;ederf6Tr#1 9 NOV 2003 WO 00/ 69826 PCT/ US00/ 08220 Substituted Pol ycyclic
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Coagul ati on Cascade Field of the Invention 5 This invention_is.) 900 he field
of anticoagul ant therapy, and specifically relates to conpbﬁﬁ@y{

conposi ti o oitkddadret hods for preventing and treating thrpshgddossg9ndi tions
such as coronary artery and cerebrovascul ar di sease. Mre particularly, the

invention relates to substituted polycyclic aryl and heteroaryl pyridone
conpounds t hat Substitatdd Byt Reichd B andgsetefodrPEP HRAGKEA i1 6} cascade.
Background of the | N¥&LLOL Inhibition of the Coagulation Cascade

Field of the Invention
5 This invention is in the field of anticoagulant therapy, and specifically
relates to compounds, compositions and methods for preventing and treating
thrombotic conditions such as coronary artery and cerebrovascular disease.
More particularly, the invention relates to substituted polycyclic aryl and

heteroaryl pyridone compounds that inhibit serine proteases of the coagulation
10 cascade.

Background of the Invention
Physiological systems control the fluidity of blood in mammals
[Majerus, P. W. et al: Anticoagulant, Thrombolytic, and Antiplplatelet Drugs.
15 In Hardman, J. G. and Limbird, L. E., editors;: Goodman & Gilman’s The
Pharmacological Basis of Therapeutics. 9th edition. New York, McGraw-Hill
Book Co., 1996, pp. 1341-1343]. Blood must remain fluid within the
vascular systems and yet be able to undergo hemostasis, cessation of blood
loss from a damaged vessel, quickly. Hemostasis or clotting begins when
20  platelets first adhere to macromolecules in subendothelian regions of an injured
and/or damaged vessels. These platelets aggregate to form the primary
hemostatic plug and stimulate local activation of plasma coagulation factors
leading to generation of a fibrin clot that reinforces the aggregated platelets.
Plasma coagulation factors include factors II, V, VII, VIII, IX, X, XI,
25  and XII; these are also called protease zymogens. These coagulation factors or
protease Zymogens are activated by serine proteases leading to coagulation in a
so called “coagulation cascade” or chain reaction [Handin, R. L.: Bleeding and
Thrombosis. In Wilson, J., et al. editors: Harrison’s Principles of Internal
Medicine. 12th Edition, New York, McGraw-Hill Book Co., 1991,p.350].
30  Coagulation or clotting occurs in two ways through different pathways. An
intrinsic or contact pathway leads from XII to X1a to XIa to IXa and to the
conversion of X to Xa. Xa with factor Va converts prothrombin (11} to
thrombin (IIa) leading to conversion of fibrinogen to fibrin. Polymerization of
fibrin leads to a fibrin clot. An extrinsic pathway is initiated by the conversion
35  of coagulation factor VII to VIla by Xa. The presence of Tissue Factor and
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drained by the vein to become edematous and inflamed. Thrombosis of a deep
15  vein may be complicated by a pulmonary embolism. Preventing or treating
clots in 2 blood vessel may be therapeutically useful by inhibiting formation of
blood platelet aggregates, inhibiting formation of fibrin, inhibiting thrombus
formation, inhibiting embolus formation, and for treating or preventing
unstable angina, refractory angina, myocardial infarction, transient ischemic
20  attacks, atrial fibrillation, thrombotic stroke, embolic stroke, deep vein
thrombosis, disseminated intravascular coagulation, ocular build up of fibrin,
and reocclusion or restenosis of recanalized vessels.
There have been several reports of non-peptidic and peptidic pyridone
compounds that act as an inhibitor of a coagulation factor present in the
25  coagulation cascade or clotting process. In PCT Patent Application WO
98/47876, Van Boeckel et al. describe peptidic 6-alkylpyridones and 2-
alkylpyrimidinones as anti-thrombotic compounds. In PCT Patent Application
WO 98/16547, Zhu and Scarborough describe 3-(N-heterocyclylamino)-4,5,6
substituted-pyridonylacetamides and 2,4-substituted-5-(N-heterocyclylamino)-
30 pyrimidinonyl-acetamides containing amide substituents and having activity
against mammalian factor Xa. In US Patent 5,656,645, Tamura et al. describe
4,5,6-substituted-3-aminopyridonyl-acetamides, 1,6-substituted-5-
aminouracinylacetamides, and 2,4-substituted-5-aminopyrimidinonyl-
acetamides containing amide substituents having a formyl function and having
35  activity against thrombin. In US Patent 5,658,930, Tamura et al. again




(19 Nov 2003 WO 00/ b9826 PCT/ US00/ 08220 VIla accelerates formation of Xa in
the presence of calciumion and phospholipids. Fornmation of Xa |leads to
thronbin, fibrin, and a fibrin clot as described above. The presence 83f one
or nore of these many different coagul ation factors and two dilst NA¥20
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describe 4,5,6-substituted-3-aminopyridonyl-acetamides, 1,6-substituted-5-
aminouracinylacetamides, and 2,4-substituted-5-aminopyrimidinonyl-
acetamides containing amide substituents having a formyl function and having
activity against thrombin. In PCT Patent Applications 96/18644 and 97/46207,
5  Tamura et al. further describe 4,5,6-substituted-3-aminopyridonylacetamides,
1,6-substituted-5-aminouracinyl-acetamides, and 2,4-substituted-5-amino-
pyrimidinonylacetamides containing amide substituents having a formyl
function and having activity against thrombin. In PCT Patent Application WO
98/09949, Suzuki et al. describe 2-heterocyclylacetamido derivatives of 1,2-
10  diketones and report that they inhibit proteases, especially chymase inhibitors.
In US Patent 5,668,289, Sanderson et al. describe 6-alkyl, 6-cycloalky!, and
6-trifluoromethy! pyridones unsubstituted at the 4 and 5 positions and reported
to inhibit thrombin. In PCT Patent Application WO 97/01338, Sanderson et al.
describe 6-alkyl, 6-cycloalkyl, and 6-trifluoromethyl pyridones unsubstituted at
15  the 4 and 5 positions and reported to inhibit thrombin. In US Patent
5,792,779, Sanderson et al. describe substituted 4,6-alky!, 4,6-cycloalkyl, and
4,6-trifluoromethyl pyridones having utility as thrombin inhibitors. In PCT
Patent Application WO 97/30708, Sanderson et al. describe additional
substituted 4,6-alkyl, 4,6-cycloalkyl, and 4,6-trifluoromethyl pyridones having
20  utility as thrombin inhibitors. In US Patent 5,869,487, Coburn et al. describe
pyrido[3,4-B]pyrazines containing a fused 6-methylpyridone functionality and
having utility as thrombin inhibitors. In PCT Patent Application WO 98/31670,
Sanderson et al. describe additional 4-substituted 6-alkyl, 6-cycloalkyl, and 6-
trifluoromethyl pyridones having utility as thrombin inhibitors. In PCT Patent
25  Application WO 98/17274, Coburn et al. disclose substituted 3,4-diamino-6-
methylpyridones having utility as human thrombin inhibitors. In PCT Patent
Application WO 98/42342, [saacs et al. describe additional 6-alkyl, cycloalkyl,

and trifluoromethyl substituted pyridones and pyrazinones reported to inhibit
human thrombin.
30

Summary of the Invention
It is an object of the present invention to provide compounds that are
beneficial in anticoagulant therapy and that have a general structure:



5 efficacious, selective control and better understanding of parts of the
coagul ation or clotting process. Wiile clotting as a result of an injury to
a bl ood vessel is a critical physiological process for mamual s such as nan)
clotting can also |l ead to disease states. A pathol ogical pr ocedd NV |
thronbosis“&ﬁﬁk#&§ when pl atel et 10 aggregation and/or apéjP&doldssd Ot bl ocks
(i.e., occludes) a blood vessel. Arterial thronbosis may result 1n ischemc
necrosis of the tissue supplied by the artery. When the thronbosis occurs
in a coronary artery) a nyocardigl infarction or heart attack can result. A
t hronbosi s occurring in a vein y cause tissues drained by the vein to
becone edenmat ous and i nfl hronbosjs of a deep 15 vein may be
conpl i cated by a pul nonak (Sm venting or treating clots in a

bl ood vessel may be therape seful by inhibiting formation of bl ood
pl atel et aggregates, inhibit{jng forjmati on of fibrin, inhibiting thronbus
formation) inhibitingagnmbol y i on, d for treating or preventing
unst abl e angi na, rg#Tac AN, ronglo i nfarction, transient
ischemc 2 0 attacks, atrial rillatrton, thronbotic stroke, enbolic
stroke, deep vein thronbosis, dilssem nated intravascul ar coagul ation

ocular build up of fibrin, and Meocclusion or rFeshw@adsi s of recanalized
vessel s.

It is another object of the present invention to provide methods for

preventing and treating thrombotic conditions, such as coronary artery disease,
5  cerebrovascular disease, and other coagulation related disorders. Such

thrombotic conditions are prevented and treated by administering to a patient in
need thereof an effective amount of compounds of Formula (I).

Various other objectﬁ and advantages of the present invention will
become apparent from the following description of the invention.

10
Description of the Invention

The present invention relates to a class of compounds comprising
Substituted Polycyclic Aryl and Heteroaryl Pyridones, which are beneficial in
anticoagulant therapy for the treatment and prevention of a variety of

15  thrombotic conditions including coronary artery and cerebrovascular disease,
as given in Formula (I):

or a pharmaceutically acceptable salt thereof, wherein;
J is selected from the group consisting of O and S;



There have been several reports of non-peptidic and peptidic pyridone
conpounds that act as an inhibitor of a coagulation factor present in the 2
5 coagul ation cascade or clotting process. In PCT Patent Appli (ba&dyo%aé\o

981 47876) Van Boeckel et al, describe peptidic 6-alkyl pysdoneg' ait

2al kyl pyri oddg’a s as anti-thronbotic conmpounds. In PCT plication
WO 98116547) h%ggnd Scar bor ough descri be pETbSihaa?

3- (N-het erocycl yl am no) -4, 5, 6substi t ut ed- pyri donyl acet am des and

2, 4-substituted-5-(N heterocyclylam po) 30 pyrim di norgyl -acegam des '
cont ai ni ng ani de sdbEPFP ﬁfei"c'éfﬂamﬁe[-@‘r grgunsonsisting of GHR 288 NBnmal i an f act or
Xa. In US Patent 5, 6§6,645) Tamura et al. describe

4,5, 6- subst i t uVRAIEIBR A ifialiBpAr spages mpietybaving gichain length of 1 to 4 atoms

|, 6-substi t ut i i nvk-ac j ng

)4 subst i ¢ ut s kUL KARES SRR e fom e stouRy ami e
subst i tuents haiiamear RS, R, UNRTT arf attt hawi'fg, @5, asddndybiyi agai nst
thrombin. In US Patent 5,658,930, Tamira et al. again 2

5  ring having 5 through 8 contiguous members;
B is formula (V):

T34

3 1 35
NS I/K x Z/R
1
3

3
Ji \JI
D D2
27 W/ \R36
(v)
Lol 212 | B
whereinD ', D", J, J" and K" are independently selected from the group

R

consisting of C, N, O, S and a covalent bond with the provisos that no more

10 than one is a covalent bond, no more than one of Dl, Dz, J 1, Jz and Kl is O,

no more than one ofDl, Dz, Jl, J2 and K1 is S, one of Dl, D2, Jl, 12 and

1
K" must be a covalent bond when two of Dl, D2, J 1, J2 and Kl are Oand S,

and no more than four of Dl, D2, J 1, 12 and K1 are N with the proviso that

32 33 34 35
R ,R,R ,R 7, and R36 are each independently selected to maintain the

15  tetravalent nature of carbon, trivalent nature of nitrogen, the divalent nature of
sulfur, and the divalent nature of oxygen;

9 ,10 _11
R, RY r! RIZ, R13. RIG. R17, R18, R19, R32, R33, R34,

35 36
R ,and R are independently selected from the group consisting of hydrido,

acetamido, haloacetamido, amidino, guanidino, dialkylsulfonium,
20  trialkylphosphonium, dialkylsulfoniumalkyl, carboxy, heteroaralkylthio,
heteroaralkoxy, cycloalkylamino, acylalkyl, acylalkoxy, aryloylalkoxy,



19 NOV 200 WD 00/69826 PCT/ US00/ 08220 descri be

4,5, 6-substituted-3-am nopyridonyl - acet am des)

1, 6- substi t ut ed- 5am nour aci nyl acet anmi des, and 19 NOV 2003
2, 4-substi t ut ed- 5- am nopyri m di nonyl acet am des contai ni ng am de

substltuem‘z@omsﬁmg a fornyl function and having acti vi trcTages/ossin t hr onbi n.
In PCT Patent Applications 96/ 18644 and 97/4620!7) 5 Tamura et al. further
descri be 4,5, 6-substituted-3-am nopyri donyl acet am des,

1, 6- substltutmer&yalylmnmrmqlamlaiﬂkﬂtzaﬂkdgﬁaramydylaxeér&yhﬁ[t| tut ed- 5- am no
pyri m di nonyl gmg:,ggm, Elgﬁt aving a fornyl
function and H@??ﬁﬁﬁ xé‘g%ﬂb ai ns ﬁg“f %?%@ygat ent Application WO
981 09949, SuziRyYigpinyalkyl haloycipatiel, H@?@F‘@%@W&F&‘é@!@ﬁ‘@&derl vatives of 1,2
10 di ket ones eyctbatkplsdfinylalkptcytibaliylsulfonyd) dyclpﬁmjzlaﬁ’éeﬁalkﬁ,s peci al | y chymase

I nhi bitorss IﬁtM%ﬁgtN_get %élgﬁg’i‘) @g@ﬂg@ﬁg;}heﬁ% bstl ;l be 6-al kyl)

6-cycl oal kyl, haﬁ ?trlflu f( E ed at the 4 and 5
positions and [@SIS thigepl r koY, HkesyalkH, haloalkoxytaliy ent Appl i cation WO
97/ 01338, Sankrsersasaikeny. ‘albloalHchylctmelk&wdx&ydy):loﬁkwalk}daI kyl) and

6- tri fl uor omegyeidalkipikb£0 BRfoalt BRIk WyEidaiRiienedioxy, halocycloalkoxy,
halocycloalkoxyalkyl, halocycloalkenyloxy, halocycloalkenyloxyalky!,

10  hydroxy, amino, alkoxyamino, thio, nitro, lower alkylamino, alkylthio,
alkylthioalkyl, arylamino, aralkylamino, aryithio, arylthioalkyl,
heteroaralkoxyalkyl, alkylsulfinyl, alkylsulfinylalkyl, arylsulfinylalkyl,
arylsulfonylalkyl, hetercarylsulfinylalkyl, heteroarylsulfonylalkyl,
alkylsulfonyl, alkylsulfonylalkyl, haloalkylsulfinylalkyl,

15  haloalkylsulfonylalkyl, alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl,
monoalkyl amidosulfonyl, dialkyl amidosulfonyl, monoarylamidosulfonyl,
arylsulfonamido, diarylamidosulfonyl, monoalky! monoary! amidosulfonyl,
arylsulfinyl, arylsulfonyl, heteroarylthio, hetercarylsulfinyl,
heteroarylsulfonyl, heterocyclylsulfonyl, heterocyclylthio, alkanoyl, alkenoyl,

20  aroyl, heteroaroyl, aralkanoyl, heteroaralkanoyl, haloalkanoyl, alkyl, alkenyl,
alkynyl, alkenyloxy, alkenyloxyalky, alkylenedioxy, haloalkylenedioxy,
cycloalkyl, cycloalkylalkanoyl, cycloalkenyl, lower cycloalkylalkyl, lower
cycloalkenylalkyl, halo, haloalkyl, haloalkenyl, haloalkoxy, hydroxyhaloalkyl,
hydroxyaralkyl, hydroxyalkyl, alkylenylamino, hydoxyheteroaralky},

25  haloalkoxyalkyl, aryl, aralkyl, aryloxy, aralkoxy, aryloxyalkyl, saturated
heterocyclyl, partially saturated heterocyclyl, heteroaryl, heteroaryloxy,
heteroaryloxyalkyl, arylalkyl, heteroarylalkyl, arylalkenyl, heteroarylalkenyl,
carboxyalkyl, carboalkoxy, alkoxycarboxamido, alkylamidocarbonylamido,
arylamidocarbonylamido, carboalkoxyalkyl, carboalkoxyalkenyl, carboxy,

30  carboaralkoxy, carboxamido, carboxamidoalkyl, cyano, carbohaloalkoxy,
phosphono, phosphonoalkyl, diaralkoxyphosphono, and
diaralkoxyphosphonoalkyl;




15 the 4 and 5 positions and reported to inhibit thrombin. In US Patent
5,792, T79, Sanderson et al. describe substituted 4, 6-al kyl, 4, 6-cycl oal kyl,

and 4,6-trifluoronmethyl pyridones having utility as thromii n 6€%ﬂtors. In
PCT Pat ent Application WO 97130708) Sanderson et al. descr |90§ i onal

substit ut egofofssdé Kyl . 4, 6-cycloal kyl, and 4,6-trifl uorog@%g%doﬂ%‘;i dones

having 2 O utility as thronmbin inhibitors. In US Patent , Coburn
et al. describe pyrido[ 3, 4-B]pyrazines containing a fused 6-nethyl pyri done
functionality and @outxl i3y &3 tgonbisgi nhibitors. In PCT Patent
Appl i cation WO 98/ 673, SandRradn eR arnd Resar independratly prsiondllyd- subst i t ut ed
6-al kyl, 6-cycl gal kyl, and 6trifluoromethyl,pyri %)neso having utility as
t hr onbi n i nhi b 34t the|povisothapag wate 25 oApefi R Cand B 1AQ aBthe &rel, Coburn et
al . disclose substituted 3,4-di am no-6 nethyl pyridones having utility as
human t hr onbi nﬁhmhidlhdt@g&Qﬁ"n PCT Pat ent Application WO 981 42342, |saacs et
al . describe additiopal 63%;55' , cycloalkyl, and trifluoromethyl

Cherdze i

substituted pyri dorg¥ saa pit3feper cgna%ﬁgml@qargunan t hr ombi n.
30 Summary of the Invention It is an object of the present invention to

provi de conpouindependeatly optiondiip sedéctedit@forh @ spider pa adilenispiceegaaiay and t hat
have a general tkéd tegditték & form a linear moiety having from 3 through 6 contiguous

atoms connecting the points of bonding of said spacer pair members to form a

ring selected from the group consisting of a cycloalkenyl ring having 5 through

8 contiguous members, a partially saturated heterocyclyl ring having 5 through

10 8contiguous members, a heteroaryl ring having 5 through 6 contiguous
members, and an aryl with the proviso that no more than one of the group
consisting of spacer pairs R32 and R33. R33 and R34, R34 and R35‘. and R35

36
and R* can be used at the same time;

9 10 10
R andR ,R andel,RnandRIz,andezandesare

15  independently optionally selected to form a spacer pair wherein a spacer pair is
taken together to form a linear moiety having from 3 through 6 contiguous
atoms connecting the points of bonding of said spacer pair members to form a
ring selected from the group consisting of a cycloalkenyl ring having 5 through
8 contiguous members, a partially saturated heterocyclyl ring having 5 through

20 8contiguous members, a heteroaryl ring having 5 through 6 contiguous
members, and an aryl with the proviso that no more than one of the group

10' R10 111 12

consisting of spacer pairs R9 and R and R1 R "andR, and R12

and R13 can be used at the same time;

B is optionally selected from the group consisting of hydrido,
25 trialkylsilyl, C2-C8 alkyi, C3-C8 alkylenyl, C3-C8 alkenyl, C3-C8 alkynyl,
C2-C8 haloalkyl, and C3-C8 haloalkeny! wherein each member of group B is
optionally substituted at any carbon up to and including 6 atoms from the point
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of attachment of B to A with one or more of the group consistingof R, R,
R34, R35, and R36;

10

15

20

25

B is optionally selected from the group consisting of C3-C15
cycloalkyl, C5-C10 cycloalkenyl, C4-C12 saturated heterocyclyl, and C4-C9
partially saturated heterocycly!, wherein each ring carbon is optionally

substituted with R33, a ring carbon other than the ring carbon at the point of

attachment of B to A is optionally substituted with oxo provided that no more
than one ring carbon is substituted by oxo at the same time, ring carbons and a
nitrogen adjacent to the carbon atom at the point of attachment are optionally

substituted with R9 or R13, aring carbon or nitrogen adjacent to the R9
position and two atoms from the point of attachment is optionally substituted

with RIO, a ring carbon or nitrogen adjacent to the R13 position and two atoms
from the point of attachment is optionally substituted with Rlz, a ring carbon
or nitrogen three atoms from the point of attachment and adjacent to the Rlo
position is optionally substituted with Rl 1, aring carbon or nitrogen three
atoms from the point of attachment and adjacent to the R12 position is
optionally substituted with R33, and a ring carbon or nitrogen four atoms from
the point of attachment and adjacent to the R11 and R33 positions is optionally
substituted with R34;

A is selected from the group consisting of single covalent bond,

(W7)n.—(CH(R15))pa and (CI-I(RIS))pa-(W7)rr wherein rr is an integer

selected from O through 1, pa is an integer selected from 0 through 6, and W7
is selected from the group consisting of O, S, C(0), C(S), C(0)S, C(8)0,

7 7 .7 7
CION(R ), C(SN(R ), (R)NC(O), (R INC(S), S(O), S(O),,

SON®R), (R NS(O)y, FOYXRS), NRYPOYRE), POYRINER,



R2 K~~Yo Formula (1). PCT/USO0/08220 It is another object of the present

I nvention to provide nethods for preventing and treating thronbotic
conditions, such as coronary artery disease) 5 cerebrovascular dlsease and
ot her coagul ation rel ated disorders. Such thrombotic condl$

prevent ed ted by admnistering to a patient in of an
W8 to/dosfed {Lﬁcg-?{, @Fgég

ef fective ambunt of conpounds of Fornula (1). Various o Ys and
advant ages of the present invention will becone apparent fromthe foll ow ng

d t
escription O&ﬁﬂﬂim{“{ IPKU)NC(NR ), (R )NC(NR )NR and N(R ) with the

proviso that no more than one of the group consisting of rr and pa can beOat
the same tlme,

8 .
R and R are independently selected from the group consisting of

5 hydrido, hydroxy. alkyl, acyl, aroyl heteroaroyl, and alkoxyalkyl;

15 37
R yR,R .andR aremdependently selected from the group

consisting of hydrido, hydroxy, halo, cyano, hydroxyalkyl, alkoxy, alkyl,

alkoxyalkyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,

haloalkyl, haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl,
10  halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, carboxy,

carboxyalkyl, carboalkoxy, carboxamide, and carboxamidoalkyl;

14 38
R "and R™" can be independently selected from the group consisting

of acyl, aroyl, and hetercaroyl with the proviso that acyl is selected from other
than formyl and 2-oxoacyl;

15 W is selected from the group consisting of NR5, 0, C(0), C(S). S,

5(0), S(0),, ONR), P(O)R), and CR* R,

5 [3
R" is selected from the group consisting of hydrido, hydroxy, amino,
alkyl, alkoxy, alkoxyalkyl, haloalkyl, acyl, aroyl, and heteroaroy!;
40
R" andR ™ are independently selected from the group consisting of

20 hydrido, hydroxy, halo, cyano, hydroxyalkyl, acyl, aroyl, heteroaroyl,
acylamido, alkoxy, alkyl, alkoxyalkyl, haloalkyl, haloalkoxy, haloalkoxyalkyl,
alkylsulfonyl, haloalkylsulfonyl, carboxy, carboxyalkyl, carboalkoxy,

carboxamide, and carboxamidoalky!;
1 0. .
R1, R? and X° are independently selected from the group consisting of
0 .
25  Z°-Q, hydrido, alkyl, alkenyl, and halo;

1 o, . .
R* and X" are independently optionally selected from the group

consisting of amino, aminoalkyl, alkylamino, amidino, guanidino, hydroxy,
hydroxyamino, alkoxy, hydroxyalkyl, alkoxyamino, thiol, alkylthio,
dialkylsulfonium, trialkyiphosphonium, dialkylsulfoniumalkyl,

9



10 Description of the Invention The present invention relates to a class of
conpounds conprising Substituted Polycyclic Aryl and Heteroaryl Pyridones,
whi ch are beneficial in anticoagulant therapy for the treatnent and
prevention of a variety of 15 thrombotic conditions includd 3NBord¥ary
artery andweaggdsovascul ar di sease, as given in Formula fdduseodsdy R~ X R2
g, N/ ~Yo | J (I)

heteroarylamino, nitro, arylamino, aralkylamino, alkanoyl, alkenoyl, aroyl,
heteroaroyl, araikanoyl, heteroaralkanoyl, haloalkanoyl, hydroxyhaloalkyl,
cyano, and phosphono;

0 1
X andR! andR and R2, with the proviso that no more than one of

5  the group consisting of spacer pair X° and RY and spacer pair Rl andR? is

be used at the same time, are optionally selected to be -W=X-Y=Z- wherein -
W=X-Y=Z. forms a ring selected from the group consisting of a heteroaryl
ring having from 5 through 6 contiguous members and an aryl;

W, X, Y, and Z are independently selected from the group consisting

9 10 11
10 of C(R),C(R ),CR™ ), C(Rlz), N, N(Rm), 0, S and a covalent bond

with the provisos that W, X, Y, and Z can be independently selected to be a
covalent bond when one of W, X, Y, and Z is selected from the group

- 10
consisting of N, N(R ), O, and S, no more than one of W.X,Y,and Z can
be selected from the group consisting of O and S, and no more than three of

15 W,X,Y, and Z can be selected from the group consisting of N and N(Rlo);

X° and R and R! and R2 spacer pairs are independently optionally
selected to be taken together to form a spacer pair wherein the spacer pair forms
a linear moiety having from 3 through 6 contiguous atoms connecting the
points of bonding of said spacer pair members to form a ring selected from the
20 group consisting of a cycloalkenyl ring having from 5 through 8 contiguous
members and a partially saturated heterocyclyl ring having from 5 through 8

contiguous members, wherein said spacer pair is optionally substituted with

one or more of the group consisting of R9, Rlo. Rl 1, Rlz, and R13 and with

the proviso that no more than one of the group consisting of spacer pair X° and
25 Rl and spacer pair Rl andR? is present at the same time;
2’ is selected from the group consisting of covalent single bond,

4] 42 .,
(CR 'R )q wherein q is an integer selected from 1 through 6, (CH(R41))0-
[-]

42 .
WD-(CH(R ))p wherein g and p are integers independently selected from 0

10



or a pharmaceutically acceptable salt thereof, wherein; J is selected

the group consisting of Oand S; 4 1.9;. NOv 2003

19 NOV 2003

WO 00/69826 PCT/US00/08220

10

15

20

25

through 3 and W is selected from the groug consisting of O, S, C(0), C(S),
C(0)0, C(8)0, C(O)S, C(S)8, CONR™Y), RMNC(0), coNR™M,
(R41)NC(S). OC(O)N(R41), (R41)NC(0)0, SC(S)N(R41), (R41)NC(S)S,
SC(O)N(R41), (R41)NC(O)S, OC(S)N(R41), (R41)NC(S)O,

NR A coNe™), ®*ncone™, NePoene?,
®*NCENR, 50), 50035, SOINER?Y, NR*)S(0)y, Se, 3¢(0),
Se(O)y, Se(0RNR ), NR*))se(0),, POXRD), NRBORD),
P(O)(RS)N(R7), N (R41), ON(R41), and SiR28R29, and (CH(R41))3-W22-

(CH(R42))h wherein e and h are integers independently selected from 0

through 2 and W~ is selected from the group consisting of CR41=CR42

¥

CR41R42=C; vinylidene), ethynylidene (CaC; 1,2-ethynyl), 1,2-cyclopropyl,

1,2-cyclobutyl, 1,2-cyclohexyl, 1,3-cyclohexyl, 1,2-cyclopentyl, 1,3-
cyclopentyl, 2,3-morpholinyl, 2,4-morpholinyl, 2,6-morpholinyl, 3,4-
morpholinyl, 3,5-morpholinyl, 1,2-piperazinyl, 1,3-piperazinyl, 2,3-
piperazinyl, 2,6-piperazinyl, 1,2-piperidinyl, 1,3-piperidinyl, 2,3-piperidinyl,
2,4-piperidinyl, 2,6-piperidinyl, 3,4-piperidinyl, 1,2-pyrrolidinyl, 1,3-
pyrrolidinyl, 2,3-pyrrolidinyl, 2,4-pyrrolidinyl, 2,5-pyrrolidinyl, 3.4-
pyrrolidinyl, 2,3-tetrahydrofuranyl, 2,4-tetrahydrofuranyl, 2,5

tetrahydrofuranyl, and 3,4-tetrahydrofuranyl, with the provisos that R41 and

R42 are selected from other than halo and cyano when directly bonded to N

and 20 is directly bonded to the pyridone ring;

41 42
R " andR " are independently selected from the group consisting of

amidino, hydroxyamino, hydrido, hydroxy, amino, halo, cyano, aryloxy,
hydroxyalkyl, acyl, aroyl, heteroaroyl, heteroaryloxyalkyl, alkoxy, alkyl, aryl,
aralkyl, aryloxyalkyl, aralkoxyalkylalkoxy, alkoxyalky!, heteroaryloxyalkyl,
cycloalkyl, cycloalkylalkyl, cycloalkylalkenyl, cycloalkenyl, cycloalkenylalkyl,

11

from



WO 001 69826 PCTI1JS00/08220 J is optionally selected fromthe group
consisting of CHR6 and N-R6 wherein R6 is a !lnea][ Epaggr m):cety havi ng a
chain Iength of 1 to 4 atonms linked to the point o ondi ng of a
substituent selected fromthe group consisting of R4a, R4b,1 REOY g, R5,

R14, and orma heterocyclyl 5 ring having 5t hr%:%sﬁm&?ﬂt | guous
menber s; ?‘?%“y‘??gnm a (V) R34 R33 ~, 1 R35 /~~J2~ ~fi

haloalkyl, haloalkenyl, halocycloalkyl, halocycloalkenyl, haloalkoxy,
haloalkoxyalkyl, haloalkenyloxyalkyl, halocycloalkoxy, halocycloalkoxyalkyl,
halocycloalkenyloxyalkyl, saturated heterocyclyl, partially saturated
heterocyclyl, heteroaryl, heteroaralkyl, heteroarylthioalkyl,

5 heteroaralkylthioalkyl, alkylsulfonyl, haloalkylsulfonyl, arylsulfonyl,
arylsulfonylalkyl, aralkylsulfonyl, cycloalkylsulfonyl, cycloalkylsufonylalkyl,

heteroarylsulfonylalkyl, heteroaryisulfonyl, and aralkylsulfonylalkyl;
Q is formula (II): :

(II)
ol 201 2 1
10 whereinD",D",J,J and K are independently selected from the group
consisting of C, N, O, S and a covalent bond with the provisos that no more

than one is a covalent bond, no more than one of Dl, D2, J 1. 12 and Kl is O,

no more than one of Dl, D2, Jl, 12 and K1 is S, one of Dl, D2. Jl, 12 and

K1 must be a covalent bond when two of Dl, D2, J l, J2 and Kl are O and S,

1 1 2

15  and no more than four of D, D2, J,J and K1 are N, with the proviso that

9 10
R,R, Rl 1, Rlz, and RIB are each independently selected to maintain the

tetravalent nature of carbon, trivalent nature of nitrogen, the divalent nature of
sulfur, and the divalent nature of oxygen;

Q is optionally selected from formula (III):

12



R32~D1 ~ D R36 (V~ wherein D1, D2, J1, J2 and K1 are independently sel ected
fromthe group consisting of © N, O S and a covalent bond with the

provi sos that no nore 10 than one is a coval ent bond, no nore than one of
D1) D2) J1) J2 and K1 is O no nore than one of D, D2, Ji{gm KI is S,
one of D1, J2 and K1 nust be a coval ent bond whe 1, D2,
J1, J2 andw%wg%%eo and S, and no nore than four of D1, IM%%B 23(5) and Kl
are Nwith the proviso that R32, R33, R34, R35 and R36 are each

i ndependent |y sel ected tolérai ntain the 15 tetraval ent nature of carbon,
trivalent nature of nitrQgen, the divalent nature of sulfur, and the
di val ent nature of oxygeﬁ\' 9 10 112 13 16 17 18 19 32 33 34 R R,R,R,R
,R,R,R,R,R,R,R, 3. ,”

7 4
Rg""—D3 ﬂ
\ Y
D \
/‘y Rl 2
(III)
w34 3 4

wherein D", D , J ,and J are independently selected from the group

consisting of C, N, O, and S, no more than one of D3, D4. 13, and J4 is O, no

3 _4
more than oneof D, D , .13. and J4 is §, and no more than three ofDl. D2

1 2
5 J,andJ" are N with the proviso that Rg. Rlo, R1 1, and R12 are each

?

independently selected to maintain the tetravalent nature of carbon, trivalent
nature of nitrogen, the divalent nature of sulfur, and the divalent nature of
oxygen;
Q is optionally selected from the group consisting of hydrido, alkyl,
10 alkoxy, alkylamino, alkylthio, haloalkylthio, alkenyl, alkynyl, saturated
heterocyclyl, partially saturated heterocyclyl, acyl, aroyl, heteroaroyl,
cycloalkyl, cycloalkylalkyl, cycloalkenyt, cycloalkenylalkyl, cycloalkylalkenyl,
haloalkyl, haloalkoxy, haloalkenyl, halocycloalkyl, halocycloalkenyl,
haloalkoxyalkyl, haloalkenyloxyalkyl, halocycloalkoxyalkyl, and
15  halocycloalkenyloxyalkyl with the proviso that 2 is selected from other than a
single covalent bond when Q is hydrido;

. 4a_4b
Kis(CR R )p Wherein n is an integer selected from 1 through 2;

4a 4
R andR " are independently selected from the group consisting of

halo, hydrido, hydroxy, cyano, hydroxyalkyl, alkyl, alkenyl, alkoxyalkyl,
20 aralkyl, heteroaralkyl, alkylthicalkyl, haloalkyl, haloalkenyl, and cyanoalkyl;

.l .
EsE , when K is (CR4aR4b)n. wherein El is selected from the
group consisting of a covalent single bond, O, S, C(0), C(S), C(0)0, C(S)O,
7
C(0)3, C(S)S, COINR ), (RIINC(0), CSINR ), (R INC(S),

13



R35) and R36 are independently selected fromthe group consisting of

hydri do) acetam do, hal oacetam do, am di no, guani di no, dial kylsul fonium 2
0 trial kyl phosphoni um di al kyl sul f oni unmal kyl , carboxy, het rgo \Fl | t hi 0)
het er oar al koxy, cycl oal kyl am no, acyl al kyl, acyl al koxy, argl o@q al’koxy, 5
19 NOV 20Ggo 00/69826 PCT/US00/08220

0C(O)N(R7), (R7)NC(O)O, SC(S)N(R7), (R7)NC(S)S, SC(O)N(R7),
(RONC(0)S, OCSNR ), (R INC(S)0, NRECONR,

7
R INCONRD, NRECEHNRD), R INCSNRD), S(0), SO,

S(O)ZN(R7), N(R7)S(O)2, S(O)ZN(R7)C(O), C(O)N(R7)S(O)2. P(O)(Rs).

5 NRPOXRD), HORINRY), NR)), ONRY), CR*=cr

ethynylidene (CuC; 1,2-ethynyl), and C=CR4a b,

*

*

K is optionally (CH(R14))j-T wherein j is selected from a integer from
0 through 2 and T is selected from the group consisting of single covalent
bond, O, S, and N(R7) with the proviso that (CH(RM))j is bonded to the
10  pyridone ring;
E0 is optionally Ez » when K is (CH(R 14))j-'I’, wherein F.2 is selected
from the group consisting of a covalent single bond, C(O), C(S), C(O)O,
C(8)0, C(0)s, C(S)S, C(O)N(R7), (R7)NC(O). C(S)N(R7), (R7)NC(S),

(R7)NC(O)O, (R7)NC(S)S, (R7)NC(O)S, (R7)NC(S)O, N(RS)C(O)N(R7),

15 (R7)NC(O)N(R8), N(RS)C(S)N(R7). (R7)NC(S)N(R8). S(0), $(0),,
S(0)2N(R ), N(R S(0)y, S(0),N(H)C(), CONEH)SO)y, PORS,
NRPOXR®, OXRENR), and NR'):

K is optionally G-(CH(RlS))lc wherein k is selected from an integer
from 1 through 2 and G is selected from the group consisting of O, S, and
20 N(R7) with the proviso that R15 is other than hydroxy, cyano, halo, amino,
alkylamino, dialkylamino, and sulfhydry! when k is 1;
E is optionally E3 when K is G—(CH(RlS))k, wherein E3 is selected

from the group consisting of a covalent single bond, O, S, C(O), C(S),

14



WO 00/ 69826 PCT/ US00/ 08220 heterocycl yl oxy, aral kyl aryl, aral kyl,

ar al kenyl, aral kynyl, heterocyclyl, perhaioaratkyl, aral kyl sul fonyl,
ar al kyl sul fonyl al kyl , aral kyl sui finyl, aral kyl sul finylallryl

hal ocycl oal kyl, hal ocycl oal kenyl, cycloal I ryisul finyi, .79 NOV 2003
cycloallry al kyl , cycl osi kyl sul fonyl, cycl oal kyl s yl, 5
heteroarylg@ﬁ%@gxikheteroarylanino-N—aIkylanino, heteroaﬁéﬂgﬂgﬁgg Kyi
hal oai kyl t hi o, al kanoyl oxy, al koxy, al koxyal kyl, hal oal koxyl al kyl ,

het er oar al koxy, cycl oal koxy, cycl oal kenyl oxy, cycl oal koxyat kyl,

cycl oal kyl al kCQ\(?)SCC}@%Q(QX%ﬁ(é‘&y@ﬂ@ﬁ(&cg@lgﬁﬁ((k)yC@de&;xy,

hal ocycl oal koxyg halocycloatgoxyﬁlkyl, hai ocyc oaL%enyioxy,

hai ocycl oal kerRi WG(8), OAOINB " YR NBIYO)GISO®NR DK (RYRA8)S, thio, nitro,
| ower al kyl am no, algylt io, alkylthioal kyl, arylam no, aral kyl am no,

aryl thio, arylSdomREy R )lw(@rsg@ms)M%@k%&hc@b‘fwk@ﬂgc%)ﬂw :
lal Kyl fonyl al Kyl

al kyl sul finylal kyl, arylsul finylalkyl, arylsulfon

heteroarylsulf'ﬁ 8 2u 8. K ul fonyl ,

al kyl sul T onyl ol kﬁ@bﬁiq“omfﬁcﬁ?fﬁ% g@&ﬁ(gﬁﬁﬁaﬁ@ar i{@%m fonyl al kyl ,
al kyl sul f onam ul B n7dosul ¢ onyl , smonagal kyl

ami dosul fo%l ,ng?ﬁ@ykﬂ)g@aﬁﬁﬂé b bﬁBn}%ﬁP%dn{’@%W%w ,

aryl sul f onam 7di arylzanm dgsuldyonyi, nonoal kyl nonoaryl am dosul fonyl,
aryl sul finyl, M-Qﬁ&o}aﬂk, ?@fe"? liddme (C=Crckt2eetbyny)l @d| f i nyl |

het eroaryl sul f onyls, et erocyclyl sul fonyl, heterocyclylthio, alkanoyl,
al kenoyl, 2 0 'R heteroaroyl, aral kanoyl, heteroaral kanoyl,

hal oal kanoyl, al kyl , al kenyl, al kynyl, al kenyl oxy, al kenyl oxyal ky,

al kyl enedi oxy, hal Jais€gimated@)oxy, cycl oal kyl, cycl oal I ryl al kanoyl
cycl oal kenyl, | ower cycl oal kyl al kyl, | ower cycl oal kenyl al kyl, hal o,
hal oal kyl , hal oal kenyl, hal gal koxy, hydroxyhal oal kyl, hydroxyar at kyl ,
hydr oxyal kyl , alkyl%gylanin , hydoxyhet er oar al kyl ,

R \JIT \is/RIS
167N 2PN 19

b
Q (IV)
L6 5 6 .
10  whereinD",D", J7, and J~ are independently selected from the group
consisting of C, N, O, S and a covalent bond with the provisos that no more
. 2
than one is a covalent bond, K is independently selected from the group

consisting of C and N+, no more than one of D5, D6, JS, and 16 is O, no more

5 6 5
thanone of D, D", J7, and 16 is S, one ofDS, D6, JS, and J6 must be a

15  covalent bond when two of D5. D6. J 5. and J6 are O and S, no more than

5 6 5 6
threeof D ,D ", J ,and J is N when K2 is N+, and no more than four of

5 65 6
D,D,J ,andJ are N when K2 is carbon with the provisos that R16, R17.

8

1 19 .
R ",and R are each independently selected to maintain the tetravalent nature

15



25 hal oal koxyal kyl, aryl, aral kyl, aryloxy, aralkoxy, aryloxyal kyl,
saturated heterocyclyl, partially saturated heterocyclyl, heteroaryl,

het er oaryl oxy, heteroaryl oxyal kyl, arylal kyl, heteroaryl al ng (yarZ%bal kenyl ,
het er oaryl al kenyl , carboxyal kyl, carboal koxy, al koxycarbox 'NP,

al kyl am dowarobgdsys am do, aryl am docar bonyl am do, car boal k@ysvokssko
car boal koxyal kenyl', carboxy, 3 0 carboaral koxy, carboxam do,
car boxam doal kyl , cyano, carbohal oal koxy, phosphono, phosphonoal kyl,
di ar al koxy phosbrashan, trixslentdatreall kitrogenhiths pivalemtaktoye of slifur, ad@ ROV 2003 WO
00l 69826 divalent nature of oxygen;
16 17 , .

R""andR"" are optionally independently taken together to form a

linear moiety spacer having from 3 through 6 contiguous atoms connected to
5 form aring selected from the group consisting of a cycloalkenyl ring having

from 5 through 8 contiguous members, a partially saturated heterocyclyl ring

having from 5 through 8 contiguous members, a heteroaryl having from 5

through 6 contiguous members, and an aryl;

Qb is selected from the group consisting of NR20R21.

20_21_22
10 "NRR™R™, oxy, alkyl, aminoalkylenyl, alkylamino, dialkylamino,

dialkylsulfoniumalkyl, acylamino and Q°°, wherein Q*® is hydrido and R°",
21 2

R ",and R™" are independently selected from the group consisting of hydrido,

amino, alkyl, hydroxy, alkoxy, aminoalkylenyl, alkylamino, dialkylamino, and

hydroxyalky! with the provisos that no more than one of RZO’ R21, and R22 is

15  hydroxy, alkoxy, alkylamino, amino, and dialkylamino at the same time and

20 21 22
thatR™, R™", and R™" must be other than be hydroxy, alkoxy, alkylamino,

amino, and dialkylamino when K2 is N+;

20 21 20
R "andR" ,R" and R22. and RZ1 and R22 are independently

optionally selected to form a spacer pair wherein a spacer pair is taken together
20  toform a linear moiety having from 4 through 7 contiguous atoms connecting

the points of bonding of said spacer pair members to form a heterocyclyl ring

having 5 through 8 contiguous members with the proviso that no more than

oue of the group consisting of spacer pairs R20 and Rzl, R20 and R22, and

21
R and R22 is used at the same time:

b, .
25 Q" is optionally selected from the group consisting of

26
NR )SOzN(RB)(R24), N(R26)C(O)OR5, N(R26)C(O)SR5.

16



PCT/ US00/ 08220 R16 R19 R32 R33 R34, R35 and R36 are independently
optionally Qo with the proviso that no nore than one of R16 and R19 is Qb

at the sanme tine and that Qb is Qbe R32 and R33 ) R33 and F%ﬁ] mand R35
) and R35 and R36 are 5 independently optionally sel ect ed1t X spacer

pai r wher ey ofigsrpaCcer pair is taken together to form a |pEEadg@hety having
from3 through 6 contiguous atons connecting the points of bonding of said

spacer pair nenbers to forma ring selected fromthe group consisting of a

cycl oal kenyl % g scant guous nmbers, artially

sat urat ed het ﬁ(gcngpﬂ F?@Wﬁ )5%‘ oyt %fne&m ffb‘g’§ menber s,
heteroaryl ring _bavizag 5 t2grough 6 conti guous nenbers and an aryl vmth the
proviso that QbR :ke tH4R oreh f°XH'PékC§V@?lf)’1%n®la§M%yldof spacer pairs R32
and R33, R33 a_nd R34, R34 and R35, and R35 ang R%g can 2lge used at the sane
tinme; dialkylamino when two of the group consisting of R~ , R“ ', and R

bonded to the same atom;

b, .
5 Q" is optionally selected from the group consisting of

dialkylsulfonium, trialkylphosphonium, C(NR )NR23R24

NRZCNRPINRZ)RY, NRZ)cONRZY R,

NR*coNRZYR?Y, covr®yor’,

CONRZCNRPINRBYRY, coNRZCNRPINRD )R,

26
10 N(R )N(RZG)C(NRZS)N(R )(R ), ONR )C(NRZS)N(RB)(R24)

N(R )N(R )SOZN(R23)(R24), C(NR )SR°, C(O)NR23R24. and

24 .
C(O)NR R " with the provisos that no more than one of R23. R24, and R26

can be hydroxy, alkoxy, alkylaminol, amino, or dialkylamino when two of the

. . 23 24
group consistingof R~ ,R" , and R26 are bonded to the same atom and that

. 1 D :
15 said Q group is bonded directly to a carbon atom;

23 24 25 26
R,R",R™,and R™" are independently selected from the group

cousisting of hydrido, alkyl, hydroxy, alkoxy, aminoalkylenyl, alkylamino,
dialkylamino, amino, and hydroxyalkyl;

24 .
R andR" " are optionally taken together to form a linear spacer moiety

20 having from 4 through 7 contiguous atoms connecting the points of bonding to
form a heterocyclyl ring having S through 8 contiguous members;

Q’ is selected from the group consisting of a single covalent bond,

37 38
(CR )b‘(wo)az wherein az is an integer selected from O through 1, b is

an integer selected from | through 4, and W’ is selected from the group

17



RO and R10) R 10 and R11 ) R 11 and R12 , and R 12 and R 13 are 15
I ndependently optionally selected to forma spacer pair wherein a spacer

pair is taken together to forma |linear npiety having froirgs‘ggh gh 6
contiguous atons connecting the points of bonding of said e air

menber s t%g)@/%ﬁ ring selected fromthe group consisti pgrRkodhsgc! oal kenyl
ring having rough 8 contiguous nenbers, a partially saturated

het erocyclyl ring having 5 through 2 0 8 contiguous nenbers, a heteroaryl

ring having 5 through 6 contiguous nenbers, and an aryl w §p the proviso

that no nore cAesistiagel Q. 4D, GV DONEIS0I GE)SCEPMEEOINRI rs RO and R10,

R10 and R11, Rlil,band R12, a q R1%4and R13 can E‘g used at,,the sane tine; B
e *

i's optional |y REDNE@KICIHNR t NERY NS OTEDM(RND, SESIYaR o, 25

trialkylsilyl, C2-C8 al kyl, C3-C8 al kyl enyl, C3-C8 al kenyl, C3-C8 al kynyl,
C2- C8 hal oal km(omnl%?@@@mgilﬁgImgﬁ%t(mgk"r)naé&m(@q&éﬁ),of group B is

optional ly substituted at any carbon up to and including 6 atons fromthe
poi nt 7 NRIICONR', R NCENR™), 5(0), 50, SOLNRYY,

5 N(R14)S(O)2, PO)RD), NR YPO)XRY), PORINR ), NR',
oNR™, (CH(RM))C-WI-(CH(RIS ))q Wherein ¢ and d are integers
independently selected from 1 through 4, and W' is selected from the group
consisting of O, §, C(0), C(S), C(0)0, C(S)0, C(O)S, C(S)S, CONR™,
®RNc(), cENR, ®R*Nces), oconr™, M Nco)o,

10 SCONR™), R*Nees)s, sCONR™), RM*NC)s, ocE)NRM,
®'NeE0, NRP)cong Y, R 4NcoNR"™),
N(RIS)C(S)N(RM). ®R*NeENR), s0), S(0)y, S(O)ZN(RM),
NR' 450015, POXR®), NR)PO)R®), POXREINR), N,
ONR%, and (CH(RM))e-sz-(CH(Rls))h wherein e and h are integers

15 independently selected from O through 2 and W~ is selected from the group

1

. 41 42
consisting of CR =CR ", CR4 R42=C; vinylidene), ethynylidene (CnC;

1,2-ethynyl), 1,2-cyclopropyl, 1,2-cyclobutyl, 1,2-cyclohexyl, 1,3-
cyclohexyl, 1,2-cyclopentyl, 1,3-cyclopentyl, 2,3-morpholinyl, 2,4-
morpholinyl, 2,6-morpholinyl, 3,4-morpholinyl, 3,5-morpholinyl, 1,2-

20  piperazinyl, 1,3-piperazinyl, 2,3-piperazinyl, 2,6-piperazinyl, 1,2-piperidinyl,
1,3-piperidinyl, 2,3-piperidinyl, 2,4-piperidinyl, 2,6-piperidinyl, 3,4
piperidinyl, 1,2-pyrrolidinyl, 1,3-pyrrolidinyl, 2,3-pyrrolidinyl, 2,4-
pyrrolidinyl, 2,5-pyrrolidinyl, 3,4-pyrrolidinyl, 2,3-tetrahydrofuranyl, 2,4-
tetrahydrofuranyl, 2,5-tetrahydrof uran);i, and 3,4-tetrahydrofuranyl, with the

18



1 9 NOV 2003 WD 00l 69826 PCTI USO0/ 08220 of attachnent of Bto A with one or
nore of the group consisting of R32) R33 R34) R35, and R36; B is optionally
sel ected fromthe group consisting of C3-C15 cycloal kyl, Gpg ®bY 2003

cycl oal kenyl, C4Cl12 saturated heterocyclyl, and C4-C9 5 partially saturated
het er ocyclwob posoBmr ei n each ring carbon is optionally sulrcriaseeesdzon t h R33,
a ring carbon other than the ring carbon at the point of

. 14 15
provisos that R” "and R ™™ are selected from other than halo and cyano when

directly bonded to N and that (CR37R38)b, (CH(R 14))c, (CH(R14))e and are

bonded to Eo;
Y0 is optionally Qb_st wherein st is selected from the group
5  consisting of (CR?"7 R38)f wherein f is an integer selected from 1 through 6,
(CH(RM))O-WI-(CH(RIS))d wherein ¢ and d are integers indgpendently

selected from 1 through 4, and W1 is selected from the group consisting of W1
is selected from the group consisting of O, S, C(0), C(S), C(O)0, C(S)0,

14 :
()8, C(S)S, CONR %, RHNC(0), coNR™), R ¥)Nees),

10 ocONR'™, R'NC0)0, scsNR™, RINCES)s, SCONR,
®R"Nco)s, ocENR™, R N0, NREICONR,
®R'SNcONR), NRPceNR™, = NcENR), s),
S(0)z, SONR Y, NR5(0),, POXRD), NR)POYRD),
POXRONR ), NR'%), ONR!™), and (CH(RM))C-WZ-(CH(RIS Mh

15  wherein e and h are integers independently selected from 0 through 2 and W2
is selected from the group consisting of CR4a=CR4b. ethynylidene (CuC; 1,2-
ethynyl), and C=CR4aR4b with the provisos that R14 and R15 are selected
from other than halo and cyano when directly bonded to N and that (CR3‘7
R0y, (CHR'),, and (CHR'), are bonded to EY;

20 Yo is optiionally Qb-Qsss wherein sts is (CH(R38))r-W3, risan

integer selected from 1 through 3, W3 is selected from the group consisting of

1,1-cyclopropyl, 1,2-cyclopropyl, 1,1-cyclobutyl, 1,2-cyclobutyl, 1,2-

19



attachment of Bto Ais optionally substituted with oxo provided that no
nore than one ring carbon is substituted by oxo at the sane tine, ring
carbons and a nitrogen adjacent to the carbon atom at the point of
attachnent are optionally 10 substituted with RO or R13, d % N0\ 2089 bon or
ni trogen adiApRilhet© the RO position and two atons fromthe goi nt of
attachnent is optionally substituted with R10, a ring caFbtH 0(94"82ﬁ?trogen
adj acent to the R13 position and two atons fromthe point of attachnent is

o0 ol 1) S U S L el LS SO
substituted wlermegpholinl, zmm&lipﬁn2,6-nnorphqlio¥ﬂ6216¢niﬁrmli&ylo3r3- fromthe point
of attachment nengholinll ABmorphéliry)Q Xhger@1 | PPipbrizinyl, 1,4

piperazinyl, 2,3-piperaziny}, 2,5-piperazinyl, 2,6-piperazinyl, 1,2-piperidinyl,

5  1,3-piperidinyl, 1,4-piperidinyl, 2,3-piperidinyl, 2,4-piperidinyl, 2,5-

piperidinyl, 2,6-piperidinyl, 3,4-piperidinyl, 3,5-piperidiny!, 3,6-piperidinyl,

1,2-pyrrolidinyl, 13-pyrrolidinyl, 2,3-pyrrolidinyl, 2,4-pyrrolidinyl, 2,5-

pyrrolidinyl, 3,4-pyrrolidinyl, 2H-2,3-pyranyl, 2H-2,4-pyranyl, 2H-2,5-

pyranyl, 4H-23-pyranyl, 4H-2,4-pyranyl, 4H-2,5-pyranyl, 2H-pyran-2-one-

10  3,4-yl, 2H-pyran-2-one-4,5-yl, 4H-pyran-4-one-2,3-yl, 2,3-

tetrahydrofuranyl, 2,4-tetrahydrofuranyl, 2,5-tetrahydrofuranyl, 3,4-

tetrahydrofuranyl, 2,3-tetrahydropyranyl, 2,4-tetrahydropyranyl, 2,5-

tetrahydropyranyl, 2,6-tetrahydropyranyl, 3,4-tetrahydropyranyl, and 3,5-

tetrahydropyranyl, and each carbon and hyrido containing nitrogen member of

15 thering of the W3 other than the points of attachment is optionally substituted

10

with one or more of the group consisting of R9, R, R1 1, and Rlz, with the

. 38
proviso that (CH(R ))p is bonded to E” and Qb is bonded to lowest numbered

substituent position of each W3;
Y’ is optionally Q®-Q"" wherein Q% is (CHR %)W risan

20  integer selected from 1 through 3, W4 is selected from the group consisting of

1,2-cyclobutyl, 1,2-cyclohexyl, 1,3-cyclohexyl, 1,4-cyclohexyl, 1,2-
cyclopentyl, 1,3-cyclopentyl, 23-morpholinyl, 2,4-morpholinyl, 2,5-
morpholinyl, 2,6-morpholinyl, 3,4-morpholinyl, 3,5-morpholinyl, 1,2-
piperazinyl, 1,3-piperazinyl, 1.4-piperazinyl, 2,3-piperazinyl, 2,5-piperazinyl
25  2,6-piperazinyl, 1,2-piperidinyl, 1,3-piperidinyl, 1,4-piperidinyl, 2,3-
piperidinyl, 2,4-piperidinyl, 2,5-piperidinyl, 2,6-piperidinyl, 3,4-piperidinyl,
3.5-piperidinyl, 3,6-piperidinyl, 1,2-pyrrolidinyl, 1,3-pyrrolidinyl, 2,3-
pyrrolidinyl, 2,4-pyrrolidinyl, 2,5-pyrrolidinyl, 3,4-pyrrolidinyl, 2H-2,3-
pyranyl, 2H-2,4-pyranyl, 2H-2,5-pyranyl, 4H-2,3-pyranyl, 4H-2,4-pyranyl,
30  4H-2,5-pyranyl, 2H-pyran-2-one-3 +4-yl, 2H-pyran-2-one-4,5-yl, 4H-pyran-
4-one-23-yl, 23-tetrahydrofuranyl, 2,4-tetrahydrofuranyl, 2,5-

20



[ [ | [ Itrogen four atons
nal Iy substituted with R33, and a ring carbon or ni our _
?Pglmot he goi nt of attachnent and adjacent to the RL11 and R33 positions is

[ [ i X [ d fromt
tionally substituted with R34; 2 0 Ais selecte
8gnsi sti né of single coval ent bond) (W)~ (CH(R15))pa ang%(&w_()%@))pa

' [ [ I nt eger
Is an integer selected fromO through L y-u
g\é\régt e\é\hfﬁ?nqmgg{z?]rough 6) and W- is selected fromthe group consisting of

- ) (R S N(S))
, S 0, A9) OS5 90 AONR-)) ASYNR-)) (RINC(O) (R-)NCS)
SL0) S(02) s By NSt 2B AR AL O (1))

P(O (R$) N(R-) ’te“ah}gmWnﬁ,cloﬁletmhydmpyranyl, 2,6-tetrahydropyranyl, 3,4-

tetrahydropyranyl, and 3,5-tetrahydropyranyl, and each carbon and hydrido
containing nitrogen member of the ring of the W4 other than the points of

5 attachment is optionally substituted with one or more of the group consisting of

R%,R'", R, and R'2, with the provisos that (CH(R">)), is bonded to E°

and Qb is bonded to highest number substituent position of each W4;
Y is optionally Q°-Q***® wherein Q™% is (CH(R38))1.-W5, risan

integer selected from 1 through 3, W's is selected from the group consisting of

10 l4-indenyl, 1,5-indenyl, 1,6-indenyl, 1,7-indenyl, 2,7-indenyl, 2,6-indenyt,
2,5-indenyl, 2,4-indenyl, 3,4-indenyl, 3,5-indenyl, 3,6-indenyl, 3,7-indenyl,
2,4-benzofuranyl, 2,5-benzofuranyl, 2,6-benzofuranyl, 2,7-benzofuranyl,
3,4-benzofuranyl, 3,5-benzofuranyl, 3,6-benzofuranyl, 3,7-benzofuranyl,
2,4-benzothiophenyl, 2,5-benzothiophenyl, 2,6-benzothiophenyl, 2,7-

15  benzothiophenyl, 3,4-benzothiophenyl, 3,5-benzothiophenyl, 3,6-
benzothiophenyl, 3,7-benzothiophenyl, 2,7-imidazo(1,2-a)pyridinyl, 3,4~
inﬁdazo(l,Z—a)pyridinyl, 3,5-imidazo(1 ,2-a)pyridinyl, 3,6-imidazo(1,2-
a)pyridinyl, 3,7-imidazo(1,2-a)pyridinyl, 24-indolyl, 2,5-indolyl, 2,6-
indolyl, 2,7-indolyl, 3.4-indolyl, 3,5-indolyl, 3,6-indolyl, 3,7-indolyl, 1,4-

20  isoindolyl, 1,5-isoindoly!, 1,6-isoindolyl, 2,4-isoindolyl, 2,5-isoindolyl, 2,6-
isoindolyl, 2,7-isoindolyl, 1,3-isoindolyl, 3,4-indazolyl, 3,5-indazolyl, 3,6-
indazolyl, 3,7-indazolyl, 2,4-benzoxazolyl, 2,5-benzoxazolyl, 2,6-
benzoxazolyl, 2,7-benzoxazolyl, 3,4-benzisoxazolyl, 3,5-benzisoxazolyl, 3,6-
benzisoxazolyl, 3,7-benzisoxazolyl, 1,4-naphthyl, 1,5-naphthyl, 1,6-naphthyl

25  1,7-naphthyl, 1,8-naphthyl, 2,4-naphthyl, 2,5-naphthyl, 2,6-naphthyl, 2,7-
naphthyl, 2,8-naphthyt, 2,4-quinolinyl, 2,5-quinoliny!, 2,6-quinolinyl, 2,7-
quinolinyl, 2,8-quinolinyl, 3.4-quirolinyl, 3,5-quinolinyl, 3,6-quinolinyl, 3,7-
quinolinyl, 3,8-quinolinyl, 4,5-quinolinyl, 4,6-quinolinyl, 4,7-quinolinyl, 4,8-
quinolinyl, 1,4-isoquinolinyl, 1,5-isoquinolinyl, 1,6-isoquinolinyl, 1,7-

30  isoquinolinyl, 1,8-isoquinolinyl, 3,4-isoquinolinyl, 3,5-isoquinolinyl, 3,6-
isoquinolinyl, 3,7-isoquinolinyl, 3,8-isoquinolinyl, 4,5-isoquinolinyl, 4,6-
isoquinolinyl, 4,7-isoquinolinyl, 4,8-isoquinolinyl, 3,4-cinnolinyl, 3,5

21



WD 001 69826 PCT/ US00/ 08220 C(NR~) N(R=)) (R~) NC(NR-),

(R~) NC(NR7) NR~, and

N(R7) with the proviso that no nore than one of the group consisting of
and pa can be 0 at the sane tine; ' R7 and R8 are independ rbth
fromthe group consisting of 5 hydrido, hydroxy, alkyl, acal,

het er oar oywo oerse826al koxyal kyl ;

sel ected fromthe group consisting of hydrido, hydroxy, hal o,

hydr oxyal kyl ,

al koxy, al kyl, al koxyal kyl, cycl oal kyl, cycl oal k

éY 3@#0'[ ed

R14 R15, R37, and R38 are pageagosesnt |

cyano,
yl al kyl ,

ﬁyfl o?lkkeny: ] Eiymjl}iwu kmidnallidylf,lsn-aai:xduahgy.&c}nhah@?;'4k$ﬂxﬁolin9@h,&a' koxy,
al oal koxyal ky}; 0 al pcycloal koxy, ? .

hal ocycl ogl koiynfarl1 ll<;ﬁ/+'l: Q%Eﬁ%%‘g“%é@é%ﬁw’%wg%a,& E%M&?Q¥Y@"§Pbo
car boal koxy, ceonbéviey¥itefen ABEb&Af QQK@é@f@W}%‘ertﬁqxﬂth@Mn&@ can be

I ndependent|ly sel ected fromthe group consisting

5

10

15

20

25

30

attachment is optionally substituted with one or more of the group consisting of
9 10 11 12
R,R ,R ", and R, with the proviso that Qb is bonded to lowest number

substituent position of each W5 and that (CH(RSS))I. is bonded to Eo;
0, . b . .
Y" is optionally Q ~Qmsr wherein stssr is (CH(RBS))I.-WG, risan

. 6
integer selected from 1 through 3, W' is selected from the group consisting of

1,4-indenyl, 1,5-indenyl, 1,6-indeny!, 1,7-indenyl, 2,7-indenyl, 2,6-indenyl,
2,5-indenyl, 2,4-indenyl, 3,4-indenyl, 3,5-indenyl, 3,6-indenyl, 3,7-indenyl,
2,4-benzofuranyl, 2,5-benzofuranyl, 2,6-benzofuranyl, 2,7-benzofuranyl,
3,4-benzofuranyl, 3,5-benzofuranyl, 3,6-benzofuranyl, 3,7-benzofuranyl,
2,4-benzothiophenyl, 2,5-benzothiophenyl, 2,6-benzothiophenyl, 2,7-
benzothiophenyl, 3,4-benzothiophenyl, 3,5-benzothiophenyl, 3,6-
benzothiopheny], 3,7-benzothiophenyl, 2,7-imidazo(1,2-a)pyridinyl, 3,4-
imidazo(l,Z-a)pyridinyl, 3,5-imidazo(1,2-a)pyridinyl, 3,6-imidazo(1,2-
a)pyridinyl, 3,7-imidazo(1,2-a)pyridinyl, 2,4-indolyl, 2,5-indolyl, 2,6-
indolyl, 2,7-indolyl, 3,4-indolyl, 3,5-indolyl, 3,6-indoly!, 3,7-indolyl, 1,4-
isoindolyl, 1,5-isoindolyl, 1,6-isoindolyl, 2,4-isoindolyl, 2,5-isoindolyl, 2,6-
isoindolyl, 2,7-isoindolyl, 1,3-isoindolyl, 3,4-indazolyl, 3,5-indazolyl, 3,6-
indazolyl, 3,7-indazolyt, 2.4-benzoxazolyl, 2,5-benzoxazolyl, 2,6-
benzoxazolyl, 2,7-benzoxazolyl, 3 ,4-benzisoxazolyl, 3,5-benzisoxazolyl, 3,6-
benzisoxazolyl, 3,7-benzisoxazolyl, 1,4-naphthy!, 1,5-naphthyl, 1,6-naphthyl
1,7-naphthyl, 1,8-naphthyl, 2,4-naphthyl, 2,5-naphthyl, 2,6-naphthyl, 2,7-
naphthyl, 2,8-naphthyl, 2,4-quinolinyl, 2,5-quinolinyl, 2,6-quinolinyl, 2,7-
quinolinyl, 2,8-quinolinyl, 3,4-quinolinyl, 3,5-quinolinyl, 3,6-quinolinyl, 3,7-
quinolinyl, 3,8-quinolinyl, 4,5-quinolinyl, 4,6-quinolinyl, 4,7-quinolinyl, 4,8-
quinolinyl, 1,4-isoquinolinyl, 1,5-isoquinolinyl, 1,6-isoquinolinyl, 1,7-
isoquinolinyl, 1,8-isoquinolinyl, 3,4-isoquinolinyl, 3,5-isoquinolinyl, 3,6-
isoquinolinyl, 3,7-isoquinolinyl, 3,8-isoquinolinyl, 4,5-isoquinolinyl, 4,6
isoquinolinyl, 4,7-isoquinolinyl, 4,8-isoquinolinyl, 3,4-cinnolinyl, 3,5-
cinnolinyl, 3,6-cinnoliny!, 3,7-cinnolinyl, 3,8-cinnolinyl, 4,5-cinnolinyl, 4,6-

1

22

xyal kyl ,

rr



of acyl, aroyl, and heteroaroyl with the proviso that acyl is selected from
ot her than fornyl and 2-oxoacyl; 15 err is selected fromthe group
consisting of NRS, O C(O) C(S) S, S(O, S(O2) ONRS)) Eé)%i% and
CR39R40; RS is selected fromthe group consisting of hydri1 L YRy XY,

am no, al lkyboo@dkisoxy, al koxyal kyl, hal oal kyl, acyl, aroWcrrRbghst €r oar oyl ;
R39 and R4 are independently selected fromthe group consisting of 20

hydri do, hydroxy, halo, cyano, hydroxyal kyl, acyl, aroyl, heteroaroyl,

acyl ani do, al fBdafinylafhRginpolinlyk end/d8-kinholinfh hitpdalily tarbodah ORydeRX Y .

haloalkoxyalkgl .al kyl sul fonyl, hal oal kyl sgl fonyl, carboxy, carboxyal kyl,
car boal koxy, CRHABRES Hrogen member o6 dagehtaroN tper thamithe pRintsofd X ar e

i ndependent | yﬁ&a{n%Eig%JoégQ%?sgqgrou consi sti {;%Fof 25.Z-Q hydrido, alkyl,
(o) n

al kenyl, -and | : xare W GG EHTPT Oblhe BOHRFINSISIgIECct ed from the
group’ consi st RAG U R3Miager %Wifﬂﬁ@éﬂﬂrﬁ&]imtﬂgw!iﬁzﬁngﬁmﬁ%gm@%ﬁ?uam di no,

hydr oxy) hydroxyam no, al koxy, oxya oxyami no, ol ) al kyl thio)

di al kyl sul § onfudgfndnt podhilsy bPAGSRALN M0 oSy L3udani gl k!

