- 5 AUG 2006 4- OXO 1, 4- Dl HYDRO- 3- CI NNOLI NECARBOXAM DES AS ANTI VI RAL SA%EEI‘{%
5 Background of the Invention 1. Field of the Invention The present” il
dnvention provides novel cinnolines, which are useful as antiviral agents
io (e.g. as agents against viruses of the herpes famly). 2. Technol ogy
Description T r | AR YAMDD ded
DNA Vi ruses. j}ﬁ)e)gséﬁgﬁngﬁg%gé solgrég‘éﬁ @t&ﬁgdrmst co%%osﬁgyﬁ%ﬁgesses
in man. Eight of the herpes viruses, RaGPNTSsinplex 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 |lips and genitals, respectively. They

al so occasi gpakiurdbf@eiNaebhons of the eye and encephalitis. HOW causes
birth defeCtTs Tninfants and a variety of diseases in immunoconprom sed
patients such as retini ti S, pneunonia, and gastrointestinal disease. VZV
is the causatl VE aggl tIjé . chi cken pox and shingles. EBV causes infections
mononucl eosilsField ofktag Iayengopase 25 Iyrrphomas in i munoconprom sed patients
and has been associated with Burkitt's |ynphoma, nasopharyngeal carcinoma,
and Hodgki ns di sease. HHV-6 is the causative agent of roscola and may be
associ at ed WiHelprasent ipleatise bmwxms moaahhxntwlmn:scwmrchtang uecfalyardansiviral agents7

di sease associ ation is unclear, %ﬁ: t m involved in some cases of

r oseol a. 10HHVES. AaZeRBARANSSHRISSS @fg‘ NEFPER i's sarcoma, body 30 cavity
based | ynphomas, and multiple nmyeloma. -t - 5 AUG 2004 U.S. Patent No.
4,826, 837 di scl oses 4-hydroxyci nnol i ne-3-carboxam des and their use for

t he treat ment REhMAOB) Dedcriptidh seases and acute and chronic infections of
both bacterial and viral originin mmmals. 5 U S. Patent No. 4,886, 800
di scl oses 4-substituted-cinnoline-3-carboxylic acids and 3-

acyl - 4- subst Hf Wl e GAOR dofr e L 14RE kfily BN B0t Litarde8 DReA GAREERI THGTAYOUS

system
15  also a source of the most common viral illnesses in man. Eight of the herpes viruses,

herpes simplex virus types 1 and 2 (HSV-1 and HSV-2), varicella zoster virus (VZV),
human cytomegalovirus (HCMYV), 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
tymphoma, 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-quinol one-3-carboxani des that are al§ abethii
to have therapeutic utility via inhibition of Phosphodi esterase |V esterase

and/ or Tunor Necrosis factor activity. WO 99/38867_di ose
1 cycl oal kylU.S, Baenigie 1136 37 dischpres BpepFipagtine-rear ieaRRED 3o e use

accept abl e salt,ss or solva th (e h flBoth
i nhi bi tor cdt Hl nFﬁ%}"ﬁHS/ gfne?%laft §\§gasggq§ﬁ %@%S egw%hgﬁlgﬁlllgﬁf&ldngoommntl y

assi gned PCTLMSAS 214l diisialif snmmdalby dr oxyqunol i ne- 3- car boxani des  and
hydrazides as antiviral agents. 20 Despite the above teachings, there still

exists a need in the art for novel corrpounds t hat denonstrate desirable
antiviral activity. Bri h e Qrm%dvgth
the presént qﬁvgﬁf’ﬁ“oﬁ ‘ﬁ%ﬁ@g@@{ﬁ%‘a cft @ﬁ{@% d&%‘%ﬂé@r%k%bag t| viral
activity arg. —f)ﬁﬁ&%%t M{nﬁoﬁR@Qicfﬂchls)’and HReif QMR O bk A8 n@al e nérvoXD-s¥stdm
di hydro-3-cin I necar oxam whi ch are useful as antiviral agents,
particul arl Vjepa@adnnst her pes VI ruses. 30 Even nore specifically, the

conpounds are of formula (1) O 0 -2 - 5 AUG 2004 or a pharmaceutically
acceptabl e salt thereof wherein, Ais (a) d, 5 (b) Br, (c) CN, (d) NO2,

or (€) F Ryg phSuRbs R8759%66 (Ma SE78 and WO 97/04775 disclose 1-alkyl-

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 l-cycloalkyl—l,8-naphthyridin-4-0nc 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 VILUses.

30 Even more specifically, the compounds are of formula (D



R2, R3 and R4 may be the sane or different and are selected fromthe rﬁgw
consisting of. (a) H 15 (b) halo, (c) aryl, (d) S(OnRe, (e) (c=o) AgL Ll
(f) (CCOOR9, 20 (g) cyano, (h) het, wherein said het is bound via a carbon
atom (i) ORL, (j) Onhet, (k) NR7TRg 25 (1) SR10 (m) Shet, (n) NHCOR12,
(0) NHSQ2R12, (p) G .7al kyl which may be partially unsaturated and
optionally substituted 30 by on? or re_substituents of the group R',
OR13, SR 4, osrphamrpegfically agteptpbly gieof HWP‘; or SO,,,R and - 5 Alb
2004 (q) R3 jtogether with R2 or R4 form a carbocyclic or het which may be
optionally SUBstit ut ed by NR7R, or C, _7al kyl which may be optionally
substituted by Oy, Ry, is 5 (a) (CH2CH20O); R, (b) Cl_7al kyl which may be
partially unsaturated and is optionally substituted by one or nore
substituents sel dbl ed Bmom a group consisting of NR7TR8, R', SOrR9, or
OC2. 4al kyl whi ch((r:r)ay b&further

(d) NO,, or
(e) F
R'is
10 (a) RS, or
(b  SOR’

RZ, R® and R* may be the same or different and are selected from the group consisting

of:
(@ H
15 (b) halo,
() aryl
@ S(O)R’,
(¢) (C=OR",
() (C=0)OR’,
20 () cyano,
(h) het, wherein said het is bound via a carbon atom,
@  Oor"
§)] Ohet,
(k) NRR®
25 Q) SR
(m)  Shet,
(n) NHCOR'",
(o) NHSOR",
(p)  Cisalkyl which may be partially unsaturated and optionally substituted
30 by one or more substituents of the group R" OR'", SR'9 SRY NR'RS,

halo, (C=0)C,.7alkyl, or SOR’, and



substituted by het, OR10, or NR7R8, or to (c) C3-Bcycloal kyl which nay )ﬂ%?ﬂﬂh
partially unsaturated and optionally substituted by one or nore

substituents selected froma group consisting of R', NR7R8, SOmR9, or
Cl-7al kyl optionally substituted b RNR7Rg, or SOrrR9 Rs is 15 (a

)
Cl. 7al kyl, (b) NRBRY,R’ (ogithar yith mrﬁdfomacamwpmfbaﬁ‘uhlﬁﬁfﬂqy €hound vi a
a carbon atom R7 and R8 are indepe Vs Ly
Q. 7al kyl which may beom&nﬁﬁlhwt?“\?%gfmﬁgt%d ﬁfn %153’ ‘B‘E‘%ﬁﬁs%"’p&‘é@%‘ ¥ ¢ ut ed
by one or rmre substlt %‘%fgi% ged froma group consisting of aryl,
NR16R 0, R', Cdt\{l&’g hal o, or; 25 (d) C3-gcycloal kyl which may
be partiall yRiuigsaturat ed and optlonal ly substituted by one or nore

substituents selected froma %&3 consi sting of R" NR7Rg, SOTR9, or
Ct - 7al kyls optionafaly s(B$iGHADE by R', NR7Rg, or or 30 (e) R7 and

= fonehr 0 SR 0 B e oty e
C2-alkyl which miy be Ristit@dd oy SRSAHHERSaBstRshtY Seleapdd fomralal group
consisting of NR'R®, R'!, SOLR’, or OC;4alkyl which may be further
substituted by het, OR'®, or NR'R?, or
10 (c) Cj.gcycloalkyl which may be partially unsaturated and optionally
substituted by one or more substituents selected from a group
consisting of RY, NRTRS, SOng, or C;;alkyl optionally substituted by
R"', NR'R®, or SOLR’;

Réis
15 (a) C;.7alkyl,
(b) NR'R®,
{c) 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'Y, R", SO.R’, CONR'R', or halo, or;

25 (d) C.scycloalkyl which may be partiaily unsaturated and optionally
substituted by one or more substituents sclected from a group
consisting of R'!, NR'R?, SO,R’, or C1.7alkyl optionally substituted by
R", NR'R?, or SOR’, or

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

(ay  anyl,



substituted by one or nore substituents selected froma group consi sgf@g 2004
of NR14R 4, R', SH, CONR1OR10, or halo; 5 Rl is (a) H (b) nethyl,

(c) C2 7alkyl optionally substituted by OH R' is (a) ORL0, (b) Ohet,

(c) Caryl, 15 (d) COzZR10, (e) het, (f) aryl, (g) CN, or (h)

C3-geycl oal kyl whhch gy be partlally unsaturated and optionally 20
substituted by one or nore substituents selected froma group consisting

of R', NR7R, SO, oCaﬁi;yleallWJ optionally substituted by R', NR7R8, or
SOrrR9; R12i S (a) 114 het, (c) aryl, (d) C3-8cycloal kyl, (e) methyl,
or (f) C-7al kyI ptlg??é 'substituted by NR7RS or R'"', 30 R13 is (a)

(P=0 (OR14) 2, (b}eyX @%Al@ﬁ%&ﬁ'ﬂ%&%@ﬁ&ﬁ%ﬁrwﬂted 4fisaptisnino acid, -5

5 substituted by one or more substituents selected from a group

conststing of NR''R'® R!!, SH, CONR'"R'", or halo;

R'%is
(@ H
(b) methyl, or
10 (©) C,.7alkyl optionally substituted by OH;
R'is
(@  OR",
(b) Ohet,
(c)  Oaryl,
15 (d COR',
(e) het,
()  anyl,
(g) CN, or
(h) C;.scycloalky! which may be partiaily unsaturated and optionally
20 substituted by one or more substituents selected from a group
consisting of R"!, NR'R®, SOR®, or C,.7alkyl optionally substituted by
R'", NR'R®, or SO.R”:
R'%is
(a H,
25 (b) het,
©) anl,

(d) Cigcycloalkyl,

(e) methyl, or

()  Caralky! optionally substituted by NR'R® or R'";
30 RYis

(@  (P=O)OR"y,

()  CO(CHz)2CON(CH3)-(CH3),SOyM",

(¢} an amino acid,



- 5 AUG 2004 C(=0O aryl, or C(=0)Cl_7al kyl optionally substituted by N?A‘ﬁﬁ’lﬂﬂ&
aryl, het, CO2H, or O(CI—|2),,C02R14 R14 is 5 (a) H or (b) C 1.7alky

each i is independently 2, 3, or 4; weach n is independently 1, 2, 3, 4 or
5; 1o each mis independently 0, 1, or 2; Mis sodium potassium or
lithium aryl is @) phe@iHdOxadiaal or an ortho-fused bicyclic carbocyclic
radi cal wherein at least _onpe ring is aronatic: %! I

optional |y substiut edc(/ﬁq)ﬁ'nﬁﬂg Id?%t‘r‘?ﬁ"i‘lg’ ﬁgft“rﬁ?‘{%@%é c%heeg (?'d)%H %r15 t he
group consisting of ha{)ﬁc Gy@ano, CO2R14, CF3, Cl-6al koxy, and C, _6

al kyl which naybe further: |tut ed by one to three SR14, NR14R14, OR14,
or CO2R 4; het'iis a four- (4) f|ve- (5), six- (6), or seven- (7) rrenbered
saturated or unsaturated heterocyclic ring having 1, 2, or 3 heteroatons
sel ect ed 5f rom t he{agr ouH eonsi sting of oxygen, sulfur, and nitrogen, which
is optionally fus 02 q zene ring, or any 20 bicyclic heterocycle
group; wherein an@’ bet “i-& g’gtlonally substituted with one or nore
substituents selected from the group consisting of halo, OH cyano,
phenyl, CO2R 4, CF3, Cl.6al koxy, oxo, oxine, and Cl-6 al kyl which maybe
further subsg¢dchutemdbyendostiytd 3. lor ée SR14, NR14R 4, OR14, or C2R14. 25 In
particul arly preferred enbodl ngé.‘.l é is d and R2 is either

CH2- nor phol i #Ash nigiRdeRe f(’(r et r ahydr o- 2H pyran-4-yl) or (CH2)3CH.

Anot her o(g’iagge_gtls@l gﬂﬁerﬂfgqnbr phvention provides a pharnaceuti cal

conposi t ound of fornula (1) as defined above, or a
phar miCGUt i cM Isysoaﬁﬁxellpb&isbletrsaf hthﬂuhe;r eof, and a pharnmaceutically acceptable
e hoGut | S antsy it play] adical or am orto-fubed Somosil on pr eker ably GOPRpLLses
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, CO:R', CF3, Cyalkoxy, and Ci.¢ 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
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, COZRM. CF,, C,4alkoxy, 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 CHy-morpholine,

alkynl-CH,OH, CHj-(tetrahydro-2H-pyran-4-yl) or (CH3)sOH.

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 thercof, and a pharmaceutically acceptable carrier. In preferred
embodiments, the composition preferably comprises a therapeutically effective

amount of the compound or salt.



anount of the conmpound or salt. - 5 AUG 2004 Still another enbodi rren§ Aﬁé 2004
the present invention provides a nethod for treating a disease or
condition in a mammal caused by a viral infection, particularly a herpes
viral infection, conprising admnistering to the manmal a therapeutically
effective 5 anmount of a conpound of formula (1) or a pharmaceutically

acceptable salt thereof. A further enbodiment of the present vent.i on
conpri ses t Réllanothsr embadimenirRy e Pf?%’if‘hiﬂ"&“'(“i") PVt Sp%fﬂcﬁ%ietﬁr tfﬁi'ﬁ'f‘% a

acceptabl e gflhoe YEEGRINILUPE TREAGAPCAIRES B9TPDcal Rifectioh SPANiBdang SHeyent | ng

di seases or ef S caused by a vira ection partlcularly a
herpes vi r alyjlan{fFedtiod) comy f'lblﬂ@hdﬂﬂﬁﬁdﬂnrﬂigr‘tb thé rhdramal asbatpeuicelly iclliactive
conprises a nethod for |nIP| biting a viral DNA pol ynerase, conpr|S|P
contacti g @mount of vcampiundwaf fermuln ) g6 P?hﬁ%é‘“\!ﬁ?’g’iﬁ ageePlabls skt thereo

i nhi bitory amount of a conpound of fornula (1) or a pharmaceutically 15
acceptable salt thereof. An object of the present invention is to provide
novel Cconpoun@g R \niithdh Mt & res@ﬁtl'n\iéﬁt}bn Efinghidey thidhede O3 e6inpoiind be
present i nventl on is to provide novel pharnaceutical conpositions. Still
anot her obj deimalh (DHhe Ppplesmateutinalgnadcoptabk sal tbﬂ@vf deprapare eipeditamentfent i ng
a disease or condition in a mamual ca sedb a vir infecti.o t d
particul arl W%“ﬂér%‘és}m"fﬂu% rdigeasey &t ABRrdeR, SRHRRA %j écf”rg'f r;‘lilé 'Yt 8Nt
invention is to inhibiting a viral DNA polynerase. 30
These, and I écrLRac{??( %?%%?#lpﬂggg(g{l y be apparent to those skilled in the
art as reference is made to the detail ed description of the preferred
enbodi nent. Detail ed Description of the Preferred Enbodi nen

I'n descri bi ngy finabepbediment BRiPESEREAYCOBQOMPTISE SR HW%‘W‘?'I“"%@ viral

ut i 20 forp e, Sake, ofc ol Atk VeonHERe Rl HBR A1t he pERARasE it an

enconpass t

UG, 2004

effective inhibitory amount of a compound of formula (I) or a pharmaceutically

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 -



as well as all technical equivalents which operate in a simlar nanneg fgr

a simlar 5 purpose to achieve a simlar result. 1. Term nol ogy =3 AUG 2006
Definitions The follow ng definitions are used, unless otherw se descri bed:

halo is fluoro, chloro, 10 brono, or iodo. Al kyl denotes both straight and
branched groups; but reference to an individual radical such as "propyl"

enbraces onl he. strai ght .chai n | cal : iye UtBRBBfosStieh as
"i sopropyl " %Jcﬁ@@%&$P@£?W% efneléogﬁrlrug%’ F%‘%“K}\Eée‘ﬁ'ﬂg{g%% wgan be partially
unsat ur at 6d1saf<nk[“3f ki, Shal RrFEbISHNBifERledNe arompas the raited empodiznensy ~ 4)
double or triple bonds in the chain. 15 Aryl denotes a hen%:rI r adi call or an
ort ho- f used dsi wslt las allcactiocal clqiivaleatsi which wiperas i atsimjlaa@ants £or p syniiar

aromatic. Het is a four- %4 ,..five- (5), six- (6), or seven- (7) nenbered
sat ur at ed orPUIPRSEHAASRIEYE # § lE'('ili‘??f‘ﬁining 1, 2 or 3 heteroatons sel ected
fromthe group consisting of non-peroxide oxygen, sulfur, and nitrogen,
which is 20 optionally fused to a benzene ring, or any bicyclic

het er ocycl i c| Oreptholdief Defisitivges " het eroaryl," which enconpasses a radi cal
attached via a ring carbon of a nonocyclic aromatic ring containing five
or six ring atonms consisting of carbon and 1, 2, 3, or 4 heteroatons each

selected fromt r.ou onsi st f - %L oY@ eiilo BUlfdd6, chlead
N(X) wherein Foglogﬁg%ﬁfﬁrg?m?%yﬁ?gﬁ? u&&%ﬁg\%bﬁ%gﬁ%ﬁgl or benzyl. 25 It

Wi Il be gppPreond, od idib. t ARG e dedotdd th birailiteandriraddhad goamppdu defetsnce fean
invention having a chiral "center may exist in and be isolated in ogﬁtigal |y
active and racévideal fadiob.suShras crrepdlrmebress ek B SEHEYNEIHRI @R T s
to be understood that.the resent..in 400 MRas - aEBRh Glkyl
‘opti cal | y- acPyapehe &WPB}?FF}?&’% fsggyog’%r?ég?gegﬁ&st erzgei/srglgér?wétroir ¢ form or

m xture theregfye. 9iniau$ RRAHILd Othe bikg! ctiaiy el icomprishbohopussdsged. 2.t of
useful properties described herein, it being well known in the art howto

prepare opti éatidyblaot iripde bondssn (fegtha®x anpl e, by resol ution of the racenic
formby recrystallization techniques, by synthesis fromoptically-active -
X - 5 AWUE 2004 starting materials, by chiral synthesis, or by

chromat ogr aphj ¢ SRR pHRAyLBHRE 6 &Uritalfused bicyclic carbocyclic radical wherein at
least one ring is aromatic. Het is a four- (4), five- (3), 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,alkyl, pheny! 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 Stereocisomeric form, or mixture thereof, of a compound of the
invention, which possesses the uscful 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

X



stationary phase) and how to determ ne antiviral activity using the_ 2004
standard tests described herein, or using other simlar tests which E'a%G
‘well known in the art. S To the extent that any pharnmaceutically active
conpound is disclosed or clained, it is expressly intended to include all
active met ahghinganatprisleUsechitah sptitiesis, bhoy chrdbeaographie separaitn whngarchioys
hydrocarbon-contai ning noieties is indicated by a. .prefix desi raati a

| ower and uppeenasymbese) indchPWOR dRteTRING RnfiNialAgtag ,“?'f‘%.t,ctsh'g' ko) Bc?’gf ix C
,J indicateg a .noiety. of the i o e Ohi ' . bon at ons,

i ncl usi ve. aﬁfé‘g‘?‘# ﬁ?%g&gﬁfﬁ' , O@gggf“?{/?es}se\?rgﬁ:@%éo‘ogfgﬁw%{‘n tc})]gght' 0 seven
carbon atons, inclusive. The conpounds of the present invention are

general ly named according to the IUPAC 15 or CAS nonencl ature system
Abbr evi af i offe tivnextantthat anyl phakmaseaticadlyoresi vo compannthisydisalesed of glaiked.df S may

be used (e.g. "Ph" for, phenyl,, M" for thyl, "Ft" for. ethyl, "h" for
hour or houf3PERAY "“r“?“degé? "%&i’@ﬁlaﬁ{eﬁﬂé?&cﬁé’aﬁ%sgﬁ%@%?éﬂ glﬁg' p?/eferred val ues
| i sted below for radicals, substituents, and ranges, are 20 for
illustration only; they do not exclude other defined values or other val ues
wi thin defi rme@ cafiogetorh @onteheof adions hgdranatbenHosttatniegneictith & indipgisditysa of

the invention include conpounds of formula (1) or (I1). havin n
conbi nat i on pe¢fix designatins @ lowshard ppRerRMbes P% ﬁ%{Peﬂ ?%Rﬂi% 1 ge &?@s?{-caﬁ%‘s

preferred val ues described herein. » Jn | e pPraasmt ,
i nvent i o‘ﬂ prpééllf?’&léfsi"t (@Eeﬁd%q%&%}o?ﬁqegm(%é? goyﬁﬂgér ﬂgc%arj maceut i %tglrrllsy
accept abl ?d )%ﬁélhsiwe maef, mhengme, CAaliS 18ers © kG QN4 t6 avadl carbgroptoBrs,

(O CN, NC2, or 5 (e)
f inclusive.

The compounds of the present invention are generally named according to the TUPAC
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 “gt” 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 (1):

D
]I N‘N A

30 Hlt I_!‘1

or a pharmaceutically acceptable salt thereof wherein,

A1s



Rl is (a) R5, or (b) SO2R9 R2, R3 and R4 nmay be the sane or differe_n§ ﬂ ﬂ][}&
are selected fromthe group consisting 10 of: (a) H (b) halo, (c) é@ )
(d) S(OnR6, 15 (e) (CCOR6, (f) (COOR9, (g) cyano, (h) het, wherein
said het is bound via a carbon atom (i) ORLQ 20 (j) GChet, (k) NR7R8
(1) SR1, (m Shew), (@) NHCOR12, 25 (0) NHSQZR12, (p) C, 7al kyl which may
be partially unsaturated and optionally substituted by one or nore
substituents of th: grBfup R', OR13, SR O SR13, NR7R8, hal o,
(C=0 C1_v7al kyl , 3@ SO@Q, and (q) R3 together with R2 or R4 form a
carbocyclic or h whi Th' may be 30 optionally substituted by NR7R8, or
Cl_7al kyl which nay benogptdronally substituted by OR 4; R5 is (a)
(CH2CH2O ;R 0, - 10 - 5 AUG 2004 I

5

() F
R'is

(a) R?, or

(b)  SOR’

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

(@ H

(b) halo,

(c)  armyl,

(@) S(O)R,

15 (e) (C=O)R®,

()  (C=O)OR’.

(g) cyano,

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

@  OR"

20 () Ohet,

(k) NR'R®

O SR,

(m)  Shet,

(n)  NHCOR",

25 (0) NHSOR",

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

(@) R together with R? or R* form a carbocyclic or het which may be
30 optionally substituted by NR’RS, or Cy.7alkyl which may be optionally
substituted by OR'*;
R’ is

(@) (CH,CH,ONR",

-10 -



I (b) Cl1_7alkyl which may be partially unsaturated and is optionally
substituted by one or nore substituents selected froma group consis i%m"
of NR7R8, Rli, SOvR9, or OC2-aal kyl which may be further substituted by

het, OR10, or NR7R8, or 5 (c) C3 _8cycloal kyl which may be partially
unsaturated and @i oralshikyl whishmiayhesprrtiglliowrsapratag ped Biapsionalent s

selected froma group consisting of Ru, NR. S or Cl-7al kyl
optional |y substitut eéuwltutﬁﬁ%ﬂ’g?\lﬁr mere Nbgg%;s%g%fisﬁot%g 58'1%01_7al kyl ,
(b) NRTR8, (c) aryl, i6he SERGRTAORN Cish, FE 6r OEL LAIRyIVAMIEE méy deduBRdrbON
atom R7 and R8 are ic(r% eperdently 15 (a) H (bj@zﬁrﬂ, (c) C:y- 7al kyl whi ch

may be partially unsatsubat[eudda:@dhei,QIb'BIdrdﬁMngor substituted by one or nore

substituents selected froma group . con istinq of argﬁlé, %@MRI’ 11, SOTR9,
CONRLORI 8, or hal(®), orgs-azﬂclwgylosblshmy | Ragial s pturalsd 1 pritonply

unsaturated and optional| ' r RSt b uent s

sel ected froma group S%E?%‘?;“s‘%@ﬁg%‘%tg?"&?‘ip‘y%&n%é‘& S§% or glr-%[ Kyl
optional l'y substituteddayistifif of RR7R&' RESEHIR, BOC, gk @AmplionalRY subsiituka by
together with the nitrogen ggwhlch they are attached forma het; R9is
(a) aryl, (b) het, 30R({ONVR®R,.8cPOFal kyl, (d) nethyl, or

R is
10 (a) Cy7alkyl,
(b) NR'R,
(c) aryl, or

(d) het, wherein said het is bound via a carbon atom;
R’ and R® are independently
15 (a H,

®)  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, SOng, CONR’OR'O, 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?, SOR’, or Cy.salkyl optionally substituted by
R'', NR'R®, or SOLR’, 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 () Cy.geycloalkyl,

(d) methyl, or

,ll,



- 5 AUG 2004 C2_7al kyl which may be partially unsaturated and is opti rAﬁhlﬁﬁ
51 is{e) substituted by one or nore substituents selected froma gro"ug 2604
a)consisting of NRIR, R', SH, CONR OR10, or halo; H, (b) nethyl, or R'
is(c) C2_7al kyl optionally substituted by OH (a)OR10, to(b)Chet, (c

to(b (c)
Caryl, (d) ORR Qe) 5( &), fatkyl which raaybe pargalGNinsetur@ied ged/sIopEHPRYY whi ch may
be partially unsaturated and optionally é substit

substituents sel ect ed Fubstitueddiy g Of FHss SHUsHYepr S %gﬂl&%égge@%@gf
Chy oLk opsTonal 1, Supsti bl . N Eone il 0 L2 T (2)
RYis
5 (@ H
(b) methyl, or
(c) Cs.7alkyl optionally substituted by OH;

R" is

(a) OR',

10 (b)  Ohet,
(¢)  Oaryl,
(d) COR",
(e) het,
(f) aryl,

1S (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 SOR’;

20
R'Zis
(& H,
(b) het,
(c)  aryl,
25 (d) C;.gcycloalkyl,
{e) methyl, or
(f)  Cpyalkyl optionally substituted by NR'R or R',
R"is
(@  (P=O)OR™),
30 (b) CO(CHz)nCON(CH;)-(CHz)nSOjM*,
(c) an amino acid,

(d) C(=0)aryl, or

217«



(e) methyl, or (fl C2.7alkyl optionally substituted by NR’/R" or R R g I S
(a) (P=0) (ORi 4)2, 30 (b) CO(CH2)" CON( CH3) - (CH2) nSCBM+, (c) an ani no~ adhl, 2004
(d) C(=Oaryl, or - 12 - 5 AUG 200& (e) C(=0O Cl_7alkyl optionally
substituted by NR7R8, aryl, he, CO2H or OQ(CH2)"COR2R14; Rl 4 iséa) H, or
5 (b) Cl1.7alkyl; (each C(=0Ci.rallegeptionallysupsutgieddry MR R eanyh het.i(O:H, or

| ndependently 1, 2, 3, %}?ﬁrqifﬁ) gach mis independently 0, 1, or 2; 1o Mis
sodi um potassium or P 21%r’yl is a phenyl radical or an ortho-fused
bi cyclic capbogyclic radical wherein at least one ring is aromatic;
wherein any aryl is optionally substituted with one or nore substituents
sel ected from the)gradporconsi sting of halo, OH cyano, CO2R14, CF3, C1
al koxy, and C1.6 al kyl 15 which nmaybe further substituted by one to three
SR14, NRE4R14, ORbY, der@pR14; het is a four- (4), five- (5), six- (6),
or seven- (7) nmenbered saturated or unsaturated heterocyclic ring having
1, 2, or 3 heteroatons selected fromthe group consisting of oxygen,

sul fur, and Qif [ RIRApcididly 2,3, &Pd;i onal |y fused to a benzene ring, or any
bi cyclic heterocycle group; 20 wherein any her is optionally substituted
with one or each e isindspdrtduaty &, 58, éoréd from the group consisting of halo,
OH, cyano, phenyl, . R14, CE3, C1, 6al koxy, oxo, oxinme, and Cl-6 al kyl
whi ch” maybe SRER Fhisn a45ntlyiled- #yZone to three SR14, NR14R14, OR 14, or

CAZRIA. (5 M s sodium, potassium, or lithium;

ary! 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, CO;RM, CFs, C salkoxy, and Cy.¢alkyl

15  which maybe further substituted by one to three SR'", NRMR"Y, 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).¢alkoxy, oxo,
oxime, and Cy alkyl which maybe further substituted by one to three SR, NR"R',
OR", or COR™.

