WD 01/ 70706 PCT/ USO /05811 4- OXO 1, 4- DI HYDRO- 3- CI NNOLI NECARBOXAM DES AS
ANTI VI RAL AGENTS 5 Background of the Invention 1. Field of the Invention
The preswotoiizoxent i on provi des novel cinnolines, which areCD8861058HS
antiviral agents 10 (e.g. as agents against viruses of the herpes famly).
2. Technol ogy-(X6ct,4DIKHYDRO 3HEINCOLINEKARBOTOAMEIDES ASIANTIVIRAL of
doubl e stranded DNA viruses. They ar | so a source of the npbst conmon
viral illnesses in man. Ei ght of themz viruses, herpes sinplex virus
types 1 and 2 (HSV-1 and HSV-2), varicella zoster virus (VZV), human
cytonegal ovirus (HCW), epstein-Barr virus (EBV), and human herpes viruses
6, 7, and 8 (HHV-6, HHV-7, and HHV-8), have been shown to infect humans. 20
HSV-1 and HSV-2 cause herpetic lesions on the |ips and genitals,

r espect pvelBack ohih ionally cause infections of the eye and
encephalitis. HCOW causes birth defects in infants and a variety of

di seases i n i munoconprom sed patients such as retinitis, pneunonia, and
gast r oi nt est Frad oflihs @asatioVZV i s the causative agent of chicken pox and
shingl es. EBV causes infections nononucleosis. It can al so cause 25

| ynphonas in i nmunoconprom sed patients and has been associated with
Burkitt's . iF . i I3 HHV- 6
s the  caddbiyann iR aphBLae ARl At e B e R R TR

scl erosips apd. shigentsGgaihatvigue eythahaes fabtiy) 7 di sease association is

uncl ear, but it may be involved in sonme cases of roseola. HHV-8 has been
associ ated with Karposi's sarcoma, body 30 cavity based |ynphomas, and

mul tiple mge ! . 70706 PCT/US01/05811 U.S. Patent No. 4, 826, 837
di scl osesr%-' h}g/%&o i]#lggﬁq fie- 3- car boxani des and their use for the
treatment of neopl astic diseases and acute and chronic infections of both
bacterial and viral origin in mmmals. 5 U S, Patent No. 4, 886,%?9}/ are

di scl oses 4Fhsitsspeisvigssticenpnt ¢ eceslapabddpuple syandrd BN gruses.

;C,)Sllt éAr;;SUbsatlslotaugo%crjéeC(I) ROl HEILN Y e @ad i REL Bisift AERIPEAN infAgE vous
herpes simplex virus types | and 2 (HSV-1 and HSV-2), varicella zoster virus (VZV),
human cytomegalovirus (HCMV), epstein-Barr virus (EBV), and human herpes

viruses 6, 7, and 8 (HHV-6, HHV-7, and HHV-8), have been shown to infect humans.

20 HSV-1 and HSV-2 cause herpetic lesions on the lips and genitals, respectively. They
also occasionally cause infections of the eye and encephalitis. HCMV causes birth
defects in infants and a variety of diseases in immunocompromised patients such as
retinitis, pneumonia, and gastrointestinal disease. VZV is the causative agent of
chicken pox and shingles. EBV causes infections mononucleosis. It can also cause

25  lymphomas in immunocompromised patients and has been associated with Burkitt’s
lymphoma, nasopharyngeal carcinoma, and Hodgkins disease. HHV-6 is the
causative agent of roseola and may be associated with multiple sclerosis and chronic
fatigue syndrome. HHV-7 disease association is unclear, but it may be involved in
some cases of roseola. HHV-8 has been associated with Karposi’s sarcoma, body

30  cavity based lymphomas, and multiple myeloma.



depressants. U. S. Patent Nos. 5,753,666 and 5,891,878 and WD 97/ 04775
di scl ose 1-al kyl - 10 substituted-qui nol one- 3-car boxam des that are alleged

to have Wﬁ?ﬂﬁbﬁri c utility via inhibition of Phosphodi esi@lgsobs(1
or

esterase and unmor Necrosis factor activity. WD 99/38867 discloses

1-cycl oal kyl-d. - Frdra Mt hgpé 8B ndfcRRE& ABLdréaldiNRTine- Phabsacatedirahtiy use
acceptabl e salts or solvates thereof; and a phosphodi esterase |V 15

i nhi bitor cbtnttereagmemyofofiedphastia bbsaasess arth agwie iapd ¢hgrie dinéastion<CoOhTROH! y
assi gned PCI/ US98/ 2 192l di scl oses 4-hydroxyqui nol i ne- 3-carboxan des and

hydrazi des BRI A0 Vi QI ISTa98 Y505 i t e t he above teachings, there still
exists a need in the art for novel conpounds that denonstrate desirable

antiviral activity. Brief Summary of the Invention 25 In accordance with

t he present U.SiRatanit do, 41886800 clivrpoan dsubtitethd damohiat-Batagboxghe aeids and 3-
activity are provided. Mre specificall t he. conpounds e 4-oxo-1, 4-

di hydr o- 3- cFANETS ététﬁ?egtfk%ﬂﬁlﬂgsg%‘fa&‘ﬁesa%ad u@glfru}lsrgggs a??f‘fr\g{ PSRy et ™
particul arl Meprgggiing[st her pes viruses. 30 Even nore specifically, the
conpounds are of formula (1) 0O OR2~NHR3IN A RARL -2 W 01/70706
PCT/ USOL/ 05811 or a pharmaceutically acceptable salt thereof wherein, Ais

(a) & 5 4 Blient Nob. Shs3.d6d) all %) 801%78 &8 o 97104775 disclose 1-alky-

10  substituted-quinolone-3-carboxamides that are alleged to have therapeutic utility via

inhibition of Phosphodiesterase IV esterase and/or Tumor Necrosis factor activity.
WO  99/38867  discloses 1-cycloalkyl-1.8-naphthyridin-4-one  derivatives:
pharmacologically acceptable salts or solvates thereof; and a phosphodiesterase IV

15 inhibitor containing any of the above as an active ingredient.

Commonly assigned PCT/US98/25192 discloses 4-hydroxyquinoline-3-carboxamides

and hydrazides as antiviral agents.

20  Despite the above teachings, there still exists a need in the art for novel compounds

that demonstrate desirable antiviral activity.

Brief Summary of the Invention

25 In accordance with the present invention, novel compounds which demonstrate
antiviral activity are provided. More specifically, the compounds are 4-oxo-1,4-
dihydro-3-cinnolinecarboxamides which are useful as antiviral agents, particularly

against herpes viruses.

30  Even more specifically, the compounds are of formula (I)



R is 10 (a) R5, or (b) SO,RO R, R3 and R4 may be the sane or different
and are selected fromthe group consisting of: (a) H 15 (b) halo, (c¢)
aryl, (o &W»&ERG (e) (GOR6, (f) (CGOOR9, 20 (g) cyA@soimssihet,
wher ei n sal het is bound via a carbon atom G OR , (j) Chet, (k) NR7RB
25 (1) SR10, (m Shet, (n) NHCOR - (0) NHS@2R 2 , (p) C-al kyl which
may be partially unsaturat ed and opt| onally substituted 30 by one or nore
subst i t uent sr aphatmeceptivaPy Recep@RigsaltSRreo! Wwrergin, NR7R8,  hal o,

(GO d-7al I or SOMR9, and -3 WD 01/ 70706 PCT/USO /05811 (q) R3

t oget her w SR> or R4 forma car bocyclic or het which nmay be optionally
substituted by NRfR8, car C | _7al kyl which may be optionally substituted
by OR14; RS is 5 (a) (CH2CH20) ; R10

5 Br,
() CN,
(d) NO,, or
(e) F,
R'is
10 (a) R’, or
(b)  SO.R’
R? R* and R* may be the same or different and are selected from the group consisting
of:
(@ H
15 (b) halo,
(¢)  aryl,
(@ S(OMmR",
(e  (C=O)R",
() (C=O)OR’,
20 (2) cyano,
(h) het, wherein said het is bound via a carbon atom,
i  OR",
M Ohet,
(k) NR'R®
25 I  SRY,
(m) Shet,
(n)  NHCOR",
(0) NHSO.R",
(p) C).7alkyl which may be partially unsaturated and optionally substituted
30 by one or more substituents of the group R! 1, ORB, SRIO, SR”, NR7R8,

halo, (C=0)C.7alkyl, or SOR’, and



(b) C1_7al kyl which nmay be partially unsaturated and is optionally
substituted by one or nore substituents selected froma group consisting

of NR7R8 . agrm or OC7_4al kyl which may be further sighsd by
het , 0?18“%())1/70 7R8, or 10 (c) C3.8cycloal kyl which may be paréto?)g%sﬁg

unsaturated and &pt' ORB|Jo¥the SWRE R LHREGoRY 2 ea%o@;rche‘%ﬁet&m@mag%@ts
sel ected froma group conS| sting of Rll NR7R8,” SOnR9, or | kyl

optional ly substitut e@t@allﬁubshﬁ?ﬁﬁ&y R @mﬂgl 72F2by1|\8h1115n(aa)be©ptl<71aﬂlkfyl

(b) NR7R8, (c) aryl, u?? !é)g%} 14yvherel n said het is bound via a carbon
atom R7 and R8 are J4he@ y’ 20 (a) H (b) aryl, (c) Cl-al kyl which
may be partg®ekly unsaturated and is optionally substituted by one or nore
substituents selected froma group consisting of aryl, NRLOR1O, R', SOmR9,
CONRLORS0, or halp, oiGHZBAR'E3- 8cycl oal kyl which may be parti ally

L T Bl e RS SR
Cogether Wi ih the ni (1 oaeR D e RS St Slocll I s o, g 16
(a) aryl, -4 WO 01/ 7mslseﬁgbmmbmison®’) oh®C,..{1ky1 v@8clympag Ibe diliyer |
substituted by het, OR'®, or NR'R®, or
10 (c) Cs.gcycloalkyl which may be partially unsaturated and optionally
substituted by one or more substituents selected from a group

consisting of R! 1, NR7R8, SOng, or C,.;alkyl optionally substituted by
R'", NR'R®, or SO.R’;

R® is
15 (a) C,.7alkyl,
(b) NR'R},
©) aryl, or
(d) het, wherein said het is bound via a carbon atom,;

R’ and R® are independently

20 (a) H,

(b)  aryl,

(c) C,.7alkyl which may be partially unsaturated and is optionally
substituted by one or more substituents selected from a group
consisting of aryl, NR'’R'®, R", SO,R®, CONR'’R'’, or halo, or;

25 (d) Cs.scycloalkyl which may be partially unsaturated and optionally
substituted by one or more substituents selected from a group
consisting of R'"', NR'R®, SOR’, or C,_salkyl optionally substituted by
R"', NR'R?, or SO,R’, or

30 (e) R’ and R® together with the nitrogen to which they are attached form a
het;
R’ is
(a)  aryl,



(d) methyl, or (e) C2_7al kyl which may be partially unsaturated and is
optionally 5 substituted by one or nore substituents selected froma group
consi stiwg af7oMRLR 0, R', SH, CONR OR O, or halo; Rl is (arTHsoyemsinet hyl,
or 10 (c) C2_7alkyl optionally substituted by OH R ' is (a) ORLO, (b)
Chet, (c) Caryl(p)15 hed) COR2R10, (e) het, (f) aryl, (g) CN, or (h)
C3_8cycl oal kyl ich E‘ay be partially unsaturated and optionally 20
substituted by offé or hﬁfryéloéﬁ‘ﬁgti tuents selected froma group consisting
of R 1, NR7R8, &M, RReutl, ol _7al kyl optionally substituted by R'. NR7R8,
or SOn,R9; is Ris (a) H 25 (b) het, (c) aryl, (d) C3_8cycloal kyl, (e)
methyl , or (f) O»)7al Kyhallgptwhictainhy be phisially unsagurbied MR Rgomsion®i: 30 R13 i s

(a) ( P:CS)) (OR14)2, (b) su%%tgt_é bny%crjlg(ocrj}ln?%r-e gl%éztgtge%ggsl\élre’cted from a group

consisting of NRIORIO, R l, SH, CONR'ORIO, or halo;

R is
(&) H,
(b) methyl, or
10 (c) C».7alkyl optionally substituted by OH;
R" is
(a) OR",
(b) Ohet,
(c) Oaryl,
15 (d)  CORY,
(e) het,
() aryl,
(2) CN, or
(h) Cs_gcycloalkyl which may be partially unsaturated and optionally
20 substituted by one or more substituents selected from a group
consisting of R l, NR7R8, SOng, or C7alkyl optionally substituted by
R NR'RS, or SOmRQ;
R" is
(a) H,
25 (b) et
()  aryl,
(d) Cs.scycloalkyl,
(e) methyl, or
) C».7alkyl optionally substituted by N R'R®or R'";
30 R"7is

(a)  (P=O)(OR'),,
(b)  CO(CH1),CON(CH;)-(CH,),SOsM",

(c) an amino acid,



(c) an amno acid, -5 WO 01/70706 PCT/USO /05811 (d) C(:O)aryl, or (e)
(=0 G _7al kyl optionally substituted by NR7Rs, aryl, het, CO'H or

O(CHZ),,@?Z(B R14 is 5 (a) H or (b) C _7alkyl; each i ofieendent 'y
;@aogh nis independently 1, 2, 3, 4 or 5; 1ongcS mis

i ndependently 0,4}, op2) aMII& sodi um pot assium or lithium aryl is a
phenyl radi cal or an ortho used bicyclic carbocycllc radi cal wherein at

| east one ring f{es arthe(t))Q]nalmlecvmlomala\ylyutanylltedlsyNBtRomallH}cts@KBsIﬂlqrut ed

wi th one or nore SUb‘;E) éﬁe)@ I§§I ected from 15 the group consisting of

hal o, OH, cyano, ( 6al koxy, and C 1.6 al kyl which maybe
further subgtéi;tuted by one to three SR14, NR14R14, OR 4, or CO2R14; het is
a four- (4), five- (5), six- (6), or seven- (7) nenbered saturated or
unsat ur at ed heteu)ocyHL pc ring having 1, 2, or 3 heteroatons selected from
t he group consisting oxygen, sul fur, and nitrogen, which is optionally
fused to a benzeWd ri g7a”8fl any 20 bi cycl i ¢ heterocycle group; wherein any
het is optionally substituted with one or nore substituents selected from
3, Cil-6al koxy, oxo, the Goup consisting of halo, OH cyano, phenyl,

CO R14, CF mhﬁr&inami:n@émfy:al3kyi4v\hi ch maybe further substituted by one to
t hree SR14 NR14R ° 140R,_or CO2R. 25 In particularly preferred
enbodi nent seachnllélf@lep%ﬂﬁj&n‘mh%3ei4t0ﬁér CH7- nor phol i ne, al kynl - CH2OH,

CH2- (t ety ahydy 95 Z2Hn . eggﬁmﬁ—)d)l 9f>.(CH2) 3CH.  Anot her enbodi nent of the
present 1 nvention pr phar ITB.CEUtI cal conposition

M is sodium, potassium, or lithium;
aryl is a phenyl radical or an ortho-fused bicyclic carbocyclic radical wherein at least
one ring is aromatic;
wherein any aryl is optionally substituted with one or more substituents selected from
15  the group consisting of halo, OH, cyano, COZRM, CF;, C|¢alkoxy, and C|¢ alkyl
which maybe further substituted by one to three SRM, NRMRM, ORH, or COZRM;
het is a four- (4), five- (5), six- (6), or seven- (7) membered saturated or unsaturated
heterocyclic ring having 1, 2, or 3 heteroatoms selected from the group consisting of
oxygen, sulfur, and nitrogen, which is optionally fused to a benzene ring, or any
20  bicyclic heterocycle group;
wherein any het is optionally substituted with one or more substituents selected from
the group consisting of halo, OH. cyano, phenyl, CO,R", CF3, C,¢alkoxy, oxo,
oxime, and C|¢alkyl which maybe further substituted by one to three SR NR"R",
OR", or CO:R'™.
25
In particularly preferred embodiments, A is Cl and R* is either CH,-morpholine,

alkynl-CH,>OH, CH,-(tetrahydro-2H-pyran-4-yl) or (CH,);OH.

Another embodiment of the present invention provides a pharmaceutical composition
30 comprising a compound of formula (I) as defined above, or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable carrier. In preferred
embodiments, the composition preferably comprises a therapeutically effective

amount of the compound or salt.



30 conprising a conmpound of formula (1) as defined above, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically

accept abmwe manvdeer . 1 n preferred enbodi nents, the conposipcirarsopessiker ably
conprises a therapeutically effective amount of the conpound or salt. -6
WO 01/ 70706 PCT/US01/05811 Still another enbodi nent of the present

i nvention proyides a thod for treating a .disease or condjtion i.n a
manmal _causé‘éllY_l??f’ CVF‘_&T’EP‘EIIWEE{; itfl?n?reﬁeé’rtgf“éelﬁlltléi?lwo‘é{_g‘ﬁe? ;%eého‘i/% at!reaiuﬂgeacti on,
conpri si ng gds0ic3tBhiRGn iR ol REMABIRIsa ByhehaReHitGRh YaikhRay iV erpesamount
of a conpound of fornmula (I) or a pharmacéutically acceptable salt thereof.
A further evibddhfeetion,oforpresiny edremisténmgent ihenmemmpt iastbsraphgicale effectave

compound of formyla (1) o har npceutical ly acceptabl e salt . thereof to
prepare a n¥BPEY ﬁtcoé‘lﬂ unc{?fngFrPﬁ]@( 1O R BRAGCHYC 4, 8%1?5@’1%?3“&#‘?8?%&5
caused by a viral infection, and 10 particularly a herpes viral infection.
A final enbodi nent of the present invention conprises a nethod for

i nhi biting A futthal emBMAmpol yfiie gsesenc oivpntici ogniedes Aot isegof{ @ nompourgl of i n

vivo) the polynerase with an effective [nhibjtory amount of co und of
formul a (I)foginuk Gher rakamaresicpy ae_pgpg@@eﬁ{téb?rgogfg Hre?aﬁ%raerB‘FcﬁC%emg ect of

the present inyvent] | S r.ovide n ds,,havi i i C
activity. 2‘(5é£l\ﬁgu%% ﬁ‘ge}’re{]%%%lgc?lsg%kghoer g}lsg’gdggs?rqaﬁé\#gn? ?,o% iwngt (ti;ﬁ %%‘33‘:’ d?dnovel
phar maceut i paticuladyrpasipts vind.infStiidd. anot her obj ect of the present invention
is to provide a nethod for treating a disease or condition in a mamral
caused by a viral infection, particularly a herpes 25 virus infection.

Anot her obj g%na?gwsnmaggﬁa &&x&%gﬁgni?&ﬁsco}@n@ésomﬁ]gg fgﬁmﬁmuﬁgsylﬁ?l

inhibiting a vira rase. ese, and ot jects,” w

readi |y be BppRapéeRinetae tdongrisily ddnedting (inhdtrarcr imsivo) eficepanmerass witida t o
the detail ed description of the preferred enbodi nent., Detail ed Des,crl}pti on
of the Prefdfectyc ERBGHPYepountyol a compound of formula (I) or a pharmaceutical

15  acceptable salt thereof.

An object of the present invention is to provide novel compounds having biological

activity.

20 A further object of the present invention is to provide novel pharmaceutical

compositions.
Still another object of the present invention is to provide a method for treating a
disease or condition in a mammal caused by a viral infection, particularly a herpes

25  virus infection.

Another object of the present invention is to provide a method for inhibiting a viral

DNA polymerase.

30 These, and other objects, will readily be apparent to those skilled in the art as

reference is made to the detailed description of the preferred embodiment.

Detailed Description of the Preferred Embodiment

_7-



WO 01/ 70706 PCT/US01/ 05811 In describing the preferred enbodi nent, certain
termnology will be utilized for the sake of clarity. Such termnology is
i nt endedvbo1/eve@npass the recited enbodi nent. as well asPEI/USa1éssini ca
equi val ents which operate in a simlar manner for a simlar 5 purpose to
achieve a simlar result. 1. Term nology Definitions The foll ow ng
definitions are used, unless otherw se described: halo.is fluor chl oro,
10 brono, dP qu*de’.m?AF}}?yPregeéWSteé% Ppents ARy AT TR OBY gﬁféf?gdl “glrz %‘36%2 ttfllBut
reference to ape clhﬂgl. VE QY hR8idedis SHEeAS0 cRESQRYAsS tRITRIcacE s mBbdiynehhe
straight chairn radical, a branched chain isonmer such as "isopropyl" being
speci fi cal lag wef es nBdedtmicallequivalekty| whictaopbretepar 2 istthilay marsgt derat édnilarhe

al kyl chain may conprise aone or qpre (e.g. 1, 2, 3, or 4) double or triple
bonds i A t FERISEIHachieves §milgeitstles a phenyl radical or an ortho-fused

bi cyclic carbocyclic radical wherein at |east one ring is aromatic. Het is
a four- (4), five- (5), six- (6), or seven- (7) nmnenbered saturated or

unsat ur at ed. TeAginodydbefinigors, 2 or 3 heteroatons selected fromthe group
consi sting of non-peroxide oxygen, sulfur, and nitrogen, which is 20
optionally fused to a benzene ring, or any bicyclic heterocyclic group. Het

| ncl udes "ﬂl%tf%ﬁ%gﬁl derintti N e REAMRAS SES ha i &0 &bt haRNi§diubta chiokd Ng

carbon of a nmonocyclic aromatic ring containing five or six ring atons
consi stiong W@measbiedo andkill, deRoted borstrighh ehd boatbrbgreaph beetefatet tbraom t he
group consisting of non-peroxide oxygen, sulfur, and N(X) wherejn X is
absent or jisdiMdugl reticalapug as pREMYT ™ SMbEASRS yINLY Jhe | strajght] chgin zagieal oy o g

by those skilled,if,; t 3‘%9 AgSinQfspt OB cAIVRAreaNo. MRiYdndK
chiral cenhg?“%ﬁ§cg%%2§n?%1%%@ elﬁggﬁgtedl npoptiCQYIy active and rgcenic
forms. Somg.ageaparnds vieytuexdd, tietallpglcyamrmpdy somprige dns or mdye (ugdelsd.ood t hat
the present invention enconpasses any racem c, optically-active,
pol ynor phi ¢4) d@ebleitiaphe bords Brthaeldivoi someric form or mxture thereof, of
a conpolnd of the invention, which possesses the useful properties
described herein, it being well known in the art how to prepare optically
active for ngnf fieor@xapIrg] rddycat 6sal dittiofused bidyelic caberychc faiiaal pperein at
recrystallization techni ques, by synthesis fron1op§£cally-active
Jeast one ring is aromatic. Het'is a four- (4), five- (5), six- (6), or seven- (7)
membered saturated or unsaturated ring containing 1, 2 or 3 heteroatoms selected
from the group consisting of non-peroxide oxygen, sulfur, and nitrogen, which is
20  optionally fused to a benzene ring, or any bicyclic heterocyclic group. Het includes
“heteroaryl,” which encompasses a radical attached via a ring carbon of a monocyclic
aromatic ring containing five or six ring atoms consisting of carbon and 1, 2, 3, or 4
heteroatoms each selected from the group consisting of non-peroxide oxygen, sulfur,
and N(X) wherein X is absent or is H, O, C,_salkyl, phenyl or benzyl.
25
It will be appreciated by those skilled in the art that compounds of the invention
having a chiral center may exist in and be isolated in optically active and racemic
forms. Some compounds may exhibit polymorphism. It is to be understood that the
present invention encompasses any racemic, optically-active, polymorphic,
30  tautomeric, or stereoisomeric form, or mixture thereof, of a compound of the
invention, which possesses the useful properties described herein, it being well known
in the art how to prepare optically active forms (for example, by resolution of the

racemic form by recrystallization techniques, by synthesis from optically-active

_8-



-8 WD 01/ 70706 PCT/USOL/ 05811 starting materials, by chiral synthesis, or
by chromat ographi c separation using a chiral stati onary phase) and how to

determ nev@gllt;%()lrar activity using the standard tests 5,%24/15%? tﬁg fein,

using other sim tests which are well known |n the art extent
that any phﬁéﬂﬁﬁg%’fhé&ﬁé |b¥z AL s\yﬁtheegm&%}dcmm ipﬁ%es@ 5}511&{ §é1HEQ1chfr£1 i's
expressly intended to incClude all active netabofl es produced inh vivo. The
car bon at omtatomaeniphak) wad ilows thyidreanarcbamidahtaaiiningsingi bt | emdas] iasdi cat ed
by a preflx desi gnat.ing a. | ower an(ii rrber f carbon atons in the

i oty i . descrpgetheien it afing cher sinaraPUS BN e kg O8R 1 s Hnt eger "1 to
the integer "j" carbon atons, inclusive. Thus, for exanple, C I _7al kyl
refers to al kyl of one to seven carbon atons, inclusive. The conpounds of

t he presentTo thesaxténvthaaney piemaiaedutizalyaed eavogodnd g discloded dr dRAGed, 1ibisor CAS
nonmencl ature system Ab reviations which are well known to one of ordinary
skill in thep&?ystslyrfﬁg?n taéféfdM%eealbathprmetMlteam;ﬂwe dI\EMOf or et hyl, "Et"
for ethyl, "h" for hour or hours and "rt" for roomtenperature). Specific
and preferred values |listed below for radicals, substituents, and ranges,
are 20 forThd ¢ansdrr &bmaronent yf varhvay hddronaborxohtathenoinbeticdafindieated &y wes or
ot her values within defined ranges for the radicals and substltuents The

conmpounds direhiRdetigRating;aiawer Ard Haeerdeﬁ%aﬁagarepnfa%mathf |n)1016t¢f (¥ Phavi ng
any conpj ”35 FRQ LT @s' é“?ﬁmetySBP%f Bﬁeglége}‘eﬁu tHED[n?ed%ﬁ),eg 5:%0}{%&%? and

preferred Ues déscribed herern | nvent I orr pr esent
i nventi on paovsi@des Tmosrrfoua;dm;ﬂé, € oyl acfets)to alldy] @f Kdhe hd\lsHeﬁQaRB)th—mAs, R4 R1

or a pharmaceutically acceptable salt thereof wherein, Ais -9
inclusive.

The compounds of the present invention are generally named according to the IUPAC
15  or CAS nomenclature system. Abbreviations which are well known to one of ordinary
skill in the art may be used (e.g. “Ph” for phenyl, ‘Me” for methyl, “Et” for ethyl, “h”

for hour or hours and “rt” for room temperature).

Specific and preferred values listed below for radicals, substituents, and ranges, are
20  for illustration only; they do not exclude other defined values or other values within
defined ranges for the radicals and substituents. The compounds of the invention
include compounds of formula (I) or (II) having any combination of the values,

specific values, more specific values, and preferred values described herein.
25 2 The Invention

The present invention provides compounds of formula (I):

0O O
2
R | ”/\@
R® N’N A
30 )
R* R’

or a pharmaceutically acceptable salt thereof wherein,

Ais



WO 01/ 70706 PCT/US01/05811 (a) A, (b) Br, (c) CN, (d) NO2, or 5 (e) F;
R is (a) R5, or (b) SO2R9 R2, R3 and R4 nmay be the sane or different and
are sele mthe group consisting 10 of: (a) H (b ) aryI
(o) 50 EBIET 1 LoRe ) (S e (g cyano, R EL ¢

said het is boun@bwa g carbon atom G OR o 20 (j) Chet, (k) NR R8 (1)
SR10, (m) Shet, "(n) NHCOR ', 25 (0) NHS®2R *, (p) C _7a| kyl which may be
partially unsat u(rbat edBand optionally substituted by one or nore
substituents of the grgI p R, OR', SR10, SR 3, NR7R8, hal o,

(C=0 C, _7al kyl, R9 and(q) R3 together with R2 or R4 forma

car bocyclic or h t) WnN@jq fmy be 30 optionally substituted by NR7R8, or

C, -al kyl which may be optionally

5 (e) F;
R'is

(a) R, or

(b)  SO.R’

R%, R? and R* may be the same or different and are selected from the group consisting
10 of:

(@ H,

(b) halo,

()  aryl,

(@ S(OwR",

15 e)  (C=O)RS,

(H  (C=0)OR’,

(2) cyano,

(h) het, wherein said het is bound via a carbon atom,

(i)  OR",

20 ) Ohet,

(k) NR'R®

O SR,

(m) Shet,

(n)  NHCOR",

25 (0) NHSO.,R",

(p) C,.7alkyl which may be partially unsaturated and optionally substituted
by one or more substituents of the group R'', OR", SR', SR"’, NR'R?,
halo, (C=0)C,7alkyl, or SOR’, and

(q) R’ together with R” or R? form a carbocyclic or het which may be

30 optionally substituted by NR’R®, or C,.7alkyl which may be optionally
substituted by OR'*;
R’ is

(a)  (CH,CH,O)R'®,

-10-



substituted by OR14; R5 is (a) (CH2CH,O;R10, -10 WD 01/ 70706
PCT/US01/ 05811 (b) Cl_7al kyl which may be partially unsaturated and is

opt i onal Ky, tuted by one or nmore substituents sel ect g fHihssdr oup
consi sti ngoglw?ls R8, R', SOMR9, or OC2-4al kyl which may bngf urt her

substituted by hg, CR|,a mNR?rR%ané %@H% ufsuBaighrakdsiopich may be

partially unsaturated and opt i onal substituted by one or nore
substituents sel ect edsifbsbmte gr awepr m@nsubﬁtmmt&ﬁeldémﬁf%n ag@ﬁ% or

Cl_7al kyl optionall bst.i t I 7
CL_7al k§| Io(Ib) nam)ésgou“s?s&"?cu &%B rR(ﬁowigR R@F;é]?{gkﬁ e g be%‘ér%%edund via
a carbon atom R7 angy38udeyy deprMdgniRIRL S, () H  (b) aryl, (c)

Cl- 7al kyl which may be partial’ly unsafurated and is optionally substituted
by one ar nore s@bsthumYCbaB@l wbichandyr mrpaatighoupatucoed st omigpnalfy ar yl |

NRIOR 0, R ', or halo, o 8cycl oal kyl which
ma)t; be parti al I y unsa@%’t“éegbd ecfﬁt”i‘?fﬁé’iﬂi’%}“ueélffb%?% fegfé %‘)ﬂ "YHe gr nor e
substituents sel ected OURR7RO 9 iR

Cl-7al kyl optionally $ iR oPRO DRRY R egc%@jﬁ‘?%gw% b (S 2% and

R8 together with the Ri“tN(RdEﬁdr(SOMﬁch they are attached forma het; RI is

R®is
10 (8  Ciaalkyl,
() NR'R%
(©) aryl, or
(d) het, wherein said het is bound via a carbon atom:;

R’ and R® are independently

15 (a) H,

(b)  aryl,

(c) C,.7alkyl which may be partially unsaturated and is optionally
substituted by one or more substituents selected from a group
consisting of aryl, NRIORIO, R SOng, CONR'ORIO, or halo, or;

20 (d) Cs.scycloalkyl which may be partially unsaturated and optionally
substituted by one or more substituents selected from a group
consisting of R'"', NR'R?, SORR’, or C;.7alkyl optionally substituted by
R! ], NR7R8, or SOng, or

25 (e) R’ and R® together with the nitrogen to which they are attached form a
het;
R is
(a)  aryl,
(b) het,
30 (c) Cs.gcycloalkyl,

(d) methyl, or

S11 -



(a) aryl, (b) het, 30 (c) C3_8cycloalkyl, (d) nmethyl, or -11 WO 01/70706
PCT/USO /05811 (e) C2_7al kyl which nay be partially unsaturated and is

opti onal Wy gubaki tuted by one or nore substituents sel ect perfijs@iidsg19r oup
consisting of NRIOR10, R', SH, CONR OR O, or halo; R10 is 5 (a) H, (b)
methyl, or (c) @_7aldkyhikopkhion aldyybepahsdtiivtussadradyd £Ld:is offidnalls (a) OR1O,
10 (b) Chet, (c) Caryl, (d) CO2R10, (e) het, (f) aryl, 15 (g) CN, or
(h) C3-scycl oal kyl whiRHityad byenpermps| supstitnenis sqlectediiramd: gpvp onal | y

o R11, N Re Sonro b AR oy T SRR ELet Pl )" e Re7RE, Cor
SOMR9; 20 RisRis (a) H (b) het, (c) aryl,
5 (a) H,
(b) methyl, or
(c) C».7alkyl optionally substituted by OH;

R" is

(a)  OR'",

10 (b) Obhet,
(c) Oaryl,
(d  COR",
(e) het,
(H aryl,

15 (g) CN, or

(h) Cs.scycloalkyl which may be partially unsaturated and optionally
substituted by one or more substituents selected from a group
consisting of R'', NR'R®, SO,R’, or C,.7alkyl optionally substituted by
R', NR'R®, or SO,R’;

20
R is
(a)  H,
(b) het,
(©) aryl,
25 (d) Cs.scycloalkyl,
(e) methyl, or
(H) Ca.7alkyl optionally substituted by NR'R® or R'';
R" is
(@)  (P=O)(OR™),
30 (b) CO(CH,),CON(CHs3)-(CH;),SOsM",
(©) an amino acid,

(d) C(=0)aryl, or

-12 -



25 (d) C3-8cycloalkyl, (e) nmethyl, or (f) C2-alkyl optionally substituted
by NR7TR8 or Rl11; R13is (a) (P=O (OR14) 30 (b)

OO CH2) , werdWAgh#d) - (CH, ), , SCB- M+, (c) an amino acid, (d) ScFRsdimdsiior -12
WO 01/70706 PCT/US01/05811 (e) C(=0O C, _7al kyl optlonally substituted by

NR7R8, aryl, het (e)\CO2Md(=0nC, fAiGH3ptisdRRbdbstiRidd bs NRIR® HrylOhetDCOBM, or
C, _7alkyl; each i is |ndependent y 2, 3, or 4, each n |s |ndependently 1,

2, 3, 4 or 5 each nﬂN§Tih§§andently 0, 1, or 2; 10 Mis sodium
potassium @nslithium aryl is a phenyl radical or an ortho-fused bicyclic
carbocyclic adi cal wherein at least one ring is aromatic; wherein any
aryl is optionally subptortuted with one or nore substltuents sel ected from
the group consisting of halo, OH cyano, CO,R14, CF3, C, 6al koxy, and C, 6
al kyl 155whi ch méybe furalker substituted by one to three SR14, NR14R14,

OR', or COR "'; het is a four- (4), five- (5), six- (6), or seven- (7)
menbered saturated or unsaturated heterocyclic ring having 1, 2, or 3

het er oat ons <541 66 LR pédRMIY he3 @raup consisting of oxygen, sul fur, and
ni trogen, which is optlona |y fused to a benzene ring, or any bicyclic

heterocycleegﬁoupln@@wmmﬂmbﬂn2ahy1Méi is optionally substituted with one or
nor e substltu nts Iec%ed f@ Ehe group consi sting of halo, OH cyano.
phenyl , PR %ok 9 ox0, oxinme, and Cl_6 al kyl which maybe

further 1§ub§q ;St%gﬁgn,%tégggn{ 8r ﬁmlﬁﬁ’ SR14. NR 4R14,

aryl is a phenyl radical or an ortho-fused bicyclic carbocyclic radical wherein at least
one ring is aromatic;

wherein any aryl is optionally substituted with one or more substituents selected from
the group consisting of halo, OH, cyano, COZRM, CF;, Cjealkoxy, and C,¢ alkyl

15 which maybe further substituted by one to three SR",NR"R", OR", or CO-R'";
het is a four- (4), five- (5), six- (6), or seven- (7) membered saturated or unsaturated
heterocyclic ring having 1, 2, or 3 heteroatoms selected from the group consisting of
oxygen, sulfur, and nitrogen, which is optionally fused to a benzene ring, or any
bicyclic heterocycle group;

20  wherein any het is optionally substituted with one or more substituents selected from
the group consisting of halo, OH, cyano. phenyl, CO,R", CF;, C,.salkoxy, oxo,
oxime, and C ¢ alkyl which maybe further substituted by one to three SR™ NR"R",
OR", or CO,R™.