In another embodiment of compounds of Formula I ora
pharmaceutically acceptable salt thereof,

J is selected from the group consisting of O and S;
B is formula (V):

T34

10 (V)
2 1 2

- 1
wherein D", D", J*, J” and K are independently selected from the group

consisting of C, N, O, S and a covalent bond with the provisos that no more

than one is a covalent bond, no more than one of Dl. Dz, J l, J2 and Kl is O,

1
no more than one of D, Dz, Jl, 32 and K1 is S, one of Dl, D2, Jl, 12 and

1
15 K must be a covalent bond when two of Dl, D2, Jl. J2 and Kl are O and S,

1
D23, Pand k! are N;

9 10
R, R Rl 1' RIZ, R13, R16. Rl7’ RIS’ ng, R32, R33, R34,

and no more than four of D

35 36
R, and R™" are independently selected from the group consisting of hydrido,

acetamido, haloacetamido, amidino, guanidino, dialkylsuifonium,

20 trialkylphosphonium, dialkylsulfoniumalkyl, carboxy, heteroaralkylthio,
heteroaralkoxy, cycloalkylamino, acylalkyl, acylalkoxy, aryloylalkoxy,
heterocyclyloxy, aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl,

23



9 ,~ 9 NOV 2003 WO 00l 69826 PCT/ US00/ 08220 het er oaryl am no,

aryl am no,
ar al kanoyl ,
phosphono;

WO 00/69826

10

15

20

25

30

perhaloaralkyl, aralkylsulfonyl, aralkyisulfonylalkyl, aralkylsulfinyl,
aralkylsulfinylalkyl, halocycloalkyl, halocycloalkenyl, cycloalkylsulfinyl,
cycloalkylsulfinylalkyl, cycloalkylsulfonyl, cycloalkylsulfonylalkyl,
heteroarylamino, N-heteroarylamino-N-alkylamino, heteroarylaminoalkyt,
haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyl, haloalkexylalkyl,
heteroaralkoxy, cycloalkoxy, cycloalkenyloxy, cycloalkoxyalkyl,
cycloalkylalkoxy, cycloalkenyloxyalkyl, cycloalkylenedioxy, halocycloalkoxy,
halocycloalkoxyalkyl, halocycloalkenyloxy, halocycloalkenyloxyalkyl,
hydroxy, amino, alkoxyamino, thio, nitro, lower alkylamino, alkylthio,
alkylthioalkyl, arylamino, aralkylamino, arylthio, arylthioalkyl,
heteroaralkoxyalkyl, alkylsulfinyl, alkylsulfinylalkyl, arylsulfinylalkyl,
arylsulfonylalkyl, heteroarylsuifinylalkyl, heteroarylsulfonylalkyl,
alkylsulfonyl, alkylsulfonylalkyl, haloalkylsulfinylalkysl, .
haloalkylsulfonylalkyl, alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl,
monoalky] amidosulfonyl, dialkyl amidosulfonyl, monoarylamidosulfonyl,
arylsulfonamido, diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl,
arylsulfinyl, arylsulfonyl, heteroarylthio, heteroarylsulfinyl,
heteroarylsulfonyl, heterocyclylsulfonyl, heterocyclylthio, alkanoyl, alkenoyl,
aroyl, heteroaroyl, aralkanoyl, heteroaralkanoyl, haloalkanoyl, alkyl, alkenyl,
alkynyl, alkenyloxy, alkenyloxyalky, alkylenedioxy, haloalkylenedioxy,
cycloalkyl, cycloalkylalkanoyl, cycloalkenyl, lower cycloalkylalkyl, lower
cycloalkenylalkyl, halo, haloalkyl, haloalkenyl, haloalkoxy, hydroxyhaloalkyl,
hydroxyaralkyl, hydroxyalkyl, alkylenylamino, hydoxyheteroaralkyl,
haloalkoxyalkyl, aryl, aralkyl, aryloxy, aralkoxy, aryloxyalkyl, saturated
heterocyclyl, partially saturated heterocyclyl, heteroaryl, heteroaryloxy,
heteroaryloxyalkyl, arylalky!, heteroarylalkyl, arylalkenyl, heteroarylalkenyl,
carboxyalkyl, carboalkoxy, alkoxycarboxamido, alkylamidocarbonylamido,
arylamidocarbonylamido, carboalkoxyalkyl, carboalkoxyalkenyl, carboxy,
carboaralkoxy, carboxamido, carboxamidoalkyl, cyano, carbohaloalkoxy,
phosphono, phosphonoalky!, diaralkoxyphosphono, and
diaralkoxyphosphonoalkyl;

24

nitro,

ar al kyl am no) al kanoyl, ai kenoyl) aroyl, heteroaroyl,
het er oar al kanoyl ) hal oel kanoyl, hydroxyhal oal kyl ,

19 NOV 2003,
PCT/US00/08220

cyano,

and



X and R1L and R and R2, with the proviso that no nore than one of 5 the
group consisting of spacer pair X and Rl and spacer pair R and R2 is be
used at the sane tinme, are optionally selected to be -WX-Y=Z- wherein

WEX-Y=Z- forms a ring selected fromthe group consisting off aN6et@oar yl

ring havi ngdf doR t hrough 6 contiguous nenbers and an aryl: X) Y) and Z
are indepené{an yésel ected fromthe group consisting |0 B¥T’E§@9§??’C(R10),

C(R11), C{R12), N, N{R10), O S and a covalent bond with the provisos that
W X Y) and Z can_lé |Iwdepgnds3nt by | ect to be a coval ent bond when one
of W X) Y) and Z Rs 'sél e&t echFBm-tR?g'gldd??gam:in@ipmdbmyapﬁoMIyN( R10), O
and S, no nore g han one of W X) Y, and Z ¢an belgsel ected fromthe group
consi sting of © Witktheprogiseithatnommrethhiname of R 2endH 550Nt the sae and Z can be
sel ected fromthe group consisting of N and N(R10); X and R1 and R1 and R2
spacer pairs ahmainddn@p‘hdeztif;l y optionally selected to be taken together to
forma spacer pair wherein the spacer pair forns a |linear noiety having
from 3 through 6 c&ritPRIGRANY selectersirany the goup papsistiney gfdiydride, of bondi ng of sai d

spacer pai 15 merilkylsilyt, C2fQH akyd, 03-0BalRfAbREBUCE 1Ry 1, 08.C8 alkynyl,
C2-C8 haloalkyl, and C3-C8 halocalkenyl wherein each member of group B is
optionally substituted at any carbon up to and including 6 atoms from the point |

of attachment of B to A with one or more of the group consisting of R32, R33,

34
R, R35, and R36;

10 B is optionally selected from the group consisting of C3-C12
cycloalkyl, C5-C10 cycloalkenyl, and C4-C9 saturated heterocyclyl, wherein

each ring carbon is optionally substituted with R33, a ring carbon other than

the ring carbon at the point of attachment of B to A is optionally substituted
with oxo provided that no more than one ring carbon is substituted by oxo at
15  the same time, ring carbons and nitrogen adjacent to the carbon atom at the

point of attachment are optionally substituted with R9 or R13, aring carbon or
. . 9 ..
nitrogen adjacent to the R™ position and two atoms from the point of attachment
N . ol
is optionally substituted with R, a ring carbon or nitrogen adjacent to the
13
R position and two atoms from the point of attachment is optionally
20 ubstituted wi 12 ani i
substituted with R ", a ring carbon or nitrogen three atoms from the point of

. o ...
attachinent and adjacent to the R position s optionally substituted with Rl 1.
a ring carbon or nitrogen three atoms from the point of attachment and adjacent

2 ...
to the R™™ position is optionally substituted with R33. and a ring carbon or
nitrogen four atoms from the point of attachment and adjacent to the R11 and

3.
25 R positions is optionally substituted with R34;

25



20 group consisting of a cycloal kenyl ring having from5 through 8
contiguous nenbers and a partially saturated heterocyclyl ring having from
S through 8 conti guous nenbers, wherein said spacer pair is optio |y
substituted with one or more of the group consisting of RO, 1R8OV NG R

12, and Rl3vawwkssgst h the proviso that no nore than one obchiSeddsRyP

consi sting of spacer pair X and 25 Rl and spacer pair RL and R2 Is present
at the same tine; Zis selected fromthe group consisting of coval ent

singl e bond) 41 42 AGReliRtgdfranhiae glolip EprisiStinbf kingle8&aleitongt €d from 1 through

6; (CH(R41))g AW - ®2))p Wwhergsn g agnd p are integers independently
sel ected from @V 1)0-(&% )pa and (CH(R Npa(W ) wherein rr is an integer

selected from O through 1, pa is an integer selected from O through 6, and W7
is selected from the group consisting of O, S, C(O), C(O)N(R7). C(S)N(R7),

7 7
5 (R)NC(O), (R )NC(S), and N(R7) with the proviso that no more than one of
the group consisting of rr and pa can be O at the same time;

8
R and R are independently selected from the group consisting of

hydrido, hydroxy, alkyl, and alkoxyalkyl;

14 15 _37 38
R ,R7,R" ", andR"" are independently selected from the group

10 consisting of hydrido, hydroxy, halo, alkyl, alkoxyalky!, haloalkyl,
haloalkoxy, and haloalkoxyalky!;

14 38 .
R"andR™ canbe independently selected from the group consisting

of aroyl and heteroaroyl;

W is selected from the group consisting of NRS, C(O), and §(0),;

5,
15 R" is selected from the group consisting of hydrido, hydroxy, alkyl,

and alkoxy;

39 4
. R andR " are independently selected from the group consisting of

hydrido, hydroxy, halo, hydroxyalkyl, alkyl, alkoxyalkyl, haloalkyl,
haloalkoxy, and haloalkoxyalkyl;

0 .
20 RY and X° are independently selected from the group consisting of

hydrido, alkyl, alkenyl, cyano, halo, haloalkyl, haloalkoxy, haloalkylthio,
amino, aminoalkyl, alkylamino, amidino, guanidino, hydroxy, hydroxyamino,
alkoxy, hydroxyalkyl, alkoxyamino, thiol, alkylthio, and phosphono;

0 1 .
X andRY andR' ang R2, with the proviso that no more than one of

25 the group consisting of spacer pair X° and R? and spacer pair R! andR? is

be used at the same time, are optionally selected to be -W=X-Y=Z- wherein -

26



19 Nov 2003 WD 001 69826 PCT/ US00/ 08220 through 3 and WD i s selected from
the group consisting of O S C(O) CS), CCOO C(SSO0 COS C9SY9
C(ONR41), (RAI)NC(O, C(S)N(R41l), (RA1)NC(S)) OC(O N(R41), (R41)|§ﬁ(0)0
SC(S)N(R41), (RAL)NC(S)S, SC(ONR41l), (RAL)NC(O S, OC(S)N szﬂl

(RA1) NC( S)¥b osditd?42) CLO N(R41), (R41)NC(O N(R42)) N R42}8(/§§0'\'fo§%)

W=X.Y=Z- forms a ring selected from the group consisting of a heteroaryl
ring having from 5 through 6 contiguous members and an aryl;
W X, Y and Z are mdependcntly selected from the group consisting

of C(R ) C(R ). C(R ), C(R ), N, N(R ), O, S and a covalent bond

5  with the provisos that W, X, Y, and Z can be independently selected to be a
covalent bond when one of W, X, Y, and Z is selected from the group

consisting of N, N(RIO), O, and S, no more than one of W, X, Y, and Z can
be selected from the group consisting of O and S, and no more than three of

10
W, X, Y, and Z can be selected from the group consisting of N and N(R™ );

10 X" and R1 and R* and R2 spacer pairs are independently optionally

selected to be taken together to form a spacer pair wherein the spacer pair forms
a linear moiety having from 3 through 6 contiguous atoms connecting the
points of bonding of said spacer pair members to form a ring selected from the
group consisting of a cycloalkenyl ring having from 5 through 8 contiguous

15 members and a partially saturated heterocyclyl ring having from 5 through 8

contiguous members, wherein said spacer pair is optionally substituted with

one or more of the group consisting of R9, Rlo. Rn, Rlz, and R13 and with

the proviso that no more than one of the group consisting of spacer pair x° and
R! and spacer pair R1 andR? js present at the same time; R? is ZO-Q;
20 Zis selected from the group consisting of covalent single bond,

41_4
(CR R 2)q wherein q is an integer selected from 1 through 3, (CH(R )),

Wo-(CH(R ))p wherein g and p are integers independently selected from 0

through 3 and wois selected from the group consisting of O, S, C(O), S(O),

S(0),, N(R4l), and ON(R41). and (CI-[(R41))e-W22-(CH(R42))11 wherein e
25  and h are integers independently selected from 0 through 2 and W22 is selected

from the group consisting of CR4I=CR42. 1,2-cyclopropyl, 1,2-cyclobutyl,
1,2-cyclohexyl, 1,3-cyclohexyl, 1,2-cyclopentyl, 1,3-cyclopentyl, 2,3-
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SYN(R42), S(O, S(O2) S(O2N(R41)~ N(R41)S(O 2~ Se, Se(O. Se(0~,
(SeR?égyﬁngll§ N%R41§SZE(O)§) P(O (R8)) N(R-)P(O(R8), P(O (R8)N(R-)) N(R41))
ON(R41)) and Si RR8R29, and (CH(R4l1l))e ,~2(CH(R42))h wherein a angmg arg
i ntegers independently selected fromO 10 through 2 and \\2RgiNQVs cte

fromthe psisting of CR41=CR42, CRA1RA2_C; vinyl 039 220
e'[ hynyl i dg E 6%9 1, 2-ethynyl), 1, 2- cycl opropyl, 1, 2- cyc+(§§ﬁ$ 103
1, 2- cyclohexyl) 1, 3-cycl ohexyl, 1,2-cyclopentyl, 1, SCycIopﬁgf¥L9|

- p ,
22%’ g rrrrg; BES: : nydo}ph%hﬂylmg{&gzh:oﬁwl zgn@rﬂmﬁ%hqz‘?—ﬁ%l?}‘ %yﬁ@% pi perazinyl)
2. 6-pi per azi nﬁo)rph%hérl ePFar 11'3?19"5‘%[5&' aigprazingl, 36ni peri di nyl )
2. 4- pi peri di nyiperagingl, B?thinﬂyl# -piheddipylp2Bipitieriginyl, 2, 4-pipesiding| i di nyt ,
1, 3pyrrolidi nﬂl@plﬁgrﬂr@meodlb&iid ,1 22 Mx{ng,pllgcey H'Xlkdu(nﬁ pyrrolidinyl)
314 rroli R ly uranyl) 2,5
t et Iroghydro?urﬂ] ?l @12‘%6&0%/8\”?1 yﬁf’(’]‘?‘%yq 4‘PW‘{1}4“{YF\@-3prOV| sos that R41
and 2 0 R42 ar“’é’%@é@@d 3+€ﬁﬁfﬁhﬁdnéuranﬂ6215-kmmydmfdran}ym63when directly
bonded to N tetrahydrofuranyl, with the proviso that 20 is directly bonded to the pyridone

ring;

1141 and R42 are independently selected from the group consisting of

10  amidino, hydroxyamino, hydrido, hydroxy, amino, and alkyl;
Qis selected from the group consisting of hydrido, with the proviso
that Z° is other than a covalent single bond, the formula (II):

Tll
10

l
\ P
J N

R12

D2

RQ/DY/ \

wherein D, D2 J, ! 12 and K are independently selected from the group

(1T)

15 con51stmg of C, N, O, S and a covalent bond with the provisos that no more

than one is a covalent bond, no more than one of Dl, D2 I, L J2 and K1 is Q,

nomot‘etha.noueofDl.Dz,Jl,.IzandK1 is S.oneofDl.D2 .Il J2 and

Kl must be a covalent bond when two of Dl, D2, J l, J2 and K areOand S,

and no more than four of D1 D2 J, 1 J2 and K1 is N, with the proviso that

9 10
20 R,R ,R = R , and R13 are each independently selected to maintain the

tetravalent nature of carbon, trivalent nature of nitro gen, the divalent nature of
sulfur, and the divalent nature of oxygen;
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and ZO is directly bonded to the pyridone ring; R4l and R42 are _
I ndependently selected fromthe group consisting of am di no, hydroxyam no,

. . B
hydri do) hydroxy, am no, halo, cyano, aryl oxy, hydroxyal Kk C ar oy
het er oar oyl , het eroaryl oxyal kyl ) al koxy, al kyl) aryl, ﬁbaﬂ“& ﬁm

aryl oxyal kyb po/éwssdl koxyal kyl al koxy) al koxyal kyl , het eroargdmabdﬁd
cycl oal kyl, cycl oal kyl al kyl ) cyel oal kyl al kenyl, cycl oal kenyl)
cycl oal kenyl al kyl) 11 da db

Kis(CR R )p Wherein n is an integer selected from 1 through 2;
4b
R “andR " are independently selected from the group consisting of
halo, hydrido, hydroxyalkyl, alkyl, alkoxyalkyl, alkylthicalkyl, and haloalkyl;

0. . .
E" is selected from the group consisting of a covalent single bond,

5 C(0), C(S), CONR ), (R INC(O), S(0), (R"INS(O)g, and S(O)N(R ;

Y? is formula (IV):
S
| 17 nlB
R DNy /R
i
16 /135\lj D\ 15
Q° (IV)

. 5.6 5
whereinD™, D", J7, and J 6 are independently selected from the group

consisting of C, N, O, S and a covalent bond with the provisos that no more

10  thanoneis a covalent bond, K2 is C, no more than one of DS. D6, JS, and 16

is O, no more than one of D5, D6, Js, and 16 is S, one of DS, D6, Js. and J6

must be a covalent bond when two of DS. D6 15 and J6 are O and S, and no

more than four of DS, DG, Js, and J6 are N when K is carbon with the

17
provisosthatR" ,R" ', R 18, and R19 are each independently selected to

15  maintain the tetravalent nature of carbon, trivalent nature of nitrogen, the
divalent nature of sulfur, and the divalent nature of oxygen;

Q is selected from the group consisting of NR20 21

20 21 22
*NRR“'R » aminoalkylenyl, andQ wheremQ is hydrido and R20

21 22 .
R ,and R™ are independently selected from the group consisting of hydrido,

20  alkyl, hydroxy, amino, aminoalkylenyl, dialkylamino, alkylamino, and
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19 NOV 2003 WD 00/ 69826 PCTNS00/ 08220 hal oal kyl,

hal ocycl oal kenyl oxyal kyl , saturated heterocyclyl

hal oal kenyl ,
hal ocycl oal kyl ) hal ocycl oal kenyl, hal oal koxy, hal oal koxyal kyl ,
hal oal kenyl oxyal kyl , hal ocycl oal koxy, hal ocycl oal koxyal kyl

» P

ar ki al | 19 96Vu2M@8 ed

het er ocyclwd oo/ddgiser oaryl ) heteroaral kyl ) heteroaryl t hi ogddeishodarzo
het er oar al kyl t hi oal kyl ) al kyl sul fonyl) hal oal kyl sul fonyl) aryl sul fonyl,
aryl sul fonyl al kyl, aral kyl sul fonyl, cycl oal kyl sul fonyl,

cycl oal kyl suf onyl al kvl .. het er qaryl sut f onyl al kyl . 2det ermar yl sul fonyl, and
ar al kyl sul fon?ﬂ%?’?’ l‘buﬁq °?’8Y'fﬂf¥%¥“€l"¥°)"‘:'¥‘§&ﬁ“°fﬁklzand$ 1s

hydroxy, amino, alkylamino, or dialkylamino at the same time;

b, .
Q" is optionally selected from the group consisting of

cORPINRZR?, NRZcoRPINR PR,

5 CONRPICNRPINREYRY, NRZONRZECORPINRD )R,

26 25
and ON(R™ )C(NR )N(st)(R24) with the provisos that no more than one

23 24

26, . .
of R™,R" ,and R™" is hydroxy, alkylamino, amino, or dialkylamino when

two of the group consisting of R23. R24

atom;
23 24 25

,and R26 are bonded to the same

26
10 R ,R",R 7, andR"™" are independently selected from the group

consisting of hydrido, alkyl, hydroxy, amino, alkylenylamino, dialkylamino,

alkylamino, and hydroxyalkyl;

Q' is selected from the group consisting of a single covalent bond,

3738

(CR"'R )b-(Wo)az wherein az is an integer selected from O through 1, b is

15 aninteger selected from 1 through 5, and WY is selected from the group

consisting of O, C(0), S(O), S(0),, S(O)ZN(RM), N(RM)S(O)Z, and

14 14 1
N(R ), (CHR )W -(CH(RIS))d wherein ¢ and d are integers

independently selected from 1 through 4 and Wl is selected from the group

consisting of O, S, C(0), C(S), C(0)0, C(S)0, C(0)S, C(S)S, C(O)N(RM)-

4
20 R™NCO), CONR™, RMNCES), 0CONRY, R “NC0)0,

SCONR'™, RMNCs)s, scoNR™), RINC(O)S, 0CENR™,

14
® NCs)0, NRP)coNR™, RMNCONRD),

15
NRPICENR', R NCENR), 5(0), 501, SO,NRY,
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R~/K\ 2/RD1 D2 RO~ ~ ~ R13 (I1) 10 wherein DI, D2) J 1, J2 and K; are
I ndependently selected fromthe group consisting of C N) 0) S and a

coval ent bond with the provisos that no nore than one is C l.aat bond,
no nore than one of DI, D2, J1) J2 and K1 is O no nore than one of D) D2,
J1, J2 andvéidosées26S, one of D1) D2) JI, J2 and Kl nust becauseydbsnt bond
when two of D1) D2) J1, J2 and KI are Oand S, 15 and no nore than four of
D1, D2) J1, 12 and K1 are N, with the proviso that R9) R 10~ R 11 ~ R 12)

and R 13 ~ eaqyit @Iy(tﬂgz 7 8¢ Gj ih thddtetraval ent nature

of carbon) trﬁ?}al ?%@ﬁgﬂu e fr\&g ﬁ@ggr?%% Fagl)'elﬂ{kdngiture of sulfur) and

the: divalent ', ghs RS, P2 ScBISS) Sk S udgeam Formit a (11):
independently selected from 0O through 2 and sz is selected from the group

. . 41 42 4
consistingof CR  '=CR ~, CR 1R42=C; vinylidene), ethynylidene (CaC;

5 1,2-ethynyl), 1,2-cyclopropyl, 1,2-cyclobutyl, 1,2-cyclohexyl, 1,3-
cyclohexyl, 1,2-cyclopentyl, 1,3-cyclopentyl, 2,3-morpholinyl, 2,4-
morpholinyl, 2,6-morpholinyl, 3,4-morpholiayl, 3,5-morpholinyl, 1,2-
piperazinyl, 1,3-piperazinyl, 2,3-piperazinyl, 2,6-piperazinyl, 1,2-piperidinyl,
1,3-piperidinyl, 2,3-piperidinyl, 2,4-piperidinyl, 2,6-piperidinyl, 3,4-

10  piperidinyl, 1,2-pyrrolidinyl, 1,3-pyrrolidinyl, 2,3-pyrrolidinyl, 2,4-
pyrrolidinyl, 2,5-pyrrolidinyl, 3,4-pyrrolidinyl, 2 3-tetrahydrofuranyl, 2,4-
tetrahydrofuranyl, 2,5-tetrahydrofuranyl, and 3,4-tetrahydrofuranyl, with the

. 1 15
provisos that R* “and R ™ are selected from other than halo and cyano when

directly bonded to N and that (CR37R38)b. (CH(RM))C, and (CH(RM))e are

15  bonded to E;
Yis optionally Qb-st wherein st is selected from the group
consisting of (CR 7 R38)f wherein f is an integer selected from 1 through 4,
(CH(RM))C-WI-(CH(RIS))d wherein ¢ and d are integers independently
selected from 1 through 2, and Wl is selected from the group consisting of Wl
20 s selected from the group consisting of O, S, C(0), C(O)N(Rl4),
®RONCO) NR"ICONR™, ®NCONR™S), NRS, oNR™),
and (CH(RM))e-Wz-(CH(RlS))h wherein e and h are integers independently

selected from O through 2 and W’2 is selected from the group consisting of

4a 4b ]
CR "'=CR ", ethynylidene (C=C; 1,2-ethynyl), and C=CR4aR4b with the

31



12 WO 001 69826 10 R11 ,J3" 4/ R-D3/ /D4 R12 (I11)

18 NOV 2003

WO 00/69826 PCT/US00/08220

10

15

20

25

provisos that RM and RlD are selected from other than halo when directly

bonded to N and that (CR37 R38)f, (CH( RM))C, and (CH(RM))e are bonded

to Eo;
Y0 is optionally Qb_sts wherein sts is (CH(R38))r-W3, risan

integer selected from 1 through 2, W3 is selected from the group consisting of

1.1-cyelopropyl, 1,2-cyclopropyl, 1,1-cyclobutyl, 1,2-cyclobutyl, 1,2-
cyclohexyl, 1,3-cyclohexyl, 1,4-cyclohexyl, 1,2-cyclopentyl, 1,3-cyclopentyl,
2,3-morpholinyl, 2,4-morpholinyl, 2.5-morpholinyl, 2,6-morpholinyl, 3,4-
morpholinyl, 3,5-morpholinyl, 1,2-piperazinyl, 1,3-piperazinyl, 1,4-
piperazinyl, 2,3-piperazinyl, 2,5-piperazinyl, 2,6-piperazinyl, 1,2-piperidinyl,
1,3-piperidinyl, 1,4-piperidinyl, 2,3-piperidinyl, 2,4-piperidinyl, 2,5
piperidinyl, 2,6-piperidinyl, 3,4-piperidinyl, 3,5-piperidinyl, 3,6-piperidinyl,
1,2-pyrrolidinyl, 1,3-pyrrolidinyl, 23-pyrrolidinyl, 2,4-pyrrolidinyl, 2,5
pyrrolidinyl, 3,4-pyrrolidinyl, 2H-2,3-pyranyl, 2H-2,4-pyranyl, 2H-2,5-
pyranyl, 4H-2,3-pyranyl, 4H-2,4-pyranyl, 4H-2,5-pyranyl, 2H-pyran-2-one-
3,4-yl, 2H-pyran-2-one-4,5-y1, 4H-pyran-4-one-2,3-yl, 2,3-
tetrahydrofuranyl, 2,4-tetrahydrofuranyl, 2,5-tetrahydrofuranyl, 3,4-
tetrahydrofuranyl, 2,3-tetrahydropyranyl, 2,4-tetrahydropyranyl, 2,5-
tetrahydropyranyl, 2,6-tetrahydropyranyl, 3 4-tetrahydropyranyl, and 3,5-
tetrahydropyranyl, and each carbon and hyrido containing nitrogen member of

the ring of the W3 other than the points of attachment is optionally substituted

10. Rl l, and R12, with the

with one or more of the group consisting of Rg, R
proviso that (CH(R38))r is bonded to Eo and Qb is bonded to lowest numbered
substituent position of each WB;

Y” s optionally Q°-Q* wherein Q**™ is (CH(R>S)- W, ris an

integer selected from 1 through 2, W4 is selected from the group consisting of

1,2-cyclobutyl, 1,2-cyclohexyt, 1,3-cyclohexyl, 1,4-cyclohexyl, 1,2-
cyclopentyl, 1,3-cyclopentyl, 2,3-morpholinyl, 2,4-morpholinyl, 2,5-
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wherein D3) D4) J3, and J4 are independently selected fromthe group 19 Nov
2003 PCT/ L? SOO) 08220 consisting of C, N) O and S, no nore than one of D3,
D4) J3, and J4 is O no nore than one of D3, D4) J3, and J4 is S, Bﬁnd no
nmore than three of DI, D2, 5 J1, and J2 are Nwith the p[‘lcﬁ/NGV) 2008 t R9,
R10, . R11, wanehddde are each I ndependently selected to ma];&t Emgzgde ent
tetraval ent nature of carbon, trivalent nature of mtrogen I va
nature of sulfur, and the di val ent nature of oxygen Q is optionally

selected fr Ommdiﬂxoghﬂmmﬂﬁxbﬁﬁyl trygc:.gxforﬁnwxwl@ ]1928 g't Efg{ d
het o ooyeL Y] )'%%t PRy b Bl Sers m&w P irgitsnes o oar oy
cycloal I cyl, 1"5%{1’4(% I’Wpe"dwblle’erlkmdyﬂy) 14 piperidiiydygd-al kyl
cycl oal kyl al keipetijinfia?,¢pipsydiyl hab- 9%#&&9{ 1&&&;@{‘{%&3&&9&3/0' oal I cyt,
hal ocycl oalgkenyd. g &Pb?ﬁ&a’ld ng'l 1, [%(lrr% dmyl -py hdmyl 23-
hal ocycl oal koxp;go » 2,4-pyrrolidinyl, 2,5-pyrrolidinyl, 3 4-pyrrolidinyl, 2H-2,3-

pyranyl, 2H-2 4-pyranyl, 2H-2,5-pyranyl, 4H-2,3- -pyranyl, 4H-2,4-pyranyl,

4H-2,5-pyranyl, 2H-pyran-2-one-3 4-yl, 2H-pyran-2-one-4,5-yl, 4H-pyran-

4-one-2,3-yl, 2,3-tetrahydrofuranyl, 2,4-tetrahydrofuranyl, 2,5

10  tetrahydrofuranyl, 3,4-tetrahydrofuranyl, 2,3-tetrahydropyranyl, 2,4-
tetrahydropyranyl, 2,5-tetrahydropyranyl, 2,6-tetrahydropyranyl, 3,4-
tetrahydropyranyl, and 3,5-tetrahydropyranyl, and each carbon and hyrido

containing nitrogen member of the ring of the W4 other than the points of
attachment is opuonally substituted with one or more of the group consisting of

15 R R R ,andR 2, with the provisos that (CH(R ))r is bonded to E°

and Qb is bonded to highest number substituent position of each W4'
Y'is optionally Qb-stss wherein st is (CH(R ))r WS risan

integer selected from 1 through 2, W5 is selected from the group consisting of

1,4-indenyl, 1,5-indenyl, 1,6-indenyl, 1,7-indenyl, 2,7-indenyl, 2,6-indenyl,

20 2,5-indenyl, 2,4-indenyl, 3,4-indenyl, 3,5-indenyl, 3,6-indenyl, 3,7-indenyl,
2,4-benzofuranyl, 2,5-benzofuranyl, 2,6-benzofuranyl, 2,7-benzofuranyl,
3,4-benzofuranyl, 3,5-benzofuranyl, 3,6-benzofuranyl, 3,7-benzofuranyl,
2,4-benzothiophenyl, 2,5-benzothiophenyl, 2,6-benzothiophenyl, 2,7-
benzothiophenyl, 3,4-benzothiophenyl, 3,5-benzothiophenyl, 3,6-

25  benzothiophenyl, 3,7-benzothiophenyl, 2,7-imidazo(1,2-a)pyridinyl, 3,4
imidazo(1,2-a)pyridinyl, 3,5-imidazo(1,2-a)pyridinyl, 3,6-imidazo(1,2-
a)pyridinyl, 3,7-imidazo(1 »2-a)pyridinyl, 2,4-indolyl, 2,5-indolyl, 2,6-
indolyl, 2,7-indolyl, 3,4-indolyt, 3,5-indolyl, 3,6-indolyl, 3,7-indoly}, 1,4-
isoindolyl, 1,5-isoindolyl, 1,6-isoindolyl, 2,4-isoindolyl, 2,5-isoindolyl, 2,6-

30  isoindolyl, 2,7-isoindolyl, 1,3-isoindolyl, 3,4-indazolyl, 3,5-indazolyl, 3,6-
indazolyl, 3,7-indazoly!, 2,4-benzoxazolyl, 2,5-benzoxazolyl, 2,6-
benzoxazolyl, 2,7-benzoxazolyl, 3,4-benzisoxazolyl, 3,5-benzisoxazolyl, 3,6-
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15 hal ocycl oal kenyl oxyal kyl with the proviso that Z0 is selected from ot her
than a single covalent bond when Qis hydrido; Kis (CR4aR4b)n wherein n is
an integer selected from1l through 2; Rda and R4b are indep QI

sel ected fromthe group consisting of halo) hydrido, hydroxsyES@ n§m3

hydr oxyal layb borédgiey! , al kenyl ) al koxyal kyl, 2 0 aral kyl, puahssoeensl kyl)
al kyl t hi oal kyl) hal oal kyl ) hal oal kenyl) and cyanoal kyl; Eo is El, when Kis
(CR4aR4b) n, wherein E1 is selected fromthe group consisting of a coval ent

si ngl e bond, OpzBoxa2piy), 3,HeBlisoxatdD)IO 4 QASHIDI, IK-AIpBehyCf Sngphtisi O N(R~) ,

(RTYNC(O) . X 2MaBithyl, § B-nhPithy?)2,4-habhthyl, 2,5-naphthyl, 2,6-naphthyl, 2,7-
naphthyl, 2,8-naphthyl, 2,4-quinolinyl, 2,5-quinolinyl, 2,6-quinolinyl, 2,7-
quinolinyl, 2,8-quinolinyl, 3,4-quinolinyl, 3,5-quinolinyl, 3,6-quinolinyl, 3,7-

5  quinolinyl, 3,8-quinolinyl, 4,5-quinolinyl, 4,6-quinolinyl, 4,7-quinolinyl, 4,8-
quinolinyl, 1,4-isoquinolinyl, 1,5-isoquinolinyl, 1,6-isoquinolinyl, 1,7-
isoquinolinyl, 1,8-isoquinolinyl, 3,4-isoquinolinyl, 3,5-isoquinolinyl, 3,6-
isoquinolinyl, 3,7-isoquinolinyl, 3,8-isoquinoliny!, 4,5-isoquinolinyl, 4,6
isoquinolinyl, 4,7-isoquinolinyl, 4,8-isoquinoliny!, 3,4-cinnolinyl, 3,5~
10  cinnolinyl, 3,6-cinnolinyl, 3,7-cinnolinyl, 3,8-cinnolinyl, 4,5-cinnolinyl, 4,6-

cinnolinyl, 4,7-cinnolinyl, and 4,8-cinnolinyl, and each carbon and hyrido

containing nitrogen member of the ring of the W5 other than the points of

attachment is optionally substituted with one or more of the group consisting of

9,10 11 12
R,R R ,andR", with the proviso that Qb is bonded to lowest number

15 substituent position of each W~ and that (CH(R" ), s bonded to E%
. b . ,
Y? is optionally Q°-Q™*" wherein Q*** i (CH(R38))1.-W6. risan

integer selected from 1 through 2, W6 is selected from the group consisting of

1,4-indenyl, 1,5-indenyl, 1,6-indenyl, 1,7-indenyl, 2,7-indenyl, 2,6-indenyt,
2,5-indenyl, 2,4-indenyl, 3 4-indenyl, 3,5-indenyl, 3,6-indenyl, 3,7-indenyl,

20  2.4-benzofuranyl, 2,5-benzofuranyl, 2,6-benzofuranyl, 2,7-benzofuranyl,
3,4-benzofuranyl, 3,5-benzofuranyl, 3,6-benzofuranyl, 3,7-benzofuranyl,
2,4-benzothiophenyl, 2,5-benzothiophenyl, 2,6-benzothiophenyl, 2,7-
benzothiophenyl, 3,4-benzothiophenyl, 3,5-benzothiophenyl, 3,6-
benzothiophenyl, 3,7-benzothiophenyl, 2,7-imidazo(1,2-a)pyridinyl, 3,4

25  imidazo(1,2-a)pyridinyl, 3,5-imidazo(1 ,2-a)pyridinyl, 3,6-imidazo(1,2-
a)pyridinyl, 3,7-imidazo(1,2-a)pyridinyl, 2,4-indolyl, 2,5-indolyl, 2,6-
indolyl, 2,7-indolyl, 3,4-indolyl, 3,5-indolyl, 3.6-indolyl, 3,7-indolyl, 1,4~
isoindolyl, 1,5-isoindolyl, 1,6-isoindolyl, 2,4-isoindolyl, 2,5-isoindolyl, 2,6-
isoindolyl, 2,7-isoindolyl, 1,3-isoindolyl, 3,4-indazolyl, 3,5-indazolyl, 3,6-

30  indazolyl, 3,7-indazolyl, 2,4-benzoxazolyl, 2,5-benzoxazolyl, 2,6-
benzoxazolyl, 2,7-benzoxazoly!, 3,4-benzisoxazolyl, 3,5-benzisoxazolyl, 3,6-
benzisoxazolyl, 3,7-benzisoxazolyl, 1,4-naphthyl, 1,5-naphthyl, 1,6-naphthyl,
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1,7-naphthyl, 1,8-naphthyl, 2,4-naphthyl, 2,5-naphthyl, 2,6-naphthyl, 2,7-
naphthyl, 2,8-naphthyl, 2,4-quinolinyl, 2,5-quinolinyl, 2,6-quinolinyl, 2,7-
quinolinyl, 2,8-quinolinyl, 3,4-quinolinyl, 3,5-quinolinyl, 3,6-quinolinyl, 3,7-
quinolinyl, 3,8-quinolinyl, 4,5-quinoliny!, 4,6-quinolinyl, 4,7-quinolinyl, 4,8-
5  quinolinyl, 1,4-isoquinolinyl, 1,5-isoquinolinyl, 1,6-isoquinolinyl, 1,7-
isoquinolinyl, 1,8-isoquinolinyl, 3,4-isoquinolinyt, 3,5-isoquinolinyl, 3,6-
isoquinolinyl, 3,7-isoquinolinyl, 3,8-isoquinolinyl, 4,5-isoquinolinyl, 4,6-
isoquinolinyl, 4,7-isoquinolinyl, 4,8-isoquinolinyl, 3,4-cinnolinyl, 3,5
cinnolinyl, 3,6-cinnolinyl, 3,7-cinnolinyl, 3,8-cinnolinyl, 4,5-cinnolinyl, 4,6-
10 cinnolinyl, 4,7-cinnolinyl, and 4,8-cinnolinyl, and each carbon and hyrido

containing nitrogen member of the ring of the W6 other than the points of

attachment is optionally substituted with one or more of the group consisting of
9 11

0
R, Rl R, and Rlz. with the proviso that Qb is bonded to highest number

substituent position of each W6 and that (CH(R38))r is bonded to E°.

15 In a preferred embodiment of compounds of Formula I ora
pharmaceutically acceptable salt thereof,
JisO;
B is the Formula:
34
Rr33 R3S
R32 R36
9 ~
20 R, RIO’ R”. Rlz’ Rb, R32. R33, R34, RBS, and R36 are

independently selected from the group consisting of hydrido, acetamido,
haloacetamido, amidino, guanidino, alkylenedioxy, haloalkylthio,
alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl, hydroxy, amino,
alkoxyamino, nitro, lower alkylamino, alkylthio, alkylthioalkyl, alkylsulfinyl,
25  alkylsulfonyl, alkylsulfonylalkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl,
alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, monoalkyl
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5 N(R-)P(O (R8 P(O(RB)N{R-), N(R-)) ON(R-), CRS=CR4b, 4a 4b ethynylidene
(CC;( 1?2Se%§1yngll)))(and CCRR; Kis optionally (CH{RI4))~ T wherein j is
sel ected froma integer fromO through 2 and T is sel ect eﬁl fﬁ(g[n&@ﬁe group
consi sting of single covalent bond) O S, and N(R-) with ﬁ r so that
(CH(R14) ) jwo evégsasded to the 10 pyridone ring; E is opti eaahisyoespzonhen K is
(CH(R14))j-T, wherein E2 is selected fromthe group consisting of a

coval ent single bond, C(OQ) C(S), (OO C(S)O0 COS CSS CONR-),
(RN(O, SS’NPWP‘!YI(@&W%@W“‘@W) A0 6Y BaloaRandyCaRy Salkériyt;) NC( O) S,
(R-)NC(S) O, NRLEIoSNN| Bitdalkedfl, KR, B b BRAbalki Rk R) )
(R=) NC(S) N( Rggx%in%l@,’halggl%%)alkyl, carboxyalkyl, carboalkoxy, carboxy,

carboxamido, carboxamidoalkyl, and cyano;

5 R9, Rlo, R1 1, Rlz, and R13 are optionally selected from the group

consisting of heteroaryl and heterocyclyl with the proviso that Rg, R 10, R1 1,

Rlz. and R13 are substitutents for other than B;

R16, ng, R32, R33, R34, R35, and R36 are independently optionally

Qb with the proviso that no more than one of R16 and ng is Qb at the same

10  time and that Q° is Q%

B is optionally, with the proviso that Rl and R? are selected from the

group consisting of a spacer pair and -W=X-Y=Z-, Formula (V):

(V)

2 and Kl are independently selected from the group

wherein Dl. D2. Jl. J

15  consisting of C, N, O, § and a covalent bond with the provisos that no more

than one is a covalent bond, no more than one of Dl, Dz, J 1, J2 and Kl is O,

no more than one of Dl, Dz, Jl, 12 and KI is S, one of Dl, D2, Jl, J2 and

K1 must be a covalent bond when two of Dl, D2, JI, 12 and K1 are QO and S,

and no more than four of Dl. Dz, Jl. 12 and Kl are N;
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S(O 2N(R~)) N(R-)S(O 2, S(O2N(H C(OQ) C(OQNHS(O2, P(O(R8))
N(R~) P(O (R8)) P(O (Rg)N(R~)) and N(R~); Kis optionally G (CH(R15))k
wherein k is selected froman integer from1 through 2 apgr@\yl quiel ected
fromthe group consisting of 0, S) and 20 N(R7) with the’ i S0Vt hat R15
i s other tWapodyMdr oxy) cyano, hal o) ami no) alkylam no, Gicghjeyd@peno, and
sul fhydryl when k is 1; EO is optionally E3~ when Kis G (CH(RL5))Kk)
wherein E3 is selected fromthe group consisting of a coval ent single bond,
O S O, CS), B4soptionally selected from the group consisting of hydrido,

trialkylsilyl, C2-C8 alkyl, C3-C8 alkylenyl, C3-C8 alkenyl, C3-C8 alkynyl,

and C2-C8 haloalkyl, wherein each member of group B is optionally.

substituted at any carbon up to and including 6 atoms from the point of

5  attachment of B to A with one or more of the group consisting of R32, R33,

R34. R35. and R36;

B is selected from the group consisting of C3-C12 cycloalkyl and C4
heterocyclyl, wherein each ring carbon is optionally substituted with R33. a

ring carbon other than the ring carbon at the point of attachment of B to A is
10 optionally substituted with oxo provided that no more than one ring carbon is
substituted by oxo at the same time, ring carbons and a nitrogen adjacent to the

carbon at the point of attachment are optionally substituted with R9 or R13, a
ring carbon or nitrogen adjacent to the R9 position and two atoms from the
point of attachment is optionally substituted with Rw, a ring carbon or

15  nitrogen adjacent to the R13 position and two atoms from the point of

. attachment is optionally substituted with R12, a ring carbon or nitrogen three

atoms from the point of attachment and adjacent to the Rlo position is
optionally substituted with R1 1, aring carbon or nitrogen three atoms from
the point of attachment and adjacent to the Rl2 position is optionally

20  substituted with R33, and a ring carbon or nitrogen four atoms from the point
of attachment and adjacent to the R11 and R33 positions is optionally

substituted with R34;

B is optionally, with the proviso that R1 and R are selected from the
group consisting of a spacer pair and -W=X-Y=Z-, a C5-C9 saturated

25  heterocyclyl, wherein each ring carbon is optionally substituted with R33. a
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, 19 NQU 20ai W O 001 69826 PCT/USOQ 05220 C(O0) C(S)O C(OS, CSS
AONR7), (RO)NAO, AS)N(R7), (R)NCS)) O(0)N(R7), (R-)NC0)Q,
SASN(R7)) (RI)NXS)S, SAONR7), (RI)NAOS, OC(S)N(RAY NOR720DH( S) O
0 Kl O, AN N
R/ N(R

EIE (F\?)?)Z %V?(I%%O%MéRSL)CJME)) et hynylidene (CC, 1,2-ethynyl), and C=CR~-R4b) Y~
is formula (1V):

ring carbon other than the ring carbon at the point of attachment of B to A is

optionally substituted with oxo provided that no more than one ring carbon is

substituted by oxo at the same time, ring carbons and nitrogen adjacent to the

carbon atom at the point of attachment are optionally substituted with R9 or
5 R 3, a ring carbon or nitrogen adjacent to the R9 position and two atoms from

the point of attachment is optionally substituted with Rlo, a ring carbon or
nitrogen adjacent to the R13 position and two atoms from the point of
attachment is optionally substituted with R12, a ring carbon or nitrogen three
atoms from the point of attachment and adjacent to the Rlo position is

10  optionally substituted with R1 1, a ring carbon or nitrogen three atoms from
the point of attachment and adj.acent to the R12 position is optionally
substituted with R33, and a ring carbon or nitrogen four atoms from the point

of attachment and adjacent to the R1 ! and R33 positions is optionally
substituted with R34;

15 A is selected from the group consisting of single covalent bond,
(W”)n-"(CH(RIS))pa and (CH(RIS))pa-(W7)n. wherein 1t is an integer
selected from O through 1, pa is an integer selected from O through 6, and W'7
is selected from the group consisting of O, S, C(O), (R7)NC(O), (R7)N C(S),
and N(R7) with the proviso that no more than one of the group consisting of rr

20 and pais O at the same time;

R7 is selected from the group consisting of hydrido, hydroxy, and
alkyl;
R15 is selected from the group consisting of hydrido, hydroxy, halo,

alkyl, and haloalkyt;
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17 18 R16~~~ 2 D819 ~b Q (iv) 10 wherein D5, D6, J5, and J6 are

I ndependently selected fromthe group consisting of C N) 0, S and a

coval ent bond with the provisos that no nore than one is 1a (ﬁ‘ﬁva&[ﬁﬂt bond)
K2 is independently selected fromthe group consisting of &MV , ho nore

t han one ofwd¥eed26, 15, and J6 is O no nore than one of PEluEfoste. and J6
Is S, one of D5, D6) J5, and J6 nust be a 15 coval ent bond when two of D5)
D6, J5) and J6 are Oand S, no nore than three of D5, D6, J5, and J6 is N

when K2 is N+) and mqsm&dtm%é%&a%ﬂ%@@ﬁy%gwd J6 are N when K2 is

carbon with the provisos that RL6, re each independently

sel ected to maint aigt fdaec’ el i@ ity SDRLE Fort the group consisting of

hydrido, alkyl, alkenyt, cyano, halo, haloalkyl, haloatkoxy, haloalkylthio,
amino, aminoalkyl, alkylamino, amidino, hydroxy, hydroxyamino, alkoxy,
5  hydroxyalkyl, alkoxyamino, thiol, and alkylthio;

0 1 .
X" andR? and R! and R2, with the proviso that no more than one of

the group consisting of spacer pair x° and R1 and spacer pair R1 andR? is

be used at the same time, are optionally selected to be -W=X-Y=Z- wherein -
W=X-Y=Z- forms a ring selected from the group consisting of a heteroaryl
10  ring having from 5 through 6 contiguous members and an aryl;
W,X,Y,and Z are independently selected from the group consisting

o _ 10, _ 11
of CR™), CR ), CR ™), CR%), N, NR'9), 0, S and a covalent bond

with the provisos that W, X, Y, and Z can be independently selected to be a
covalent bond when one of W, X, Y, and Z is selected from the group

- 10
15  consisting of N,N(R" "), O, and S, no more than one of W,X,Y,and Z can
be selected from the group consisting of O and S, and no more than three of

W, X, Y, and Z can be selected from the group consisting of N and N(Rlo);

X° and R? and Rl and R2 spacer pairs are independently optionally
selected to be taken together to form a spacer pair wherein the spacer pair forms
20  alinear moiety having from 3 through 6 contiguous atoms connecting the
points of bonding of said spacer pair members to form a ring selected from the
group consisting of a cycloalkenyl ring having from 5 through 8 contiguous
members and a partially saturated heterocyclyl ring having from 5 through 8

contiguous members, wherein said spacer pair is optionally substituted with

25  one or more of the group consisting of R9, Rlo, R1 l, Rlz. and R13 and with

the proviso that no more than one of the group consisting of spacer pair X° and
1 . o1 .
R* and spacerpairR’ and R? is present at the same time;

R2 s 2°Q;
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19 NOV 2003 WO 001 69826 PCTNS00/ 08220 of carbon, trivalent nature of
nitrogen, the divalent nature of sulfur, and the divalent nature of oxygen;
R16 and R 7 are optionally independently taken together to forma |inear
moi ety spacer having from 3 through 6 contiguous atons cdfnBeY o5 form
a ring selwowneesia om the group consisting of a cycl oal kesyhusobsgd20navi ng

2 is selected from the group consisting of covalent single bond,

41_42
(CR'R )q wherein q is an integer selected from 1 through 3, (CH(R41)),,-

42 . :
W-(CHR ))p Wherein g and p are integers independently selected from 0
0.
through 3 and W™ is selected from the group consisting of O, S, C(0), $(0),
41 4] 4
5 N(R ), and ON(R ), and (CH(R l))e-sz-(CH(R42))h wherein e and h

are integers independently selected from 0 through 1 and W22 is selected from

- 41 42
the group consisting of CR' =CR ., 1,2-cyclopropyl, 1,2-cyclobutyl, 1,2-

cyclohexyl, 1,3-cyclohexyl, 1,2-cyclopentyl, 1,3-cyclopentyl, 2,3-
morpholinyl, 2,4-morpholinyl, 2,6-morpholinyl, 3,4-morpholinyl, 3,5

10  morpholinyl, 1,2-piperazinyl, 1,3-piperazinyl, 2 3-piperazinyl, 2,6-
piperazinyl, 1,2-piperidinyl, 1,3-piperidinyl, 2,3-piperidinyl, 2,4-piperidinyl,
2,6-piperidinyl, 3,4-piperidinyl, 1,2-pyrrolidinyl, 1,3-pyrrolidinyl, 2,3-
pyrrolidinyl, 2,4-pyrrolidiny!, 2,5-pyrrolidinyl, 3,4-pyrrolidinyl, 2,3-
tetrahydrofuranyl, 2,4-tetrahydrofuranyl, 2,5-tetrahydrofuranyl, and 3,4

15 tetrahydrofuranyl, with the proviso that Z° is directly bonded to the pyridone
ring;

41 Q2 |
R " and R " are independently selected from the group consisting of

amidino, hydroxyamino, hydrido, hydroxy. amino, and alkyl;
Q is selected from the group consisting of hydrido, with the proviso
20  that ZO is other than a covalent single bond, and the formula (II):

Tll
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fromb5 through 8 contiguous nenbers, a partially saturated heterocyclyl
ring having from5 through 8 contiguous nenbers) a heteroaryl having fromb5
t hrough 6 conti guous nenbers) and an aryl; Q is selected QW group
consi sting of NR20R21, + 20 21 22 10 NR R R, oxy, alkyl ,*1 o&MRyl enyl ,

al kyl am nowodiogbsey | at ni no, di al kyl sul foni umal kyl , acyl anpafusgsmsidy, wWherein
Qe is hydrido and R20) R21, and R22 arc independently selected fromthe
group consi sting of yI;j,ﬁ;ti go)2 am Eo, al kyl') hydroxy) al koxy)

ani noal kyl enyl wighdiybatm 0o, j“qj £ A oxyal kyl with the

provi sos that no nore thgn Jo%g@kc?f x@%&@%ﬂt@gg © "i‘é’eﬁ'gxﬁydr oxy, al koxy)
al kyl ani no) andons}tingrod CHNAOKY kil 4 dovslerd bortd VAh B Brot s BSlmbRRAt R20, R21 )
and R22 must be ot her than be hydroxy, al koxy, ﬁ?FI kil i no; amino) and

di al kyl at r uno Hhifetse i&2 qoxalegt bordomo mareftin one 6210, ,r?z/z asd Kl BT, and R22 ate
i ndependently optionally sellec%ceﬁ tf form a spacer, pgi r1 erein a spacer
pair is taken noogwe then o of IX oDT, maanldix[}aas, dRicEDY, Davi nd dpgom 4 t hrough 7
contiguous ato connecting the points of bonding of said spacer pair

menbers to & ork muiiek gesvalad Bohd whawBRY DRI )t NyFHa R 1§, @ Rtd guous menber s
with the proviso that no nore than one of the group consisting of spacer

- 1 - - .
pai s R20"and Lo nBRdliul 34! Y FP A% RRAN! it 8 ol bl SaT® 11 T

9 10 11 12 13
R,R ,R ,R"",andR " are each independently selected to maintain the

tetravalent nature of carbon, trivalent nature of nitrogen, the divalent nature of
sulfur, and the divalent nature of oxygen;

. 4a_4b
10 Kis(CR "R "), wherein n is an integer selected from 1 through 2;

4
R andR " are independently selected from the group consisting of

halo, hydrido, hydroxyalkyl, alkyl, alkoxyalkyl, alkylthioalkyl, and haloalkyl;

o, .1 ) 4a_4b
E isE",whenKis(CR R )p» Wherein E1 is selected from the

group consisting of a covalent single bond, C(0), C(S), C(O)N(R7),

7
15  (R)NC(O), 5(0),, (R7)NS(O)2. and S(O)2N(R7);

Yo is formula (IV):
s
17 18
R \ R
7
7

5
R16/D ~N 2¢D6\R19

b
Q (IV)
. S 6 5 6
wherein D™, D", J™, and J are independently selected from the group

consisting of C, N, O, S and a covalent bond with the provisos that no more
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25 b' Qis optionally selected fromthe group consisting of

N( R26) SO2N( R23) (R24)) N(R26) C(0) ORS, N(R26)~(0)SRS, 16 1 9 NOV 2003.

001 69826

49 NOV 2003

WO 00/69826 . PCT/US00/08220

10

15

20

25

6
than one is a covalent bond, K2 is C, no more than one of DS, D6, JS, andJ

5, and 16 is S, one of DS, D6, JS, and J6

must be a covalent bond when two of D5, D6, Js, andJ 6 are O and S, and no

6, J 5, and J6 are N with the proviso that R16, R17,

is O, no more than one of D5, D6, J

more than four of DS, D

R18, and ng are each independently selected to maintain the tetravalent nature

of carbon, trivalent nature of nitrogen, the divalent nature of sulfur, and the
divalent nature of oxygen:

R16, R17. R18. and ng are independently selected from the group

consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
hydroxy, amino, nitro, alkoxyamino, lower alkylamino, alkylthio,
alkylsulfinyl, alkylsulfonyl, alkanoyl, haloalkanoyl, alkyl, alkenyl, halo,

haloalkyl, haloalkoxy, hydroxyalkyl, alkylenylamino, haloalkoxyalkyl,
carboalkoxy, and cyano;

Qb is selected from the group consisting of NR20R21, aminoalkylenyl,
Q wherein Q is hydrido, N(RZG)C(NR25)N(R23)(R24), and

25 . . 0
C(NR )NR23R24, with the provisos that no more than one of R2 and R21
is hydroxy, amino, alkylamino, or dialkylamino at the same time and that no

more than one of R:','3 and R24 is hydroxy, amino, alkylamino, or

dialkylamino at the same time:

R20. R21. R23, R24, R25, and R26 are independently selected from the

group consisting of hydrido, alkyl, hydroxy, aminoalkylenyl, amino,
dialkylamino, alkylamino, and hydroxyalkyl;

Q' is selected from the group consisting of a single covalent bond,

37 38
(CR" 'R )p Wherein b is an integer selected from 1 through 4, and

4 1
(CH(R1 NeW -(CH(RIS))d wherein ¢ and d are integers independently

42
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PCT/ US00108220 N(R26) C(S) OR5 and N(R26) C(S)SR5 with the proviso that no
nore than one of R23) R24) and R26 is hydroxy, al koxy, alkylam no, am no,
and di al kyl am no when two of the group consisting of R23, 1 @0 %pRZG are
bonded to the sane atom 5 Qb is optionally selected from't Ygr

consi st i ngwofo/ehs2d kyl sul f oni um trial kyl phosphoni um C( NRAF)SumasIR2 4~
N(R26) C( NR25) N( R23) (R24)) N(R26) C(0) N(R23) (R24), N(R26) C(S) N( R23) (R24),
C{NR25) ORS, C(O N(R26) C( NR25) N( R23) (R24) ~ C(S) N(R26) C( NR25) N( R23) { R24) 10

N R20) N R20) Cebrad e BLARRA S bnd BB ARG MEE R Bt or

N( R26) N( R26) S02N( R23) (R24) ;. C(NR25 O NR23R24 wi t h

(he-pr o 302N VB HEH) 565 G GNP, TS,

14 .
N(R" ), with the provisos that RM is selected from other than halo when
. 3
directly bonded to N and that (CR37R 8)b, and (CH(R14))C are bonded to Eo;

14,
5 R is selected from the group consisting of hydrido, halo, alkyl, and
haloalkyl;

3 38
R* andR™ are independently selected from the group consisting of
hydrido, alkyl, and haloalkyl;

38,
R is optionally selected from the group consisting of aroyl and
10  heteroaroyl;

Y is optionally Q°-Q°* wherein Q* i (CH(RM))e-Wz-(CH(RIS))h.
wherein e and h are integers independently selected from 1 through 2 and W2

4 4b
is CR"=CR"" with the proviso that (CH(R ")), is bonded to E;

Y0is optionally selected from the group consisting of Qb-stss and Qb-
15 Q™ wherein Q*** is (CHR’®) W and Q** is (CHER®)WE, ris an

integer selected from 1 through 2, and W5 and W6 are independently selected

from the group consisting of 1,4-indeny!, 1,5-indenyl, 1,6-indenyl, 1,7-
indenyl, 2,7-indeny), 2,6-indenyl, 2,5-indenyl, 2,4-indenyl, 3,4-indenyl, 3,5-
indenyl, 3,6-indenyl, 3,7-indenyl, 2,4-benzofuranyl, 2,5-benzofuranyl, 2,6-

20 benzofuranyl, 2,7-benzofuranyl, 3,4-benzofuranyl, 3,5-benzofuranyl, 3,6
benzofuranyl, 3,7-benzofuranyl, 2/4-benzothiophenyl, 2,5-benzothiophenyl,
2,6-benzothiophenyl, 2,7-benzothiophenyl, 3,4-benzothiophenyl, 3,5-
benzothiophenyl, 3,6-benzothiophenyl, 3,7-benzothiophenyl, 2,7-
imidazo(1,2-a)pyridinyl, 3,4-imidazo(1 ,2-a)pyridinyl, 3,5-imidazo(1,2-

25  a)pyridinyl, 3,6-imidazo(1,2-a)pyridinyl, 3,7-imidazo(1,2-a)pyridinyl, 2,4-
indolyl, 2,5-indolyl, 2,6-indolyl, 2,7-indolyl, 3 4-indolyl, 3,5-indolyl, 3,6-
indolyl, 3,7-indolyl, 1,4-isoindolyl, 1,5-isoindolyl, 1,6-isoindolyl, 2,4-
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can be hydroxy, al koxy, alkylam nol) am no, or dial kylam no when two of the
group consisting of R23, R24) and R26 are bonded to the sane atom and t hat
15 said Q@ group is bonded directly to a carbon atom R23, R24, 5) and
R26 are independently selected fromthe group consisti ng‘l(ﬂfNQl\S/ do) al kyl)
hydr oxy, avéougs6am aoal kyl enyl) al kyl ami no) di al kyl am n@aggeseze and

hydr oxyal kyl ; R23 and R24 are optionally taken together to forma |inear
spacer nmoiety 2 0 having from4 through 7 contiguous atons connecting the

poi nts of boniséindplyl2,5-Goimdelyh eisdsagdontl yd, 7-isoid@olyBYi3080iRddIf1T PHGh 8 conti guous
menbers; indazolyl, 3,5-indazolyl, 3,6-indazolyl, 3,7-indazolyl, 2,4-benzoxazolyl, 2,5-
benzoxazolyl, 2,6-benzoxazolyl, 2,7-benzoxazolyl, 3,4-benzisoxazolyl, 3,5-
benzisoxazolyl, 3,6-benzisoxazolyl, 3,7-benzisoxazolyl, 1,4-naphthyl, 1,5-
5  naphthyl, 1,6-naphthyl, 1,7-naphthyl, 1,8-naphthyl, 2,4-naphthyl, 2,5-
naphthyl, 2,6-naphthyl, 2,7-naphthyl, 2,8-naphthyl, 2,4-quinolinyl, 2,5-
quinolinyl, 2,6-quinolinyl, 2,7-quinolinyl, 2,8-quinolinyl, 3,4-quinolinyl, 3,5-
quinolinyl, 3,6-quinolinyl, 3,7-quinolinyl, 3,8-quinolinyl, 4,5-quinolinyl, 4,6-
quinolinyl, 4,7-quinolinyl, 4,8-quinoliny!, 1,4-isoquinolinyl, 1,5
10  isoquinolinyl, 1,6-isoquinolinyl, 1,7-isoquinolinyl, 1,8-isoquinolinyl, 3,4-
isoquinolinyl, 3,5-isoquinolinyl, 3,6-isoquinolinyl, 3,7-isoquinolinyl, 3,8-
isoquinolinyl, 4,5-isoquinolinyl, 4,6-isoquinolinyl, 4,7-isoquinolinyl, 4,8-
isoquinolinyl, 3,4-cinnolinyl, 3,5-cinnolinyl, 3,6-cinnolinyl, 3,7-cinnolinyl,
3,8-cinnolinyl, 4,5-cinnolinyl, 4,6-cinnolinyl, 4,7-cinnolinyl, and 4,8-
15  cinnolinyl, and each carbon and hyrido containing nitrogen member of the ring

5
of the W™ and of the ring of the W6, other than the points of attachment of W5

. B .
and W, is optionally substituted with one or more of the group consisting of

9 10 _11 12
R,R",R",andR™™, with the provisos that Qb is bonded to lowest

number substituent position of each WS, Qb is bonded to highest number

20  substituent position of each W, and (CH(RBS))r is bonded to EC.

In a more preferred embodiment of compounds of Formula I or a
pharmaceutically acceptable salt thereof,
Jis O;
B is the Formula:
34

r33 35

R32 R36

25

~e

44



R)b-(V~)~ wherein at is an integer selected fromO through 1, b is an
nteger selected from1l through 4, and Wis selected from 17 -
| ~O- 200 NGV %

WO 00/69826 PCT/US00/08220

s is selected fromthe group consisting of a single coval ent bond, 37 38
(CR
[

32 33 34 35 36
R",R7,R",R 7 ,and R™" are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, amidino, guanidino,
alkylenedioxy, haloalkylthio, alkanoyloxy, alkoxy, hydroxy, amino,
alkoxyamino, alkanoyl, haloalkanoyl, nitro, lower alkylamino, alkylthio, ary!,

5  aralkyl, cycloalkyl, cycloalkylalkyl, alkylsulfonamido, amidosulfonyl,
monoalky! amidosulfonyl, dialkyl amidosulfonyl, alkyl, alkeny!, halo,
haloalkyl, haloalkenyl, haloalkoxy, hydroxyalkyl, alkylenylamino,

carboalkoxy, carboxy, carboxamido, cyano, and Qb;

B is optionally, with the proviso that Rl and R are selected from the

10  group consisting of a spacer pair and -W=X-Y=Z-, Formula (V):

T34
1

JI
Z/D\KD

212
wheremD D,J,J and K are mdepcndently selected from the group

2
\

consisting of C, N, O, S and a covalent bond with the provisos that no more

than one is a covalent bond, no more than one of D1 D2 I, 1 J2 and K is O,

15 no more.thanom:ofDl D, Jl JzandK1 is S, oneofD1 D2 J1 J2

K must be a covalent bond when two ofDl, Dz, Jl, 12 and K1 are O and S,

and no more than four of Dl, D2 J1 12 and K1 N;

B is optionally selected from the group consisting of hydrido,
trialkylsilyl, C2-C8 alkyl, C3-CB alkylenyl, C3-C8 alkeny!, C3-C8 alkynyl,
20  and C2-C8 haloalkyl, wherein each member of group B is optionally
substituted at any carbon up to and including 6 atoms from the point of



WO 00/ 69826 PCT/ US00/ 08220 consisting of O S) C(O, CS)) C(OO C9S0O
A0S, 9SS, CONRL4) (RI4)NAO) CSNRL4), (RL4)NCS). OC(O N(R14),
SC(S)N(R14), SC(O N(R14), OC(S)N(R14), N(R15)C(O N(R14)) aRlﬁf& Cﬁé))N( R15),
N(R15) C(S) N(R14) , (RL4)NC(S)N(R15), S(O. S(O2, S(O 2N R14) \N 4) S(~) 2~
P( O} (R8}, wddmyd26 O (R8), P(O}(R8}N(R-). N(R14}. O'\I(Rl4))>c&@§lﬂoﬁ%ﬁb)c
W-(CH(R~5))d wherein c and d are integers independently selected from1l
through 4, and W is selected fromthe group consisting of O S) C(O,

O.N(RL4)) (RL4) NC33) ) 36( S) N( RL4) )
(rin) S FBREHIAL R eted pdis npopreransi K ()1 5
SC(O N(R14)) 5|C(0)36 OC(S) N(R14}, (R14}NC(S)O N(RI s) C(O N(R14),
( RL4) NC( 0) N( $) N(‘ﬂi O( S) N(RL4) (R14) NC( S)N(RL5)) S(O), S(O 2,

R1 ) (R P(O) ( N( R7} N(R14) ,
E&I(O)Riﬁg ;?lﬂmdNE mﬁi?&%cged\f@%‘q%éﬁ(’%ﬁ%‘)“} f:é)é‘} gg"’éﬁ’ﬂ‘yhmﬁr(gé? i nt eger s
heterocyclyl, wherein each ring carbon is optionally substituted with R ,a

5  ringcarbon other than the ring carbon at the point of attachment of B to A is
optionally substituted with oxo provided that no more than one ring carbon is
substituted by oxo at the same time, ring carbons and a nitrogen adjacent to the

9 3
carbon at the point of attachment are optionally substituted with R~ or Rl ,

. . . 9 ..
ning carbon or nitrogen adjacent to the R~ position and two atoms from the
. S . AP { .
10  point of attachment is optinally substituted with R, a ring carbon or nitrogen
. 13 .. .
adjacentto the R~ position and two atoms from the point of attachment are

optionally substituted with Rlz. a ring carbon three atoms from the point of

attachment and adjacent to the Rlo position is optionally substituted with R1 1,

. . 12
a ring carbon three atoms from the point of attachment and adjacent to the R
15  position is optionally substituted with R33. and a ring carbon four atoms from

the point of attachment and adjacent to the R11 and R33 positions is optionally

substituted with R34;

B is optionally, with the proviso that Rl and R2 are selected from the
group consisting of a spacer pair and -W=X-Y=Z-, a C5-C9 saturated
20 heterocyclyl, wherein each ring carbon is optionally substituted with R33, a

ring carbon other than the ring carbon at the point of attachment of B to A is
optionally substituted with oxo provided that no more than one ring carbon is
substituted by oxo at the same time, ring carbons and nitrogen adjacent to the

carbon atom at the point of attachment are optionally substituted with R9 or
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[ [ d fromthe
dependent|y sel ected fromO through 2 and V2 is sel ect e _
érSO:JB cgnsi sti né of CR41=CR42, CR41R42=C vinylidene), ethynylidene (C C
1, 2-ethynyl), 1,2-cyclopropyl, 1,2-cyclobutyl, 1,2-cyclohexyl, T
1, 3cycl ohexyl, 1,2-cyclopentyl, |,3-cyclopentyl, 2,3-norphdl gV,

2, 4nor pholwaydseesx, 6- nor phol i nyl ) 3, 4-norphol inyl) 3, 5- mpcfigbddayde 1,2 20
pi perazinyl, 1,3-piperazinyl) 2,3-piperazinyl) 2,6-piperazinyl, I
1, 2-piperidinyl, 1,3-piperidinyl, 2,3-piperidinyl, 2,4-piperidinyl)

- pi peri di mg!? 3. 4oiperidi; 2-QyRLabi dinyl 1, 3-pyrrolidinyl,
25 pyrrol i nyi  SRaSRRef e degnt BGR gt apa Soaabebtim ol 1 o i

- hydr of uranyl, and
2, 3-tetrahydr an Atetrahydrofuranyl) 2,p-tetra
3, 4-tetrahydr gﬁetﬁomﬁyiia?na Sft 1§ ppuioRatly substituted with R, a ring carbon or

nitrogen adjacent to the R13 position and two atoms from the point of
attachment is optionally substituted with Rlz, a ring carbon or nitrogen three
5  atoms from the point of attachment and adjacent to the RIO position is
optionally substituted with R1 1, a ring carbon or nitrogen three atoms from
the point of attachment and adjacent to the R12 position is optionally
substituted with R33, and a ring carbon or nitfogen four atoms from the point

of attachment and adjacent to the R11 and R33 positions is optionally

10  substituted with R34:

Rg, Rm, R1 1, Rlz, and R13 are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, alkoxyamino,
alkanoyl, haloalkanoyl, amidino, guanidino, alkylenedioxy, haloalkylthio,
alkoxy, hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl,

15  alkylsulfonyl, alkylsulfonamido, amidosulfonyl, monoalkyl amidosulfony!,
dialkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,

aminoalkyl, carboalkoxy, carboxyalkyl, carboxy, carboxamido, and cyano;
9
R, Rlo, Rll, RIZ, and R13 are optionally selected from the group
. . . . 9 10 _11
consisting of heteroaryl and heterocyclyl with the proviso that R R LR,

20 R12. and Rl3 are substitutents for other than B:

A is selected from the group consisting of single covalent bond and

(CH(RIS))pa'(W7)rr wherein rr is an integer selected from 0 through 1, pa is
an integer selected from 0 through 3, and W7 is selected from the group

comsisting of O, S, C(0), (R7)NC(O), (R7)NC(S), and N(R7);
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1 9 NOV 2003 WD 001 69826 PCT/ USO0/ 08220 provisos that R14 and R15 are

sel ected fromother than halo and cyano when directly bonded to N and that
(CR3~R3g) b, (CH(R14))c) (CH(R14))e and are bonded to E Y |1§9&| mlly
Qb- s wherein Q- is selected fromthe group 5 consisting o 7

wherei n f Wweoaesient eger sel ected from 1 through 6) (CH( Riciysoodbzo CH(R15))d
wherein ¢ and d are integers independently

R7 is selected from the group consisting of hydrido, hydroxy and alkyl;

Rls is selected from the group consisting of hydrido, hydroxy, halo,
alkyl, and haloalkyl;
¥ is NH;

5 RY and X° are independently selected from the group consisting of

hydrido, alkyl, cyano, halo, haloalky!, haloalkoxy, amino, aminoalkyl,
alkylamino, amidino, hydroxy, hydroxyamino, alkoxy, hydroxyalkyl,
alkoxyamino, thiol, and alkylthio;

R and R is optionally selected to be -W=X-Y=Z- wherein -W=X-

10 Y=Z- forms a ring selected from the group consisting of a heteroaryl ring
having from 5 through 6 contiguous members and an aryl;
W. X, Y, and Z are independently selected from the group consisting

of C(Rg), C(Rlo), C(R1 l), C(Rlz), N, N(Rm), O, S and a covalent bond
with the provisos that W, X, Y, and Z can be independently selected to be a
| 15 covalent bond when one of W, X, Y, and Z is selected from the group
i consisting of N, N(Rlo), O, and S, no more than one of W, X, Y, and Z can
| be selected from the group consisting of O and S, and no more than three of

W, X, Y, and Z can be selected from the group consisting of N and N(Rlo);

Rl and R? spacer pairs are independently optionally selected to be

20  taken together to form a spacer pair wherein the spacer pair forms a linear
moiety having from 3 through 6 contiguous atoms connecting the points of
bonding of said spacer pair members to form a ring selected from the group
consisting of a cycloalkenyl ring having from 5 through 8 contiguous members
and a partially saturated heterocyclyl ring having from 5 through 8 contiguous

25  members, wherein said spacer pair is optionally substituted with one or more

10 3

of the group consisting of R9, R, Ru, Rlz, and R1 ;

R2isZ2°.Q;
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from1l through 4) and W1 is selected fromthe group consisting of
;s/\(/alleiCtsegel ected from '?he zgroup consisting of O S C(O, CS), C(OO
SO CAOS) AS)S) CONRL4), (RL4YNCGO, C(S)N(R14}, (Rﬁlla%)Nt%Si)ﬂﬂa 10
OC(O N(R14) , (R14)NC(O) O, SC(S)N(R14)) (RL4)NC(S)S, SC(O) N( Ba)0
(R14) NC( O)vgo 06%98£8) N(R14) ) (R14) NC(S) O, N(R15) C( O N(R14) , pcritisfodeoO) N(RI s) ,
N(RL5) C(S)N(R14), (RI4)NC(S)N(RL5)) S(CG, S(O 2~ S(O2N(R14)) N(R14)S(O) 2,
P(O (R8)) N(R7}P(O (R8), P(C (R8)N(R-}. N(R14). ON(R14)) and (CH(R14))e 0
~- (CH(R15)) h 15 Wheé® ¢d selettedfishn theatd |c3ﬁsﬁﬁ§§§fc'o%p§ﬂ;§wn¥i¥ elected from
through 2 and W 4 sysel ected fromthe group consistinhg of CRS=CR4b, 4
ethynyl i dene (OB R,"2, whéryinylig an iavegkr réoiaifibm Wh}JﬁgﬂﬂanU@‘Vl))?gps that Rl4 an

R15 are sel ected
-(CH(R ))p wherein g and p are integers independenty selected from 0

through 3 and wlis selected from the group consisting of O, S, and N(R41),
| :
5 and (CH(R4 ))e-W22-( CH(R"'Z))l1 wherein e and h are integers independently
selected from O through 1 and sz is selected from the group consisting of

CR41=CR42, 1,2-cyclopropyl, 1,2-cyclobutyl, 1,2-cyclohexyl, 1,3-
cyclohexyl, 1,2-cyclopentyl, 1,3-cyclopentyl, 2,3-morpholinyl, 2,4-
morpholinyl, 2,6-morpholinyl, 3,4-morpholinyl, 3,5-morpholinyl, 1,2-

10  piperazinyl, 1,3-piperazinyl, 2,3-piperazinyl, 2,6-piperazinyl, 1,2-piperidinyl,
1,3-piperidinyl, 2,3-piperidinyl, 2,4-piperidinyl, 2,6-piperidinyl, 3,4-
piperidinyl, 1,2-pyrrolidinyl, 1,3-pyrrolidinyl, 2.3-pyrrolidinyl, 2,4-
pyrrolidinyl, 2,5-pyrrolidinyl, 3,4-pyrrolidinyl, 2,3-tetrahydrofurany!, 2,4-
tetrahydrofuranyl, 2,5-tetrahydrofuranyl, and 3.4-tetrahydrofuranyl, with the

15  proviso that 2 is directly bonded to the pyridone ring;

41
R " and R42 are independently selected from the group consisting of

'hydrido, hydroxy, and amino;
Qis selected from the group consisting of hydrido, with the proviso
that Z0 is other than a covalent single bond, aryl, and heteroaryl, wherein a

20  carbon adjacent to the carbon at the point of attachment is optionally substituted

by Rg, the other carbon adjacent to the carbon at the point of attachment is
optionally substituted by R13, a carbon adjacent to R9 and two atoms from the
carbon at the point of attachment is optionally substituted by RIO, a carbon
adjacent to R13 and two atoms from the carbon at the point of attachment is

25  optionally substituted by Rlz, and any carbon adjacent to both Rlo and R12 is
1

.
L}

optionally substituted by R1
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fromother than hal o and cyano when directly bonded to N and that (CR3~
838)f, (CH(R14))c, and (CH(R14))e are bonded to EO; 20 Y is optiionally

Q_Qsss wherein 8ss is (CH(R38))i WB) r is an integer sel ec@gw 1
through 3) WB is selected fromthe group consisting of 1,1-cytl rz@l
1, 2-cycl opwopyk9s2él, 1- cycl obutyl, 1,2-cyclobutyl) 1,2 19 perluflodiho 2003

. 4a
Kis CHR = wherein R4a1 is selected from the group consisting of
hydrido, hydroxyalkyl alkyl, alkoxyalkyl, alkylthioalkyl, and haloalkyl;

E’ is selected from the group consisting of a covalent single bond

C(O)N(H), (HNC(0), (R INS(0O)5, and S(O)ZN(R %

4

5 YO is formula (IV):
s
17 18
R DNy X R

JI 16
Rls/ Ds\ 6\
)

b
Q (IV)
herei 5 6 5 6 .
whereinD ,D ", J7, andJ are independently selected from the group

consisting of C, N, O, S and a covalent bond with the provisos that no more
than one is a covalent bond, K2 is C, no more than one of DS, D6, J 5, and J6
10  is O, no more than one of DS, D6, Js, and .16 is S, one of DS, D6, Js, and 16

must be a covalent bond when two of Ds, D6, J 5, and J6 are O and S, and no
5 6 5

more than fourof D, D", I, and 16 are N, with the provisos that R16, R17,

18 19 .

