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TRI CYCLI C COVPOUNDS AS MODULATORS OF TNF-a SYNTHESI S
AND AS PDE4 | NHI BI TORS FI ELD OF THE | NVENTI ON The
w@e@ooms28 nventi on rel ates to chenical conpouneCT/USEDUDN3I1819
as inhibitors of the activity of tumor necrosis factor
al pha (TNF-a) and as inhibitors of phosphdi esterase |V
(PDE4), synthetic nethods for their manufacture, and
nmet hods for use of such conmpounds. BACKGROUND OF THE
I NVENTI ON Tunor necrosis factor-al pha (TNF-a) , also
r ef TRIGXCILIC COMPIUNDS AS MOBULATIORS ORFNF-arsy NITHESIS,
is a cell-associ at C [ LS. processed froma
26 kd precursor fo’gﬂpt‘%é EE’?%NE@{EF%*% e form TNF-a
has been shown to be a primary nediator in humans and
' Ll |kl ammation, fever, and acute phase
F'#@ﬁt@%éﬁ"@&ﬂ%r to those observed during acute
I nfRetpresent miestitocklatdsio ebemithiFeantas db esefulsdsannibitars loethe
l.ethal . There 0 able e enc
aotyfisd Rhgy Teeosi Pl B (RIS 3 S5 BEiFREE phpf pgierase v
(PDE@y; @pitbetiomethiotis fos st hacufactuter; ahd metrgdaidr Usedif eschcan
be beneficial in a variety of circunstances including
ne di seases such as rheunetoid arthritis (RA),
non-insulin dependent diabetes nellitus (N DDM or Type
s di sease. Tunor necrosis
BA{;%@W%@TQ\%@&\(&@M ound in the serumof mce and
r ablhinte nieofosistfectomalpia B’&U—'i h) asoCafkerret teasUNF) D IIFOTI'NF -alpha,
] ot oxi.n recoqni ze
TR ARG TSy B A s et TR R OB P 2 ke
preqUrS@esrin ©a 1T\/bcmyolalablforandNFHsBaselseemshopmad beea priNfarp utediator
in hgrﬁangﬁtﬁgﬁfﬁ{nérganlslo%nﬂ ath afg\?e?n;)nd acu?edprpe}/ser}ggpro%eesaglmllar to

those observed during acute infection and shock. Excess TNF-a has been shown to be

co

lethal. There is now considerable evidence that blocking the effects of TNF-a by use of
soluble TNF receptor or with specific neutralizing antibodies can be beneficial in a
variety of circumstances including autoimmune diseases such as rheumetoid arthritis
(RA), non-insulin dependent diabetes mellitus (NIDDM or Type Il diabetes), and Crohn's

disease.

Tumor necrosis factor (TNF) was first found in the serum of mice and rabbits
infected with Bacillus Calmette-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

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-a 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
the mechanisms by which it works have not yet been clarified in a number of cases. The
administration of TNF-a can also be accompanied by harmful phenomena such as shock

and tissue damage, which can be remedied by means of antibodies against TNF-a.
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TNF can have a positive effect on the host organi sm by
stinmul ati ng neutrophils and nonocytes and by

WO pdvood4sesrg t he replication of viruses. MreovRCT/UTNPY/@31819
activates the i mune defenses agai nst parasites and
acts directly or indirectly as a nediator in inmmune
reactions, inflammtory processes, and ot her processes

in bod | £t hough,.t.he .nechani sps, by which it works
e aBidrs R bl St o RENS FRn gon B uirron SR
invesil®i for skxaraple graraditic] NiseasesaMNalsalsb appes topslay e dhdjyr part in the
thharm‘ul ﬁrhe?nf()mena souch as shocl&@f%pd. t{ssue qama i shock:
Pathdepes's QeNPEN FRRSEIRY ') Nrdall LRt 19h GEBRIS S HiOHR{C shock:
TNFFilkvoaldTde ap@ap eavsinipticited in sormokk dinhot allthe effedtexf a whi ch
._can _occur, in roni cal | i nvasi ve, .for ex e, . .
ipofdPae@fititioes BB LR e PodMRTUNEN 10 BT BBl gro tissue
danrtageavhighasdcursnin rfflRnpedtbygenessss infthes joindk acdothedtissyes) raaichin
i ve, bacteri f or, exa e, endot oxi,c-shock:, TNF-a
tne (RSl RO IR of el i FH RN bt P DR R
Rej¢dtienefA eotaatiin Haspadqpobeepaepdréed lebhseenTNE-cantedraéibs of TNF in
th been cg{?shul%tled to hafve a functi gn in the tissue
© 34HRY F {glel QUiGoMe PTeniRgoLened SIPG9%ocesses in the
joints and other tissues, and in the lethality and
norTiecidnyinietrattoneof GiN&Fd overradeasgthy periodeaesea sta@/bfynorexia and

ranspl a ' on). . r 1.0 S
malf QAP aP e b RE Srafhe SEMoe PhRDP R Se i Ry
neoplagtid dmel dradret indedtioosrdisedsaseni ngococcal di seases. The
adm nistration of TNF-a over a |engthy period causes a

S.t % ﬁro?éin ange‘a)ﬂo% @%quiﬁglo?fgvg éﬁ%ﬂﬁ%s%ﬂ@ﬁmhﬂ%t%ity; the
simlar to those of cachexia, I'Ch ‘acconpany
effepleaf hia ptatein nperesimedhiocbd difestota eanspeditigemselsanism pt bedével of

the AEEbYAMSIR AT AE debl Bl infefikBtin AAMGREE has a TN

ng activity; the erfect of Is”"protein is
presuned to be due to a conpetitive nechanismat the
| eVAlti-OYF-preatibediesicor sarefiertiverin treatingepatientsovithoheymetoid

o R R eI B 0 b P 100,282
inhibitarsia$ ppssiflepptentirigh fodiRde dviraundteid artbritisns ian @utsisedne
chrénrig ﬁﬁ&ﬁ?ﬁalc{r’y 5iisggéen&a%Y(§|zeEIN§1r?eversibIe pathological changes in the
joints. In addition to RA, TNF-a antagonists may also be used in numerous pathological
conditions and diseases. Some proofs indicating the biological importance of TNF-a
were obtained by in vivo experiments in mice, in which mouse genes for TNF-a or its
receptor were inactivated. Such animals are resistant to collagen-induced arthritis and
to endotoxin-caused shock. In animal assays where the TNF-a level was increased, a
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

process.
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i nhibitors as possible potent drugs for RA. Rheunmatoid

arthritis is an autoi mmune chronic inflanmtory
waele@eases2ghar act eri zed by irreversi bl e pat hol oRCTYHE2009/031819

changes in the joints. In addition to RA, TNF-a

ant agoni sts may al so be used in nunerous pathol ogi cal

condi tions and di seases. Sonme proofs indicating the

| OBl GroantR L R ety She PRI w8 sfinsgt ppn aruos
sucH’bJE{ande IeIfIBncﬁraldep(tyOrospmre FKra0®St andatped .bidsua Ecldes maltralizing
e ttocllae |nducedath ti
the E\Eisf &30 SRnoasioB R aiRehs istings nalbl otdngfrePlinktere,
Imm'UHEx)aaIfm:@i phodesn ohtbe ealslbkdz TNF-a hecaptar, arm‘lh’ﬂmirrwlbc(Rxamlcade®
arthritis 0cch d and S ath
corfiget e o e R e oD Sy SRt firily! Saproeet
andtimfibdtnae ate alko saguhenedffd)rahertttemgy aolpad tiedaxg. cal
conditions usually includes the application of

Non= s rﬁ&{u?]'dg \/\fPﬁﬂ:WlﬁME) l f?lm(é(g{cﬁcs)rgng %Ig‘?@})&gveg ugeful |n a wide

noré Severe cases, D-peni ci ' hdam neé
variafytdf disea:smtamd@wrd&imthmsgremed]aﬂmb&seditbglsapanttc |ntervent|on

TNFSX rﬂ%ﬁtﬁ% ell é{\ledq}étefuﬁI FB‘?%JS%%%OE% ﬁ& Rg bhprgc%t rﬂ%&t@&’ ko rla‘f,gl

rocess roaches in euna
alcodmoh(h for tfug)- |adte:ebav$atd> anodulndmang segattis, rw)atleatedmp;s both alcoholic

and n%% ) &1%1 (9%Iralc%%lr%ﬁlg}ﬂra| ﬁ‘eaaﬂ‘s %%s%t%ncqrrﬁj&%n lamoﬂ%hﬁg ﬁ{apga%tis,

neutralizin
chranteacipe daspatmsl Wilgored dineasee piyagthera ghavis) Jdldrmtmm eprye, a

aut&r%f‘riu% |r9f'a§1trr%§a8%(%)foﬂ8h§|s§aosleu B||C raT\'/\ES;&tlg eér%%g lseggéj,
inflamonatotydstatel Hisaasesaandartos eplathaln’@odmy, @ACHWBISIdIHmlsé yaarcoidosis,
d _jinf . h
prinfh PR Hin AR petet At TR S s PO AR SRR ShAtatBh . "
haetriodynamoid sbocko Reuxis §Wlélrcan<amsbed:heervecbnesfeéloh |njun'y ana\hadae,

myc\é)géjétgﬁ |Ir9£0t%l S%%ﬁ%?ltl? %oﬂé@g ra%ﬂ%}gﬁéc%%sgrﬁ& u?rr%nary

herapeut rven are
disdast (@VED), us)efnubhlﬁa) rcodgestias bgarit fadUnfadfingtidadiBeaReB ¢yishie filrdsis,

pulrﬁcgrfa:ﬁ/ fj]tgjﬁ?ls 8)%98 & r%S|so|rengI fh!)goé{ ?ﬁs qqaa%}’%ﬁerte%gg Co O(];tlon by

YIS
tranaddnhaﬁon,a:lanmrodilseasee um/aIVIramhgmgenesls autdiapaine dissases,

ank!ﬁgg% is&oncdyriﬁshgﬁﬂoﬁﬁmeﬁjé 8&6@&4&%@8#&%‘ gttltior?nmune hematological
disorders, hemolytic anemia, aplastic anemia, pure red cell anemia, idiopathic
thrombocytopenia, systemic lupus erythematosus (SLE), polychondritis, scleroderma,
Wegener granulomatosis, dermatomyositis, Reiter's syndrome, non infection uveitis,
autoimmune Kkeratitis, keratoconjunctivitis sicca, vernal keratoconjunctivitis, interstitial
lung fibrosis, psoriatic arthritis, 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,
osteoarthritis (OA), osteoporosis, RA, emphysema, chronic bronchiolitis, allergic rhinitis,
radiation damage, hyperoxic alveolar injury, periodontal disease, non-insulin dependent
diabetes mellitus (Type Il diabetes), and insulin dependent diabetes mellitus (Juvenile or

Type | diabetes).
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chronic active hepatitis, WIlson's disease, nyasthenia

gravis, idiopathic sprue, autoinmune inflamatory
whowelodesease, ulcerative colitis, Crohn's di BEHES009/031819

i nfl ammat ory bowel diseases, endocrine opht hal nopat hy,

G ave's disease, sarcoidosis, primary biliary

cirrhosis, pancreatitis, nephritis, endotoxin shock,

po SRS PG ORI Gy o R el & 2ories Fosponsiole for
the hydrgllyeistaed iiredctivatibe of therse_cnrﬁninelgé;drigers qygl_dxr eiadaehiosi?e 5
. C nic opstructive. pul nonar S :
mo R (/A CaRiSels Fent@ain FapRoshy S\ SRR ER ! EEveh
diffeérsteRe tamiltgssitave bbb idestiftad toulatetPYE/ thi RDESH) shidheiiédriie
soo e 87 P SRRV oo SRTREE sup SOl difhlt'nd
inhibitorg lavidreg cadigg ggessesi s, aut oi mmune di seases,
ankyl osi ng spondylitis, autoi nmune encephal onyelitis,
Q] . h | QQi di . . [ i 3,
apl et oS e A B BhS FRE T F R Sy R RE S weak
affirtity fardyolioyGFe nh@gasegstyelin AMPuUgneds eauget byriDdshishibiBbtare
[ L I : . '
oss A IARIEL b oA PRSI R BT By ano
imnumeic’ells inchudirgy lymmohecykess; .atak:tdpgaagée.e ba$c;p¢1dj$1j rleeup’ophilist argd
eos?w'oél%%’. J\Xo%%&?ér Igﬁlt'éﬂn%?b?t%%%éa\é%g fhe re'eggg BPthétcgl{%kin(la%%or
I'brosi's; psoriatic arthriti’s, psorrasis an er
Nedoesis Gactoralpred {Tonrand. proliferative skin di seases,
atopic dermatitis, u!rti caria, neur ode.gene!rat i ve
di SOUAG Sth s%gdﬂyé‘iﬁﬁgic léjrre%%aﬁﬁa%ﬁtﬁ\?drﬁf va?ieg'cﬁgﬂ&‘@r
acute and chronrc I pl'e sclerosi's, cancer, vira
structufesdiaveee termntly dincinsaiefor thiedreaymentron sreiveintign, of chronic and

e AR Front O ERRRNS or S e T ALE L ik s, BBEAE anc
disardare Khewih taopre $tisoeptiblesio anélioragioo bylnhibitiorsof RREH.at i on
damage, hyperoxic alveolar injury, periodontal

|1 Tarapareaaglidr i IhcAie My Aartied ARGRE pRPhahy b el of
diseges/eenditionsrespgpielly intiraie toes an Phiodisraiel Higsasasaigegammals such
as S o B R R Rl BBy LREBOROPS) (o
chropigsirengfuiissandye drephydemas iatapic dermatitis, urticaria, allergic rhinitis,
allergic conjunctivitis, vernal conjunctivitis, eosinophilic granuloma, psoriasis, rheumatoid
arthritis, septic shock, ulcerative colitis, Crohn's disease, reperfusion injury of the
myocardium and brain, chronic glomerulonephritis, endotoxic shock, adult respiratory
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.

SUMMARY OF THE INVENTION

The present invention includes a compound of Formula (1):
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nonophosphate (CAMP) and cyclic guanosi ne

nmonophosphate (cGW). Eleven different PDE famlies
whaoeopses i dentified to date (PDE1 to PDEL 1)PahiUg1909/031819

differ in substrate preference, catalytic activity,

sensitivity to endogenous activators and inhibitors,

and encodi ng genes. The PDE4 isoenzyne famly exhibits

a high affinity for cyclic AVP but has weak affinity

for cyclic GW. Increased cyglic AMP | evel s caused by

PDE4 inhibition are assqplat mnhh t he suppression of

cell activation in a wide® Nangeﬂof i nfl ammat ory and

i mmune cells, includigg |ypphocktes, mnmacrophages,

basophi |l s, neutrophkk’ phils. Moreover

PDE4 i nhi bition decfease rel ease of the cytokine

Tunor Necrosi s FactWy- azZTNF- a) . In view of

t hese physi ol ogi cal etMfectY, PDE4 ihibitors of varied
am&als whitdet ures have been recently disclosed for
e treatment or prevention of chronic and acute
Al$ﬁmwéhnatory di seases and of ot her pat hol ogi cal
A2iS@lid.i ons, diseases and di sorders known to be

susceptlble to anmelioration by inhibition of PDE4.
U ispbpuCaiCiARought to be useful in the treatnent and/or
\/qugp@y ;Rvof a variety of diseases/conditions,

esp eC|a inflammatory and/or allergic dlseases in
\NlmﬂﬁﬁﬁkﬁcHﬂdﬁ,aS humans, for exanple: asthnm, chroni c

xpul nonary dlsease (COPD) (e.g. chronic
)(qugﬂ%ﬁgﬂigﬁand/or enphysenma), atopic dermatitis,
\’Bd¥of@aMFb)Rallerg|c rhinitis, allergic conjunctivitis,
I gnctivitis, e03|nophilic gr anul ona
legggﬂ?ag%gyhrheunat0|d arthritis, septic shock,
R'igH@2R%Ve colitis, Crohn's dlsease, reper f usi on
Rzér]GM%Fff t he nyocardiun1and brain, chronic
onephritis, endotoxic shock, adult respiratory

Whmﬁ@tress syndrone, nultiple sclerosis, cognitive

'cﬁ'&?{;‘t s, Sy, Q%#MHMQ‘&QI‘ nl'%"o ﬁ"?%rGPﬁ such as

ora

AI el mer's d | se as [ essl pain. 'Ucerative
Co|qaph of RRRBHR", RY, and R%is mdependently selected from the

group consisting of
alkyl;
alkyl substituted with one or more Rk
alkenyl;
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 arylcycloalkyl substituted with one or more R%;

fused heterocyclyaryl substituted with one or more R™;
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Crohn's disease are collectively often referred to as
i nfl ammat ory bowel di sease. SUMVARY OF THE | NVENTI ON

wab@pv4seent i nvention includes a conmpound of OF/EB1089/031819

(I):or a salt thereof, wherein ALis Oor S; A2 is O
or S Uis Nor CG(CH 2)URY; Vis Nor CG(CH 2)VRV, W
is Nor G(CH2)WRW X is N or C—(CHZ)XRX Yis Nor

C(CH 2 4CH

o o 2t el VTS Elef G ane & mie RIT, P IRQ

y, and ZuseudiyciodlkghbierosylGubdtitutdd with one o4moeaaﬁ of RQ
i ndeopeegeaent Iy

ol et od TR EHEVBaRR IR AP p R Bl ey
subst i t Ut sl Wuftérbcymwrle]eromyt aJtRHkJIe(HJ\nNenyé or rabrieyR&l :
aryl; Msedsh l.’t)g’rtoalty ?erocyc ypsuoos?tu?ed TR §neF8 more R™®:
halogen;
haloalkyl;
heterocyclyl;
heterocyclyl substituted with one or more R";
heteroaryl;
heteroaryl substituted with one or more R";
hydrogen;
-NR’R%;
-C(O)NR®R*;
-C(O)R>;
-C(O)%R?%;
-S(O)R’;
-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, heterocyclyl and heteroaryl;
jis 0,1, or2;
each R®, R® R’, and R® is independently selected from the group
consisting of
hydrogen;
alkyl;
alkyl substituted with one or more Rak:
alkenyl;
alkynyl;
alkoxy;
aryl;

aryl substituted with one or more R
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azi do; cyano; cycloal kyl; cycloal kyl substituted with
one or nore Rc; fused cycl oal kyl aryl substituted with

wor@n4sedre Rf 1; fused aryl cycl oal kyl substiPCi/Es2009/031819

with one or nore Rf2; fused heterocyclyaryl
substituted with one or nore Rf3;fused

aryl heterocyclyl substituted with one or nore Rf4;
fused cycl oal kyl het er olgrlyl substituted with one or
nore Rf5; fused héP&PBaryl cycl oal kyl substituted with
one or nore Rf6; foysledkyiasubstiotgdwithiveter oary RS
substituted with qQne or nore Rp ; fused

het er oar yl heteroc&@l%ﬂenSubstitut ed with one or nore
Rf 8; hal ogen; hal deldaylyl; heterocyclyl; heterocyclyl
substituted wth q{l?? or nmore Rhc; heteroaryl;
heteroaryl substit €4 ’h one or nore Rha ;

hydrogen; - NR3R4; he@ra}yNR Sidbtitutdd WHRore or 606) RR6;
- S(O'R7; heteroaryl;
heteroaryl 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
of acyl, alkyl, alkenyl, alkynyl, 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™, -S0,-NR™R®, and
—S0,-CH,-SO,-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,

provided that when R’ is hydrogen, RS is selected from the group consisting of

alkyl;

alkyl substituted with one or more Rk

alkenyl;

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 arylcycloalkyl substituted with one or more R%;
fused heterocyclyaryl substituted with one or more R™;

fused arylheterocyclyl substituted with one or more R;
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-OR8; and nitro; wherein each of R3 and R4 is

i ndependently selected fromthe group consisting of H,
w@eoob/ 094Kyl , al koxy, al koxyal kyl, al kyl sul f ongdT/U82099/031819

cycl oal kyl, heterocyclyl and heteroaryl; j is O 1, or

2; each R5, R6, R7, and R8 is independently sel ected

fromthe group consisting of hydrogen; alkyl; alKkyl

REEAE T R A N AR
cy dlsmal Hetérpagiogtioalkisubstitited withtoad onntone Bfie or nor e
ST Ao e Yoo b R ol PRy

fused heteroarylheterocyclyl substituted with one or more R®;

heterocyclyl;

heterocyclyl substituted with one or more R";

heteroaryl;

heteroaryl substituted with one or more R";

-NR*R*;

-C(O)NR®R*;

-C(O)R%;

-C(O),R?;

-S(O)R;

-OR?; and

nitro.

The present invention also provides pharmaceutical compositions comprising a

compound of Formula (I) or a salt thereof.

In another embodiment, the present invention provides methods for the
preparation of pharmaceutical compositions comprising a compound of Formula (I) or a
salt thereof. The pharmaceutical compositions may further comprise a pharmaceutically

acceptable carrier, excipient, diluent, or mixture thereof.

In another embodiment, the present invention provides methods for the use of a
compound of Formula (), or a salt 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 invention may be used for the treatment

of human or animal disorders.

Additional features of the present invention will be described hereinafter. Itis to
be understood that the invention 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.
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het eroaryl substituted with one or nore Rha ; wherein

each Ra, Rc, Rf 1, Rf2, RfF3, R4, Rf5 R6, Rp, Rhc
wWaeems28 s | ndependently sel ected fromthe grBepUS2009/031819

consi sting of acyl, alkyl, alkenyl, alkynyl, alkoxy,

am de, am no, aryl, cyano, cycloal kyl, hal ogen,

hal oal kyl , hal oal koxy, heteroaryl, hydroxy, nitro,

_ S8 _ - C(ORL2 , -C(ONR 13,
DET&%%%&'Z' , -@&WS@E&T'%% 2SO 2- CH2- SCR- CH3;
andl'hd‘feltcﬁ\'vimg éeflitioR9 areRhBant tR]:Iaitify, biRIridbt imR1tBe Rirdhs,deRié&d. If a
i ndependent cted fromt ro
parioy RSk o B dls iR SReC el Rt Sn @M REwInst |1
consideledaddefihite. NRatae o tyrais\dre usettwitiéin eetrarcgépte Nn@anihgs.
that when R1L is hydrogen, Rs is selected fron1the

gr %Jsousce(a&Ze@ﬁ 'tr]ré%eprﬁ "aefk)%‘y lgferéa} kg gtréS %St 'b'fa]l“r']tc s t t u?&gcarbon
havmg he tmwebe camboe at@ms whnchl may@@p@onaﬂy&hmaﬂute;dlas herein further
desgr}ﬁ%l(j,%lhk%bltiagEgérieé 6fesﬂbélﬂt&t%n% ﬁg lloWE e‘E>Bﬁ’fples of "alkyl" as used
herein include, but are not limited to, methyl, ethyl, propyl, isopropyl, isobutyl, n-butyl,
tert-butyl, isopentyl, and n-pentyl.

As used throughout this specification, the number of atoms, such as carbon
atoms in an alkyl group, for example, will be represented by the phrase "C,-C, alkyl,"
which refers to an alkyl group, as herein 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 includes so-called ‘lower’ alkyl chains of one to six

carbon atoms. Thus, C4-Cs alkyl represents a lower alkyl chain as hereabove described.

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

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

includes, but is not limited to, ethynyl.

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

ethylene, n-propylene, and n-butylene.
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fused cycl oal kyl aryl substituted with one or nore Rf
1; fused aryl cycl oal kyl substituted with one or nore
WERR®9/09453%d het erocycl yaryl substituted w th OPEI/U82009/031819
nore Rf3; fused aryl heterocyclyl substituted with one
or nore Rf4;fused cycl oal kyl heteroaryl substituted
wWith one or nore Rf5; fused heteroaryl cycl oal kyl
sukl)%:it ted.vvi%h

) 6:. f d )
P oo e RS e o Rl eiis AN Rebgpotest halg
divalerit hggfﬂ(édfreble tra]ikray hdﬁl\'&mg{:‘frmgwte) ?(d())tceagilaﬂfltdnta]dk))lgd iamd ::hzjtai\l;l\/l@tgﬁdne or
; etero . | .
morfeatbo (s ot bk ol A TrRSESomap It Tbasb b B
furtheir tlesonibed, auith mmﬂt@ld?llﬂ;rees-dﬂmzﬁd tu_ti(tar(]ééi))g_l\_ﬁbﬂéd. Eﬁérfh))l% pf
. -ClO2R6: -S(O'\R7: - : i t.r e presen
ale TR Poneat e g idpgut e ottt 1o, Xeft 2hife gag2

progeogipne.si ng a conmpound of Formula (1) or a salt
thereof. In another enbodi nent, the present invention

r o\ . for. e (M h eut i cal
o 458 TR0 B BB L Ul PR ARG
divagant hydrhearbari radilakhadirey fraans et fodah carbopaiints anscomtaning one or

mor%l'gahpo%r-togc%qy&{ t?l%leab&%%,r WRER H1ta&/ %glolpyonally substituted as herein further
described, with multiple degrees of substitution being allowed. An example of “alkynylene”

as used herein includes, but is not limited to, ethynylene.

As used herein, the term "cycloalky!" refers to an optionally substituted non-
aromatic, three- to twelve-membered, cyclic hydrocarbon ring, optionally containing one
or more degrees of unsaturation, which may be optionally substituted as herein further
described, with multiple degrees of substitution being allowed. Exemplary "cycloalky!"
groups as used herein include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, and cycloheptyl, as well as rings containing one or more degrees of
unsaturation but short of aromatic, such as cyclopropenyl, cyclobutenyl, cyclopentenyl,

cyclohexenyl, and cycloheptenyl.

As used herein, the term "cycloalkylene" refers to a divalent, non-aromatic
cyclic hydrocarbon ring, which may be optionally substituted as herein further described,
with multiple degrees of substitution being allowed. Exemplary "cycloalkylene" groups
include, but are not limited to, cyclopropylene, cyclobutylene, cyclopentylene,
cyclohexylene, cycloheptylene, and substituted versions thereof. The term is intended to
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 "heterocycle" or "heterocyclyl" refers to an optionally
substituted mono- or polycyclic ring system, optionally containing one or more degrees
of unsaturation and also containing one or more heteroatoms, which may be
optionally substituted as herein further described, with multiple degrees of substitution being

allowed. Exemplary heteroatoms include nitrogen, oxygen, or sulfur atoms,

10
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acceptable carrier, excipient, diluent, or mxture

thereof. In another enbodi nent, the present invention
wW@e@vioghsss met hods for the use of a conmpound of PEDDRNA031819

(1), or a salt thereof, and for the use of

phar maceuti cal conpositions conprising a conmpound of

Formula (I) or a salt thereof. The conpounds and

inolf6 e SRt U B AL dRReRnTSE ki g threo
to t‘delS/eFrdermSere‘éﬂahdblsomdﬂierff@Im satesated ot htas pheSEMOre degrees of
e descr erei nafter
anshfbiERe: oistings TRe68 ALY AN B3erTrmara g Enofel®
het@rppydlllc[amig_(m, txuclbéikyld:&t@sj ﬁr)f@ro[ﬂmr (d%hcjleglﬁgha)o?@gbglolnetgroaryl
Wi r i 0 .
aro i, it deHea e b ERu R ans ReSFREF Grafibr &5 BGe heein
incI]\clae,: mu_sarmy)sllcilDE_@tAItda,Et@t@Emlahﬁﬁh C]t}yréﬁl erﬁlErglbk\MEN Ail, ©Niokade,
. fol.l owi ng . definitions 0 C [
ping g RIS o b Trele ol T o befe g CraPirol@prene.
herein is not specificially defined, such term shoul d
notAsheseddreseidethederm darfyl" mefees toRatihigalent aonmtiarimgus édsed

rlngtV\éé;r ?rerﬂ a\fvﬁ\gﬁ §%§ %Bﬁo%? OW&%S |tpl§|§ aﬁﬁg ?%ér@ geéiggé{%th multiple
degte;edlobsmxshtomrﬁwmgmlowa@ E@aﬂrm@sv@ "aan'bgmufasmmsedhnclbde but
e BT EA B0 KA 5D DB SR Shemagpreye

al  owned. Exanples of "al kyl" as used her ei n include,
butAsaugechberelin, ithe éerm o) etaeanyll refetshid a nponopydlic five to seven

merJnE%QB %Pcyrjn?th ﬁr%bl& YCJ t Er oéél ic gﬁrrrﬁehtf%w rédpsey %ﬁggﬁ%%lpg two
of stible amjmte:rrnws whlohmayebemtlwllxcwdsbhutedtaeﬁerelmfuaheraielswbed,
Wlth%%déﬁée &%U@Véﬁﬁjtlﬁ%e b%rgﬁs‘:ow% gpgﬁ%gp%éferggrgtﬂﬁgﬁégﬁﬁ one
or nn@eaiitrogtef swld, andtiat @iygengtarns vf/henrml\koxidey suifacdxidésy @nd

dioﬁ@({sﬁ%@ﬁ?rﬂ&%}%&@gsﬁ&oﬁ+% E%'E}EH &% E'yalngp ?598 %eLe%ar?F té%ups
as yseddergin inplusiet botrshionld nod bs ligited 4, fawhn, thinpdiehe adykiple,
imio%galiepﬁyrggol%pﬁ'iéz%léitétrazole, thiazole, oxazole, isoxazole, oxadiazole,
thiadiazole, isothiazole, pyridine, pyridazine, pyrazine, pyrimidine, quinoline,
isoquinoline, benzofuran, benzodioxolyl, benzothiophene, indole, indazole,

benzimidizolyl, imidazopyridinyl, pyrazolopyridinyl, and pyrazolopyrimidinyl.

As used herein, the term "fused cycloalkylaryl" refers to one or two cycloalkyl
groups fused to an aryl group, the aryl and cycloalkyl groups having two atoms in
common, and wherein the aryl group is the point of substitution. Examples of "fused

cycloalkylaryl" used herein include 5-indanyl, 5,6,7,8-tetrahydro-2-naphthyl,

and the like.

11
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15

carbon atonms. Thus, C C al kyl represents a | ower al kyl
chai n as hereabove described. As used herein the term

WO 200ReM3R8 refers to a straight or branched cheCmUS2009/031819
al i phati c hydrocarbon having two to twel ve carbon
atons and contai ning one or nore carbon-tocarbon
doubl e bonds, which may be optionally substituted as

herei n_further. d scn be . of

cut Petiebsiving Pt Reantbicbalfit kebistoR5P RERG Hhiaroves
fusauistech dyeloalkpl growp, lﬂl@t}‘:‘cydtuaﬂkyaamj agl grbups hadhd tovo alomyin common,

and al Lyl . use her int al kynyl " ers, to
and ey iy e BT e ho PR, EXoplse oF e ' °
arylbyolbatigy"tused hereimiabiude d andzmg!, atindeshyaBefluoamiyril (il j2g8,6ne
tetr bon-tocarbon triple bonds, which may be
© %BPF@@BF 'substituted as herein further descri bed,

with nultlple degrees of substitution being allowed.

An exanple of "alkynyl" as used herein includes, but
ed to, ethynyl. As used herein, the term
refers to a straight or branched chai n
ydrocar bon radi cal having fromone to ten

watonms, which may be optionally substituted as

hereln further described, with nultiple degrees of

substitution being allomed Exanpl es of "al kyl ene" as
andji@btkeherei n i nclude, but are not linited to,

nmet hyl ene, ethyl ene, n-propyl ene, and n-butyl ene. As

us ek RRGSeRein, the tdr@rMised hkRRYdyeRRIryIT @f3§ & it & two heterocyclyl
straight or branched chai n di val ent hydr ocar bon

grou%d‘u%qg towrwg;r@urb el 3 rt%?@@é%%éf?“ﬁ? HEng fyp atoms in

conﬁr%’ht @h@ WhGréWﬂreCHryl@Pélﬁ) i§ A DSt s GRS tARIDN Ik SedoMilised
be optionally substituted as herein further

hetqre%ry'%ﬂdus% trerre'mrrq'trd&% 'tﬂ'&jmé%@ <y <lapf @k ut i on bei ng
al l oned. Exanpl es of "al kenyl ene” as used herein
include, but are not limted to, vinylene, allylene,
3 pr ogenyl ene. As used herein, the term

ene" refers to a straight or branched chain

hydr ocar bon radi cal having fromtwo to ten

at ons and contai ni ng one or

and the like.

As used herein, the term "fused arylheterocyclyl” refers to one or two aryl groups
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 arylheterocyclyl" used herein include 2-(1,3-benzodioxolyl),

-
~—~.
S~

and the like.

12



nore carbon-to-carbon triple bonds, which may be

optionally substituted as herein further descri bed,
wWoRaok/ovasks | pl e degrees of substitution bei ng aPCDUE2H09/031819

An exanmpl e of "al kynyl ene” as used herein includes,

but is not limted to, ethynylene. As used herein, the

tern1 cycloalkyl refers to an optionally substituted

0 ar Iy su
Do O B insfein. e B Rt A o kTR RR e Eloise s o
cycldel@yl@mpsffusn&tataheiémawl gmwh'p cthe hat;er(kBylwtjiopclahlkyA grou ps

hawsuSStILou in as herel ﬁgrt ﬁ hFr I ro ||+E i of
eV N LB aPs Wil g ST ‘FB?{)
substitytdno Bkdiyiples gf Yugesl @ysloulkeltiefeerarylhusetcianeie indude 5anea-6-
5 indnof limted to, cyclopropyl, cyclobutyl, cyclopentyl,
quclohexyl, and cycl oheptyl, as well as rings
cont ai ni ng one or nore degrees of unsaturation but
short of arogatic, such as cycl opropenyl,
" cycl opent enyl cyclohexenyl and
d As used hereln, the term
| oal kyl ene” refers to a divalent, non-aromatic
Hydrocarbon ring, which may be optionally
substituted as herein further described, with multiple
degrees of substitution being allowed. Exenplary
and'toy ifenal kyl ene” groups include, but are not linmted
t o, cyclopropylene cyclobutylene cycl opentyl ene,

CyCAso&%)é eFals the Yer O'HJ% ?e'?&a cijoa§ 'S *e‘fsu{o oqwe or two
he W

verS|ons¥}Eere ern1|s 0 ‘enconpass
hetetoargl @nﬂpsrﬁuagri;tdqut@lkyi froep.ghé cyxﬂozﬂk;&t aod haitetmﬁ PEILPS
I S, BNt .o Whi ch .

10 i 8 alor RS 2o AR 8 R BleiEine 3y BTRT e MeBoint o
substgptiano Et(zamples Afs"fwsmidl eherpaiyttyclodikylt esath Heneit @rabeledd-aZa- br
Indangpterocyclyl refers to an optionally substituted

no- or polycyclic ring system optionally containing
one or nore degrees of unsaturation and al so

cont ai ni ng one or nore heteroatons, which may be

Substituted as herein further descri bed,

pl e degrees of substitution being allomed

het er oat ons i ncl ude nitrogen, oxygen, or

‘ ons, i ncl udi ng N oxi des, sul fur oxides, and
sulfur di oxi des. Typically, the ring is three

and the like.

15 As 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 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-yl,

20 N »
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to twel ve-nenbered and is either fully saturated or
has one or nore degrees of unsaturation. Such rings
woreaposoessept i onal |y fused to one or nore of anok¢iBEDS2009/031819
heterocyclic ring(s), cycloal kyl ring(s), aryl groups
(as defined below) or heteroaryl groups (as defined
bel ow). Exanples of "heterocyclic” groups as used
andQ§ ﬁgﬂ include, but are not limted to,
ydrof uran, pyran, 1, 4-dioxane, 1, 3-di oxane,
pi peridine, pyrrolidine, norpholine,
t etAsalsedrhetdin,dpg teaum, "fusiad hetarmamyelheuj.'cmzlplb hefers.to Ase ns®d
i . ni val rongt |
e 54§ Gpu et e vl e el OB Do B s
havinghwet iatamseid casniay, and whareirmtbe r@&scwylcbfégroumist the rpulnit ppl e
ee i tuti ' ;
e i e o S et T Rl e
dihyahabepkofu@nrpht hyl , 1- napht hyl, ant hracene, and
phenant hrene. As used herein, the term "heteroaryl”
refers tg a nonocyclic five to seven nenbered aromatic
ring, or /to a fused bicyclic aromatic ring system
isifpg two of such aromatic rings, which may be
substituted as herein further described,
| with|mul tippl e degrees of substitution being all owed.
heteroaryl rings contain one or nore nitrogen,
fur, Mand/or oxygen atons, where N-oxides, sulfur
oxides, and di oxi des are perm ssi bl e het eroat om
titutions. Exanples of "heteroaryl" groups as used
an dﬁ @?h i ncl ude, but should not be linited to, furan,
t hi ophene, pyrrole, imdazole, pyrazole, triazole,
t etAsarseldeherdimtraztotne 'alkosgZ afers td 8 QxAPCIOR?, wieardiRi10hIRy| as
def t hi dlazole i sot hi azol e, pyridine, pyridazine,
e'ﬂ?# ffe, pyrim di ne, quinoline, isoquinoline,
benzofuran, benzodi oxol yl, benzot hi ophene, indol e,
i ndeszadedl, hdveinzhertatnz'hlaldgent réfelazo iy orink, roplgrine, bromine, or
iomﬁ razol opyridinyl, and pyrazol opyri mdinyl. As used
rTein, the term"fused cycloal kylaryl" refers to one
or two cycl oal kyl groups fused to an aryl group, the
ar YAs umed heyain thaltéryl "hgloallkpls rdfers itmgn il gaoupres defined herein, that

is substituted with at least one halogen. Examples of branched or straight chained

"haloalkyl" groups as used herein include, but are not limited to, methyl, ethyl, propyl,
isopropyl, n-butyl, and 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 used herein, the term "haloalkylene" refers to a straight or branched chain
divalent hydrocarbon radical, substituted with at least one halogen. The temr should be

interpreted to include perfluoroalkylene groups such as —CF»-.

As used herein, the term “haloalkoxy” refers to a group —OR?®, where R%is a
haloalkyl group as herein defined. As non-limiting examples, haloalkoxy groups include
-O(CHy)F, -O(CH)F,, and —OCFs.

14
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conmon, and wherein the aryl group is the point of

substitution. Exanples of "fused cycloal kylaryl" used
wherelomsescl ude 5-i ndanyl PCT/US2009/031819

5,6,7,8-tetrahydro-2-naphthyl, and the |ike.As used

herein, the term"fused aryl cycloal kyl" refers to one

or tvvo aryl groups fused to a cycloal kyl group, the

RSO R Eh e e g o, o

substltutlon. Exanpl es of "fused aryl cycl oal kyl " used
herAs usedrinelain thelternm tamyd”, relers todapnoup -ONf | uorenyl , 1-(1
,2,3,4- tetrahydronaphthyl), and the Iike. As used

nor g bRyl G unes Bekspaqyslviar vl refers to

one or erocyc groups *to an aryl group,
the aryl and heterocyclyl gr oups havi ng two atons in
comfypoised hawinihe tasinfamige” @fqr$ toggr @rape +S(QNE’ Iﬁcﬁrr-rtNPofJ(O) where

2] bl nO f
eacﬁgegﬁ%g @PQBH%@@W (%%4 Byl héﬂ%‘ﬁg % rﬁ/r Qgéfé‘elllﬁ/\ ’heterdpylcyl
or heteeoanilke. As used herein, the term' fused
aryl heterocyclyl" refers to one or two aryl groups

f U%ﬂ%%s%@ h@renme‘aﬁlrr%c Yé%ér%‘ ko 9 g:%HB ~NRAQ, Wﬁ&r“éréé‘ébf 6% B arngh

ary gr oups havi ng ne I N cormon wher ei n
indivighially l@tfyd@g%lamyl gk@rusﬂ) al@/nylh@ct@eikm a"M'f h@amylcstl L hetgroaryl.

As Lgé@'ﬁgll ﬁ’?’\/\ﬂ n eitthes Rel oPRYL B%?fh%ﬁ Y]%&S , 458, @%ES i3y be referred
the |ike.As used

inclu -(1 , 3- benzodi oxol A d
to aﬁér%Jbﬁ’E'tU‘BH@”‘t"& @ far gxample d>%1H lawi ﬁet%l@éraylaﬂ aligflarpigo.
to one or two cycl oal kyl groups fused to a heteroaryl

gr i sel 'ﬂ@rehﬂff’e"t@rﬂf ﬁécylafé%rﬁé% %’rgh YE(@®Re, Wﬁer@ﬂl‘/ is RGdro¥éh,

atoms i n conmmon, wher ei n t heteroaryl group’is
alkyt, mikep\di altyny CS@I&’BH‘V% %{'t hefarocestdrRsinesresryl: f used

cycl oal kyl heteroaryl ™ used herein include 5-aza-6-
I NdRYWed rfdn, tthe tdrinkBydroxyl” refers to a group —OH.

As used herein, the term “substituted” refers to substitution of one or more
hydrogens of the designated moiety with the named substituent or substituents, multiple
degrees of substitution being allowed unless otherwise stated, provided that the
substitution results in a stable or chemically feasible 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 -80°C to about +40°C, in the absence of
moisture or other chemically reactive conditions, for at least a week, or a compound
which maintains its integrity long enough to be useful for therapeutic or prophylactic
administration to a patient. As used herein, the phrase "substituted with one or more..."
refers to a number of substituents that equals from one to the maximum number of
substituents possible based on the number of available bonding sites, provided that the

above conditions of stability and chemical feasibility are met.

The present invention includes a compound of Formula (1):
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As used herein, the term"fused heteroaryl cycl oal kyl "
refers to one or two heteroaryl groups fused to a
W@ ywho2dsks/I group, the cycloal kyl and het er oarRCT/g8909631819
having two atons in common, and wherein the cycl oal kyl
group is the point of substitution. Exanples of "fused
het eroaryl cycl oal kyl " used herein include 5-aza-1-
i ndanyl, and the like. As used herein, the term"fused
heterocyclyl heteroaryl” ref@rs to one or two
het er ocycl yl groups fuseﬂ to heheroaryl group, the
het eroaryl and heterocycIyN grdmps having two atons in
common, and wherein the heteroafyl group is the point
of substitution. Ex@
het erocycl yl heteroafyl " jused |herein include 1,2, 3, 4-
t et rahydr o- bet a- caﬂNQI -xIZ and the |ike. As used
herein, the term"fusé&d heVeroarthémerocyclyl refers
or al It MG h%%rpeteroaryl groups fused to a
eterocycwy group, the heterocyclyl and heteroaryl
A'igPou$s having two atons in common, and wherein the
Az{g?&g$cyclylngroup is the point of substiEution. _
es of "fused heteroaryl heterocyclyl"” used herein
UﬁﬂM@TGd@*bﬁﬁbza 2,3- dihydrobenzofuran-2-yl, and the
ed hereln the term "al koxy" refers to a
VIShJBﬁC @%ﬁ%ﬁ mhere Ra is al kyl as defined above. As
\Nlmgémché$%ﬂd?the term "hal ogen" refers to fluorine,
)(Bqﬁbpél Rrom ne, or iodine. As used herein the term
rTefers to an al kyl group, as defined
YWSHé@@@ﬂG*ﬁhBL is substituted with at |east one hal ogen.