25  Specifically, C,7alkyl can be methyl, ethyl, propyl, isopropyl, butyl, iso-butyl, sec-
butyl, pentyl, 3-pentyl, hexyl, or heptyl; Cs.;cycloalkyl can be cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, or cycloheptyl.

When C, salkyl is partially unsaturated. it can specifically be vinyl, allyl, 1-propenyl,
30  2-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1,3-butadienyl, 1-pentenyl, 2-pentenyl, 3-
pentenyl, 4-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, ethynyl,
1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-
pentynyl, 4-pentynyl, 5-hexene-1-ynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, or 5-hexynyl.

~ 13-



OR "', or CO2R14. 25 Specifically, C, _7alkyl can be nethyl, ethyl, propyl,
i sopropyl, butyl, iso-butyl, see- butyl, pentyl, 3-pentyl, hexyl, or

hept yl ; s al kyl can be cycl opropyl, cyclobutyl, c
cyclohex?ﬁ)ggﬁﬁgicloheptyl. When C, _7al kyl |s partlally uﬁggturated
specifically be vinyl, allyl, 1-propenyl, propenyl 1 but enyl ,
2-butenyl, 3-butenyl, 1,3-butadienyl, 1- penten I entenyl, 3- pentenyl
4- pent enyI Paxnﬁéaiény)tefexzedwemepwndssarhetkemwhem he»%eﬁﬁland ERhéxemdr CHt- hynyI

2- pentymyl  m3TRRERY Gy S RSB b S HEIS ™5 hesyny!

4- hexynyl, or 5-hexynyl. -13 WD 01/70706 PCT/USCH/05811 Particularly
preferred conpounds are those where Ais O and R is either CH, -

nor phol isne, Speckigally piefOdd CHPoahds malwidrinu 214wy diamted-tg khe, deiDWQI@—l )3OH. 5
Specifically preferred conpounds include, but are not limted to the
follow ng: N (4-chlorobenzyl)-6-iodo-

- met hyl - 4- oxo-§.(4- cﬂld?MnQyI§EQbHBql—l'n@ﬁ‘}ﬁﬁl?fiéqm Afydro-3- cmnolmecarboxamlde

N (4- chlorobenzyl) 6- ( 3- hydr oxy- -pfopynyl ) - 1- fret hyl - 4- oxo- 1. 4- di hydr o- 3
10 ci nnol i necar boxam de;

N- (4-chl b I dr t hyl - 4-

ci nnol 1 nocar bas AR S e b baByh e Rt sty ) o

- but yny|) - 1- na&thuécgg&“$néedlhydro 3- cinnol i necar boxam de;

N- (4- chl or obenzyl) - 1- net hyl - 6- (4- nor phol i nyl et hyl ) - 4- oxo- 1. 4- di hydr o- 3-

ci nnol i necar boxam de; N-(4-chl orobenzyl)-8- 1 [(1
R, 2R) - 1- hydr oxy- 2- net hyl cycl ohexyl ] et hyny -1-, 20 .
eyl - 4 oxo- SN E et apar T s Ay ey -oal drdipidresa.

ci nnol i necar boxamif€ecarboxamide:
N-(4- chlorobenzyl) 8- (cycl opriopyl et hynyl ) - 1- met hyl - 6- ( 4- nor phol i nyl net hyl ) -

4- o0xo0-1, 4-di hydr o- 3-ci nnol i necar boxam de; 25 N-(4-chl orobenzyl) - 8-

3- (di met hyl | ]-1- met hyl - 6- (4- ,
£mr éhbrfny?/ngtw%chw ! O%ﬁ% <]é. w&% XrbBWH%l& lrmelbyl-froxant-4gihydro-3-

cinnolinecarboxamide;
N-(4-chlorobenzyl)- 1-methyl-6-(4-morpholinylmethyl)-4-oxo-1.4-dihydro-3-

cinnolinecarboxamide;
N-(4-chlorobenzyl)-8-{[(1R,2R)-1-hydroxy-2-methylcyclohexyl]ethynyl }-1-

20 methyl-4-oxo-6-(tetrahydro-2H-pyran-4-ylmethyl)-1,4-dihydro-3-

cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(cyclopropylethynyl)- I -methyl-6-(4-morpholinylmethyl)-4-

0x0-1,4-dihydro-3-cinnolinecarboxamide;

25
N-(4-chlorobenzyl)-8-[3-(dimethylamino)-1-propynyl]-1-methyl-6-(4-
morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide:
N-(4-chlorobenzyl)- 1-methyl-4-oxo0-8-{4-[(4R)-2-0x0-1,3-0xazolidin-4-yl]-1-
30 butynyl}-6-(tetrahydro-2H-pyran-4-ylmethyl)-1,4-dihydro-3-

cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(4-hydroxy-1-butynyl)- I-methyl-6-(4-morpholinylmethyl)-
4-ox0-1,4-dihydro-3-cinnolinecarboxamide;:

_14 -



N- (4-chl orobenzyl) 1- net hyl - 4- oxo0- 8- {4-[ (4R) - 2- oxo0-1, 3-oxazolidin-4-yl]-1

30 butynyl -6 (tetrahydro-2H pyran-4-yl met hyl) -1, 4-di hydro- 3-
cinnolin de; N-(4-chlorobenzyl)-8-(4-hydroxy- | I
- but ynyl ;%&q - 6- (4- nor phol i nyl net hyl ) - PCT/US01/081

4- oxo-1, 4-di hydr o- 3-cinnol i necarboxam de; -14 WO 01/70706 PCT/US01/ 05811
N-(4- chI or obenzyl ) -8-[ (1- hydroxycycl ohexyl ) et hynyl ] - 1- net hyl - 6- (4-

nmor phol i nyl net Nyd4)ch49mbmz31 )48 ftil hydraxy8yatolrengl)etheicd i-b omethylee(4-5

_N;JI(. gb;glyf); ??_enzyl ) o? (Bae thyl) glyog(loolpérl %%ld;o?)l’v r2:mno?lngcarboxamlde

nmor phol i nyl net hyl ) - 4 oxo 1, 4- di hydr o- 3- ci nnol i necar boxam de;

N- (4-chl orobenzyl ) -8-[(3S)-3-hydroxy- | -butynyl]-1-nmethyl-6-(4-

mor phol inyl net Ny{4)ecHooberzy])43- (JB hgdd:yolo@m;jyhﬁdiyﬂrce«yar bepanylpié: methd-G¢4-{

3-[ (am nocar bonyl ) am no] - 3- e | -1 -buty £4 chl or obenzyl ) - 1-

met hyl - 6- ( 4- qulwyl%?m[ﬁ)ox@ lo%ﬂwdzp-éicﬁy@ 1BereX3HBS necar boxani de;

N- (4-chl orobenzyl) - 1- et hyl - 8- [ 3- net hyl - 3- (4-t hi oxo-1, 3, 5-tri azi nan- |

-yl)-1 15

butynyl]-6-(4- ND(r4p€cmdnioByrizWE)t8W(B)3) 3-hgdoxy; Mbmyhy/lqmemahy] -6Hid! | necar boxam de;

N-(4-chl orobenzyl ) - - 3- hydroxy- |-butynyl]-1-nethyl -6-(4-

nor phol i nyl net ﬁmh(ﬂmﬁk’éﬁt rduxeyldd 6‘1@@{,‘? ﬁﬁé}qoﬁéé‘é\’w&}’r@?ﬂe 20

N-(4- chgotz)robenzyl) 1- net hyl - 6- (4- nor phol i nyl et hyl ) - 4- oxo- 8- {

4-[(4R)-2-ox0 1, 3-oxazolidin-4-yl]-1-butynyl I-

1, 4- dl hydro- 3- si{rjq@iﬂlm@eﬁb&mﬁmd@ 3-methyl- 1-butynyl}-N-(4-chlorobenzyl)-1-

N- (4- chl or obenzyl) - 3-(1, 1- di oxi do-4-t hi onor phol i nyl ) - 1- propyny] ] - 1- met hy

| - 6- (4- nor phomeﬁwl hypphaligdmethyl): ‘hph@rdAodliay‘émﬁémpﬂ%ﬁ%%%dae 25

N- (4-chl orobenzyl ) - 8- (5- hydroxy- | -pentynyl)-1-nethyl-6-(4-

nmor phol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de;

Nr1(4 CEI f)r gb(ezz»béd4)crﬁorobe1{z(yﬂ9 R Byl-8- [Byrelethyy s yLhicipest 3, 3-eddaymapl [-31)-1-

-1- net hy

mor phol iny! met hytypyl-6odomaerphokinHipghalst-exer ol-diRudier beeapdigrearboxamide;

N- (4- chl or obenzyl ) - 8- (3- hydr oxy-3-nethyl - | -butynyl)-1-nethyl-6-(4-

nmor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxani de;
N-(4-chlorobenzyl)-8-[(3R)-3-hydroxy- 1-butynyl}- I-methyl-6-(4-

morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

20 N-(4-chlorobenzyl)- 1-methyl-6-(4-morpholinylmethyl)-4-ox0-8-{4-[(4R)-2-0x0-
1,3-0xazolidin-4-yl]-1-butynyl }-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-[3-(1,1-dioxido-4-thiomorpholinyl)- 1-propynyl]-1-methyl-
6-(4-morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

25
N-(4-chlorobenzyl)-8-(5-hydroxy-1-pentynyl)-1-methyl-6-(4-

morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-{[(1R,2S)-2-hydroxycyclopentyljethynyl } - 1-methyl-6-(4-

30 morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(3-hydroxy-3-methyl- 1 -butynyl)-1-methyl-6-(4-

morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

- 15 -



-15 WO 01/ 70706 PCT/ USO1/ 05811
N- (4- chl or obenzyl )-8-[3-(4, 5-di chloro-1 Him dazol -

| -yl)-1- Ylgl - 1- et hyl - PCT/US01/05811
6- (4- m)r[gau(p |njknethyl) 4- oxo- 1, 4-di hydro- 3-ci nnol i necar boxam de; 5

N- (4-chl orobenzyl ) - 8- (3- hydr oxy-1 - propynyl ) - 1- net hyl - 6- ( 4-

nmor phol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de;
N—(4-ch|orobenzwwbdﬂembmhyhéﬂ{b%bSSKmbheﬁiiéﬁhwnyi&yBJ(mePwaﬁmeﬁﬂ@ﬁ+pyran-
4- ylnmethyl)-1,4-di hydro-3-ci nnoline

N—(4-ch|oroben§§ﬁ73%¥?@nﬁ’ ?@% ‘%Oﬁhigyfg f°3‘PBBvH§F$bRX%%@ﬁy|-4 0X0- 6-
(tetrahydro-2H pyran-4-yl net hyl ) -1, 4-di hydr o- 3- ci nnol i necar boxam de;

N- (4- chl orobenzyl ) - 8- ( 3- hydr oxy- | - propynyl ) - 1- net hyl - 4- oxo- 1, 4- di hydr o- 3-
15 ci nnd i necaNb@xanombenzyl)-8-(3-hydroxy-1-propynyl)-1-methyl-6-(4-

R

-propynyl) - 1-met hyl - 4- oxo- 6- (t et rahydr o- 2H

pyran-4-yl met hyl ) -1, 4- di hydr o- 3- ci nnol i necar boxam de;

N- (4- chl or obenxy(4)ctBorpBetmyti Dxethyll-4-oxo-8-(phenylethynyl)-6-(tetrahydro-2H-pyran-4-

- butynyl ) - 1- net hyl - 4- oxo- 6&§tetrah ydr o- 2H

pyr an- 4- ylnethyhﬁﬂﬁﬂﬁJdkﬁy 18- BCIPAHECRReE AP S K am de; 25

N- (4- chl probenzyl) - 8-[ 3- (di met hyl am no) - 1- propynyl ] - 1- net hyl - 4- oxo- 6-
(tetrahydro-2H pyran-4-yl net hyl ) -1, 4-di hydr o- 3- ci nnol i necar boxam de; 30
N- (4- chIorobenzy@&dﬂakﬁe@nmm$y3Suhﬁmﬁyhﬂmnﬂpypkﬁ@nﬂ44nnﬁbhb&bnybﬁethyI) 4-
0x0-1, 4-di hydr o- 3- ci nnal i necar boxani de; 6 WO 01/ 0706 PCT/ SO01/ 05811

N- ( 4- chl or obengiryhydrg-3Hemaatgtydmethyhyl-4- 6#665{1 PEMCADTRIFRING | met hyl ) - 4-
0x0- 1, 4- di hydr o- 3-ci nnol i necar boxam de; 5
N-(4-ch|orobenzyl)-1-[(2-hydroxyethoxy)nethyl]-6-(4-nDrphoIinyInethyl)-4-
0x0- 1, 4- di hydr o-@-&ilombbisyecs baydaok ge;propynyl)- 1-methyl-4-oxo-1.4-dihydro-3-

15 cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(4-hydroxy-1-butynyl)-1-methyl-4-oxo-1,4-dihydro-3-

cinnolinecarboxamide;

20 N-(4-chlorobenzyl)-8-(3-hydroxy- 1-propynyl)- 1-methyl-4-oxo0-6-(tetrahydro-2H-
pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(4-hydroxy- 1-butynyl)- 1-methyl-4-oxo0-6-(tetrahydro-2H-
pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

25
N-(4-chlorobenzyl)-8-[3-(dimethylamino)- 1-propynyl]-1-methyl-4-0x0-6-
(tetrahydro-2H-pyran-4-ylmethyl)- 1 ,4-dihydro-3-cinnolinecarboxamide;

30

N-(4-chlorobenzyl)-1-[3-(methylsulfonyl)propyl]-6-(4-morpholinylmethyl)-4-

0x0-1,4-dihydro-3-cinnolinecarboxamide;
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N- (4-chl orobenzyl ) - 6- (4- nor phol i nyl net hyl ) - 4- oxo-

-t etrahydro- 3- furanyl-1,4- di hydr o- 3- ci nnol i necar boxam de; 10

N-(4-chl Qrgp Qﬁﬂﬁ )-1-(1, 2-di et hyl

-4-pyrazo In ?% 6- (4- nor phol i nyl net hyl ) - 4- PCTIUSOLIOSST

0x0- 1, 4- di hydr o- 3- ci nnol i necar boxam de;

N-(4- chlorobenzyl) 6- (4- nmor phol i nyl net hyl ) - 1- ( 3- oxet anyl ) - 4- oxo- 1, 4-di hydro
- 15 3-ci nnol i Ne@arhhaxberizg: 1 -N-(detsyibdfamyepmply)]-GEe4-morpholinyimethyl)-4-

3-[(3- hydroxyprop I) | fonyl ] propyl

mor phol i nyl met A§4 iﬁ HﬂH?HWBé§“E&ﬁnOI|necarboxanlde 20

N- (4- chl or obenzyl ) -1-[ 2- (2 ethoxyethoxy)ethyl

] - 6- (4- nor phol i nyl met hyl ) - 4- oxo 1, 4-di hydr o- 3-ci nnol i necar boxam de;

N- ( 4- chlsor obenXy(4)chborpBermyh plhg R inyyiaxstthyk ) mbilgt b6 -14-nfquhler yysuethy ot

)met hyl ] - 1, 4-di hydr o- 3- C|nnoI|necarboxan1de 25

N- ( 4- chIorobenQ@Q AedipydrAnr R ISGTRBEHYIS L 4- oxo- 1- [ (phenyl sul f onyl ) net hyl ]
- 1, 4-di hydr o- 3- ci nnol i necar boxam de;

N- (4-chl orobenzyl ) - 6- (4- nor phol i nyl net hyl ) - 4- oxo- 1- [ (phenyl sul f anyl ) net hyl ]
- 30 1,4-di hdeq%m@mB@izb/D&G@r moxeinlidelmethyl)-4-oxo- 1-tetrahydro-3-furanyl-1,4-

N-(4- chlorobenz 6- (4- nor phol i nyl net hyl ) - 4- oxo-

-t et rahydr o- 2Fﬁ%§¢%h3SmWth¥aﬁdeHVBro 3-ci nnol i necar boxani de; -17 WD

01/ 70708, PCT/ USO1/ 05811

N- (4-chlorobenzyl)-1-[ (et hyl sul fanyl ) net hyl ] - 6- (4- nor phol i nyl met hyl ) - 4- oxo
- 1, 4-di hydro- &-(@ﬂﬂ@bbﬂﬁ@@rleXBﬁied@ -45pyrazolidinyl)-6-(4-morpholinylmethyl)-4-

N- (4- chl or obenzyl ) - g%%A chl or ophenyl ) sul finyl ] met hyl }-6-(4-

nor phol i nyl net B¥e-) Aadipy@oB-aneelHipgrEosiRidshol i necar boxani de:

N- (4-chl orobenzyl ) - 6- (4- nor phol i nyl net hyl ) - 4- oxo- |

-tetrahydro-2H pyran-4-yl - 1, 4-di hydr o- 3-ci nnol i necar boxam de; 10

N- (4- chl or obengry(l4)chloraBétryl)=EcA-Aroriopih Qlnaydl et Bydlxp tadyloxdesx@- { 4-dihydro-

thlonnrphollnylneth | )-1, 4-di hydr o- 3- ci nnol i necar boxani de;
3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-1-{3-[(3-hydroxypropyl)sulfonyl]propyl }-6-(4-

morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

20 N-(4-chlorobenzyl)-1-[2-(2-ethoxyethoxy)ethyl]-6-(4-morpholinylmethyl)-4-oxo-

1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-6-(4-morpholinylmethyl)-4-oxo- 1-[(phenylsulfinyl)methyl}-

1,4-dihydro-3-cinnolinecarboxamide;

25
N-(4-chlorobenzyl)-6-(4-morpholinylmethyl)-4-oxo-1-[(phenylsulfonyl)methyl]-
1,4-dihydro-3-cinnolinecarboxamide;
N-(4-chlorobenzyl)-6-(4-morpholinylmethyl)-4-oxo-1-[(phenylsulfanyl)methyl]-
30 1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-6-(4-morpholinylmethyl)-4-oxo-1-tetrahydro-2H-pyran-3-yl-

1,4-dihydro-3-cinnolinecarboxamide;

17 -



15 N-(4-chl orobenzyl)-8-[(4-hydroxy-I-piperidinyl)nmethyl]-1-nethyl-6-(4-
nmor phol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de:

N- (4- chl eroohaewzogl ) - 8-{ [ (3R) - 3- hydroxypyrrolidinyl] met hyl pcTAset/bssit 6- (4 20
nmor phol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de:

N- (4-chl orobenzyl ) -8-[ (3-hydroxy- | -piperidinyl)nethyl]-1-nmethyl-6-(4-

(27 chl or obenz L FAHRBPRAP DAy SR YReae | A FoP SRS Ry TR oxo-
1, 4- di hydro- 8- cf'4n<§l]9gdﬂo NYihndlifREBBk arfiid0r phol i nec ar bOXY' ate
N—(4 chl or obenzyl (hydroxynet hyl ) - 1- nethyl 6- (4- nor phol i nyl met hyl ) - 4-

0ox0- 1, 4-di hydr o- 3- ci nnol i necar boxam de;

ot phol | hy| ot V19 <42tpem | Ll Ry b e, ﬁ%ﬂflpﬂ@%a%axﬁefé 18 WO

01/70706 PCT/ U &t kmethyl)-4- 1,4-dihydro-3 olinecarboxamide:
N-(4-ch|orobenzyi€f§-%ét% ¥) OX-Obls(éiyrng(r)ph%rlnllnyImethyl) 4- 0xo0-1, 4-di hydr o-

3- cinnolinecarboxam de; 8- [(1 acetyl - 4- pi peri di nyl)am no]
-N-(4- chlorobenzrl) 1- neth

mor phol i nyl met AYI4-cowRenzy >46 é‘iﬂw%ol@ykpﬁhw"*r@@alr 85 an g H-pyran-4-yl-
N-(4- chlorobenqxﬂa £E§F¥h gmgah%xggggh d2 (phenylsulfonyl)ethyl]anlno
t hy y

}-6-(4- nDrphoIiny 4-o0xo0-1,4 ro- 3-ci nnol i necar boxam de; 10

N (4- chli@r obenzyl ) - 8- 1[ 3- (4- met hoxyphenyl ) - 1- et hyl propyl] am no }

- 1- et hyl -

6- (4- nor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de;

8- am no- N- (4-chl orobenzyl ) - 1- met hyl - 6- (4- nor phol i nyl net hyl ) - 4- oxo- 1, 4-

di hydr o- 3- ci nnol i necar boxam de; 15

N- (4- chIorobenayh©cmoﬁ£kﬁMM}ﬁqdéhﬁnﬁphmbnﬂmhnﬁhhﬂbd}@oké3¥ﬁhtrobenzyl)an1no
]- 4-o0xo-1, 4-di hydro- 3-ci nnol i necar boxam

N ( 4- chIorobenﬂypymmﬂW@ﬂﬂyﬁﬂ%ﬂXhﬂﬂﬁhﬁﬂﬁfﬁﬁ??ﬂﬁ?ﬁ§b?xﬁn@§0 8- (t et r ahydr o- 2H

20 pyran; 4- yl am no) - 1, 4- di hydr o- 3- ci nnol i necar boxam de;

N-(4-chlorobenzyl)-8-[(4-hydroxy-1-piperidinyl)methyl]-1-methyl-6-(4-

morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide:

N-(4-chlorobenzyl)-8-{ [(3R)-3-hydroxypyrrolidinylJmethyl } - 1 -methyl-6-(4-

20 morpholinylmethyl)-4-oxo-1.4-dihydro-3-cinnolinecarboxamide:

N-(4-chlorobenzyl)-8-[(3-hydroxy-1-piperidinyl)methyl]- 1-methyl-6-(4-

morpholinylmethyl)-4-oxo0-1,4-dihydro-3-cinnolinecarboxamide:

25 [3-{[(4-chlorobenzyl)amino]carbonyl } - 1-methyl-6-(4-morpholinylmethyl)-4-oxo-
1,4-dihydro-8-cinnolinylJmethyl 4-morpholinecarboxylate

N-(4-chlorobenzyl)-8-(hydroxymethyl)- 1-methyl-6-(4-morpholinylmethyl)-4-
0x0-1,4-dihydro-3-cinnolinecarboxamide;

30
N-(4-chlorobenzyl)-8-[(3-cyanobenzyl)amino]- I -methyl-6-(4-

morpholinylmethyl)-4-oxo-1 ,4-dihydro-3-cinnolinecarboxamide;
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N- (4-chl orobenzyl ) - 6- (3- hydr oxy-1| - propyl ) - 1- net hyl - 4- oxo- 1, 4- di hydr o- 3-
ci nnol i necar boxam de; 25 N-(4-chl orobenzyl)-6-(4-hydroxy-

- butyl) 4- oxo0- 1, 4-di hydro-3- cinnolinecarboxamd 1/05811
N- ( 4- chI%Vd]@gﬁ%zloly?l) 8- 1 [(1 R 2R) - 1- hydr oxy- 2- met hyl cyc|o%§§§% ethyl }

- 1-met hyl hl y)-1-ethy)-6 8bis(d-morpholinylmethyl)-4-oxo-1 4-dihydro-3-

4 0XO0- 6- (tetrahyéfb(ggf%g‘) g Fnet ;“ jnmE Oln&ﬁ?o cﬁﬁ%oilﬁecarboxanlde
cmnolmecarboxam1de

N—(4 chl or obenzyl ) - 8- (cycl opr opyl et hyl ) - 1- met hyl - 6- (4- nor phol i nyl net hyl ) - 4-

oxo- | , 4-di hydro-3-cinnolinecarboxam de; -19 WO 01/70706 PCT/USQO /05811

N- (4-chl or obengyly) s 8eh 3- GigkiRHNYARM PR @ s 8pN ) Ir-FR YYo= (8- (4-

norpholinyIne?%ypf¥%9%x&$g%%s4xg#ﬁydpo % ci nnol fhgcarbggénﬁ de;

N—(4-chborobemmyﬁﬂmmnwakM%ﬂ}4{mxdﬁ8dﬂ4d$£&E&m@hmxmdimsnmkazoI|d|n 4-yl]-1-

butyl }

-6- (tetrahydro- ZFprran 4-yl met hyl ) -1, 4-di hydr o- 3-ci nnol i necar boxam de;

N-(14-chl or obengy ro hyl-2-(phenylsulfonyl)ethyl -6-(4-

| butyl ) - 1- et Elzll(4 ?Oig§e&gﬁol fﬁ%}llyi 8-{ f[ul Ingetl -(phenylsulfonyl)ethyljamino }-6-(

oxo- 1, 4-di hydI’mOQﬂ@llﬁylﬁidtmp@JobMaﬁﬂﬂl@dromcmnolmecarboxarmde

N-(4-ch|orobenzyl)-8-[(1-hydroxycyc|ohexyl)ethyl]-l-nethyl-6-(4-

norpholinylnethyl) 4- oxo- 1, 4-di hydr o- 3-ci nnol i necar boxam de ;

N- (4- ch] or obengyl,) C rAX%¥%v1ptopyl 1-methvl-

_propyl g ?Iﬁ >;4 c%@o(rél’?eﬂ%%)cg F[);% (4(}9&99)Y}lph§nyhyq H&K§1ptopyllamino }-1-methy

mor phol i nyl met §iyd-notpleoi Bry Iméh gl -Ayakioot , 3-dth yine B3 Faimedinb cac o aoheidle;

N- (4- chl orobenzyl ) -8-[(3S) - 3-hydr oxy- | -butyl]-1-nethyl - 6- (4-

nnrpholinylnethyl) 4- oxo- 1, 4-di hydr o- 3-ci nnol i necar boxam de; 20 8- { 3-

[ (am nocar bony, 1 -l . Jy41l-met hyl - 6-

(4- nDrphollnyl%% $(4‘§§§%?&%ylﬂhH§H%Xg(%ﬂﬁg%ﬁﬁggﬂgggﬁg %é |

N- (4- chIoroben@hymnl}&ﬁhmmkm&bbﬁmﬂﬁkhyl 3- (4-thioxo-1, 3, 5- triazi nan- l-yl)-1

- butyl]-6-(4-norpholinyl net hyl)-4-oxo-1, 4 di hydr o- 3- ci nnol i necar boxam de;

25 N- (45chl or obenzyl ) - 8-[ (3R) - 3- hydr oxy- -butyl]-1-nethyl - 6-(4-

N (- ohl of obery o RaR T HYRE 3‘5ﬁ%ﬁ?ﬂ&%@ﬁﬁ?5>@“§@59§"63’Z%23[‘?i2%‘- 2- ox0

4-ox0-1,4-dihydro-3- c1nn011necarboxam1de

N-(4-chlorobenzyl)-1-methyl-6-(4-morpholinylmethyl)-4-oxo-8-(tetrahydro-2H-

20 pyran-4-ylamino)-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-6-(3-hydroxy- 1-propyl)-1-methyl-4-oxo-1,4-dihydro-3-

cinnolinecarboxamide;

25 N-(4-chlorobenzyl)-6-(4-hydroxy-1-butyl)- 1-methyl-4-oxo-1,4-dihydro-3-
cinnolinecarboxamide;

30 N-(4-chlorobenzyl)-8-{[(1R,2R)-1-hydroxy-2-methylcyclohexyl]ethyl }-1-methyl-

4-0x0-6-(tetrahydro-2H-pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(cyclopropylethyl)-1-methyl-6-(4-morpholinylmethyl)-4-

ox0-1,4-dihydro-3-cinnolinecarboxamide;
- 19 -



30 1, 3-oxazolidin-4-yl]-1-butyl }-1,4-dihydro-3-cinnolinecarboxam de;

N- (4- chl or obenzyl )-8-[3-(1, 1- di oxi do-4-t hi onor phol i nyl ) -1-propyl]-1-nethyl -
6- (4-no |j.pyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar bexarg 20 WO
011 0700 RS0 o5 WD fssir

N- (4-chl orobenzyl ) - 8- (5- hydr oxy-1| - pentyl) - 1-net hyl - 6- (4- nor phol i nyl net hyl ) -
4- 0x0-1, 4-di hydr o- 3-ci nnol i necar boxam de; 5 N-(4-chl orobenzyl)-8-1

[ (1R, 2S) - 2- hdequﬂw@baﬂQ@Dyﬁtﬁ&hmbhkhhﬂﬁﬁﬁhyhﬂﬁl(Hﬂwﬂwl6(4—

nmor phol i nyl net hyl ) - 4- oxo-1, 4-di hydr o- 3- C|nnoI|necarboxa de:

N- (4- chl or obenwmhoémmnqﬁ@bdkéwoéuﬁétwwo peHeyRgcay %F%ngiﬁl 6- (4-

nmor phol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de:

N- (4-chl orobenzyl )-8-[3-(4,5-dichloro-1 Himdazol- | -yl)- |
- pr opy! 15 1- met Ry4-@rloroBei®phalethyy-Hraiobs ) 3 - dHoxDexd-1,3- oxazolidin 4-yl]-1-
4- di hydr o- 3-ci nnol i necar boxam de; N-(4-chl orohenzyl) hna:%mxmn gazol-

| -yl) - 1- pr opy bltyl}-6réte gl ydge-2H-pygan- -4-ylmethyl)-1,4- d1hydro 3 “cinno

nmor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxani de:

N-(4-chl orobenzyl)-8-[3-(1Him dazol -1-yl)-1-propynyl]-1-nethyl-6-(4-
nor phol i nyl met Ny44)crﬂo@5@n§d)% di- Hydib@y 3-wiyInoimaegas-boxanptadiny BQethyl)-4-
N- (4-chl or obenzyl ) - 8- (3- hydr oxy-