R ,and R"" are each independently selected to maintain the tetravalent nature

of carbon, trivalent nature of nitrogen, the divalent nature of sulfur, and the

15  divalent nature of oxygen;
16 17 _18 19
R VR ,R", andR" " are independently selected from the group

consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,

hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio, alkylsulfinyl,

alkylsulfonyl, alkanoyl, haloalkanoyl, alky!, halo, haloalkyl, haloalkoxy,
20 hydroxyalkyl, aminoalkyl, and cyano;

50



WO 00/ 69826 PCT/ US00/ 08220 cycl ohexyl, 1, 3-cycl ohexyl, 1, 4-cycl ohexyl,
1, 2-cyclopentyl, 1,3-cyclopentyl, 2,3-norpholinyl) 2,4-norpholinyl,
2, 5-nor pholinyl, 2,6-norpholinyl, 3,4norpholinyl, 3,5-nmorpholin
1, 2- pi perazi nyl) 1, 3-piperazinyl) 1,4piperazinyl, 2,3-pipeﬂd&Nﬂil$ﬂ3
2, 5- pi per amormpie982@, 6- pi perazinyl) 1, 2-piperidinyl) 5 1, 3p@t/osbhseay! ,
1,4-piperidinyl, 2, 3-piperidinyl, 2,4-piperidinyl) 2,5piperidinyl,
2, 6- pi peridinyl, 3,%§pipe i di nyl) 3,5-piperidinyl, 3,6-piperidinyl)

R

1, 2-pyrrolidinyl) am%grg I , rrol.idinyl, 2,4-pyrrolidinyl,
2, 5pyrrolidinyl Aﬁllg 4-pyrroli d‘lsyrtllg?l l}%ygt}l@e r?‘éﬁ? ",txﬁﬂ-"?,‘ha- Fanyl)

2H 2, 5pyranyl o A\ 4H 2. 4- anyw., @+ 2, 5-pyranyl,

2H pyr an- 2- oneo 10 %’;“ﬁgyll,g %ﬁ%@?ﬁﬁpﬁeéﬁ%‘i‘ﬁ%ﬁ/% '4H pyr an- 4- one- 2, 3-yl ,
2, 3t et rahydr of ur anéb)ls%leé:eégt rahydrofuranyl, 2,4 et rba}:hydr of ur anyl)

3, 4t et r ahydr of ur an PP Sie\Rmup s Rsistips of NR AR etQ AlwhdrebpQ i any| )
2, Stetrahydropyranyl) 4 6-t ejlsr ahydr opyranyl, 4-tetrahydropyranyl) and
3, 5t et rahydr OWF%WP),(Raﬁ@(I‘%CBN@Z%?m%&;m GI¥R m%‘gwmm ni trogen menber

of 15 the ring of the WB other thanzéhe poi nts of attachnment is optionally
substitut ed wiPrdvisomthatmo mare thawbneldi® loe ,g»,}yl;}% 8f i hmiig: R1l, and
R12, with the proviso that (CH(R38))r is bonded to 8 an I'S bonded to

| owest nunber elhlkylamino at the same time and that no more than one of R23 and R24 is

hydroxy, amino, alkylamino, or dialkylamino at the same time;

20 21 23 24 25 26
R,R",R™,R",R™, and R are independently selected from the

group consisting of hydrido, alkyl, hydroxy, amino, alkylamino and dialkylamino:;

S,
10 Q' is selected from the group consisting of a single covalent bond,

(CR37R38)b wherein b is an integer selected from 1 through 4, and

(CH(RM))C-WI-(CH(RIS))d wherein ¢ and d are integers independently

selected from 1 through 3 and W1 is selected from the group consisting of

}C(O)N(RM), (R'NC(0), 5(0), (01, SO),NER™, NR'45(0),, and
15 N(RM), with the provisos that RM is selected from other than halo when

: 37
directly bonded to N and that (CR® 'R™ )y, and (CHR %), are bonded to E;

13

14,
R "is selected from the group consisting of hydrido, halo, alkyl, and

haloalkyl;

37 B8
R™ andR™ " are independently selected from the group consisting of

20  hydrido, alkyl, and haloalkyl;

38,
R™" is optionally selected from the group consisting of aroyl and

heteroaroyl;
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substituent position of each WB; YO is optionally Qb-Q asr wherein @ssr is
CHR38 4 Q( ( ))r W, r is an 20 integer selected from1 through 3, W is
selected fromthe group consisting of 1,2-cyclobutyl, 1,2-cyclohexyl,

1, 3-cycl ohexyl, 1, 4-cyclohexyl, 1,2cyclopentyl, 1,3-cycl opent ¥19, NOV 2003

2, 3- nor phowonyk9s2&, 4- nor phol i nyl, 2, 5nor phol i nyl, 2, 6- nosdatasdobd/besto

3, 4-norpholinyl) 3,5-norpholinyl, I,2piperazinyl, 1,3-piperazinyl)

1, 4- pi perazinyl, 2,3-piperazinyl) 2,5-piperazinyl, 25 2,6-piperazinyl,

> 4 piperidinyl | 2. 5 btREARS wherdn CROSICRRT Do vE GRIR BN a1 i
> 3oy ol § di nyPeerdh SABUES feet tnsensidsnlly efetent SPmGrosihas sV ol 1 iyl
aH 5. 4y anyl i8R bt provisg it (OB Doy s Bortmto®a. 31—
Sy o > M ha vl B hehed Wobiment of cntpounds o Bomute ova -

5  pharmaceutically acceptable salt thereof,

JisO;
B is the Formula:
34

r33 35

R32 36

i .
32 33 34 35 36
R,R7,R",R7,and R are independently selected from the

10  group consisting of hydrido, acetamido, haloacetamido, amidino, guanidino, -
alkoxy, hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio,
amidosulfonyl, monoalkyl amidosulfoxiyl, dialkyl amidosulfonyl, alkyl, halo,
haloalkyt, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido,

cyano, and Qb;
15 A is selected from the group consisting of single covalent bond and

(CH(RIS))pa—(W7)n. wherein rr is an integer selected from 0 through 1, pais
an integer selected from O through 3, and W‘7 is selected from the group
consisting of (R7)NC(O) and N(R7);

R7 is selected from the group consisting of hydrido, hydroxy and alkyt;

15,
20 R is selected from the group consisting of hydrido, halo, alkyl, and
haloalkyt;
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20 ~ 9 NOV 2003. WO 001 69826 PCT/ US00/ 08220 tetrahydrof uranyl)
3, 4-tetrahydrofuranyl, 2,3-tetrahydropyranyl, 2,4tetrahydropyranyl,

2,5-tetrahydropyranyl, 2,6-tetrahydropyranyl) 3, 4tet rahydroEérh?ﬂrQ/Iﬂ@

3, 5-tetrahydropyranyl) and each carbon and hydri do contai ni.

menber of {BRokdsh® of the WA other than the points of

10

15

20

25

¥ is NH;

RY and X° are independently selected from the group consisting of
hydrido, hydroxy, hydroxyamino, amidino, amino, cyano, hydroxyalkyl,
alkoxy, alkyl, alkylamino, aminoalky!l, alkylthio, alkoxyamino, haloalkyl,
haloalkoxy, and halo;

R?isZ°Q;

0.
Z' is selected from the group consisting of a covalent single bond, O,

S, NH, and CH2;

Qs selected from the group consisting of aryl and heteroaryl wherein a
carbon adjacent to the carbon at the point of attachment is optionally substituted

9 .
by R”, the other carbon adjacent to the carbon at the point of attachment is
. . 13

optionally substituted by R "™, a carbon adjacent to R9 and two atoms from the

carbon at the point of is opti i 10
e point of attachment is optionally substituted by R, a carbon

. 13
adjacenttoR ™™ and two atoms from the carbon at the point of attachment is

. . 12
optionally substituted by R™“, and any carbon adjacent to both Rlo and R12 is
11

0
*

optionally substituted by R

9 11 13
R,R " ",and R~ are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkylsulfonamido, alkylsulfinyl, alkylsulfonyl,
amidosulfonyl, monoalkyl amidosulfonyl, alkyl, alkoxy, halo, haloalkyl,

haloalkoxy, hydroxyalkyl, carboxy, carboxamido, and cyano;

10 12
R""and R are independently selected from the group consisting of

hydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,
hydroxy, amino, alkoxyamino, lower alkylamino, alkylsulfonamido,
amidosulfonyl, monoalkyl amidosulfonyl, dialky! amidosulfonyl,
hydroxyalkyl, aminoalkyl, carboalkoxy, carboxy, carboxyalkyl,
amidocarbonyl, halo, haloalkyl, and cyano;
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5 attachnent is optionally substituted with one or nore of the group
consisting of RO, R 10, R 11 12 and R, with the provisos that (CH(R38))r
is bonded to E and @ is bonded to hi ghest nunber substituenphg%ﬁptlon of
each WI; YO is optionally Qb-Qssss wherein s~ is (CH(R38))r 083 an
i nteger seveocd/@teé rom 1 through 3, WS is selected from the opsRaconsi sting
of 10 1,4-indenyl) 1,5-indenyl) 1,6-indenyl) 1,7-indenyl, 2,7-indenyl,
2,6-indenyl) 2,5-indenyl) 2,4-indenyl, 3,4-indenyl, 3,5-indenyl,
3, 6-indenyl, 3,7- |gq§e%g 2, 4-benzof uranyl, 2,5-benzofuranyl)
2, 6- benzof uranyl , nzofuranyl 3, benzofuranyl, 3,5-benzofuranyl,
,6 benzofuranyl, @ {c R%ﬂﬁ juranyl) 2, 4- benzothlophenyl)

benzothlopheny 2 enzothlophenyl 2,7 15 benzot hi ophenyl
benzot hi ophen YamaxﬁmquZOthlophenyl 3, 6benzot hi ophenyl)
benzot hi ophenyl, 2,7-im dazo( 1,2-a)pyridiny|, 3, 4i m dazo(
a) pyridinyl, 3,5-inida 1,2-a)pyridinyl) 3,6-imdazo(1, 2a)pyridinyl)
i mdazo( 1,2-a)pé£;dinyl, 2,4-iadolyl) 2,5-indolyl) 2,6indolyl,

5-
4-
7-
2-
7-
7-indolyl) 3,4-igd 5-indghyl, 3,6-indolyl, 3,7-indolyl,1,4 20
soindolyl, 1,5-isoia lfffsoindolyl) 2, 4-isoindolyl) 2,5-isoindolyl,
6

5-

5-

5-

4-

3
2
3
3
1
3,
2,
| ’
2 ol yl
3
2
3
1

, |50|ndolyl 2, 7-1soi 1, 3-isoindolyl, 3,4-indazolyl,
, 5-i ndazol yl, 3, 6indaz yI) 317 |ndazonI) 2, 4- benzoxazol yl ,
: benzoxazolyl glgbe% 7- benzoxazolyl 3, 4- benX|soxazonI
, ben2|soxazolyl 3, 6benﬁ|soxazglyl) 3, 7- ben2|soxazolyl
, 4- napht hyl , 1, 5- naphthyl) %,6 napht hyl ,
(IV)

. 6 5 6
5 whereinD",D,J",and ] are independently selected from the group

consisting of C, N, O, S and a covalent bond with the provisos that no more
than one is a covalent bond, K2 is C, no more than one of Ds, D6, J 5, and J6
is optionally O, no more than one of Ds. D6, J;, and 16 is optionally S, one of
D5 D6 I, 3 and 16 must be a covalent bond when two of D5 D6 J5 and J

10 are Oand S, and no more than four of D5 D6 Js and 16 are N;

16 _17 _18 19
R ,R R, andR ~ are independently selected from the group
consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
15  aminoalkyl, and cyano;

R16 19 . b .
and R~ are optionally Q" with the proviso that no more than one of

16 19,
R andR " is Qb at the same time and that Qb is Qbe

b.
Q" is selected from the group consisting of NRZOR21 Q ® wherein Q

. 25 23 24
hydrido, and C(INR"")NR“ R » with the provisos that no more than one of R
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- - 2, 6- napht hyl ,
25 1, 7-naphthyl, 1,8-naphthyl) 2, 4-naphthyl, 2,5-naphthyt) 2, _ _
257naphth5I) ¥,$-naphthyl, 2,4-quinolinyl, 2, 5-quinolinyl) 2,6-quinolinyl,
2:7quinolinyl) 2, 8-quinolinyl) 3,4-quinolinyl, 3,5-quinolinyl,
3, 6-qui nolinyl, 3,7quinolinyl, 3,8-quinolinyl, 4,5-quinolif8 NOV 2003

- qui nol | 7-qui nolinyl, 4,8quinolinyl) 1,4_—isoqu'n i nyl
lll g?gggﬁl no 4%\?/’1% 1?6-i soquiynol inyl) 1,7 30 isoquinoli nbg’?/h.soo%szzf) .
1, 8-isoqui nolinyl, 3,4-isoquinolinyl) 3,5-isoquinolinyl, 3,6isoquinolinyl,

' ' ' ' ' ' -1 ' i nyl,,, 4, 6L soqui nol i nyl,
3, 7-i soqui nolinyl a 3,8-|squ|noI!nyI, 4,5 |$qu|noI|ny , &2'
4, 7-i sogui nol s R lfﬁ,lﬂdmbqﬁmminedmbandahdtnsmmhwbof@?,sanak is1] 9 NOV 2003

WO 001 69826 hydroxy at the same time;

R20’ Rzl. R23, R24, and R25 are independently selected from the group

consisting of hydrido, alkyl, and hydroxy;
5 Qs is selected from the group consisting of a single covalent bond,
CHz. and CH2CH2.

In another even more preferred embodiment of compounds of Formula
I or a pharmaceutically acceptable salt thereof,
Jis O;
10 B is optionally selected from the group consisting of hydrido, C2-C8
alkyl, C3-C8 alkenyl, C3-C8 alkynyl, and C2-C8 haloalkyl, wherein each
member of group B is optionally substituted at any carbon up to and including

6 atoms from the point of attachment of B to A with one or more of the group
consisting of R32, R33, R34, R35, and R36;

15 R32. R33, R34. R35, and R36 are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, amidino, guanidino,
alkoxy, hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio,
amidosulfonyl, monoalky! amidosulfonyl, dialkyl amidosulfonyl, alkyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido,

20  cyano, and Qb;

A is selected from the group consisting of single covalent bond and

(CH(RIS))pa-(W’,)n. wherein rr is an integer selected from 0 through 1, pa is
an integer selected from 0 through 3, and W'7 is selected from the group
consisting of (R7)NC(0) and N(R7); |

25 R7 is selected from the group .consisting of l‘lydrido, hydroxy and alkyl;

15, - .
R is selected from the group consisting of hydrido, halo, alkyl, and
haloalkyl;
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PCT/ US00108220 ci nnoliayl) 3,6-cinnolinyl, 3,7-cinnolinyl, 3,8-cinnolinyl)
4,5-cinnolinyl, 4,6cinnolinyl) 4,7-cinnolinyl, and 4, 8-cinnolinyl) and each
carbon and hydrido containing nitrogen nmenber of the ring of the W5 ot her
than the points of attachment is optionally substituted wit%hNIMe283 nore of
the group G¢RWwieshing of 9 10 11 12 5 R, R, R, and R, W he provi so
that Qb is bon}gzstékto | owest nunber substituent position 8&’5—1@%’ 88 and t hat
(CH(R38))r is bonded to En; YO is optionally Qb-Qssssr wherein Q~sr is
(CH(R38))= W) r is%ﬁ,an |.nteger selected from1l through 3) W6 is selected
fromthe group consi sty of 1,4-indenyl) 1,5-indenyl, 1,6-indenyl,

1, 7-indenyl) 2,7-indenyl o 2,6-indenyl, 10 2,5-indenyl, 2,4-indenyl)

, 4-indenyl, 3,5-i :isdeaﬁélxo arg igdependently Is§le@ed7iramm the igyolup céhsidtitpanfiz of ur anyl |

- benzof ur arbydride) h9drB8/) & - benzof uranyl . 3 4. benzofuranyl,
- benzof ur a%yr& 3 kgt! Eg?%ﬁrﬁ$§%4°g a@:d%l-obe.nlgg’fct"i?'ﬁ’ng’fcsmxf,mﬂlbenzot hi ophenyl ,
- benzot hi op eng‘la)1 Yb alkylmineoapineAlind aliyithin, sikexyemin, halohlisyly | |

-benzot Hi o Xy, 8addhalvenz ot hi ophenyl) 3,6 15 benzot hi ophenyl)

- benzot hi ophcny&zgiZ o-i mdazo( 1,2-a)pyridinyl, 3,4inudazo(

a)pyridinyl, 3; ?Zri'@iazo( 1,2-a)pyridinyl, 3,6-imdazo( 1, 2a)pyridinyl,
i m dazo( 1, 2- apPyrehidl 4-indol yl., 2,5-indolyl, 2,6indolyl,
i ndol yI, 3 4-i ndéﬁf}g‘%‘%f%‘-‘ ﬁ‘ﬁéiﬂ“i}ﬁ?“%‘,%?%ﬁa@m single bond, 4,y |
i soi ndol yl )N&, awicggl ndol yl, 1, 6-isoindolyl) 2,4.-isoindolyl)
-isoindolyl, 2,6 2 |
Q-ls selected from the group consisting of aryl and heteroaryl wherein a
10 carbon adjacent to the carbon at the point of attachment is optionally substituted

NEPENWRPWWNWNW

5
5
5
4
7
2
7
7
4
, 5

9
by R", the other carbon adjacent to the carbon at the point of attachment is
. . 13

optionally substituted by R, a carbon adjacent to R9 and two atoms from the

carbon at the point of attachment is opti i 10
polnt of attachment is optionally substituted by R, a carbon

. 13
adjacent to R™™ and two atoms from the carbon at the point of attachment is

. . 12
15  optionally substituted by R, and any carbon adjacent to both Rm and R12 is

optionally substituted by Rl 1;

9 11 13
R,R ",and R are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkylsulfonamido, alkylsulfinyl, alkylsulfonyl,

20  amidosulfonyl, monoalky! amidosulfonyl, alkyl, alkoxy, halo, haloalkyl,
haloalkoxy, hydroxyalkyl, carboxy, carboxamido, and cyano;

Rlo and R12 are independently selected from the group consisting of
hydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,
hydroxy, amino, alkoxyamino, lower alkylamino, alkylsulfonamido,

25  amidosulfonyl, monoalkyl amidosulfonyl, dialkyl amidosulfonyl,
hydroxyalkyl, alkylenylamiro, carboalkoxy, carboxy, carboxyalkyl,
amidocarbonyl, halo, haloalkyl, and cyano;
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20 isoindolyl) 2,7-isoindolyl, 1,3-isoindolyl, 3,4-indazolyl)
3, 5-indazolyl) 3,6indazolyl, 3,7-indazolyl, 2,4-benzoxazolyl)
2, 5-benzoxazol yl) 2, 6benzoxazolyl) 2,7-benzoxazolyl) 3’41qfﬂéis azol yl,

3, 5- beazi soxazol yl, 3, 6benzi soxazolyl, 3, 7-benzi soxazol yl', ,ﬁ- bht hyl ,

1, 5- napht ey eos6ds26- napht hyl ) 1, 7-napht hyl, 1, 8-napht hyl) parAssiaRiohy! .

2, 5-napht hyl , 2, 6-naphthyl, 2,7 25 naphthyl) 2,8-naphthyl) 2,4-quinolinyl,
2,5-quinolinyl, 2,6-quinolinyl) 2,7quinolinyl) 2,8-quinolinyl,
3,4-quinolinyl) 3, ngghpplinyl, 3, 6-quinolinyl, 3,7quinolinyl)
3,8 q
4,8
1,7
3,6
4,5
3,4
3,8

-qui nolinyl, 4, - I'Rol i nyl, 4,6-quinolinyl) 4,7-quinolinyl,

quinolinyl) 1,4 | inyl) 1,5-isoquinolinyl, 1,6-isoquinolinyl)

i soqui nol i nyl, ffégggggg¢holinyl) 3, 4-isoquinolinyl, 3,5-isoquinolinyl,
30 isoquinoliny*isﬁkmﬁmuggquinolinyI, 3, 8-isoqui nol i nyl,

-isoqui nolinyl) 4,6isoquinolinyl, 4,7-isoquinolinyl) 4,8-isoquinolinyl,
,4-cianolinyl) 3,5cinnoling®, 3,6-cinnolinyl, 3,7-cinnolinyl)

-ci nnol i nyl, 4,5}Finnoli yl) 4,6 22 1 9 NOV 2003

R '7\J|T \Ts /Rla
Rls/Ds\ 2'/'D6\R19

L

Q (IV)
LS 65 6 .
5 whereinD", D, J7, and I" are independently selected from the group

consisting of C, N, O, S and a covalent bond with the provisos that no more

than one is a covalent bond, K2 is C, no more than one of DS, D6, JS. and 16

is O, no more than one of D5, D6, JS. and J6 is S, one of DS, D6. JS, and 16

must be a covalent bond when two of DS, D6, J 5, and 16 are O and S, and no

6 5 6 17

5
10 more than four of D”, D", J7, and J are N, with the provisos that R16. R

18 19 .
R ",and R are each independently selected to maintain the tetravalent nature

of carbon, trivalent nature of nitrogen, the divalent nature of sulfur, and the
divalent nature of oxygen;

16 17 _18 19 '
R R R, andR™" are independently selected from the group

15  consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl, alkyisulfonyl,
alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
alkylenylamino, and cyano;

16 19 . b . :
R andR"" are optionally Q" with the proviso that no more than one

16 19,
20 of R andR s Qb at the same time and that Qb is Qbe;
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WO 001 69826 PCT/ US001 08220 ci nnolinyl, 4,7-cinnolinyl) and 4, 8-cinnolinyl)
and each carbon and hydri do contai ning nitrogen nenber of the ring of the
W5 ot her than the points of attachnment is optionally subsi&ﬁﬁhpg ith one
or nore of the group consisting of R9, R10, R1l1l, and R12,-*%i provi so

that Q iswboogsegk t 0 hi ghest nunber 5 substituent positig&,ggooﬁﬁw W5 and
that (CH(R38))r is bonded to EO. In another enbodi nent of conpounds of

Formula | or a pharmaceutically acceptable-salt thereof) J is selected from
t he group consistipg.of d S Bis formula 21~ 34
group Q@ i leed flom ﬁlc group cons?sting of NI@ORZI. gbe wherein

be . . 25.,..23_24
Q" is hydrido, CINR ™ )NR“R™”", and N(RzG)C(Nst)N(RZS)(R24). with
the provisos that no more than one of R20 and R21 is hydroxy at the same time

and that no more than one of R23 and R24 is hydroxy at the same time;

20 21 23 24 25 26
5 RL,R7,RT,R",R™,andR”" are independently selected from the

group consisting of hydrido, alkyl, and hydroxy;
S,
Q' is selected from the group consisting of a single covalent bond,
CHz, and CH2CH2

In still another even more preferred embodiment of compounds of
10 Formula I or a pharmaceutically acceptable salt thereof,
Jis O;
B is selected from the group consisting of C3-C7 cycloalkyl and C4
heterocyclyl, wherein each ring carbon is optionally substituted with R33, a

ring carbon other than the ring carbon at the point of attachment of B to A is
15 optionally substituted with oxo provided that no more than one ring carbon is
substituted by oxo at the same time, ring carbons and a nitrogen adjacent to the

carbon at the point of attachment are optionally substituted with R9 or R13, a

ring carbon or nitrogen adjacent to the R9 position and twb atoms from the
point of attachment is optionally substituted with Rlo, a ring carbon or

20 nitrogep adjacent to the R13 position and two atoms from the point of
attachment is optionally substituted with R12. a ring carbon three atoms from
the point of attachment and adjacent to the R10 position is optionally
substituted with R1 1, aring carbon three atoms from the point of attachment

. 7 ..
and adjacent to the R™ ™ position is optionally substituted with R33. and a ring
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R33 1 R35/ KJz / ifi R32~D1 ~D R36 10 ~V~ wherein D1, D2) J1) J2 and Kl
are independently selected fromthe group consisting of C) N) O S and a
coval ent bond with the provisos that no nore than one |s1ﬁa@<‘)lv2®§nt bond)
no nore than one of D1, D2) J1) J2 and K1 is O no noret of¥of D1) D2,

J1, 32 an lhs,¢S, one of D1, D2) J1) J2 and 15 K1 rrustl,clp;% prete) al ent bond
3’*&@1%9&52 F@an }‘

when two , J1, J2 and K1 are Oand S, and no nore our of D1,
D2, J 1) J2 and KL are N, 9 10 11 12 13 16 17 18 19 32 33 34 R,R,R,R,R
, R, R, R,R,R,R.,R

carbon four atoms from the point of attachment and adjacent to the R1 1 and
3. .
R positions is optionally substituted with R34;

‘9 1
R,R 1, and R13 are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
5  alkylamino, alkylthio, alkylsulfonamido, alkylsulfinyl, alkylsulfonyl,

amidosulfonyl, monoalkyl amidosulfonyl, alkyl, alkoxy, halo, haloalkyl,

haloalkoxy, hydroxyalkyl, carboxy, carboxamido, and cyano;
10 1 . .
R "andR 2 are independently selected from the group consisting of

hydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,

10 hydroxy, amino, alkoxyamino, lower alkylamino, alkylsulfonamido,
amidosulfonyl, monoalkyl amidosulfonyl, dialkyl amidosulfonyl,
hydroxyalkyl, alkylenylamino, carboalkoxy, carboxy, carboxyalkyl,
amidocarbounyl, halo, haloalkyl, and cyano;

33 3
R andR 4 are independently selected from the group consisting of

15  hydrido, acetamido, haloacetamido, amidino, guanidino, alkoxy, hydroxy,
amino, alkoxyamino, lower alkylamino, alkylthio, amidosulfonyl, monoalkyl
amidosulfonyl, dialkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy,

hydroxyalkyl, carboalkoxy, carboxy, carboxamido, cyano, and Qb;
A is selected from the group consisting of single covalent bond and

20 (CH(RIS))pa-(W-,)rr wherein It is an integer selected from O through 1, pa is
an integer selected from O through 3, and W‘7 is selected from the group
consisting of (R7)NC(O) and N(R7);

R7 is selected from the group consisting of hydrido, hydroxy and alkyl;

15,
R is selected from the group consisting of hydrido, halo, alkyl, and
25  haloalkyl;

¥ is NH;
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R35) and R36 are independently selected fromthe group consisting of

hydri do,

acet am do) hal oacetam do) ami di lnE I
0 trial kyl phosphoni um di al kyl sul f oni unmal kyl ,
het er oar al koxy) cycl oal kyl am no, acyl al kyl ) acyl al koxy) &8yWN®I

guani di no) di al kyl sui fonium 2
car boxy, heteroaralkylthio,
koxy,

het er ocyclwbeyswsedr al kyl aryl , aral kyl, aral keayl, aral kyﬂ&i]/l}soﬁ)&tzfor ocycl yl,
23 1 s Nov 2~3

RY and X° are independently selected from the group consisting of

hydrido, hydroxy, hydroxyamino, amidino, amino, cyano, hydroxyalkyl,
alkoxy, alkyl, alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalkyl,

haloalkoxy, and halo;
5 R2 js 2°-Q;

2’ is selected from the group consisting of covalent single bond, O, S,

NH, and CHZ;

Qis selected from the group consisting of aryl and heteroaryl wherein a
carbon adjacent to the carbon at the point of attachment is optionally substituted

9
10 by R, the other carbon adjacent to the carbon at the point of attachment is

optionally substituted by R13. a carbon adjacent to R9 and two atoms from the

carbon at the point of attachment is optionally substituted by Rlo, a carbon

. 513 .
adjacent to R~ and two atoms from the carbon at the point of attachment is

optionally substituted by Rlz, and any carbon adjacent to both RIO and R12 is

15  optionally substituted by R1 1;

Kis CHQ;
E” is C(O)N(H);
Y° is formula (IV):

s
Rl7\ T/LJ‘)./RIS
[

3
16" 24’36\?\19

Q° (IV)
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WD 001 69826 PCT/ US0O0/ 08220 per hal oar al kyl ) aral kyl sul fonyl)
ar al kyl sul fonyl al kyl ) aral kyl sul finyl) araikyl sul finylal kyl)

hal ocycl oal kyl , hal ocycl oal kenyl, cycl oal kyl sul finyl,
cycl oal kyl sul finylalkyl, cycl oal kyl sul fonyl, cycl oal kyl sUBAMN, iy

het er oar yl woo#epe\- het er oar yl am no- N-al kyl am no, het er ogJ, *@@/@9 I kyi , 5
hal oal kyl t hi o, al kanoyl oxy, al koxy, al koxyal kyl, hal oal koxyla
het er oar al koxy, cycloalkoxy, cycloalkenyloxy, cycl oal koxyal kyl ,

cycl oal kyl al koxy, Fox Kk Ioalkylenedloxy,
hal ocycl oal koxy, ha%{océl)gl ckgfl]é é? %‘“dﬁ%“ WXFWF‘I@M thegroup

hal ocycl oal kenydsixsyfbfg,IN, quE@ thio, nitro, |ower
al kyl am no, al kylt h?o 10 al kyl A(yﬁvgfaéfi@kdaﬁd wgirl h’lg'gy Mot %ﬁn I"}?{/" am no,

aryl thio, arykhanioesiskyévalehiitoed, darxabkw(m&’eméhon%ﬂﬁq o §3 - oyd 18
al kyl sul finyl al kyl, arylsulfi n%l al k aryl sul fonyl al kyl

het er oar yl sul isi@;)nbaiokmhan e bED E}j Ig I Ry SSu nyl ,

al kyl sul fonyl al kyl , hal oal kyl sul fi %yﬁg Eﬁ?é Sah‘g%y (9 k?l 'sjur?'lﬂr'rgl al kyl ,
al kyl sul foganmﬂgbeglc n 5 Ssul fen 15 rnonoal kyl
ami dosul fonyl , di al I%eat;gr%md)ggéu o)r%/P afﬁ%ﬁoaﬁ”?lja Q)%“ﬁ 55 gpdyo,

aryl sul f onam E@B 5fon nmonoal kyl nonoaryjg a dosul fonyl,
aryl sul finyl, glgr yﬁiﬂ%?'¥8 chsg Gir??f“hf"ﬁh th?é’[@lls@aﬁiyq&ul.ii:i?\yl

het er oar yl suI &yl , heterocyclyl sul fonyl, heterocyclylthio, al kanoyl

al kenoyl , ar o ’aﬂ%{{erﬁ'&f*“lﬁ?lndemﬂ@%awbydedtohmmmmﬂlbtétrkv’amydaturbw oal kanoyl

al kyl , alkeny | oxy, .. al kenyl oxyal ky, al kyl enedi oxy,
hal oal kyl enedél) yﬁ%a%goa'faﬁmf 0#%%%&# Yaéﬂ“k%aﬁ‘gymysukf\}rcmahd(enyl | ower

cycl oal kyl al k§‘ %%TFOQWE%I kenyl al kyl, hal o, hal oal kyl, hal oaI kenyl ,
hal aal koxy, hydro llﬁa bal ﬂl oxyar al kyl , hydroxyal kyI al kyl enyl am no,
hydoxyhet er oar al kyl, * hal’ I@i‘?‘“d‘?i’ﬁ‘;ﬂeﬂﬂ)aﬂemtkq’frqmaxe)gk@py ar al koxy,

aryl oxyal kyl ,coiﬁEﬁHg%? ﬁ?dndo amidino, guanidino, carboxy, haloalkylthio, alkoxy,

hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl, alkylsulfony!,

alkanoyl, haloalkanoyl, alky!, halo, haloalkyl, haloalkoxy, hydroxyalky!,
alkylenylamino, and cyano;
16

19
15 R “andR"" are optionally Q with the proviso that no more than one of

16 .
R" " and R is Q at the same time and that Q is Qbe'

b.
Q’ is selected from the group consisting of NRZOR21 Q ® wherein Q

. 23 24
hydrido, and C(NR ™ )NR“™R*”, with the provisos that no more than one of R20
21,
and R is hydroxy at the same time and that no more than one of R23 and R24 is

20  hydroxy at the same time

20 _21 25
R ,R R R »and R are independently selected from the group

consisting of hydrido, alkyl, and hydroxy;
S,
Q' is selected from the group consisting of a single covalent bond,

CH,, and CH,CH,.

61



2 5 heterocyclyl, partially saturated heterocyclyl, heteroaryl,
het er oaryl oxy, heteroaryl oxyal kyl, aryl al kyl, heteroarylal kyl, aryl al kenyl,

het er oaryi al kenyl, carboxyal kyl, carboal koxy, aIkoxycaer€§ 'ﬁo
al kyl am docar bonyl am do, aryl am docar bonyl am do, carboal k 3@ k?ﬁ?

car boal koxwalokesgé , car boxy, carboaral koxy, carboxam do,Pé:,gﬁj%z,gmgq]doal kyl,
cyano, carbohal oal koxy, 30 phosphono, phosphonoal kyl, di aral koxyphosphono,

and di ar al koxyphosphonoal kyl ; 24 119 NOV 2003 WO 00l 69826
In a further even more preferred embodiment of compounds of Formula
I or a pharmaceutically acceptable salt thereof,
Jis O; \
B is the Formula (V):

T34
33 1 35
R N /K\ 2/R
T 3
1 2
D
r327° NP7\ 36

5 (V)

. ow1lr 212 1
whereinD", D", J*, J” and K~ are independently selected from the group

consisting of C, N, O, S and a covalent bond with the provisos that no more
than one is a covalent bond, no more than one of Dl. Dz, J l. J2 and K1 is O,

1.2
no more than one of D', D ,Jl, Jzand Kl is S, one ofDl, D2, Jl, Jzand

1
10 K must be a covalent bond when two of Dl, Dz, Jl, 12 and K1 are QO and S,

and no more than four of Dl, D2. Jl, 12 and Kl are N;

32 33 34 35 36
R,R7,R" R, andR”" are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, amidino, guanidino,
alkoxy, hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio,

15  amidosulfonyl, monoalky! amidosulfonyl, dialkyl amidosulfonyl, alkyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido,

cyano, and Qb;

B is optionally selected from the group consisting of hydrido, C2-C8
alkyl, C3-C8 alkenyl, C3-C8 alkynyl, and C2-C8 haloalkyl, wherein each
20 member of group B is optionally substituted at any carbon up to and including

6 atoms from the point of attachment of B to A with one or more of the group

consisting of R32, R33. R34, R35, and R36;
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PCTNS00/ 08220 16 19 32 33 34 3536 R, R, R, R, R, R, and
I ndependently optionally Qb with the proviso that no nore than one of R16

and R19 is b at the sane tine and that Qo is Qoe; Bis opi:igﬁgagw sel ect ed
fromthe group consisting of hydrido, 5 trialkylsilyl, L I ,

hal oal kenyl
carbon up to and including 6 atons fromthe point 32 33 of attachnent of B

to A with one or nBriesclrfte fremgiequgupGoniing bB-0F cRicallb) nd@?@é
10 B i s opti ORatlated $& e.qgro consi stin gﬁ - Cl
CS-C 10 cycl oalzgenyl , klg%g'@@v{h%%msea{hu? cgr§g'hg‘t°8? %f'g’?‘)‘“%ﬁ%i
carbon is optiFonaiing mnbbmbthémm(ﬂ]e\ﬂn%f&amtﬂﬁﬂoinggfﬁéé e & fe)r

) y

ring carbon at, the point of attachnment of B to

ptiona

with oxo provittféQPtially sybstitutadevithivan pomided ihathoaasirb@an bfe ring Rarbd

at

5

10

15

20

25

Is substituted by oxo at the same time, ring carbons and nitrogen adjacent to the

carbon atom at the point of attachment are optionally substituted with R9 or
R13, a ring carbon or nitrogen adjacent to the R9 position and two atoms from
the pbint of attachment is optionally substituted \a&;ith Rw, a ring carbon or
nitrogen adjacent to the R13 position and two atoms from the point of
attachment is optionally substituted with Rlz, aring carbon or nitrogen three
atoms from the point of attachment and adjacent to the Rlo position is
optionally substituted with R1 l. a ring carbon or nitrogen three atoms from
the point of attachment and adjacent to the R12 position is optionally

. .. 33 .
substituted with R™~, and a ring carbon or nitrogen four atoms from the point

of attachment and adjacent to the Ru and R33 positions is optionally

substituted with R34

10

.
b

112

Rg, R™, R1 , Rl , and R13 are independently selected from the
group consisting of hydrido, acetamido, haloacetamido, alkoxyamino,
alkanoyl, haloatkanoyl, amidino, guanidino, alkylenedioxy, haloalkylthio,
heteroaryl, heterocyclyl, alkoxy, hydroxy, amino, lower alkylamino, alkylthio,
alkylsulfinyl, alkylsulfony!l, alkylsulfonamido, amidosulfonyl, monoalkyl
amidosulfonyl, dialkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy,
hydroxyalkyl, aminoalkyl, carboalkoxy, carboxyalky!, carboxy, carboxamido,
and cyano;

A is selected from the group consisting of single covalent bond and

15 7 .
(CH(R ))pa‘(w )yr Wherein rr is an integer selected from 0 through 1, pais

63

R are

C3-C8

fs338

al kyl enyl , wb3de/kd82al kenyl , C3-C8 al kynyl, C2-C8 hal oal kylpcﬁgsq,
wherei n each nmenber of group B is optionally su s?

|t%1qt ed at any

R35) and R36;
2 cycl oal kyl ,
n each ring

t han t he
substituted
uted by oxo



15 the sane tinme, ring carbons and nitrogen adjacent to the carbon atom at
the point of attachnment are optionally substituted with RO or R 13, a ring

carbon or nitrogen adjacent to the RO position and two atg&s%\[]()@at he poi nt
of attachment is optionally substituted with RLO) a ring ¥ar ni trogen

adj acent twatdoses®d3 position and two atons fromthe poin hnment is
optionally 2 0 substituted with R 12, a ring carbon or nil)(ff/%%ogjﬂ&?ﬁree at ons

fromthe point of attachnment and adjacent to the RLO position is optionally

substituted w hhinRldn | rbon,or qizrogen three atonms fromthe point
of attachment and%djsggcégndtﬁcggﬁgﬁ%u%?“ﬂ i s0¢rtaddromythe graeg | y substit ut ed

with R33) and d r nitrpgen four atons fromthe point of
at t achnment and&é‘%ﬁs"‘;%e%?ﬁlt}g’&ﬂﬁ)e“#“ﬁ Jand 25 R33 positions is optionally
substituted with R%tz, 25
is selected from the group consisting of hydrido, hydroxy and alkyl;
15,
R is selected from the group consisting of hydrido, halo, alkyl, and
5  haloalkyl; :

Y is NH;

0.

X" is selected from the group consisting of hydrido, alkyl, cyano, halo,
haloalkyl, haloalkoxy, amino, aminoalkyl, alkylamino, amidino, hydroxy,
hydroxyamino, alkoxy, hydroxyalkyl, alkoxyamino, thiol, and alkylthio;

|
10 R’ and R2 are taken together to be -W=X-Y=Z- wherein -W=X-Y=Z-
forms a ring selected from the group consisting of a heteroaryl ring having
from 5 through 6 contiguous members and an aryl;
W.X,Y,and Z are independently selected from the group consisting

9, ~pl0 11 12
of CR™),CR),C(R"™ ), CR™), N, N(Rlo). O, S and a covalent bond

15  with the provisos that W, X, Y, and Z can be independently selected to be a
covalent bond when one of W, X, Y, and Z is selected from the group

. . 10
consisting of N, N(R" "), O, and S, no more than one of W, X, Y, and Z is
optionally selected from the group consisting of O and S, and no more than
three of W, X, Y, and Z can be selected from the group consisting of N and
20 N(Rlo);

R' and R2 iris opti
an Spacer pair 1s optionally selected to be taken together to

form a spacer pair wherein the spacer pair forms a linear moiety having from 3
through 6 contiguous atoms connecting the points of bonding of said spacer
pair members to form a ring selected from the group consisting of a

25 cycloalkenyl ring having from 5 through 8 contiguous members and a partially
saturated heterocyclyl ring having from 5 through 8 contiguous members,
wherein said spacer pair is optionally substituted with one or more of the group

consisting of Rg, RIO, Rll, Rlz, and Rl3'

64



, 19 NOV 2003 WO 001 69826 PCT/ USO0/ 08220 A is selected fromthe group
consisting of single covalent bond, (W)ri (CH(R15))pa and (CH(RL5))pa

(W)~ wherein rr is an integer selected fromO through 1,
selected fromO through 6, and W is selected fromthe gr

S an | nteger

853" br?3st | ng of

0 S, O WeGe@kR7), C(SN(R7), 5 (RI)NA(O), (R7)N(S) pciRiforleBd) W th

the proviso that no nore than one of

10

15

20

Kis CH,;
E’ is C(O)N(H);
Yois formula (IV):

b
5 Q (IV)
. 5 6 '
wherein D™, D", J”, and ] are independently selected from the group
consisting of C, N, O, S and a covalent bond with the provisos that no more

than one is a covalent bond, K2 is C, no more than one of Ds, D6, Js, and 16
. 5

is O, no more than one of D , D6. 15, and J6 is S, one of DS, D6, JS. and J6
must be a covalent bond when two of Ds. DG, Js, and J6 are O and S, and no

5.6 5
more than fourof D™, D, J”, and 16 are N, with the provisos that R16. R17.

18 19 .
R ", and R™” are each independently selected to maintain the tetravalent nature

of carbon, trivalent nature of nitrogen, the divalent nature of sulfur, and the
divalent nature of oxygen;

16 17 _18

19
R",R ,R", andR ~ are independently selected from the group

consistix‘}\% of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio, alkylsulfinyl,
alkylsulfonyl, alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy,
hydroxyalkyl, aminoalkyl, and cyano;

R16 d R19 . b .
an are optionally Q" with the proviso that no more than one

16 19, '
of R""andR™ 7 is Qb at the same time and that Qb is Qbe;
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the group consisting of rr and pa can be 0 at the sane tine; R7 and R8 are
I ndependently selected fromthe group consisting of hydrido, hydroxy,

al kyl , and al koxyal kyl ; R14 R15, R37, and R38 are independent lU\/l sel ect ed
fromthe group 10 consisting of hydrido, hydroxy, halo, alk§INOVall@xyal kyl,
hal oal kyl , weelosgte&oxy, and hal oal koxyal kyl ; R14 and R38 F@ﬂu%ﬁmszzo

I ndependently selected fromthe group consisting of aroyl and heteroaroyl;
~Y is selected fromthe group consisting of NR5, C(O, and S(O2; 15 RSis

sel ected fromthe aqQsigldeRl$omtt f i ioxhe .al kylpe.and al koxy;
ol fom ﬁ%‘?’éawsgé%g@ﬁ%%oﬁ c“g‘ﬁ??‘g ierfEJ of

R39 and R40 are indepegglentl selec
hydrido, NR™)CINRZINRZ)(R?Y), and CNRZINRER? with the

provisos that no more than one of R20 and R21 is hydroxy, amino, alkylamino, or

dialkylamino at the same time and that no more than one of R23 and R24 is

5  hydroxy, amino, alkylamino, or dialkylamino at the same time:

20 21 23 24 _25 26
RL,R",RT,R",R™, and R“” are independently selected from the

group consisting of hydrido, alkyl, hydroxy, amino, alkylamino and dialkylamino;

’

s,
Q' is selected from the group consisting of a single covalent bond,
CH2. and CH2CH2.

10 In a most preferred embodiment of compounds of Formulal ora
pharmaceutically acceptable salt thereof,
JisQ;
B is the Formula;
34

r33 R35

R32 R36

7
32 33 34 _35 36
15 R °,R7,R",R " ,andR" are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, amidino, guanidino,
alkoxy, hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio,
amidosulfonyl, monoalkyl amidosulfonyl, dialky! amidosulfonyl, alkyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido,

20  cyano, and Qb;
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20 25 hydrido, hydroxy, hal o, hydroxyal kyl, alkyl, al koxyal kyl, hal oal kyl,
hal oal koxy, and hal oal koxyal kyl; RL and X are independently selected from
the group consisting of hydrido, alkyl, alkenyl, cyano, hal o, hal oal kyl,
hal oal koxy, hal oal kylthio, ami no, aninoal kyl, alkyiami no, 1@y nd03

guani di no, WQ8¥e&36 hydr oxyanm no, al koxy, hydroxyal kyl, aldsaxy@dkio, thiol,
al kyl t hi o, and phosphono; X and R1 and RL and R2, with the proviso that no

nore than one of th.{qé@up onsisting of spacer pair X and Rl and spacer
pair RL and R2 is Igpeleeted from the szqumsonsisting of singleaptalamnbindynd el ect ed to be

" V=7 - 1 7
WEX- Y=Z- wher gtiR §5§pa-(w )yr Wherein rr is an integer selected from 0 through 1, pa is
an integer selected from O through 3, and W7 is N(R7);
7,
R is selected from the group consisting of hydrido and alkyl;

15,
5 R is selected from the group consisting of hydrido, halo, alkyl, and
haloalkyl;
¥ is NH;
1 o_ .
R" and X" are independently selected from the group consisting of

hydrido, hydroxy, hydroxyamino, amidino, amino, cyano, hydroxyalkyl,
10  alkoxy, alkyl, alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalkyl,
haloalkoxy, and halo;

R2is2°Q;
0,
Z' is a covalent single bond;

Qs selected from the group consisting of aryl and heteroaryl wherein a
15  carbon adjacent to the carbon at the point of attachment is optionally substituted

by Rg, the other carbon adjacent to the carbonb at the point of attachment is
optionally substituted by R13, a carbon adjacent to R9 and two atoms from the
carbon at the point of attachment is optionally substituted by Rlo, a carbon
adjacent to R13 and two atoms from the carbon at the point of attachment is

. . 12
20 optionally substituted by R, and any carbon adjacent to both Rlo and R12 is

optionally substituted by Rl 1;

11 3
R,R ,and R are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkoxy, alkylsulfinyl, alkylsulfonyl, amidosulfonyl,

25  monoalkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
carboxy, carboxamido, and cyano;
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19 NOV 2003 WD 00/ 69826 PCTNS00/ 08220 WeX-Y=Z- fornms a ring selected from
the group consisting of a heteroaryl ring having fromb5 through 6
contiguous nmenbers and an aryl; W X, Y) and Z are |ndepe \} %el ected
fromthe group consisting of C(R9), C(R 10), (R 11 ), @ 4B NR 10),
0, S and awe&Pe4PR_&6t bond 5 with the provisos that W X V&T/gm/ozzzgan be

I ndependently selected to be a coval ent bond when one of W X, Y) and Z is
selected fromthe grﬁup ci)i15| sting of N, N(R10), O and S, no nore than one

of W X, Y, and Z and R " are independently selected from the group consisting of

hydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,
alkoxyamino, aminoalkyl, hydroxy, amino, lower alkylamino,
alkylsulfonamido, amidosulfonyl, monoalkyl amidosuifonyl, dialkyl

5  amidosulfonyl, hydroxyalkyl, aminoalkyl, halo, haloalkyl, carboalkoxy,
carboxy, carboxyalkyl, carboxyamido, and cyano;

Kis CH,;
E’ is C(O)N(H);
Yo is formula (IV):
s

17 18

R
\ /R
i

rl 6" DS\}] K

b
10 Q (IV)
herei 5.6 5 6 .
wherein D™, D", J”,and J are independently selected from the group
consisting of C, N, O, S and a covalent bond with the provisos that no more

than one is a covalent bond, K2 is C, no more than one of D5, D6, JS, and 16

is O, no more than one of DS. D6, JS, and .16 is S, one of DS. D6, JS. and 16

15  must be a covalent bond when two of Ds. D6, J 5, and 16 are Qand S, and no

more than four of D5 D6 J5 and J6 are N;

17 18 19
R R ,R", andR 7 are independently selected from the group

consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl, alkylsulfony!,

20 alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
aminoalkyl, and cyano;
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be selected fromthe group consisting of Oand S, and no nore than three of
W X Y, and Z can be selected fromthe group consisting of N and N(R10);

10 X0 and R and R and R2 spacer pairs are independently ﬁq{dnvoqmly
selected to be taken together to forma spacer pair wher e? e spacer pair
forms a | i WO#P/6926 ety having from 3 through 6 conti guousp@d/GsEBogesNect i ng
the points of bonding of said spacer pair nenbers to forma ring selected
fromthe group consijgti nglspf a cycl oal kenyl ring having from5 through 8

contiguous 15 menb®'s aaR ampopﬁbhﬂbl&@g,ttygﬁgﬁgqngtng;n%wﬂxygn 5{ ng having
from5 through contlgguous menbers, wherein said spacer palf s optionally

substituted WRI @@ [swt&e%ém&B%PQ?{%@b'Stl ng of RO, R10, R11 R12,
a

and R13 and with the proviso t'hat no nore 'one of the group consisting
of spacer pair X ag®; er pair. R and #@2is gyesent gt the same
time; Ris Z-Q 2 éﬁfeg@@gf@@ﬁeﬂ Shrsiavae gk MR p Reorf@1 sttiereip QF igoval ent
single bond) ((CR41 R4 Bin4aq is an integer selected from1l through
3; (CH( R41))a“§dp\ﬁ%”a“‘?q)l‘ﬁ*%- R™

20 21 23 24 25
5 R™,R™,R™, R, andR" are independently selected from the group

consisting of hydrido and alkyl;
Qis CH,.
In another most preferred embodiment of compounds of Formula [ or a

pharmaceutically acceptable salt thereof,
10 Jis O;
B is optionally selected from the group consisting of hydrido, C2-C8
atkyl, C3-C8 alkenyl, C3-C8 alkynyl, and C2-C8 haloalkyl, wherein each
member of group B is optionally substituted at any carbon up to and including

6 atoms from the point of attachment of B to A with one or more of the group
15  consisting of R32, R33, R34, R35, and R36;

32 33 34 35 36
R,R™,R",R™",andR”" are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, amidino, guanidino,.

alkoxy, hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio,

amidosulfony!, monoalkyl amidosulfonyl, dialkyl amidosulfonyl, alkyl, halo,
?0 haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido,

tyano, and Qb;

A is selected from the group consisting of single covalent bond and

15 7 .
(CH(R ))pa-(W ) Wherein rris an integer selected from 0 through 1, pa is
an integer selected from 0 through 3, and W7 is N(R7);

25 R7 i
is selected from the group consisting of hydrido and alkyl;

15,
R is selected from the group consisting of hydrido, halo, alkyl, and
haloalkyl;
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W-(CH(R ))p wherein g and p are integers independently selected fromO
through 3 and Wis selected fromthe group consisting of O S, C(O, SO,
S(O2) N(R41), and ON(R41)) -and (CH(R41l))e We2-(CH(R42) )‘MW

h are integers independently selected fromO through 2 and

fromthe gMsU}9/688Asi sting of CR41=CR42,

9&@ a 25 and
i'S sel ected

1, 2-cycl opr opy! , pérRsswsizobut y! ,

1, 2-cycl ohexyl) 1, 3-cycl ohexyl) 1, 2-cyclopentyl) 1,3-cyclopentyl, 2,3 27

10

15

20

25

¥ is NH;

o .-
RY and X% are independently selected from the group consisting of
hydrido, hydroxy, hydroxyamino, amidino, amino, cyano, hydroxyalkyl,

alkoxy, alkyl, alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalkyl,
haloalkoxy, and halo;

R2is2°-Q;
Zisa covalent sin;-,le bond;

Q is selected from the group consisting of aryl and heteroaryl wherein a
carbon adjacent to the carbon at the point of attachment is optionally substituted

9 .
by R, the other carbon adjacent to the carbon at the point of attachment is
. . 13
optionally substituted by R, a carbon adjacent to R9 and two atoms from the
carbon at the point of attachment is optionally substituted by Rlo, a carbon

di 13
adjacent toR " and two atoms from the carbon at the point of attachment is

. . 12
optionally substituted by R, and any carbon adjacent to both Rlo and R12 is

optionally substituted by Rl 1;

9 11 13
R,R"",and R " are independently selected from the group
consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkoxy, alkylsulfinyl, alkylsulfonyl, amidosulfonyl,
monoalkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
carboxy, carboxamido, and cyano;

10 12
R and.R are independently selected from the group consisting of
hydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,
alkoxyamino, aminoalkyl, hydroxy, amino, lower alkylamino,
alkylsulfonamido, amidosulfonyl, monoalkyl amidosulfonyl, dialkyl
amidosulfonyl, hydroxyalkyl, aminoalkyl, halo, haloalkyl, carboalkoxy,
carboxy, carboxyalkyl, carboxyamido, and cyano;

Kis CHZ;
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1 9 NOV 2~ WD 001 69826 PCT/ US00/ 08220 nor phol i nyl, 2, 4-norpholinyl,

2, 6-nor phol i nyl, 3, 4-norpholinyl, 3,5norpholinyl) 1,2-piperaziny|)

1, 3- pi per 3zi nyl 2,3-piperaziny|) 2, 6pi perazinyl, 1,2- pipe P J“V

|, 3-piperidinyl, 2, 3-piperidinyl) 2,4-piperidinyl, 2,6-piperi an

3, 4- pi peri mmgoyspszn 2-pyrrolidinyl, 1|,3-pyrrolidinyl, 2,3p&rp¥dofesdzhdi Nyl ,
2,4-pyrrolidinyl, 2,5- pyrrolldlnyl) 3,4-pyrro|idiny|, 2,3tetrahydrofurany|)
2,4-t

etrahydrofuralé 2,5-tetrahydrofuranyl, and 3, 4tetrahydrofuranyl,
with the proviso t ﬁscnnuaugrectly bonded to the pyridone ring; R4l and
RA2 are independentlpy selected fromthe group consisting of 10 am dino,
hydr oxyanuno, hydrlﬁéstﬁW!?GYy am no, and alkyl; Qis selected fromthe
group consisting of hydrido, mth the proviso that Z is other than a
coval ent single bond, the fogrmula (11): :

b
Q (V)
herei DS 6 5 6 .
wherein D', D", J*, and J " are independently selected from the group
5  consisting of C, N, O, S and a covalent bond with the provisos that no more

than one is a covalent bond, K2 is C, no more than one of Ds, D6, J 5, and J6

is O, no more than one of DS. D6. Js, and 16 is S, one of Ds, D6. JS. and 16

must be a covalent bond when two of Ds, D6, JS, and J6 are O and S, and no |

5 6 5
more than four of D™, D, J™, and JGamN with the provisos that R16 Rl‘7

18 19 - .
10 R ,andR " areeach independently selected to maintain the tetravalent nature

of carbon, trivalent nature of nitrogen, the divalent nature of sulfur, and the
divalent nature of oxygen,

18

R R »R"", and R are independently selected from the group
consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
15  hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl, alkylsulfonyl,

alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
aminoalkyl, and cyano;

R16 19
and R are optionally Q with the proviso that no more than one of

16 .
R'®and R™ is Q7 at the same time and that Q” is QP
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~11 R1I0 I1 R12 / K~ 2/ D1 D2 RO~ ~ ~ R13 (Il) wherein DI, D2) J 1) J2 and
K1 are independently selected fromthe group 15 consisting of C N, 0) S
and a coval ent bond with the provisos that no nore than oneq g9 ¢®3al ent
bond, no nore than one of D1, D2, JI) J2 and K1 is 0) no norée than one of
D1) D2, Jiwae@essad Kl is S, one of D1) D2) JI) J2 and Kl p&tigéeclag2e coval ent
bond when two of D1, D2, J 1) J2 and KI are Oand S) and no nore than four
of DI, D2) J1) J2 and KI is N, with the proviso that 2 0 RO, R 10, R 11, R

12. and R 13 are e@sgm&g%g%;%%ﬁgﬁﬁngggﬁﬁ t elfléaén t he _pel r aval ent

nature of carbon) trival ent natur i VPSR Crabsur e of
sul fur) and thﬁ’yd%é{,%(ﬁaﬁ)d&@ﬁzﬁ)ﬁ(ﬁm)&%,%‘d C(%181225)1\11223 24

20 21 .23 24 25 26 ' -
R™,R™,R ,R‘. »R"",and R™" are independently selected from the

group consisting of hydrido and alkyl;
5 Q%is CH,.

In still another most preferred embodiment of compounds of Formula
or a pharmaceutically acceptable salt thereof, .
JisO; , | ~
B is selected from the group consisting of C3-C7 cycloatky! and C4
10 heterocyclyl, wherein each ring carbon is optionally substituted with R33. a

ring carbon other than the ring carbon at the point of attachment of B to A is
optionally substituted with oxo provided that no more than one ring carbon is
substituted by oxo at the same time, ring carbons and nitrogens adjacent to the

carbon at the point of attachment are optionally substituted with R9 or R13, a

15 ring carbon or nitrogen adjacent to the Rg posiﬁon and two atoms from the
point of attachm;.nt is optionally sybsﬁtuted with Rw, a ring carbon or
nitroéen adjacent to the 13 position and two atoms from the point t.)f
attachment is optionally substituted with Rlz, a .n'ng carbon three atoms from
the point of attachment and adjacent to the R10 position is optionally

20  substituted with R1 1, aring carbon three atoms from the point of attachment
and adjacent to the R12 position is optionally substituted witﬁ R33, and aring
carbon four atoms from the point of attachment and adjacent to the R1 ! and

K ‘ 34
R positions is optionally substituted with R

9 .11 13
| R,R ,and R _ are independently selected from the group

25  consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
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1 NOV 2~3. WD 001 69826 PCT/US00/ 08220 K is (CR-R4b)n wherein n is an
in'?eger selected from1l through 2; R4da and R4b are independently sel ected
fromthe group consisting of halo, hydrido, hydroxyal kyl, ak lgyﬂ;gv 2003

al koxyal kyl , al kyl t hi oal kyl, and hal oal kyl; E is selected fromthe group

consi sti ngwafesasseeval ent single bond) 5 (O, CS)) C(O MFadoond-) NC(O) )
S(O2, (R)NS(O 2, and S(O2N(R~); Y is formula (IV):

alkylamino, alkylthio, alkoxy, alkylsulfinyl, alkylsulfonyl, amidosulfonyi,
monoalkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,

carboxy, carboxamido, and Cyano;

Rlo and R12 are independently selected from the group consisting of

5  hydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,
alkoxyamino, aminoalkyl, hydroxy, amino, lower alkylamino,
alkylsulfonamido, amidosulfonyl, monoalkyl amidosulfonyl, dialkyl
amidosulfonyl, hydroxyalkyl, aminoalkyl, halo, haloalkyl, carboalkoxy,
carboxy, carboxyalkyl, carboxyamido, and cyano;

10 R33 and R34 are independently selected from the group consisting of

hydrido, amidino, guanidino, alkoxy, hydroxy, amino, alkoxyamino, lower
alkylamino, alkylthio, amidosulfonyl, monoalkyl amidosulfonyl, dialkyl
amidosulfonyl, alkyl, halo, haloalky, haloalkoxy, hydroxyalkyl, carboalkoxy,
carboxy, carboxamido, and cyano;

3, .
15 R3 is optionally Qb;
A is selected from the group consisting of single covalent bond and

(CH(RIS))pa-(W7)n. wherein rr is an integer selected from 0 through 1, pais

an integer selected from O through 3, and W‘7 is N(R7);
R7 is selected from the group consisting of hydrido, hydroxy and alkyl;
5
20 Rl is selected from the group consisting of hydrido, halo, alkyl, and
haloalkyl;
W is NH;

RY and X are independently selected from the group consisting of

hydrido, hydroxy, hydroxyamino, amidino, amino, cyaro, hydroxyalkyl,
25  alkoxy, alkyl, alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalkyl,
haloalkoxy, and halo;

R?is2°-Q;

Zisa covalent single bond;
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s 17 18 R~ \J6/.R R 16/ 0~ 2 D\ R19 ~b (I1V) wherein D5, D6, J5, and J6
are independently selected fromthe group consisting of C N) O S and a
coval ent bond with the provisos that no nore 10 than one is.l% m%? nt
bond, K2 is C, no nore than one of D5, D6) J5) and 16 is O "o t han
one of D5) WiB0/698s and J6 is S) one of D5, D6, J5, and JectgsdoobRoa

coval ent bond when two of D5, D6, J5) and 16 are O and S, and no nore than
four of D5, D6, J5, and J6 are N when K2 is carbon with the provisos that
R16) R17, R18) and 4 &lested fromthe gravnasarsistionof arylontl deatreatylweheldn 4mi Nt ai n t he

t etraval ent natadoe adjficentas the Barbdnrak tha béibt of Biddchhént Rfo H&Jaflyo%.ﬂimé&‘e di val ent
nature of sulfur.9and the divalent nature of oxyggn;
by R”, the other carbon adjacent to the carbon at the point of attachment is

. . 13
optionally substituted by R ™, a carbon adjacent to R9 and two atoms from the
5  carbon at the point of attachment i i i 10
po attachment is optionally substituted by R, a carbon
. 13
adjacent to R and two atoms from the carbon at the point of attachment is

. . 12
optionally substituted by R™ ", and any carbon adjacent to both Rlo and R12 is

optionally substituted by R1 1;
Kis CH2§
10 E” is C(O)N(H);
Y? is formula (IV):
]
17 18
R ANy R
~
Ty
RlG/DS\ 24D6\R19

b
Q (IV)
herei DS 6 5 6
wherein D ,D ", J7,andJ are independently selected from the group
consisting of C, N, O, S and a covalent bond with the provisos that no more
15  than one is a covalent bond, K2 is C, no more than one of DS, D6. 15, and J6

is O, no more than one of Ds, D6, JS, and J6 is S, one of DS, D6, JS. and 16

must be a covalent bond when two of DS. D6, JS, and 16 are O and S, and no
5 6 5 6
more than fourof D™, D™, ™, and J~ are N, with the provisos that R16, Rl7,

I8

19 .
R ,and R~ are each independently selected to maintain the tetravalent nature
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20 21 Qis selected fromthe group consisting of NR R, +NR2OR21R22~
am noal kyl enyl, and Qb, wherein Qbe is hydrido and R20, R21 ) and R22 are

i ndependent|ly selected fromthe group consisting of hydrido) 2,2@”61\»%
hydr oxy, am no, am noal kyl enyl) di al kyl am no, al kyl am no) and ik NOV
2003 WO 00/69826 PCT/US00/08220

of carbon, trivalent nature of nitrogen, the divalent nature of sulfur, and the
divalent nature of oxyoen
16
R R R , and R are independently selected from the group
consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
5  hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl, alkylsulfony!,
alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,

alkylenylamino, and cyano;

R16 19 . b . .
and R "~ are optionally Q" with the proviso that no more than one of

16 19. b
R "andR " is Q" at the same time and that Qb is ch,
b, :
10 Q" is selected from the group consisting of NR20R21, Qbe wherein Qhe is
hydrido, and C(NR™NR PR,

20 21 25
R R R R .and R are independently selected from the group

consisting of hydrido and alkyl;
Q*is CH,.