Z,Swwl(%ﬁzghz;br anched or straight chained
R'is -(CH2)qR%,
R?is —(CH,)sR®;

wherein

each of q, s, u, v, w, X, y, and z individually is 0, 1, 2, 3, or 4;
each of R%, R®%, RY, RY, RY, R*, R", and R” is independently selected from the
group consisting of

alkyl;

alkyl substituted with one or more Rk

alkenyl;

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 arylcycloalkyl substituted with one or more R%;

fused heterocyclyaryl substituted with one or more R™;

16



10

15

20

25

30

“hal oal kyl " groups as used herein include, but are not
limted to, nethyl, ethyl, propyl, isopropyl, n-butyl,

W@rwIno4se’ yl substituted i ndependently wi th oneCDUSI909/¢31819

hal ogens, for example, fluoro, chloro, brono, and

i odo. The term "hal oal kyl" should be interpreted to

i ncl ude such substituents as perfl uoroal kyl groups
such as used herein, t t erm " hajyoal kyl ene”
et o o 48 VPR EY R G EH P Mo

hydr ocarfbmd cryald)atkallhetemﬁmﬂtshbstttmdd wiith lonator heas R pne

hal ogen.. (ﬁ1 ! 9 'g Ibe 'tr’Et 95 ted to inglude
per f I uor' 6 yq%rﬁawgwsaa YISHRgtgd Y Oﬁe OFMREE Dised

her ei n, fusea Heeemydmhemabhqkwbstmamw\mtrt oneorghogR”;OR a,

wher e IS, .a.halo n def| ned,s. As
e R e b A B e SRR S o
2)F, -0(maHgen2, and - OCF 3. As used herel n the term
"nitro" EO ?krif to a group -NO2. As used herein the
term"c;@@yeferstoagroup-CN. As used herein the
term " adiethwdcycl;ers to a group -N3. As used herein the

term"am fers roup -C(O)NR aRb or -NR
0o eaclsBl it el S e TPRRE o sy ogen.
al kyl , aiekearnaﬂyl, al kynyl , cycl oal kyl, aryl,

het er oc;ﬂ ? Qﬁtt rdo As useqd. herein "am no"

refers t(?e\a/{oﬂy o%oerrt%org H of Ra and Rb

i ndi vi dugdtogens hydr ogen, al kyl, al kenyl, al kynyl,

cycl oal kylbs,aryl, heterocylcyl, or heteroaryl. As used
herein, - elﬁ’either Ra or Rb is other than hydrogen,
such a gC(IDl)NRf*RS‘r be referred to as a "substituted

am no" r: Iﬁr exanple if Raeis Hand Ro is alkyl, as
an "al ky KA used herein, the term"acyl"
refers tG((a)ZQ?oup -C(0)R a, V\,here Ra i s hydrogen,

al kyl , %@wl al kynyl , cycl oal kyl, aryl,
heterocy or heteroaryl. As used herein, the term
"hydr oxyDOR®rafders to a group -OH. As used herein, the
term"suk}stltuted" refers to substitution of one or
nor e

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, or2;
each R®, R® R’, and R® is independently selected from the group
consisting of
hydrogen;
alkyl;
alkyl substituted with one or more Rak:
alkenyl;
alkynyl;
alkoxy;
aryl;

aryl substituted with one or more R
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hydr ogens of the designated noiety with the naned
substituent or substituents, nultiple degrees of

W@ aipsv4se’ i on bei ng al | owed unl ess ot herw se SPEL/E009/031819

provided that the substitution results in a stable or
chem cally feasible conmpound. A stable conpound or
chem cal ly feasible conpound is one in which the
chem cal structure iIS l?olt substantially altered when
kept at a tenperat¥F&ffom about -80C to about +40C,
in the absence of ayolosikyirsabstitutet dth cbbermoad RY,
reactive conditions, for at |east a week, or a
compound whi ch rraiqmoé’ieﬂs its integrity long enough to
be useful for therapailityl;c or prophylactic

adm nistration to ak&?ti?nt. As used herein, the

phr ase "substituté}? ¢ yJJne or nore..." refers to a
nunber of substi t tetdrecyclyhsuletjtudddswittr om omaotedRt;he
maxi mum nunber ofr§¥bstifuents possi bl e based on the
nunber of availabl@‘g8ﬂa’ng sites, provided that the
above conditions dfetsbali dubsituteadvithers arahorbdA%i bil ity

Formui & (1): of a SHILSEAREGE Kuhor me AR | & ERore s and
A2 is Oor S U is NRUris defbhdntiRsbledted ol the gidup@dnsisting
2J v Wi 39 S AL e By A S
2)gRQ R2 is -(CH 2) &S cyave cgcloalkyl, halogen, haloalkyl, haloalkoxy,
heteroaryl, hydroxy, nitro, -C(O)OR®, -SO,R™, -SR", -
C(O)R'™, —C(O)NR™, -NH-S0,-R™, -S0,-NR™R®, and
—S0,-CH,-SO,-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,

provided that when R’ is hydrogen, RS is selected from the group consisting of

alkyl;

alkyl substituted with one or more Rk

alkenyl;

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 arylcycloalkyl substituted with one or more R%;
fused heterocyclyaryl substituted with one or more R™;

fused arylheterocyclyl substituted with one or more R;

18



each of q, s, u, v, w, x , vy, and z individually is 0,

1,2,3,or4;eachofRQRs,Ru,Rv,Rw,Rx,Rg
WQ 2@pd94R28 i s i ndependent |y sel ected fromthe grCUpsS2009/031819

consi sting of alkyl; alkyl substituted with one or

nore Rak; al kenyl; al kynyl; aryl; aryl substituted

vvith one or nore Ra; azido; cyanO' cycl oal kyl ;

a stituted nore Re; fused
oy e loalPeletsth SEnt s MR oBR MBI bl RS
f uga@darrqtdaromlogdbaw ssbétititiet! with dnaiok mooasléfﬁpr more Rf2;
fused heteroc d with on nor e
i e S e T e R N,
m)rfesdﬁfI#Eterbagéxétery@cty&‘sd@slhhﬁdamﬂaor}d osubetRtut ed with
5 §§¥ & fused heteroaryl cycl oal kyl
§rPTHC vvlth one or nore Rf6; fused

hethelterowclw‘alhtmtlﬂsnemwmi osibishotetRe&d Wi th one or nore Rp
; fu§ed hfster oaryl heterocycl yl substituted with one or
hal ogen; hal oal kyl; heterocyclyl;
heteroaryl substituted with one or more R";

-NR®R*
10 -C(O)NR3R4;
-C(O)R%;
-C(O)ZRG;
-S(O)R’;
-OR?; and
15 nitro.
In one embodiment, U is N.
In another embodiment, A' is O.
In another embodiment, A% is O.
20 In another embodiment, both A" and A2 are O.
In another embodiment x is zero.

In another embodiment y is zero.

In another embodiment, V is C—(CH,),R"; W is C—(CH,),R"; X is C—(CH,),R*; Y
is C—(CH,),R"; and Z is C—(CH,),R".

25 In another embodiment, V is C-(CH,),RY, R" is halogen or -O-CHj; 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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heterocycl yl substituted with one or nore Rhc;

heteroaryl; heteroaryl substituted with one or nore
WRR@INI4598Ir ogen; - NR3R4; -C(O NR 3R4; -C(O R 5PCT/US2009/031819

-C(O 2R6; -S(O'R7; -0OR8; and nitro; wherein each of R3

and R4 is independently selected fromthe group

consi sti ng of H, acyl al kyl, al koxy, al koxyal kyl ,

2 LSOO oq B o GG P8 Y ALY BN hoing hggiment

at ldast ormale‘p@’hd@‘rﬁridy? selhakotgeud fnra)mtrtdnengbdmmrmums;l =t agd BFY is
chlqgé(é{ﬁ%e%eﬁa/% ‘%Yr%ﬂ al kﬁlmenlt”%(%ts zterlﬁl)taenc(lj I¥“ is chl%ro or uorrTcP.r €

In another embodiment, R" is —(CH,),R®, where q is 0 and R is alkyl; aryl; aryl
substituted with one or more alkoxy; cycloalkyl; cycloalkyl substituted with one or more
alkyl, halogen, or —C(O)OR?®, where R’ is hydrogen; alkyl; haloalkyl; heterocyclyl; or
heterocyclyl substituted with one or more acyl, -C(O)OR?, or -S(O),R"’, where each R®
and R independently is alkyl or aryl. In one embodiment, q is 1, R%is aryl, aryl
substituted with alkoxy, or heterocyclyl. In one embodiment, q is 3, R® is heterocyclyl
substituted with —OR® and R? is alkyl.

In another embodiment, R? is —(CH,)sR®, where s is 0 and R is alkyl; aryl; aryl
substituted with one or more alkyl, alkoxy, halogen, haloalkyl, or nitro; cycloalkyl;
heteroaryl; 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.
In one embodiment, s is 1 or 2 and R® is —-C(O)OR®, where R%is alkyl. 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, R is H, alkyl, or haloalkoxy.

In another embodiment, R® is aryl. In another embodiment, R® is a substituted or
unsubstituted phenyl group. In still another embodiment, RS is a chloro-substituted

phenyl group.

In another embodiment, R® is a benzodioxoyl 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.

In another embodiment, R% is a substituent having the structure of Formula (R®)

T\;/M—
P

(R
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al koxy; aryl; aryl substituted wth one or nore Ra;
cycl oal kyl ; cycl oal kyl substituted with one or nore
w@Regooegdsegyen; hal oal kyl ; heterocycl yl; het er ocRCI/¥52009/031819
substituted with one or nore Rhc; heteroaryl;
het eroaryl substituted with one or nore Rha ; wherein
each Ra, Rc, Rf 1, Rf2 Rf3, Rf4, Rf5 Rf6, Rp , Rhc
ected fromthe

Whee%ﬂéﬁgtﬂ'thoggea?og%&on 20p i RaBRbroonaprst B Bosgr o s

fronamital® anarisrfmm arty B, witsrainR® oyg bealibstitytedat @geibstituted as

&eoal k¥| A h%'@%ﬁk())%d hetﬁ:gcp ay@%sméglr oxe(p A tq\& i§ gitrogen.

Tus-—NfH)S%rﬂltlhnd p-B&BotiRL5R16 , and SO 2- CHe- SOZ CH3;
and wherein each R9, R10 , R1 1 , , RI3 R14 , R15
, en sel oup
condl Sp?%geﬂﬁ?\}%qgﬁ)%&% mtt,llj%f s%c&%ﬁﬁeny f%g%ﬂl%é)%) aryl
cycl oal kyI het er ocycl yl, andpheteroaryl, provided
t hat when R1 i s hydrogen, .Rs i|s sel;cted fromthe
group consisting of al Ili‘{yd

/

N
19
R18 N/
R17 (Ia)
or a salt thereof, wherein
AlisOorS;
A2isOorS;

R'is hydrogen or —(CH,),R%;
R?is hydrogen or —(CH,)sR®;
R is hydrogen or —(CH,),RY;
R is hydrogen or —(CH,),R";
R is hydrogen or —(CH,)R*;
R? is hydrogen or —(CH,),R";
wherein
each of q, s, v, w, X, and y individually is 0, 1, 2, 3, or 4;
each of R%, R%, RY, RY, R*, and R" is independently selected from the group
consisting of
alkyl;
alkyl substituted with one or more Rk
alkenyl;
alkynyl;
aryl;
aryl substituted with one or more R%
azido;

cyano;
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al kyl substituted with one or nore Rak; al kenyl;
al kynyl; aryl; aryl substituted with one or nore Ra;

W@200d0945e8/ano; cycl oal kyl ; cycl oal kyl substit up@HUS00$031819

one or nore Rc; fused cycl oal kyl aryl substituted with
one or nore Rf 1; fused aryl cycl oal kyl substituted
with one or nore Rf2; fused heterocyclyaryl
substitut eld Igilth one or nore Rf3; fused

aryl het é/8C9EY'yl substituted with one or nore Rf4;
fused cywytloakiysubsttetedavitiilonswbataré B;ed Wit h one or
nor e Rfﬁi5 f se@) pet ef oaryl cycl oal kyl substituted with
one or e R ,aky%rged het er ocycl yl het er oaryl

subst i t dtussd oyicloblkglagyl substituted with ofieisedore R™;

het er oar.yl het er o |yl substituted with one or nore
Rf 8; het%?eéj%%lfvﬁefaq%ter ocyclyl substituted with one

or nor e fibet arfleyasaia plibhstinadewitaoyd osmbet Rf;ut ed wi t h
one or ML R oeydyimte - A O NR3R4; - O RS;
fused heterocyclyaryl substituted with one or more R®;
fused arylheterocycyl;
fused arylheterocyclyl substituted with one or more R™;
fused cycloalkylheteroaryl,
fused cycloalkylheteroaryl substituted with one or more R™;
fused heteroarylcycloalkyl;
fused heteroarylcycloalkyl substituted with one or more R™;
fused heterocyclylheteroaryl;
fused heterocyclylheteroaryl substituted with one or more R”;
fused heteroarylheterocyclyl;
fused heteroarylheterocyclyl substituted with one or more R®;
halogen;
haloalkyl;
heterocyclyl;
heterocyclyl substituted with one or more R";
heteroaryl;
heteroaryl substituted with one or more R";
-NR’R%;
-C(O)NR®R*;
-C(O)R%;
-C(O),R?;
-S(O)R’;
-OR? and
nitro;

wherein
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-C(O 2R6; -S(O'R7; -OR8; and nitro. In one enbodi nent,
Uis N In another enbodinment, A1 is O In another

wenoddasent, A2 is O I n another enbodi ment, bPEHUSW09/031819

and A2 are O In another enmbodinent x is zero. In
anot her enbodinent y is zero. |In another enbodi nent, V
is G(CH2)VRV,; Wis CG(CH2)WRW X is CG(CH2)XRX; Y

is CG(CH 2)yRY;, andsZ i s, C- 2).ZRZ. |n ot her

embod et ol LR, fad MR AR el T g ceop
and v i s zero. tonsitioybeH, ayhatkyhaikoxy, alkoxy&lkyl CGri)ls(Rsnyl,
Rx is hal ogen or_ hydro and x is_zero.|ln another

enbodi ment - at  PRLSOSARN o B Sreta

anot her enbodis@nt, orat | east one of Rw, Rx and Rg is
hal ogen. In ang roenpodi I is.zerao and Rw i

Chi oo or 11 qBe o1 B Bt b indSapuy S5 RRGa Fp fe goue
Rx is chloro orcddsigtingof | n anot her enbodi ment, Rl is

-(CH 2)gRQ vvherecn?{ iros 9 and RQis alkyl; aryl; aryl
substituted wth g9 or e al koxy; cycl oal kyl ;
cycl oal kyl substi talikygd wi th one or nore al kyl,

e e T s B B R

with one or nore atkdnyl;-C(OOR 9, or -S(O 2R10 , where

each R9 and R10 i n%(eypepplent ly is alkyl or aryl. In one

enbodi ment, q is £ is aryl, aryl substituted with

al koxy, or heteroajyiacdxyl. In one enbodinent, qis 3, RQ

i s heterocyclyl aryl:

aryl substituted with one or more R

cycloalkyl;

cycloalkyl substituted with one or more R,

halogen;

haloalkyl;

heterocyclyl;

heterocyclyl substituted with one or more R™;

heteroaryl;

heteroaryl 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
of acyl, alkyl, alkenyl, alkynyl, 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™, -SO,-NR"R"®, and
-S0,-CH,-S0,-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,

provided that when R’ is hydrogen, R® is selected from the group consisting of
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substituted with -OR 8 and R8 is al kyl. In another
enbodinent, R2 is -(CH 2)SRS, where s is Gand Rs is

W@Rkwyl94s2s yl ; aryl substituted with one or norRCHUK2009/031819

al koxy, hal ogen, hal oal kyl, or nitro; cycloal kyl;
heteroaryl; or heteroaryl substituted with one or nore
al kyl or haloalkyl. In one enbodinent, s is 1 and Rs
isa@{%l, aryl substituted with one or nore al kyl, or
het aryl. In one enbodinment, sis 1 or 2 and Rs is
- C(aB)yCRuBfiturdtewith &e osmalek®®;. | n one enbodinment, s is
2 aq}d‘9 Fﬁ is aryl. In another enbodinent, Uis -COR 8.
Inaé Other enbodiment, R8 is al kyl. In yet another
emztidingient, R8 is nethyl. In one enbodinment, Ru is H,

al k II, or hal oal koxy. In another enbodinent, Rs is
aryi’" I'n anot her enbodi ment, Rs is a substituted or

unsuyisubstitbted withenglor groeeiB?; 1 n still anot her

enbagﬁ ment, Rs is a chloro-substituted phenyl group.
I n

ther enmbodi ment, Rs is a benzodi oxoyl group. In
anatybes; enbodi nent, Rs is a benzo[ 1, 3] di oxol yl group.
In one Iﬁrﬁ‘podi ment, Rs is a benzodi oxinyl group. In
ano?R&F“Enbodi nent, Rs is a benzo[ 1 , 4] di oxi nyl group.
I n cgolodlkgrsubstitotdd nethtone Rnicse &%subst i t uent havi ng the

oL Rl TR S 2987,
SOAysequl arglcyaaatiyl stlmstiBiteddith onsof mora Rt o 3, wherein RQ
ot TSR AL SR b Ry ezer e
gr duged avhleterddytlgl suibstitogemwithToniesor nfelR™ , and t and p
o S B s O e B et B e
Al fusedDeteroSylchoalRylGubstit@ed with one or more R™;

fused heterocyclylheteroaryl substituted with one or more R”;

fused heteroarylheterocyclyl substituted with one or more R®;

heterocyclyl;

heterocyclyl substituted with one or more R";

heteroaryl;

heteroaryl substituted with one or more R";

-NR’R%;

-C(O)NR®R*;

-C(O)R>;

-C(O),R?;

-S(O)R’;

-OR? and

nitro.

The present invention also includes a compound of Formula (Ib):
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Rl is hydrogen or -(CH 2)gRQ R2 is hydrogen or -(CH

2)sRs ; R1"7 is hydrogen or -(CH 2)VR W. Rh is
whyweogses or - (CH 2)wWR wWV . R1' 9y is hydr ogenP@r/Us1o@031819

2)XRX. R u is hydrogen or -(CH 2)yRYY.; wherein each

of q, s, v, w, x, and y individually is 0, 1, 2, 3,

or 4; each of RQ Rs, Rv, Rw, Rx , and Rg is

i ndependently selected fromthe group consi sting of

al kyl ; al kyl substituted with o or nore Rak

al kenyl ; al kynyl ; arleﬂaryRLsgBELi;ufed with one or

nore Ra; azi do; cyano; cy@itagl Ryl ; &

substituted vvitFxﬁ_m%) ;

fused cycl oal kyl &t y1™/ 3% SRTRN

1; fused aryl cycl oal kyl 5ed ay yl cycl oal kyl

substituted w tmeg_Eg)

ycl oal kyl

(CHy W RY

(Ib)
or a salt thereof, wherein R', R?, RY, RY, R, R", v, w, x and y are as defined with regard

to Formula (1).

In one embodiment of Formula (Ib), RY, R* and R" are hydrogen or halogen and

y, X and w 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 R" is alkyl, haloalkyl, cycloalkyl, halogen or —

OR'2, where R is hydrogen, alkyl or haloalkyl.

In another embodiment of Formula (Ib), R" is hydrogen, alkyl, cycloalkyl, phenyl,
benzyl, tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl or piperidinyl, wherein, the alkyl,
cycloalkyl, piperidinyl, pyrrolindinyl, phenyl and benzyl may be each independently

substituted with one or more R?, as described with reference to Formula (1).

In another embodiment of Formula (Ib), R? is hydrogen alkyl, cycloalkyl, phenyl,
benzyl, furanyl, thiophenyl, isoxazolyl, thiophenyl, furanyl, benzodioxolyl,
dihydrobenzodioxinyl, indanyl, wherein, the alkyl, cycloalkyl, phenyl, benzyl, thiophenyl
and furanyl may be each independently substituted with one or more R?, as described

with reference to Formula ().

In another embodiment of Formula (Ib), R", 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
R' is hydrogen, alkyl or haloalkyl, and R" is -(CH,),-R® wherein q is zero and R®
selected from the group consisting of: hydrogen; Cs-Ce cycloalkyl; Cs-Ce cycloalkyl
substituted with one or more C4-Cg alkyl, halogen, -C(O)OR?® wherein R? is hydrogen or
C;-Cs alkyl, or -NH-SO,-R™ wherein R™ is C4-C; alkyl; C4-Cg alkyl; C4-Cg alkyl
substituted with one or more halogen, C,-Cg alkoxy, C4-Cg haloalkyl, pyrrolidin-1-yl, or -

S0,-R" wherein R is C;-C; alkyl; phenyl; phenyl substituted with one or more one or
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fused heterocyclylaryl; fused heterocyclyaryl
substituted with one or nore Rf3; fused
wa@eoovleeses ocycyl ; fused aryl heterocycl yl substPETUS09/031819
with one or nore Rf4; fused cycl oal kyl heteroaryl;
fused cycl oal kyl heteroaryl substituted with one or
nore Rf5; fused heteroaryl cycl oal kyl; fused

ol S BSRLEL LYo SRR, EF ey EhdiecRofie
thﬂ@'? #%Mﬁdn%yl hﬁiséwltmﬁir\%/ith @Mlm(}smtr?hbgm1®1-©@elkyironm1F@6 &koxy;
. us roar.y. F OCYC, . use " \
ety B DN E PRS0 SToT Sta NG 4y RS ied st et pasiiop with -
C(ORDR® WiadreigRY;is ﬁab@alkwLc(djm%wne.yemhw;is BeCealkgyarippkenyl, -

et.er

S0 ISt ) B B gy S R mocesiphene
or —OBL,QNFCBRASO,-BROFSBwWher€(nR R R6d R'Sr@iR¥Ependently selected from
the group consisting of hydrogen and C4-Cs alkyl, or -C(O)NR™ wherein R is C4-Cs
alkyl; pyrrolidine-3-yl; and pyrrolidine-3-yl substituted at the 1 position with -C(Q)O-R®
wherein R® is C,-Cg alkyl, or -SO,-R"® wherein R' is C4-Cg alkyl or phenyl; or R' is -
(CHz)q-RQ, wherein g is 1 and R® selected from the group consisting of: phenyl; phenyl
substituted with one or more halogen, C4-Cg alkyl, or C4-Cg alkoxy; tetrahydro-furan-2-yl;
piperidine-4-yl; piperidine-4-yl substituted at the 1 position with -SO,-R'® wherein R" is
C4-Cg alkyl; and tetrahydro-pyran-4-yl; and R? is -(CH,)s-R® wherein s is zero and RS
selected from the group consisting of: hydrogen; Cs-Cg cycloalkyl; C4-Ces alkyl; C4-Cs
alkyl substituted with phenyl or ~C(O)OR® wherein R is C4-Cs alkyl; phenyl; phenyl
substituted with one or more halogen, C4-Cs alkyl, C4-Cg haloalkyl, C4-Cs alkoxy; C4-Cs
haloalkoxy, nitrile, -S-R"" wherein R is C-Cs alkyl, or -SO,-R'® wherein R" is C4-Cs
alkyl; furan-3-yl; furan-3-yl substituted with one or more C4-Cg alkyl, or C4-Cs haloalkyl;
thiophen-2-yl; thiophen-2-yl substituted with one or more C4-Cs alkyl; thiophen-3-yl; 3,5-
dimethyl-isoxazol-4-yl; 3-benzo[1,3]dioxol-5-yl; 3-indan-5-yl; and 2,3-dihydro-
benzo[1,4]dioxin-6-yl; or R? is -(CH,)s-R® wherein s is 1 and R® selected from the group
consisting of phenyl; phenyl substituted with one or more halogen, C4-Cs alkyl, C1-Cs
alkoxy, or C4-Cg haloalkoxy; -C(O)OR?®, wherein R? is C4-Cj; alkyl; and furan-2-yl. Ina
further embodiment, at least one of R" or R? is not hydrogen. In a further embodiment,

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 R" is alkyl, haloalkyl, halogen or -OR'?, where
R' is hydrogen, alkyl or haloalkyl, and R" is -(CH,),-R® wherein q is zero and R®
selected from the group consisting of: cyclohexyl; cyclohexyl substituted with one or
more C,-Cg alkyl, halogen, -C(O)OR® wherein R? is hydrogen or C4-Cj alkyl, or -NH-SO,-
R™ wherein R™ is C4-Cj alkyl; C4-Cs alkyl; C1-Cs alkyl substituted with one or more
halogen, -SO,-R"® wherein R is C;-Cj alkyl; phenyl; phenyl substituted with one or

more one or more halogen, C+-Cg alkyl, or C4-Cs alkoxy; -C(O)-R®, wherein R® is pheny!;
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-OR8; and nitro; whereineach of R3 and R4 is
i ndependently selected fromthe group consisting of H,
w@eoob/ 094Kyl , al koxy, al koxyal kyl, al kyl sul f ongdT/U82099/031819
cycl oal kyl, heterocyclyl and heteroaryl; j is 0, 1, or
2; each R5, R6, R7, and R8 is independently sel ected
fromthe group consi sting of hydrogen al kyl ; al kyl
al ken

cGouera i ¥ et LRty FRufed qrﬁﬂ%ﬁgg’gpeﬁl)¢1¥q¥élffvt or G-
Co atwmabdmdme &yt bipatittyib-dsylbsbstituie@dt thi tihposiien euith rm(@)o R°
s BT Bl SRV E LI L Sl
C4-Cg alkyl or phenyl, -SO,-NR"°R"® wherein R15 and R'® are independently selected
from the group consisting of hydrogen and C4-Cs alkyl, or -C(O)NR' wherein R is C;-
Cs alkyl; or R"is -(CH,),-R® wherein q is 1 and R® selected from the group consisting
of: phenyl; phenyl substituted with one or more halogen, C4-Cs alkyl, or C+-Cs alkoxy;
piperidine-4-yl; piperidine-4-yl substituted at the 1 position with -SO,-R'® wherein R" is
C4-Cs alkyl; and R? is -(CH,)s-R® wherein s is zero and R® selected from the group
consisting of: C;3-Cg cycloalkyl; C4-Cg alkyl; phenyl; phenyl substituted with one or more
halogen, C;-Cs alkyl, C4-Cg alkoxy; C4-Cg haloalkoxy, nitrile, -S-R"" wherein R'' is C;-Cs
alkyl, or -SO,-R"® wherein R" is C4-C¢ alkyl; or R? is -(CH,)s-R® wherein s is 1 and R®
selected from the group consisting of phenyl; and phenyl substituted with one or more

halogen, C;-Cg alkyl, C¢-Cs alkoxy; or C4+-Cg haloalkoxy.

In another embodiment of Formula (Ib), R", 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
R' is hydrogen, alkyl or haloalkyl, and R" is -(CH,),-R® wherein q is zero and R®
selected from the group consisting of: cyclohexyl; cyclohexyl substituted with one or
more C4-Cs alkyl, halogen, -C(O)OR® wherein R® is hydrogen or C-Cs alkyl; C4-Cs alkyl;
C+-Cs alkyl substituted with one or more halogen; phenyl; phenyl substituted with one or
more one or more halogen, C4-Cs alkyl, or C1-Cs alkoxy; and R? is -(CH,)s-R® wherein s
is zero and R® selected from the group consisting of: C1-Cs alkyl; phenyl; phenyl
substituted with one or more halogen, C;-Cg alkyl, C4-Cs alkoxy; C4-Ce haloalkoxy; or R?
is -(CH,)s-R® wherein s is 1 and R® selected from the group consisting of phenyl; and
phenyl substituted with one or more halogen, C-Cg alkyl, C4-Cgs alkoxy; or C¢-Cs

haloalkoxy.

The present invention also includes a compound of Formula (lc):
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het eroaryl substituted with one or nore Rha ; wherein
each Ra, Rc, Rf 1, Rf2, RfF3, R4, Rf5 R6, Rp, Rhc
wWaeems28 s | ndependently sel ected fromthe grBepUS2009/031819
consi sting of acyl, alkyl, alkenyl, alkynyl, alkoxy,
am de, am no, aryl, cyano, cycloal kyl, hal ogen,
hal oal kyl , hal oal koxy, heteroaryl, hydroxy, nitro,
-C(OOR 9, -S®2R10 , -SR1 1, - C(ORL2 , -C(ONR 13,
-NH SO 2-R14 , -SO2-NR15R16 , ang - SO 2- CH2- SO2- CH3;
and wherein each R9, RRQ , |E|21 1 Rlaz R13 R14 , R15
, and R16 is independent|(q 23;/eINect aN"from t he gr oup
consi sting of hégr Sn, al kyI alkrnyl al kynyl, aryl,
cycl oal kyl, het r*&'&% R €T D%, yI , provi ded
that when Rl is hydrogs $ is pelected fromthe
group consi sting, of al ky A~
or nore Rak; alfkKeffj) aryl; aryl substituted
with one or nore Ra; azi gwm,)®Ryano; cycl %I kyl ;
cycl oal kyl substituted with one or nore fused
or acspttltiosbdfy Whengin ALBSIRY &Y RV Rt R onev, oxranldm'zﬁre B difined with

regard to Formula (1).

The present invention also includes a compound of Formula (Id):

A1

Y
RN R1\ /u\ ~H

(CHp), N N
X
R7«(H2C) N 2
Z
RWW(HZC) N
(CH2\RY (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

salt 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 further including one or
more pharmaceutically acceptable carriers. Another embodiment of the present
invention includes a pharmaceutical composition further comprising one or more
additional therapeutic agent, yet another embodiment includes wherein the one or more
additional 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

trometamol, tolmetine, ibuprofen, naproxen, naproxen sodium, tiaprofen acid,
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fused aryl cycl oal kyl substituted with one or nore Rf2;

fused heterocyclyaryl substituted with one or nore
WRE®9/09453%d aryl het erocycl yl substituted w th PCEUS2009/031819

nore Rf4; fused cycloal kyl heteroaryl substituted with

one or nore Rf5; fused heteroaryl cycl oal kyl

substituted with one or nore Rf6; fused

het er ocyel yl het ero |. substituted with.ope or nore Rp
urelip e PRV 4001 HUPE AR PeCo e i B mAtt Tbne. or
progiometaBihg, kdigtrefeacyatduyetortee parasetpaio)pirexbsam) teubxdcanm t h
._one. or re Rhc, heterparyl ;. heterparyl substituted
G SR BTa kedRaSi, BegepneSorg B oplondlh. Bereqneirasone.
becla@(e®)adBHe, budesHiRTe, flulidd8pnamioméetasane, Taeanpstessne,
[ udes a, conpound of Fornul a 5{\9{8&:08(?coxib,

hydég)r(]:\églg%)rllé)nﬂé&@a&eldaﬁ(lélpg?rpr%_nls ’e, E&?d’nlsm?,’trlwm? [ ’
rofedoxibx, iafﬁxirrn%bglpﬂur&fnidiffei't:mmdc?m,tﬁﬁl-ﬂbeg,agdthbme@%nmglfaés;ﬂdgnee,

. i e f For a . , .
antleP B S Er b lngh iy ihoGuahmiog RS, SéfhSne.
cyclagdriner taerbiods sebdtarafes Fagconlyain( dalpamy&lg, or rixroandaiR@ DS e

hydr ogen or hal ogen,

Another embodiment of the present invention includes a compound of the

present invention for use as an active therapeutic substance.

Another embodiment of the present invention includes a compound of the

present invention for use to inhibit the activity of TNF-a in a subject in need thereof.

Another embodiment of the present invention includes a compound of the

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

Another embodiment of the present invention includes a compound of the
present invention for use in the treatment or prevention of conditions 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
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 a compound of
the present invention in the manufacture of a medicament for use of inhibiting PDE4 in a

subject in need thereof.

Another 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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y, X and w are each zero, v is zero, and Rv is al kyl,
hal oal kyl , cycl oal kyl, hal ogen or - OR12, where Rl12 is
whyweogses al kyl or hal oal kyl. 1 n anot her enboRCTES009631819

Formula (Ib), Rl is hydrogen, alkyl, cycloal kyl,
phenyl, benzyl, tetrahydrofuranyl, tetrahydropyranyl,
pyrrolidinyl or piperidinyl, wherein, the alkyl,

| kyl ' i di nyl l.i ndi h I d

B A G T S N

the presemtrievaréion asthd esmiufdotde of & madebetcanioe us@infbe rehtanent or
)., | t h nbadi . of F I Ib), R2 i
prefRrlion gEeeP At or EaRB R SRREAHER Dotyl | far anyl

t hi ophenyl, isoxazolyl, thiophenyl, furanyl,

b e rfrmtheneaibpdimentit b;rlthecpimenbidi/erﬁionquludaswangﬂhpd whiahibiting the
ooyl P R e BRER R e aer hvBRAR G sHiiumne
of ther prasere iRantias described with reference to Fornul a

(1'). I'n another enbodi nent of Fornmula (1b), Rg , Rx

andh 3 3 ﬁmb'&)ﬁf#ﬁe‘?%f‘tg@ ré’s%h?ﬂ@@wt'o}é'inaﬁfoae@%(w f’%ﬁ off'ﬁﬁ!%iting
zero, V IS zero RIS Al y'I, hal oal yF, al ogen
PDE# in-aCRibjet invreexdéhdreof theoulyl direoagiminisitblion ofar cdmapavial lofthe

: (CH2) g- RQ wherein g is zero and RQ sel ected
pre%;ﬁglrrﬁ rr]{deo‘?]group consi sting of: hydrogen; C3-C6

cycl oal kyl; C3-C6 cycl oal kyl substituted with one or
rorAnotier éa1batikyant ofihe rsent inggrdipoRecludesraenathrd fardhe treatment

o= = rei S
or pPRRENE Shaigas ot Ao g QEbrpbty & I e §
admimetraion b e sonmourkof, theprasentinkentipn. C1- 06 hal oal kyl ,

pyrrolidin-1-yl, or - SO2-R10 wherein R10 is Cl1-C3

al WAMhe?%ﬁﬂ%Hrmé?ﬁ@f‘%la g?ég%ﬁ’t' |'n(/éﬂtﬁ>q |Nﬁlﬁdés%nrﬁﬁmbd Mtk #8&ment

or nore e
or pr@@(wormfszonamém%orrﬁlmdwg npﬂveam by PBEg)tbirugh thﬁr@n@nlﬁtrﬂ@n of

d o%@%ﬂh bst s th one or nore hal ogen, O C
acrﬁ»& , yCakoxy, tetrahydro-furan-3-yl;

pi peri d| ne 4-yl; piperidine-4-yl substltuted at the 1
poInothsH ewqoﬁ'me@ﬁj‘@p@eﬂh'@i’@?twn frplydes g pethod farye treatment

of an q}(f@)ﬁn?atér% ke &H’brt‘fﬁ'f?thb%d@uﬁu&&@uoﬁ'ok&|cor§ﬁbonm’€b96\‘){he present

wherein RI0O is O C 6 kyl , phenyl,
mvepthn din{-jgr@ma&ry disgases-may Igﬁﬁygg e@ qurlijm@(amples viral, alcoholic,

or drug-induced acute and fulminant hepatitis, hepatic steatosis, both alcoholic and non-
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,
sepsis syndrome, post ischemic reperfusion injury, malaria, mycobacterial 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
diseases, ankylosing spondylitis, autoimmune encephalomyelitis, autoimmune

hematological disorders, hemolytic anemia, aplastic anemia, pure red cell anemia,
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O -CH 2-S2-CH3, -SO2-NR15R16 wherein R15 and R16 are

i ndependently selected fromthe group consisting of
whyeogses and CrC 6 al kyl, or -C(O NR 13 wher ePCI/BIB09/631819

CrC 6 alkyl; pyrrolidine-3-yl; and pyrrolidine-3-yl

substituted at the 1 position with -C(O O R 9 wherein

RO is Cl C6 aIkyI or - SO2- R10 wherein R10 is Cl-C6

R S R R g R e

sclepditmnrylb Websiertguiretbrmatdbis,aleematomyositis, [Rdiege Byn(fdmélﬁnon

. L kyl , .or Cl-C6 al koxy.: tetr rao-furan-2-vyl .

infofjoiveiir g KSR e eI MR SRR Ptk (e 1

kerq]oajnjdmmlw timers@@E2 1R Gibvdse, esaviaRe QrthatisChs sl d(udl agthexrbénign
{ t a

or il bha 6P K oasaSTolaRt ehdrabSUR G Rordlifichegptative
dlsdn(yegs ?@tt%kntnz(gms O6easec Arhbinydr's dSka&y aaliteydnd cﬁ_lor%Rgla!tiELel
U )
sl Sia ot Bl oo b iy SRS D, Sreiie.
throrrldufelshﬁdmé?ﬂmmrrﬁﬂorﬁlﬂlsahéqsl, osté?dar%ltlh & AnlokigbporGiis (8A,
oXxXVY, -
em Vg ior e Pre iR~ SMhic RityibyrSoiai it el Moo Sveolar
injudl kerigdohtal dinedsey hon-frlsuhmelébe]\kjelstLdmmtésmeldtum(Typedhelabetes),
hal | | : 2 | ;
andiin fEReet ébted MelitusOurEier s dibgBs s

al kyl ; thiophen-3-yl; 3,5- dinethyl-isoxazol - 4 yI,
3- b&azdher erBbatimrot, st’i;fytreatrﬁehmm\@nybn regatels to conditions

med?‘?t%j_l%/ @/q:@ﬁl%ﬂ%ﬁg REDSE 44] ﬁ&c%)%o dlﬁsls(g mf'l%? Rga?gtg of f,%ndltlons
especiallypntammsa®ty argj/@falIptgan(ylbeaqeb,enyrharsmblstsutmaetiurwamsh for
o B B B e el el el B
broraihkgslandwndnfpbymnnéa gtopiclderraatftisr trtieariag atbeydicmeinitis, aillergic
conJeﬁ_gtﬂutlsoog gl co ) Elé vrltﬁ.é(ib @p%lafgﬁtﬁ&ﬁg soﬂas‘?}? ﬁHélL}r]rB
arthetm(sdpmmsﬂocb,fultt%{naﬂml(E)Il(sl lﬁ)fohrﬁgdlsed%e amdrfﬁemrarrwry of the
mycg:égfu%q %Rd %E%/# Q:lhpcgf{%;/lp%ehﬁcrnaegﬁktg %Eﬁot?ﬁg grﬁ&c%; gd La\ge%@ratory
distwﬂsesﬁmdﬁl@e; Bultiplérsolgersjs, abgnyilivedmphainea (Ie;g jn anehralbgic;al

diso’ré%zﬂqégglz%%egs%is%agg), 63&833&9 oBgain. 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

or allergic rhinitis 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 for the replacement of a
hydrogen atom by a deuterium or tritium, or the replacement of a carbon atom by a "*C-

or “C-enriched carbon are within the scope of the invention.
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sel ected fromthe group consisting of: cycl ohexyl;
cycl ohexyl substituted with one or nore Cl-C6 al kyl,
Wh2000924528 - C(O) OR 9 wherein R9 is hydrogen or EIFTS2009/031819
al kyl, or -NH SO2- R14 wherein R14 is Cl1-C3 al kyl;
Cl-C6 al kyl; Cl1-C6 al kyl substituted with one or nore
hal ogen, -SO2-R10 wherein R10 is Cl C3 al kyI' phenyl'
one or

ﬁgﬁg%%li_p’sg@ﬁt I&%Htg&%;i}’swdteg?rﬁ%%_%ée %F%QV one&r @ortﬁc@ral centers, or
mawvlitBEEre/IsB bES:apabI@b&mdtmg é?s( @)JHlEiE stendgisapnens. Rbhe szopdél eftyé present
mvegﬁon |E%u§q%|§gl7lrequf Btgﬁobqowgrs asy\1veah| %g%lélpﬁ?(%rﬁg? %n?/ﬁ%r

enasudmérlcbllwmdstateot‘deacélIyrmschedrmxtmrésh Alﬁaﬁ B):@déd Qlltmh ahieas;ompe of
d-C,6 in R12

S a ®)
the [¥gn Sr Y ahisp R ocf Pt e o leg Y hgliginuiae of
the p@éﬁatﬁlﬂbﬁﬁ%ﬂrﬁ ashet @s mnRivbotynor ;ﬁlﬁbllgrequlhntdutqdemdﬂméé tjhereof The
| ect d fromth roup,.c Lstin ogen and
preg R P ionsl <8 Tk feq SRR Pk iafgo e EAHRRRE B RsSF0 by
the Ritmukas -apGH2 3 MRQIreb a1tk iisonters theled imdwiGh et ecteck Ehimhtenters
aretl Q/e g(g)oup consi sting of: phenyl; phenyl substituted
WVEH*Sne or nore halogen, d-C 6 alkyl, or d-C 6
al koxy; piperidine-4-yl; piperidine-4-yl substituted
at Theeprésend siventtom ingludes SR oRhe ontrpoends RE6inides@ibeG6
alkyl; and R2 is -(CH2)S-RS wherein s is zero and Rs

Selﬁ*l%tt sraﬂnlirt"gg rgfh%gptlc%ﬂﬂﬁﬁcﬁp't%glf' r&grs% salts tthat retain the

cy cloa enyl substit
b|0|0@|(;ah eﬁa@venemr@ mgﬂ)@‘g@pf tma_c@ep@urkjylof Famus |, aink avhjch are not

biolﬁ(}a@ OE?L*‘%N‘E‘% deeg%Bl rg%&ﬁﬁc%@%gépqﬁ %sel?id? ion salts
candue gRpdred fr()ﬁﬁl-'ﬂzr)rsarﬂsamﬁerwnm mses $altandbriRed é"etnsooreamc bases,
| .
mclud’eD t&/%&g?%d& eﬁgﬁ]ﬁes%g,ru 8{asgnﬁgglt1wn?%%r€§ﬁlgﬁkgﬂlglum and
magDesi06 sdllik0plts derived-ICeN brgkboialblasss/include, amtbtateemot limited to, salts
of pﬁmg 'sg(%ﬁ'ﬂag{]aa dgérgﬂ#}ﬁayrﬁlhggasrl{ as aﬁ?}gl eac zer &fFamlnes trialkyl

rogen or
amipes, @pb%tttmecﬂ?alkvlsarmhkyIdj(smtzﬂtibmd@dkyl) dmainegdri(sobstit@rd aikyl)

Gﬂ%eﬁ%lé&@ﬁ“épﬁ%ggl%ml%éq mll?énah%ﬁﬂ@ls l%)ﬁletltgf%ﬁ aFE(]en Isamlnes
dl(sglpsjmped:alhsmé):arnlgesaftrl(supsﬂtujh@g&xenyl);;gmllnghe)yylbalkyI amlnes
ST A P 2,0 B Ry 0 e
cyclablkyllamine, trisubstituted cycloalkyl amines, cycloalkenyl amines, di(cycloalkenyl)
amines, tri(cycloalkenyl) amines, substituted cycloalkenyl amines, disubstituted
cycloalkenyl amine, trisubstituted cycloalkenyl amines, aryl amines, diaryl amines, triaryl
amines, heteroaryl amines, diheteroaryl amines, triheteroaryl amines, heterocyclic
amines, diheterocyclic amines, triheterocyclic amines, mixed di- and tri-amines where at
least two of the substituents on the amine are different and are selected from the group
consisting of alkyl, substituted alkyl, alkenyl, substituted alkenyl, cycloalkyl, substituted
cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl, heterocyclic, and the
like. Also included are amines where the two or three substituents, together with the

amino nitrogen, form a heterocyclic or heteroaryl group.
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Cl1-C6 al kyl substituted wth one or nore hal ogen;

phenyl ; phenyl substituted with one or nore one or
worere/odwskogen, Cl-C6 al kyl, or Cl-C6 al koxy; aPcI/B200%031819

-(CH2) S-RS wherein s is zero and Rs selected fromthe

group consisting of: Cl1-C6 al kyl; phenyl; phenyl

substituted with one or nore hal ogen, Cl-C6 al kyl,

C1-6 al koxy: Cl: Ch Kk R i - e
b e R e i e Y R
isopcapydrsine ngmefhypireainy) dlemvbbrmhertyi(iscsprbsylb timtredtri@-propghemine,
nor e

eth ol g et s et TSy S Bt

caffeioaprucaine fhyhabanire, cﬂm@hepbetanneaéthyléMa&mﬁe, oMnesainine, N-

alkyfilyeendnesationbionnt durinS sinsire petiing. AP@odi R-2°

ethyllpive@idinep andtisdikencl udes a corrpound of Forrmula (I1d): or
a salt thereof, wherein Al, A2, Rl, Rv , Rw, Rx , Rg

(I)Salt of e%%gné%ébl oﬁﬁ %F ﬁﬁﬁ'vé%.%ﬁ a?qgrrﬂger ?mFﬁgéTgJ;S‘

resent rnven
additioo IsawsesRapresarpietHMS&iEB |hdudze'a Bb@i‘btﬂ bedeswEsuliathted bdnzoate,

blcar&g artg rkﬁ?uhlaﬁ é%ﬂgrtr%?e b%f aIcﬁgZ%??We a ?e Q:t {rI #/%ge %’éﬂ{}}ﬁl F S

reof presen
cla\/lutanetﬁ, |cdmate ruiuﬂydot@hloadp,l”milsywctelﬁstcﬂmta esyfqlmiwmanate gluceptate,

gluciﬁg@hélﬁ rﬂ%og Cﬁ%ﬁg@ﬁ)ﬂé’r@?n@h éthlaﬁ I%rsg%%ttn%ehmfr%@%hﬁ%tMdd'obromlde
hydmmaiondedrlydrcn(alhapm‘lqmnmdldm |s‘eltm0r‘rm«e laciateuldictogiooate, laurate,
malgl%r %a%lgﬂer Cr@lét gar%g%ylgt%c%%ﬂ@g Lﬁfa & ré)ncfpoqaé%ﬂ% I?r%leate

ment ent
mucpal’na,rmglatte m&atedﬂmm&thylglocarﬁmex dvatate,qrapraate (entmmate)s

o RS I RRE Q8RB BRE P Bl RO B

sali¢ythede aqoeivm, cstﬁgzﬁatsutsace@ﬂ@csﬂednéheoamlﬁtertenMe, tartrate, teoclate,

tosyE] ORARIE b IVIgPlrhhon, SPAEREIR. |  en as

f or exanpl e acet yI
As used herein, the phrase "effective amount" means that amount of a drug or

pharmaceutical agent that will elicit the biological or medical response of a tissue,
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 to a corresponding subject who has not received such amount, results in
improved treatment, healing, prevention, or amelioration of a disease, disorder, or side
effect, or a decrease in the rate of advancement of a disease or disorder. The term
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.