-propyl ) - 1- et hyd-16- @Mydmrwon@lmﬁ@phwyde

4- oxo- 114 di hydr o- 3-ci nnol i necar boxam de; N-(4-chl orobenzyl)- |

- met hyl - %- oxo- 8- (phenyl et hyl) -6-(tetrahydro-2H pyran-4-

yl met hyl) - 1, 4- ei_yeHiSroBertly rm 108Q2Re¥ABhBE] )etheB- 1 -methyl-6-(4-

N (4- chIorobenzyP} 8- (3-hy rox(lrl?a heny I-Iég) gF) 1- ngthyl 4- 0x0- 6-

(t et rahydr o- 2mrmypkmhm4hmthyét qux)o 14- mfmdwér%m@ll@t‘?ﬁ*ﬁﬁm’iaﬁé@%r boxam de;

N- (4-chl orobenzyl ) - 8- (3- hydroxy- | -propyl)-1-nethyl -4-oxo0-1. 4-di hydro-3- 30
ci nnol i necar boxam de; N-(4-chl orobenzyl)-8-(4-hydroxy- |

-butyl) - 1- met hyl_c44c rﬁaﬁ%eﬂz 1Y4s5-¢h Byietyetodrorsi BRGIdi e c BphpyBi-tethyl-BA4VO
01/ 70706 PCT/ USOI / 05811 yeroprors
15 morphohnylmethyl) -4-0x0-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzy!)-8-[(3S)-3-hydroxy- 1-butyl]-1 -methyl-6-(4-

morpholinylmethyl)-4-oxo0-1,4-dihydro-3-cinnolinecarboxamide;

20 8-{3-[(aminocarbonyl)amino]-3-methyl-1-butyl }-N-(4-chlorobenzyl)-1-methyl-6-
(4-morpholinylmethyl)-4-oxo-1.4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-1-methyl-8-[3-methyl-3-(4-thioxo-1,3,5-triazinan-1-yl)-1-

butyl}-6-(4-morpholinylmethyl)-4-oxo-1 .4-dihydro-3-cinnolinecarboxamide;
25

N-(4-chlorobenzyl)-8-[(3R)-3-hydroxy- 1-butyl]-1-methyl-6-(4-

morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)- 1-methyl-6-(4-morpholinylmethyl)-4-0x0-8-{ 4-[(4R)-2-0x0-
30 1,3-oxazolidin-4-yl]-1-butyl }-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-[3-(1,1-dioxido-4-thiomorpholinyl)-1-propyl]-1 -methyl-6-
(4-morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;
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N- (4-chl orobenzyl ) - 8- ( 3- hydr oxy- |
- propyl) - 1-net hyl - 4- oxo- 6- (t et rahydro- 2H
pyr an- 4- |)-1, 4- di hydr o- 3- ci nnol i necar boxam de; 5
N- (4-chl %’bﬁ}gﬁﬁ)ﬁl ) - 8- (4- hydroxy-1I|-butyl)-1-nmethyl - 4- oxo- GF PgtS(rné 5f;lollr 0- 2H
pyran-4-yl met hyl ) -1, 4- di hydr o- 3- ci nnol i necar boxam de;
N- (4- chl or obenzyl ) -8-[ 3- (di net hyl am no) - 1-propyl]-1-nethyl-4-oxo0-6-
(t et r ahydr o- 2N pyscavrdbepk yip R HHydiax4- dpénydn-0 -18etby herod-mweptrl okagihded- 10
N- (4-chl orobenzyl) - 1- met h¥| -8- { &lrret h I,ét.et r ahydr o- 2-
f ur anyl met hyl )& hdidgP-gnnogihe -f?ﬁi@%ﬂ i nyl net hyl ) - 4- oxo- 1. 4- di hydr o- 3-
ci nnol i necar boxam de. 15 The follow ng Charts A-O describe the preparation
of the compounds of the present invention. Al of the starting materials
and final conpoundslcastenpylepaledR,by)-2hydosduckEpedgiethy et meahyitede chart s
or by procedures anal ogous thereto, which would be well known to one of
ordinary ski | Impiphghigdpetybrbaret ﬂy@lhwrp'%i‘:m?ﬁlé“e\%rﬁf’éﬁpléi? used 20 in the
charts are as defined below or as in the clains. The general ring system
can be prepared in several ways. An exanple of the first route is shown in
Chart A. Car boxyhatiossbedtyldsfBunaendy-3-adabénzeng)-( Xs¢thylYe=lJ- by treat ment
W th a base such as |ithiumdiisopropylamde foll O\Q/ed, bgd quenching with 25
CC2 , provi deﬁ@%ohm)ﬁﬁlﬁﬂ?yi)cﬁopé%’éﬂb@gwrpé‘%Pﬂl”ﬁ-‘:?r. fHn&ecan be el abor at ed
to the lBet a- ketoester by activation of the acid with a condensi ng agent
such as'1,1'- carbonyl diimdazol e, and displacenent with the TM5 ester of
et hyl mal onat ex-(4 PhRzednz A8, (4r5ediublot@nHandd |l iy at-porpypl bwieded-6t he
4- hydr oxyci nnol i ne-3-carboxylic ester (Chem PharmBull, 1988, 38, 1321).
Treat ment wi t HAanomhp ey mgdhasoxo-3¢ - ¢y drobeRRingsiRexamids| evat ed
tenperature provides the 4-hydroxycinnoline-3- carboxam de. Chart A -22 WO
01/ 70706 PCT/USOL/ 05811 o Oo M | Y | OHY | Ot
N-(4-chlorobenzyl)-8-[3-(1H-imidazol-1-yl)- 1-propyl]-1-methyl-6-(4-

15 morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide:

N-(4-chlorobenzyh)-8-[3-(1H-imidazol-1-yl)- 1-propynyl]-1-methyl-6-(4-

morpholinylmethyl)-4-oxo-1.4-dihydro-3-cinnolinecarboxamide:

20 N-(4-chlorobenzyl)-8-(3-hydroxy-1-propyl)- 1-methyl-6-(4-morpholinylmethyl)-

4-ox0-1,4-dihydro-3-cinnolinecarboxamide:

N-(4-chlorobenzyl)- 1-methyl-4-oxo-8-(phenylethyl)-6-(tetrahydro-2H-pyran-4-

ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

25
N-(4-chlorobenzyl)-8-(3-hydroxy-3-phenyl- 1 -propyl)-1-methyl-4-0x0-6-
(tetrahydro-2H-pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;
N-(4-chlorobenzyl)-8-(3-hydroxy- 1-propyl)- 1-methyl-4-oxo-1.4-dihydro-3-
30 cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(4-hydroxy-1-butyl)-1-methyl-4-oxo-1.4-dihydro-3-

cinnolinecarboxamide;
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F\F\ Fxxx Al1A2A3 00OHOOHOIlI EB Y/ C N COY;) Ot Y
{)&N‘kF N2 V1 VI NNH\V I O XXX A4 A5 A6 The requesite

et a- ket ¢+ 3 can be prepared by several different e of
which is %ﬁ%ﬁ?n Chart B. Reductive am nation of R Rossil

3- br ono- 4 fl uorobenzal dehyde 5 with an am ne such as norpholine provides
the substituted benzene B-2. Metallation with n-BuLi and trapping

N- met hoxy- N- meNhichbebdbamizgle- &Aﬂ?:l—khydybxoel{Ph@ylk)etﬂmh}%f*aoxmﬁﬂ(@hahﬂhoﬁéi

el aborated to the beta- treatnment, with, sodi um hydri de and
di et hyl car bonBY/&n-41x meﬁlfwfrkﬂ y/dr Biein tl“{‘e‘far bEami¢ o F FB-1 B2 00O
rNNO ' r \ I F O\ -) B—3 B-4 Alternatively, the fluorobenzene

C-2 can be directly | |th| ated W|th l'ithium diisopropylam de. Trappi ng of
the resu ti ng NAamhlwbbdnzah-Seldelydrophil {betydutmeslsyl o aie-(tetrahydro-2H-

pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-[3-(dimethylamino)- 1-propyl]- 1-methyl-4-0x0-6-
(tetrahydro-2H-pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

10
N-(4-chlorobenzyl)-1-methyl-8-{ [methyl(tetrahydro-2-
furanylmethyl)amino}methyl }-6-(4-morpholinylmethyl)-4-oxo-1.4-dihydro-3-
cinnolinecarboxamide.

15

The following Charts A-O describe the preparation of the compounds of the present
invention. All of the starting materials and final compounds are prepared by
procedures described in these charts or by procedures analogous thereto, which would
be well known to one of ordinary skill in organic chemistry. All of the variables used

20 in the charts are as defined below or as in the claims.

The general ring system can be prepared in several ways. An example of the first
route is shown in Chart A. Carboxylation of 4-fluoro-1-iodobenzene (X=H, Y=I) by
treatment with a base such as lithium diisopropylamide followed by quenching with
25 CO; provides the alpha-fluorocarboxylic acid A-2. This can be elaborated to the beta-
ketoester by activation of the acid with a condensing agent such as 1,1%-
carbonyldiimidazole, and displacement with the TMS ester of ethyl malonate.
Diazotization, reduction and cyclization provides the 4-hydroxycinnoline-3-carboxylic
ester (Chem Pharm Bull, 1988, 38, 1321). Treatment with an amine such as 4-
30  chlorobenzylamine at elevated temperature provides the 4-hydroxycinnoline-3-

carboxamide.

Chart A.
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foll owed by a subsequent deprotonation and trapping with CO, wll provide

the 15 disubstituted acid C-4. This again can be el aborated to the

bet a- ketwesiei7opy activation of the acid with a condensi ngragermisssluch as

1,1 -carbonyl diimdazol e and displacenent with the TVMS ester of ethyl
mal onat e. CI-lA\\(RTC 23 V\DOl/?O 6PCT/USO|/05 100(0) \ FG1F C2
N O O COON c *ah G5 The e ring systemcan be
prepared as sh nﬁ‘tﬁﬁrt i azof1 zal i F an anlllne fol |l oned by
treatment with diethyl nal onate provides the cyclization precursor.

N N

Cyclization is athen effected”8y hydrolysis tofthe diacid, treatnent with 5

thionyl chloride to formthe diacid chloride and cycl zation pronoted by

Ti C14 (J. _Chenlos 1961, 2828- 33) The r SU|tIH |nnoI|ne
3- car boxy! i &y&Gr Y20k t hen b &nsed _wi th s eN
4- chl or obenz ke by activat vOf the aC|d Nl

con |ng agent such

as 1,1'-carbonyl di i m dazol e andck subsequent coupl*ng of the activated acid
with the desiredsamne. 10 CHARTAB. OH X, YO X, Y #8K 1 0- NH\ I N N X ~

OX Y\ I .N

The requesite beta-ketoesters A-3 can be prepared by several different methods, one of
which is shown in Chart B. Reductive amination of 3-bromo-4-fluorobenzaldehyde
5 with an amine such as morpholine provides the substituted benzene B-2. Metallation
with n-BuLi and trapping N-methoxy-N-methylacetamide will give the ketone B-3
which can be elaborated to the beta-ketoester by treatment with sodium hydride and

diethyl carbonate.

10 CHARTB
o)
Br
Br (\N/\@
H — ——
Redinng GRS
F
B-1 B-2

cree — "“ﬁu

Alternatively, the fluorobenzene C-2 can be directly lithiated with lithium
diisopropylamide. Trapping of the resulting anion with an electrophile such as iodine
followed by a subsequent deprotonation and trapping with CO, will provide the
15 disubstituted acid C-4. This again can be elaborated to the beta-ketoester by
activation of the acid with a condensing agent such as 1,1’-carbonyldiimidazole and

displacement with the TMS ester of ethyl malonate.

CHART C

-23 -



1D200D3HOO0O G HOOHO X YV I N O/ I \ OH/ NHXY
HCI ON~-CI D4 D5 D6 The requisite anilines for the above

sy hes‘§ @fo7ge obtained from conmmercial sources, prepapgfy ing to
Ilterature procedures or further functionalized, an 15 eﬁarrp?‘ﬁ ?ﬂmhich is
shown in Chart E. lodination of theoaniline can be acconplished by
treatment wit hoan appropriate iodiﬁating agent, such as ICl. CHART E -24 WO

01/ 70706 PCT/ 5811_0O 1 NH OINNH, 2 D1 E-1,The cinnolines (A-6 or
D-6 or 0-6) can | kyl ated by trea t with an alkylating agent such as
net hyl iodi de and potassium carbonat 2 DVF solution or by 5 treatnent

with a base such as sodi um hydride dr2lithiumbis(trinmethylsilyl)am de
fol | oned bﬁéﬁreatnent W th agf%hkylatlng agent . f&;ernatlvely, t he
M

conpounds al kyl at ed i trogen under nubu condi tions using
reagents su as triphenyl ph phln dlethx azo |car ox)| ate and an
appropriate hol” such as 6? (Chart F). "M 0 OHON
X, Y\ I NH XY &N H C E
| I |
C-3 C-4 C-5

The cinnoline ring system can be prepared as shown in Chart D. Diazotization of an
aniline followed by treatment with diethyl malonate provides the cyclization
precursor. Cyclization is then effected by hydrolysis to the diacid, treatment with
5  thionyl chloride to form the diacid chloride and cyclization promoted by TiCly (J.
Chem. Soc. 1961, 2828-2843). The resulting cinnoline 3-carboxylic acid can then be
condensed with an amine such as 4-chlorobenzylamine by activation of the acid with a
condensing agent such as 1,1’-carbonyldiimidazole and subsequent coupling of the
activated acid with the desired amine.
10
CHART D.

0

.
X Y_@ N X, Y@ N
X, Y —_— r)r 0 —— N”
NH, H H
D-1 D-2 )0 o D3 Ho

cl
D-4

‘@\ cl OH O OH O
X, Y
N’N o _— X oH ——— X [I\j
H X, Y _N X, Y <N H
0 N N cl
D-5 D-6

The requisite anilines for the above synthesis can be obtained from commercial
sources, prepared according to literature procedures or further functionalized, an
15 example of which is shown in Chart E. Iodination of the aniline can be accomplished

by treatment with an appropriate iodinating agent, such as ICL

CHARTE
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Cl CH3 A-6 or D6 F-1 The substituted cinnolines can be further el aborated.
One such el aboration is a 15 palladiumcatal yzed coupling of conpounds
such as Wwdowhesee ¥ = | with acetyl enes such as propargylpcalcssnossishown in
Chart G Reduction of the al kyne by hydrogenation in the presence of an

appropriate catalyst s al l adium or platin t¥es the correspondi ng
al kane G 2. ZOO—MRTWOOI\—IH—WC\HG I WC ~ Nv A d
CHSCH3 F-1 G1 OO0 NCOHNe CcH3 G2 -25 W0 01/70706 PCT/ USOl /05811
A second exanpl e of el aborgtion of the cinnoline substitution is the
preparation of the hydroxynethyl substituted cinnoline showm in Chart H.
Pal | adi um cat al yzed carbonethylation of the cinnoline ring system (F-1
where X = 1) provides the nethyl 5 ester H 1. Reduction of the ester

provi des t hghéchyidnsyres by ID-6 Whsd-i6h whede alkyindd e treatitens wihmnbakdhtnd at ed
on nitrogen by treatment with an al kylating agent such as met hyl |od| de
and pot assi &gﬂ%éﬂ%rﬁét@eﬁhﬁl LA 286 | RALEHHM atgy inopy PV gpjugion |91 DYy ca

g CI-gSO tfedtfient wn?h & basé s&hgas '!ogum hydride or lithium bis(trimethylsilyl)amide
followed by treatment with an alkylating agent. Alternatively, the compounds may be
alkylated on nitrogen under Mitsonubu conditions using reagents such as
triphenylphosphine, diethy! azodicarboxylate and an appropriate alcohol such as

methanol (Chart F).

10
CHARTF.
g, —— Y O,
XY
CH3
A-6 or D-6 F-1

The substituted cinnolines can be further elaborated. One such elaboration is a
15  palladium-catalyzed coupling of compounds such as F-1 where Y = I with acetylenes
such as propargyl alcohol shown in Chart G. Reduction of the alkyne by
hydrogenation in the presence of an appropriate catalyst such as palladium or platinum

gives the corresponding alkane G-2.

20 CHARTG.
o R o f
| Cu HO” C.
T N —_— T N
_N H _N H
N cl N cl
CH, CH,
F-1 G-1
II
\
/\@\
cH3
G-2
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F-1H1 OHOOIIIl & HOI N ¢ HONH\V I NNHC G CH3 10 H2 H3
Al cohol s such as the one depicted in Chart H can be further elaborated as
shovvn_ i nwddatosl by activation with reagents such as net ramasal/68ny |
chloride and di spl acement with nucl eophiles such as thiols or amines (e.g.
norpholine). 15 CHART | 0 0 0 11 HON | INCQHNINCQCHNCL C CH3 CH3

H3 1-1 The conpounds ared as_in Chart F b f rth l.abo
One exanpl eAé?C0§@|€har§Weéﬂf§ESP‘é’t“PBﬁ fihe cpiline; ‘Hg@%{oﬁl’j edﬁ%%‘%)rgﬁ% &{%t(where

= 20 mr}&ﬂ%xgcet}{ﬁt ayki@Rd Xirmolide CBwANGergRuPall! adtumueat alayaedd

coupl ing w enes to produce conmpounds such as J-1. Hydrogenation
with andappfamﬁmealﬁﬁancma(tfahystnnshndnnas spat¢thdbi luwhon X ar b erovides de prashylde
conmpounds such as J-2. -26 WO 01/7

H m(;oc' 511 ecyas H-1.cRgdystipnpf jhe estey [%Z‘](IJIG?SPH /Lﬁq%r(/»?y?r?e thyl su stltut‘cjad%m%ohr% N /1

This can be alkylated on nitrogen by treatment with an alkylating agent such as methyl

iodide and potassium carbonate in a DMF solution.

CHART H.

H o OH ﬁ
o} c o}
~N —— CH0” TN —_
2 H N H
Cl N cl

H-1

oH Q 0
H wgh oL OO,
CH,
10 H-3
Alcohols such as the one depicted in Chart H can be further elaborated as shown in
Chart I by activation with reagents such as methanesulfonyl chloride and displacement
with nucleophiles such as thiols or amines (e.g. morpholine).
15 CHARTI
o 9 o ©
! !
HO ‘ \N/\©\ (\N/\©:Lklr \N/\©L
T’N " Cl O\) rij’N :
CH4 CHy
H-3 i-1

The compounds prepared as in Chart F can be further elaborated. One example of
such an elaboration is shown in Chart J.  Compound F-1 (where Y =
20 morpholinylmethyl and X = I) can undergo palladium-catalyzed coupling with
acetylenes to produce compounds such as J-1. Hydrogenation with an appropriate

catalyst such as palladium on carbon would provide compounds such as J-2.
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ONN\V G CH3 Z J-2 5 Another exanple of a further manipul ation of the
cinnolines is shown in Chart K. Treatnment of the ester K-1 with |ithium
bis(tri r‘rw;&?/llﬁ,i,d(syl )am de and copper iodide followed by trgalw®Rossith
met hanol w ( gl ve the correspondi ng am noci nnoline K-2 (JCS Chem Conm
1974, 256). Am de formation by treatnment wth an am ne such as
4-chl orobenzyl am ne foll owed by reductive amnation with an al dehyde or
ket one wi | ICHARTdi ve the am no-substituted conpounds K-3. CHART K0 0 o O
NI ODN/ I I Gt ONNO\ NNCOCH3 H2ZN CH3 K-1 K-2 OOON( I H\ I
ONI N G HN NO H2 R, YNH CH3 R2 K-3 K- he requisite ester
K-1 can be prepared by allkyl ati on of the est €1 t aHropriate
al kyl ati ng agent Slc s I t HyIi pdi de -with Sn~app pmNate basecsuch as
K,, 003 or by tr@atmeny Wth a basecsuch as sodi um Hydfitde fol | owed by
treatnent with an al Kyl &ki ng agent such as nmethyl |iodide as shown in Chart
L. -27 WD 01/70706 PCT/USOL/ 05811 CHART L O—o| OOO g U

. o/ o .

CH,

zZ J-2

5  Another example of a further manipulation of the cinnolines is shown in Chart K.
Treatment of the ester K-1 with lithium bis(trimethylsilyl)amide and copper iodide
followed by treatment with methanol will give the corresponding aminocinnoline K-2
(JCS Chem Comm, 1974, 256). Amide formation by treatment with an amine such as
4-chlorobenzylamine followed by reductive amination with an aldehyde or ketone will

10  give the amino-substituted compounds K-3.

CHART K
0O O 0O ©
(\N OFEt N OEt
! —_— I —_—
I I
L CH, HN - cH,
K-1 K-2
O O O O
@i ! SRR RE!
| -_ H
O\/lm/KH/\@CI O\)w )
| R
HN  ch, 1\rNH CH,
R2
K-3 K-4

15  The requisite ester K-1 can be prepared by alkylation of the ester A-5 with an
appropriate alkylating agent such as methyl iodide with an appropriate base such as
K,COj or by treatment with a base such as sodium hydride followed by treatment with

an alkylating agent such as methyl iodide as shown in Chart L.
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Y I\ Ot Y I OBt \ NNN-~\ NXXCH3 A5 L-15 Further
functionalization of the cinnoline nucleus can al so be acconplished as
shown iwo@asioeM Pal |l adi um catal yzed carbonyl ati on of theTmisoressiine F- |
(where X = 1) in the presence of a silane such as trioctylsilane or
tributyltiCHxRMilde will give the aldehyde M 1. Reductive am nations with
primary or secondary amnes in the presence of sodium

triacet oxyborohydride will give the am nonethyl derivatives M2. 10 CHART

MO o 11 JNC‘N-->N/IIOHC\)HQ/N'NH\ICI&&NO\ICI | CH3 OH
CH3 F-1 M1 OO0 C Ny ey C Ri \ Nv An addi ti onal
exanpl e of further functi | i atlon of—the su 8 cinnolines is 15
shown in Chart N Reduction of the al dehyde M1 t"‘h a reagent such as

sodi um borohydride fol | owtd by acylation of the*ré&Sulting al cohol will
provide esters and carbamat®3 N-2. CHART N 20 L

5  Further functionalization of the cinnoline nucleus can also be accomplished as shown
in Chart M. Palladium-catalyzed carbonylation of the cinnoline F-1 (where X =1) in
the presence of a silane such as trioctylsilane or tributyltin hydride will give the
aldehyde M-1. Reductive aminations with primary or secondary amines in the

presence of sodium triacetoxyborohydride will give the aminomethyl derivatives M-2.

10
CHART M
o {
C\
N ) t‘l
o N N
| C|:H3
F-1

An additional example of further functionalization of the substituted cinnolines is
15 shown in Chart N. Reduction of the aldehyde M-1 with a reagent such as sodium
borohydride followed by acylation of the resulting alcohol will provide esters and

carbamates N-2.

CHART N

20
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-28 WD 01/ 70706 PCT/USO /05811 o O11 N?INCHNOCHOII
l 1 OHCH3 HOCH3 M2 ON1 O11, «cllccl N2 Another
route to“knﬁngg noline ring systemis outlined in Chart O
this sequence involves the diazotization and cyclization o

INC ONNC
alternative

PF¥H%056%113tep in
an

ortlio-alkynyl aniline Ot3 to generate the 4-hydroxy-3-substituted
cinnoline 0-4 (Leibigs And. 1995, 5 775-779). The orthg-al kynyl aniline 0-3

can be obt ai ned B0 4 sﬁps ted aniline i
cross-couplinqlwfth af'kyne. ot ection of~0-4
utilizing an oxidi zj @gent such as pyridini um dig
procedure enpl oying reagents such as | BX fol jowed by Na{ Q2
the acid O5. The resulting cinnoline 3 -
condensed with an 10 anine such as 4
acid with a condensing“§§€ﬁr*'suéh/és

subsequent coupling of the activated acid With the desired

0 Nﬁhea

i adi natyon and

DYy 0xii dati on

|
roomte or a two step

woul d provi de

atlboxylic acid can then be
o,ehz?ﬁiihre by activation of the
wtarbo ij m dazol e and

anm ne. CHART O

YY I OP NH2 NH2 NHZ2 | IOlOZOCBj\O—I&]—iOO—IO Y\ OPY/ \ OH/ &N

I NN\ | NNN\ HC i | | 07 R, o

10

Another alternative route to the cinnoline ring system is outlined in Chart O. The key
step in this sequence involves the diazotization and cyclization of an ortho-alkynyl
aniline O-3 to generate the 4-hydroxy-3-substituted cinnoline O-4 (Leibigs Ann. 1995,
775-779). The ortho-alkynyl aniline O-3 can be obtained from a 4-substituted aniline
via bis-iodination and cross-coupling with an alkyne. Deprotection of O-4 followed
by oxidation utilizing an oxidizing agent such as pyridinium dichromate or a two step
procedure employing reagents such as IBX followed by NaClO, would provide the
acid O-5. The resulting cinnoline 3-carboxylic acid can then be condensed with an
amine such as 4-chlorobenzylamine by activation of the acid with a condensing agent

such as 1,1’-carbonyldiimidazole and subsequent coupling of the activated acid with

the desired amine.

CHART O

v Y | Y 7 OP
. — — —
NH, NH, NH,
| |
0-2 03

O-1

OH OH O y OH O
Y Xy op Y Xy “oH >N
- . —_— N H
N”N -N N Cl
N
{ | !
0-4 0O-5 0-6

15

The inventive compounds may be used in their native form or as salts. In cases where

compounds are sufficiently basic or acidic to form stable nontoxic acid or base salts,

20  administration of the compounds as salts may be appropriate.
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15 G4 O5 O6 The inventive conpounds nmay be used in their native formor
as salts. In cases where conpounds are sufficiently basic or acidic to
formsta oxic acid or base salts, 20 administrati i
corrpoundgjcgﬂs}%ga ts may be appropriate. Exanples of -29 V\%Qaﬂfsg}d@ﬁu
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salts for h aci at form a physiol ogi cal acceptabl e anion, for
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tartarate, succinate, benzoate, ascorbate, a-ketoglutarate, nq
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wel | kowny Hfbchf&%d@-rsﬁllfafeoﬁltﬁl%amaﬂ)olﬂh{ter ﬂﬁﬁéalrtﬁtgla& §alltfsf| ciently baSl c
conmpound such as an amne with a suitable acid affording a physi ol ogi cal | y
accept abl e anion. Al kali netal 10 (for exarrpl e, sodium potassium or

Lithium o é)hglgh%lgl {ffga&lgarc%t hI?FB k2 rﬁﬁl%t B](fx)z{ytﬁ alé'xg ﬁsaing Isya@dalsdapxto%ecﬂjfr %ﬁoxyl ic

aci ds can I'Aventi ont can onvenlently
be adm ni stghed ihNh& aﬁh%rr@m@wg%s@lcuﬁgmgﬁmmry s8N abmpsgdt dueh eompound
in conbination with a suitable exci pient, the conposition being useful

i n conbat i regning wath 4 Smﬁt@b,lm agrdsaffﬁldmgrml@lwtql%talb’ows@@ﬁblﬁ anne ohikali Mok a

conmpound appr o r antiviral e ar s and contain
exci pi et s (5% ‘gﬁ‘?"ﬁ’ﬁ% MR R R YT o[r g‘éhﬁ? ﬁf"?{h rHE[ gtdrnle)z(%%pl%
conpendi umcfafcn%m:mgr%%Bﬁgéxﬁﬁdacsamﬁqlss%snd& Remi ngton's Phar me- ceuti cal

Sci ences by EEW Martin (M Co., 15th Ed., 1975). To the extent 20
necessary for conpletion, thls publlpaplon IS expressly i ncor porated by

reference. he cgrrpg nds and .conpositions of tlhet%}iprcg{shientt i@vent orrlnac_an be
admi ni st er AOEY PRFSYH AR VERAMSFR CORYFAEY a¥fe OO SRt Fhp &t Sheal or
i ntramuscul Qg4 &ﬁﬁﬁcﬁmon chPthnqﬁé lide doRtgoRR@sA! le¥mbldatibAVagthnal dutabler al |y,
or rectally, depending on whether the preparation is used to treat

i nt er nals orexebpient,nhé coinpaditiombeiog iusefs] in2&nFmting rvatal 1ﬂfe¢tmeulfh3@naceutlcal

el i ont o CRPOSUBE: FRAENGS 8 CAERUR A CRETPERE T praveal foes PERTo Py

exci pi ent s ERPOHLERS FANRIES 3 BIIPHRE 19
troches, methods and contain excipients which are well known in the art. A generally

recognized compendium of such methods and ingredients is Remington’s Pharma-
ceutical Sciences by E.-W. Martin (Mark Publ. Co., 15th Ed., 1975). To the extent

20  necessary for completion, this publication is expressly incorporated by reference. The
compounds and compositions of the present invention can be administered
parenterally (for example, by intravenous, intraperitoneal or intramuscular injection),
topically, intranasally, intravaginally, orally, or rectally, depending on whether the
preparation is used to treat internal or external viral infections.

25
For oral therapeutic administration, the active compound may be combined with one
or more excipients and used in the form of ingestible tablets, buccal tablets, troches,
capsules, elixirs, suspensions, syrups, wafers, and the like. Such compositions and
preparations should contain at least 0.1% of active compound. The percentage of the

30 compositions and preparations may, of course, be varied and may conveniently be
between about 2 to about 60% of the weight of a given unit dosage form. The amount
of active compound in such therapeutically useful compositions is such that an

effective dosage level will be obtained.
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capsul es, elixirs, suspensions, syrups, wafers, and the |ike. Such
conpositions and preparations should contain at least 0.1 % of active
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the weight of a given unit dosage form The amobunt of active conpound in
such therapeutically useful conpositions is such that an effective dosage
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be coat ed wHelh e \éqge}g})lq,\@%,orsq]gpﬂya@yﬁew YRQhr \Z?be“éh%L?fi Rateng Ss'gl%ﬁ’eor
elixir jpay pq'é)s@h@!lsnc&ahﬁ §|381t {oVShGTROMBA:fy BHCHIRZR aPTornT SUAHE QSBd Bfit Aosage
sweet eni ng ‘agent, mnet %/ and propyl par a%ens as preservatives, a dye and

flavori ng dugh. &sr mhancey taretgrpahiger thpubs . m:Gf becaureslewitagylamat eay, ahellssed i n
preparing 15 any unit dosage form shoul d be pharmaceutically acceptabl e and

subst ant i alFyuEBindihs ke i A YR AnPtint DREEENGIEES AFRVAEIPRIE; YRSt i ve
conpound { i.n i i

dovl ces. sl Ee il e S T R PSP A e

Cor por at i orflavotleg stdieasCRESytaradermer fkavo20 Ofheucempoumderial ugdnipgsetarmgs can

al so be adm nistered intravenously or intraperitoneally by infysion or
s aangiat

i nj ectidn. 28HIWKG H8eoforfhehaid ibﬁéﬂ’égﬁﬁf&_ﬂHﬁPl r aGepRtable 4 _ EYpPepar ed
In water, qg{ikogﬁ:tlﬁé/ efﬂx&ﬁ](?s V@Iﬁ[{]P?ednoninO)gdﬁitﬁ)W faet g(?fve c&dﬁ&ﬁ{ds'rﬁ):ﬂcs pean

al so be prepare glycerol, qui d pol yet hyl ene ycol's, "triacet’in,
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of storage 25 and use, these preparations contain_a gr eservative to prevent
t he growt h Qgfosmotic delivery sold by Alza Corporation under the OROS trademark.

20 The compounds or compositions can also be administered intravenously or
intraperitoneally by infusion or injection. Solutions of the active compound or its
salts can be prepared in water, optionally mixed with a nontoxic surfactant.
Dispersions can also be prepared in glycerol, liquid polyethylene glycols, triacetin,
cyclodextrins and mixtures thereof and in oils. Under ordinary conditions of storage

25 and use, these preparations contain a preservative to prevent the growth of

microorganisms.

Pharmaceutical dosage forms suitable for injection or infusion can include sterile
aqueous solutions or dispersions or sterile powders comprising the active ingredient
30 which are adapted for the extemporaneous preparation of sterile injectable or infusible
solutions or dispersions, optionally encapsulated in liposomes. In all cases, the
ultimate dosage form should be sterile, fluid and stable under the conditions of

manufacture and storage. The liquid carrier or vehicle can be a solvent or liquid
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al um num nonostearate an terile injec e sofutions can be
prepar ed byoinpedripey &t dgagtstdepyagtdbyepaonpotathmple, ddminen meqosteagicandunt in
t he appropriate solvent with various of the other ingredients enunerated
above, as el@tirred, followed by filter sterilization. In the case of
sterile powders for the preparation of sterile injectable solutions, the
preferred nethods of preparation are vacuumdrying and the freeze drying
t echni ques SteMié Ghjedtuble doRitiBANEST be pfepattd WCincumporngeabe ecdveptarspany in
addi tional desired ingredient present in the ,Fr eviously 20 . _
sterildsfi ltheereayiredamopant. thePPIapFRteatol Wi Witls Vangys fif the pEhes ipgredients
conpounds nay _be. applied_i ) [ . e NdheYinahe chdeddr sl
However, i ten\é//\nmlsﬁategie%eorv EY Sylggtgl%égéf{ﬂ?%‘g%dew gﬂtgfjrsﬁ\éﬂﬁst er themto. the sﬁi n as
conposi t i opswakrsf ok MY Biep@ation iofl sepildinjadthisla sejutiong the preeotd giedalds yof

preparation are vacuum drying and the freeze drying techniques, which yield a powder

of the active ingredient plus any additional desired ingredient present in the previously

20 sterile-filtered solutions.