15 In a further most preferred embodiment of compounds of Formula I or
2 pharmaceutically acceptable salt thereof,
JisO;
B is the Formula (V):

L1201 1
20  whereinD ,D7, J, J and K~ are mdepcndently selected from the group

consisting of C, N, O, S and a covalent bond with the provisos that no more

than one is a covalent bond, no more than one of Dl, D2, Jl, 12 and K1 is O,
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WD 001 69826 PCTNS00/ 08220 hydr oxyal kyl

with the proviso that no nore than

one of R20 and R21 is hydroxy) am no, alkylam no, or dialkylamno at the
same time; Qo is optionally selected fromthe group consisti

C(NR25) NR23R24) N( R26) C( NR25) N( R23) (R24), 5 C(O) N( R26) O NR25W|(“@33%4) ,

N( R26) N( R28a0iep826) N( R23) ( R24) , _
pgovi )sog that no nore than one of R23) R24, and R26 is hydroxy,
or dial kyl am no when 21 2

anm no,

10

15

20

25

nomorcthanoneofDl,D . J,7 andK1 is S, one ofDl,Dz,Jl, J2and

K1 must be a covalent bond when two of Dl. Dz, Jl. 12 and Kl are Oand §,

and no more than four ofDl, Dz, Jl, 12 and Kl are N;

R32, R33, R34, R35. and R36 are independently selected from the

group consisting of hydrido, acetamido, haloacetarnido, amidino, guanidino,
alkoxy, hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio,
amidosulfonyl, monoalkyl amidosulfony!, dialkyl amidosulfonyl, alkyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido,

cyano, and Qb;

B is optionally selected from the group consisting of hydrido, C2-C8
alkyl, C3-C8 alkenyl, C3-C8 alkynyl, and C2-C8 haloalkyl, wherein each
member of group B is optionally substituted at any carbon up to and including

6 atoms from the point of attachment of B to A with one or more of the group

consisting of R32, R33. R34, R35, and R36;

B is selected from the group consisting of C3-C7 cycloalkyl and C4-C6
saturated heterocyclyl, wherein each ring carbon is optionally substituted with

R33, a ring carbon other than the ring carbon at the point of attachment of B to

A is optionally substituted with oxo provided that no more than one ring carbon
is substituted by oxo at the same time, ring carbons and nitrogen adjacent to the

carbon atom at the point of attachment are optionally substituted with R9 or
R™", aring carbon or nitrogen adjacent to the R9 position and two atoms from
the point of attachment is optionally substituted with Rlo, aring carbon or
nitrogen adjacent to the R13 position and two atoms from the point of
attachment is optionally substituted with Rlz, aring carbon or nitrogen three
atoms from the point of attachment and adjacent to the R10 position is

. . o pll .
optionally substituted with R**, a ring carbon or nitrogen three atoms from
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al kyl am no,



two of the group consisting of R23) R24, and R26 are bonded to the sane

atom 10 R23, R24) R25, and R26 are independently selected fromthe group

isting of hydrido, alkyl, hydroxy, am no) al kyl enyl am no c“ns;,l Iﬂb
al Kyl ani no andyhydr oxyal kyl; Qb is selected fromthe group 18n3| stin

al kyl am no,

g of

i ngl e covottesONd, 37 38 (CR R )b- (W)~ wherein az i spearusmisger
:;I gcted fromO through 1, b is 15 an integer selected from1 through 5)

and Wo is selected fromthe group consi Ei ng of 0, C(O, SO,

S(O) ZN(R14)) NbRol): 8 dBaémentud adjacent to the R position is optionally

10

15

20

25

. o 533 . . .
substituted with R™~, and a ring carbon or nitrogen four atoms from the point

of attachment and adjacent to the R11 and R33 positions is optionally

substituted with R34;

9
R, R1 1. and R13 are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkoxy, alkylsulfinyl, alkylsulfonyl, amidosulfonyl,

monoalkyl amidosulfonyl, alkyl, halo, baloalkyl, haloalkoxy, hydroxyalkyl,
carboxy, carboxamido, and cyano:

10 12 -
R and R are independently selected from the group consisting of

hydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,
alkoxyamino, aminoalky}, hydroxy, amino, lower alkylamino,
alkylsulfonamido, amidosulfonyl, monoalkyl amidosulfonyl, dialkyl
amidosulfonyl, hydroxyalkyl, aminoalkyl, halo, haloalkyl, carboalkoxy,
carboxy, carboxyalkyl, carboxyamido, and cyano;

A is selected from the group consisting of single covalent bond and

15 7
(CH(R ))pa-(W )pr Wherein rr is an integer selected from O through 1, pais

an integer selected from 0 through 3, and W7 is N(R7);

7
R is selected from the group consisting of hydrido, hydroxy and alkyl;
5, _
R1 is selected from the group consisting of hydrido, halo, alkyl, and
haloalkyl;
¥ is NH;
X° is selected from the group consisting of hydrido, alkyl, cyano, halo,

haloalkyl, haloalkoxy, amino, aminoalkyl, alkylamino, amidino, hydroxy,
hydroxyamino, alkoxy, hydroxyalkyl, alkoxyamino, thiol, and alkylthio;
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N(R14), (CH(R14)

selected from1

O S d0Q) 9

S} N(R14 R14) NC
S(c( }Q))N&( R:I_)A);() i{»oym)c) N{C( 0 S, OC(S)N(R14), {R14)NC(S)O N RPorast)isgiels),

(RI4)NC(O N(R!'sj ,

S( 0 2N( R14},

30

)c WL- ( ( R15))d wherein ¢ and d are integers independently

through 4 and W is sel (é?ts;ag frc?g) 'It\l?eng;;)upz) consi sting of
00O OS ,

NS og(( ONRLE) (RING 00 S 9 N ridp WRAT 5 s

N{R15) C(S) N{R14), (R14)NC(S)N{R15), S(O, O 2,

R! and R? are taken together to be -W=X-Y=Z- wherein -W=X-Y=Z-

forms a ring selected from the group consisting of a heteroaryl ring having 6
contiguous members and an aryl;

W.X,Y, and Z are independently selected from the group consisting
5 of C(Rg), C(Rlo), C(Rl 1), C(R12). and N;

K is CHy;
E’ is C(O)N(H):
Y? is formula (IV):

b
© (IV)
. 5.6 5 6 .
10 whereinD",D,J ,andJ are independently selected from the group

consisting of C, N, O, S and 2 covalent bond with the provisos that no more
than one is a covalent bond, K2 is C, no more than one of Ds, D6, JS, and .!6

is O, no more than one of DS, D6, Js, and J6 is S, one of Ds, D6. ] 5, and 16

must be a covalent bond when two of D5 D6 J5 and J6 are O and S, and no

15  more than four of D7, D6 JS and JGareN with the provisos thatR 16 R1

18
R, and ng are each independently selected to maintain the tetravalent nature

of carbon, trivalent nature of nitrogen, the divalent nature of sulfur, and the
divalent nature of oxygen,

16 :
R R R18, and ng are independently selected from the group

20  consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl, alkylsulfonyl,
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26 PCT/ US00/ 08220 N(R14) S(0)2~ P(0)(Rg) ~
N(1%~;\Ilg)(J0)2(()%S)Y\DP(()8; ?%g) N(R-), N(R14), ON((R14)) and (CH(R14))e W-- (CH( Rlg))h
wherein a and h are integers independently sel ected fromdgjtg@g% 2 an
W22 is selected fromthe group consisting of CR41=CR42) 1R42-C

vi nyl i deneyp owédszanyl i dene (CC, 5 1, 2-ethynyi), 1, 2-cycl opmusohos220
1, Zycycl Og‘l).llt yl) 1,2-cyclohexyl, 1,3cyelohexyl) 1,2-cyclopentyl)
1, 3-cycl opent 2, 3-mor phal i nyl , 2,4nnrghollnyl, 2, 6- mor phol i nyl)
3, 4- mar phol i né‘k“}““ﬁf} gﬂ%‘f‘*ﬂ%i 3kl halog habeglkys haleplgty, hydrakyplkpler azi nyl
2, 3- pi per azi nythinodtkyd-apd penezi nyl ) 1, 2- pi peri g! ny: ) é 2 pi peri di nyl,

- pi i dinyl, 2 i I di nyl, 2,46-piperidinyl, 3,
2, 3-piperidiny R%'agd R¥ are opt}/onally Qb6with the proviso that no more than one of

R'® and R is Q¥ at the same time and that @ is Q>

5 Qb is selected from the group consisting of NR20R21, Qbe wherein Qbe is

hydrido, N(R26)C(NR25)N(R23)(R24), and C(NRZS)NR?SR%;

23
R20’ R21. R, R24, st, and R26 are independently selected from the

group consisting of hydrido and alkyl;
Q’is CH,.

10 In a preferred specific embodiment of Formula I, compounds have the
Formula [-S:

or a pharmaceutically acceptable salt thereof, wherein;
B is the Formula:

R34

r33 R35

R32 36
15 ;

32 33 34
R, R, R3 , R35. and R36 are independently selected from the

group consisting of hydrido, amidino, guanidino, carboxy, methyl, ethyl,
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10 piperidinyl, 1,2-pyrrolidinyl, 1,3-pyrrolidinyl, 2,3-pyrrolidinyl)
2,4pyrrolidinyl, 2,5-pyrrolidinyl, 3,4-pyrrolidinyl) 2,3-tetrahydrofuranyl,
Py y Py

2, 4t et rahydrofuranyl, 2,5-tetrahydrofuranyl, and 3,tet rahydrofNﬁ(’a%, W th
t he provisos that R14 and R15 are selected from ot her t han h&NgVa cyano
when di recMopoiegiaéled to N and that (CR3~R38)b) (CH(R14)) ectesdotati R14)) e
are 15 bonded to E; Yo is optionally Qo-(Qss wherein s is selected from
the group consjisting of CR3~ R38)f wherein f is an integer selected from1
through 4, (CHITRI%Prepyl methomt.sihosy isprasiony. eropexy, dydmoxy, amireger s
i ndependent | y ®methexyarsitiof etboxydminby aoetadhida, trifitishodbbthmids, gbect ed from the group
consi sting of idorddthyl S -28h&aivEd o0 (u ; consisting of 0, S, C(O),
G(0) NCRL) , (RYALNLO) R 3@ \( .fﬁ'ﬁ‘?ﬁﬁﬂﬁgﬂ&'ﬁ o Rig)
ON(R14), and (G CometpyIthig.eyithiq. isopfepylehio: tflugranethylthie, | nt eger s
[ ndepen_dent-'i y tsiflperemetdyk pentafidorokthplugy D 2 driflastodtlyl] £2,58Bect ed from the group
consisting of feRAATbEpy tHAHLASHL1 { G2 GetraddioBh b Hhdre, 2Nd C=CRAGRAD

chloro, bromo, amidosulfonyl, N-methylamidosulfonyl, N,N-

dimethylamidosulfonyl, acetyl, propanoyl, triftuoroacetyl,

pentaﬂl.mmpwpanoyl. hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,

10 22.2-trifluoro-1-hydroxyethyl, 2,2,2-trifluoro- 1-trifluoromethyl-1-
hydroxyethyl, carboxymethyl, methoxycarbonyl, ethoxycarbonyl,
amidocarbonyl, N-methylamidocarbonyl, N.N-dimethylamidocarbonyl, cyano,

and Q%;

B is selected from the group consisting of hydrido, trimethylsilyl,

15  ethyl, 2-propenyl, 2-propynyl, propyl, isopropyl, butyl, 2-butenyl, 3-buteny!,
2-butynyl, sec-butyl, terr-butyl, isobutyl, 2-methylpropenyl, 1-pentyl, 2-
pentenyl, 3-pentenyl, 4-pentenyl, 2-pentynyl, 3-pentynyl, 2-pentyl, 1-methyl-
2-butenyl, 1-methyl-3-buteny!, 1-methyl-2-butyny|, 3-pentyi, 1-ethyl-2-
propenyl, 2-methylbutyl, 2-methyl-2-butenyl, 2-methyl-3-butenyl, 2-methy}-3-

20  butynyl, 3-methylbutyl, 3-methyl-2-butenyl, 3-methyl-3-butenyl, 1-hexyl, 2-
hexenyl, 3-hexenyl, 4-hexenyl, S-hexenyl, 2-hexynyl, 3-hexynyl, 4-hexynyl,
2-hexyl, 1-methyl-2-pentenyl, 1-methyl-3-pentenyl, 1-methyl-4-pentenyl, 1-
methyl-2-pentynyl, 1-methyl-3-pentynyl, 3-hexy!, 1-ethyl-2-butenyl, 1-ethyl-
3-butenyl, 1-propyl-2-propeny!, 1-ethyl-2-butynyl, 1-heptyl, 2-heptenyl, 3-

25  heptenyl, 4-heptenyl, S-heptenyl, 6-heptenyl, 2-heptynyl, 3-heptynyl, 4-
heptyny!, S-heptynyl, 2-heptyl, 1-methyl-2-hexenyl, 1-methyl-3-hexenyl, 1-
methyl-4-hexenyl, 1-methyl-5-hexenyl, 1-methyl-2-hexynyl, 1-methyl-3-
hexynyl, 1-methyl-4-hexynyl, 3-heptyl, 1-ethyl-2-pentenyl, 1-ethyl-3-
pentenyl, 1-ethyl-4-pentenyl, 1-butyl-2-propenyl, 1-ethyl-2-pentynyl, 1-ethyl-

30  3-pentynyl, 1-octyl, 2-octenyl, 3-octenyl, 4-octenyl, 5-octenyl, 6-octenyl, 7-
octenyl, 2-octynyl, 3-octynyl, 4-octynyl, 5-octynyl, 6-octynyl, 2-octyl, 1-
methyl-z-heptenyl, 1-methyl-3-heptenyl, 1-methyl-4-heptenyl, 1-methyl-5-
heptenyl, 1-methyl-6-hepteny!, 1-methyl-2-heptynyl, 1-methyl-3-heptynyl, 1-
methyl-4-hepteny!, 1-methyl-5-heptenyl, 1-methyl-6-heptenyl, 1-methyl-2-

35  heptenyl, {-methyl-3-heptynyl, 1-methyl-4-heptynyl, l-methyl-5-heptynyl, 3-
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i 14 and R 15
31 , 19 NOV 2003 WD 00/ 69826 PCT/US00/ 08220 provisos that R _
are selected fromother than hal o when directly bonded to N and that (CR3

R38)f, (CH(R14))c, and (CH(R14))e are bonded to E-~;

19 Nov 2008

WO 00/69826 PCT/US00/08220

10

15

20

25

30

octyl, 1-ethyl-2-hexenyl, 1-ethyl-3-hexenyl, l-ethyl-4-hexenyl, 1-ethyl-2-
hexynyl, 1-ethyl-3-hexynyl, 1-ethyl-4-hexynyl, 1-ethyl-5-hexenyl, 1-pentyl-2-
propenyl, 4-octyl, 1-propyl-2-pentenyl, 1-propyl-3-pentenyl, 1-propyl-4-
pentenyl, 1-butyl-2-buteny!, 1-propyl-2-pentynyl, 1-propyl-3-pentynyl, 1-
butyl-2-butynyl, 1-butyl-3-butenyl, 2,2,2-trifluoroethyl, 2,2-difluoropropyl,
4-trifluoromethyl-5,5,5-trifluoropenty!, 4-trifluoromethylpentyl, 5,5,6,6,6-
pentafluorohexyl, and 3,3 3-trifluoropropyl, wherein each member of group B
is optionally substituted at any carbon up to and including 5 atoms from the

point of attachment of B to A with one or more of the group consisting of R32.

R33, R34, R35, and R36;

B is optionally selected from the group consisting of cyclopropyl,
cyclobutyl, oxetan-2-yl, oxetan-3-yl, azetidin-1-yl, azetidin-2-yl, azetidin-3-yl,
thiaetan-2-yl, thiaetan-3-y1, cyclopentyl, cyclohexyl, adamantyl, norbornyl, 3-
trifluoromethylnorbornyl, bicyclo[3.1.0Jhexan-6-yl, cycloheptyl, and

cyclooctyl, wherein each ring carbon is optionally substituted with R33, ring
carbons or a nitrogen adjacent to the carbon atom at the point of attachment are

optionally substituted with Rg or R13, a ring carbon or a nitrogen adjacent to
9
the R" position and two atoms from the point of attachment is optionally

. . . . . 13
substituted with Rlo, and a ring carbon or a nitrogen adjacent to the R

position and two atoms from the point of attachment is optionally substituted

with Rlz;

R9. RIO. Ru, R12, and R13 are independently selected from the

group consisting of hydrido, amidino, guanidino, carboxy, carboxymethyl,
methyl, ethyl, isopropyl, propyl, methoxy, ethoxy, isopropoxy, propoxy,
hydroxy, amino, methoxyamino, ethoxyamino, acetamido, trifluoroacetamido,
nitro, aminomethyl, 1-aminoethyl, 2-aminoethy!, N-methylamino,
dimethylamino, N-ethylamino, methylthio, ethylthio, isopropylthio,
trifluoromethylthio, trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl,
2,2,3,3,3-pentafluoropropyl, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy,
fluoro, chioro, bromo, methanesuifonamido, amidosulfonyl, N-
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YQis optionally Qb-Q@~ wherein Q-s is (CHR3$))= WB, r is an 5 integer
selected from1l through 2, WB is selected fromthe group consisting of
1, 1-cycl opropyl) 1,2-cyclopropyl, 1,1-cyclobutyl, 1,2-cycl 8%?@%& )2003
1, 2cycl ohexyl) 1, 3-cycl ohexyl, 1,4.-cyclohexyl, 1,2-cyclop
1, 3-cycl op®ex0pi6982€  3- nor phol i nyl ) 2, 4- nor phol i nyl) 2, S- npepbsdoiosish .
2, 6-nor pholinyl, 3,4.norpholinyl, 3,S norpholinyl) 1,2-piperazinyl,
1, 3- pi per azi ny, 4,10, Di zji.nyl, 2,3-piperazinyl, 2,5-piperazinyl,
2, 6- pi per azi ny _°‘hé?’§’-dﬁi“8§?ﬁ§1§ﬂg}i‘f?ﬂh},'lyxwﬂéfpmdi asstyl) prepanopl per i di nyl )
2, 3- pi peridi ny‘Pﬁ“‘JZ?aﬁetp!L pentifbioroptopandyF pydsexynttthyy 1 -hydrofyeliyper i di nyl ,
34 P per Ll koly R TSN e A bl 2BV ol Al

, 3-pyrrolidi cRYrr gl i din L4 pyrrolidrny , Spyrrolidinyl,
3, 4- pyrrol i di %M"W@B’%ﬁ%ﬂg °2ﬁh9’zy,ﬂzf%§mﬁhpwycammﬂ,, 5 15 pyranyl)
4H 2, 3- pyr énylﬁth°l£¥F32§°4¥1de¢p}tb)on34I-N-indﬂiyﬁnmidcrmmnﬁ,l-ﬂa,wr an- 2-one3, 4-yl ,
2H pyr an- 2- oneﬁpﬁetﬂymhmgébﬁo@{.rﬁatﬁmg;ne- 2,3-yl) 2,3tetrahydrofuranyl,
2, 4-tetrahydr of uraWiFlel%teﬁ’ft ettLa drof uranyl_, 3, 4tetrahydrofuranyl,
2, 3-tet rahydropyranyl, 2. 4- 8t PR asirungf single cpvalenthepdiQoByr any| |

tzefr ;ﬁ;é?Q%S; m{%% Iﬁaﬁ(gzhr])t §g§>§§ﬁ9;§§¥§§{‘¢§%cr§%§qoﬁ‘ ﬁgoni trogen nenber of

Subst 1 £t ed i B ORI e b B e i RS RS R1T) and

omest hurger SHRORROXHE, SEE O brd el S EER, e 1 0N 0
CH3CC(O)CHy, CF3CC(0)CH,, CH,C(0)CCH;, CH,C(0)CCF;,

CH,CH5C(0), and CHy(0)CCHy;
A is optionally selected from the group consisting of CHoN(CHj3),

CH,N(CH,CHy), CH,CHoN(CHg), and CH,CH,N(CH5CHg) with the
15  proviso that B is hydrido;

RL and X© are independently selected from the group consisting of
hydrido, hydroxy, amino, thiol, amidino, hydroxyamino, aminomethyl, 1-
aminoethyl, 2-aminoethy!, methylamino, dimethylamino, cyano, methyl, ethyl,
isopropyl, propyl, trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl,
20 2,233 3-pentafluoropropyl, methoxy, ethoxy, propoxy, hydroxymethyl, 1-
hydroxyethyl, 2-hydroxyethyl, methoxyamino, ethoxyamino, methylthio,

ethylthio, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chloro, and
bromo;

R?isZ°.Q;
25 2 s sel isti i
Is selected from the group consisting of covalent single bond, O, §,
NH, CHj, CH,CH,, CH(OH), CH(NH,), CH,CH(OH), CH,CHNH,,

CH(OH)CH,, and CH(NH3)CHy;
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i tuent position of each VB; 25 Yo is optionally Qo-(Qsssr wherein Qss$r
?gb?tchtlli?,g))? WL, r is an integer selected from1l through 2, W is selected
fromthe group consisting of 1,2-eyclobutyl) 1,2-cycl ohexyl %9 208
1, 3-cycl ohexyl, 1,4.cyclohexyl, 1,2cyclopentyl) 1,3-cycl opeh8 N0V
2, 3- nor phoMWh8pr69828 4. - nor phol i ny(, 2,~ 32 , 19 Nov 2003pcT/US00/08220

Qs selected from the group consisting of phenyl, 2-thienyl, 3-thienyl,
2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-imidazolyl, 4-imidazolyl, 3-
pyrazolyl, 4-pyrazolyl, 1,2,4-triazol-3-yl, 1,2,4-triazol-5-yl, 1,2,4-o0xadiazol-
3-yl, 1,2,4-oxadiazol-5-yl, 1,3,4—oxadiazol-3-yl, 1,3,4-oxadiazol-5-yl, 3-

5  isothiazolyl, 5-isothiazolyl, 2-oxazolyl, 2-thiazolyl, 3-isoxazolyl, 5-isoxazolyl,
2-pyridyl, 3-pyridyl, 4-pyridy!, 2-pyrazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-
pyrimidinyl, 3-pyridazinyl, 4-pyridazinyl, 1,3,5-triazin-2-yl, 1,2,4-triazin-3-
yl, 1,2,4-triazin-5-yl, 1,2,4-triazin-6-yl, 1,2,3-triazin-4-yl, and 1,2,3-triazin-
5-yl, wherein a carbon adjacent to the carbon at the point of attachment is

. . 9 .
10  optionally substituted by R”, the other carbon adjacent to the carbon at the

point of attachment is optionally substituted by R13, a carbon adjacent to R9
and two atoms from the carbon at the point of attachment is optionally

. 10 .
substituted by R, a carbon adjacent to R13 and two atoms from the carbon at

the point of attachment is optionally substituted by Rlz. and any carbon

15  adjacent to both Rlo and R12 is optionally substituted by R1 1;

Kis CHR4a wherein R"a is selected from the group consisting of

methyl, ethyl, propyl, isopropyl, hydroxymethyl, 1-hydroxyethyl,
methoxymethyl, trifluoromethyl, pentafluoroethyl, 2,2, 2-trifluoromethyl,
methylthiomethyl, and hydrido;

20 E is a covalent single bond, C(O)N(H), (H)NC(O), and S(O),N(H);

Y0is selected from the group of formulas consisting of:

S

17 18

16 g19
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WD 001 69826 PCT/ US00/ 08220 nor pholinyl) 2, 6-norpholinyl) 3,4-norpholinyl,
3, 5-norpholinyl) 1,2piperazinyl, 1,3-piperazinyl, 1,4-piperazinyl,

2, 3- pi perazinyl, 2,5-piperazinyl) 2,6-piperazinyl, 1,2-piperidinyi)

1, 3-piperidinyl) 1,4-piperidinyl, 2,3piperidinyl) 2,4-piperhhﬂ 2003

2, 5- pi peri WONPI6Y82@  6- pi peri dinyl, 3,4-piperidinyl, 5 3, Spor/psdorogday! ,
3,6-piperidinyl, 1,2-pyrrolidinyl, 1,3-pyrrolidinyl, 2,3pytrolidinyl,
2,4-pyrrolidinyl) 2,5-pyrrolidinyl) 3,4-pyrrolidinyl, 2H 2, 3pyranyl)

2H 2, 4-pyranyl, 2H 2,5-pyrang® 4H 2, 3-pyranyl, 4H@s 4-pyranyl,

4H 2, 5-pyranyl, ZH pyran-2-orje-3,4-yl) 2H pyran-2-ophe-4.,5-yl)

4H pyr an4-one- 2, 3-ylgl ahydrgi&ranyl, 2,4-tefrahydgeguranyl) 2,5 10
tetrahydrofuranyl, 3,4-t uranyl, 2,3-t a Lepyranyl )

2, 4t et rahydr opyranyl, 2, 5{lt etrahydropyranyl, 2,d}tetrapydropyranyl)

3, 4t et rahydr opyranyl , andgl3, 5-t gt rahydr opyr anyl ,{| and epch carbon and hyrido
cont ai ni ng nitrogen nenber>NQf i pg of tgg aggthe poi nts of
attachnment is optionally sub titute® with Bné or fe of Rhé group
consisting of 15 R9) Rl~, Rl b and R12) with the p;ﬁ%isos that (CH(R38))r
is bonded to E and Qv is bon&&d to highest nunber stituent position of

each W, s s
8
WJgKRl :ﬂ N Rl

N
R16/’J\\\r49 F r19
Qb Qb
S s
17 18
R R
[ )
N
W/ R1s)w/kR19
QP Q®
QS
S Q s
| // RES I // Qb
R16 17
b R
Q L16
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s optionally Q-Q- wherein Q-—~ is (CH(R3g))r Ws) r is an integer
elected from1l through 2, Ws is selected fromthe group consisting of
-indenyl, 1,5-indenyl) 1,6-indenyl) 1,7-indenyl) 2,7-indqqzh%
-indenyl) 2 0 2,5-indenyl) 2,4-indeayl, 3,4-indenyl, 3,5-i ¥W%¥l
-i ndenyWO ®/69826 ndenyl , 2, 4- benzofuranyl, 2,5-benzof ur aoyiis/08220
-benzofuranyl, 2,7-benzofuranyl) 3,4-benzofuranyl, 3,5-benzofuranyl,
-benzofuranyl, 3,7-benzofuranyl, 2,4-benzothiophenyl,
- benzot hi ophenyl Q% 6- beqgzot hi ophenyl ) 2 ,&bcnzot hi ophenyl ,

<

benzot hi ophenyl, 3, ot hi ophenyl, 3,6 R _beWzot hi ophenyl ,
benzot hi ophenyl) 2, r192-a) pyridin di m dazo(

a)pyridinyl) 3,5-inj 1,2-a)pyridinyl) 3 v O EVA) 1, 2a) pyri di nyl,
i mdazo( 1, 2-a)pgLAdiny, 2,4-indolyl, 2, 5.4 //I) 2, 6i ndol yI ,

i ndolyl, 3,4-indolyl, 3\5-indolyl, 3,6ﬁﬂﬂiolyl, 3, 7-i ndol yl,

i soi ndolyl, 1,5-isoindoly ? 1, 6-isoindolyl, 2,4-i%aeigndol yl,

i soindolyl, 2,6 30 isoindolyl) 2,7-isoindolyl) 1,3-isoindolyl,

i ndazol yl, 3,5-Ridazol i) 3, 6i ndazol yl) o8 7-i ndgzol yl ,

benzoxazol yl, 2,5-B N 2, 7-benzoxazol yl ,
benzi soxazol yl ,

i

I

4
6
6
6
6
5
4
7
2
7
7
4
5
4
4
4

WNWNEFENWRPWWNWNWNEOY

16

N
/ | |
6 / /
R R16 R16
P QS ob
Q 5
\l/s 0 S
r19 | b
Ne/ /> @
and R1? N )
5 QP '

16 17 18 19
R",R",R 7, andR"~ are independently selected from the group
consisting of hydrido, methyl, ethyl, isopropyl, propyl, amidino, guanidino,
carboxy, methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino,
methoxyamino, ethoxyamino, aminomethyl, 1-aminoethyl, 2-aminoethyl, N-
10 | N-methylamino, dimethylamino, N-ethylamino, methylthio, ethylthio, -
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WD 00/ 69826 L~ 9 NO V 2003 PCT/ US00/ 08220 benzi soxazol yl ,

3, 7- benzi soxazol yl ) 1, 4-naphthyl, 1,5-naphthyl) 1,6-naphthyl, 1,7-naphthyi,
1, 8- napht hyl) 2, 4-naphthyl, 2,5-naphthyl) 2, 6-naphthyl, 2, 7qebohg\y1yjm
2,8-naphthyl) 2,4-quinolinyl, 2,5-quinolinyl, 2,6-quinolinyl,

2, 7qui nol i RA00/63828_ qui nol i nyl , 3, 4-quinolinyl) 3,5-qui noPCTIYH0/08220
3,6-quinolinyl, 3,7 5 quinolinyl) 3,8-quinolinyl) 4,5-quinolinyl,

4, 6-qui nolinyl) 4 7-guinglinyl ., 8qui nolinyl, 1,4-isoquinolinyl,

1, 5-i soqui nol i%‘;’ﬁ'?"yi‘,g‘&‘ B‘ﬁ&‘%ﬁ@r‘%mﬂhﬂswlﬁsﬁmﬁwiﬁnm| ) 1, 8-isoquinolinyl,
3, 4-i soqui nol i mgthylsdtosyli etydeifamyl] triflhorodetBylsmatanGerbduy|2)2, 8. 7- i soqui nol i nyl ,
3, 8-i soqui nol i fyluoroéth{; 2,383W. Hqta 6, ui nelinyl,...4, 7-i soqui nol i nyl ,
4, 8-i soqui nol it@éﬂﬁ %e?{ Ci %(l’ﬁ W%X@?&fo&z@%ﬁo ?%ﬁﬂ’;(’lg,’%- ci nnol i nyl,
3, 7-cinnolinyl, 3, B-CINo f’?ﬁ?i°?‘¥°4,'§’-’?5{‘91ﬁ644°ﬁ§ﬁ°}1)’|41}16ci nnol i nyl )
4, 7- ci nnol iy methyamidosplfonyh M Nidimbthylamitiosulfany, waybpopasgd, hyri do contai ni ng
ni trogen nmenbetifiodroddesyl, pedisflvefopbdpsnoPbh I,pLs of attachnent

is optionally }%dpﬁ %t?{ﬁgz_%@grogggwﬁ&i&n&%éﬁgE'ehs'gl'rg’gﬁényconsi sting of RO~

R10 R11 and RIZ) \ };Pr Weled to | owest number 15
substi tuent posi ti @°aka REtHe Wiomlt§ (it AGHREN ho hirel1ded tO E~;
16 19,
of R andR 7 s Qb at the same time and that Qb is Qbe;

b, ‘
10 Q' is selected from the group consisting of NR20R21, Qbe wherein

be . . 25 .23
Q™" is hydrido, C(NR™)NR R24 and N(R26)C(NR25)N(R?3)(R24), with

the proviso that no more than one of R20 and R21 is hydroxy, N-
methylamino, and N,N-dimethylamino at the same time and that no more than

23 24,
oneof R~ andR™ " is hydroxy, N-methylamino, and N,N-dimethylamino at

15  the same time;

20 21 23 24 25 26
R, R™,RT,R",R™,andR are independently selected from the

group consisting of hydrido, methyl, ethy!, propyl, butyl, isopropyl, hydroxy, 2-
aminoethyl, 2-(N-methylamino)ethyl, and 2-(N,N-dimethylamino)ethyl;

Q’ is selected from the group consisting of a single covalent bond,

20 CH,, CH,CH,, CH;CH, CF,;CH, CH3CHCH,, CF3CHCH,,
CHy(CH,)CH, CH=CH, CF=CH, C(CHy)=CH, CH=CHCH,, CF=CHCH,,
C(CH;)=CHCH,, CH,CH=CH, CH,CF=CH, CH,C(CH,)=CH,
CH,CH=CHCH,, CH,CF=CHCH,, CH,C(CH3)=CHCH,,
CH,CH=CHCH,CH,, CH,CF=CHCH,CH,, and

25  CH,C(CH;3)=CHCH,CH,.

In a more preferred specific embodiment of Formula I, compounds
have the Formula [-MPS wherein B is an aromatic:

86



YO is optionally Qb-Qssssr wherein @~sr is (CH(R38))r W) r is an integer
selected from1l through 2, W is selected fromthe group consisting of
1, 4-indenyl) 1,5-indenyl, 1,6-indenyl) 1,7-indenyl, 2,7-inden%§%mv 2003
2, 6-indenyl, 2,5-indenyl, 2,4-indenyl, 3,4.-indenyl) 3,5-inde
3, 6-i ndenyWO 09/69826 ndenyl ) 2 0 2, 4-benzofuranyl, 2, 5-benzs€Trusaekz20

, 6- benzof uranyl) 2,7-benzofuranyl) 3, 4-benzofuranyl) 3,5-benzofuranyl)
-benzofuranyl) 3, 7-benzofuranyl, 2,benzothi ophenyl) 2,5-benzot hi ophenyl)
- benzot hi ophenyl, 2, 7benzot hi gphenyl, 3, 4-benzot hi ophenyl ,
- benzot hi ophenyl ) 3,6 benzot hijophenyl, 3, 7-benzothi ophenyl, 2,7-im dazo(

,2-a)pyridinyl, 3,42 5 'dazo( 1, 2-ah@&ridinyl, 3, 5-imdazo(
) 3, 6-inmda idipyl, 3,7-imdazo(1, 2-a)pyridinyl,
, 4-indolyl) 2,5-indolyl) ndol yl, 3, 4-indolyl,
, 5-indolyl. 3,6-indolyl, |, 1,4 50|ndol ) 1,5-isoindolyl,
, 6-isoindolyl) 2, 4:is d oi |50|ndolyl
, 7-isoindolyl) 1,3%isoin 3 5- i ndazolyl, 3,6 30

2
3,6
2,6
3,5
1, 2-
1, 2-a) pyridi nyl
2, 4-
3, 5-
1, 6-
2

[

ndazol yl) 3, 7-indazolyl) 2, 4- be zoxazolyl) 2,5-benzoxazol yl ,
2, 6benzoxazol yl, 2,7- benzoxazoly@) 3, 4- ben2|soxazolyl, 3,5-benzisoxazo|y|)

3, 6benzi soxazol yI ) &-ﬁ?beméx%iﬁagoiyla)m}nagigfipht hyl) 1, 5- napht hyl)

1, 6-naphthyl, o4 pharmaceutically acceptable salt thereof, wherein;
B is the Formula:
R34
R33 R33
Rr32 R36
5

32 33 34 _35 36 ’
R ,R7,R",R7,andR” are independently selected from the

group consisting of hydrido, amidino, guanidino, carboxy, methoxy, ethoxy,
1sopropoxy, propoxy, hydroxy, amino, methoxyamino, ethoxyamino,
acetamido, trifluoroacetamido, N-methylamino, dimethylamino, N-ethylamino,

10 methylthio, ethylthio, isopropylthio, triftuoromethyl, pentafluoroethyl, 2,2,2-
trifluoroethyl, 2,2,3,3 3-pentafluoropropyl, trifluoromethoxy, 1,1,2,2-
tetrafluoroethoxy, fluoro, chloro, bromo, amidosulfonyl, N-
methylamidosuifonyl, N.N-dimethylamidosulfonyl, hydroxymethyl, 1-
hydroxyethyl, 2-hydroxyethyl, 2,2,2-trifluoro- 1-hydroxyethyl,

15  methoxycarbonyl, ethoxycarbonyl, amidocarbonyl, N-methylamidocarbonyl,

N,N-dimethylamidocarbonyl, cyano, and Qb;
A is selected from the group consisting of single covalent bond, NH,

N(CH3), N(OH), CHy, CH3CH, CF3CH, NHC(O), N(CH3)C(0),

87



i - 1, 8- napht hyl ,
34 , 19 NOV 200;i WD 00/69826 PCT/US00/ 08220 1, 7-naphthyl) 1,
2, 4-naphthyl, 2, 5-naphthyl, 2,6-naphthyl) 2, 7naphthyl) 2,8-naphthyl,
2,4-quinolinyl, 2,5-quinolinyl) 2,6-quinolinyl, 2,7qui nol»xl gy'ﬁv 2003
2,8-quinolinyl, 3,4-quinolinyl) 3,~quinolinyl, 3,6-quinolilfny
3, 7qui nol i WPI100/698268- qui nol i nyl , 4, 5-qui nol i nyl, ‘4, 6- qui nokdTRYS0p/08220
4, 7-quinolinyl) 4,8

C(OINH, C(OIN(CH3), CHyCHj, CHyCH,CH,, CH3CHCH,, and

CF3CHCHy;

Rland X° are independently selected from the group consisting of
hydrido, hydroxy, amino, amidino, hydroxyamino, aminomethyl, 1-
5  aminoethyl, methylamino, dimethylamino, cyano, methyl, ethyl,
triflucromethyl, pentafluoroethyl, 2,2 2-trifluoroethyl, methoxy,
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, methoxyamino, methylthio,

ethylthio, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chloro, and
bromo;

10 R?isZ°.q;
Z’ is selected from the group consisting of covalent single bond, O, S,

NH, and CH2;

Qis selected from the group consisting of phenyl, 2-thienyl, 3-thienyl,
2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-imidazolyl, 4-imidazolyl, 3-
15 pyrazolyl, 4-pyrazolyl, 2-thiazolyl, 3-isoxazolyl, 5-isoxazolyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, 2-pyrazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidiny!,
3-pyridazinyl, 4-pyridazinyl, and 1,3,5-triazin-2-yl, wherein a carbon adjacent

to the carbon at the point of attachment is optionally substituted by R9, the
other carbon adjacent to the carbon at the point of attachment is optionally

20  substituted by R13. a carbon adjacent to R9 and two atoms from the carbon at
the point of attachment is optionally substituted by Rlo. a carbon adjacent to
1
R 3 and two atoms from the carbon at the point of attachment is optionally
. 12 . 10 2. .
substituted by R, and any carbon adjacentto both R~ and R * is optionally

substituted by R1 l;

1 .
25 R, Rl , and R13 are independently selected from the group consisting

of hydrido, amidino, guanidino, carboxy, methyl, ethyl, propyl, isopropyl,
methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino, N-methylamino,
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5 quinolinyl, 1,4-isoquinolinyl, 1,5-isoquinolinyl) 1,6-isoquinolinyl)

1, 7i soqui nolinyl, 1,8-isoquinolinyl) 3,4-isoquinolinyl) 3,5-isoquinolinyl)
3, 6i soqui nolinyl, 3,7-isoquinolinyl) 3,8-isoquinolinyl) 4 z—i soqui nol i nyl)
4, 6i soqui nol i nyl . 4. 7-isoqui nol i nyl) 4, 8-isoquinolinyl) 31 -m?’zm nyl ,

3, 5¢ci nnol | W006826- ci nnol i nyl , 3, 7-cinnolinyl, 3,8-ci nnokcTvwywkeo08220
4,5-cinnolinyl, 4,6 10 cinnolinyl) 4,7-cinnolinyl, and 4,8-cinnolinyl, and
each carbon arﬁl ¥rilgol Contﬁi ning nitrogen menber of the ring of the W
other than t he porRESYBRng: t-atuismino. methyighie.erhwithip, isepsenyithiot ed wi th one or
nore of the grtollperemetbylspantafiuarbetiRyl, 2,82 18ludroeldlyl, 201838-12) with the proviso
that Qb i s bonsedflicopbsh S i t sitiyon of each Wb and

t hat (CH( R38) )rg:m' S bo%d%qtﬁgu&%%ﬁ ﬁt?’z&ﬁ%‘%?@‘?‘r°§§°’éyn§8%f?nent of conpounds
of Fornula | of ajBf?gPrrﬁ’S'é‘ﬁ‘E“P fonsryidg, amidnsulfanyl, dhmethylamidosifonyl, i s O B i s

t he Formul & N.N-dxmethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-

hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethyl, amidocarbonyl, N-

methylamidocarlionyl, N,N-dimethylamidocarbonyl, and cyano;

10 12
R~ and R are independently selected from the group consisting of

hydrido, amidino, guanidino, carboxy, carboxymethyl, methyl, ethyl, propyl,

10  isopropyl, methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino,
methoxyamino, ethoxyamino, acetamido, trifluoroacetamido, aminomethyl, 1-
aminoethyl, 2-aminoethy!, N-methylamino, dimethylamino, N-ethylamino,
methanesulfonamido, amidosulfonyl, N-methylamidosulfonyl, N,N-
dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,

15 2,22-triflucro-1-hydroxyethyl, methoxycarbonyl, ethoxycarbonyl,
amidocarbonyl, N-methylamidocarbonyl, N ,N-dimethylamidocarbonyl,
fluoro, chloro, bromo, and cyano;

Qb is selected from the group consisting of NRZORZI. Qbe wherein Qbe is
hydrido, and C(NRZS)NRBRM, with thé provisos that no more than one of R20

21,
20 andR" is hydroxy at the same time and that no more than one of R23 and R24 is

hydroxy at the same time;

20 21 23 24 25
R™,R™,R™,R"",and R are independently selected from the group

consisting of hydrido, methyl, ethyl, propyl, butyl, isopropyl, and hydroxy;
S .
Q' is selected from the group consisting of a single covalent bond,
25 CHz, and CHzCHz.

In another more preferred specific embodiment of Formula I,
compounds have the Formula I-MPS wherein B is a non-cyclic substituent:
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7 AR3R3 35369 10 11 12 13 32 33 34 35 36 20 RR,R.R,R,R,R,R,R
,andR are independently selected fromthe group consisting of hydrido,

acet am do, hal

al kanoyl oxy, al koxy, al koxyal kyl, hal oal koxyl al kyl, hydr &8
al koxyam nejo oor6de2e, | ower al kyl am no, al kyl thi o) al kyl t hpgptkoblos220

al kyl sul finyl,

10

15

20

25

oacet am do, am di no, guani di no, al kyl enedi oxy

1
X N R?
L
B/IL‘\ﬁ N %i/YO
o}

wherein B is a non-cyclic substituent)
or a pharmaceutically acceptable salt thereof, wherein;

B is selected from the group consisting of hydrido, ethyl, 2-propenyl,
2-propynyl, propyl, isopropyl, butyl, 2-butenyl, 3-butenyl, 2-butynyl, sec-
butyl, ter-butyl, isobuty!, 2-methylpropenyl, 1-pentyl, 2-pentenyl, 3-pentenyl,
4-pentenyl, 2-pentynyl, 3-pentynyl, 2-pentyl, 1-methyl-2-butenyl, 1-methyl-3-
butenyl, 1-methyl-2-butynyl, 3-pentyl, 1-ethyl-2-propenyl, 2-methylbutyl, 2-
methyl-2-butenyl, 2-methy!-3-butenyl, 2-methyl-3-butynyl, 3-methylbutyl, 3-
methyl-2-butenyl, 3-methyl-3-butenyl, 1-hexyl, 2-hexenyl, 3-hexenyl, 4-
hexenyl, 5-hexenyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 2-hexyl, 1-methyl-2-
pentenyl, 1-methyl-3-pentenyl, 1-methyl-4-pentenyl, 1-methyl-2-pentynyl, 1-
methyl-3-pentynyl, 3-hexyl, 1-ethyl-2-butenyl, 1-ethyl-3-butenyl, 1-propyl-2-
propenyl, 1-ethyl-2-butynyl, 1-heptyl, 2-heptenyl, 3-heptenyl, 4-heptenyl, 5-
heptenyl, 6-heptenyl, 2-heptynyt, 3-heptynyl, 4-heptynyl, 5-heptynyl, 2-
heptyl, 1-methyl-2-hexenyl, 1-methyl-3-hexenyl, 1-methyl-4-hexenyl, 1-
methyl-5-hexenyl, 1-methyl-2-hexynyl, 1-methyl-3-hexynyl, 1-methyl-4-
hexynyl, 3-heptyl, 1-ethyl-2-pentenyl, 1-ethyl-3-pentenyl, 1-ethyl-4-pentenyl,
1-butyl-2-propeny!, 1-ethyl-2-pentynyl, 1-ethyl-3-pentynyl, 2,2,2-
trifluoroethyl, 2,2-difluoropropyl, 4-trifluoromethyl-5,5,5-trifluoropentyl, 4-
trifluoromethylpentyl, 5.5,6,6,6-pentafluorohexyl, and 3,3,3-trifluoropropyl,
wherein each member of group B is optionally substituted at any carbon up to

and including 5 atoms from the point of attachment of B to A with one or more

of the group consisting of R32. R33. R34. R35, and R3§;

32 33 34 35 36
R R7,R",R7,andR™" are independently selected from the

(I-MPS

group consisting of hydrido, amidino, guanidino, carboxy, methoxy, ethoxy,
isopropoxy, propoxy, hydroxy, amino, methoxyamino, ethoxyamino,
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| kyl

25 al kyl sul fonyl, al kyl sul fonyl al kyl, aryl, aralkyl, cycloalkyl,

cycl oal>/kyl al kyl>/, al kyl sul f onam do) al kyl am nosul fonyl, am dosul fonyl)
nonoal kyl 35 "E 9 NOV 2003 WO 001 69826 19 NOV 208"

WO 00/69826 PCT/US00/08220

acetamido, trifluoroacetamido, N-methylamino, dimethylamino, N-ethylamino,
methylthio, ethylthio, isopropylithio, trifluoromethyl, pentafluoroethyl, 2,2,2-
trifluoroethyl, 2,2,3 3.3-pentaflucropropyl, trifluoromethoxy, 1,1,2,2-
tetrafluoroethoxy, fluoro, chioro, bromo, amidosulfonyl, N-

5  methylamidosulfonyl, N,N-dimethylamidosulfonyl, hydroxymethyl, 1-
hydroxyethyl, 2-hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethyi,
methoxycarbonyl, ethoxycarbonyl, amidocarbonyl, N-methylamidocarbonyl,
N,N-dimethylamidocarbonyl, cyano, and Qb;

A is selected from the group consisting of single covalent bond, NH,

10 N(CHz), N(OH), CH, CH3CH, CF3CH, NHC(0), N(CH3)C(0),
C(OINH, C(O)N(CH3), CHyCHy, CHyCHoCHy, CH3CHCH,, and
CF3CHCH,;

A is optionally selected from the group consisting of CHyN(CH3),

CHzN(CH2CH3), CH2CH2N(CH3), and CH2CH2N(CH2CH3) with the
15 proviso that B is hydrido;

R and X© are independently selected from the group consisting of
hydrido, hydroxy, amino, amidino, hydroxyamino, aminomethyl, 1-
aminoethyl, methylamino, dimethylamino, cyano, methyl, ethyl,
trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, methoxy,
20 hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, methoxyamino, methylthio

ethylthio, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chloro, and -
bromo;

R?is2°.Q;

bl

Zis selected from the group consisting of covalent single bond, O, S,
25 NH, and CHy;
Qis selected from the group consisting of phenyl, 2-thienyl, 3-thienyl,
2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-imidazolyl, 4-imidazolyl, 3-

pyrazolyl, 4-pyrazoly!, 2-thiazolyl, 3-isoxazolyl, 5-isoxazolyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, 2-pyrazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl,
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PCT/ US00/ 08220 am dosul fonyl, dial kyl am dosul fonyl, al kanoyl,

hal oal kanoyl ) al kyl) al kenyl) hal o) hal oal kyl, hal oal kenyt, hal oal koxy)
hydr oxyhal oal kyl , hydroxyal kyl) am noal kyl, hal oal koxyal liyl \gazr oxyal kyl ,
car boal koxy, carboxy, carboxam do) carboxam doal kyl, and cgyﬂ% ; Rg, Rl~,
R1l ~ R12) ¥edomaméare optionally selected fromthe grouppcoosioabizag of

het eroaryl and heterocyclyl with the proviso that RO, R 1~, R 11 R12, and
R13 are substitutents for other than B; R16) R19) R32) R33 R34) R35) ~d R36
am i ndependent | YPHBeEBAApyridezinyhiant 1.3 Adriarimiyk whedeiata catbonmdjgenthan one of

R16 and R19 is tgﬁ:e%b&bzﬁ tlﬁa%%t of attachment is optionally substituted by Rg. the

other carbon adjacent to the carbon at the point of attachment is optionally

. 13
substituted by R~ a carbon adjacent to R9 and two atoms from the carbon at
5  the point of attachment is optionally substituted by Rlo, a carbon adjacent to
13
R" and two atoms from the carbon at the point of attachment is optionally

. 12
substituted by R ™", and any carbon adjacent to both Rlo and R12 is optionally

substituted by Rl l;

11 130 .
»and R are independently selected from the group consisting

R9, R

10 of hydrido, amidino, guanidino, carboxy, methyl, ethyl, propyl, isopropyl,
methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, N-ethylamino, methylthio, ethylthio, isopropylthio,
trifluoromethyl, pentafluoroethyl, 2,2 2-trifluoroethyl, 2,2,3,3,3-
peatafluoropropyl, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro,

15  chloro, bromo, methanesulfonamido, amidosulfonyl, N-methylamidosulfonyl,
N;N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-
hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethyl, amidocarbonyl, N-

methylamidocarbonyl, N,N-dimethylamidocarbonyl, and cyano;

10 12
R and R are independently selected from the group consisting of

20  hydrido, amidino, guanidino, carboxy, carboxymethyl, methyl, ethyl, propyl,
isopropyl, methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino,
methoxyamino, ethoxyamino, acetamido, trifluoroacetamido, aminomethyl, 1-
aminoethyl, 2-aminoethyl, N-methylamino, dimethylamino, N-ethylamino,
methanesulfonamido, amidosulfonyl, N-methylamidosulfonyl, N,N-

25  dimethylamidosulfonyl, hydroxymethy!, l-hydroxyethyl, 2-hydroxyethyl, 2,2,2-
trifluoro-1-hydroxyethyl, methoxycarbonyl, ethoxycarbonyl, amidocarbonyl, N-

methylamidocarbonyl, N.N-dimethylamidocarbonyl, fluoro, chloro, bromo, and
cyano;
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10 tinme and that Q is Qoe; Bis optionally, with the proviso that Rl and
R2 are selected fromthe pr~oup consisting of a spacer pair and -WX-Y=Z-)
Formula (V): ~3 4 R33 1 R35 /K~ 2/ R32~D1 ~ D R36 (V) vvherel&_ D2, J1)
J2 and K1 are independently selected fromthe Droop 15 cadsieY i of O N
0, S and awooeadseet bond with the provisos that no nore pbpos@nRe2dsS a
coval ent bond) no nore than one of D1) D2, J1, J2 and Kl is Q

OR2 1

Qb is selected from the group consisting of NR ' Qbe, wherein Qbe

23 R24 23 24

. . 25
is hydrido, C(NR™™)NR , and N(R26)C(NR25)N(R YR ), with the

provisos that no more than one of R20 and R21 is hydroxy at the same time and

that no more than one of Rz5 and R24 is hydroxy at the same time;

20 21 .23 24 25 6
5 R,R,R7,R",R™, and R2 are independently selected from the

group consisting of hydrido, methyl, ethyl, propyl, butyl, isopropyl, and hydroxy;
Qs is selected from the group consisting of a single covalent bond,
CHz, and CH2CH2.

In still another more preferred specific embodiment of Formula I,

10  compounds have the Formula I-MPS wherein B is a non-aromatic cyclic
substituent:

0
/Y

(I-MPS
wherein B is a non-arcmatic cyclic substituent)
or a pharmaceutically acceptable salt thereof, wherein;

15 B is optionally selected from the group consisting of cyclopropyl,
cyclobutyl, oxetan-3-yl, azetidin-1-yl, azetidin-2-yl, azetidin-3-yl, thiaetan-3-
yl, cyclopentyl, cyclohexyl, norbomnyt, bicyclo[3.1.0]hexan-6-yl, and
cycloheptyl , wherein each ring carbon is optionally substituted with R33, ring

carbons or a nitrogen adjacent to the carbon atom at the point of attachment is

. . .- 3 .
20  optionally substituted with R or R1 » aring carbon or nitrogen adjacent to the

9 .
R" position and two atoms from the point of attachment is optionally
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no nore than one of D) D2, J1, J2 and K1 is S) one of D1, D2, J1, J2 and
K1 nust be a coval ent bond when two of D1, D2, J1) J2 and KI are 0 and S)
and no nore than four of D1, D2, J1, J2 and K1 are N 3?9 NOVIQINEOY 2003 WO
001 69826

WO 00/69826 PCT/US00/08220

substituted with Rlo, and a ring carbon or nitrogen adjacent to the R13

position and two atoms from the point of attachment is optionally substituted

with R12;

Rg, Rl 1, and Rl3 are independently selected from the group consisting

5  of hydrido, amidino, guanidino, carboxy, methyl, ethyl, propyl, isopropyl,
methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino, N-methylamino,
N.N-dimethylamino, N-ethylamino, methylthio, ethylthio, isopropylthio,
triffuoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, 2,2,3,3,3-
pentafluoropropyl, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro,

10  chioro, bromo, methanesulfonamido, amidosulfonyl, N-methylamidosulfonyl,
N.N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-
hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethyl, amidocarbonyl, N-
methylamidocarbonyl, N,N-dimethylamidocarbonyl, and cyano;

Rm and R12 are independently selected from the group consisting of

15  hydrido, amidino, guanidino, carboxy, carboxymethyl, methyl, ethyl, propyl,
isopropyl, methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino,
methoxyamino, ethoxyamino, acetamido, trifluoroacetamido, aminomethyl, 1-
aminoethyl, 2-aminoethyl, N-methylamino, dimethylamino, N-ethylamino,
methanesulfonamido, amidosulfonyl, N-methylamidosulfonyl, N,N-

20  dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 2,2,2-
trifluoro- 1-hydroxyethyl, methoxycarbonyl, ethoxycarbonyl, amidocarbonyl, N-

methylamidocarbonyl, N,N-dimethylamidocarbonyl, fluoro, chloro, bromo, and
cyano;

33 .
R™ are independently selected from the group consisting of hydrido,

25  amidino, guanidino, carboxy, methoxy, ethoxy, isopropoxy, propoxy,
hydroxy, amino, methoxyamino, ethoxyamino, acetamido, trifluoroacetamido,
N-methylamino, dimethylamino, N-ethylamino, methylthio, ethylthio,
isopropylthio, trifluoromethys, pentafluoroethyl, 2,2,2-trifluoroethyl,
2,2,3,3,3-pentafluoropropyl, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy,

30 fluoro, chloro, bromo, amidosulfony!, N-methylamidosulfonyl, N,N-
dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,
2,2.2-trifluoro- 1-hydroxyethyl, methoxycarbonyl, ethoxycarbonyl,
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PCT/ US00/ 08220 B is optionally selected fromthe group consisting of
hydrido, trialkylsilyl) C2-C8 alkyl) C3-C8 al kyl enyl) C3-CS al kenyl, C3-C8
al kynyl, and C2-C8 hal oal kyl, wherein each nenber of group B is optionally.
substituted at any carbon up to and including 6 atons frkﬂ*rNB‘ﬁezm)i nt of 32
33 5 attacWadee9z® B to A wth one or nore of the group Bamesesns2ag of R, R
, R34, R35, and R36; B is selected fromthe group consisting of C3-Cl2

cycl oal kyl and C4 heteroc C|X|, wherein each ring carbon is optionally
substituted wi @RidRarbonyl, NemeshyiemigorartonyieN N-dimethylamidocarbonybejzma, at t he poi nt
of attachment to Ais 10 optionally substituted with oxo provided that
no nore than one Fi'ng carbon is substituted by oxo at the sane tine) ring

carbons and a nitrogme@%@ﬁ&gﬁhe%o%?gﬁﬁggg}i&kctotlﬁent?%‘m Nﬁf at t achnment

are optionally substituted wt
N(CH3), N(OH), CH,, CH3CH, CF3CH, NHC(O), N(CH3)C(0).

5 C(O)NH, C(O)N(CHg), CH,CHy, CHyCH,CHy, CH3CHCH, and
CF3CHCH,;

RLand X° are independently selected from the group consisting of
hydrido, hydroxy, amino, amidino, hydroxyamino, aminomethyl, 1-
aminoethyl, methylamino, dimethylamino, cyano, methyl, ethyl,

10  trifluoromethyl, pentafluoroethyl, 2,2 2-trifluoroethyl, methoxy,
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, methoxyamino, methyithio,
ethylthio, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chloro, and
bromo;

R?isZ°.Q;
15 2’ is selected from the group consisting of covalent single bond, O, S,
NH, and CH,;

Qis selected from the group consisting of phenyl, 2-thienyl, 3-thienyl,
2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-imidazolyl, 4-imidazolyl, 3-
pyrazolyl, 4-pyrazolyl, 2-thiazolyl, 3-isoxazolyl, S5-isoxazolyl, 2-pyridyl, 3-
20  pyridyl, 4-pyridyl, 2-pyrazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl,
3-pyridazinyl, 4-pyridazinyl, and 1,3,5-triazin-2-yl, wherein a carbon adjacent

to the carbon at the point of attachment is optionally substituted by Rg, the
other carbon adjacent to the carbon at the point of attachment is optionally

. 13
substituted by R, a carbon adjacent to R9 and two atoms from the carbon at
25  the point of attachment is optionally substituted by RIO, a carbon adjacent to

13
R and two atoms from the carbon at the point of attachment is optionally
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ring carbon or nitrogen adjacent to the RO position and two atons fromthe
point of attachment is optionally substituted wwth Rl~, a ring carbon or 15

nitrogen adjacent to the RL3 position and two atons from1yﬁﬁ0\gaj(ﬁ of
attachnment is optionally substituted with R12) a ring carbo r t

rogen

three at on¥FPERE26he point of attachment and adj acent t oPERESEI082p0sition

Is optionally substituted wwth RL1l, a ring carbon
fromthe point of attachli@nt and adj acent to th(ﬁ

2 0 substit ut edubstituted BBR, ,mﬁda@cﬁﬂbaﬂadjﬁeﬁzwb&ﬁgq
poi nt

substituted by Rl 1;

b,
Q' is selected from the group consisting of NR20

25...23 24

or n
R12 g

hddaad

Itrogen three atons
osition is optionally

Rs (tlﬁgﬁan?t ons fromthe

21
R, Qbe wherein ch is

hydrido, and C(NR )NR R, with the provisos that no more than one of R20

24

21,
5 andR" is hydroxy at the same time and that no more than one of R23 andR" is

hydroxy at the same time;
20 21 23 24

25
R ,R",R7,R",andR™ are independently selected from the group

consisting of hydrido, methyl, ethyl, propyl, butyl, isopropyl, and hydroxy;

S,
Q' is selected from the group consisting of a single covalent bond,

10 CHz, and CH2CH2.

In a further even more preferred embodiment of compounds of Formula
I, compounds have the Formula I-FARMPS wherein there are two fused

aromatic rings:

| 2N
X2 "(
\ W
I \/ﬁ\ °
B/‘\H N ﬁ/Y
0

15 orapharmaceutically acceptable salt thereof, wherein;

(I-

FARMPS )

B is selected from the group consisting of pheny), 2-thienyl, 3-thienyl,
2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-imidazolyl, 4-imidazolyl, 3-
pyrazolyl, 4-pyrazolyl, 2-thiazolyl, 3-isoxazolyl, S-isoxazolyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, 2-pyrazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl,
20  3-pyridazinyl, 4-pyridazinyl, and 1,3,5-triazin-2-yl, wherein a carbon adjacent

to the carbon at the point of attachment is optionally substituted by R32. the

other carbon adjacent to the carbon at the point of attachment is optionally
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of attachment and adjacent to the R11 and R33 positions is optionally
substituted with R34 B is optionally) with the proviso that Rl and R2 are
sel ected fromthe group consisting of a spacer pair and -WX-Y=Z-, a CS-C9
saturated 2 5 heterocyclyl, wherein each ring carbon is @ Novi083y

substit ut eWOMEW2R33 ) a 37 PCT/US00/08220

substituted by R36. a carbon adjacent to R32 and two atoms from the carbon at

the point of attachment is optionally substituted by R33, a carbon adjacent to
36

R and two atoms from the carbon at the point of attachment is optionally

substituted by R35, and any carbon adjacent to both R33 and R35 is optionally

5 substituted by R34;

R32, R33. R34, R35, and R36 are independently selected from the

group consisting of hydrido, amidino, guanidino, carboxy, methoxy, ethoxy,
isopropoxy, propoxy, hydroxy, amino, methoxyamino, ethoxyamino,
acetamido, trifluoroacetamido, N-methylamino, dimethylamino, N-ethylamino,

10  methylthio, ethylthio, isopropylthio, trifluoromethyl, pentafluoroethyl, 2,2,2-
trifluoroethyl, 2,2,3,3 3-pentafluoropropyl, trifluoromethoxy, 1,1,2,2-
tetrafluoroethoxy, fluoro, chloro, bromo, amidosulfonyl, N-
methylamidosulfonyl, N,N-dimethylamidosulfonyl, hydroxymethyl, 1-
hydroxyethyl, 2-hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethy!,

15  methoxycarbonyl, ethoxycarbonyl, amidocarbonyl, N-methylamidocarbonyl,

N,N-dimethylamidocarbonyl, cyano, and Qb;

B is selected from the group consisting of hydrido, ethyl, 2-propenyl,
2-propynyl, propyl, isopropyl, butyl, 2-butenyl, 3-butenyl, 2-butynyl, sec-
butyl, fert-butyl, isobutyl, 2-methylpropenyl, 1-pentyl, 2-pentenyl, 3-pentenyl,

20  4-pentenyl, 2-pentynyl, 3-pentynyl, 2-pentyl, 1-methyl-2-butenyl, 1-methyl-3-
butenyl, 1-methyl-2-butynyl, 3-pentyl, 1-ethyl-2-propenyl, 2-methylbutyi, 2-
methyl-2-butenyl, 2-methyl-3-butenyl, 2-methyl-3-butynyl, 3-methylbutyl, 3-
methy!-2-butenyl, 3-methyl-3-butenyl, 1-hexyl, 2-hexenyl, 3-hexenyl, 4-
hexenyl, 5-hexenyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 2-hexy!, 1-methyl-2-

25  pentenyl, 1-methyl-3-pentenyl, 1-methyl-4-penteny!, 1-methyl-2-pentynyl, 1-

- methyl-3-pentynyl, 3-hexyl, 1-ethyl-2-butenyl, 1-ethyl-3-butenyl, 1-propyl-2-
propenyl, 1-ethyl-2-butynyl, 1-heptyl, 2-heptenyl, 3-heptenyl, 4-heptenyl, 5-
heptenyl, 6-heptenyl, 2-heptynyl, 3-heptynyl, 4-heptynyl, 5-heptynyl, 2-
heptyl, 1-methyl-2-hexenyl, 1-methyl-3-hexenyl, 1-methyl-4-hexenyl, 1-

30  methyl-5-hexenyl, 1-methyl-2-hexynyl, 1-methyl-3-hexynyl, 1-methyl-4-
hexynyl, 3-heptyl, 1-ethyl-2-pentenyl, 1-ethyl-3-pentenyl, 1-ethyl-4-pentenyl,
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~19 NOV 2003 WO 001 69826 PCT/ US00/ 08220 ring carbon other than the ring
carbon at the point of attachnent of Bto Ais optionally substituted with
oxo provided that no nore than one ring carbon is substiggtm lpgggoxo at the
sanme tinme) ring carbons and nitrogen adjacent to the carbdn atom at the

poi nt of aWMOA8MePd<t are optionally substituted with RO opcBuseB322a ring
carbon or nitrogen adjacent to the R9 position and two atons fromthe point
of attachment i tjonally substituted with R10) a ring carbon or nitrogen
adj acent to thels'. P?%Q'iﬁﬂg?ef‘yloh‘eﬁﬂdz‘i’%&’“éﬁvér?ﬁh)’f'?wmtvth’é 2%2nt of attachment is
optionally substtlﬂlmm@lwl.\ﬁz-&iﬂmagrowl,r4-tfiguﬁrambmyl-5?5,5-tﬂﬂdbﬂ$emy[t,h.r ee atons from

the point of attinedomehyiperel .%.Qﬁ,g%ntﬁﬁu&aﬁxﬁ,lagld%%%—Hfﬂlgro'prsopyl,
wherein each member of group B is optionally substituted at any carbon up to

5  andincluding 5 atoms from the point of attachment of B to A with one or more

of the group consisting of R32, R33, R34, R35, and R36;

B is optionally selected from the group consisting of cyclopropyl,
cyclobutyl, oxetan-3-yl, azetidin-1-yl, azetidin-2-yl, azetidin-3-yl, thiaetan-3-
yl, cyclopentyl, cyclohexyl, norbornyl, 7-oxabicyclo[2.2.1]heptan-2-yl,

10  bicyclo[3.1.0Jhexan-6-yl, cycloheptyl, 2-morpholinyl, 3-morpholinyl, 4-
morpholinyl, 1-piperazinyl, 2-piperaziny!, 1-piperidinyl, 2-piperidinyl, 3-
piperidinyl, 4-piperidinyl, 1-pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-
dioxanyl, 4H-2-pyranyl, 4H-3-pyranyl, 4H-4-pyranyl, 4H-pyran-4-one-2-yl,
4H-pyran-4-one-3-yl, 2-tetrahydrofuranyl, 3-tetrahydrofﬁranyl, 2-

15  tetrahydropyranyl, 3-tetrahydropyranyl, 4-tetrahydropyranyl, 2-
tetrahydrothienyl, and 3-tetrahydrothienyl, wherein each ring carbon is

optionally substituted with R33, a ring carbon and nitrogen atoms adjacent to

the carbon atom at the point of attachment is optionally substituted with Rg or

R, aring carbon or nitrogen atom adjacent to the R9 position and two atoms
20 from the point of attachment is optionally substituted with Rlo. and aring

. . 13 .
carbon or nitrogen atom adjacent to the R~ position and two atoms from the

12

0
¥

point of attachment is optionally substituted with R

9 1,

R andR" " are independently selected from the group consisting of
hydrido, amidino, guanidino, carboxy, methyl, ethyl, propyl, isopropyl,

25  methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, N-ethylamino, methylthio, ethylthio, isopropylthio,
trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, 2,2,3,3,3-
pentafluoropropyl, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro,
chloro, bromo, methanesulfonamido, amidosulfonyl, N-methylamidosulfonyl

30  N,N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-
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10 optionally substituted with RI, a ring carbon or nitrogen three atons
fromthe point of attachment and adjacent to the R12 position is optionally
substituted with R33) and a ring carbon or nitrogen foug@tﬂg omthe
point of attachment and adjacent to the R 1 and R33 po ns-1s o
optional | yYWaQ¥6826& uted with R34; 15 A is selected from tmﬂgﬁﬂwmszpnm sting
of single coval ent bond, (VV-)n (CH(RI s))pa and (CH(R15))pa (W)I,

wherein rr |nt cte omOthrough 1) pais an |nteger
sel ect ed from 8"?'%"3 '1’15‘%?"3 ’°§Et@’&ta€lﬂd"fcﬁf(§ﬁﬁl>tﬂ‘é‘ group consi sting of

thrjamjdocy oy NS N Himethythniddeatbonyil,tahd tyago;pr ovi so t hat no nore
'?haﬁ,orc]:faoz)% 'Eﬁ?egr mcgslgst&f)iof lar): ais 0 at the samet!me R~
is selected from tﬁ% E‘p yé‘f “'q‘f‘;ﬁd' e gRyRiTdsistinghd al kyl; . R's

is selected fr ﬁ%&dh%nﬁ&xﬁ&%nﬁ@ﬂﬁé,%m. E’ero%%&'h%? inetrfx}jlg Ltgg'(lyiaropﬁl 0,

5  isopropyl, methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino,
methoxyamino, ethoxyamino, acetamido, trifluoroacetamido, aminomethyl, 1-
aminoethyl, 2-aminoethyl, N-methylamino, dimethylamino, N-ethylamino,
methanesulfonamido, amidosulfonyl, N-methylamidosulfonyl, N,N-
dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,

10 2,2.2-trifluoro-1-hydroxyethyl, methoxycarbonyl, ethoxycarbonyl,

amidocarbonyl, N-methylamidocarbony!, N ,N-dimethylamidocarbonyl,
fluoro, chloro, bromo, and cyano;

A is selected from the group consisting of single covalent bond, NH,

N(CH3), N(OH), CH,, CH3CH, CF3CH, NHC(0), N(CH3)C(0),
15 C(O)NH, C(O)N(CH3), CH,CH,, CH,CH,CH,, CH3CHCHj, and
CF3CHCH,;
A is optionally selected from the group consisting of CH,N(CH3y),

CH2N(CH2CH3). CH2CH2N(CH3). and CH2CH2N(CH2CH3) with the
proviso that B is hydrido;

20 X© is selected from the group consisting of hydrido, hydroxy, amino,
amidino, hydroxyamino, aminomethyl, 1-aminoethyl, methylamino,
dimethylamino, cyano, methyl, ethyl, trifluoromethyl, pentafiuoroethyl, 2,2,2-
trifluoroethyl, methoxy, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,

methoxyamino, methylthio, ethylthio, trifluoromethoxy, 1,1,2.2-
25  tetrafluoroethoxy, fluoro, chloro, and bromo:;

W, X, Y, and Z are independently selected from the group consisting
of CH, N, CF, CCl, C-CN, C-CHj3, C-CH,CH;, C-NH,, C-CH,NH,,

C-CH,NHCHj, C-NHCHj,, C-N(CH3),, C-CH(NH,)CHj,
C-CH,CH,NH,, C-NHOCH;, C-NHOCH,CH,, C-C(NH)NH,,
30 C-C(NOH)NH,, C-OH, C-CH,0H, C-CH,CH,OH, C-CH(OH)CH,
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al kyl, and hal oal kyl; 38 19 NOV 2003 WD 001 69826 PCT/ US00/ 08220 ~ is

sel ected fromthe group consisting of NH and NOH, R1L and X are '

i ndependent|ly selected fromthe soup consisting of hydrideyogl jpgd. al kenyl)
cyano) hal o, hal oal kyl) hal oal kozy, hal oal kyl thi o, am no) am noal kyl)

al kyl am noWOR#6R6h0, hydroxy) hydroxyanm no, al koxy, PCT/US00/08220

C-OCH, C-OCH,CHj, C-CO,H, C-CO,CH,, C-C(O)NH,.
C-C(O)NHCH;, C-C(O)NH(CHj),, C-CH,CO,H, C-SO,NH,,

C-50,NHCHj3, C-NH(O)CCHj, and C-NH(O)CCFs;

b .
Q' is selected from the group consisting of NR20R21. Qbe, wherein Qbe

o 25 23 24
5 is hydrido, CNR™INR™R™, and NRZHCNRPINREWREY, with the

provisos that no more than one of RZO and R21 is hydroxy at the same time and

that no more than one of R23 and R24 is hydroxy at the same time;

20 21 23 24 25 26
R, R",R7,R",R™,andR" are independently selected from the

group consisting of hydrido, methyl, ethyl, propyl, butyl, isopropyl, and hydroxy;
S,
10 Q' is selected from the group consisting of a single covalent bond,
CHz, and CH2CH2.