25  Specifically, Cjsalkyl can be methyl, cthyl, propyl, isopropyl, butyl, iso-butyl, sec-
butyl, pentyl, 3-pentyl, hexyl, or heptyl: Cs.scycloalkyl 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, l-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-
pentynyl. 4-pentynyl. S-hexene-1-ynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, or 3-hexynyl.

-13 -



25 Specifically, Cl-,alkyl can be nethyl, ethyl, propyl, isopropyl, E
i so-butyl, see- butyl, pentyl, 3-pentyl, hexyl, or heptyl; C3- 7cyc| oa k@ﬁﬁ 2004

can be cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycl oheptyl.
Wien Ci.7alkyl is partially unsaturated, it can specifically be vinyl,
allyl, 1-propenyl, 30 2- propenyl | - butenyl, 2-butenyl, 3-butenyl,

1, 3-but adi enyl , 1. pent : 3 ¥ | .
2 hexeny| - Sonieny prelercoRonnds s e Ry Y BRDIC e taETY
2- propynyl ) néorﬁ{r‘&l}’n%yblkg% -0 dﬂytﬂza?fcﬁuhydmlzﬂ e ALy (CA kL ynyl , 3-

pentynyl, hexene-| - ynyl hexenyl, 3-1lcxynyl, 4- IIexynyI
or 5-hexenyl -13 -5 AUG 2004 Partrcularly preferred conpounds are those

where Ais d and R2 is either CH2- i ne, kvnl - -

CH2- (t et b ahypeeeifipallypprefented compourys 1(@3@? %M@%ﬁ ﬁ%ait%g#el;yghhpw&gér red
conmpounds include, but are not limted to the foll ow ng:

N-(4-chl orobenzyl)-6-iodo- | -methyl-4-oxo-1,4-di hydro-3-c

i nnol i necar boxagi(g@hiorobenzyl)-6-iodo-1-methyl-4-oxo-1,4-dihydro-3-cinnolinecarboxamide;

N- (4-chl orobenzyl) 6- ( 3- hydr oxy-1 - propynyl ) - 1- net hyl - 4- oxo- 1, 4- di hydr o- 3-
to crnnolrnecarboxanlde

D oo bzl hosBichqenz gty 6B A dxyt 1 FREIYD - ¥y e S8l it 3-

C|nnoI|necarbox

N- (4- chl gr obenzyl ) Bt Aubyhiady - | - butynyl) - 1- met hyl - 4- oxo- 1, 4-di hydro-3- ¢
i nnol i necar boxam de

N-(4-chl orobenzyl) - 1 nmet hyl - 6- (4-r nor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3-

[(IR 2R eﬁ?ﬁ?ﬁ?foﬁﬂqﬁﬁrﬁzwﬁ%ﬁ{sﬁ&?«%@v@f et -osggl.4-dihydo-3-

met hyl - 4- oxo- 6- &BS%['E&E%@B&%HEPW an-4-yl met hyl)-1, 4-di hydr o- 3-

ci nnol i necar boxam

chl or obenzyl ) - 8- (cycl opropyl et hynyl ) - 1- met hyl - 6- (4- nDrphollnyInethyI)-4-
0x0- 1, 4-di hydr o- 3- ci nnol i nec A-dihyd

N- ( 4- chl b obenz @'@ﬂ?@ ‘Hiyr?e‘{ E@F&WF%&“"W\H op;[/nr?t ORI ql B

nmor phol 1 nyl et h &l hydr o- 3- ci nnol i necar boxam de;

N-(4-chl orobenzxij‘ F-4- holinylmethyl)-4-oxo-1,4-dihydro-3-
4- ((4R) - 2- oxo- 1 o‘}&i%‘gge'h% 1%({4"10“) olinylmethy!)

cmnolmecarboxarmde,
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—chlorobcnzyl)—8-(cyclopropylethynyl)—1-mcthy1-6-(4-rnorpholinylmcthyl)-4—

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

25
N-(4-chlorobenzyl)-8-[3-(dimethylamino)- 1-propynyl]-1-methyl-6-(4-
morpholinylmethyl)-4-oxo0-1 ,A-dihydro-3-cinnolinecarboxamide;
N-(4-chlorobenzyl)-1 “methyl-4-ox0-8-{4-[(4R)-2-0x0-1,3 -oxazolidin-4-y1}-1-
30 butynyl} -6-(tetrahydro-2H-pyran-4-ylmethyl)-1 4-dihydro-3-

cinnolinecarboxamide;

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

alds



30 butynyl }-6-(tetrahydro-2H pyran-4-yl nethyl)-1, 4-di hydr o- 3-

ci nnol i necar boxam de; - 3 AUG 2004
N- (4-chl orobenzyl ) - S- (4- hydroxy-1-butynyl)-1- et hyl - 6- (4- nor phol i nyl net hyl )
- 4-o0xo0-1, 4-di hydro- 3-ci nnol i necar boxam de; 14.

N- (4-chl or obenzyl ) 8- [ (1- hydr oxycycl ohexyl ) et hynyl ] - 1- et hyl - 6- ( 4-

nor phol i nyl net hyl) - 4-o0xo-1, 4-di hydro-3-ci nnal i nec oxam de;, s

N- ( 4- chl orobenb&(@{m(@emﬂ) %;%14 bxﬂrabxﬂyg@hﬁw}%wyﬁ @mﬁ%@r(ﬁ 1- met hyl - 6- (4
- norpholi nyl rret h 0, i oxam de;

N- (4- chl or obenBA %‘;ﬁ?@ 4hO)(tJDr 6%y(m49%§t33%ﬁh§mﬁécaﬂbgﬁﬁfﬁc% (4-

nor phol i nyl net hyl ) 4 oxo 1, 4- d| hydr o- 3- ci nnol | necar boxam de; to 8-

(3-[ (am nocar bonyl ) am no] _3-net hyl - | -butyn )-N-(4-chl orobenzyl
net hyl - 6s (4- rmrl\phtbhhln;dbmtyiyﬁ)(:iﬁ=dmrﬁl*1pmpﬂr37 mr@xglonrnnmyl}h@@éhbﬂ (eﬁn de;

I_\|;/|( ;1_ if” |Or50benzn¥c|>rph(:)|]mn?mc%yl)§4 xo-q%ft cr111¥1ydr% éf:lmtngfmccarboxgmxdet riazinan- |
but ynyl ] - 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)-8-[ (3 R -3-hydroxy- | -butynyl]-1-nethyl-6-(4-

nor phol i nyl met hyka cﬁmiylmq(meﬁ-by&o@yﬂﬂmmr}ébhﬂﬂmb{)dfﬁ -the; 20

N- (4- chl orobenzyl) - 1- et hyl - 6- (4- nor phol i n Imet[] ) -.4- 0X0; 8-
necarboxamide;

(4-[ (4R) - 2- oxo-mqrpsob%émhyar‘hﬂaovb‘ﬁ-dliwﬂm- Ripopl
-1, 4-di q dr o- 3- ci nnol i necar boxam de;
N—(4 chl’or obenzyl ) -8-[ 3- (1, 1- di oxi do- 4-t hi onor phol i nyl ) - 1- propynyl ] - 1- et hy

| - 6- (4-nor pholg- 3/J gﬁhh&da}b&wgmﬂo]%diem&dﬂdn@ywmhbdm trlﬂmbélmydmi-de 25
N- (4-chl orobenzyl 5- hydr oxy- ent ni - 1- net hyl - 6- (4-

mor phol i nyl met hvttﬁyﬂéxﬁ&ﬁnqpmlmmam )3-ex% drd*h%@ar%faﬁawf'&éﬂboxaﬂvdc

N- (4-chl orobenzyl )-8-{ [(1R 2S)-2-hydroxycycl opentyl]ethynyl } -

L- met hyl - 6- (4- 30

nor phol i nyl et hytloi-chirsBenky = 1dineiHg1-8-[3- rﬁemylm{maaxdm;eaﬁ trdﬁman- -yb-1-

N- (4- chl or obenzyl )-8-(3-hydroxy-3 met hyl - | -buwg %{ ) - 1- net hyl - g

mor phol iyl net hlwt)'n}!l}-é)(é-momh@lllwféﬂ:@)@-‘bpmréI4| ¥ Pb%ﬁléﬁ?]éf?cafb% mide; 5 AUG
2004

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

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

20 N-(4-chlorobenzyl)- l-methyl-6_-(4-morpholinylmcthyl)-4-oxo—8- {4-[(4R)-2-0x0-
1,3-oxazolidin-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)-{-methyl-6-(4-
morpholinylmethyl)-4-0X0-1 ,4-dihydro-3-cinnolinecarboxamide;
N-(4-chlorobenzyl)-8-{ [(1R,2S)-2-hydroxycyclopentyl]ethynyl }-1 -methyl-6-(4-
30 morpholinylmethy!)-4-0xo-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-(3-hydroxy-3-methyl-1-butynyl)-1 -methyl-6-(4 -
morpholinylmethyl)-4-oxo-1 A-dihydro-3-cinnolinecarboxamide;

- 18 -



N- (4-chl orobenzyl )-8-[3-(4,5-dichloro-1 Himdazol- | -yl)- L-pr opynygl -

1- met hyl - 6- (4-nor phol i nyl met hyl ) - 4- oxo-1, 4-di hydr o- 3- ci nnol i necar box ﬁi“&é@m
5 N-(4-chl orobenzyl)-8-(3-hydroxy- | -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; to

N- (4-chl orobenzyl ) - 1- et hyl 4- oxo- 8- (phenyl et hynyl ) - 6- (t et r ahydr o- 2H pyr an4-

XL (4 ohi br obendy 1t chioraberyi S Ao ieRore Hoimigazol.Lyi)-L-propymyl)r Lpethyl-
(1ot ahydr o- 2t oy e o SRR - e 3=l poarhoxarn de

N- (4- chl or obenzy - propynyl ) - 1- net hyl - 4- oxo- 1, 4- di hydr o- 3-
15 ci nnol i necar boxam de;
N- (4- chl orobenzyl) - 8- (4- hydr oxy- 1- but ymil’iﬁ - 1- net hyl - 4. 0xo0- 1, 4- di hydr o- 3-
ci nnol i nécar boxlﬁt{ﬁdé!OFQ@?W'()&éhmﬂr%ﬁ’éH BYPSH'(EIB':"%%}'Q'%[- I
-propynyl)-1-met hyl - 4- ax0-.6-{} el L ahy i _cinnoli b ide;
pyran- 4-yl net hﬁ?&{t‘%“ﬁﬂ?{}b}ﬁlg‘ g’kéﬁgyng{h&%él(gf Boxar de: e
N- (4- chi orobenzyl ) - 8- (4- hydr oxy- 1- but ynyl ) - 1- et hyl - 4- oxo- 6- (t et r ahydr o- 2H
pyran-4-yl met hyl ) -1, 4- di hydr o- 3-ci nnol i necar boxam de; 25 30
(N- ( 4- c2| gr obenzlylL()fl-dﬁlc{rﬁbelgtdiyhelt-Tm;lﬂeihﬁiqg&%&-(ﬂjplﬁﬂblﬁwwly’fl@eﬁ@gﬁifpi%i'é’:‘;’@-“éi‘}"

t et rahydr o- 2H pyran-4-y t - 1. 4-di ro-.3-ci nnol i necar boxam dc
N- (4-chl or obenzﬁﬂ)e-tﬁlll”éﬁ(ﬁifcﬂépéﬂf‘?@HW%% %ap”;‘ﬁ L 6- (4- nor phol i nyl net hyl ) - 4-
0x0-1, 4- dj hydr o- 3- ci nnol i necar boxam de; - 16 - 5 AUG 2004

N- (4-chl orobenzyl ) - 1-[ 3- (et hyl sul fanyl ) propyl ] - 6- (4- nor phol i nyl net hyl ) - 4-
ox0- |, 4- di hydr B-@-ctilovobénzyiel( bbydink pd:ph8nyl- 1 -propynyl)- 1-methyl-4-0xo-6-

N- (4- chl or obenzyl ) - 1- [ ( 2- hyd th thyl.]-6-(4- Linyk et hyl ) - 4-
o0 1. A+l hydr oleiraiioRHOREHT B arPat o aityato-S clofolRERS<aide; ot TV

N- (4- chl orobenzyl ) - 6- (4- nor phol i nyl net hyl ) - 4- oxo- 1-tetrahydro-3-furanyl -1, 4
- di hydr o- 3-ci nnol i necar boxam de; )
N-(4-chlorobenzyl)-8-(3-hydroxy-1-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-oxo-6-(tetrahydro-2H-
pyran-4-yimethyl)-1 ,4-dihydro-3-cinnolinecarboxamide;

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

25
N-(4-chlorobenzyl)-8-[3-(dimethylamine)-1-propynyl]-1 -methyl-d-0x0=6-
([e[rahydro-lﬂ-pyran-4-ylmcthyl)— 1.4-dihydro-3 -ginnolinecarboxamidc;

30

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

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

- 14-



to

N- (4-chl orobenzyl ) -1- (1, 2-di et hyl - 4- pyrazol i di nyl ) - 6- (4- nor phol i nyl medHAuG6)2804
4- oxo- 1, 4-di hydro-3-cinnolinecarboxam de;

N- (4-chl orobenzyl ) - 6- (4- nor phol i nyl net hyl )- 1-(3-oxetanyl) - 4- oxo-

1, 4-di hydro- 15 3-cinnol i necar boxam de; N-(4-chl orobenzyl)-1-
(3-[(3-hydroxypropyl)sul fonyl ] propyl } -6-(4- norpholinyl nethyl)-4-oxo-

1, 4- di hydr o- 3- dV4¢hrohlonsteardpt i (dethyd@ilfanyl)propyl}-6-(4-morpholinylmethyl)-4-

N- (4-chl orobenzyl)-1-[ 2-(2-ethoxyet hoxy) et hyl ] - 6- (4- nor phol i nyl net hyl ) 4- oxo
- 1, 4- di hydr o- %otk 4rd81ydigrdecan %a?ﬁfb%‘%g"uéc?

N- (4- chl or obenzyl ) - 6- (4- nor phol i nyl met hyl ) - 4- oxo- 1- [ (phenyl sul fi nyl) net hyl ]
- 1, 4-di hydr o- 3-ci nnol i necar boxam de; 25

N- (4- chl gr obenzyld-chitokdbeeyIpci( Mydimryhidyyimettyi1i6{4-ptoephdlsylhathyl) Yret hyl

| - 1, 4-di hydro- 3-ci nnol i necar boxam de; _

N- (4- chl or obenzaxoy L.é-diltydsedptinnalingtarbexamife:s- oxo- 1- [ (phenyl sul f anyl ) net hyl ]
- 30 1, 4-di hydro-3-ci nnolinecarboxani de;

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

- tet r ahydr 0- 2H Ry &R tosobdnzy -6 c40mbiphdlifyithetitil PRk o IN@GalyRo Bt atgl-1;4L7 - 5
AUG 2004 N-(4-chlorobenzyl 3/ 1-? (met'hyl sul fanyl ) net hyl ]

- 6- (4- nor phol i ngihydrbidytipndlimecarbotamidgi hydr o- 3- ci nnol i necar boxani de; 5

N- (4-chl orobenzyl)-1- ([ (4-chl orophenyl)sul finyl]nethyl }-6-(4-

mor phol i Wyl net hyl ) - 4- oxo- | , 4- di hydr o- 3- ci nnol i necar boxam de; 10 15

N- (4- chl or obenzyl y- ot v, 6 Bk ABNS e tREhpy4an- 4- yl
- 1, 4-di hydr o- 31}40(%1ncﬁ%cfr?’?}ée@ggggﬁ(lé%ﬁgéyln éQrafb‘li‘al(rFyi)l AP w

'N- (4- chl or obenzytg-1,4-dirydrgt3-Ginfidlineoagphedmidy] met hyl ) - 4- oxo- 8- (4-

t hi onor phol i nyl net hyl ) - 1, 4- di hydr o- 3- ci nnot i necar boxam de;

N- (4- chl or obenzyl ) -8-[ (4- hydroxy- |-piperidinyl)nethyl]-1-nethyl-6-(4-

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

15 3-cinnolinecarboxamide;

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

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

20 N-(4-chiorobenzy}!)-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)=d=oxo=1+[(phenylsultonylImcthyl}-
1,4-dihydro-3-cinnolinecarboxamide,
N-(4-chiorobenzyl)-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;
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mor phol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxan- ude;

N- (4-chl or obenzyl )-8- { [(3R)-3-hydroxypyrrolidinyl]nmethyl } - 5 AUG 2004
-1-net hyl -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-

hol i nyl met -B-oko-
[n()zfpcﬁl Bpgbgﬁz I;M )(g'ﬁlhloﬁ cf'aylgo n{g{%ﬁ{y?sfﬁﬁaﬁilﬂﬂf{hg@?z@ﬁ@rggﬁg} l?ﬁﬁeﬁ@t%yr}?o4 0XO0-
1, 4- - di hydr o- 8- ciJunldrérsldismititgtardoxamigeol i necar boxyl at e

N—(4 ehl or obenzyl ) - - (hydroxynmet hyl) - |- rftot hyl - 6- (4- nor phol i nyl et hyl ) - 4-
0ox0- 1, 4-di hydr o- 3- ci nnol i necar boxam de;

N b TR e 10 s ac
2004 mlogphfh%ltnhettfyl) _4-0x0-1,4-dihydro-3-cinnolinecarboxamide;

N- (4- chl or obenz -bi s(4- nor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o-
3- ¢ innolinecarboxam de;

8-[(1-acetyl - eri dinyl)am no] - N-(4- n

mor phol i nyl met h&k@ -chlerebengyh:-Qt(hirpRosing ‘?F?{Eﬁ?'ﬁ'eo % %raﬁ%%yiﬂ Pteta--

N- (4- chl or obenz yl -2- (phenyl sul fonyl)ethyl] amno }
-6-(4- norpholi %ffq'f‘é%'%‘a#;&ﬂn%%g‘g%b% %ﬁw;dro 3-cinnol i necar boxam de; tO

N- (4-chl gy obenzyl ) - 8- [ 3- (4- met hoxyphenyl ) - 1- et hyl pr opyl ] 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 boxanzi de; 15

N-(4- chl or obenzX| ya dnifRibBikyt it e FREGLionlainy ndbylB4{o6d-fi r obenzy| ) ari no

]- 4-oxo-1, 4-di hydro-3-ci nnol i necar boxam de; N-(4-chl orobenzyl)- 1

- met hy! - 6- ( 4- nonjhmiorpholimpiniathyi)-4 %&lbygn(%w‘alﬁwﬁf&om“ )

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

N- (4- chl d? obenzyl ) - 6- ( 3- hydroxy- | -propyl)-1-net hyl - 4- oxo- 1, 4- di hydr o- 3-
ci nnol i necar boxq@j(gi_gmombcnzyl)-g-[(4-hydroxy-l-pipcridinyl)rncthyl]-l—mcthyl-6~(4—

morpholinylmcthyl)—4—oxo—1,4-dihydro-3-cinnolinccarboxamjde;

N-{4-chlorobenzy!)-8-{ {(3R)-3-hydroxypyrrolidinyllmethyl }-1-methyl-6-(4-

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

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

morpholinylmethyl)-4-0xo-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-chydroxymethyl)- 1-methyl-6-(4-morpholinylmethyl)-4-
0X0-1,4-dihydro-3-cienolinecarboxamude;

30
N-(4-chlorobenzyl)-8-[(3-cyanobenzyl)amino]- 1-methyl-6-(4-
morpholinylmethyl}-4-oxo-1 ,4-dihydro—3-cinnolinccarboxamide;

SR



25 N-(4-chl orobenzyl)-6-(4-hydroxy- | -butyl)-1-nethyl-4-oxo-1, 4-di hysirArﬂ-E%
ci nnol i necar boxam de; 30 N-(4-chl orobenzyl)-8- (f (1 i
R, 2R) - 1- hydr oxy- 2- ntt hyl cycl ohexyl Jethyl } -1-nethyl -

4- 0x0- 6- (t et r aRy gy 91 3lduRY AT fiethyTES Bt a-tndtpibiny Hhand) 4l w0l k ngwaicbaxani de

i\l—(4- chl or obenzjnptiBedathozhmpteopyl et hyl ) - 1- net hyl - 6- (4- nor phol i nyl met hyl ) - 4-
0x0-1, 4-di hydr o- 3- ci nnol i necar boxam i de; -19 -5 AUG/004

N-(4-chl orobenzyl) - 8-[ 3- (di met hy[ am no) - 1- propy! ] - 1- net hyl - 6- (4-

T Y e 5Bk totb g s ORI RSEAS kA e

(4-[ (4R) 5 2- 0XOorBnOUAABRE N 2-dx o:h W-dinydretytihnolinecarboxamide;

-6- (tetrahydro-2H pyran-4-yl nmet hyl ) -1, 4-di hydr o- 3-ci nnol i necar boxam de;
N- (4-chl orobenzyl ) -8-(4-hydroxy- | -butyl)- | -nethyl-6-(4-norpholinyl
met hyl ) - 4- oxo-1, 4-di hydr o- 3-ci npol | arhoxam de: 1 s A
N- (4-chl or obenMé}‘thpfc(beW&l6‘5&?’8%’:&5'EE@WB}"E’?H?H?QY{S-U%P Hgﬁﬂ-l%lla(ﬂl-no} 6-t4
nmor phol i nyl net - - - Al hy ArQ4:3s&la NS0 Xafidde;

N- (4-chl or oben%‘Jl)gphgh%&%&lgﬁéﬂg?%grﬁ%@?gﬂgmr}%l?g%@ﬁ%@ propyl)- |

-nmet hyl -6-(4- 15

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

N- ( 4;] clh! 16r Iobe tnM(&-&zglom@syylfﬁh&aﬁéwthPxYPBmi}}-} :ffiﬁlﬁ%?wm_l)zg%’; ;)l'me‘hy"
nmor phol i nyl me -4- - -~ di;hydr.o- 32 Ci BDeC A RN id2

8-13-[ (am noca%k)%]wof%%%ﬁ%ﬁmﬁ%)ti%ﬁ% Fﬂgfbktﬂ@? g 18 ide:
}-N-(4-chl orobenzyl) - 1- net hyl - 6-

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

N- (4-chl or obenZ&BMIIO-NE&“I'FWOFBWTB-YHB%/'HVFhYQ'ﬁ('(&:‘f‘ﬂ‘l’PBSZ'd)@y ﬁ“?g{y@?‘%‘f’?‘%'zlﬁian-

l-yl)- 1 - butyll]-6-(4-morphalin hyl ) - 4- oxo- |

, 4- di hydr o- 3-ci #l‘h%‘i?ﬁo' ecar I(E;&eganjlb %‘lﬂ% N- (4- chl orobenzyl ) - 8- ((3R) - 3- hydr oxy-
| -butyl]s-1- et hyl - 6- (4.

mor phol i nyl ntct hyl ) - 4- oxo-1, 4-t 1i | Wir o- 3-, uLtt| 3Q i nenar hoxam dc; .