For topical administration, the present compounds may be applied in pure form, i.e.,
when they are liquids. However, it will generally be desirable to administer them to
the skin as compositions or formulations, in combination with a dermatologically

25  acceptable carrier, which may be a solid or a liquid.

Useful solid carriers include finely divided solids such as talc, clay, microcrystalline
cellulose, silica, alumina and the like. Useful liquid carriers include water, alcohols or
glycols or water-alcohol/glycol blends, in which the present compounds can be
30 dissolved or dispersed at effective levels, optionally with the aid of non-toxic
surfactants. Adjuvants such as fragrances and additional antimicrobial agents can be
added to optimize the properties for a given use. The resultant liquid compositions

can be applied from absorbent pads, used to impregnate bandages and other dressings,
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25 acceptable carrier, which may be a solid or a liquid. Useful solid
carriers include finely divided solids such as talc, clay, mcrocrystalline
cel lul osgyo gidohga, alum na and the like. Useful |iquid campdmaisodgl ude

wat er, al cohols or glycols or water-al cohol/glycol blends, in which the
present Coram?ﬂg@d Gad e 3RcFussel uedg Pundh-speros edrabl qirﬁye&t i VEnidieueks,
optionally with the aid of non-toxic surfactants. Adjuvants such as
fragrancesSaﬁdaaddnﬁm@m@bb@ﬁt$n@@VdﬁﬂktfQQEﬁﬂé waln e csirfdetityorlephdlni ze

the propert] iven u The r su tan S| S n be
ool eq 1 ohraned peliied 3h s Motk e iisas STBERE! sPEpaE
dressings, carrdds mo%/sgf&@zﬁ)l?gs{téﬁ@é—l/s 05i8ddent Qo SRI @Mﬁtﬂle(}fk%ofdr@@pﬁéafu@ﬁt ed
area using punp-type or aerosol sprayers. Thickeners such as synthetic

pol ynmer s, fdatetyy actheskinfoatitepusaci d salts and esters. fatty al cohol s,

nodi fied celluloses or nodified mneral materials can al so be enployed W th
liquid carriers to form spreadabl e pastes, gels, ointnents, soaps, and the

like. for apphitat éfolﬁ‘seﬁﬁ 8 Glidcd Q;ohn;%sﬁl%ha vaficlt bgh s aied Exanlasmef
usef ul dernmatol ogi cal conpositions which can be used to deliver the

conpounds @bnmommuhdﬂbnndaﬂhetbkﬁnnaﬁeanmMHJﬁ@cwméﬂaﬂ@nmﬁbﬁe@iaﬁmtwﬂ see

S oot el W0 e 2o N, Sartsds Sk N far s fes S G 4T

4,820, 508) .NIsef5al | 599808 r@mah e §Q’£Pwdls8ﬁ@f568§” mula | can be deternined
by conparing their in vitro activity, and in vivo activity in ani mal

nodel s. Methods for the extrapol ation of effective dosages in mce, and

th to h k t; f 15 | e
Par - No. 4 LoshIRSHEETRD e oA ¢! BBibG o 1S S Ry CE BT SR CEY
dosage form, ViR a&?@ﬁg’%ﬂ in W&dﬁ'v%“ﬁ amint® QR MWeh6@MMRRMEB L polRioho 750

ng, nost conveni ent| active ingredient per unit dosage
form The dégﬂbadmdhsewmayrnmayamh@hedyanBZGapmmsmﬂmeinpwnaoshmgﬁeﬁdose or
as divided doses adm ni stered ropriate intervals, for exanple, as
two, tHPee SXfBRl: ¥ Ysr BatsliB- ﬁgé%ggger day. The sub-dose itself nay be
further divided, e.g., into a nunber of discrete |oosely spaced

adm ni strations; such as nmnultiple inhalations froman insufflator or by
appl i cati orrhef canpdundalsi tgnvehicdrlppgininiseered he wyie.dosage form: for example,

containing 5 to 1000 mg, conveniently 10 to 750 mg, most conveniently, 50 to 500 mg
of active ingredient per unit dosage form. The desired dose may conveniently be
20  presented in a single dose or as divided doses administered at appropriate intervals,
for example, as two, three, four or more sub-doses per day. The sub-dose itself may be
further divided, e.g., into a number of discrete loosely spaced administrations; such as

multiple inhalations from an insufflator or by application of a plurality of drops into

the eye.

25
For internal infections, the compositions can be administered orally or parenterally at
dose levels, calculated as the free base, of about 0.1 to 300 mg/kg, preferably 1.0 to 30
mg/kg of mammal body weight, and can be used in man in a unit dosage form,
administered one to four times daily in the amount of 1 to 1000 mg per unit dose.

30

For parenteral administration or for administration as drops, as for eye infections, the

compounds are presented in aqueous solution in a concentration of from about 0.1 to
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25 For internal infections, the conpositions can be adm nistered orally or
parenterally at dose |levels, calculated as the free base, of about 0. 1 to
300 nuy/ kgo carefeerably 1.0 to 30 ng/kg of nammal body wei gbtrjusanesstian be
used in man in a unit dosage form administered one to four tinmes daily in
t he anount atafut 10%0 k0O Praferaplerabeni 0. 1dos©0ut3?)%FoThqomi‘etmremb’ caamdber at i on
or for admnistration as drops, as. fo eye | 1?ffectlons the conpounds are
present ed IN§SIEDYE ‘Blelﬁli“fl%‘ﬁ‘efg aré{loé‘b OB P4 60 of fromabout 0.1 to -33
WO 01/70706 PCT/ USOL/ 05811 about 10% nore preferably about 0.1 to about
7% The solution may contain other ingredients, such as enulsifiers,

ant i oxi danGsnanlluhd errsent@mmrcaﬂthglpomh@lr@mmérﬁ@mmla bm @ﬂlquwecoclmp@n@nd( s) of

formula_| i qui d h, t bout
0711 25 i - g P TR REDAE ©T5ST0 e Do HdTED ARG BTV OH o

sem -sol i drpt c&f&leh&iatﬁﬁr‘iﬂoassetrﬂl%@h@%? Qolﬁ?c&n&%hu&f slRhROWARY oWk |p|owdQeWﬁb0Ut
0.1-5 wt-% preterably about O. The exact reginen fo

admi ni st r abé¢ aouoDd. It hevt-Conpefierdsy atraht Gdnq)msut{%ons di scl osed 10 herein wil|
necessarily be dependent upon the needs of the individual subject being
treated, the type of treatnent and, of course, the judgnent of the

attendi ng Tgé acdd tLAREh fo T REm O gﬂdﬂ%‘f iR ¢4 ngoﬂlrdgsﬁatcohﬁ%@mth'Ehs@@@ecpe
adnini stered to an -animal in nee treat I n nost instances, this
will beoa hesmnwhehagssabily bt hieperidesatprenthe ofeedld vEsteonkividuay subjeavisingi gs,
goats, sheep, deer, etc. % and conpani on 15 ani nmal s e 9. C% ?‘IS cat fish,
hor ses andUitedisihei &Yp§| 66 SHERFR| @aTll ¥y C‘Ef’h‘ﬁ-?n'ptlhﬁtlé]di meht o] fengtUidms n t he

scope of t I%cflp(ﬁ{e?nﬁ'hé WEIOLAES o ?_hﬁe 'p'f'é/s R R MG lcapeoef Yakiigscdeseridbed by

the followmng non-1imting exanple Preparatlon

2-f 1 uor o- baniadohenzal ¢ @eitghet. hlmog, instances, this will be a human being, but the
treatment of livestock (e.g.: cows, pigs, goats, sheep, deer, etc.) and companion

15 animals (e.g. dogs, cats, fish, horses and birds) is also specifically contemplated as

falling within the scope of the instant invention.

The invention will be further described by the following non-limiting examples.

20
Preparation 1
2-fluoro-5-iodobenzoic acid
o)
1
| Co
L,
F
25

To a —78 °C solution of iPro,NH (16.80 mL) in 200 mL freshly distilled THF 1s added
n-butyllithium (68 mL) dropwise, maintaining the temperature of the reaction below —
65 °C. The reaction is stirred for 10 minutes, then 1-fluoro-4-iodobenzene (11.50 mL)
as a solution in 10 mL THF is added over 20 minutes. The reaction is stirred at —78
30 °C for 90 minutes, then cannulated rapidly into diethyl ether (180 mL) and dry ice
(approximately 75 g). The reaction is stirred at room temperature overnight. To the

ether solution is added IN NaOH (100 mL) and water (200 mL) and the solution
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OH 25 To a -78 C solution of iPr2NH (16.80 nmL) in 200 nL freshly distilled
THE is added n-butyllithium (68 nm.) dropwi se, naintaining the tenperature
of the r .&9 QHelow - 65 C. The reaction is stirred for Nodbgs. then
1-fluoro-4-i1o0 %enzene(ll 50 nL) as a solution in 10 nL glsaded over

20 m nutes., 10Q Sufthdi" M d81a30:r & £RovE® MhBW:shic YN
cannul at ed I}g%l dl?l to (glye'klh@éll et he%}uecl)SO a?fL ar?d OVry ice pl)i)rdg;@(l :?at ely

75 g). The washed |w1rh HsOs@Xr @ mad). rmld)mlnet ecqmuatpuﬂ@n@\aeer mnghmed Teilidsein et her

| ut dded | (100 20 -
WO 01/ 70706 FEFPuSRA ABY topplég?t%vlﬁ%n&avﬁéﬁ oy rnhareh fresddeafc
layer is reﬂ@f{lsfjetth@)@rﬂ)@% Fether ﬁ)%@ﬂ@‘%e‘%drﬂblh@ drd 30 NTLBOzx,AI !

t he aqueous portions are conbine chilled in ice/H O and acidified to pH
2 with 6N Hikeredhirsl s@icattraed ks gt\/feean pelet ydm“edolvd t A'he okt Hy Idissphyed 1t 2X 200

mL). The ether portions are conbi ned, dr| over 2SM4, d
concent r at ednigagagpougt 951N P chit‘?adn ygangs diresé'lgfl‘?ﬁe eragfdgt o

m ni mal anoyl st?xfhﬂ C APy Etla % e:)ﬁ@é&]gr Q%MX AREFrALE 13PEREhdsa f ect

recrystalli za i on. er St an reezer overnight, the product is
obt ai ned asCI@stanmys;ﬂaiel dohiet (\Msmug §e%)d H}wslcémtga,racw%ws mhyzsufoabws m.p.
characteristics are as follows:

5239%1 Z g? 19- !1;5?9 °¢1;e}waRt()30@dé§Z §@ﬁ’d%) @é 33‘0%1?8 §<9171Réé@fi> %83%9%981
1
Crrari b0y Say7 Gy 2ER ol A8, 2857 by o, ISBboR AR L)

3-(2-fl uorOAéau. QQIQBW&WJ_HE%?@BH%D@HQ&ISQ,Fdxﬁucﬁ(DB'le,CH,CHw F To a sol ution
of 2-fluoro-5-iodobenzoic acid (Prep. 1, 4.03 g) in 11 nL freshly

distilled THE is added 1, 1-carbonyl diim dazole (CDI) (2.96 g) in small
portions. 20 Vigorous gas evolutio served. The reaction is stirred
overnight. In a separate ml*—i

Ethyl 3-(2-fluoro-5-iodophenyl)-3-oxopropanoate

15

O O

c ~
T
F

To a solution of 2-fluoro-5-iodobenzoic acid (Prep. 1, 4.03 g) in 11 mL freshly
distilled THF is added 1,1-carbonyldiimidazole (CDI) (2.96 g) in small portions.
20  Vigorous gas evolution is observed. The reaction is stirred overnight. In a separate
flask, ethyl malonate potassium salt (2.84 g) is suspended in 10 mL CH;CN. To this
solution is added chlorotrimethylsilane (2.15 mL) and the reaction is stirred at room
temperature overnight. The latter reaction is cooled to 0 °C and DBU (5.00 mL) 1S
added dropwise. This reaction is stirred at 0 °C for 3 h. The solution of the CDI
25  adduct is then cannulated over and the mixture is stirred at 0 °C for 2 h. Upon
complete conversion to product as evidenced by TLC, the solution is quenched with
water and 6N HCI (8 mL). The reaction is partitioned with diethyl ether. The organic
layer is washed with IN HCl and then brine, dried over Na,SO,, filtered, and
concentrated to give a light orange oil. The oil is dissolved in EtOAc and adsorbed
30  onto silica. Purification by chromatography (eluent 3% EtOAc/hexanes) affords the
desired product as a colorless oil which crystallized upon standing (2.51 g, 49%).

Physical characteristics are as follows: m.p. 54-56 °C; 'H NMR (300 MHz, CDCls) 6
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flask, ethyl malonate potassiumsalt (2.84 g) is suspended in 10 mL CH3CN.
To this solution is added chlorotrinethylsilane (2.15 nmL) and the reaction
i s stirrge @lofogom tenperature overnight. The latter reaecrasoi/esstool ed to
O Cand DBU (5.00 nmL) is added dropwise. This reaction is stirred at 0 C
fort3 h. Thgtésotgutgl On7(pf6§9][16 fQ]DM% AR uR (dreft)t 2Asd, daihul Hi8ed4d%et423nd t he
m xture is stirred at or Upon e nvear
$X|denced 69WTU@58th@xédﬂé@1B%Hrézﬁhgﬁgﬂe&8&?t k) &gfg?ﬁaﬁﬁggﬁiﬁ&?r?ggCt 2
e reacti Db onegw hedi [
washed wit Ikﬁ%ﬁ? %%d ?%eﬁan%hég %%P%%(%igﬁ Kﬁ%gg%QE??Pﬂg¥E <
concent r at gd 3t OHIB®; Botrddgl®, 308851ge2.621 . The oil is dissol ved in Et OAc and
adsorbed 30 onto silica. Purification by chromatography (el uent 3%
Et OAc/ héxanes) affords the desired product as a colorless oil which
crystallized upon standing (2.51 g,Eééij&%%§hysical characteristics are as
follows: mp. 54-56 C, 'H NWR (300 3) S -35 WD 01/ 70706
PCT/ USO1/ 05811 12.67, 8.18, 7.70, 6.89, 5.54, 4.28, 1.35; IR (drift) 2984
1627, 1558, 1476, 1422, 1390, 1358, 1292, 1262, 1221, 1201, 1071, 1028, ’
823, 807 crﬁtl‘lyl 4I\)B’d(f@i}}6m’® %SQHOtIWrbOSBGte 249, 122, 107 94, 86, 84, 69,
68, 51; Anal. Calcd for CIIHIOFIO03: C, 39.31; H 3.00; Found: C, 39.35; H,
2.92. 5 Preparation 3 Ethyl 4-hydroxy-6-iodo-3 -cinnolinec arboxyl ate OH
0l1,, d CO-1CB N 10 A solution ofof @syl azide (0.69 g, prepared
according to Og. Prep. Proc. Int L 43, 112, ) in CH3CN (2 nL) is

added in one portion to a solution e hy(l) §H(2 fluoro-

5-i odoppenyl ) - 3- oxopr opanoat e ( Prep. N0 01 g) and NEt3 (0.47 nmL) in CH3CN
(10 15 m-) cool ed below 10 Cin an i ce/water bath. The reaction is stirred
for 15 mnutes at this tenperature, then at roomtenperature for 2 h. The

fesggf)'r g?olr SAb g@ﬂﬁ%@bg \;&\}sgﬂaﬂld-l’h (TO/?: gg%r:égzggcﬂ Agcdriliag ttemper Btapr @rof. Inthe 199L.ar y
13, 112.) in CH3CN (2 mL) is added in one portion to a solution of ethyl 3-(2-fluoro-
5-iodophenyl)-3-oxopropanoate (Prep. 2, 1.01 g) and NEt; (0.47 mL) in CH3;CN (10

15 mL) cooled below 10 °C in an ice/water bath. The reaction is stirred for 15 minutes at
this temperature, then at room temperature for 2 h. The reaction is concentrated in
vacuo keeping the temperature of the rotary evaporator bath below 50 °C. The residue
is cooled in an ice bath and 2N NaOH was added. The aqueous solution is extracted
with CHCJ; (2X 200 mL). The organic portions are combined, washed with water,

20  then dried over Na,SO,, filtered, and concentrated in vacuo to give a yellow oil. The
oil is purified by chromatography (eluent CH,Cl, (1L)) to give the intermediate diazo

compound as a pale yellow oil (1.20 g, quant.). Physical characteristics are as

follows: 'H NMR (300 MHz, CDCl3) 8 7.75, 6.87, 4.24, 1.24.

25 To a solution of the diazo compound (1.11 g) in 12 mL isopropyl ether is added
tributylphosphine (0.86 mL) as a solution in 4 mL isopropyl ether. The reaction is
stirred at room temperature for 30 minutes, then refluxed for 5 h. The reaction is
cooled to room temperature and the resulting yellow solid is filtered and dried. The
solid is dissolved in CH,Cl,/MeOH and adsorbed onto silica. Purification by

30  chromatography (eluent 1% MeOH/CH.CL (1L), 2% MeOH/CH,Cl, (1L), 4%
MeOH/CH,Cl, (1L), 5% MeOH/CH,Cl, (1L)) affords the desired product as a yellow

solid (0.22 g, 21%). Physical characteristics are as follows: m.p. 242-244 °C; 'H
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is cooled in an ice bath and 2N NaOH was added. The aqueous solution is
extracted wth CHCL3 (2X 200 nL). The organic portions are conbi ned,
washed Wity Wedeer. 20 then dried over Na2SO4, filtered, apdrgRpaesirated in

vacuo to gl \}e a? yellow oil. The oil is purified by chr omat ogr aphy (el uent
CG2C12 (1LjmRQ Qd)‘ﬂﬁHE hengt S NBdisaioe sdisaz0;3, 070@3@1“3151 1a%0: a[RP@irﬁoyﬂléhOW oi |
(1.20 g, quant. Sical characteristics are as MR (300

MHz, CDC1l33138, 75095,,176)0876214 1348, 14534 .132% rBéSal%‘Hl, th2241nll@B i b2l (ﬂ2éz8)02
corrpound (1.11 in 12 ni p roi dded _tri

(0,56 ) 8 M EI A T OF L Sp0 Bl ebfel: S idacts BRMS AR 1 e
at roomtegg%ﬂ)trltrlﬁ{fmr()ﬁq{rggtgﬁg tdugn4siefteixed for 5 h. The reaction is
cooled to room terrperafure an resulting yellow solid is filtered and
dried. sThe solid is dissolved in CH2C12/ MeOH and adsorbed onto silica.
Purification by 30 chromatography (eluent 1% MOH CH2ClI 2 (IL), 2%

McOH/ CH2CL12 (1L), 4% MeOH CH2Cl 2 (HiEparasen 4p0H/ cH2Cl2 (1L)) affords the
desired product as a yellow solid (0.22 g, 219 . Physical characteristics
are as follows: mp. 242-244 C, 'H -36 WO 01/70706 PCT/USO /05811 NMR
(300 MHz, RMBQHIGDbEZIN-DRYdr8xB8;io8e-33innblidScardoxddhidel. 30: IR (drift) 3164,
3128, 3093 1700, 1621, 1518, 1455, 1373 1348, 1297, 1224, 1198. 1121,
824, 802 cm |; M5 (EI ) mz 344 ( a 272, 120, 92, 91, 89, 86, 84, 73,
63, 58: HRVS (FAB) <calcd for Cr\@%ﬁes 44,9738, found 344.9739. 5
Preparation 4 N-(4-chl orobenzyl ydr Bxy ipdo- 3-ci nnol i necar boxam de
OHO\NCH/ N\ C 10 A solution of ethyl

4- hydr gxy- 6-i odo- 3- ci nnol i necar boxyl ate (Prep. 3. 0.27 g) and 4-

chl orobenzyl amne (3.50 nL) is heated at 90 C for 30 mnutes. The reaction

is cool edAssqhgmm §f eihd hbyirewy-priedo-3sinrolimeaumox vk AeR: Ar@2hatae fo

precipi tate loro%enzylamme (3.50 mL) is heated at 90 °C for 30 minutes. The reaction is

cooled slightly and poured into 25 mL EtOAc. Hexanes are added to precipitate the
product and the resulting solid is filtered and dried. The product is further purified by

15 trituration with CH,Cly/hexanes (0.29 g, 85%). Physical characteristics are as
follows: m.p. 307-308 °C; 'H NMR (300 MHz, DMSO-ds) & 9.99. 8.47, 8.15, 7.57,
7.40, 4.55; IR (drift) 2972, 2958, 2901, 2846, 1645, 1601, 1557, 1488, 1458, 1356,
933,922, 822, 806, 722 cm™; MS (ESI) m/z 439.8 (M+H)", 437.8 (M-H); Anal. Calcd
for C;¢H;CIIN3O,: C, 43.71; H, 2.52; N, 9.56; Found: C, 43.94; H, 2.50; N, 9.43.

20
Example 1
N-(4-chlorobenzyl)-6-iodo-1-methyl-4-oxo0-1,4-dihydro-3-cinnolinecarboxamide
o q
[ Cu
',\"N ci
CH,
25

Iodomethane (0.028 mL) is added to a suspension of N-(4-chlorobenzyl)-4-hydroxy-6-
iodo-3-cinnolinecarboxamide (Prep. 4, 0.16 g) and K»,CO; (0.20 g,) in 6 mL
anhydrous DMF. The reaction is heated at 90 °C for 1 h. The reaction is cooled to

room temperature and poured into 75 mL H>O. The resulting yellow solid is filtered
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product and the resulting solid is filtered and dried. The product is
further purified by 15 trituration with CH, Cl2/ hexanes (0.29 g, 85%.

Physi cal wahewmedeeri stics are as follows: mp. 307-308 C, PO/MUR0E300 MHz,
DMSO-d6) 6 9.99, 8.47, 8.15, 7.57, 7.40, 4.55; IR (drift) 2972, 2958,

2901, 2846,anliGhd. U160 kplid x5dissolvBin (BT, adBadorbed3dio §iZizg. 82AficBOB,bY722 cm

| MB (ESI) mz 439.8 (MrH)+, 437.8 - . Calc 0 | N302:
C, 43.71; rghromaograghy gc&gbx&md;&%%@%&&azz@& (ﬂﬁ%.%&gg%ml e 1
N-(4- chl or ohenzy Wi&oiR4%:c)L (1L), 1,5% MeOH/CH,CL (1L), 3.5% MeOH/CH:Cl, (1L

- et hyl - 4- 8@021, ﬁ%g?%ygggi 311 éll n)hol i‘necar boxam 'd(e )’O o1 \el | C N (H I)\I ~Cl
CH3 25 | odoreet he@H(CHAAS (L) afferdsditie produca as as péwhoa sofid (0.062 g, 39%).

N- (4- chl orobenzyl ) - 4- hydr oxy- 6- i odo- 3-ci nnol i hecar boxam

P .
g) and K-, Adwsical phargctyristigsparpias tbiopdr osP DV 1The (e tllg@# ié&ﬁ%ﬁ%doatl °

75 L 0. TNSER Trp et o 10 LT e e IRGUHBIGLY 4B8ha e M ©
PCT/ USO1/ 0585k 1 uxd 1960 edho3Thersabbel igsdi meobyedosn 784666l cmandSasor bed

onto silica. Purification by chromatography (CH,6 Cl2 §2L%, 0.5%
MeOH CH-, Cl/z(43B)7, (\+H5Ys R QHMEH Civnal.|Calcd for 3 N8 GRHIINE! C. 43-0); Ha2.89

MeOH CH2C12 (1L), 3.59% ' i 10% MeOH CH2Al (1L)) affords the
product as I§n9'3%’qu}dI9§t%’I\@b%g’gﬂ(z%cg%é\é%?l'%% . 5 Physi cal ch?aa acteristics
are as fpllows: mp. 194-195 C 'H NMR (300 Mz, DMVSO-d6) S 9.86, 8.52,
8.24, 7.76, 7.40, 7.38, 4.55, 4.22; IR (drift) 1671, 1601, 1589, 1549,
1544, 1490, 1463, 1412, 1320, 1278, 1180, 819, 808, 723, 666 cm; M (ESI)

mz 453.7 (MtH)+, 452.8 (MH)-; Anal. Calcd for CIl 7H 13C1N3®2: C, 45.01;
H 2.89; N, 9.26; Found: C, 44.63; ﬁ—%lﬁg‘ez,xa. = N, 8.91. 10

N-(4-chlorobenzyl)-6-(3-hydroxy-1-propynyl)- 1-methyl-4-oxo-1,4-dihydro-3-

15 cinnolinecarboxamide

0O

HO™ g 1
A C.
N
N Ci

1
CH,

A suspension of N-(4-chlorobenzyl)-6-iodo- 1-methyl-4-oxo-1,4-dihydro-3-
20  cinnolinecarboxamide (Ex. 1, 0.13 g), propargyl alcohol (0.035 mL), Cul (0.028 g).
and Pd(PPh3),Cl, (0.013 g) in 11 mL diethylamine is stirred at room temperature for
18 h. The solid in the reaction is filtered, washed with water, and dried. The solid is
dissolved in CH,Cl, and adsorbed onto silica. Purification by chromatography (eluent
CH,Cl, (1L), 1% MeOH/CH,Cl, (1L), 2% MeOH/CH-Cl> (1L), 3% MeOH/CH,Cl,
25 (1L), 5% MeOH/CH,Cl, (1L)) affords the desired product as a tan solid (0.094 g,
85%). Physical characteristics are as follows: m.p. 229-231 °C; 'H NMR (300 MHz,
DMSO-ds) §9.92, 8.19, 7.96, 7.40, 5.45, 4.55, 4.36, 4.24; IR (drift) 3365, 3273, 1656,
1598, 1551, 1479, 1410, 1351, 1284, 1034, 1028, 821, 812, 671, 646 cm’'; MS (ESI)
m/z 382.1 (M+H)"; HRMS (FAB) calcd for CooH;6CIN3Os+H, 382.0958, found
30 382.0963.
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Exanple 2 N (4-chl orobenzyl)-6-(3-hydroxy- |

- propynyl ) -1-net hyl - 4- oxo- 1, 4-di hydro-3- 15 ci nnolinecarboxamde 0 HOC W
N I N \H w@B/A7@uspensi on of N-(4-chl orobenzyl)-6-iodo- | paraisoyhss4t oxo-

1, 4-di hydro-3- 20 ci nnolinecarboxam de (Ex. 1, 0.13 g), propargyl alcohol
(0.035 m.), Cul (0.028 g), and Pd(PR@BIEHR (0.0 13 g) in 11 nL
diethylamne is stirred at roomtenperature for 18 h. The solid in the
reaction is filtered, washed with water, and dried. The solid is dissolved

in CH2Cl 2 [ raphy (el uent
CH2C12 (1L), ?41?)?%;3% g ph?%kﬁzb%l?*{/@gﬂ} R %{O) ms&%‘é%%v CH,Cd, 25

(1L), 5% I\/é(ﬂﬁbﬁ]ﬂit@f@x@mlu)e) af fords the desi red product as atan solid
(0.094 g, 85%. Physical characteristics are as follows: mp. 229-231 C

"H NMR (300 MHz, DMBO d6) SH 8.199 T 96, 7.40, 5.45, 4.55, 4.36,
4.24: IR (drift) 3365, 3273, 1656 16 479, 1410, 1351, 1284,
1034, 1028, 821, 812, 671, 646 cm' LNEST 382.1 (MrH)+: HRMVB ( FAB)
calcd for C20HI6CI N3CB+HL 382. 0958, foufjd 30 382.0963. -38 WD 01/ 70706

PCT/ USGh/ 05811 Exanpl e 3 N-(4-chlorobenZyl)-6-(4-hydroxy- |

- but I t 4- \
| NucyayN,) c%‘ me E@«L%&Aoggl ﬁt. Ogﬁ @%(&ﬂ&ogenzgﬂ)nﬁ%donﬁwm)&a&ﬂod?4|?Qxy@r@3 |

N- (4-chl or ohmn]aydc)aflﬁxamttr- [Examiphey 1} 40.0X @) lceppdi hydldo {3020 g) Pd(PPh3).Cl,
g:j? gglhlg))n gg%;g(())éagl) Cailnd 3- butyn I1 e01 1(l) (3;8 r%l%) 93 10 mEpglethlyl(?igirlngee is (sf)tlr?ezdoat %oom
temperature for 18 h. The reaction is partitioned between ethyl acetate and HO. The

10 aqueous layer is extracted 3X with ethyl acetate. The organics are combined, dried

over Na,SQ,, filtered and concentrated. The residue is dissolved in CH»Cl,/MeOH

and adsorbed onto silica. Purification by Biotage Flash 40S (eluent CH,Cl, (1L), 1%
MeOH/CH,Cl, (1L), 2% MeOH/CH,Cl, (1L), 3% MeOH/CH-Cl, (1L)) affords the

desired product which is recrystallized with CH,Cl>/hexanes (0.059 g, 56%). Physical

15  characteristics are as follows: m.p. 227-229 °C; '"H NMR (300 MHz, DMSO-d;) 0

9.90, 8.18, 7.93, 7.40, 4.97, 4.55, 4.24, 3.62, 2.62; IR (drift) 3238, 3176, 1671, 1614,

1594, 1551, 1493, 1470, 1411, 1321, 1281, 1045, 825, 808, 733 cm™'; MS (ESI) m/z

396.0 (M+H)"; HRMS (FAB) calcd for C, H;3CIN;O5+H; 396.1115, found 396.1114.