The more preferred specific embodiment (I-MPS) and (I-FARMPS)
compounds of the present invention having the Formula:

gl
X° R2
[
N y0
B/A\H S
0 (I-MPS) and
2\

1

X0 N Vﬂ;
WUN
B/‘\g N ﬁ/YO
5 . 0]

100

(I~FARMPS)



5 hydroxyal kyl ,

al koxyam no,

t hiol,

and al kyl t hi o;

X and R1 and Rl and R2)

with the proviso that no mare than one of the group consisting of spacer

pair X and R1L and spacer pair

R1 and R2 is be used at the._s

optionally selected to be -WX-Y=Z- wherein WX-Y=Z- for.
10 ring havi ”gP(f:iéfewollészE@r ough 6

fromthe gwouwpesasi sting of a heteroaryl
conti guous nenbers and an aryl;
fromthe group consisting of C(R9),

W X _Y)

q(R1~),

and Z are indepen

C(RL1), C(R12),

@ﬂf &) are

i sel ected

ently sel ected
N NRL~), O

and a coval ent Otohamgceuicallyacespiable saihdrévdithaVi coymoX strédhal Gnigan be
i ndependent |y whéreigi ed to be a coval ent bond when one of W X) Y, and Z is

selected fromthe

ng(D
one of W X, Y, and'?Z

r17

,g 15 consjsting of

N(R1~), O and

S, no nore than

S

N)
Grteg drogehegrounpf forawias hensigting of: consi sting of O and S)
and no nore than three of W.gX, Y, and Z can be selected fromthe group
consisting of N and N(R10);

Rl 9
Qb
QS
18
R
N //’
Rl 9
Qb
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X and R and R and R2 spacer pairs are independently optionally sel ected
to be taken together to forma spacer pair wherein the spacer pair forns 20
a linear noiety having from3 through 6 conti guous atons %g Bgci' g the

poi nts of bonding of said spacer pair nenbers to forma el 3 e ted from
the group e@Wlsshsng of a cycl oal kenyl ring having fron1$ i@ro h 8
contiguous nenbers and a partially saturated heterocycly c |ﬁﬂm’§Wing from
5 through 8 contiguous nenbers) wherein said spacer pair is optionally
substituted with 2 5,9ne or nore of the group_consisting of RO, RIlp, R 11,
R 12, and R 13 and w't roviso that no e th one of the group
consi sting of spacer paif| X and RL @&d spacer pat and R2 is present at
the sane tine; R2 is Z- R b

r1l7
Q® 16
QS 0
' / ng | / Qb
r16 17
oP 16
¢ N 0% H
19
I // R | // Qb
R16 17
Q® 16
Q%\\r”H 0 H
g9 ' b
L/ —
rl7 N
o
QS
Qe N
| ) |
/ Y, /
r16 16
5 R R16
5 2 Q® Q°
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[ d fromthe group
.19 NOV 2003 WO 001 69826 PCT/ USO0/ 08220 Z is sel ecte : : _
consi sting of covalent single bond, 41 42 (CR R )qg wherein g is an integer

- - wher e] a p are
elected from1 through 3, (CH(R4l))~ W-(CH(R42))p wher
isnt egers independently selected fromO through 3 and Wi le ge’&’é’c?@é fromthe

wed d CH(R41))e
f O S O, S(O) 5 NR4l), and O\I(R%&,} AN,
3\28%03?22?%“@“%&@% a and h are integers independently s@?ecgé fromO
through 1 and W22 is selected from

7
R16, R1 , R18, and ng are independently selected from the group

consisting of hydrido, methyl, ethyl, isopropyl, propyl, carboxy, amidino,
guanidino, methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino,

5  aminomethyl, 1-aminoethyl, 2-aminoethyl, N-methylamino, dimethylamino,
N-ethylamino, methylthio, ethylthio, isopropylthio, triflucromethylthio,
methylsulfinyl, ethylsulfinyl, methylsulfonyl, ethylsulfonyl, trifluoromethyl,
pentafluoroethyl, 2,2,2-triflucroethy!, 2,23 3 3-pentafluoropropyl,
trifluoromethoxy, 1,1,2.2-tetraﬂuoroethoxy. fluoro, chloro, bromo,

10 amidosulfonyl, N-methylamidosulfonyl, N,N-dimethylamidosulfonyl,
hydroxymethy!, 1-hydroxyethyl, 2-hydroxyethyl, 2,2,2-trifluoro-1-
hydroxyethyl, and cyano;

R16 and ng are optionally Qb with the proviso that no more than one

of R16 and R19 is Qb at the same time and that Qb is Qbe.

15 In a most preferred specific embodiment of Formula I, compounds
have the Formula [-EMPS wherein B is an aromatic:

(I-EMPS wherein B is aromatic )
or a pharmaceutically acceptable salt thereof, wherein;
20 B is the Formula:
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the group consisting of CR41=CR42, 1, 2-cyclopropyl, 1,2-cyclobutyl) 1,2 10
15 cycl ohexyl, 1, 3-cyclohexyl) 1,2-cyclopentyl, 1,3-cyclopentyl,

2, 3nor phol i nyl, 2, 4-norpholinyl, 2,6-norpholinyl, 3,4-norf@rov il

3, 5nmor phol i nyl, 1, 2-piperazinyl, 1,3-piperazinyl, 2,3-piperazinyl,

2, 6pi per azM®0/69826 2- gi peri di nyl, 1,3-piperidinyl, 2,3-pi pefisioasdze
2,4-piperidinyl) 2,6-piperidinyl) 3,4-piperidinyl, 1,2-pyrrolidinyl)

1, 3-pyrrolidinyl, 2,3pyrrolidinyl) 2,4-pyrtolidinyl, 2,5-pyrrolidinyl,
3,4-pyrrolidinyl) 2~tetrahydrofur |, 2,4-tetrahydrofuranyl,
2,5-tetrahydrofuranyl, and 3, 4tet}fahydrofuranyl) with the proviso that Z is
directly bonded to the pgagdone r{ ng; Rgésand R42 are i ndependently
selected fromthe group Con3kstii f am di no) hydroxyam no, hydri do,
hydr oxy) am no, and al kyl ;

R32 R3_6

i
32 33 34 35 36
R",R,R",R 7, and R are independently selected from the

group consisting of hydrido, amidino, guanidino, methyl, ethyl, methoxy,
ethoxy, hydroxy, amino, N-methylamino, dimethylamino, methylthio,

5  ethylthio, trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, fluoro,
chloro, bromo, amidosulfonyl, N-methylamidosulfonyt, hydroxymethyl,

amidocarbonyl, carboxy, cyano, and Qb;
A is selected from the group consisting of single covalent bond, NH,

N(CHg), CHy, CH3CH, and CH,CHy;

10 X© is selected from the group consisting of hydrido, hydroxy, amino,

amidino, aminomethy!, cyano, methyl, trifluoromethyl, hydroxymethy!, and
fluoro;

1.
R*" is selected from the group consisting of hydrido, hydroxy, amino,
| aminomethyl, methylamino, cyano, methyl, trifluoromethyl, methoxy,
15 methylthio, trifluoromethoxy, fluoro, and chloro;

R?isZ°.Q;
Zisa covalent single bond;

Qis selected from the group consisting of phenyl, 2-thienyl, 2-furyl, 2-
pyrrolyl, 2-imidazolyl, 2-thiazolyl, 3-isoxazolyl, 2-pyridyl, and 3-pyridyl,
20 wherein a carbon adjacent to the carbon at the point of attachment is optionally

. 9
substituted by R”, the other carbon adjacent to the carbon at the point of

attachment is optionally substituted by R13, a carbon adjacent to R9 and two

atoms from the carbon at the point of attachment is optionally substituted by
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: : : : 7
Qis selected fromthe group consisting of hydrido, wth the proviso that

: ~ 2
Is other than a coval ent single bond, and the formula (I1): 11 R10 ~1 Rl
[K~J2/ ifi DL D2 ~ R13 (I11) 40 19 NOV 2003

WO 00/69826 PCT/US00/08220

l .
R O, a carbon adjacent to R13 and two atoms from the carbon at the point of

attachment is optionally substituted by Rlz, and any carbon adjacent to both

R10 and R12 is optionally substituted by R11

13 .
R9, R1 l, and R™™ are independently selected from the group consisting

5 of hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, methylthio, trifluoromethyl, pentafluoroethyl, 2,2,2-
trifluoroethyl, fluoro, chloro, bromo, amidosulfonyl, N-methylamidosulfonyl,
N,N—dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, amidocarbonyl,

N-methylamidocarbonyl, carboxy, and cyano;

10 . -
10 R " and R12 are independently selected from the group consisting of

hydrido, amidino, amidocarbonyl, N-methylamidocarbonyl, guanidino,
methyl, ethyl, methoxy, ethoxy, hydroxy, hydroxymethyl, 1-hydroxyethy!, 2-
hydroxyethyl, carboxy, carboxymethyl, amino, acetamido, trifluoromethyl,
pentafluoroethyl, 2,2,2-trifluoroethyl, trifluoroacetamido, aminomethyl, N-
15  methylamino, dimethylamino, amidosulfonyl, N-methylamidosulfonyl, N,N-
dimethylamidosulfonyl, methoxycarbonyl, fluoro, chloro, bromo, and cyano;

Qb is selected from the group consisting of NR20R21 and

C(NRZS)NRZBR24. with the proviso that said Qb group is bonded directly to a

carbon atom;

20 RZO‘ RZI, R23. R24, and R25 are independently selected from the group

consisting of hydrido, methyl, and ethyl;

Q*is CH,.

In another most preferred specific embodiment of Formula I,
compounds have the Formula I-EMPS wherein B is a non-cyclic substituent:
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~~ 9 NOV 20d3 WO 001 69826 PCT/ US00/ 08220 wherein D1, D2) J1) J2 and Kl are
I ndependently selected fromthe Goup consisting of C, N, O S and a

coval ent bond with the provisos that no nore than one is o
no nore than one of D1, D2) J1, J2 and K1 is O no nore f‘%aﬁ

o

%&nt bond)

ne of D1, D2,

J1, J2 andwiooess28) one of D1, D2, J1) J2 and 5 K1 nust Ppergsdo/assd) €Nt bond
when two of D1) D2) J 1) J2 and K1 are 0 and S,

10

15

20

25

Rl

%0 RZ

B/A\ﬁ N Phe
0 (I-EMPS
wherein B is a non-cyclic substituent)
or a pharmaceutically acceptable salt thereof, wherein;

B is selected from the group consisting of hydrido, ethyl, 2-propenyl,
2-propynyl, propyl, isopropyl, butyl, 2-butenyl, 2-butynyl, sec-butyl, rerr-
butyl, isobutyl, 2-methylpropenyl, 1-pentyl, 2-pentenyl, 3-pentenyl, 2-
pentynyl, 3-pentynyl, 2-pentyl, 3-pentyl, 2-methylbutyl, 2-methyl-2-butenyl,
3-methylbutyl, 3-methyl-2-butenyl, 1-hexyl, 2-hexenyl, 3-hexenyl, 4-hexenyl,
2-hexynyl, 3-hexynyl, 4-hexynyl, 2-hexyl, 1-methyl-2-pentenyl, 1-methyl-3-
pentenyl, 1-methyl-2-pentynyl, 1-methyl-3-pentynyl, 3-hexyl, 1-ethyl-2-
butenyl, 1-hepty!, 2-heptenyl, 3-heptenyl, 4-heptenyl, S-heptenyl, 2-heptynyl,
3-heptynyl, 4-heptynyl, 5-heptynyl, 2-heptyl, 1-methyl-2-hexenyl, 1-methyl-
3-hexenyl, 1-methyl-4-hexenyl, 1-methyl-2-hexynyl, 1-methyl-3-hexynyl, 1-
methyl-4-hexynyl, 3-heptyl, 1-ethyl-2-pentenyl, 1-ethyl-3-penteny!, 1-ethyl-2-
pentynyl, 1-ethyl-3-pentynyt, 2,2,2-trifluoroethyl, 2,2-difluoropropyl, 4-
trifluoromethyl-5,5,5-trifluoropentyl, 4-trifluoromethyipentyl, 5,5,6.6,6-
pentafluorohexyl, and 3,3,3-trifluoropropy!, wherein each member of group B
is optionally substituted at any carbon up to and including 5 atoms from the

. . - 3
point of attachment of B to A with one or more of the group consisting of R 2,

R33, R34, R35, and R36;

R32. R33, R34. R35. and R:"'6 are independently selected from the

group consisting of hydrido, amidino, guanidino, methyl, ethyl, methoxy,
ethoxy, hydroxy, amino, N-methylamino, dimethylamino, methylthio,
ethylthio, triflucromethyt, pentafluoroethyl, 2,2,2-trifluoroethyl, fluoro,
chloro, bromo, amidosulfonyl, N-methylamidosulfonyl, hydroxymethy!,

amidocarbonyl, carboxy, cyano, and Qb;
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| he proviso
nore than four of D1) D2, J 1, J2 and K1 are N, witht
?Egt n%9~ R 10~ R 11 ~ R 12~ and R13 are each independently selected to

mai ntain the tetraval ent nature of car bo_n, trival ent natur Oﬁm}"ll
the dival ent nature of sulfur) and the dival ent nature of

| ' ' hr oug R~
CR~R4b) n ¢N 1S an integer selected from1l t @
fndepenéenmﬁ‘?glghect ed fromthe group consisting of hal o, (ﬁﬂf

hydroxyalkyl

when K is (CR R4b) n)AWhaéderdﬁltﬂe%ro% k&ifsisfih Sffs

el <A
coval ent single bond)ﬂgﬁa-&lzl C(S) )N( R~ , m{' %%& @?O) 2,

(RY)NS(O 2,

al kyl, al koxyal kyl) al kylthi oal kyl, and hal oai kyl ;

and é@fdz ?

10

15

20

25

A is optionally selected from the group consisting of CHoN(CH3),

- CHyN(CH,CHgy), CH,CH,N(CH3), and CH,CHpN(CH,CHg) with the
proviso that B is hydrido;

X© is selected from the group consisting of hydrido, hydroxy, amino,

amidino, aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethyl, and
fluoro;

R is selected from the group consisting of hydrido, hydroxy, amino,
aminomethyl, methylamino, cyano, methyl, trifluoromethyl, methoxy,
methylthio, trifluoromethoxy, fluoro, and chloro;

R% s 2°-Q;
Zisa covalent single bond;

Qs selected from the group consisting of phenyl, 2-thienyl, 2-furyl, 2-
pyrrolyl, 2-imidazolyl, 2-thiazoly!, 3-isoxazolyl, 2-pyridyl, and 3-pyridyl,
wherein a carbon adjacent to the carbon at the point of attachment is optionally

9
substituted by R”, the other carbon adjacent to the carbon at the point of

attachment is optionally substituted by Rls, a carbon adjacent to R9 and two
atoms from the carbon at the point of attachment is optionally substituted by

10
R, a carbon adjacent to R13 and two atoms from the carbon at the point of

attachment is optionally substituted by RIZ, and any carbon adjacent to both

10
R" and R12 is optionally substituted by Rl 1;

13 .
R,R ,andR™" are independently selected from the group consisting

of hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, methylthio, trifluoromethyl, pentafluoroethyl, 2,2,2-
trifluoroethy!, fluoro, chloro, bromo, amidosulfonyl, N-methylamidosulfony!,

N.N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, amidocarbony!,
N-methylamidocarbonyl, carboxy, and cyano;
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s RI~ R18 J6/ 5 R16~D~2DR 9 ~b Q(IV) wherein D5, D6) J5 and J6 are
I ndependently selected fromthe group consisting of C N O S and a
coval ent bond with the provisos that no nore 41 49 NOV m3

WO 00/69826 PCT/US00/08220

RIO and R12 are independently selected from the group consisting of

hydrido, amidino, amidocarbonyl, N-methylamidocarbonyl, guanidino,
methyl, ethyl, methoxy, ethoxy, hydroxy, hydroxymethyl, l-hydm:iycthyl, 2-
hydroxyethyl, carboxy, carboxymethy!, amino, acetamido, trifluoromethyl,

5  pentafluoroethyl, 2,2,2-trifluoroethyl, trifluoroacetamido, aminomethyl, N-
methylamino, dimethylamino, amidosulfonyl, N-methylamidosulfonyl, N,N-
dimethylamidosulfonyl, methoxycarbonyl, fluoro, chloro, bromo, and cyano;

Qb is selected from the group consisting of NRZORZI,

C(NRZS)NR23R24, and N(R26)C(NR25)N(R23)(R24), with the proviso that

b
10 said Q group is bonded directly to a carbon atom;

R20' R21, R23, R24. R25, and R26 are independently selected from the

group consisting of hydrido, methyl, and ethyl;
Q’is CH,.
In still another most preferred specific embodiment of Formula I,
15  compounds have the Formula I-EMPS wherein B is a non-aromatic cyclic

substituent;
Rl
2
X% R
AN
| ;
B/‘I‘\H N H/Y
0 (I-EMPS

wherein B is a non-aromatic cyclic substituent)
or a pharmaceutically acceptable salt thereof, wherein;

20 B is optionally selected from the group consisting of cyclopropyl,
cyclobutyl, oxetan-3-yl, azetidin-3-yl, thiaetan-3-yl, cyclopentyl, and

. . o533
cyclohexyl, wherein each ring carbon is optionally substituted with R™ ", ring

-]

carbons or a nitrogen adjacent to the carbon atom at the point of attachment is
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,~9 9 NOV 2003

D6) J5) and J6
two of D5) D6)
D6) J5) angolf,
each i ndependen
trival ent natur

di val ent nature of oxy

selected fromt
hal oal kyl t hi o,

WO 00/ 69826 . PCT/ US00/ 08220 than one is a coval ent bond, K2
is C, no nore than one of D5, D6, J5, and J6 is O no nore than one of D5,

is S) one of D5, D6, J5, and Js must be a c val
Sl

J5, and J6 are Oand S) and no 16 17 nore t

N wth the proviso that R, R, 5 R 18, and R 19 a

ond when
of D5)

V selected to maintain the tetraval ent ﬁST’L‘fF@’“S?zocar bon
e of nltrogen t he dival ent nature of sulfur, and the

al kyl am no, al k{}i pesition and teplatomisiriomythy pektiey hsEhAQNY bpidakikanoy! ,
hal oal kanoyl , al kyl, alkeng ) hal o, hal oal kyl) haloalkoxy, hydr oxyal kyl ,

al kyl enyl am no,

10

15

20

25

sibstitaed kiR al, kad a rifp2albORbKANgen Qd}ﬂerﬁ¥§th9R13

position and two atoms from the point of attachment is optionally substituted
oy nl2
withR ™;

3
R are independently selected from the group consisting of hydrido,

amidino, guanidino, methyl, ethyl, methoxy, ethoxy, hydroxy, carboxy,
amino, N-methylamino, dimethylamino, methylthio, ethylthio, trifluoromethyl,
pentafluoroethyl, 2,2,2- tnﬂuoroethyl fluoro, chloro, bromo, armdosulfonyl

N-methylamidosulfonyl, hydroxymethyl, amidocarbonyl, cyano, and Q H
A is selected from the group consisﬁng of single covalent bond, NH,
N(CHg3), CH,, CH3CH, and CH,CHy;

X is selected from the group consisting of hydrido, hydroxy, amino,

amidino, aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethyl, and
fluoro;

Rlis selected from the group consisting of hydrido, hydroxy, amino,
aminomethyl, methylamino, cyano, methyl, trifluoromethy!, methoxy,
methylthio, trifluoromethoxy, fluoro, and chloro;

R2is2°Q;
Z0 is a covalent single bond;

Qs selected from the group consisting of phenyl, 2-thienyl, 2-furyl, 2-
pyrrolyl, 2-imidazolyl, 2~thlazoly1 3-isoxazolyl, 2-pyridyl, and 3-pyridyl,
wherein a carbon adjacent to the carbon at the point of attachment is optionally

9
substituted by R”, the other carbon adjacent to the carbon at the point of

attachmeqt is optionally substituted by RB. a carbon adjacent to R9 and two
atoms from the carbon at the point of attachment is optionally substituted by

RIO . 13
+a carbon adjacent to R~ and two atoms from the carbon at the point of
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' sisting of NR R, am noal kyl enyl) 15
Cbe. mher ein Cbe i 5 hydri do,  NUR26) G NR25) N Ro3) (Re4) . and G NRS) NRZSRRA.
with the provisos that no nore than one of R20 and R21 is hyg{gm mng%
al kyl am no, or dial kylam no at the same tinme and that no nor

| r ox am no) al kyl am no) or dial kylam pg at the sane
Fﬁﬁegngomég%%gm?g) R24, R)25, and R26 are i ndependent Fg,T/g%qo}gazgd from

i sti [ al kyl , hydroxy, am noal kyl enyl, am no,
1a_he| Erfgpﬁ ES?S;SLI Ingn{)];ohyg:llddﬁ;dr oxyal 1@/%/; S. yQ is selected fromthe group
onsi }s/ti ng of §L§°¥ﬂ’§’ftés PHonsily substiuedily R7 . a8l angrarbon)ddjanimerodioth b i s an _

icg'?zlger sgl ectedofromsl through 4) and 2511( CH(R14))~ W-(CH(R15))d wherein
c and d are i nteg@r&R| rsepionalbysubsitu@ by R ;
Rg, Rll. and R13 are independently selected from the group consisting

of hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-methylamino,
5  N,N-dimethylamino, methylthio, trifluoromethy!, pentafluoroethyl, 2,2,2-

trifluoroethyl, fluoro, chloro, bromo, amidosulfonyl, N-methylamidosulfonyl,

N,N-dimethylamidosulfonyl, hydroxymethy!, 1-hydroxyethyl, amidocarbonyl,

N-methylamidocarbonyl, carboxy, and cyano;

0
R1 and R12 are independently selected from the group consisting of

10  hydrido, amidino, amidocarbonyl, N-methylamidocarbonyl, guanidino,
methyl, ethyl, methoxy, ethoxy, hydroxy, hydroxymethyl, 1-hydroxyethyl, 2-
hydroxyethyl, carboxy, carboxymethyl, amino, acetamido, trifluoromethyl,
pentafluoroethyl, 2,2,2-triflucroethyl, trifluoroacetamido, aminomethyl, N-
methylamino, dimethylamino, amidosulfonyl, N-methylamidosulfonyl, N,N-

15  dimethylamidosulfonyl, methoxycarbonyl, fluoro, chloro, bromo, and cyano;

Qb is selected from the group consisting of NRZOR21 and

C(NRZS)NRBR24, with the proviso that said Qb group is bonded directly to a

carbon atom;

R20. Rzl, R23, R24, and R25 are independently selected from the group

20  consisting of hydrido, methyl, and ethyl;
Q’is CH,.
In a further most preferred embodiment of compounds of

Formula I, compounds have the Formula I-FARMPS wherein there are two
fused aromatic rings:
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9 9 NOV 2009 WO 001 69826 PGI/ US00/ 08220 sel ected from1 throu%h 38??);1 W1
is selected fromthe a oup consisting of C(~)N(RL4), (R|4)'Nsc(()s)%hat REL4 o
S(0)2. S(O2N{R14)) N(R14)S(0O 2, and N(R14)) with the ﬂrO\l’/lld' 2

sel ected from other than hal o when di rectly bonded to a

( CR37R38) b)w@oglsobfeH( R14) ) c are bonded to E; PCT/US00/08220

7N

===

X0 N

0 (I-FARMPS)
or a pharmaceutically acceptable salt thereof , wherein;

B is selected from the group cousisting of pheny!, 2-thienyl, 3-thienyl,
2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-imidazolyl, 4-imidazolyl, 3-
5 pyrazolyl, 4-pyrazolyl, 2-thiazolyl, 3-isoxazolyl, and S-isoxazolyl, wherein a
carbon adjacent to the carbon at the point of attachment is optionally substituted

by R32, the other carbon adjacent to the carbon at the point of attachment is

optionally substituted by R36. a carbon adjacent to R32 and two atoms from

the carbon at tﬁe point of attachment is optionally substituted by R33, a carbon
10  adjacentto R36 and two atoms from the carbon at the point of attachment is

optionally substituted by R35. and any carbon adjacent to both R33 and RS'5 is

optionally substituted by R34;

3 3
R 2, R3 , R34, R35. and R36 are independently selected from the

group consisting of hydrido, amidino, guanidino, methyl, ethyl, methoxy,
15  ethoxy, hydroxy, amino, N-methylamino, dimethylamino, methylthio,

ethylthio, trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, fluoro,

chloro, bromo, amidosulfonyl, N-methylamidosulfonyl, hydroxymethyl,

amidocarbonyl, carboxy, cyano, and Qb;

B is selected from the group consisting of hydrido, ethyl, 2-propenyl,
20 2-propynyl, propyl, isopropyl, butyl, 2-butenyl, 2-butynyl, sec-butyl, tert-
butyl, isobutyl, 2-methylpropeny!, 1-pentyl, 2-pentenyl, 3-pentenyl, 2-
pentynyl, 3-pentynyl, 2-pentyl, 3-pentyl, 2-methylbuty!, 2-methyl-2-butenyl
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R14 is selected fromthe group consisting of hydrido) halo, alkyl) and
hal oat kyl ; R37 and R38 are independently selected fromthe group consisting
of hydrido, alkyl, and hal oal kyl; R38 is optionally selected fromthe group
consisting of aroyl and 10 heteroaroyl; Y is optionally QoiQs&U\(/\ﬂmael n s

i's (CH(RL4)& 00iBsas CH( R15) ) h) PCT/US00/08220

3-methylbutyl, 3-methyl-2-butenyl, 1-hexyl, 2-hexenyl, 3-hexenyl, 4-hexenyl,
2-hexynyl, 3-hexynyl, 4-hexynyl, 2-hexyl, 1-methyl-2-pentenyl, 1-methyl-3-
pentenyl, 1-methyl-2-pentynyl, 1-methyl-3-pentynyl, 3-hexyl, 1-ethyl-2-
butenyl, 1-heptyl, 2-heptenyl, 3-heptenyl, 4-heptenyl, 5-heptenyl, 2-heptynyl,
5  3-heptynyl, 4-heptynyl, 5-heptynyl, 2-heptyl, 1-methyl-2-hexenyl, 1-methyl-

3-hexenyl, 1-methyl-4-hexenyl, 1-methyl-2-hexynyl, 1-methyl-3-hexynyl, 1-
methyl-4-hexyny!, 3-heptyl, 1-ethyl-2-pentenyl, 1-ethyl-3-pentenyl, 1-ethyl-2-
pentynyl, 1-ethyl-3-pentynyl, 2,2,2-trifluoroethyl, 2,2-difluoropropyl, 4-
trifluoromethyl-5,5,5-trifluoropentyl, 4-trifluoromethylpentyl, 5,5,6,6,6-

10 pentafluorohexyl, and 3,3 3-triflucropropy!, wherein each member of group B
is optionally substituted at any carbon up to and including 5 atoms from the

. . . 32
point of attachment of B to A with one or more of the group consisting of R~

R33, R34, R35, and R36;

B is optionally selected from the group consisting of cyclopropyl,

15 cyclobutyl, oxetan-3-yl, azetidin-3-yl, thiaetan-3-yl, cyclopentyl, cyclohexyl,
1-pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-tetrahydrofuranyl, 3-
tetrahydrofuranyl, 2-tetrahydrothienyl, and 3-tetrahydrothienyl, wherein each
ring carbon is optionally substituted with R33, a ring carbon and nitrogen
atoms adjacent to the carbon atom at the point of attachment is optionally

: o9 : : . 9

20  substituted with R™ or R13, a ring carbon or nitrogen atom adjacent to the R

position and two atoms from the point of attachment is optionally substituted

] . . . -
withR" ", and a ring carbon or nitrogen atom adjacent to the R13 position and

. 2
two atoms from the point of attachment is optionally substituted with Rl ;

9 .
R, R1 1, and R13 are independently selected from the group consisting

25 of hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, methylthio, triflucromethy!, pentafluorcethyl, 2,2,2-
trifluoroethyl, fluoro, chloro, bromo, amidosulfonyl, N-methylamidosulfony!,
N,N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, amidocarbonyl,
N-methylamidocarbonyl, carboxy, and cyano;
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wherein a and h are integers independently selected from1l through 2 and W
is CR4a=CR4b with the proviso that (CH(Rl4))e is bonded to E; 15 20 25 YO
is optionally selected fromthe group consisting of Q-Qsss and (ssssr
wherein Qssss is (CH(R38))r Wand Qsssr is (CH(R38))= Ws) 19 NgV nt eger
sel ected f rRedpoleodoldr ough 2, and ~ and W5 are |ndependentl¥ sel ected fromthe
group consi st ng of 1,4-indenyl, 1,5-indenyl, 1,6-indenyPCTASH08Rany|

2, 7-indenyl, 2,6-indenyl, 2,5- |ndenyl) 2 4 i ndenyl, 3, 4-i~denyl,

3, 5i ndenyl , 3, 6-indegl ) . ﬁl? in X benzofuranyl 2, 5- benzofuranyl

2, 6benzofuranyl, 2, *o&RdRr L% Fpe @nmm%ffﬂmMmUP&O&Mgmbfuranyl)

3, 6benzof uranyl h dBldg, BRSHL t. hi
2, 5- benzot hi oph&y%& :gyl %%rﬁ?gfyw%hen %?Eﬁém %ﬁﬂﬁt%ﬁﬂﬂ‘l‘f@nyl )
3, 4. benzot hi ophen h’é’ﬁ‘{ﬂx)” *B'd@kacth)dt hhyrjoiveyashyl, 2-

g Z benéot h'(gpg );ye ;hﬁag@aéﬁgdxyﬂwﬂl}’pymindl dd¥thrhido, trifluorom | dazo
, 4-i m dazo pen)afiyitro 2.2~ i m dazo

1, 2-a) pyridi nyI etk léml:{ng‘gaéﬁﬁ ml.oa yri ﬁ g"% A?WBéf‘%}Pﬁ § 5-i ndol yl ,
2, 6-i ndol yl , i oﬁ)‘i ufpny, rrmshsyanud@ausmyww

3,7

-indol yI , 1 Qtn’ieg‘&aﬁd’@“}fpn}’l,lmﬁhowcnrmigl hdro,lehford, BRIy Ancl: 4

A is selected from the group consisting of single covalent bond, NH,

N(CHg), CHy, CH3CH, and CH,CH,;

10 A is optionally selected from the group consisting of CH,N(CHg),
CH2N(CH2CH3). CH2CH2N(CH3), and CH2CH2N (CH2CH3) with the
proviso that B is hydrido;

X is selected from the group consisting of hydrido, hydroxy, amino,
amidino, aminomethyl, Cyano, methyl, trifluoromethyl, hydroxymethyl, and

15  fluoro;

W and Z are independently selected from the group consisting of CH,
N, CF, CCl, C-CN, C-NH,, C-CH,NH,, C-NHCH,, C-OH, C-CH,0H, C-
CO,H, and C-C(O)NH,;

X and Y are independently selected from the group consisting of CH,
20 N, CF, C-CN, C-CH;, C-NH,, C-CH,NH,, C-CH,NHCHj, C-NHCHj,

C-CH(NH,)CHj, C-CH,CH,NH,, C-NHOCH;, C-C(NH)NH,,
C-C(NOH)NH,, C-OH, C-CH,0H, C-CH,CH,0H, C-CH(OH)CH,,

C-OCH;, C-CO,H, C-C(O)NH,, C-C(O)NHCHj,, C-CH,CO,H, and
C'SOzNHz;

b.
25 Q" is selected from the group consisting of NRZOR21

23 24 26 25
C(NR™)NRTR"", and N(R™)HC(NR )N(R )(R ). with the proviso that

. ~b .
said Q  group is bonded directly to a carbon atom;
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43 WD 001 69826 ~ g NOV 2003 PCTNS00108220 i soi ndolyl, 2,5-isoindolyl)
2,5-isoindolyl) 2,7-isoindolyl, 1,3-isoindolyl, 3,4indazolyl,
3, 5-indazolyl, 3,6-indazolyl) 3,7-indazolyl) 2,4-benzoxazal yl)
2, 5benzoxazol yl ) 2, 6-benzoxazol yl) 2, 7-benzoxazol yl, 3, 4- b8r8zN@\bx2ol y| )
3, 5benzi soxpg edekas 3, 6- benzi soxazol yl, 3, 7-benzi soxazolyl) 1, 4-naphthyl,
1,5 5 naphthyl, 1,6-naphthyl, 1,7-naphthyl) 1, 8-naphthyl FCPUS0A8BAt hyl ,
2, 5napht hyl , 2, 6-naphthyl, 2,7-naphthyl, 2,8-naphthyl, 2,4-quinolinyl)
2, 5qui nolinyl, 2,6-q@0ngli R;n, 22, 728uUi nobg nyl , 2, 8-qui nolinyl,
3, 4-qui nol i nyl, 3, 5quidl ¢t fy)R 3: B- q@riBI i arginde@ndendy selected fayth Jhe
3, 8-qui nol i nyl )grdy HIafe] ¥ . inpolinyl, 4,7-quinolinyl)
4,8-quino|iny|f’l?%??gﬁgﬁ#$ P#%@ﬁ?g@?gp ethyl;

Q iSCHz.

The most preferred specific embodiment (I-EMPS) compounds of the
present invention having the Formula;

Rl
X N R?
i /A\H N P
0 (I-MPS) and
/\r
X0 N &
AL l N\/L Y0
5y '
0 (I-FARMPS)

or a pharmaceutically acceptable salt thereof, have common structural units,
10  wherein;

Ylis selected from the group of formulas consisting of:
s

17 18

rl6 . r19

114



10 isoqui no(inyl, 1,6-isoquinolinyl, 1,7-isoquinolinyl, I,8-isoquinolinyl)
3, 4i soqui nol i nyl, 3,5-isoquinolinyl, 3,6-isoquinolinyl) 3,7-isoquinolinyl,
3, 8i soqui nolinyl, 4,5-isoquinolinyl) 4,6-isoquinolinyl, 4,7-isoquinolinyl,
4, 8i soquinolinyl, 3,4-cinnolinyl) 3,5-cinnolinyl) 3,6-cinndl9 NgV, 2003

3, 7-ci nnol i 8-cinnolinyl) 4,5-cinnolinyl, 4,6-cinnglinyl,

4, 7-ci nnol iwi]wyilm)m%d 4,8 15 cinnolinyl) and each carbon aRGTHy%0830
cont ai ni ng nitrogen nmenber of the ring of the Ws and of the ring of the W5,
other than the points of attaghnment of W5 and W) i% optionally substituted
with one or nore of the groufp consisting of RO~ Rl R11) and RI2) with the
provisos that Qb is

Q is bonded to higHes
(CH(R38))r is bonded to B
Formula | or a pharmnmaceut
Formula: 7 AR3

nore preferred
acceptabl e salt

b
Q Qb
oS
S Q s
19
R
l // , // Qb
R1S rl7
b
Q R16
s
Q Q
19
l // R ' // Qb
r16
| g17
b
Q 16
Q H s H
N Q N
19
l // R l // Qb
r16
Rl7
b
Q R16
5
Q s
I S Q S
19
R b
N/ l Y/
and R17
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R16. R17, R18, and ng are independently selected from the group

consisting of hydrido, methy}, ethyl, amidino, guanidino, methoxy, hydroxy,
amino, aminomethyl, 1-aminoethyl, 2-aminoethyl, N-methylamino,
dimethylamino, methylthio, ethylthio, trifluoromethylthio, methylsulfinyl,
methylsulfonyl, triffucromethyl, pentafluoroethyl, 2,2 2-trifluoroethyl,
trifluoromethoxy, fluoro, chloro, amidosulfonyl, N-methylamidosulfonyl,
hydroxymethyl, carboxy, and cyano.

The compounds of this invention can be used in anticoagulant therapy
for the treatment and prevention of a variety of thrombotic conditions including
coronary artery and cerebrovascular disease. The compounds of this invention
can be used to inhibit serine protease associated with the coagulation cascade
and factors II, VII, VIIL, IX, X, XI, or XII. The compounds of the invention
can inhibit the formation of blood platelet aggregates, inhibit the formation of
fibrin, inhibit thrombus formation, and inhibiting embolus formation in a
mammal, in blood, in blood products, and in mammalian organs. The
compounds also can be used for treating or preventing unstable angina,
reffactory angina, myocardial infarction, transient ischemic attacks, atrial
fibrillation, thrombotic stroke, embolic stroke, deep vein thrombosis,
disseminated intravascular coagulation, ocular build up of fibrin, and
reocclusion or restenosis of recanalized vessels in 2 mammal. The compounds
can also be used in prophylactic treatment of subjects who are at risk of
developing such disorders. The compounds can be used to lower the risk of
atherosclerosis. The compounds of Formula (I) would also be useful in
prevention of cerebral vascular accident (CVA) or stroke.

Besides being useful for human treatment, these compounds are also
useful for veterinary treatment of companion animals, exotic animals and farm
animals, including mammals, rodents, and the like. More preferred animals
include horses, dogs, and cats.

In yet another embodiment of the present invention, the novel
compounds are selected from the con'ipounds set forth in Examples 1 through
Example 28 and Example Table 1.

The use of generic terms in the description of the compounds are herein
defined for clarity.

Standard single letter elemental symbols are used to represent specific types
of atoms unless otherwise defined. The symbol “C" represeats a carbon atom.
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group consi sting of hydrido, acetam do) hal oacetam do, am di no,

al kyl enedi oxy, ( .
d al kanoyl , hal oal kanoyl, vitro) |ower alkylam H&j&@

al koxyam no,

hal oal kyl t hi o, al kanoyl oxy) al koxy, hydroxy) amn

aryl) 5 aral kyl) cycl oal kyl, cycl oal kyl al kyl) al kyl sul fona

' ' i al kyl am dosul ; Y, gi kyl,
I fo o/eamzaoal kyl am dosul fonyl, dial ky TS
:F]kggir) h:‘lj(:)g hal oal kyl ) hal oal kenyl, hal oal koxy, hydrox@gl E {,

al kyl enyl am no

optionally,

consi sting of mtrsgeRaGH. PR symBsIGp” )gﬁ)é&%g%- phos';% Jur?ln%m,(

Wi

; R33
e symbol “S”

fK\J2/ D1 D2 rEtsenits Kefifur atom. The symbol “H” represents a hydrido atom. Double
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letter elemental symbols are used as defined for the elements of the periodical table
(i.e., Cl represents chlorine, Se represents selenium, etc.).

As utilized herein, the term “alkyl”, either alone or within other terms such

as "haloalkyl" and "alkylthio", means an acyclic alkyl radical containing from 1 to

about 10, preferably from 3 to about 8 carbon atoms and more preferably 3 to
about 6 carbon atoms. Said alkyl radicals may be optionally substituted with
groups as defined below. Examples of such radicals include methyl, ethyl,
chloroethyl, hydroxyethyl, n-propyl, oxopropyl, isopropyl, n-butyl, cyanobutyl,
isobutyl, sec-butyl, tert-butyl, pentyl, aminopentyl, iso-amyl, hexyl, octyl and the
like.

The term "alkenyl" refers to an unsaturated, acyclic hydrocarbon radical in
S0 much as it contains at least one double bond, Such alkeny! radicals contain
from about 2 to about 10 carbon atoms, preferably from about 3 to about 8 carbon
atoms and more preferably 3 to about 6 carbon atoms, Said alkeny! radicals may be
optionally substituted with groups as defined below. Examples of suitable alkenyl
radicals include propenyl, 2-chloropropenyl, buten- 1-yl, isobutenyl, penten-|-yl, 2-
2-methylbuten-1-yl, 3-methylbuten-1-yl, hexen-1-yl, 3-hydroxyhexen-1-yl,
hepten-1-yl, and octen- 1-yl, and the like. :

The term "alkynyl" refers to an unsaturated, acyclic hydrocarbon radical
in so much as it contains one or more triple bonds, such radicals containing
about 2 to about 10 carbon atoms, preferably having from about 3 to about 8
carbon atoms and more preferably having 3 to about 6 carbon atoms. Said
alkynyl radicals may be optionally substituted with groups as defined below.
Examples of suitable alkynyl radicals include ethynyl, propynyl,
hydroxypropynyl, butyn-1-yl, butyn-2-yl, pentyn-l-yl, pentyn-2-yl, 4-
methoxypentyn-2-yl, 3-methylbutyn-1-yl, hexyn-1-yl, hexyn-2-yl, hexyn-3-
¥1, 3 3-dimethylbutyn-1-yl radicals and the like.

The term "hydrido" denotes a single hydrogen atom (H). This hydrido
radical may be attached, for example, to an oxygen atom to form a “hydroxy!”
radical, one hydrido radical may be attached to a carbon atom to form a
“methine” radical -CH=, or two hydrido radicals may be attached to a carbon
atom to form a “methylene” (-CH,-) radical.
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[ [ [ d fromthe group

~) wherein D1, D2, J1) J2 and Kl are independently selecte

l:o%si sting of C, N) O,)S and a coval ent bond with the provisos that no '.m)re

than one is a covalent bond, no nore than one of DI, D2, \?1, J2 and K\:;.ll SJ2

0, 15 no nore than one of D) D2, J;, J2 ?ng KlDlzs ?1 ogg ggd@% zg)e o
1 nus oval ent bond when two o , , ,

gndaﬁd no ?rvodrlgmtasﬁgn four of D1, D2, J1) J2 and KL are N: PEUVPSOOEERP ong) |y

i sti [ [ ilyl) C2-C8 al kyl)
selected fromthe group consisting of hydrido, trialkyl si
s ) L it oo 8 e S 111,
[ h I . pLi
i

' ' 6 ato ! «
to and including e term “cyano” radical denotes a carbon radical having three of four

covalent bonds shared by a nitrogen atom.

5 The term "hydroxyalkyl" embraces radicals wherein any one or more of
the alkyl carbon atoms is substituted with a hydroxyl as defined above.
Specifically embraced are monohydroxyalkyl, ~dihydroxyalkyl and
polyhydroxyalky! radicals. ‘

The term "alkanoyl" embraces radicals wherein one or more of the

10  terminal alkyl carbon atoms are substituted with one or more carbonyl radicals
as defined below. Specifically embraced are monocarbonylalkyl and
di_carbonylalkyl radicals. Examples of monocarbonylalkyl radicals include
formyl, acetyl, and pentanoyl. Examples of dicarbonylalkyl radicals include
oxalyl, malonyl, and succinyl.

15 The term “alkylene” radical denotes linear or branched radicals having
from 1 to about 10 carbon atoms and having attachment points for two or more
covalent bonds. Examples of such radicals are methylene, ethylene,
methylethylene, and isopropylidene.

The term “alkenylene” radical denotes linear or branched radicals

20  havingfrom 2 to about 10 carbon atoms, at least one double bond, and having
attachment points for two or more covalent bonds. Examples of such radicals
are 1,1-vinylidene (CH,=C), 1,2-vinylidene (-CH=CH-), and 1,4-butadienyl

(-CH=CH-CH=CH-).

The term "halo" means halogens such as fluorine, chlorine, bromine or
25 iodine atoms.

The term "haloalkyl" embraces radicals wherein any one or more of the
alkyl carbon atoms is substituted with halo as defined above. Specifically
embraced are monohaloalkyl, dihaloalkyl and polyhaloalkyl radicals. A
monohaloalkyl radical, for one example, may have either a bromo, chloro or a

30  fluoro atom within the radical. Dihalo radicals may have two or more of the
same halo atoms or a combination of different halo radicals and polyhaloalkyl
radicals may have more than two of the same halo atoms or a combination of
different halo radicals. More preferred haloalkyl radicals are "lower haloalky!"
radicals having one to about six carbon atoms. Examples of such haloalkyl

35  radicals include fluoromethyl, difluoromethyi, trifluoromethyl, chloromethyt,
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dichloromethy], trichloromethyl, trifluoroethyl, pentafluoroethyl,
heptafluoropropyl, difluorochloromethyl, dichlorofluoromethyl, difluoroethyl,
difluoropropyl, dichloroethy! and dichloropropyl.
The term "hydroxyhaloalkyl" embraces radicals wherein any one or
5 more of the haloalkyl carbon atoms is substituted with hydroxy as defined
above. Examples of  “hydroxyhaloalkyl” radicals include
hexafluorohydroxypropyl.
The term “haloalkylene radical” denotes alkylene radicals wherein any
one or more of the alkylene carbon atoms is substituted with halo as defined

10  above. Dihalo alkylene radicals may have two or more of the same halo atoms
or a combination of different halo radicals and polyhaloalkylene radicals may
have more than two of the same halo atoms or a combination of different halo
radicals. More preferred haloalkylene radicals are "lower haloalkylene"
radicals having one to about six carbon atoms. Examples of “haloalkylene”

15 radicals include difluoromethylene, tetrafluoroethylene, tetrachloroethylene,
alkyl  substituted  monofluoromethylene, and aryl  substituted
trifluoromethylene.

The term “haloalkenyl” denotes linear or branched radicals having from
1 to about 10 carbon atoms and having one or more double bonds wherein any

20  one or more of the alkenyl carbon atoms is substituted with halo as defined
above. Dihaloalkenyl radicals may have two or more of the same halo atoms or
a combination of different halo radicals and polyhaloalkenyl radicals may have
more than two of the same halo atoms or a combination of different halo
radicals.

25 The terms "alkoxy" and "alkoxyalkyl" embrace linear or branched oxy-
containing radicals each having alkyl portions of one to about ten carbon
atoms, such as methoxy radical. The term "alkoxyalkyl" also embraces alkyl
radicals having one or more alkoxy radicals attached to the alkyl radical, that is,
to form monoalkoxyalkyl and dialkoxyalky] radicals. More preferred alkoxy

30  radicals are "lower alkoxy" radicals having one to six carbon atoms. Examples
of such radicals include methoxy, ethoxy, propoxy, butoxy, isopropoxy and
tert-butoxy alkyls. The "alkoxy" radicals may be further substituted with one or
more halo atoms, such as fluoro, chloro or bromo, to provide "haloalkoxy"
and “haloalkoxyalky!” radicals. Examples of such haloalkoxy radicals include

35 fluoromethoxy, .chloromethoxy, trifluoromethoxy,  difluoromethoxy,
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Bis selected fromthe group consisting of C3-Cl2 cycl oal kyl and C4

het erocycl yl, wherein each ring carbon is optionally substituted with R33,

a 5 ring carbon other than the ring carbon at the point of attachnent of B
to Ais optionally substituted with oxo provided that no nbB\i¥ha®one ring

carbon is 3Mewess2dt ed by oxo at the same tine) ring car b98§m§(fb 8ﬁonitrogen
adj acent to the carbon at the point of attachnment are optionally
substituted wth, or R13, a ring carbon or nitrogen adjacent to the RO

position and t wo"3PEREORYs ofivaresthox, petrafitioroéthady! ageRiERMroddfoxPPdndBl | Y
substituted wi tfluddprppaxyr i NExLRIRO T OLych ‘h&lgﬂﬁcﬁ( ggliftlaga%n%l to the R13
position and t"‘ﬁu&&rﬂaﬁox&ﬁ@ﬂ%{t he Roi nt LR attac He K2 pt Bl 1y
substituted with R 12, A TIhy cal DOR TAPEENYy onstriflaeramethorymetiiyht of
attachrment and %pemsthoxyethylh andamiflugrosthaxjmethyls optional |y substituted with
R- 1, a ring carbon TheresnsatkerylbyMudd e dkyal -t hASRRIL, and adj acent

to the R12 branched oxy-containing radicals each having alkeny! portions of two to about
ten carbon atoms, such as ethenyloxy or propenyloxy radical. The term
"alkenyloxyalkyl" also embraces alkenyl radicals having one or more
alkenyloxy radicals attached to the alkyl radical, that is, to form
10 monoalkenyloxyalkyl and dialkenyloxyalkyl radicals. More preferred
alkenyloxy radicals are "lower alkenyloxy" radicals having two to six carbon
atoms.  Examples of such radicals include ethenyloxy, propenyloxy,
butenyloxy, and isopropenyloxy alkyls. The “alkenyloxy" radicals may be
further substituted with one or more halo atoms, such as fluoro, chloro or
15 bromo, to provide "haloalkenyloxy" radicals. Examples of such radicals
include trifluoroethenyloxy, fluorcethenyloxy, difluoroethenyhloxy, and
fluoropropenyloxy. |

The term "haloalkoxyalkyl" also embraces alkyl radicals having one or
more haloalkoxy radicals attached to the alkyl radical, that is, to form

20  monohaloalkoxyalkyl and dibaloalkoxyalkyl radicals. The term
"haloalkenyloxy" also embraces oxygen radicals having one or more
haloalkenyloxy radicals attached to the oxygen radical, that is, to form
monohaloalkenyloxy  and dihaloalkenyloxy  radicals. The | term
“haloalkenyloxyalkyl" also embraces alkyl radicals having one or more

25  haloalkenyloxy radicals attached to the alkyl radical, that is, to form
monohaloalkenyloxyalkyl and dihaloalkenyloxyalkyl radicals.

The term “alkylenedioxy” radicals denotes alkylene radicals having at
least two oxygens bonded to a single alkylene group. Examples of
“alkylenedioxy” radicals  include methylenedioxy, ethylenedioxy,

30  alkylsubstituted methylenedioxy, and arylsubstituted methylenedioxy. The term
“haloalkylenedioxy” radicals denotes haloalkylene radicals having at least two
OXxy groups bonded to a single haloalkyl group. Examples of
“haloalkylenedioxy” radicals include difluoromethylenedioxy,
tetrafluoroethylenedioxy, tetrachloroethylenedioxy, alkylsubstituted

35 monofluoromethylenedioxy, and arylsubstituted monofluoromethylenedioxy.
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ition is optionally substituted with R33, and a ring carbon four

zlatSOFr;gsfromthe pgi nt of gttachment and adjacent to the R 1 and RSﬁ .
positions is optionally substituted with R34, Bis Optlpna“hy’ﬂMV\AZ@ e
proviso that RL and R2 are selected fromthe group consi st @'_ f spacer
pair and - WOE0MzE, a CS-C9 saturated 2 0 heterocyclyl) pbpuswfsERch LI ng
carbon is optionally substituted with R33, a ring carbon other than Ftet 4
ring carbon at the point of attachnent o.f_.B to Ais thl.onal!y substitute
Wi th oxo provided t A temd andT. alopterrin oorebindtion, manbo carbydiv bdiadit ed by oxo

at the same ti nestemicopisiag Rvodn turél #1458 Hireiiuaf ﬁﬂ%ﬁn ntuﬁ b%{gﬁacﬁ&{lgon atom at
the point of attB&%mQH)eM n?a?]}nl.r%rt]%laly%e llxjsgit'h}e%n% ‘fuseé” means t?lgt a
second ring is present (ie, attached or formed) by having two adjacent atoms in
5  common (ie, shared) with the first ring. The term “fused” is equivalent to the
term “condensed”. The term "aryl" embraces aromatic radicals such as phenyl,
naphthyl, tetrahydronaphthyl, indane and biphenyl.

The term “perhaloaryl" embraces aromatic radicals such as phenyl,

naphthyl, tetrahydronaphthyl, indane and biphenyl wherein the aryl radical is
10  substituted with 3 or more halo radicals as defined below.

The term "heterocyclyl’ embraces saturated and partially saturated
heteroatom-containing ring-shaped radicals bhaving from 4 through 15 ring
members, herein referred to as “C4-C15 heterocyclyl” selected from carbon,
nitrogen, sulfur and oxygen, wherein at least one ring atom is a heteroatom.

15  Heterocyclyl radicals may contain one, two or three rings wherein such rings
may be attached in a pendant manner or may be fused. Examples of saturated
heterocyclic radicals include saturated 3 to 6-membered heteromonocylic group
containing 1 to 4 nitrogen atoms[e.g. pyrrolidinyl, imidazolidinyl, piperidino,
piperazinyl, etc.]; saturated 3 to 6-membered heteromonocyclic group

20  containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms [e.g. morpholinyl,
etc.]; saturated 3 to 6-membered heteromonocyclic group containing 1 to 2
sulfur atoms and 1 to 3 nitrogen atoms [e.g., thiazolidinyl, etc.). Examples of
partially  saturated heterocyclyl radicals include dihydrothiophene,
dihydropyran, dihydrofuran and dihydrothiazole. Non-limiting examples of

25  heterocyclic radicals include 2-pyrrolinyl, 3-pyrroliny!, pyrrofindinyl, 1,3-
dioxolanyl, 2H-pyranyl, 4H-pyranyl, piperidinyl, 1,4-dioxanyl, morpholinyl,
1,4-dithianyl, thiomorpholinyl, and the like.

The term "heteroaryl” embraces fully unsaturated heteroatom-containing
ring-shaped aromatic radicals having from 5 through 15 ring members selected

30  from carbon, nitrogen, suifur and oxygen, wherein at least one ring atom is a
heteroatom. Heteroaryl radicals may contain one, two or three rings wherein
such rings may be attached in a pendant manner or may be fused. Examples of
"heteroaryl" radicals, include unsaturated 5 to 6 membered heteromonocyclyl
group containing 1 to 4 nitrogen atoms, for example, pyrrolyl, pyrroliny!,

35 imidazolyl, pyrazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrimidyl, pyrazinyl,
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pyridazinyl, triazolyl [e.g., 4H-1,2,4-triazolyl, 1H-1,2,3-triazolyl, 2H-1,2,3-
triazolyl, etc.] tetrazolyl [e.g. 1H-tetrazolyl, 2H-tetrazolyl, etc.], etc.;
unsaturated condensed heterocyclic group containing 1 to 5 nitrogen atoms, for
example, indolyl, isoindolyl, indolizinyl, benzimidazolyl, quinolyl,
isoquinolyl, indazolyl, benzotriazolyl, tetrazolopyridazinyl [e.g., tetrazolo
[1,5-blpyridazinyl, etc.], etc.; unsaturated 3 to 6-membered heteromonocyclic
group containing an oxygen atom, for example, pyranyl, 2-furyl, 3-furyl, etc.;
unsaturated 5 to 6-membered heteromonocyclic group containing a sulfur atom,
for example, 2-thienyl, 3-thienyl, etc.; unsaturated 5- to 6-membered
heteromonocyclic group containing 1 to 2 oxygen atoms and 1 to 3 nitrogen
atoms, for example, oxazolyl, isoxazolyl, oxadiazolyl [e.g., 1,2,4-oxadiazolyl,
1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl, etc.] etc.. unsaturated condensed
heterocyclic group containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms
[e.g. benzoxazolyl, benzoxadiazolyl, etc.]; unsaturated 5 to 6-membered
heteromonocyclic group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen
atoms, for example, thiazolyl, thiadiazoly! [e.g., 1,2,4- thiadiazolyl, 1,3,4-
thiadiazolyl, 1,2,5-thiadiazolyl, etc.] etc.; unsaturated condensed heterocyclic
group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms [e.g.,
benzothiazolyl, benzothiadiazolyl, etc.] and the like. The term also embraces
radicals where heterocyclic radicals are fused with aryl radicals. Examples of
such fused bicyclic radicals include benzofuran, benzothiophene, and the like.
Said "heterocyclyl” group may have 1 to 3 substituents as defined below.
Preferred heterocyclic radicals include five to twelve membered fused or
unfused radicals. Non-limiting examples of heteroaryl radicals include
pyrrolyl, pyridinyl, pyridyloxy, pyrazolyl, triazolyl, pyrimidinyl, pyridazinyl,
oxazolyl, thiazolyl, imidazolyl, indolyl, thiophenyl, furanyl, tetrazolyl, 2-
imidazolinyl, imidazolidinyl, 2-pyrazolinyl, pyrazolidinyl, isoxazolyl,
isothiazolyl, 1,2,3-oxadiazolyl, 1,2,3-triazolyl, 1,3,4-thiadiazolyl, pyrazinyl,
piperazinyl, 1,3,5-triazinyl, 1,3,5-trithianyl, benzo(b)thiopheny],
benzimidazoyl, quinolinyl, tetraazolyl, and the like.

The term "sulfonyl", whether used alone or linked to other terms such
as alkylsuifonyl, denotes respectively divalent radicals -80O,-. "Alkylsulfonyl",
embraces alkyl radicals attached to a sulfonyl radical, where alkyl is defined as

above. "Alkylsulfonylalkyl", embraces alkylsulfonyl radicals attached to an
alkyl radical, where alkyl is defined as above. "Haloalkylsulfonyl", embraces
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denotes an amino radical attached to a sulfonyl radical.

5 The term "sulfinyl", whether used alone or linked to other terms such
as alkylsulfinyl, denotes respectively divalent radicals.-S(Q)-. "Alkylsulfinyl",
embraces alky! radicals attached to a sulfinyl radical, where alkyl is defined as
above. "Alkylsulfinylalkyl", embraces alkylsulfinyl radicals attached to an alkyl
radical, where alkyl is defined as above. "Haloalkylsulfinyl", embraces

10 haloalkyl radicals attached to a sulfinyl radical, where haloalkyl is defined as
above. "Haloalkylsulfinylalkyl", embraces haloalkylsulfinyl radicals attached to
an alkyl radical, where alkyl is defined as above.

The term "aralkyl" embraces aryl-substituted alkyl radicals. Preferable
aralkyl radicals are "lower aralkyl” radicals having aryl radicals attached to

15  alkyl radicals having one to six carbon atoms. Examples of such radicals
include benzyl, diphenylmethyl, triphenylmethyl, phenylethyl and
diphenylethyl. The terms benzy! and phenylmethyl are interchangeable.

The term "heteroaralkyl" embraces heteroaryl-substituted alkyl radicals
wherein the heteroaralkyl radical may be additionally substituted with three or

20 more substituents as defined above for aralkyl radicals. The term
"perhaloaralkyl" embraces aryl-substituted alkyl radicals wherein the aralkyl
radical is substituted with three or more halo radicals as defined above.

The term "aralkylsulfinyl", embraces aralkyl radicals attached to a
sulfinyl radical, where aralkyl is defined as above. "Aralkylsulfinylalky!",

25  embraces aralkylsulfinyl radicals attached to an alkyl radical, where alkyl is
defined as above.

The term "aralkylsulfonyl", embraces aralkyl radicals attached to a
sulfonyl radical, where aralky! is defined as above. "Aralkylsulfonylalkyl",
embraces aralkylsulfonyl radicals attached to an alkyl radical, where alkyl is

30  defined as above.

The term "cycloalkyl" embraces radicals having three to 15 carbon
atoms. More preferred cycloalkyl radicals are "lower cycloatkyl" radicals
having three to seven carbon atoms. Examples include radicals such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. The term

35 cycloalkyl embraces radicals having seven to 15 carbon atoms and having two
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"lower cycloalkylalkyl" radicals having cycloalkyl radicals attached to alkyl
5 radicals having one to six carbon atoms. Examples of such radicals include
cyclohexylhexyl. The term “cycloalkenyl" embraces radicals having three to ten
carbon atoms and one or more carbon-carbon double bonds. Preferred
cycloalkeny! radicals are "lower cycloalkenyl" radicals having three to seven
carbon atoms. Examples include radicals such as cyclobutenyl, cyclopentenyl,
10  cyclohexenyl and cycloheptenyl. The term "halocycloalkyl" embraces radicals
wherein any one or more of the cycloalkyl carbon atoms is substituted with
halo as defined above. Specifically embraced are monohalocycloalkyl,
dihalocycloalkyl and polyhalocycloalkyl radicals. A monohalocycloalkyl
radical, for one example, may have either a bromo, chloro or a fluoro atom
15  within the radical. Dihalo radicals may have two or more of the same halo
atoms or a combination of different halo radicals and polyhalocycloalkyl
radicals may have more than two of the same halo atoms or a combination of
different halo radicals. More preferred halocycloalky! radicals are "lower
halocycloalkyl” radicals having three to about eight carbon atoms. Examples of
20  such halocycloalkyl radicals include fluorocyclopropyl, difluorocyclobutyl,
triflucrocyclopenty!, tetrafluorocyclohexyl, and dichlorocyclopropyl. The term
“halocycloalkenyl” embraces radicals wherein any one or more of the
cycloalkenyl carbon atoms is substituted with halo as defined above.
Specifically embraced are monohalocycloalkenyl, dihalocycloalkenyl and
25  polyhalocycloalkenyl radicals.

The term "cycloalkoxy" embraces cycloalkyl radicals attached to an oxy
radical. Examples of such radicals includes cyclohexoxy and cyclopentoxy.
The term "cycioalkoxyalkyl" also embraces alkyl radicals having one or more
cycloalkoxy radicals attached to the alkyl radical, that is, to form
30  monocycloalkoxyalkyl and dicycloalkoxyalkyl radicals. Examples of such
radicals include cyclobexoxyethyl. The "cycloalkoxy" radicals may be further
substituted with one or more halo atoms, such as fluoro, chloro or bromo, to

provide "halocycloalkoxy" and “halocycloalkoxyalkyl” radicals.
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The term "cycloalkylalkoxy" embraces cycloalky! radicals attached to an
alkoxy radical. Examples of such radicals includes cyclohexylmethoxy and
cyclopentylmethoxy. '

The term "cycloatkenyloxy" embraces cycloalkenyl radicals attached to
an oxy radical. Examples of such radicals includes cyclohexenyloxy and
cyclopentenyloxy. The term "cycloalkenyloxyalkyl" also embraces alkyl
radicals having one or more cycloalkenyloxy radicals attached to the alkyl
radical, that is, to form monocycloalkenyloxyalkyl and dicycloalkenyloxyalkyl
radicals. Examples of such radicals include cyclohexenyloxyethyl. The
"cycloalkenyloxy" radicals may be further substituted with one or more halo
atoms, such as fluoro, chloro or bromo, to provide "halocycloalkenyloxy" and
“halocycloalkenyloxyalkyl” radicals.

The term “cycloalkylenedioxy” radicals denotes cycloalkylene radicals
having at least two oxygens bonded to a single cycloalkylene group. Examples
of “alkylenedioxy” radicals include 1,2-dioxycyclohexylene.

The term "cycloalkylsulfinyl", embraces cycloalkyl radicals attached to
a sulfinyl radical, where cycloalkyl is defined as above.
"Cycloalkylsulfinylalkyl", embraces cycloalkylsulfinyl radicals attached to an
alkyl radical, where alkyl is defined as above. The term "Cycloalkylsulfonyl”,
embraces cycloalky! radicals attached to a sulfonyl radical, where cycloalkyl is
defined as above. "Cycloalkylsulfonylalkyl”, embraces cycloalkylsulfonyl
radicals attached to an alky! radical, where alkyl is defined as above.

The term "cycloalkylalkanoyl" embraces radicals wherein one or more
of the cycloalkyl carbon atoms are substituted with one or more carbonyl
radicals as defined below. Specifically embraced are monocarbonylcycloalkyl
and dicarbonylcycloalkyl radicals. Examples of monocarbonylcycloalkyl
radicals include cyclohexylcarbonyl, cyclohexylacetyl, and
cyclopentylcarbonyl. Examples of dicarbonylcycloalkyl radicals include 1,2-
dicarbonylcyclohexane.

The term “alkylthio" embraces radicals containing a linear or branched
alkyl radical, of one to ten carbon atoms, attached to a divalent sulfur atom.
More preferred alkylthio radicals are “lower alkylthio” radicals having one to
six carbon atoms. An example of "lower alkylthio" is methylthio (CH;-S-).
The "alkylthio" radicals may be further substituted with one or more halo
atoms, such as fluoro, chloro or bromo, to provide "haloalkylthio" radicals.
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spacer pair wherei p&ﬂemylmuno"fmhmeﬁrahmﬂeadanmng a linear or
5  branched a.lkyl radical, of one to ten carbon atoms, and one aryl radical both
attached to an amino radical. Examples include N-methyl-4-methoxyaniline,
N-ethyl-4-methoxyaniline, and N-methy!-4-trifluoromethoxyaniline.
The terms alkylamino denotes “monoalkylamino” and “dialkylamino”
containing one or two alkyl radicals, respectively, attached to an amino radical.
10 The terms arylamino denotes “monoarylamino” and “diarylamino”
containing one or two aryl radicals, respectively, attached to an amino radical.
Examples of such radicals include N-phenylamino and N-naphthylamino.
The term “aralkylamino", embraces aralkyl radicals attached to an
amino radical, where aralkyl is defined as above. The term aralkylamino
15 denotes “monoaralkylamino” and “diaralkylamino” containing one or two
aralkyl radicals, respectively, attached to an amino radical. The term
aralkylamino further denotes “monoaralkyl monoalkylamino” containing one
aralkyl radical and one alkyl radical attached to an amino radical.
The term “arylsulfinyl" embraces radicals containing an aryl radical, as
20  defined above, attached to a divalent S(O) atom. The term “arylsulfinylalkyl"
denotes arylsulfinyl radicals attached to a linear or branched alkyl radical, of
one to ten carbon atoms.
The term "arylsulfony!", embraces aryl radicals attached to a sulfonyl
radical, where aryl is defined as above. "arylsulfonylalkyl", embraces
25  arylsulfonyl radicals attached to an alkyl radical, where alkyl is defined as
above. The term "heteroarylsulfinyl" embraces radicals containing an heteroaryl
radical, as defined above, attached to a divalent S(O) atom. The term
"heteroarylsulfinylalkyl" denotes heteroarylsulfinyl radicals attached to a linear
or branched alkyl radical, of one to ten carbon atoms. The term
30 "Heteroarylsulfonyl", embraces heteroaryl radicals attached to a sulfonyl
radical, where heteroaryl is defined as above. "Heteroarylsulfonylalkyl",
embraces heteroarylsulfonyl radicals attached to an alkyl radical, where alkyl is
defined as above.
The term "aryloxy" embraces aryl radicals, as defined above, attached
35  to an oxygen atom. Examples of such radicals include phenoxy, 4-chloro-3-
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s 2-Q 48 1081)’%0’%)7’ 3 4-chloro-3-methylphenoxy, 3-chloro-4-ethylphenoxy, 3,4

dichlorophenoxy, 4-methylphenoxy, 3-triflucromethoxyphenoxy,  3-
trifluoromethylphenoxy, 4-fluorophenoxy, 3,4-dimethylphenoxy, 5-bromo-2-
fluorophenoxy, 4-bromo-3-fluorophenoxy, 4-fluoro-3-methylphenoxy,

5  5,6,7.8-tetrahydronaphthyloxy, 3-isopropylphenoxy, 3-cyclopropylphenoxy.
3-ethylphenoxy, 3-pentafluoroethylphenoxy, 3-(1,1,2,2-tetrafluoroethoxy)-
phenoxy, and 4-fert -butylphenoxy.