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

recipient, the precise condition requiring treatment and its severity, the nature of the
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salicylic acid, bufexamac, diclofenac potassium
sul i ndac, diclofenac sodium ketorolac tronetanol,
W@ odose94see, | bupr of en, naproxen, naproxen sodiRET/US2009/031819
ti aprofen acid, flurbiprofen, mefenam c acid,
niflum nic acid, meclofenamate, indonethacin,
progl unet aci ne, ket oprofen, nabunetone, paracetanol,

, f | b
fomﬁ’q@%ﬁ'@%ﬁ'*“%20@?68%@%@”@8&%%‘5?%?8@?%&05? o4 beoécﬁr%ﬁ%(%dagaﬁe
therbaelit&mgt ém&vmambwdeﬂmnmtdlg shéthldlbb@&ﬂ@rtﬂscre&tmm&tf &Ba:m&a,ndant or

t t .
vet IR < Rp s, A RER R Y a1 A FrrDbaRs ST BegRnvention
for thefreatndn of hurhdnsx gﬁmél?lly e:‘\d)u]dh bmrdmetrmgﬂ’kﬁwm), 100Rhg/kg
82, .met hotr. asal,azi an or
bod WAAIBGY S F e oD BRG oy Pk A {BEr Gt afiount should
be inztad faingpof Méo 1@yrtglkgs¢udylwmghttpecdavy | Tiss, wkasl(nkg:@mlt mammal
ascoggm n a [

tne B3GR Rt AP RT LR R B SR P16 T pisiot§ amount may be
givenanaadinmgle dbsd hﬁr qayesémb nlumben(sucl;t?fsgmo uiae;ea?)lm,m\@cbr vieore)
t t t
of shPSIARE el Sa¥ S8 Wit ing Aa! B8y FERORURERbrR, AbStreciive
amoumt eha iselh nfayrbeusstertrinddnds dopropbrtien atﬂhe\eﬁeg)tlvefam'ﬂuﬁt of than
th f. Anoth d.
cor T RERE RS i PERLL N R S S0r o RS BRBsanpio be
apprapviete footredtorentisfethé othenhordiion3DEf#rred t@hsmeln. ect i n need
thereof Anot her enbodi nent of the present invention

tf‘nﬁ} f‘n %Hg?re%ent m%n? ﬁ%gﬂ)nétr%gpﬂﬂt)z n?] bltg% of TNF-

revention o
a a(I|IN$}OI‘ Id@m%mtmﬂilraerﬁdthbyn\@otlon/pm)yldeé aTidfhed foAmblithtmg TNF-a

acti@?ﬂ%@&%ﬂéﬁgﬁﬁéﬁﬁ Qgglsﬁr\]/&hléhnixﬁlgttloﬁﬁf 4I'lqg lcﬂgﬁgsl%%jewith a TNF-a

esent I nvent use
inhibitoe af therpresent jpventemt ilo an embodinaint,itbe $N6ra idhibdordeiesacts with

andTEQ %‘«?ﬁe géﬁv N9t her, enbodi ment of the present

inventi on udes a use of a conpound of the present
i nvention |n the manuf acture of a nedi canent for use
of Askdediheraig refeecrmetis miatly to one or more disorder, condition, or disease

mediated by TNF-a or amplified by TNF-a and such shall include diseases associated
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-a expression in cells
which normally do not express TNF-a; 2) TNF-a activity by cells which normally do not
possess active TNF-qa; 3) increased TNF-a expression leading to unwanted cell

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

The present invention further provides pharmaceutical compositions that include
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
sense of being compatible with the other ingredients of the formulation and not deleterious

to the recipient of the pharmaceutical composition.
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of TNF-a in a subject in need thereof. Another

enbodi nent of the present invention includes a use of
wa2eonpsehd of the present invention in the naPCF/HS1009/€31819

of a medi canent for use of inhibiting PDE4 in a

subj ect in need thereof. Another enbodi nent of the

present i nvention includes a use of a conpound of the
qsent invention in

P o eeortAN e utE PotPek At SR IRIHTSR tadte s Alsp A atided o
promssdt)lsmedﬁemrm at @dhérynaa:ehtlcelh‘g’rnmlﬂat'bNFFmaud\ngtaheﬂxmg a
compopahafIRorapiep Apt BreaeEt ke ER hEeheS sHEFRehir i oo
morefphammxéiuti@arngm:cépnablelsarners tlihents @atxoipientsor preventi on

of conditions or disorders nediated by PDE4. Anot her

o T AR e SOk AR B Ao o
predﬂmdnih@dsaemﬂnit (bfraccu@m”@rmjlerdmenuent dase. Gucbfa lmit:mapoumtdin as
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confEh BP0 S PATTBEE S e P By

dose®t hottdbse, astherdim ebtvesntited; opareagmbpriate Gactportbérepbotan
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metAods Well krednaditreeptiarocy . present i nvention i ncl udes a
met hod for the treatnent or prevention of conditions

or
dn%r@ﬁ%%g@é% rf&o %ttlgrqs R¥¥) gpgé%étgé %\J gHmHE‘?ra |or} ?‘K/eénr}/t i on.
appmmltateenoumrmjchxame tm,f an beal fngsding bum/aént slmimgnai[) ueleisl, aasal,
. J faor f rﬁ
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subpuitgsesits, intramuscular, intravenous or intradermal) route. Such formulations
may be prepared by any method known in the art of pharmacy, for example by bringing
into association the active ingredient with the carrier(s) or excipient(s). By way of example,
and not meant to limit the invention, with regard to certain conditions and disorders for
which the compounds of the present invention are believed useful, certain routes will be

preferable to others.

Pharmaceutical formulations adapted for oral administration may be presented
as discrete units such as capsules or tablets; powders or granules; solutions or
suspensions, each with aqueous or non-aqueous liquids; edible foams or whips; or oil-in-
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, water, and the like. Generally, powders are prepared by comminuting
the compound to a suitable fine size and mixing with an appropriate pharmaceutical
carrier such as an edible carbohydrate, as, for example, starch or mannitol. Flavorings,

preservatives, dispersing agents, and coloring agents can also be present.
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i nvention. Inflammatory di seases may include, as
non-limting exanples, viral, alcoholic, or
waeleagov4seRiced acute and ful minant hepatitis, hREEUB2909/031819
steatosis, both alcoholic and nonal coholic, viral and
non-viral hepatitis, hepatic cirrhosis, autoinmune
hepatitis chronic active hepatitis, WIson's disease,
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i sease
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betatagitaxge nesi syecderneasnmtoml dnd agsthstic gaiglsosh ag acacia,
it { t

oA Pt BT Gere T RERE RSV relve By R ol Wk,
andadhefitea, pure red cell anem a,idi opathic

t hr onbocyt openi a, syst erri c lupus erythematosus (SLE),

p°'L¥J%W85‘n‘i’£ bé%f& in ?rﬁlsg er%rmsv\ﬁ‘uglﬁgg rforgé&ﬂﬂrl%l @?B%ﬁ{ aeate
derrat Oy os PIE Y I one,
sodiuvesteamte, anﬂgmemmnnetekmtatsoﬂwn béreroate) sodi Juuanta'tet sadium

Ch|(ﬂd%cghd %%r”’ﬂ(gl Dks r{tgérggoqg hn%ﬂfotel Wlthbl]qt’ Ilrﬁ {%‘t.%r Set eltrﬂpg

rosis,” psoriati sor|a3|s ahd
cellblese gargao,rban@dmtgnmﬂhqwgﬂrm faaldalhekme skin di seases
atopic dermatitis, urticaria, neurodegenerative

gicil?ag)%% gre fE d?ét@éofg a%p?g%i/%repoélrﬁ & MBilder Wmtél%agrl%nulating

roni I"er'osi s, ‘cancer
or sjugget Adding hdnmcalnhwumweﬂegraemeyd piasamg(iMHo\ablets. A powder

mlxﬁ’ﬁ% @%grbt%ﬁrréégrggrp%ﬁyﬁn%ﬁ{éeop 8@8%&?%8%rﬂ@§§§§7ith a diluent
or beke andesdnibetebdvsl. Optienal mgredlqnts inchidribiriders swdiast i on

con TR CENIRO M ALY 308, DAY L PERR ln e
such las giaedhiet, eggorption accelerators such as a quaternary salt, 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
solutions of cellulosic or polymeric materials, and forcing through a screen. As an
alternative to granulating, the powder mixture can be run through the tablet machine and
the result is imperfectly formed slugs broken into granules. The granules can be
lubricated to prevent sticking to the tablet-forming dies by means of the addition of
stearic acid, a stearate salt, talc or mineral oil. The lubricated mixture is then
compressed into tablets. The compounds of the present invention can also be combined
with a free flowing inert carrier and compressed into tablets 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 material, and a polish
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and insulin dependent diabetes nellitus (Juvenile or
Type | di abetes). In another enbodi nent, such

W@ e@ansses or prevention relates to conditi onsPEEUBANE1819
by the inhibition of PDE 4. Such conditions include a
variety of conditions, especially inflanmatory and/or
aIIergic diseases in mamal s such as humans, for

coafiebRby Sy &3] Xmpuint TeGHER el K il P i Glelndy £°°°

distiatyoiph difidesnitranit tosagesirti caria, allergic rhinitis,

allergic conjunctivitis, vernal conjunctivitis,
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de%r%?fﬁ] é’é“sucﬂra\s%%wﬁony g%rgs{énvdeel‘;(?s l:éd Be ?Re% R iFa85Yesunit

di sease are co
forn aé lthearhaedivery q ey cmtaleaeeoredetermmemomunentthefconhveund

Syrl(%{ ecc‘a%rHe 6r@¥%ﬁ& '@Pexa@ﬁ}ﬁe IbS/ ({%W&%X c%?é@rﬁj |ﬁ| ls%r t%l? flavored

| Sease 1S roni €
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| oy d
vehrcm @u%?énéﬁéhea?mrmpﬁd&sg%%ﬁ@ ba/td %?erg'lﬁgﬁ’f?e (%mﬁ&ﬁd ina
nonmﬂmmhMtS@lubwrzbmdﬁm@sl\fwrsesush as ethoxglataddsestemyl alcohols

and&ﬁ@é’%’ gﬂ})}bg{eesorﬂ? s %th%l %%ré@e@vnétlvgg ﬂ VBl’ gai(ﬂtl\?e%r%%H %@S

Int esence o
peppsmniopdit aF hytueairs\/\@levMeas @wschﬂmr oemnpaegﬂcnaba\pwﬁdsrs and

theﬂ@é/}zg}gafsg%epé[@ggnt structure except for the
re

acenent 0 hydrogen atom by a deuterium or
tritllum or the replacenment of a carbon atom by a
13Cyiitable @agkadindhied theamaonacaudicalisplytion farmuketopemay be lak

appH\%S%BhtgrﬁegeHeﬂHQd ﬂ)fr ghl ] a Ql'U%Quéls%‘h a%gﬁé\é’tlb bed tgLé%E %bﬁ]talners

contal n one or centers
read)etom@tyrm&sfarelﬂheﬂkm@n as embbeiment the ecvré@nerdﬁerssalem@ss

conisa?r%‘?esu% akR&id ?ﬁﬁ%hpoUI\QeWF\é} et gléQSI%d e?é%Wa‘F% ik example

stereol somers as we as puri nant i mer S
of a sealed glass container. According to an embodlment of the present |nvent|on, 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 agqueous solutions than their free base counter parts, but when
the acid salts are added to 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 solution comprises a pharmaceutically acceptable base such as
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

37



10

15

20

25

enanti omerical |l y/di astereonerically enriched m xtures.
Al'so included within the scope of the invention are

w0 b@ojosuses/i dual i somers of the conpounds repr eBERUSH0Y31819
the fornmul ae of the present invention, as well as any
whol Iy or partially equilibrated m xtures thereof. The
present invention also includes the individual isoners
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the sterilizwhg fiient ers are inverted. The present invention
i ncludes salts of the conpounds herein described. The
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SO|\%T’]I (substituted al kenyl) am nes, cycl oal kyl ani nes,
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y ' i{ cycl oal kenyl ) am nes,
IOZ%%?%?%%FE%T g%y09ﬁ§ﬁ$ﬁ%é, substituted cycl oal kenyl
am nes, disubstituted cycl oal kenyl am ne,
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is a%!oﬁ@,%clﬁgé HRDarde d Ak hé%?%sparﬁ&fa QIARALYLx MG the range 20
| heteroaryl am nes, triheteroaryl am nes, _ _

to 5ﬁg.trr@qar@@§.c'l|'heooca\fﬁeh@sqdr@mﬁ@.(@i I@dpg Maangitn wggqh §nuff is taken, i.e.,

by rgg)ﬂd R LARANGOLGH 8T NR3 pdBsX 88 rllina 88Maih & 518 PESIMMRIFclose

up to the nose. Suitable formulations wherein the carrier is a liquid, for administration as

a nasal spray or as nasal drops, include aqueous 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.

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 materials include cocoa butter and
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| east two of the substituents on the am ne are

different and are selected fromthe group consisting
wW@Rooal¥esks substituted al kyl, al kenyl, substi tRCETUS2009/031819

al kenyl , cycl oal kyl, substituted cycl oal kyl,

cycl oal kenyl, substituted cycl oal kenyl, aryl,

heteroaryl, heterocyclic, and the |like. Al so included

th t
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am nes include, by way of exanple only,
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er conprise acl
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storg Lrﬁé( nra%fe’ drﬁﬁ%tq%) ﬁ'aﬁ eo‘?%&c@% reFar Sg%lﬁ’thggd{)‘?tﬁﬁtcﬁttﬁe sterile
||qU||deXl§/l19ﬂ' e‘soemnmie watemwﬂramtmna,smmgddateib poer tdelse.

hydr ochl ori de, hydroxynapht hoate, iodide, isethionate,

| ac%@%rg%oergﬁébhg%%% Eolu{ o Sgﬁygﬁg%hgﬁng > gﬁ‘ép?ared from sterile
pommrse@t@ulemaad éa,bleﬁapsyl at e, nitrate,

N- net hyl gl ucanmi ne, oxal ate, panpate (enbonate),

pal 1LY ﬁd?] to WE@%&@H@%%@QMQ&E%&’?tE’J?/%StIHQ rfwlations may

g act urona ftassi um salic ate sod Ium
Incl@,dee@ m@enm&mt@nél in shecart Raieg regarcr t@tt@e tyipg ph far@ulation in

que%ﬁ'cm rF‘i‘)tr %xa%ﬁ%ckcﬁh%iatlbﬁ§¥h@5tﬁe fdrrdrﬁtamrﬂﬁll'sggblon may inclyde

trimet égannonlun1 and valerate salts. used herein
flavering grosiagagedtect i ve anount” neans that amount of a
drug or pharmaceutical agent that will elicit the

bi of @giier eRfbodRSHH & thiePRBSH I esaribddti@nbelow in further
detail, the invention encompasses a combination therapy for treating or preventing a
disorder mediated by TNF-a in a subject. The combination therapy comprises
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.

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 antagonists, ii) Leukotriene biosynthesis inhibitors, iii) COX-2
selective inhibitors, iv) statins, v) NSAIDs, vi) M2/M3 antagonists, vii) corticosteroids, viii)

Hi (histamine) receptor antagonists, ix) beta 2 adrenoceptor agonists, x) interferons, xi)
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system animal, or human that is being sought, for
i nstance, by a researcher or clinician. The phrase
WO edvensdsesit i cal |y effecti ve amount” neans any BEDUSL009/031819
whi ch, as conpared to a correspondi ng subj ect who has
not received such anount, results in inproved
treat nent, healing, prevention, or anelioration of a
di sord crease.

di sid fect,, . .
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likeconpound of fornulae of the present, as well as salts

thereof, may be adrri ni stered as the raw chemni cal.

Addl‘lhe(%) olude {)ﬂ tln\I/erFﬁE) a?/}tl n@/usbe% iR G r%ﬁ‘%ﬁ(gn with

rraceu het apeut| ca
othearfcbemntmealambmftanuﬁataryammpmundswipretshwe pestenguch as sterouds

cyclo&\éﬁgﬁése |Pﬁf8|t$rsdﬁc91e§groﬁ‘]o%? nt?ln[ﬁgme (%r?fde %Cﬁ'ﬁﬁsa antISOdIFS or

Speci es, age and weli he F eci pi eén
othdrlTé&\Fpbieding ercﬂcnsi,l duclas lfcaf@xaunphagawtyda sdlicgiitt acidh dbufaxsmac

dicltgng{aecr b&té’ssu{ ur]f%a%r Slc%ff qa@%fggip%?'légtt%i{)o? C t?@rget'é% rt&rWeﬁne

dP ATSt T atl on are a e consi éred
ibupréfent rlmmr@meunam'a*drysoeiilﬁmdiabMeraammrfmerbmfematnefqnashmamdi

h ' , ' a0,
B8R RS TP IR AR S SRR Precne
par@e&mﬂfﬁ)lrcmoent temxibanni DIh@SUWC;bafGNEMtaan,HCHImJ, e
oo B P Pk Bl Sl Bk
fluticessoat | ponmbaserdd, eiekzhmethasmwnhydrbmjtisbnﬁemiethytdmrﬁsautrge of
pre%n(ijéuq??n]ehg Fg?%qggm é c%%rc B‘yrofg X8, |mII| a% Ieﬁ rf(cgnlde

e ac ATDUnT per J'4s0a
etarsecdpt, ORI 821 mefhﬁtbexq;ye s'Dﬁas;aIaazmm.l lahtllwaphdwteglrrmmqglmbalms

ant|W%cﬁe?O®$n8 BQLgﬂg oa?zraH{D é‘pe\r@ rBorEIi gg%rcﬁ‘?an\ég%bstan%%s,
ascomgptin trhaamymraladdhmlmau dserorrmnah@liﬁhormthdkranebtﬁcbeﬂ onfasion
proBR kRl s Py B s A5 LA REC B3 o REPRAT L0 0
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the 8&%8&%%% 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
administered together or separately and, when administered separately, administration
may occur simultaneously or sequentially, 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
formulae of the present invention including salts thereof with other treatment agents
may be in combination by administration concomitantly in: (1) a unitary pharmaceutical
composition including both compounds; or (2) separate pharmaceutical compositions
each 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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appropriate for treatnent of the other conditions
referred to herein. The conpounds of the present
WO pooeq94sesr denonstrate utility as inhibitors oPCINE2004031819
activity. In an enbodi nent, the invention provides a
method for inhibiting TNF-a activity conprising
contacting a cell in which inhi bition of TNF-a is
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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.
The selection of processes as well as the reaction conditions and order 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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Phar maceutical fornulations may be presented in unit

dose forns containing a predeterm ned anount of active
WO pageeglisesit per unit dose. Such a unit may conP@i/O$208%031819

a non-limting exanple, 0.5ng to 1g of a conpound of

the present invention, depending on the condition

being treated, the route of adm nistration, and the

di f th
onififFemis SR oo Tt e Gint B Bune widn B sSRpyge i
desiles @s Grs_|r$g]@egan$t&1m@f$ Sl{lrﬁf mamfbahxbﬂa&necéby ttmdeos@EClan g_ynth?&s by
t I aC on er eo acC ve, .l n edl ent. ,.
resciih P i or e APy bR Ds i@l b Butd PG etaonic
methoys a:sfarb Ikaomtnhb@iartvﬂb‘soldﬂm\m thefinahgropinarameioterraediate, or a

at i ons dapt ed . f or

starf ARG ey B otk b S e o SRR 4l e

by an oral (including buccal or subli ngual) rectal,

naslle, premmit imbnt(dnraistmphomigeds)aa:ruﬂhod utbiei sygthabis of compounds
useFur % Fn%,a}es |X araﬁt;; Qﬁ{oﬂp 5% oﬁthgf)re%g\nﬂgventlon along

CUL Aneous, s cu HiraveRous

withimemadisafarﬂm)r premtretlonSuch for rrul ati ons nmay be prepar ed

by any nethod known in the art of pharmacy, for

ox . , ti . .

oy BeambuRis A RlbrefaRaBesarig b B HGuAT beliErapprogedures.
In thefse exantiph®, vaeanis nety beesnployes! Which aretthem‘aeimkriom towaasle of

. . . t . r
o A B SRR A RAIETS oo
thosgssiflied in therartaithe fpuumt@@d\dersllgn@@nmfeyfaeatde) bebgtitueot growps in the

- L. tar [ I

S AREEMLLE Ry UL BRR BEGRATE O BB, ot e ey
inveagorapsul es or tabl ets; powders or granul es; solutions

or suspensions, each vvith agueous or non-aqueous

liquids; edible foams or whips; or oil-inwater liquid

emul sions or water-in-oil liquid emul sions. For
Description of General @vathetitMetheodsat i on in the formof a
Gere?d) ll%%ceg[lr ( &@H%@ratléd 6% 261 N_;%g;;ﬂ%dﬂﬂ;%%g% a&@?thgleester
analpgdest abl e i nert carrf er such as

To a substituted aniline (5 mmol) in chlorobenzene (15 mL) is added diethyl
ethoxymethylene-malonate (5 mmol) and stirred at 140 °C for 12-16 h. The reaction
mass is concentrated to dryness on a rotary evaporator, POCl; (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 slowly added and the resulting reaction product is extracted into ethyl acetate
(2X50 mL). The combined ethyl acetate extracts are washed with brine, dried over
sodium sulfate, concentrated and purified on column to give the desired quinoline

derivative.

The following 4-chloro-quinoline-3-carboxylic acid ethyl ester analogues were
prepared using the above procedure:
4,6-Dichloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester;

4,7-Dichloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester;
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et hanol, glycerol, water, and the |ike. Generally,
powders are prepared by comm nuting the conpound to a

W@ eiovapdses f i ne size and m xing with an appr oprP@Er/ES2009/031819
phar maceutical carrier such as an edi bl e carbohydrat e,
as, for exanple, starch or mannitol. Flavorings,
preservatives, dispersing agents, and coloring agents

4- Cﬁl I]‘Iuorp%e-mg %?(255@8&% %.g? g)ﬂ)%?h%)?tcl?rezhﬁﬁag eparing a

4- Cblocra&sMyaqlum@mmﬁ targetyit anid@rthyﬂ;estEr ot her appropriate
4C§Ihe|% rmtleri.all. g i dsnt§ an ﬁ rltcants such as
e8I SRR Y 0L >t PRV GRY ggly f'Stearate, cal cium
4-Chlosa8-tdopropyl-quendlind- aecdry@tyhg/benetrg'l y<tol, asén be added to
ure eforethe n, | sintegrating
+-chBr b Pl S e SRR S By o) O 0O
car bonat e or SOdI um car bonate can al so be added to

of the ms|c msnt whe E
alkvla |no- %l -umo ine-3-carboxylic

acmﬁbﬂmmrmnalsumésabl e bi nders, I ubri cants,

0 K04 940K 99 AP SO U A S B0

mmbli) indarhydiqus ITlh-tﬂ-'e(5QmaI)0§1adcm1I c@sium caTad)mﬂtaKZOs(m gmmoi) auicdn amine

(1.2 %qgé(ﬁrﬁgp e&%‘éﬂglolgﬁﬁl% 5e5|s ﬁor n V\$ 0 r& e)é%qq,] |rr ?I70 °C for
4 h.\der uomallegomaﬁtee resa:tlmwmmyﬁecsebburbd)sﬂao wptealr ymdmL)eanei

Lubri cants, usef ul
extedid By o) 84BN IEH ik ine IOl R G B, washes
wuthdtrmatselutlem(Qxﬁﬁwnslt)earr&teet,rata@gﬂmuum grt/eat'reatrede smductmThe

benz chl ol i de
conpiiypteBsiofe By BFdRhEm RS v iBielaor iy IBfhgieRanes-ctny
ace’satteato@dfﬁordrmiahymo qe@hblineedearbagdic acidethyd asteederkatitehan

gum and the like. Tablets are fornul ated, for

exanpl e, by preparing a powder m xture, granulating or
Ger&alra]@mMuree@d?rBaamtlbmbﬁswamutede -pyrisiidul B4Hciinolingrd. 4-diones

Wi tTho as@uﬂlonem‘ta @amb@&mn&ﬂmel-éscarbd)@hb atbd)emyl i dﬂnla;htlve (0.50
mmop%r’%jm‘le_ Tcﬁy(ljrgﬁé B% is ar(]ge S0 |um hygrlde (4 eq., 2.0 mmol) and stirred
at room temperature for 30 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. After completion of the reaction, the mixture is poured into
water (20 mL) and extracted with ethyl acetate (2x25 mL). The organic extracts are
combined, washed with water (2x25 mL), brine (2x25 mL), dried over Na,SO, 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-c]quinoline-2,4-dione or thio-ketone derivative.

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 ag NaOH solution (0.15 mL, 1.5 mmol)

is added. After stirring for 1h at 60 °C, the reaction mass is concentrated to dryness,
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car boxynet hyl cel | ul ose, aliginates, gelatins, or

pol yvi nyl pyrrolidone, solution retardants such as
W@20090945e8 resorption accel erators such as a QREE/ER2V89/§31819

salt, and/or absorption agents such as bentonite,

kaol i n, or dical cium phosphate. The powder m xture can

be wet-granulated with a binder such as syrup starch

acifiaR i A% P P TP Ene S B eatha Ay Shesn Lo Ml Rhuf 1 ©dtoe

10‘Vame&iahermaﬁohmomethgmaamd addiung, sulfahe rlibwdelntlcm s tstirred atroom

et nmachi ne _an t is
tomperabP it Gt b teCanPE i nni il ose ERethdngl
ducrgrramutrese C@he bembinbd fitrateachré oconueatretet tsﬂry@bssn@ dive adie
tabl et-form ng dies by neans of the addition of
stearic acid, a stearate salt, talc or mneral oil.

GenEnal prade uea cRteparatiarn &f dnsidédien conpressed into

b h d
L PR VRS oo dS PAERRIC hE AitloPe (€8 Pupgp and
diiscopylethgedinenR® rhmbl) @tes dids aleat ih yD N (‘rmﬂu)tangdﬂEBT@J t(hé aungdt) is

aadh iy POk oAl o T MEPRB R arelp R Bou RS anc

stirreth&rl3@anina 'ﬁmbctg)ncﬁlxmugBrdlloredmihmen anohthb @rodalct isand

a li.sh i n a OVId stuffs can
o8l IS ART ARt & XU e BobR¥Y RS 294 bk o
washad witt bsiagasied\dker sodiypp Bwltnte ahe cordestrgted tmyive the amide.

fornmul ations for oral adm nistration can be

m cr oencapsul ated. The fornul ati on can al so be

Germm@au@dutecf Hreparatiprosf ssibstitated 1Ay rined @b dec]@sndlioe-2, 4 diones

" 001 e 0 8 P TR RPN i I Y B0 o

sturredalfort&Ooms at 8¢ r’OpMetmdhletdfmmam Clahmbel)ps epatyeatided and

confR BTl 10 G iat horts Reld et R touy et Elegfaure.
quepctmd&m@dss Naid \Aemawmd;redlllb@'d ditls sateviang ekﬂnziﬁ:teIDant[Delhyl dcatate (2
us  sal ut i on ile eli

fl
X203} ool iy AeE R Sa el Hrt B WieEp il BfipE o Sodium
sulfafteha:cﬂicentrﬁeld; peahsum‘rml cmaensmxﬂa ded coluinatte divgetesired J«sqbsblyated 1H-

pyri%iidsd?fa ﬁqugn |r|?eeZCo Oé'!nd in a

General procedure G: Removal of tert-butyl carbamate
To a stirred solution of carbamate (1 mmol) in DCM-MeOH (4:1, 1 mL) is added 4

N HCI in dioxane (5 mL). The reaction is stirred at room temperature for 30 min.

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

the product.

General procedure H: Preparation of amides, sulfonamides, sulfamides, ureas and

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 chloride 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
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nont oxi ¢ vehicle. Solubilizers and emul sifiers such as
et hoxyl ated i sostearyl al cohols and pol yoxy et hyl ene
W@ 00009458 et her s, preservatives; flavor additiREBUS20091031819
as peppermnt oil, or natural sweeteners, saccharin,
or other artificial sweeteners; and the |ike can al so
be added. Suitabl e packaging for the phar maceut i cal

anefohadi@ Miariaes sl et @oPEE REETARRR G s

concmtammmdﬁr rédeaely ptesswee Thy crutggsodunt ist fueified kg S|I|d:engeil1ilash
| {%] i?he container is a seal ed glass container,
Couéndh gya Q{Fl Y- or an anpoul e. A hernetically seal ed
glass vial is one exanple of a seal ed glass container.
Ac ord% to eppodhneng of %hep%{esent I nventi on,
e Sear et ¥Ss container, a
st €l éreesterrm emhalb)ls@aot;jeu 4N H)@I io drqxanes(ng_)aandommulﬁ rof) and

s B8 S g PN 22068l ACERL R,

toluhéipirdd finfes. AThdlotaihe s c@deeumtee@rr@mu Ba=ll efich el Hpas ghe the
j nyention nay be nore soluble in aqueous sol utions
desFﬂ% fheir free base counter parts, but when the acid
salts are added to aqueous solutions the pH of the
esolutlo pa_ b? Log # _otPe ?uttable for

mul ati ons having a

pH TRb&ioRn *dfé sﬁlﬂﬂay(o h)emrﬁ@mnl dieorpfie®ant @DCM) (5 mL) is added
dmnistration wt di | uent sol ution OfﬂPﬂH reater

perﬁ%&ﬁ a‘?‘débﬁzh'-’tqﬁ%.ﬁ‘r@q{ez BRAL# G r?ea%%urﬁ%&“% Mo n
warmémualté#&fne%m@rﬁhkéw@eognrﬁﬁggﬁe@o mi) UPRR c8rpREbA®Nihe

the diluent solution conprises a pharnaceutlcall¥
rea%ﬁ@eeﬁbﬁ%?‘téredéﬁu@lqd'iht%@t%@@‘i’ afveRHgsesiugePisgigonaie (1iHb}

sollﬁlbﬁ é@ﬂ@ﬂeﬂ%’th@l‘ﬁl\‘?ﬂ@@ﬂ AN). IAEORjaR i@ cts Brd88MBIREY B washed

nore addi t1 onal conponents such as

W"‘“&)"”@dﬂ’ﬁﬁﬁ W‘kaf”}?gcoé‘ﬁ%'f‘ff%ed P'@)‘?ﬁré?qlﬁpeﬂtﬂ’f‘?ﬁt”r?em‘e Epidveds then

purifiéPRith sikcNgelRARMFoFBFhPISSEDERM:EIRT td Ve tHedeBRE®s@one.
the kindpreviously specified, nay be added to the
solution prior to passing the solution through the

Gerfer&orddeduRK:f cléigbtiolPhar maceut i cal fornul ati ons

adapted for topical _admnistration may be
To the amino-ester (1 mmol) in DMSO (5 mL) was added iSocyanate (2 mmol) and the

contents 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
water and extracted into ethyl acetate (2 X20 mL). Combined ethyl acetate extracts
were washed with brine, dried over sodium sulfate, concentrated and purified on silicagel

column to give desired substituted 1H-pyrimido[5,4-cJquinoline-2,4-dione.

EXAMPLES
Example 1: 1-cyclopentyl-3-ethyl-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione
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formul ated as oi ntnents, creans, suspensions, |otions,
powders, solutions, pastes, gels, sprays, aerosols, or
W@r008/094528 treatnents of the eye or other extePCEIUS2009/031819
ti ssues, for exanple nouth and skin, the fornul ations
may be applied as a topical ointnment or cream Wen
formulated in an ointnent, the active ingredient may
be enpl oyed with either a paraffinic or a
tsﬁ&iscible oi ntnent base. Alternatively, the active
et may be fornulated in a creamw th an
I njwat er cream base or a water-in-oil base.
ceatical fornul ati ons adapted for topica
istrations to the eye include eye drops wherein
heacti ve i ngredient is dissolved or suspended in a
%witable carrier, especi ally an agueous sol vent.

Phar naceu fornulatlons adapt e or topjcal
i ST St TR ATl R P RS SIS 55 8. 10.0 mm)
Wasﬂa@ﬁéd Wmcyd&j&nwlhé@% 1 .?étﬁfﬂz&pmhioi)(f@lowmg a method similar

N

fornul ati 3 ted fo nas .ad 'niatrat|on %@
to gERRIaLRIPFS Fe %rél e qpﬁeﬁy RiPQy- %”vﬁﬁ'@? h%%\/*?%“c
5 acuoaetpﬁre%teta k29 3. Z‘Ehé @ustaméa@fﬁhre) edtet (loes rhﬁibg@va%chub}écﬁa@ﬁo reactlon

ons. The is admnistered in th nner
Wit Feteiaate (0 Pl Acep R (o spnBiet prgoaiia Cuen 1-"
cyclbbérqwghempla ﬁ@&aixymﬁ@amdd[s am]@ummba mebn@f(ss fg). LCMS:

wder
WZ@&PHMF%& i MM\%H&P%I\@M F%Q%\rsrf? & s §Ha Wfa(ﬂ dH)f7o95 (& 1H),
7.2@@M A A IBl OR), a1 AsNAIRY 19RHH O 423N 2BIRI2.6H @GR%H), 1.62 (m,
i ncl ude aqueous or oil solutions of the active
10 2H)janRgrleth ént™) PPAAr naceut i cal fornul ations adapted for
adm ni stration by inhalation include fine particle
dusts or n1sts whi ch na% be %enerated b means of
mple 2 l-Cyclopantyd3-efayl{-mgihaxy-2a-thipx i RVEIR
dqdugmﬂugﬁgs or insufflators. Further, the conp05|t|ons
of the present invention may also be in the form of
suppositories for rectal adm nistration of the
npaunds of the invention. These

NN

15 ~
1-Cyclopentyl-3-ethyl-7-methoxy-2-thioxo-2,3-dihydro-1H-pyrimido[5,4-c]quinolin-
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+1]". "H NMR (400 MHz, CDCls): 8 9.50(s, 1H), 7.74 (d, 1H), 7.53(t, 1H),
7.21(d, 1H), 5.03 (p, 1H), 4.09 (s, 3H), 4.07 (q, 2H), 2.42 (m, 2H), 2.08 (m, 4H), 1.64 (m,
2H) and 1.34 (t, 3H).

Example 3: 1.3-Dicyclopentyl-7-methoxy-1H-pyrimido[5.4-c]quinoline-2.4-dione
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conpositions can be prepared by m xing the drug with a

suitable non-irritating excipient which is solid at
W@e@oasys t enperatures but liquid at the rectaPCT/US2009/031819

tenperature and will thus nelt in the rectumto

rel ease the drug. Such materials include cocoa butter

andpol yet hyl ene glycols, for exanple. Pharmaceuti cal

formul ati ons adapted for rectal admnistration may be
it:@s suppositories or as enensas.

Pha & cal formul ati ons adapted for vagi na

admj nigtration may be presented as pessaries, tanpons,
, ©@els, pastes, foans, or spray fornul ations.
ceutical formnulations adapted for parentera
admi ni stration include agqueous and non-aqueous sterile
9\nj ection solutions which may contain anti-oxidants,

buf f , bacterjostats, and solutes that render e
£ or i GRS SR LB HASH SRR ] HioB blamo) was
prep6d ﬂbm_ﬂt-(;:yowﬂ)@m ngﬁww&rﬂmomd rir&tﬂih@@;k?artsd@ﬁé hé&d ethylj ester
uspensi ons ich may include s ndi ng agents an
(0. D BROAT Dy AaherbA sOasaf Ol SR oag, S Peese
5 LCN$: Hiri380qois ] OH RMR o0 a6, COITI i 1865 (s, f1en, 282N, 7.62 (,
seal ed anpules and vials, and may be stored in a
TH)¢ 7.8 £&-16i 8% (My Uph %848 He dnth éi B Bequim: ithlg o9t (M. 2H).
2.14 he 24di bBapen, g, £5&A 6 @nl 41UbAd ¢3BI(IELH) hoHh.
exanpl e water for injections, immediately prior to
use. Extenporaneous injection solutions and
ExafipRPSNS 30D ii@M 0B p RN NAL LRI T7L R BINS KRR HL S riRRIMIB A S]quinoline-
ranul es, and tablets. In addition to the 1 ngredients
10 Zﬁé&ﬁ@icularly nenti oned above, the fornul ati ons nay
' ude ot her agents conventional in the art having
d tp the type of fornulation in question. For
N BB @rul ations suitable for oral admnistration
[ flavoring or coloring agents. In a further
this aspect and described hereinbelow in
retail, the invention enconpasses a
indtion therapy for treating or preventing a
di sBxder nediated by TNF-a in a subject. The

conbi nati on therapy conprises
4-Chloro-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-

phenyl)-3-ethyl-7-methoxy-1H-pyrimido[5,4-c]lquinoline-2,4-dione (23 mg). LCMS: m/z

408 [M+1]". "H NMR (400 MHz, CDCls): & 9.64 (s, 1H), 7.11 (m, 2H), 7.00 (s, 1H), 6.91

(m, 2H), 6.60 (s, 1H), 4.20 (q, 2H), 4.09 (s, 3H), 3.99 (s, 3H), 3.86 (s, 3H), and 1.37 (t,
20  3H) ppm.

Example 5: 1-Cyclopentyl-3-isopropyl-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione
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adm nistering to the subject a therapeutically or
prophyl actically effective anount of a conpound of the
W@e@gems28 nventi on and one or nore other ther apyr/us2009/031819
i ncl udi ng chenot herapy, radiation therapy, gene
t herapy, and i mmunot herapy. In an enbodi nent of the
present invention, the conpound of the present
|nvent|on may be admi ni stered i n conbi nation with
he t herapeutic compounds. In particular, a conpound
N %~ T Rventi on can be advantageously used in
ingtion with i) Leukotriene receptor antagonists,
eukotri ene biosynthesis inhibitors, iii) COX-2
tive inhibitors, iv) statins, v) NSAIDs, vi)
4 ant agoni st s, VII) cortlcoster0|ds viii) H
%hlstan1ne) receptor antagonlsts I X) beta 2

adre ocept or agoni s rfero
e SR TS hant oD -Slaboling o 4one (19
mg) WdY frepares froR0d-¥yars ey ldrinbI3ihethsxy-h@anbivied-egboame atibi ethy|

estap . Th migl) S GoRoPA e et uspo i ok Eda eregadiie ¢
LCM’S'rﬁ/& 3‘5qu+¢}3 wﬂmgbi\,ﬂwommeﬁ 9. Fﬁﬁﬂ'm' n7s @1 1H)e7 57 (t,

1H)b792ﬁ§éd "|)n5 Ebﬁ%ﬂh'ét‘} %3?1(% i’ beiAdr ?&Bn?eré%t(mo?ié) 23 (m 2H),

gggxm|¢Hy@mﬁnngk@@yﬂ%bninnunosuppre55|ve agents, such as
steroids, cyclooxygenase inhibitors

non- steroi dal -anti-inflammtory drugs, TNF-a

Exafibld £00C¢8ontM78E thdRFS RS- NE-pRFiRl R 31 8-c| RN 4L Qlbne
exanpl e acetyl salicylic acid, bufexamac, diclofenac

<:EXonjtlun] sul i ndac, diclofenac sodium ketorolac
ﬁnﬁL,/tolnetlne I bupr of en, naproxen, naproxen
sod um| tiaprofen acid, flurbiprofen, nefenamc acid,
dpC acid, neclofenanate, i ndonet haci n,
gLunetacine, ket opr of en, nabunetone, paracetanol,
pi r'oxi cam tenoxi cam ninmesulide, fenylbutazon,
Qw amadol , becl onet hasone di propi onate, betanethasone,
becl anet hasone, budesoni de, fluticasone, nonetasone,
dexla@etbrendid ;e dxied-eranys breyrimistoff4-slapthelingR drdione (14 mg)
Was?pgr?;gégg(?( ] &nfc q?&p%ﬁ%&ﬁ@ﬂ? gfrfn%thg{g:%gr?&ﬂg% ceﬁ%fyﬂ@éblg ethyl ester
(0.10 mmol) and propyl isocyanate (0.4 mmol) following general procedure C. LCMS:

m/z 354 [M+1]". "H NMR (400 MHz, CDCls): § 9.49 (s, 1H), 7.82 (d, 1H), 7.59 (t, 1H),
7.24 (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, 3H) ppm.

Example 7: 3-Butyl-1-cyclopentyl-7-methoxy-1H-pyrimido[5,4-clquinoline-2,4-dione

O\NJOI\N/\/\
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et anercept, CPH 82, nethotrexate, sulfasal azine,
anti | ynphocyt e i nmunogl obul i ns, antithynocyte
WO pasnmgeobul | ns, azat hi oprine, cycl ospori ne, PCT/US2009/031819
tacrol i mus substances, asconycin, rapanycin,
adal i mumab, nurononab-CD3 or ot her antibodi es or
fusion proteins that nodulate T-cell function such as

O AT, oG B T e B B ool SR & digne §8mo)

wasqoearad froon-gy didpentyntinoqanett oxof- thkﬁilnpms—ﬂb(bxyllc acid ethyl ester

(0.1@%@@%8@ Rklltg |§$c&%ﬁ%1338%\§rgﬁléFoglg\g@gagegﬁr@? 8rocF$1ure C. LCMS: m/z
368GNIFD] N'at NIR (W00 IMHM, IODCIHNEe apgsittiby, me(rl SIH)i Nt pding 7.23 (d,

1H)h B AR 3 S ATe 2y s E o e 4G By (pedH.

1.40@00RA), DL e @ BH)qQgat.her or separately and, when
adm ni stered separately, adm nistration nmay occur
si mul taneously or sequentially, in any order. The
Exa@ PRIt 5 Cotlopdityl-SoURMUN gigneiy|-AgRéthSxyarvd-plfaidor, ftlqumoline-
timngs of admnistration will be selected in order to
24-dioABeve the desired therapeutic effect. The
mrry stration in conbination of a conpound of the
rrryl\ae of ;the present invention including salts
heeof\I WI hyot her treatnent agents may be in
y admi nistration concomtantly in: ( 1)
tary pharnaceutlcal conposi tion including both
gomounds; or (2) separate pharnaceutical conpositions
gach including one of the conmpounds. Alternatively,
the conbination nay be adninistered separately in a
Se%”@%lb@ntmqﬂ%rn ﬁ?ﬁfeﬁi 7Qﬁléh$>fyeﬁll-59ﬂhd6$etﬂﬁ]qumollne 2,4-

i sadm ni stered f t he ot her second or Vvic

dlor\ﬂe(?éwg)%rpr%@cﬁ%ﬁpmél CystnpeRtYHRe-Borethey- %én%In@@ecarbpxyllc
acid AR eQfer '((?ﬁ"@hﬁ"ndlﬁaﬂd (@ﬁ’uryﬁﬁ\%trﬁ@@’@%ﬂgﬁe (@f4 %H%I)%I%W?dbt general

I nvention may be used in treatnment of a varie

proggdyes @ei—@N@?d"/ééﬂa{MTHﬁs1He{‘ﬂMR (420 MigghCDEhs %%@ﬁéé 7.78
d, ﬂfi) Z'?ﬁ (P4, ef.‘éz {)o”‘fﬁ?t# ﬁ‘ggi@%‘ig%ﬁ’g@e% gext) ‘nfl‘)a%'oqrtp 1H),

var her herapeuti c agents
4. 3?u§e2|db 412 (18h%H); 2dt(meat).ct 1o i)l and 16fmt Pidsepm.

di sorders or conditions.

Example 9: 3-tert-Butyl-1-cyclopentyl-7-methoxy-1H-pyrimido[5,4-clquinoline-2,4-dione

AL X

3-tert-Butyl-1-cyclopentyl-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione (18
mg) was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-carboxylic acid ethyl
ester (0.10 mmol) and tert-butyl isocyanate (0.4 mmol) following general procedure C.
LCMS: m/z 368 [M+1]".
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The conpounds of this invention nmay be made by a

variety of nethods, including well-known standard
waywwhesee nmet hods. An illustrative general syP@hEs$1009/031819

method is set out in the follow ng reaction Schenme (in

whi ch variabl es are as defined before or are defined)

using readily available starting naterials, and

momﬁose of ordlnary skill in thIS art, but are not

mentioned in greater detail. Speci f| c conpounds of the
venti o e prepared in the working Exanples. In all
& | es descri bed bel ow, protecting groups for

sen |t|ve or reactive groups are enpl oyed where

ary in accordance wth general principles of

t etic chem stry. Protecting groups may be
nanlpulated according to standard nmet hods of organic
%Synt hesi s. These groups may be renpved at a conveni ent
stage of the coggound synthesi s using nethods that are

r eadPYS§OREIHAY RENPYY- %ﬂB@@e@r@ Y'r%p}’rﬁm@ﬂ@ “4flpuingie-2,4-dione

(19 RY) Ak ipRshaPdd PHAACGBRDeRGIaWRhd-8-Aseth b} - dlﬂﬂfﬁhé-@tbarboxyllc acid
conditjons and order of their execution shall

ethyd gatsT & Hhimaiandtdh ésoﬁV%Eé?tB'PPB‘?f‘eo(P LOMeHIAping gQr}?éa'

prod¥d@fLO!l LCME M/ 804 (Mbgse skilled in the art will
recognize if a stereocenter exists. As noted

her ei nabove, the present invention includes al
ExaRpksi DI3e(1SCRIRRh SRR Sh YD i e xd s d MO8 L p YR Rig Bi5U-
conpaunds but  the 1.ndividual enantioners as well. Wen
IBrAsRIQDI0RIG t 'a single enantionmer, such may
be oly ai nedpby stereospecific synthesis, by resol ution
‘\ ﬂE finall product or any conveni ent internedi ate,
by ohi ral ¢hromat ographi ¢ net hods as are known in
Resol uti on of the final product, an
terned?ate or a starting material may be affected
gny suitable nethod known in the art. The present
dnvention also provides a nethod for the synthesis of
dbnpounds useful as internmediates in the preparation

éﬁ@ww& -rh&tRoR L3 i xoI Y SRYER2 AbPREiddts 42 clquinolin-3-

t'heir preparat
yh)- proplonlc acid ethyl ester (24 mg) was prepared from 4-cyclopentylamino-8-methoxy-

guinoline-3-carboxylic acid ethyl ester (0.10 mmol) and 3-isocyanato-propionic acid ethyl

ester (0.4 mmol) following general procedure C. LCMS: m/z 412 [M+1]".

Example 12: 1-Cyclopentyl-3-(2.4-dimethoxy-phenyl)-7-methoxy-1H-pyrimido[5.4-

clauinoline-2,4-dione
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The conpounds can be prepared according to the
follow ng General procedures. In these reactions,

wWQo 2000528 may be enpl oyed which are thensel vesP&Ros2909/31819
those of ordinary skill in this art, but are not
mentioned in greater detail. As will be apparent to
those skilled in the art, the format and desi gnati on

o Bl O S AR BhOAAE R HIE- L gemotne.

2,4~ H:mnma:lzﬁamgmvat besppreeisieomh 4+oyvlepéntwam|rﬁ%mﬂrmxy@nmfme 3-

eraI nt het i e ro
cartgaficid PUN rera0 MPUPY St P e B ERBAY iheynate (g4 mmoD
follomtiry Y eres4l rocdateogu eSMBo naz d4bp+tjut ed aniline (5
mol ) in chl orobenzene (15 m.) is added di et hyl
et hoxynet hyl ene-nmal onate (5 nmol) and stirred at 140
Exa@®ld t3: 11Qyddpentyl-Theectheact H-pyrimiaed.4-s]qabiolienp Aati@d t o
dryness on a rotary evaporator, POCI3 (15 m.) is
dedi and the reaction mass is stirred at 120 OC for
ofym crowaved at 150 OC for 30 min. After
nmost of POCMon rotary evaporator, a slurry of
@di um bi carbonate solution is slowy added and
esulting reaction product is extracted into ethyl
acetate (2X50 mM ). The conbi ned ethyl acetate
®xtracts are washed with brine, dried over sodium
sulfate concentrated and E%i ified on colum to

ive
o -Gudonandy-{unets PR LH YR TARLS. 4relauingling-S1rdone§ '%9) was
preﬂm@@fr@m% ta;wmtﬁylnttgrc%p@apbmwtm aw-gyrmtuaa[b 4e<qt|tﬁﬁonne 2.4-

anal Bgues wer e prepared u5|n% &roce ure:
diong (38 % At B8 WP HesRietioh ) Pﬁ@aeett%% D15k imPryt (1 mL).
LCNS:kz Rt[ee-17.