N- ( 4- chl or obenzi(p-dhlerebénzylyel-trethybtgHanpmpp st mgihyD - H gugobenzyl)amino]-

(4-[ (4R -2-o0x0-,30 1, 3-gxgzoki di n:.4-yl]1-1-butyl
}-1, 4- di hydr o- - é‘-"&‘P#n‘gFﬁ'ng °é$1885?8?~h“%e/eaf‘l°"1‘"‘9&g*
N- (4-chl orobenzyl ) -8-[3- (1, 1- di oxi do-4-t hi onor phol i nyl)-1-propyl] - 1-net hyl -
6-
N-(4—chlorobenzyl)—1—methyl—6-(4-morpholiny1mcthyl)-4»0x0—8—(tctrahydro—2H—

20 pyran—4—y1amino)-1,4—dihydro-3-cinnolinecarboxamidc;

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

cinnolinecarboxamide;

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

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

4-0%0-6-(tetrahydro-2H-pyran-d.ylmethyl)-1 4-dihydro-3-cinnolinecarboxamide;

N-(4—chlorobcnzyl)~8—(cyclopropy1ethyl)-1—methyl-ﬁ-(d-morpholinylmcthyl)-4—

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



(4-nor phol i nyl net hyl ) -4-oxo- | , 4-dhydro-3--cinnotinecarboxatni de | g

‘N- (4-chl or obenzyl ) - 8- (5- hydr oxy- | - pentyl ) - 1- net hyl - 6- (4- mor phol i nyl me® HAP6Y0L
4- o0xo-1, 4-di hydr o- 3-ci nnot i necar boxam de; 5 N-(4-chlorobenzyl)-8- 1 [(1

R, 2S) - 2- hydr oxycycl opentyl l ethyl) - L -nethyl-6-(4-

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

N- (4-chl or obenzyl QXM= 3 | Lhyd- 6- (4-
m)g phol i nyl met flPYWQ EIO(%&;%C%%QZ%E[I%h@JHE Bg&gmrﬂ)]oll ?"r?g%:/gl)rlb%iﬂgr?n d)e( 10 (
N- (4-chl or ObenZIMb.)phShﬁﬁn{cﬁ}ﬁ)r-dbzbﬂlw dnhgadﬁor}rcuiazbdmcajtboxamxde

-yl')-1-propyl }-1-net hyl - 6- (4-nor phol i nyl met hyl) - - 4- oxo-
1, 4-di hydr o- 3-ci nnoI i necar boxam de; N-(4 chl or obenzyl )-8-[3-(1 H i m dazol -

|-yl)-1- | [yl -6 (4 az )
bt By o TR ks 2t -
N (4 chl or benalun s firdthatb: pohivinbies glm&th}lﬂ gy’ Finnblimentiiadided-

nmor phol i nyl et hy 4- 0x0- I, 4-di hydr o- 3-ci nnol i necar boxam de;

N- (4-chl orobenzyl) - 8- (3- hydroxy-| - propyl ) - 1- net hyl - 6- (4- m)rphol i nyl met hyl) -
4- 0xo0- 1, 4-di hydr o- 3-ci nnol i pec .
N- ( 4- chl or obenzZir{t-chierabenpy - g“x%ﬂc@o’fypﬂi’}lw) ﬁtslylég %tetO Fpgﬁhmﬂmeéﬂlwr an- 4-
yl methyl) -1, 4- db{gel“gyﬁb?lahnbmﬁeaﬁ@%@bde 25

N- (4- chl or obenz roxy- 3- phenyl - 1-propyl ) - 1- net hyl - 4- oxo- 6-
(tetrahygy o- 2H pyran-4-yl net hyl ) - 1, 4- di hydr o- 3- ci nnol i necar boxa m de;

N- (4-chl or obenz -8-(3-hy drox -l-pro - 1- net 0 di hydro-3- 30
ci ﬁmol i necar box ng“d@ﬂ(()fﬂb?@wrﬁ db’&fﬁ‘g’%}gl%he("%ﬁgéhbli?eeﬁ Lgh T

| -butyl)-1-neth r LRl PEsamige; -21 - 5 AUG
2004 K {4 chi or BSBEPY BT LG dinRt QARG EL AT AL

- propyl) - 1- met hyl - 4- oxo- 6- (tetrahydro 2H- pyran 4-yl met hyl ) -

|, 4- di hydr o- 3- ci nnol i necar boxani de; I rQxy-
“butyl) - 1- met hy N-@- d)i@m@cw@rﬁhwwcmopyl 3mydroxy- 2 Yooy Sl g @

15 morpholinylmethyl)-4-0x0-1 ,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-[(38)-3-hydroxy-1-butyl]-1 -methyl-6-(4-

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

20 8-{ 3-[(aminocarb0nyl)amin0]-3-mcthyl-1—butyl }-N-(4-chlorobenzyl}-1-methyl-6-
(4-morpholinytlmethyl)-4-0xo-1 ,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorebenzyl)-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-(d-chlorobcnzyl)-ﬂ—[(BR)-B-hydroxy—l-butyll-l-methyl-é-(d-

morpholinylmcthyl)-il-“oxo- | ,4-dih§’dt‘{r3Acinm!lineen:bommidc;

N-(d-chlorobenzyl)- i-methyl-6-(4-morpholinylmethyl)-d-oxo-8-{ 4-[(4R)-2-0x0-
30 1,3-oxazolidin-4-yl}-1-butyl }-1.4-dihydro-3 -cinnolinecarboxamide;

N-(4-chlorobenzy!)-8-[3-(1,1 -dioxido-4-thiomorpholinyl)-1-propyl]-1-methyl-6-

(4-morpholinylmethyl)-d-oxo-1 A-dihydro-3-cinnolinecarboramide;
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pyran-4-yl met hyl ) -1, 4-di hydro- 3-ci nnoli necarboxam de; - 5 AUG 204
N- (4-chl or obenzyl )-8-[3-(di nethylam no)- | -propyl]- | -nethyl-4-oxo- 65
(tetrahydro-2H pyran-4-yl net hyl ) -1, 4-di hydr o- 3- ci nnol i necar boxam de; 10

N- (4-chl orobenzyl)-1-methyl -8- { (nethyl (tetrahydro-2-

furanyl nmet hyl ) am no] net hyl ) - 6- (4- nor phol i nyl et hyl ) - 4- oxo- 1, 4- di hydr o- 3-

ci nnol i necar bomm_gﬁio obenZyPEs f 91ty @Mx 9 -FIRY1E-T - elBy e S Hideghdling 1 étRpgAat | on
of the compounds' o t'he present “invention. Al of the starting nmaterials
and final conpexsdsi-digdprepametindoarbqraotdeiur es described in these charts
or by procedures anal ogous thereto, which would be well known to one of
ordinary skill in organic chemstry. Al of the variables used 20 in the
charts are as ' or b 4 | i e ilHI(4syst em
can be pg epar e&ﬁﬁ%g@gvte%’r%gmgﬂa%%ﬁe%g‘ﬁ%ﬁgl}e@%}?ﬁ) tp ﬁ;ew]g Fl?lgp f?&:&l{iﬂé@% shown in
Chart A. Car boxydphbigiyl@bthghid-ues-04-dihedobRoinaoknecdbrixaride] ) by  treat ment
with a base such as lithiumdiisopropylam de foll owed by quenching with 25
CO2 provides the al pha-fluorocarboxylic acid A-2. This can be el aborated to

t he beta- ketoegster activatiqn of the acid w.tLh. @ densi ng agent such
as 1,1 - carbo y1<‘§fl‘ﬁ¥‘d°§£6¥‘i‘,§'(§§l¥d&‘?"syp?é‘é"’ghr?éﬂtW\A‘f’ lt) r%al%lg[g@gﬁ/g&ester of ethyl
mal onate. D azpbiphalid@hetly®Hl6kban-AihgdeyStintalin@artoxamidies t he

4- hydr oxyci nnol i ne- 3-carboxylic ester (Chem Pharm Bull, 1988, 38, 1321).
Treatmenb with an am ne such as 4 30 chl orobenzyl am ne at el evated

P At € P N R e USRS 16 i A NYRT oy Pibinfls 22 -

{(4-morpholinylmethyl)-4-oxo-1 ,4-dihydro~3—cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-[3-(1H-imidazol- 1-yl)- 1-propyl]-1 -methyl-6-(4-

i5 morpholinylmethyl)-4-oxo-1 ,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-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)-

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

N-(4-chlorobenzyl)-1 -mcthyl-4-0xo-8—(phenylethyl)-6-(tctrahydro-2H-pyran-4-

ylmcthyl)—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(d-chlorobenzyl)-8-(4-hydroxy-1-butyl)-1-methyl-4-oxo- 1,4-dihydro-3-

cinnolinecarboxamide;
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0O A3 N HO A4 A5 A-6 The requesite beta-ketoesters A-3 can be prepared
by several different methods, one of which is shown in Chart B. RedubtAUbdlli
am nation of 3-bronp-4-fluorobenzal dehyde 5 with an am ne such as

nor phol i ne provides the substituted benzene B-2. Metallation wth n-BuLi
and trappi ng N-net hoxy- N net hyl acetam de will give the ketone B-3 which

can be el abor atjedaicaidrfisenael) 3-Betiydestyet-ppy)r batethyhtt-aforor(isanysse @yt i de

and diethyl carbonate. 10 CHART B B-1, B—ﬁ 0 %%4 B—.q?_o Al ternatively, the
f1 uor obenzene @yzarcArylmethy)rledeitydrq-3+5ina8BeH YR M Y% um  di i sopr opyl ani de.

Trapping of the resulting anion with an el ectrophile such as iodine
foll owed by a subsequent deprotonation and trapping wwth CO2 w |l provide
the 15 dissubstifuiefidebshzi)4-(dTijdsongibatytab-nxehyd Hatwr-a(strabydroré-
bet a- ket oester by activation of the acid with a condensi ng agent such as
1, 1' - car bonyl di pyrantdzdinethyhel 4-ditydradoinelingG A pORREISNS ester of et hyl
mal onate. 0 OEt CHART C - 5 AU6 2006
N-(4-chlorobenzyl)-8-[3-(dimethylamino)- 1-propy!]-1-methyl-4-oxo-6-
(tetrahydro-2H-pyran-4-ylmethyl)-1.4-di hydro-3-cinnolinecarboxamide;

10

N-(4-chlorobenzyl)- 1 -methyl-8-{ [methyl(tetrahydro-2-
furanylmethyl)amino]methyl} -6-(4-morpholinylmethyl)-4-0xo-1 A4-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 chiorobcnzylanﬁnc at elevated temperature provides the 4-hydroxycinnoline-3-

carboxamide.
Chart A.
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c-i 1 G311 C4C2 Cs The cinnoline ring systemcan be prepared as_shown
in Chart D. D azotization of an aniline followed by treatnment with 'dﬁeﬁtUlﬁﬂﬂﬂﬂ
mal onat e provides the cyclization precursor. Cyclization is then effected
by hydrolysis to the diacid, treat ment with 5 thignyl chloride to formthe
diacid chloride and cyclizationjpronoted by Ti dl4)V. Chem Soc. 1961,
2828-2843). The[rdsul_ting ci i 3-capboXyl c adfd can—then be

condensed with am dm ne such f4- chl or obenzy{if af ni ne by activation of the
acid with a condensing agentXsuch as 1,1'-cdr qQnyl di i m dazol e and
subsequent couplf'ng of the aéFfivated acid with the desired am ne. 10 CHART
D. X, YD4 X YOHO OO0 OHD6 ¢ Jhe requisite apjbines for the above

synthesi s cap be gbtiai ned fromco Hr'(‘bi al sourges, Jprkpared according to
literature pr c@i eso%rimhqmtﬁct‘%nal_md, @ th5 gxafiplle of which is
= e
4

shown i n Char t B rFI"ddi nati on of ani | i ne can by afconpl ished by

treatment withXan appropriate ioflinating agent, stch as | Cl. CHART E
A- A-5 -

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
s 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
o« . OV —
H,U\@ o} .
F
B-1 B-2

o o o
N o™
oo — N0
F 8-4
B3

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.

CHARTC
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-24 - 5 AU6 2004 0-1 NH2 E-1 NH2 The cinnolines (A-6 or D

6 or 0-6) can be

al kylated by treatnment with an al kylati ng agent such as nethyl i odi dé AlhdO0

pot assi um carbonate in a DMF solution or by 5 treatnent with a base such as

sodi um hydri

wi th an al kyl ati ng agent. Alternativy
ni trogen under t sonubu conditions

de or Iithiun1bis(trinetq¥lsilyl)anide foll onwed by treatnent
, the conmpounds may be al kyl ated on
t ng reagents such as

tri phenyl phosphi n di ethyt—=azddi carb ate and an appropriate al cohol

Reducti on of

such as met hanol art F). to CHART , YOHO A6 or D6 0O NN ~c
CH3 F-t The substituted cinnolines canp e further el aborated. One such
el aboration is a t5 palladiumcatalyzed coupling of conpounds such as F-1
where Y = | h acetyl enes su as propargyl al COESE shown in Chart G

e alkyne by hy genation in the p ence ob an appropriate

catal yst suchlas. pal Ladium or pllatin HOI ves—the=C g, al kane G 2.
ZOCHARTG,K@H i
F F

10

15

| l !
c-3 C-4 -3

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
thionyl chloride to form the diacid chloride and cyclization promoted by TiCls (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.

CHART D.

DL 2SN
XY X, Y
o, e R
NH H
D-1 : pz 90 Q" 0
J

H
D3 n

O

cI OH OH O
H oo . NN g i [o]
D-4 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
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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el aboration of the cinnoline substitution is the preparation of the

hydr oxynmet hyl substituted cinnoline shown in Char Ral | adi um cat al yzed
car bonet hyl ati on of t ' ine ring system (Ft I wiere X = 1) provides
the nmethyl 5 ester H ed Lon of The ester p? | deg~t & 6- hydr oxynet hyl

substi tuted cinnoline.
an al kyl ati ng agent such ag.,net hyl

sol uti on.

10

15

20

CHART H. |

The cinnolines (A-6 or D-6 or O-6) can be alkylated by treatment with an alkylating
agent such as methyl iodide and potassium carbonate in 2 DMF solution or by
treatment with a base such as sodium 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, diethyl azodicarboxylate and an appropriate alcohol such as

methanol (Chart F).

CHART F.
0o 0
OoH O N
XY N H N cl
N* Cl éHa
A-6 or D-6 F-1

The substituted cinnolines can be further elaborated. One such elaboration is a
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.

CHART G.
0
o @ 2
i G HO™ ™S C..
o — I
MNoH N
N cl \ cl
CH; CH,
F-1 G-1
0 ?; '
HO 7N
MNoH
N cl
CHy
G2
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F-1 HQ 10 H2 C Ho Al cohols such as the one depicted in Chart H can be
further elaborated as shown in Chart | by activation with reagents SadW0agt
met hanesul fonyl chloride and di spl acenent w th nucl eophiles such as thiols
or amines (e.g. norpholine). 15 CHART | HOC N H Cl The conpounds
prepared as in Chart F can be further el aborated. One exanple of such an

el aboration A &&h@mgzeeﬁamborhﬁo@mﬁnmmdmmrm s@btisuigonyis\thg preparation of the
nor phol i nyl net hyl and '

= 1) can undergo pal | adj,um cgt al .coupl.in ith
acetyl enes thydpmxythethy] corpsiiuads cinpelingsshown 1 Gg%eﬁati%fﬁﬁa\aﬂrﬂ ‘Halyge(w
appropriate catalyst.such.as.pal.ladi 2L PQRe 0l AR 8ViHES tHeOBRyNdS
Seh he 505 cappopeuiaion S B BRE B EmGREP B e G0 ES RN
s ester H-1. Reduction of the ester provides the 6-hydroxymethyl substituted cinnoline.
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.
oH @ o on @
Y, R N, T
N " cl n cl
F-1 H-1
o @
OH O g
l(I: HO I N
HO = ‘N’\@ — N OH
=N H ':‘ cl
N Cl CH,
H-2 H-3
10
Alcohols such as the one depicted in Chart H can be further elaborated as shown in
Chart [ 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 9
HO’\mC\N (\N/\dmzcxu/\g\
N,N H/\©\CI — ’ 0\) ril,N cl
c|:H3 CH,
H-3 -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 = T) can undergo palladium-catalyzed coupling with
acetylenes to produce compounds such as J-1. Hydrogenation with an apprepriate

catalyst such as palladium on carbon would provide compounds such as J-2.

«20.



N HC

5 Anot her exanple of a further
‘Shown in Chart K
bi s(trinmethylsilyl)am de and copper

mani pul ation of the cinnolines is
Treatnment of the ester K-1 with |ithium
iodide followed by treatnment with

met hanol will give the corresponding am nocinnoline K-2 (JCS Chem Comm

1974, 256). Am de formation by treatnment wth an am ne such as

4-chl orobenzd/_{ ' He foll owed by reductive am nation with an al dehyde or

ket one wil |l ‘Aggt ve the am no-substituted conmpounds K-3. CHART KO0 K-3 00

OOt G 0OON wl1l0li RiYNHCH3 RzZ K-4 15 The reqmnate ester K-1 can

be prepared by al kyI at i onp ofo t he ester A-5 wit al kyl ati ng
approprl pase lsuwh s CO3 or by

agent such as net
treatment with alb3gs chia SHS
al kyl ating agent uch I's %ethyl

2004 CHART L

10

mhydT‘l—defo | o

i odi%e as shown in ¢haft® L. -27 - 5 AUG

6J

——

Z J2

Another example of a further manipulation of the cinnolines is shown in Chart K.
Treatment of the ester K-1 with lithium bis(trimethylsityl)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

give the amino-substituted compounds K-3.

CHARTK
o O o Q
N OFEt (‘N ~ OEt
(\) /w\ O\)/\@iﬁ*
| I
bCH, HN ¢,
K-1 K-2
o o e 9
N N
22496206 3 A
H —— 0o N
O\) N’N Cl \/l q 1% III Cl
|
HaN  CH, '1‘ CH
4
' K-4

K-3

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,CO; 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.

-7
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OHO0O0O0OCE i I'Y-Ot NNNNCH A5 L-1 5 Further functionalization of
.the cinnoline nucleus can al so be acconplished as shown in Chart M- 5 AUG 2004
Pal | adi um cat al yzed carbonyl ation of the cinnoline F-1 (where X =1) in the
presence of a silane such as trioctylsilane or tributyltin hydride wll

gi ve the al
anmnes in the

1. Reductive amnations with primary or secondary

] presence of sodiumtriacetoxyborohydride will give the
am Inomethyl derivatives M2. to CHART MYc'" ~NrTINH H11 CO0 0 101 O
NN C | CH3 F-1M1d n2ow@ C e % -
v Xy TOE v i Ot
i "
X X CH,
A5 L-1

s 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=I)in
the presence of a silane such as trioctylsilane or tributyltin hydride will give the
aldehyde M-1. Reductive aminations with primary ot secondary amines in the

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

10
CHARTM
o i
C\
N [ ﬁ
o/ N o
: CliHa
F-1

An additional example of further functionalization of the substituted cinnolines 1s
s 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.

CHARTN

20
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An addi tional exanple of further functionalization of the substituted
cinnolines is is shown in Chart N Reduction of the al dehyde M1 wit Iﬁ AYG 2004
reagent such as sodi um borohydride followed by acylation of the resulting

al cohol will provide esters and carbamates N-2. CHART N g0 - 5 AUG 2004 11
.H~_it nl INHC N OH®! C Another alternative ro ellto the cinnoline

ring systemi Srﬂbﬂj e . The key step”i § e invol ves
N i Fat igigf an or ho-Myn

t he di azoti zaté a | Netﬁllln =3, to
generate the 4- hydro -g-substltut ed cinnoline O- 44 eidigs Ann. 1995, 5
ny| aniline 0-3 can be obt

775-779). The ortho®al¥ ned from a
4-substituted aniline W& bis-iodination and?cross couBllng with an

al kyne. Deprotection of 0-4 followﬂd tilizing an oxidizing
agent such as pyridini umdicheomaiye or stiep ocedure enpl oyi ng
reagents such as |1BX foll owed by hb 12 i d provi de“the acid 0-5. The
resulting cinnoline 3-carboxylic acid n tHen be condensed with an 10

am ne such as 4-chl orobenzyl am ne by dL vation of the acid with a
condensi ng agent such as 1, i'-carbonyl dii%#dazol e and subsequent coupling

of the activated acid with the desired am ne. CHART O COP thl %—J,ra-ko.a
Another alternative route to the cinnoline ring system is outlined in C . Th

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,
s 775-779). The ortho-alkynyl aniline O-3 can be obiained 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
10 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 amune.

CHART O

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.  Examples of
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H2 1 0-2 CHO OP OM4-5 06 0-3 OH 0 C The inventive conpounds may_ ??\UB 004
used in their native formor as salts. In cases where conpounds are

sufficiently basic or acidic to formstable nontoxic acid or base salts, 20
adm ni stration of the conpounds as salts may b [ i I of 0
00-29 -5 AUG“EGG‘!PC&H&%%’EH‘F a4ty ?ca%réé'blfaatﬂcg a@%ﬁ?g%g}g%%@?gﬂ aag:?%f

addi tion sa f;Eé?L idkidt S prdbi@binibR! MBraexahipsd, Wyt ahcmaceantfohice,

ani on, for giazr%th{e', g\sﬂﬂgétl%q a(rilretprtlanesull fonéte,ﬂmacet??ie, citrate,

mal onat e, t ardraeatRiats URBioRMAE £ tarfating OAaiceinas beniyate , aseorkatt o §f-ketaglatasate, and

a- gl ycerophosphate. Suitable inorganic salts may al so be forrrecg,, i QJCL udi ng
5 hydr ochl omhdey-ghyekfophesphaict r Susablpiinarzenisaadts mAY alser o iafeed incwding

Pharmaceutically acceptable salts. be obt ai ned. using standard procedures
wel | knéwn hﬁ’ﬂfthlé’“élFts,“?’g& “%%Icg%?a?ee% ?aﬁgorgtesia#t? iciently basic
conmpound such as an amne with a suitable acid affording a physiologically
acceptabl e anion. Alkali nmetal 10 (for exanple, sodium potassium or
lithium or paakahdengcsBr hdeepmbial sa(th anayebangbtancd asio wwgndae procsurgarydkyl i c
acids can al so be nmade. Conpounds of the pr e%Ent ilnvention can, convenjently
be adni ni st dmewni in the paforeexampl by sracHipE oI HEEH I BAYGFANRGUH 3 LofpBhind

I n conbination with a suitabl Cl RiL.&F : lata bgi ul

i n conbat i nd™Pf¥ &llﬁ"i "‘h?‘ggﬁeo é&aéﬁrg?r{%%gf&ﬁn%%&g@oﬁ%o itﬁl}eodgis};héoﬁ%%?inlﬁﬁgt a
conmpound; s apREQPEL Rl Re.f Rdid! ptalsthm Uselidiien P be pikatide lpprth metal (for example

calcium) salts of carboxylic acids can also be made.

Compounds of the present invention can conveniently be administered in a pharma-
ceutical composition containing the compound in combination with a suitable
15  excipient, the composition being useful in combating viral infections. Pharmaceutical
compositions containing a compound appropriate for antiviral use are prepared by
methods and contain excipients which are well known in the art. A generally
recognized compendium of such methods and ingredients is Remington’s Php.nna-
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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met hods and contain excipients which are well known in the art. A gequat5
.recogni zed conpendi um of such nmethods and ingredients is Rem ngton's
Pharma- ceutical Sciences by EW Mrtin (Mark Publ. Co., 15th Ed., 1975).
To the extent 20 necessary for conpletion, this publication is expressly
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active conpoun e percentage of the 30 conpositions and prepar ations

may, of courdfeyintegreen,iadcteny favpriogmanbeadded. bWhepdhguaeiy dgpapgt foomtis agpout
60% of the weight of a given uni dosa e for nount

conpound i n CgpEHe.t hEMYPRNI B Fadides "b’lber?&g;s?ﬁl‘? Ve TR lt'(ﬁq{l CXEM

T beres. ol B0 S LY Slectihd o6t ABelRfenc Afcol: Tabls 3886 oTialsa s

troches, pi ISI , caps and t | so contain the foll ow ng:

bi nders guc fbra@ngwrbéamgaeam BitheACRE lrr&;dlﬁy(lhdnphym& tfiorax ogeicasplld unetmsmeent s
such as dical cium phosphate; a disintegrating agent sug @1%.‘ corn @I’Ch
potato star cﬂorrnangr mSCHHSedéb'Glsaﬁt!list‘Pfe:aPT"H%S may pg bPated N SGEH ¥ 2 ReiiR 2% um

,Stearate, and vﬁﬁ% {l](gge tes'\?rtuaio'lf'%nmrqﬁa dint e (ﬂ'\e :Icﬁt#@%@ﬁ@(}uﬁ@%ﬁ&@?e &

aspartane or aﬁug?ra as peppermnt, oil of w ntergreen, or

cherry flavofiigseBya stwee@aﬂ@gdage\%eﬂcmﬁenurmpﬂmmsfamprmrsamescapwm it
may contain, in addition to materials of the above ty uid carrier,

such as a vefjetoainigesuoch as @hcray pobrasgh flasere gf 9%‘6?3 "”V&r"i‘%ﬁéﬁ I REPahal s

may be 10 present ng r Py fan{ dofr of
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be coated w Ioliugq}.amenam%ms chefidyee. dn sédon, avﬂd: taogvd idompolndymap be
elixir nmay contain the active conpound, sucrose or . fructose as
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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 prescrvative 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 2 solvent or liquid
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flavoring such as cherry or orange flavor. O course, any materi al q;egufhﬁ
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nont oxi ¢ glyc r.zl esters, and suitable m xtures thereof. The proper
fluidity cargeg‘é‘ ‘mai ntai ned, for exanple, by the formation of |iposomes, by
the mai ntenance of the 5 required particle size in the case of dispersions
or by the use of surfactants. The prevention of the action of )
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i nclude i sQLORFa@PIPIvE, ab PquEtaNTIlBwed Wgaiiter skilfzafion.Oln srdiasenot bieaitd de.
Prol onged i o absorption of the injectabl e conpositions can_be brought about

by the use ipowdees fxohpgstpacaivg of staglerinjscableasalvigorab dr prefesicd MEhodsahpl e,
al um num mn&z{t}gg&gﬂt z?rcavrz]lguum 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 applicd from absorbent pads, used to impregnate pandages and other dressings,
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gelatin. Sterile injectable solutions can be prepared by incorporati ng; tUEﬁ
.active conpound in 15 the required anmount in the appropriate sol vent iUk 1004
vari ous of the other ingredients enunerated above, as required, followed by
filter sterilization. In the case of sterile powlers for the preparation

of sterile bnjspayabbatcstieuttfcors, ar¢hesipg shap-ore wstagmss! srraygss-e paukienei ar e
vacuum dryi ng and the freeze dryl ng techni gues, ich Vi 0 of

the active P aBisymhelt POIVARRSS, ‘{?H?tqc alrilalt e ?‘Pe\#(lllfnaélrdeél%g‘t ﬁaﬁ e')ggﬁrgo}?’n t he
previously 20, ide-J.Ll 4t | RilscPbe aploved twitt ligmid t he
pr esent conﬁrbot?ﬁ@ésf%w%%kgggﬁ‘?@%éfhﬂ%édggﬁ 1? tcf):f1 %rs (%age., \Ahgiri?ldtaﬁey ar_eq)fml

liqui ds. HowgyREs tol formtispteagsine padidsy ghle, elesnaradbseagsoarditticrlikst &r aphbealiod  t he
skin as conpositions or fornulations, in conbination with a

der mat ol 6gi dakttyy toxbe akioaydthgtser-carrier, which nay be a solid or a liquid.
Useful solid carriers include finely divided solids such as talc, clay,
rnicrocrystal line cellulose, silica, alumna and the |ike. Useful |iquid
carriers in | gahnlslo@kal @nyelinerwhiel ean dlecudsd| thglejivet the

bl ends, in %@gﬁ)lﬁpg?ee@eﬁt corrp%unds can be 30 dissolved or dispersed at
effective | evalpopndpbi fonmbilay] withé skiherakeowt tns-arbXPCexRnle.o6e JAtquet et

added o optinies FHeRp: S60rcpEs o (-Gt PR SA SR RET
conposi t joonzq%tcéﬁgérg@gsrﬁggh iv@gn{rﬁ%zrm{aggp‘{t_m&m,msgg)used to i npregnate

bandages "an ssings, - AUG 200 or sprayed onto the affected
area using punp-type or aerosol sprayers. Thickeners such as synthetic
_polyners, fatty acids, fatty acid salts and_est

fatty.al S
hodi 11 ed cel Vssfdadasagis afghs Fomaoundadf Zermils LEampe Seighied 6’%6@8@%?%&%‘3 fwith
L qui df O(r:a;;)%fulrz‘%%:a&i\tigf, dhg ot 68 bl BrPASheRal A6k, MefidiB ToSthe 2R&RGolatédtdl t he

i ke, on irectly to the skin of the user. Exanples of
usef ul der meglmaiivaldosHpen s litep A8d witiee hnitwais, te hugeds are edwiy & therpst: for
conpounds of formula | to the skin are known to the art; for exanple, see
Jacquet & example)ses UphtPat 0. 4936e#9392) | Geria (U.S. Pat. No. 4,992, 478),
Smith et al. (US. Pat. 10 No. 4,559,157) and Wrtzman (U. S. Pat. No.
4,820,508). Useful dosages of the conpounds of fornmula | can be determ ned
by conpari ngrhdebmpound is conveniently administered in unit 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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invitro activity, and in vivo activity in aninmal nodels. Methods for thg?ﬁﬂh
extrapol ation of effective dosages in mce, and other animals, to hum
are known to the art; for 15 exanple, see U S. Pat. No. 4,938,949. The

conpound i s conveni ent | dm ni st e [ | 40 f o] £
cont ai ni ng ago%ilf%oglo%ﬁre?%r%lgnaﬁglﬁ{ 53 ?8’ b# {c}){ %%Oofn%? Eorlr%[gér{r!:ng vgﬂﬁéﬁt y, 50
to 500 Ny ffreafchisy SudiBreadlilGifbrspaitidkddnsinsagfers. orm The desired dose may
conveniently "be 20 presented in a single dose or as divided doses

adm ni stered at appropriate intervals, for exanple, as two, three, four or
nore sub-doses per day. The sub-dpse itself y. be  further. djvi e.g.,
into a nunbdenestliitles célcémlrﬁl%’e‘?f)}g% 5%‘6‘8‘&”%??{%#8??‘&&[&%;11q§l92¢1°'3§°%ﬂ%q’ti pl e
i nhal ations f id f bubY. 1 2BPk-9A Lk a8y ok aubad 6.5 00kt-g, ops
into thsg e%}lg?'%g]gqgﬂblﬂyfulﬁne?fergﬁaﬁ% infecti ons,'tpltrhe cgrrposi tions can be

adni ni st er efh@éadckirfioniaresdngrsalibyrabdlid daspodiewebsch wal galloatgowisr vk free
base, of about 0.1 to 300 ny/ k% preferably 1.0 to 30 ny/kg of mammal body
wei ght, andbecapubB. 1u% s-% rpreerbinakowi i x2.40¢aGe form  adnini stered one to
four tinmes daily in the amount of 1 to 1000 ng per unit dose. For
parenteral admnistration or for admnistration as drops, as for eye

i nfections, THH@xa& EPAEAGDr 20MIMSEARA! SThhE r&osguemsSarmo&mmmdm disclosed
concentration of fromabout 0.1 to - 33 5 AUG 2006 about 10% nore .

pref erabby bdreint will becessabipbe dependene upon the peedaey tho Hdyidua pdject being
ingredients, such as enulsifiers, antioxidants gr buffers. r . the
concentr at i R8¢ tife [MuHai'[g)cnbf“‘fjor‘ﬁjfgurFe’i eajlllég(ﬁﬁein?i %ﬁm@%sa?{elk%w,g 5
such as a | g | Hhe D&y SRIUERAUtne Oprksed® itberitionPéA! BE alalinistea abaut
0.5-10 M-‘V?F#E{e}or&%ﬂ?gﬁt%&{"\s on ?n a ‘sace)pn% -solli d or solid conposition such as
a gel or a peiwkhnwetd of heataiznut L0 niosh instanegs, phiefveHdisl y hameutbetngs bt Hewt - %
The exact reginmen for adm nistration of the cogga%un s and co ocsi tiaolrb%

di scl osed twatmeangiah Wrastocke@els SPYFy PSS S8HENHETP: 4Bn Fhk 2L SGERH Phe

i ndi vi dyal ' e} aR&H, An¥RSirR) i hRatsPpEAticARdcoémplatdss, the
judgrrentq?of %F%eﬁgi(?'ghg?%gtca%’r g%ﬁitﬁr%ger. TfleS (l:orrpou@ ofnflhe prgsent
invention caflibg wadii ttestepest theiramant invention.