The term "aroyl" embraces aryl radicals, as defined above, attached to
an carbonyl radical as defined above. Examples of such radicals include

10 benzoyl and toluoyl.

The term "aralkanoyl" embraces aralkyl radicals, as defined herein,
attached to an carbonyl radical as defined above. Examples of such radicals
include, for example, phenylacetyl.

The term "aralkoxy" embraces oxy-containing aralkyl radicals attached

15  through an oxygen atom to other radicals. More preferred aralkoxy radicals are
"lower aralkoxy" radicals having phenyl radicals attached to lower alkoxy
radical as described above. Examples of such radicals include benzyloxy, 1-
phenylethoxy, 3-triflucromethoxybenzyloxy, 3-trifluoromethylbenzyloxy, 3,5-
difluorobenyloxy, 3-bromobenzyloxy, 4-propylbenzyloxy, 2-fluoro-3-

20  trifluoromethylbenzyloxy, and 2-phenylethoxy.

The term "aryloxyalkyl" embraces aryloxy radicals, as defined above,
attached to an alkyl group. Examples of such radicals include phenoxymethyl.

The term "haloaryloxyalkyl" embraces aryloxyalkyl radicals, as defined
above, wherein one to five halo radicals are attached to an aryloxy group.

25 The term "heteroaroy!" embraces heteroaryl radicals, as defined above,
attached to an carbony! radical as defined above. Examples of such radicals
include furoyl and nicotinyl.

The term "heteroaralkanoyl" embraces heteroaralkyl radicals, as defined
herein, attached to an carbonyl radical as defined above. Examples of such

30  radicals include, for example, pyridylacetyl and furylbutyryl.

The term "heteroaralkoxy" embraces oxy-containing heteroaralkyl
radicals attached through an oxygen atom to other radicals. More preferred
heteroaralkoxy radicals are "lower heteroaralkoxy" radicals having heteroaryl
radicals attached to lower alkoxy radical as described above.
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The term “heteroarylamino” embraces heterocyclyl radicals, as defined
5 above, attached to an amino group. Examples of such radicals include
pyridylamino. ‘

The term “heteroarylaminoalkyl” embraces heteroarylamino radicals, as
defined above, attached to an alkyl group. Examples of such radicals include
pyridylmethylamino.

10 The term “heteroaryloxy” embraces heterocyclyl radicals,|as defined
above, attached to an oxy group. Examples of such radicals |include 2-
thiophenyloxy, ~2-pyrimidyloxy, 2-pyridyloxy, 3-pyridyloxy, and 4-
pyridyloxy.

The term “heteroaryloxyalkyl” embraces heteroaryloxy radicals, as

15  defined above, attached to an alkyl group. Examples of such radicals include
2-pyridyloxymethyl, 3-pyridyloxyethyl, and 4-pyridyloxymethyl.

The term "arylthio" embraces aryl radicals, as defined above, attached
to an sulfur atom. Examples of such radicals include phenylthio.

The term "arylthioalkyl" embraces arylthio radicals, as defined above,

20 attached to an alkyl group. Examples of such radicals include
phenylthiomethyt.

The term "alkylthicalkyl" embraces alkyltliio radicals, as defiped above,
attached to an alkyl group. Examples of such radicals include
methylthiomethyl. The term "alkoxyalkyl” embraces alkoxy radicals, as defined

25  above, attached to an alkyl group. Examples of such radicals include
methoxymethyl.

The term “carbony!” denotes a carbon radical having two of the four
covalent bonds shared with an oxygen atom. The term “carboxy” embraces a
hydroxy! radical, as defined above, attached to one of two unshared bonds in a

30  carbonyl group. The term “carboxamide” embraces amino, monoalkylamino,
dialkylamino, monocycloalkylamino, alkyleycloalkylamino, and dicycloalkylamino
radicals, attached to one of two unshared bonds in a carbony! group. The term
“carboxamidoalkyl” embraces carboxamide radicals, as defined above, attached to
an alkyl group. The term “carboxyalkyl” embraces a carboxy radical, as defined

35  above, attached to an alkyl group. The term “carboalkoxy” embraces alkoxy
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the carboalkoxy radicals, as defined above, attached to an alkylene group. The term

“monocyanoalkyl” embraces one cyano radical, as defined above, attached to an
- alkyl group. The term “dicyanoalkylene” embraces two cyano radicals, as defined
above, attached to an alkyl group. The term “carboalkoxycyanoalkyl” embraces one
10  cyano radical, as defined above, attached to an carboalkoxyalkyl group.

The term "acyl", alone or in combination, means a carbonyl or
thionocarbonyl group bonded to a radical selected from, for example, hydrido,
alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, alkoxyalkyl, haloalkoxy, aryl,
heterocyclyl, heteroaryl, alkylsulfinylalkyl, alkylsulfonylalkyl, aralkyl, cycloalkyl,

15 cycloalkylalkyl, cycloalkenyl, alkyithio, arylthio, amino, alkylamino,
dialkylamino, aralkoxy, arylthio, and alkylthioalkyl. Examples of “acyl” are
formyl, acetyl, benzoyl, trifluoroacetyl, phthaloyl, malonyl, nicotinyl, and the like.
The term "haloalkanoyl" embraces one or more halo radicals, as defined herein,
attached to an alkanoyl radical as defined above. Examples of such radicals

20  include, for example, chloroacetyl, trifluoroacetyl, bromopropanoyl, and
heptafluorobutanoyl.

The term “phosphono” embraces a pentavalent phosphorus attached with
two covalent bonds to an oxygen radical. The term “dialkoxyphosphono” denotes
two alkoxy radicals, as defined above, attached to a phosphono radical with two

25  covalent bonds. The term “diaralkoxyphosphono” denotes two aralkoxy radicals,
as defined above, attached to a phosphono radical with two covalent bonds. The
term “dialkoxyphosphonoalkyl” denotes dialkoxyphosphono radicals, as defined
above, attached to an alky! radical. The term “diaralkoxyphosphonoalkyl” denotes
diaralkoxyphosphono radicals, as defined above, attached to an alkyl radical.

30 The term “amino” denotes a nitrogen atom containin g two substituents such
as hydrido, hydroxy or alkyl and having one covalent bond available for bonding
to a single atom such as carbon. Examples of such amino radicals include, for

1
1
2
2

example, -NH,, -NHCHj3, -NHOH, and -NHOCHj. The term “imino” denotes

a nitrogen atom containing one substituent such as hydrido, hydroxy or alkyl and
35  having two covalent bonds available for bonding to a single atom such as carbon.
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Examples of such imino radicals include, for example, =NH, =NCH3, =NOH,

and =NOCH3. The term “imino carbonyl” denotes a carbon radical having two of
the four covalent bond sites shared with an imino group. Examples of such imino

carbonyl rad_icals include, for example, C=NH, C=NCHj;, C=NOH, and

5 C=NOCHjs. The term “amidino” embraces a substituted or unsubstituted amino
group bonded to one of two available bonds of an iminocarbonyl radical. Examples

of such amidino radicals include, for example, NH,-C=NH, NH,-C=NCHj,

NH,-C=NOCH3 and CH3NH-C=NOH. The term “guanidino” denotes an

amidino group bonded to an amino group as defined above where said amino
10 group can be bonded to a third group. Examples of such guanidino radicals

include, for example, NH,-C(NH)-NH-, NHZ-C(NCH3 )-NH-, NH,-

C(NOCH3)-NH-, and CH3NH-C(NOH)-NH-.

The term “sulfonium” denotes a positively charged trivalent sulfur atom
where said sulfur is substituted with three carbon based groups such as alkyl,
15  alkenyl, aralkyl, or aryl. The term “dialkyl sulfonium” denotes a sulfonium group
where said sulfur is substituted with two alkyl groups. Examples of such

dialkylsulfonium radicals include, for example, (CH3)ZS+—. The term “dialkyl

sulfonium alkyl” denotes a dialky! sulfonium group where said group is bonded to
one bond of an alkylene group as defined above. Examples of such

20  dialkylsulfoniumalkyl radicals include (CH3)28+-CH2CH2-.

The term “phosphonium” denotes a positively charged tetravalent
phosphorus atom where said phosphorus is substituted with four carbon based
groups such as alkyl, alkenyl, aralkyl, or aryl. The term “trialkyl phosphonium”
denotes a phosphonium group where said phosphorus is substituted with three

25  alkyl groups. Examples of such trialkylphosphonium radicals include, for example,
(CHg)sP™.

Said “alkyl”, “alkenyl”, “alkynyl”, “alkanoyi”, “alkylene”, “alkenylene”,
“hydroxyalky!”, “haloalkyl”, “haloalkylene”, “haloalkenyl”, “alkoxy”,
"alkenyloxy", "alkenyloxyalkyl", “alkoxyalkyl", “aryl”, “perhaloaryl”,
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“haloalkoxy”, “haloalkoxyalkyl”, “haloalkenyloxy”, “haloalkenyloxyalkyl”,
“alkylenedioxy", “haloalkylenedioxy”, “heterocyclyl”, “heteroaryl”,
“hydroxyhaloalkyl”, “alkylsulfonyl”, “haloalkylsulfonyl”, “alkyisulfonylalkyl”,
“haloalkylsulfonylalky1”, “alkylsulfiny!”, “alkylsulfinylalkyl”,

5  “haloalkylsulfinylalkyl”, “aralky!”, “heteroaralkyl”, “perhaloaralkyl”,
“aralkylsulfonyl”, “aralkylsulfonylalkyl”, “aralkylsulfinyl”, “aralkylsulfinylalkyl”,
“cycloalkyl”, "cycloalkylalkanoyl”, “cycloalkylalkyl”, “cycloalkenyl”,
“halocycloalkyl”, “halocycloalkenyl”, “cycloalkylisulfinyl”,
“cycloalkylsulfinylalkyl”, “cycloalkylsulfonyl”, “cycloalkylsulfonylalkyl”,

10 “cycloalkoxy”, "cycloalkoxyalky!®, "cycloalkylalkoxy", "cycloalkenyloxy",
“cycloalkenyloxyalkyl", “cycloalkylenedioxy”, "halocycloalkoxy",
“halocycloalkoxyalkyl”, “halocycloalkenyloxy", “halocycloatkenyloxyalkyl”,
“alkylthio”, "haloalkylthio", “alkylsulfinyl”, “amino”, “oxy”, “thio”, “alkylamino”,
“arylamino”, “aralkylamino”, “arylsulfinyl”, “arylsulfinylalkyl”, “arylsulfonyl”,

15 “arylsulfonylalkyl”, “heteroarylsulfinyl”, “heteroarylsulfinylalkyl”,
“heteroarylsulfonyl”, “heteroarylsulfonylalkyl”, “heteroarylamino”,
“heteroarylaminoalkyl”, “heteroaryloxy”, “heteroaryloxylalkyl”, “aryloxy”,
“aroyl”, “aralkanoyl”, “aralkoxy”, “aryloxyalky!”, “haloaryloxyalky!”,
“hetercaroyl”, “heteroaralkanoyl”, “heteroaralkoxy”, “heteroaralkoxyalkyl”,

20 “arylthio”, “arylthioalkyl”, “alkoxyalkyl”, “acyl”, “amidino”, “guanidino”,
“dialkylsulfonium”, “trialkylphosphonium”, and “dialkylsulfoniumalkyl” groups
defined above may optionally have 1 or more non-hydrido substituents such as
amidino, guanidino, dialkylsulfonium, trialkylphosphonium,
dialkylsulfoniumalky!, perhaloaralkyl, aralkylsulfonyl, aralkylsulfonylalkyl,

25 aralkylsulfinyl, aralkylsulfinylalkyl, halocycloalkyl, halocycloalkenyl,
cycloalkylsulfinyl, cycloalkylsulfinylalkyl, cycloalkylsulfonyl,
cycloalkylsulfonylalkyl, heteroarylamino, N-heteroarylamino-N-alkylamino,
heteroarylaminoalkyl, heteroaryloxy, heteroaryloxylalkyl, haloalkylthio, _
alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl, heteroaralkoxy, cycloalkoxy,

30 cycloalkenyloxy, cycloalkoxyalkyl, cycloalkylalkoxy, cycloalkenyloxyatkyl,
cycloalkylenedioxy, halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxy,
halocycloalkenyloxyalkyl, hydroxy, amino, thio, nitro, lower alkylamino,
alkylthio, alkylthioalkyl, arylamino, aralkylamino, arylthio, arylthicalkyl,
heteroaralkoxyalkyl, alkylsulfinyl, alkylsulfinylalkyl, arylsulfinylalkyl,

35  arylsulfonylalkyl, heteroarylsulfinylalky!, heteroarylsulfonylalkyl, alkylsulfonyl,
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alkenyl, alkynyl, alkenyloxy, alkenyloxyalky, alkylenedioxy, haloatkylenedioxy,

cycloalkyl, cycloalkylalkanoyl, cycloalkenyl, lower cycloalkylalkyl, lower
cycloalkenylalkyl, halo, haloalkyl, haloalkenyl, haloalkoxy, hydroxyhaloalkyl,

hydroxyaralkyl, hydroxyalkyl, aminoalkyl, hydoxyheteroaralky!, haloalkoxyalkyl,

aryl, aralkyl, aryloxy, aralkoxy, aryloxyalkyl, saturated heterocyclyl, partially
saturated heterocyclyl, heteroaryl, heteroaryloxy, heteroaryloxyalkyl, arylalkyl,
heteroarylalkyl, arylalkenyl, heteroarylalkenyl,,carboxyalkyl, carboalkoxy,
alkoxycarbonyl, carboaralkoxy, carboxamido, carboxamidoalkyl, cyano,

carbohaloalkoxy, phosphono, phosphonoalkyl, diaralkoxyphosphono, and
diaralkoxyphosphonoalky!.

The term “spacer” can include a covalent bond and a linear moiety
having a backbone of 1 to 7 contiguous atoms. The spacer may have 1 to 7
atoms of a univalent or multi-valent chain, Univalent chains may be constituted

by a radical selected from =C(H)-, =C(R2a)-, -0-, -§-, -5(0)-, -$(0),-
NH-, -N(R™)-, -N=, -CH(OH)-, =C(OH)-, -CH(OR®)., =C(OR®)-, and

. p2a,
-C(O)- wherein R™ is selected from alkyl, alkenyl, alkynyl, aryl, heteroaryl,

aralkyl, aryloxyalkyl, alkoxyalkyl, alkylthioalkyl, arylthioalkyl, cycloalkyl,
cycloalkylalkyl, haloalkyl, haloalkenyl, haloalkoxyalkyl, perhaloaralkyl,
heteroarylalkyl, heteroaryloxyalkyl, heteroarylthioalkyl, and heteroarylalkenyl.
Multi-valent chains may consist of a straight chainof lor2or3 or4orSor6
or 7 atoms or a straight chain of 1 or 2 or 3 or 4 or 5 or 6 atoms with a side
chain. The chain may be constituted of one or more radicals selected from:

lower alkylene, lower alkenyl, -O-, -O-CH,-, -S-CHy-, -CH)CHj-, ethenyl,
-CH=CH(OH)-, -OCH,0-, -O(CH,),0-, -NHCH,-, -OCH(Rza)O-.

2a
“O(CHLCHR™)O-, -OCF20-, -O(CF2),0-, -S-, -8(0)-, -§(O)y-, -N(H)-,
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NH)O-, NR*)0-, -NR?)-, -C(O)-, <C(ONH-, -CONRZ -, -N=,
-OCHy-, -SCHy-, S(0)CHy-, -CH,C(O)-, -CH(OH)-, =C(OH)-, -CH(ORza)~,

=C(OR23)-, 3(0),CH5-, and -N RzaCHz- and many other radicals defined above

or generally known or ascertained by one of skill-in-the art. Side chains may

5  include substituents such as 1 or more non-hydrido substituents such as amidino,
guanidino, dialkylsulfonium, trialkytphosphonium, dialkylsulfoniumalkyl,
perhaloaralkyl, aralkylsulfonyl, amlkylsulfonyialkyl, aralkylsulfinyl,
aralkylsulfinylalkyl, halocycloalkyl, halocycloalkenyl, cycloalkylsulfinyl,
cycloalkylsulfinylalkyl, cycloalkylsulfonyl, cycloalkylsulfonylalkyl,

10  heteroarylamino, N-heteroarylamino-N-alkylamino, heteroarylanﬂnoalkyl,
heteroaryloxy, heteroaryloxylalky!, haloalkylthio, alkanoyloxy, alkoxy,
alkoxyalkyl, haloalkoxylalkyl, heteroaralkoxy, cycloalkoxy, cycloalkenyloxy,
cycloalkoxyalkyl, cycloalkylalkoxy, cycloalkenyloxyalkyl, cycloalkylenedioxy,
halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxy,

15  halocycloalkenyloxyalkyl, hydroxy, amino, thio, nitro, lower alkylamino,
alkylthio, alkylthioalkyl, arylamino, aralkylamino, arylthio, arylthioalkyl,
heteroaralkoxyalkyl, alkylsulfinyl, alkylsulfinylalkyl, arylsulfinylalkyl,
arylsulfonylalkyl, heteroarylsulfinylalkyl, heteroarylsulfonylalkyl, alkylsulfonyl,
alkylsulfonylalkyl, haloalkylsulfinylalkyl, haloalkylsulfonylalkyl,

20  alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, monoalkyl amidosulfonyl,
dialkyl amidosulfonyl, monoarylamidosulfonyl, arylsulfonamido,
diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl, arylsulfinyl,
arylsulfonyl, heteroarylthio, heteroarylsulfinyl, heteroarylsulfonyl, alkanoyl,
alkenoyl, aroyl, heteroaroyl, aralkanoyl, heteroaralkanoyl, haloalkanoyl, alkyl,

25  alkenyl, alkynyl, alkenyloxy, alkenyloxyalky, alkylenedioxy, haloalkylenedioxy,
cycloalkyl, cycloalkenyl, lower cycloalkylalkyl, lower cycloalkenylalkyl, halo,
haloalkyl, haloalkeny!, haloalkoxy, hydroxyhaloalkyl, hydroxyaralkyl,
hydroxyalkyl, aminoalkyl, hydoxyheteroaralkyl, haloalkoxyalkyl, aryl, aralkyl,
aryloxy, aralkoxy, aryloxyalkyl, saturated heterocyclyl, partially saturated

30  heterocyclyl, heteroaryl, heteroaryloxy, heteroaryloxyalkyl, arylalkyl,
heteroarylalkyl, arylalkenyl, heteroarylalkenyl, carboxyalkyl, carboalkoxy,
carboaralkoxy, carboxamido, carboxamidoalkyl, cyano, carbohaloalkoxy,
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phosphono, phosphonoalkyl, diaralkoxyphosphono, and
diaralkoxyphosphonoalkyl.

Compounds of the present invention can exist in tautomeric, geometric or

stereoisomeric forms. The present invention contemplates all such compounds,

including cis- and trans-geometric isomers, E- and Z-geometric isomers, R- and S-
enantiomers, diastereomers, d-isomers, l-isomers, the racemic mixtures thereof and

other mixtures thereof, as falling within the scope of the invention.

Pharmaceutically acceptable sales of such tautomeric, geometric or stereoisomeric

forms are also included within the invention.

The terms “cis” and “trans” denote a form of geometric isomerism in
which two carbon atoms connected by a double bond will each have a
hydrogen atom on the same side of the double bond (“cis”) or on opposite
sides of the double bond (“trans™).

Some of the compounds described contain alkeny! groups, and are
meant to include both cis and trans or “E” and “Z” geometric forms.

Some of the compounds described contain one or more stereocenters
and are meant to include R, S, and mixtures of R and S forms for each
Stereocenter present.

Some of the compounds described herein may contain one or more
ketonic or aldehydic carbony! groups or combinations thereof alone or as part
of a heterocyclic ring system. Such carbonyl groups may exist in part or
principally in the “keto” form and in part or principally as one or more “enol”
forms of each aldehyde and ketone group present. Compounds of the present
invention having aldehydic or ketonic carbony! groups are meant to include
both “keto” and “enol” tautomeric forms.

Some of the compounds described herein may contain one or more
amide carbonyl groups or combinations thereof alone or as part of a
heterocyclic ring system. Such carbony! groups may exist in part or principally
in the “keto” form and in part or principally as one or more “enol” forms of
each amide group present. Compounds of the present invention having amidic
carbonyl groups are meant to include both “keto” and “enol” tautomeric forms,
Said amide carbonyl groups may be both oxo (C=0) and thiono (C=S) in type.

Some of the compounds described herein may contain one or more
imine or enamine groups or combinations thereof. Such groups may exist in
part or principally in the “imine” form and in part or principally as one or more
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Qis selected fromthe group consisting of a single coval ent bond, (CR37R38

)b wherein b is an integer selected from1l through 4, and (CH(R14))C

WL- (CH(R15))d wherein ¢ and d are integers independently gaﬂyc from1

through 3 and W is selected fromthe group consisting o¥ ) 14) ,

(R14) NC( 0) w826 S(O) 2, S(O) 2N(R14), N(RL4) S(~)2) and 1pc~hy fh}, with the

provisos that R14 is selected fromother than hal o when direct lgonded to
N and that (CR37R38)bh. and (CH(R14))C are bonded to E; Rl4 is sel ected from

the group consi fﬂmwf hgsoup present. Gorrpolupdsafithe peesanainkgritionR37 and R38

are | ndependenﬁla\ynmidmnmedrénh%bi&p@i&ﬁéhnﬁ@ﬁ&hﬁi&b&H“fé}fm@Qﬂydr' do) al kyl,

and hal oal kyl ; “E38ideSta@ikMBinlsy S€l ected fromthe group consisting of
aroyl and
y The present invention also comprises a treatment and prophylaxis in

5  anticoagulant therapy for the treatment and prevention of a variety of
thrombotic conditions including coronary artery and cerebrovascular disease in
a subject, comprising administering to the subject having such disorder a
therapeutically-effective amount of a compound of Formula (I):

(1)
10  orapharmaceutically-acceptable salt thereof.

As a further embodiment, compounds of the present invention of
Formula (I) ora phammceutically-acceptable salt thereof as defined above,
comprise a treatment and prophylaxis of coronary artery disease,
- cerebrovascular disease and other coagulation cascade related disorders in a
15  subject, comprising administering to the subject having such disorder a
therapeutically-effective amount of compounds of formula (I) of the present
invention or a pharmaceutically-acceptable salt thereof.
Compounds of the present invention of Formula (Dora
pharmaceutically-acceptable salt thereof can also be used whenever inhibition
20  of blood coagulation is required such as to prevent coagulation of stored whole
blood and to prevent coagulation in other biological samples for testing or
storage. Thus coagulation inhibitors of the present inhibition can be added to
or contacted with stored whole blood and any medium containing or suspected
of containing plasma coagulation factors and in which it is desired that blood
25  coagulation be inhibited, e.g. when contacting the mammal’s blood with
material selected from the group consisting of vascular grafts, stents,

orthopedic prothesis, cardiac prosthesis, and extracorporeal circulation
systems.
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Compounds of Formula (I) are capable of inhibiting activity of serine
proteases related to the coagulation cascade, and thus could be used in the
manufacture of a medicament, a method for the prophylactic or therapeutic
treatment of diseases mediated by coagulation cascade serine proteases, such as

5  inhibiting the formation of blood platelet aggregates, inhibiting the formation of
fibrin, inhibiting thrombus formation, and inhibiting embolus formation in a
mammal, in blood, in blood products, and in mammalian organs. The
compounds also can be used for treating or preventing unstable angina,
refractory angina, myocardial infarction, transient ischemic attacks, atrial

10 fibrillation, thrombotic stroke, embolic stroke, deep vein thrombosis,
disseminated intravascular coagulation, ocular build up of fibrin, and
reocclusion or restenosis of recanalized vessels in a mammal. The compounds
also can be used to study the mechanism of action of coagulation cascade serine
proteases to enable the design of better inhibitors and development of better

15  assay methods. The compounds of Formula (I) would be also useful in
prevention of cerebral vascular accident (CVA) or stroke.

‘Also included in the family of compounds of Formula (I) are the
pharmaceutically-acceptable salts thereof. The term “pharmaceutically-
acceptable salt” embraces salts commonly used to form alkali metal salts and to

20  form addition salts of free acids or free bases. The nature of the salt is not
critical, provided that it is pharmaceutically acceptable. Suitable
pharmaceutically-acceptable acid addition salts of compounds of Formula (I)
may be prepared from inorganic acid or from an organic acid. Examples of
such inorganic acids are hydrochloric, hydrobromic, hydroiodic, nitric,

25  carbonic, sulfuric and phosphoric acid. Appropriate organic acids may be
selected from aliphatic, cycloaliphatic, aromatic, araliphatic, heterocyclic,
carboxylic and sulfonic classes of organic acids, examples of which are formic
acetic, propionic, succinic, glycolic, gluconic, 1actic, malic, tartaric, citric,
ascorbic, glucoronic, maleic, fumaric, pyruvic, aspartic, glutamic, benzoic,

30 anthranilic, mesylic, salicylic, p-hydroxybenzoic, phenylacetic, mandelic,
embonic (pamoic), methanesulfonic, ethylsulfonic, benzenesulfonic, sulfanilic,
stearic, cyclohexylaminosulfonic, algenic, galacturonic acid. Suitable
pharmaceutically-acceptable base addition salts of compounds of Formula (I)
include metallic salts made from aluminum, calcium, lithium, magnesium,

35 potassium, sodium and zinc or organic salts made from N,N’-

Y
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dibenzylethyleneldiamine, choline, chloroprocaine, diethanolamine,

- ethylenediamine, meglumine (N-methylglucamine) and procain. All of these

salts may be prepared by conventional means from the corresponding
compound of Formula (I) by reacting, for example, the appropriate acid or base
with the compound of Formula M.

The present invention also comprises a pharmaceutical composition
comprising a therapeutically-effective amount of a compound of Formulas (I)
in association with at least one pharmaceutically-acceptable carrier, adjuvant or
diluent. Pharmaceutical compositions of the present invention can comprise the
active compounds of Formula (I) in association with one or more non-toxic,
pharmaceutically-acceptable carriers and/or diluents and/or adjuvants
(collectively referred to herein as "carrier" materials) and, if desired, other
active ingredients. The active compounds of the present invention may be
administered by any suitable route, preferably in the form of a pharmaceutical
composition adapted to such a route, and in a dose effective for the treatment
intended.

The active compounds and composition may, for example, be
administered orally, intravascularly, intraperitoneally, subcutaneously,
intramuscularly, oculary, or topically. For treating ocular build up of fibrin,
the compounds may be administered intraocularly or topically as well as orally
or parenterally,

The compounds can be administered in the form of a depot injection or
implant preparation which may be formulated in such a manner as to permit a
sustained release of the active ingredient. The active ingredient can be
compressed into pellets or small cylinders and implanted subcutaneously or
intramusculary as depot injections or implants. Implants may employ inert
materials such as biodegradable polymers or synthetic silicones, for example,
Silastic, silicone rubber or other silicon containing polymers.

The compounds can also be administered in the form of liposome
delivery systems, such as small unilamellar vesicles, large unilamellar vesicles
and multilamellar vesicles. Liposomes can be formed from a variety of
phospholipids, such as cholesterol, stearylamine or phosphatidylcholines.

The compounds may also be delivered by the use of monoclonal
antibodies as individual carriers to which the compound molecules are coupled.
The compounds may also be coupled with soluble polymers as targetable drug
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5  polymers useful in achieving controlled release of a drug, for example,

polylactic acid, polyglycolic acid, copolymers of polylactic and polygtycolic

acid, polyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters,

polyacetals, polydihydropyrans, polycyanoacrylates and cross hnked or

amphitpathic block copolymers of hydrogels.

10 For oral administration, the pharmaceutical composition may be in the
form of, for example, tablets, capsules (each of which includes sustained
release or timed release formulations), pills, powders, granules, elixers,
tinctures, suspensions, liquids including syrups, and emulsions. The
pharmaceutical composition is preferably made in the form of a dosage unit

15  containing a particular amount of the active ingredient. Examples of such
dosage units are tablets or capsules. The active ingredient may also be
administered by injection as a composition wherein, for example, saline,
dextrose or water may be used as a suitable carrier.

The amount of therapeutically active compounds which are

20  administered and the dosage regimen for treating a disease condition with the
compounds and/or compositions of this invention depends on a variety of
factors, including the age, weight, sex and medical condition of the subject, the
severity of the disease, the route and frequency of administration, and the
particular compound employed, and thus may vary widely.

25 The pharmaceutical compositions may contain active ingredients in the
range of about 0.1 to 2000 mg, and preferably in the range of about 0.5 to 500
mg. A daily dose of about 0.01 to 100 mg/kg body weight, and preferably
between about 0.5 and about 20 mg/kg body weight, may be appropriate. The
daily dose can be administered in one to four doses per day.

30 The compounds may be formulated in topical ointment or cream, or as a
suppository, containing the active ingredients in a total amount of, for example,
0.075 to 30% w/w, preferably 0.2 to 20% w/w and most preferably 0.4 to
15% wiw. When formulated in an ointment, the active ingredients may be
employed with either paraffinic or a water-miscible ointment base.
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Altematively, the active ingredients may be formulated in a cream with
an oil-in-water cream base. If desired, the aqueous phase of the cream base
may include, for example at least 30% w/w of a polyhydric alcohol such as
propylene glycol, butane-1,3-diol, mannitol, sorbitol, glycerol, polyethylene

5 glycol and mixtures thereof. The topical formulation may desirably include a
compound which enhances absorption or penetration of the active ingredient
through the skin or other affected areas. Examples of such dermal penetratxon
enhancers include dimethylsulfoxide and related analogs. The compounds of
this invention can also be administered by a transdermal device. Preferably

10  topical administration will be accomplished using a patch either of the reservoir
and porous membrane type or of a solid matrix variety. In either case, the
active agent is delivered continuously from the reservoir or microcapsules
through a membrane into the active agent permeable adhesive, which is in
contact with the skin or mucosa of the recipient. If the active agent is absorbed

15  through the skin, a controlled and predetermined flow of the active agent is
administered to the recipient. In the case of microcapsules, the encapsulating
agent may also function as the membrane.

The oily phase of the emulsions of this invention may be constituted
from known ingredients in a known manner. While the phase may comprise

20 merely an emulsifier, it may comprise a mixture of at least one emulsifier with a
fat or an oil or with both a fat and an oil. Preferably, a hydrophilic emulsifier
is included together with a lipophilic emulsifier which acts as a stabilizer. Itis
also preferred to include both an oil and a fat. Together, the emulsifier(s) with
or without stabilizer(s) make-up the so-called emulsifying wax, and the wax

25 together with the oil and fat make up the so-called emulsifying ointment base
which forms the oily dispersed phase of the cream formulations. Emulsifiers
and emulsion stabilizers suitable for use in the formulation of the present
invention include Tween 60, Span 80, cetostearyl alcohol, mynstyl alcohol,
glyceryl monostearate, and sodium lauryl sulfate, among others.

30 The choice of suitable oils or fats for the formulation is based on
achieving the desired cosmetic properties, since the solubility of the active
compound in most oils likely to be used in pharmaceutical emulsion
formulations is very low. Thus, the cream should preferably be a non-greasy,
non-staining and washable product with suitable consistency to avoid leakage

35 from tubes or other containers. Straight or branched chain, mon¢- or dibasic
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the indicated route of administration. If administered per o0s, the compounds

10 may be admixed with lactose, sucrose, starch powder, cellulose esters of
alkanoic acids, cellulose alkyl esters, talc, stearic acid, magnesium stearate,
magnesium oxide, sodium and calcium salts of phosphoric and sulfuric acids,
gelatin, acacia gum, sodium alginate, polyvinylpyrrolidone, and/or polyvinyl
alcohol, and then tableted or encapsulated for convenient administration. Such

15  capsules or tablets may contain a controlled-release formulation as may be
provided in a dispersion of active compound in hydroxypropylmethyl
cellulose. Formulations for parenteral administration may be in the form of
aqueous or non-aqueous isotonic sterile injection solutions or suspensions.
These solutions and suspensions may be prepared from sterile powders or

20  granules having one or more of the carriers or diluents mentioned for use in the

. formulations for oral administration. The compounds may be dissolved in

water, polyethylene glycol, propylene glycol, ethanol, corn oil, cottonseed oil,
peanut oil, sesame oil, benzyl alcohol, sodium chloride, and/or various
buffers. Other adjuvants and modes of administration are well and widely

25  known in the pharmaceutical art.

In practicing the methods of the present invention for the treatment and
prevention of a variety of thrombotic conditions including coronary artery and
cerebrovascular disease, the compounds and pharmaceutical compositions of
the present invention are administered alone or in combination with one

30 another, or in combination with other therapeutics or in vivo diagnostic agents.
The coagulation cascade inhibitors of the present invention can also be co-
administered with suitable anti-platelet agreggation agents, mcludmg, but not
limited to ticlopidine or clopidrogel, fibrinogen receptor antagonists (e.g. to
treat or prevent unstable angina or to prevent reocculsion after angioplasty and

35 restenosis), anti-coagulants such as aspirin, warfarin or heparins, thrombolytic
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agents such as plasminogen activators or streptokinase to achieve synergistic
effects in the treatment of various pathologies, lipid lowering agents including
antihypercholesterolemics (e.g. HMG CoA reductase inhibitors such as
mevastatin, lovastatin, simvastatin, pravastatin, and fluvastatin, HMG CoA
5  synthatase inhibitors, etc.), anti-diabetic drugs, or other cardiovascular agents

(loop diuretics, thiazide type diuretics, nitrates, aldosterone antagonistics (i.e.,
spironolactone and epoxymexlerenone), angiotensin converting enzyme (e.g.
ACE) inhibitors, angiotensin II receptor antagonists, beta-blockers,
antiarrythmics, anti-hypertension agents, and calcium channel blockers) to treat

10  orprevent atheriosclerosis. For example, patients suffering from coronary
artery disease, and patients subjected to angioplasty procedures, would benefit
from coadministration of fibrinogen receptor antagonists and coagulation
cascade inhibitors of the present invention. Also, coagulation cascade
inhibitors could enhance the efficiency of tissue plasminogen activator-

15 mediated thrombolytic reperfusion.

Typical doses of coagulation cascade inhibitors of the present invention
with other suitable anti-platelet agents, anticoagulation agents, cardiovascular
therapeutic agents, or thrombolytic agents may be the same as those doses of
coagulation cascade inhibitors administered without coadministration of

20  additional anti-platelet agents, anticoagulation agents, cardiovascular
therapeutic agents, or thrombolytic agents, or may be substantially less than
those doses of coagulation cascade inhibitors administered without
coadministration of additional anti-platelet agents, anticoagulation agents,
cardiovascular therapeutic agents, or thrombolytic agents, depending on a

25  patient’s therapeutic needs.

All mentioned references are incorporated by reference as if here
written.

Although this invention has been described with respect to specific
embodiments, the details of these embodiments are not to be construed as

30 limitations. The following examples are provided to illustrate the present
invention and are not intended to limit the scope thereof. Without further
elaboration, it is believed that one skilled in the art can, using the preceding
descriptions, utilize the present invention to its fullest extent. Therefore the
following preferred specific embodiments are to be construed as merely

35 illustrative and not limitative of the remainder of the disclosure in any way
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Kis CH2; E~is CCONH; YOis formula (IV): s RL7 R18 6~ R 16~ D~ 2 D ~
R 9 ~b Q(lIV) 5 wherein D5, D6, J5, and J6 are independently selected from
the group consisting of C N, O S and a covalent bond with the ovi sos
that no nore than one is a coval ent bond, K2 is C) no norl Nﬂ!ﬁnzﬁ]e of D5,

D6, J5) anevoldebseopti onally O no nore than one of D~, PBrudmnesapd J6 is
optionally S, one of D5, D6) J5, and J6 nust be a coval ent bond when two of

D5) D6, J5, and J6 10 are Oand S) and no nore than four of D$) D6, J5, and
J6 are N, R16, “hatsgevey SomperidRibOtaming mubtiise edideos bfthe the@iaed from the group

consi sting of tficativhs B0 bl | oal kyl t hi o, al koxy,
oxy. A noLL }mmmuq‘emg“h%%eq:"?ﬁ?f°ﬁg‘;’ﬁgé¥“s‘“ﬁ‘$ia%yﬁ‘s)°ya| klyl sul fon§|>/)

ol kanoyi ) “hal osTRaye 8ie el ol sl serniiataes) hyamyal kyl 1
am noal kyl , and2%afigeff the conditions and processes of the following preparative
5  procedures can be used to prepare these compounds.
One skilled in the art may use these generic methods to prepare the
following specific examples, which have been or may be properly characterized
by 'H NMR, mass spectrometry, elemental composition, and similar
procedures. These compounds also may be formed in vivo.

10  The following examples contain detailed descriptions of the methods of
preparation of compounds of Formula (I). These detailed descriptions fall
within the scope and are presented for illustrative purposes only and are not
intended as a restriction on the scope of the invention. All parts are by weight
and temperatures are Degrees centigrade unless otherwise indicated.

15 The following general synthetic sequences are useful in making the
present invention. Abbreviations used in the schemes and tables include: “AA”
represents amino acids, “AcCN" represents acetonitrile, “AcOH" represents
acetic acid, “BINAP” represents 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl
“BnOH” represents benzyl alcohol, “BnCHO” represents 2-phenylethanal, “

20 BnSO,CI” represents benzylsulfony! chloride, "Boc" represents tert-
butyloxycarbonyl, “BOP” represents benzotriazol-1-yl-oxy-tris-
(dimethylamino), “bu” represents butyl, “dba” represents dibenzylidene-
acetone, “DCC" represents 1,3-dicyclohexylcarbodiimide, “DCM” represents
dichloromethane or methylene chloride, “DIBAH" or “DIBAL" represents

25  diisobutylaluminum hydride, "DMF" represents dimethylformamide, “DMSO”
represents dimethylsulfoxide, “DPPA” represents diphenylphosphoryl azide”,
“EDC" represents 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide
hydrochloride, “Ex. No."” represents Example Number, "Fmoc" represents 9-
fluorenylmethoxycarbonyl, “HOBt” represents hydroxybenzoltriazole”, “LDA”

30 represents lithium diisopropylamide, “MW™ represents molecular weight,
“NMM" represents N-methylmorpholine, “Ph” represents phenyl or aryl,
“PHTH” represents a phthaloyl group, "pnZ" represents 4-nitrobenzyloxy-
carbonyl, “PTC" represents a phase transfer catalyst , “py” represents pyridine

“ RNH," represents a primary organic amine, “SEM” represents 2-
35  (trimethylsilyl)ethoxy-methy! chloride, “p-TsOH" represents

*

142



R16 and R19 are optionally Qo with the proviso that no nore than one of R16
and R19 is @ at the sane tinme and that Qb is.QJe; QJ Is selected fromthe
group consi sting of NR2~RZ1l) Qoe wherein Qbe is h drido) and C NR~ NR~-R24 Y
(), with the provisos that no nore than one of R20 54 19 NOV

WO 00/69826 PCT/US00/08220

paratoluenesulfonic acid, “TBAF” represents tetrabutylammonium fluoride,
"TBTU" represents 2-(1H-benzotriozole- 1-y1)-1,1,3 3-tetramethy! uronium
tetrafluoroborate, “TEA" represents triethylamine, “TFA” represents
trifluoroacetic acid, “THF” represents tetrahydrofuran, “TMS” represents

5  trimethylsilyl, “TMSCN” represents trimethylsilyl cyanide, and “Cbz” or "Z"
represents benzyloxycarbonyl.

GENERAL SYNTHETIC PROCEDURES
AND SPECIFIC EXAMPLES

10 The pyridone compounds of the present invention can be synthesized, for
example, according to the following procedures and Schemes given below.

A pyridone having a fused aryl or heteroaryl group can be considered to be
a quinolone. A generic quinolinone analogous structure to the basic pyridone ring
type is shown in Figure 1. W, X, Y and Z are optionally selected from CH,

N
X r'(
\ W
L
N 0
B/A\g g/Y
0

Figure 1. Quinolinone Analogues of Pyridones

15

N, CF, CCl, C-CN, C-CHj, C-CH,CHj, C-NH,, C-CH,NH,,
C-CH,NHCH;, C-NHCHj, C-N(CHj),, C-CH(NH,)CH,,

20 C-CH,CH,NH,, C-NHOCHj, C-NHOCH,CH,, C-C(NH)NH,,
C-C(NOH)NH;, C-OH, C-CH,0H, C-CH,CH,0H, C-CH(OH)CH;,
C-OCH3, C-OCH,CHj, C-CO,H, C-CO,CH;, C-C(O)NH,,
C-C(O)NHCH;, C-C(O)NH(CHj),, C-CH,CO,H, C-SO,NH,,

C-S8O,NHCHj, C-NH(O)CCH;, and C-NH(O)CCF;. Quinolones in which W of
25 W-X=Y-Zis attached to the four and five positions of the pyridone instead of the
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19 NOV Z003 WD 001 69826 PCT/ US00/ 08220 and R21 is hydroxy at the sane tine
and that no nore than one of R23 and R24 is hydroxy at the sane tinme; R20
R21 R23 R4 ~d R25 ~, e independently selected fromthe group CZ@I sting of
hydri do) al kyl, and hydr oxy; 5 s. Qis selected fromthe nsi sting
of a sinngchofmglzent bond) CH2, and CH2CH2. PCT/US00/08220

five and six positions can be prepared by comparable procedures. A general
procedure for the preparation a wide variety of quinolone type 2-pyridones is
summarized in Scheme 1 and Scheme 2. These procedures can accommodate
the introduction of a wide range of substituents into the fused ring either as such,
5 precursors groups for desired groups (for example, a nitro for subsequent
conversion to an amino, an acetoxymethyl for subsequent hydrolysis to an
hydroxymethy! or oxidation to an aldehyde or carboxylic acid, and the like) or
using protected groups. The preparation of specific quinolinone analogues of a

pyridone of this invention are exemplified as in Example 1 through Example
10 16
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I n anot her even nore preferred enbodi nent of conmpounds of Fornula | or a
phar maceutically acceptable salt thereof) JisO 10 Bis optionally sel ected
fromthe group consisting of hydrido, C2-C8 al kyl) C3-C8 al keny,

al kynyl) and C2-C8 hal oal kyl ) wherein each nenber of gr od% &EY simptl onal |y
substi t ut eg, carbon up to and including 6 atons fr Qi nt of

at t achnent (())]%g t% A wth one or nore of the group conmgﬁ"hﬁ)%@?zﬁ?,z, R33,
R34) R35 ~d R36; 15 R32) R33 R34) R35 ~d R3fi ~e independently selected

fromthe group cons 0 i 1.do al oacet am do) am di no,
guani di no)g al II?oxy) ﬁ%‘%’ﬂ% &em% @A%gﬁgﬁﬁmgﬁ' wer al kyl am )no,

al kyl t hi o) am dosul fonyl) nDnoaIkyI anldqé ggonyl di al kxl am dosul f onyl
al kyl) hal o, hal oal kyl ) hal oal kgx¥ koxy, carboxy,
car boxam do, 2 0 cyano, and Qo; }JA |s S Iecte ronlt group consisting of
singl e covalent bond and (CH(R1Y)) pa ) ~,+Wwherein rir is an integer

QS er sel ected9xp t hrough 3) and
(R~); 2 5 R-1is
d alkyl; R15 is
halo) al kyl') and hanaIkyI

piperidine
toluene

selected fromO through 1, pa i
W- is selected fromthe groug knsWstl ng NHQ(R"') NC( 0) an
sel ected fromthe group .con I ng or ny

selected fromthe group co i

a
|
O2N ~ AW
NaHIDl\Sl)F | N |
Methyl bromoacetate OE”» 0/
/\ 0 Hz
I)l( B=0 /)\ Pd/C
S MW < NaBH(OAc), I>|<
.
N N
H
o]
AN T
W A
N N [fseon
|
N
HT O/ Y Y
AB 0 BacON l N _
0
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55 ,9 9 NOv 2008 WO 00/ 69876 PCT/ US00/ 08220 ~ 1S NH, R1 and XO are
I ndependently selected fromthe group consisting of hydrido, hydroxy,

hydr oxyam no, am di no) am no) cyano, hydroxyal ky() al ko y%Ngv k2q]3
al kyl am no, am noal kyl, atkylthio, alkoxyam no, hal oal k?l hal oal koxy)

and hal o; Wg ob/gosze—- Q PCT/US00/08220

Scheme 2: General Quinolone Synthesis-1 (Concluded)

EDC
HOBT, aN
< CozYNH, _ NaOH ﬂ(
W
Pd/C, H, 2\ l
N
B\ﬁ o
v °
N
H EDC

HOBT,
/ \X NaOH_ Cbz-Y°-NH, -

A
l \/E\ /\r( Pd/C, H,
Hh'l " o A |
A

s 0 |
A
/\x HN N
| a8 ©
NP
B-A-C(Q) |
H ¥ ~
A
NaOH o ||
\
EDC B-A-C(O I N\/ﬁ\
HOBT, ( )\” N/ Yo
Cbz-Y°-NH H
ZPdCH, 4
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Z~ is selected fromthe group consisting of covalent single bond, 0, S, NH,
and CH2; Qis selected fromthe group consisting of aryl and heteroaryl
wherein a 10 carbon adjacent to the carbon at the point qé ait ment is
optionally substituted by R9, the other carbon adjacent N rbon at

t he point vad oidodagchment is optionally substituted by R bramoefdsdeon

adj acent to RO and two atons fromthe carbon at the point of attachnent is
optionally substituted by Rl~, a carbon adjacent to R13 and two atons from
the carbon at the point of attachment is 15 optionally substituted by R 12,
and any carbon adjacent to both R lg dﬂﬁ@ R 12 is optionally substituted by
R11; R9, R11l) and R13 are |ndependent y se ected fromthe group consisting
of hydrido, hydroxy, am no) am gk guani di n ower al kyl am no,

al kyl t hi o) al kyl sul fonam do, finyl) alkyNyulfonyl) 2 0

am dosul fonyi, nonoal kyl oxy, hal o) hal oal kyl,

hal oal koxy) hydroxyal ky nd ano; Rl~ and Rl12 are

i NTNHZ
oH o
TFA  NH
5 EX-1A) 3-Nitro-1H-Quinolin-2-One (2.35 g, 12.37 mmole) in 50 ml

anhydrous DMF was mixed with NaH 60% in mineral oil (0.59 g, 14.87 g), and
the mixture was stirred for five minutes. To this mixture, 2-methyl-2-bromoacetate
(2.27g, 14.84 mmole) was added dropwise. After stirring the reaction mixture for
2 hours at 20 °C, DMF was removed via vacuum rotary evaporation to lead to a

10 yellow oil residue. The residue was triturated in water to yield a yellow solid that
was washed with water and hexane. The yellow solid was re-crystallized in
ethylacetate to yield a yellow needle crystal solid (1.38 g) as the expected product,
methyl-(3-nitro-2-oxo-2H-quinolin- I-yl)acetate. More product (1.20 g) was
obtained from the mother liquor via silica gel flash chromatography to separate it

15  from the O-alkylated side product (0.334 g). The desired product (EX-1A) yield
was 80%. HPLC-MS (0 to 95% AcCN / 6 min @ 1.0 mL / Min @ 254 nm @ 50

°C): retention time 2.48 min, M+H"* = 263.2 for formula C 12H10N20s. 'HNMR

(400 MHz, CDCl3): 3.80 (s, 3H), 5.17 (s, 2H), 7.19 (d, ] = 8.4 Hz, 1H), 7.40
(t.J =7.6 Hz, 1H), 7.76 (t, ] = 7.6 Hz, 1H), 7.78 (d, J = 8.4 Hz, 1H), 8.61 (s,

20 1H). '>C NMR (101 MHz, CDCLy): 8 44.2, 52.9, 114.2, 117.1, 124.0, 131.7,
134.8, 137.9, 140.6, 154.0, 167.6.

EX-1B) Compound EX-1A (2.51 g, 9.58 mmole) was mixed with 10%
Pd on activated carbon (0.51 g, 0.48 mmole) in 150 ml methanol. The mixture
was stirred under H, that was introduced through a rubber balloon for 2 hours.

25  The reaction mixture was filtered, and the methanol was removed to yield a white
crystalline solid (2.06 g, y =93%) as methyl-(3-amino-2-oxo-2H-quinolin-1-
yDacetate (3). HPLC-MS (0 to 95% AcCN /6 min @ 1.0 mL / Min @ 254 nm @
50 °C): retention time 2.12 min, M+H* = 233.1 for formula C2H3N,0s.
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hydrido) acetam do, hal oacetam do, am dino, guanidino, alkyl) alkoxy)
hydroxy, am no, al koxyam no) | ower alkylam no, alkylsulfonam do) 25

am dosul fonyl ) nonoal kyl am dosul fonyl) dial kyl am dosul faon W(

hydr oxyal kyl , al kyl enyl am no, carboal koxy) carboxy) car bd )

am docar bomy aorepsaé o, hal oal kyl ) and cyano; 56 , 19 Nov BEpdsidesflp! 69826

Compound 3 (2.04 g, 8.79 mmole) and pyridine (3.55 ml, 43.95 mmole) were
dissolved in 200 ml acetonitrile. This mixture was cooled down to ~10 °C with a
water-acetone-dry ice mixture bath. To this mixture, a-tolunesuifonyl chloride
(4.19 g, 21.98 mmole) dissolved in 10 ml acetonitrile was added dropwise
5  quickly. The reaction mixture was stirred for 2.5 hours from -10 °C to 0 °C.

During the reaction, the product as a white solid precipitated from the solution.
The pure product, methyl-(3-benzylsulfonylamido-2~oxo-2H~quinolin—l-yl)acetate
(EX-1B) (2.92 g) was obtained by filtration and washing it with acetonitrile.
More product (0.34 g) was obtained by working up the filtrate and subjecting it to a

10  Biotage-40silica gel column chromatography using 25% ethylacetate in hexane as
the elute. HPLC-MS (0 to 95% AcCN / 6 min @ 1.0 mL / Min @ 254 nm @ 50

°C): retention time 3.52 min, M+Na* = 408.9 for formula C,9HgN;0sSNa. 'H

NMR (400 MHz, CDCl3): 33.81 (s, 3H), 4.42 (s, 2H), 5.14 (s, 2H), 7.09(d, J

=8.8 Hz, 1H), 7.27 (m, 5H), 7.48 (t, J = 7.6 Hz, 2H), 7.61 (d, J = 10 Hz, 1H),
15 861 (s, IH). "CNMR (101 MHz, CDCl,): 5 44.5, 52.8, 58.5, 113.3, 119.5,

120.4, 123.5, 127.2, 127.8, 128.7, 128.8, 129.0, 129.2, 130.8, 135.2, 157.3,
167.9.
| EX-1C) Compound EX-1B (3.19 g, 8.26 mmole) was dissolved in 50
ml THF, 30 ml MeOH and 50 ml 1 M LiOH. The mixture was stirred at 20 °C for
20  one hour. The mixture was concentrated to remove the organic solvents. The
remaining aqueous solution was acidified to pH = 1 with 1M HCl, and a solid
precipitated from the solution. The solid was purified by filtration, washing with
1M HCl and water, and drying viz vacuum to give a white solid as the pure product
(3-benzylsulfonylamino—2-oxo-2H-quinolin-l-yl)acetic acid (EX-1C) (2.98 g,
25 yield of 97%). HPLC-MS (0 to 95% AcCN /6 min @ 1.0 mL / Min @ 254nm @

30 °C): retention time 3.09 min, M+Na* = 395.2 for formula C,gH;¢N,05SNa.

'HNMR (400 MHz, CDCl;): 8 4.54 (s, 2H), 5.13 (s, 2H), 7.15 (t,J = 87.2 Hz,

1H), 7.23 (m, 3H), 7.33 (m, 3H), 7.50 (t, ] = 7.6 Hz, 2H), 7.59 (s, 1H).
EX-1D) Compound EX-1C (0.209 g, 0.56 mmol), EDC (0.140 g, 0.73
30 mmol) and HOBt (0.112 g, 0.73 mmol) were mixed in 1.5 ml DMF, and the
mixture was stirred at 20 °C for 10 minutes. To this mixture was added the
premixed solution of (48)-(9C1)-N-[[[4—amino-5-hydroxy-5—(2—
thiazolyl)pentyl]amino]irninomethyl]-4-methoxy-2,3,6—
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[ [ 4 [ ~: R18 R
Kis CHZ, E~is ONH; YO0is fornula (I~ s RL7
Tg/ B§02/ 9~8-22RI0 9 ~b Q(IV) 5 an ein D5) D6) J5) and J6 are independently
sel ected fromthe group consisting of C) N, O S and a covalent bond with
the provisos that no nore than one is a coval ent bond) KIZ9iNOVCR0090 nore

0l90/ [ ﬁ@ 5, and J6
eo 9gp¥, J5, and J6 is O no nore than one ofy sobBs220) 2
itgag C)(r)]ne gvf Dg) D6, J5) and J6 nust be a coval ent bond en two of D5) Dg,

6 are Oand S, and no
J5, and J trimethylbenzenesulfonamide HCI salt (0.387 g, 0.73 mmol),

diisopropylethylamine (0.65 ml, 3.93 mmol) in 1.5 ml DMF. The combined
reaction mixture was stirred for 45 minutes at 20 °C. The reaction mixture was
partitioned between ethylacetate and saturated ammonium chioride aqueous
5  solution. The organic phase was washed with saturated aqueous potassium

carbonate and ammonium chloride solution, dried over Na,SO, After removing
the ethylacetate, the residue was subjected to a Biotage silica gel column
chromatography to yield a white solid as the product N-[2(S)-1(R,S)-2-(1-
hydroxy-1-(2-thiazolyl)]-5-[[(4—met.hoxy-2,3,G-Uimethyl)sulfonylanﬁno]-

10 iminomethyl]aminopentyl]-[3—benzylsulfonylanﬁno—Z-oxo—ZH-quinolin-1-
yDacetamide (EX-1D) (0.347 g, y = 76%). HPLC-MS (0 to 95% AcCN/ 6 min
@ 1.0 mL/ Min @ 254 nm @ 50 °C): retention time 3.75 min, M+H* = 810.3 for

formula C37H,43N+0gS;. Since the compound is 2 mixture of two diastereomers,
the 'H NMR and ®C NMR was complex.

15 EX-1E) Compound EX-1D (0.32 8, 0.395 mmol) was mixed with 1,3-
dihydro- 1-hydroxy-3 3-bis(trifluoromethy!)-1-oxide-1 .2-benziodoxole (0.238 g,
0.593 mmole) in 5 ml acetonitrile. The mixture was stirred at 20 °C for 2 hours. It
was then mixed with 30 ml 1M NaHSO, aqueous solution. The combined solution
was extracted with ethylacetate, and the organic phase was washed with saturated

20 NaHCO, aqueous solution and dried over Na,SO,. After removing the
ethylacetate, the remaining residue was subjected to a silica gel flash column
chromatography using 30% ethylacetate in hexane as elute to yield a white solid as
the product N-[[2(S)- 2-[1-Oxo- 1-(2—thiazolyl)]-5—[[[(4-methoxy-2,3,6-
trimethyl)sulfonylanﬁno]inﬁnomethyl]amino]pentyl]-(3-benzylsulfonylamino—2—

25 oxo-2H-quinolin-1-yl)acetamide ( EX-1E) (0.296 g, 93%). HPLC-MS (0 to 95%
AcCN/6min @ 1.0mL/Min @ 254 nm @ 50 °C): retention time 4.07 min,

M+H" = 808.2 for formula C37H,;|N;05S, 'H NMR (400 MHz, acetone-dg): 8

1.71 (b, 4H), 2.07 (s, 3H), 2.59 (s, 3H), 2.64 (s, 3H), 3.24 (m, 2H), 3.80 (s,
3H), 4.62 (s, 2H), 5.17 (d, J = -16.4 Hz, 1H), 5.22(d, J = 16.4Hz, 1H), 5.62
30 (m, 1H), 6.47 (b, 2H), 6.64(s, 1H), 7.24 (m, 4H), 7.36 (m, 3H), 7.44 (m, 2H),

7.59 (t,J =7.2 Hz, 2H), 7.95 (b, 1H), 8.08 (m, 3H). *C NMR (101 MHz,

CDCly): 6 12.0, 15.6, 18.6, 24.2, 41.1, 46.6, 55.8, 55.9, 58.5, 66.1, 112.3,
120.3, 121.2, 123.8, 124.8, 128.5, 125.1, 129.2, 129.3, 129.6, 129.7, 129.9,
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10 nore than four of D5) D6, J5) and J6 are N, with the provisos that R16)
R17) R18) and R19 are each independently selected to maintain the

tetraval ent nature of carbon) trivalent nature of nitrogef%d'tnve@%val ent
nature of sulfur, and the dival ent nature of oxygen; R16; ~) , and R19

are i ndepepdalsats sel ected fromthe croup 15 consisting perH¥flesAe)
am di no, guani di no) carboxy, hal oal kylthio, alkoxy, hydroxy) amno) |ower

al kyl am no, al kill thio, alkylsuifinyl, alkylsulfonyl, alkanoyl)
hal oal kanoyl) &3@13119al35.8,H355a1340,,130.8] i kQ5Y.4, sals,Qs5.8] 1656,
al kyl enyl am nojeandegwano;, R16 and R19 are optionally Qo with the proviso

that no nore than e 20 9 is at the sane tine and that
is O 57 19 Novctgcmun&x%((fﬂg gl,:%.296 mmol) was treated with thioanisole @

(0.220 g, 1.78 mmol) and 8 m! trifluoroacetic acid for 5 hours. After removing
5  the TFA, the residue was triturated in diethylether twice and ethylacetate once to
give a white amorphous solid as the product N-[[2(S)- 2-[1-Oxo-1-(2-thiazolyl)]-5-
[(amino)iminomethyl)amino] pentyl]-(3-benzylsulfonylamino-2-oxo-2H-quinolin-
-~ I-yDacetamide trifluoroacetic acid salt (0.183 g, yield of 87%). HPLC-MS (0 to
95% AcCN /6 min @ 1.0 mL / Min @ 254 nm @ 50 °C): retention time 3.07 min,

10 M+H" = 596.2 for formula CyyH;N70S,. 'H NMR (400 MHz, DMSO-dg): 8

1.58 (bm, 2H), 1.67 (bm, 1H), 1.90 (b, 1H), 3.10 (bm, 2H), 4.60 (s, 2H), 3.80
(s, 3H), 4.62 (s, 2H), 5.01 (d, J = -17.2 Hz, 1H), 5.11 (d, J =-17.2 Hz, 1H),
5.38 (m, 1H), 6.80-7.70 (m, 15H), 8.14(s, 1H), 8.23 (s, 1H), 8.88 (b, 1H),

9.99 (d, ] = 8.0 Hz, 1H). '°C NMR (101 MHz, DMSO-dg): b 25.3, 28.0, 44.9,

15 486, 54.4,58.0, 114.2,119.7, 121.9, 124.8, 126.1, 128.2, 128.3, 128.7,
131.0, 135.9, 137.1, 138.7, 144.7, 145.4, 156.6, 157.4, 164.4, 166.8, 191.4.

Example 2

X
H
NH,
NH
20 EX-2A) 3-Benzylsulfonylamino-z-oxo-ZH-quinolin-l-yl)acetic acid was

coupled with benzyl-[[(4—aminomethylphenyl)iminomethyl] aminojcarbamate
hydrogen chloride salt using EDC, HOB as coupling agents in the presence of
DIEA in DMF. Work up procedure gave a white amorphous solid as the product,
N-{[4- [(benzylcarbouyl—amino)iminomethyl]phenyI]methyl]-(3-

25 benzylsulfonylamino-Z-oxo—2H-quinolin-I-yl)acetamide. HPLC-MS (0 to 95%
AcCN/6 min @ 1.0 mL/Min @ 254 nm @ 50 °C): retention time 3.38 min,

M+H" = 6383 for formula C3,Hy,N5OgS. 'H NMR (400 MHz, CDCly): 8 4.38
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WO 00i 69si 6 rcT~sooi osno @ is selected fromthe group consisting of
NR2aR21, Q- wherein Q- is hydrido) C(NR25)NR23R24, and

N( R26) C( NR25) N( R23) (R24}, with the provisos that no m)rﬁ tHW of R~ and
R21 is hydroxy at the same tinme and that no nore than a S and R24 is
hydroxy at wdwesaase tinme; 5 R29 R21, R23, R24) R25) and BePusioRs

I ndependently selected fromthe group cvasisting of hydrido, al ky?, and
hydr oxy;

y y (s, 2H), 4.50 (d, J = 6.0 Hz, 2H), 4.92 (s, 2H), 5.14 (s, 2H), 7.06 (t, J = 7.2

Hz, 1H), 7.13 (t, J = 7.6 Hz, 2H), 7.15-7.24 (m, 6H), 7.30-7.40 (m, 6H), 7.45
(m, 3H), 7.52 (m, 1H), 7.57 (d, J = 8.4 Hz, 2H), 8.65(b, 1H), 9.09 (b, LH).
Compound EX-2A (0.118 g, 0.185 mmol), p-toluenesulfonic acid mono
5  hydrate (0.035 g, 0.185 mmol) and 10% Pd on activated carbon (0.029 g, 0.018
mmol) were mixed with 5 m] methanol. The mixture was stirred for 2 hours under
an atmosphere of hydrogen that was introduced through a rubber balloon. After
filtering off the catalyst and removing the methanol, the remaining residue was
recrystallized in a solvent of 2:1 ether to methanol to yield a white amorphous solid
10  asthe product, N-[[4-[(amino)inﬁnomethyl]phenyl]methyl]-(3-benzylsulfonyl-
amino-2-oxo-2H-quinolin-1-yl)acetamide P-toluenesulfonic acid salt, (0.080 g,
yield = 64%). HPLC-MS (0 to 95% AcCN / 6 min @ 1.0 mL / Min @ 254 nm @
50°°C): retention time 2.81 min, M+H" = 504.5 for formula C,gH,sN50,S. 'H

NMR (400 MHz, CD;0D): 6 2.36 (s, 3H), 4.52 (s, 2H), 4.57 (s, 2H), 5.15 (s,
15  2H), 7.18-7.32 (m, TH), 736 (t, J = 7.2 Hz, 2H), 7.48-7.55 (m, 4H), 7.59 (s,
1H), 7.70 (d, J = 8.0 Hz, 2H), 7.74 (d, ] = 8.4 Hz, 2H).
Example 3

QA[(('E\N\/&N

p-MePhSOH

EX-3A) Methyl 2-[3-amino-2-oxo—2H-quinolin-l-yl]acetate, (9.1¢g,39.2
20  mmol) was mixed with Boc anhydride (9.41 g, 43.1 mmol), triethylamine (6 ml,
43.1 mmol) and DMAP (50 mg, 0.4 mmol) in 200 ml DCM. The reaction mixture
was stirred at 20 °C for 14 hours. The reaction solution was washed with 1M citric
acid solution twice, saturated sodium bicarbonate solution three times, saturated

ammonium chioride once and it was dried over anhydrous MgSO,. After filtration

25  and removing the solvent, the residue was treated with methanol. A white solid
was precipitated. Filtration and washing with methanol, the pure product , EX-
3A, was obtained as a white powder (9.90 8, 87%). HPLC-MS (0 to 95% AcCN /
6 min @ 1.0mL/Min @ 254 nm @ 50 °C): retention time 2.85 min, M+H* =
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& is selected fromthe group consisting of a single covalent bond) CH2,
and CH2CH2. In still another even nore preferred enbodi nent of corrpoynds of
10 Formula | or a pharnaceutically acceptable salt there gw Bis

sel ected fromthe group consisting of C3-C7 cycloal kyl a heterocycl yl)
wher ei n eawb ooi93gs carbon is optionally substituted wth FEgusedidkig carbon
other thaa the ring carbon at the point of attachnent of Bto Ais 15
optional |y substituted with oxo prOV| ded that no nore than one ring carbon

i's substituteddiyl foxfornmila CHH, Sa0E "H NMIR (500VHE VIBRRSL- @Bdr% 878 IrOgen
adj acent 10t hg o 38200 3R, £ 15" 0800, 5 3 2S00, 3he R rgl!Y
1H), 7.43 (t,] = 7.6 Hz, 2H), 7.61 (d, J = 7.6 Hz, 1H), 7.96 (s, 1H), 8.39 (s,
1H). BcNMR (101 MHz, Methanol-d,): d (ppm) 44.4, 52.5, 52.6, 113.1,
5 118.9,121.0, 123.3, 127.4, 128.4, 128.5, 134.5, 153.9, 157.6, 168.1.
EX-3B) Compound EX-3A (1.09 g, 3.75 mmol) was mixed with KOH
(52 g, 92.8 mmol) in 30 m! water and 30 ml methanol. After refluxing for three
hours, the reaction solution was concentrated to 10 m! and acidified with
concentrated HCI to pH = 2. After cooling down to 0 °C, the product was filtered
10 out, washed with water and dried via vacuum. A yellow powder acid was obtained
as the pure product (0.733 g, y = 90%). HPLC-MS (0 to 95% AcCN / 6 min @
1.0 mL./ Min @ 254 nm @ 50 °C): retention time 1.60 min, M+H" = 219.1 for
formula C,;H; | N;0;.

EX-3C) Compound EX-3B (0.296 g, 1.16 mmol) was treated with

15  phenylacetaldehyde (0.21 g, 1.74 mmol) in 15 ml methanol for 10 minutes. To
this mixture was added sodium cyanoborohydride (0.08 g, 1.28 mmol). After two
hours, the reaction was completed. Methanol was removed under reduced pressure
and the residue was mixed with water. The product‘2-[3—(2-phenylethylamino)-2~
oxo-2H-quinolin-1-yl]acetic acid (EX-3C) was obtained after filtration and

20  washed with water as a white powder (0.225 g, 60%). HPLC-MS (O to 95%
AcCN/6 min @ 1.0 mL/Min @ 254 nm @ 50 °C): retention time 3.55 min,
M-+H" = 323.2 for formula CygH;oN,03. 'H NMR (400 MHz, Methanol-d.): d
2.97(t,J = 7.2 Hz, 2H), 3.45(t, J = 7.2 Hz, 2H), 5.02 (s, 2H), 6.65 (s, 1H),

7.13-7.29 (m, 8H), 7.46 (d, J = 8.0 Hz, 1H). *C NMR (101 MHz, Methanol-

25 d,): d (ppm) 35.9,45.5,46.6,105.7, 115.1, 123.9, 124.5, 125.9, 127.0, 127.4,
129.6, 129.8, 133.9, 137.8, 140.8, 159.9, 173.1.
EX-3D) Compound EX-3D was synthesized in same way as described
for compound EX-2A. It is a white powder. HPLC-MS (0 to 95% AcCN / 6 min
@ 1.0 mL /Min @ 254 nm @ 50 °C): retention time 3.65 min, M+H* = 588.6 for

30 formula Cy5H34N5O,. 'HNMR (400 MHz, Methanol-d,): d 2.95 (t, J = 7.2 Hz,

2H),3.43 (t, J = 7.2 Hz, 2H), 4.46 (s, 2H), 5.09 (s, 2H), 5.37 (s, 2H), 6.64 (s,
1H), 7.13-7.29 (m, SH), 7.38-7.41 (m, 3H), 7.47 (m, 4H), 7.70 (d, ] = 8.4 Hz,

2H). °C NMR (101 MHz, Methanol-d,): d (ppm) 35.8, 43.7, 45.4, 46.9, 70.6,
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ring carbon or nitrogen adjacent to the RO position and two atons fromthe
point of attachnment is optionally substituted with Rl~) a ring carbon or 2
0 nitrogen adjacent to the R13 position and two atons fraiy &wrz i nt of
attachnment is optionally substituted with Rl2, a ring carbo at ons
from the peidyosedzsattachment and adjacent to the Rl~ pospiifties.,optionally
substituted with R11, a ring carbon three atons fromthe poln o?fz
attachnment and adjacent to the R12 position is optionally substituted with
R33) and a ringd058, 114.9,124.2, 124.6, 126.0, 127.2, 127.4, 129.1, 129.6, 129.7, 129.8,

129.9, 130.0, 133.8, 137.8, 140.7, 160.2, 170.3.

The product of Example 3 was synthesized in same way as described for
compound of Example 2 as a p-toluenesulfonic acid salt and an amorphous solid.
5 HPLC-MS (0t095% AcCN/ 6 min @ 1.0 mL / Min @ 254 nm @ 50 °C):

retention time 3,18 min, M+H* = 454.1 for formula C57HygN;0,. '"H NMR (400

Mz, Methanol-d,): d 2.32 (s, 3H), 3.03 (t, J = 7.2 Hz, 2H), 3.56 (t, J = 7.2 Hz,
2H), 4.48 (s, 2H), 5.14 (s, 2H), 7.19 (d, J = 8.0 Hz, 4H), 7.26-7.34 (m, 6H),
7.48 (d, J = 8.0 Hz, 2H), 7.55 (s, 1H), 7.64 (d, ] = 7.6 Hz, 1H), 7.69 (t, ] = 8

10 Hz, 4H), 8.72 (s, 2H), 9.18 (s, 2H). "°C NMR (101 MHz, Methanol-d,): d
(ppm) 21.3,34.3, 43.7, 46.8, 59.6, 115.4, 122.0, 124.6, 126.9, 127.8, 128.2,

128.3, 129.0, 129.2, 129.5, 129.7, 129.8, 129.9, 130.3, 131.4, 137.4, 138.9,
141.8, 146.7, 159.5, 168.2, 168.3, 169.7.