20

Preparation 5

Methyl 3-{[(4-chlorobenzyl)amino]carbonyl } -4-hydroxy-6-cinnolinecarboxylate

25

A flame-dried flask is charged with N-(4-chlorobenzyl)-4-hydroxy-6-iodo-3-
cinnolinecarboxamide (Prep. 4, 0.23 g), NEt; (0.15 mL), Pd(PPh3),Cl, (0.071 g),
methanol (0.85 mL), and anhydrous DMF (5 mL). The reaction is placed under a CO
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(0.0067 g) and 3-butyn-l-ol (0.030 nmL) in 10 nL diethylamne is stirred at
room tenperature for 18 h. The reaction is partitioned between et hyl

acet ate w1 Hefes The 10 aqueous layer is extracted 3X w t AcPUKI/058Iet at e.
The organics are conbined, dried over Na2SO4, filtered and concentr at ed.
The resi dugailSordiage¥pred i Ge2ied, 4VEOHC aod Ads ar belticloniants ML ahows
Purification by Biotage Flash 40S (el uent CH2C12 (1 L), 1% MO CHC12
(1L), 2% MIGRPBErRDED O?EEP}HQW%@-V dho cpaction )iy caplrd YoM dempFaIFed dr oduct
which is recrystalljize i : : I :q15
characteri EPF%@ I%P & Oa%ﬂfly *{g\}\rgﬁ%%m%%’% gg ég @“8%% a%%ﬁ?%%gh%?%%@é% d6) S

9.90, 8.18j5 7di%dived- 40, AL,ET/MECBD, afl 24dsoibeB2 onfhr 6@ticd. R (Rlriffa)ioB288,
3176, 1671, 1614, 1594, 1551, 1493, 1470, 1411, 1321, 1281 10@5, 825,
808, 733 cehbmadRreEsl (elpentz1% NBOHCHuL) (LHRNS( MeRH/CEREY {Hy) 2%

C21 HI 8Cl N3Q3+ 1 , 250 i -
[ (4-chl or oﬁ%@%‘@%&lhéﬁg a?%’oﬁ@ﬁ@aﬁzﬁéﬁ %yy%gqrglg ﬁ%g?%%%@g{%&% g%ﬁlé O%O{ H O
CH3O C\ | \Mife $51id%0.M2 5CkaR)f IpagBcachedcletidnds dré ashallgad wmig 308-310 °C;
N- (4- chl orobenzyl) - 4- hydr oxy- 6-i odo- 3- ci nnol i necar boxam de (Prep. 4, 0.23

g), NEt3 (OHISMR J300PdRPEBYSCHI] 6. 07307, §)§0, 8kt Baidel7-§30789 , AiSP, 383dIR
anhydrous DVF (5 nl). The reaction.is e - 1 706
PCT/ USOL/ 0%&rift) 1 Bat ﬁ%‘n 18230680 el 1ah§304rng§gdﬁ§g’ {7%7%6?39%% 1?5?%\/@?8(/\%%

poi nt C | SaiHRe 71 t {439 10Rt £fg abo, [Plae sy egtiaons s ;cool ed
to roo-rl#yt e%@g’ra 1uérﬂé ’:ﬁ% @ggt%d%i nt%m’o 42% IN HC . The resulting solid is
filtered amRMSi(E4B)Thied ¢orudgHsMINGO,-#18; 312535 yieanid 37CP287.2/ MeOH and
adsorbed onto silica. Purification by 5 chromatography (eluent 1%

MOH CH2CI 2 (1L), 1.5% MeOH CH2C 2 (1L), 2% MeOH CH2A 2 (3L), 3%

MOH CH2CI 2 (1L)) affords the desir edHet as an off- white solid (0.12
g, 64% . Physical characteristics al?*gggggif‘o‘l‘l ows: mp. 308-310 C; 1H NWR
(300 MHz, DVMSO-d6) 8 14.37, 9.80, 8.72, 8.34, 7.83, 7.41, 4.55. 3.92; IR
(drift) 1725, 1661, 1625, 1600, 1581, 1535, 1486, 11296, 1276, 1245, 1237,
1129, 833, N-(4-chlorobenzyl)-4-hydroxy-6-(hydroxymethyl)-3-cinnolinecarboxamide

on—iPI

N H
N Cl

To a suspension of methyl 3-{[(4-chlorobenzyl)amino]carbonyl}-4-hydroxy-6-
cinnolinecarboxylate (Prep 5, 0.48 g) in 40 mL THF is added lithium aluminum

20 hydride (2.60 uL) dropwise. The reaction turns a dark green color. After 1 h, the
reaction is quenched carefully with water, 15% NaOH, and water again. The reaction
is filtered to remove aluminum salts. The filtrate is concentrated and the resulting
residue is dissolved in CH,Cl»/MeOH and adsorbed onto silica. Purification by
chromatography (eluent CH,Cl, (1L), 0.5% MeOH/CH:Cl> (1L), 1% MeOH/CH,Cl,

25 (1L), 2% MeOH/CH,Cl, (1L), 3% MeOH/CH,Cl, (1L), 4% MeOH/CH,Cl> (1L), 5%
MeOH/CH,Cl, (2L), 5.5% MeOH/CH,Cl, (2L)) affords the desired product (0.23 g,
52%). Physical characteristics are as follows: m.p. 296-298 °C; 'H NMR (300 MHz,
DMSO-dy) & 10.12, 8.14, 7.84, 7.74, 7.41, 5.50, 4.66, 4.56; IR (drift) 2922, 2873,
1647, 1602, 1555, 1490, 1358, 1183, 1022, 930, 919, 836, 808, 722, 684 cm’'; MS

30 (FAB) m/z 344 (MH"), 346, 344, 287, 229, 153, 133, 125, 121, 107, 103; HRMS
(FAB) calcd for C17H;4CIN;O3+H; 344.0802, found 344.0805.
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10 806, 761 cm1; Ms (El ) mz 371 (M), 142, 141, 140, 139, 125, 89, 88,
74, 73, 51; HRMS (FAB) calcd for CL8H14CIN3O4+H1 372.0751, found 372.0757.
Pr epar atweni6obs PCT/US01/05811

N- (4- chl or obenzyl ) - 4- hydr oxy- 6- ( hydr oxymnet hyl ) - 3- ci nnol i necar boxam de OH O
HO\ | NZIN CH, To a suspension of nethyl 3-{

[ (4-chl or obenzyl ) am no] car bonyl } - 4- hydr oxy- 6- ci nnol i necar boxyl ate (Prep 5,
0.48 g) in 40 nL THE is added lithium alum num 20 hydride (2.60 L)

dropwi se. The reaction turns a darkﬁgéﬁgg%golor. After 1 h, the reaction

i s quenched carefully wth water, 15% , and water again. The reaction
is filtered to renove alum numsalts. The filtrate is concentrated and the
resulting residue is dissolved in CHC 2/ MeOH agg dsogggd onto silica.
Puri fi cat i Bn4mshlorebgrairettody disrymeryle neditdr oo i.yd! y MeOH CH2Cl 2 (1L),
1% I\/t:(’]—l/(:l—l&l%l r%?argé%'}m'ﬁ}é% McOH CH7C12 (1L), 3% MeOH CH2A 2 (IL), 4%

Mc OH CH2Cl i O CcH2A 2 (2L), 5.5% MeOH CH2Cl 2 (2L)) affords the
desired product (0.23 g, 52%. Physical characteristics are as foll ows:
mp. 296-298 C; 'H NWR (300 MHz, DI\/BOdG 8 10.12, 8.14, 7.84, 7.74, 7.41,

5.50, 4.66, 4.56; IR(drlft) 2922 28 3,0 1647, 1602 1555, 1490, 1358
1183, 1022, 930, 919, 836, 808407 .;A M5 30 (FAB) niz 344 (MH),
346, 344, 287, 229, 153, 133, 125 1N 107, ., HRMS (FAB) cal cd for
C17H14CLIN303+H, 344.0802, found 344. 08,05 - 40 '01/ 70706 PCT/ USOL/ 05811
Exanple 4 5

N- (4- chl or obenzyl ) - 6- (hydr oxynet hyl ) - 1- net hyl - 4- oxo- 1, 4- di hydr o- 3-

ci nnol i necarboxamde 0 0 HO\ I INCQHTf 7 Cl CH3 10 A sol ution of

N- (4- i or benzyboludothydr 0§ - 6- ( Ny df-shipiehangyl)-4gydroxy-6-(hydroxymethyl)-3-

cinnolinecarboxamide (Prep. 6. 0.12 g), K»CO3 (0.21 g) and iodomethane 26 uL)in 5
mL anhydrous DMF is heated at 90 °C for 1.5 h. The reaction is cooled to room
temperature and poured into 50 mL water. The resulting solid is filtered and dried,
then dissolved in CH,Cl./MeOH and adsorbed onto silica.  Purification by

15 chromatography (eluent CH,Cl» (1L), 0.5% MeOH/CHCl> (2L), 1% MeOH/CH-Cl,
(1L), 1.5% MeOH/CH,CIl, (1L), 2% MeOH/CH,Cl, (1L), 2.5% MeOH/CHCl, (3L),
3% MeOH/CH,Cl, (IL), 4% MeOH/CH,Cl, (IL), 6% MeOH/CH,Cl, (1L), 8%
MeOH/CH,Cl> (1L)) affords the desired product as a white solid (0.044 g, 36%).
Physical charactistics are as follows: m.p. 203-205 °C; 'H NMR (300 MHz, DMSO-

20 dg) §10.11, 8.23, 7.95, 7.92. 7.40, 5.54, 4.68, 4.56, 4.26; IR (drift) 3380, 1653, 1600.
1551, 1482, 1406, 1351, 1107. 1090, 1015, 813, 801, 727, 709, 659 cm’'; MS (FAB)
m/z 358 (MH™), 511, 361, 360. 359, 358, 217, 127, 125, 123, 39; HRMS (FAB) calcd
for C1gH;6CIN3O3+H, 358.0958, found 358.0961.

25
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ci nnol i necarboxam de (Prep. 6. 0.12 g), K2CO3 (0.21 g) and iodonet hane (26
l-) in5 nL anhydrous DVMF is heated at 90 C for 1.5 h. The reaction is
cooled t enperature and poured into 50 nL water ng
solid i sq\fléﬁﬁer e%l and dried, then dissolved in CH2Cl 2/ Nbgﬁélgl%ﬁag%gr bed
onto silica. Purification by 15 chromat ography (eluent CH Cl2 (1L), 0.5%
MeOH CH2Cl 2 (2L), 1% MeOH CH Cl2 (1 3% MeOH CH2A 2 (1L), 2%

MeOH CH2Cl 2 (1L), 2.5% MeOH CH2Ch (3%(——111%% MeOH CH2CI 2 (IL), 4%

MeOH CH2Cl 2 (IL), 6% McOH CH2C12 (IL), 8% MOH CH2Ch (I1L)) affords the
desired product as a white solid (0.044 g, 36% . Physical charactistics
are as ftoll 10. 11, 8.23,
7.95, 2585 LRt enzy ﬁ%g%hﬁf {San'}Jgﬁ Oﬁlﬁg&%r?ﬁ%@qﬁ&%}&% 1600,
1551, 1482,c1rﬁ1¢ﬂ6¢caﬂlﬁﬁmm1delo7 1090, 1015, 813, 801, 727, 709, 659 cm1l; M5
(FAB) nmfz 358 (M), 511, 361, 360. 359, 358, 217, 127, 125, 123, 39; HRMVSB
(FAB) calcd for Cl 8H16C1N303+H1 358 00958 found 358.0961. 25 -41 WO

01/ 70706 PCT/ USQO /05811 2118

N- (4-chl orobenzyl) -1 - net hI-- DR, hel met hyl ) - 4- oxo- 1, 4- di hydr o- 3-
ci nnol i necarboxam de 0 O zkr P ag ~“CH8 To a solution of
N-(4-chl orobenzyl) - 6- (hydroxyrret hy€9s- 1- net hyl - 4- oxo- 1, 4- di hydr o-

3- | ; di
(0S080° iy YEHAOh 46 N BB i LB Ao e I TP 3oclb, St ne

met hanesul f%mymolﬁ@caxbd)mmlde [EKHI@QIE 4|]rt() 06210)0 MM ABr(©i0dA.2) The coldidotei (B30 s

stirred at roomte oi e (0.1 IS dded
in one port"iﬂch”hr?d a‘%ﬁeﬁ smsfllffl?”éfél tﬁ‘élémgt%ﬁﬁg‘é?@?‘éesflﬁ?n@
The reagt i QJRie ROV Seh1RE Qné o%n\’\%@reacﬂ)ﬁh@aﬁﬁa%% roSRlidthpQRrutStopX BT act ed

X wth CHC12, then 2X wth Et QAc. The organics are conbined, dried over
Na- 2SO4, fih tMoqm‘loand (¢.ohoeht sahed adddieinr @wi phugon sndlitlss olavech isnstirred at

room temperature for 5 h. The reaction is poured into 50 mL water. The aqueous
solution is extracted 3X with CH,Cl,, then 2X with EtOAc. The organics are
combined, dried over Na,SQy, filtered and concentrated. The residue is dissolved in
15 CH,Cl, and adsorbed onto silica. Purification by Biotage Flash 40S (eluent CH,Cl»
(1L), 1% MeOH/CH,Cl, (1L), 2% MeOH/CH-Cl, (1L), 3.5% MeOH/CH,Cl, (1L),
5% MeOH/CH,Cl, (1L)) affords the desired product as a pale yellow solid (0.034 g,
46%). Physical characteristics are as follows: m.p. 190-192 °C; 'H NMR (300 MHz,
DMSO-dg) 6 8.17, 7.94, 7.40, 4.56, 4.26, 3.66, 3.58, 2.39; MS (ESI) m/z 427.0
20 (M+H)"; HRMS (FAB) calcd for C»»H»3CIN;Os+H, 427.1537, found 427.1544.

An alternate synthesis route for Example 5 is as follows:

Preparation 7

25 4-(3-Bromo-4-fluorobenzyl)morpholine
Br
SAe
A solution of 3-bromo-4-fluorobenzaldehyde (50.0 g) in 1,2-dichloroethane (500 mL)
is cooled to 0 °C. Acetic acid (14.1 mL) and morpholine (23.6 mL) are added slowly,

maintaining the temperarture below 4 °C. Sodium triacetoxyborohydride (78.3 g) is

30  added all at once, maintaining the temperature below 5 °C. The mixture is allowed to
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15 CH2Cl 2 and adsorbed onto silica. Purification by Biotage Flash 40S
(eluent CH2C12 (1L), 1% MeOH/ CH2CI 2 (1L), 2% MeOH/ CHI C12 (1L), 3.5%

MeOH CH2®bd1f7dtey, 5% MeOH CH2C1-, (1L)) affords the desi pet/usop@sstt as a
pale yellow solid (0.034 g, 46% . Physical characteristics are as foll ows:
m p. 190- 192r@;to r-hr\dRr{cd@6r Mars. ThvBEctioh i6q@&ntiicd with4, N Naq] (0058L) 4. 26,

3. , . , . X . ; X
Co b ) acTRastmurtet sy o STy GO 8o T HEETA B F PRI C B RO Pout e
for Exanpl g 42?%0: SRS ﬁg'abﬁé;@g l%}ﬁagf_ﬁ}@rc%}ﬂﬂ?l'ﬂaﬂat%ﬁback-extracted with CH,Cl, (100

4- ( 3- Br ono- uof obenz nmor ine Br NDI F A solution of

3- blr o:jm- 4- Bﬂ%or’ﬁﬁeorgamidemedmxe%nﬁ)i@)d and dxt@egtd ohitto ) Sl Hike(5( G060 mul)). is
cooled to . Acetic acid (14.1 ni, nd r ine . 6. ar e. added
slowy,5 mahaagidis wwa@w%&&%@% sﬁeﬁ%%%ﬁ%@‘@mme solution 18~
triacetoxyhor. L (eVASH C , (BB i N he

t enper at urgg%gp%gv 592?5. T%Ega%&%(lts Illj gggstﬁ%ﬁg}g\r/\%gédt\gﬁh @21%@\1/6@3&1}'07(8%1%% Int

PCT/ US01/ 0%8zkhic e 4re doinbated, dtied (RES0) ah8 donsentrited inewctipon d sleguenched

with 1 N NaOH (200 ni d extracted with CHC12 (500 ni). Th i
ayer 15 waskgeupil nThe RIRBEFIEEL iSO TIPS s dgTacuaiy i S edy &) ©

combi ned back- extracted wth CH 100 mll). '
conbi ned aftiBxEaEoREodRd it belsasy Sarmeps oy Aasiee) B RBRE T Bl VR el e
| ayers 18" e @8 "Riedy RIMR BdN MHDMseddsd webi v 3slvewal 34, i3ors, ixs34; Basi ¢ (pH

= 12). The aqueous ayer is then extracted with CHCl2 (6 x 100 nml). The
organi c | ayaviR @SeMEDNDMED-dHlrd &7 .3 MIESU) 1 3 129 ellbr2atldd. 7, ovadlid.t o a

I : | orl il. Th d d is_distil .3
o Foris 4h a5 G pchets e Tt ool (PGl SR 1
ysical c terishicsnB > 3y T A | : ViNgZ d
o 7 oo, 7. Be g 23 D AP ARG G R e s,
136. 1, 133B3,29.29. Bountl &, 28.040d, #7966, 1.11:68,28.1853.0; IR (liqg.) 2855, 2807,

1495, 1455, 1348, 1257, 1244, 1118, 1009, 862 cnl; MS
15

Preparation 8

1-(2-Fluoro-5-(4-morpholinylmethyl)phenyl)ethanone
o}
NA@K
o/ -

4-(3-Bromo-4-fluorobenzyl)morpholine (Preparation 7, 35.5 g) is dissolved in THF

20

(400 mL) and cooled to -75°C. A solution of n-butyllithium in hexane (2.5 M, 57.0
mL) is added via addition funnel, maintaining the temperature below -68°C. A
solution of N-methoxy-N-methylacetamide (16.0 g) in THF (50 mL) is added via
25  addition funnel, maintaining the temperature below -65°C. The reaction is stirred at -
75°C for 1 h and allowed to warm to rt overnight. The reaction is quenched with 1 N
HCl (150 mL) and poured into ethyl acetate (400 mL). The aqueous layer is
separated, basified with sat. aq. NaHCOs3, and extracted with ethyl acetate (2 x 100
mL). The combined organic layers are washed with sat. NaHCO; (2 x 100 mL) and
30  brine (50 mL). The combined aqueous washes are back-extracted with ethyl acetate
(100 mL). The organic layers are combined, dried (NaxSOy), and concentrated in

vacuo to a yellow oil. The crude product is distilled (135°C, 0.3 Torr) to afford 19.7 g
-43 -



(ESI+) mz 274 (MrH +. Anal. Calcd for C, > H, 3BrFNO C, 48.20; H, 4.78;
N, 5.11; Br, 29.15. Found: C, 48.04; H, 4.79; N, 5.11; Br, 28.18. 15

Pr epar at (2- Fl uor o- 5- (4- nor phol i nyl met hyl) phenyl) ¢ihangigss: P of 20
4-(3-Br OWZE%PF({]?OI‘ obenzyl ) nor phol i ne (Preparation 7, 35. 5% I'S d? ssol ved

in THE (4994%3—& @@@tl@gglngguﬁd)as #3Ear, ColdAbitd; prPl’Rffsmﬂl'MééltérishE‘d UBpi1R5hexane
(2.5 M 57. is ad via addition funnel, raintaining the tenperature
bel ow - 68C°CA(O $Efbrro i '&h I\ID.fIRM—?,ﬁQtMmyDIN‘I&@tdayISaI:%I ahb té.5616.1, §)56, 3.48-4E (50

m.) is added via 25 addition f mai nt ai ni n et

T65C “The et h T Ist ] ¢l S 19 o8s W dabPaldIBndt bo e, pPt s

over ni ght C i1s ( ) MY |nto
et hyl aceta? (%88 %ff&n MS g égﬁgﬁw%§£9h+ﬁ5 g%%%r%?gaﬁhgggl Ted mf?h sat.
ag. I\laH€;O3,658r1dHer§tSDaNtEQO.\AthncEtO)ySBABcHLéWé,N25>84100 m.). The conbi ned
organic layers are washed with sat. NaHCO3 (2 x 100 nL) and 30 brine (50

m). The conbi ned aqueous washes are back-extracted with ethyl acetate
(100 nL). The organic |layers are COﬁp:gglon@rled (Na, S™), and concentrated

in vacuo to a yellow oil. The crud is distilled (135C, 0.3 Torr)
to afford 19.7 g -43 WO 01/70706 PCT/USOL/ 05811 (64% of the title
conpound as a clear, colorless oil. Physical characteristics: Bp 135 C

(0.3 Torr) Eth)MN@Fﬂ\(@@é (Yrmorpbrisy s shysphemy))-3-pxgpiopamgle 7 31, 3,56, 3. 48,
2.58, 2.34; IR (lig.) 1996, 1979, 1919, 1688, 1612, 1492, 1417, 1361, 1291,

1281, 1212, 1118, 865 cm; M ( NHFD+ Anal. Calcd for
C13H16FN02: C. 5 65.81; H 6. SQFSNiLEféénggh C, 65.43; H, 6.75; N,
5.84. Rpeparation 9 Ethyl

3-(2-fluoro-5-(4- nnrphollnylnethyl)phenyl) 3- oxopropanoate 0 0 10

Sodium hydride (60% dispersion in mineral oil, 6.6 g) is slowly added to a solution of
1-(2-fluoro-5-(4-morpholinylmethyl)phenyl)ethanone (Preparation 8, 19.6 g) in
diethyl carbonate at 0 °C. The mixture is stirred at 0°C for 1 h and allowed to warm

15  tort overnight. The reaction is quenched with acetic acid (10 mL), diluted with water
(200 mL) and made basic with sat. aq. Na,COs. The mixture is extracted with diethyl
ether (3 x 200 mL). The combined organic layers are washed with sat. NaHCO3 (100
mL) and brine (50 mL). The combined aqueous layers are back-extracted with diethyl
ether (50 mL). The organic layers are combined, dried (Na;SO4) and concentrated in

20  vacuo to an orange oil. The crude product is purified by column chromatography
(heptane/IPA, 8/1; 4/1; CH,Cl,/MeOH, 98/2) to afford 20.2 g (79%) of the compound
as a yellow oil. Physical characteristics: 'H NMR (300 MHz, DMSO-ds) 6 7.78,
7.65-7.60, 7.32, 4.10, 4.05, 3.57, 3.50, 2.34, 1.16; IR (liq.) 1996, 1979, 1744, 1689,
1626, 1611, 1493, 1331, 1260, 1215, 1147, 1117, 865 cm’'; MS (ESI+) m/z 310

25  (M+H)". Anal. Calcd for C¢H»FNO4: C, 62.12; H, 6.52; N, 4.53. Found: C, 61.96;
H, 6.67; N, 4.44.

Preparation 10

30  Ethyl 2-diazo-3-[2-fluoro-5-(4-morpholinylmethyl)phenyl]-3-oxopropanoate

- 44 -



Sodi um hydride (60% di spersion in mneral oil, 6.6 g) is slowy added to a
solution of 1-(2-fluoro-5-(4-norpholinylnethyl)phenyl)ethanone

( Pr epar atigui/7810619. 6 g) in diethyl carbonate at 0 C. Thepoirusuressits
stirred at OCfor 1 h and allowed to warm 15 to rt overnight. The reaction
is quenched with acetic acid (10 nL), dilauted with water (200 nL) and nade
basic with sat. agq. Na2CGCS. The[n$% i -tacted with diethyl ether (3
X 200 mL). The conbi ned organi co ayer enwashed with sat. NaHCO8 (100

m.) and brine (50 nL). The conbi ned aqueous | ayers are back-extracted with
diethyl ether (50 nmL). The organic |ayers are conbined, dried (Na2S04) and
concentrated in 20 vacuo to an orange oil. The crude product is purified by
col umm chr divad ogiugiphyf etind pt-Eh8noRA-(Bmprphliny NP IR NEIOH OPPFaPRNee af f or d

20. 2 7999 of the c und .as a vyell.ow ojl. i cal ~char ost.ics: '"H
i (300 NHBreputses 5 OB g gy Rgte gl b in ST CRIGSIRORT ED &4l o5
2.34, 1.16; L mzie 7(3:51%7 8 ' L 1prep4930c. UBB1,

1260, 1515,adéléﬁg‘%l“e%ﬁ”;?&ggfzﬁ%%slﬁsﬁ?elfgf@) gorff();dlg 802%'%(1M+ +. Anal . calcd
for CL6H7ORM®%.: 13C,1 16Rinl ) i, CEL:6R. The dabion Bouined oCO B1F@6L5 mi) tena¥; N,
4.44. Preparation 10 30 Ethyl o .

2- di azo- 3- [r@orh lteropesat8re {r Adr pHis! iepstionds RYIEpHEAY (helay 30057 o pANSAPE (2244 WO
01/ 70706 PCT/.US01/ 058 00 Q F N2 To |yt f | -

3-(2-f 1 uor &@ -’(54@4‘?6310@‘? AGHGRSE hlja/)(e)rr}ﬁeeﬁ()t/r%t?g-‘%}(%g%%én@g{?g Theegmbinedi on o,

5.009) and grgingt RydrdAidRadhdd Afiddl antl doRcdrrated (ClyRIN4®8al €8t % oo fAhCdéssred 5
added tol uenesul fonyl azide (3.51g, prepared according to Org. Pre Proc.

Intl., 1298brodi8t asd 231w oil0 H’IUS@B@N.raCWétiﬁﬁear@tﬁiScfﬁ“@‘éiSisIéHrN %@D@f;@for 15
mn then at. _room tenperatur I .. IThe re i op i 0 trat bel ow
50 C). 2N %7(%%-%?%9%%33(153? %ﬁg aéﬁi%‘[?s@%)e briCed P Ri0: b ?mg?'ﬁm CHC13

(3X). The q hiped organic layers are washed, dried and concentrated to
yield 4.68 g 69c) of the desired 10 product as a yellow oil. Physical
characteristics are as follows: "H NWR (CDC13) S 7.52, 7.44, 7.06, 4.24,
3.75, 3.55, 2.50, 1.24; Ms (ESI+) for CL6HLFN3O4 nmi: 336.1 (M+H)+.

15 Preparation 11
Ethyl 4-hydroxy-6-(4-morpholinylmethyl)-3-cinnolinecarboxylate

OH O
X oS

N
O\/I N”N

A solution of BusP (3.90 mL) in dioxane (20 mL) is added to a stirred solution of
20  ethyl 2-diazo-3-[2-fluoro-5-(4-morpholinylmethyl)phenyl]-3-oxopropanoate
(Preparation 10, 3.16 g) in dry dioxane (56 mL). The mixture is stirred at room
temperature for 30 min then gently refluxed for 1.5 h. The reaction is cooled and
concentrated. The crude product is purified by column chromatography
(CH,Cl,/MeOH, 99/1; CH,Cl,/MeOH, 98/2; CH,Cl,/MeOH, 95/5) to yield 0.200 g of
25 the desired product as an off-white solid. Additional material can be obtained by
heating the acyclic intermediate which is isolated in the chromatography at 130 °C in
diglyme (32 mL) for 3.5 h. The resulting mixture is concentrated. The crude product
is purified by column chromatography (CH,Cl/MeOH, 99/1; CH-Cl:/MeOH, 98/2;
CH,Cl1,/MeOH, 95/5) to yield 0.531 g of the desired product. Retreatment the

30 unreacted starting material from the first step to BusP (dioxane, reflux, 5 hj,
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15 Preparation 11 Ethyl

4- hydr oxy- 6- ( 4- nor phol i nyl net hyl ) - 3-ci nnol i necar boxylate OHO0 Oer f"~N

i1 & ,,, Nvi@ od/7hes0l ution of Bu3P (3.90 nL) in dioxane (20 mdFysii®séidded to a
stirred solution of 20 ethyl '

2- di az0- 3- {iRomhhéeF@hH-drd-dyerphohi afytherehdyeliyghproihdt-B-adrepfEpamsad e h)
(Preparation 10, 3.16 g) in dry_di oxane (56 qh%..The nixtlre1%§ffgbgred at
room tenpepsidgs an peditignel i 3P g REHegleat ey PR iUReEVE B OB NGB Y 2&ct i on

i s cool ed cogncentrated. .T u [ Uigi; fd . QP INNIR
chronatogrgg%V':@@ﬁfafF?ﬂ%@ﬁp“g§f§§%%ﬁﬁgégghh ,;ﬁgg?g7 éag%%%NbCH, 95/5) to
yi el d 0. 20@Msefda3 1uhe sdasiisedy By odegt3. a5 288, af30: M8 (ESIsolor @cHAGiQ4 onal
mat erial can be obtained by heating the acyclic internediate which is

i sol at ed im/2Fé.lctMdbat ography at 130 Cin diglyne (32 nL) for 3.5 h. The
resulting mxture is concentrated. The crude product 1is purified by colum
chromat ography (CH2Ch/ MeCH, 99/1; CH1Cl,/MeOH, 98/2; CH C 2/ MeCOH, 95/5) to
yield 0.531 g of the desired product. Retreatnent the 30 unreacted starting
material fromthe first step to Bu3P (dioxane, reflux, 5 h), -45 WO

01/ 70706 PCT/ USOL/ 05811 chr omat ogPegplagatioadd cycli zati on of the uncyclized
product as above (diglynme, 3.5 h) provides an additional 1.06 g of the
desired product to give an overall yield of 1.79 g (40% . Physical

char acg% |1 !,@t_ (I%f}(%lé(??}g%%;1,)fﬁf.léécgw_ﬁ(hﬁnozrf)gg]jm%@y()d}i‘@i)]holi{{'dcﬁwﬁxarﬁiBNBO dé) b

14. 0, 0, 3.60, 2.38, '1.30; Ms (ESI-) for C16H19N304 5
mz 316.1 (MH-. Preparation 12 10 oH §

N- (4- chl orobenzyl) - 4- hydr oxy- A~k pRolG hyl ) - 3- ci nnol i necar boxam de
OHO G NNH-~~// NC A soI.LUonijﬂ einhyt

4-hydroxy-6-(4-nDrphoIinyInethyl)-S-Ci%noIinecarﬁ%xylate

A solution of ethyl 4-hydroxy-6—(4—morph01inylmethyl)—3-cinnolinecarboxylate
(Preparation 11, 0.382 g) and 4-chlorobenzylamine (1.46 mL) is heated to 80 °C for
15 30 min over which time a solid forms. The reaction is diluted with Et;O and the
resulting solid is collected and dried to yield 0.443 g (89%) of the desired compound
as an off-white solid. Physical characteristics are as follows: m.p. 277-280 °C (dec);
'H NMR (DMSO-d¢) & 10.12, 8.09, 7.86, 7.74, 7.40, 4.56, 3.63, 3.58, 2.38; MS
(ESI+) for Co1H» CIN4O3 m/z 413.0 (M+H)"MS (ESI-), 410.9 (M-H)".
20
Example 5

N-(4-chlorobenzyl)- 1-methyl-6-(4-morpholinylmethyl)-4-oxo-1 ,4-dihydro-3-
25  cinnolinecarboxamide

o}

QW
N
o/ T'N cl
CH,
To a suspension of N-(4-chlorobenzyl)-4-hydroxy-6-(4-morpholinylmethyl)-3-
cinnolinecarboxamide [Preparation 12] (200 mg) in dry DMSO (15 mL) is added
lithium bis(trimethylsilyl)amide (0.51 mL of a 1 M solution in hexanes). The mixture

is stirred for 15 min over which time everything dissolves. Methyl iodide (0.032 mL)
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(Preparation 11, 0.382 g) and 4-chl orobenzylamne (1.46 nL) is heated to 80
Cfor 15 30 min over which tine a solid forns. The reaction is diluted
with Et2 e resulting solid is collected and dried P 443 ¢
(89% ont ggi;egl red conpound as an off-white solid. PhytpeT)ﬂS@{/&s
characterigthGs QH& %ﬁdftﬁélrgﬂ&onr‘i’spsur%a7fog8& gd(ﬁlg@ﬁ:z)l 2 b H R RYRGd6) 6
10. 12, 8.09, 7.86, 7.74, 7.40, 56, 3.63, 3.58, 38; M5 (ESI+) for
C21H21C1 N4;Eh’stmnd®d4lic$w®er( Et%&lhﬁl (\&E&Ir )Thea,a@wue M}lel) is eﬂ@c@dawph EtOAC

ci ﬁmofl ngré%goﬁﬁfa@ 5969 @n?c %yer)s W%hle IW‘%BX@F(Smﬁd gﬁ%‘?‘fjﬁl |hy S

N-(4-chl Oré?{?gé‘éaéhhct%s Fbﬁ%%d’gr:%h(e& oHQElFHAQHzJaYén'EF@HWJh) 1% MeOH/CH7Clo 2%
ci nnol i necar am de [Preparation 12] Onmg) in dry DVMBO (15 m™:) is

added 3 i tMieOR/6HsClr BV@M&ﬂPHCHyC}vanFobe:n@ﬁ)s Edmngermt)usaby_ TG arle utoindmnddn
hexanes). The m xture s stirred f me_ever th|n

di ssol ves. r’l@'é?toﬁﬁ‘?nqa&ﬁ djéhe(@S‘ég??rﬁfn ‘?‘e Coﬁ%“ ‘8&?057%8% US%?L’?‘B]% |gs
then addedacﬁi@&'é&% ?a% ﬂ% IJO§U(§t I'IFHeeIQSIEIHBU %811@@9%1@&&@' arfdl H'x'ledT{beyxdet ure
is partitione c and water. The aqueous l|ayer is extracted

wi t h Et QAcO. 07(582()(39%mef tharmlenmd]pmng@as a whaesotidafhyvies vbdragietitidsraraéhe dri ed
and condensed. The crude product is chromatographed on silica (gradient
CH7C17, 1%3%?@%/‘@@@1(121 0%% 5 MeOH CH2Ch, 3% MeOH CH2CI 2). Fractions
hormgeﬂleous by TLC are conbi ned and concentrated. The residue fromthe
colum 1s dissolved in CH2O -. Hexanes are added to precipitate the
product. The resulting sol i dT¢singof ileehade @othpdondsd to yield 0.079 g (39%
of the title conmpound as a white solid. Physical characteristics are the
sanme as reported above. 10

The antiviral activity of a compound of the invention can be determined using

pharmacological models which are well known to the art, or using Test A described

15 below.

The compounds of formula (I) and pharmaceutically acceptable salts thereof are
useful as antiviral agents. Thus, they are useful to combat viral infections in animals,
including man. The compounds are generally active against herpes viruses, and are

20  particularly useful against the varicella zoster virus (ZVZ), the Epstein-Barr virus, the
herpes simplex virus, the human herpes virus type 8 (HHV-8) and the
cytomegalovirus (CMV).

While many of the compounds of the present invention have shown activity against
25  the CMV polymerase, these compounds may be active against the cytomegalovirus by
this or other mechanisms of action. Thus, the description below of these compounds’
activity against the CMV polymerase is not meant to limit the present invention to a

specific mechanism of action.