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

20
Preparation 1
2-fluoro-5-iodobenzoic acid
fe)
E
Q™
"
25

To a —78 °C solution of iPr:NH (16,80 mL} in 300 ml freshly dixiilled THF 13 added
a=butyllithium (68 mL) ditpwise, malnuaining e empecature of the reaction below —
65 °C. The reaction is stirred for 10 minutes, then 1-fluoro-d-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 73 g)- The reaction is stirred at room temperature aovernight. To the

giher olution ic added iR NaOH {180 ml) and water {200 mbL) a5d tha sglulien
94 -



‘but the treatnent of |ivestock (e.g.: cows, pigs, goats, sheep, deer,
etc.) and conpanion 15 animals (e.g. dogs, cats, fish, horses and birds) is
al so specifically contenplated as falling within the scope of the instant

i nvention. Theed iy @ncpaaws Indee e tdgacoudasyeriibedmbyed hEhé ofgaowi kager is
non-limting exanples. 20 Preparation 1 2-fluoro-5-iodobenzaic af-ilfj CH 15
To n -78 C saisbed withdfl,Q B2XNGO(mb). Alhthe Jayequseprions Pfé‘s?ﬂ'éb'a‘?dstoi ddTHE
15 added rt-butyllifhi 68 dr ' \:0tai ni teoP ek Lwah the
reaction bel 28’63“ _C‘#’é’ r'8 i)zoﬁltﬁggﬁg?ﬁzrl'r ggﬁl c?r%l@%m%sr{ﬁt es. then
1-f1uoro-4-i eRF&N@X 2o FALITL)The a%hed (oRlidHsi &8 dombifedyldriEtiFovies NedB@dl over
20 m nut es. d%ﬁgﬁrée}gct?on IS stm_reg at p;)gd 30 C for 90 m nutes, then

cannul at ed rfaiet, yand doncetitetdiyto givaer pile 96!lnw)sobidd dhg splid is dispplvetiitgt el y
759). The reaction is stirred at roomte ratur verni ght . It her
sol ution is ragied apaunt pf ELQGCeY ‘%&“\ﬂg{)g?ﬁ{ é‘ﬁg l%i_ amésng'ret %&égiowu?i ngﬁ!

5 AUG 2004 pl acgtgll'\ik,g% e;ﬁ%@{ ﬂ%@ E@Q@l eezéh:?‘le?rg?lﬁ@% ﬂ)l@ﬂ@(ft is dblafi¥a\ed The

organic | aydf%¥ 0 nL). the aqueous portions are
combi ned, Cmr*]dtﬁﬂné WhiteGolil2 05 .4apd 58%) diPhysical tahapiteRistics el fpiBpws: THILB.
solution is then ext ract ed with diethyl ether §2X 200 %). %’hg ﬁ'gﬁg
portions ar el5det #&d H SVIBA360 MHKaEBCK) 5881 {-8Bef.?7alfy (Lidfik 4R & to
give a pale yellow sqlid. e,sol i.di IS h N bt UK, of

Et OAc onl% h %ﬂlegﬁﬁg@ﬂ?’ %9}?% ﬁéilar%ggi’s%gglag@ﬂeﬁq? gg’a]f@elét% 68, 25626 '
recrystal i zgtj;o y dicng 1ig; HN e Shi BawEAF COBEr0j h1.59t he product is
obt ai ned as %Ml'c??/lg@g’rﬁh%ﬁ% tdeq’ solid (15.44 g, 58% . Physical
‘characteristics are as follows: mp. 157-159 C, 'H NMR (300 MHz, CDCI3} S

8.34, 7.88, 6.97; IR (drift) 3098, 3079, 10 3051, 3017, 3007, 2998, 2981,
2971, 2881, 2817, 1708, 1681, 1300, Mcmt; Anal . Cal cd for

C/HAFI 02: C, El%%*l §_J@_dd0r01_5 §3dodﬁ9h§]93-o§opr%%a3&ie H 1.59. Preparation 2

15

aninmal in need of treatnent. In nost instances, this will be a human %eAUEgZUUL

To a solution of 2-fluoro-S-iodobenzoic acid (Prep. 1, 4.03 g) in 11 mL freshly
distilled THF is added 1,l1-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 chiorotrimethylsilane (2.15 mL) and the reaction is stirred at room
temperature overnight. The latter reaction is cooled t0 O °C and DBU (5.00 mL) is
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 O °C for 2 h. Upon
complete conversion to product as evidenced by TLC, the solution is guenched with
water and 6N HCI (8 mL). The reaction is partitioned with diethyl ether. The organic
layer is washed with IN HCI 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, CDCl3) &
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Et hyl 3-(2-fluoro-5-iodophenyl)-3-oxopropanoate 15 To a sol ution of _ 2004
2-fluoro-5-iodobenzoic acid (Prep. 1, 4.03 g) in 11 nL freshly di sti?la‘gﬁi
THE i s added 1, 1-carbonyl diimdazole (CDI) (2.96 g) in small portions. 20
Vi gorous gas evolution is observed. The reaction is stirred overnight. In a

separate flhagl, gaighyl 70788038 4, PLaS BRSNS addife( 2984 1627] $558)spgeded22,n 10
mL CH3CN. To this $olution’is added chlorotrinethylsil a{;e gz. 15 n) and
the reacti on398, K¥58; 12eR,at26200221,t1@Mbet@Gtlur82%\823n8GRtcm THIS (Bl D en/zr388ct i on

is cooled to C and DBU_ (5, 00 M) i d r OpW, Se. I S ction is
stirred at OM%»fW-@“H: llJﬁ%’:f'reI ol%isénﬁﬁf gﬁh@j’éﬁ l‘ag‘ﬂ'ﬁgt%f g‘ﬁﬁ@ht& .
cannul at ed I. h ' 2§ 2l<S ighred at 0 C for 2 h. Upon conplete
conver si on ?é%ﬁrg‘gg(@’ ggme%%gﬁggdl-%%g?ic, the solution is quenched wth
wat er ang 6N HCL(8 nlL). The reaction is partitioned with diethyl ether. The
organic layer is washed with IN HCl and then brine, dried over Na2SX4,
filtered, and concentrated to give &XI¢Hagkiongrange oil. The oil is

di ssolved in Et OAc and adsorbed 30 onto silica. Purification by

chr omat ogr aphy (el uent 3% Et OAc/ hexanes) affords the desired product as a

col orl ess_oidy, Wi {6k y.8Lighd-RZ8chotRefBSaME Ng (2-51 g. 49% .  Physi cal
characteristics are as follows: mp. 54-56 C 'H NWR (300 MHz, CDC13) S
-35 - 5 AUG 2004 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 cm1; Ms (E[ ) m/z 336 ¢Nk), 336, 249, 122, 107, 94, 86,
84, 69, 68, 51; Anal. Calcd for C 'W‘%cr@, 39.31; H, 3.00; Found:
C, 39.35 H 2.92. 5 Preparation 3 4N

"4- hydr ox¥- 6-i odo- 3-ci nnol i necarboxylate off a C 0 CH3 10 A sol ution of
tosyl azide (0.69 g, prepared according to Og. Prep. Proc. Intl., 1981,

A solution of tosyl azide (0.69 g, prepared according to Org. Prep. Proc. Inil., 1981,
13, 112.) in CH3CN (2 mL) is added in one portion to a solution of ethyl 3-(2-fluoro-
S-iodophenyl)-3-oxopropanoate (Prep. 2, 1.01 g) and NEt3; (0.47 mL}) in CH3CN (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 CHCl; (2X 200 mL). The organic portions are combined, washed with water,
20 then dried over N2a,SQy, 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 (3090 MHz, CDCl,) 8 7.75, 6.87, 424, 124

3 To a solutian af the diage eempound (111 g) in i3 mb ixopropyl ether ix added
tributylphasphing (0,56 mL) 8¢ 2 goludon in 4 ml icopropyl ether. The reaction 1s
stirred at room temperature for 30 minutes, then refluxed for 5 h. The reaction 15
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% MeQH/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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13, 112.) in CH3CN (2 nL) is added in one portion to a solution of e.g?xgﬁ
3-(2-fluoro- 5-iodophenyl)-3-oxopropanoate (Prep. 2, 1.01 g) and NEt 3 ( ;{H}&
m.) in CH3CN (10 15 nlL) cooled below 10 Cin an ice/water bath. The
reaction is stirred for 15 m.nutes i S aj yrhe, 1hh -
t enper at ur e NNR G0f Midze DM30Q¢ 66% |€6%0é1€%n§'ﬁ§£§61 %—gbvé'éﬁbﬁgég%f‘%gqt e
t enperat ure t r apHRa 15 24T Eog, egiRdug24,i 802
cooled in a%?li%’e e%t ﬁ%%ﬁégxl R%&H%%qgggégggwgggqugeous sol uti gn S
extracted widt'h MBIQEB) £22G3R0MML 272, IS, 62 0R1Ni80, ferdd. GAsOhrTs; EHRMISHEND)
washed with water, 20 then dried over Na2SO4,_filtered, and concentrated in
vacuo to gi valcd fyeC| BN +HTBE4.9834. founditi9738d by chr onmt ogr aphy (el uent
CH2C 2 (IL)) to give the internediate diazo conpound as a pale yellow oil
(1.20 g, quant.). Physical characteristics are as follows: 1H NVR (3QQ
MHz-, CDCl3} 8 7.75, 6.87, 4.24, 1.24ddpardtionld -j5 a 5t liltitli of the dial
QR ptlunn (1 _ i i g) ini rnL isopropyl ether i irddcd iribUyll hGoDhMO
(U M) aS a Solution in d rut isopropyl ether. The reaction is stirred at
room tenperature for 30 m nutes, pqec@:{jeflu ed for 5. The reaction is

S

cool ed to rQbkichivpeeatyly4- ey FOPRRNSCRIROEHISST i d i's filtered and
dried. The solid is dissolved in CH2Gl2bMeOH and adsorbed onto silica.

Purification by 30 chronatography I nt{\loo OH CH2C12 (IL), 2%
MOH CH2C z (1L), 4% MOH CH2C12 ) I5Mh CHzdA 2 (IL)) affords the

desired product as a yellow solid 2 g, 2 ¢l Physi cal characteristics
are as follows: mp. 242.244 C, '11 -36 - 5 AUG 2004 NMR (300 MHz, DWVBO d6)
8 14.00,108.38, 8.13, 7.49, 4.30, 1.30; IR (drift) 3164, 3128, 3093, 1700,

1621, 1518, 145p,. 1373,, 1348 . 1297, 1224 OBtk 8Q2y7 44 MB
(Bl ) mz 24 5(’??911')0}‘ o Bt fopyarg S gde Finrphittgopikgiee (€p TR EAE)
cal cd for G 613 he 3440%%BS is heatedl 2846, W5 36 tAnepar aThomeabtion is
N- (4- chl orobenzyl) - 4- hydr oxy- 6-i odo- 3- ci nnol i necarboxam de. OH 9 10 H
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
s trituration with CH,Cly/hexanes (0.29 g, 85%). Physical characteristics are as
follows: m.p. 307-308 °C; 'H NMR (300 MHz, DMSO-dy) 59.99, 8.47, 8.15, 7.57,
7.40, 4.55; TR (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 CgHCIIN;O5: C, 43.71; H, 2.52; N, 9.56; Found: C, 43.94; H, 2.50; N, 9.43.

20
Example 1
N-(4-chiorobenzyl)-6-iodo-1-methyl-4-oxo-1 4-dihydro-3-cinnolinecarboxamide
2 0
{ L.
S8 anal
Q"N Gt
CHy
25 -

Jodomethane (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; (020 g) in 6 mL
anhydrous DMF. The reaction is heated at 90 °C for 1 h. The reaction is cooled to

rooi lamperature and peured into 73 ml 130, The resulting yellow solid ig fQltered
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Cl A solution of ethyl 4-hydroxy-6-iodo-3-cinnolinecarboxylate (Prep. SEA’UB 2004
.0.27 g) and 4- chl orobenzylamne (3.50 nL) is heated at 90 C for 30

m nutes. The reaction is cooled slightly and poured into 25 nL Et OAc.
Hexanes are added to precipitate the product and the resulting solid is
filtered andnddiiedl. Thieolpd Bcissblvied if QH,0dy arpladsbited obto sibica. r Pandfrcativobywi t h

m . 307 08hemaeERRi (SHoChiHELIOND dHFORI6 k™1 O ot el

4.55; IR (drjfi 1, <28 :
1356, oas, (b1 BOHGIREL AT LT MRoERRCIQR A S pcpipOR el D
(M H) - AnaljogaieesH/drpCH LR Y 2E31NIAR prdduckds i pffHvhize Sdid (0.0 §639%dund:

C, 43.94; H 2.50; N, 9.43. 20 Exanple 1 25 N-(4-chlorgbenzyl)-6-iodo-1
- met hyl - 4- oPhydicat- chidngaderisti®s ciraresl folewar boxanit ¥ | P2 6rethAHER( G2 ¥HAL) s

dded i - iy - 6-
sdied 102 stepensi ot of ol &, Lobes bl SN OR G i oo 13
anhydr ous D';(F&%T[?%[ 7350, 383 F41*ﬁe"i‘§i8/ 913%99186 Eg«is ghgN 72T B 6 RRCNISNERS

cooled to tre | ani I'nto m.' HzO The resultin, ~

yei | OV nol | gpk 453K %4215)*@452.8%1%@; 20Q1 Guil thricgeH ;ThRl;0¢1 € H15.81;di sz8bved
in CH2CI 2 and adsorbed onto silica. Purification by chromatography (CH2CI2
(2L), 0.5% NEQLEHRGhE, C(.$3; . Z78NBH. CH2C12  (I1L), 1% McOH/ CH2A 2 (1L),
1.5% MeOH/ CH2CI 2 (IL), 3.5% MOH CH2C12 (IL), 10% McOHUCH,Cl2 (1L))

af fords ¥®he product as an off-white solid (0.062 g, 39%. 5 Physi cal
characteristics are as follows: mp. 194-195 C "H NWR (300 MHz, DWMSO d6)
5 9.86, 8.52, 8.24, 7.76, 7.40, 7.38, 4.55, 4.22; IR (drift) 1671, 1601,
11589, 1549, 1544, 1490, 1463, 1412, Ixamplad278, 1180, 819, 808, 723, 666
cml1l;, M5 (ESI) mz 453.7 (MtH)+, 452.8 (MH)-; Anal. Calcd for C
17H13C11N302: C, 45.01; H 2.89; N, 9.26; Found: C, 44.63; H, 2.98; N,

891. 10 Ex anml(g—c%lorobenzyl)-6—(3—hydroxy— 1-propynyl)-1-methyl-4-o0x0-1,4-dihydro-3-

15 cinnolinecarboxamide

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. Purfication by chromatography (eluent
CH,Cl; (1L}, 1% MeOH/CH,Cly (11), 2% MeOH/CHLCL (1L). 3% MeOH/CHaCl:
25 (IL), 5% MeOH/CH,Cl, (1)) affords the desired product as a tan solid (0.094 g,
§5%). Physical characteristics are as follows: m.p. 229-231 °C; 'Hl 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 (ESD)
m/z 382.1 (M+H)"; HRMS (FAB) caled for CioHsCIN3Os+H; 382.0958, found
30 382.0963.
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N—(4-ch|orobenzyl)-6-(3-hydroxy-|-propynyl)-l-nethyl-4-oxo-1,4-dihyng-ﬁEzm&
15 ci nnol i necar boxam de HO CI A suspension of N-(4-chlorobenzyl)-6-io 3—

| - met hyl - 4- oxo- 1, 4-di hydro-3- 20 cinnolinecarboxam de (Ex. 1, 0.13 g),
propargyl al cohol (0.035 niL), Cul (0.028 g), and Pd(PPh3)2Cl2 (0.013 g) in
11 nL diethylamne is stirred at roonEkxsnple3ature for 18 h. The solid in
the reaction is filtered, washed with water, and dried. The solid is

di ssolved in CH2C12 and adsorbed onto silica- Purification by

chr omat ogr a uent )or MOH CH2C12
(1 L). S%Méﬁi‘? @%)%g%'yd@ﬁkl\}t%@&% E E)ﬁlﬁ)&l%fl Aoéﬁsd%r{ge desired
product as %mtnﬁﬂnéﬁmcﬁaﬁﬂdé)g‘l 85% . Physical characteristics are as
follows: mp -231 C 1H NI\/R(SOOM—IZ DMSO-d6) S 9.92, 8.19, 7.96,
7.40, 5.45, 4 55 4.36, 4.24; bR drl ft) 03%5 3273, 1656, 1598, 1551,
1479, 1410, 1351, 1284, 1034, 1028 PN 646 cm1l; M5 (ESI) mlz
382.1 (MtH)t; HRMS (FAB) calcd for 6 N303 382. 0958, found 30
392-0963 -38 - 5 AUG 2004 Example 3 N-(4|chl orobenz(ﬁl) 6- (4- hydr oxy- |
-butynyl )- 1- net hyl - 4- oxo- 1, 4-di hydro 3 i nnolinecarboxanide HO5 CH3 A
solution of N (4- chlorobenzyl)

ci nnol i necarfoxafP@EoN Exarfl e ﬂ (‘&'e‘ 1920@51@15%&8@19 %#1&144 %Bg%ld{)ﬂ'r%dro -3-
F(PPN3) ZC12 oot f ot ?Qfaﬁar%&%ggp(o' 12z ?p&%@dme 0.020 &) PaPPhy),Cl,

di et hyl am ner? iTre oom er at 18 h. The reaction is
partitioned (b@ogean Lidhybusmet-al a)wmnma&n nmwmeahwemr@ ISast@redu & room

N2S01, 11 | empekatung Mool The 1o Por g T Lo =t FUS AL R Ot S o
??_E) ?dig/gobedaq%%t?s lsayer RN fB%%tlt'th&h)hyacgﬂa&t afPfe blanlts 4P combira! dGEPCL2

over Na;SO,, 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,Cly/hexanes (0.059 g, 56%). Physical

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

9.90, 8.18, 7.93, 7.40, 497, 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;O34H, 396.1115, found 396.1114.

20
Preparation 5

Methyl 3-{{(4-chlorobenzyl)aminojcarbonyl} -4-hydroxy-6-cinnolinecarboxylate

25

A flame-dried flask is charged with N-(4-chlorobenzyl)-4-hydroxy-6-iocdo-3-
cinnolinecarboxamide (Prep. 4, 0.23 g), NEt; (0.15 mL), Pd(PPh;).Cls (0.071 g),
methanol (0.85 mL), and anhydrous DMF (5 mL). The reaction is placed under a CO
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McOH CH2Cl 2 (1L), 2% McOH CH2GI 2 (1L), 3% McOH CH2Cl 2 (IL)) affords t_hg 16 2004
.desired product which is recrystallized wth CH2C12l hexanes (0.059 g, é)(;
Physical 15 characteristics are as follows: mp. 227-229 C, 'H NVR (300

MHz, DMSO-d6) b 9.90, 8.18, 7.93, 7.40, 4.97, 4.55, 4.24 .3. 2,62: IR
(drift) 323lle@a7emospirae amh peated 59470 1%5 £Or P4g‘3?‘ fealen Pfﬂl%%éﬁ?‘”izsl,
1045, 825, 808, 733 cm:;, M5 (ESI). rn 1§ Vb o RV &iEABhusakhgd for
C21H $CLN3O iﬂtp‘%@‘%ﬁ@ié‘,m‘f%ﬁ‘&!"gégﬁifh%gf}gﬁ% E’%ar ation 5 Methyl 3- ¢

[ (4-chlor Ogﬁé\zrxdl )aF40qhEanpaTY! The rebuhingrsoly ibfiteretnod driet af boxyidatseli® ou 0
25 GHa'GC_ 3 FIl C1 Aflame-dried flask is charged with N (4-chi

or obenzyl ) - &- hiiskobueyl- 6ri 6FRCHMeOhhotricheadspibesd a®itfe (HF%ep. Darifisaven gby Ngt 3
(0.15 m.), Pd(PPh3)2C12 (0.071 @ ol, (0. hy g0 us;, DMF
(5 ) rhechempiadstys (R obreoMIGHIEHER ;R le0s BTS2
atmospher e RAhiRaEed; fr)! 37.0MeO/BHICAI(I1Y SforBo R deblec phadist as an off

di sappearance of s arting material. The reaction is cooled to room

t enper at ur e yaid soRQYD.3Y g, B4%) A®hidicdl dhki@tteriTie aress fallavg: solf. d0BS 1Pi W er ed

and dried- The crude solid is dissolved in CH2Cl12/ MeOH a}gﬂl %%%or %Eid nt o
silica. PuriHiNSR 6000YHz, EYI5Redsd §r ity X&) $eik Bidh NEGH Glpér?: 4149 IR1. 506
McOH CH2CI 2 (I %, 2 L) c- 3% ) ffiepd he
desired pro&‘éﬂ‘:’{Ef Bg%aﬁﬁ‘g/ﬁ%mg Eé?ﬁl ésfglfgggigg‘i% ﬁ%@%.l)czé ¢ 1250821,

char act gpi StgheS7@f §nas iz MR- 8143, 101 G140, '1BO N3, 88088, Kz 73 DAMEO- d6)
8 14. 37?69.38,8’ 78@17 , 81\/%52%]%19"%, 037.4(%;3@4. 55, 3.92; LR drift) 1725, 1661,
[625, 1600, HIGMIE, (FrER%alcH486(C, HRIBNQ26, 372205, fomd 3720387 823, 10 806,
761 cm-1; Ms (ElI) mz 371 (M+), 142, 141, 140, 139, 125, 89, 88, 74, 73,
51,

Preparation 6

15 N-(4-chlorobenzy])-4-hydroxy-6—(hydr0xymcthyl)-3—cinnolinecarboxamide
OH @
N cl

To a suspension of methyl 3-{[(4-chiorobcnzy])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 | 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,ClyMcOH and adsorbed onto silica. Purification by
chromatography (eluent CH,Cl; (1L}, 0.5% MeOH/CH,Cl, (11), 1% MeOH/CHCl,

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-ds) & 10.12, 8.14, 7.84, 7.74, 741, 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 C 7H (CIN;O5+H; 344.0802, found 344.0805.
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HRVS (FAB) cal cd for Cl18H14CI N304+H1 372.0751, found 372.0757. Pr epargti gn
.6 15 N-(4-chl orobenzyl) -4-hydroxy-6- ( hydroxynet hyl ) - 3-ci nnol i necar boxam Q004
OHOHOIt CN HOO To a suspension of mnethyl

3- ([ (4-chl orobenzyl ) 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 pL)

dropwi se. The reaction turns a dark green color. After I h, the reaction
is quenched carefully with water, 15% NaOH, and water again. The reaction

is filtered to renmove al um num salts. glhgpfd4trate is concentrated and the
resulting residue is dissolved in CHZCIZ'%VEO—I and adsorbed onto silica.
Purification by chronmatography (eluent CH2Cl12 (IL), 0.5% McOH CHZC12 (1L),

1% MCOHICH2CI 2 25 (1L), 2% McOH/ CH2C12 (1L % pC 2 (1L), 4%
MEOH CH2GI 2 N4(4-rhlosokenkplp byproxzmedyl)- 1 @e@é%ﬁwbﬁ@gﬁ@f?éi)) af fords the
desired productl 0.2 529% . Physical characteristics are as foll ows:
mp. 296- 298 ¥OUNEF %{ﬁﬁ%ﬂ‘(‘% MHz, DMSO d6) 6 10.12, 8.14, 7.84, 7.74, 7.41,

5.50, 4.66, 4.56; [R (drift) 2922, 2873, 1647, 1602, 1555, 1490, 1358,
1183, 1022, 930, 919, 836, 808, 722, 684 cm1., MS 30 (FAB) mz 344 (M),
346, 344, 287, 229, 153, 133, 125, 121, 0167 103; HRVS (FAB) calcd for

C17H14C1N303+H, 344.0802, found UG 2004 Exanple 4 5
N-(4-chl orobenzyl) - 6- (hydroxynet hyl nmhy -1, 4-di hydr o- 3-
ci nnol i necar boxam de 0 &n,

10 A solution of N-(4-chlorobenzyl)-4-hydroxy-6-(hydroxymethyl)-3-
cinnolinecarboxamide (Prep. 6, 0.12 g), K2COs (0.21 g) and iodomethane (26 L) 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,ClyMeOH and adsorbed onto silica. Purification by

15 chromatography (eluent CH,Cl, (1L}, 0.5% MeQH/CH,Cl, (2L), 1% MeOH/CH:Cl:»
(1L), 1.5% MeOH/CH,Cl, (1L), 2% MeOH/CHCl, (1L), 2.5% MeOH/CH,Cl, (3L),
3% MeOH/CH,Cl, (IL), 4% MeOH/CH,Cl; (1L), 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) caled
for CysHsCIN;O4+H, 358.0958, found 358.0961.