4,7-Di chIoro 8- nmet hoxy- qui nol i ne- 3-carboxylic acid

et hyl ester;

Exaftfd!! 210t BprbbylO- P BroRR BN - HLgYAllidis5, 3= liRMNy2l £dione
acid ethyl ester;

eé:h r o- 8- et hyl - qui nol i ne- 3-carboxylic acid ethyl
,erlg/\/

X o}

Z
N

1-Isopropyl-7-methoxy-3-propyl-1H-pyrimido[5,4-c]quinoline-2,4-dione (23 mg)
was prepared from 4-isopropylamino-8-methoxy-quinoline-3-carboxylic acid ethyl ester

(60 mg, 0.20 mmol) and n-propyl isocyanate (1.0 mmol) following general procedure C.
LCMS: m/z 328 [M+1]".

Example 15: 1,3-Diisopropyl-7-methoxy-1H-pyrimido[5.4-c]quinoline-2,4-dione

A
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4- Chl or o- 8- propyl - qui nol i ne-3-car boxylic acid ethyl

ester; 4-Chloro-8-isopropyl-quinoline-3-carboxylic
wa@eoodosasks/| ester; and PCT/US2009/031819

4-Chl oro-8-trifl uoromet hoxy-qui noline-3-carboxylic

acid ethyl ester. General procedure B: Preparation of

4- al kyl am no- or 4- aryI am no- qui noI i ne- 3-carboxylic

aci d t.h ues To | ut f

o chi DI Rreit R grhe(B05- DA RSB Elfoliio P eihesp mo) was
pre@ned rgmet-isderoPylamivo)8-metraiirydinolirss- 3'-IdErb(05$Zl|crdcm) ethy ester (59.6

d cesium carbonate 0 mol.). and an am ne 1 .
mo o R PO BBl rb AR I B BorBiP et
LCM&fh@3281ml+$Firred at 70 OC for 4 h. After conpletion

5 of the reaction, the mxture is poured into water (100
m.) and extracted with ethyl acetate (2x50 nl.) and

Exahipde 06:@affihgl- 2 rictrasy-d -grogyl-dehiiringdol5 Meadineablinet2dd-biohae

solution (2x50 m ), concentrated in vacuo to give the
cyudeo product. The concentrated residue is then

puri fAedw th silica gel chromatography using

hexne -ethyl acetate to afford

s Ao gui nol i ne- 3-carboxylic acid ethyl ester

gri yjative. General procedure C: Preparation of

ubstitutedl H pyrimdorb5,4-clquinoline-2,4-diones and

Gubstituted 1H pyrimdorb5, 4-cl quinoline-thione-ketone

derivatives To a solution of a

4- amnbrcq&unruuhomyewawouaé-bwaytidxgzl|oaén|cdemylredterqz5(emg, 0.94 mmol)

eri v tJ Y
was At e TR "DUpvig Gerre) SRkt p SHTY PaBep-4-
10 prorﬁ;ﬂh?ﬁhbe]ﬁm@rrﬁ-WeErtfoﬁj?llc%&ldTetﬁyl e'Etbri(iB(BrngplThU;#, Obtaﬁhéd amino-ester
i SOC e.or _isothi

t
was R ARIESaS 1 Rp e owanftapis S wstigenge brsicSdure D
andlﬁemtlr@’(s_fdrﬁ@mlﬁtteﬁpﬁétabw{ &-pﬁfpyﬁmlﬁ@ﬂu?@m% “t&toxylic acid
on on O e reac e_m ure 1S our
et SR T0sE M oy i bE RS LB s N e P v, BuPBIHAR ) 85 fmon
washdubjectetite rw%am';/\mh gn@tm;achlgrcgmmam@a&nog@dg torgesiaedl prc‘(Sabure F to
, ri X arjl e ver
15 um A R e A By b o e bR 2 BB TS

LCM&enszexiddme1j's then purified by silica gel

Example 17: 1-Butyl-3-ethyl-7-methoxy-1H-pyrimido[5,4-c]lquinoline-2,4-dione

0
/\/\NJ\N/\

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 (295 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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chr omat ogr aphy usi ng di chl oronet hane-ethyl acetate to

provi de desired 1Hpyrim do[ 5, 4-c]quinoline-2,4-dione
wW@roovhd4s2ket one derivative. General procedure BCT/ES1089/031819

hydrol ysi s 4- Al kyl am no or

4- aryl am no- qui nol i ne- 3-carboxylic acid ethyl ester

(O 50 mmol ) is dissolved in THF/ MeOH (3 M _, 2:1 ) and

At e ele i BReS ' @Rs i B sunifisdy BiBepuar wiREESfy
chlcg?fome mat@ding to ge?ﬁn?lscsomdltunb F mcetg:rmsrt h-bdiyl- Bﬁhyls(m)lr?%hci)g-1 H-
oy ST SR 205700 PRat SR e IR Loci oem

sulfate ~The solution is stirred at roomtenperature
th

| procedure E: Preparation of am des

Namkno or 4-aryl am no- qui nol i ne- 3-car boxylic

apal ogue (0.5 mmol ) and diisopropyl et hyl am ne
.B\m“rdP) are dissolved in DMV ( 1nmL) and HBTU (0.6
7 is added to the solution. After 15-30 mn of
stlrrlng, an amne (0.65 mmol) is added and stirred
r 30 mn. The reaction m'xture is diluted with water

oy ERrEb Biloisiral g Pl e B @ Rl fadmmon

Was\lvrddted)\mtm eobdyleedmmwwus@demmbéamee amd afterd Gla@d)tBLﬂylérﬁlno-

ve, t ner roc ar a
s-mfeREib -2 FemSig e BRBE P For This 3080 g ester
WasTrg/g&gy@m:'dﬂwe((gm’ésmliﬂﬁlr)g adid mrwaﬁglﬁ]’ﬁl‘(e)ﬁelidmsﬂfg}geﬁbﬁo) ptgc&:edure D

e .0 mml) and stirre r mi t .
and R s R e resran g b & WPl ard) TR wengra
pro&aintd BUFE stiave fethiytanaitie §0.606mbn wad4ubjectEbigo rez@tidn @ith methyl
s I.s cooled to roomtenperatu e
o QBB RSGEED 1 B TR O o st ST sroBUR B Fecghony-
1H-§yrhmbo[ame¢]amlﬁol(n% 22Qionk (22 miha CMEhaeRsqihy]’. acet at e
extracts are washed with brine, dried over sodi um
sul fate, concentrated and purified on a silica gel
Exa@@leit 3 Bthgi-XmettesiretbtenbaroHlitah ety g )i tA-geimido[5.4-

clquinoline-2,4-dione

?\liN/\

%ﬁ;rat es are concentrat ed to dryness to gi ve aci d.
ner

4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (300 mg, 1.13 mmol)
was treated with furfurylamine following general procedure B to afford 8-methoxy-4-
[(tetrahydro-furan-2-ylmethyl)-amino]-quinoline-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) following general procedure E. The above ethylamide (0.67 mmol) was
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5,4-c]quinoline-2,4-dione. General procedure G

Renoval of tert-butyl carbamate To a stirred sol ution
w@Roogas4sesrate (1 mmol) in DCM MeOH (4:1 , 1 nPCH/UB09/031819

added 4 N HCl in dioxane (5 m ). The reaction is

stirred at roomtenperature for 30 mn. Solvents are

renoved under reduced pressure and the residue IS

d d ed H:
subf3eleido RN YR AL ENoRYTYR acGRRT @ aelbii B Sub .o
furnshB-etaylbamethesy 'WQteirasydrbrfe@nSBaylm‘ethyl) 1of-pmnide5(4-dlquinoline-

[),dn 1 . OC i s added triethylam ne
2’4'%%%%(# Sﬂgm"éw&&%é@tau ion of an acid chl o?r/i de or

sulfonyl chlorlde or sul fanyl chloride or

at yoom t errper ature. The reactl on m xture isdiluted
V\ALL 10 M ), washed with water (2 x 5 m ),
d gver Na2SO4 and concentrated under reduced
N o The crude product is purified by silica gel
asp col um chr omat ogr aphy. General procedure |
Aci- cat al yzed hydrolysis of esters To an ester ( 1
aquol ) is added 4N HCl in dioxane (2m _) and water (0.5

m.) and stirred at 60 OC for 12h. The reaction

m *4-Qhlerd- &mmrmrdurrmliedsambcﬂw&mm)emdl ositdrii30mMyenea3 mmol)
time

i d t
was et TR palie, Blinad B hli Brddind, Pud S ed it flarie-6-
methdj)Q/G@ﬂmllaexB -carbadytlabcio ethyf ested (TZQOI esg)tm@ldbtakmﬂmo ester
oro

Wassrwélf\]% | og t?d he)acdsrrs%lsfg{z{gjz%g( %%& '@COéJ[aI ﬁtag\ée Hel%] 4 %gene@?grocedure D
andrtha trar&f(ﬁnﬁd)mtathé)cd}fésaﬁlﬁbih(jnethlyleaﬁ:de @80 mgy tfollowvirigSgeneral
pro?eld?]r%% \r‘irﬁ?] nB(E)fc?o h@g om %i ng}orl)tav{z]agsrseubyg?: eldetosrttaellcr’ugn With methyl
chloroformate according to general procedure F to furnish 1,3-diethyl-7-methoxy-1H-
pyrimido[5,4-c]quinoline-2,4-dione (20 mg). LCMS: m/z 300 [M+1]". LCMS: m/z 300
[M+1]". "H NMR (400 MHz, CDCls):  9.48 (s, 1H), 7.87 (d, 1H), 7.56 (t, 1H), 7.22 (d,
1H), 4.42 (q, 2H), 4.16 (q, 2H), 4.12 (s, 3H), 1.73 (t, 3H), and 1.33 (t, 3H) ppm.

Example 21: 1-Cyclopropyl-3-ethyl-7-methoxy-1H-pyrimido[5.,4-c]quinoline-2.4-dione

N

N7 NN
X )
~
N

O\

4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (300 mg, 1.13 mmol)
was treated with cyclopropylamine following general procedure B to afford 4-
cyclopropylamino-8-methoxy-quinoline-3-carboxylic acid ethyl ester (200 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 (170

mg) following general procedure E. The above ethylamide (0.6 mmol) was subjected to
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reaction, the mxture is poured into saturated aqueous
sodi um bi carbonate (10 m.) solution, extracted with
wOawp2s26 M ). The organic extracts are conbP@EUS2NY031819
washed with brine (1x25 ml.) and concentrated under
reduced pressure. The residue is then purified with
silica gel chromatography using DCM Et OAc to give the

esi r.ed | fope.. General procedure K clization T
reaqlig Wi Y R Fo oAt ey B g ey Srorebid £ 1kni
cycloprapyleBrathgl-{-thetivaxly)1 Hamtintitie]5 gled)t@ndlinevied-diohe &t EohgatL CMS:

/#3? @9 f.or 4 h. Cooled to roomtenperature and added
mz tli 2>]| (10 m .) and concentated. To the residue was

) .9 Conmbi ned ethyl acetate extracts were washed wth
Ln dri ed over sodiumsulfate, concentrated and
Vfi&dd on silicagel colum to give desired
ded 1H pyrim do[ 5, 4-c] qui nol i ne-2, 4-di one.
LES Exanple 1: 1-cvclopentyl-S-ethyl-Z-net hoxy-i
-Npyri m dor5, 4-cl qui nol i ne- 2, 4- di one4- Chl or o- 8- net ho
XY- qui nol i ne-3-carboxylic acid ethyl ester (2.65 g,
10.0 mol ) was treated with cycl opentylam ne(l .06 g,
1. 2-enlorclt@-nistiorytquirdfolihé-Gvdartgxglicadidettlylsdsiarl(300 ihg, 1.13 mmol)

wasH R R R8P RS GIA REPAUe® DA |

cyclabutglaetios8-neshedy-quhoBng B-caliuyladad adgl esmBriip4@sigRThus

0.5 mmol ) ., was subj ect 0 reaction with ethyl
oty bt 5o Tishre e b sorgstar e isiysTig Yenesml peogeaure
D abh@tHeurntmansforred into the corresponding ethylamide (170 mg) following general

C OIcI ogent yl - 3-ethyl -7-met hoxy-1/-/-pyrimdo[5, 4-c]quin
pr%eY.ur?e-z, 4-dione (83 ny). LCVS: miz 340 [Mr1]+. 1H NMWR

(40heMtinye €blad)ide (0,60 .mBol{ was didjectéd WBrebctionld)h mEthgh

ch ct)ff)anlah% ﬁfgdréi%ggg?mle%li%r&e%%@ép E%ﬁﬁ&% f'—'cic%%t&ﬁ}zl-rﬁg%%ﬁ' 1
metaod)- 1H-pRrifido[ 534 gpipdlineEX drdidres (20 mg). LCMS: m/z 312 [M+1]".
1- Cvcl opentyl - 3- et hyl - 7- met hoxy- 2-t hi oxo- 2, 3-di hvdro-1
/-/-pyrimdorb5, 4-
Example 23: 3-Ethyl-1-(1-ethyl-propyl)-7-methoxy-1H-pyrimido[5.,4-c]quinoline-2.4-dione

SN

X o}

~

4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (250 mg, 0.94 mmol)
was treated with 1-ethyl-propylamine following 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 ethylamide (160 mg) following

general procedure E.
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cl aui nol i n- 4- one
1- Cycl opentyl - 3-et hyl - 7- met hoxy- 2-t hi oxo- 2, 3-di hydro-1
WO 2009409452811 do[ 5, 4-c] qui nol i n- 4-one (12 ng) waBCT/US2009/031819
prepared from
4- cycl opent yl am no- 8- met hoxy- qui nol i ne- 3-car boxylic
acid ethyl ester (0.10 mml) (prepared as described in

Fe R bene e hsiatib! BThoh 86¢ STEad ol i matnw

chldr:@bv&atm’azc&ﬂlﬁg[td@ér]eral p]:cbtddM% £ 40frMidte 3-eCEN -3) -ethyBpropyl)-7-

metg?_l)%%%-igy%}ré?q;)w lhc]@gl gne-g)ﬂ])m 5@% nz EH %7,”%21%&%\/‘_”]1?)
2n

2.08 (m 4FD .64 (m 2H) and 1.34 (t, 3H).
: ap- -\t/"I%(M:p%/rimidowA-clduinoIine-

2.4-dhenel, 3- Di cycl opentyl 7- rret hoxy 1/-/-pyrimdo[5, 4-c]
oqui noline-2,4-dione (17 ng) was prepared from
<\;lfy opentylan1no 8- met hoxy- qui nol i ne- 3-car boxylic
tpyk ester (0.10 mmol) and cycl opentyl

i sotyaate (0.4 mmol) follow ng general procedure C.

. ¢ 380 [Mr1]+. 1H NWR (400 MHz, CDCI3) : d 9.51
H, 7.82 (d, 1H), 7.62 (t, 1H), 7.28 (d, 1H)

5. 3% (m 1H), 4.98 (m 1H), 4.15 (s, BFD, 3.95 (m
4H), 2.38 (m 2H), 2.12 (m ZFD 1.93-1 .98 (n1 ZFD

1.58-16 m 4 and 1,38
T CaCHOm Sy BRI F-osrobis 20 E@wm B Fapyt3 mmo
wasdﬂ{a'ied“wﬁrlwtrlaﬁyﬂrbm@an% }A‘arﬂin@ﬂ&lowmg eneral procedure B to afford 8-

metgg)fyel} %%%@hy,dgg%l@grggﬁw gc?)végﬁq |p%§?(‘ré—)ab%&{141gmg gthyl estery(275 mg).
Thu§f0f6ta<i’r\dd'd?n|(ﬂﬁé$—3és@ﬂ ivak RedoREEOW the coRBSIoAbingrRRaA YugntBative
af f or

vielg| itiag BAST2 iR FRAEHP e tae R IR Teg intA d1G sRIresPeadinp Ry iamide

(19@ n@?fcﬂio@hb)@en@r‘{a bcédifiS Engl)he abdvs efylaaiidhe 0 8mhmen @k er
mas su ected to . reaction with et2¥€

SUbl‘*Q?@B%ﬁ%‘:EOQ ity I ehigrofs mateee i ik vtear ah PeRcedie
furntsﬂ SCéth Lﬁl‘he&ro&%ﬂ(téﬂﬂaﬁ?dr’ﬁﬂméﬁ@ﬂ{hm -pyrimido[5,4- c]qumollne -2,4-dione
net ho 1/-/-pyrimdo[5, 4-c] quinoline-2, 4- di
(108}9éL(Cy 5234@ Wiz 408 [M+11+ 1H NMVR (400 Mz,
cDCI3) : d 9.64 (s, 1H), 7.1 1 (m 2H), 7.00 (s, 1H),

6. 91
Example 25: 3-Ethyl-7-methoxy-1-(3-methoxy-propyl)-1H-pyrimido[5,4-c]lquinoline-2.4-

dione

4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl 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)-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 the corresponding ethylamide

56



(m 2H), 6.60 (s, 1H), 4.20 (q, 2H), 4.09 (s, 3H),

3.99 (s, 3H), 3.86 (s, 3H), and 1.37 (t, 3H ppm
WE@I0)4525 PCT/US2009/031819

1- Cvcl opentyl - 3-i sopropyl - 7- met hoxy-1/ -/ - pyri m dor 5, 4-

cl qui noline-2,4

- di onel- Cycl opentyl - 3-i sopropyl - 7- net hoxy-1/-/-pyrimd

1oy Bk BeioPRatel RsCadtid Endlls Sty Re IR B

subjcied tetdactiore sitle metty Eiblorfihateasatordimptoayeykral pacydunatFeto

b Rl e R SRR PAGES B By Fgone
(35 Mgl a.qMS: m)344IM71°(t, 1H), 7.24 (d, 1H), 5.21 (p,
5 1H, 4.93 (m 1H), 4.14 (s, 3H), 3.83 (m 2H), 2.38
(m 2H), 2.08 (m 4H), and 1.15 (d, 6H) ppm Exanple
Exafiplel 2680Ve(2aBimt eth vi-Hr oyt o atiryI37-mietiaxl/-1H-pyrimido[5.4-c]quinoline-2,4-
[-/-pyrimdo[5, 4-clquinoline-2,4- d| one
ﬁﬁ Cycl opent yl - 7- net hoxy- 3- propyl
gq\grlmdo[S 4-c] qui nol i ne- 2, 4-di one (14 ng) was
4

pared from
nt yl am no- 8- met hoxy- qui nol i ne- 3- car boxylic
efhyl™ ester (0.10 mol) and propyl isocyanate
l,) follow ng general procedure C. LCM5: nifz
4 Mt1] +. 1H NWR (400 MHz, CDCI3) : d 9.49 (s, 1H),
. (d, 1H), 7.59 (t, 1H), 7.24(d, 1H), 5.01 (m
dH), 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, 3H)
ppM-CE¥ AP neetioxy-quinoline-3-carboxylic acid ethyl ester (250 mg, 0.94 mmoI)

3-Butyl -1- | opentyl - 7- pet_h -1/ rimdo
10 was et 3 Y B B g he ol o G A PrOdRDS ) aford &
(2, 2Qymbmiydg{of5ylémm]o(yraim@thbmq@n&melmbé@ﬁc Y)Y eWdBester (220 mg).
re r
Thu oblaiteckamipgrealer #as BYRaRBIP e CABRRdiE asidB yRnative
yiel@Qsifg gtarhk}fbl @Géei‘fure( D. ah@ltlﬁ@’ﬁ)ﬂrénsw‘rmebulﬁty Ergw(;l‘s@@sﬁﬁr&glgg &Bymide
ener a rocequr e . X V4
(16 ik folo o SR, BoS s £ b pve effvsmige (250 To) vog
15 subﬂedtedl&ﬂ}eac?orSK/ltlﬁ mettythlorbfatthaledaccbiling th. fRefdd probEure F to
furn%‘q)%f}(z(iz_s-gigmge(tml-pﬁ);gb?/s-s(létw%:eth%;ﬁH%%ﬁﬁ@%ﬂgﬂ%rﬁ% Ab-2,4-dione
(5 NRNANEMS: /2 342 [M+1]".
1- Cvcl opentyl - 3-furan- 2-yl met hyl - 7- met hoxy-1/-/-pyrim

do[ 5, 4-c1lqui nol i ne- 2, 4-di one
Example 27: 3-Ethyl-7-methoxy-1-(4.,4,4-trifluoro-butyl)-1H-pyrimido[5,4-c]guinoline-2,4-

20 dione

S

F X o
.

C
aci

N

<

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-(4,4,4-trifluoro-butylamino)-quinoline-3-carboxylic acid ethyl ester (210 mg).
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1- Cycl opentyl - 3-furan-2-yl met hyl - 7- net hoxy-1/-/-pyrim
do[ 5, 4-c] qui nol i ne-2, 4- dione (21 ng) was prepared
WO p@a1094528 PCT/US2009/031819
4- cycl opent yl am no- 8- net hoxy- qui nol i ne- 3- car boxylic
acid ethyl ester (0.10 nmmol) and (2-furyl)nethyl
i socyanate (0.4 mmol) follow ng general procedure C.

. : . Lo . od 9.
s Big diidgsteoy ot HBYTE (8 eBugtnalgg G gugnitadle

yield ug@idg gdnerdrocealus®D(aohd tid) trarGfdrBhied dnto 1td) cort'esﬁdn((nmg ethylamide

(17(%&?9) mﬁ&@%g%hi%[%foeﬁ;;ur%% ?B%%Fg\@(%lﬂg?rg@ (02@ mmol) Was

sub}%cfeelrtib f@a:tlgrh with neitoll ojlertyrhate am:bhi‘brxg/’fol general procedure F to

5 furnlsgy“a %’tﬁ En)gﬁ{oyyﬂe( gﬁtwﬁ oro%%tﬁ) TH- pyrlr%ﬂj%[534 c]equmo|3net %4 olone

(70 hthWGMSd@[zBM-[WqHI nol i ne- 2, 4-di one (18 ngy) was

prepared from

4- cycl opent yl am no- 8- met hoxy- qui nol i ne- 3-car boxylic
Exaampilal2& t9h@hloes t-eycldddniyi-3ratind |-V -raattoxye f iH-pytitnido[5. $ciyiantine 2, 4-
0.4 mol ) follow ng general procedure C. LCV5: niz

dionese [ Mr1] +. Exanpl e 10:
1 cl qpent yl *- met hoxy- S-t hi ophen”-yl -
/ i or 5, 4-cl aui nol i ne- 2, 4- di one
1- | - 7- met hoxy- 3-t hi ophen-2-yl-1/-/-pyri m do[

(?I ine-2,4-dione (19 ng) was prepared from
yl am no- 8- nmet hoxy- qui nol i ne- 3-car boxylic
o1 ester (0.10 mmol) and 2-
[ sncyanat ot hi ophene (0.4 mmol) follow ng general
10 procedure C. LCMS: mz 394 [M1l]+. Exanple 11: 3-(1
- Quch-oRerys- rﬁetﬁ@i}h@dﬁﬂol%e‘b* éﬁr@éﬁ@dléamd ethé/l ester (250 mg, 0.83

4- di hydr o- 2H pyri'm do[ 5, 4 lquinolin ropi oni c
mmgl w@s &eqipd wthy gylopentylamine foIIowmg general procedure to afford 6-

chidfio- akg@égérqﬂsmrwts ﬁrerffﬁixg%mbﬁnéls%myme élﬂdjéthyl%rsfé‘r SHD¥g).

rim ui nolin 2 ropionic acid
Thu§§p@|ne(d294n|ﬁa-}as\%§/a5pég{g|y§gd g thacorresponding aC|d |n quantltatlve

15 ylel&uﬁﬁgb@vﬁ’&ﬁiMb@éﬂu?@D%hHﬁﬁMé’r%%rﬁ%H'|ﬁt61he30&ﬁtrsb@r>&}1’rhg Ethylamide
acid ethyl ester (0.10 nmol) and

(17%“19%8’@9‘%'5‘&9699@59"06?@‘5950 d ethyl ester (0.4 mol)
f Ol'ljfh%VMU@ge gﬁﬂ%rnﬁdie .25 R8s subfeid tBTr@acdidr witthidtryl

Chlqofemts eémrgiungéo genesal ragadHes® Ipivensh §-chiomsi Ky grentygyethyl-
7-methdkfl9 Hyvfimido[5,4-c]lquinoline-2,4-dione (15 mg). LCMS: m/z 374 [M+1]".

20
Example 29: 1-Cyclopentyl-3-ethyl-9-fluoro-7-methoxy-1H-pyrimido[5,4-clquinoline-2.4-
dione
CL I
A~
X 0
P
N
O\

4-Chloro-6-fluoro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (250 mg,

25  0.89 mmol) was treated with cyclopentylamine following general procedure B to afford 4-
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cl aui nol i ne- 2, 4-di onel- Cycl opentyl - 3- (2, 4-di net hoxy- ph

enyl ) -7-nmet hoxy-1/-/-pyrimdo[5, 4-c] qui nol i ne-
WQ2emvesere (25 ng) was prepared from PCT/US2009/031819

4- cycl opent yl am no- 8- net hoxy- qui nol i ne- 3- carboxylic

acid ethyl ester (0.10 nmol) and 2, 4-di net hoxyphenyl

i socyanate (0.4 mmol) follow ng general procedure C

cycl&%%@P%iwé)héﬁﬁqrgl}%ﬂeﬁ8§%&ﬁgﬁn%-ékgérboxylic acid ethyl ester (200 mg).
Thuk -obtaginedi alﬁldme5te4wels qwirbtytémmtﬁe@odéspmdmg acid in quantltative

yle|%U§q_<%98IE a o?ﬁﬂur éy[ Vér}f?é/rmgmquo[thé corr e]sggrlmc{]ng ethylamlde
(1 4(3ﬁig¢fdl0\blmg)deﬂér-at pr@gerﬂleaiEy The abetchatikylarhide/ (4 Immdh)()l[l& 4
5 subfepEile Bk ith et Gl e Baser o el bispyre o
furnndh)1 -cylcddBntyi¥B-ethyLE2-flubol]- metrEmia-rT?l @yribdido[5,4-c]quinoline-2,4-dione
- 3- -
(13 9&33?%%4253%2?%@\[3 ixﬁol [ ﬁ(raogy4 di one

1 | sopropyl - 7- met hoxy 3- propyl IH pyrim do[5 4- c]qw no
A 3 M

hyk;ester (60 ng, O 20 nnDI) and n- propyl |socyanate
Ql\rrmg) foll ow ng general procedure C. LCVM5: mz
1]

328N Exanpl e 15: 1, 3-Dii sopropyl - 7- net hoxy-1
or 5, 4-cl qui nol i ne- 2, 4-di onel, 3-Di i sopropyl -
-1/-/-pyrimdo[5, 4- c]qw nol i ne- 2, 4- di one (21
fas prepared from
cﬁl i sopr opyl am no- 8- rret hoxy- qui nol i ne- 3-car boxyl ic acid
2% ester (59.6 ng, 0.20 mmol) and |sopro(%
&M@ﬂumohr@ seaibpxyliglacviting egen 6498 marblauad) was
trea'te(alﬁth Wc%p%a$L%e \acﬁlgvrvlg a H@rla?pr%éedure B to afford 8-chloro-4-
cyclppgyylamr@Ongthn@ﬁcﬁﬂrb@qy |¢1@c@ ethybestere220 mg). Thus obtained amino-

estet V\gél h‘?/? ﬁe% n\%)%rrgélﬂ)d?ﬂmgneﬁzldgm%ﬁpﬂéwé ﬁﬂ@%ﬂg SRl

10

ester treat ed
15 procedgra Eﬁ@pficﬂmiéarfstmn@w'rﬁ@ t@ecmﬁeaporwrm:@hﬂa@loe (185 &b &lgwing

gen&d”ﬁkﬁ@&%e%? propyl ani no- qui nol i ne- 3- carboxylic acid
ester (260 . Thus obt ai ned an no-ester was

by sl ot eirulornds B2 Bambridaaiglomeiad 1 foaflian i araivs
chiotbBirthty StAFRE X E&erRIREQIUFEF B furnish 7-chloro-1-cyclopentyl-3-ethyl-
1H-pyrimido[5,4-c]quinoline-2,4-dione (15 mg). LCMS: m/z 344 [M+1]".
20
Example 31: 1-Cyclopentyl-3,7-diethyl-1H-pyrimido[5,4-clauinoline-2,4-dione

4-Chloro-8-ethyl-quinoline-3-carboxylic acid ethyl ester (250 mg, 0.95 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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and then transfornmed into

8- net hoxy- 4- pr opyl am no- qui nol i ne- 3-carboxylic acid
weelwlgsegle (200 ng) foll owi ng general proceduP@&l/ES20091€31819

above ethylam de (0.70 mml) was subjected to reaction

wi th nmethyl chl oroformate according to general

procedure F to furnish 3-ethyl-7-nmethoxy-1-propyl -

amiﬁl(?-ggt%hwag ﬁ*@r?&z&%z&% nlglgrlrgs?)__o%diﬁécelllc%qr? q&e%rﬁitaqma 'yie dcll}/sslng general
procedBret B land tiednhydnsiormmed ivaa Shelcorresponding ethylamide (180 mg) following
N ra@ﬁr m, dor5, 4- cl qui nol i ne-2, 4 -di one
geng I°8?%u§ t hoxy- qui nol i ne- 3-carboxylic acid ethyl
estTe gbd0e emylarrildd(ﬁo sewijolyaas bmtq‘extte@l tonvehbtion with methyl

ohut ane f ol nera ure B f.ord
5 eniojoBigIR ark R e o DR o RS Btk Soprn oS -1
pyrisidoy3, 4-eRjuirolig25-digne (Z0hug). Dbl\/@ nezl 3agiMet|est er was
hydrol yzed to the corresponding acid in quantitative
yi el d using general procedure D and then transforned
Exampien32: HeC paspedb b6 redih yiq - b iw- 1&dap \atienid 61 2 @-djm)indlin bl 204 inge
general procedure E. The above ethyl anide (0.73 nmol)
suljj ected to reaction with nethyl chloroformate
a @¢to general procedure F to furnish
| - B-ethyl-7-nmethoxy-1 Hpyrim dof
yai ol i ne- 2, 4-di one (70 ng). LCVS: mz 328
1] & Exanple 18: 3-Ethyl-1 -isobutyl-7-nmethoxy-1
H{py™ mi dor 5, 4- cl qui nol i ne- 2, 4- di one
4< Chl or o- 8- nethoxy gui nol i ne- 3-carboxylic acid ethyl
ester (300 1.13 mmol) was treated with
10 i sdb@hlyrca%pmyrwm@w\eﬁgcab@?@/hgac's:eawéa%tere(ZBOmg &S Bmgl) was
troaftzd Vs.ﬂbwdep@m(y%n@forrsmﬁ&n%u Biebbdlfe B afbel i ¢ acid

ester bt ai ned am no-ester was

CW'F?Q@?MBSPE@Q&P@WW'@ﬂ'ﬂ?é”s%wyh@a%l@ ethy| estefu@R0 Mot Thre
obtéfr'\éﬂ %M%'&%r%@%@#olﬁ%@@@f#\%r&rr CFHF\@ r@% ﬁsrlf o?ér%rréﬁ)%cedure

he correspondi’ng [ ow n
D a@‘éﬁ@ﬁ é'lanﬁfloﬂﬁ@dj inkethe. COﬂrﬁ@%Stﬁ‘@@t@ﬂﬁ‘Wlﬂam HmeDfOBO\M'ﬁﬁ |9)3neral
15 prod¥@retibj ected to reaction with nmethyl chloroformate

according to ener aI rocedure F to furnish
3- elthigyaboye ey Qﬁ@nw&was subjected to reaction with methyl
chlol(')'ﬁ'oﬁﬂ(étb %9&&%2% S&r%#élrmbéé?dﬁreZF fo &iH8e1-LodopEtyl-3L&MR:7-propyl-

1H- pyr|m|d0[5 4 c]qumollne -2,4-dione (25 mg). LCMS: m/z 352 [M+1]".

20 Example 33:1-Cyclopentyl-3-ethyl-7-isopropyl-1H-pyrimido[5,4-c]quinoline-2,4-dione

LI~

N

4-Chloro-8-isopropyl-quinoline-3-carboxylic acid ethyl ester (250 mg, 0.9 mmol)
was treated with cyclopentylamine following general procedure B to afford 4-
cyclopentylamino-8-isopropyl-quinoline-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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Exanpl e 19:

3- Et hyl - 7- net hoxy- 1- (t et rahvdro-furan-2-yl nmethyl )-1
woR@y0v452&l0r 5, 4- cl aui nol i ne- 2, 4- di one PCT/US2009/031819

4- Chl or o- 8- met hoxy- qui nol i ne- 3-carboxylic acid et hyl

ester (300 ng, 1.13 mmol ) was treated with

furfurylam ne foll owm ng general procedure B to afford

D a’?‘{ [%“ r“%ﬁéf&?%‘?‘? the sogpiRYAe Mg (IR mal foflaviag ggpyal
promdwe'lé acid et hyI ester (280 ng). Thus obtai ned

G e R B 20 F2 Y8R e hlFef el I RBRT Ak

chldrdifennéte ansdrdingtalgeémdral dréeedocy F ésfoarish hgyabddentyadiatieyl-7-

s wontinlt b e R € e By B0 LGt PoR i i

met hyl chl oroformate according to general procedure F

diortd- pyri m do[ 5, 4- c] qU| noI i ne- 2, 4- dione (30 ng). LCQMVE:
mz 356 [ M+1] +. Exanple 20: 1, 3-Diethyl-7-nethoxy-1
@\ ri i dor5, 4-cl qui nol i ne- 2, 4-di one

N B>~yuet hoxy- qui nol i ne- 3-carboxylic acid ethyl
ester] (3P0 ng, 1.13 mmol) was treated with ethyl am ne

owrhg ageneral procedure B to afford

4 am no- 8- mnet hoxy-qui nol i ne-3-carboxylic acid

ester (220 ng). Thus obtai ned am no-ester was

drolyzed to the corresponding acid in quantitative

Fayield using general procedure D and then transforned
into the correspondi ng ethylam de (180 ng) follow ng

10 gerfeChlorged-trfledonestiioxyThindiberdecagvdxylioadidi ethy0esés (AP, 0.94

t ' I
mm%‘@%ﬁg&%‘a il (é/glo Sﬁt%hﬁrﬁb dvin {a@é/rlral ﬁﬁ%%?é B't58&rd 4-

accor procedure
cycl@p@%tyiam[riw& trTIumm”r‘rad)Qxy-_‘quHMme graddjoxylic acid ethyl ester (220 mg).

L et T

proceddredD 48d (ien tidsformed ht¢ the darlespahdb®y €thylaride, (130 am) fallowing

15 gen%@ p@é&(ﬁ?rg % T Eg%o%éetﬁggéﬂ?dgp@AEwgnno_grfméés;sufMed til.)'rgé)’ction with
methLyI’@hto!er%gmg Bc@réingyd g%@@tmme}du!p F to furnish 1.-cyclopentyl-3-ethyl-
P RUERIB R LN AR 24908 6 o Lo e
[M+éEter (300 ng, 1. 13 mol )

20 Example 35:1-Benzyl-3-ethyl-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione

(PNJ?\N/\

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

was treated with benzylamine following general procedure B to afford 4-benzylamino-8-
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was treated with cycl opropyl am ne foll ow ng genera
procedure B to afford 4-

W@ ywboptsepyl am no- 8- met hoxy- qui nol i ne- 3- car boxRET/TS209/031819
et hyl ester (200 ng). Thus obtai ned am no-ester was
hydrol yzed to the corresponding acid in quantitative
yield using general procedure D and then transforned

: di y :
moth S Spf bR 0 B 928 i aTh b fipPibeter
Wagmrdyzlepectr&adcdrl@sa@nﬂngmmdwmhg petdryl prodfdd_ure)Dmhdﬁfhem
trang@%ﬁ%@ In(t;ggﬂe cer g?ﬁ({ﬂ mg%ﬁ)ﬁ%ﬂ@ré%{g %@} foﬂ{)vgllga rg];erlu_aral procedure E.
The abolveg ethy@imide (05 dimarod) WadsSsutip)cte dLCME ctioh wvitB hethWiehlproformate

5 acc&éﬁ{,fﬁlp ﬁleﬁ%rpgﬁ)@%’qcug%’b—ﬁ%ﬂ@grj g%b%al-ggglhﬂ%%é{hoxy-1 H-pyrimidof5,4-
clguindbhb-@rhdiBretdthagy LM oh/k 882 Bveti.boxyl i ¢ aci d et hyl
ester (300 ng, 1.13 mmol ) was treated with
cycl obutyl am ne foll owi ng general procedure B to
Exaafpleod@l 34Ethyl-7-methoxy-1-(tetrahydro-pyran-4-ylmethyl)-1H-pyrimido[5,4-
Iogu | .am no- 8- met hoxy- qui nol i ne- 3- carboxylic acid
—ﬂlé¥ﬁ9$—é£¥89—(z4o ng). Thus obtai ned ami no-ester was
rolyzed to the correspondi ng acid using genera
pro¢tedure D and then transfornmed into the
respondi ng et hyl am de (170 ng) foll ow ng genera
p ocgb. E. The above ethylam de (0.60 mol ) was
o reaction with nethyl chloroformate
ACLCN '~ to general procedure F to furnish
cyclobutyl 3-ethyl-7- methoxy-1
y i m do[ 5, 4-c] qui nol i ne-2, 4-di one (20 ng). LCMVE:
_dnz 312 [Mrl] +. Exanple 23: 3- Ethyl-1 -(1
10 -ethyl propyl ) - 7-met hoxy-1
H wcmmcﬂ@rn%tﬂm@lomwn@é Brt%rb%xgmdé&msthw ester (265 mg, 1.0 mmol)
| or o- 8- met hoxy- qui nol i ne-3-carb lic acid éthyl
Wasetgqaéqd W@s@ (fﬁjrahyprgzpyfﬁfb‘ﬂ yl)%hxlq\r@@péa Wipgl) following general
procjefdfﬁFéW%I ltcz Ef'fdl}BBBtLrﬁ%B@ ﬁIP(:tét%W&/M -SRAEEFmARALSAMOE RN bIhe-3-
af f or e
carkgpxa iy 'Lﬁsltﬁfl(?’ ng c%rﬁﬁa/k%m%th%rH(t@fe’ﬂwr%@ﬁév -4epmethyl)-
15 1H- m&)m.da[lsws emhann@@dmmnem@ Wa%ﬁed&)@f@érﬁ%ﬂﬁetﬁ@x}h—e
corresp on acid in quantl ative yield using 9ene
(tetﬁWG%Wf@” 6 g’ﬂ@tht"%@ﬁ“rtq]'ﬁH%‘PBﬁ"r%'éarbﬁ&d'Ctal‘?é’ ethyl ester (0.10 mmo')

and &yl RLBAIHI@. £ FBldifng 48R rarodeddUtO®! DBMS: m/z 370 [M+1]".

Example 37: 3-Ethyl-1-isopropyl-7-methoxy-1H-pyrimido[5,4-c]lquinoline-2,4-dione

PP IPN

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 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-c]quinoline-2,4-dione (14 mg) was prepared from
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general procedure E. The above ethylam de (0.51 mol)

was subjected to reaction with nmethyl chlorofornate
WwW@ewongise]) t o general procedure F to furnish PCT/US2009/031819

3-ethyl-1-(1-ethyl-propyl)-7- nmethoxy-1

H pyrim do[ 5, 4- c] qui nol i ne-2, 4-di one (15 ng). LCMVE:

mz 342 [ Mk1l] +. Exanpl e 24:

44339%&9%"}?{”&4?%&‘0&‘?gH\”ﬁ@ %gg%?r |cfﬂ%{5€%hﬁ e%le)r (01.10 mmol) and
ethyd isChyamate @-4reintodpghayuinngdnenal-gBeczalu oy LCMSA ¢i/d 3¢4 [iy+1]".
ester (300 ng, 1.13 mmol) was treated with
t et rahydro-furan-3-ylam ne foll ow ng general procedure
ExaBpleo3& f3F siroeB@yl-1-cyclopentyl-7-methoxy-1H-pyrimido[5.4-c]quinoline-2,4-dione
nmet hoxy- 4- (t et rahydr o- f ur an- 3-yl am no) - qui nol i ne- 3-car
xylgc gcid ethyl ester (275 ng). Thus obtai ned
@&mﬂ\e er was hydrolyzed to the corresponding acid
uarfti tative yield using general procedure D and
sformed into the correspondi ng ethyl am de
90 _Jmg) follow ng general procedure E. The above
t Ayl am de (0.6 nmol) was subjected to reaction with
_aret hyl chloroformate according to general procedure F
5 to furnish

3- e ébd—BL?tyln'Bt:}hﬂDQenﬂﬁ (iredth ey tH-pyifirdidals;Be)gliholine-2,4-dione (25

mg)ﬁzy%y%fg@arﬁg/k %?Er@ngo- -metﬂoxy qw&&me-@%arbo%amd ethyl
este3{(E&EH 0yimaly amd h—@lﬂiw’r iody3mart (b exyimph dgivlwinglgeneral procedure C.

LoNEBSE LG o 4- ¢l qui nol i ne- 2, 4- di one

t hoxy- qui nol i ne- 3- car boxylic acid et hyl
10 ester (250 ng, 0.94 mol) was treated with

Exa%ip,lmc%é}q)éé\_/(g %Icr)}¥vI§ gl[ﬁo;vg -lp envl Qng%rrll?nrl(?‘owQ ?qcu?rgo ine-2, 4 dlone
thoxy ;is nmet hoxy- pr opyl - am no) - qui nol i ne- 3- car boxy

in

ester (260 ng). Thus obtai ned
was hydrolyzed to the correspondi ng acid
ua tltatlve yi el d using general procedure D and
eﬁ\ rafdsforned into the correspondi ng et hyl am de(180
ol | owi ng general procedure E. The above
ethylan1de (0.57 mmol ) was subjected to reaction with
/”hethyl chlorofornate according to general procedure F

t 0 f [ sh et h th met ho rQ
zf”% a{M %8 P?\\&%é'wﬂm %9[@4 c]qu%Xollge-Z?AY-dPone (29 mg)
was prepared from 4- cyclopentylamlno -8-methoxy-quinoline-3-carboxylic acid ethyl ester

15 (0.10 mmol) and phenyl isocyanate (0.4 mmol) following general procedure C. LCMS:
m/z 388 [M+1]".