30 Test A

The HCMV polymerase assay is performed using a scintillation proximity assay

(SPA) as described in several references, such as N.D. Cook, et al., Pharmaceutical
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Testing of Inventive Conpounds The antiviral activity of a conmpound of the
i nvention can be determ ned using pharmacol ogi cal nodels which are well
known t owblve/7etrot, or using Test A described 15 bel ow. TheCcTospoissds of
formula (1) and pharmaceutically acceptable salts thereof are useful as
antiviral RgeofssturiibUstertaneyalapagessOFl (12 okbarkerchialLapafagary | Ryagicen

imals, includin : i V. i
i uges, abEEREErD0N Al Ol SrEgUTast ot SaparRae ke el AR Vi Fue

(2VZ), the kpsteinyBar ReMégdiR ard P& foRRUPE6ShEPhRXesY i THéSassdyhie dduamecher pes
virus type HHV-8) and the cytonegal ovirus ( . Wiile many of the

colrrpounds 'ﬁnfl(]F](hﬁl yolese pithi iy e iHEEPER (e §Howhl. AotNWKEly 4 3gavh 32 Cla®).3the OW
pol ynmer ase, these conpounds, ti i nst the. i

i £ or ot ReimhBSAaALRR nol Rt Tdy R erls ‘faker Bih BB b hese
conpounds chcﬁ%!d%bfo}éy@%@&l la?rhﬁomll J_)p’df‘f@fsﬁlff@nzitf@ N FidBRBAcnBralibdbt t he

present invention't specitic nmechanism of action. 30 Test A The HCW
pol émar as gz gﬁmy HEMpe phyneesse Uisi ditptal sciengyhe akijugan grubter wonipinass 0% ( SPA)
as described in several references, a . D. ok, | . ‘

Phar maceut gyggrol.- %P Wﬁ?@bﬁ@GWéﬁ%/@&?@e Vlfgﬁlﬁ‘fgfﬂf :ﬁ%gﬁnd 0.01%

I nternatiopal., p 4953 2); eyghin Lak { Vin P '

Sept enber ?‘)?s“&“el ?%862) %%S%%@gntpo%ﬁ?ergg%GgﬁgﬁlQ 1‘( 193%§§&m%?c%&gyg%m

i ncor pod at egbulyviruk e feted cSF-hedetls mndRpadfiddonscoadieg per literaned proc@Brese|1$

pl ates. The assay is conducted in 100 | volunme wt . HEPE H7.5),
11. 7 mV KCrdded 35 10fA Wd0791>02f3€€£§mﬁbrer%t@sx91u§ﬁd‘-Qeqﬁgﬂéﬂ pou (sﬁg&s arZa

run w t h agﬁut\éméi tnbgHE/o (§'angi %DEJ.F]BZ%}% added to each well. Control wells contain an
chol am dopropyl ) - di met hyl amoni ol - 1- propane-sul fonate) at a final

concent r at @nvAEnt @nBddiraiGMéf TOMBITET aBkess snotid othedvike remzipne adi kutidted
buf fer containing 50% gl ycerol, 250 nmM NaCl, 10 nM HEaP S.(pH 7.5), 100
g/ mlL BSA, iedhe addivn 96 @i iivh igtimdated pal MO b (§ heicapaate \Rﬁ%@ﬁ ¢ §e%§%’? essed

1 CESPTRS RE p GhTaR Sphuapdd cacsaget v 1o
vol unme, i. ecubdBd ih.a G3ApPosnd3°@re,0 bath and terminated via the addition of 40
ul/reaction of 0.5 M EDTA (pH 8) per well. Reactions are terminated within the
time-frame during which substrate incorporation is linear and varied depending upon
the enzyme and conditions used, i.e., 30 min. for HCMV polymerase. Ten pl of
20  streptavidin-SPA beads (20 mg/ml in PBS/10% glycerol) are added following
termination of the reaction. Plates are incubated 10 min. at 37 °C, then equilibrated to

room temperature, and counted on a Packard Topcount. Linear regressions are

performed and ICs's are calculated using computer software.

25 A modified version of the above HCMV polymerase assay is performed as described
above, but with the following changes: Compounds are diluted in 100% DMSO until
final dilution into assay buffer. In the previous assay, compounds are diluted in 50%
DMSO. 4.5 mM dithiotherotol (DTT) is added to the polymerase buffer. Also, a
different lot of CMV polymerase is used, which appears to be more active resulting in
30 a more rapid polymerase reaction. Results of the testing of representative compounds
of formula I in this assay are shown in Table 1. All results are listed as Polymerase

ICso (UM) values. In Table 1, the term “nd” refers to activity data not determined.
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diluted in 50% DVSO and 10 pl are added to each well. Control wells contain
an equival ent concentration of DMSO Unl ess noted otherw se, reactions are
initiat eﬂvo W/ﬁw&ﬁhe addition of 6 nM biotinylated poly(dA) - .99 hdsh1

tenpl ate/priner to reaction 15 m xtures containing the enzyne, substrate,
and conpounds pf—i . Prat re incub in a 25C 37C H20 bath
and term nat ed| vi ﬂaﬁ{ﬁgaddi ti on}qg 40 rl/regisf\?on of 0. 5\%VEDTA (pH 8) per
wel | . Reactions are ferm nated wstshin the time-frame durindg which
substrate incopporation is linear and varied dependi-hg—upon—the—enzyne and
conditions used, i.e2, 30 nin. fa’ HOW pol ynkrfase. Ten | bf 20
strept avi di n SPA—beads(20mygfm igl PBS/10% gin ceroljare ggded follow ng
termnation of | the reaction. Pl at9es are |incubated 10|mn. at 37 C then
equi librated tp room tenperatureg7and count egigon a Packar gdTopcount .

Li near regressjons are perfforned and 1(C50's are cal culated using conputer
software. 25 A nodifbed verisi on df2 t he above HEW pol ynerasé assay is
performed as described—abeve—but—wth-'thefoHowng—changes—Conpounds
are diluted in 100% DMSO until final dilution into assay buffer. In the
previ ous assay, conpounds are diluted in 50% DVSO. 4.5 nmM dithi ot her ot ol
(DTT) is added to the polynerase buffer. Also, a different ot of CW

pol ynmer ase Havins atscrideidc theappean®nt on béetaibr andadtyi weferemsel ta rige i pre@ored nore
rapi d polynerase reaction. Results of the testing of representative
conmpounds  €aPOHBRERN Hereof it WHi Be arpagnt Ahad UPRS by IonapE FOSERIFt s ar e
listed as P - I . , the term"nd" refers to
acti vi tf?l da ‘zlﬁm%%?&%gtt"gr%’g‘eté&@ﬁO\#@%oafk’%d%gh%%% USOL/ 05811 Exanpl e HOW
HSV vZzv 1 5.5 nd nd 2 2.71.71.1 39.8ndnd 416.7 nd nd 5 1.2 nd nd
Havi ng described the invention in detail and by reference to the preferred
enbodi nents thereof, it will be apparent that nodifications and variations
are possible 5 without departing fromthe scope of the appended clai ns.
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-49 WO 01/ 70706 PCT/USOL/ 05811 WHAT IS CLAIMED I'S: 1. A conpound of
formula l: 00 5 R2 &'a H RNA R4 Rl or a pharmaceutically acceptable
salt thepgpfiobhgrein, Ais 10 (a) A, (b) Br, (c) CN, pcdjushioassior (e)
F;, 15 Rl is (a) Rs, or (b) SO2R9O R2, R3 and R4 may be the sane or
different and are selected fromthe group consisting of: 20 (a) H (b)
hal o. O,,R6, (e) (CCOR6, 25 (f) (COOR9, (g) cyano,
(h) het, V\NéHéTrJSsé\‘w&Méplﬁs bound via a carbon atom G ORl, (j) Chet,
1.

A compound of formula I:

or a pharmaceutically acceptable salt thereof wherein,

Ais
10 (@  Cl
(b)  Br,
() CN,
(d) NO-. or
) K
15 R'is
(a) R’ , Or
(b)  SO.R’
R%, R? and R* may be the same or different and are selected from the group consisting
of:
20 (a) H,
(b) halo.
(¢)  aryl,
d)  S(OmR’,
(e) (C=OR"
25 (f)  (C=O)OR’,
(g) cyano,
(h) het, wherein said het is bound via a carbon atom,
i) OR"
() Ohet,
30 (k) NR'R®
M SRY,
(m)  Shet,

(n) NHCOR'",
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30 (k) NR7R$ (1) SR10, (m Shet, (n) NHCOR ', -50 WD 01/70706
PCT/US01/ 05811 (o) NHSG2R 2, (p) Cl-7alkyl which may be partially
unsat ur alyedh1abhsopt i onal |y substituted by one or nore suberiusogesssl of the
group R', OR13, SR10, SR', NR7 R, halo, (CQCl_7alkyl, or SOMR9, and 5
(q%_ R3 Itloget hgr ((y)athNﬂsd b@{R‘R4 forma carbocyclic or het which may be
optionally substitute NR7R8, or C, 7al kyl which be tionall
substituted by ORl4; CR—Saﬁé%l_ Whiph (I@‘I'}DG:IR?@E’;HPQW,SZ‘[T@“%“EB E?%’i‘lﬁ&ulbéﬂﬁl@ﬂynay be
partially unsaturateq and of 5APLIORALAX of BtARbS HUCHRVY SR S IR ',
substituents selecte roma group consistihg of NR7RB, R, SOrR9. or
%2§4al Ikyll\lim: CC\th hbfb,f(ttjhﬁm)”(ﬁﬁalksubs‘st?Mdby het, OR10, or NR7R8, or (c)
_8cycl oal ky ich may be partially, unsaturated.and optional | 15
S]chbStI tuted by dAe oR rpeeshes it R oidht Oreie @EReyChs o eée’éﬂﬁglfﬂayﬁ%nsi sting
of R11, NR R8, SOvR9, or @l [ RS i ! 7R8, or
SOMR9; R6 is (a) C _O?gf)%(/ﬁyjszgggwf %;BE)H:@% J)r((‘l(:lél H/vfh ,}thfr;a%e) Oﬂh?leotn,a i}‘E\I?/ner ein
sai d het is bound viauesteaedppOR'Om R7 and R8 are independently (a) H,

R’ is
(@  (CHCHO)R",

10 (b) C,.7alkyl which may be partially unsaturated and is optionally
substituted by one or more substituents selected from a group
consisting of NR'R®, R, SO,R’. or OC»_salkyl which may be further
substituted by het, ORIO, or NR7R8, or

(©) Cs.geycloalkyl which may be partially unsaturated and optionally

15 substituted by one or more substituents selected from a group
consisting of R! L NR7R8, SOng, or C;_7alkyl optionally substituted by
R'', NR'R®, or SO,,R;

R® is
(a) C,yalkyl,
20 (b)  NR'R®,
(©) aryl, or
(d) het, wherein said het is bound via a carbon atom,;

R’ and R® are independently

(& H,

25 (b)y  aryl,

() C,.7alkyl which may be partially unsaturated and is optionally
substituted by one or more substituents selected from a group
consisting of aryl, NR’ORIO, R, SOng, CONR'ORIO, or halo, or;

(d) Cs.gcycloalkyl which may be partially unsaturated and optionally

30 substituted by one or more substituents selected from a group
consisting of R! l, NR7R8, SOng, or Cy.7alkyl optionally substituted by
R, NR'R?, or SOng, or
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25 (b) aryl, (c) Cl-alkyl which may be partially unsaturated and is
optionally substituted by one or nore substituents selected froma group
consi sti mgp of/70a6ey! , NRLOR 0, R', SO,,,R9, CONRLOR 0, or haax/usen/osgid)
C3-8cycl oal kyl which may be partially unsaturated and optionally 30
substituted by oee oR’mmd®®sodester twignths nedges tedhichohepargroaghed doms st i ng
of R', NR7R8, SOMR9, or Cl_7al kyl optionally substituted by R', NR7RB, or
SOTR9, or -51 WD 01199706 PCT/ USOL/ 05811 (e) R7 and R8 together with the
ni trogen tc%wvgich they are attached forma het; RO is (a) aryl, 5 (b)
het, (c) _écycloal kyl, (d) methyl, or (e) C2-al kyl which may be
partially unsat y#iat edrydnd is optionally substituted by one or nore
substituents selected froma group 10 consisting of NRIOR 0. R', SH,
CONRLORP 0, or hd&Pb: RE6 is (a) H (b) methyl, or (c) C2_7alkyl optionally
substituted by X 1 a) OR10, (b) Onhet, (c) Qaryl, (d) CO2R10,
20 (e) het, (f) arny,53'85C163§k>ﬁ’

(d) methyl, or

(e) Ca.7alkyl which may be partially unsaturated and is optionally
substituted by one or more substituents selected from a group

10 consisting of NR!°R'°, R, SH, CONR'’R"’, or halo;

(® H
(b) methyl, or
(c) C,.7alkyl optionally substituted by OH,

15 R'is
(@  OR",
(b) Ohet,
(©) Oaryl,
(d  CORY,
20 (e) het,
) aryl,
(g) CN, or

(h) C;.scycloalkyl which may be partially unsaturated and optionally
substituted by one or more substituents selected from a group
25 consisting of R, NR'R?, SO.R’, or C,.;alkyl optionally substituted by
R", NR'R’, or SO,R’;

R is
(@ H,
30 (b)  het,
()  aryl,

(d) Cs.scycloalkyl,
(e) methyl, or
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(g9) CN, or (h) C3_8cycloal kyl which may be partially unsaturated and
optionally substituted by one or nore substituents selected froma group
25 consiwad hpimeref RL1L, NR7R8, SOnR9, or Cl_7al kyl opti onaldgrissebsssit ut ed by

R', NR7R8, or SOmM9; R12 is (a) H 30 (b) het, (c; aryl, (d)
C3. 8cycl oal kyl () (€)c,MIRYbpticHally @bl by SROR® HCR/'US01/ 05811  (f)
C2_7al kyl 0 tionally substituted by NR7/R8 or R1l; R3 is (a) (P=O (OR14) 2,
(b) CO CHR @C]\I(CI—IS)-(CHZ),SCB-_I\/I 5 (c¢c) an amno acid, (d) C(=Oaryl, (e)
C(=0 C _7al kyl (Oftl o(;@gél()&glu stituted by NR7R8, aryl. het, CO2H, or
Q( CH2) nCC2R 4, 8t (f = 7R8 10 R14 is (a) H or (b) C-7alkyl; each
i is independently 2cO&HOICAN(EH;e@H,)30:.MT ndependently 1, 2, 3, 4 or 5;
each in is independently O, 1, or 2; Mis sodium potassium or lithium
\%yl is a plhenwc:) raohncail!lmom_méin ortho-fused bicyclic carbocyclic radical
erein at eas(td) on&:rd)ggd’l S aromati c;
(e) C(=0)C,_7alkyl optionally substituted by NR'R®, aryl. het, CO,H, or
O(CH,),CO.R", or
()  C(=O)NR'R®
10 R'™is
(a) H, or
(b) C,.7alkyl;

each i is independently 2, 3, or 4;

15 each nis independently 1, 2, 3, 4 or 5;

each m is independently O, 1, or 2;

M is sodium, potassium, or lithium;

aryl is a phenyl radical or an ortho-fused bicyclic carbocyclic radical wherein at least
one ring is aromatic;

20  wherein any aryl is optionally substituted with one or more substituents selected from
the group consisting of halo, OH, cyano, COZRM, CF;, Cjsalkoxy. and C,.¢ alkyl
which maybe further substituted by one to three SR, NR"R'", OR". or COR'™;
het is a four- (4), five- (5), six- (6), or seven- (7) membered saturated or unsaturated
heterocyclic ring having 1, 2, or 3 heteroatoms selected from the group consisting of

25  oxygen, sulfur, and nitrogen, which is optionally fused to a benzene ring, or any
bicyclic heterocycle group;
wherein any het is optionally substituted with one or more substituents selected from
the group consisting of halo, OH, cyano, phenyl, CO,R", CF3, C,_salkoxy, oxo,
oxime, and C . alkyl which maybe further substituted by one to three SR"™ NR"R",

30 OR™, or CO,R".

2. The compound of claim 1 wherein A is CL.
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20 wherein any aryl is optionally substituted with one or nore substituents
selected from the group consisting of halo. OH cyano, CO,R14, CF3,
Cl1- 6al kq;m,mm(, Cl.6 alkyl which maybe further substitutedrigoicnselito three

SR14, NR14R "', OR or CO2R14; het is a four- (4), five- (5), six- (6), or
seven- (7)3.mebesaposat of abhed 1OWhem&SalRlﬁrxatsetéctebefnrmnahycgro@ lcorrsgptllnawfng 1,
2, or 3 heteroatons selected fromthe group consi itl n% 5 0X (9?2

sul fur, armethlylt;rcfg@ﬁ; WFRYh | 50B9PYlond Uty f (EEQUY BrEREhy né or any

bicyclic ag}t( E %C(%nﬁe%?t%yga ‘2’2?&3*‘?‘9/%‘% jhet ois. rgp@]bgyr@gdx)y)éy}tqstl tmpd Wi th

one or 't he "group consisting of halo, OH,
cyano, phet@bfhh ydedpyrdibdox prlCI hedpkioliyoetion 02- (dlemytmnlna)emyCﬁ eimlelyl- whi ch

maybe further )substlat ut etsh lgirllrengto tg];ee SR}4% (él\:IIFIQI:]Lg{ Bgrwoh%]?%ﬁ%gr
CORR14.5 2. arfine)eghyp dumpershnast PIRAHEREIDRODX
PCT/ USO1/ O u | er ed fgqom t he
group cons?g%lsﬂﬁmg?’la RH’BP n?ﬁg%()l%gl I%[hw] ﬁ dgpy hylagrlljltﬁg)lp%ﬁ{yert butyl ,
gaz t;oxy;n;tmg,]JE h( Cl) 7t ha: kogy% gar :)o?yl Lre'élhyl , 2- hlydro;<yet hy:
- (2- met hoxyet hoxy) et hyl, 3-(2- tetrahydropyranyl oxy) propyl,
2- nor phol i noet hyl, 2-(di et hyl am no) et hyI 2- (di met hyl 5 am no)ethyl,
2- pi peridinoet hyl, 3-piperidinopropyl, rrolidin- e
2-(dii sopr@pﬂihﬁrﬁoﬁmoé‘flﬁyqf Cl@%ﬂ/rwléﬂr‘?lal% is W"éﬁ?‘f{;%(m%ﬂ{ed%rﬁ’éi’ WP%\%{H'%%? r opyl ,
aroup. Sonsi st GBIt ERBP e, CR Gy SkAch. Tromide

- (t et r ahydyoy;@kt.pyran-4-yl), and (CHZ) 30H. 5. T,he conpound of claim1l

which is selected fromthe group consi sting of 15
N- (4- chl or obenzyl ) - 6-i odo-

N (4 Ohi or ShaiEyTRESER) PO SRR S ot o s

ci nnol i necar boxam de; 20

N-(4-chl orobenzyl) - 6- (hydr oxynet hyl met h 0XO0 dr o- 3-.

ci nnol inecar bb&%ﬂiﬁfd@ro%mqm@—md@rba@ﬁww@ {ﬁ qﬁ@/@f’%)@f‘“‘l‘(’q g‘? g?%f‘l“}‘de 1
- et hyl - 4- oxo- 1, 4-di hydro- 3-

N-(4-chlorobenzyl)-6-(3-hydroxy- 1-propynyl)- 1-methyl-4-oxo-1,4-dihydro-3-

cinnolinecarboxamide;

20 N-(4-chlorobenzyl)-6-(hydroxymethyl)-1-methyl-4-oxo-1 ,4-dihydro-3-

cinnolinecarboxamide;

N-(4-chlorobenzyl)-6-(4-hydroxy-1-butynyl)-1-methyl-4-oxo-1,4-dihydro-3-

cinnolinecarboxamide; .
25 N-(4-chlorobenzyl)- 1-methyl-6-(4-morpholinylmethyl)-4-oxo-1,4-dihydro-3-
cinnolinecarboxamide; N-(4-chlorobenzyl)-8-{ [(1R,2R)-1-hydroxy-2-

methylcyclohexyl]ethynyl}-1 -methyl-4-0x0-6-(tetrahydro-2H-pyran-4-ylmethyl)-

1,4-dihydro-3-cinnolinecarboxamide;

30 N-(4-chlorobenzyl)-8-(cyclopropylethynyl)-1-methyl-6-(4-morpholinylmethyl)-4-

ox0-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-[3-(dimethylamino)- 1 -propynyl]-1-methyl-6-(4-

morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;
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ci nnol i necar boxam de; 25

N-(4-chl orobenzyl) - 1- met hyl - 6- (4- nor phol i nyl met hyl') - 4- oxo- 1, 4- di hydr o- 3-
ci nnol i nagegiFexam de; N-(4-chl orobenzyl)-8-1 [ (1R, 2R) - 1- hydmasp1/85811

met hyl cycl ohexyl ] et hynyl

}-1-net hyl - 4- oxo- 6- (t et rahydro- 2H-pyran 4-yl met hyl) -

1, 4- di hydr o- 3- ci nnol i necar boxan de

N- ( 4- chl or obeAZ{A-§hIgroPERiel o frrrsH éfwn% L4 Rst 0P PZREARREY IRV | net hy! ) -

4- °X°14d'%¥§fp %. t'?;?@Jdk <@ HEthy1)-1.4-dihydro-3-
N- (4-chl or obenz ?ﬂ Fg (PtQﬁ }gzgn?(nga %r)op nilly] rO1 met hyl - 6- (4-
mor phol i nyl metchinb)indbatboaahide: di hydro 3-ci nnol i necar boxani de; -54 WO
01/ 70706 PCT/USO /05811 N-(4-chlorobenzyl)-1-methyl -4-oxo0-8-{
ff [(?R)SZ oxo-1, 3- oxazolidi n 4-yl]-1- butynyl
o (L etrahydinor 2LhiRwid Bk 1 doutto gl DY 9 Qn -6 C-BRalORReRIBmN AN de; 5
N- (4-chl orobenz§fﬁ3C goej S'{i} g%’n ynuy?,[)gm nmet h@l 24 (4%m)r pgol i nyl met hyl)
- 4-oxo- 1, 4- dighygy- 04?d11¢ydﬂ@ng1meﬂmemmmdé¢
N-(4-chl orobenzyl) - 8-[ (1- hydroxycycl ohexyl ) et hynyl | - 1- met hyl - 6- (4 10
nmor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de;
[\'LE gp;ﬂ'yf’; ??e%{%iﬂo%o(bmzylﬁk?é’lcﬂlfd%ﬂ%%loﬁeﬂmﬁﬂ?ﬁw I-methyl-6-(4-
mor pholyp ny |l metdetbholfiryderhil) 4- ey drdih@ireidnciaholirecabboamide de; 15
N-(4-chl orobenzyl)-8-[(3S)-3-hydroxy- | -butynyl]-1-nethyl-6-(4-
nor phol i nyl net hyl ) - 4- oxo 1, 4-di hydr o- 3-ci nnol i necar boxam de; 8-13 - |

%‘{“&??25 R e R A A R S R S o e

rlpholmylmethyl) -4-0x0-1,4-dihydro-3-cinnolinecarboxamide:
N-(4 chl or obenz nmet hyl - 8- [ 3- rrethyl 3-(4-thioxo-1,3,5-triazinan-1-yl)-1

RL’EZ”ZH%&EQA\E’%% e i s R Y

mor phol i nyl methyiohodmy®%ethyl. 440>@B nyddiBy&oci-ainablineadohaxaie de;
N- (4-chl orobenzy‘:p filh?ﬁ f}{ 6- (4- m)rygl)hol i nyl met hyl ) - 4- oxo- 8-{

4-[ (4R) - 2- oxo-
8-{3-[(aminocarbonyl)amino]-3-methyl-1-butynyl }-N-(4-chlorobenzyl)-1-
methyl-6-(4-morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

20 _
N-(4-chlorobenzyl)-1-methyl-8-[3-methyl-3-(4-thioxo-1,3.5-triazinan-1 -yD-1-
butynyl]-6-(4-morpholinylmethy!)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;
N-(4-chlorobenzyl)-8-[(3R)-3-hydroxy-1-butynyl]-1-methyl-6-(4-

25 morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;
N-(4-chlorobenzyl)- 1-methyl-6-(4-morpholinylmethyl)-4-ox0-8-{ 4-[(4R)-2-0x0-
1,3-oxazolidin-4-yl]-1-butynyl }-1,4-dihydro-3-cinnolinecarboxamide;

30 N-(4-chlorobenzyl)-8-[3-(1,1-dioxido-4-thiomorpholinyl)-1-propynyl]-1 -methyl-

6-(4-morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;
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1, 3-oxazol idin-4-yl]-1-butynyl }-1,4-dihydro-3-cinnolinecarboxam de; 30

N- (4- chl or obenzyl )-8-[3-(1, 1- di oxi do-4-t hi onor phol i nyl ) -1-propynyl]-1-nethy
| - 6- (4-WBlhphels Nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necechos@mses; - 55
WO 01/ 70706 PCT/USO /05811 N-(4-chlorobenzyl)-8-(5-hydroxy- |

- pent ynyl) - 1- Retbgplorbbdndyl)-8-(5-hydroxy- 1-pentynyl)- 1 -methyl-6-(4-
mor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol | necar boxam de;

N- ( 4- chl or obemephpligylmethyl)- ‘Rozs)h‘lzdwyé%%ywe ISR Ay Ny |
-1-nmethyl-6-(4 5
nmor phol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de;

N-(4-chl or obenmlatlicﬁo&&mww PXIR 35 tHdloxykycl dpenyyijetyngH Fbtrteytiyl 6-(@4-
nmor phol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de; 10

N- (4-cHl or obemyphpllaylp@tf(yd) -&-ogpdit éﬂwdrq431crﬁneaa%ﬂarho><9mdel propynyl ] - 1- net hy
| - 6- (4-norpholinyl nethyl)-4-oxo- 1, 4-di hydr o- 3-ci nnol i necar boxam de;

N- (4- chl or obenzyl ) - 8- (3- hydroxy- | -propynyl)-1-nethyl-6-(4-

nor phol i nyl mejtylon dtoBetylh. #c3dhyitek 3 Inghyinobimegan hoxani-6e4- 15

N- (4- chl or obenzyl) - 1- net% | - 4- oxo- 8- ( phenyl et hynyl ) - 6- (tetrahydro 2H pyr an-
4- ylnethyl)- monplmhhylmedaﬂ) -¢ionnoll.4-didvydrbéeimolaecarboxamide;

N- (4- chl or obenzyl ) - 8- ( 3- hydr oxy- 3- phenyl - | -propynyl)-1-nethyl -4-o0xo0-6 20
(tetrahydro-2H pyran-4-yl net hyl ) -1, 4-di hydr o- 3- ci nnol i necar boxam de;

N- (4- chy or oberzyl gt GobdrYH-B<¥t, 5-dichro AN thikadol eI Hprép @t I-ndetidilhy dr o- 3-
ci nnol | necar boxam de; 25°N-(4-chl orobenzyl)-8-(4-hydroxy- |

-butynyl)-1- né{(hymerph@mhm@thylm%w bAslihydrarotinpd g e bR EAMIde;
N- (4- chl or obenzyl ) - 8- ( 3- hydr oxy- |
- propynyl) - 1- met hyl - 4- oxo- 6- (t et r ahydr o- 2H

ran- 4-yl met Ry Iy a@qgrbpmm 4-30
Rﬁ’( 4- chl gr obenzfllc)hl%r%b%lzgmcg g(syd}bﬂ}f’l@ i )) i

- et hy| - 4- oxonfrttoding mimthiyl b4 240- lp‘%ddwdm 9+Cr111E'{0I11 pgarboxamide;
1, 4-di @/dro 3-ci nnol i necar boxam de; -56 WD 01/ 70706 PCT/ USO1/ 05811

N-(4-chlorobenzyl)-1-methyl-4-oxo-8-(phenylethynyl)-6-(tetrahydro-2H-pyran-4-

ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(3-hydroxy-3-phenyl-1-propynyl)-1-methyl-4-oxo0-6-
20 (tetrahydro-2H-pyran-4-ylmethyl)- 1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(3-hydroxy-1-propynyl)-1-methyl-4-oxo-1.4-dihydro-3-

cinnolinecarboxamide;

25 N-(4-chlorobenzyl)-8-(4-hydroxy-1-butynyl)- 1-methyl-4-oxo-1,4-dihydro-3-

cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(3-hydroxy-1-propynyl)-1-methyl-4-oxo-6-(tetrahydro-2H-
pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

30
N-(4-chlorobenzyl)-8-(4-hydroxy-1-butynyl)-1-methyl-4-ox0-6-(tetrahydro-2H-
pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;
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N- (4-chl orobenzyl ) -8-{3-(di net hyl am no)-1-propynyl]-1-nethyl - 4-oxo- 6-
(tetrahydro-2H pyran-4-yl net hyl ) -1, 4-di hydr o- 3- ci nnol i necar boxam de;

N (4- ihzw&?ﬁ%@él )-1-[ 3- (et hyl sul fonyl ) propyl ] -6-(4-nor p@%%i/gﬁgpyl )-4 5

0XO0- - 3-ci nnol i necar boxam de;

N-(4- chl or ObeW—éﬁ'-éhﬂfeb@:?z(yfﬁﬁé-i‘lér/-k)c'ﬁi{leﬁ@g%ﬁhﬂ]%‘i’w&ﬂy'n‘?r](14fn'39{yp—t193>5006’-' met hyl) - 4-

0xo0- 1, 4-di hydr o- 3-cI nnol I'nec oxam’de;

N- ( 4- chl or obenzyhhydio-PH2payrdH oxmethighxiys-detydyd-B-cEmphinemuriphxahiidey | met hyl ) - 4-
0x0-1, 4-di hydr o- 3- ci nnol i necar boxani de;
N- (4-chl orobenzyl ) - 6- (4- nor phol i nyl net hyl ) - 4- oxo-

I
-t et rahydr o- 3+f yr _di =3 Gl i oF-17971 hde, 4.
N- (4- chi or obe]r?fzgﬁ ?’?%’I-"P%‘?ngd? QK@F@X@B@?%?%#?%%?- 6. 4‘9%3%%8?/? Ayl et hyl ) -
4- 0x0-4, 4- di byd'e-3ihgdordtinneliaschiroanindie;

N- (4-chl orobenzyl ) - 6- (4- nor phol i nyl net hyl ) - 1- ( 3- oxet anyl ) - 4- oxo- 1, 4-di hydro
- 20 3-cinnolinecarboxam de; N (4-chlorobenzyl)-1- {

3-[ (3-hydr oxyRy op 18 = o6 (A - A
nmor phol i nyl ne&@lp%&h%f%gé%&@yﬁ%l(ﬁg%& lg%lggrg’i-l%ﬁ%yl”n%((:%ﬂ)o&%orlr%ngler?ethg%4
N- (4- chl or obedzyll )4-dihf@rol Rcbhnecaiboaamidt hyl | - 6- (4- nor phol i nyl met hyl ) - 4- ox

0 1, 4-di hydro- 3-ci nnol i necar boxam de;
N- (4- chl orobenzyl ) - 6- (4- nor phol i nyl net hyl ) -4-oxo- 1

N (- o or obenzitS TR LA G Ay el SR BRI R ot ) et ny 1
- 1, 4- di hydr 0v30-qisaiakdner anboXaBaf@dxamide; WO 01/ 70706 PCT/ USO / 05811

N- (4- chl or obenzyl ) - 6- (4- nor phol i nyl net hyl ) - 4- oxo- 1-[ (phenyl sul f anyl ) net hyl ]
- 1, 4-di hydr o- 3- ci nnol i necar boxam de;

N- (4-chl or obenzy/l )-6- ( 4- nmpr | i nyil -14-0X0- 1 | 3. _14-
-tetrahydro- Zﬁ-z'%lygrhé%r-o ?rf/ %g?ﬁwﬁ?%&%&éwﬁﬁnﬁ& } l}}eé@g?/%rg)(%%raney;l L4
N- (4- chl or obeazayt)o-IcidndBhéoaktsakafaay/| ) met hyl ] - 6- (4- nor phol i nyl met hyl ) - 4- oxo
- 15

N-(4-chlorobenzyl)-1-(1,2-diethyl-4-pyrazolidinyl)-6-(4-morpholinylmethyl)-4-

0x0-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-6-(4-morpholinylmethyl)-1-(3-oxetanyl)-4-oxo-1.4-dihydro-

20 3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-1-{3-[(3-hydroxypropyl)sulfonyl]propyl } -6-(4-

morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide:

25 N-(4-chlorobenzyl)-1-[2-(2-ethoxyethoxy)ethyl]-6-(4-morpholinylmethyl)-4-oxo-

1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-6-(4-morpholinylmethyl)-4-oxo-1-[(phenylsulfinyl)methyl]-
1,4-dihydro-3-cinnolinecarboxamide;

30
N-(4-chlorobenzyl)-6-(4-morpholinylmethyl)-4-oxo-1-[(phenylsulfonyl)methyl]-

1,4-dihydro-3-cinnolinecarboxamide;
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1, 4-di hydr o- 3-ci nnol i necar boxam de; 10

N- (4- chl or obenzyl ) -1-{[ (4-chl or ophenyl ) sul fi nyl ] net hyl } - 6- ( 4-

nmor phol i W gigbfgl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam @e’r/uso1/05811