25

_41 -



QA HO> Y~ 1Y YNHN c¢r CH3 10 A solution of

'N-(4-chl orobenzyl ) - 4- hydr oxy- 6- (hydr oxynet hyl ) - 3- ci nnol i necar boxani d& AUG 7004
(Prep. 6, 0.12 g), K2CO3 (0.21 g) and iodonethane (26 L) in 5 nL anhydrous
DMF is heated at 90 C for 1.5 h. The reaction is cooled to room

tenperature and poured into 50 nL water. The resulting solid is filtered
and dried, then dissolved in CH2Cl2/Biampladd adsor bed onto silica.
Purification by 15 chromatography (eluent CH2C12 (1L), 0.5% McOH CH2C12
(2L), 1% MeOH CH2C12 (1L), 1.5% McOH/ CH2C12 (1L), 2% McOH/ CH2C 2 -(1L),
2. 5% McOH CH2C12 (3L), 3% MOH CH2C12 (IL), 4% MOH CH2C12 (IL), 6%

MeOH CH2EC! 2 N({dLdhloB¥enAVt)OREHRGE 4 thbiphobffloethy - hexddst-ddydir-dduct as a
white solid (0.044 g, 36%. Physical charactistics are as follows: mp.
203-205 C; cinpie , DMBO 20 d6} 8 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, 79 709, 659 cni; M5 (FAB) -nlz 358 (MH

*), 511, 361, 360, 359, 358 O 23, 39; HRMS (FAB) calcd for
C18H16CIN303+HL 358. 0958, §oynd 961 . .5 AUG 2004 Example 5 5

N- (4-chl orobenzyl ) - 1- net hyl -'6- ( 4- rm?phol I ny met hyl ) - 4- oxo- 1, 4- di hydr o- 3-
ci nnol i necarboxamde a CHJ t N NCM:

To a solution of N-(4-chlorobenzyl)-6-(hydroxymethyl)-1-methyl-4-oxo-1,4-dihydro-
3-cinnolinecarboxamide [Example 4] (0.062 g), DMAP (0.015 g) and collidine (0.030
mL) in 5 mL anhydrous DMF in a flame-dried flask is added methanesulfonyl
10 chloride (0.015 mL) in one portion. The reaction is stirred at room temperature for 18
h. Morpholine (0.16 mL) is then added in one portion and the reaction is stirred 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,SQ,, filtered and concentrated. The residue is dissolved in
15 CHaCl, and adsorbed onto silica. Purification by Biotage Flash 408 (eluent CH2Cl,
(1L), 1% MeOH/CH,Cl, (1L), 2% MeOH/CH;Cl> (1L), 3.5% MeOH/CH,Cl; (1L),
5% MeOH/CH,CI, (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-ds) 8 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 CaHy3CINGOs+H,; 427.1537, found 427.1544.

An alternate synthesis route for Example 5 is as follows:

Preparation 7

5% 4-(3-Bromo-4-fluorobenzyl)morpholine
Br
L
o. -
A solution of 3-bromo-4-fiuorobenzaldehyde (50.0 g) in 1,2-dichloroethane (500 mL)
is cooled to 0 °C. Acetic acid (14.1 mL) and morpholine (23.6 mL) arc added slowly,

maintaining the temperarture below 4 °C, Sodium triacetoxyborohydride {78.3 g) is

30 added all at once, maintaining the temperatars below 3 “C, The mixture is allowed to

_A2 .



CH3 To a sol ution of
'N- (4-chl orobenzyl ) - 6- (hydr oxynet hyl ) - 1- net hyl - 4- oxo- 1, 4- di hydr o- - 3 AUG 2004
3-cinnol i necarboxanm de [ Exanple 4] (0.062 g), DVAP (0.015 g) and collidine

(0.030 nL) in 5 nmL anhydrous DMF in a flame-dried flask, |s,,adde

met hanesul f evayin 20t edd sirieddof 08 015 The) repeiIPnis qﬁ%@%’?ﬁﬁ‘a*rhyr?’%&g't&% mly)
stirred at rogmte ra o] 8 ) d I 4 O ded
in one port iaaﬁcéﬁacq? g'&ﬁ%@’bﬁ@%?i?ﬁgé}%@c 1?%6%)?%%%2;&2%%%24%{&9?{5@%
The reactiog g Ry! ehel heoéolagis\a@é@csmbmb@aaquaausxmcﬂduMcbrcmg:iextOOact ed
3X with CH2C12,

thén 2X with EtOAc. The organics are conbined, dried over
Na2SO4, fil teiedThndrgainclapdrs ateechmbiined prd eyucteswith D N/BE (R x5 12

(1) 3 06ne et sagaon; tavs ok enbitsea o RGHo R PRIGE S50l 55,

MOH CH2C12 (1)) qaf ! ' AdiErhct8® wRhPEHACYY 8 k Q0030 dTHd. 034
g, 46%. Pr%(?é‘kéé'fl L 19 e difedlRAugrds RicAdiGhcas w mp. 190-192 C |H NVR

(300 Mz, DyeidGiyess Sreldomindy,dritd4Mg30n6andicorentsated in 3age 1o agdearys
ESI) mz 427.0 20 (M#H)+ HRVB (FAB) cal cd. for H23CINACB+HL. 4 37,

1£oun2:| 42?. 15blorleAn oal( tﬁpm(te @ryﬁm(ﬁégri)sfﬂnlié@ut(bzﬁf &- Oﬁfﬁwé Q 53%19@ 4529 H%( %%35;

P tion 7 25 4-(3-Bronp-4-f| 1), i A sol g

3 br ono. 4 1fdB KR ATRIg a4 (0o Gonfeedi BRI Malpkaiad Hb 108 4

cooled tQ 0 (54 ’I\Sﬁ%ﬁ ﬁghﬁe(gpé&-ﬁ%}bm@-dzpsm,im-ma; 6.56nB)saes4adted

0 &
sl ow vy, mai@t ai ni erarture below 4 C. Sodi um
triacet oxybogRiy dvs deHe7BMEN,) 8§ 130.3addéd , dABB.3atl288cé |6.A4nillB-di APAg6PHe
‘tenperature below 5 ¢, The mixture is allowe 0,-42 - r mit t
and stirred $o6; BB 5285 @80 BddPP oktds laﬂl%-n@ﬁ dl%\‘ﬁﬂliﬁ\ﬁmﬁ%‘%g
and extracted with 0, 1Ly i et, go9eghedswint B.101; N
NaCH (2 x Z%Wﬁ{?'/zq?ﬁﬁhﬁa ()u'g‘n a%l}?q:é’?etq?g'ﬁ%fﬁrﬁ% and back-extracted with
CH2d 2 (100 gpriop. 1sThewalo@M 04, ay,er ;a6 . Lok 2&d8.and extracted with 0.5 N

HCL (5 x 250 nL). 5 The acidic aqueous | ayers are conbined, and 2 N NaOH i s
added until the solution is basic (pH = 12). The aqueous |l ayer is then

extracted with CH2A Z (6 x 100 mL). M

1-(2-Fluoro-5-(4-morpholinylmethyl)phenyl)ethanone
0
SO0
o/ -

4-(3-Bromo-4-fluorobenzylymorpholine (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 tt overnight. The reaction is quenched with | N
HC! (150 mL) and poured into ethyl acetate (400 mL). The aqueous layer is
separated, basified with sat. aq. NaHCOs, and extracted with ethyl acetate (2 x 100
mL). The combined organic layers are washed with sat. NaHCQ; (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 (Na;SQ4), and concentrated in

vacuo (10 4 vellow oil, The crude product is distilled (135°C, 0.3 Torr) 10 afford 19.7 g
ad3e



organic layers are conbined, dried (MySO4) and concentrated in vacuo to a
clear, colorless oil. The crude product is distilled (126C, 0.3 Tort AU 200k
afford 48.9 g (729 of the title conmpound as a clear, colorless oil.

Physi cal characteristics: Bp 126 C 10 (0.3 Torr "H NI\/R 300 MHz, DWVBO- d6)
S 7.62, 7.364%)2G th@na@co@pwd@aamarag@oﬂwwl( féhywﬂal C*ﬁ\ﬂS@f’éB?S Bpd353,

1495, 1455, G498, Tarss 7H A3N5 1300 aree BReSOLebS I Pk Seed S P

(MtH) +. Ana | é§82£512H14912 7817N136L, b9, B,
29. 15. Foun%’:ﬁsg,gsﬁa%{Z{h(ﬁuwéggbﬁﬁq%@ill Br, 28.18. 15 Preparation 8

1- (2- Fl uor 04342, 4{m%)raﬂiodmhyM$e(1E]Sj{+))rpheﬁy%l()vétﬂhnml2©alcd for C3H6FNO2: C,

4- ( 3- Brono-4-fl uorobenzyl ) nor phol i n Prep tji.0 35.5 g) is dissolved
in THE {4005 ﬁl‘.)Ha‘?@OcHoﬁéQ fB“‘ld7§C65% g 893 H 818 n-butyl i thiumin hexane

(2.5 M 57.0 nlL) is added via addition funnel, maintaining the tenperature
bel ow -68C. A solution of N nethoxy-N nethylacetamde (16.0 g) in THE (50

m.) is added via 25 addition funnel, Prepuntian@i ng the tenperature bel ow
-65C. The reaction is stirred at - 75C for 1 h and allowed to warmto rt
overnight. The reaction is quenched with 1 N HC (150 nL) and poured into

et hyl aceta 0) Tea enu 8¢ asified wth sat.
aq. NaHCG3, %gtﬁé%é(gtf{ﬂ ﬁ:'lf] Fﬁslfr! ﬂ{ﬁ)lt’p %@l) g%%ﬁ%gggorﬁ_%) The conbi ned
organic | ayers are vvashed vvlth sat. NaHCO®» (2 x 100 nlL) and 30 brine (50
mL). The conbi ned aqueous washes AR @cted with ethyl acetate
(100 nL). The organic |layers are goibi Fdri ed (Na2SO4), and concentrated
in vacua to a yellow oil. The crude product is distilled (135G 0.3 Torr)
to afford 19.7 g .43. - 5 AUG 2004 (64% of the title corrpound as a clear,
colorless oil. Phy5| cal characteristics: Bp 135 C (0.3 Torr); 1H NWMR (300
VHz, DMSO- d&odfurd hydrider(66% Tispdsiod iB Mminegal5al, 637 gBis slowlggddel l94a sof yiqr @é

éggGCWiLQ;?Q 1919 1688 rré%lzo(lwgffﬁ‘gzhyl 511)/1)@%;132}%3?'86 1 %H:LZSJ-F%\IO%% 118,
65.81; H 6'0%8hyl'\&arl§on%96 at'%?"tf‘.d ThEmilRré R stifed Gt 62¢C b 1 B B 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,CO;. 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;SO,4) and concentrated in
20  vacuo to an orange oil. The crude product is purified by column chromatography
(heptane/TPA, 8/1; 4/1; CH,Cl,/MeOH, 98/2) 1o afford 20.2 g (79%) of the compound
as a yellow oil. Physical characteristics: 'H NMR (300 MHz, DMSO-dg) & 7.78,
7.65-7.60, 7.32, 4.10, 4.05, 3.57, 3.50, 2.34, 1.16; IR (lig.) 1996, 1979, 1744, 1689,
1626, 1611, 1493, 1331, 1260, 1215, 1147, 1117, 865 cm’'; MS (EST+) m/z 310
25 (M+H)". Anal. Calcd for CisHaoFNOa: 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-oxopropancate




Preparation 9 Ethyl
- 3-(2-fluoro-5-(4-norpholinyl methyl) phenyl) - 3-oxopropanoate 0 0 10 Sodi &¥h 2004
hydri de (60% di spersion in mneral oil, 6.6 g) is slowy added to a
solution of 1-(2-fluoro-5-(4-norpholinylnethyl)phenyl)ethanone

(Preparation 8, 19.6 g) in diethyl carbonpatg at 0 C The mxture is

stirred at OC for 1 h and all owed t Wﬁo rt overnight. The reaction
is quenched with acetic acid (10° , '8d with water (200 nL) and nade
basic with sat. ag. Na2CO3. The mixture is extracted with diethyl ether (3

x 200 nlL). The conbi ned organic |ayers are washed with sat. NaHCO3 (100

R S S R S L e e o

et ani ¢ yers are” conbl ned, dried 2SM) and
concentrat eﬂgk%ﬁ;&@o V@310 d) And Hridh AGEne2148 dheircsund. GHetN epoled tplriTised by
col utm chr onat grapqhy eptane/ | PA, 811; 411; CH2Cl2/ MeOH, 98/2) tp afford
20.2 g (79%dafd tonenesutfomyhdzidas(3: lgepraparesl PC.COFEHQ&itan)’&:rPa(Fécfé?q's{c’)'f"cs: 1H
NVR (300 MHz, DMSO-d6) S 7.78

. 65-7. 60, 732, 4. 10 50,
2.34, 1.16: 198,(43; q.l?)) @%@1@#‘9,&17@1& FERERY 15 Si‘é"fé,a‘ fg“fg?"ﬁ%ggfz“ i%é‘fq
1260, 1215, 1147, 1117, 865 .Criy . 2NRabH @l cd
for C kerporn tcragerghe BF 3 1f hesMignebilocirfied thhigw Joyich) 2N 6.%?; N,
4.44. Pr eparéﬂ%)i RnadiRd 30THRS RYheous layer is extracted with CHCly (3X). The combined

2-di azo- 3- | uor o- 5- (4- nor phol i nyl met hyl henyl | -3-0x ate .-44 - 5
AUG 2004 0[ @rghnic' la¥ers af'@wlashegodfiqglf a);@tqugntr)altacd toyylcld 468 ¢ ?éjér‘?g)ogfn t%e desueAc'l

3-(2-fluoro-5-(4-norphglinyl ngt hyl ) ghenyl ) -3- gxonr atig N eEBERY IPN 9,
'5.00g) afAd mr?fé-whﬁ aﬁFﬁ%W(%l: Z@Wﬁ%)am?f-‘ “#E‘%%%cﬁ @§§%d to 0 C?{Pst%t)added
~tol uenesul f 7 geod 3.518,750888a0 80, 20BOMSE (RSID f6r Q,sHRFRHOPrad36iint | .
1981, 13, 112)”’i'n 10 ml CH3CN. 'The reaction is stirred at 0 Cfor 15 nire

then at roqmimwyperature for 2 h. The reaction is concentrated (bel ow 50
O . 2N NaCH (25

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

OH O
X o

N
O\/l 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-morpholinylmcthyl)phenyl]—3—0x0pr0panoate
(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,Clo/MeOH, 98/2; CH,Cl,/MeQH, 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,Cly/MeOH, 99/1; CH,Cl/MeOH, 98/2;
CH,Cl,/MeOH, 95/5) to yield 0.531 g of the desired product. Retreatment the

30  unreacted starting material from the first step to Bu;P (dioxane, reflux, 5 h),
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m.) is added. The aqueous layer is extracted wth CHC13 (3X). The COﬂSiA’BG?UUL
.organic |layers are washed, dried and concentrated to yield 4.68 g (86 0
the desired 1o 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 +) fdwoBiGighaphi3ad epchz888. df the Maghclizad prdepiatsadtioyn (dighmahyd> h)

Ahydr oxy- 6- ( 4- hol.i nyl met hyl ) -.3- ci. nnol, i late OH.0.A.sol utj f
B3P (3 90 by e R edER e B ARt e R R GvE i daRas £ ©
thyl 2-di [ Befl: 5 (A h -

Cr apar at1 ooz | Bbsedd cRareigtdiyr AEOLTIURS Wik hoBYId B0 e RO &

room tenpefaisreddF 1436, 910 I 7183en IeaBby3.6ef .3 a3 d, &S 1ESI-hfor Thet pbiaOs i on
is cooled and concentrated. The crude product is purified by col umm

chr omat ogr apfp3 16 OBAAIP/ MeOH, 99/ 1; CH2C12l MeOH, 98/2; CH2Cl 2/ MeOH, 95/ 5)
to yield 0.200 g of 25 the desired product as an off-white solid.

Addi tional nmaterial can be obtained by heating the acyclic internediate
which is isolated in the chromatography at 130 Cin diglyme (32 m-) for
3.5 h. The resulting mxture is concentrated. The crude product is

purified by colum chronatography (@s@r&igeel3H, 99/1; CH2d 2/ MeOH, 98/ 2;
CH2C12/ MeCOH, 95/5) to yield 0.531 g of the desired product. Retreatnent the
30 unreacted starting material fromthe first step to Bu3P (di oxane,

reflux, ;& h\.4 ez Ry _gefar RRMy i eBGEhécasdoxamidd the
uncycl i %(?ad )p\lr %ﬂétgroggné’éove %‘giqgI(Sy((rzr‘\e},?1 . ggﬁ? pryo)\elli des an additional 1.06 g
of the desired product to give an overabh $ield of 1.79 g (40% . Physical

. characteristics are as foll ows: /Y, ec); 1H NVR (DVBO-d6) S
14.0, 8.01, 7.83, 7.67, 4.30, 3.60, 8,8 1H30 (ESI-) for C1l6H19N304 5
mz 316.1 (MH)-. Preparation 12710 N a

N- (4- chl or obenzyl ) - 4- hydr oxy- 6- ( 4- nor phol i nyl net hyl ) - 3-ci nnol i necar boxam de
OH a

A solution of ethyl 4-hydroxy-6-(4-morpholinylmethyl)-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 vield 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-dg) 8 10.12, 8.09, 7.86, 7.74, 7.40, 4.56, 3.63, 3.58, 2.38; MS
(ESI+) for CyHyCIN,O3 m/z 413.0 (M+H)*MS (ESI-), 410.9 (M-HY.

20

Example 5

N-{4-chlorobenzyl)- 1-methyl-6-(4-morpholinylmethyl)-4-oxo-1 4-dihydro-3-

25 cinnolinecarboxamide

o

o
ol
H
o J T,N o
CH,

To a suspension of N-(4-chlorobenzyl)-4-hydroxy-6-(4-morpholinylmethyl)-3-

[y}

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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C ca A solution of ethyl

4- hydr oxy- 6- ( 4- nor phol i nyl met hyl ) - 3-ci nnol i necarboxyl ate (Preparati %AUMU,M
0.382 g) and 4-chl orobenzylam ne (1.46 n.) is heated to 80 C for 15 30 mn
over which ti a solid forns., The. ' ' bk 2t hTRE 28i@md {she
resul ting sbi fhgn; e g | d‘cﬁ%‘é"“dr‘{g@ﬁ%%qgﬁ ﬁdﬂo.ms g (89% of the
desired conpoupencfBectdeR HoOWR dnd waler.d Thehysktoal lagtrasaotericdt Witk EAPéCas

follows: mp. 277-280 C (dec); 'H NWR (DMSO-d6) S 10.12, 8.09, 7.86. 7.74,
7.40, 4.56, (B63Thekdhing G@aniviayetEDe-Hashed W@?lhrrzlfc‘%\&fg@fﬁ?%‘d&i%doame

(MtH) +M5 (ESI-), 410.9 (MH)-. 2 anmp/ . MeOH/CH,Cl,, 2%

N- (4- chl or oB@ﬁqf)ﬂr‘?d:LUfE Hég‘ﬁ?frﬁg%g‘(aﬁg?fgﬁ‘bﬁ@ﬁ?@ﬁ%?%ﬁﬁfcﬁ %0 [ 4.di hydi o- 3- 25
cinnol i n?“"%@é@f 910 9%, iMeolCH, @Y. Malliddihomogensaispenlonarefcombined

N- (4- chl orobenzyl) -4- ﬁydr oxy- 6- (4- nor phol i nyl net hyl ) -3 ci nnol i necar boxam de
[ Prepar at i oand 2bndeRB8tedy)Thi mesidue MBAh¢ ¢otumin)isidissalygddn GH{hy (fipxanes are
bis(trimethylsilyl)amde (0.51 of.a 1 Msolutian i e

mxture isaddsd F‘bﬂref;'@#tatfﬁhﬁipﬁocg\t‘?ér T irﬁﬂhﬂ?ﬁ"%&edvfegr%/ lﬁf%gxﬁﬁﬂs‘z%?dv@;%cll\%t hyl
i odide (0.0 o0 i Qdnd 55 & Remeadded Pafkicdl kbamereibiiGnack she
stirred for%gorj%ggtﬁ)o%gpéﬁlﬁﬁ%%ﬁe mxture is part??i oned between Et CAc
and water. Theecagugousdhbyer is extracted with EtOAc (3X). The conbined
organic layers are washed with brine, dried and condensed. The crude
product s chromat ographed on silica (gradient CH202, 1% MOH CH2C z, 2% 5

MOH CH2CI 2, 3% MOH CH2C12) . FIAGL PR eNQUDESRBOMEDY TLC are combi ned
columm 1I's

and concentrated. The residue i ssol ved i n CH2Cl 2.
_Hexanes are

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 & (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 (o 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, ct al., Pharmaceutical
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added to precipitate the product. The resulting solid is collected a_ngl AUG 2004
.dried to yield 0.079 g (39% of the title conmpound as a white solid.
Physi cal characteristics are the sanme as reported above. to Testing of

I nventive Conpounds The antiviral activity of a corrpog_nc%eal f the ‘jﬁrnvent i on
can be det eManwfadugs dgterphignala Pagwgttad (i:%%él K. dkeushy POIHEM 0 t he

art, or usi Test A de L\b 5 o) F and
phar naceut i 5%1[?‘9 c‘é‘%ﬁtqg?@’ g% ?%c?tﬁfgir"e%v? gﬁ;&&ﬂ%gyﬁﬂﬁ gggrgnl?l F%gﬁtéig%nt s.
Thus, they argemsefdiint RGOIRALarY ipk@brhddf RCI6-wBls plaresariivedssay isi conHuctkdg
man. The conpounds are generally active agai nst herpes viruses, and are 20
particul arl in 100ailnolagaiwist 5.¢ meMAEPES (pH 72051 b7 mYIrKGL ¢A0M Mgfelz, 0.36

Epst ei n- B ' ., th h L Lrpl ' i ' t
& (VL ) BT hbSAgRe R R BT eonny e REag AR S ARE S (RES- 7P
the present ﬁﬂhﬂg‘ﬁ@.@&g’gi’%ﬁ‘ aﬁifop.\{tﬁmpmadumhateﬂﬁ 4 higal GWMcqntayiorodse,

t hese conpo active agai nst the cytonegal ovirus by this or_ other
mechani sns of mBLit iROM WV pesymérhse dedintedtinomzyme ollusipnt hides coprpping d20%

activity against the CW polynerase | t ta~lim I

i nventi on t &lyaerobpd mM E‘é@i‘:am M@%& Eﬂrﬁ% 'f’ggt“gglmsfhéeg]wmvﬁer ase
assay i s perforne In SG R | RPasPr QHid tiy &¥ed (1RPAYca$binant
descri bed i rsl()&é'élye%g%%“r e?g?een%ggvsh@k as SN. D_lCoolk,é%? al _. Pharnmaceuti cal
-47 - 51AUGH2a0dvilrninfetddu SFrg ctlist endpuirifind | accqrdipgstod Btesguie]l pogpdurks, is

37568, 64 ( 068 5t W0k dt 4P el HEFBIANEEF 189 X UGr ol o CAMERUGY 75
4,568, 649 (¥ at Ar A¥ét) A/ p t rerc ermn. ns
~are perfor | N .96:el | t ' 0, i

W EhE 2 mviplsBaR S PABCPREP 10 BB ERARY (pSaBR IS Cotgrdl el e

P e it ity i L
concent ra!to i mﬁg e addition gﬁ-@lw B&‘?%Peﬁs@qﬂg‘“&ﬂ%ﬁ?@ﬁ it‘?{z‘%lﬁ?mn%ﬁ CUERDIen
buf fer Cl%nt ar%xir)]&ur}gs %gg/toaining the enzyme, substrate, and compounds of interest. Plates are
incubated in a 25°C or 37°C H,O bath and terminated via the addition of 140
ulreaction of 0.5 M EDTA (pH 8) per well. Reactions are terminated within the
time-frame during which substrate incorporatior 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 counied on a Packard Topcount. Linear regressions are

performed and ICsq's are calculated using computer software.