15 Example 4

NH,
' p-MePhSOzH NH
EX-4A) 2-[3-Arni.no-2-oxo—2H-quinolin-l-yl]acetic acid, (0.206 g, 0.81

mmol) was treated with benzenesulfonyl chloride (0.172 g, 0.97 mmol) in pyridine
for one hour. After removing the pyridine, the residue was recrystallized in

20  acetone to yield a white crystal solid as the product, 2-[3-benzenesulfonylamino-2-
oxo-2H-quinolin-1-yl]acetic acid, (EX-4A)(0.117 g, y = 41% ). HPLC-MS (0 to
95% AcCN /6 min @ 1.0 mL / Min @ 254 nm @ 50 °C): retention time 2.85 min,
M+H" =359.2 for formula C)7H) sN,0,S. 'H NMR (400 MHz, Acetone-dg): d
3.12 (s, 2H), 7.28 (t, J = 7.2 Hz, 1H), 7.36 (d,J =8.8 Hz, 1H), 7.48-7.63 (m,

25  4H),7.75(dd, J = 8, 1.6 Hz, 1H), 7.74 (s, 1H), 8.00-8.03 (m, 2H). >C NMR

(101 MHz, Acetone-d¢): d (ppm) 44.8, 115.0, 120.8, 120.9, 123.9, 127.8,
128.1, 129.4, 129.9, 130.1, 134.2, 136.7, 140.4, 158.2, 169.1.
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QL9 NOV 2003 WD 001 69826 PCTI USO0/ 08220 car bon four atonms fromthe point of
attachnment and adjacent to the R 1 and R33 positions is optionally
substituted with R34; R9, Rl11l) and R13 are independently %ehﬁ
group consi sting of hydride) hydroxy) am no, am dino) gua

al kyl am novoab/keg2& hi o, al kyl sul f onam do, al kyl sul finyl, mm;sbmdzioonyl
nonoal kyl am dosul fonyl, al kyl) al koxy, hal o) hal oal kyI ,
hal oal koxy, hydroxyﬁk&?co%%ggﬁx £RT boxam do, ~and cyano;

am dosul f onyl ,

10

15

20

25

A was synthesized in same way as described
for compound EX-2A giving a white powder. HPLC-MS (0 to 95% AcCN/ 6
min @ 1.0 mL / Min @ 254 nm @ 50 °C): retention time 3.23 min, M+H" = 624.2
for formula C33H3oN5sOsS. "H NMR (400 MHz, Methanol-d,): d 4.45 (s, 2H),
5.06 (s, 2H), 5.38 (s, 2H), 7.24-7.60 (m, 14H), 7.71 (d, J = 8.0 Hz, 2H), 7.84
(s, 1H), 7.4 (d, J = 7.2 Hz, 2H). °C NMR (101 MHz, Methanol-d,): d (ppm)
43.7,47.0,70.7, 1153, 121.7, 122.5, 124.5, 127.3, 128.4, 129.1, 129.6,

129.7, 129.9, 130.0, 130.1, 130.2, 130.3, 134.4, 135.8, 137.2, 140.8, 147.7,
154.6, 159.3, 167.9, 169.8.

Compound of this example was synthesized in same way as described for
compound Example 2. It is an amorphous off-white solid and a p-
toluenesulfonic acid salt. HPLC-MS (5 to 95% AcCN / 6 min @ 1.0 mL/Min @
254 nm @ 50 °C): retention time 2.02 min, M+H* = 490.1 for formula
CasHqN5O,S. 'HNMR (400 MHz, Methanol-d,): d 2.34 (s, 3H), 4.46 (s, 2H)
5.06 (s, 2H), 7.20 (d, J = 8.0 Hz, 1H), 7.24-7.29 (m, 2H), 7.46-7.51 (m, 6H),
7.55(d, J = 7.2 Hz, 1H), 7.62 (d, ] = 8.0 Hz, 1H), 7.71 (m, 4H), 7.86 (s, 1H),
7.95 (d, J = 8.0 Hz, 2H). *C NMR (101 MHz, Methanol-d,): d (ppm) 21.3,
43.6,46.9, 115.1, 121.6, 122.4, 124.4, 126.8, 127.9, 128.2, 128.9, 129.0,
129.5, 129.7, 130.1, 130.2, 134.3, 137.0, 140.6, 146.6, 159.2, 169.5, 184.2.

Example §
' N

i 2N O Hcl

HN N A

)

NH

Ph™ S0 HCl

NH

HoN
EX-5A) A solution of 2-amino pyridine (20.42 8, 217.0 mmol) in
dichloromethane 500 mL was cooled to 0°C and treated with triethyl amine (36.29
mL, 260.4 mmol) and pivaloyl chloride (28.06 mL, 227.8 mmol). After 15
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R10 and R12 are independently selected fromthe group consisting of

hydri de, acetanudo, hal oacetam do, alm'kd: no) guan: gl Ine, I ?I kyl, 9gl koxy, 10
hydr ox am no, al koxyami no, |ower alkylam no, alkylsulfo

ani dosﬁl)fonyl ) nmonoal kyl ani dosul fonyl, dial kyl ani dosul fﬂm") 2003

hydr oxyal Iwgbyessdékyl enyl ami no, carboal koxy, carboxy) carroraysad/isyio)

am docar bonyl) hal o) hal oal kyl, and cyano; R33 and R34 are independentl|y
sel ected fromthe group consisting of 15 hydride, acetam do) hal oacetamn do)
ani di no) guani GHIVES: thy feaction mxfure wasallowad 190V arm tionp sempeauré muetir al kyl ani no)
al kyl thi o, amni oesnight.oTiyd rractiommixiiey vaegtuskd Shtofi@atd)thelir, hyepwhgosul fonyl ,

h | pal hydr oxyal kyl )  carboal Koxy) carboxy,
2151%1);@2?1185 csg%% &gﬂhsc?t@?é)ﬁ“?éég(@ﬂ)eé%”ﬁPb‘?ﬁ*{"h%ogr"@&ﬁ‘_’lﬁ‘éﬁs| sting of
si ngl e coval entonyonehtswete Rndvéd and z(tﬁb{(,foi) %ms&%a_amﬁﬁﬁ& Mtﬁhlrgugﬂ |3)nt gggr
| r se .
W is sel ect od Taneilpeda £ N By 2P £ S metlaS gl (ERB ANt B 1L
sel ected from P @P‘c@%’ gﬂﬁsﬁgfﬂeﬁif‘ ofuregdr Ade Orgr fbemx 19 &3 d8.34RY1 ; R15 is
sei ected fromthe EXiB)dnslusiva SEXIS b0 gl e1.2hakR)) irhEk) 15300

at -78 °C was treated with n-BuLi (14.1 mL., 28.10 mmol of a 2.0 M solution in
hexanes). The reaction mixture was allowed to warm to 0 °C and stir for 2h. The

10  reaction mixture was again cooled to -78 °C, and the mixture was quenched with
DMF (2.18 mL, 28.10 mmol). The reaction mixture was allowed to warm to room
temperature and to stir overnight. The reaction mixture was poured into a slurry of
ice and 6N HCI, and the acidified mixture was stirred for 15 minutes. The organic
layer was separated (discard), and the aqueous layer was neutralized with K,CO,

15  and extracted with ether (3 x 100 mL). The combined organic layers were washed
with water, brine and dried over MgSO,. After filtration and evaporation of the

volatiles, a yellow oil was isolated which solidified upon standing. 1.23 g (53%)

of EX-5B product was isolated. Reference: Turner, J. A. J. Org. Chem. 1990,
35,4744,

20 EX.5C) A mixture of EX-5B (0.62 g, 3.01 mmol) and 3N HCI (30 mL)
was refluxed overnight. After the reaction mixture was allowed to cool to room
temperature, it was washed with ether (2 x 50 mL). The organic layer was

discarded. The aqueous layer was neutralized with K,CO,, and extracted with

ether (4 x 50 mL). The combined ether layers were dried over K,CO;, filtered,

25  and concentrated to afford 2-aminopyridinecarboxaldebyde (EX-5C) as a yellow
oil (036 g) which solidified upon standing. The crude material was used with any
further purification. Reference: Moormann, A. E.; Yen, C. H.; Yu, S. Syn.
Commun. 1987, 17, 1695.

EX-5D) A mixture of hippuric acid (0.54 g, 3.01 mmol) and acetic
30  anhydride (30 mL) was heated to 80 °C. After 2h, the reaction mixture was

homogeneous. The hot reaction mixture was treated with a solution of EX-3 C
(0.37 g, 3.01 mmol) in acetic anhydride. After stirring the reaction mixture for an
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additional 16 h, the reaction mixture became heterogeneous. The volatile
components were removed in vacuo, and the precipitate was filtered. The filter
cake was washed with ether (3 x 30 mL), and 0.36 g of 3-benzamido-2-oxo0-2H-

1,8-naphthyridine (EX-5D) was isolated as tan colored powder in 45% yield: 'H
NMR (300 MHz, d-DMSO) d 12.77 (s, 1H), 9.47 (s, 1H), 8.72 (s, 1H), 8.45 (d,
J=3.42 Hz, 1H), 8.21-8.18 (m, 1H), 7.95 (d, J = 7.6 Hz, 2H), 7.66-7.54 (m,
3H), 7.28 (dd, J, = 4.6 Hz, J, = 4.8 Hz, 1H); C NMR (75 MHz, CDCly) d
165.8, 159.4, 149.2, 146.6, 136.6, 134.3, 133.0, 130.3, 129.61 (2C), 129.58,

127.9, 120.2, 119.8, 115.7; HRMS (EI) caled for CysH, N2 0, 266.0930, found
266.0939.

EX-5E) A solution of EX-5D (0.072 g, 0.271 mmol) in DMF (5 mL)
was cooled to 0 °C, and NaH (60% dispersion in mineral oil, 0.013 g, 0.325
mmol) was slowly added. After five minutes, methyl bromoacetate was added
dropwise via syringe. The reaction mixture was allowed to warm to room
temperature, and it was stirred until no starting material remained by TLC. DMF
was removed in vacuo which afforded a yellow residue. The residue was triturated
in water and washed with water and hexanes to afford 0.062g of methyl 2-[3-

benzamido-z-oxo-ZH-l,8-naphthyﬁdin—l-yl]acetate (EX-5E) in 68% yield: 'H
NMR (400 MHz, CDCl3) d 9.30 (s, 1H), 8.88 (s, 1H), 8.45 (d, J = 4.6 Hz, 1H),
7.95-7.91 (m, 3H), 7.56-7.46 (m, 3H), 7.23-7.20 (m, 1H), 5.37 (s,2H), 3.74
(s, 3H); C NMR (100 MHz, CDCly) d 168.8, 166.1, 159.0, 148.0, 145.5,
136.5, 134.0, 132.6, 129.12, 129.11, 129.08, 128.8, 127.4, 119.8, 119.0,
116.7, 52.7, 43.2; HRMS (EI) calcd for C;gH, sN;0, 338.1156, found
338.1141.

EX-5F) A solution of EX-5E (0.053 g, 0.157 mmol) in THF and

methanol (3:2, SmL) was treated with 1.0 M LiOH (aq). The reaction mixture was
stirred over night. The mixture was concentrated to remove the volatile
components. The resulting aqueous solution was acidified with IN HCI, and a
solid precipitated from the solution. After filtration, the filter cake was washed
with IN HCI and water to afford 0.038 g of 2-[3-benzamido-2-o0x0-2H-1,8-

naphthyridin-1-ylJacetce acid (EX-5F) as white solid in 74% yield: 'H NMR
(400 MHz, d-DMSO) d 13.10 (br s, 1H), 9.53 (s, 1H), 8.78 (s, 1H), 8.51-8.50
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PCT/ US00/ 08220 R and X are independently selected fromthe group
consi sting of hydrido) hydroxy) hydroxyam no) am di no, am no) cyano)

hydr oxyal kyl , al koxy, al kyl, al kyl am no) am noal kyl, al k,é tN@'\,ogm
al koxyam no, hal oal kyl) hal oal koxy, and halo; 5 R2 is Z=¢ I S Sel ected

fromthe gWeaYeaw¥nsi sting of coval ent single bond) O S prd¥A)soaesd20CH2; Qi s
sel ected fromthe group consisting of aryl and heteroaryl wherein a carbon
adj acent to the carbon at the point of attachnent is optionally substituted
10 by R9, the &Phdh: B3P bd =208 Haell), 793 (e <l Blan2H), 7626 $1dnm BHYf

attachnment |s 7.36.7.32 (m, 1H), 5.14 (s, 2H); >C NMR (100 MHz, d-DMSO) d 169.9,
166.0, 158.7, 148.8, 145.9, 137.5, 134.2, 133.0, 129.5 (2C), 128.8, 128.0

(2C), 1204, 120.2, 116.2, 43.5; HRMS (EI) caled for Cy+H,3N30, 324.1004,
S found 324.098.
EX-5G) A solution of EX-5F (0.099g, 030 mmol) in 3 mL of DMF
was treated with N-hydroxybenzotriazole (0.054 g, 0.40 mmol), and 1-[3-
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.076 g, 0.40 mmol),
and N,N-diisopropylethylamine (0.37 mL, 2,14 mmol). The resulting mixture
10 wasallowed to stir for 15 minutes at room temperature, The reaction mixture was
then treated with 4-(N-Cbz-amidino)benzylamine (0.127 g, 0.40 mmol) as a
solution in DMF (3 mL). The resulting reaction mixture was allowed to stir for 18
hours. The reaction mixture was partitioned between ethyl acetate and a saturated

NH,Cl(aq) solution. The separated organic layer was washed with saturated
15 K;CO; (aq), saturated NH,Cl (aq), and brine. The organic solution was dried

(Na;S0,), filtered and concentrated. (EX-5G) was isolated as a white solid, and
the crude product was used in the next step without further purification: HRMS
(EI) caled for C33H.gNgOs 589.2178, found 589.2199.
A solution of Cbz-amidine (EX-5G) (0.090 g, 0.15 mmol) in 6 mL of

20  methanol, and 1 mL of 4 N HCl in dioxane was treated with 25 mg of 10% Pd/C in
one portion. The resulting reactin mixture was stirred under hydrogen gas (25 psi)
for 18 hours. After filtration of the reaction mixture through a pad of Celite, the
solvent was removed under reduced pressure. Slow addition of 1 M HCl
precipitated pure product of the invention as a white solid: 'H NMR (400 MHz, d-

25 DMSO0)d9.52 (s, 1H), 9.24 (s, 2H), 8.91-8.83 (m, 2H), 8.77 (s, 1H), 8.53-
8.52 (m, 1H), 8.27 (d, J = 7.5 Hz, 1H), 7.93 (d, J = 7.5 Hz, 2H), 773 d,J=
8.3 Hz, 2H), 7.63-7.61 (m, 1H), 7.56-7.52 (m, 2H), 7.43 (d, J= 8.1 Hz, 2H),
7.37-734 (m, 1H), 5.17 (s, 2H), 435 (d, J = 5.9 Hz, 2H); e NMR (100 MHz,
d-DMSO0) d 167.7, 166.0, 165.9, 159.0, 148.6, 146.4, 146.2, 137.4, 134.2,

30 133.1,129.6, 128.9, 128.8, 127.93 (2C), 127.88 (2C), 127.0, 120.21, 120.16,
116.5,72.9, 60.9, 44.8, 42.4; HRMS (EI) calcd for C,5H3,NgO; 455.1832,
found 455.1840,

157



optionally substituted by R13) a carbon adjacent to R9 and two atons from
the carbon at the point of attachnent is. optionally substituted by Rl~, a
carbon adjacent to R13 and two atons fromthe carbon at the point_ of
attachment is optionally substituted by RL2, and any car blch NQ¥; @8&nt to
both R1~ aW@O0REMB2§ s 15 optionally substituted by Rl11l; K pcrn@dRps2Ep i s
CCONH; Yis formula (1V): s R1'1 R18 J6/ R16/D~ 2~D~R19 ~b Q (ivV)

Additional substituted N-[Substituted]-(3-benzylsulfonylamino-2-oxo-2H-
quinolin-1-yl)acetamides can be prepared by one skilled in the art using methods
similar to those above. These acetamides as shown in Example Table 1.

5
Example Table 1. N-[Substituted]-(3-benzylsulfonylamino-2-oxo-2H-
quinolin-1-yl)acetamides.
©\/S\§ l i N\/ﬁ\ A7
Ex.No. Y?
6 2-[4-Aminophenyl]ethyl
7 4-aminobutyl
5-aminopentyl
9 6-(N,N-dimethylamino)hexyl
10 4-Aminomethyibenzyl
11 3-Aminomethylbenzyl
12 3-[Imidazo-1-yl}propyl
13 2-[Imidazo-5-yl]ethyl
14 2-[Pyrid-3-yl]ethyl
15 3-[N-Methylpiperidin-4-yi]propyl
16 4-Aminobenzyl
10
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60 ~ g NOY 203 wo o00i 69sz6 PcT~sooi oaZ2a wherein D5, D6) J5, and J6 are
I ndependently selected fromthe group consisting of C N O S and a
coval ent bond with the provisos that no nore than one is a coval ent bond,
K2 is C no nore than one of D5) D6, Js, and J6 is O nd 9rid¢ Wn ono of
D5) D6, J5woamebsdb is S, one of D5, D6, J5, and J6 PCT/US00/08220

The pyridone analogs of the present invention have the general structure as
shown in Figure 2,

x°. R?

B/A\g N /YO

o)
5 Figure 2. General Structure of Pyridone Analogues

The general synthetic route is illustrated in Scheme 3 wherein substituents

are as defined herein. These compounds are exemplified in Examples 17
through 23,
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5 nust be a coval ent bond when two of Ds) D6) J5) and 16 are O and S, and
no nore than four of DS, D6, J5) and J6 are N) with the provisos that R16)
R17 R 18, and R 19 are each independently selected to maintain the
tetraval ent nature of carbon, trivalent nature of nitrogeg NOYI€2008 val eat
nature of wolobmeszé and the dival ent nature of ozygen; 10 Rdssotkdy) R 18)
and R 19 are independently selected fromthe group consisting of hydrido,
am di no, guani di no) carboxy, hal oal kylthi o) al koxy) hydroxy, am no, |ower
al kyl am no, al kyl t hiScheled: Gateralisynth , al kanoyl,
hal oal kanoyl ) al kyl) hal o, hal oal m ﬁgkﬁé%@%&&% oxyal kyl)
ano; 15 R16 and R19 are o tiongll b py Qwth the
the g2me time and

j gof NR20R21, Qe
prov}jsos that no nore
and|{ that no nore than
, R23, R24, and
g of Hydrido, alkyl,
of a single coval ent

al kyl eayl anuno, and
provi so that no noreljt han one 9 is Qo
that Qb is Q- b. . is sed é@?}ﬁz&m&h‘ aJro

wherein Qoe is d C(NByandaeeRmidav t h t
t han one of R20 and R21 is hydroxy at the sane ti
one of R~ and R24 is 2 0 hydrozy at the sane t LAt
R~ are independently selected fnmmthe group (S

and hydroxy; s is selecteﬁ1fron1the group co Fstli
bond)

2 Reflux 1
R 12 hrs
- DPPA/TEA/Dioxane Y R?
N_2. t-BuOH, reflux
Boc-HN \H
o) 1. NaH HOOC H
r! |2 BreH-E%Y,, o
Y R2 TFA___
B-A=0
NaBH(OAc),
' N\/Eo\
Boc-HN Yo Y
o) R1 Removal of
\(TH
Y Rr?
A N E
B ﬁ \/ \OH
1
0 0]
R2 NHz-Y ‘Cbz,
then H,, Pdic
A N
B \m N \yo
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CH2) and CH2CH2. 61 1 9 NOV 2003 WO 00l 69826 PCT/ USCO 06220

19 Nov 2003
WO 00/69826 PCT/US00/08220

Example 17

AR

N-[[2(S) 2-[1- hydroxy- -(2- thlazolyl)]-5-[[[(4—methoxy-2,3 6-
trimethy!)sulfonylamino} iminomethyl]amino]pentyl]-6-(2- -phenylethyl)-2-0x0-3-

5 [[(phenylmethyl) sulfonyl]lamino}-1(2H)-pyridineacetamide (0.084 g, 0.098 mmol)
was treated with 1,3-dihydro- 1-hydroxy-3,3-bis(trifluoromethyl)-1-oxide-1,2-
benziodoxole (0.0588 g, 0.147 mmole) in 1 ml acetonitrile. Similar work-up
procedure as in preparing EX-1E was used to yield the oxidation product. The
oxidation product was treated with thioanisole (0.073 g, 0.59 mmol) and 3 ml

10  trifluoroacetic acid for 6 hours. After removing the TFA, the residue was triturated
in ether. It was purified by a preparative C-18 reverse HPLC column using a
gradient that proceed from 5% to 95% acetonitrile in H,O in the presence of 0.1%
TFA in 30 minutes to yield the product, N-{[2(S)- 2-[1-Ox0-1-(2-thiazolyl)}-5-
[[[(amino)iminomethyl]amino} pentyl]-6-(2-phenylethyl)-2-0x0-3-

15 [[(phenylmethyl)sulfonyl]anﬁno]-1(2H)-pyridineacetamide trifluoroacetic acid salt,
as a white amorphous solid (0.0232 g, y =31 %). HPLC-MS (0t095% AcCN/6
min @ 1.0mL / Min @ 254 nm @ 50 °C): retention time 3.43 min, M+H* = 650.2

for formula C3 1H3 5N70582.

20 Example 18
S
o) :\> TFA
0 ~ O N
o || H
S N\/U\N - /\/N\n, NH,
H H

NH
This compound, N- [[2(S)- 2-(1-Oxo-1-(2-thiazolyl)}-5-
[(amino)iminomethyl)-amino} pentyl]-6-methyl-2-ox0-3-
[[{phenylmethyl)sulfonyl jamino)- 1(2H)-pyridineacetamide trifluoroacetic acid salt,
25  was prepared in a similar fashion as for Example 1. HPLC-MS (0 to 95% AcCN
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In a further even nore preferred enbodi nent of conpounds of Formula I or a
phar maceutically acceptable salt thereof, JisQ Bis the Formula (V): ~3 4
3335 R~ /K~ 2/Rifi DL D2 R32 ~ R35 (V) wherein DI, D2, JI, J2 and K are
i ndependently selected fromthe group consisting of C, N1©ON$ 2008 a

coval ent bwodomgstdr t he provisos that no nore than one i SpErGRYahLeNt bond,
no nore than one of DI, D2, JlI, J2 and K1 is O no nore than one of D, D2,

JI) J2 and KI is S, one of D1, D2, JI) J2 and 10 KI nust be a coval ent bond
when two of Dl ¥6 By @19 ml2 Min@ 264 nat @ 30 °@ JetStion time 2.69 min, M+H* =

560.3 for formula CQ4H29N70532.

Example 19

A, “@Y.%@

The compound, N-{ [4—(armno)mnnomethyl]phenyl]methyl] 6-(2-
phenyiethyl)-2-axo-3-[[(phenylmethyl)sulfonyl]anuno] - 1(2H)-pyridineacetamide
p-toluenesulfonic acid salt, was synthesized in a similar fashion as for Example 2
using 6—(2-phenylethyl)-2-oxo-3—[[(phenylmethyl) sulfonyl]amino]-1(2H)-

10  pyridineacetic acid as starting material. HPLC-MS (0t095% AcCN/6 min @ 1.0
mL/ Min @ 254 nm @ 50 °C): retention time 3.23 min, M+H" = 558.5 for

formula C3oH3;N50,S. 'H NMR (400 MHz, CD,0D): 6 2.36 (s, 3H), 2.92

(bm, 4H), 4.43 (s, 2H), 4.54 (s, 2H), 4.87 9, 2H), 6.10(d, J = 8.0 Hz, 1H),
7.21 (m, 5H), 7.26-7.31 (m, 8H), 7.55 (d, J = 8.4 Hz, 2H), 7.69 (d, ] = 8.0 Hz,
15 2H),7.71(d, ] = 8.0 Hz, 2H).

Example 20

oqo O

P 'YL

C(\N o) NmNHzé
NH

This compound, N-[[4[-(amino)iminomethyl]phenyl]methyl]- 6-methyl-2-
oxo-3-[[(phenylmethyl)sulfonyl}amino]- -1(2H)-pyridineacetamide p-

20 toluenesulfonic acid salt, was synthesized in a similar fashion as for Example 2
using 6-methyl-2-0x0-3- -[[(phenylmethyl)sulfonyi] amino}-1(2H)-pyridineacetic
acid as starting material. HPLC-MS (0t095% AcCN/6 min @ 1.0 mL/ Min @
254 nm @ 50 °C): retention time 2.41 min, M+H* = 468.1 for formula

13
C23HzsN504S. "H NMR (400 MHz, CD30D): 8 2.34 (s, 3H), 2.36 (s, 3H),
25 443 (s, 2H), 4.53 (s, 2H), 487 (s, 2H), 6.15 (d, J = 7.6 Hz, 1H), 7.21-7.31
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and no nore than four of DI) D2, J I) J2 and KI are N, R32 R33, R34 R35 ~d
R36 ~ independently selected fromthe group consisting of hydrido,

acet am do, hal oacet am do, am di no, guani di no, al koxy) hydroxy, am no,

al koxyani no) | ower al kyl am no, al kylthio) 15 am dosul fom/s)no?@omm kyl

am dosul f owplopesdeaal kyl am dosul fonyl, al kyl) hal o, hal oapdaytisecligheal koxy)
hydr oxyal kyl , carboal koxy, carboxy, carboxam do) cyano) and Qb; Bis
optionally selected fromthe group consisting of hydrido, C2-C8 alkyl,
C3-C8 al kenyl, @388 BL36(dnd B4l 2671399 (dal s 8.KKk, 2HMRTR (N Jedh 2 0 menber
of group B is Oiiz,i28028.70/(bs UHROLIOUbEAt any carbon up to and including 6
atons fromthe point of attachnent of Bto Awth one or nore of the a oup

consi sting of R32, R33 R34 R35) and R36; 62
Example 21

5 HCI NH
This compound was synthesized in a similar fashion as for Example 2

using 6-(2~phenylethyl)-2-oxo-3-[[(phcnylmethyl)sulfonyl] amino]-1(2H)-
pyridineacetic acid as starting material and coupling it with 4-[1-(N,N-bis-Boc-
amidino)piperidinyljmethylamine The coupling product was treated with 4N HCl

10 indioxane to generate the product. The compounds were purified by reverse phase
C-18 HPLC to generate the final pure products. HPLC-MS (0to95% AcCN/ 6
min @ 1.0mL/ Min @ 254 nm @ 50 °C): retention time 3.10 min, M+H" = 565.6
for formuta C,9H37NgO,S.

15 Example 22

Ph/\,léio N
O H

This compound was synthesized in a similar fashion as for Example 2
using 6-methyl-2-oxo-3-[[(phenylmethyl)sulfonyl} amino]- 1(2H)-pyridineacetic
20 acid as starting material and coupling it with 4-[1-(N,N-bis-Boc-
amidino)piperidinyl)methylamine The coupling product was treated with 4N HCl
in dioxane to generate the product. The compounds were purified by reverse phase
C-18 HPLC to generate the final pure products, HPLC-MS (0 to 95% AcCN / 6
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1 9 NOV 2~3 WD 001 69826 PCT/ US00/ 08220 B is selected fromthe group
consisting of C3-C7 cycloal kyl and C4-C6 saturated heterocyclyl) wherein
each ring carbon is optionally substituted with R33) a ring carbon ot her
than the ring carbon at the point of attachment of H to PgiNgvopieBonal |y
substi t ut eWOSIB20x0 provi ded that no nore than one ringp€atseisRe ! S
substituted by oxo at the sane tine, ring carbons and nitrogen adjacent to
the carbon atomat the point of attachnment are optionally substituted with
RO ~or R13, a MG I &mboNin@ IxnmiGaR *GH raenting time 28R i35 4756n and t wo
at ons fromthefopmr,lama@tn}@;q Jgr;rent is optionally substituted with R 10, a
ring carbon or nitrogen adj acent to the R13 position and two atons fromthe
poi nt of One subclass of pyridone analogs have a heteroaryl group substituting the

pyridone ring at the 5 or 6 position. Scheme 4 illustrates a process to prepare

5 heteroaryl substituted pyridones. The preparation procedure is exemplified in
Example 23 for the preparation of a 6-substituted pyridy! group although it will
be readily recognized that a wide variety of substituted pyridines and other 5 and 6

membered heteroaryl groups can be introduced using the procedure described
below.

10
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10 attachnent is optionally substituted with R12, a ring carbon or nitrogen
three atons fromthe point of attachnment and adjacent to the RLO position
is optionally substituted with R11, a ring carbon or ni t{g%@ﬂ %@ﬁee at ons
fromthe point of attachnent and adjacent to the R12 posiYi optionally
substi t ut edowns4826:33, and a ring carbon or nitrogen fourp@tgeogdzieom t he
point 15 of attachnment and adjacent to the R 1 and R33 positions is
opdonally substituted with R34; RO~ R 10~ R 11 ~ R 12~ and R 13 are

i ndependent | y sel éshenief: Breparation of PleteroaidiPyritlgples hydLi do, acet anmi do,

hal oacet am do, al koxyam no) al kanoyl, hal oal kanoyl , a# 8Q, guani di no,

al kyl enedi oxy, hal oal kyl thho, 20 heteroaryt, heteroc al koxy, hydroxy)
amno, |ower alkylam no, affkyCHYORCHN(GNYSUI f i

al kyl sul f onam do) anj dosul § >4l
am dosul fonyl, alk
am noal kyl , car bog
Ais selected frq
(CH(R15)) pa- (~V-)
s 63

W hydr ox\8uby! )
ar boxam do, and cyano; 25
al ent bond and

S el EIEE’/ 9o|f{r om O through 1, pa
O | Reflux, 12 hrs

7
\\r

Sub

Sub

. NH-Cbz

NH,
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[ 0
~~ ~ ~ov 2000 WO 00/69826 PCT/ U S00/08220 an integer selected from
through 3) and W- is selected fromthe group consisting of (R-)NC(O and

N(R~); R~ is selected fromthe group consisting of hydri?ga\ﬁolqygqug

alkyl; Ris is selected fromthe group consisting of hydr
aad WO 00/69826

10

15

20

25

h

Example 23
Z N
I
NN

Ph\/\N | N
H )\
@) 7N

H NH,

3HCI H

EX-23A) One equivalent of commercially available 4-acetylpyridine is
treated with three equivalents N, N-dimethylformamide dimethy! acetal in refluxing
acetonitrile for 12 hours. After removing the solvent and excess amount of N, N-
dimethylformamide dimethyl acetal, the resulting yellow solid is dissolved in DMF.,
To this solution is added one equivalent cyanoacetamide and two equivalents of
sodium methoxide. The resulting mixture is heated at 100 °C for 5 hours. After
cooling down, the reaction mixture is mixed with water and acidified with HCl to
PH 5. The resulting yellow precipitate is filtered, washed with water and dried via
vacuum to give the product EX-23A as a yellow solid.

EX-23B) Compound EX-23A is heated to reflux in one portion of 48%
aqueous HBr and two portions of acetic acid for 12 hours. After the mixture is
cooled down, mixed with water and adjusted the PH to 5, a light yellow precipitate
is formed. The light yellow precipitate is filtered and washed with 1IN HCl and
water, dried via vacuum to give the product EX-23B as an off-white solid.

xy and
) al kyl,

PCT/US00/08220

EX-23C) Compound EX-23B is treated with 1.1 equivalent of DPPA, 1

equivalent triethylamine in dioxane at refluxing temperature for two hours. Five
equivalents t-butanol is added into the mixture, and the mixture is then refluxed
overnight. After removing the solvent, the remaining residue is worked up by
standard aqueous work-up procedure. The residue is then purified by silica gel
column chromatography to yield Compound EX-23C.

EX-23D) Compound EX-23C is mixed with one equivalent sodium
hydride in DMF and one equivalent methyl bromoacetate subsequently. After
stirring at ambient temperature for 12 hours, the reaction is worked up by standard

procedure. The product EX-23D s purified by silica gel column
chromatography.
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Co~ X~ lected fromthe group consisting of hydrido)
o E?: Oalzl;?n’o h;Fo)N “hal oal kyl) hal oal koxy) ani no, ani noal kyl al kyl at ni no,
R T I D T S
nd al kylthio; 10 R 1 an are ta O be -
?ng. Y:)Z/f oWR0/8982¢ ng sel ected from the group consisting m'r/qsobmzw oaryl 47
ring having from5 through 6 contiguous menbers and an aryl; W X) Y, an
g d f the group consisting of C(R9),~C(R10),
are independently sel ecte rom g o
. R3E) Compougd FKt 23Ddowenkadwith S0%ATFGinvi t h the provi sos
C(R11), Q(R12)) N, B . | a_coval ent bond
that W X) Y) dicidordmedimelfér 1i Hode RERE ftioly Fﬁﬁ ﬁﬁ&n@%&ﬂ’&%e esiqueds ' of N
when one of W ressoli is,selected fromthe group 'consisting :
N(RLO)) O an dregsson gdﬂfm'ﬂ-[fz\{«re tl(;ﬂze (%lgvag?nt tn%)hquapmaﬂ’go thisisluion is eddad | y sel ect ed
( ’ onesAYyalsnt phynylaceddeliyde S1d twn dquialemrsedithan t hree of W X, Y,
fromthe group®® quiva N(R10): RL and
and Z can be stisedxyborbhydside. hﬂtegitﬁﬁﬁgfﬁpfﬁgﬁk' rgggeg&itog'isgc{ﬁg%crﬁg{%n orm a spacer
R2. spaﬁer oo : ?]ddﬁig %ﬂéeq?%g‘g?‘?‘@%’#%@@g‘fﬁt- %&9?“ FUEPYS PRk Pmepdrsilistged t hr ough 6
r erein . . : i
Eglnt i guous at o?im?g%ﬁq%h)tiﬁﬁdﬁjm dasigedfroduor X RBBf  sai d ?pacer pair
menber to form a riEXr29¥) Cotmpount BXW288Ss Sa@dvih ANBLIOH i89: £ rflio of
THF, methanol and water for half hour. After it is acidified with IN HCI, the
10  organic solvent is removed and a precipitate will form. The precipitate is filtered,
washed with water and dried by vacuum to give the desired product EX-23F.,
Compound EX-23F is treated with one equivalent EDC and HOBL in the presence
of three equivalents diisopropylethylamine in DMF for 10 minutes. One equivalent
of 4-aminomethylbenzamidine, which is protected with Cbz at the amidine, is then
15  added into the reaction mixture. After stirring at ambient temperature for four
hours, the reaction mixture is worked up by standard procedure and the product
EX-23G is purified by silica ge! column chromatography.
Compound EX-23G is dissolved in methanol in the presence of 5
equivalents of HCI and 5% equivalent of 10% Pd /C. The mixture is stirred under
20  anatmosphere of hydrogen (ambient pressure) for five hours. After filtration and
removing the solvent, Compound 23 is obtained as the pure product.

In a related procedure, 5-substituted pyridones can be prepared as
illustrated in Examples 24 and 25.
25

30

35
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kenyl ring having from5 through 8 contiguous nenbers and a
pz)arSt fgf: galsa'?u?/at ed %et erocgcl yl ring having from5 through 8 conti gEous
menbers) wherein said spacer pair is optionally substituted with oneng
nmore of the group consisting of RO, RI10, RI1) R12, ~d Rify No¥ 20039 Hov
2003 WO 00Wwo82ds248°CT/ US00/ 08220

PCT/US00/08220
Example 24
)
/
AN Ha
G\ ' N
N N NH
H H
0

EX.24A) 3-Nitro-2-hydroxylpyridine (49.5 g, 0.35 mol) and 10% Pd/C
(4.21 g, 4 mmol) in 500 ml ethano! was stirred under an atmosphere of hydrogen
5 introduced via a balloon for 24 hours. After filtering through a pad of Celite 545
and removing the ethanol, a brown solid was obtained as the pure product, 3-
aminopyrid-2-one, (38 g, 97%). HPLC-MS (0 t0 30% AcCN / 6 min @ 1.0 mL/
Min @ 254 nm @ 50 °C): retention time 0.097 min, M+H* = 111.1 for formula
CsH7N,0.

10 EX-24B) Compound EX-24A (27.25 g, 0.248 mol) was treated with
Boc anhydride (59.47 g, 0.272 mol), triethylamine (52 ml, 0.372 mol) and DMAP
(1.5 g, 12.4 mmol) in 500 ml DCM for 4 hours. After an aqueous work-up and
| removing the solvent, the residue was passed through a short silica gel plug using
40% ethylacetate in hexane as eluent to yield the crude product (28 g, 56%0. Pure
15 product, 3-(N-Boc-amino)pyrid-2-one, was obtained by recrystallization in acetone
as a needle-like white crystalline solid. HPLC-MS (0 to 95% AcCN / 6 min @ 1.0
1 mL/Min @ 254 nm @ 50 °C): retention time 2.39 min, M-Boc + H* = 111.1 for
| formula CsH,N,0. 'H NMR (400 MHz, CDCly): d 1.52 (s, SH), 632 (t, J = 7.2
Hz, 1H), 7.00 (dd, ] = 6.4, 1.6 Hz, 1H), 7.55 (s, 1H), 8.10(d,J = 6.4 Hz,
20 1H), 12.86(b, 1H). °C NMR (101 MHz, CDCLy): d 28.2, 80.8, 107.7, 121.8,
125.2, 129.7, 152.7, 158.8.
EX-24C) Compound EX-24B (13.58 g, 64.6 mmol) and N-
iodosuccinimide (21.8 g, 97 mmol) in 250 ml dichloromethane was stirred at room
temperature for 18 hours. After filtration to remove the by-product succinimide,
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[ [ : ~ R 16~ D~ 2 D~
[ ; ONH; Y~is formula (1V): s Rl~ R18 \J6/
EIIS E:EZQ (II\/)S g(\/\}]eggi)n D5, D6, J5 and J6 are independently selected from
the group consisting of C, N, C)I S agd g C&\éa! gntc) bggdn\é\iy}‘ﬂkg ngofSO%S)
no nore than one is a coval ent bond, _
E)g?tJS anwoye/69826 O) no nore than one of D5, D6, J5) andpdfusobiesizo OnedOT]G
D5 D6, J5) and J6 nust be a coval ent bond vm](canmavxngf ?g) ggd jg’afg g
: : 17 10 nore than four o : : ,
\?\A’r te hot ﬁgdprsbvﬁgegsgngﬁé‘?” femoved undegreducedhpre®mue. Thereammingiresinpaasdent | y sel ect ed
to maintain t subjectadr tawailiengel flashdliematography to yield a brown solid as the
product, 3-(N-Boc-amino)-5-iodopyrid-2-one, (17.3g, 80%). HPLC-MS (0 to
95% AcCN /6 min @ 1.0 mL/ Min @ 254 nm @ 50 °C): retention time 3.22 min,

5 M+ Na"=359.0 for formula C,H 13IN2O;Na.

EX-24D) Compound EX-24C (9.62 g, 28.6 mmol) was treated with

sodium hydride (1.71 g, 42.9 mmol) 60% in mineral oil in 200 ml THF for 10
minutes. To this mixture was added methy! bromoacetate (4.33 ml, 45.8 mmol).
The resulting structure was stirred at room temperature for 1 hour, After removing

10 the THF, the residue was washed with hexanes to remove the mineral oil. It was
then partitioned between ethylacetate and saturated aqueous ammonium chloride.
The organic layer was washed with saturated aqueous ammonium chloride three
times and dried over anhydrous MgSO,. After removing the solvent, a yellow
amorphous solid was obtained as the product, methyl 2-[3-(N-Boc-amino)-5-iodo-

15  2-oxopyrid-2-ylJacetate, (11.1 8,95%).

EX-24E) 3-Pyridyl boronic acid (2.0 8,4.93 mmol) was suspended in 80

ml toluene and the mixture was degassed by bubbling nitrogen through for 10
minutes, Tetrakis-(triphenyl)phosphine Palladium (0.54 g, 0.46 mmol) was
dissolved in a pre-degassed mixture of 20 m! toluene and 50 ml methanol. The

20  catalyst solution was added to the boronic acid solution under nitrogen. To this
resulting mixture was added compound EX-24D (3.80 g, 9.31 mmol) in 25 ml
methanol followed with 22 ml 2M Na,CO, solution. The reaction solution was
heated to reflux for 2.5 hours. After it was cooled down to room temperature, it
was mixed with 10 ml 2.5N NaOH and was stirred for an half hour, After

25  removing all the solvent, the remaining residue was re-dissolved in methanol and
the pH of the solution was adjusted to 6 with 1 N HCI. After removing all the
solvent, the residue was absorbed on silica gel and subjected to silica gel flash
chromatography using 5% methanol in DCM as the eluate, The pure product,
methyl 2-[3-(N-Boc-amino)—S(pyﬁd—B-yl)-2-oxopyrid-2-yl]acetate (EX-24E),

30  was obtained as a white amorphous solid (1.01 g, 57%). HPLC-MS (5 to 95%
AcCN/6 min @ 1.0 mL / Min @ 254 nm @ 50 °C): retention time 1.89 min,

M:+H" =346.0 for formula C17H,gN305. 'H NMR (400 MHz, CDCly): d 1.53 (s,

9H), 4.82 (s, 2H), 7.62 (d, ] = 2.4 Hz, 1H), 7.87 (t,J = 6.0, 1H), 8.36 (s, 1H),
847(d,J =8.4 Hz, 1H), 8.68(d,J = 4.4 Hz, 1H), 9.05 (s, 1H). *C NMR (101

169



of carbon) trivalent nature of nitrogen) the divalent nature of sulfur, and
the dival ent nature of oxygen; It 16, R 17, R 18, and R 19 are

i ndependent|ly selected fromthe group 15 consisting,, of I;Il)édw(\p%am di no)
guani di no, carboxy, hal oal kylthi o, al koxy) hydroxy, am no m no)

| ower al kyWwemb/6e8dé al kyl t hi o, al kyl sul finyl, al kyl sul f onypargdososisy! )

hal oal kanoyl , al kyl, hal o) hal oal kyl, hal oal koxy) hydroxyal kyl, am noal kyl)
and cyano; R16 and R19 are optionally @ with the proviso that no nore than
one 20 of R16 Mia GROL):d 2819, 50.91 86,4818, 1ITH, 1268, 1489, 168D.4i Bede; 65

A A AU AL A L AY% Al . AD. A5 AHr. AS% A[ -~ . A . AL. A
A A3 A A A%%%Ig 1 X.ﬁog“?g@? 55%‘}24@&}&% AU .A9.A Ar. A .A
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H
EX-25A) 3-Nitrobenzeneboronic acid (1.41 g, 8.43 mmol) was

suspended in 50 ml dioxane and the mixture was degassed with nitrogen. Tetrakis-

10 (triphenyl)phosphine Palladium (0.406 g, 0.35 mmol) dissolved in 10 ml dioxane
was added to the boronic acid solution under nitrogen. To this mixture was added
compound EX-24D (2.87 g, 7.03 mmol) and 7 ml 2M potassium phosphate
solution. The reaction mixture was heated to reflux for 3 hours. After removing
the dioxane, the remaining residue was partitioned between ethylacetate and

15  aqueous saturated ammonium chloride. The organic layer was washed with
aqueous saturated ammonium chloride and dried over sodium suifate. The pure
product was isolated by a silica ge! column flash chromatography to yield a yellow
crystalline solid (1.13 g, 40%). The product, methyl 2-[3-(N-Boc-amino)-5-(3-
mtrophenyl)-2-oxopynd-2-yl]acetate. showed one peak on LC-MS. However, itis

20  amixture of two isomers with a ratio of 2.8 to 1 based on '"HNMR and ' ’CNMR.

One isomer has the nitro group at the same side of the Boc amino group, the other
in the opposite direction, The NMR data only lists the dominant isomer here.
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ours The reactxon mixture is worked up by standard procedure and the
product EX-26F is purified by silica gel column chromatography.

25 Compound 26 is prepared from EX-26F using the procedure for
compound 23 in Example 23.
Preparation of methylene analogs of pyridones of the present invention in
which a methylene replaces the carbonyl group of the N-1 acetamide side chain can
be accomplished by using the essential features of the general procedure in
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invention, can be synthesized as shown specifically in Scheme 6.
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Scheme 6: Preparation of Ethylene Pyridone Analogs
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Example 27
| R
© N
H NH
3 HCI

NH
EX-27A) To a ether solution of pyridinylacetate ester with the B-A group
added, diisobutylaluminum hydride (5 €q.) is added at -78 °C.' After 30 minutes
5  stirring, methanol is added to quench the reaction. The resulting mixture is poured
into a saturated aqueous solution of Rochelle salt. The layers are separated, and the
aqueous layer is extracted with ethyl ether. The combined extract is dried over
MgSQ,, and the solvent is evaporated to dryness. The remaining residue is
subjected to a silica gel column chromatography to yield the pure product aldehyde
10 (EX-27A).

EX-27B) Compound EX-27A is mixed with one equivalent of Cbz
protected 4-amidinobenzylamine and two equivalents sodium
triacetoxyborohydride in THF. The reaction mixture is worked up according to the
standard procedure. The product EX-27B is purified by silica gel column

15  chromatography.

Compound EX-27B is first treated with 4N HCl in dioxane for 4 hours.
After removing the dioxane, the residue is re-dissolved in methanol in the presence
of 5 equivalents of HCI and 5% equivalent of 10 % Pd /C. The mixture is stirred
under an atmosphere of hydrogen (ambient pressure) for five hours. After

20 filtration and removing the solvent, the compound is obtained as the pure product.

25
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Another subclass of pyridone analogs have the general structure as shown
in Figure 3. Substituents are defined as disclosed herein. Z° can be heteroatoms

such as §, O, N, and others. The synthesis of this subclass of pyridone analogs is
exemplified as in the synthesis of Example 28 as summarized in Scheme 7.

5
-
) xo \ ZO
OSW
B/A\N N/
H H
o .
Figure 3
10
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Scheme 7. Preparation of Z°-Q Analogs of Pyridones
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Example 28
SPh
G
N1 O;[\N
H NH,
2 HCI H

EX-28A) Commercially available compound 2-amino-3-nitro-6-

5  chloropyridine is reacted with one equivalent of phenylthiol in the presence of
sodium carbonate in DMF at 80 °C. After the completion of the reaction, the
reaction mixture is mixed with water. Filtration yields the crude product EX-28 A
that can be purified by recrystallization in methanol.

EX-28B) Compound EX-28A is dissolved in 12N H,SO, and the

10  solution is treated with aqueous solution of NaNO, (3 eq.) firstly at 0 °C, then at
100 °C. Dilution with water precipitates the product. Filtration and washing with
water and ether yields the crude product EX-23B that can be further purified by
recrystallization in ethanol.

EX-28C) Compound EX-28B is mixed with one equivalent sodium

15  hydride in DMF and one equivalent methyl bromoacetate subsequently. After
stirring at ambient temperature for 12 hours, the reaction is worked up by standard
procedure.. The product EX-28C is purified by silica gel column
chromatography.

EX-28D) Compound EX-28C is dissolved in methanol in the presence

20  of 5% equivalent of 10% Pd /C. The mixture is stirred under an atmosphere of
hydrogen (ambient pressure) for an half hour. After filtration and removing the
solvent, Compound EX-28D is obtained as the pure product.

Example compound 28 can be prepared from EX-28D in a similar
fashion as described in the preparation of compounds EX-23E, EX-23F, EX-

25 23G and 23.

Formula (I) compounds of this invention possessing hydroxyl, thiol, and
amine functional groups can be converted to a wide variety derivatives.
Alternatively, derivatized Formula () compounds can be obtained by first
derivatizing one or more intermediates in the processes of preparation before
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further transforming the derivatized intermediate to comounds of Formula o. A
hydroxyl group in the form of an alcohol or phenol can be readily converted to
esters of carboxylic, sulfonic, carbamic, phosphonic, and phosphoric acids.
Acylation to form a carboxylic acid ester is readily effected using a suitable
5  acylating reagent such as an aliphatic acid anhydride or acid chloride. The

corresponding aryl and heteroaryl acid aﬁhydrides and acid chlorides can also be
used. Such reactions are generally carried out using an amine catalyst such as
pyridine in an inert solvent. Similarly, carbamic acid esters (urethanes) can be
obtained by reacting a hydroxyl group with isocyanates and carbamoy! chlorides.

10 Sulfonate, phosphonate, and phosphate esters can be prepared using the
corresponding acid chloride and similar reagents, Compounds of Formula (I) that
have at least one thiol group present can be converted to the corresponding
thioesters derivatives analogous to those of alcohols and phenols using the same
reagents and comparable reaction conditions. Compounds of Formula (I) that have

15  atleast one primary or secondary amine group present can be converted to the
corresponding amide derivatives. Amides of carboxylic acids can be prepared
using the appropriate acid chloride or anhydrides with reaction conditions
analogous to those used with alcohols and phenols. Ureas of the corresponding
primary or secondary amine can be prepared using isocyanates directly and

20  carbamoyl! chlorides in the presence of an acid scavenger such as triethylamine or
pyridine. Sulfonamides can be prepared from the corresponding sulfonyl chloride
in the presence of aqueous sodium hydroxide or a tertiary amine. Suitable
procedures and methods for preparing these derivatives can be found in House’s
Modern Synthetic Reactions, W. A. Benjamin, Inc., Shriner, Fuson, and Curtin in

25  The Systematic Identification of Organic Compounds, 5th Edition, John Wiley &
Sons, and Fieser and Fieser in Reagents for Organic Synthesis, Volume 1, John
Wiley & Sons. Reagents of a wide variety that can be used to derivatize hydroxyl,
thiol, and amines of compounds of Formula (1) are available from commercial
sources or the references cited above, which are incorporated herein by reference.

30 Formula (1) compounds of this invention possessing hydroxyl, thiol, and
amine functional groups can be alkylated to a wide variety of derivatives.
Alternatively, alkylated Formula (I) compounds can be obtained by first alkylating
one or more intermediates in the processes of preparation before further
transforming the alkylated intermediate to comounds of Formula (I). A hydroxyl

35  group of compounds of Formula (I) can be readily converted to ethers. Alkylation
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to form an ether is readily effected using a suitable alkylating reagent such as an
alkyl bromide, alkyl iodide or alkyl sulfonate. The corresponding aralkyl,
heteroaralkyl, alkoxyalkyt, aralkyloxyalkyl, and heteroaralkyloxyalky! bromides,
iodides, and sulfonates can also be used. Such reactions are generally carried out
using an alkoxide forming reagent such as sodium hydride, potassium t-butoxide,
sodium amide, lithium amide, and n-buty] lithium using an inert polar solvent such
as DMF, DMSO, THF, and similar, comparable solvents. amine catalyst such as
pyridine in an inert solvent. Compounds of Formula (I) that have at least one thiol
group present can be converted to the corresponding thioether derivatives
analogous to those of alcohols and phenols using the same reagents and
comparable reaction conditions. Compounds of Formula (I) that have at least one
primary, secondary or tertiary amine group present can be converted to the
corresponding secondary, tertiary or quaternary ammonium derivative. Quaternary
ammonium derivatives can be prepared using the appropriate bromides, iodides,
and sulfonates analogous to those used with alcohols and phenols. Conditions
involve reaction of the amine by warming it with the alkylating reagent with a
stoichiometric amount of the amine (i.e., one equivalent with a tertiary amine, two
with a secondary, and three with a primary). With primary and secondary amines,
two and one equivalents, respectively, of an acid scavenger are used concurrently.
Secondary or tertiary amines can be prepared from the corresponding primary or
secondary amine. A primary amine can be dialkylated by reductive amination using
an aldehyde, such as formaldehyde, and sodium cyanoborohydride in the presence
of glacial acetic acid. A primary amine can be monoalkylated by first mono-
protecting the amine with a ready cleaved protecting group, such as trifluoroacetyl.
An alkylating agent, such as dimethylsulfate, in the presence of a non-nucleophilic
base, such as Barton's base (2—tert-butyl-1,1,3,3-tetramcthylguanidine), gives the
monomethylated protected amine. Removal of the protecting group using aqueous
potassium hydroxide gives the desired monoalkylated amine. Additional suitable
procedures and methods for preparing these derivatives can be found in House's
Modern Synthetic Reactions, W. A. Benjamin, Inc., Shriner, Fuson, and Curtin in
The Systematic Identification of Organic Compounds, 5th Edition, John Wiley &
Sons, and Fieser and Fieser in Reagents for Organic Synthesis published by John
Wiley & Sons. Perfluoroalkyl derivatives can be prepared as described by
DesMarteau in J. Chem. Soc. Chem. Commun. 2241 (1998). Reagents of a wide
variety that can be used to derivatize hydroxyl, thiol, and amines of compounds of
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Formula (I) are available from commercial sources or the references cited above,
which are incorporated herein by reference.

Assays for Biological Activity
TF-VIIa Assay

In this assay 100 nM recombinant soluble tissue factor and 2oM
recombinant human factor VIla are added to a 96-well assay plate containing 0.4
mM of the substrate, N-Methylsulfony!-D-phe-gly-arg-p-nitroaniline and either
inhibitor or buffer (5 mM CaCl,,50 mM Tris-HClI, pH 8.0, 100 mM NaCl, 0.1%
BSA). The reaction, in a final volume of 100 ul is measured immediately at 405
nm to determine background absorbance. The plate is incubated at room
temperature for 60 min, at which time the rate of hydrolysis of the substrate is
measured by monitoring the reaction at 405 nm for the release of p-nitroaniline.
Percent inhibition of TF-VIla activity is calculated from OD,gs,m Value from the
experimental and control sample.

Xa Assay

0.3 oM human factor Xa and 0.15 mM N-a--Benzyloxycarbonyl-D-arginyl-
L-glycyl-L-arginine-p-nitroaniline-dihydrochloxide (5-2765) are added to a 96-well
assay plate containing either inhibitor or buffer (50 mM Tris-HCI, pH 8.0, 100
mM NaCl, 0.1% BSA). The rcéction, in a final volume of 100 ul is measured
immediately at 405 nm to determine background absorbance. The plate is
incubated at room temperature for 60 min, at which time the rate of hydrolysis of
the substrate is measured by monitoring the reaction at 405 nm for the release of p-
nitroaniline. Percent inhibition of Xa activity is calculated from OD,,, value from
the experimental and control sample.

Thrombin Assay

0.28 nM human thrombin and 0.06 mM H-D-Phenylalanyl-L-pipecolyl-L-
arginine-p-nitroaniline dihydrochloride are added to a 96-well assay plate
containing either inhibitor or buffer (50 mM Tris-HCl, pH 8.0, 100 mM NaCl,
0.1% BSA). The reaction, in a final volume of 100 ul is measured immediately at
405 nm to determine background absorbance. The plate is incubated at room
temperature for 60 min, at which time the rate of hydrolysis of the substrate is
measured by monitoring the reaction at 405 nm for the release of p-ritroaniline.

Percent inhibition of thrombin activity is calculated from OD,g5,m value from the
experimental and control sample.
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Trypsin Assay
5 ug/ml trypsin, type IX from porcine pancreas and 0.375 mM N-a-

Benzoyl-L-arginine-p-nitroanilide (L-BAPNA) are added to a 96-well assay plate
containing either inhibitor or buffer (50 mM Tris-HCl, pH 8.0, 100 mM NaCl,
5 0.1% BSA). The reactions, in a final volume of 100 ul are measured immediately

at 405 nm to determine background absorbance. The plate is incubated at room
temperature for 60 min, at which time the rate of hydrolysis of the substrate is
measured by monitoring the reaction at 405 nm for the release of p-nitroaniline.
Percent inhibition of trypsin activity is calculated from OD,s.n Value from the

10 experimental and control sample.

Recombinant soluble TF, cbnsisting of amino acids 1-219 of the mature

protein sequence was expressed in E. coli and purified using a Mono Q
Sepharose FPLC.  Recombinant human Vila was purchased from American
Diagnostica, Greenwich CT and chromogenic substrate N-Methylsulfonyi-D-

15  phe-gly-arg-p-nitroaniline was prepared by American Peptide Company, Inc.,
Sunnyvale, CA. Factor Xa was obtained from Enzyme Research Laboratories,
South Bend IN, thrombin from Calbiochem, La Jolla, CA, and trypsin and L-
BAPNA from Sigma, St. Louis MO. The chromogenic substrates S-2765 and
S5-2238 were purchased from Chromogenix, Sweden.

20

The biological activity of the compounds of Examples 1 through 22

as determined by the bioassay procedures is summarized in the Table 1.
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Table 1. Inhibitory Activity of Pyridones toward Factor Xa,
TF-VIIA, Thrombin II, and Trypsin II.

CTF-VIIA

W Thrombin| Factor Trpysin

Number IC50 11 Xa II

(aM) IC50 IC50 IC50

(uM) (uM) (aM)

1 4.6 0.7 0.07 0.21
2 46 5.5 7.7 0.5
3 26.1 11,0 >30 0.86
4 >30 227 23.1 0.48
3 40% 0% | 2% -
6 >30 >30 >30 >30
7 >30 >30 >30 >30
8 >30 >30 >30 >30
9 >30 >30 >30 >30
10 >30 >30 =30 >30
11 >30 >30 >30 >30
12 >30 >30 >30 >30
13 >30 >30 >30 >30
14 >30 >30 >30 >30
15 >30 >30 >30 >30
16 >30 >30 >30 >30
17 1.1 0.2 0.1 03
i8 0.8 <0.04 <4.0 0.2
19 18.0 0.4 4.1 <0.1
20 23.0 03 5.7 0.5
21 >30 0.5 17 0.6
22 >30 <0.04 >0 1.1
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or a pharmaceutically acceptable salt thereof, wherein:
10 B is the Formula:

R3

R32

| R32. R33. R34: R35, and R°° are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, amidino, guanidino,
alkoxy, hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio,
. 15  amidosulfonyl, monoalkyl amidosulfonyl, dialkyl amidosulfonyl, alkyl, halo,
 haloalkyl, haloalkoxy, hydrok&'alkyl, carboalkoxy, carboxy, carboxamido,

cyano, and Qb:
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A is selected from the group consisting of single covalent bond and

(CHR 15))pa'(w7)rr wherein rr is an integer selected from 0 througl} 1,pais
an integer selected from O through 3, and W7 is N(R7);
R'7 is selected from the group consisting of hydrido and alkyl;

R15 is selected from the group consisting of hydrido, halo, alkyl, and
haloatkyl;
RYand X are independently selected from the group consisting of

hydrido, hydroxy, hydroxyamino, amidino, amino, cyano, hydroxyalkyl

alkoxy, alkyl, alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalky!,
haloalkoxy, and halo;

R%is2°-Q;
2Zisa covalent single bond;

Qis selected from the group consisting of aryl and heteroaryl wherein a
carbon adjacent to the carbon at the point of attachment is optionally substituted

by R » the other carbon adjacent to the carbon at the point of attachment is

optionally substituted by Rl , a carbon adjacent to R and two atoms from the
carbon at the point of attachment is optionally substituted by Rlo, a carbon

adjacent to R13 and two atoms from the carbon at the point of attachment is

optionally substituted by R12. and any carbon adjacent to both R10 and R12 is
optionally substituted by Rl 1;

9
R, R1 1, and R13 are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkoxy, alkylsulfinyl, alkylsuifony!, amidosulfonyl,
monoalkylamidosulfonyl, alkyl, halo, haloatkyl, haloalkoxy, hydroxyatkyl,
carboxy, carboxamido, and cyano;
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Rlo and R12 are independently selected from the group consisting of

hydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,
alkoxyamino, aminoalkyl, hydroxy, amino, lower alkylamino,
alkylsulfonamido, amidosulfonyl, monoalkyl amidosulfonyl, dialkyl
amidosulfonyl, hydroxyalkyl, aminoalkyl, halo, haloalkyl, carboalkoxy,
carboxy, carboxyamido, carboxyalkyl, and cyano;

Y? is formula (IV):

17 18
R R
\ \ 6/

1 7
D =D
p16” S\Xf/ G\ng
P (1)
D65 6 . ‘
wherein D", D", J*, and J~ are independently selected from the group

consisting of C, N, O, S and a covalent bond with the provisos that no more

than one is a covalent bond, K2 is C, no more than one of D5 D6, Js. and J6

is O, no more than oneofD D Js and161sS oneof D, 06 J5 andJ6

mtist be a covalent bond when two of D D J , and J are O and S, and no

morcthanfourost D6 J5 andJ are N;

6 17
R1 Rl R18. and R 19 are independently selected from the group

consisting of hydrido, amxdmo, guanidino, carboxy, haloalkylthio, alkoxy,
hydroxy, amino, lower alkylammo, alkylthio, alkylsulfinyl, alkylsulfonyl
alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
aminoalkyl, and cyano;
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ZORZI;

R,R,R7,R", and st are independently selected from the group

consisting of hydrido and alkyl;
Q*is CH,.

2. The compound as recited in Claim 1 or a pharmaceutically acceptable salt

thereof, wherein; _
B is the Formula:
n34

EEE 35

" R32 36

10 H
R32, R33, R34, R35

,and ~R36 are independently selected from the

group consisting of hydrido, amidino, guanidino, thethyl, ethyl, methoxy,
ethoxy, hydroxy, amino, N-methylamino, dimethylamino, methylthio,
ethylthio, trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, fluoro,

15

amidocarbonyl, carboxy, cyano, and Qb;

chioro, bromo, amidosulfonyl, N-methylamidosulfonyl, bydroxymethy!,

A is selected from the group consisting of single covalent bond, NH,

N(CH3), CH,, CH3CH, and CH,CH,;

XOis selected from the group consisting of hydrido, hydroxy, amino,

20
fluoro:
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| RY is selected from the group consisting of hydrido, hydroxy, amino,
aminomethyl, methylamino, cyano, methyl; trifluoromethyl, methoxy,
methylthio, trifluoromethoxy, fluoro, and chioro;

R? is selected from the group consisting of phenyl, 2-thieny!, 2-furyl,
2-pyrrolyl, 2-imidazolyl, 2-thiazolyl, 3-isoxazolyl, 2-pyridyl, and 3-pyridyl,
wherein a carbon adjacent to the carbon at the point of attachment is optionally

substituted by R9, the other carbon adjacent to the carbon at the point of

attachment is optiohally substituted by R13,.a carbon adjacent to R9 and two

atoms from the carbon at the point of attachment is optionally substituted by

Rlo, a carbon adjacent to R13 and two atoms from the carbon at the point of

attachment is optionally substituted by Rlz, and any carbon adjacent to both

1

R 0 and R12 is optionally substituted by R ";

11

9 -
R, R1 l, and R13 are independently selected from the group consisting

of hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-met.hylamino,
N,N-dimethylamino, methylthio, trifluoromethyl, pentafluoroethyl, 2,2,2-

trifluoroethyl, fluoro, chloro, bromo, amidosulfony], N-methylamidosulfonyl,
N,N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, amidocarbonyl,
N-methylamidocarbonyl, carboxy, and cyano;

10

R and R12 are independently selected from the group consisting of

‘hydrido, amidino, amidocarbonyl, N-methylamidocarbony!, guanidino,

methyl, ethyl, methoxy, ethoxy, hydroxy, hydroxymethyl, 1-hydroxyethyl, 2-

~ hydroxyethyl, carboxy, carboxymethyl, amino, acetamido, trifluoromethyl,

pentafiuoroethyl, 2,2,2-trifluoroethy!, trifluoroacetamido, aminomethyl, N-

methylamino, dimethylamino, amidosulfonyl, N-methylamidosulfonyl, N,N-

dimethylamidosulfonyl, methoxycarbonyl, fluoro, chloro, bromo, and cyano;
Y’is selected from the group consisting of:

l-Qb-4~QS-2-R

2Q°-5-0°6R

16

17

-3-R

4R

17

18

-5—R18-6-R19benzcne,

2R pyridine, 2.Q°.5.0° 3R

189

16-4-R 17thiophene,.
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3-Qb-6-Qs-2-R1'6-5-R18-4-R19pyridine, 3-Q%-5-0°4-R 2R ihiophene,
3.0°5-Q°4R 6.2 Phuran, 2-Q°5-0° 3R ™6 4R furan,

30505 4R 8.2.8 Ppyrrote, 2-0°.5.0°3.R O 4 r 7 yrrole,

4Q"2-Q"5-R P hiazote, and 2.0 5-0°4-R ihazete

5 R16, R17. RIS, and ng are independently selected from the group

consisting of hydrido, methyl, ethyl, amidino, guanidino, methoxy, hydroxy,
amino, aminomethyl, 1-aminoethyl, 2-aminoethyl, N-methylamino,
dimethylamino, methylthio, ethylthio, trifluoromethylthio, methylsulfinyl,
methylsulfonyl, trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl,
10  uifluoromethoxy, fluoro, chloro, amidosulfonyl, N-methylamidosulfonyl,
hydroxymethyl, carboxy, and cyano.
Qb is selected from the group consistiné of NRZOR21 and

C(NRZS)NR,Z-;RM, with the proviso that said Qb group is bonded directly to a

carbon atom;

15 RZO’ R21, R23, R24. and st are independently selected from the group

consisting of hydrido, methyl, and ethyl;
Q'is CH,.

_ 3. The compound as recited in Claim 2 ora pharmaceutically acceptable salt
‘20 thereof, wherein;
B is selected from the group consisting of 2-aminophenyi, 3-
aminophenyl, 3-amidinopheny!, 4-amidinophenyl, 3-carboxyphenyl, 3-
carboxy-S-Bydroxyphen'j'l, 3-chlorophenyl, 4-chlorophenyl, 3,4-
dichlorophenyl, 2-fluorophenyl, 3-fluorophenyl, 3 4-difluorophenyl, 3-
25 hydroxyphenyl, 4-hydroxyphenyl, 3-methoxyaminophenyt, 3-methoxyphenyl,
4-methoxyphenyl, 3-methylpheny!, 4-methylphenyl, and phenyl;

Ais sélected from the group consisting of CH,, CH3CH, CF;CH,

NHC(O), CH,CHy,and CH,CH,CHy;
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X© is selected from the group consisting of hydrido, hydroxy, amino,
amidino, aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethyl, and
fluoro;

RY is selected from the group consisting of hydrido, hydroxy, amino,
5  aminomethyl, cyano, methyl, trifluoromethyl, and fluoro;

R js selected from the group consisting of 5-amino-3-
amidocarbonylphenyl, 5-amino-2-flucrophenyl, 3-amino-5- . -
hydroxymethylphenyl, 5-amino-3-methoxycarbonylphenyl, 3-amidinophenyl,
3-amino-2-methylphenyl, 5-amino-2-methylthiophenyl, 3-aminophenyl,

10  benzyl, 3-carboxyphenyl, 3-carboxy-5-aminophenyl, 3-carboxy-5-
hydroxyphenyl, 3-carboxymethyl-5-aminophenyl, 3-carboxymethyl-5-
hydroxyphenyl, 3-carboxymethylpheny!, 3-chlorophenyl, 2-chlorophenyl, 3-
cyanophenyl, 3-dimethylaminophenyl, 2-fluorophenyl, 3-flucrophenyl, 2,5-
difluorophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 3- .

15  methanesulfonylaminophenyl, 2-methoxyphenyl, 3-methoxyphenyl, 3-
methoxyaminophenyl, 3-methoxycarbonylphenyl, 2-methylaminophenyl, 3-
methylaminophenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl,
phenyl, 3-trifluoroacetamidophenyl, 3-triflucromethylphenyl, 2-
trifluoromethylphenyl, 5-amino-2-thienyl, 5-amino-3-thienyl, 3-bromo-2-

20 - thienyl, 3-pyridyl, 4-pyridyl, 2-thienyl, and 3-thienyl;

Y? is selected from the group consisting of:

1-Qb-4-Qs-2-R16-3-R17—5—R18-6-R19benzene,

2.Q°-5.Q%6R 4R & 2R Ppyridine,

16

- 3:Q%6Q 2R s R B4R pyridine,

b ) .
25 3-Q -5-Q8-4-Rl6-2~R19thiophene. and 2-Qb-5-Qs-3-R16—4—R17thiophene;

6
R1 and ng are independently selected from the group consisting of

hydrido, amidino, amino, aminomethyl, methoxy, methylamino, hydroxy,
hydroxymethy!, fluoro, chloro, and cyano;
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Rl‘7 and R18 are independently selected from the group consisting of

hydrido, flucro, chloro, hydroxy, hydroxymethyl, amino, carboxy, and cyano;

5 Qb is selected from the group consisting of hydrido
and C(NRZS)NRB 24;
R23, R24, and st are independently selected from the group consisting of
hydrido and methyl;
Q'is CH,.
10

4. The compound as recited in Claim -3 or a pharmaceutically acceptable salt
thereof, wherein; .
B is selected from the group consisting of 3-aminophenyl, 3-
amidinophenyl, 4-amidinophenyl, 3-chlorophenyl, 4-chlorophenyl, 3 4-
15  dichlorophenyl, 2-fluorophenyl, 4-methylphenyl, and phenyl;

A is selected from the group consisting of CHyp, NHC(0),
CH2CH2,and CH2CH2CH2;

XO is selected from the group consisting of hydrido, hydroxy, amino,
_ amidino, aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethyl, and
20 fluoro;

Rl s selected from the group consisting of hydrido, hydroxy, amino,
aminomethyl, cyano, methyl, triftuoromethyl, and fluoro;

R? is selected from the group consisting of 3-aminophenyl, benzyl, 3-
chlorophenyl, 3-dimethylaminophenyl, 3-hydroxyphenyl, 3-
25  methanesulfonylaminophenyl, 3-methylaminophenyl, 2-methylphenyl, 3-
methylphenyl, phenyl, 3-triflucroacetamidophenyl, 3-bromo-2-thieny!, 2-
thienyl, and 3-thienyl;
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Y’ is selected from the group consisting of 5-amidino-2-thienylmethyl,
4-amidinobenzyl, 2-fluoro4-amidinobenzyl, and 3-fluoro-4-amdinobenzyl.