N- (4- chl orobenzyl ) - 6- (4- nor phol i nyl net hyl ) - 4- oxo-

-tetrahydro- 2h¥ WEHIBrcﬂRMiyl)'Lﬁ44dﬁdi'p!lﬁiﬂﬁry3nﬁhyll’)@ﬂ-d))&ed:e{(ﬂ:bm(y’isllilﬁﬁyl)m}:Ehyl]—

N- (4- chl or obenz met hyl - 6- (4- nor phol i nyl net hyl ) - 4- oxo- 8- ( 4-
thlonDrphollnVkﬁéﬁw9ﬂy3iﬂnmhﬂ%?dW%NQK@bnnoI|necarboxanlde

N- (4-chl orobenzyl ) -8-[ (4-hydroxy- | -piperidinyl)nethyl]-1-methyl-6-(4 20
nmor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de;

N- (4- chl or obenyyl ):hl%rob%hﬁyaﬁls<&nlftygmmywémgl)mdomu]tmtmwo IH-pheamed-fyl - 6- (4-
mor phol i nyl met hyl ) - 4- oxo- 1, 4-di hydr o- 3- ci nnol i necar boxami de; 25

N- ( 4- chb or oberizyHihygre§-gimppliresashoxamidser i di nyl ) met hyl ] - 1- met hyl - 6- ( 4-

nmor phol i nyl net hyl ) -4-oxo- | , 4-di hydro-3-ci nnol i necarboxam de; [3- {

[ (4-chl or obenzyl ) am no] carbonyl } -1-nethyl -6-(4-norpholinyl net hyl) -4- oxo-
1, 4- di hydr o- 8¢ 1BRIokEWEhLYTRY Nithehy KRIFHRO 6hoxybrphaliBOmethyl)-4-oxo-

N-(4- chlorobenz§l - 8- hydﬂ?xgﬁgthil) @bﬁ%fﬁ?ﬁﬁ6ﬂ(4 égrpﬁgﬁ?nyfnethyl) 4-
0x0- 1, 4- di hydrled- medma&cnmbafrd@cboamnw -58 WD 01/ 70706 PCTI USOL/ 05811
N-(4- chlorobenzyl) 8-[ (3-cyanobenzyl ) am no] -1-nethyl-6-(4-

nmor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxani de;

N- (4- chpor Obe'ﬁ%il %hlokobenzyl) 1-{[(4- chlorophenyl)sulfmyl]methyl} -6-(4-
- et hyl - 6, 8- bi s(4-nor phol 1 nyl net hyl) - 4- oxo- 1, 4-di hydro-3- 5

ci nnol i necar bcnamhdle}ylﬁle[h(yh) -aoxt- 914-d1h1ﬂrpe3r¢1nn<mlyne)caﬁ’@pﬁ@]nde
-N-(4-chl orobenzyl) - 1- et hyl - 6- (4-
nmor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxani de; 10

N- (4- chl or ober}zcxh)chl%réB‘éhByl 68(4{m<£r%h@m{>mml3m?,¢)(4obwyltéuﬂiﬁyafwtl)iq:tﬁwi -4-3Mv no

}-6-(4 norpholinyl met hyl )=-4-oxo-1, 4-di"hydr 0- 3- ci nnol i necar boxam de;
N (4- chIorobenhyﬁﬂmﬁn{3&3H@Mnnaﬂhuxymhenyl) 1- met hyl propyl ] am no
} 1- net hyl -
6- (4- mdP phol i nyl et hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxani de;
N-(4-chlorobenzyl)-1-methyl-6-(4-morpholinylmethyl)-4-ox0-8-(4-

thiomorpholinylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-[(4-hydroxy-1-piperidinyl)methyl]-1-methyl-6-(4-
20 morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-{[(3R)-3-hydroxypyrrolidinyl Jmethyl } - i -methyl-6-(4-

morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

25 N-(4-chlorobenzyl)-8-[(3-hydroxy- 1 -piperidinyl)methyl]-1-methyl-6-(4-

morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

[3-{[(4-chlorobenzyl)amino]carbonyl } - 1 -methyl-6-(4-morpholinylmethyl)-4-oxo-
1,4-dihydro-8-cinnolinyl]Jmethyl 4-morpholinecarboxylate

30
N-(4-chlorobenzyl)-8-(hydroxymethyl)- 1 -methyl-6-(4-morpholinylmethyl)-4-

0x0-1,4-dihydro-3-cinnolinecarboxamide;
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15 8-am no- N- (4-chl orobenzyl) - 1- net hyl - 6- (4- nor phol i nyl net hyl ) - 4- oxo- 1, 4-

di hydr o- 3- ci nnol i necar boxam de;

N- (4-chl grohenzyl ) - 1- met hyl - 6- (4- nor phol i nyl net hyl ) - 8- [ ( 33 pi | ) am no
] - 20 48%¥ﬁ%0§%4-dihydro-3-cinnolinecarboxanide; PRHIUSBREREY

N- (4-chl or 0beﬂ%ﬁl&lo}ag&gmlgﬁ3fcg§r{8?>@9£@iahﬁb{$]ﬂﬁhmyl-64r4ox0- 8- (tetrahydro-2H

pyran-4-yl am no) - ydro- 3- ci nndl | necar boxan de; 25

N- ( 4- chl or obemoyhptibylfttyd4-oxy-1l4-pihgpsd-Jclnnobhéptbogamxds: 1, 4- di hydr o- 3-

ci nnol i necar boxam de; N-(4-chl orobenzyl)-6-(4-hydroxy- |

-butyl) - 1- net hyl - 4- oxo- 1, 4- di hydro-3- ci nnol i necar boxam de; 30

]N (14ng["h§|r obeRzl dhStoter {1 mBy ks RYSIE @ %o amBRA AP LB 4-8hbarlo-3-

4- 0x0- 6- (t et rahydimee2bopymidn- 4- yl met hyl ) - 1, 4- di hydr o- 3- ci nnol i necar boxam de
; -59 WD 01/ 70706 PCT/US01/ 05811

N- (4- chl or obenzyl ) - 8- (cycl opropyl et hyl ) - 1- net hyl - 6- (4- nor phol i nyl net hyl ) - 4-

0x0-1, 4- di hydg 0-:3- cj.anol:i ar Am Q€4 1. 6(d-

N- (4- chl or obe%ig/ll 3Cfé§{l] F‘ék%?ﬁ@)ﬂ%%%ﬁl %34-%}%?0 e e Y- (4-

mor phol i nyl meibydhbtifyleethyl)-4-oslby4Hd drydros B-ainmmlol inemerdaonais: de;

N- (4- chl or obenzyl ) - 1- net hyl - 4- oxo-8-{4-[ (4R) - 2- oxo- 1, 3-oxazol idi n-4-yl]-1-
butyl) -6-(tetrahydro-2H pyran-4-yl nmethyl)-

1, 4- di hydr o- 3g,Ci,nnol | bo de; (A [ - hy gy oxy-
b g1 Yo e NS BRI A O ACTRRSR bl e
0x0- 1, 4- di hy derphotihfiR@ihynesakbaxaditgeio-3-cinnolinecarboxamide;

N- (4- chl orobenzyl ) - 8-[ (1- hydr oxycycl ohexyl ) et hyl]-1-methyl-6-(4 15

nmor phol i nyl met hyl ) - 4- oxo- 1, 4-di hydr o- 3-ci nnol i necar boxam de;

_N;)I(, gb; lhl) ?g.?lr?rg]tqul Mf:—c?h_é(?ri)ée?’n’z%)—cg— ﬁ)ég(l49r8£t98%|/ph%ﬁ%¥—q [rﬂé%ylpkopyl] amino }-1-methyl-

mor phol i nyl nmeghylmorghd9iniethyloidhysdr D43t gydoGHdined arbokamndde; 20

N- (4-chl orobenzyl ) -8-[(3S) - 3- hydroxy- | -butyl]-1-nethyl -6-(4-

mor pholdi nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de;
8-amino-N-(4-chlorobenzyl)-1-methyl-6-(4-morpholinylmethyl)-4-oxo-1,4-

dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-1-methyl-6-(4-morpholinylmethyl)-8-[(3-nitrobenzyl)amino]-

20 4-0x0-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-1-methyl-6-(4-morpholinylmethyl)-4-oxo-8-(tetrahydro-2H-

pyran-4-ylamino)-1,4-dihydro-3-cinnolinecarboxamide;

25 N-(4-chlorobenzyl)-6-(3-hydroxy-1-propyl)-1-methyl-4-oxo-1.,4-dihydro-3-

cinnolinecarboxamide;

N-(4-chlorobenzyl)-6-(4-hydroxy- 1 -butyl)-1-methyl-4-oxo-1.4-dihydro-3-
cinnolinecarboxamide;

30

N-(4-chlorobenzyl)-8-{[(1R,2R)- 1-hydroxy-2-methylcyclohexyl]ethyl }-1-methyl-

4-0x0-6-(tetrahydro-2H-pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;
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8-{ 3- [ (am nocarbonyl) amno] -3 -nethyl- | -butyl) -N(4-chlorobenzyl)-
| -methyl-6- (4-norpholinylmethyl)-4-oxo-
1, 4- di hydiopidemsnnol i necar boxam de; 25 PCT/US01/05811
N- (4-chl orobenzyl ) - 1- net hyl - 8-[ 3- net hyl - 3- (4-t hi oxo- 1, 3, 5-tri azi nan- |
_y|) 1-
butyl]-6-(4-nor hollnlrrethl) 0X0 ol.i neca xam de;
N (4- chl or obeRz{A-§0l 8“}{/’ i%fﬁ]d’rpb‘?@)’leq‘)ﬁ)'g %}ﬁ:fl - Oﬁ@l(’h@y nletg)g%
nmor phol i nyl nme ) I gdennol i necar boxani de;
N- ( 4- chl or obe%g§llj4§h?ré% 31f1%891 ‘%‘%@’?éﬁ“ﬂ iyl net hyl ) - 4- oxo- 8- {

4-[ (4R) - 2- oxo- 1, 3- OvaO|IdIn 4- yI] 1-butyl 1I-
1, 4-dl hydr o- 3-ci nnal i necar boxam de; -60 WD 01/7 PG PC'Il'/ U?C] /05811
N- (4- chi or obeRz{A-ghigropguzyd)- &I%tﬂ%%eﬁb’l%nwm STHEP 1G5 opyl 1-1 - net hyl -

6- (4-norpholi boxam de; 5
N-(El chl olroober'#z}%ﬁ)@gg%é&héé%%f JM?@%&%?nE%B%ﬁ?&@@mr phol i nyl net hyl ) -

4- o0xo-1, 4-di hydr o- 3-ci nnol i necar boxam de; N-(4-chlorobenzyl)-8- 1 [(1
R, 2S) - 2- hydr ox cl opentyl]ethyl) -1-nethy - o

nor p)hol i nzl rreﬂ\ﬁ -§h IQPOQRW%’D] hnlﬁ)[/%g}ﬂ‘r%%sﬁi“r[ﬁﬁ)i':lgﬁ@é‘érlbgoﬂ’é‘“’r?iol:]@m""ia'1’

N- (4-chl or obenz e t

nmor phol i nyl mat% Hgyy:l%'6ite£r§%yr}%gz%¥%r§%q§hg% }Jlrgngiil&{ne%dg%&%ﬁn}lﬁ e@arﬁ)élxamlde

N- (4-chy orobenzyl)-8-[3-(4,5-dichloro-1 Himdazol -

-yl)-1-propyl]-1-nethyl -6 15 (4-norpholinyl met hyl

1, 4~ di hydro 3&(%%9:%@%111 hydrexy- 1r\bl(tnl¥ érfpﬁtms’béﬁ W%fp@ol irglmetyh i dazol -
| -yl)-1-prop 1r et byl <

mor phol i nyl rre%é 1)Il)‘E %39(%’-%L?Tgélllﬁfarrngémgehnol i necar boxam de; 20

N- (4-chl orobenzyl )-8-[3-(1 Himdazol- | -yl)-1-propynyl]-1-nethyl-6-(4-
nmor phol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de;

N- ( 4- chl or obeME{A-yhlgropenawi$-didyhydrepexsygiohexylsgyhyl -msthyA-onGr phol i nyl net hyl ) -

4- oxo- 1, 4-di hydr o- ecar ;

N (4- cﬁ? or obexl} ?éTyg{%f?[ﬁ@l 4°x§xdg§a%(ﬁ§r?y l%?(ﬁmlegargmzatngt ?ahydr 0- 2H- pyr an- 4-

yl met hyl ) - 1, 4- di hydr o- 3- ci nnol i necar boxam de;
N-(4-chlorobenzyl)-8-(3,3-dicyclopropyl-3-hydroxy-1-propyl)- 1-methyl-6-(4-

morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

20 N-(4-chlorobenzyl)-8-[(3S)-3-hydroxy-1-butyl]-1-methyl-6-(4-

morpholinylmethyl)-4-o0xo-1,4-dihydro-3-cinnolinecarboxamide;

8-{3-[(aminocarbonyl)amino]-3-methyl-1-butyl }-N-(4-chlorobenzyl)- 1-methyl-6-
(4-morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

25
N-(4-chlorobenzyl)-1-methyl-8-[3-methyl-3-(4-thioxo-1,3,5-triazinan-1-yl)-1-
butyl]-6-(4-morpholinylmethyl)-4-oxo0-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-[(3R)-3-hydroxy- 1-butyl]-1-methyl-6-(4-

30 morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)- 1-methyl-6-(4-morpholinylmethyl)-4-ox0-8-{4-[(4R)-2-oxo0-
1,3-oxazolidin-4-yl]-1-butyl }-1,4-dihydro-3-cinnolinecarboxamide;
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N- (4- chl orobenzyl ) - 8- ( 3- hydr oxy- 3- phenyl - | -propyl)-1-nethyl-4-0x0-6 30
(tetrahydro-2H pyran-4-yl net hyl ) -1, 4-di hydr o- 3- ci nnol i necar boxam de;
N-(4- chlwoaheoay! ) - 8- (3- hydroxy- | -propyl)-1-nethyl -4- oxeeludedisaydr o- 3-
ci nnol i necar boxam de; -61 WD 01/70706 PCT/US01/ 05811
N-(4-chl orobenzyl) - 8- (4- hydr oxy- 1- butyl ) - 1- met hyl - 4- oxo- 1, 4- di hydr o- 3-
ci nnol i necarboxam de; 5 N-(4-chl orobenzyl ?1 8- ( 3- hiydf oxg- I
-propyl)-1- HENSAI'CMOW@@D('%‘&'Kbllls%(?’%d%ﬁl:t iomorpholinyl)-1-propyl]-1-methyl-6-
pyran-4-yl met hyl ) - = di 43561 DAY :3r ot den ide:
N- (4-chl or obe#}zlilr%:ff- gfh(ng._rﬁ%gilgxyqx%_ Eu?l;l/ %a?(%grret hylm-"4- o&ngné-%t et rahydr o- 2H
Rﬁ/zin-ﬁl-yl rrEt hyl I))1 4-di hydr o- 3-ci nnol i necar boxam de; 10
-chl orobenzyl ) - 8-[ 3- (di net hyl am no) - 1- propyl ].- 1- net hyl - 4- oxo- 6-

(N'E(et r am/dr 0- 2N-fyetdaro clyth9e$1ﬁ§fbydr£§n-loﬁq9§yd)eb—-@twlfﬁé%-iﬂﬁaﬁ%%myﬁk?‘ 15

4-chl orobenzyl.) - 14 hy .- 8ok t etrahydro-2 furanyl nethyl) am no]
nmet hyl }- 6-_(4?%95’11%’1}1&%% né%“ﬁ‘;‘?f‘ﬁ‘%cg&’é’%%‘g‘%%- di hydro- 3- ci nnoli necarboxam de.
6. A conposition of matter conprising a pharnaceutically effective anount
of a 20 compound of formula R1 25 or a

1): 00 R INHRIN A R4
phar maceut i caN—%-dd@@b?la@’ll)egé&Il%{’%Si@rbxﬁfow&]@?‘?ﬂ‘yl]%hﬂ%‘1(‘ Bety-6-(4rp) Br,
(c) CN 30 (d)moNrgEdlin?/[methyl)A—oxo—1,4-dihydro—3—cinnolinecarb0xamide;
10
N-(4-chlorobenzyl)-8-(3-hydroxy-3-methyl-1-butyl)-1-methyl-6-(4-

morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-[3-(4,5-dichloro-1H-imidazol-1-yl)-1 -propyl]-1-methyl-6-

15 (4-morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-[3-(1H-imidazol-1-yl)-1-propyl]-1-methyl-6-(4-

morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

20 N-(4-chlorobenzyl)-8-[3-(1H-imidazol-1-yl)-1-propynyl]-1-methyl-6-(4-

morpholinylmethyl)-4-oxo-1.4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(3-hydroxy-1-propyl)- 1-methyl-6-(4-morpholinylmethyl)-
4-0x0-1,4-dihydro-3-cinnolinecarboxamide;

25
N-(4-chlorobenzyl)- 1-methyl-4-oxo0-8-(phenylethyl)-6-(tetrahydro-2H-pyran-4-

ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(3-hydroxy-3-phenyl- I-propyl)-1-methyl-4-0xo0-6-
30 (tetrahydro-2H-pyran-4-ylmethyl)- 1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(3-hydroxy-1-propyl)- I -methyl-4-oxo-1,4-dihydro-3-

cinnolinecarboxamide;
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(e) F;, R is (a) R5, or (b) SO2R9 -62 WO 01/70706 PCT/US01/05811 R2, R3
and R4 may be the same or different and are selected fromthe group

consi sti a@®o019b06(2) H, (b) halo, 5 (c) aryl, (d) S(O nRecT$8)/080-0) RG,
(f) (CCOOR9, (g) cyano, 10 (h) het, wherein said het is bound via a
carbon atom (i) ORLO (j) Onhet, (k) NR7R8 (1) SR10, 15 (m Shet, (n)

NHCOR12, (0) NHSQ2R1 , (p).Cl.7al kyl which may b artjall saturat ed
and optional | V‘@O‘Eﬁ?ﬁbﬁ'ﬁ@’(ﬁf‘g*&@‘ﬁlﬁ 8’%‘r1'Wlé'q's"ﬂ%‘éf/li'/?ﬂgﬂ‘tls‘!@fhy e "group R11,
OR13, SR10, SR oliﬁ&%ﬁﬁ?am@&' hal o, (C=0) Cl-al kyl, or SOmR9, and (q) R3
together with R4 forma carbocyclic or het which may be optionally
substituted by NR7R8, or Cl _7al kyl which may be optionally substituted by
OR14; RS is 25 (a) (CH2CH20 1R10

5 N-(4-chlorobenzyl)-8-(3-hydroxy-1-propyl)- 1 -methyl-4-oxo0-6-(tetrahydro-2H-

pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(4-hydroxy- 1-butyl)- 1-methyl-4-oxo0-6-(tetrahydro-2H-
pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

10
N-(4-chlorobenzyl)-8-[3-(dimethylamino)- 1-propyl]-1-methyl-4-0x0-6-
(tetrahydro-2H-pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

15 N-(4-chlorobenzyl)-1-methyl-8-{ [methyl(tetrahydro-2-
furanylmethyl)amino]methyl }-6-(4-morpholinylmethyl)-4-oxo-1,4-dihydro-3-

cinnolinecarboxamide.

6. A composition of matter comprising a pharmaceutically effective amount of a

20 compound of formula (I):

25  or a pharmaceutically acceptable salt thereof wherein,

Ais
@  Cl,
(b)  Br,
() CN,

30 (d)  NO,,or

e K

R'is
(a) R’ , Or
(b)  SO.R’
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(b) C1_7al kyl which nmay be partially unsaturated and is optionally
substituted by one or nore substituents selected froma group consisting
of NR7R8 ORI, or OC2-4al kyl which may be further i d by
et BB or 30 (c) C3. 8cycloal kyl which may bgég?}%ﬂ’%“?ﬁ
unsat ur at eg2apd, OpRt HRALL te SHRIE UITHEH Y 2RNQIQREdTRER tRUASLp YN g

sel ected froma group “consisting of R11, NR7R8, SOmR9, or -al kyl
optional l yogsubstituted by R', NR7R8, or SOmR9; -63 WO 01/70706

PCTI USO1/ 05811 Rb is (a) C 1-7alkyl, (b) NR7R8, (c) aryl, or 5 (d) het,
wherein said het®is Ebund via a carbon atom R7 and R8 are independently
(a) H (b) arykb (Chafgl- 7al kyl which nmay be partially unsaturated and is
optionally 10 substituted by one or nore substituents selected froma
group eonsisting of asflyl, NRIOR O, R', SOTR9, CONR OR O, or halo, or; (d)
C3. 8cycl oal kyl which may he partially unsaturated and optionally
substituted by ée o »substituents selected froma group consisting
of R', NR7R8, S§$R9,(8£ ﬁ§§7alkyl optionally substituted by 15 R', NR7RS,
or SOR R9, or ( R7 an8 together with the nitrogen to which they are
attached form a(fHhet (CRO)YOR?,20 (a) aryl, (b) het, (c) C3_8cycl oal kyl,

(g) cyano,
10 (h) het, wherein said het is bound via a carbon atom,
(i)  OR',
() Ohet,
(k) NRR
I  SR",
15 (m)  Shet,

(n)  NHCOR",

(0)  NHSO.R",

(p) C,.7alkyl which may be partially unsaturated and optionally substituted
by one or more substituents of the group R'", OR", SR'®, SR", NR'R?,

20 halo, (C=0)C;.7alkyl, or SOR’, and

(qQ) R’ together with R? or R* form a carbocyclic or het which may be
optionally substituted by NR’R®, or C,.7alkyl which may be optionally
substituted by OR";

R’ is
25 (a) (CH,CH,O)R",

(b) C.7alkyl which may be partially unsaturated and is optionally
substituted by one or more substituents selected from a group
consisting of NR'R®, R'!, SOR’, or OC,.4alkyl which may be further
substituted by het, OR'®, or NR'R?, or

30 () C;.scycloalkyl which may be partially unsaturated and optionally

substituted by one or more substituents selected from a group
consisting of R! ', NR'R?, SOmR9, or C,_7alkyl optionally substituted by
R'", NR'R?, or SOR’;
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(d) methyl, or (e) C2_7alkyl which may be partially unsaturated and is
optionally 25 substituted by one or nore substituents selected froma

group sisting of NRIOR O, R', SH, CONR OR O or halo; H (b
met hy| ,C‘?Y?}Oé%w("g) C2 7al kyl optionally substituted by OR %Sb‘%s? ) ( )
(b) Chet, r64 WO 01/70706 PCT/USOL/ 05811 (c) Caryl, (d) CO2RL, (e) het
(f) aryl, E g) CN, or (h) C3_8cycloal kyl which may be partially

unsat urated and(gpti @nailkyl, substituted by one or nore substituents
selected froma group .censisting of RL1, NR7/R8, SO, ,R9, or Cl_7al kyl
optional Iy substttut&®R'By: R', NR7TR8. or SO ,,R9; 10 R' is (a) H, (b)

het, (c) aryl, 15 ( 8cyc| oal kyl, (e) nmethyl, or (f) C2_7al kyl
optionally subs C|])t ut gél gs;f NR7R8 or R 1; Rl3 is B
5 (d) het, wherein said het is bound via a carbon atom;

R’ and R® are independently

(@ H,

(b)  aryl,

(c) C,.7alkyl which may be partially unsaturated and is optionally

10 substituted by one or more substituents selected from a group
consisting of aryl, NR'°R'’, R"", SO,,R’, CONR'’R'?, or halo, or;

(d) C;.gcycloalkyl which may be partially unsaturated and optionally
substituted by one or more substituents selected from a group
consisting of R, NR'R?, SO,R’, or C;.7alkyl optionally substituted by

15 R'', NR'R?, or SOmR’, or

(e) R’ and R® together with the nitrogen to which they are attached form a

het;
R’ is
20 (a)  aryl,
(b) het,
(c) Cs.scycloalkyl,
(d) methyl, or
(e) C,.7alkyl which may be partially unsaturated and is optionally
25 substituted by one or more substituents selected from a group
consisting of NR'°R'®, R"!, SH, CONR'’R"’, or halo;
R'%is
(@ H,
(b) methyl, or
30 (c) C».7alkyl optionally substituted by OH;
R' is
@  OR",
(b) Ohet,
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(a) (P O (OR14)2, 20 (b) CO(CH2), CON(CH3)-(CH2) nSG3-M+, (c) an am no acid,
(d) =Qaryl, or (e) (=0 Cl-alkyl optionally substituted by NR7R8, aryl,
het O CH2) nCO2R14; 25 R14 is (a) H, or (b) Clp'ygw chi is
|ndepend&¢1_(1??'2%§06 3, or 4 30 each n is independently 1, éiyuossﬁ"il, each
mis independentl )y . or 2, Mis sodium potassium or lithium -65 WO
01/ 70706 PCT/ US IOSEHafy aryl is a phenyl radical or an ortho-fused

bi cyclic car bocxgj iccamR'€al wherein at least one ring is aronatic;
wherein any aryl is optlonally substituted with one or nore substituents
sel ected from t(he grisup consisting of halo, OH cyano, CO’R 14, CF3, C't
_6al koxy, and C 6 aI klyl 5 which maybe further substituted by one to three
SR14, NR14R14, CO2R14; het is a four- (4), five- (5), six- (6),

or seven- (7) m?(gpere@le&t urated or unsaturated heterocyclic ring having
1, 2, or 3 heteroatons selected fromthe group consisting of ox gen,

sul fur, and ni tribyen,Cadsydhalkyl ‘@blph@??éflhewaftt%g’dmts@iu%?t%%eq‘%‘ow g, or any
bi cycl i c het erocycl e 0 vvherel Ji. i ly..substituted
with one or nore subsﬂ’ftﬂgﬁfi]by &L Unl%%‘hs Sglerg%gg%g%hﬁy% ing of halo,
OH, cyano, phenyl. C%R‘SI%HECEBR“CNRGN‘M 0XQ0,_;alkyl optiomllyantst{dited bal Kyl
whi ch maybe further substlguged by gne to three SR14, NR 4R 4 OR 14, or
CO,R 14 ; 15 and a dharNﬁcTéutqréélﬂRy effective carrier. 7. The conposition
of clai]rg)16 wherein Ais d.

R is
(@ H,
(b) het,
©  aryl,
15 (d) Cs.scycloalkyl,
(e) methyl, or
() C,.;alkyl optionally substituted by NR’R® or R'';
R" is
(@)  (P=O)(OR™y,
20 (b) CO(CH»),CON(CH3)-(CH,),SOsM",
(c) an amino acid,
(d) C(=0)aryl, or
(e) C(=0)C,.7alkyl optionally substituted by NR'R®, aryl, het, CO-H, or
O(CH:).COR'™;
25 RYis

(a) H, or
(b) C,.7alkyl;

each i is independently 2, 3, or 4;
30  eachnis independently 1, 2, 3,4 or 5;
each m is independently O, 1, or 2;

M is sodium, potassium, or lithium;
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8. The conposition of claim6 wherein R is selected fromthe group
consisting of 20 nethyl, ethyl, propyl, isopropyl, butyl, tert-butyl,
car boxyngbh o706 Cl- 7 al koxy) car bonyl met hyl , 2- hydr oxyet hybT/Us01/05811
2- (2- nmet hoxyet hoxy) et hyl , 3-(2- tetrahydropyranyl oxy) propyl,
2- mor phol i ki Ayphend ridittdivh arhodhet ydycli? earbdeyrtic iydierhwizyen byleast
2- pi peridinoethyl, 3-piperidinopropyl, 2-(1- nethylpyrrolidin-2-yl)ethyl,
?a(diiﬁoPr@ﬁyFEW§ﬁ6¥?@ﬁyl, 2-pyrrolidin-1-ylethyl, 3- 25

i met hy ) pr. ; HOY i Qreadl 4 [ ein R2
s sl oot aliphRng Rt ts BRAorED i iued Bt GRERPRick. A sRluchlsabRLEs ot
CH, - (t et r afhy @rqrp2idnpiytiane Zhald, JOH adykiye CGHP OHCRNG ) (Cki2)y3@htl C, 30kg0. The

conposition of claim®6 wherein said conpound ,is _selectedsfro he grou
consi st3 ngwbich nggbabyrther petienieHly orsoip/t @8:??”@‘84&%@% ot %61 odo-

| - met hyl - 4- ox0- 1. 4- di I 0=.3=.Ci pol i r Lde.
N;(4-ch|or%%é%%???-%5?%gh$%%%%y&ﬂl&¥%§%€§2§%§€%Qﬁgfﬁ§Tgﬁg8&%§%?ﬂ¥%%hydro-3-
ci nnol i neCl@d’t&@XﬁJﬁbdﬁig Having 1, 2, or 3 heteroatoms selected from the group consisting of

N- (4-chl orobenzyl ) - 6- (hydr oxymnet hyl ) - 1- net hyl - 4- oxo- 1, 4- di hydr o- 3-

ci nnol i necemigexaifde anfnjtumgeh) whishénoppiopakly fusedh iRy Bsyzeng ring, or any

-butynyl)-1- t3¥%-4-0 0-1.4-di hydro-3- 10 cinnolinecarboxam de;
N—(4-ch|or®ﬁgﬁ§ e-r(i(zyr(r%;t${§/)PE’6-(4-m)rpholinyImathyl)-4-oxo-1,4-dihydro-3-

ci nnol inecanbiemadiydei isNptidnalh) abel@mawith 8ne dr hédk wRb@Ryeris byletnakfroR-

met hyl cycl ohexyl ] et hynyl 4

}-1- SEL h)él the-gooup- @ngiseng ahale. U HEYape.arrenyly CsRhy OF:. Ciealkoxy, oxo,

1, 4-di hydr o-.3-ci npal i ar boxam de; 15 . 14 l4py 14

N- (4- chl or %Bﬁzﬁz‘r‘? Cis %]@c‘i“?)‘ﬁ 8’6‘;‘%9% %&’ﬁ&?‘}b-sﬁﬁuﬁf%dt B e SRR st et hyl ) -
4- oxo- 1, dodi'hydrenrg!€i nnol i necar boxam de;

N- (4- chl or obenzyl ) -8-[ 3- (di net hyl am no) - 1- propynyl ] - 1- net hyl -6- (4 20

nmor phol i nyl net hyl ) - 4- oxo- 1, 4-di hydr o- 3-ci nnol i necar boxam de;

N (4-cf or gbenayl - 1: LRy L 9aQadied, 4 [(4R-2-0x0-1,3-0xaz0l 1 din-4-y1] - 1-

7. The composition of claim 6 wherein A is Cl.

8. The composition of claim 6 wherein R' is selected from the group consisting of

20 methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, carboxymethyl, (CI-7
alkoxy)carbonylmethyl,  2-hydroxyethyl,  2-(2-methoxyethoxy)ethyl,  3-(2-
tetrahydropyranyloxy)propyl,  2-morpholinoethyl,  2-(diethylamino)ethyl, ~ 2-
(dimethylamino)ethyl, 2-piperidinoethyl, 3-piperidinopropyl, 2-(1-
methylpyrrolidin-2-yl)ethyl, 2-(diisopropylamino)ethyl, 2-pyrrolidin-1-ylethyl, 3-

25 (dimethylamino)propyl, and vinyl.

9. The composition of claim 6 wherein R is selected from the group consisting of

CH,-morpholine, CH,-(tetrahydro-2H-pyran-4-yl), alkynl-CH,OH and (CH,);OH.