2s 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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51. 2ndnd Havi ng described the invention in detail and by reference to tlﬂﬁ
.preferred enbodinents thereof, it will be apparent that nodificati ons 004
variations are possible 5 w thout departing fromthe scope of the appended
claims. - 5 AUG 2004 WHAT IS CLAIMED I'S: 1. A conpound of formula I: I 05
O i or a pharmaceutically acceptable salt thereof wherein, Ais to (a) d,
(b) Br, (c ) r (e) F;, 15 R is (a) R5, or (b) SO2RO R2, R3
and R4 may Mﬁésﬁr@%DJgfferent and are selected fromthe group

consi sting (of : 20.dRoukld ofbintk0. (c) aryl, (d) S(OnR6, (e) (C=O R,
25 (f) (C=0) ORO,

5 RW&’@\
Al I:J'N A
R* A
I
or a pharmaceutically acceptable salt thereof wherein,
Ais
10 (a) Cl,
(b)  Br,
(c) CN,
(d) NO,, or
(e} 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,
(c)y  aryl,
) S(OR",
© (C=O)R’,
25 ()  (C=0)OR’
(g)  cyano,
(h) het, wherein said het is bound via a carbon atom,
i  ORY,
)] Ohet,
30 (k) NR'R®
SR,
(m)  Shet,

(m) NHCORY,

-50-




(g) cyano, (h) het, wherein said het is bound via a carbon atom (i) CR%?
(j) Chet, 30 (k) NR7TRS (1) SR, (m Shet, (n) NHOORL2, -50 5 AUG 2ddB 100k
(0) NHSQ2R12, (p) C-7al kyl which may be partially unsaturated and
optionally substityt edNHgb ne or nore substituents of the group R', OR 3,
SR14, SR 3, NR7RgY hal'o” €C-OCl.7alkyl, or SOnR9, and (q) R3 toget her

with R2 or R4 forgya c@y. elhich @ay beparthailg bnsaayated and ppiiomdlyl spbstituted
substituted by NR

, or CL.7al kyl which may be optj,onald v . substi gd by
CR14; R5 is (a) (CHZOHROpICRT merc(hhstinentedy Fgmpﬁllnﬁglbékpa:’% aﬁ@"
celected froma oroup MEGACFPCRTN SRR 88 S0 o o S loual Kyl whi ch
may be fyrther sphstiguigenbywhfR? R Gorrdh cIERKIicar hecvhiCh ryayled oal kyl

whi ch may be partially unsaturated and O%ct’i gnal ly 15 substi tuted. bg one or
more substituents sel egpteaally erhstitechbp NREBngar &hiialgybyhigh may bgropsenaliinrg

S 51 o SRR BRSO 1T or o T (@
R is
(@  (CHCH0)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'!, SOR’, or OCy.4alkyl which may be further
substituted by het, OR'®, or NR'R?, or

() C;.scycloalkyl which may be partially unsaturated and optionally

15 substituted by one or more substituents selected from a group
consisting of R'\, NR’R?, SOLR’, or C7alkyl optionally substituted by
R'', NR'R?, or SOR’;

R® is
(a) Ciqaikyl,
20 (b) NR'R,
{c) aryl, or

(d) het, wherein said het is bound via a carbon atom;
R’ and R® are independently
(@ H
25 (b) aryl,

(c) C,.7alky! 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;

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

30 substituted by one or more substituents selected from a group
consisting of R':, NR'R?, SOnR’, or C,.7alkyl optionally substituted by
R'', NR'R®, or SOnR’, or

-51 -




(d) het, wherein said het is bound via a carbon atom R7 and Rg are
i ndependently (a) H, 25 (b) aryl, (c) C, _7alkyl which nay be partiarﬁfwﬁzmb
unsaturated and is optionally substituted by one or nore substituents
selected froma group_,consisting of |, NR14R O, R' SOTR9 R10RI O,
or hal o o (4) (3. BRYSROR! fapetER Tk Ry BRT iy sk ey S AL T PSS B iha
optionally 30 substifyted by one or nore substituents selected froma
group consisting of f, NR7R8, SOnR9, or C, 7alkyl optionally substituted
by R', NR7Bis or SOR9, or -51 - 5 AUG 2004 (e) R7 and R5 together with
the nitrogen to which they are attached forma het; RO is (a) aryl, 5 (b)
het, (c) C3_8cyci®dal kyyl: “(d) methyl, or (e) C2_7alkyi which may be
parti al l unsatugﬁtedhqnd is optionally substituted by one or nore
substituents sel 8¢ted Tom a group tO consisting of NRIOR O, R L, SH
CONR R, or hal ojc)Rt 00, gcyciyaligl, (b) nmethyl, or (c) C2_7alkyl optionally
(a)

substituted by . t5 R is OR1, (b) GChet, (c) Caryl,

(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;
R'is
(a H,
(b) methyl, or

(©) C,.7alkyl optionally substituted by OH,

15 R"is
(@  OR",
(b)  Ohet,
() Oaryl,
(d  COR',
20 (e) het,
0 aryl,
(2 CN, or

(h) C. scycloalkyl which may be partially unsaturated and optionally
substituted by onc or more substituents selected from a group
25 consisting of R"', NR'R?, SOR’, or C,.7alkyl optionally substituted by
R'", NR'R®, or SOLR’;

R is
(a) H,
30 (b) het,
(©  anl

(d) Csgcycloalkyl,

(e) methyl, or
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(d) C®2R1, 20 (e) het, (f) aryl, (g) CN, or (h) C3-$%$cycloal kyl whic
be partially unsaturated and optionally substituted by one orym)re - E ﬂ%%{”‘
substituents selected froma group 25 consisting of R 1, NR/RB, SO ,, R9,

or Cl.7al kyl optjonal Sy tituBd by YR AB o0R''SOMRY; R 2 is (a) H,
30 (b) het, (c) g_?yl ,t%a?“@sffpé%%‘ﬁg% oy Pe) methyl, or -52 - 5 AUg )2004
(f) C2_7al kgl igptionally substituted by NR7R8 or R'; 5R13 is(a)

(P=O (OR 4)2, (b) CO(CH2).CON CH3)-(CH2)RSG3. M+, (c)an am no acid, (d)
C(=Oaryl, (e) d@: 0 B=9UPRKy)z=optionally substituted by NR Rg, aryl, het,

O2H, or 014 is(fy X Pfbes, FBR eI cH),sEL T, NRTRE

5 (c) an amino acid,
(dy  CE=Oaryl,
(€)  C(=0)Cialkyl optionally substituted by NR'R", aryl, het, COH, or

O(CH).CO:R", or

(fH  C(=ONR'R®

10 RYis
(a) H, or
(by  Cigalkyl;

each i is independently 2, 3, or 4;

15  each n is 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 opticnally substituted with one or more substituents selected from
the group consisting of halo, OH, cyano, CO;R ', CF3, Cjalkoxy, and Cy alkyl
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

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', CF;, Cygalkoxy, oxo,
oxime, and Cy.c alkyl which maybe further substituted by one to three SR'%, NR“R",

30 OR", or COR™.

2. The compound of claim 1 wherein A i5 CL
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(b)H, or Cl_7alkyl; each i is independently 2, 3, or 4; 15 each n is_ 6 2004
_independently 1, 2, 3, 4 or 5; each mis independently 0, 1, or 2; I\/pl’ﬁéJ
sodi um potassium or lithium aryl is a phenyl radical or an ortho-fused
bicyclic ¢ cyclic radical . L atn i g droudic8nBting o0
wher ein an?'%%g??g%up% %ﬁgﬁafr}ﬁhgwgﬁ"?tﬁ eigas\?\}efﬁggﬁ%ﬁloﬂ? rrgor eﬁsubsti[tpguents

sel ected fr@gthyt heetBylpupremNsi sopropyhf thajlo, @Hbugy.ancyrbeamityl, CRS -7

Cl - 6al koxy, and Cl -6 al krﬁm whi ch maybe furthe(r substi t teq }/ one3t t hree
SR14, NRL4RiKoxRrbonybmeitiyhR1 4 2-hroxygthyls oy & (Z-mythoxyshoxyjes ,l’six-'(?B), or

seven- (7) nenbered saturated or, t p i haviing 1,
2o 3 nec Brone oI bAbERy SPREbURGEH, BRI, Mdh
sul fur, ﬁndarﬁirffoﬁém)iﬁp 2-pibéredindh AP Bi s peddiNogroped 2t(d-methgipgerokdiniigletbyl, any

bi cyclic heterocycle group; wherein any het is optionally substituted with
one or nor e2e‘qd|ilimp'rt:tpyl§mi90)sé1)'éct%@Yffpbihﬂ'lt‘lf\]étrgll'ouﬁ@ﬂlﬁ‘é‘]%{mﬁﬁ)ﬂwpﬂal gnd o,
cyano, phenyl, CO2R14, CF3, d -6al koxy, oxo, oxinme, and Cl-6 al kyl which
maybe furth¥Y5ubstituted by one to three SR14, NR14R14, 30 ORl4, or
COZRk4. 2_ The compound of claiml wherein Ais . -53 - 5 AUG 2004 3_
The conmpound of claim1l wherein R is selected fromthe group consisting of
nethyl, ethyl, Ty é’cﬂﬁﬁbounjdséfpélﬁﬁfﬂl, wheileltl R? tiekéledred Wiom claer hoapnemkisting C1- 7
al koxy) car bonyl et hyl , 2-hydroxyet hyl , 2&(3%- met hoxyet hoxy) et %I , 3- %2-

t et r ahyde opyr a@klb-moyppliopy | , aleydf KL ndednitptrabydres2 HinrtnfiYho) et hyhd
2-(dimethyl 5 @ r;)g?lﬁt hyl , 2-pi peridi noethyl, 3-piperidinopropyl,

2- (1- et hyl pyr 3 -2-yl)ethyl, 2-(diisopropylam no)ethyl,

. 2-pyrrolidin-1-ylethyl, 3-(dinmethylamno)propyl, and vinyl. 4. The

" conpound of claim1 wherein R2 is selected fromthe group consisting of 10
CH2- rmor phol iSneTheatdaypriuadidf Oimdrphichtisselestsadfrem e SFoPR FOUSISHRE ofang

15 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;

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-4-0xo-1 4-dihydro-3-

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

methylcyclohexyljethynyl}- 1-methyl-4-ox0-6-(tetrahydro-2H-pyran-4-ylmethyl)-

1 4-dihydro-3-cinnolinecarboxamide;

30 N -(4-chlorobenzy1)-8—(cyclopropylcthynyl)—1-mcthyl—ﬁ—(4-morpholinylmethyl)—4—

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

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

morpholinylmethyl)-4-oxo-1 ,4-dihydro-3-cinnolinecarboxamide:
-84 .




(CH2) 30H. 5. The conpound of claiml which is selected fromthe group

consisting of 15 N-(4-chl orobenzyl)-6-iodo- | 3 AUG 2004
- met hyl - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxar ni de;
N-(4-chl orobenzyl) - 6- (3-hydroxy- | -propynyl)-1-nethyl-4-oxo-1,4-d ihydro-3

ci nnol i necar boxam de; 20

N (4-chl or obenwd4)crﬂo(olbym0)><ymm%—eﬂo-ﬂﬂﬂl'{ﬁfl)d?-@x@“113 QK%"-EOWHY% yg-1-

ci nnol i necar boxam de; N-(4-chl Qrobe zyl})] S‘@ h%g g |

-but ynyl ) - 1- nebBynyy- Q;%Lrahyﬁr(a{lﬁyw i} oxani de; 25
N-(4-chl orobenzyl (4- nmor phol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3-
ci nnol i necar boxérﬁl‘?)g%ecqﬁi ?ﬁhu{%] or obenzyl )-8- ([(1R 2R)-1-hydroxy-2-

met hyl cygl ohexyl ] et hynyl -

1- et hyl - 4- oxo- t et rahydr o- 2H- pyr an - .
1. 4 di hydr o- 3- 81 m(qgmpmémb&émhﬁéwxzol olyf)- iyl 6-(4-morphotinylmothy!

N- (4- chi or obenzy ) 34 Cf%ﬁ:l opr opyl et me%gmﬁe,net hyl - 6- (4- nor phol i nyl met hyl ) -
€;

4- oxo- 1, 4- di hyd? Pi°necar boxam

N-(4-chl orobenzyl) - 8-[ 3- (di met hyl am no) - i-propynyl]-1-nethyl-6-(4-

nmor phol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol j neca boxar ni %e4 -54 - 5 AUG
2004 5 N-(4- chll‘b{@bhlmq}ie?ml) ﬁdﬁhﬁydr@xmaﬁlogﬁxyl)ﬂhyﬂy [-methyl-6-(4-

(4-[(4R) - 2-0ox0-1, 3:- 0 ol i I] ty
- 6- (t et rlhydr o- WB?\)‘(‘&’ﬁmﬁtkv')#@% 4 lh}@&i %Eﬁéh‘)d?caﬁboﬁﬁgﬁ%ecar boxani de;
N- (4-chl orobenzyl ) - 8- - (4- hydr oxy- I - but ynyI )- |
- met hyl - 6- (4- nor phol i nyl et hyl ) - 4-oxo- |
, 4- di hydr o- 3- c|m-nida-lr:hhmdmnbri&*&r&cﬁedICYCIOPl’Opyl -3-hydroxy-1-propynyl)-1-methyl-6-(4-

"N- (4- chl or obenz I | -6-(4- 10
rm§ phol i nyl net H%?&Jhﬁll&wp%ﬁfg?ﬁgﬂr 6—8@'%%66%%{“9%2%%&%0;3%& ‘!&Z (
N-(4-chl orobenzyl)-8-(3,3 -dicycl opropyl - 3- hydroxy I - propynyl )- |

- met hyl - 6- (4- nor phol i nyl net hyl ) - 4-oxo- 1, 4-di hydro-3 | i necar boxam del
15 N- (4-hl or obdr(#ychjor8bdnzis)8- [i%WMs!sw—lb‘ﬂttM] ]\-mffth M 6- (4-

mor phol i nyl met h1¥10?-phohn§r(lmcthyl)-4 07 )-i (alh%/d?d fbRESAHRRRATEL e

8-{3-[(aminocarbonyl)amino]-3-methyl-1 -butynyl }-N-(4-chlorobenzyl)-1-

methyl-6-(4-morpholinylmethyl)-4-0xo-1 ,4-dihydro-3-cinnolinecarboxamide;
20

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

butynyl]-6-(4-morpholinylmethyl)-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-oxo~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-propynylj-1 -methyl-
6-(4-morpholinylmethyl)-4-oxo-1,4-dihydro-3 -cinnolinecarboxamide;
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20 8- (3-[(am nocarbonyl)arnino]-3-nmethyl- | -butynyl }
-N- (4- chl or obenzyl ) - 1- = 5 AUG 2004
met hyl - 6- (4- nor phol i nyl et hyI ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de;

N- (4-chl orobenzyl ) - 1- net hy 4 th¥l-3 (4-thioxo-1, 3,5-triazinan- |
-yl)-1- N-(4- chlorobenzyl) 8 ( hydro -pentynyl)-1-methyl-6- (4-

butynyl ]-6-(4-no in thyI ‘]q I i necar boxam de;
N- ( 4- chl oroben'"z"?ﬂ?' nyl m? érloékga/)hyflr%g cﬂlrﬁ&}’ &%I 6 (4- 25
nor phol i nyl net hyl ) - 4- oxo- 4 d| hydr o- 3- ci nnol i necar boxam de;

N- (4-chl orobenzyl ) - |

- met hyl - 6- (4- nbF(ghailombemmtfAL X1 R 25%8-tadascydrpensyliptiyunyl} -1-methyl-6-(4-

1, 3- oxazol i di n-4- 1- but di.hygr o- 3 CI r boxam de; 30

N- (4- chldr obenE&?Fg %“F@?ﬁ%ixcﬂ%xﬁﬁghwdf%s AR o %)A aglﬁ%@pr opynyl ] - 1- net hy
| - 6-(4-norpholinyl nethyl) -4-oxo- 1, 4-di hydr o- 3-ci nnoI i necar boxam de; -55 -
5 AUG 2004 N- (4-chl orobenzyl)-8-(5-hydroxy- | -pentynyl)-l-rret hyl - 6- (4-

nor phol i nyl met hyd4)eembendy)48-G-hydtosy-3-methsibl buseab boxathiy e (4-

N- (4-chl orobenzyl)-8-1 [(1 R 2S)-2- h dr oxyc ent et.hynyl ]

- 1- et hyl - 6- ( 4mosphadingHesthryrson ! dibydgg el nnqglccargo)lamlgg

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

N-(4 chl orobenzyl ) - 8- (3- hydr oxy-3-nethyl - | -butynyl)-1I-nethyl -6-(4-

nor phol igy| et N d-cloevenzyl)-843 ¢4 Hydictdeod- tH iimidizoih boBr bpsopiiyd ;1 -methyl-

N- (4- chl or obenzy| 5-di chl or o- pynyl ] - 1- net hy
| - 6- (4- nmor phol6t Wﬁﬁ%‘ﬁ!}ﬂ;lﬂ‘&ﬂﬁﬁo‘*"’{‘od ‘bﬂmg]%?ﬁmef’ﬁ'h%ﬁbﬁééﬁ oxani de;

. N-(4-chl orobenzyl ) - 8- (3- hydroxy- | -propynyl)-1-methyl-6-(4-

nor phol i nyl net hyl ) - 4-oxo- | , 4-di hydro- 3-ci nnol i necar boxam de; 15

N- ( 4- chl or obenz2y-cAtorechyyl)- &-(exgdﬂgx@gihpwpmylhynwt)lyleﬁ (4-et r ahydr o- 2H- pyr an-
4- ylmethyl)-1, 4-di hydro- 3- C|nnoI|necarboxa b

N- (4chl orobenzW?@BOlédeW?WBﬁo’SQ bifedpydrp: %?@BW?I ?x?*FB'tdﬁyl 4- 0x0- 6- 20
(tet rahy ro- 2H pyran-4-yl net hyl ) - 1, 4- di hydr o- 3- ci nnol i necar boxam de;

N-(4- chi' robenzyl ) - 8- ( 3- hydr oxy- I-propynyl) 1- net hyl - 4- oxo- 1, 4-di hydr o- 3-
ci nnol i necar boxaugi-dalor@Renbilf-4-méthgk-dbeoBylphe B¢ thydytib-deyrahydro- “2H- pyran-4-

- butynyl ) - 1- net hyl - 4- oxo- 1, 4-di hydro
ynyl)- yl%:'le[hyl) 1,4- dlhydro 3—c¥nnohnccarboxam1de

N-(4-chlorobenzyl)-8-(3-hydroxy-3-phenyl-1-propynyl)-1 -methyl-4-0x0-6-
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-4-0x0-6-(tetrahydro-2H-
pyran-4-ylmethyl)-1 /4-dihydro-3-cinnolinecarboxamide;
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ci nnol i necar boxam de; 30 N-(4-chl orobenzyl)-8-(3-hydroxy- | _5
.-propynyl)-1-net hyl - 4- oxo- 6- (t et rahydr o- 2H AUG 2004
pyran-4-yl met hyl ) -1, 4- di hydr o- 3- ci nnol i necar boxam de;

N- (4-chl or obenzyl

| - met hyl - 4- oxo- %Palpé%ﬁgéﬂ ggﬁp(dm?e%%a%u?o) 1-propynyl]-t-methyl-4-ox0-6-

pyran-4-yl met h 351521 RERRYREXAThAlinecBboxarhiddUG 2006
N- (4-chl orobenﬁﬁ?ﬁ%ﬁf%}hgﬁ%t h{/l gglnﬁo) 1- propynyl] ;anr?et Icl,;/l l4 0XO0- 6-

(tetrahydro-214-pyran-4-yl met hyl)-1, 4-di hydro- 3-ci nnol i necarboxam de;

- chl I hyl sul f ol hyl
E‘xéﬂ%-SIﬁ?ﬁ?ﬁé—eﬁ#&e&%ﬁiaItg%%gmc’erél?oﬁyl?B%phl% G BRRTRLRAAIPADY ) 4 8
N (4ol gr obenilr dfialdiSidmordt Lagylangaopy| 1 - 6- (4-morphot iny | et hy!)

-4- o0xo0-1,4-dih i nnol 1 necar boxam de;

N-(4- chlorobenzyl) 1-[(2- hydroxyethoxy)nethyl] 6- (4- nor phol i nyl nethyl )-4-
0x0- 1, 4-di hydr o- 3- ci nnol i necar boxam

N- ( 4- chl or obenZyi(} EBW@Q&EYIEIH&I?’ mwlﬁéwgﬁpybaroa% 6-(#-morpholinylmethyl)-4-

-tetrahydro-3-fura I i.h I necarboxam de; 15
N- (4- chl or obenz‘i/"l")p%[ *iydg 3"" IVI"‘*I“Q%I*’%%%I&E‘“?%I i di nyl) - 6- (4- mor phol i nyl met hyl )

-4- o0xo0-1, 4-di hydro- 3 ci nnol i necar boxam de;
N- (4- chl or obenzyl ) - 6- (4- nor phol i nyl net hyl ) - (3- oxet any|
1, 4- di hy@r o- >N shinohanaud m»baﬁﬁoa@enywxmcmlb@ é‘bmb%hwlr&gl%yi)-‘*-

3- hyd I
En()rphgl I%Iyme?h "Ifﬁ %‘S’(ry‘lkfp (ﬁ%ﬁcgrb aéIﬁJnnoI i necar boxam de; 25

- N-(4-chl orobenzyl)-1-[2-(2-et hoxyet hoxy) et hyl ]-6-(4-norpholinyl net hyl ) -4-ox
0- 1, 4-di hydr o- 3-ci nnol i necar boxam d

N- ( 4- chl or obenzw)h:dalqmbmybwoﬂ mm@!myln)eﬂwib&@x? I-ereydrrSafuratinydret hyl |

- 1,4-di hydro-3 F‘Q oj(lne arbo mde
N-(4 chl orobenz‘gll Y8 A RBSHEI nzufumat hyI ) - 4- oxo- 1- [ (phenyl sul f onyl ) net hyl ]
s

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

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

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

20 3-cinnolinecarboxamide;

N-(4-chlorobenzy!)-1- ( 3-[(3-hydroxypropyl)sulfonyl Jpropyl } -6-(4-

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

25 N-(4-chlorobenzyl)-1 -[2—(2—ethoxyethoxy)ethyl]-6-(4-morpholinylmcthyl)-4'0)i0‘

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 inecarboxam de; -57 - 5 AUG 2004
-N- (4-chl or obenzyl ) - 6- (4- nor phol i nyl net hyl ) - 4- oxo- | ~ 5 AUG 2004
-[ (phenyl sul fanyl ) met hyl ] - 1, 4-di hydr o- 3-ci nnol i necar boxam de;

N- (4-chl orobe 4%}1@0@6@@[)%1?4 H&é&l—ﬁ‘ﬁé@h{ﬁ&thﬁ)—@@ib t- [(phcnylsulfanyl)methyl]

-tetrahydro-2 ran f 0- 3-ci nnol i necar boxam de;

N- (4-chl OFObenZMLdlhﬂdrb(MhhMirﬁ:uherHet hyl ] - 6- (4- mor phol i nyl met hyl ) - 4- oxo
- 1, 4-di hydr o- 3-ci nnot i necar boxam de; to N-(4-chl orobenzyl)-

[ (4-chl orophenyl)sul fi nyI ] rret hyl } -6--(4- nor phol

i nyl met hyl) - 4- ox C*%Of()g m%' H,}rﬂﬁ?ﬁ%?ﬁ’iﬁ@ Ifetrahydro-2H-pyran-3-yl-

N- (4- chl or obenzy Iny 0XO0-

- t et r ahydr o- 2Hi BydiRjté- %mnalmhc&lbbxdﬁme;% ci nnol i necar boxani de; 15
N- (4-chl orobenzyl ) - 1- net hyl - 6- (4- nor phol i nyl net hyl ) - 4- oxo- 8- ( 4-
t hi onor phol i nyl net hyl ) - 1, 4- di hydr o- 3- ci nnol i necar boxam de;

ror phol 1 nyl et AYoseee st ad BBl e SRRk ol 4 20
'_\Flf4 tCE' lOfgb(enif)a' -dihPdrold- éé%h&cmﬂé&%my”ol idinyl] nethyl }
nDrphollnyInethyl)-4-oxo-1,4-dihydro-37cinno!inecarboxarrride 25

mor phol iyl et AV ot e B bR Dl T Y

[ (4-chlor Obenzﬂarﬂmlﬂ@hﬁ@ﬂhpgﬂybx&-lﬂhnﬂ'ﬁdrbﬂ—mﬁndlﬂmﬁﬁb@ﬂﬁﬂuﬂ@y | met hyl) - 4- oxo-

1, 4-di hydro-8-cin i nyl ] met hyl 4-norpholi necarboxylate 30
N (4- chlorobenzyl) 8- (hydroxynethyl) I - met hyl - 6- (4- nor phol i nyl et hyl ) - 4-

- ,4-di h 3- b -390 - 5
%?4 chi or olbe%g{/% C%l%lf(( "Exlg'ﬁ'c;gr OXF‘I WSﬁhny—'%ot’ﬁy% 5%9?%:21{'[)“&“—411-
mor phol i nyl met hyj )iﬂ@dﬂ%@—cimﬁmﬁé&ywx@n@d@l nnol i necar boxam de:

15
N-(4-chlorobenzyl)-1 -methyl-6-(4-morpholinylmethyl)-4-oxo-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-hydroxypyrrolidinyljmethyl }- 1 -methyl-6-(4-

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

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

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

[3-{[(4-chlorobenzyl)amino]carbonyl } -1 -methyl-6-(4-morpholinyimethyl)-4-oxo-
1,4-dihydro-8-cinnolinylJmethy! 4-morpholinecarboxylate

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

oxo-1,4-dihydro-3-cinnolinecarboxamide;
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dr o-

N- (4-chl orobenzyl ) - 1- met hyl - 6, 8- bi s(4- nor phol i nyl met hyl ) - 4- oxo- 1, 4_di5h 06§ il

3- 5 cinnolinecarboxam de; -
8-[(1-acetyl -4-piperidinyl)am no]-N(4-chl orobenzyl) - 1-net hyl -6- (4-
mor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3-ci nnol i necar box am de; to

N (4- chl or obenNH4-etloratichyyl)-8-[(Y-Eyabohetylpming] phagiykatfony! ) et hyl ] ani no }

-6-(4- norpholinyl methyl)-4-o0xo0- |, 4-di 0-3-ci nnol | r boxam de;
N- (4-chl or obenﬂﬁrer‘BlquYT‘S‘-hé’H:%‘é’fqiéﬁy‘fiﬂ%‘ﬂéﬁ@@%@eﬁﬁ%ﬁf %ﬁ;ﬁl ani 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; 15
8- am no- N- ( 4- ciN p1-ohierabeh)yi)1 natthyl-6,8-Histd rorpholinyhyk D pxo-4.ostidydrosd-
di hydr o- 3-ci nnol i necar boxam de;
N- (4-chl ér obenz:wryolme%i@wmée;( 4- mor phol i nyl met hyl )-8-[ (3-ni trobenzyl)am no
]- 20 4-oxo0-1, 4-di hydro-3-ci nnol i necar boxam de;
N- (4- chl or obenzyl ) - 1- net hyl - 6- (4- nor phol i nyl et hyl ) - 4- oxo- 8- (t et rahydr o- 2H
pyr an- 4-yl am n@-F(l,aﬂe i-h;tﬁlﬁ@id:ﬁn}qjaﬂﬂﬁd)]-]qqaafhhﬁﬁbﬂfﬁzgeil-ﬁﬁthy1—6—(4-
N- (4-chl or obenzyl) - 6- (3- hydroxy- | -propyl g - 1- net hyl - 4- oxp- 1, 4- di hydr o- 3-
ci nnol i necar boxampdel;inylmethyl)-4-oxo-1,4-dlhydr0- -cinnolinecarboxamide;
N- (4- chl or obenzyl ) - 6- (4- hydr oxy- 1 -butyl)-1-net hyl - 4- oxo- 1, 4- di hydr o- 3-
ci nnol i necar boxar ni de; 30 N-(4-chlorobenzyl)-8-j [(1
R 2R) - 1-fgydr OXm.galzﬁtdm&m)qhﬁéﬁnw-si{lpvime}mymz-mtemulfonyl)ethyuamino}-6-(4-
4- 0x0- 6- (tetrahydro-2H pyran-4-yl nethyl)-1, 4-di hydro-3-c,
i nnol i necar boxaﬂquhplinylﬁ‘&thyl)-4-oxo-1,4—d1hydro—3-cmnolmeca.rboxarmdc;
N- (4- chl orobenzyl ) - 8- (cycl opropyl et hyl ) - 1- net hyl - 6- ( 4- nor phol i nyl et hyl ) - 4-
"0 X0-1,4-d i hydro-3-c inn o | inecarbox am de; 5
N- (4- chl or obenzygl k- LBl sl @ oA AR Lheth anfing 41 -methyl-
nmor phol i nyl et h%gl(%‘-Ciq%égegr%?g%éhﬁy(g%@cﬂnoﬂpne_car glg?n?]de;.
N- (4- chl or obenzg4(3-niorptes] mylmethpyd-@eo-] 440iiydURPB-cinepderardordBAS| | di n- 4- vl
]-1- butyl }
-6-(tet rg?hydr 0- 2H pyran-4-yl net hyl ) - 1, 4- di hydr o- 3-ci nnol i necar boxam de; to