Example 40: 3-Benzyl-1-cyclopentyl-7-methoxy-1H-pyrimido[5,4-c]lquinoline-2,4-dione

oo
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10

15

20

25

(35 ng). LCMS: mz 344 [ M+l] +. Exanpl e 26:
1- (2, 2-Di net hyl - propyl ) - 3-et hyl - 7- net hoxy- 1
woR@y0452&I0r 5, 4- cl qui nol i ne- 2, 4- di one PCT/US2009/031819
4- Chl or o- 8- met hoxy- qui nol i ne- 3-carboxylic acid et hyl
ester (250 ng, 0.94 mol ) was treated with
2, 2-di met hyl - propyl am ne foll ow ng general procedure B

SENEL ORI RSy SISt tens 59 ™o

wasyrepared@och @t&t&’dpeﬁ&dﬂmé Bﬁﬁeth@)y - Ul hkblme@ad:a&baébgdc acid ethyl ester
{
0 B AATE BB 2T B G BRI o

m/ztdoeiiMetiansf ormed i nto the correspondi ng et hyl am de
(160 ng) follow ng general procedure E. The above
et hylam de (0.50 mmol) was subjected to reaction with
Exampidy1: 1eQydomhoi-Bedtiey-danethdi- tHrpyromid eibet-alquipoliree?] d4déonie
to furnish 1-(2, 2-di net hyl - propyl) 3-et hyl - 7- met hoxy- 1
pyﬂmdo[54c]qU|noI|ne ,4-dione (5 ng). LCVMS: mz
<. Exanple 27:
Et hyll- 7- met hoxy-1- (4,4, 4-trifluoro-butyl)-1
fmao[ 5, 4-clqui noline-2, 4- dione
4 Ch/or 0- 8- met hoxy- qui nol i ne- 3-carboxylic acid ethyl
ester (250 ng, 0.94 mml) was treated with
4,4,4-trifluoro-butylam ne foll ow ng general procedure
B taoChibf8-hedhyl-quinoline-3-carboxylic acid ethyl ester (125 mg 0 5 mmol)
trlflfcglor_o-but | am no -car

nmet hoxy- 4-
wasiTEReY Wt Aprsp A e [l w (a2t PP Bt e
CycRIPeRgtRsih®B- n\iﬁﬁylfb}ﬂdfoﬁhé%%drtio&yltcfbﬁzld:@thyl%%mmmm@g)imhds
i.n quantltatlve |eI usi hg(?%eneral procedure D a

and
obtgipRthapingESiH MAS fjrr?ﬂy&e@' iRt FrESRRIHIORTI LYY SRl procedure
D a.ﬁdﬁﬁénﬁ@hsﬁoﬂhé@mwme@eﬂagp&dndm@@@mm@e 90 HgpfonbRme general

eth m de (0.48 nmol) was subjected to reaction with
}*/R/ chl orof ormat e according to general procedure F

t 0 Therdbos8 efiryRinhiyd (073 ARidNOXYs dubjected to reaction with methyl
-trifluoro-buty

-(4,
Ch'qtéfﬁwqtﬁ]aa%?@'”& t%]g%fmrﬁl&r%q?guge R Iqfughen t-puciorRprtyBctyt-7-
metAyI1Z| rﬁaﬁ‘mﬁuw&[s]4+c]qlﬁxamuem&>ne (10 mg). LCMS: m/z 324 [M+1]".

g- Chl oro-i -cvcl opentyl - S- et hyl ~- net hoxy- i

H pyri m do[ 5, 4- clqui nol i ne- 2, 4-

Example 42: 1-Cyclopentyl-3-ethyl-1H-pyrimido[5,4-clquinoline-2,4-dione
SW!
AL

dﬁ/go
/
N

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

with cyclopentylamine following general procedure B to afford 4-Cyclopentylamino-
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) following general procedure E. The above

ethylamide (0.28 mmol) was subjected to reaction with methyl chloroformate according
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di one 4, 6-Di chl or o- 8- net hoxy- qui nol i ne- 3-car boxylic

acid ethyl ester (250 ng, 0.83 nmmol) was treated with
w@eywbopeses vyl ami ne foll owi ng general procedure BCT/GS2009/031819

afford 6-

chl or o- 4- cycl opent yl am no- 8- met hoxy- qui nol i ne- 3- car box

ylic acid ethyl ester (240 ng) . Thus obt ai ned

am np- est er h zed t res
to oPFAChfEHBle FIEENER S lEPhet g aRur PP EIRARE. oo
monddeﬁnkDﬂﬂSMSrnsz1aﬂM&1The correspondi ng et hyl am de
(170 ng) follow ng general procedure E. The above
et hyl ami de (0.49 mmol) was subjected to reaction with
Examplidy3:. htholk Bingthonty-€ -(@anethokyrioerizgl)-d elngiriadid 45 dedaliim@ing-2,4-
5 . to furnish -chloro-i-cyclopentyl-S-ethyl- 7-methoxy-1
—rﬁpyrl m do[ 5, 4- c] qui nol i ne-2, 4-di one (15 ng). LCMVES:
rriz/ 374 [ 1] +. Exanpl e 29:
1- CNcIopentyI 3-ethyl -9-fluoro-7-nmet hoxy-1
ri mdor5, 4-cl qui nol i ne-2, 4- di one
| oro- 6-fl uoro- 8- net hoxy- qui nol i ne- 3-car boxylic
afl d gt hyl ester (250 ng, 0.89 mmol) was treated with
cys|-opeptyl am ne fol | ow ng general procedure B to
a

opent yl am no- 6- f | uor o- 8- met hoxy- qui nol i ne- 3- carb

|t)c acid ethyl ester (200 ng). Thus obtai ned

am Mo- ester was hydrol yzed to the corresponding acid

~9n quantitative yield using general procedure D and
then transfornmed into the correspondi ng et hgl am de

( 146Chigio--onethy riyinglineBearysliceanict ethpl estaid2ebwge0-94 mmol)
Was%%éﬂamrg@ s B0 BRB i NB R BRI bfacf;&ﬂse B%ithd &

loro accor I ng to genera roce
meth@xyr (%mthoxy@?@zmlnowweplepf%vq:arboxwl@@elde;hyhe%tﬁroéz?O|m9)

10 ThuL:"oBHHeW Bé@éfe?mghg@]o|ﬁ§d & the LoRBS hditgMid ustfd¥neral
proqedgfﬁ Iara@dﬂhefytéar@ﬁémpsj intsths qgmespondlng ethylamide (190 mgq) following
genb"a@%(ds%ﬁ@@ The %ga é‘tﬁillbﬁlﬁfez (ﬂ4pfnm Was subj %:ted to reactlon with

or o- qui nol i ne- car I ¢ ‘aci ester
metb.\zmlqwomaﬁtgacm@ns; t@\a@netralém@duw ko f@wﬂ;fb%eﬁww—mﬁtwy-ﬁ
(4-nh &Ry 198AESAid D& LR IiRe 2U-AbAOT A 0B GhL fe: fivz 422
15 [M+1]"

Example 44: 3-Ethyl-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione

0
NJ\N/\
= 0

3-Ethyl-7-methoxy-1H-pyrimido[5,4-c]quinoline-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
mg, 0.11 mmol) via treatment of trifluoroacetic acid in DCM (1 mL). LCMS: m/z 272
[M+17]".
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cycl opent yl am no- qui nol i ne- 3-car boxylic acid ethyl
ester (220 ng). Thus obtai ned am noester was

whyweod4s2&d to the correspondi ng acid i n quant PCEUB2089/031819
yi el d using general procedure D and then transforned
into the correspondi ng ethylamde (165 ng) follow ng
general procedure E. The above et hyl am de (0.52 mmol)

)= H-ChI | o|f5 J(r:ﬁaumollne 2.4-

dlor{e chl oro-i-cycl opentyl S— et hyI
1H pyrim do[ 5, 4-c] qui nol i ne-2, 4-dione (15 ng). LCMVE:
344 [ M+1] +. Exanple 3 1:
cl,ﬂ.p ,n{yl -SJ-diethyl-1 Hpyrimdofd -ciquinoline
i ofe 4% Chl or o- 8- et hyl - qui nol i ne- 3-carboxylic acid

wrxestey (250 ng, 0.95 mmol) was treated with
opgntyl am ne foll ow ng general procedure B to

cycl opent yl am no- 8- et hyl - qui nol i ne- 3-carboxylic acid
ethyl ester (250 ng). Thus obtai nedam no-ester was
hy dy- OhME’cﬁ&-rﬂdmdﬂyQ]mehﬁ@Sﬂfaﬂiﬁxwg: 300 dthylresmtqmd gt 0.9€ mmol)

i el cedu D.andthntr
wasl s W BBt dan ey BatTss T nfiad e woredias PoaaRge &
metﬁﬁfy@l-&l mtmeﬂwr@xﬁamﬂw-qamm Bhiporylicdeid dhyl &sEaddo mg).
ectedto reac n 'tgrrethg/l ﬁhlorofo [ mat e
Tl SR esteR e P phRadin Be FotaopiRe R i bchera
prodedos&[b @pe I‘tﬂieﬂ trahsforthie @ ify thelcdriggpordittpéthylamide (200 mg) following

BRI N NN ML

methlyl@¥fordfothedte adeardifly td1griersl-plockddiedh & furnish 3-ethyl-7- methoxy-1-

4- Chl or.o- 8- pr | - qui oI|ne X
e Rt PP RS e e P e Bhphr e LRI vz see
[M+aycl opentyl ami ne foll owi ng general procedure B to

afford 4-

cycl opent yl am no- 8- propyl - qui nol i ne- 3-car boxylic acid
E xaéripiey 46.€ $103tl0p@it0I- Timleth okip@4-dibk @i Aedlh girb 26+ @siedo[9@s

hydr ed.to the[ oryespondi ng aci d usi ng gener al

' 'é%i%%—%ﬁ@ﬁ—@g—ﬁ—{g?ansforned into the
correspondi ng ethylam de (170 ng) foll ow ng general
roceodure E.

(1-Cyclopentyl-7-methoxy-2,4-dioxo-1, 4-dihydro-2H-pyrimido[5,4-c]quinolin-3-
yh-acetic acid ethyl ester (24 mg) was prepared from 4-cyclopentylamino-8-methoxy-
quinoline-3-carboxylic acid ethyl ester (0.1 mmol) and isocyanato-acetic acid ethyl ester
(0.5 mmol) following general procedure C. LCMS: m/z 398 [M+1]".

Example 47: 3-Ethyl-1-(3-fluoro-propyl)-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4-

dione
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The above ethylam de (0.52 nmmol) was subjected to

reaction with nmethyl chloroformate according to
w@emengds2pr ocedure F to furnish PCT/US2009/031819

1-cycl opentyl - 3-et hyl - 7- pr opy! -

1H pyrimdo[ 5, 4-c] qui nol i ne-2, 4-dione (25 ng). LCMVE:

mz 352 [ M+1l] +. Exanpl e

SS*- Cvcl openg yl - S-ethyl -y-i sopropyl - |
H pyrim dofgj&\wm qui nol i ne””-di one
4- ClrrOre~BNT'S p’\opyl qui nol i ne- 3-carboxylic acid ethyl

.9 mmol) was treated with
cyclo ' n% foll owi ng general procedure B to
af f or h4 Z

cycl opef ty[\lam no- 8-i sopropyl - qui nol i ne- 3-carboxylic

aC| d ett yl ester (240 ng). Thus obtai ned am no-ester

or e CHEEE Y el pE PRl fat i SR Eaden e Ao
wasettdnye cawitid 8-fl( di@Spropylarhiok fallsiwing geaedl @koq@dm@aiwa‘foﬁd 4The

ol CHOHETRYY SO PO P RE boal o ByCRr EPE D).

obtalmeli:@dinb&st-'erMthyﬂme&bd 1o thgadoapsminging3roit iyihg general procedure

D apé&%n%%ﬁgforrﬂ?%ﬁ)\ g‘f%ﬁ'%ﬁ;pb%d%&%l%@%%% r%gfjlloﬁcr)]v?in& %(e)neral
pro¢edOwCE o'ﬁﬁfﬁt}dveSﬂ@ddﬂMHe ¥6.64minbl) aragrsabjeoted td reaction with methyl
H pyrim 4-cl qui nol i ne-
Ch'%"f%‘i‘a& 6’0%0 5 PPAY S eéﬂe?ﬂ%%?ﬁréq'ﬁf%%( i ?%3 ShyhIEERyeroeropyly-7-
metaoiyel plpirhide s 46]q (BB he B, 4-dor4( 188lg). MEMST meeda2dMai'h
cycl opentyl am ne foll ow ng general procedure B to
afford 4-
Examptd 4f evTyylopemtRlo?-thretidxi3une et Hpyymido[5ebigneolres 24 tiohe
ylic acid ethyl ester (220 ng). Thus obtai ned
amn stef was hydrolyzed to the corresponding acid
usin A ~procedure D and then transformed into
t he corrédspdndi ng et hyl am de (180 ng) foll ow ng
cedure E. The above et hylam de (0.54 mmol)
jegted to reaction with nethyl chloroformate
accorflin to general procedure F to furnish
1-cycPapentyl -3-ethyl - 7-trifluoronethoxy-1
H pyri m do[ 5, 4- c] qui nol i ne-2, 4-di one (60 ng). LCWVS:
m Z1-@gdorjenmyl{ +nethoxy-3-methyl-1H-pyrimido[5,4-c]quinoline-2,4-dione (18 mg)

was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-carboxylic acid ethyl ester

(0.1 mmol) and methyl isocyanate (0.5 mmol) following general procedure C. LCMS:
m/z 326 [M+1]".

Example 49: 1-Cyclopentyl-3-(3,5-dimethyl-isoxazol-4-y)-7-methoxy-1H-pyrimido[5.4-

clquinoline-2,4-dione
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Exanpl e 35: 1- Benzyl - 3- et hyl - 7- net hoxy- 1
H pyri m do[ 5, 4- c1qui nol i ne- 2, 4-di one

wWa2@hlop1se8 8- net hoxy- qui nol i ne- 3- car boxyl i ¢ aci BCEUR009/031819
ester (250 ng, 0.94 mmol) was treated with benzyl am ne
foll owi ng general procedure B to afford
4- benzyl am no- 8- net hoxy- qui nol i ne- 3-car boxylic acid

o Oy o SRy LB a b e e R R ol

clquiiadioe-@i-eiobk &rvdmt hess prepaetl dramed-ciy cloerityi@mino-8-methoxy-

.cor ndln e 180 fol | ow
auir i SRR R R So Vel B pdRes il ey
isoxandlp €€.08 thrha) foagihg genavial ;lirocmidn@'b ¢ldMS:ohardoRT & +1]".
according to general procedure F to furnish
1- benzyl - 3-et hyl - 7- net hoxy-1 H pyri m do[ 5, 4-
Exaaiptpib 0 di-Cyre ganiy-a iroete o Xy6 8- thiephentIoNEH-pyrimid 6B . 4-dhdihaline-2,4-
dio Exanpl e 36:
diong et hyl - 7- met hoxy- 1- (t et rahvdr o- pyran-4-yl met hyl )-1
H pyirqi dop 5, 4=c1lqui nol i ne- 2, 4- di one
4- Chh oplq- 8uretlho®y- qui nol i ne- 3-carboxylic acid ethyl

ester (2 1.0 mol) was treated with

C(t re,pyran-4-yl)-nmethylamne (1 .5 mmol)
foll jeneral procedure B to afford

8- met¥ioxy-4- [ (t et rahydr o- pyran-4-yl nmet hyl ) - am no] - qui n

ol inee3- carboxylic acid ethyl ester (324 ng).
3- Et hyl - 7- met hoxy- 1- (t et r ahydr o- pyr an- 4-yl met hyl ) -
1H1p§zy<'t|g@eth[liémbxy&mb%mﬂ-ylmubmﬁid6[591-ﬂ§01inm-2,4-dione
repare r et -4- o : :
(21 Flch B35 St oL g AR PP RIS Sty inliBe Rrearbpxl gpi
ethyd¥ytet (0 ﬂ%rﬁol@bh(}’tﬁ issel afiatd-Ghidghemand.b nandl) &3lIbWing general

pro(i%%ggnﬁﬁ/% @Enw)' tE;)Ialng}Men%?general procedure C.

3- Et hyl - 1- |sopropyl 7- met hoxy 1
5 .

c]q@&illﬁé 2(42@|3néfg, 1 O mml) was treat ed vv|th

i sopropylamine (1 .5 mmol) foll ow ng general

oc to afford 4-

Q R no- 8- met hoxy- qui nol i ne- 3-car boxylic acid
et hyl é¢ster (256 ng). 3-Ethyl-1- isopropyl-7-nethoxy-1
@o[ 5, 4-c] qui nol i ne-2, 4-di one (14 ng) was

epdr ed
r di- i sopr opyl ami no- 8- met hoxy- qui nol i ne- 3- car boxyl i c
%cid ethyl ester (0.10 nmol) and ethyl isocyanate (0.4

mmol ) follow ng general procedure C. LCMS: mz 314
[ MAtEyclopentyl-7-methoxy-3-(4-methyl-thiophen-2-yl)-1H-pyrimido[5,4-c]quinoline-

2,4-dione (26 mg) was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-
carboxylic acid ethyl ester (0.1 mmol) and 2-isocyanato-4-methyl-thiophene (0.5 mmol)
following general procedure C. LCMS: m/z 408 [M+1]". "H NMR (400 MHz, CDCls): &
9.44 (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), 2.29 (m, 2H), 2.11-2.19 (m, 4H), 1.25 (m, 2H) ppm.

Example 52: 3-Ethyl-7-methoxy-1-(3-pyrrolidin-1-yl-propyl)-1H-pyrimido[5,4-c]quinoline-

2.4-dione
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Exanpl e 38: S-sec-Butyl-i-cvcl opentyl-y-nethoxy-i
H pyri m dor5, 4-cl qui nol i ne- 2, 4-di one 3-sec-Butyl -
WO eopelopgsest yl - 7- met hoxy- | PCT/US2009/031819
H pyrim do[ 5, 4-c] qui nol i ne-2, 4-di one (25 ng) was
prepared from
4- cycl opent yl am no- 8- met hoxy- qui nol i ne- 3- car boxylic
acid et hy ester (0.10 mol) and 2-butyl isocyanate
(O 4 mol )] follow ng general procedure C. LCV5: niz
N/Exan'pl e 39:

H-py |mdo[5 4 c]qw noI|ne 2,4-dione (29 ng) was
prepar\ed from

aC| 68@9&&? l'?gyno(%ﬁ‘oibe hﬁﬁﬂoxglu}?ycg gtﬁyl esteggét%gwﬁt LB mmol)

was(tteadechwith 3-plyoblidhwh sygpaepiamile foll@deg germerl. prbéddare Bita afford 8-

metémg/ %—%P\}r{ohgw ‘F—éslp:gﬂ?ﬁ?mfohglﬂ H%IW :? carboxylic acid ethyl ester (315

mg)HT Yy o thid od EmMésnen (86 Inig) 6:-12mhotliveretbBeteditd réactiye viip ethy!

isoc?é%altﬁéj;%gg E(%/ 8?3’}3‘?'%' &X{xlre?H?eoé ‘?0 ?‘Urr%rg g-le%oyll- -nn?etgd»é‘i/- ‘P-I(f-n €
pyrrélidiy-d yopeoplyhH 1edapymioni o[ @t djquiyoligeizybbione { B ©g). haXys:im/z 383
M+ gl d ethyl ester (0.10 mmol) and benzyl isocyanate
? 4 mol) follow ng general procedure C. LCVS: niz
402 [I\/H-1]+ Exarrple 4 1:

Exarrm?/gé op& -Xa- - {E&II 7 %erﬂsc}x y1 H- pvrlmlgg[% 4- c]qumcﬂlne 2.4-dione

Chlooro 8- rret hyI qui nol i ne- 3-car boxylic acid et hyl
ter (125 ng, 0.5 mmol) was treated with
| Aty am ne foll ow ng general procedure B to

en®yl am no- 8- met hyl - qui nol i ne- 3-carboxylic acid

$/ ester (120 ng). Thus obtai ned am no-ester was
hydr ol yzed to the correspondi ng acid usi ng general
ocedure D and then transforned into the

correspondl n%; et hyl am de (90 ng) foll ow ng
pr dcebigrass-methory- Oé’HIS\)@e ét‘ﬁ'ﬂi}o&m%@'({ ethyl eI 6@/@@ 1 0 mmol)

waﬁkgat&pwmcwbﬁeﬁﬂgmmowwg gl pr@&édghpé @6 B®dr8 4-

accord %enera procedure F to furn
cycl@h@sy@r@ggﬁtrg}qat gxyegmsyq)llw -3-carboxylic acid ethyl ester (286 mg). Thus

obtained amino-ester (33 mg, 0.1 mmol) was subjected to reaction with ethyl isocyanate
according to general procedure C to furnish 3-ethyl-7-methoxy-1-(3-pyrrolidin-1-yl-
propyl)-1H-pyrimido[5,4-c]quinoline-2,4-dione (15 mg). LCMS: m/z 354 [M+1]". "H NMR
(400 MHz, CDCls): 6 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,
5H), 1.42 (m, 2H), 1.28 (m, 1H) ppm.

Example 54: 1-Cyclopentyl-7-methoxy-3-m-tolyl-1H-pyrimido[5,4-c]lquinoline-2,4-dione
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methyl -1 H pyrimdo[5, 4-c] quinoline-2,4-dione (10 ng).
LCMS: nfz 324 [ M+l] +. Exanple 42:
WO 20090945pent yl - 3-et hyl -i H pyrim dor5, 4- cl qui nCT/H82089/d31819
- di one 4- Chl oro- qui nol i ne-3-carboxylic acid ethyl
ester (125 ng, 0.53 mol ) was treated with
cycl opentyl am ne foll ow ng general procedure B to
af ford 4-Cycl opentyl am noqui nol i ne- 3-carboxylic acid
hyk>es- ( 1 10 ng). Thus obtained am no-ester was
<E;d & lQ the corresponding acid using general
pro edre D and then transformed into the
sorrRespogdi ng et hyl ami de (80 ng) foll owi ng general
dure E. The above ethylam de (0.28 mmol ) was
pDji'ected to reaction with nethyl chloroformate
@gccordi ngto general procedure F to furnish
1-cycl opentyl - 3- et hyl -
H- plyCidtostmfyd-74methexi-8-al- 'tdnem Byrintld 6}5.@-dduinaip -2, 4-GBe (29 mg)

Wa%orgrezﬂ?ﬁ? fr%nx,fé{:wég&en%%neé rﬂ%th}Xyb%lHQ?}'lnf 3Icarboxyllc acid ethyl ester

(0. 1hhrmy)=') laAt dgﬁ&yénalbaum.mkll-@zéne‘r(o ﬂhﬁrﬁb ) floIIowmg general procedure
or O- (0] naol 1 ne-o-carnoxyl 1 c

c. wavie: mea WTo ARl BiboMiE Coiduradbeus AP 777 td M), 750

(t, 14? nm@w(yh?rvzcﬂ amRAg 719 oHNg. Berer ), 6B3qaetiyy. 6.08 (bO1H),

4. 1%@5 HHW A0 28 B3 (5 BENA 516D 43R 481 2R car boxy|
ic acid ethyl ester (290 ng). Thus obtai ned
Ig aCI Ejdlone

amlno _ester was hydr ol yzed tloI the corresondl n
t he corr oO ’|ng ethylan1de (190 ny) follomnng
*s edure E. The above ethyl anide (0.41 nmol)
70 Qi€ dto reaction with nmethyl chlorofornate
accprdijng to general procedure F to furnish
=@- met hoxy- 1- (4-nmet hoxy-benzyl)-1
o

i mdo[ 5, 4-c]quinoline-2,4-dione ( 1 10 ng). LCME:
mz 422 [ M+l] +. Exanple 44: 3-Ethyl-7-methoxy-1

N pyrim do[ 5, 4- c1qui nol i ne- 2, 4-di one

3- Et hyl - 7- met hoxy- 1 o o .

H- py eV HORRAS: 7@@‘%% -ProHtPhie13-pytimideed-clrgingtie-gddione (26 mg)

Wasod’rgﬁé}eg@roﬁf’@@&&h@)ﬁmﬂo-@%@tﬂ&w dui ﬁé‘m%@&%&xyﬁ@ B&Y lelytester
(0.1 mmolr) IaH]d 1?£ocyanato- l-Jrlntra]t(r)lyll t?eer;zene (O. é ?nrr]r?ol)(followmg general procedure
C. LCMS: m/z 402 [M+1]". "H NMR (400MHz, CDCls): § 9.49 (s, 1H), 7.84 (d, 1H), 7.61
(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-pyrimido[5.4-c]lquinoline-

2.4-dione
0
F\/\/\NJ\N/\
X o}
s
cl N
_0
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ng, 0.1 1 mol) via treatnent of trifluoroacetic acid
inDCM( 1 nL). LCVMS: mz 272 [ M+1] +. Exanpl e 45:

WQ2E 94528 - met hoxy- 1- (4- met hyl - cvcl ohexyl ) -1 PCT/US2009/031819
H pyrim dor5, 4-cl aui noline-2,4- dione
4- Chl or o- 8- met hoxy- qui nol i ne- 3-carboxylic acid ethyl
ester (250 nmg, 0.94 Mol ) was treated with

'IF# E%qh&o é%l metﬁx yI c?lﬁnlrror]%ef3oce‘lrr80xy519 agg y?(lastgr &%Sdur
mmm&Waexmated(vmhhrrefhmrb—bOWrmhemnbwmgrgﬁ)wemupmbdme%%tocz&fohb?-
t t ). T tai.
ehigfetiE- ot Ty dbneF B OB it BpoEs iy estery
(24(ilrrsrrglg)n@hlgseajtmalraab(gj pnmtcfeehleremﬁ I@mi@blyiiaelrtotrreamfespmﬁﬂng adid using
n
aengBh BRI ER BEAH e BB B8 e afRaer oo b st omo)
foll omersgy gertaqr@cpir@ﬁadtrm E .clhetdbone Mrtylarrrrdadé H9 152 airh ol Wé@lsuhi;eﬁed to
CCOl. era %5 ure F t

reacjiop wi |_ h#é:pﬂ)éé}omlate 'Pﬁycf g%@%@éﬁé{e@ij%ﬁito furnish 8-chloro-
3-ethlylphy (4- ﬂncxd@bﬁty@—?emqttnbny}h Hpgri2db{ 3)4-eivginol2e ) diohdMB7 mg).

Z [ +. Exanpl e 46:
Lc“fn% ’6%%%8&'&{&%1 - 7- et hoxy- 2, 4- di oxo- 1, 4- di hvdr o- 2H- pyri

mdo[5 4- cl aui nolin- S—vDacetlc aci d et hyl ester (

acr d e hyI ester (24 ng) was prepared from
¢l.B8pemtyl am no- 8- met hoxyqui nol i ne- 3-carboxylic

ester (0.1 mmol) and isocyanato-acetic acid
(0.5 mmol ) follow ng general procedure C.

; z 398 [ M+l] +. Exanple 47: 3-EthyH

-tN"uor o- pr opyl ) - 7- met hoxy- 1

Hopyrim do[ 5, 4- clqui nol i ne- 2, 4-

di one4- Chl or o- 8- net hoxy- qui nol i ne- 3- car boxylic acid

et yChiesd-@flugrdEmethoxP-qBkolimmes-Latvasylicraeatt eyl whteh (250 mg,

0.8@? . 8/5@013: tE)eia?&}/ \lrvﬁ‘hnl)lqt?/la]rn?ne %Wowrﬂg %grrrleergﬁpl)rogerd%cr:ee Y5 &Sl
but}ﬂémmb@-fpro@@wrmrhm}q&noﬁeene)aybwlmaxtui:l eEhyBesIar(Daxwg) cThus
et hy hus obt ai am no-

' 262
Obtﬁﬁels"d?{?'zﬁf’oqsﬁ K g'icﬁéegg% ?‘85083 ﬁ&‘?‘ﬁ‘&'”&cﬁcbd ﬁ%n%%ergeé?r Bagedure

D apd theadianeformed into the corresponding ethylamide (170mg) following general

procedure E. The above ethylamide (0.170 mmol) was subjected to reaction with methyl
chloroformate according to general procedure F to furnish 1-butyl-3-ethyl-9-fluoro-7-
methoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione (105 mg). LCMS: m/z 346 [M+1]".

Example 58: 1-Butyl-9-chloro-3-ethyl-7-methoxy-1H-pyrimido[5.4-c]lquinoline-2.4-dione

Cl XN o
=
N
/O

4,6-Dichloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (250mg, 0.84

mmol) was treated with butylamine following general procedure B to afford 4-butylamino-
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D and then transforned into the correspondi ng

ethylam de (196 ng) follow ng general procedure E. The
wW@kwvmeesehyl am de (0. 64mmol ) was subj ected to PEHUS10091031819

with methyl chl orofornmate according to general

procedure F to furnish 3-ethyl-1-(3-fluoro-propyl)-7-

nmet hoxy-1 H pyri m do[ 5, 4-c] qui nol i ne-2, 4-di one (138

6-0%?0?@-@%8%5{@9%%-&%{5%@@_a%ﬁ%ﬁhgfst_ei (230mg). Thus obtained

amihbpyter waslayd&rozed tputha abiréspoBdibg dicidnsing general procedure D and

e iR e R R Ty g BPREL b Ro gppera

prondu;e:Eo‘ﬁmﬁt;dvamrrmrﬁdm(n bony. - 0145 mmidl)ﬂﬂas%&ﬁdb@»dxolréantuon with
t t
mefifsPioRoriimayt 3k b af e o R BT P RO RS Sabr-3

eth;[l-lVHrﬂé;thox;E!(lawhmld@ﬁﬁ 4-c]quinoline-2,4-dione (87 mg). LCMS: m/z 362 [M+1]".
1- Cvcl opentyl - 3- (3, 5-di net hyl -i soxazol - 4-yl) - 7- net hoxy
-1 Hpyrimdorb5, 4-
Exaalptaib 9 & Cinera23-4thg |- tie flu dbg-dutbertngtho3y (181 Hyrichida 6 Aydlquisaine-
04 azal -4-yl)-7-met hoxy-1 H pyrimdo[5, 4-
—'—@J—&Sl nol i ne- 2, 4-dione (17 ny) was prepared from
4- cycl opent yl am no- 8- net hoxyqui nol i ne- 3-carboxylic
F\a.&l\g/ﬁtN ester (0.1 mmol) and
4-i socyanat o- 3, 5-di net hyl i soxazol e (0. 05 nmol)
cl x g Feneral procedure C. LOCVS: mz 407 [ Mrl] +.
' . 1-Cvcl opentyl - net hoxy- S-t hi ophen-S-yl -i
H pyri M dor 5, 4- cl qui nol i ne-2, 4- di one
i - @yl opentyl - et hoxy- S-t hi ophen-S-yl-1 Hpyrimdo -c
ui noline -dione (21 ng) was prepared from
4- crly@; Ddlmmno—ﬁkraatrmw&ain@mheﬂegarqmyﬁo beidett3d esteb@%9ingc0.836

mmff s S FH EudrRudarfToldRg osngrel arpgegure. &g gfford -
Chlqiroeﬂcedﬂuoeo Emtyla@m‘ﬁ)) 8-‘m‘nzth39yqu[uNbI]r]e+3 canbaxyiik @acid ethyl ester (185

mQ)H_ D r%ﬁgﬁg@ émipo %Ff‘% yldrr]cgnynjE)gyl %c}rpésggrbo‘?ng amé{ uglng general
procdedQyecD @pé e tFaTBfmmhdxrye e ebrmrespinding ¢thylpinéte- (20§ ma) Iollowing

generaPXrocggngrg[EsTﬁe %]08\% &R Iam?de (100 mg, 0.28 mmol) was subjected to

reaction with methyl chloroformate according to general procedure F to furnish 9-chloro-

3-ethyl-1-(4-fluoro-butyl)-7-methoxy-1H-pyrimido[5,4-c]lquinoline-2,4-dione (54 mg).
LCMS: m/z 380 [M+1]".

Example 60: 1-Butyl-8-chloro-3-ethyl-7-methoxy-1H-pyrimido[5.4-c]lquinoline-2.4-dione

o)
/\/\NJ]\N/\
= o}
~
cl N
_0

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-

butylamino-8-methoxy-quinoline-3-carboxylic acid ethyl ester (210 mg). Thus obtained
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2,4-dione (26 ng) was prepared from

4- cycl opent yl am no- 8- et hoxy- qui nol i ne-3- carboxylic
w@eiod/oneses/l ester (0.1 nmol) and PCT/US2009/031819

2-i socyanat o- 4- net hyl -t hi ophene (0.5 nmmol) foll ow ng

general procedure C. LCVS: mz 408 [ Mrl]+. 1H NMR (400

MHz, CDCI3) : d 9. 44 (s, 1H), 8.32 (s, 1H), 7.80 (d,

aml?g)eStnyvas H)g(arely%ég foé[lﬁ co%éwngﬂgzg agg)usmé; gfﬁeﬁi?jl‘%%iure? ind
therltrahsi@medhintd the cdrredboriding iHylapias (15 any) falob2ig general
proqg,_dﬁbth%rﬁ %éﬁvggﬁ%@ﬁ%ﬁ)ﬁ Fn%cgl)dvlvgs slubYectéJJ QR Ldiioh with methyl
chla2oférnakite medording oo ger&ralqirbmdweqﬁ tofoknigte8-8h bar—ﬁuemyl-n butyl-7-

s meBShCTaiaRR b Bl P4 750 m%mms ZZZ#@C’IMM*'-"

procedure B to afford 8-

24-ara5neo ester (36 mg, O. 1 mml) was subj ected to

reactionywith ethyl isocyanate according to general
procedurg C to furnish 3-ethyl-7-nethoxy-1-(3-

ANCANZIN el 1>y|-propy|) 1
g i Jq 4-c] qui nol i ne-2, 4-dione (19 ng). LCWVS:
wﬂ+ Exanpl e 53:
xyl - 3-et hyl - 7-met hoxy-1 H pyrim dor5, 4-c
ol i ne-2, 4-di one
| or o- 8- net hoxy- qui nol i ne- 3-car boxylic acid ethyl

t
10 o bR o olip R FEROR s ol v gstep 250 mo
0. 863ifnf‘r}lﬂ)dNeF§treated Wltré4-flu?rr? butylamlne foIIowmg generekl)l prO(ie_dure B _todafford
0 0- 8- ui. n ar.box c, agi
o RS g Mol T e i e P RAC B gl et
mg)n‘@hu@oﬂtalﬁﬁ@bbninmteummﬁﬂyied to @ectdrasponding editysing general
ol BRSSP R e B P
15  genkkapprocadwo[ES The apons eétbylam&}ez (96,028 (hiol s subfdied to

reac? IQ‘? Wltg %(%M#Ioiq_&rm e §6 ctrﬁlgg 1q_6;éne7a L{){o%erq]urellf_l? 1%91 % 3-ethyl-9-

fluofoa1- (4:ﬂ'l)oro'bu@6) 7Zm]aﬂnoé<m1 H2drimido[8,8-d|quindlikk-2,4di9Re (38 mg).
2.46 2 1.64-1 .92 5H),
LoMS) B T 1 08 (149 ppm (m =

20 Example 62: 3-Ethyl-1-(4-fluoro-butyl)-7-methoxy-1H-pyrimido[5,4-clquinoline-2,4-dione

(0]
F\/\/\NJ\N/\
= o}

4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (250 mg, 0.94 mmol)
was treated with 4-fluoro-butylamine following general procedure B to afford 4-(4-fluoro-
butylamino)-8-methoxy-quinoline-3-carboxylic acid ethyl ester (244 mg). Thus obtained

25 amino-ester was hydrolyzed to the corresponding acid using general procedure D and
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Exanpl e 54: 1-Cvcl opentyl -7-net hoxy-3-mtolyl-
H pyri m dor5, 4-cl qui nol i ne-2, 4
WO ghooneis2&ycl opent yl - met hoxy-S-mtol yl -i PCT/US2009/031819
H pyrim do[ 5, 4-c] qui nol i ne-2, 4-di one (29 ng) was
prepared from
4- cycl opent yl am no- 8- met hoxy- qui nol i ne- 3- car boxylic

e Eadtslmind e falRobo iR sbuBMs ¢shmeoleeinasenes

procpeiney Bl The auoed wtreyldthidé QS nmigll .48 02mplvivh subjéttetMreaction with

met%?’l%%%bm%?% g%od(:jing_ﬁ? gén?ar%;)r?cga‘hﬁg to7f;rrﬁ%1 %-é'myh-_ﬂ_bﬁ-ﬁgoro-
butyl)-A-etrehxy-HiH-pyrini 85 (e qitdline 2, H-@iohp (95Lig). LEMS 4,346 [M+1]".
3H), 2.41 (m 2H), 2.32 (s, 3H), 1.98 (m 4H), 1.32
(m 2H) ppm Exanple 55:
Exainpev€3: dpeydiadenfid-Be tHiloxno-Brethydblényl)-7-methoxy-1H-pyrimido[5.4-

a Fr'i @ér izg%'_gior 5, 4-cl qui nol i ne- 2, 4-di one
= | - 7-met hoxy-3-p-tolyl-1
H pyrd' m 5.8-c] qui noline-2,4-dione (26 ng) was
oLy
- Q m no- 8- net hoxy- qui nol i ne- 3- car boxylic

yl ester (0.1 mmol) and

| sgcyapat o- 4- net hyl - benzene (0.5 nmol) foll ow ng

S procedure C. LCMS: mz 402 [ M+1]+. 1H NWMR
(400N+E, cba3) @ d 9 49 (s, 1H), 7.84 (d, 1H), 7.61

O(\t~ H, 7.38 (m1 H, 7.34 (m 1H), 732(m1H)

1 Cz(gg%en}_g?h?, (QTIbJorozg—ggalrE& ph@rp;g) 7- E‘P (/H{H w[#n(sldé[aé
c]qu]ncﬂlﬂe-@m didh® (33iY) WxapiebearedGiom 4- c?/clopentylamlno -8-methoxy-

qwq_q_l%ll?;?q%?%ylgz %yi?t%&mdé};%:(bﬁré‘r?mgly aXd )I-fluoro 1 |socyan]éto 2-methyl-
benZerfe @i Dmab) folldwiky Gérerd-prededyc qUTMS: ime420 pawfoxyl i c
acid ethyl ester (250 ng, 84 nmol) was treated with
4-fl uoro-butylam ne foll ow ng general procedure B to
Exad@fpied84l 17€yclopentyl-3-(3-fluoro-4-methyl-phenyl)-7-methoxy-1H-pyrimido[5.4-
chl org- 4- 84 fl uoro- butyl am no) - 8- net hoxy- qui nol i ne- 3-¢
M@%%ﬂ%l d ethyl ester (240mg). Thus obt ai ned
am no- est pas hydrolyzed to the corresponding acid
' | procedure D and then transforned into

to reacti on with nethyl chI or of or mat e
ding to general procedure F to furnish 8-chl oro-
3- e'?fhyl 1-(4-fluoro-butyl)-7-methoxy-1

G pyrim do[ 5, 4-c]quinoline-2, 4-dione ( 1 17 ng). LCMS:
mz 380 [ M+ 1]+
1-Cyclopentyl-3- (3-f|uoro -4-methyl-phenyl)-7-methoxy-1H-pyrimido[5,4-

c]quinoline-2,4-dione (28 mg) was prepared from 4-cyclopentylamino-8-methoxy-
quinoline-3-carboxylic acid ethyl ester (0.1 mmol) and 1-fluoro-5-isocyanato-2-methyl-

benzene (0.5 mmol) following general procedure C. LCMS: m/z 420 [M+1]".

Example 65: 1-Cyclopentyl-7-methoxy-3-(3-methoxy-phenyl)-1H-pyrimido[5.4-
clquinoline-2,4-dione
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Exanpl e 57: 1-Butyl-3-ethyl-9-fluoro-7-nethoxy-1
H pyri m do[ 5, 4- c1qui nol i ne- 2, 4-di one
wal2@blotses 6- f | uor o- 8- met hoxy- qui nol i ne- 3- car boRg/T/U82009/031819
acid ethyl ester (250 ng, 0.88 mmol) was treated with
butyl am ne foll ow ng general procedure B to afford 4-
but yl am no- g-f | uor o- d- net hoxy- qui nol i ne- S-car boxylic
acid ethyl ester (282 ng). Thus obtai ned am no-ester
S dr ed to the correspondi ng acid using genera
<}§;c ur nd then transforned into the
cor} esfondi ngP et hyl ami de (170ng) fol | owi ng genera
& E. The above ethylanide (0.170 nmol) was
cted to reaction with nmethyl chloroformate
ccording to general procedure F to furnish
dl- butyl - 3-et hyl -9-fl uoro-7- methoxy-1
H pyri m do[ 5, 4- c] qui nol i ne-2, 4-di one ( 105 ng). LCMS:

m z1-G¢é o;ﬂdﬁ'%?}n‘reth&%;ﬂm -hebifbxy-phenyl)-1H-pyrimido[5,4-c]quinoline-2,4-
chil or o-

dlor]_q_(5§t q}]m%rp);egprgcp Ea %glc}p@egtykml%ggﬁ%ethoxy -quinoline-3-carboxylic

aC|d4?tﬁyI|Bs£é|ﬁ|t(®l1 mrsolm&omyahmblm@h&qﬁwrb@w to 5rrmo|pkonowmg
e ester

> geng@l 9'10&?@% G oh@'\ﬂ% 'ﬁ& @@dwai ;h‘ HB@@PQ 'VEH% &Qﬁ'#)o?@ 50 (s,
1H)47. bel‘(d"ﬁ-m T‘Qﬂ(tCW—IP'?QM @ 1'F-§t'.h§®<¥d QW) @!32 R, $H9%fétp(>eth? 6.28
aci d obt ai ned_am no- est
(s, R ﬁfhﬂp o1l"i)z@a7t(%(3ﬁ'ﬁe3ng&5(9r éb‘;})o%(? 1y 20i &0t ZQg(ngéherb% (m,
2H)ppReedure D and then transformed into the

correspondl ng ethylam de (155ng) follow ng general
procedure E. The above ethylam de (155ng, 0.45 mmol)

10  ExaWke 66/01 €FdiGsntyR-3L8MEbio0bh ey 7-HBhBM/- 119 by BfRR. 4BiRinoline-

according to general procedure F to furnrish
tyl-9-chl oro-3- ethyl-7-nethoxy-1
H pyrim d: 5, 4-c] qui noline-2,4-dione (87 ng). LCVE:
z 2

“MITORS
H

+. Exanpl e 59:
-1-(4-fluoro-butyl)-7-methoxy-1

do[ 5, 4- clqui nol i ne- 2, 4-di one
or o- 8- met hoxy- qui nol i ne- 3-carboxylic acid

¥ ester (250ng, 0.836 mmol) was treated with
4-fYuorobutyl am ne foll owi ng general procedure B to
QAfford 6-
Chl or 0- 4- (4-f1 uoro- but yl anm no) - 8- met hoxy- qui nol i ne-3-c
ar Hokytlorenidi3d 3diunkd-pheny g1/ -reBexyihl-pymmigo[Bhclbiumedne-2,4-

dion%';ﬁhggﬁgg%gﬁpé%@a'?e@%g%qﬂ-é’ﬁ%eh@laWﬁo-@Qﬁétﬁ&@QMﬁd?ige-%c-:da‘1jboxylic

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+1]". "H NMR (400 MHz, 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), 2.06-2.18 (m, 4H), 1.26 (m, 2H)
ppm.

20
Example 67: 1-Cyclopentyl-3-(4-difluoromethoxy-phenyl)-7-methoxy-1H-pyrimido[5.4-

clquinoline-2,4-dione
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procedure D and then transforned into the

correspondi ng ethylam de (105 ng) foll owm ng general
wee@eetiee E. The above et hylam de (100 ng, O.PSI/OR09/031819

was subjected to reaction with nmethyl chloroformate

according to general procedure F to furnish 9-chloro-

3-ethyl-1-(4-fl uoro-butyl ) - 7-met hoxy-1

H pyrim do[ 5, 4-c] qui nol i ne-2, 4-di one (54 ng). LCMS:

mz 380 [ M+ }]4. Exanpl e 60:

1-Beﬁil-8- hlor o- 3- et hyl - 7- net hoxy- 1

pyrij m { , 4- cl qui nol i ne- 2, 4-di one
T BghTS0- 8- met hoxy- qui nol i ne-3-car boxylic acid
et hyl ¢ster (250ny, 0.84 nmol) was treated with

noe foll owing general procedure B to afford

oro-4- butyl am no-

d- nt hoxy- qui nol i ne-S-carboxylic acid ethyl ester (210

‘hg) Thus obt ai nedam no-ester was hydrol yzed to the

correspondi ng aci d using general procedure D and then
?

t r anSYEeRARY S tdliftugeorehexspiind i gneth ayy- ARy Emideis4ny)
c]qurQthQlQ' @Slogé nes #lg) Wa@ %@éﬁé"r@d from W@c%@ﬁ(@laﬁmﬁlé%tﬁ&y-

was Su ljecte to reaction wt

QuinSH S P OTIHICACKE SOV AoHRS (0.3 rEhsang ' BRI BORy 4-fpooyanato-

ben]Zé‘rféqd095hm§Toq—)rﬂ)IQﬁ/\ﬁi”ﬁg3 &@Fé/l'p‘récelakﬁé/d: YeMER %54 EMH(]JI\/B
H pyri m do['5, 4- c]qU| nol i ne- 2, 4-di one (75 ng)
mz 380 [ M1] +. Exanple 6 1:
Exagidid 6811-Cydiddentyr7 Inéttoy- 3104 ﬁmhyrfoWe)thoZ(vIB%hWYHJovnm.dofs 4-
H-pyr|n1dor5 4-"clqui nol'T ne- di one
digde | yor o- 8- net hoxy- qU|noI|ne 3-carboxylic
aC|d ethyl esger (250 ng, 0.88 mml) was treated with

4-f|uoro-bup¥+aﬂ1ne foll ow ng general procedure B to
af ford

Iﬁr -fI uor o- but yl am no) - 8- met hoxy- qui nol i ne- 3

<j§¥ar acid ethyl ester (175 ng). Thus obtai ned
anm no-gster was hydrolyzed to the correspondi ng acid

geral procedure D and then transforned into

e gorrespondi ng ethylam de (95 ng) foll owi ng general

rogedure E. The above ethylanm de (95 ng, 0.28 mmol)

a@s subjected to reaction with nethyl chloroformate

according to general procedure F to furnish 3-ethyl-
f | ueCyeldpdndd7HuethoxybBH{4+-trjftudromedtiaoyyphinyl)-1H-pyrimido[5,4-

c]quli_rlﬁol?ix{a-lf,ﬂ-gi%g (2421_ r%];)%\'/lésn Srlelpgreed%l‘om 9 Ic?&%pén?ﬁarﬂ%)ol&methoxy-
quinoline-3-carboxylic acid ethyl ester (0.1 mmol) and 1-isocyanato-4-trifluoromethoxy-
benzene (0.5 mmol) following general procedure C. LCMS: m/z 472 [M+1]".

c

Example 69: 1-Cyclopentyl-7-methoxy-3-(2-trifluoromethyl-pheny)-1H-pyrimido[5,4-
clquinoline-2,4-dione
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LCVB: mz 364 [ M+ 1]+. Exanple 62: 3-Ethyl-
-(4-fluoro-butyl)-7-nmethoxy-1

woR@y045210r 5, 4- cl qui nol i ne- 2, 4-di one PCT/US2009/031819
4- Chl or o- 8- met hoxy- qui nol i ne- 3-carboxylic acid et hyl
ester (250 ng, 0.94 mol ) was treated with
4-fl uoro-butylam ne foll ow ng general procedure B to

o R B R RRL S PR iaty sy s Ky BB 4- 244

c]qu1fgjllne -Phidiondt(21 mey) wasipnepaesd mm\Mag/cla)pdntplayrﬂmﬂ8mm(h@

spandi hg a usin eneral procedur
auire i SRR R WS o 8RBPn " SEky e GRS Ry -
benterid @v menofefolmang gpereca puseedire TheCMsowez eshiM-edti.de
(145 ng, 0.45 nmol) was subjected to reaction with
nmet hyl chl orof ormate according to general procedure F

Exatrpld m ni-GVCI(ﬁaeat\}fh-VlméIhéAf-$-l( StorethylPptlifluorafneteyHoay-3Lyl)-1H-

H do ui nol i ne-2, 4-dione (95 ng). LCME:

i 2k le 63:

1- Cvcl open yI 3 (4-fl uoro-3-net hyl - phenyl)-7-nmet hoxy-1
pyrd m 5, 4- clauinoline-2,4-dione

Cyg]\op ntyl - 3- (4-fl uoro- 3- net hyl - phenyl ) - 7- met hoxy- 1
p rlmdo 5.4- c]quinoline-2, 4-dione (25 ng) was

om 4-cycl opent yl am no- 8- net hoxyqui nol i ne-
carbox lifc acid ethyl ester (0.1 mmol) and

\@or o- 4- i socyanat o- 2- net hyl benzene (0.5 mmol)
Jollow ng general procedure C. LCMS: mz 420 [ M+l] +.
Exanpl e 64:

i - Q’é# 9{ (7 éetﬁP{?) 35 ﬁ] rglﬁghb{ﬁ g?&ﬁ&HReraHB}-W%M '
yrl@(&@ﬂ@wwne 3Aore @@rfDQMNaﬁewrhWFe[d fremy4 pydommWOﬁ

o e o e e DD 0, R Rl ooty 2
triﬂt@r@faetwafywandoédhmoaﬁcrilpwmge@ereﬂ orocedyrslO. S: m/z 460 [M+1]".

1-fluoro-5-isocyanat o- 2- net hyl benzene (0.5 mol)

follow ng general procedure C. LCVS: mz 420 [ Mtl] +.
Exaﬂpjm‘r’ﬂ -Camlopentyl-7-methoxy-3-(3-methyl-benzyl)-1H-pyrimido[5.4-c]quinoline-
24 'dquéCl opentyl - y- met hoxy- S- P- met hoxy- phenvD-i

~~Fpyri mdor5, 4-

@(jumol i ne-2, 4- di onel- Cycl opentyl - 7- met hoxy- 3- (3- net h

M@prrl m do[ 5, 4- c] qui nol i ne- 2, 4-
0

1-Cyclopentyl-7-methoxy-3-(3-methyl-benzyl)-1H-pyrimido[5,4-c]quinoline-2,4-

dione (18 mg) was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-carboxylic
acid ethyl ester (0.1 mmol) and 1-isocyanatomethyl-3-methyl-benzene (0.5 mmol)

following general procedure C. LCMS: m/z 416 [M+1]".