30  10. The composition of claim 6 wherein said compound is selected from the group

consisting of
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butynyl } -6-(tetrahydro-2H pyran-4-ylnethyl)-1, 4-di hydro- 3-
ci nnol i necar boxam de; 25 N-(4-chl orobenzyl)-8-(4-hydroxy- |

- but ynyl - 6- (4- or phol i nyl met hyl ) - o
4- oxo- 1‘% él/%hro 3- ci nnol i necar boxani de; PCT/US01/058

N-(4- ohi or oberzyl bl INETRSYOHELRNXHO eI LR Ao hidd

nmor phol i nyl et hyl ) - 4- oxo- hydr o- 3- ci nnol i nécar boxam de;
N- (4- chl orobenzyl) - 8- (3, 3-di cycl opropyl - 3- hydr oxy- |

- propynyl ) - 1- hyl - 6- (4- .

ror Dol s nyl el TS oS-G by RR! raR YN | ML el A o

01/ 70706 PCTI %ggﬂ&@%g,xar{%dg;l chl orobenzyl ) -8-[ (3S) - 3- hydr oxy- |
-butynyl ] - 1- net hyl -

nmor phols nyl net hyl ) - 4 oxo 1, 4-di hydro 3-cinnol i necar boxam de: 8- {

3-[ (am nocar bon m no] --3-nmethyl -1-b 4-ch zyl)-15
me'E §1yl 6- (4- ﬁréﬁ‘éﬁ‘i’rﬁg?dﬁ )Tﬂ/r@’ Efyxd riylf)ﬁd%/qﬂ}%]%I_’%’&l‘ln%g}“ﬁﬂécaybéxam de;
N-(4 chl or obepzylhacta®ek Mlge8- [ 3- met hyl - 3- (4-t hi oxo-1, 3, 5-triazi nan- |

butynyl] 6- (4- nor phol i nyl net hyI) 4- oxo-1, 4-di hydro 3-ci nnol i necar boxam de;
10 N-(4-chl orobenz 3- hydr oxy - | ]-1-pet 6- (4

mor phol i nyl methifglt ¥QFOB%-Y§ O %PWG*%I?”&YI}WOF‘ %%?aﬂlﬁdggydr

N-(4-c orobegglcg51 }%e%a%;(%}x 6 (4- nor phol i nyl net hyl ) - 4- oxo- 8- {

;1 g_( jR di ﬁygr o atg rl]cr)]r8 (,Itnnz ar 8?(11 Y61](4;rh§1§>tllxpl¥)lllmethyl)—4—0xo—1 ,4-dihydro-3-

N- (4- chl or obepgybline@albdx4rkidé; di oxi do- #-uhismbeivgl) &1yl R 2Ry opydiyky-21- net hy
| - 6- (4-norphol i nyl net hyl ) - 4-oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de;

N- (4-chl or obeﬁmy)lcyslo(ngxsﬂ my 11merlpsérft 9wﬁ)ueitahﬁ4rﬁ;aH Byiag-dpymethyl)-
nor phol i nyl e ﬁlig’ % OX0 dl . gxdro ci nnol i necar boxam de;

N- (4- chl or obenz Y ﬂ“i ﬁ‘ 58 ’Qarﬂycelroxycycl opentyl ] et hynyl
}-1-nmetyl - 6- (4-

nmor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de; 25

N- (4- chl or obeMz{# 9111@0@@12519@& (y)yylo@rcrperierﬁlwnyl)rl nmmﬁy%mmﬁhwﬁwmyéh‘l-

nmor phol i nyl net hyl ) HOXQ ro- 3- ¢j nnol i necar boxam de;
N- (4- chl or obe3$11y+ Ya\; gélgn%f%%?rg%a’fl i m dazol - |

-yl)-1-propynyl]- rret hyI
N-(4-chlorobenzyl)-8-[3-(dimethylamino)-1-propynyl]-1-methyl-6-(4-

20 morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-1-methyl-4-ox0-8-{4-[(4R)-2-0x0-1,3-0xazolidin-4-yl]-1-
butynyl }-6-(tetrahydro-2H-pyran-4-ylmethyl)- 1,4-dihydro-3-
cinnolinecarboxamide;

25
N-(4-chlorobenzyl)-8-(4-hydroxy- 1-butynyl)- 1 -methyl-6-(4-morpholinylmethyl)-

4-0x0-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-[(1-hydroxycyclohexyl)ethynyl]-1-methyl-6-(4-

30 morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(3,3-dicyclopropyl-3-hydroxy-1-propynyl)-1-methyl-6-(4-

morpholinylmethyl)-4-oxo- 1,4-dihydro-3-cinnolinecarboxamide;
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6- (4- nor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de; 30
N- (4- chl or obenzyl ) - 8- (3- hydroxy- | -propynyl)-1-nethyl-6-(4-

mor phol i Wyl ¢g7BbHay! ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxani gdeT/useB&sIAD
01/ 70706 PCT/ USQ /05811

N- (4- chl or oberzylim drob&izRyls- A3 Ox8-h§d{phenibtenyi}myrhgth@-¢-{4t r ahydr o- 2H- pyr an-
4- ylmethyl)-1, 4-di hydro-3-ci nnol i necar boxam d

e; .

N- ( 4- chl or obemeyRholigy iy} ifoxg-134-9HEH)R-3-CInOBRERNbRNENI4E net hyl - 4- ox0-6- 5
(tetrahydro-2H pyran-4-ylnethyl)- 1,4-di hydro-3 -c innolinecarboxani de;

N- (4-chl orobenzyl ) -8-(3-hydroxy- | -propynyl)-1-methyl-4-oxo-1, 4-di hydr o- 3-
ci nnol i necar b@xany Akinod byl Anthd jo3-aleeinz yHjutdny N\ deidmsobehzyl)-1-

- butynyl ) - 1- et hyl - 4- oxo- 1, 4- di hydr o- 3- cinnolinecarbqﬁani e, ...

N- (4-chi oro bemgw}d-ﬁgA(rgomgh@Q@ethyl)A—oxo—1,4—d1hydro—3-cmno 1necarboxamide:
-propynyl ) -1- et hyl - 4- oxo- 6- (t et rahydr o- 2H-

pyran-4-yl nmet hyl ) -1, 4-di hydr o- 3-ci nnol i necar boxam de; 15

N- (4-chl or obe Wﬁﬂ—alﬂ&bﬁ&z@}’)dr—ﬁiéﬁryli&[3—methyl—3-(4—thiox0—1,3,5—triazinan-1—yl)—1-

- butynyl ) - 1- met hyl - 4- oxo- 6- (t et rahydr o- 2H ) . _ L

pyr an- 4- y| met hytypyll-644dnprplipbndmetiyhot-Pred di-$ibxdier dginnolinecarboxamide:

N- (4- chl or obenzyl ) -8-[ 3- (di net hyl am no) - 1-propynyl]-1-nethyl-4-o0xo0-6 20
(tetrahydro-2H pyran-4-yl net hyl ) -1, 4-di hydr o- 3- ci nnol i necar boxam de;

N- (4- chd or obeRzy-dridrobdnAyies-fBRS 1L i @iyt y- Pbagyl 1)< Bmethytvor(@hol i nyl net hyl ) - 4-
0x0- 1, 4- di hydr o- 3- ci nnol i necar boxam de; 25 N}%g-chlorobenzyl)-

1- [ 3- (met hyl s oiorpimyinylmeshyl) J-axor B4 wihysiieBiaignakiseeaspgxamidey o-
1, 4- di hydr o- 3-ci nnol i necar boxam de;
N- (4-chl orobenzyl ) - 1- [ ( 2- hydr oxyet hoxy) net hyl ] - 6- (4- nor phol i nyl net hyl ) - 4-
0x0- 1, 4- di hy dnQr43:1braBehdyNe F-atdhi 31140 orphdfnylmethyl)-4-oxo0-8-{4-[(4R)-2-ox0-
N- (4-chl or obenzyl ) - 6- (4- or phol i'nyl net hyl ) - 4-oxo- | -tetrahydro-3-furanyl -
1, 4- di hydr o- 3:-3coxmolidinet pli-d ey -1 4-éi@ydro-3-cinnolinecarboxamide;
15
N-(4-chlorobenzyl)-8-[3-(1,1-dioxido-4-thiomorpholinyl)-1-propynyl}-1 -methyl-

6-(4-morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(5-hydroxy-1-pentynyl)-1 -methyl-6-(4-

20 morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide:

N-(4-chlorobenzyl)-8-{[(1R,2S)-2-hydroxycyclopentyl]ethynyl } -1 -methyl-6-(4-

morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

25 N-(4-chlorobenzyl)-8-(3-hydroxy-3-methyl-1-butynyl)-1-methyl-6-(4-

morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-[3-(4,5-dichloro- 1H-imidazol- 1-y1)-1-propynyl]-1 -methyl-
6-(4-morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

30
N-(4-chlorobenzyl)-8-(3-hydroxy- 1-propynyl)-1-methyl-6-(4-

morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;
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WO 01/ 70706 PCTI USO01/ 05811
N-(4 chl orobenzyl ) -1- (1, 2-di et hyl - 4- pyrazol i di nyl') - 6- (4- nor phol i nyl net hyl') -

- oxo-1 r o- 3-ci nnol i necar boxam de;
1 ..
N—(4 ch|ﬁ’@’e’ﬁi"$|) 6- (4- mor phol i nyl met hyl ) - 1- ( 3- oxet anyl ) 57 0X0- 1, 4+ di hydr o

- 5 3-cinnoli 1 ooy )
3-[(3-hydr Oxygfglgf/lﬁ)gég %ﬁ)’y i}kg&té’g&réﬁ ?g}?{éﬁlyi?)hﬁyl)% (tetrahydro-2H-pyran-4

nmor phol i nyl nmeyhydthyid-1 gixdihidb-Hinydiecdrbokmmalei necar boxani de; 10
N- (4-chl orobenzyl ) - 1-[ 2- ( 2- et hoxyet hoxy) et hyl ] - 6- (4- nor phol i nyl net hyl ) - 4- ox
0 1, 4-di hydro-3-ci nnol i necar boxam de;

\- (4- chl of obeg). 2m&&ﬁ@g&g@g&@%@tg}%m forRain IRBEYKLULIg Nyl ) met hyl ]

- 1, 4-di hydr o- 3- cI nnol

N- ( 4- chi or obezyhl)ydoe-QB-porapAolimagly el 4 hyddo-8rcimnbliné qintsoahsdd; f onyl ) met hyl ]
- 1, 4-di hydr o- 3-ci nnol i necar boxam de;
N- (4- chl or obenzyl ) - 6- (4- nor phol i nyl net hyl ) - 4- oxo- 1- [(phenyl sul fanyl ) nmet hyl ]

- 20 1,4-dihy -Gl B}
N-(4-chl or obe%ﬁ?‘ilé@%{?}r}%ﬁ%ﬁgw m&ﬁoﬁ’%“y” %))%ethyltéle%oa flql-3pyr an- 3-yl
- 1, 4-di hydr %Bm@iiﬁﬂt@ftioﬂemaieboxam de; 25 N-(4-chlor obenzyl) 1 [

(rret hyl sul f anyl ) net hyl ] - 6- ( 4- nor phol i nyl net hyl ) - 4- oxo-
1, 4-di hydr o- 3-ci nnol i necar boxam de; N-(4-chl orobenzyl)-1-{

4- chI Qro he b0
Lér phol i nylorre?% %?lﬂélf oxpc{#)]i)qg_w%kd% gl(lﬁltan?’ |rr}leéh _(c)))>(<%r1n4 hydrg_(;_
N- (4- chl or obep#yib)indaftbxamideiol i nyI met hyl ) - 4- oxo- |

-tetrahydro-2H pyran-4-yl - 1, 4-di hydro-3-ci nnol i necar boxam de; -70 WO
01/ 70706 PCTI USO /05811

N- (4-chl or obe h 2 (44 hal j e 3
t hi onor phol i n;ﬁ}f%e%lﬁ 50)%5(& )% ?%&g?rg?gﬂgqqﬁb%%ﬂg%gérﬁk 5 a(r)12|?8c(l8 (%trgﬁlydro 2H
N-(4-chl orobe@ﬁmh)z# Binlet iyl Y dr dikyarb-3pdipeslindtapbyareidey| ] - 1- met hyl -6- (4 5
nor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxani de;
15
N-(4-chlorobenzyl)-8-(4-hydroxy-1-butynyl)- 1-methyl-4-o0x0-6-(tetrahydro-2H-
pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-[3-(dimethylamino)- 1 -propynyl]- 1-methyl-4-oxo0-6-
20 (tetrahydro-2H-pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-1-[3-(methylsulfonyl)propyl]-6-(4-morpholinylmethyl)-4-

0x0-1,4-dihydro-3-cinnolinecarboxamide;

25 N-(4-chlorobenzyl)- 1-[3-(methylsulfanyl)propyl]-6-(4-morpholinylmethyl)-4-

0x0-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-1-[(2-hydroxyethoxy)methyl]-6-(4-morpholinylmethyl)-4-
0x0-1,4-dihydro-3-cinnolinecarboxamide;

30
N-(4-chlorobenzyl)-6-(4-morpholinylmethyl)-4-oxo-1-tetrahydro-3-furanyl-1,4-

dihydro-3-cinnolinecarboxamide;

- 69 -



N-(4-chl orobenzyl) - 8- 1[ (3R) - 3- hydr oxypyrrolidinyl ] nethyl }-1- rret hyl - 6- ( 4-
nor phol i nyl rret hyI ) - 4- ox0- 1, 4- di hydr o- 3- ci nnol i necar boxam de;

N- (4- chI I) 8- [ (3-hydroxy-I-piperidinyl)nethyl]-1- (r;;%trlﬂyg[ﬁygsaé

nmor phol i ny rret yI) 4- oxo- 1, 4-di hydr o- 3-ci nnol i necar boxam

[ (4-chl or obenzy! ()r% o?@c]e ?ﬁ?qub alefh#g L pa)ﬁ'oh@m&ﬂ GIPLVBBPAH()BMM%EHW }-3- 4- oxo-

1, 4-di hydr o- 8- C|nn hol | necar boxyl ate

N (4- chIorobenﬂwLD48hmMWdBamymﬁhbykbomﬂnﬂmmthyI 6- (4- nDrphollnyInethyI) 4-
0x0- 1, 4-di hydr o- 3-ci nnol i necar boxam de;

N- (4-chl orobenzyl)-8-[(3-cyanobenzyl )am no] -1-nethyl-6-(4 20

nmor phol 1 nyl nmet ) i I ; ,
N- (4-chl or oben@ig11 Chﬂar%ﬂﬁ%‘ % (g' rﬁ%ﬁ% l}%r%gllrenﬁglll E%Igﬁnéet?%??jo%%(}x%dlh drOdl hydr o-

3- cinnalineca- bmnalnnddenbo%rnﬁie[ (1-acetyl - 4 pi peri di nyl)am no]
-N-(4-chl orobenzyl) - 1- net hyl - 6- ( 4-
nmor phol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de;

N- (4-chl or oberﬁ h)chljor tﬂ?%ﬁ 18&3 ki[hlaﬁé‘gﬁ%ng‘“wﬁﬂgwﬁw é @pyl ) et hyl ] amono }

-6-(4- norpholi yI nmet 3-cCli | i hecar boxam de;

N- ( 4- chl or obenayiphoBnylndtHy#-4ek&Haxdy pihedipl J-eibnokbdvpthoxemyde} am no} - 1- et hyl -
6- (4- nor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3-ci nnol i necar boxam de; -71 WD
01/ 70706 PCT/ USQOL/ 05811

8- am no N- (4- cl gr. gpo? %11')‘111 g@&hefhoge(h%xy}%ﬁf&h]o& I TR Iy AR PPra= o -

d|hydro 93. C|nnoI|neca

N- (4-chl orobenzy]d)hylhcgrst&;ydohﬁe&ﬁbmﬁrnbal i nyl met hyl)-8-[(3-nitrobenzyl)am no
- 5 4-o0xo0-1, 4-di hydro- 3-ci nnol i necar boxan de;
N- (4-chl orobenzyl) 1- net hyl - 6- (4- nor phol i nyl et hyl ) - 4- oxo- 8- (t et r ahydr o- 2H

C4-yl
e S RS o ol
ci nnol i necar boxawiigiiro-3- cmnolmecarboxam1de

15
N-(4-chlorobenzyl)-6-(4-morpholinylmethyl)-4-oxo-1-[(phenylsulfonyl)methyl]-

1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-6-(4-morpholinylmethyl)-4-oxo-1-[(phenylsulfanyl)methyl]-

20 1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-6-(4-morpholinylmethyl)-4-oxo-1-tetrahydro-2H-pyran-3-yl-

1.,4-dihydro-3-cinnolinecarboxamide;

25 N-(4-chlorobenzyl)- 1-[(methylsulfanyl)methyl]-6-(4-morpholinylmethyl)-4-oxo-

1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-1-{[(4-chlorophenyl)sulfinyl|methyl}-6-(4-
morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

30
N-(4-chlorobenzyl)-6-(4-morpholinylmethyl)-4-oxo-1-tetrahydro-2H-pyran-4-yl-

1,4-dihydro-3-cinnolinecarboxamide;
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N- (4-chl orobenzyl ) - 6- (4- hydroxy- | -butyl)-1-nethyl-4-oxo-1, 4-di hydro-3- 15
ci nnol i necar boxam de; N-(4-chl orobenzyl)-8- 1 [(1

R 2R) - 1- roxy-2- met hyl cycl ohexyl Jethyl) -1-nmethyl -
4- 0x0- G-ng’t'}rggﬁwr 0- 2H- pyran- 4-yl net hyl ) - 1, 4- di hydr o- 3-ci F\%%/Pls%lé(gglrlboxam de

;20 1. 6-(4- ; -4-0X0-8-(4-

N- (4-chl or obeIr\llz 4I 3h-k§9?%nf Polprrn(e)tp})% St(ﬁ;}’l"iri’?‘3lr‘%?t1ﬂ§ﬁh-y2-4( (é)l)iorr%r(?)hol i nyl met hyl ) - 4-
0Xx0- 1, 4- di hydthgerBerpholivollinatkgbr looxdaiyidde3-cinnolinecarboxamide;

N- (4-chl orobenzyl ) -8-[ 3- (di net hyl am no) -1-propyl]-1-nethyl-6-(4 25

nmor phol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de:

N- (4- chl or obegzyl - le-329%0=- 8 {ineridi - _6-(4-

4-] (4R) - 2- ox0&1@33}%%8%%%ignﬁﬁ?li}j'?ﬁo%i-l Bipeitinyhmethyl]-1-methyl-6-(4

- 6- ( t etsr ahy dr proZtropiyiylaietid yd-ord Hyd-iihd dd-BlicmndtioeBstixamide; necar boxani de; 30

N- (4-chl orobenzyl ) - 8- (4- hydr oxy-1|-butyl)-1-net hyl - 6- (4-nor phol i nyl net hyl ) -4
- 0X0-1, 4-di hydro- 3-ci nnol i necar boxam de; -72 WD 01/ 70706 PCT/ USQO /05811

N-(4-chl or Obegﬁgjag.%h;g@{)énﬂz-yq?gg{@?ﬁhg.%kr@%_ﬁmr}afc@ﬁlim&ggghhﬁﬁlem@-e&a-

nmor phol i nyl ne 0X0* dr o- no ecar am de;

N- (4- chl or obeppypholi8yln@ti3A di-ex 6! 1opd ogito-3-cmndtioeaarbdxamideopyl ) - 1- met hyl - 6- (4
5 nor phol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de;
N- (4-chl orobenzyl ) -8-[(3S) - 3- hydroxy- |-butyl]-1-nethyl-6-(4-

o ROk 1 e o et AL - S £ENBOLD RRART PPKRI AR 410
}- N-(4-chlor O%Wihglhdﬁmmﬂoxﬁ—-l,4-dihydro-3—cinn01inecarboxamide;

(4- nor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de;
N- (4-chl orobenzyl ) - 1- et hyl - 8-[ 3- net hyl - 3- (4-t hi oxo-1, 3, 5-triazinan-1-yl)-1

- butyl]-6-(4: hol i nyl hyl )+ 4-0x0n1, 4-di = 3- CLE i af_hoxam de;

15N {4 ohl or bhakEy Mol Rl arBady ety e g oA B AL B

nor phol i nyl nen,hydihy&o%naolmgqmy@n a-BofphBhddaneagnioxani de;

N- (4-chl orobenzyl ) - 1- net hyl - 6- (4- nor phol i nyl met hyl ) - 4- oxo- 8- {

4-[ (4R)5 2-oxo 20 1, 3-oxazolidin-4-yl]-1-butyl

1 [1’(4% RS S I it éelth -1 {h I-6-(4-morpholinylmethyl)-4-

N- (4- chl or obenzyT) -8-[3-¢ 1,1~ dI oXPdo- 4-1 hi ofror phol I nyl)- 1= propyl ] - 1- net hyl -
Aop g B RO Fres Y S Ry

6- 0x0-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-[(3-cyanobenzyl)amino]-1-methyl-6-(4-

20 morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-1-methyl-6.8-bis(4-morpholinylmethyl)-4-oxo-1,4-dihydro-3-

cinnolinecarboxamide;

25 8-[(1-acetyl-4-piperidinyl)amino]-N-(4-chlorobenzyl)- 1-methyl-6-(4-

morpholinylmethyl)-4-o0xo0-1 ,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-1-methyl-8-{ [ 1-methyl-2-(phenylsulfonyl)ethylJamino }-6-(4-
morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

30
N-(4-chlorobenzyl)-8-{[3-(4-methoxyphenyl)- 1 -methylpropylJamino } - 1 -methyl-
6-(4-morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;
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(4-nmor phol i nyl met hyl ) - 4-oxo- | , 4-di hydro-3-ci nnol i necar boxam de; 25

N-(4 chl or obenzyl ) - 8- (5- hydr oxy- 1 -pentyl) - 1-net hyl - 6- (4- nor phol i nyl net hyl ) -
- 0X0- 1.4 ro 3-ci nnol i necar boxam de; N (4-chl orobe

[(1R 2S) - f?‘ﬂ@roxycycl opentyl]ethyl }-1-nethyl-6-(4- Petidsofiods

mor phol i nyl metgh gn QX! 9redyls J“H{dr@ﬁﬁﬁx Box AP deoxo-BY-
N-(4-ch|orobegaéf gq?ggﬁ§ﬁé§%§%§ ne%h < tyI? 1- nghhyx%} -
nDrphoIinyIneuﬁbwﬂoécmmﬁﬂmséﬁﬁbmwmda-S C|nnoI|necarboxan1de -73 WO

01/ 70706 PCT/USO /05811 N-(4- chlorobenzyl) 8-[3-(4,5-dichloro-1

Him dazol - |-yl)-1-propyl]-1-nethyl-

(4- mor phol i nyl )y YAhRy sk R h I8 AL DEX AR
N—(4-ch|orobeg@3%QM@LF§ %ﬁpgﬁnéhgazéf IrI;ﬁlo 9 5 %?yﬁ{ 1- net%%ﬁmnﬁo
nnrpholbnylneuhyh}&AqhkﬂhoB(Andmhydmbeﬂmnmﬁnol|necarboxanlde

N- (4-chl orobenzyl)-8-[3-(1 Himdazol- | -yl)-1-propynyl]-1-nethyl-6-(4-
nmor phol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de; 10

N- (4- chl or obe - hydr ) - 1- B A-dr droytet hyl ) -

b oxo- 1, 4 i ny i 5 AR R P QR ol TR B - ey

N- ( 4- chi or oberwydn)A Ytamhby | 4 4tiopde-8-diphamgtabbndn)ida- (t et r ahydr o- 2H pyr an- 4-

yl met hyl ) - 1, 4- di hydr o- 3-ci nnol i necar boxam de; 15

N- (4- chl orobenzyl) - 8- ( 3- hydr oxy- 3- phenyl - | -propyl)-1-net hyl - 4- oxo- 6-
(tetraﬁpdro-ZF#pyran-4-ylnethyl)-1,4-dihydro-3-cinnolinecarboxanide;
N- (4-chlorobenzyl ) - 8- (3- hydroxy- | -propyl)-1-nethyl-4-o0xo0-1, 4-di hydro- 3-

20 ci nnol i necavppxaltdIRNzyl)-6-(3-hydroxy- 1-propyl)-1-methyl-4-oxo-1.4-dihydro-3-

N- (4-chl or obenzyl ) - 8- (4- hydr oxy-1| - butyl)-1-nethyl - 4- oxo- 1, 4-di hydr o- 3-
ci nnol i necar bexanaligecarbaxanpide - chlorobenzyl) 8- (3- hydr oxy-
-propyl)-1-met hyl - 4- oxo- 6- (t et rahydr o- 2H-

pyran-4-yl nmet hyl ) -1, 4-di hydr o- 3- ci nnol i necar boxam de;

N- (4- chl or obeney4 hiBrdtdniyfe a4 3ydtoxyblibyty))- ILmegityhyoxé- QXx@iiSdes-0t r ahydr o- 2H-
pyr an- 4 ylnethyl) 1, 4- di hydr o- 3-ci nnol i necar boxam de;
cmnolmecarboxamlde

N-(4-chlorobenzyl)-8-{[(1R,2R)-1-hydroxy-2-methylcyclohexyl]ethyl }-1-methyl-

4-0x0-6-(tetrahydro-2H-pyran-4-yimethyl)-1,4-dihydro-3-cinnolinecarboxamide;
20 v

N-(4-chlorobenzyl)-8-(cyclopropylethyl)- 1-methyl-6-(4-morpholinylmethyl)-4-

0x0-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-[3-(dimethylamino)-1-propyl]-1-methyl-6-(4-

25 morpholinylmethyl)-4-ox0-1,4-dihydro-3-cinnolinecarboxamide:

N-(4-chlorobenzyl)-1-methyl-4-oxo-8-{4-[(4R)-2-0x0-1,3-0xazolidin-4-yl]-1-
butyl}-6-(tetrahydro-2H-pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

30 N-(4-chlorobenzyl)-8-(4-hydroxy- 1-butyl)- 1-methyl-6-(4-morpholinylmethyl)-4-

0x0-1,4-dihydro-3-cinnolinecarboxamide;
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30 N-(4-chl orobenzyl)-8-[3-(di net hyl am no) - 1- propyl ] - 1- net hyl - 4- oxo- 6-
(tetrahydro-2H pyran-4-yl net hyl) -1, 4-di hydr o- 3- cinnolinecarboxanide; -74
WO 01/70706 PCT/ US01/ 05811 N (4-chl orobenzyl)-1-nmethyl -
[nethyl(?@ypgﬁTﬁro 2 furanyl nethyl) am no] nethyl Srcrusoossit

A method of ¢ ARG ) By ST S B PR Perng

ad”iniSteringnkﬁpﬁﬂl b1)idnoeepd-ditfy dseicheitiicemearhoxansideonpound of ¢l ai m
1. 12. The net hod accordlng to claim1l wherein said viral infectionis a
herpes virus infection. 10 13. The nethod according to claim 11l wherein

e | ! i
ramal 1o e | NSRRI APk By TR G Re Lo
claim 12 wher %&Fwﬁqynrﬂém%mo@kd s 4hBlyes-3sdinpdlaxcatbousnideype 1, 2, 6, 7, or

8, varicella zoster virus, human cytonegal ovirus, or epstein- Barr Vi rus.
20 16. The nethod according to claim 11 wherein the anmount adm nistered is

fromabout O 0, _.about f The net hod according
to claimi16 "%FWOFﬁEHQﬁ%8AEEQ§' ' ereﬂwﬁLgpﬁﬂgﬁ§%4' 1 to about 30
ng/ kg of body \&b&hinyidanB-4-dhei mﬂhﬁﬁo@c&@mmgamoxmﬂem 11 wherein the
conpound i s adm ni st éred parenterally, intranasally, topically,

intravaginally, orally, or rectally. 19. A nethod for inhibiting a viral

DNA I i
T et TR e e R N i L T T T
wherei n the pohyRpRSIGH ARELYH&-SUTPALIEY @6 B-GaRdlakt aBoxdmidyi tro.

N-(4-chlorobenzyl)- 1-methyl-8-[3-methyl-3-(4-thioxo-1,3,5-triazinan-1-yl)-1-

butyl]-6-(4-morpholinylmethyl)-4-oxo-1 ,4-dihydro-3-cinnolinecarboxamide;
15

N-(4-chlorobenzyl)-8-[(3R)-3-hydroxy- ! -butyl]-1-methyl-6-(4-

morpholinylmethyl)-4-oxo-1 ,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-1 —methyl-6-(4—m0rpholinylmethyl)—4—ox0—8— {4-[(4R)-2-0x0-
20 1,3-oxazolidin-4-yl]-1-butyl }-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-[3-(1, 1-dioxido-4-thiomorpholinyl)- 1-propyl]-1-methyl-6-
(4-morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide:

25 N-(4-chlorobenzyl)-8-(5-hydroxy-1-pentyl)-1 -methyl-6-(4-morpholinylmethyl)-4-

oxo-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-{ [(1R,2S)-2-hydroxycyclopentyl]ethyl } -1-methyl-6-(4-
morpholinylmethyl)-4-0xo0-1 ,4-dihydro-3-cinnolinecarboxamide;

30
N-(4-chlorobenzyl)-8-(3-hydroxy-3-methyl- 1-butyl)- I -methyl-6-(4-

morpholinylmethyl)-4-o0xo-1,4-dihydro-3-cinnolinecarboxamide;
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-75 WO 01/70706 PCT/USOL/ 05811 21. The method of claim?20 wherein the
pol ynerase and the conpound are contacted in vivo. 5 22. A conpound

sel ected _fromthe group consisting of: N—(4-ch|orobenzyl)-§ﬁ%389@ﬂﬁ]

-nethyI-XKU%6w"T,4-dihydro-3-cinnolinecarboxanide;
N-(4- chi or obengyl haBrdndalWfl8 95Ya slaicbRPH Ml ackolTPYIW-prpPor ethyflshy dr o-3-

cinnolinecarbokgnl

P

N- (4- chl or obenayhgrpBel(dy¥rdetayiyaedtoyl -dihydesd Bydindol oxcarhoxkntidéy dr o- 3-
ci nnol i necar boxam de; N-(4-chl orobenzyl)-6-(4-hydroxy- |

- butynyl ) - 1- net hyl - 4- oxo- 1, 4- di hydro-3- 15 ci nnol i necar boxam de;
N- (4- chl or obe
ci nnolinecarb
i n nedi gal
t r eat ment

and

SR W o RO Y TP L R PP (o 20 for use

_tr erérpRelinylmByB4h-oxih & 4alinpiroiiccioholtleairboZdnidber ei n t he
is the treatment or prevention of a herpesviral

i nfection.

25.

The use of a conpound of any one of clians 1 to 10 to prepare a nedi canent
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morpholinylmethyl)-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(3-hydroxy-1-propyl)- 1 -methyl-6-(4-morpholinylmethyl)-

4-0x0-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)- 1-methyl-4-oxo0-8-(phenylethyl)-6-(tetrahydro-2H-pyran-4-

ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(3-hydroxy-3-phenyl-1-propyl)- 1-methyl-4-0x0-6-
(tetrahydro-2H-pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(3-hydroxy- 1-propy!)- 1-methyl-4-oxo-1,4-dihydro-3-

cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(4-hydroxy- 1-butyl)-1-methyl-4-oxo-1,4-dihydro-3-

cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(3-hydroxy-1-propyl)- 1-methyl-4-ox0-6-(tetrahydro-2H-
pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(4-hydroxy- 1 -butyl)-1-methyl-4-oxo0-6-(tetrahydro-2H-
pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-[3-(dimethylamino)- 1-propyl]-1-methyl-4-ox0-6-
(tetrahydro-2H-pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

N-(4-chlorobenzyl)-1-methyl-8-{ [methyl(tetrahydro-2-
furanylmethyl)amino]methyl}-6-(4-morpholinylmethyl)-4-oxo-1 4-dihydro-3-

cinnolinecarboxamide.

A method of treating or preventing a viral infection, comprising administering to a

mammal in need of such treatment, a compound of claim 1.

The method according to claim 11 wherein said viral infection is a herpes virus

infection.

The method according to claim 11 wherein said mammal is a human.

The method according to claim 11 wherein said mammal is a livestock or

companion animal.

The method according to claim 12 wherein the infection is herpes simplex virus
type 1, 2, 6, 7, or 8, varicella zoster virus, human cytomegalovirus, or epstein-Barr

virus.

The method according to claim 11 wherein the amount administered is from about

0.1 to about 300 mg/kg of body weight.

The method according to claim 16 wherein the amount administered is from about

1 to about 30 mg/kg of body weight.

The method according to claim 11 wherein the compound is administered

parenterally, intranasally, topically, intravaginally, orally, or rectally.

A method for inhibiting a viral DNA polymerase, comprising contacting the

polymerase with an effective inhibitory amount of a compound of claim 1.

The method of claim 19 wherein the polymerase and the compound are contacted

in vitro.
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21. The method of claim 20 wherein the polymerase and the compound are contacted

in vivo.

5 22. A compound selected from the group consisting of:

N-(4-chlorobenzyl)-6-iodo- 1-methyl-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-6-(3-hydroxy-1-propynyl)- 1 -methyl-4-oxo-1,4-dihydro-3-

cinnolinecarboxamide;
10
N-(4-chlorobenzyl)-6-(hydroxymethyl)-1-methyl-4-oxo-1,4-dihydro-3-
cinnolinecarboxamide;
N-(4-chlorobenzyl)-6-(4-hydroxy- 1-butynyl)- 1 -methyl-4-oxo-1,4-dihydro-3-
15 cinnolinecarboxamide; and

N-(4-chlorobenzyl)-1-methyl-6-(4-morpholinylmethyl)-4-oxo-1,4-dihydro-3-
cinnolinecarboxamide.

23. The compound of any one of claims 1 to 10 for use in medical treatment.

20
24. The compound of claim 23 wherein the treatment is the treatment or prevention of a

herpesviral infection.

25. The use of a compound of any one of cliams 1 to 10 to prepare a medicament for

25  treating or preventing a herpesviral infection in a mammal.
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