N- (4- chl or obenzy )8 (A6 Rb¥nzsh)- 1 ki )6-de-BighlininiethyTpa pixol | 4-
i nyl met hyl ) - 4-

A

dihydro-3-cinnolinecarboxamide;

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

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

N-(4—chlorobenzyl)—1—mcthyl-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)- | -methyl-4-ox0-1 ,4-dihydro-3-
cinnolinecarboxamide;

30

N-(4-chlorobenzyl)-8-{[(1R,2R)-1 -hydroxy-2-methylcyclohexyllethyl}-1-methyl-

4-0x0-6-(tetrahydro-2H-pyran-4-ylmethyl)-1,4-dihydro-3 -cinnolinecarboxamide;
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0x0- 1, 4- di hydr o- 3- ci nnol i necar boxam de;

N- (4-chl orobenzyl ) - 8-[ (1- hydroxycycl ohexyl )ethyl]-1-nmet hyl -6-(4- 15"~ 3 AUG 2004
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, 3-di cycl opropyl - 3- hydr oxy- 1- propyl ) - 1- net hyl - 6- (4-
nmor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3-ci nnol i necarboxam de; 20

et o e fobbah s B R et Pl g g
nocar bonyl ) am gal.1 3-amidsls- !:mnglllﬂe)fhrb})xaﬂdédf chl or obenzyl ) - 1- met hyl - 6-

(4- mor phol i nyl et hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxani de; 25

N-(4 chl or obenzyl )- 1-nethyl - 8 [ 3-net hyl - 3-(4-thioxo- 1,3,5-triazinan- |
- y ) -1-

but yI ] - 6 ( 4- moNpHothiarpberayyE3-digetvianiog)-paerylls L @G e car boxani de;
N- (4-chl or oben WiddoknB®irbodanfidd:4- 30

nmor phol i nyl nmet ﬁgﬁ“?h"j‘“% %y@d'd ygzrgcgﬁ gd?‘:’%n(x)l[f nlgcar boxaam de;

N- (4- chl or obenzyl) -

1- net hyl - 6- (4- m)r£hol i nyl met hyl

4-[ (4R) - 2- axo0- .
1, 3- oxazol i di nMNt4ehlombppzy)- 1}'“*‘2“13’129 %ﬁ%§d§‘6(‘§{)cﬂ‘?ﬁ311%8’&%?58’)?’4&%]3(5' -60 -
5 AUG 2004
N- (4-chl or oben?y y)l} g([eér aP?LdrT 25[ B)Aznago Allmcullytl))ml)?pdﬁh dlrcr’lg CH-mO-hSF %aé‘;/?ﬁamld?mt hyl -
6- (4-nmpgpholinyl methyl)--oxo- | ,4-di hydro-3-cinnolinecarboxam de; 5
N- (4-chl orobenzyl ) - 8- (5- hydr oxy
| -pentyl) - 1- nempq—cleﬁo(czhemﬂbﬁ&ﬁhm}q%t1h‘9trty1)4 mgthyl-g-(4-repralelinylnetpyl)-4-

i nnol i necar boxam

'R 2S) - 2- hydr ox?é?dﬁ %Sg#ﬁ(gjy‘? §{f‘h ‘“i‘( “‘?‘?{”( [21(4-

nmor phol i nyl met hyl ) - 4-oxo- | , 4-di hydro 3-ci nnol i necar boxam de; 10
N- (4- chl or obenzyl ) - 8- ( 3- hydroxy 3-net hyl - but Ll rrethe/ -6- (4- norphol
i nyl met hyl ) - 4- 3%6¢4-chipretiengy)-8-(8L- bYCHﬁb}’C'lYﬁ@éa’F)ﬂl?k@m gnethyl-6-(4-

'N;’ |()4 (J:.hl O{)gsf]nzr.XL ‘%PB? é}ﬁmghyigﬁo%] llqlr&)lh}l olﬂlqﬁglmccarlboxannde;
(4- mor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3 Ci nnoI i necar boxam de;

N-(4-chl orobenzyl)-8-[3-(1H-i m dazol -1 -y -propyl]-1-ne 4-
mor phol i nyl net HyH(gt-cmomt@f:nzyb)Bon3t%rénﬂbclspr@pﬁn};hv¢feéérlrﬂssz%m Jjénetgyl i

morpholinylmethyl)-4-0xo0-1,4-dihydro-3-cinnolinecarboxamide;

20 N-(4-chlorobenzyl)-8-{(3S)-3-hydroxy-1-butyl]-1 -methyl-6-(4-

morpholinylmethyl)-4-oxo-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-oxo-1 ,A-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)-4-0x0-8-{4-[(4R)-2-0x0-
1.3-oxazolidin-4-yi]-1-butyl}- 1,4-dihydro-3-cinnolinecarboxamide;
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20 N-(4-chl orobenzyl)-8-[3-(1 Himdazol- | -yl)-1-propynyl]-1-nethyl-6-(4-
mor phol i nyl met hyl ) - 4- oxo- |, 4- di hydr o- 3- ci nnol i necar boxamni de; 25 -5 AUG 2004
N- (4- chl orobenzyl ) - 8- ( 3- hydr oxy-1 - propyl ) - 1- net hyl - 6- (4- nor phol i nyl et hyl ) -
4- oxo0- 1, 4- di hydr o- 3- ci nnol i necar boxam de;

N- (4-chl orobenzyl) - 1- net hyl - 4- oxo- 8- (phenyl et hyl ) - 6- (t et rahydr o- 2H- pyr an- 4-
yl met hyl ) -1, 4- dj r0- 3- Ci | i . 1 ge: ol -1-methvl-6-

N- (4-chl or oben%{]‘%’g@"&ﬂ%’ﬂfg‘@ngzﬁg’?@'ﬁm ﬁﬁqnﬁ?lgg%lvl)l-l n%?%w -14“-1 ox)({)- 6- 30
(tetrahydro- 2WJ)-Hégh(ﬁmﬂlﬂ@ﬂaWWoﬂo-‘ﬂﬂddihydfbcﬁn-&nﬂd)lﬁtrmhjhoaam'rd@ox ani de;

N- (4-chl or obenzyl) (3-hydroxy- | -propyl)-1-nethyl-4-oxo-1, 4-di hydro- 3-
ci nnol i necarboxam de; -61 - 5 AUG 2004 N-(4-chl orobenzyl)-8-(4-hydroxy-

| -butyl)- | -methyl -4-qxo- 4-di hydr o- 3- cinnol jnegank Lde 4.
N- (4- chl &r Obeni\{/_[%/_g%l_of _eﬂ§¥}}—8%99‘lyp¥0xy-1~pentyll)rl %cfh@?g%ﬁ%%%%lméthyl)
-propyl) - 1-net - 21 A%Rd6s-6 Lk dot Y Boxdhid@y r an- 4-yl net hyl ) - 1, 4-di hydro- 3-c
i nnol i necar boxrzg)\r/f‘lbdléz;l 9@8?10 %hl or obenzyl) - 81-(4- hydr oxy- |

-butyl)-1-net hyl - 4- oxo-6-(tetrahydro-2 H

pyran-4-yl methyl)-1, 4-di hydro- 3-ci .nnol i necar boxanj de: ) [ id.

R chi br obenyH§-chispahepirings HiibAS HORY sy oRyR Rt RupA ety e4d
(tetrahydro- 2H pyranc 4, vl pebhyl s 3, Al Byds Sindofihdtagidxartad; boxani de; t5
N- (4-chl or obenz@%‘?ﬁqﬁrﬁg%ﬁwﬁ)ﬁ{{&f #e{lﬂ@:y?t et rlahydr 0- 2 furanyl met hyl ) am no]
met hyl }o- 6- (4- nor phol i nyl net hyl ) - 4- oxo- 1, 4-di hydro-3- ¢

i nnol i necar boxam de. 6. A conposition of nmatter c risin
phar maceut i cal IN-(éichbeebanayh) (}nlﬂydé‘PKYa}%hﬁf}b'ﬁb‘b[MﬁgQBFaV&gﬁ@Ta (1): 00 3
/25 or a phar ”acr%b‘éﬁh% 1L)|f'l¥rlc?1'?y(i)e-2:[0§g-l 1©4-Gitlyhrd- S eS8 Sathide;

N-(4-chlorobenzyl)-8-[3-(4,5-dichloro-1H-imidazol-1 -yl}-1-propy!}]-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-ox0-1,4-dihydro-3-cinnolinecarboxamide;

23
N-(4-chlorobenzyl)-1 -methy1-4-oxo-8-(phcnylcthyl)-6—(tetrahydro-ZH—pyran—4-
yimethyl)-1 ,4-dihydro-3-cinnolinecarboxamide;
N-(4-chlorobenzyl)-8-(3-hydroxy-3-phenyl-1 -propyl)-1-methyl-4-oxo-6-

30 (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-

cinnolinecarboxamide;
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Ais (a) d, (b) Br, (c) CN, 30 (d) N2, or (e) F;, R is (a) R5, or b
. SQZRg -62 - 5 AUG ZOb RZ, R3 and R4 nay be the sane or different Eand5aﬁﬂé26{]£
sel ect eld fromthe group consisting of _(a) H 5(b) halo, (c)aryl, (d)
S(OnmR', (e) (GOR6, 0O(f) (CQOR9, (g) cyano, (h)het, wherein said het

I's bound via a carbon atom (i)ORL0 6)Chet, (k) NR7R9

N-(4-chlorobenzyt)-8-(4-hydroxy-1-butyl)-1-methyl-4-oxo-1,4-dihydro-3-

cinnolinecarboxamide;

5 N-(4-chiorobenzyl)-8-(3-hydroxy- | -propyl)- 1-methyl-4-oxo-6-(tetrahydro-2H-
pyran-4-ylmethyl)-1 ,4-dihydro-3-cinnolinecarboxamide;,

N-(4-chlorobenzyl)-8-(4-hydroxy- 1 -butyl)-1 -methyl-4-ox0-6-(tetrahydro-2H-
pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-8-{3-(dimethylarnino)-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

0o 0
e,
R3 N‘N : A
R* A
1

25 or a pharmaceutically acceptable salt thereof wherein,

20 compound of formula (I):

Als
@ Cl
(b Br,
¢y CN,

30 (d) NO;, or

() K

R'is
(a) R®, or
)  SOR’
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(1) SR10, 15(m Shet, NHCOR12, (n) NHSO2R 2, 0(o) C _7al kyl which may _b?
~partially unsaturated and optionally substituted (p)by one or nore AUG 7004
substituents of the group R11l, OR13, SR10, SR‘S NR1R8 hal o,

(C=O)C,_7a|k)/ or SOnR9, and R3 together with ‘“dj Egrma carbo clic
or het whicR rfh)anbdi“EISaYQ%&:De%Wl%ﬁ‘afqu?“‘s"’tﬁ‘ﬂéﬁ f‘ilﬁcé B9 REPUPSONEIIEE, | k|
which may be optionally a)substituted by OR14; (CHZCHZO) R10, C 1_7al kyl

whi ch may pef: partially unsaturated and is optionally (b) substituted by one
or nore substi tuE_nts $gl ected froma group Oc)consisting of NR7R$, R,
SOnR9, or OC24al kyl whi'ch may be further substituted by het, ORLD, or
NR7R', or C3_8cy@hoal kylo,whi ch may be partially unsaturated and optionally
substi t ut ed by one or mire substituents selected froma group consisting of
R', NR7TFR, SOrrR9 Slor @Y7alkyl optionally substituted by R', NR-'R, or
SO1R9- -63 - %ﬁ I?@IS (a) Cil-7alkyl, (b) NRR, (c) aryl, or 5
(d) het, V\/nereln aid e% |s bound via a carbon atom R? and R8 are

i ndependent | y (e) (C=O)R®,

(H  (C=0)OR’,

(g) cyano,
10 (h}) het, wherein said het is bound via a carbon atom,
i)  OR",
()] Ohet,
(k) NR'R®
M SR,
15 (m) Shet,

(n) NHCOR",

(0) NHSO;R",

(p) C..7alky! 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 salkyl, or SOnR’, and

(qQ) R? together with R® or R* form a carbocyclic or het which may be
optionally substituted by NR'R", or Cyqalkyl 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", SO,R®, or OC3 salkyl which may be further
substituted by het, OR"®, or NR'R®, or

30 (¢} Cs.scycloalkyl which may be partially unsaturated and optionally

substituted by one or more substituents selected from a group
consisting of R, NR'RE, SOqu, or C|.7alkyl optionally substituted by
R'' NR'R?, or SOR’;
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(a) H (b) aryl, (c) C1_7al kyl which may be partially unsaturated and is
optionally 10 substituted by one or nore substituents sel ected from aAUb 2004
group consisting of aryl, NRIOR, R', SOmM9, CONRLIORL, or halo, or; (d)
C3_8cyci oal kyl which may be partially unsaturated and optionally
substituteg®hy one or nore substituents selected froma group consisting

of R', NR7Rg, SOR9, or Cl.7al kyl optionally substituted by 15 R', NR7Rg,
or SO MR, or (@ RXamkYR8 together with the nitrogen to which they are

attached form a , het; is 20 (a) aryl, (b) het, (c) C3-scycloal kyl, (d)
N . : .
met hyl, or (e) ((:E 7al Kyl "whi ch may be partially unsaturated and is
optionally 25 supstiddited by one or nore substituents selected froma
group consisting of NRIR1, R', SH CONR ORl, or halo; Riois (a) H (b)
met hyl , sor 30 (dil) C2_lwal whdreigseiddieald Bousadys 3 eUPRYABIOH, R' is (a) ORL0,
(0) Cnet, 645 i A2 2004() Carvl ()
{a) 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) Cj.scycloalkyl which may be partially unsaturated and optionally
substituted by one or more substituents selected from a group
consisting of R'", NR'R?, SO4R’, or C, 7alky! optionally substituted by
5 R", NR'R?, or SOLR’, 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.gcycloalkyl,
(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"Yis
(a) H,
(b) methyl, ot
30 (c) Ca.7alky! optionally substituted by OH;
R' s
(a) OR'?,
(b) Ohet,



CO2R "¢, 5(e) het, (f) aryl, (g)CN, or C3-8cycloal kyl which may be
partially unsaturated and optionally O(h)substituted by one or nore = 3 AUG 2004
substituents selected froma group consisting of R', NR7R$, SOTR9, or

Cl. 7al kyl optionally substituted by R', NR7R8, or SOMR9; (a) H sR 2

I s(b) het, (c) argél), (é)‘i{]q_gcycl oal kyl, 13(e) nethyl, or (f)C2-7alkyl
optionally substituted by NR R8 or R~ 0i (a) (P=O(OR14)2, R
i s(b) CO( CH2) " CON(@hi3) - CCHR)* SO, 3-M+, (c) an anino acid, 534 is(d)
C(=Oaryi, or (e)C(=0 Cl.7al kyl optionally substituted by NR7/R8, aryl, het,
OCRH, or O CH2)" CR14Pet a)
)  anl,
5 (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;.;alkyl optionally substituted by

R'' NR'R®, or SOR":

10
R'?is
(@) H,
(b} het,
()  anyl,
15 (d) Ciscycloalkyl,
(e) methyl, or
(f)  Csoalkyl optionally substituted by NR'R® or R'";
R is
(@  (P=O)OR'),
20 (b) CO(CH2),CON(CH;)-(CH2):SOs M",
(c) an amino acid,
(d) C(=0)aryl, or
b (e) C(=0)C,.;alkyl optionally substituted by NR'R®, aryl, het, CO;H, or
O(CH,),COR";
25 R'Mis
(a) H, or
(by  C,qalkyl;

each i is independently 2, 3, or 4;
30 each nis independently 1, 2, 3,4 or 5;
each m is independently 0, 1, or 2;

M is sodium, potassium, or lithium;
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H, or (b)Cl-7alkyl; each i is independently 2, 3, or 4, 30 each nis

i ndependently 1, 2, 3, 4 or 5; each mis independently 0, 1, or 2; taiAlG 2004
sodi um potassium or lithium -65 - 5 AUG 2006 aryl is a phenyl radi cal or
an ortho-fused bicyclic carbocyclic radical wherein at least one ring is

aromati c; a?rg]e]rse &%g%ylﬁﬁéllmallo'? aﬂ%h%%&édybzwétchﬁﬂ& icWadliRal0MKereih alRae

substi tuent the group consisting ot halo, OH cyano,
CO2R14, CF3, offelrirfyail laeotiyaticand C1. 6 al kyl 5 whi ch naybe further substituted
by one to three SR14, NR14R14, OR14, or CO2R14; het is a four i f%)ﬂ five-
(5), six- (6yhesin apeAgY i ewon?élwﬁabﬁauté%m%%“édﬁé?mﬁﬁgﬁﬁlwe&ﬁeﬁ ected’irom

het eroc I h f t
consi sting o pian g ol PlogRi AFPECOR “RrET RERERy BT S o a

benzene rd ngwhRh e figtGhbgirhel o oay & mr@rm‘ﬁ NRO‘RM@I@ noraﬁ:‘@zRIeI is
optionally substituted with one or nore substituents selected from the
group consi shétnga ﬁcfurhw)oﬁ\’fa{ﬁ) sixaii®), opseaayd (7) mopreezed ehgatedior gaBRYd oxo,

SR1d, N 4R BGREIE B Rl b2 26 BT R TG PP g p Ry O °°

carrier. 7. &B%eﬁ%?'a?n'dqr'tr%cnc%Edﬁ‘lﬁo?hﬁfaﬂb'ri‘us%dltﬁ a®enzdhe rilggocanyposi ti on
of claim6 wherein R is selected fromthe group consisting of 20 nmet hyl ,

et hyl, propyb;cyclmwapwqe prowpl , tert-butyl, car boxynet hyl, (Cl -

al koxy) car bon | met h dr oxyet hyl - nmet hox -
t et r ahydf®dpy M ﬁW‘bi’%}O bﬁ)?/ﬁ/“’"f‘ﬁ%ﬁ li%‘%?‘ﬁ&’i‘ﬁﬁ’w or gt %IF n?t ﬁ@cﬁrﬁsﬁio tc? TI(OT%q
(di met hyl am ng),%&gy s?sn gre,mﬂ,' oL Do, pRedl, D mf'r@W m@xilkm%r oo,

nmet hyl pyrrol I rS dii sopropyl am no) et hyl 14 e
2-pyrrolidi notimyd, ehdh‘ﬂ: 6alky1 @ichdhage Hyiarisnbsisstop Pl ona trithiean§R . NR

OR", or COZRM;
15  and a pharmaceutically effective carnier.
7. The composition of clajm 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, (Cli-7
alkoxy)carbonylmethyl,  2-hydroxyethyl, 2-(2-methoxyethoxyjethyl,  3-(2-
tetrahydropyranyloxy)propyl,  2-morpholinoethyl, 2-(diethylamino)ethyl,  2-
(dimethylamino)ethyl, 2-piperidinoethyl, 3-piperidinopropyl, 2-(1-
methylpyrrolidin-2-ylethyl, 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



9. The conposition of claim6 wherein R2 is selected fromthe group
consi sting of CH2-norpholine, CH2-(tetrahydro-2H pyran-4-yl), al kyn‘l5 &l 204

‘and (CH2)30H. 30 10. The conposition of claim®6 wherein said conpound is

selected fromthe group consisting of --5 AU62004

N- (4- chl or obenzyl ) - 6-i odo- -met hyl - 4- pxo- . . . P
¥t nydr o 5- dthsPirBbstex S R i Sl ST <ipnrsrhoppds
-propynyl)-1- et hyl - 4- oxo-1, 4-di hydro-3- c¢ innolinecarboxam de; 5

N- (4- chl orobenzyl) - 6- (hydr oxynet hyl ) - 1- met hyl - 4- oxo- 1, 4-di hydro-3- ¢

i nnol i necar boxaNi(de:hlorobenzyl)-6-(3-hydroxy-1-propynyl)-1-methyl-4-oxo-1,4-dihydro-3-

N- (4- chl or obenzyl ) - 6- (4- hydr oxy- 1- but ynyl ) - 1- net hyl - 4- oxo- 1, 4- di hydro-3- 10
ci nnol i necar box&elnecMbpRamide s obenzyl ) - 1- net hyl - 6- ( 4- nor phol i nyl net hyl)

- 4- 0X0- I5 , 4-di hydro-3 - cinnolinecarboxam de; N (4-chlorobenzyl)-8- { [(1
R 2R) - 1- hydr oxy- 2- net hyl cycl ohexyl] et hynyl)

- 1- et hy| - 4- oX ONE4(dhebrobénegh) 6-Qivid iy arettdA ly 1 -mett oyt 4y oxo0-1,4-dihydro-3-

1, 4-di hydr o- 3-ci nnol i necar boxam de; 15

N- (4- chi or obenz§inpolgnecasperypidspy| et hynyl ) - 1- met hyl - 6- (4- nor phol i nyl net hyl ) -
4 o0xo0-1, 4-di hydro-3 -ci nnolinecarbox arnide;

N- (4- chl or obenzyl ) -8-[ 3- (di net hyl am no) - 1- propynyl ] - 1- net hyl - 6- (4- 20

mor phol i nyl met hyl M- eveBerzyfh=-6H N EeHrox -1 Gunyigl)- needrnibaxad- id;dihydro-3-

N- (4-chl orobenzyl ) - 1-nethyl -4-o0x0-8- 4-((4R)-2-0x0-

1, 3- oxaztll i di n- ginpplinecarbignamides | ,

- 6- (t et r ahydr o- N-dpshlambdnayl)retrieity)-61(44amoiphgkinyd methybi-hasei lfcd@ydoxtni de; 25

N- (4-chl orobenzyl ) - 8- (4-hydr oxy-1-butynyl ).-1-nmet hyl <.6s (4- hol.i Py
nyl methyl )- 4-o0 ‘6‘%“’11’,"’5?8{ ?ff‘ﬁf-é?,- ci nnol i #é%‘é%ﬂ%?h?ﬁ/z&@?sf{ﬁlﬁ%@hph%m” 2
N- (4- chl or obenzyleipfeiciohiek W ¢loRlipypyd-d23-BY(Rtdahydrio- 21 4 Pintedhyl 3O
nmor phol i nyl et hﬁe}t})ﬁ?%x%?lwg%t I hy%r o- 31?9& nnol i ﬁecar %oxan}‘??g; $
N- (4- chl or obenzy|4)di8yi®; BeinolrEcaonapide3- hydr oxy- L -propynyl)- |
- et hyl - 6- (4-
15
N-(4-chlorobenzyl)-8-(cyclopropylethynyl)- l-methyl-6-(4-morpholinyimethyl)-4-

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

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-oxo-8-{4-{(4R)-2-0x0-1 ,3-oxazolidin-4-yl]-1-
butynyl } -6-(tetrahydro-2H-pyran-4-ylmethyl)-1,4-dihydro-3-

cinnolinecarboxamide;
25
N-(4-chiorobenzyl)-8-(4-hydroxy-1-butynyl)- 1-methyl-6-(4-morpholinylmethyl)-
4-oxo0-1,4-dihydro-3-cinnolinecarboxamide;
N-(4-chlorobenzyl)-8-[( 1-hydroxycyclohexyl)ethynyl]- {-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-cinnolinecarboxarmmde:

-67 -




mor phol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3-ci nnol i necar boxat ni de; -67. - ? Ab%
2004 N-(4-chl orobenzyl)-8-[(3S)-3-hydroxy-I-butynyl]-1-nethyl-6-(4- " AUG 1004
nmor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxani de; 8- {
3-[ (am nocar bonyl )am no] -3-nethyl - | -butynyl } -N-(4-chlorobenzyl)-1 5
met hyl - 6- (4- morRhal dpfyb L9. r4s 2% Dydrokyi-Bigh3-3-Réth s (Necar boxan de;

L ?ﬁ‘ﬁ?ﬁs ERERG -§-(4-? g 4

N- (4- chl or obenzyl)-1-ne -[3-neth hi oxo- 1, 3, 5-triazi nan- |
-yl)-1- morpholinylmethyl)-4-o0xo0-1,4-dihydro-3-cinnolinecarboxamide;

but ynyl ] - 6- (4- nor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de;
10 N-(4-chl orobenzyl)-8-[(3R)-3-hydroxy-I|-butynyl]-21-nethyl-6-(4- norpholi

nyl nmet hyl ) - 4- ox@-%, (4-.di - i-nool i b 10184 -chlorob 1)-1-
N- (4-chl or obenz§/)I{%-qéﬁpﬁ%gﬁ%%l%%%mgmﬁ?#) - S, (C)X(c)){OS-en?y )

4-[ (4R) - 3- 0X0- theBryd6a@ahbapholidyllelyl-bokynyd-dihydro-3-cinnolinecarboxamide;
}-1, 4-di hydr o- 3-ci nnol i necar boxam de; 15

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- hol {ny,l t hyl ) 34t 0xo- 1, ' |4 agcar hoxanj,de;
N (- Shi o obena bt - aBieBR A St bt b 1 BeROT L SRR RR A A
mor phol i nyl met hub@ngﬂ@xg-.ﬂaoﬁmdh HetryBr4lonnal 4-aibgardodx ambiisgcarboxamide;

N- (4- chl or obenzyl ) - Il [(1 R 2S)-2-hydroxycycl opentyl]ethynyl)
- 1- net hyl - 6- (4-

mor phol i nyl met hy] ) - 4--0x0- 1, 4- di ror 3r Ci nnol i necar b icdg; 25

N- ( 4- chl 8F obenz{i" 4@“?%’%%??%%%393? Py F%wagﬁl{/ﬂ%@r?eq?’hyl _6- (4-

mor phol i nyl met h)ﬂ&rpﬂﬁ]ﬂé«ﬂﬁé{hﬁl‘)ﬂ!—&%ﬂ[,Q=d3h)9dr8{304ihxﬁlﬂﬁl%ﬁzhﬁémide;;

N- (4-chl orobenzyl )-8-[3-(4,5-dichloro-1 Himdazol- | -yl)-1-propynyl]-

| - met hyl - 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-chlorob | ).-8-(3- roxy-l-pro ) -A-1me | - 6- . Py

mor phol i nyl met h '@l'ﬁgIBWSET?}HY'gi’ﬂ?}ﬁ\‘lbﬁf%’E&%%H&'&%@gg%?%%a%ﬁ 1G22 %

2004 1 3—0xazolidin-4-yg- 1-butyn ]2 -1,4-dihydro-3-cinnolinecarboxamide;

N- (4- chl or obenzyl) - 1- met hyl <4-oxo0- 8- ( phenyl'et hynyl ) - 6- (t et r ahydr o- 2H pyr an-

4- ylmethyl)-1, 4-di hydro-3-ci nnol i necar boxam de;
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,25)-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-yl)-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:

6% -




N- (4-chl orobenzyl ) - 8- ( 3- hydr oxy- 3- phenyl -1 - propynyl ) - 1- et hyl - 4- oxo-__65 Aﬁﬁ 2004
(tetrahydro-2H pyran-4-yl net hyl) -1, 4-di hydr o- 3-ci nnol i necar box am de;