Example 72: 3-(3-Chloro-phenyl)-7-methoxy-1-(4-methyl-cyclohexyl)-1H-pyrimido[5.4-

clquinoline-2,4-dione
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15

di one (32 ng) was prepared from
4- cycl opent yl am no- 8- met hoxy- qui nol i ne- 3-car boxylic
w@eiod/oneses/l ester (0.1 nmol) and PCT/US2009/031819
i -i socyanat o- 3- met hoxy- benzene (0.5 mml) foll ow ng
general procedure C. LCVS: mz 418 [M1]+. 1H NMR (400
MHz, CDCI3) : d 9.50 (s, 1H), 7.86 (d, 1H), 7.64 (t,
1H), 7.44 (t, 1H, 7.30 (d, 1H), 6.82 (dd, 1H), 6.60
1Hp, (s, 1H), 5.04 (p, 1H), 4.17 (s, 3H),
'l .40 (m 2H), 2.04-2.20 (m 4H), 1.24
dpm~ BXAnpl e 66:
pey yl - 3- (3-fl uoro- phenyl ) - 7- net hoxy- 1
i dor5, 4-cl auinoline- 2,4-dione
N opentyl - 3- (3-fl uoro- phenyl ) - 7- met hoxy-1
pyri m do[ 5, 4-c] qui nol i ne-2,4- dione (23 ng) was
prepared from

4- Q%QL?M@T&M?m)n%&?mh@cmgl-ewwmw&ﬂ FlayPiegd[5,8-

aci. l e r .1 nmo n
C]quirlcf“f‘ﬁ%r‘gg'gn‘? 21012-’)/3 A& FHQH%’)QH 2’0(’1)3'5‘%)4'@467‘?@%‘ ng
cyclgB&Ezmhin OF QIRSIHEB-darbdxGMBacitiethyéed (WG iy, 0.4k "WVR) 6AO9-

MHz, CDCI3) : d 9.45 (s, 1I—2, 7.84 %d, 1H), 7.62 ((1d _
chloiq)ﬁ:lsopygrj_at?-lb’en{q_tbe’ (O:ﬁ_GZ‘@mPphf Ilgw)n’g genekal E)nﬁatceqLLp_q)a’C.7|T I\éS. m/z
450(m1tH), 7.09 (s, 1H), 5.06 (p, 1H), 4.15 (s, 3H),

2.42 (m 2H), 2.06-2.18 (m 4H), 1.26 (m 2H) ppm

Exanpl e 67:
Exaﬂm)QIH ¢$:@P(gt¢r)5/lbr2%f(eﬁvlw1fdvUI@bémﬁltﬁl@léﬂroWLﬂWéﬁrinﬁdd]@,ﬂhﬁ@ﬁyndine-
- pyrimdorb5, 4-
2441098 nol i ne- 2, 4-di onel- Cycl opentyl - 3- (4-di f | uor onet hox

- phenyl ) - net hoxy-1 H pyri m do[ 5, 4-
@gui ol 2, 4-dione (19 ng) was prepared from
Ssychpert-yigm no- 8- met hoxyqui nol i ne- 3-carboxylic

etthyl ester (0.1 mmol) and
udo® onet hoxy- 4-i socyanat obenzene (0.5 mmol)

| 2w ng general procedure C. LCMS: mz 454 [ Mtl] +.
Exalipl e 68:
~CL- Cvcl opent yl - 7- met hoxy- 3- (4-trifl uor omet hoxy- phenyl) -

1 H-@yri m dor 5, 4- cl aui nol i ne-2, 4-di one o

1- Gy'SrepeiprghenyDteayriorgntyl- (-methoxy{ 1horbird olo.dyclfHrelppi2. 4-
dionk (555 RYd) WHsFRERaréd from 4-cyclopentylamino-8-methoxy-quinoline-3-carboxylic
acid ethyl ester (0.48 mmol) and 1-chloro-3-isocyanato-benzene (0.72 mmol) following

general procedure C. LCMS: m/z 422 [M+1]".

aci

Example 74: 1-Cyclopentyl-3-(3,5-dimethyl-pheny)-7-methoxy-1H-pyrimido[5,4-

clquinoline-2,4-dione

Qi L1

X o}
o
N

\
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c] qui noline-2,4-dione (24 ng) was prepared from

4- cycl opent yl am no- 8- met hoxyqui nol i ne- 3-carboxylic
w@eiod/oneses/l ester (0.1 nmol) and PCT/US2009/031819

1-isocyanato-4-trifluoromet hoxybenzene (0.5 mol)

foll ow ng general procedure C. LCV5: niz 472 [ M+1] +.

Exarrpl e 69:

H- %? ﬁ;? E}él@ég 5n§Fn%8waheng/% 7t lo%?ﬁ %%ﬂ%(éo[@? cﬁ%n)ollne-

2 4-d|0&€|($ﬁ)|nlnga§ prepdieainfesin yytlopenttylyinind-gratettamxy-o8inplnd-8i
uor onme m do 4. .
carteX Gl 51 P G B R R aR T 2 sy Bqzene (0.48
mmdh ylloivoygerengtah pioced@e Iget EING quiz2vbla [Me~1]"3- car boxyl i ¢
acid ethyl ester (0.1 mmol) and
1-isocyanato-2-trifluoronethyl benzene (0.5 mmol)
Exafrplld D5 1nQy ciapeatyid3-(Bretios g he ey 7 -meChdBy- 1 @y ridbdo[5 Meclduinoline-
npl e 70:
2.4-4/1G Vel opentyl - 7- met hoxy- 3- (5- net hyl - 2-tri fl uor onet hyl -
furan- 3- -1 Hpyrimdor5, 4- cl quinoline-2,4-dione
@\r@ | - 7-met hoxy-3-(5-methyl -2-trifl uoronethyl -
Hpyri m do[ 5, 4-c]quinoline-2,4-dione (25
) vva prepared from 4-cycl opentyl am no- 8-
t hOoXxy-9ui nol i ne- 3-car boxylic aci d ethyl ester (0.1
* and 3-isocyanat o- 5- net hyl -
trl | uoronet hyl -furan (0.5 mol) foI | owi ng gener al
- procedure C. LGvs: nmfz 460 [M+l] +. Exanple 7

H- Fﬂ,&(ﬁﬁ)gjﬁﬁ%— 3(ﬂ¥ra/u-lph8n¥)f L7 m%o&y&ﬁ-@%@mlg&gy g]qumollne 2,4-

dionk-(8Y mhg)p\%l%tpjépa?edf&brhwwﬁ)péﬁtymthB -esthayt-uidoline-3-carboxylic
acug(trtg%glsg'a?(flf%rﬂmo% %H(IJ q thyI % |sécyanac{o%enzéne (0%)mm06 following

gendrat plcog@atoy | BTMBomB At [exy:- qui nol i ne- 3- car boxyl i c
acid ethyl ester (0.1 mmol) and
1-i socyanat onet hyl - 3- net hyl - benzene (0.5 mmol)
Exafh@lld D6y 1RQy die@tyiB-(R13adiedtiyBpenyy CMBethok 1 A4y rifnddol]. 4-

ngl e 12:
Jg%ﬂ%%-—éhﬂ—gw_g@-phenyl ) - 7- met hoxy- 1- (4- net hyl - cvcl ohexyl ) -

yC hexyl) 1 H-pyrlmdo[5 4-
cladingline-2,4-dione ( 1 15 ng) was prepared from
rre\t OX§ - 4- (4 met hyl cycl ohexyl ami no) -

1-Cyclopentyl-3-(2,3-dimethyl-phenyl)-7-methoxy-1H-pyrimido[5,4-c]quinoline-
2,4-dione (22 mq) was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-
carboxylic acid ethyl ester (0.32 mmol) and 1-isocyanato-2,3-dimethyl-benzene (0.48

mmol) following general procedure C. LCMS: m/z 416 [M+1]".

Example 77: 1-Cyclopentyl-3-(2.5-dimethyl-phenyl)-7-methoxy-1H-pyrimido[5.4-

clquinoline-2,4-dione
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qui nol i ne- 3-carboxylic acid ethyl ester (150 ng, 0.44
mmol ) and 1- chl oro-3-i socyanat o- benzene (0.66 mol)
wo a00vonseR) general procedure C. LCVS: niz 450 POAL$H2009/031819
Exanmpl e 73: S- O Chl oro- phenvD-i - cvcl opent yl - met hoxy- i
H pyri m dor5, 4-cl qui nol i ne- 2, 4-di one
3-(3-Chl oro-phenyl ) -1-cycl opentyl - 7- met hoxy-1
H pyrim do[ 5, 4- c] qui nol i ne-2, 4- di one (55 ng) was

epare m

<}ﬂ@ ﬁLo am no- 8- met hoxy- qui nol i ne- 3-carboxylic

acitl et'hyl ester (0.48 nmol) and
3-i socyanat o- benzene (0.72 nmol) foll ow ng
negjal procedure C. LCMB: mlz 422 [ M+l] +. Exanple 74:
cl opentyl - 3- (3, 5-di net hyl - phenyl ) - 7- net hoxy- 1
_ &+ pyrimdorb5, 4-

cl aui nol i ne- 2, 4-di onel- Cycl opentyl - 3- (3, 5-di net hyl - phe

ny |- Eyeloming-8y2,b-dimpeiHyi-phahy]) - thethogyH AQyriftdo[ 2 4 4] qliirmdlige-

2,440 T i a R R R o Arrssgoal Reermeth QB inelie &

cartﬁb‘('ylﬂfb didythylesster1(0.60 nddolamd )-|ﬁ¢¢anato-2,5-dimethyl-benzene (0.48

5 mmp QR ge P S oS e A TRl Th 06 [y +.

Exarrpl e 75: 1-Cvcl opentyl - S—Oet hyI phenvD’\ nmet hoxy- i
4- 2 :

quinoline-

Aﬁiﬁggr|n1do[5 4- c]qU|noI|ne 2, 4 dlone (89 ng) was
prepared from

cl open fnino-8-nethoxy-quinoIine-3-carboxyIic
I ler (0. 32 mmol ) and
-i socyanat o- benzene (0.48 muol) foll ow ng
ocedure C. LCMS: mz 416 [ 1] +. Exanpl e 76:
pentyl - 3- (2, 3-di net hyl - phenyl ) - 7- net hoxy- 1
yIN'm dor 5, 4- cl aui nol i ne-2, 4-di one

;oCycIopentyI 3- (2, 3-di net hyl - phenyl ) -7-met hoxy-1

H pyri m do[ 5, 4- c] qui nol i ne-
10 7-Methoxy-1-(4-methyl-cyclohexyl)-3-m-tolyl-1H-pyrimido[5,4-c]quinoline-2,4-

dione (135 mg) was prepared from 8-methoxy-4-(4-methyl-cyclohexylamino)-quinoline-3-
carboxylic acid ethyl ester (0.29 mmol) and 1-isocyanato-3-methyl-benzene (0.44 mmol)

following general procedure C. LCMS: m/z 430 [M+1]".

15 Example 79: 1-Cyclopentyl-7-methoxy-3-(3-nitro-phenyl)-1H-pyrimido[5.4-c]quinoline-

2.4-dione
Qi Q.
NJ\N NO,
X o)
s,
N
O\

1-Cyclopentyl-7-methoxy-3-(3-nitro-phenyl)-1H-pyrimido[5,4-c]quinoline-2,4-

dione (19 mg) was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-carboxylic

80



2,4-dione (22 ng) was prepared from

4- cycl opent yl am no- 8- et hoxy- qui nol i ne-3- carboxylic
w@eiod/oneses/l ester (0.32 mmol) and PCT/US2009/031819

1-i socyanat o- 2, 3-di net hyl - benzene (0.48 nmol)

foll owm ng general procedure C. LCV5: niz 416 [ M+l] +.

Exanpl e 77:

amq{gtﬁ\/res%pgtg rgfc:ﬁ) L4 ?lsoc{/raentattyg s Qgr!z)ehg_((srgtmhn?o }/foillowmg

genetahpiosedurs 6. Z,GMGl re33Qeigpent yl - 3- (2, 5- di net hyl - phe
nyl)-7-nmet hoxy-1 H pyrimdo[5, 4-c] quinoline- 2,4-dione
(46 nmg) was prepared from

Exafhptey 80: dp@ydiatentyil-aonéh ot 1iBctriflg oioneth ire h&nry | e B -peringidbis ., 4-

5 acid tr |l ester (0.32 mmol) and
Qggi—?—%%a—%%ﬁ%ﬁ 5-di net hyl - benzene (0.48 mmol)

gogeneral procedure C. LCVS: nmz 416 [ M+1] +.

pethyl cvcl ohexyl)-3-mtolyl -
, &-cl qui noli ne- 2,4-dione
0xy- 1- (4- net hyl -cycl ohexyl )-3-mtolyl -
i mdo[ 5, 4-c]quinoline-2,4- dione (135 ng) was
(giepared from
nethoxy 4- (4- nethyl cycl ohexyl am no) - qui nol i ne- 3-

car box CI d ester (0.2 I nd. .
o e enctnd T une bRy b SRl Rrned  pho sl 5Py ica i
c]q@ﬁﬂ.ﬁé@l 4- @lbﬁ@ (ezmhg) Was edrf#ozn 4.30c16pdnh i aminbeamBthexy-9:

qwq_q_l ?:’}; q:gtgyjllq%qv (ﬁé rQoI aaq?aﬁ@cygngto-%-n|tro-benzene (0.5

10 mmép Qn@{fvmg?ehwa progediexy - ICNI8: mid 456 [paryl ) - 1
H pyrim do[ 5, 4-c] qui noline-2,4- dione (19 ng) was
prepared from
Exaﬂnme/m qp@vﬁwdeammqsa diRbgKyhehyi HTohEhexB1 Bayhexgd[s.4aci

c?th ster (0.1 nmol) and
Mmaé%ﬁ&%-s nitro-benzene (0.5 mmol) follow ng

eneral cedure C. LCVs: nfz 433 [M+1l] +. Exanpl e 80:
| -y-met hoxy-S-P-trifl uoronethyl-phenvD-i
oS 4- cl aui nol i ne-2, 4-di one

entyl - 7- met hoxy- 3- ( 3- trlfluoronethyl-phenyl)-l
fm@o[5,4- c]quinoline-2,4-dione (27 ng) was
red from 4-cycl opentyl am no- 8- met hoxyqui nol i ne-

15 1-Cyclopentyl-3-(3,4-dimethyl-phenyl)-7-methoxy-1H-pyrimido[5,4-c]quinoline-
2,4-dione (106 mg) was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-
carboxylic 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-Cyclopentyl-7-methoxy-3-o0-tolyl-1H-pyrimido[5.4-c]lquinoline-2,4-dione

81



3-carboxylic acid ethyl ester (0.1 mmol) and

1-isocyanato-3-nitro-benzene (0.5 mmol) follow ng
w@emengds2pr ocedure C. LCVS: niz 456 [ MF1] +. Exe@pUS2089/031819

1: 1-Cvclopentyl-3-(3, 4-di net hyl - phenyl)-7-nmet hoxy-1

H pyri m dor5, 4- cl aui noli ne-2, 4-di one

1- Cycl opentyl - 3- (3, 4-di net hyl - phenyl ) - 7- net hoxy- 1

H pyri m do[ 5, 4-c] qui nol i ne- 2, 4-dione (106 ng) was

epar ed m
@c ,dLo | am no- 8- net hoxy- qui nol i ne- 3- carboxylic
i¥ ethyl[ ester (0.32 mml) and
at o- 3, 4-di net hyl - benzene (0.48 mmol)
Wi ng general procedure C. LCMS: nmfz 416 [ M+l] +.
wpl e 82: 1-Cvclopentyl-7-nethoxy-3-o-tolyl-
d3 pyri mdor5, 4-cl qui nol i ne-2, 4-di onei - Cycl opent yl *- et
hoxy S-o-tolyl-i H pyrimdo[5, 4-c]quinoline-2,4-dione

( 24 -oWlopensy I TERSROBH3IoHOM-1H-pyrimido[5,4-clquinoline-2,4- dlone (24 mg)

Wasacgp%grgg ﬁent lg)?ci(n}p%?@?afmﬁﬁgr thggﬂ/l Sl%cl)lllplg 330acr cr)xtgl ():( gmd ethyl ester
(0.1imind0&pan a&&yanaireizhyibmplemﬁaﬁe (05 mnmarpfo)oving bemdraiprocedure

5 gg@gal %qﬁﬂi;s gmLth/IByl mz 402 [ M+1] +. Exanpl e 83:

H-pyrlmdor5 4-cl qU| nol i ne- 2, 4 di one

prepared f
buty @: nmet hoxy- qui nol i ne- 3-carboxylic acid
fégh O~1 nmol ) and
1 |socya at o- 3- net hyl - benzene (0.5 mmol ) foll ow ng

procedure C. LCMS: n12 390 [ M+ 1] +. Exanpl e
&4 -BenzoH , 31di oxol -5-yl -1 -cvcl opentyl - 7-net hoxy-1
H per m do[ 5, 4- clqui nol i ne- 2, 4-di one S-Benzo
~@hoxol - S-yl -i -cycl opentyl Ao et hoxy-1 H pyri m' do
-clquinoline - dione (33 ng) was prepared f
4- Sy BYYhEREHMOXMiSNG- tslyhﬂﬂﬁaswtda[ﬁ Helopeling- %ér%%@y(ﬂ ¥ gng) was
10 pre@&é@fr@hWﬂ)ut?%ﬁﬁ{o -8 %éhdmu)noﬁr'ﬂéi?,fbafb%lﬂm %9%@?&%@1

di oxol e owi ng general procedure
mmg@;ggd 1ﬂ§;cg:yarrpgo-[3|\mgtp¥ spzant ©- @g}mol) foIIowmg general procedure C.

LCMS%/%':@lgmyj+-S-l ndan- d- yl - y- met hoxy- i
H pyri m dor5, 4-cl qui nol i ne- 2, 4-

Example 84: 3-Benzo[1,3]dioxol-5-yl-1-cyclopentyl-7-methoxy-1H-pyrimido[5,4-

15 clquinoline-2,4-dione

QA

3-Benzo[1, 3]dioxol-5-yl-1-cyclopentyl-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4-
dione (33 mg) was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-carboxylic
acid ethyl ester (0.1 mmol) and 5-isocyanato-benzo[1,3]dioxole (0.5 mmol) following
20  general procedure C. LCMS: m/z 432 [M+1]".
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di one i-Cycl opentyl - S-i ndan- S-yl -y-nmet hoxy- |

H pyrim do ”-cl qui noline®-dione (21 ng) was prepared
WO p@a1094528 PCT/US2009/031819

4- cycl opent yl am no- 8- net hoxy- qui nol i ne- 3- car boxylic

acid ethyl ester (0.1 mmol) and 5-isocyanat o-i ndan

(0.5 mmol) follow ng general procedure C. LCMs: nifz

428 [ M+ 1] +. Exanpl e 86:

i - Cvcl opentyl -y-net hoxy- S- phenet hyl -
Exahhpiey 85 : nfi- Qo dpehiytB3 dnd amed -y iia n2iibxy-diHameimido[5.4-clquinoline-2,4-
dioi-CycIopentyl-y-methoxy-S—phenethyI-I H pyrim do
-—inchuinolineAA-dione (20 nmg) was prepared from

4- clyClapmmityH3andanes-§ - Pratdtiaoxy-1dHipyrohit o]6:43c] qaindimeyd, 4-dione (21

aci d et hyl .est and -phenyl)ethyl . .
mo sy Babe B3 Eoian T g SrENEP s S tibrmii acia etny
estdr QB:mmd 1Y add 6-i§ddyrdrato-indeariPben@adl) following general procedure C.
=(3; -phenyl ) -1-(4, 4-di fl uoro-cvcl ohexyl)-7-neth
Loy Be gl ot 5. 4
clqui nol i ne- 2, 4- di one4- Chl or o- 8- net hoxy- qui nol i ne- 3-ca
rboxylic acid ethyl ester (250 ng, 0.94 mmol) was
<:g&zak3d O I4 di fl uoro-cycl ohexyl am ne foll ow ng

edal _prokeddre B to afford 4-
(4 A- dif | uor o- cycl ohexyl am no) - 8- net hoxy- qui nol i ne-3-¢
S ¢ acid ethyl ester (192 ng). Thus obtai ned
ester (92 ng, 0.25 mml) was subjected to
eagtion with 1- chloro-3-isocyanat o-benzene accordi ng
¢Q general procedure Cto furnish 3-(3-chlorophenyl)-
-(4, 4-difluoro- cyclohexyl) 7- met hoxy- 1
H-pyr|n1do[5 4-c] qui nol i ne- 2, 4-di one (69 ng) LCVE:
n1 1 N%l . CD : °.56_

m_em 1H), 706714(m2H) 648(m1H) 509(m
4.08 (s, 3H, 2.84 (m 2H, 2.23 (m 2H),

80@2 00 4H) ppm Exanpl e 88:
3l% 0- phenyl ) - 7- met hoxy- 2, 4- di oxo- 3, 4-di hvdro

- 2k pyri m dor 5, 4-
yNobi n-1-yl | -pi peridine-i-carboxylic acid
butyl ester

1-Cyclopentyl-7-methoxy-3-phenethyl-1H-pyrimido[5,4-c]quinoline-2,4-dione (20
mg) was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-carboxylic acid ethyl
ester (0.1 mmol) and (2-phenyl)ethyl isocyanate (0.5 mmol) following general procedure
C. LCMS: m/z 416 [M+1]".

Example 87: 3-(3-Chloro-phenyl)-1-(4,4-difluoro-cyclohexyl)-7-methoxy-1H-pyrimido[5,4-

clquinoline-2,4-dione
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4- Chl or o- 8- met hoxy- qui nol i ne- 3-carboxylic acid ethyl
ester (1 .09, 3.77 mmol) was treated with

wa2@aims29i peri di ne- 1- carboxylic acid tert-butBpCT/E81089/031819
foll owi ng general procedure B to afford

4- (1-tert-butoxycarbonyl - pi peridi n-4-yl am no) - 8- net hox

y-qui noline- 3-carboxylic acid ethyl ester ( 1 .48 g).

£ Thus obtained am no-ester (500 ng, 1.17 mmol) was

fu\;/m d reaction with
hl gr\o/‘gocyanato benzene according to general
proc te furnish
| or o- phenyl ) - 7- met hoxy- 2, 4- di oxo- 3, 4-di hydro
yrj m dof
cjquinolin-i-ylj-piperidine-i-carboxylic acid

tert-butyl ester (500 ng). LCMS: mlz 537

[ MH1] +. Exanpl e 89:

3- (@Gﬂbf@%-mqﬂhm«yyju)no'ﬁner@tdad)qulbq[diqjelflylcﬁsIBrz(Q@O my, 0.94 mmol)
WasglF e%ééddmt X 61 dlﬂjorg )?CLI'(S}% rrg gr;(eZI’OQOVg:ngn%%ﬁal&ﬁ’rﬁée‘i@'ﬂ%gqg afford 4-
(4, 4W|fp;gro-nyd@{e5<yl¢nmjcqm-meihpmeqmndhneeB-oainoxylibydid@thI osted€l 92
mg)]g ?%L?ﬁ (gagin%’:ﬁmmo?gs%re(% %Cg‘?ﬁfz%' rﬂr%oF) W34l Sjreétled RS Pe%%%'r{ \?/itr%-
chidr@-3{igeay ahato-dephareyd cpordingetb lyer gralprbced s 6- 18 fdrn thh IBy((r atr i2o-

r
pheﬁlgi}(%l,g]oqrﬂjo?oé o h%&é I ?Crhélgc%x&/y{ ePY”'B {)glsﬁ e]gylnollrtedf%é dlone (69
mg)OL8®ISImit 372 [I&GMF,B*.. mesévoqmi,]&ch)(amee(sgoH) 7.58 (m 1H)

- (1- Ac | - pi pecidin-4-yl)-3-(3-ch - nyl )-7-0et h
7 A 0 R BEy 24 JHh A G657 4R 2] FALE I 68T 1),
4.08L6s( HACSBAY(Im, RHYEZ. 28N ZH)y Il BOZ-(Bame M ppnphenyl ) - 7- met h

oxy-1 H pyrimdo[5, 4- c]quinoline-2,4-dione (45 ny)

was prepared according to general procedure Hfrom
Exathpe388: mhmqsmmmemhbmvlwmmnhmw@ A-dfixpe34-dihpdré-2H-pyrimido[5.4-

. S5, oLone di hydrochl ori de

: e Hoelicadq e. LCMB: miz 479

M91]+ 1H NVR (400 I\/Hz CDCIS) : d 9.59 (s, 1H), 7.58

)\sgn”\ 7.52 1H), 7.42 (m 1H), 7.24 (m 1H),
8 m{@, 6.48 (m 1H), 5.18 (m 1H), 4.82

(m 1T . cBH), 3.95 (m 1H), 3.20 (m 1H),

3. 58- N 3H), 2.08 (s, 3H), 1.78 (m 2H) ppm
Exanp :

1-(1-8 - pi peridin-4-yl)-3-(3-chl oro-phenyl) - 7- et

hoxy-D Hpyri m dor5, 4-

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 following general
procedure B to afford 4-(1-tert-butoxycarbonyl-piperidin-4-ylamino)-8-methoxy-quinoline-
3-carboxylic acid ethyl ester (1.48 g). Thus obtained amino-ester (500 mg, 1.17 mmol)
was subjected to reaction with 1-chloro-3-isocyanato-benzene according to general
procedure C to furnish 4-[3-(3-chloro-phenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-
pyrimido[5,4-c]quinolin-1-yl]-piperidine-1-carboxylic acid tert-butyl ester (500 mg). LCMS:
m/z 537 [M+1]".
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cl qui noline-2,4
-di onel- (1- Benzoyl - pi peri di n-4-yl)-3-(3-chl oro-phenyl)

WO Z00a09450%y- 1 H pyrim do[ 5, 4- c]quinoline-2, 4-BCDO2005031819
ng) was prepared according to general procedure H from
3-(3- chl oro-phenyl)-7-net hoxy-1-pi peridin-4-yl -

H pyri m do[ 5, 4- c] qui nol i ne-2, 4- di one. di hydrochl ori de

Exaﬁa?el%@ijs-@éprg%%ﬁ?-‘;-ﬁ RZY i 861 ESVE: I 5 541

clauthdn &2l Hdion@libpylovhlode met hanesul f onvl - pi peri di n*-vD-y-
nmet hoxy-i Hpyri m dor5, 4- cl qui nol i ne-2, 4-di one
HN”3N( 3-0Chll - phenyl) - 1- (1- net hanesul f onyl - pi peri di n-4-y
5l Hpyrimdo[ 5,4-c]quinoline-2,4-dione
47 ng). was prepared according to general procedure H
B- chl or o- phenyl ) - 7- met hoxy- 1- pi peri di n-4-yl -
¥#i m do[ 5, 4-c] qui nol i ne- 2, 4- di one. di hydrochl ori de
50 ng, 0.1 mmol ) and net hanesul fonyl chloride. LCVS:
“mz 515 [ M+1] +. 1H NVR (400 MHz, CDCIS) : d 9.56 (s,

1 7 : .

( m&g&&rﬁgtp(%p%ls%gn%tpné)%ﬁ’_ﬁpeé. ¥I ﬁﬁamldé[ 4- c]gwaéhne -2,4-
diorteHihydgochorids, (4 BHNQ) Wa@zre(paredzae)cprdﬁlsﬂo-generzl procedidp G from 4-
-t Rog 1V RBb12 3 Sy cra 2 aviimidels sclaynolingtv
piperidmiepecardpxyid agiditert-bhiylesten (d6d g, ﬂ-881‘0mo|md-lQM%Z-I2{ZZH37 [M+1]".

- di one3- (3- Chl or o- phenyl ) - 7- met hoxy- 1- [ 1- ( pr opane- 2- su

Ifonyl) p| per| d| n 4 yI] 1 prr| m do[

3 i it

] § ) pmethaxe-dH-pyrimido[5.4-
[ general procedure H from

C]Q&?Oglgg%rﬁquh(? henyl ) - 7- met hoxy- 1- pi peri di n-4-yl -
pyri m do[ 5, 4- c] qui nol i ne- 2, 4- di one. di hydr ochI oride

nﬁ ) and nethanesulfonyl chl oride. LCME:
;@m Exanpl e 94:

izii kenyl ) - 7- met hoxy- 2, 4- di oxo- 3, 4-di hvdr o
yod m or5,4- clauinolin-1 -yll-piperidine-1

afi d di et hyl am de

| or o- phenyl ) - 7- met hoxy- 2, 4- di oxo- 3, 4-di hydro

- 2H pyrim do[ 5, 4- c]quinolin-1-yl]-piperidine-1
-suffonic acid di met hyl am de (48 ng) was prepared

A0 1A 1-piperidin-4-y1)-3-(3-chloro-phenyl)-7-methoxy-1H-pyrimido[5,4-

c]quinoline-2,4-dione (45 mg) was prepared according to general procedure H from 3-(3-

chloro-phenyl)-7-methoxy-1-piperidin-4-yl-1H-pyrimido[5,4-c]quinoline-2,4-
dione.dihydrochloride (50 mg, 0.1 mmol) and acetyl chloride. LCMS: m/z 479 [M+1]*. 'H
NMR (400 MHz, CDCls): 6 9.59 (s, 1H), 7.58 (m, 1H), 7.52 (m, 1H), 7.42 (m, 1H), 7.24
(m, 1H), 7.10-7.18 (m, 2H), 6.48 (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.

Example 91: 1-(1-Benzoyl-piperidin-4-yl)-3-(3-chloro-phenyl)-7-methoxy-1H-

pyrimido[5,4-c]quinoline-2.4-dione

&5
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to general procedure H from

3-(3-chl oro- phenyl ) - 7- net hoxy- 1- pi peri di n-4-yl -
woipaoplosdseld[ 5, 4- c] qui nol i ne- 2, 4-di one. di hydr ocPCDUR2069/031819

(50 mg, 0.1 mmol) and N, Ndi net hyl sul fanoyl chl ori de.

LCVS: nfz 544 [ M+l] +. Exanpl e 95:

1- (1- Benzenesul f onyl - pi peri di n-4-yl)-3-(3-chl oro- pheny

| )-4-methoxy-1 Hpyrim do[

5, 44 c1qui nol i ne- 2, 4- di onel- ( 1- Benzenesul f onyl - pi peri di
- ~3-(8-c - phenyl ) - 7- met hoxy- 1 Hpyri m do]
4-c] g ngﬂln -dione (51 ng) was prepared

accor ding Y o Yen&r al® procedure H from

3-(3- g pRenyl ) - 7- met hoxy- 1- pi peri di n- 4-yl -

H-pyr $, 4-c] qui nol i ne-2, 4- di one. di hydrochl ori de

(50 nnDI) and benzenesulfonyl chl oride. LCMS:

nl z 57¢ [N%1]+ Exanpl e 96: 3-(3-Chl oro-phenyl)-1-H (1

, 1- di ©xo-t et r ahvdr o- 1| anbda *6*- t hi ophene- 3-
S’U|1‘c felus ANy SFHSéHo‘m ﬁ-‘-yﬁ'i%y 3'—0‘h70r5ﬁ>h@:%%¥7-%ethoxy 1H-pyrimido[5,4-
yrim dor uinol i ne-2

C]qLBnC(“Be@kﬂ dippe bﬂe’ﬁg Wa%p’[eﬂ?a'(eﬂ ascedngdo gererahyasefure Hdfsme 3-(3-
chId?@-pﬁerﬁH‘)L'f FH%}H&X -ﬁ'—d?ﬁéﬂo‘m Ay HQHXhm?d'oTﬁa&J&Efﬁ}hoi}me -2,4-

5 m do|[ 5, qui nol i ne- I one ng&b
diongy %&f@@'(&@@d?@mgoﬂdn@éﬁéf‘élbebm%@mﬁ@ HC m/z 541 [M+1]".

3- (3-chl oro- phenyl) - 7- met hoxy- 1- pi peri di n- 4-yl -

Hpyri m do[ 5 4-c] qui nol i ne-2, 4-di one. di hydr ochl orl de
w% hlaremhe nwlird-(1-methanesyifenvi-piperdip:4-yl)-7-methoxy-1H-
vrlgxﬂd%)?-%ﬁb?ﬂr%hﬁé’-bmotmb!ﬁe chioride. LCVS: miz 619 [M1] +.

anpl e .
\4)[3 (3- Chl oro- phenyl) 7- et hoxy- 2, 4- di oxo- 3, 4- di hvdr o

a-a yrig dofA
cl gui oUl\- - pi peridine-i-carboxylic acid
et hyl aifi déd- ['3- (8- Chl or o- phenyl ) - 7- met hoxy- 2, 4- di oxo- 3

x2H pyrim do[ 5, 4-
-yl ]-piperidine-1-carboxylic acid
nfde (40 ng) was prepared according to genera
roeedure H from
3-13-chl or o- phenyl ) - 7- met hoxy- 1- pi peri di n- 4-yl -

H | [ I
(50 413”@“3*0 %ﬁ%ﬁw e Rl RpanE e W‘*‘%‘ﬂmﬁ? "Eoe
pyrimigeiy, 4-closinphpe 8 jone (47 mg) was prepared according to general procedure

H frémr§g(gfﬂcg’5 é)%ﬁylp*ﬂ‘?ﬁb)fﬁaxyﬁ' FBEMX M=y A @S 2 4 SLlikbNiFE-2, 4-
dione. dlhydyochlorlde (50 mg, 0.1 mmol) and methanesulfonyl chloride. LCMS: m/z 515
[M+1]". "H NMR (400 MHz, CDCls): & 9.56 (s, 1H), 7.58 (m, 1H), 7.48 (m, 1H), 7.38 (m,
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-Chloro-phenyl)-7-methoxy-1-[1-(propane-2-sulfonyl)-piperidin-4-yl]-1H-

pyrimido[5,4-clquinoline-2,4-dione
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cl quinolin-1-yll-piperidine-i-carboxylic acid
i sopropyl am de
W@ 2(403094328h! or o- phenyl ) - 7- met hoxy- 2, 4- di oxo- 3, BETUR2009/031819
-2H pyri m do[ 5, 4-
c] qui nolin-1-yl]-piperidine-1-carboxylic acid
i sopropyl am de (39 ng) was prepared according to
general procedure H from
/J% 3- chl or o- phenyl ) - 7- met hoxy- 1- pi peri di n- 4-yl -
b n1do[5 ] qui nol i ne- 2, 4-di one. di hydrochl ori de
650\ g Egig;% and isopropyl i socyanate. LCVB: mz
8 99:
3-(2- phenyl ) - 7- met hoxy- 1- (4- net hyl - cvcl ohexyl ) -

& ige- 2, 4 di one3- ( 2- Chl or o- phenyl ) - 7- met hoxy- 1- (
4- nethyINcycIohexyI) 1 H pyrimdo[5, 4-

c] quithol i ne- 2, 4-di one (50 ng) was prepared from

8- met hoxy- 4- (4- et hyl cycl ohexyl am

quishGr aoseneaybdx)ethexvatil trsepane- ?e§l%'féhny'@@'pfaﬂ'”ﬁ‘n¥ﬂ H-
yrlﬁ‘f%[é-zl-%muﬂ{o@n@Q 4j SOty @ﬂ%@) \pﬁsr‘&%ﬁ&e(i %Cé’o'?rdﬂg% Feneral procedure

'owi ng general procedure C 1] +
H errH ?mfswore@hW) 7ot ay-1- p'aergd"sé yd«J,H PYEidofd. 42 IquiRoline-2.4-
dlon@'alréyd%éﬁorl?jeﬁgo ﬁ? Oﬁhmmolgaﬁa n(éiﬁlan%b‘)llfog Qﬁ’or(dé\ L@IVIB m/z 543
M+{1y | 198(m 1H), 165(m 4H) 156(m 1H) 108
(d SFD ppm Exanpl e 100:

ohenyl) 7- nethoxy 1- (4- net hyl - cvcl ohexyl) -
A7 eathowy- 4-Loa(073m4:d|hvdro 2H-pyrimido[5.4-

dqﬁhﬂﬂ1Ch1&b&uﬁﬂﬁm%hﬁmﬁbH@&BQ%Mhﬁa&ﬂe”Ethy' cycl ohexyl) -
I Hpyrimdo[5,4- cJquinoline-2,4-dione (55 ng) was

mrgpared from 8- nmet hoxy- 4- (4- nethylcyclohexylan1no)
/”hgi |ne 3 carboxylic acid ethyl ester (0.164 mol)

ghaN1- - socyanat o- benzene (0.25 mmol)

f ol Jrocedure C. LCVB: mlz 450 [ M¥l] +.
Exanpl e

4-r Ooro- phenyl ) - 7- met hoxy- 2, 4- di oxo- 3, 4-di hvdro

cl quinol ¥n-1-yl | - pi peri di ne-i-carboxylic acid

i sopropyl este
r4-[ 3-(3-Chl oro-phenyl ) -7-net hoxy- 2, 4- di oxo- 3, 4-di hydr
0- ZH3pprGorgaghenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5,4-

c]quinolin-1-yl]-piperidine-1-sulfonic acid dimethylamide (48 mg) was prepared according
to general procedure H from 3-(3-chloro-phenyl)-7-methoxy-1-piperidin-4-yl-1H-
pyrimido[5,4-c]quinoline-2,4-dione.dihydrochloride (50 mg, 0.1 mmol) and N,N-
dimethylsulfamoyl chloride. LCMS: m/z 544 [M+1]".

Example 95: 1-(1-Benzenesulfonyl-piperidin-4-yI)-3-(3-chloro-phenyl)-7-methoxy-1H-

pyrimido[5,4-clquinoline-2,4-dione
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c] qui nolin-1-yl]-piperidine-1-carboxylic acid

i sopropyl ester (47 ng) was prepared according to
w@emengds2pr ocedure H from PCT/US2009/031819

3-(3-chl oro- phenyl ) - 7- met hoxy- 1- pi peri di n-4-yl -

1H pyrim do[ 5, 4-c] qui nol i ne- 2, 4-di one. di hydr ochl ori de

(50 ng, 0.105 mmol) and isopropyl chloroformte. LCVS:

n%§‘§33 [N%1]+ Exanpl e 102:

- < 3 0 Qr o- phenyl
ho y »o 3. 4-di hvdr o- 2Hpyri m dor 5, 4- cl
i no ehexane- car boxylic acid nethyl

-8 nmet hoxy- qui nol i ne- 3- car boxyl i c acid
(250 ng, 0.94 mol) was treated with
frans 43 | o- cycl ohexanecar boxylic acid ethyl ester
fol |l owlng general procedure B to afford

8- nEth8xy 4- (frans 4 et hoxycar bonyl - cycl ohexyl am no) - q

bt R R e g k- oS RHE T Rer o et o

pyrltrﬂjd[ﬁﬁ%]dumulh\e - dlom?eh{ﬂirrﬁg)3/va§@@y@r@ata@cd}6ﬂhg@@general procedure

acco ral_procedur f ur.ni. o
H e rreTER e ShergPst o F b B inglige .4
dioridisydRochidpidei (5D ﬁ‘@[ 0 1 mmol) and benzenesulfonyl chloride. LCMS: m/z 577
g 4-c]quinolin-1-yl]-cycl ohexane-carboxylic acid ethyl
M+dL¢ or (175 ng). LCMS: nfz 508 [ M+1]+. Exanpl e 103:
Trans-4-r 3- (3 Chloro phenyl

3 -thiaphene-3-
sulfbrh\m)tm i .ram&ﬂﬁz r{nathbﬁv ¢hlmn@ndail&m%lo)nnauﬁ@42mdme? 4- di ox
o - 3, 4-di hydr o- 2H pyri m do[ 5, 4-
§<cﬁgukpolin-1-y|]-cyc|ohexanecarboxylic aci d.

& ochloride (31 ng) was prepared according to
gengr: r ocedur from
frans- - 3- (B¢ henyl ) - 7- met hoxy- 2, 4- di oxo-

yr|n1Bo[5,4-c]quinoIin-l-yI]-cycIohexa
HRec-agl d ethyl ester (75 ng, 0.15 mol).

LCNVE: 430 [ MH1] +. Exanpl e 104:

| or o- Dhenvn”- et hoxy”~”- di oxo- S*- di hvdr o"Hp

yrimdoo5, 4- cl auinolin-1-yll-cvclohexane-carboxylic

acid ethyl ester

4- Gh{3eC o~ e y{1-q Ui atddxionetr3nyeiad-triophehe-3astilfdn ) pig ridin-4-

yI]-ﬁr%te%roxyg-%Egpy%ido?&%-db]qnl}?r%li%e-2,4-dione (51 mg) was prepared according to
general procedure H from 3-(3-chloro-phenyl)-7-methoxy-1-piperidin-4-yl-1H-
pyrimido[5,4-c]quinoline-2,4-dione.dihydrochloride (50 mg, 0.1 mmol) and 1,1-dioxo-
tetrahydro-thiophene-3-sulfonyl chloride. LCMS: m/z 619 [M+1]".

Example 97: 4-[3-(3-Chloro-phenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5,4-

c]quinolin-1-yl]-piperidine-1-carboxylic acid ethylamide
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was treated with c/s-4-am no-cycl ohexanecar boxylic
acid ethyl ester follow ng general procedure B to

W@ LF0o00l528 PCT/US2009/031819
8- met hoxy- 4- (c/ s-4- et hoxycar bonyl - cycl ohexyl am no) - qu
nol i ne- 3- carboxylic acid ethyl ester (198 ng). Thus
obt ai ned am no-ester (175 ng, 0.44 mol) was subjected
to geaction wth 1-chloro-3-isocyanato-benzene
accprding to general procedure Cto furnish

~CRs- (3ochl phenyl ) - 7- met hoxy- 2, 4- di oxo- 3, 4-di h
y&r o-RHpyr i i d

ui

5, 4-c] f- 1yl ]¥cycl ohexane-car boxylic acid ethyl
ester LCVS: m z 508[ M+1] +. Exanpl e 105:
C/s’\- Chl oro- phenvn" met hoxy””- di oxo- S*- di hvdr o™Hp

hl or i dest 4-[ 3- (3- Chl or o- phenyl ) - 7- net hoxy- 2, 4- di oxo-
3, 4@l @ycg{lé’ro%ﬂ'eﬁ}’lf VJH\QF?(L)@/ A4-dioxo-3,4-dihydro-2H-pyrimido[5,4-
]qU|noI|n 1-yI']=cycl ohexanecar boxyl | ¢ aci d.
clayndiipdcHi-eperiing-35arhgxyligesidetaylamils (48 s waﬁgprwred according

to ggﬁé}gfé"rbc&fu%ﬁc#&@ﬁ(&fcﬁl%m henyl) 7 methoxy 1£|perld|n -4-yl-1H-
c/s-4-[3-(3-chl oro-phenyl)-7- di oxo-

pyrigidplgifHelagineling42 Gy qipig- @IBMC@'@]W%@W :Q howno)-andEttexa
|soc?§né3c@rLtl§¥\)1$l % 23 h+afhyl ester (75 ng, 0.15 mol).
mz 480 [ MF1l] +. Exanpl e 106:
3- (3-Chl oro-phenyl)-1 -cvcl ohexyl - 7- net hoxy- 1

Exah'foq’é’gfk QBT o A T Init8noxe- 24-diRBS. 4- dihvdro-2H-pyrimidol5.4-
3-Chlor 0- henyl )- I- cycl ohexyl ’- rret hoxy-1

re ared from

P
J& C hexyl am nq- 8- net hoxy- qui nol i ne- 3- car boxylic
ag'ld"élthl/l f@z@g‘l mmol ) and

i -chl

©-benzene (0.15 mol) follow ng
gener aI

proceure C. LCvs: nmlz 436 [ M+l] +. Exanpl e

107: 2af 1
. 31di © - 7- met hoxy- 2. 4- di oxo- 3. 4-di hvdr o- 2Hpyri m
i dor dT¥-clMuinolin-i-vD piperidine-i-carboxylic acid

tert-p®tyl ester4-(3-Benzo[l
, 3] di oxol - 5-yl - 7- met hoxy- 2, 4- di oxo- 3, 4-di hydr o- 2H pyri
m deB5E4Lhlobeiieny)-7meathgly) 2, pidipxot 34 -diby droe2tt-prinyidfs, 4-

cladftpl - hoogting SaiBiouln T s Rbaltan ] AT thares,
accgrdqlgltngbnefeL@'ocedlmwmnm 348gHctloet-plydnyl)-7-methoxy-1-piperidin-4-yl-
1H-pyrimido[5,4-c]quinoline-2,4-dione.dihydrochloride (50 mg, 0.10 mmol) and isopropy!

isocyanate. LCMS: m/z 508 [M+1]".

Example 99: 3-(2-Chloro-phenyl)-7-methoxy-1-(4-methyl-cyclohexyl)-1H-pyrimido[5.4-

clquinoline-2,4-dione

&9



ester (0.31 mmol) and 5-isocyanat o-benzo[ 1, 3] di oxol e

(0.465 mmol ) follow ng general procedure C. LCVM5S: m z
wWG2A009004529 +. Exanpl e 108: 3-Benzo[ 1l PCT/US2009/031819
, 3l di oxol -5-yl -7-nmet hoxy-1 -piperidin-4-yl-
H pyri m dor5, 4- cl aui nol i ne-2, 4-di one. di hvdr ochl ori de
3-Benzo[ 1 , 3] di oxol -5-yl -7-met hoxy-1 -piperidin-4-yl-
H-pyrinido[5,4-c]quino|ine- 2, 4-di one. di hydrochl ori de

n?ﬁl epared according to general procedure G

On
4~(3-"venlo[ T, 3] di oxol - 5-yl - 7- met hoxy- 2, 4- di oxo- 3, 4-di h
P do[ 5, 4- c] qui nol i n-
i peridine-1-carboxylic acid tert-butyl ester
O'NTg, 183 mmol ). LCMS: niz 447 [ M+1l] +. Exanpl e 1009:
3oBenzoH

, 3l di oxol -5-yl - 1- (1- net hanesul fonyl - pi peridin-4-yl)-7-

mi‘tC'hQXGhloro -phenyl)-7-methoxy-1-(4-methyl- cyclohexyl) 1H-pyrimido[5,4-

clautig e RAHio8e (0.6 ) 154 SeRAREdE BIRAGHErA sy y1 ) - 7-
cyclaRéXynYind)- ngrymmmsokés[rb&yfc 8didl @thyoéstére(ﬂaﬁgndham and 4%hie0-2-
repare cordln (0] ener ceaur e
5 isocyaghpghaenedp 2Baan) BonhaRBeRE RyBItTE U JR0. 1
[M++r£pwmed@b§m=|z: g%mexsam ﬁBQ'(}ﬂ ﬂHWOMOF!;@(Eﬁ 149, 7.52
t hanesul f o chloride
RS TR A1 92 a0 TR A RSB} 2715 163 88 (m.
1 % 6. 92 1 6. 86
1H)’(Hrh)35i’ﬁb%ﬁ%ﬁ%-(@g)fmw%d(m%)%‘H}fg (s 1I(—|)m 6H)12 (s,
1H), 5.09 (m 1H), 4.38 (m 1H), 4.18 (m 2H), 4.07
10  Exafible 800: 3-3-AforbBhertl-7-ndetfdxyi M 4-rBlhyI-&ycRhekin- 138y rimido[5,4-

2H), 1.14 (t, 3H) ppm Exanple 110:
Jﬂ%ﬂ%ﬁ&éﬁ%ﬂ@@%ntyl 7- met hoxy- 2, 4- di oxo- 1, 4- di hvdr o- 2H py
dor 5, 4- ¢l aui nolin-3-yl)-benzonitrile
\@ cI- 7- met hoxy- 2, 4- di oxo-1
€ pyri m do[ 5, 4-c] qui nol i n- 3-

yI)-oenzonltrlle (19 ng) was prepared from

yCRypert yl am no- 8- met hoxy- qui nol i ne-3- carboxylic
acit_efhyl ester (0.1 mmol) and

3Ji sdtyanat o- benzonitrile (0.5 nmml) foll owi ng

3-(4-Chloro-phenyl)-7-methoxy-1-(4-methyl-cyclohexyl)-1H-pyrimido[5,4-
c]quinoline-2,4-dione (55 mg) was prepared from 8-methoxy-4-(4-methyl-
15  cyclohexylamino)-quinoline-3-carboxylic acid ethyl ester (0.164 mmol) and 1-chloro-4-
isocyanato-benzene (0.25 mmol) following 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-

20  clquinolin-1-yl]-piperidine-1-carboxylic acid isopropyl ester
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general procedure C. LCM5: niz 413 [ M1] +. Exanpl e
111:
wWa2090945pent yl - 7- met hoxy- 3- ( 3- met hyl sul f anyl - pP&ry53004031819
H pyri m dor5, 4-
cl aui nol i ne- 2, 4-di onel- Cycl opentyl - 7- met hoxy- 3-(3-neth
yl sul fanyl - phenyl )-1 H pyri m do[ 5, 4-
c] qyi noli ne-2, 4-dione (28 ngy) was prepared from
4- ?%Plopentylanlno 8- met hoxyqui nol i ne- 3-carboxylic

est .1 mol) and
1-isogy jc|<3- | sul fanyl benzene (0.5 mmmol)
fol | owm™ng '\genra prycedure C. LCMS: m z 434 [ M#1] +.
Exanpl e '
i -Cvc | - § P- met hanesul f onyl - phenvD- y- met hoxy-i

, 4- claui nol i ne-2, 4-di one
1- Q/cl pent yl - 3- ( 3- net hanesul f onyl - phenyl ) - 7- met hoxy- 1
H-pyr| m do[ 5, 4- c]quinoline-2,4-dione (21 ng) was
pr L i -
Cy?fg gf]btrﬁ&%gfh@h?%gxnﬁ’e_tﬁ&%_ 3/92 @ngj{d%B%gﬁ%S/&?Jzﬁ E?ﬁ'ﬂnao[s 4
C]qLHJ%'Vﬂl - I@!@?’Bj'm& &1CGEHOHHIC|Q$@'20MODBG iestee ({72ghyyas gregared
accgﬂam(g)tg) gb%} prm:@dlﬁ'@ﬁ fEcM’I’ %J(éachl%ﬁmrﬁll)blr%ethoxy 1-p 3perldln 4h yl-

Chl or o- phen - 7- et g di oxo-
1H- pyjmdq%cp]gwp@j@p -2,4-dione. dlhydrochlorlde (50 mg, 0.105 mmol) and

|sodF|op)ﬂ:bHHl‘o'ft9Hafb iLCKAd: ¥ Bb9INIfne- i - car boxylic acid
tert-butyl ester

4- Chl or o- 8- met hoxy- qui nol i ne- 3-carboxylic acid ethyl

Exa?rﬁa‘i&i 04: 2658 3-(B-EnIBRPANe 8- -rh&tR Bk e 4WidX3-3.4-dihydro-2H-

-54am no- pyrrlol I di ne 1 car poxyl1 c a(tll d tert but yl

R) - 1- tert butoxycarbonyl pyrrolldln 3- ylan1no) 8-m

qui nol i ne; 3- carboxylic acid ethyl ester 381

d] am no-ester (208 ng, 0.5 mmol) was
on With

A-cjguenolin-i-ylj-pyrrolidine-i-carboxylic acid
tert-butyl ester (194 ng). LCVS: mz 523 [ M+1] +.
Ex arphlerdtd-ethoxy-quinoline-3-carboxylic acid ethyl ester (250 mg, 0. 94 mmoI)

was {3550 W B A SRRk RS el bR i el
procedure B to afford 8-methoxy-4-(trans-4- ethoxycarbonyl cyclohexylamlno) quinoline-
3-carboxylic acid ethyl ester (207 mg). Thus obtained amino-ester (200 mg, 0.50 mmol)
was subjected to reaction with 1-chloro-3-isocyanato-benzene according to general
procedure C to furnish frans-4-[3-(3-chloro-phenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-
pyrimido[5,4-c]quinolin-1-yl]-cyclohexane-carboxylic acid ethyl ester (175 mg). LCMS:
m/z 508 [M+1]".

Example 103: Trans-4-[3-(3-Chloro-phenyl)-7-methoxy-2.4-dioxo-3.4-dihydro-2H-

pyrimido[5.4-c]quinolin-1-yl]-cyclohexanecarboxylic acid.hydrochloride
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(R)-3-(3-Chl oro-phenyl ) -7-met hoxy-1-pyrrolidin-3-yl-
H pyri m do[ 5, 4-c] qui nol i ne- 2, 4-di one. di hydrochl ori de

W@ 2@omps28vas prepared according to general proREUUSEOB3I1819
from
3-[(R) -3-(3-chl oro-phenyl ) -7-met hoxy- 2, 4- di oxo- 3, 4-di h
ydr o- 2H pyri m do[ 5, 4- c] qui nol i n-

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

105 ng, 0.2 nnDI) LCVB: nmfz 423 [ M+l] +. Exanple 115:

% | 1 R) -
ﬁh -szrroI(i(di) n-3-yl)-7- met hoxy-
3t ; ! )

5,4-c9qui nol i ne- 2, 4- di one

e xphenyl)-1 -((R)-1

- mgt hgnesjul f onyl - pyrrolidin-3-yl)-7-nmethoxy-1

[ 5, 4-c] qui noline-2,4-dione (29 ng) was

red according to general procedure H from
(Ry-3-(3-chl oro-phenyl)-7-nmet hoxy-1-pyrrolidin-3-yl -

H F’Méhém gﬁgﬁerﬂo&lﬂréhﬂ‘}lblrﬁ'&ho@»ﬁlﬁh%% %ngooﬂ-lﬂlpgrr rhfé@[5 4-

met hanesul fonyl chl ori

c]qlmc%mg@i] qu_’[r}axa@@g@p%hclapgi hydrochloride (31 mg) was prepared
acc&dfngst’é/%erﬁ%rna ﬁgﬂpeéd% rONREY Vraf s A8 B OXM ofo-ArHyPXOmBirdxle ivdloxo-
3 4'dt£‘b/5rl9r pyrimidolp4-clayipeBl-1-wllqeclphexapesripoxdicasicethyl ester (75
mg, to‘ﬂ’f g m%ﬁ)y LcRst ﬁ’f/z 480 [M+1]".
Chl or 0- 8- met hoxy- qui nol i ne- 3-carboxylic acid ethyl
ester (266 ng, 1.0 mmol) was treated with

Exafnple>t @104 Y- 3-Ehiofd-PRerynCamBRGY) DU @6xd13 UediflydrsLpml
ester Tol oW ng gener al “procedure B to afford

2 <! I 2 -.|.|u“.zf;; 2 id g s"j~ € am nO) - 8-
net@oxy qui nol i ne- 3- carboxyllc acid ethyl ester (345
Thus obt ai n d am no-ester (208 ng, 0.5 nmol) was

HO

j ) Eﬁsr- on with
i -chlerg Fspeyamat 0- benzene according to genera
procedure tp furnrsh

A-cJquifnoIN n-i -yl J-pyrrolidine-i-carboxylic acid

tert-potyl ester (177 ng). LCMS: mz 523 [ Mt1] +.

Exanpl e 117:

( S)4—Gh|©8)—83|ﬂi&bh(rxy§njwr(r)yhe 3%—art&ixhlm<qp-rdleqbylre’s¢dri(ﬂ5mm@,- §.04 inmol)
waﬁ#e%’(éd v@?trgc% amrno c Hoﬁ&a‘nggargwyhc Lad% ’[hyl eé‘tgrr f%ﬁcr)]wilng Eﬁar‘rjeeral
procedure B to afford 8-methoxy-4-(cis-4-ethoxycarbonyl-cyclohexylamino)-quinoline-3-
carboxylic acid ethyl ester (198 mg). Thus obtained amino-ester (175 mg, 0.44 mmol)
was subjected to reaction with 1-chloro-3-isocyanato-benzene according to general
procedure C to furnish cis-4-[3-(3-chloro-phenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-
pyrimido[5,4-c]quinolin-1-yl]-cyclohexane-carboxylic acid ethyl ester (138 mg). LCMS:

m/z 508[M+1]".

Example 105: Cis-4-[3-(3-Chloro-phenyl)-7-methoxy-2.4-dioxo-3.4-dihydro-2H-

pyrimido[5.4-c]quinolin-1-yl]-cyclohexane-carboxylic acid.hydrochloride
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(S)-3-(3-Chl oro-phenyl ) -7-nmet hoxy-1-pyrrolidin-3-yl-
H pyri m do[ 5, 4-c] qui nol i ne- 2, 4-di one. di hydrochl ori de
W@ 2®ongs28vas prepared according to general proREUUSEOB3I1819
from
3-[(S)-3-(3-chl oro-phenyl ) -7-net hoxy- 2, 4-di oxo- 3, 4-di h
ydr o- 2H pyri m do[ 5, 4- c] qui nol i n- 1-
| 1-pyrrolidine-1-carboxylic acid tert-butyl ester
0.2 mmol ). LCMS: mz 423 [ M+l] +. Exanple 118:
Iawo A |yI)-1-((8)-1-nethanesu|fonyl-pyrrolid
ne
N[ 5,4- c9qui nol i ne- 2, 4-di one3- (3 Chl or o- pheny
\ t hanesul f onyl - pyrrolidin-3-yl)-7-net hoxy
1 do[ 5, 4-c] qui noline-2,4-dione (27 ng) was
56 d/accordlng to general procedure H from
(S)(ﬁ (3-chl oro-phenyl ) -7-net hoxy-1 -pyrrolidin-3-yl-1
H-pyr|n1d0[5 4-c] qui nol i ne- 2, 4-dione. di hydrochl ori de
(42CIBE: [3—Q3—bhmr‘9jp)1erﬂn)d7 H%M@(Q—%SMHEQ&XM G%HJ{&BJZ@ﬁpyrllﬁr%@S 4-
MH1] + BenzoH , 3l di oxol - 5-

C]qw'(%'“rﬂe!'h%@w@ftﬁﬁ@[boéflmcjd—'Wdrﬁ%thﬂﬁb@'9-(§5 m@ywaﬁpwsedzr

accGrldﬂk'r' tB%bhé}ﬁr@roée(fUr@nﬁom crs-4 -[3- g’, chloro phenyl) -7-methoxy-2,4-dioxo-
| oro- 8- met hoxy- qui nol i ne-3-carboxylic acid eth

5 3,4 é@v@l’p qHrepimigolS#- g]qwﬁgl|lr)—1%@y@lpi@@@g—cmtpﬁyhc acid ethylyester (75
mg, %’T@EHMGEGMEOWi 48-’(3 !’l\)}ﬁlﬁm ne foll owi ng general

procedure B to af
4-(2- nethanesulfonyl ethylanrno) 8- met hoxy- qui nol i ne-3
Exanfpfd W%L(B%m&b%h%hmih ceabreéxv BORtREKY- 1 H PYHmiaBisad-A8Gnoline-
am no-ester (/0 ng, 0.2 mMvl) was subjected to
2.4-deaetion with 5- | socyanato-benzo[1 , 3]dioxol e
ccording 0 general procedure Cto furnish 3- Benzo[1l
ol
[:fig h e éfonyl et hyl)-7-nmet hoxy-1 H pyrim do[5, 4-
c]q ngl i ne- 2, 4-di one (43 ng) LCVS: mz 471 [ M+l] +.
420: 1- Cycl opentyl - 3- (2, 3-di hydro-benzo[ 1
Poxi n- 6- yI) 7-met hoxy-1 Hpyri m dorb5, 4-
cl gtii nol i ne- 2, 4- di onel- Cycl opentyl - 3- (2, 3-di hydr o- benz
10 [ 1, 4] di oxi n- 6- yI) 7- met hoxy-1 H pyrim do[5, 4-
c] qui noline-2,4-dione (18 ng) was prepared from
4- cyGCperetgHeant)11ecyglohexyhdxyefboxyo1 H-pgHmido[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-isocyanato-benzene (0.15 mmol) following

general procedure C. LCMS: m/z 436 [M+1]".

15
Example 107: 4-(3-Benzo[1,3]dioxol-5-yI-7-methoxy-2.4-dioxo-3.4-dihydro-2H-

pyrimido[5.4-c]quinolin-1-yI)-piperidine-1-carboxylic acid tert-butyl ester
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3-carboxylic acid ethyl ester (0.1 mmol) and
6-1 socyanat o- 2, 3-di hydr obenzo[ 1, 4]dioxine (0.5 mmol)
wo 200vonseR) general procedure C. LCVS: niz 446 POAL$H2009/031819
Exanpl e 121 : 3-(3-Chloro-phenyl)-1 -(1
- et hanesul fonyl - pi peri di n-4-yl)-7-nmet hoxy-1
Hpyri m dor 5, 4- clquinoline 2, 4-di one
- Chl or o- phenyl )-1 -
:Jéet anesulfonyl plperldln 4-yl)-7-met hoxy-1 Hpyrim do[
oA4- one (32 nmg) was prepared

accor(di jcl\ pr ocedure H from

3-(3-c or'\b-peny ) - met hoxy- 1- pi peri di n-4-yl -

F+pyr' %] qui nol i ne- 2, 4- di one. dlhydrochlorlde
(40 ethanesulfonyl chlorlde LCVS: nmlz 529

Beéinpl e 122: 3- (13- Chl or o- phenyl ) -1 - (1
- et haesul f onyl met hanesul f onyl - pi peri di n-4-vD-
7- met hoxy- 1

)H I%l(sk%&%{153]&0%&5-1%@0%{?1%&241 -@bRNg3: oﬁr?yd%lbﬂr ruﬂmﬁiré/h

hanesul eri di n- 4- ’&’] met h OoXYy-
cladipsfipi ny teipenidine- &mthqxwiq A tertuyl gaier (149 m@)W%@epared from

4- (1%&%(&?c&68ﬂfl ‘B|dé9d|hQ1 Q§Mﬁ{o§ﬂ8 rﬁ’étﬁ&ﬁﬁw ﬁ‘oh'ﬁ'ef?f-&ﬁ‘boxyllc acid ethyl
or o- ) - 7- et hox per i di n-4-

estanp31 ElbEs SR Mo H SadoaTTyal Biwios ogeera
mo&ﬁgmﬁg)L@Ng;%ggggﬂ yjf onyl met hanesul fonyl chl ori de.
?ﬁ Exanpl e 123:

4 r3 (3 Chloro phenyl) 7- met hoxy- 2, 4- di oxo- 3, 4-di hvdro
Exanpié P4: BB&RbA, Adioxol-5-yl-7-methoxy-1-piperidin-4-yl-1H-pyrimido[5.4-

chU|no||n 1 IT-pI peridine-1-carboxylrc acia
liRei2efrdligae phenyl)-1 -(1
ethanesul on é pi peridin-4-yl)-7-methoxy-1 Hpyrim do[

HN'5 - qU| 2,4-dione (30 ng) was prepared by
4”1:1 hl or ophenyl)

7-ms hoky- 1- plperldln 4-yl -
‘ o[ 5, 4- c] qui nol i ne- 2 4- dione. di hydrochl ori de
b i) with carbonyldiim dazol e and net hyl am ne.
V8 iz 494 [M+1] +. Exanpl e 124:
A2-r13-(3-Chl oro-phenyl ) -7-met hoxy- 2, 4- di oxo- 3, 4-di hvdro
-2H pyri mdor5, 4-
cl quBerol h3]dioxplt5-gi penetheixind -piperirb iy 1 H-eyeamidg[dclayinoline-

K réd- L 3- (3= = = {= - - di = = g
2,4 ﬁﬁ)hrggﬂ%[jﬁgéﬁnﬁ?@@gﬁpggweba%d'ﬁkm% tg généjr'apﬁ?BcgUu‘rle % from
4-(3-benzo[1,3]dioxol-5-yl-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5,4-c]quinolin-
1-yD)-piperidine-1-carboxylic acid tert-butyl ester (100 mg, 183 mmol). LCMS: m/z 447
[M+1]".

QOCHPEGEE,

Example 109: 3-Benzo[1,3]dioxol-5-yI-1-(1-methanesulfonyl-piperidin-4-yl)-7-methoxy-

1H-pyrimido[5.4-c]guinoline-2,4-dione
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c] qui nolin-1-yl]-piperidine-1-carboxylic acid nethyl
ester (35 ng) was prepared by reacting
W@2(03/045Lr 0- phenyl ) - 7- net hoxy- 1- pi peri di n- 4- yPET/US2009/031819
H pyrim do[ 5, 4-c] qui nol i ne-2, 4- di one. di hydrochl ori de
(40 mg) wth carbonyl diim dazol e and net hyl am ne.
LCMS: nmlz 495 [ M+l] +. Exanple 125:
o O(3 2hl or o- phenyl ) - 1- (1- met hanesul f onyl - pi peri di n- 4-y
>4z netgox/y‘i@ ri m dor5, 4- cl qui nol i ne-2, 4-di one
Tijt | € cofpo mag prepared using the same procedures
Red O e preparation of 3-(3-chloro-phenyl)-1
- (1 - ngt hagesul fonyl - pi peri di n-4-yl)-7-met hoxy-1
i dp[ 'S, 4-c] quinoline-2,4-dione. LCMS: nfz 515
yZtxanpl e 126: 3-(3- Chi or o- phenyl)-1 -(1
- e hanesulfonyl pi peridi n-4-yl met hyl)-7- nmethoxy-1
th9r|n1dor5 4-cl qui noline-2, 4-dioneTitl e conmpound was
ar ed u5| t he same procedures described for the
%%?%Ftoi b%]d olsb- (31 s nﬁ%fﬁwl pl@rldtn]ﬁ yl)-7-methoxy-1H-

pyrlnffﬁi[51¢-|%ﬁﬁlmcﬂlﬁél}2|4'(ﬂlbrﬁkﬁ(%dh@)'\ﬂaé/ﬁ)r}apgre%b&&EMglo general procedure
yrim do 5, %)_glw nol i ne- - di one

H AP A oF Pl - APty ok g il lapinoline-
5 24-@%@@ Ggﬁogaé zﬁoﬁag thind ar@(ﬁh@ﬂﬂaﬁeé@%nyl chIorlde LC4|v|s m/z

525|{Mdﬂb Mﬁ((ﬁbggy,t . CDDCIs) Y.L Rk 1H) 0o%Y5 % (m, 1H) 208 (. TH), 6.92

(m, dﬁ) ¢ gHnRAlH)NG 70 %HG‘(H 2R§- @Y@ksohﬁm zﬁEﬁh?%WH QRN 38

de T|tIe cormpoun ared using

r
(m, ﬂHbé‘e&%@We@@? |(%§b*)f£?6 e %Qér(@t Plgh 2618 (m, 2H), 1.78 (m,
2H)31 4 31cBhpp@nphenyl ) -1 - (1
~ met hanesul f onyl - pi peridin-4-yl)-7-methoxy-1
10 Hpyri mi do[ 5, 4-c]qui noline-2, 4-di one using
Examp@de% AIE RRBHE PRI L AERAGI -G Aol e b RIkiNb(S.4-
ester except fhe cyclizatlon was carried out follow ng
lee K. LCMB: miz 529 [ M+1] +. Exanple
128

@ESjﬁ V@I or o- phenyl V7- net hoxy- 2. 4- di oxo- 3. 4-di hvd

clq in I|n 1- yII-propyI} met hanesul f onanmi deTitl e
ndowas prepared using the sane procedures
C i bed for the

3-(1-Cyclopentyl-7-methoxy-2,4-dioxo-1,4-dihydro-2H-pyrimido[5,4-c]quinolin-3-
15 yl)-benzonitrile (19 mg) was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-
carboxylic acid ethyl ester (0.1 mmol) and 3-isocyanato-benzonitrile (0.5 mmol) following
general procedure C. LCMS: m/z 413 [M+1]".

Example 111: 1-Cyclopentyl-7-methoxy-3-(3-methylsulfanyl-phenyl)-1H-pyrimido[5,4-

20  clguinoline-2.4-dione
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preparation of 3-(3-chloro-phenyl)-1 -(1
- met hanesul f onyl - pi peri di n-4-yl)-7-nmet hoxy-1
woipaoplosdseld[ 5, 4- c] qui nol i ne- 2, 4-di one except tPEE/USI089/031819
cyclization of ami ne-ester was carried out follow ng
general procedure K LCVS: mz 489 [ Mrl]+. Biol ogica
Exanpl es The conpounds of the present invention
i nclude inhibitors of TNF-a synthesis. Conpounds can
assayed ]n vitro for their ability to inhibit TNF-a
<;E¥ujﬁl- n_ip cell cultures. Inhibitor binding may
& neasuted by radiol abel ling the inhibitor prior
B ORHg, isolating the inhibitor or conplex and
gt erjm ning the amount of radiol abel bound.
®rnatively, inhibitor binding my be determ ned by
agunning a conpetition experinment in which new
inhibitors are incubated with a known radi ol i gand.
ConpoydIsisendll-FamEtaDxyP 8- (R EREAAITHAY-phB &Y -1 1Rl Hinldy[ 5, 4
af f ect cgJIuI r or $h sioloqical fqnctiﬁns_nediated by
claupqlipgiz47diong 9¥ ¥rS RERArEET AThaSKC RNt ningL-gethoxy-
quirﬁﬂng@g@d@ﬁiﬁxkﬂﬁf?i(?%myl R (h{l@moli) a?gu h&scﬁﬁ%r}gat?@;r@@tﬂﬂéai‘anyl-
enbodi nmen of the present inventiqp usefu r.,
5 bengens QeI daloviFEetesR e RS IHER o h LGS AKE 74 Y511
potencies (1C50 1S) of interest of bel ow about 100 niM

In an e di ment, epbodi men of the present invention
11240 ; Fanyl-phenybi?-mathoky: 18- pyAmidol5.4-

claditdife P-dian®r ot ei n of interest of bel ow about 50 MM
For particular applications, |ower inhibitory
tenci eg?may be useful. Thus, in another enbodi nent,
@g{rp/dhn gi tpe present invention may inhibit TNF-a
ith aff 1 C5Q+Fx, a range of less than 10 M The

s of the present invention elicit inportant
pasur abl e phar macol ogi cal responses.

10 1-Cyclopentyl-3-(3-methanesulfonyl-phenyl)-7-methoxy-1H-pyrimido[5,4-
c]quinoline-2,4-dione (21 mg) was prepared according to general procedure J from 1-
cyclopentyl-7-methoxy-3-(3-methylsulfanyl-phenyl)-1H-pyrimido[5,4-c]quinoline-2,4-
dione (21 mg, 0.5 mmol). LCMS: m/z 466 [M+1]".

15 Example 113: 3-[(R)-3-(3-Chloro-phenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-
pyrimido[5,4-c]lquinolin-1-yl]-pyrrolidine-1-carboxylic acid tert-butyl ester

Q>—N ji
%o O\N\ NJO@\CI

Z
N

_0

4-Chloro-8-methoxy-quinoline-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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Human whol e bl ood assayBl ood i s obtai ned by

veni puncture froma heal thy human donor. Preferably
W@bRM0ogiotses s are pre-screened for sexual |y tranBei/usmdI/ 031819

di sease as well as HV and have been given a physi cal

by a physician. Blood is drawn into 50 cc syringes

containing 0.5 m of sodium heparin (BD, 5000 U nL).

caII ach do or .\ iLve, 100 - _150 m . of .

motfe i e SR Ao plr P 5 Bgk TRGRoMaing emingraster
(208/\mgh05tmrlnepwas rubjébied o reabgawitin 2-etlobd-B8-dsbcysnato-benzene

. . |

acc%r%ﬂ& I%tgﬁe%g%rj)c%@ﬁ? gqﬂ :ftﬂ'taggég[g%-% i:ﬁoré) 8B%I§]I7nr9ethoxy 2 4-

dio>dai-3;k-id_l‘r:c§/dm)2lj| Bblﬂrnmjb[ﬂ;lt-e}dwblbth;}d yll]ipgsﬂrentiliri:n&?g?drti_l@h(éllcsaé:;dutr%rt-butyl
n or .

eSthrzfé I gg‘g‘i\)lss "féa%ﬁﬂ?gxagst erile tube and reserved.

Conmpounds are prepared as DVMSO stocks. All conmpounds
. h

c]qumilmel-rZetadlenetjirnamroehll-}l%en the assay Corrpounds are
added to a _sterile deep-well polypropyl ene bl ock
rnong) | owed by 360 ml _ of heparinized bl ood.
HN Thie blloc e covered with an adhesive foil strip
iMerfed4o mix. The bl ocks containing the
atkand bl ood are placed into a 37 C incubat or
D minutes. A stock of LPS using the reserved
Al serumis prepared. To prepare the stock, add 1
ol _ of LPS (5ng/nL; Signma Cat # L3024) to 5 niL of
human serum To each well added 40 nL of the serum
COQR%BQB@I&B%eW%ﬂm%&x@ g Wrrollaiﬂd\% \%TWH Byrlmlﬂb%réf-é]agnolme-
the bl ock. If the blood f to clo
2,4-digpagEydeochiene® (a4 59) W?r“epﬂ?P@"eé@ﬁC‘Efé'”ﬁrt@ SQ'F%"@' pracedyee G from

3-[(RPER3-BRYBrd S mg I TUBIR oD Q- ik oS8 B MRy FRPR IS Mohid o[ 5,4-c]quinolin-
1-yl]-pyrrolidine-1-carboxylic acid tert-butyl ester (105 mg, 0.2 mmol). LCMS: m/z 423
[M+1]".

Example 115: 3-(3-Chloro-phenyl)-1-({(R)-1-methanesulfonyl-pyrrolidin-3-yl)-7-methoxy-

1H-pyrimido[5,4-c]quinoline-2,4-dione

’S_N/\j\
I NJ\N Cl

0]

= o}
~
N

<

3-(3-Chloro-phenyl)-1-((R)-1-methanesulfonyl-pyrrolidin-3-yl)-7-methoxy-1H-
pyrimido[5,4-c]quinoline-2,4-dione (29 mg) was prepared according to general procedure
H from (R)-3-(3-chloro-phenyl)-7-methoxy-1-pyrrolidin-3-yl-1H-pyrimido[5,4-c]quinoline-
2,4-dione.dihydrochloride (42 mg, 0.1 mmol) and methanesulfonyl chloride. LCMS: m/z
501 [M+1]".
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After a 4-hour incubation at 37C the bl ocks are

centrifuged at 1000xg to fully pellet the RBC. The
w@k@emmses harvested and placed into a pol ypr opyl/Esmo9@1819

wel|l plate and then stored at 4 C. Sanples are tested

for TNF or other cytokines as per the manufacturer's

instructions (TNF ELI SA; R&D Systerrs Cat # DY210)

o ) G ,_,0 5 i 4
ovrlmim:oe{ﬁ mewuhwlmnaxﬂr@/rmahehwakm_ tﬂﬂ-bL&VJle@temak

Typically, all donors were pre-screened for STD, HV
a h been n a physical by a physician. One to

t I 2 thawed at 37C and then resuspended
%45to of RPM + 10% FBS to a fi nal

conc KOF f 2.5 x 106 cell s/ n Resuspended cells

wer e er gd o remove any |large clunps. (BD Fal con

Cel | ' 70 MM Cat #352350) 00 ml _ of cells

wer e agddedto each well of a 96 -wel| tissue culture

pl at & (Corning Costar # 3595) and equilibrate in a
hurg. éhlecﬁ@-n%%&@?qu'uﬁb%H@@I&FbcﬁE/h@a?c% éﬂ%FI e'%%rf(iz&}%@% 0 mmol)

Prepare _conpounds for addition to cel onpounds

wasjeqate OB St dorrRiE oy malidingu! -opBray s osd t%tkbqtsd .estseéfq"owmg
genER%‘ﬁNFl‘o@gdlYi@ rBetoFérﬁ%R)a«! ?(@)—ﬂ&eﬁ%ufb&?@aggéergﬁg)gﬁj%ﬂﬁﬁﬁgll'aﬁﬁnd)IB-

+ 10% F Conpounds were

et oy RP R PR AR YO MED. Hsrpbtaied amino-ester
(20@‘@\%r QBrrhrﬂBF}‘ wagRURkcR t(BPeMCtldh \ﬂf@r/"l J(::ﬁ@ro Q_Yé?ic?éﬂelté( bgnz%ne

MM st ock was di | uted i nal vol une
aCC@rgln}g, t@ |99n@ﬁ| I@eC@ﬁW%patPtﬂﬂrﬁ'@h @dk@e’nf?’r@iﬂ@r@rﬁﬁﬂy'i fenethoxy-2,4-

dlox%ts‘)@Jﬁ?rrydl%DMI }{)ﬁﬁld%ﬂﬂ&@]qhﬁloﬁ?w%ﬁ}y%'fd iR 1%%&?"0"&:@ RkDutyl

tube or compoundas were then seri al

est%(iUt BE)- WCMP: RERP23 [Mo% FBS. The final DMSO

concentrations were not greater than 0.5%in the

assay.
Example ¥1 7: (S)3-(3-Chloro-phenyl)-7-methoxy-1-pyrrolidin-3-yl-1H-pyrimido[5.4-
clquinoline-2.4-dione.dihydrochloride

O
l’l’NJI\ N Cl

(S)-3-(3-Chloro-phenyl)-7-methoxy-1-pyrrolidin-3-yl-1H-pyrimido[5,4-c]quinoline-
2,4-dione.dihydrochloride (53 mg) was prepared according to general procedure G from
3-[(S)-3-(3-chloro-phenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5,4-c]quinolin-1-
yl]-pyrrolidine-1-carboxylic acid tert-butyl ester (105 mg, 0.2 mmol). LCMS: m/z 423
[M+1]".

Example 118: 3-(3-Chloro-phenyl)-1-((S)-1-methanesulfonyl-pyrrolidin-3-yl)-7-methoxy-

1H-pyrimido[5,4-c]quinoline-2,4-dione
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Conpounds were added to the cells as 4x working stock.
50 m _ of conpound was prepared above is added to the
w@200ve9eserl re-equilibrated in a humdified 5% BORUS2009/031819
i ncubator at 37C for 30 m nutes. A stock of LPS was
prepared using RPM + 10% FBS. To prepare the stock,
2.8 nL of LPS (5ng/nL; Sigma Cat # L3024) was added to
35 nL of nedia. 50 nmL of the LPS in nedia was added to
q he—eel | 8. ol cultures w thout LPS received only
——iﬁiﬁ'm, % fter an overnight incubation at 37C,
dhe cel )il ture $uper natant was harvested and stored
yl ene 96 well plate. Sanpl es were tested
S per the manufacturer's instructions (TNF
; NR&D Systens, Cat # DY210). The sanples were
seroql ly diluted with PBS + 1% BSA to the appropriate
dilution condition for the cell prep, typically a 1:4

or 31:(36CIdb|}ol=tBhe(h§ll) 1T(0-1- m@tﬂynbsmmnﬁll%yr@&djlﬁ&ylpbmwm& H-

t
oyriading- T ERTaE 2GR P or o5 dc AR e feal Procedure
H froml (B3-34(8-@ntoetepiesnyl)aukethprks -pyttidin-Gona H-gy@itkdps b S Jquirline-

bt ai ned fromn |, healt ungpn _donor lytical
5 2.4 SRRl Veach Be By . Sifner Yol ERRe SRR cLicaRe i ig vz
501gmenyij ght delivery. All bl ood paks are shi pped w apped
in cold packs and absorbent packing material.The donor
| eukopak is opened aseptically in a hood using a
Exaffpdd Pt 3cBen20[V, 3]dizrs|-30ylAd@-rabttaneaifomfi-atral )omethoxy-h E-
.do cells are decanted into a 180 m conica
o G RC e | gene Nunc # CS48; VWRY
21020- 500 o~BD t ube (VWR # 21008-943). Typically a
\tﬂ)onor/gf: Wil yield 70 - 90 mi. of cells. The
N obackmashed with 50 M. of sterile
.nks Ba anced Salts Solution (HBSS; Invitrogen w o
Nfed). Decant into cells. Bring cell suspension
A ’\]‘

P

nal volune of 180 mM. with HBSS at room

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-methanesulfonyl-ethylamino)-8-methoxy-quinoline-3-carboxylic acid ethyl ester (305
mg). Thus obtained amino-ester (70 mg, 0.2 mmol) was subjected to reaction with 5-

15 Isocyanato-benzo[1,3]dioxole according to general procedure C to furnish 3-
Benzo[1,3]dioxol-5-yl-1-(2-methanesulfonyl-ethyl)-7-methoxy-1H-pyrimido[5,4-
c]quinoline-2,4-dione (43 mg). LCMS: m/z 471 [M+1]".

Example 120: 1-Cyclopentyl-3-(2,3-dihydro-benzo[1,4]dioxin-6-y)-7-methoxy-1H-
20  pyrimido[5.4-c]quinoline-2,4-dione
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tenperature. Add 30 m . of cell suspension to each of
6 x 50 m . conical tubes (Corning). Underlay the cell
g/m _; Sigma 10771 ) brought to roomtenperature. Use
a 50 mM. syringe and an 18 GA 6 inch spinal needle (BD
hi st opaque taking care not to disturb the interface.
nt;ﬁ»\fu eNt ubes for 30 minutes at 400 x g at room
BQpaLath T
rifuge. Adpirate the media fromthe tubes taking
& Ototo disturb the cells at the interface. Renove
Wurb the residual erythrocyte pellet. Pool cells
@and resuspend to 200 ml _. Split into 4 x 50 m.
M NUE @SopeBM3L@LIEdIREPEbBALANY]dRdXth-6-§B.rsRemdxEeH.l S rimo[5,4-
' e wash step 2X.  Final
quirdoliné-8rRMRxAYadidEBe statDI .maBPafdbosutysedtb-23-dinydrer
|1's are counted

weompemseon with 15 m. of Hi stopaque (Hi st opapCiBUS2009731819
#408360; 1.2 MM x 152 mM 18 GA) to underlay the
e brake should be turned off on the
i'NC;at the interface by aspiration taking care not to
pol ypropyl ene tubes and centrifuge at 400 x g for 10
CIQUirgq(ﬁn@#?s“-giE@g' E@?@ggﬁﬁﬁé‘%pgfﬁ%@ Yo Gh e toey o
5 benf Qi APTIBLS TiST) N0 SRS RECRIuIa G- LRV 8VAA46 BT

e el oA T RIorp=phoenyl s 1 - % A f
ovrii@IBVBQIduihcBiné-Dadios®ncent rati on of 1 x 108 cel |l s/ ni.
Al quot cells to cryovials, 1 m. per vial. Place
cells into cell freezer blocks and place into -800C
freezer overnight. Renove cells fromfreezer and pl ace
LE,QBl I's into liquid nitrogen storage.

S<
20U PG\
NJ\N cl
= (o}

~Z
N

10 ~©

3-(3-Chloro-phenyl)-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-chloro-phenyl)-7-methoxy-1-piperidin-4-yl-1H-pyrimido[5,4-c]quinoline-2,4-
dione.dihydrochloride (40 mg) and ethanesulfonyl chloride. LCMS: m/z 529 [M+1]".
15
Example 122: 3-(3-Chloro-phenyl)-1-(1-methanesulfonylmethanesulfonyl-piperidin-4-yl)-

7-methoxy-1H-pyrimido[5.,4-c]quinoline-2.4-dione
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Prior to use of cells in conmpound profiling assays,
determne the ability of the cells to respond to LPS
W@ Roopopsbs/ sacchari des from Escherichia coli 0 BQUSH9/031819
Sigma Cat# L3024, 5ng resuspended in 1 m. of RPM)
and S100b (bovi ne S100b; Cal bi ochem Cat# 559290,
resuspended in 1 m. of RPM + 10% FBS). Thaw one
Anp ule of cells and resuspend in 40 m. of RPM
105 Cat, # 30~ 2001 ) + 10%fetal bovine serumto a
fonal g¢ongent ’on of 2.5 x 106 cells/nlL. Add 100 m _
~iof ntoneash wgll of a 96 -well tissue culture
Qr nilng Costar # 3595) and equilibrate in a
% CO2 i ncubator at 37C for 30 m nutes. Add
-&/RPM + 10% FBS with or without LPS (100
or S 100 (20 ug/nL). After an overni ght
i ncubation at 37C, harvest the cell culture
supernatant and store in a_pol g #ﬂglene 96 well plate
at A3Chlagonpfeayl}-dr(d-atanesyignypi s#-Yor heetopy-dkl nes
pyrififd o8- c]dqu%dﬂﬁélQMadibM @112~°rng)ﬂﬁé§ M@bér@ﬂ%oéd‘?&l’ﬁg@ Sfsralfkbtedure

§¥ st ens, % np es are ser dﬁ
H frgf I%@e@'%tﬁﬁe%7'mei /6>‘B§Ap'f’6”‘? Ay Heoyﬁ'F’B%$ 4elquirqliger2.4-
5 duorreOcmgvdrd)&ﬂbrfd@r(m h@%aﬁdj neftzPRsulfRiEMdttiHeBUIF I NcHisT Y LEMS:
RET .- based phosphodi esterase assay kit from
m/z0Q4|[IME{) ar Devi ces” was used to test whether these
conmpounds were indeed direct inhibitors of the PDE4

c]qlfrhdmaneﬂpnbéhd.@énqelcaﬁbosznl\é%cmhémmhﬁde The princi pl e of

the assay Isbased on the binding of a nucleotide
10 nonophosphate gener ated upon cAMP conversion to 5 AM
PDE to an "I MAP binding reagent”, which in turnis

so _ligated tg.a separate conplex carrying terbium
MTbI d?non’no Ie Proximty of the fluoreceinated
Ny depor generates Fl uorescence Resonance
Energ T an fer A PDE

s
N

0

3-(3-Chloro-phenyl)-1-(1-ethanesulfonyl-piperidin-4-yl)-7-methoxy-1H-
pyrimido[5,4-c]quinoline-2,4-dione (30 mg) was prepared by reacting 3-(3-chloro-
phenyl)-7-methoxy-1-piperidin-4-yl-1H-pyrimido[5,4-c]quinoline-2,4-
15  dione.dihydrochloride (75 mg) with carbonyldiimidazole and methylamine. LCMS: m/z
494 [M+1]".

Example 124: 4-[3-(3-Chloro-phenyl)-7-methoxy-2.4-dioxo-3,4-dihydro-2H-pyrimido[5.4-

clauinolin-1-yl]-piperidine-1-carboxylic acid methyl ester

20
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inhibitor will reduce the conversion of cAMP to 5" AMVP,
t hus reduci ng nonophosphate that can bind to the | VAP
whredioows2s eagent and reduce the resul ti ng FRETPGI/gszl9/031819
The follow ng procedures were taken to obtain the
experinmental data described bel ow. The assay buffer
was prepared by diluting 5X supplied Tween-based
buffer in 1:5 in water to make 1X buffer. Add desired
Cgéglitive to buffer (DTT or MhCI2) . In a separate
~ pal ypkopPyl ene plate, conpound dil utions were
pr epar ed ﬂh 3 ' buffer. Separate m crocentrifuge
t ubes wele repare@' of PDE4B and PDE4D according to
platg - in assay buffer. The tubes were kept
e enzynme concentration shown on the tenpl ate
ver e~ Mt ed by 1:4. FAM cAMP substrate sol ution was
prep/afed according to assay tenplate. 5 m conpound
was “transferred from pol ypropyl ene plate into black

384 Dﬁﬁ(blcm&r@kﬂ‘lenw'?ﬁnélh&@yez HRFox6 Y - Blh%élr%eﬂ-l E%mﬁ.ﬁbps 4.0

meke sure al is on'the ottom

claypipalr-dhripgsitiee- e athexylieAdist mewyb@éert(?%ﬁy) BiaB SERAREGLY
rea@inb@t(eaihﬁ)rw@hb@ JJ‘ﬂnfe‘PrYbeyN plsénd%&&ymhl yms% S1RfuioNBe-2,4-

pr epare enz
d'Ofseod'fuMqr%W'%% ({49 a\%f'vah P@@OPWQ'H“'S?%Q{? ARd @e&{?éﬂ'qr@n%nx?mi m/z
495'[[A+1pf 384-well plate, starting fromcell 02. cAWP
substrate solution was transferred into bottom row of
separate 96-well plate. 5 mM of enzynme solution from
Exahipfe 1752 3BV dro-ph8yI Y N P efPanb@siioh{iashsdrRiid-£61)170memeRy-1H-
of the wells caontal ni ng conpounds, per |ayout nap.
rigidafd.4-glpuigolipg-2 ubstrate was transferred to these
wells. The order of substrate-first or enzyme-first

can be switched depending on what is optimal. The
‘s C ncentratl on was 100OnMin the reaction. 20
%ﬂffer was pipetted into 4 separate wells

=z
N

_0

Title compound was prepared using the same procedures described for the
preparation of 3-(3-chloro-phenyl)-1-(1-methanesulfonyl-piperidin-4-yl)-7-methoxy-1H-
pyrimido[5,4-c]quinoline-2,4-dione. LCMS: m/z 515 [M+1]".

Example 126: 3-(3-Chloro-phenyl)-1-(1-methanesulfonyl-piperidin-4-yimethyl)-7-

methoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione

102



bl anks. The plate was sealed wth an alum numstrip
and i ncubated at 30 C for 90 mnutes. A TR-FRET
wae0090945e8 was prepared. 4 m of 1X | MAP Buf f er PGI/W82909/031819
added to 6 m of IMAP Buffer B. 25 m (1/800 of 20 ni)
of binding beads was added to this and m x by
inverting. 60 m of this m xture was pipetted into 2
the wells containing the 'blank" assay buffer.
t, 49.7 m (1/400 of remaining volune) of Tb donor
ool uti on was added to the remmining TR-FRET sol ution
angm xed by inverting. 60 mM of this solution was
gﬁge(gtto remai ni ng 2 "blank" assay
b ffﬁr- @ aining wells. The TR-FRET sol uti on was
intfoca pipette boat and a nmultichannel pipette
to drop 60 m of solution into all assay
he wells were covered with a foil strip and
neGbat ed for at |east 3 hours or overni ght protected
oromlight (e.g. in a drawer) at roomtenperature. The
pl ate was read on the Envision Reader: Em ssion 1: 520
/| HnflesgangrouRd WS répdied usiegthe gdnre pnocedurbetiedcfibedfoe the

et SRRl TP DR T B PERp e 11
pyrlmk}{ﬂmswlrthJs@Q;AedjommySInga#;anamﬂmtdylr@p&rkdir@ﬂ‘dcarep)@fﬁd ianig tert-
5 bUt}?ESgem—dRﬁéi%&%b@llMgﬁ]“ ve conpound sel ected or whet her

ere are presen rmaceutical carriers, as well as
the type of fornulation and node of administration

ﬁ@ ﬁ%ﬁ% {ﬁ Q} igaf-BhB%‘ooﬁr‘F X

b % t{o)s) dne \ifolapaigdh speci fic

enbodlnents of the present |nvent|on are herein
illustrated and desribed in detail, the invention is
nb imted thereto. The above detail ed descriptions

o aé 'ﬁnovﬁﬁe- § exenplary of the present invention and

mgtNo- ofstrued as constituting any limtation
' Modi fications will be obvious to
'@ in the art, and all nodifications that

10
Title compound was prepared using the same procedures described for the

preparation of 3-(3-chloro-phenyl)-1-(1-methanesulfonyl-piperidin-4-yl)-7-methoxy-1H-

pyrimido[5,4-c]quinoline-2,4-dione using trans-(4-amino-cyclohexyl)-carbamic acid tert-

butyl ester except the cyclization was carried out following general procedure K. LCMS:
15 m/z 529 [M+1]".