N- (4- chl orobenzyl ) - 8- ( 3- hydr oxy- | - propynyl ) - 1- net hyl - 4- oxo- 1, 4- di hydr o- 3-

ci nnol i necar boxam de; 10

N- (4- chl or obenz R - NOX Ve Yy k) mite b6 etalyvdiodithydama3-
ci nnol i necar box{ﬁ#%g?lgﬁf%%ﬁﬁﬁ?%gg%g?%”-sS(P( 3rg§ﬁiltd¥oy>1<);‘/‘-ql e vt
- propynyl ) - 1- netyivykth4h olxo-dihy(ite B campting:aghdxamide;

pyran-4-yl met hyl ) -1, 4-di hydr o- 3-ci nnol i necar boxam de; 15
N- (4-chl orobenzyl ) - 8- (4- hydr oxy-

|
-butynyl') - 1- net '}YJ(%.%H%%@%@%@%@%ﬁH{ ,332- en 1-1;})8{%}((1131_1)-l-mcthy]—4—ox0-6-

pyr an- 4-yl met hyl’) - crrnnoli necar bo

N- (4- chl o obenzyletraBydr3-IHlipyRh iy iareing)- 1 3-dihppyidytihndlinmmettpkamidexo- 6- 20
(tetrahydro-2H pyran-4-yl net hyl ) -1, 4-di hydr o- 3- ci nnol i necar boxam de;
N-(4-chl orobenzyl ) -1-[3- (et hyl sul fonyl) propyl ] - 6- (4- mor phol i nyl met hyl ) - 4-

oxo-1, 4-di hydr o-3-.¢i npol.i hecar,bgxa X 1. A-oxo.] d-di 3
N-(4-chl or obenzﬁ)(g"fgﬁg?%ﬁﬁﬁf@ﬁlyg 50%3 | 5’@?"859-‘(‘]) -161?8[4{1}( ln'gror))( ﬁoll’ti1 rclli/riy%% %yl ) -4-
0x0- 1, 4- di hydr o-3nsdiineedboemanboxar ide;

N- (4- chl or obenzyl ) -1-[ (2- hydr oxyet hoxy) net hyl ] - 6- ( 4- nor phol i nyl net hyl ) - 4-
0x0-1, 4- di hydr o- 3- ci nnol i necar boxam de; 30

N- (4-chl b [.)-6-(4- [ j,nyl.meth - 4- - .
N etranydPor a1 dikaghictolE R Stk Rb B Sl oge A gibvarod- i
2004 cinnolinecarboxamide;

N- (4-chl orobenzyl)-1-(1, 2-di et hyl - 4- pyrazol i di nyl) - 6- (4- nor phol i nyl net hyl ) -
4-' 0xo0- 1, 4-di hydr o- 3- ci nnol i necar boxam de;

N- (4- chl or obenzy].) - 6- ( 4- nor cg( | et hyl -1-§,_-c_)x [ ),--4- QX0 - dizhydro
- 5 3-cinnoli neclﬁf(ﬁtﬁliﬂwg'g‘,zgnll @?%*ﬁq%’%ﬁ"@%]oﬁﬂ" 611- "’?Ih%mﬁ dic éftatharo 2h

3-[ (13- hydroxypr Wﬁﬂ-ﬁ%lﬁﬁﬂ%&l P4 drg-3-cBofinecarboxamide;

nmor phol i nyl net h - 4- 0x0- 1,’4-di hydr o- 3-ci nnol i necar boxamni de; 10

N- (4- chl orsobenzyl ) - 1-[ 2- ( 2- et hoxyet hoxy) et hyl ] - 6- (4- nor phol i nyl met hyl ) - 4- ox
. N-(4-chlorobenzyl)-8-(4-hydroxy-1-butynyi)-1 -methyl-4-ox0-6-(tetrahydro-2H-

pyran—ﬂf-ylmethyl)—l,4-dihydro—3—cinnolinecarboxamidc;

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

N-(4-chlorobenzyl)- 1-[3-(methylsu]fonyl)propyl]-6—(4-morpholinylmcthyl)—4-

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

25 N-(4-chlorobenzyl)-1 *[3-(methylsulfanyl)propy]]-6-(4-morph0}inylmelhyl)—4—

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

N-(4-chlorobenzyl)- 1—[(2—hydroxyethoxy)methyl]-6-(4—morpholinylmclhyl)-4'
oxo-1,4-dihydro-3-cinnolinecarboxamide;

30
N-(4-chlorobenzyl)-6-(4-morpholinylmethyl)-4-oxo-1 -tetrahydro-3-furanyl-1,4-

dihydro-3-cinnolinecarboxamide; -

-G9 -



1, 4- di hydr o- 3-ci nnol i necar boxam de;
N- (4- chl or obenzyl ) - 6- (4- nor phol i nyl met hyl ) - 4- oxo- 1- [ ( phenyl sul fi nyl )neal LK
- 1, 4-di hydr o- 3-ci nnol i necar boxam de; 15
N- (4- chl orobenzyl ) - 6- (4- nor phol i nyl net hyl ) - 4- oxo0- 1- henyl sul f onyl ) met hyl
- (1 4- di hydr o- 3g1c34mm(rpbf§@a )ﬂosda%%/lifé}yl4¥py)razolidinyl)—6-u-rpn0rp%linylmeth%)l)*- vl
N- (4- chl orobenzyl ) - G- (.4- por.phol i,nyl - 4- 0x0- 1-
[ (phenyl sul fany%{’jt%fé'tg'ﬁé}ﬁy&g' 26"'1?15{]?8%}&%%5@5’- ci nnol i necar boxanmi de;
N- (4-chl orobenzyl ) - 6- (4- nor phol i nyl net hyl ) - 4- oxo- |
-tetrahydro-2H pyran-3-yl - 1, 4-di hydro-3 -cinnolinecarboxam de; 25
N- (4- chl or obenzii--chlgrohestzit G (d-margho)ingimeyiil)- 6(3-oxerarYdraxey) fndthydro-- 4- oxo
- 1, 4-di hsydro- 3-cCi n%?l i necar boxam de; N-(4-chlorobenzyl)-1-{
[ (4- chl oropheny CEMOPPEA IR 1 - 6- (4-
mor phol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de; 30
N- (4- chl or obenzyl ) - 6- (4- nor phol i nyl met hyl ) - 4- oxo- 1-t et r ahydr o- 2H pyr an- 4-yl
- 1, 4- di hydr o- 3Nef4nctobioherczgt)ble x 33y droa@ropyb)s Wl yPlpoapy! | -6-(4-
N- (4- chl orobenzyl ) - 1- net hyl - 6- ( 4- nor phol i nyl net hyl ) - 4- 0xo- 8- ( 4-
t hi orror phol i nyl ﬁ&fﬂiﬂh}\y?{‘}%hﬂ?‘ﬁﬁo&’@'—dﬁyﬁﬁ%)r‘ic S%ﬁ%ﬁ%ﬂﬁaﬂg‘?e’
N- (4- chl or obenzyl ) -8-[ (4- hydroxy- 1-pi peridinyl)nmethyl]- | -nmethyl-6-(4- 5
nmor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol t neear boxani de;
N- ( 4- chl ey obenzW-j4&lofobéd) - B{hyZietoyxpynoxy)étblyihgt(tmeordphblinylmeihyl)-4-oxo-
-met hyl - 6- (4- nor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3-ci nnol 1necar boxam de;
to N (4-chl or obdikgihydm:-3-cranelagcasbpxamisieper i di nyl ) met hyl | - 1- met hyl - 6- (4-
nmor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxanmi de; [ 3-{
[ (4-chl or obenzyl ) arni no] car bonyl } -1-nethyl-6-(4-norpholinyl
met hyl ) - 4- oxo- N-d4-chlBhote fryd)-6-H(Haedrpolinyiraithylh-44oxvel-plpbea yhadampngthdi-e 15
N- (4-chl or obenzyl‘z -‘S-Shydrpxyr.ret h)ﬂ ) - 1- et hyl - 6- (4- nor phol i nyl net hyl ) - 4-

1,4-dihydro-3-cinnolinecarboxamide;

15
N-(4-chlorobenzyl)-6-(4-morpholinylmethyl)-4-0xo-1 -[(phenylsulfonyl)methyi]-

1,4-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-6-(4-morpholinylmethyl)-4-o0xo-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-[(mnethylsulfanyl)methyi}-6-(4-morpholinylmethyl)-4-oxo-

1,4-dihydro-3-cinnolinecarboxamide,

N-(4-chlorobenzyl)-1-{[(4-chlorophenyl)sulfinyl}methyl } -6-(4-
morpholinylmethyl)-4-0x0-1,4-dihydro-3-cinnolinecarboxamide;

30
N-(4-chlorobenzyl)-6-(4-morpholinylmethyl)-4-oxo-1-tetrahydro-2H-pyran-4-yl-

1 ,4-dihydro-3-cinnolinecarboxamide;

=70 -



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

N- (4- chl or obenzyl ) - 8-[ (3- eyanobenzyl ) am no] - 1- net hyl - 6- (4- 20 - 3 AUG 2004
nmor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxani de;

N- (4-chl orobenzyl ) - 1- net hyl - 6, 8- bi s(4- nor phol i nyl net hyl ) - 4- oxo- 1|, 4- di hydr o-
3- cinnoli necaﬂ\bbéeahnlnd:é)cna&) i -methyl-6-(4- morpholmylmethyl)-4 -0x0-8-(4-

8-[(1l-acetyl-4-pjperidinyl)am 4:C Ioro enzyl t hyl - 6- (4- norphol
i nyl met hyl ) - 4- oX@omomp lw‘zﬂ%hﬂl%"*r%ﬁ%q %’3?% nf'gm xgmﬁg

N-(4-chl orobenzyl)-1-methyl -8-{ [ 1-methyl-2-(phenyl suI fonyl) et hyl ] am no)
-6-(4- norphol i nyl nethyl)-4-o0xo0-1, 4-di hydro- 3-ci nnol i neear boxam de; 30
N- (4- chl or obenzN-J4- 8hloic[b3ﬂ£34}—ﬁ7£§(4hhvcygnemjglger@mmhxii'é}:iwl]wla@n(‘ffro) -

-nmet hyl - 6- (4-norphol i nyl net hyl) - 4- OXdQ thro 3 Ci nn%l i necar boxani de;
-71 - 5 AUG 20@'lz¢orpholm methyl)- 4 oxo 1,4- hydro 3 cinnolinecarboxamide;

8- am no- N- (4-chl orobenzyl ) - 1- et hyl - 6- (4- nor phol i nyl met hyl ) - 4- oxo- 1, 4- di
hydr o- 3- ci nnol i necar boxam de; N-(4-chl orobenzyl)-1-nethyl -6-(4-norphol i nyl
net hyl ) - 8- [ ( 3- niN{alBRZMehyN)- eql(z.R)sa Hydeaoypyrrolidinyl methyl ) - 1 -raethyl-6-(4-

1, 4- di hydr o- 3- ci nnol i necar boxam d

N- ( 4- chi or obenzyhgrphobmsilmgthyb- "(%%ﬁpﬁbﬁifﬁ)ﬁl HEEPNACFAROXABLIBL (t et r ahydr 0- 2H

pyran-4-yl am no) -1, 4-di hydr o- 3-ci nnol i necar boxam de; 10

N- (4- chl orobenzyl) - 6- (3- hydroxy- | -propyl)-1-nethyl-4-oxo- 1, 4-di hydro- 3-
ci nnol i nggar boxagq iﬂi.%md}szﬁ%C{(?B%ay& Jl=fipdritimyisthety- (kmethyl-6-(4-
- butyl) - 1- net hyl

oxo0-1, 4- ro-3- 15 cinnoli necar boxam de;
N (4- chl or obenzymgmr-pao{m:[l(nmyn% -oxo-hyadibxgroB-prap e e HBIAs | et hyl )

- 1- met hyl -

4- 0x0- 6- (t et rahydro- 2H pyr an- 4-yl net hyl ) - 1, 4- di hydr o- 3- ci nnol i necar boxam de

. 20 [|3 [[g4 ch!orobenzyl)amxno]carbonyl} 1-methyl-6-(4-morpholinylmethyl)-4-oxo-

N- (4- chl or obenzyl) (cycl opropyl et hyl ) -1-net hyl - 6- (4- nor phol i nyI nmet hyl ) - 4-
ox0- 1, 4-d i hydr o} 8-dtiyduor8ldinmediayBoreyl ﬂéﬂomb?mlcéﬁ]bexk‘léﬁen zyl )-8 - [3 -(di
met hy | alrgl no) -1-propyl]-1-nmethyl-6-(4-

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

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

N-(4-chlorobenzyl)-8-[(3-cyanobenzyl)amino}- 1-methyl-6-(4-
20 morpholinyimethy!)-4-oxo-1 ,A-dihydro-3-cinnolinecarboxamide;

N-(4-chlorobenzyl)-1-methyl-6,8-bis(4-morpholinylmethyl)-4-oxo- 1,4-dihydro-3-

cinnolinecarboxamde;

25 8-[(1-acetyl-4-piperidinyl)amino]-N-(4-chlorobenzyl)-1-methyl-6-(4-

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

N-(4-chlorobenzyl)-1-methyl-8-{{ 1-methyl-2-(phenylsulfonyl)ethyljamino}-6-(4-
morpholinylmethy!)-4-oxo-1,4-dihydro-3 -cinnolinecarboxamide;

30
N-(4-chlorobenzyl)-8-{ [3-(4-methoxyphenyl)-1 -methylpropyl}amino}-1-methyl-
6-(4-morpholinylmethyl)-4-oxo-1 ,4-dihydro-3-cinnolinecarboxamide;

-T1 -



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

N- (4- chl or obenzyl ) - 1- net hyl - 4- oxo- 8- (4-[ (4R) - 2- oxo- 1, 3- oxazol i di n- 4-'y5 ]G‘U[iz{]”ﬁ
butyl)

-6- (tetrahydro-2H pyran-4-yl net hyl ) -1, 4-di hydr o- 3-ci nnol i necar boxam de; 30
N- (4- chl or obenz)8- )mBIO(M-(hychmmﬁnllﬂbdtfytlﬁyl §-(4-morpholinylmethyl)-4-oxo-1,4-

) m;t RyL/JIG go(()j m)rdol[?o(lmr&_é“rlrr%hf%cgrbomml 1, 4- di hydr o- 3- ci nnol i necar boxam de;
N-(4-chl orobenzyl) - 8-[(1-hydroxycycl ohexyl)ethyl]-1-nethyl -6-(4-

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

N- ( 4- chl or obenzy\W )(4&h(030l3:ndyl¢-yahe1byle@y4 n@rpmmg}q;ethyl)—ﬁF{(bpyrqbenzyl)ammo]

1- net hyl - 6- ( 4- r phol i nyl net h 4- di hydr o- 3- ci nnol

i necar boxani de; "NQ{QF1ﬁhﬁlaya;'ﬂén%‘?g?l‘@cfrggﬁmgehydr oxy I
-butyl]-1-nethyl-6-(4- norphol inylnmethyl)-4-oxo-1, 4-di hydro-3-cin not

i necar boxam de; to

8-{ 3- [ (am nocar beayichiurbteakyi3-1rmethyl-6 (4 mutrpholinjirethglildomnebqzyrhl) ydio-28k-hy | -
- (4-norpholinyl methyl)-4-oxo-1, 4-di hydro- 3-cjnnol, inecarboxam de;

N- (4-chl or obenzyIP})faf!L“dfé%WPl 3%‘9%@91’?&7@“’3‘3] ECHRPXABIIS, 3, 5-t i azi nan- |

- y| ) -1-

butyl]-6-(4- m)rphol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3-ci nnol i necar boxam de; 15
N- (4- chl ofpobenzyl ) - 8- [ (3R) - 3- hydr oxy-1 -butyl ] - 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 or obenzyN)(4 chlargbenzyl) €- @dbmwaPWWi)nﬁﬂ‘?WY)‘“44Q’&(b4ﬂﬁlkfydm 3-

4-[ (4R) - 2- oxo- L d

1, 3- oxazol i di n- 4 ‘W? IneeyBOIANIG: 4 di hydr o- 3- ci nnol i necar boxani de;

N—(4 chl orobenzyl ) -8-[3- (1, 1- di oxi do- 4-t hi onor phol i nyl ) - 1- propyl ] - 1- met hyl -
6- (4-norpholinyl nethyl)-4-oxo-1, 4-di hydr o- 3- ci nnol i necar boxam de; 25

N- (4- chl or obenzyN)(48>114®0h§IdUB>@f€4i hysisotyy 1 -putyl byl gt ?m-hﬁrqjhrﬂfpﬁw met hyl ) -
4- oxo-1, cinnolin gcar boxam de; N-(4-chl orobenzyl)-8-

[ (1R 2S)- E hydro9<'39893/lé eSﬁ@ﬁWPj Sthyl) -1-methyl -6-(4-

nmor phol i nyl met hyl ) - 4- oxo- 1, 4- di hydr o- 3-ci nnol i necar bboxam de; 30

N- (4-chl orobenzyl) - 8- (3- hydroxy-3-nmethyl - | -butyl)-1-nethyl-6-(4-

nmor phol i nyl et hyl ) - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de; -73

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

4-0x%0-6-(tetrahydro-2H-pyran-4-yimethyl)- 1,4-dihydro-3-cinnolinecarboxamide;
20

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

N-(4-chlorobenzyl)-1-methyl-4-0x0-8-{4-[(4R)-2-0x0- |,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)- | -methyl-6-(4-morpholinylmethyl)-4-

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

=72 -



- 5 AUG 2004 N-(4-chl orobenzyl)-8-[3-(4,5-dichloro-1 Himdazol- |
-yl)-1-propyl ] -1-nethyl-6- = 5 AUG 2004
(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 )-8-[3-(1 Himdazol- | -yl)- | -propyl]-21-nmethyl-6-(4- 5
mor phol i nyl net hﬂ-ﬁ‘l—ahlemcnwl);&-Iﬂi-hW?’b‘/ﬁSGleg?’%YHSFWYHéL‘Hf%‘HJ}‘a?r‘#‘de;

N- (4-chl or obenzy] ) - 8- imdazal polaaABldinndlineliBoydilde- 1- met hyl - 6- (4-
nmor phol i nyl net hiﬁu%rp ql%ni?)@%t}lgb(ﬁn%&gf%_ l-]%dlrcr’mo‘i)l??lelcngr boxam lde; io

N- (4-chl orobenzyl ) - 8- ( 3- hydr oxy-1| - propyl ) - 1- net hyl - 6- (4- nor phol i nyl net hyl ) -
4- oxo0- 1, 4-di hydr o- 3-ci nnol i necar boxam de;

N- ( 4- chl or obenzy¥-Y4-chloeatiepryl 84} d=ccychersppyl S hyArgxss L e s AR A%y r an- 4-

yl met hyl ) -1, 4-di hydy o- 3-ci hnql j necar,b ] de;- : e

N- (4- chl of obenzﬁ%mg&(@ﬁﬂﬁt&yﬁkdy-?’gﬁécﬁyﬁ/%9p?'8%(§f339¥b9}r%?ﬁ§1 - 4- 0Xx0- 6-
(tetrahydro-2H pyran-4-yl methyl)-1, 4-di hydro- 3-ci nnol i neear boxam de;

N- (4- chl or obenzyl ) - 8- (3- hydroxy- | -propyl)-1-nethyl -4-o0xo0-1, 4-di hydro-3- 20
ci nnol i necar boxawi(4kehlohbticazdhBdf B ehhydrpx 81 tatyl dpsthyl-6-(4-

1- butyl)-1-net hyl - 4-o0xo0- 1, 4-di hydr o- 3-.. ci nnol.i necar 1Lde; 25

N- (4-chl or obenz;IP?‘PQQI(‘@lﬁ‘ﬁéﬁygx‘{}gi“?’gr“c')‘b‘iﬁ%r? %Fﬁlﬁéc %)ég%hg@( t et rahydro- 2H
pyran-4-yl nmet hyl ) -1, 4- di hydr o- 3-ci nnol i necar boxam de;

N- (4- chl orobenzyl ) - 8- (4- hydroxy-1-butyl)-1-met hyl - 4- oxo- 6- (t et rahydr o- 2H
pyr an- 4- yionet hy| §-{1[éndhdoadronyBaminidHinebylat bokdhiNdet-ctdorobenzyl)- 1-methyl-6-

N- (4-chl orobenzyl ) -8-[ 3-(di net hyl am no) -.1- pr l]-1-nmethyl - 4- oxo- 6-

(t et rahydro-2H p{)ﬁ‘rfaﬂtpgo’g}?%‘@ﬂ\)’f)ﬂ'?’,(%}&%"Fﬁéﬁ‘%&?%&g}‘ﬂlﬁ%ﬁ‘:ﬁ%’ %‘é%‘&mm de; -74
N- (4-chl orobenzyl )-1-methyl -8- { [nethyl (tetrahydro-2-

f uranyl net hyl ) am no] net hyl } -6-(4-norpholinyl met hyl)-4-oxo- 1, 4-di hydro- 3-
ci nnol i necar boxani(dehlatdbentgly- lamethy&1iPonmisyl G (dethadxer 1.3 Sotriaginan-gridbar at i on

of a nedicanent for treatin or preventing a,viral,infegtion in manmal .
butyl]-6-(4-morp olinylm%thyl)—él-oxo-q ,4—d1¥1ydro-3-cmnoﬁnecarq)oxamﬁic;

15
N-(4-chiorobenzyl)-8-{(3R)-3-hydroxy-1-butyl}-1-methyl-6-(4-

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

N-(4-chlorobenzyl)-1 -mclhyl—G-(4—morpholinylmethyl)—4—0x0-8— {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-propy!}-1-methyl-6-

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

25 N-(4-chlorobenzyl)-8-(5-hydroxy-1-penty!)-1 -methyl-6-(4-morpholinylmethy!)-4-

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

N-(4-chlorobenzyl)-8-{ [(1R,2S)-2-hydroxycyclopentyl]ethyl}-1 -methyl-6-(4-
morpholinylmethyl)-4-oxo-1 ,A-dihydro-3-cinnolinccarboxamide;

30
N-(4-chlorobenzyl)-8-(3-hydroxy-3-methyl-1-butyl)-1 -methyl-6-(4-

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

-73-



12. The use according to claim 11 wherein said viral infection is a herpes
virus infection. 13. The use according to claim 1l wherein the mammal AUG208:
human. 14. The use according to claim 1l wherein said mamal is a |ivestock
or conpanion aninmal. 15. The use according to claim 12 wherein the

i nfection i s heNp@sctdonspérey)vB-f16t,5tyghdord: 1 jmglazal- byl) 8, pregyll deingtaykbst er
virus, human cytonegal ovi rus, or epstein- Barr.virus. 16. The use according
to claimi1l whefbrem® “&'r%ﬁﬁ'f‘pfl)“éWh]i'gldg}Yéléo" LIOURCARRIAMES ) o about 300
ng/ kg of body weight. 17. The use according to claim 16 wherein the anmount
adm nistered is fromabout 1 to about 30 ng/kg of body weight. 18. The use
accordi ng to cl ai-@-dhlobenzsing-{hel i-amplaaold! yb- lapgipgi] sit-medgi-6gdr ent er al | vy,
intranasally, topically, intravaginally, orally, or rectally. 19. A method
for inhibiting sophalinyimethyatisawer héwlinidsendraintoligecashoxs@iisy t he

pol ymerase with an effective inhibitory amount of a conpound of claim 1.

20. The nethod of claim 19 wherein the polynerase and the conpound are

contacted in Vi N-@-chld@ben®y YB3 -2094m2dazo T hgl)nEpfopgnd]- |ahahpt-2Q4-wher ei n t he
pol ynmerase and the conpound are contacted in vivo. 5 22. A conpound
sel ected from t morgrainylmehyl)-dtoxegl .4fdihydro-3-cinnolinecarboxamide;

N- (4- chl or obenzyl ) - 6-i odo- 1- net hyl - 4- oxo- 1, 4- di hydr o- 3- ci nnol i necar boxam de
; N-(4-chl orobenzyl) -6-(3-hydroxy-|-propynyl)-1-nethyl -4-oxo-1, 4-di hydr o- 3-
¢ in nol 4 necanboXembffend®-8-(3-hydrox -l-proRyl)-l-methyl-ﬁ-(4~m0rﬁholinylmethyl)—

- et

N- (4-chl orobenzyl ) - 6- (hydr oxynet hyl ) - yl - 4- oxo- 1, 4- di hydro-3- cinnol
i necar boxani de; 4hoxo4! dhlilpydob8ragtolingcqgrhoramideoxy- |
-but ynyl ) - 1- net hyl - 4- oxo- 1, 4- di hydro-3- 15 ci nnol i necar boxam de; and
N-(4-chlorobenzy!)-1-methyl-4-oxo-8-(phenylethyl)-6-(tetrahydro-2H-pyran-4-
ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;
15
N-(4-chlorobenzyl)-8-(3-hydroxy-3-phenyl-1-propyl)- 1-methyl-4-ox0-6-
(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-

20 cinnolinecarboxamide;

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

cinnolinecarboxamide;

25 N-(4-chlorobenzyl)-8-(3-hydroxy-1-propyl)-1-methyl-4-oxo0-6-(tetrahyd ro-2H-
pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide;

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

30
N-(4-chlorobenzyl)-8-[3-(dimethylamino)- l-propyl]- 1-methyl-4-0x0-6-

(tetrahydro-2H-pyran-4-ylmethyl)-1,4-dihydro-3-cinnolinecarboxamide,
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N- (4-chl orobenzyl ) - 1- net hyl - 6- (4- nor phol i nyl net hyl ) - 4- oxo- 1, 4- di hydr

O-

ci nnol i necar boxam de. 23. The conpound of any one of clains | to 10 'fi)i”@l%qgﬁ

i n medi cal treatnent.

is the treatnent or prevention of a herpesviral infection. 25. The

a conpound of ap 4-991%&%11%2?%%&{1};1;@{fng?tfg@{tg&ﬁ%goe—%? medi canment for

treating or

11

12,

13.

14.

15.

16.

17.

18.

19.

20.

preventing a

esvi on™i manmal .
furanylmethyl)amino]methyl}-6-(4-morpholinylmethyl)-4-oxo-1,4-dihydro-3-

cinnolinecarboxamide.

Use of a compound of claim 1 for the preparation of a medicament for treating

or preventing a viral infection in a mammal.

The use according to claim 11 wherein said viral infection is a herpes virus

infection.

The use according to claim 11 wherein the mammal is a human.

The use according to claim 11 wherein said mammal is a livestock or

companion animal.

The use 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 use according to claim 11 wherein the amount administered is from about
0.1 to about 300 mg/kg of body weight.

The use according to claim 16 wherein the amount administered 1s from about
1 to about 30 mg/kg of body weight.

The use 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 vilro.

-T73 -

20 24. The compound of claim 23 wherein the treatnent

use of
25
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21. The method of ¢laim 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-4-0x0-1,4-dihydro-3-

cinnolinecarboxarmde;

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-methy!-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 o prepare a medicament for

25  treating or preventing a herpesviral infection in 2 mammal.
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