Example 128: N-{3-[3-(3-Chloro-phenyl)-7-methoxy-2.4-dioxo-3.4-dihydro-2H-

pyrimido[5.4-clquinolin-1-yl]-propyl}-methanesulfonamide
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are intended to be included with the scope of the
appended clains. | | ICLAIMS W claim 1. A conpound
w@Roobo94se8 a (1): or a salt thereof, wherein AIPCHUR009/031819
S; A2 is Oor S; Uis Nor CG(CH 2)URU; Vis N or
C(CH2)VRV; Xis Nor CG(CH2)XRX; Yis Nor C(CH
2)yRY; Zis Nor G(CH 2)ZRZ; RLis -(CH 2)gRQ R2 is
-(CH 2) SRS; wherein each of g, s, u, v, w, x, vy, and
O\zoindivi al is 0, 1, 2, 3, or 4; each of RQ Rs ,
)S@(\B’#\ , o Rg , and Rz is independently
sel ect eg fomthe group consisting of al kyl; alKkyl
MEdIo with one or nore Rak; al kenyl; al kynyl ;

Title compound was prepared using the same procedures described for the
preparation of 3-(3-chloro-phenyl)-1-(1-methanesulfonyl-piperidin-4-yl)-7-methoxy-1H-
pyrimido[5,4-c]quinoline-2,4-dione except that the cyclization of amine-ester was carried

out following general procedure K. LCMS: m/z 489 [M+1]".

Biological Examples

The compounds of the present invention include inhibitors of TNF-a synthesis.
Compounds can be assayed in vitro for their ability to inhibit TNF-a accumulation in cell
cultures. Inhibitor binding may also 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
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 yM. In
an embodiment, embodiments of the present invention useful for pharmaceutical
applications may have an |Cs for a protein of interest of below about 50 yM. For
particular applications, lower inhibitory potencies may be useful. Thus, in another
embodiment, compounds of the present invention may inhibit TNF-a with an 1Cs in a

range of less than 10 pM.

The compounds of the present invention elicit important and measurable

pharmacological responses.

Human whole blood assay
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aryl substituted wth one or nore Ra; azido; cyano;
cycl oal kyl ; cycl oal kyl substituted with one or nore
woRegoPHsEBseB cycl oal kyl aryl substituted wi th one RPECT/HB2089/031819
Rf 1; fused aryl cycl oal kyl substituted with one or
rmre Rf 2; fused heterocyclyaryl substituted with one
nor e Rf 3; fused aryl het erocycl yl substituted with

3351‘?(?(1[ S0 g)galr\}/adfih/ voeﬁg)%gf,tu Ir@r% lﬁf laﬂl?;u@rérﬁgrq Xcl)nor. Preferably all
donbfstai'e oaaf-ydregmddo‘ai d;’@bduaﬂwtl@tslntmtﬁ(bdise!ﬂs‘elfasml arHINamel Halve been

eroc ubstituted with
aivengt Eaeal S Bt DaPg Mraipwd BES ap ob SEfhels BopRiol-o i of
sodmmehenarmt@ll R0O80 Uhral o gampicalhabasl doplor whiegiver tady-cH 50 ml of
h Fter(g ¥ IyI substituted with one or nore Rhc;
CPREN'ET % heteroaryl substituted with one or nore
Rha ; hydrogen; -NR3R4; -C(ONR 3R4; -C(OR 5;
- C(AOhZB®0 cc syringe is collected without heparin. The non-heparinzed blood is

immediately evacuated into 5 to 6 - 8ml clotting tubes (red-gray cap) containing a gel

plug. (Becton Dickinson).

The clotted blood is separated by centrifugation at 1200 x g for 15 minutes. The

serum 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 concentrations are

not greater than 0.5% in the assay.

Compounds are added to a sterile deep-well polypropylene block (Corning)
followed by 360 uL of heparinized blood. The blocks are covered with an adhesive foil

strip then inverted to 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
stock, add 1 uL of LPS (5mg/mL; Sigma Cat # L3024) to 5 mL of human serum. To
each well added 40 puL of the serum containing LPS. Cover with foil and mix by inverting
the block. 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 blocks are centrifuged at 1000xg to fully
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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-S(OjR7; -OR8; and nitro; wherein each of R3 and R4

i s independently selected fromthe group consisting of
wWoH008094528 al kyl , al koxy, al koxyal kyl, al kyl sul PORY52009/031819

aryl, cycloal kyl, heterocyclyl and heteroaryl; j is O,

1, or 2; each R5, R6, R7, and R8 is independently

sel ected fromthe group consisting of hydrogen; alkyl;

I | bst i i k: | k | : ,
o AT bbb N o e 2UolPeE a8 BE Wi iistugers

instrmstiensRANFBLEE AaRED ISyseyre, Gat #2930 SHdrtTiNFettle whinbles zee
.or oy e RG- hal 4 . hal oal kyl ; heterocyclyl;
d”“%Qﬂ:e?‘Q%%%??%L% ‘'uted with one or nore Rhc;

Human PBMC TNF synthesis assay

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 physician. 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 to remove any large clumps. (BD Falcon Cell strainer, 70 uM. Cat
#352350) 00 ulL of cells were addedto each well of a 96 —well tissue culture plate
(Corning Costar # 3595) and equilibrate in a humidified 5% CO, incubator at 37°C for 30

minutes.

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
RPMI + 10% FBS. Compounds were added to a polypropylene block and then diluted
with the appropriate amount of RPMI + 10% FBS. Typically 2.6 uL of 20 mM stock was
diluted to 650 uL final volume to yield an 80 uM starting concentration in the stocks.
RPMI was added to DMSO stock by pipetting into the tube or block. The compounds
were then serial diluted with RPMI + 10% FBS. The final DMSO concentrations were

not greater than 0.5% in the assay.

Compounds were added to the cells as 4x working stock. 50 uL 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. To prepare the stock, 2.8
uL 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 RPMI
+ 10% FBS. After an overnight incubation at 37°C, the cell culture supernatant was

harvested and stored in a polypropylene 96 well plate.
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het eroaryl; heteroaryl substituted with one or nore

Rha ; wherein each Ra, Rc, Rf 1, Rf2, Rf3, R4, Rf5,
WRE@9/01528 Rhc and Rha is independently sel ectCI/if2909/031819

t he group consisting of acyl, alkyl, alkenyl, alkynyl,

al koxy, am de, am no, aryl, cyano, cycloal kyl,

hal ogen, hal oal kyl, hal oal koxy, heteroaryl, hydroxy,

o STe B tor T Ne e per tah oy S Ui oS TN ELISA
R&BS%@mS(BatC#-BYZW)dJM@B&ipI‘es@&gh séﬂﬂlylﬂﬂloted with PBS ER{?QBSA to
R13 R14 .. Rl5 ., ' ' ] tl.y .
the ehiogn onnfan e G gER Pt e B KERYFon.
al kynyl, aryl, cycloal kyl, heterocyclyl, and
het vl i ded that wh R1 | hyd Rs |
oo 2 Blydjtiog TorSeAecTCanBeting o e iesedy MPRUTS 3 Inthe table

belswubstituted with one or nore Rak; al kenyl; alkynyl;

+ 1t od RA - A=z AA-

Ex B, o TRE s Gy TECE N RRE R T TRIE R, o)
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 2.5 32 2.6 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 0.001 84 0.002
87 0.002 88 0.001 89 0.005
90 0.002 91 0.001 92 0.0024
93 0.0004 94 0.0004 95 0.001
96 0.0004 97 0.0006 98 0.0003
99 0.02 100 0.0009 103 0.001
106 0.004 107 0.001 108 0.45
109 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

126 0.002 127 0.006

Preparation of Human peripheral blood mononuclear cells from donor leuko paks

Human donor leukopaks are obtained from normal, healthy human donors
(Analytical Biological Services). Donor leukopaks are received by overnight delivery. All

blood paks are shipped wrapped in cold packs and absorbent packing material.
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cycl oal kyl substituted with one or nore Rc; fused

cycl oal kyl aryl substituted with one or nore Rf 1;fused
wa@eoovoyseoal kyl substituted with one or nore RPQI/US208%0B1819

het er ocycl yaryl substituted with one or nore Rf3;

fused aryl heterocyclyl substituted with one or nore

Rf 4; fused cycl oal kyl heteroaryl substituted with one

or re Rf5: fused heteroaryl cycl oal kyl .substit yted

o (B SBO U Fprop -SBNaaLY By Ry YATeeq Sr gt now razor
bladeuddsdnied wtitachlodhioh one or nore Rp ; fused

het eroaryl het erocycl yl substituted with one or nore

Rf 8;, _het er cl vl teroc St i j

or BB B e RO RL T L SR B BBYPhS LB TRatgene
NurnorieC848; W B# R 620-50 INRSIEA ;tu beGVDY RIRIROO8-9EB OTR&ically a donor

- g 7 QR = ; and nitro. 2. The conpound
Ieu@%‘o@r |f§ﬁ%dt7§' go?lnl’r_no %ﬂg\i\herei n A2 is O 3. The conpound

according to claim1 or 2, wherein AL and A2 are each

O The donetigobqmois hackweasbediwith S0onlaniystetie Hahkg BalansedlSdis

SRSy gt o o one

Bring cell suspension to a final volume of 180 mL with HBSS at room

temperature.
Add 30 mL of cell suspension to each of 6 x 50 mL conical tubes (Corning).

Underlay the cell suspension with 15 mL of Histopaque (Histopaque 1.077 g/mL;
Sigma 10771) brought to room temperature. Use a 50 mL syringe and an 18 GA 6 inch
spinal needle (BD #408360; 1.2 mM x 152 mM; 18 GA) to underlay the histopaque

taking care not to disturb the interface.

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 to disturb the

residual erythrocyte pellet.

Pool cells and resuspend to 200 mL. Split into 4 x 50 mL polypropylene tubes
and centrifuge 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 large clumps. (BD Falcon Cell strainer, 70 0M.
Cat #352350)

Cells are counted using a hemacytometer. Dilute 0.5 mL of cells in 9.5 mL of

HBSS and count. Estimate cell number.
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Vis G(CH2)VRV;, Wis CG(CH2)WW X is C (CH 2)XRX
Yis CG(CH 2)yYRY; and Zis G (CH 2)ZRZ. 6. The
W@ oovpomse8 accordi ng to any one of clains 1-5, RMEUS1009/881819
is CG(CH2)VRV, Rv is halogen or -0-CH 3 and v is
zero.7. The conpound according to any one of clains
1-5, wherein Xis G (CH2)XRX, Rx is hal ogen or

hy n .an is.zero..8 The co und according to
o SRER Ay k5 G niplas sy oRg <8l BIFRLE MiP

(hearimagtivatedd heitrogem ) abntainkigl 6% O3 & & fihal coheamyatiodeiizy ho®
”te rahydr of uranyl, tetrahydropyranyl, pyrrolidinyl,

ce %F@eridinyl, and -OR8, wherein the alkyl is optionally
substituted with one or nore Rak; the cycloal kyl is
optAlignat dejis sudrgovidlsit el \wiet iabne or nore Rc; the phenyl
and benzyl are each independently optionally

5 S uqi%éet é&lgﬁjntg\ﬁcélhfrg&%r Block®Pirf ﬁgée i%Q)d-80°C freezer overnight.

Remove cells from freezer and place cells into liquid 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#
L3024, 5mg resuspended in 1 mL of RPMI) and S$S100b (bovine S100b; Calbiochem,

10 Cat# 559290, resuspended in 1 mL of RPMI + 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 pL of cells to each well of a 96 —well tissue culture plate (Corning Costar
# 3595) and equilibrate in a humidified 5% CO. incubator at 37°C for 30 minutes.

15 Add 100 pL of RPMI + 10% FBS with or without LPS (100 ng/mL) or S100 (20
ug/mL).

After an overnight incubation at 37°C, harvest the cell culture supernatant and

store in a polypropylene 96 well plate 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 dilution 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 tested against fluorescein-labeled cAMP substrate. The principle of the assay is
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t he tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl

and piperidinyl are each independently optionally
wawend4ses ed wi th one or nore Rhc . 9. The conpOUrs009/031819

according to claim8, wherein Rl is cycl oal kyl or

cycl oal kyl substituted with one or nore Rc. 10. The

conmpound according to claim9, wherein the cycloal kyl

| apent cl ohex t t ut d th :
pasido§ He SRR Yha BlciSRie R ohbe SRt it sian b eAP Bhversion
to 5CABIPry ADHE @) amHBIA® bindRsg remgset’ edtiedinftuorns tke ligated o a
sepawg%{;/crsr%@gﬁgvfylﬁg tg%pQTb)tc#ﬂ%bWé)% Ileo%%lé&rlgg%P%he fluoreceinated
5 AMEna trai Tixddnar ,geae‘rdtelslﬁlim’nyécene@@)(ﬁ&,nce Ep&)g¥RGansderd A PDE
o R ] eARERB S PE ity RURGD) Bt
thatsoab $iridt tottiesd IMAR binding redgembared Raducé tre rphdtiyd FRET slyenizy |

are each independently optionally substituted with

The following procedures were taken to obtain the experimental data described

below:

The assay buffer was prepared by diluting 5X supplied Tween-based
buffer in 1:5 in water to make 1X buffer. Add desired additive to buffer (DTT or
MnCl,). In a separate 96-well 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 ice. The enzyme concentration shown on the template were diluted
by 1:4. 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 5 yl is on the
bottom. Up to 80 pl of prepared PDE4B enzyme solution was transferred into
alternate wells on row ‘N’ of 384-well plate starting from cell N1. Up to 80 ul of
prepared PDE4D enzyme solution was transferred into alternate wells on row ‘O’
of 384-well plate, starting from cell O2. cAMP substrate solution was transferred
into bottom row of separate 96-well plate. 5 ul of enzyme solution from the
“reservoir” row (N or O) was transferred to each of the wells containing
compounds, per layout map. Next, 10 pl of cAMP substrate was transferred to
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 pl of assay buffer was pipetted into 4 separate wells — these are the
blanks. The plate was sealed with an aluminum strip and incubated at 30° C for
90 minutes. A TR-FRET solution was prepared. 4 ml of 1X IMAP Buffer A was
added to 6 ml of IMAP Buffer B. 25 pl (1/800 of 20 ml) of binding beads was
added to this and mix by inverting. 60 pl of this mixture was pipetted into 2 of the
wells containing the ‘blank” assay buffer. Next, 49.7 ul (1/400 of remaining

volume) of Tb donor solution was added to the remaining TR-FRET solution and

110



10

15

20

one or nore Ra; and the furanyl, thiophenyl,
i soxazol yl, benzodi oxol yl, and indanyl, are each
WO pepetseient |y optionally substituted with onePOF/USINE031819
Rha . 12. The conpound according to claim1l, wherein
R2 is phenyl substituted with one or nore Ra, and Ra
i s hal ogen. 13. The conpound according to claim 12,

. Wh in . R2 i - chl h |..14, . Th d .
minih B PP, B9 b7 s R BaRRAR B piptitao PSSR T0eL Do e
assay blftenenytaingigougls. The TRRERED sphition was poured igto tagpigdtiel |(rjn

c _acid.

4. wh i i -4- | rb |
ook MG s Sub ARG U LS PRESAR R e
WeIISﬁﬁpelmads Wereacdv?zchdonim a)fdilcstrgx:érdi_ isﬁittaiecﬂfgr afAﬁamgﬁhmgl;]é 8][
t he. ea ng,. of . | sease I er I | bifg,l
or opficht BRIAEE i 4Rt o RSB & Fm [Tt e
plate lwalsrlreeid101_ltltth,'ld_:ln‘p!isii(]"En;c R@@dzrﬁmiissibe[li gl?) };E(r:rgsmb? O n:ael@gf/a
t t Y e i ve anoun u
Excﬁgﬁuﬂﬁ%&(‘ P(i:“?"&“x%{o%%ﬁf‘})t her eof , wherein Alnpi s Oor S
A2 is Oor S Uis Nor G(CH 2 URU, Vis Nor C(CH

) el R LRl i T

Ex. # PDE4B2 PDE4D IC50 | Ex. # PDE4B2 PDE4D IC50
IC50 (n\M) | (nM) IC50 (nM) | (nM)

30 17000 25000 32 25000 25000

33 12400 25000 51 126 616

54 78 338 84 513 827

92 68 151 103 17 55

115 49 163 118 80 206

121 26 59 122 39 80

127 25 73

The specific pharmacological responses observed may vary according to and
depending on the particular active compound selected or whether there are present
pharmaceutical carriers, as well as the type of formulation and mode of administration
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 invention is not limited thereto. The above detailed descriptions
are provided as exemplary of the present invention and should not be construed as
constituting any limitation of the invention. Modifications will be obvious to those
skilled in the art, and all modifications that do not depart from the spirit of the invention

are intended to be included with the scope of the appended claims.
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Rl is -(CH 2)gRQ R2 is -(CH 2)SRS; wherein each of q,
s, U VvV, w, X, VY, and z individually is 0, 1, 2, 3,
wo@eooddeseeh of RQ Rs , Ru, Rv , Rw, Rx , Rg PCHOS20RY031819
is independently selected fromthe group consisting of
al kyl ; al kyl substituted with one or nore Rak;
al kenyl ; al kynyl; aryl; aryl substituted with one or
nore Ra; azido; cyano; cwyl; cycl oal kyl
substituted with one or ; fused cycl oal kyl aryl
We slabst i t ut ed vvith one or nore Rf 1; fused
ary %ﬁl oal k lﬁ ltuted with one or nore Rf2; fused
het't¥ E)/%WVa B ituted with one or nore Rf3;fused
aryl heterocyclyl substitutedam th one or nore Rf4;
fused cycl oal kyl het er oar S bstlt ted wi th one or
nore Rf5; fused heteroar'%//iﬁ substituted with
one or nore Rf6; fused hetegrocy IyI heteroaryl
substituted with one o .. fused
het er oar yl heterocycTyI ute# with one or nore
Rf 8;

V U ()
or a salt thereof, wherein
A'isOorS;
A?isOorS;
U is N or C—(CH,),RY;
Vis N or C~(CH,),RY;
W is N or C—(CH,),R";
X is N or C—(CH2)R%;
Y is N or C—(CH,),R";
Zis N or C—(CH,),R%
R'is —(CH,),R%,
R%is —(CH,)sR®;
wherein
each of q, s, u, v, w, X, y, and z individually is 0, 1, 2, 3, or 4;
each of R%, R®%, RY, RY, RY, R*, R", and R” is independently selected from the
group consisting of
alkyl;
alkyl substituted with one or more Rk
alkenyl;
alkynyl;
aryl;
aryl substituted with one or more R%
azido;
cyano;
cycloalkyl;

cycloalkyl substituted with one or more R,
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hal ogen; hal oal kyl; heterocyclyl; heterocyclyl
substituted with one or nore Rhc; heteroaryl;

whedoeooees/l substituted with one or nore Rha ;PCT/US2009/031819

hydrogen; -NR3R4; -C(ONR 3R4; -C(OR5; -C(O) 2Rs6;
-S(OM'R7; -OR8; and nitro; wherein each of R3 and R4 is
i ndependently selected fromthe group consisting of H,

S s R AN R bR oY
2; each fiRed 4gcydRalkyhpobsRBiteSwithdependert RS, sel ect ed
fromt h%usqu%ué?erggycwasr;l isﬂgstl?lgteé] }I/\/ﬂﬁ % g %r m%lrekws;;
fused arylheterocyclyl 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 R”;
fused heteroarylheterocyclyl substituted with one or more R®;
halogen;
haloalkyl;
heterocyclyl;
heterocyclyl substituted with one or more R";
heteroaryl;
heteroaryl substituted with one or more R";
hydrogen;
-NR’R%;
-C(O)NR®R*;
-C(O)R>;
-C(O)%R?%;
-S(O)R’;
-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, heterocyclyl and heteroaryl;
jis 0,1, or2;
each R% R% R’, and R® is independently selected from the group
consisting of
hydrogen;
alkyl;
alkyl substituted with one or more Rk
alkenyl;

alkynyl;
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al kyl substituted with one or nore Rak; al kenyl;
al kynyl ; al koxy; aryl; aryl substituted with one or

worere/oRE2&eycl oal kyl ; cycl oal kyl substituted w RPET/OR0Y031819

nore Rc; hal ogen; hal oal kyl; heterocyclyl;
heterocyclyl substituted with one or nore Rhc;
heteroaryl; heteroaryl substituted with one or nore
Rha ; wherein each,Ra, Rc, Rf 1, Rf2, Rf3, Rf4, Rf5,
Rf6, Rp , Rhc and aﬂﬁ%y’i s independently selected from
t he group consi stiang; of acyl, al kyl, al kenyl, al kynyl,

al koxy, am de, amnq, aryl. cyano, cycloalkyl,

hal ogen, hal oal kyla,rﬂﬁg%}ﬁlljt%wﬁ Oﬂgtoé?’(”(%? el’, hydr oxy,
nitro, -C(OOR 9, cy8GRAKLD , -SR1 1, - C(ORI12 ,
-C(ONR 13, -NHSQ2-R14 . - SOP-NRI5R16 . and_z SO

2- CH2- SC2- CH3; anocy%ﬁgllkgis}fbgfﬁlﬁd%% RS MIH R R12
R13 R14 , R15 , arithldgk6; i s i ndependently selected from
t he group consi st ih%%aﬂg‘yl_hydr ogen, al kyl, al kenyl,

al kynyl ,
heterocyclyl;

heterocyclyl substituted with one or more R";
heteroaryl;
heteroaryl 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
of acyl, alkyl, alkenyl, alkynyl, 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™, -S0,-NR™R®, and
—S0,-CH,-SO,-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,

provided that when R’ is hydrogen, RS is selected from the group consisting of

alkyl;

alkyl substituted with one or more Rk
alkenyl;

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™;
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aryl, cycloal kyl, heterocyclyl, and heteroaryl,
provi ded that when Rl is hydrogen, Rs is selected from
w0 b@ge4sep consi sting of al kyl; al kyl substit uP€rUSZ0D9031819
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one or nore Rak; al kenyl;

substituted wth one or
cycl oal kyl ; cycl oal kyl

AR Ll
o nd e Srergci Sy BN GE M b o B

nor e

stitute

al kynyl ; aryl;

ar

yl

Ra; azi do; cyano;
substituted with one or nore

wth one or nore

HL P _d with one or
rrorfasdafrﬂsterbumrylenmtmﬂwlmmbyb osnﬂosé RPuted with one
stituted with

substi t ut ed

W tfiseainsycloalkpbeerdng ;substitaetdd Iwhe;near oty BPpal Kyl
su ut ed fused
P ot S ey BBk A shbaTREF it og “WitHe Bl or more R
; ffumﬂmdn@beydg&qudarbatyulmsymltgd wuﬂumﬁ otradbredR i t h one or
subsh%fg uted with

ol e BEARSUSIN suet S REATIEONE oT10%

W tHeteyoeyct; nor e Rha ;

heterocyclyl substituted with one or more R";

heteroaryl;

heteroaryl substituted with one or more R";

-NR®R*
-C(O)NR®R*;
-C(O)R>;
-C(O):R®
-S(O)R";
-OR% and

nitro.

2. The compound according to claim 1, wherein A% is O.

f6.

stituted

3. The compound according to claim 1 or 2, wherein A" and A? are each O.

4. The compound according to any one of claims 1-3, wherein U is N.

5. The compound according to any one of claims 1-4, wherein:

Vis C—(CH,),R";

W is C—(CH,).R";

X is C—(CH,)R%;

Y is C—(CH,),R"; and
Z is C—(CH,),R%.

6. The compound according to any one of claims 1-5, wherein V is C-(CH,),R", RY

is halogen or —O-CHgs and v is zero.
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-NR3R4; -C(ONR 3R4; -C(OR5; -C(O2R6; -S(O'R 7;
-OR8; and nitro. 18. The nethod according to claim 17,
wob@pe9452081 and A2 are each O 19. The met hod BCTYUR091031819
to any one of clainms 17 and 18, wherein Uis N 20.
The nethod according to any one of clains 17-19,
wherein: Vis CG(CH 2)VRV; Wis CG(CH 2)WW X is
C(CH2)XRX; Yis CG(CH 2)yRY; and Zis CG(CH 2)ZRz. 2
1. The nethod according to any one of clains 17-20,
7. wheéThei dompousd Beddtiiay ¥Rdhy de dfsldias age wherein B-<CEH(BHapd™, R*
The net hod according to any one of

: ' . 22,
1S h%llpé‘?sqrére@%-roffn,an\%(é? &M RL is cycl oal kyl or cycl oal kyl
substituted with one or nore Rc. 23. The nethod
di t f cl ai 17- epn . R2 i
5. 3 aReaPERU Ao hanfl T TR 7 PIRRIERT oot fom

the griubaonsistorgyofdi sease, the net hod conpri sing
adm'kni stering to a subject a conpound of Formula (I):
or ag\yéalt thereof, wherein A1 is O or S
cycloalkyl,

phenyl,
benzyl,
tetrahydrofuranyl,
tetrahydropyranyl,
pyrrolidinyl,
piperidinyl, and
-OR?, wherein
the alkyl is optionally substituted with one or more R*;
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

each independently optionally substituted with one or more R™.

9. The compound according to claim 8, wherein R is cycloalkyl or cycloalkyl

substituted with one or more R°.

10. The compound according to claim 9, wherein the cycloalkyl is cyclopentyl or

cyclohexyl substituted with one or more R°®.

11. The compound according to any one of claims 1-10, wherein R® is selected from
the group consisting of

hydrogen,

alkyl,

cycloalkyl,

phenyl,
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A2 is Oor S; Uis Nor G(CH2)URYU;, Vis Nor CG(CH
2)VRV; Xis Nor G(CH2)XRX; Yis Nor C(CH 2)VyRY;, Z
WO 200M0p1528C- (CH 2) ZRZ; R1 is -(CH 2)qRQ R2 i s PCIZHS2009/031819
2) SRS; wherein each of g, s, u, v, w, x, vy, and z
individually is 0, 1, 2, 3, or 4; each of RQ Rs , Ru,
Rv , Rw, Rx , Rg, and Rz is independently sel ected
fr mt@ﬂe group consisting of alkyl; alkyl substituted
wi tf"0fe or nore Rak; al kenyl; alkynyl; aryl; aryl
sulfetanyluted with one or nore Ra; azido; cyano;

cycgl.oal kyl; cycloal kyl substituted with one or nore
Rc%'ﬁ@é‘ﬂ%Lycl oal kyl aryl substituted with one or nore

Rf idgxakolgled aryl cycl oal kyl substituted with one or
errb(:"eancf)d%C.)xolyl, and
indanyl,
-C(O)R?,
-C(O),R?, and
-OR?®, wherein
the alkyl is optionally substituted with one or more R*;
the cycloalkyl is optionally substituted with one or more RS;
the phenyl and benzyl are each independently optionally substituted with
one or more R? and
the furanyl, thiophenyl, isoxazolyl, benzodioxolyl, and indanyl, are each

independently optionally substituted with one or more R™.

12. The compound according to claim 11, wherein R? is phenyl substituted with one

or more R? and R®is halogen.
13. The compound according to claim 12, wherein R? is 3-chlorophenyl.

14. The compound according to claim 13, wherein R' is a 4-substituted cyclohexyl

group.

15. The compound according to claim 14, wherein R'is trans-4-

cyclohexanecarboxylic acid.

16. The compound according to claim 15, wherein the compound is a hydrochloric

acid salt.
17. A method for the treatment of a disease by either the inhibition of the activity of

TNF-a or by the inhibition of PDE4, the method comprising administering to a subject a

therapeutically effective amount of a compound of Formula (1):
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fused heterocycl yaryl substituted with one or nore
Rf 3; fused aryl heterocyclyl substituted with one or

worene/09¥528 fused cycl oal kyl het eroaryl substit uP€HUSZ0D9031819

one or nore Rf5; fused heteroaryl cycl oal kyl
substituted with one or nore Rf6; fused

het erocycl yl heteroaryl substituted with one or nore R
, fused heteroaryl heterocyclyl substituted with one or
nore Rf8; hal ogen; hal oal kyl “ het er ocycl yl;

het erocycl yl substitutedgiw t_oneror nore Rhc;

het eroaryl; heteroaryl subsfi tWyed with one or nore
Rha ; hydrogen; -NR3R4; ONR 3R4; -C(OR 5;

-C(O 2R6; -S(0j R7; «<CRg; N&Yyo; wherein each of
R3 and R4 is indepefpdent]y sglected fromthe group
consi sting of H, acyl MJ;,Z al koxy, al koxyal kyl ,
al kyl sul fonyl , (1)

or a salt thereof, wherein
AlisOorS;
A?isOorS;

U is N or C—(CH,),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—(CH,),R";
Zis N or C—(CH,),R%
R'is —(CH,),R%,

R%is —(CH,)sR®;

wherein

<

each of q, s, u, v, w, X, y, and z individually is 0, 1, 2, 3, or 4;
each of R%, R®%, RY, RY, RY, R*, R", and R” is independently selected from the
group consisting of

alkyl;

alkyl substituted with one or more Rk

alkenyl;

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 arylcycloalkyl substituted with one or more R%;

fused heterocyclyaryl substituted with one or more R™;
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aryl, cycloal kyl, heterocyclyl and heteroaryl; j is O,
1, or 2; each R5, R6, R7, and R8 is independently

W@ 2000094528 f r om t he group consi sting of hydrogePCT/EE2099/031819

al kyl substituted with one or nore Rak; al kenyl;

al kynyl ; al koxy; aryl; aryl substituted with one or

nore Ra; cycl oal kyl ; cycl oal kyl substit ut ed W th one
nor e .Rc; et eroc 4

R e I R R

het er oarfyded dyetoemgolaeyekoesyjlssbstttlutbemmmb oorrmr@RfSrmr e
Rha ; erej.n.ea

R e o M R aaor s Bdrd SifiopSol et &5 1 om
the gr oUpsaddraerstydWe]éroawykubsaiqud witrabheeomthoreaRkynyl |

ﬁlalk ggg’n f&{?ﬁéﬁrﬁ&wm eheéi)%é'y!(%%ﬂb?éd vc\:/ﬂ/hccl)rﬁ)eacl)rkr}qofe R™®:
halogen;
haloalkyl;
heterocyclyl;
heterocyclyl substituted with one or more R";
heteroaryl;
heteroaryl substituted with one or more R";
hydrogen;
-NR’R%;
-C(O)NR®R*;
-C(O)R>;
-C(O)%R?%;
-S(O)R’;
-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, heterocyclyl and heteroaryl;
jis 0,1, or2;
each R®, R® R’, and R® is independently selected from the group
consisting of
hydrogen;
alkyl;
alkyl substituted with one or more Rak:
alkenyl;
alkynyl;
alkoxy;
aryl;

aryl substituted with one or more R
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het eroaryl, hydroxy, nitro, -C(COOR 9, -SO2R10 , -SR1
1, - CORL2, -C(ONR 13, -NH SO 2-R14 ,

WO 3020NRIH6R16 , and - SO 2- CH2- SO2- CH3; and whePEI/nSmaytB1819

RO, RIO, Rl 1, Rl12, RI3 R14 , R15, and R16 is

i ndependently selected fromthe group consisting of
hydr ogen, al kyl, al kenyl, al kynyl, aryl, cycl oal kyl,
het er ocycl yl, and helt elkg_aryl, provi ded that when Rl is
hydrogen, Rs is sePVECFEY from the group consisting of
al kyl ; al kyl substaytloaley swbéthuted evithronswr endraR’;

al kenyl ; al kynyl ; akyl b aryl substituted with one or
nore Ra; azi do; C)Pz? &> tycl oal kyl ; cycl oal kyl
substituted w th drméatkyl;nore Rc; fused cycl oal kyl aryl
substituted wth 3{]?2 or wgre Rf 1;fused aryl cycl oal kyl
substituted with ST8PHore Rf2; fused

het erocycl yaryl suHatdrotyetyésubsititutecowith omie omereRR"S;
fused aryl heteroc Clte%/l sHbstitut ed with one or nore
Rf 4; fused cycl oal yrﬂ%@/eroaryl substituted with one
or nore Rf5; fusedhebaybabglitated vatl dog orsudrstR"t;ut ed

with one or more OO i each R? R, R, R R®, R¥, R®, R®, R, 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(O)OR®, -SO,R™, -SR", -

C(O)R'™, —C(O)NR™, -NH-S0,-R™, -S0,-NR™R®, and

—S0,-CH,-SO,-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,

provided that when R’ is hydrogen, RS is selected from the group consisting of

alkyl;

alkyl substituted with one or more Rk

alkenyl;

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 arylcycloalkyl substituted with one or more R%;
fused heterocyclyaryl substituted with one or more R™;

fused arylheterocyclyl substituted with one or more R;
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fused heterocycl yl heteroaryl substituted with one or
nore Rp ; fused heteroaryl heterocyclyl substituted

wawaobopses or nore Rf8; heterocyclyl; heterocycbgl/Us2009/031819

18.

19.

20.

21.

substituted with one or nore Rhc; heteroaryl;
het eroaryl substituted with one or nore Rha ; -NR3R4,
-C(ONR3R4; -C(OR5; -C(O2R6; -S(O*R7; -0OR8; and

nitro,, 25 h t had according to clai m24, wherein
A st Brog el SuBRR AR W chd Bt R g to- any
ondusid ledteroamylcdloalkyl sRbstitwibe méth onk or noe R®7.  The
met.hod, ,accor di to a 0 of ¢lains 24- _ wherein:
U i R Ra e R LA By BT el '5) Xx
Y ifgsedHeGktodyinaroayetyl ubstitu@ed ath aneZ&tZno2&R™; The net hod
ac oc[di n 1i_o any one of clainms 24-27, wherein Vis
C( 5"0%{? Rv is halogen or -0-CH 3 and v is zero. 29.
Thenetabdty@ty| autstitutédwith onaoymoreeR'5f ¢l ai s 24- 28,
vvh%r in Rll is cycloal kyl or

eteroaryf,

heteroaryl substituted with one or more R";

-NR3R*;

-C(O)NR®R*;

-C(O)R?;

-C(O),R5;

-S(O)R";

-OR? and

nitro.
The method according to claim 17, wherein A" and A? are each O.
The method according to any one of claims 17 and 18, wherein U is N.

The method according to any one of claims 17-19, wherein:
Vis C—(CH.).RY;
W is C—(CH,),R";
X is C—(CH,)R*;
Y is C—(CH,),R"; and
Z is C—(CH,),R%.

The method according to any one of claims 17-20, wherein V is C-(CH,),RY, R" is

halogen or —O-CH; and v is zero.

22.

The method according to any one of claims 17-21, wherein R' is cycloalkyl or

cycloalkyl substituted with one or more R°®.

23.

The method according to any one of claims 17-22, wherein R? is 3-chlorophenyl.
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cycl oal kyl substituted with one or nore Rc. 30. The
nmet hod according to any one of clains 24-29, wherein
WER200009432&8 hl or ophenyl. 3 1. A pharnmaceutical PCT/US2009/031819
conposition conprising: a conmpound of Forrmula (I): or
a salt thereof, wherein ALis Oor S; A2is Oor S; U
is Nor G(CH2)URU;, Vis Nor G (CH 2)VRV; Xis Nor
C(CH2)XRX; Yis Nor G (CH 2)yRY; Zis Nor C(CH
2)ZRZ; R1 is -(CH 2)qRQ R2 is -(CH 2)SRS; wherein
24. eaddimethod,forsthe treatmentvof an inflymmatudly diseash, teduaihboy cosplsing
1,. 2. 3, or 4. each of Rs U, Rv , Rw, Rx , Rg
aomisGtinglp 1 SueeiaToneeHT o EETA EH f rom the group
consi sting of alkyl; alkyl substituted with one or
more Rak; al kenyl; al kynFyI ;jr\yl ;aryl substituted with
one or nore Ra; ~N N/R

x/Y\ N A2

[
s ()
or a salt thereof, wherein
AlisOorS;
A?isOorS;
U is N or C—(CH,),RY;
Vis N or C~(CH,),RY;
W is N or C—(CH,),R";
X is N or C—(CH2)R%;
Y is N or C—(CH,),R";
Zis N or C—(CH,),R%
R'is —(CH,),R%,
R%is —(CH,)sR®;
wherein
each of q, s, u, v, w, X, y, and z individually is 0, 1, 2, 3, or 4;
each of R%, R®%, RY, RY, RY, R*, R", and R” is independently selected from the
group consisting of

alkyl;

alkyl substituted with one or more Rk

alkenyl;

alkynyl;

aryl;

aryl substituted with one or more R%

azido;

cyano;

cycloalkyl;

cycloalkyl substituted with one or more R,
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azi do; cyano; cycloal kyl; cycloal kyl substituted with
one or nore Rc; fused cycl oal kyl aryl substituted with

wor@n4sedre Rf 1; fused aryl cycl oal kyl substiPCi/Es2009/031819

with one or nore Rf2; fused heterocyclyaryl
substituted with one or nore Rf3; fused

aryl heterocyclyl substituted with one or nore Rf4;
fused cycl etero tituted w

| kyl . b i
mor . Rt et ie Bl BTG RLPRY b RGBT ot ea wi ¢ 1
one or rfoseal &6yclfalies duthtitizsdwific byd betmereoRT;y |

bsti d, wi,t h R : f d 5
bt or oaroraidts BefhEn sullfed Wit a8 S Mo B %or mor e

Rf 8; halfogeraryhelecsyklyl subbtituedadadngl ar niee &‘ocycl yl
Tt BN oo RSP B
hydr ogerfused\ie3&rd arytcGCIEhINR s8BtituteC(Hv@h Rnb ;or ArofEIRPRG:;
fused heterocyclylheteroaryl substituted with one or more R”;
fused heteroarylheterocyclyl substituted with one or more R®;
halogen;
haloalkyl;
heterocyclyl;
heterocyclyl substituted with one or more R";
heteroaryl;
heteroaryl substituted with one or more R";
hydrogen;
-NR’R%;
-C(O)NR®R*;
-C(O)R>;
-C(O)%R?%;
-S(O)R’;
-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, heterocyclyl and heteroaryl;
jis 0,1, or2;
each R% R% R’, and R® is independently selected from the group
consisting of
hydrogen;
alkyl;
alkyl substituted with one or more Rk
alkenyl;

alkynyl;
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-S(O R7; -OR8; and nitro; wherein each of R3 and R4
i s independently selected fromthe group consisting of

WoR008094528 al Kyl , al koxy, al koxyal kyl, al Kyl sul P@IYy52009/031819

aryl, cycloal kyl, heterocyclyl and heteroaryl; j is O,
1, or 2; each R5, R6, R7, and R8 is independently

sel ected fromthe group consisting of hydrogen; alkyl;
al kyl substituted with one or nore Rak; al kenyl;

al kynyl ; al koxy; &S aryl substituted with one or
nore Ra; cycl oal kydryl; cycl oal kyl substituted with one

o "L S LB R LR B
cycloalkyl;
cycloalkyl substituted with one or more R,
halogen;
haloalkyl;
heterocyclyl;
heterocyclyl substituted with one or more R";
heteroaryl;
heteroaryl 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
of acyl, alkyl, alkenyl, alkynyl, 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™, -S0,-NR™R®, and
—S0,-CH,-SO,-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,

provided that when R’ is hydrogen, RS is selected from the group consisting of

alkyl;

alkyl substituted with one or more Rk
alkenyl;

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™;
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het eroaryl; heteroaryl substituted with one or nore
Rha ; wherein each Ra, Rc, Rf 1, Rf2, Rf3, Rf4, Rf5,

WRE@9/01528 Rhc and Rha is independently sel ectCI/if2909/031819

25.

26.

27.

28.

t he group consisting of acyl, alkyl, alkenyl, alkynyl,
al koxy, am de, ami no, aryl, cyano, cycloal kyl,
hal ogen, hal oal kyl, hal oal koxy, heteroaryl, hydroxy,

oty S s SRR i o2 preRGie  and - 50
2- Gir2d3@erGtiR]yaayi dubdtituted witeaod oRordRG; , R1 1 , R12 ,
ndependenﬁmy sel ected from
1R

tdessiagnebre i g agRT A kenyl
al Kysed cycmalklheyedryalkstitytetiatitarone e more RAnd _
oGttty PaRlTHRo R SR R g et Ry i kyt
s ulissdd hiterd oyl yitieternearybsubstitueedRaik ored drenyide;R'a1 kynyl ;
oy s B S B R Gubed DR one o
norretdrogyclyl;

heterocyclyl substituted with one or more R";

heteroaryl;

heteroaryl substituted with one or more R";

-NR*R*;

-C(O)NR®R*;

-C(O)R>;

-C(0).R%;

-S(O)R;

-OR?% and

nitro.
The method according to claim 24, wherein A" and A? are each O.
The method according to any one of claims 24 and 25, wherein U is N.

The method according to any one of claims 24-26, wherein:
Vis C—(CH.).RY;
W is C—(CH,).RY;
X is C—(CH,)R*;
Y is C—(CH,),R"; and
Z is C—(CH,),R?.

The method according to any one of claims 24-27, wherein V is C-(CH,),RY, R" is

halogen or —O-CH3 and v is zero.
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fused cycl oal kyl aryl substituted with one or nore Rf
1; fused aryl cycl oal kyl substituted with one or nore
WERR®9/09453%d het erocycl yaryl substituted w th OPEI/U82009/031819
nore Rf3; fused aryl heterocyclyl substituted with one
or nore Rf4; fused cycl oal kyl heteroaryl substituted
wWith one or nore Rf5; fused heteroaryl cycl oal kyl
substituted with one or nore Rf6; fuse o1
2. o BegbgbFg it pg o < TRuEnR 2420 BhersingR g cxgpaer
cyclpatkyistdsthette mataropk lvetrereo&y.cl yl substituted with one or
nore Rf8; heterocyclyl; heterocyclyl substituted with
one or nore Rhc; heteroaryl; heteroaryl substituted
30. wi tTheanethod acmrdindRiwany oreRERMEIMs CA-QPNRBESIN RS G)dREgrophenyl.
-C(O 2R6; -S(O'R7; -OR8; and nitro; and a
phar maceuci al |y acceptable carrier. 32. The
31. phak plersatewimhl coompagionh icompésiogr di ng to cl ai m 31,
wherein Al and A2 are each O 33. The pharnmaceuti cal
conposition according to any one of clains 3 1 and 32,
a compound of Formula (1):

\Y U ()
or a salt thereof, wherein
AlisOorS;
A?isOorS;
U is N or C—(CH2),R%;
Vis N or C—(CH,),R;
W is N or C—(CH,),R";
X is N or C—(CH2)R%;
Y is N or C—(CH,),R";
Zis N or C—(CH,),R%
R'is —(CH,),R%,
R%is —(CH,)sRS;
wherein
each of q, s, u, v, w, X, y, and z individually is 0, 1, 2, 3, or 4;
each of R%, R%, RY, RY, R%, R*, RY, and R” is independently selected from the
group consisting of

alkyl;

alkyl substituted with one or more Rak:

alkenyl;

alkynyl;

aryl;
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wherein Uis N 34. The pharnaceutical conposition
according to any one of clains 31-33, wherein: Vis

W@2O@DWBPS/RYV; Wis C(CH 2)WRWY is C (CH 2)yRMCT/HSID09/031819

35. The pharnmaceutical conposition according to any
one of clains 31-34, wherein Vis CG(CH2)VRV, Rv is
hal ogen or -0-CH 3 and v is zero. 36. The

phar maceuti ¢ ition accprding to any one of
clains FYS gStWSHg\‘lC& °RY O{E‘%@&’ow kyl or cycl oal kyl

substit uizeld; W th one or nore Rc. 37. The nethod
according tg any one of clains 31-36, wherein R2 is
3-chl oré% I%(?1yl .

cycloalkyl;

cycloalkyl substituted with one or more R,
fused cycloalkylaryl 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™;
fused cycloalkylheteroaryl substituted with one or more R™;
fused heteroarylcycloalkyl substituted with one or more R™;
fused heterocyclylheteroaryl substituted with one or more R";
fused heteroarylheterocyclyl substituted with one or more R®;
halogen;
haloalkyl;
heterocyclyl;
heterocyclyl substituted with one or more R";
heteroaryl;
heteroaryl substituted with one or more R";
hydrogen;
-NR’R%;
-C(O)NR®R*;
-C(O)R>;
-C(O)%R?%;
-S(O)R’;
-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, heterocyclyl and heteroaryl;
jis 0,1, or2;
each R°, R%, R’, and R® is independently selected from the group

consisting of
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hydrogen;
alkyl;
alkyl substituted with one or more Rk
alkenyl;
alkynyl;
alkoxy;
aryl;
aryl substituted with one or more R%
cycloalkyl;
cycloalkyl substituted with one or more R%;
halogen;
haloalkyl;
heterocyclyl;
heterocyclyl substituted with one or more R";
heteroaryl;
heteroaryl 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
of acyl, alkyl, alkenyl, alkynyl, 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™, -S0,-NR™R®, and
—S0,-CH,-SO,-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,
provided that when R' is hydrogen, R® is selected from the group consisting of
alkyl;
alkyl substituted with one or more Rak:
alkenyl;
alkynyl;
aryl;

aryl substituted with one or more R

128



10

15

20

25

30

WO 2009/094528

32.

azido;

cyano;

cycloalkyl;

cycloalkyl substituted with one or more R,

fused cycloalkylaryl 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™;
fused cycloalkylheteroaryl substituted with one or more R™;
fused heteroarylcycloalkyl substituted with one or more R™;
fused heterocyclylheteroaryl substituted with one or more R";
fused heteroarylheterocyclyl substituted with one or more R®;
heterocyclyl;

heterocyclyl substituted with one or more R";

heteroaryl;

heteroaryl substituted with one or more R";

-NR’R%;

-C(O)NR®R*;

-C(O)R>;

-C(O)R%

-S(O)R";

-OR?; and

nitro; and

a pharmaceucially acceptable carrier.

PCT/US2009/031819

The pharmaceutical composition according to claim 31, wherein A' and A% are

each O.

33.

The pharmaceutical composition according to any one of claims 31 and 32,

wherein U is N.

34.

The pharmaceutical composition according to any one of claims 31-33, wherein:

Vis C—(CH.).RY;
W is C—(CH,),R";
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X is C—(CH,)R*;
Y is C—(CH,)R"; and
Z is C—(CH,),R%.

5 35. The pharmaceutical composition according to any one of claims 31-34, wherein
V is C-(CH,),RY, R" is halogen or —O-CH3 and v is zero.

36. The pharmaceutical composition according to any one of claims 31-35, wherein
R" is cycloalkyl or cycloalkyl substituted with one or more R°.
10

37. The method according to any one of claims 31-36, wherein R? is 3-chlorophenyl.
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