- 5. A compound

5 having the Formula:
1
X° N R?

- A\P{ I g/YO

or a pharmaceutically acceptable salt thereof, wherein:

R?is 3-aminophenyl, B is 3-chlorophenyl, A is CH2'C-H2, Ylis4
amidinobenzyl, R? is hydrido, and X© is hydrido;

10 R? is 3-aminophenyl, B is phenyl, A is CH,, Y® is 4-amidinobenzyl, R*

is hydrido, and X° is hydrido; '

R?js phenyl, B is 3-chlorophenyl, A is CH,CH,, Yois 4-amidinobenzyl,
RY s hydrido, and X° is hydrido;

R2js 3-dimethylaminophenyl, B is phenyl, A s CH,CH,, Ylis4

15  amidinobenzyl, RYis hydrido, and X© is hydrido;

RZis 2-methylphenyl, B is phenyl, A is CH,CH,, Y0is 4—a;r1idinobeuzyl.
R? is hydrido, and X®s hydrido;
R?is phenyl, B is 3-aminophenyl, A is C(O)NH Ylis 4-armdmobenzyl
Rlis hydrido, and X is hydrido;
20 R%is phenyl, B is 3-amidinophenyl. A isCH,, Yis 4-amidinobenzyl, R

is hydrido, and X° is hydrido;
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R2is 3-(N-methylamino)phenyl, B is phenyl, A is CH,CH,, Y0is 4
amidinobenzyl, RLlis hydrido, and X° is hydrido:
R?is 3-methyisulfonamidophenyl, B is phenyl, A is CH,CH,, Ylis4
amidinobenzyl, R® is hydrido, and X© is hydrido;
5 R? is phenyl, B is 4-amidinophenyl, A s CH,, Y° is 4-amidinobenzyl, R 1
is hydrido, and X° is hydrido; |
R? is 3-methylaminophenyl, B is phenyl, A is CH,CH,, Y' is 4-
amidinobenzyl, Rlis hydrido, and X is hydrido; »
R?is phenyl, B is phenyl, A is CH,, Yois 4-amidinobenzyl, RLis
10  hydrido, and X° is hydrido;
R?is 3-methylphenyl, B is 4-phenyl, A is CH,CH,, Ylis4
amidinobenzyl, R? is hydrido, and X° is hydrido;
R s 3-aminophenyl, B is 3-chlorophenyl, A is CH,CH,, Y’is 4
amidinobenzyl, R! is hydrido, and X° is hydrido;
15 R is 3-aminophenyl, B is phenyl, A is CH,, Y? is 4-amidinobenzyl, R
is hydrido, and X is hydrido;
R2is phenyl, B is 3-chlorophenyl, A is CH,CH,, Yois 4-amidinobenzyl,
RLis hydroxy, and X© s fluoro;
R%is 3-dimethylaminophenyl, B is phenyl, A is CH,CH,, Y° i§ 4
20  amidinobenzyl, R! is hydroxy, and X© is fluoro;
R?s 2-methylphenyl, B is phenyl, A is CH,CH,, Yois 4-amidinobenzy!,
R% is hydroxy, and X© is fluoro;
RZis phenyl, B is 3-aminophenyl, A is C(O)NH, Y° is 4-amidinobenzyl,
Rl hydroxy, and X® is fluoro;

194



10-u 10-u710% u& ()--rgzX6b@! N0 110% (. (& ()-% 1" 110% 9)9& ()-% D

| 1098($(& ()-% X 1109B(8(& ()-%\0 |

~'I10%<€<€&'E)‘%lO%&'()-g{\:!!NfFlOng&'()-!@O(Vg&()- 10( 10(

10(7109% & ()-'NO 110%.& ()-%N 110% (. (& ()-9%}" ~<{\ =!I N 109R R
19 NOV 2003

WO 00/69826 PCT/US00/08220

R%is pﬁenyl, B is 3-amidinophenyl, A is CH,, vois 4-amidinobenzyl, Rl
is hydroxy, and X° is fluoro;
R?is 3-(N-methylamino)phenyl, B is phenyl, A is CH,CH,, Yis4-
amidinobenzyl, Rlis hydroxy, and X° is ﬂuoré;
5 R?is 3-methylsulfonamidophenyl, B is phenyl, A is CH,CH,, Yis4-
amidinobenzyl, RY is hydroxy, and X° is fluoro; |
R?js phenyl, B is 4-amidinophenyl, A is CH,, Y0is 4-amidinobenzyl, Rl
is hydroxy, and X© is fluoro; _
R? is 3-methylaminophenyl, B is phenyl, A is CH,CH,, Y° is 4
10  amidinobenzyl, RY is hydroxy, and X© is fluoro;
RZjs phenyl, B is phenyl, A is CH,, Yis 4-amidinobenzyl, RLis
hydroxy, and X© is fluoro;
R?is 3-methylphenyl, B is 4-phenyl, A is CH2CH2, Y0is4-
amidinobenzyl, R® is hydroxy, and X is fluoro;
15 R? is 3-aminophenyl, B is 3-chlorophenyl, A is CH,CH,, Y0is 4
amidinobenzyl, Rlis amino, and X° is hydrido;
R?is 3-amin.ophenyl, B is phenyl, A is CH,, Yois 4-amidinobenzyl, R1
is amino, and X° is hydrido;
R? s phenyl, B is 3-chlorophenyl, A is CH,CH,, Y® is 4 amidinobenzyl,
20 R%isamino, and X° is hydrido;
R? i 3-dimethylaminophenyl, B is phenyl, A is CH,CH,, Y® is &
amidinobenzyl, R® is amino, and X° is hydrido;
R? is 2-methylphenyl, B s phenyl, A is CHyCH,, Y° is 4-amidinobenzyl,

R is amino, and X° is hydrido:
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R? is phenyl, B is 3-aminophenyl, A is C(O)NH, Y° is 4-amidinobenzyl,
RLis amino, and X© is hydrido;
R is phenyl, B is 3-amidinophenyl, A is CH,, Y° is 4-amidinobenzyl, R?
is amino, and X° is hydrido;
5 R? is 3-(N-methylamino)phenyl, B is phenyl, A is CHyCH, Y’ is &
amidinobenzyl, R? is amino, and X is hydrido; |
R?is 3-methylsulfonamidophenyl, B is phenyl, A is CH,CH,, Ylis4
amidinobenzyl, Rlis amino, and X° is hydrido; .
R%is phenyl, B is 4-amidinophenyl, A is CH,, YOis 4-amidinobenzyl, R1
10  isamino, and X? is hydrido;
R%is 3-methylaminophenyl, B is phenyl, A is CH,CH,, Yisa
amidinobenzyl, R! is amino, and X° is hydrido;
R% is phenyl, B is phenyl, A is CH,, Y° is 4-amidinobenzyl, R is amino,
and X° is hydrido; |
15 R2 s 3-methylphenyl, B is 4-phenyl, A is CH,CH,, Y’ is 4-
amidinobenzyl, R} is amino, and X° is hydridos
R? is 3-aminophenyl, B is 3-chlorophenyl, A is CH,CH,, Y’ is 4-
amidinobenzyl, Rlvis aminomethyl, and X is hydrido;
R is 3-aminophenyl, B is phenyl, A is CHy, Y° is 4-amidinobenzyl, R
20  isaminomethyl, and X° is hydrido;
R%is phenyl, B is 3-chlorophenyl, A is CH,CH,, Y° is 4-amidinobenzyl,
Rlis aminomethyl, and X° is hydrido;
R?is 3—dimethylaminophcnyl, Bis pheny(. A is CH,CH,, Ylis4

amidinobenzyl, Rlis aminomethyl, and X© is hydrido;
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R?is 2-methylphenyl, B is phenyl, A is CH,CH,, Y0is 4-amidinobenzyl,

R? is aminomethyl, and X° is hydrido;

RZ is phenyl, B is 3-aminophenyl, A is C(O)NH, Y° is 4-amidinobenzyl,

R1 is aminomethyl, and X© is hydrido:

5 . RZisphenyl, B s 3-amidinophenyl, A is CHy, Y° is 4-amidinobenzyl, R

is aminomethyl, and X is hydrido;

RZis 3-(N-methylamino)phenyl, B is phenyl, A is CH,CH,, Ylis4

amidinobenzyl, R is aminomethyl, and X° is hydrido;

RZis 3-methylsulfonamidophenyl, B is phenyl, A is CH,CH,, Y0is4-

10  amidinobenzyl, RY is aminomethyl, and X© is hydrido;

R? is phenyl, B is 4-amidinophenyl, A is CHy, Y® is 4-amidinobenzyl, R

is aminomethyl, and X© is hydrido:

R%is 3-methylaminophenyl, B is phenyl, A is CH,CH,, Yis4

amidinobenzyl, R? is aminomethyl, and X is hydrido; -

15 R? s phenyl, B is phenyl, A is CH,, Ylis 4-amidinobenzyl, R1is

aminomethyl, and XPis hydrido;

R?is 3-methylpheny!, B is 4-phenyl, A is CH,CH,, Ylis4

amidinobenzyl, RY is aminomethyl, and X© is hydrido.

20

25
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5 6. . A compound ' Having the Formula:

| N

0
/Y
i N
C

or a pharmaceutically acceptable salt thereof, wherein;
B is selected from the group consisting of hydrido, C2-C8 alkyl, C3-
C8 alkenyl, C3-C8 alkynyl, and C2-C8 haloalkyl, wherein each member of
10  group B is opticnally substituted at any carbon up to and including 6 atoms

from the point of attachment of B to A with one or more of the group

consisting of R32. R33. R34. R3§,,ud R36;

.R32, R33, R34, RSS, and R36 are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, amidino, guanidino,
15  alkoxy, hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio,

amidosulfonyl, monoalky! amidosulfonyl, dialky! amidosulfonyl, alky!, halo

haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido,

. Cyano, and Qb;
A is selected from-the group consisting of single covalent bond and

.20 (CH(RXS))pa-(W7)" wherein rr is an integer selected from 0 through 1, pa is
an infeger selected from O through 3, and W‘7 is N(R7);

R‘7 is selected from the group consisting of hydrido and alkyl;
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R15 is selected from the group consisting of hydrido, halo, alkyl, and
haloalkyl;

RY and X© are independently selected from the group consisting of
hydrido, hydroxy, hydroxyamino, amidino, amino, cyano, hydroxyalkyl,

5  alkoxy, alkyl, alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalkyl,
haloalkoxy, and halo;

R?is ZO-Q;
Z"is a covalent single bond;

Qis selected from the group consisting of aryl and heteroaryl wherein a
10  carbon adjacent to the carbon at the point of attachment is optionally substituted

by R9. the other carbon adjacent to the carbon at the point of attachment is
optionally substituted by R13, a carbon adjacent to R9 and two atoms from the
carbon at the pqint of attachment is optionally substituted by Rlo, a carbon
adjacent to Rll3 and two atoms from the carbon at the point of attachment is

15  optionally substituted by Rlz, and any carbon adjacent to both Rlo and R12 is
P

.
1]

optionally substituted by R1

9
R, Rn, and R13 are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkoxy, alkylsulfinyl, alkylsulfonyl, amidosulfonyl,

20 monoalkylamidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
carboxy, carboxamido, and cyano;

10 2 -
R and R are independently selected from the group consisting of

hydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,
alkoxyamino, aminoalkyl, hydroxy, amino, lower alkylamino,

25  alkylsulfonamido, amidosulfonyl, monoalky!l amidosulfonyl, dialkyl
amidosulfonyl, hydroxyalkyl, aminoalkyl, halo, haloalkyl, carboalkoxy,
carboxy, carboxyamido, carboxyalky!, and cyano;

Yis formula (IV):
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wherein D™, D", J7, and J are independently selected from the group

consisting of C, N, O, § and a covalent bond with the provisos that no more

than one is a covalent bond, K2 is C, no more than one of ’DS. D6, JS. and 16

5 - is O, no more than one of DS, D6. JS, and J6 is,S, one of D5. D6, JS. and J6

must be a covalent bond when two of D5 D6 JS, and 16 are O a"nd S, and no

more thanfour ofD5 D6 J5 andJ are N;

R16 R17 R18 and ng are independently selected from the group

consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio. alkoxy,

10  hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl
ammoalkyl and cyano;

15 ' Q is selected from the group conslstmg of NRZOR21

A hydndo, N )C(NR25)N(R23)(R24), and C(NRZS)NR:BR24

R20 R21 R23 R24 st, and R26 are independently selected from the

grbup consisting of hydrido and alkyt;
Q*is CH,.
20
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- A compound having the Formula:

ora pharmaceuncally acceptable salt thereof, wherein;

B is selected from the group consisting of hydrido, ethyl 2-propenyl,
2-propynyl, propyl, isopropyl, butyl, 2-butenyl, 2-butynyl, sec-butyl, tert-

5 butyl, isobutyl, 2-methylpropenyl, 1-pentyl, 2-pentenyl, 3-pentenyl, 2-
pentynyl, 3-pentynyl, 2-pentyl, 3-pentyl, 2-methylbutyl, 2-methyl-2-butenyl,
3-methylbutyl, 3-methyl-2-butenyl, 1- -hexyl, 2-hexenyl, 3-hexenyl, 4-hexenyl,
2-hexynyl, 3-hexynyl, 4-hexynyl, 2- -hexyl, 1-methyl- -2-pentenyl, 1-methyl-3-
pentenyl, 1-methyl-2-pentynyl, 1-methyl-3-pentynyl, 3-hexyl, 1-ethyl-2-

10  butenyl, I-heptyl, 2-heptenyl, 3- -heptenyl, 4-heptenyl, S-heptenyl, 2-heptynyl,

| 3-heptynyl, 4-heptyny}, 5-heptynyl, 2- -heptyl, 1-methyl-2-hexenyl, 1-methyl-

3-hexenyl, 1-methyl-4-hexenyl, l-methyl-2-hexynyl, 1-methyl-3-hexynyl, 1-
methyl-4-hexynyl, 3-heptyl, 1-ethyl-2-pentenyl, 1-ethyl-3-pentenyl, 1-ethyl-2-
pentynyl, 1-ethyl-3-pentynyl, 2,2 »2-trifluoroethyl, 2,2-difluoropropyl, 4-

15 trifluoromethyl-5,5,5-trifluoropentyl, 4-trifluoromethylpentyl, 5,5,6,6,6-
pentafluorohexyl, and 3,3 3-trifluoropropyl, wherein each member of groué B
is optionally substituted at any carbon up to and including 5 atoms from the

point of attachment of B to A with one or more of the group consisting of R 2

R33 R34 R35 and R 6

20 R32 R33 R34 R35, and R36 are independently selected from the

i ‘group consisting of hydrido, amidino, guanidino, methyl, ethyl, methoxy,
‘ ethoxy, hydroxy, amino, N-methylamino, dimethylamino, mcthylthiq,

i ethylthio, trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, fluoro,

! : chloro, bromo, amidosulfonyl, N~methylanndosulfonyl hydroxymethyl

25  amidocarbonyl, carboxy, cyano, and Q ;
A is selected from the group consisting of single covalent bond, NH,

. N(CH3), CHz, CH3CH, and CH2CH2;
A is optionally selected from the group consisting of CHyN(CHj3),

CHzN(CH2CH3), CH2CH2N(CH3). and CH2CH2N(CH2CH3) with the
30  proviso that B is hydrido;
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X is selected from the group consisting of hydrido, hydroxy, amino,
amidino, aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethyl, and
fluoro;

R is selected from the group consisting of hydrido, hydroxy, amino,
5 aminomethyl, methylamino, cyano, methyl, triflucromethyl, methoxy,
methylthio, trifluoromethoxy, fluoro, and chloro:

R? is selected from the group consisting of phenyl, 2-thienyl, 2-furyl,
2-pyrrolyl, 2-imidazolyl, 2-thiazolyl, 3-isoxazolyl, 2-pyridyl, and 3-pyridyl,
wherein a carbon adjacent to the carbon at the point of attachment is optionally

10  substituted by R9, the other carbon adjacent to the carbon at the point of

attachment is optionally substituted by R13, a carbon adjacent to R9 and two
atoms from the carbon at the point of attachment is optionally substituted by

Rw. a carbon adjacent to R13 and two atoms from the carbon at the point of

attachment is dptionally substituted by Rlz. and any carbon adjacent to both
11

15 Rlo and R12 is optionally substituted by R

Rg, R1 1. and R13 are independently selected from the group éonsisting

of hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, methylthio, trifluoromethyl, pentafluoroethyl, 2,2,2-
trifluoroethyl, fluoro, chloro, bromo, amidosulfonyl, N-methylamidosulfonyl,

-20 N,N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, amidocarbonyl,
N—methylamidocarbonyl. carboxy, and cyano;

R10 and R'12 are independently selected from the group consisting of

hydrido, amidino, amidocarbonyl, N-methylamidocarbonyl, guanidino,
methyl, ethyl, methoxy, ethoxy, hydroxy, hydroxymethyl, 1-hydroxyethyl, 2-
25  hydroxyethyl, carboxy, carboxymethyl, amino, acetamido, triflucromethyl,
pentafluoroethy!l, 2,2,2-trifluoroethyl, trifluoroacetamido, aminomethyl, N-
methylamino, dimethylamino, amidosulfonyl, N-methylamidosulfonyl, N,N-
dimethylamidosulfonyl, methoxycarbonyl, ﬂudro, chloro, bromo, and cyano;

Yis selected from the group consisting of:
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20

25

1Q°4-Q% 2R 3R 7.5 R 8.6 R Phenzene,

2-Qb-5-Qs—6—Rl7-4-R18-2-R19pyridine, 2.Q°-5.0°3-R 6 -4.R thiophene,

3.Q°6-0° 2R 58 8 4 R pyridine, 3.Q°-5-Q° 4R 2R Pihiophene,
3-Qb—5-Qs-4-R16-2~R19furan. 2—Qb-5-Qs-3-R16-4-R17furan,

3.Q°-50°4R 2. pyrrote, 2-Qb-5-Qs-3-R16-4-R17pyrre!e,‘

4Q"-2.Q-5-R thiazole, and 2.Q°

R16. R17. RIS. and ng are independently selected from the group

50" 4R thiazole:

consisting of hydrido, methyl, ethyl, amidino, guanid,inb, methoxy, hydroxy,
amino, aminomethy!, 1-aminoethyl, 2-aminoethyl, N-methylamino,
dimethylamino, methylthio, ethylthio, trifluoromethylthio, methylsulfinyl,
methylsulfonyl, trifluoromethyl, pentafl uoroethyl, 2,2,2-trifluoroethyl, -
trifluoromethoxy, fluoro, chloro, amidosulfonyl, N-methylamidosuifonyl,
hydroxymethyl, carboxy, and cyano.

Qb is selected from the group consisting of NR20R21.

C(NRZS)NRZBRM, and N(R26)C(NR25)N(R23)(R24), with the proviso that
said Qb group is bonded directly to a carbon atom;

R20’ R21, R23. R24, R25, and R26 are independently selected from the

group consisting of hydrido, methyl, and ethyl;
Q’is CH,.

- 8. The compound as recited in Claim -7 or a pharmaceutically acceptable salt

thereof, wherein; ,
B is selected from the group consisting of hydrido,ethyl, 2-propenyl,

2-propynyl, propyl, isopropyl, butyl; 2-butyl, (R)-2-butyl,(S)-2-butyl, rerr-
butyl, isobutyl, 1-penty!, 3-pentyl, 2-methylbutyl, 2,2,2-trifluoroethyl, 6-
amidocarbonylhexyl, 4-methyl-2-pentyl, 3-hydroxypropyl, 3-methoxy-2-
propyl, 2-methoxyethyl, 2-methyl-2-butyl, 3-methyl-2-butyl, 2-
dimethylaminopropyl, 2-cyanoethyl, 6-hydroxyhexyl, 2-hydroxyethyl, 2-
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amidinoethyl, 2-guanidinoethyl, 3-guanidinopropy!, 4-guanidinobutyl, 3-
hydroxypropyl, 4-hydroxybutyl, 6-cyanohexyl, 2-dimethylaminoethyl, 3-
methylbutyl, 2-methylbutyl, (S)-2-methylbutyl, 3-aminopropyl, 2-hexyl, and
4-aminobutyl;

5 ~ Ads selected from the group consisting of single covalent bond, CH,,
CH3CH, and CH,CHy;.

X© is selected from the grouﬁ consisting of hydrido, hydroxy. amino,
amidino, aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethy!, and
fluoro;

10 R1is selected from the group consisting of hydrido, hydroxy, amino,
aminomethyl, cyano, methyl, trifluoromethyl, and fluoro:

R2 is selected from the group consisting of S-amino-3- -
amidocarbonylphenyl, 5-amino-2-fluorophenyl, 3-amino-5-
hydroxymethylphenyl, 5~amino-3-methoxycarbohylphenyl, 3-amidinophenyl,

15  3-amino-2-methylphenyl, S-amino-2-methylthiophenyl, 3-aminophenyl,
benzyl, 3-carboxyphenyl, 3-carboxy-5-aminophenyl, 3-carboxy-5-
hydroxyphenyl, 3-carboxymethyl-5-aminophenyl, 3-carboxymethyl-5-
hydroxyphenyl, 3-carboxymethylphenyl, 3-chlorophenyl, 2-chlorophenyl,
2,6-dichlorophenyl, 3-cyanophenyl, 3-dimethylaminophenyl, 2-fluorophenyl,

20 3-fluorophenyl, 2,5-diflucrophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 3-
methanesulfonylaminophenyl, 2-methoxyphenyl, 3-methoxyphenyl, 3-

- methoxyaminophenyl, 3-methoxycarbonylphenyl, 2-methylaminophenyl, 3-
methylaminophenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl,
phenyl, 3-trifluoroacetamidophenyl, 3-trifluoromethylpheny!, 2-

25 tiflucromethylphenyl, 5-amino-2-thieny!l, 5-amino-3-thienyl, 3-bromo-2-
thienyl, S-éyridyl. 4-pyridyl, 2-thienyl, and 3-thienyl;

Yis selected from the group consisting of:
1-Q°4Q% 2R 3.R 7.5 R 8.6 R henzen,
Z-Qb-S-Qs—6-R17"-4-R18-2-R19pyridine,

30 3-Q°6Q"2R"%.5R "8 4R yridine,
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3.Q°5-Q"4R "°2.R thiophene, and 2-0%.5.0° -3-R16-4—R17thiophene;

R 16 and R 5 are independently selected from the group consisting of

hydrido, amidino, amino, aminomethyl, methoxy, methylamino, hydroxy,
hydroxymethyl, fluoro, chloro, and cyano;

5
17 18 . S

R* andR™" are independently selected from the group consisting of
hydrido, fluoro, chloro, hydroxy, hydroxymethyl, amino, carboxy. and cyano;

Q is selected from the group consisting of .+ . hydrdo

M t
10 and CNROINRZRZ |

R23 RZ4, and R25 are mdependently selected from the group consisting of
hydrido and methyl;

QisCH,.

15 9. The compound as recited in Claim -~ § or a pharmaceutically acceptable salt
thereof, wherein; | ' '
B is selected from the group consisting of hydrido,ethyl, 2-propenyl,
2-propynyl, propyl, isopropyl, butyl, 2-butyl, (R)-2-butyl (S)-2-butyl, terr-
butyl, isobutyl, 1-pentyl, 3-pentyl, 2-methylbutyl, 2,2,2-trifluoroethyl, 6-

- 20 amidocarbonylhexyl, 4-methyl-2-pentyl, 3-hydroxypropyl, 3-methoxy-2-
propyl, 2-methoxyethyl, 2-methyl-2-butyl, 3-methyl-2-butyl, 2-
dimethylaminopropyl, 2-cyanoethyl, 6-hydroxyhexyl, 2-hydroxyethyl, 2-
amidinoethyl, 2-guanidinoethyl, 3-guanidinopropyl, 4-guanidinobutyl, 3-
hydroxypropyl, 4-hydroxybuty, 6-cyanohexyl, 2-dimethylaminoethyl, 3-

25 methylbutyl, 2-methylbutyl, (8)-2-methylbuty!, 3-aminopropyl, 2-hexyl, and
4-aminobutyl;

Ais selected from the group consisting of single covalent bond, CH2,

CH3CH, and CH,CHy,
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X© is selected from the group consisting of hydrido, hydroxy, amino,
amidino, aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethyl, and
fluoro; ‘

RL is selected from the group consisting of hydrido, hydroxy, amino,
5  aminomethyl, cyano, methyl, trifluoromethyl, and fluoro;

R? is selected from the group consisting of S-amino-2-fluorophenyl, 3-
amino-2-methylphenyl, 5-amino-2-methylthiophenyl, 3-aminophenyl, 3-
carboxyphenyl, 3-cyanophenyl, 3-methoxycarbonylphenyl, phenyl, and 3-
pyridyl;

10 Y0 is selected from the group consisting of 5-amidino-2-thienylmethyl,

4-amidinobenzyl, 2-fluoro-4-amidinobenzyl, and 3-fluoro-4-amidinobenzyl.

10. A compound

-having the Formula:

15
or a pharmaceutically acceptable salt thereof, wherein:

R? s 3-aminophenyl, B is 2,2,2-trifluoroethyl, A is single bond, Yis4
amidinobenzyl, R is hydrido, and X© is hydridos
R2is 3—axginopheny1, B is (S)-2-butyl, A is single bond, Y° is 4-
' 26 amidinobenzyl, R1js hyiirido, and X is hydrido;
R?is 5-amino;-2-ﬂuoropheny1. B is isopropyl, A is single bond, Y0 is4
amidinobenzyl, R* is hydrido, and X° is hydridos
R?js 2-methyl-3-aminophenyl, B is isopropyl, A is single bond, Yis4
amidinobenzyl, R! is hydrido, and X© is hydridos
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R?s 3-aminophenyl, B is ethyl, A is single bond, Y0is 4-amidinobenzyl,

R is hydrido, and X is hydrido;

R%is 3-aminophenyl, B is ethyl, A is single bond, Ylis 4-amidino-2-

fluorobenzyl, RY is hydrido, and X° is hydrido;

5 R2is 3-aminophenyl, B is 2-propenyl, A is single bond, Ylis4-

amidinobenzyl, R? is hydrido, and X° is hydrido;

R?s 3-aminophenyl, B is isopropyl, A is single bond, Y? is 4-amidino-2-

fluorobenzyl, R is hydrido, and X© is hydrido;

R?js 3-aminophenyl, B is isopropyl, A is single bond, Ylis4

10 amidinobenzyl, R! is hydrido, and X° is hydrido;

RZ s 3-aminophenyl, B is 2-butyl, A is single bond, Yis4

amidinobenzyl, R® is hydrido, and X° is hydrido:

R is 3-aminophenyl, B is (R)-2-butyl, A is single bond, Y is 4-

amidinobenzyl, Rljs hydrido, and X° is hydrido;

15 RZ is 3-aminophenyl, B is 2-propynyl, A is single bond, Y° is 4-

amidinobenzyl, R® is hydrido, and X© is hydrido

R?is 3-aminophenyl, B is 3-pentyl, A is single bond, Ylis4

amidinobenzyl, R? s hydrido, and X© is hydrido:

R is 3-aminophenyl, B is hydrido, A is CH,, Y° is 4-amidinobenzyl, R

20  is hydrido, and X® is hydrido;

RZ s 3-aminophenyl, B is ethyl, A is CH,, YOis 4-amidinobenzyl, RLis

hydrido, and X is hydrido;

RZis 3-aminophenyl, B is 2-methypropyl, A is single bond, Yis4

amidinobenzyl, R? is hydrido, and X° is hydrido;
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R%is 3-aminophenyl, B is 2-propyl, A is CH;CH, Y0 is 4-amidinobenzyl,
RY is hydrido, and X© is hydrido;
R?is 3-aminophenyl, B is propyl, A is single bond, Y? is 4-amidino-2-
fluorobenzyl, R is hydrido, and X° is hydrido;
5 R2s 3-aminophenyl, B is 6-amidocarbonylhexyl, A is single bond, Y0is
4-amidinobenzyl, RY is hydrido, and X° is hydrido:
R?is 3-aminophenyl, B is tert-butyl, A is single bond, Yis4
amidinobenzyl, R? is hydrido, and X® is hydrido;
RZjs 3-aminophenyl, B is tert-butyl, A is sing‘le‘bond, Yis4-
10  amidinobenzyl, Rlis hydrido, and X° is hydrido; -
R?is 3-aminophenyl, B is 3-hydroxypropyl, A is single bond, Yis4
amidinobenzyl, R! is hydrido, and X is hydrido;
RZjs 3-aminophenyl, B is 2-methylpropyl, A is single bond, Y0is4
amidino-2-fluorobenzyl, R? is hydrido, and X° is hydrido; 7
15 R? is 3-aminophenyl, B'is butyl, A is single bond, Y° is 4-amidinobenzyl,
RY is hydrido, and X is hydrido;
R?is 3-aminophenyl, B is 3-methoxy-2-propyl, A is single bond, Y0is4
amidinobenzyl, Rlis hydrido, and X° is hydrido;
RZis 3-aminophenyl, B is 3-methoxy-2-propyl, A is single bond, Ylis4
20  amidinobenzyl, RY is hydrido, and X is hydrido;
R? is 3-aminophenyl, B is 2-methoxy-2-ethyl, A is single bond, Yis4-
amidinobenzyl, R1 is hydrido, and XOis hydrido;
R2is 3-aminophenyl, B is 2-propyl, A is single bond, Y?is S-amidino-2-
thienylmethyl, R? is hydrido, and X° is hydrido;
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R2is 3-aminophenyl, B is 2-propyl, A is single bond, Y is 4-amidino-3-
fluorobenzyl, R is hydrido, and X° is hydrido;
R2is 3-carboxyphenyl, B is 2-propyl, A is single bond, Y° is 4-
amidinobenzyl, Rlis hydrido, and X® is hydrido;
5 RZis 3-aminophenyl, B is 2-propyl, A is single bond, Y? is 4-amidino-3-
fluorobenzyl, R1js hydrido, and X© is hydrido;
R is 3-aminophenyl, B is 2,2,2-trifluoroethyl, A is single bond, Y° is 4-
amidinobenzyl, R! is aminomethyl, and X© is hydrido;
RZ s 3-aminophenyl, B is (S)-2-butyl, A is sirigle bond, Y0is4
10  amidinobenzyl, R is aminomethyl, and X° is hydrido;
R%is S-amino-2-fluorophenyl, B is isopropyl, A is sin'gle bond, Yis4
amidinobenzyl, Rlis aminomethyl, and X° is hydrido;
RZjs 2-methyl-3-aminophenyl, B is isopropyl, A is single bond, Yis4-
amidinobenzyl, Rlis aminomethyl, and X® is hydrido;
15 R?is 3-aininophenyl, Biis ethyl, A is single bond, Y%is 4-amidinobenzyl,
Rlis aminomethyl, and X° is hydrido: _
R? is 3-aminophenyl, B is ethyl, A is single bond, Y° is d-amidino-2-
fluorobenzyl, R is aminomethyl, and X© is hydrido;
R? i 3-aminophenyl, B is 2-propenyl, A is single bond, Ylis4-
20  amidinobenzyl, Rlis aminomethyl, and X° is hydrido;
R is 3-aminophenyl, B is isopropyl, A is single bond, Y is 4-amidino-2-
fluorobenzyl, R* is aminomethyl, and X® is hydrido:
R? s 3-aminophenyl, B is isopropyl, A is single bond, Yis4
amidinobenzyl, RY is aminomethyl, and X© is hydridos
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RZis 3-aminophenyl, B is 2-butyl, A is single bond, Yis4-
amidinobenzyl, Rlis aminomethyl, and X© is hydrido;
R? is 3-aminophenyl, B is (R)-2-butyl, A is single bond, Y° is 4-
amidinobenzyl, R* is aminomethyl, and X° is hydrido:
5 R2is 3-aminophenyl, B is 2-propynyl, A is single bond, Y0is4
amidinobenzyl, RY is aminomethyl, and X° is hydrido; |
R% s 3-aminophenyl, B is 3-pentyl, A is single bond, Yis4
amidinobenzyl, R? is aminomethyl, and X° is hydrido;
R?is 3-aminophenyl, B is hydrido, A is CHi, Y0is 4-amidinobenzyl, Rl
10 is amino;nethyl, and X° s hydrido; .
R? is 3-aminophenyl, B is ethyl, A is CH,, Y° is 4-amidinobenzyl, R! is
aminomethyl, and X° is hydrido;
RZis 3-aminophenyl, B is 2-methypropyl, A is single bond, Ylis4
amidinobeazyl, R? is aminomethyl, and X is hydrido;
15 R is 3-aminopbenyl, B is 2-propyl, A is CH,CH, Y? is 4-amidinobenzyl,
R is aminomethyl, and X© is hydrido;
RZis 3-aminophenyl, B is propyl, A is single bond, Y? is 4-amidino-2-
fluorobenzyl, Rlis aminomethyl, and X is hydrido;
R?is 3-arhinophenyl, B is 6-amidocarbonylhexyl, A is single bond, vl is
20  4-amidinobenzyl, Rlis aminomethyl, and X© is hydrido;
RZis 3-aminophenyl, B is tert-butyl, A is single bond, Ylis4-
amidinobenzyl, RY is aminomethyl, and X° is hydrido;
R%is 3-aminophenyl, B is tert-butyl, A is single bond, Y0is4

amidinobenzyl, R? is aminomethyl, and X° is hydrido;
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; o R?is 3-aminophenyl, B is 3-hydroxypropyl, A is single bond, Yis4-
| amidinobenzyl, Rlis aminomethyl, and X© is hydrido;
R?is 3-aminophenyl, B is 2-methylpropyl, A is single bond, Yis4
amidino-2-fluorobenzyl, Rlis aminomethyl, and X° is hydrido;
5 R%is 3-aminophenyl, B is butyl, A is single bond, Yis 4-amidinobenzyl,
RY is aminomethyl, and X° is hydrido;
R?is 3-aminophenyl, B is 3-methoxy-2;propyl, A is single bond, Ylis4-
amidinobenzyl, Ris aminomethyl, and X° is hydrido;
R? s 3-aminophenyl, B is 3-methoxy-2-propyl. A is single bond, Ylis4
10  amidinobenzyl, R? is aminomethyl, and X° is hydrido;
RZis 3-aminophenyl, B is 2-methoxy-2-ethyl, A is single bond, Y0is4 -
amidinobenzyl, Rlis aminomethy!, and X° is hydrido;
R? s 3-aminophenyl, B is 2-propyl, A is single bond, Y? is 5-amidino-2-
thienylmethyl, RY is aminomethyl, and X° is hydrido;
15 R%is 3-aminophenyl, B‘ is 2-propyl, A is single bond, Y° is 4-amidino-3-
fluorobenzyl, RYis aminomethyl, and X© is hydrido;
R%is 3-carboxyphenyl, B is 2-propyl, A is single bond, Yis4
amidinobenzyl, Rlis aminomethyl, and X° is hydrido;
R i 3-aminophenyl, B is 2-propyl, A is single bond, Y° is 4-amidino-3-

20  fluorobenzyl, R* is aminomethyl, and X© is hydrido.
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11. The compound having the Formula:

1
/%/RZ
”\JLQ/Y

0
or a pharmaceutically acceptable salt thereof, wherein;

B is selected from the group consisting of C3-C7 cycloalkyl and C4

 saturated heterocyclyl, wherein each ring carbon is optionally substituted with

R33, a ring carbon other than the ring carbon at the point of attachment of Bto

A is optionally substituted with oxo provided that no more than one ring carbon

is substituted by oxo at the same time, fing carbons and a nitrogen adjacent to

the carbon atom at the point of attachment is optionally substituted with R9 or

R13, a ring carbon or nitrogen adjacent to the R9 position and two atoms from
the point of attachment is optionally substituted with Rlo, aring carbon or
nitrogen adjacent to the R13 posiﬁc;n and two atoms from the point of
anachmeﬁt is optionally substituted with R12, a ring carbon three atoms from
the ppint of attachment and adjacent to the RIO position is optionally
substituted with R1 l,, .aring qarbon three atoms from the point of attachment -
and adjacent to the R12 position is 6pti_ona.!ly substitutcd with R33, and a ring
carbon four atoms from the point of attachment and adjacent to the R1 : and
R33 positions is optionally substituted with R34,

R9, R1 1, and Rl3 are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkoxy, alkylsulfinyl, alkylsulfonyl amidosulfonyl, .

212
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monoalkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
carboxy, carboxamido, and cyano;

R 0 and R12 are independently selected from the group consisting of

hydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,
5  alkoxyamino, aminoalkyl, hydroxy, amino, lower alkylamino,

alkylsulfonamido, amidosulfonyl, monoalky! amidosulfonyl, dialkyl

amidosulfonyl, hydroxyalkyl, aminoalkyl, halo, haloalkyl, carboalkoxy,

carboxy, carboxyalkyl, carboxyamido, and cyano;
R33 and R34 are independently selected from the group consisting of

10  hydrido, amidino, guanidino, alkoxy, hydroxy, amino, alkoxyamino, lower
alkylamino, alkylthio, amidosuifony, monoalkyl amidosulfonyl, dialkyl
amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl carboalkoxy,
carboxy, carboxamido, and cyano,

R33 is optionally Q ;
15 A is selected from the group consisting of single covalent bond and

(CH(RIS))pa-(W7)n. wherein rr is an integer selected from 0 through 1, pa s
an integer selected from 0 through 3, and W7 is N(R7);
R7 is selected from the group consisting of hydrido and alkyl;

R15 is selected from the group consisting of hydrido, halo, alkyl, and
20 haloalkyl;
R and X° are independently selected from the group consisting of

hydrido, hydroxy, hydroxyammo amidino, amino, cyano, hydroxyalkyl,

alkoxy, alkyl, alkylamino, axmnoalkyl alkylthio, alkoxyamino, haloalkyl,
haloalkoxy, and halo;

25 R%isZ’Q;
2isa covalent single bond;

Q is selected from the group consisting of aryl and heteroaryl wherein a
carbon adjacent to the carbon at the point of attachment is opuonally substituted

by R » the other carbon adjacent to the carbon at the point of attachment is
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optionally substituted by R13, a carbon adjacent to R9 and two atoms from the
carbon at the point of attachment is optionally substituted by Rm, a carbon
adjacent to R13 and two atoms from the carbon at the point of attachment is

’ 12,
optionally substituted by R12, and any carbon adjacent to both R10 andR " is

5  optionally substituted by R1 1;

R9, R1 1, and R13 are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower

alkylamino, alkylthio,'alkoxy, alkylsulfinyl, alkylsulfony}, amidosulfonyl,

monoalkylamidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
10 carboxy, carboxamido, and cyano; | _

R10 and R12 are independently selected from the group consisting of
hydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,
alkoxyamino, aminoalkyl, hydroxy, amino, lower alkylamino,
alkylsulfonamido, amidosulfonyl, monoalkyl amidosulfonyl, dialkyl

15  amidosulfonyl, hydroxyalkyl, aminoalkyl, halo, haloalkyl, carboalkoxy,
carboxy, carboxyamido, carboxyalkyl, and cyano;

Yo is formula (IV):
s
17 18
R R
\JT \J 6/
]

R16/"5\!].9_4’36\!;19

Q° (IV)
. 3.6 5 6
wherein D™, D", J™, and ] are independently selected from the group
20 consisting of C,N, O, S and a covalent bond with the provisos that no more

than one is a covalent bond, K2 is C, no more than one of DS, D6, Js. and 16
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is O, no more than one of Ds, D6, J 5, and JG is S, one of D5, D6, J 5, and 16

10

15

- 20

. 25

must be a covalent bond when two of DS. D6, J5, and J 6 are O and S, and no

more than four of Ds, D6, 15, and J6 are N;

16’ R”, R18

R , and ng are independently selected from the group

consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
aminoalkyl, and cyano;

Qb is selected from the group consisting of NRZORZI, .
hydrido, and C(NR)NR R4,

R20, RZI. R23, R24, and R25 are independently selected from the group

consisting of hydrido and alkyl;
Q'is CH,.

» 12. The compound as recited in Claim llora pharmaceutically acceptable salt
thereof, wherein;

B is selected from the group consisting of cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, 2-(2R)-bicyclo[2.2. 1]-heptyl, oxetan-3-
yl, azetidin-1-yl, azetidin-2-yl, azetidin-3-yl, and bicyclo[3. 1.0Jhexan-6-yl,

wherein each ring carban is optionally substituted with R33, ring carbons and
a nitrogen atoadjacent to the carbon atom at the point of attachment is optionally
substituted with R9 or RB, a ring carbon or nitrogen adjacent to the R9

position and two atoms from the point of attachment is optionally substituted
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with Rw, and a ring carbon or nitrogen adjacent to the R13 position and two

atoms from the point of attachment is optionally substituted with R12

R, R1 1, and R13 are independently selected from the group consisting

of hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-methylamino,

5  N,N-dimethylamino, methyithio, trifluoromethyl, pentafluoroethyl, 2,2.2-
trifluoroethyl, fluoro, chloro, bromo, amidosulfonyl, N-methylamidosulfonyl,
N ,N-dimethylanﬁdosulfonyl, hydroxymethyl, I-hydroxyethy!, amidocarbonyl,
N-methylamidocarbonyl, carboxy, and cyano;

R10 and Rlz'are independently selected from the group consisting of

10  hydrido, amidino, amidocarbonyl, N-methylamjdocarbonyl, guanidino,
methyl, ethyl, methoxy, ethoxy, hydroxy, hydroxymethyl, 1-hydroxyethyl, 2-
hydroxyethyl, carboxy, carboxymethyl, amino, acetamido, triflaoromethyl,
pentafluoroethy!, 2,2,2-trifluoroethyl, trifluoroacetamido, aminomethy!, N-
methylamino, dimethylamino, amidosulfonyl, N-methylamidosulfonyl, N,N-

15  dimethylamidosulfonyl, methoxycarbonyl, fluoro, chloro, bromo, and cyano;

R33 are independently selected from the group consisting of hydrido,

amidino, guanidino, methyl, ethyl, methoxy, ethoxy, hydroxy, carboxy,
amino, N-methylamino, dimethylamino, methylthio, ethylthio, trifluoromethyl,
pentafluoroethyl, 2,2,2-trifluoroethyl, fluoro, chloro, bromo, amidosulfonyl,

20 N-methylamidosulfony], hydroxymethyl, amidocarbonyl, cyano, and Qb;
A is selected from the group consisting of single covalent bond, NH,
N(CH3), CH,, CH;3CH, CHCHy, and CH,CHyCHy;
XOis selected from the group consisting of hydrido, hydroxy, amino,

amidino, aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethyl, and
25  fluoro;

RYis selected from the group consisting of hydrido, hydroxy, amino,
aminomethyl, methylamino, cyano, methyl, trifluoromethyl, methoxy,
methylthio, triﬂuoromethoxy, fluoro, and chloro;

R? is selected from the group consisting of phenyl, 2-thienyl, 2-furyl,
30 2-pyrrolyl, 2-imidazolyl, 2-thiazolyl, 3-isoxazolyl, 2-pyridyl, and 3-pyridyl,
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wherein a carbon adjacent to the carbon at the point of attachment is optionally

substituted by Rg, the other carbon adjacent to the carbon at the point of

3
attachment is optionally substituted by R1 , & carbon adjacent to R9 and two
atoms from the carbon at the point of attachment is optionally substituted by

5 Rlo, a carbon adjacent to R13 and two atoms from the carbon at the point of
attachment is optionally substituted by Rlz, and any carbon adjacent to both

Rlo and R12 is optionally substituted by R1 l;

Yis selected from the group consisting of:

16 7 8

1-Qb-4-Qs-2-R 3R SR’ -6-R19benzene._

10 2Q"5Q%6R!74R"®.2-R pyridine, 2Q°-5-Q%3-R %4 hiophene,
3-Qb-6-Qs-2-R16~5—R18-4-R19pyridine, 3-Q°-5-Q° 4R € 2R Pitiophene,
3.Q"5-Q 4R 2R furan, 2.0%-5.0° 3.8 6 4R Truran,

3050 4R 6 2R pyrrote, 2Q°-5Q°3-R 4R pyrrole,

4—Qb-2-Qs-5-R19thiazole, and 2-Qb-5-QS-4-R17thiazoIe;

-
15 RIG, RI , R18. and ng are independently selected from the group

consisting of hydrido, methyl, ethyl, amidino, guanidino, methoxy, hydroxy,
amino, aminomethyl, 1-aminoethyl, 2-aminoethyl, N-methylamino,
dimethylamino, methylthio, ethylthio, trifluoromethylthio, methylsulfinyl,
methylsulfonyl, trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl,
20 trifluoromethoxy, fluoro, chloro, amidosulfonyl, N-methylamidosulfonyl,
hydroxymethyl, carboxy, and cyano.
Qb is selected from the group consisting of I\_IRzORz1 and

2
C(NR S)NRZSRM. with the proviso that said Qb group is bonded directly to a

carbon atom;
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RZO' R21. R23, R24. and st are independently selected from the group

consisting of hydrido, methyl, and ethyl;
Q’is CH,.

+13. The compound as recited in Claim 12 ora pharmaceutically acceptable salt
thereof, wherein;
B is selected from the group consisting of cyclopropyl, eyclobutyl,
cyclopentyl, cyclohexyl, 2-(2R)-bicyclo[2.2.1]-heptyl, oxetan-3-yl, azetidin-1-
yl, azetidin-2-yl,and azetidin-3-yl;
A is selected from the group consisting of a single covalent bond,

CHg, NHC(O), CH,CH, and CH,CH,CHy:

XCis selected from the group consisting of hydrido, hydroxy, amino,
amidino, aminomethyl, cyano, methy!, trifluoromethyl, hydroxymethy!, and
fluoro;

R? is selected from the group consisting of hydrido, hydroxy, amino,
aminomethyl; cyano, methyl, trifluoromethyl, and fluoro:
R is selected from the group consisting of 3-aminophenyl, 2,6
dichiorophenyl, 2-hydroxyphenyl, 5-amino-2-thienyl, and 3-thienyl;
Y’ is selected from the group consisting of:
16, 17 1

1-Q%40° 2R3 .55 8 6-R Pbenzens,

3-Qb—5—Qs-4—R16—2—R19thiophene, and 2-Qb-5-Qs-3-R16-4—Rl7thiophene:

R16 and ng are independently selected from the group consisting of

hydrido, amidino, amino, aminomethyl, methoxy, methylamino, hydroxy,
hydroxymethy!, fluoro, chloro, and cyano;

T ,
R17 and R18 are independently selected from the group consisting of

hydrido, fluoro, chloro, hydroxy, hydroxymethyl, amino, carboxy, and cyano;
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Qb is selected from the group consisting of | hydrido .

and C(NRZS)NR23R24
23 24

R ,R ,and R25 are independently selected from the group consisting of

hydrido and methyl;
Q*is CH,.

- 14, The compound as recited in Claim
" thereof, wherein;

13 or a pharmaceutically acceptable salt

B is selected from the group consisting of cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl, 2-(2R)-bicyclo[2.2.
yl, azetidin-2-yl,and azetidin-3-yl;

1)-heptyl, oxetan—3~yl azetidin-1-

A is selected from the group consisting of a siﬁgle covalent bond,

CH2. CHzCHZ‘ and,CHZCH2CH2;

XOis selected from the group consisting of hydrido, hydroxy, amino,
amidino, aminomethyl, cyano, methyl trifluoromethyl, hydroxymethyl, and

fluoro;

RY is selected from the group consisting of hydrido, hydroxy, amino,
aminomethy!, cyano, methyl, triﬂuorpmethyl, and fluoro;

R? is selected from the group consisting of 3-aminophenyl, 2,6-
dichlorophenyl, 2-hydroxyheny!, phenyl, 5-axmno-2 -thienyl, and 3-thienyl;

Ylis selected from the group consisting of S-amldmo-z-thlenylmethyl

.4-amxd1nobenzyl. 2-fluoro-4-amidi nobenzyl,

* 15. A compound

) having the Formula:

and 3-fluoro-4-amdinobenzyl.
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or a pharmaceutically acceptable salt thereof, wherein:

R2is 3-aminophenyl, B is cycylopropyl, A is single Bond, Yis4-
amidinobenzyl, R? is aminomethyl, and X° is hydrido;

RZ s 3-aminophenyl, B is cyclobutyl, A '§s single bond, Y? is 4-amidino-2-
fluorobenzyl, R1 is aminomethyl, and X© is hydrido:

R?is 3-aminophenyl, B is c;yclobutyl. A is single bond, Yis4-
amidinobenzyi; R is aminomethyl, and X° is hydrido;

R2 s 3-aminophenyl, B is cyclopropyl, A is single bond, Y? is 4-amidino-
2-ﬂuor§benzyl, RYis aminomethyl, and X° is hydrido;

R? s 3-aminophenyl, B is;cyclobutyl, A is single bond, Y0 is 4-
amidinobenzyl, RLis aminomethyl, and X is hydridoi

R2 is 3-aminophenyl, B is cy_clobutyl, A is single bond, Yq is 4-amidino-3-

fluorobenzyl, R? is aminomethyl, and X is hydrido;

R? s 3-amin6phenyl, B is cyclopentyl, A is single bond, Yis4
amidinobenzyl, R is aminomethyl, and X° is hydrido;

R? s 5-amino-2-thienyl, B is cycldbutyl, A is single bond, Y?is4-
amidinobenzyl, RY is aminomethyl, and X is hydrido; .

R is 3-aminophenyl, B is cyclopropyl, A is CH,, Y is 4-amidinobenzyl,

R is aminomethyl, and X© is hydrido;
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5 R is 3-aminophenyl, B is cyclohexyl, A is CH,CHy, Y’ is 4
amidinobenzyl, RY is aminomethyl, and X° is hydrido;
R%is 2-hydroxyphenyl, B is cyclobutyl, A is single bond, Yis4
amidinobenzy!, Rlis aminomethyl. and X is hydﬁdo;
R%is phenyl, B is cyclobutyl, A is single bond,,'Yl(J is 4-amidinobenzyl, Rr!
10  isaminomethyl, and X© is hydrido; |
RZ is 3- -thienyl, B is cyclobutyl, A is single bond, YOis4
amidinobenzyl, Rlis aminomethyl, and X° is hydrido;
R?is 2,6-dichlorophenyl, B is cyclobutyl, A is single bond, is4
amidinobenzyl, R? is aminomethyl, and X© is hydrido;
15 R?is 3-aininophenyl, B i$ cycylopropyl, A is single bond, YCis 4
amidinobenzyl, Rlis hydrido, and X° is hydroxymethyl;
R? s 3-aminophenyl, B is cyclobutyl, A is single bond, Y° is 4-amidino-2-
fluorobenzyl, Rlis hydrido, and X©is hydroxymethyl;
R% s 3-aminophenyl, B is cyclobutyl, A is single bond, Y0is4-
20 amidinobenzyl, R is hydrido, and X° is hydroxymethyl;

R?is 3-aminophenyl, B is 2-(2R)¥bicyclo[2.2.l]-heptyl.. A is single bond,
Y’ is 4-amidinobenzyl, R is aminomethyl, and X° is hydrido;

R?is 3-aminophenyl, B is cyclopentyl, A is single bond, Y is 4-amidino-

. 2-fluorobenzyl, R? is aminomethyl, and X is hydrido;

R? is 3-aminophenyl, B is cyclopropyl, A is single bond, v is 4-amidino-
2-fluorobenzyl, RLis hydrido, and X© is hydroxymethyl;
R? is 3-aminophenyl, B is cyclobutyl, A is single bond, Yis4

amidinobenzyl, RYis hydrido, and X9 is hydroxymethyl;
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RZis 3-aminophenyl, B is cyclobutyl, A is single bond, Y? is 4-amidino-3-
fluorobenzyl, R is hydrido, and X© is hydroxymethyl;
RZis 3-aminophenyl, B is cyclopentyl, A is single bond, Ylis4
amidinobenzyl, RYis hydrido, and Xb is hydroxymethyl;
5 R2 is 5-amino-2-thienyl, B is cyclobutyl, A is single bond, Yo is4-
amidinobenzyl, RY is hydrido, and X© is hydroxymethyl;
R? s 3-aminophenyl, B is cyclopropyl, A is CH,, Y0is 4-amidinobenzyl,
RY is hydrido, and X® is hydroxymethyl;
RZis 3-aminophenyl, B is 2-(2R)-bicyclo[2.2.1]-heptyl, A is single bond,
10 Yis 4-amidinobenzyl, Rlis hydrido, and X° is hydroxymethyl.;
RZis 3-aminophenyl, B is cyclopentyl, A is single bond, Y? is 4-amidino-
2-fluorobenzyl, RY is hydrido, and X® is hydroxymethyl:
RZis 3-aminophenyl, B is cyclohexyl, A is CH,CH,, Yis4
amidinobenzyl, R! is hydrido, and X is hydroxymethyl;
15 R s 2-hydroxyphenyl, B ‘is cyclobutyl, A is single bond, Yis4
amidinobenzyl, Ris hydrido, and X° is hydroxymethyl; ’
R?is phenyl, B is cyclobutyl, A is single bond, Yis 4-amidinobenzyl, Rl
is hydrido, and X© is hydroxymethyl;
R? is 3-thienyl, B is cyclobutyl, A is single bond, Y° is 4-
20  amidinobenzyl, Ris hydrido, and X© is hydroxymethyl;
R? is 2,6-dichlorophenyl, B is cyclobutyl, A is single bond, Y° is 4-
amidinobenzyl, Rlis hydrido, and X® is hydroxymethy!;
R%is 3-aminophenyl, B is cycylopropyl, A is single bond, Y0is4

amidinobenzyl, RY is hydroxymethyt, and X° is hydrido;
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R?is 3-aminophenyl, B is cyclobutyl, A is single bond, Y is 4-amidino-2-
fluorobenzyl, RLis hydroxymethyl, and X© is hydrido;

R?is 3-aminophenyl, B is cyclobutyl, A is single bond, Y0 is4-
amidinobenzyl, R1is hydroxymethyl, and X° is hydrido;

R2is 3-aminophenyl, B is cyclopropyl, A is single bond, Y? is 4-amidino-
2-fluorobenzyl, R is hydroxymethyl, and X° is hydrido;

RZjs 3-aminophenyl, B is cyclobutyl, A is single bond, Yis4
amidinobenzyl, R! is hydroxymethyl, and X is hydrido:

R?is 3-aminophenyl, B is cyclobutyl, A is singié bond, Y? is 4-amidino-3-
fluorobenzyl, Rlis hydroxymethyl, and X© is h&drido;

R2is 3-aminophenyl, B is cyclopentyl, A is single bond, Ylis 4
amidinobenzyl, R is hydroxymethyl, and X° is hydrido;

R%is S-amino-2-thienyl, B is cyclobutyl, A is single bond, Ylisa
amidinobenzyl, R1is hydroxymethyl, and X© is hydrido;

RZis 3-aminophenyl, B is cyclopropyl, A is CH,, Yis 4-amidinobenzyl,
R is hydroxymethy!, and X© is hydrido;

R%is 3-aminophenyl, B is 2-(2R)-bicyclo[2.2.i]—heptyl. A is single bond,
Yis 4-amidinobenzyl, Rlis hydroxymethyl, and X° is hydrido;

R2is 3-aminophenyl, B is cyclopentyl, A is single bond, Y° is 4-amidino-
2-fluorobenzyl, Rlis hydroxymethyl, and X° is hydrido;

RZis 3-aminophenyl, B is cyclohexyl, A is CHy,CH,, Yis4
amidinobenzyl, RY s hydroxymethyl, and X is hydrido;

R%is 2-hydroxyphenyl, B is cyclobutyl, A is single bond, Yis4

amidinobenzyl, Rlis hydroxymethyl, and X° is hydrido;
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R?is phenyl, B is cyclobutyl, A is single bond, Yois 4-amidinobenzyl, Rl
is hydroxymethyl, and X° is hydrido;
RZis 3-thienyl, B is cyclobutyl, A is single bond, Y0isa
amidinobenzyl, RY is hydroxymethyl, and X© is hydrido;
5 R? i; 2,6—di‘ch10rop£enyl, B is cyclobutyl, A is single bond, Y0 is 4

amidinobenzyl, R? is hydroxymethyl, and X© is hydrido.

-
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16. A composition for inhibiting thrombotic conditions in blood comprising a compound of any

one of claims 1-15 and a pharmaceutically acceptable carrier.

17. Use of the compound of any one of claims 1-15, or a pharmaceutically acceptable salt
thereof, in the manufacturing of a medicament for inhibiting, treating or preventing thrombus

formation in mammals.

18. Use of the compound of any one of claims 1-15, or a pharmaceutically acceptable salt

thereof, in the manufacturing of a medicament for inhibiting thrombotic conditions in mammals.

19. Use of the compound of any one of claims 1-15, or a pharmaceutically acceptable salt
thereof, in the manufacturing of a medicament for inhibiting formation of blood platelet

aggregates in blood.

20. Use of the compound of any one of claims 1-15, or a pharmaceutically acceptable salt
thereof, in the manufacturing of a medicament for treating venous thromboembolism and

pulmonary embolism in mammals.

21. Use of the compound of any one of claims 1-15, or a pharmaceutically acceptable salt

thereof, in the manufacturing of a medicament for treating or preventing deep vein thrombosis

in mammals.

22. Use of the compound of any one of claims 1-15, or a pharmaceutically acceptable salt
thereof, in the manufacturing of a medicament for treating or preventing cardiogenic

thromboembolism in mammals.

23. Use of the compound of any one of claims 1-15, or a pharmaceutically acceptable salt
thereof, in the manufacturing of a medicament for treating or preventing thromboembolism

stroke in humans and other mammals.
24. Use of the compound of any one of claims 1-15, or a pharmaceutically acceptable salt

thereof, in the manufacturing of a medicament for treating or preventing thrombosis associated

with cancer and cancer chemotherapy in humans and other mammals.
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25. Use of the compound of any one of claims 1-15, or a pharmaceutically acceptable salt
thereof, in the manufacturing of a medicament for treating or preventing unstable angina in

humans and other mammals.

5  26. Use of the compound of any one of claims 1-15, or a pharmaceutically acceptable salt
thereof, in combination with a therapeutically effective amount of fibrinogen receptor antagonist

in the manufacturing of a medicament for inhibiting thrombus formation in blood.

27. A method for inhibiting formation of blood platelet aggregates in stored blood or blood
10 products comprising adding to stored blood or blood products a therapeutically effective amount

of a composition of claim 16.

28. A method for inhibiting thrombus formation in stored blood or blood products comprising
adding to stored blood or blood products a therapeutically effective amount of a composition of
15 claim 16.

29. A method for inhibiting thrombus formation in stored blood or blood products comprising
adding to stored blood or blood products a therapeutically effective amount of a compound of
any one of claims 1-15 with a therapeutically effective amount of fibrinogen receptor

20  antagonist.
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. 30,, vAcompoundf having the
Formula: .

_or a pharmaceutically acceptable salt thereof, Wherein;
B is the Formula: ‘

R%, R¥, R, R¥, and R* are independently sélected from the group consisting
of hydrido, acetamido, haloacetamido, amidino; guanidino, alkoxy, hydroxy, amino,
alkoxyamino, lower alkylamino, alkyithio, amidosulfonyl, monoalkyl amidosulfonyl,
dialkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy,
carboxy, carboxamido, cyano, and Q*: |
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R’ is selected from the group consisting of hydrido and alkyl; |

R™ is selected from the group consisting of hydrido, halo, alkyl, and haloalky;

R! and X° are independently selected from the group consisting of hydrido,
hydroxy, hydroxyamino, amidino, amino, cyano, hydroxyalkyl, alkoxy, alkyl, alkylamino,
aminoalkyl, alkylthio, alkoxyamino, haloalkyl, haloalkoxy, and halo;

R?is Z2°-Q;

2’ is a covalent sungle bond;

Q is selected from the group consisting of a 5- or G-membered aryl and
heteroaryl wherein (a) a ring carbon in a first alpha position relative to the ring carbon at
the point of attachment is optionally substituted by R®, (b) a ring carbon in a second

~ alpha position relative to the ring carbon at the poinf of attachment is optionally .
substituted by R™, (c) a ring carbon, in a first beta position relative to the ring carbon.at

- the point of attachment and in an alpha position relative to the ring atom optionally
substituted by R°, is optionally substituted by R, (d) a ring carbon, in a second beta
position relative to the ring carbon at the point of attachment and in an alpha posmon

' relative to the ring atom optionally substituted by R", is optionally substituted by R¥,
and (e) a ring carbon, if present, in the gamma position relative to the ring carbon at the
point of attachment and in an alpha position relative to each of the ring atoms optionally
substituted by R™ and R, respectively, is optionally substituted by R'"; ‘

R® R and R are independently selected from the group consisting of hydrido,
hydroxy, amino, amidino, guanidino, lower alkylamino, alkylthio, alkoxy, alkylsulfinyl;
alkylsulfonyl, amidosulfonyl, monoalkylamidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy,
hydroxyalkyl, carboxy, carboxamido, and cyano;

R and R are independently selected from the group consisting of hydrido,
acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy, alkoxyamino, amﬁnoalkyl,
hydroxy, amino, lower alkylamino, alkylsulfonamido, amidosulfonyl, monoalkyl
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amidosulfonyl, dialkyl amidosulfonyl, hydroxyalkyl, aminoalkyl, halo, haloalkyl,
carboalkoxy, carboxy, carboxyamido, carboxyalkyl, and cyano;
Y° is formula (IV):

aw

wherein D®, D%, J% and J° are independently selected from the group consisting of C, N,
O, S and a covalent bond with the provisos that no more than one is a covalent bond,
no more than one of D®, D®, J%, and J® is O, no more than one of D®, D®, J5, and JSiss,
one of D®, D%, J% and J° must be a covalent bond when two of D%, D¢, J5 and J° are 0
and §, and no more than four of D%, D®, J%, and J° are N; |

R, R", R", and R" are independently selected from the group consisting of

“hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy, hydroxy, amino, lower
_ alkylamino, alkylthio, alkylsulfinyl, alkylsulfonyl, alkanoyl, haloalkanoyl, alkyl; halo,

haloalkyl, haloalkoxy, hydroxyalkyl, aminoalkyl, and cyano;

Q°is selected from the group consisting of NR““R21 hydrido, and’
C(NRZ)NRZR:

R¥, R¥, R®, R*, and R® are independently selected from the group consnstmg
of hydrido and alkyl; and

Q* is CH,,
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i 31. The compound as recited in Claim = 30 '

or a pharmaceutically acceptable salt thereof, wherein;
B is the Formula; '

R®, R®, R%, R%, and R* are independently selected from the group
consisting of hydrido, amidino, guanidino, methyl, ethyl, methoxy, ethoxy, hydroxy,
amino, N-methylamino, dimethylamino, methyithio, ethyithio, trifluoromethyl, |
péntaﬂuoroethyl, 2,2,2-trifluoroethyl, fluoro, chloro, bromo, amidosulfonyl, N-
methylamidosulfonyl. hydroxymethyl. amidocarbonyl, carboxy, cyano, and Q;

' A Is selected from the group consisting of single covalent bond, NH, N(CH,),
CH,, CHsCH, and CH,CH,; |

X° is selected from the group consisting of hydrido, hydroxy, amino, amidino,
aminomethyl, cyano, methyl, triflucromethyl, hydroxymethyl, and fluoro;

R is selected from the group consisting of hydrido, hydroxy, amino,
aminomethyl, methylamino, cyano, methyi, trifluoromethyl, methoxy, methyithio,
trifluoromethoxy, fluoro, and chloro;
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R? is selected from the group consisting of phenyl and 2-thienyl, 2-furyl, 2-
pyrrolyl, 2-imidazolyl, 2-thiazolyl, 3-isoxazolyl, 2-pyridyl, and 3-pyridyl heteroaryl
rings, wherein (a) a ring carbon in a first alpha position relative to the ring carbon at
the point of attachment is optionally substituted by R®, (b) & ring carbon in a second
alpha position relative to the ring carbon at the point of attachment is optionally
substituted by R™, (c) a ring carbon, in a first beta position relative fo the ring carbon
at the point of attachment and in an alpha position relative to the ring atom
optionally substituted by R®, is optionally substituted by R", (d) a ring carbon, in a
second beta position relative to the ring carbon at the point of attachment and in an
alpha position relative to the ring atom optionally sdbstituted by R, is optionally
substituted by R*, and (e) a ring carbon, if present, in the gamma position relative
to the ring carbon at the point of attachment and in an alpha position relative to
each of the ring atoms optionally substituted by R'® and R, respectively, is
optionally substituted by R'"; |

R®, R", and R™ are independently selected from the group consisting of
hydrido, methyl, ethyl, methoxy, ethexy, hydroxy, amino, N-methylamino, N,N-
dimethylamino, methylthio, trifluoromethyl, pentafiuoroethyl, 2,2,2-trifluoroethyi,
fluoro, chloro, bromo, amidosulfonyl, N-methylamidosulfonyl, N,N-
dimethylamidosulfonyl, hydroxymethyl, 1-hydroxysethyl, amidocarbonyl, N-
methylamidocarbonyl, carboxy, and cyano;

R' and R" are independently selected from the group consisting of hydrido,
amidino, amidocarbonyl, N-methylamidocarbonyl, guanidino.. methyl, ethy,
methoxy, ethoxy, hydroxy, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, carboxy,
carboxymethyl, amino, acetamido, trifluoromethyl, pentafiuoroethyl, 2,2,2-
trifluoroethyl, triﬂuordacetamido, aminomethyl, N-methylamino, dimethylamino,

y amidosulfbnyl, N-methylamidosulfonyl, N,N-dimethylamidosulfonyl,
methoxycarbonyl, fluoro, chloro, bromo, and cyano;
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Y° is selected from the group consisting of:

Q? ﬁz/ o'%
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R'®, R, R', and R' are independently selected from the group consisting of
. hydrido, methyl, ethyl, amidino, guanidino, methoxy, hydroxy, amino, aminomethyl,
1-aminoethyl, 2-aminoethyl, N-methylamino, dimethylamino, methyithio, ethyithio,
trifluoromethyithio, methylsulflnyl, methylsulfonyl, trifluoromethyl, pentaﬂuoroethyl
2,2,2-trifluoroethyl, trifluoromethoxy. fluoro, chloro, amidosuifonyl, N-
methylamidosulfonyl, hydroxymethyl, carboxy, and cyano.
 Q° Is selected from the group consisting of NR®R?! and C(Nst)NR?aRz" with
the proviso that said Q® group is bonded directly to a carbon atom;
R%, R¥, R®, R*, and R* are independently selected from the group consisting of
hydrido, methyl, and ethyl; and ‘ '
Q* Is CH,.
/ " 32, The compound as recited in Claim - 31
or a pharmaceutically acceptable salt thereof, whereln;

B is selected from the group consisting of 2-aminophenyl, 3-aminophenyl, 3-
amidinophenyl, 4-amidinophenyl, 3-carboxyphenyl 3-carboxy-5-hydroxyphenyl 3-
chlorophenyl 4.chlorophenyl, 3 4-d|chlorophenyl 2-fluorophenyl, 3-fluorophenyl,
3,4-difluorophenyl, S-hydroxyphenyl 4-hydroxyphenyl, 3-methoxyaminophenyl, 3-
‘methoxyphenyl, 4-methoxyphenyl 3-methylphenyl, 4-methylphenyl, and phenyl;

Ais selected from the group consisting of CHz, CHscH CF,CH, NHC(O),
CH,CH,,and CHchQCHz.
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A

X is selected from the group consisting of hydrido, hydroxy, amino, amidino,
aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethyl, and fluoro;

R'is selected from the group consisting of hydrido, hydroxy, amino,
aminomethyl, cyano, methyl, trifluoromethyl, and fluoro; L

R? s selected from the group consisting of 5-amlno-3~amldocarbonylphenyl
S-amino-2-fluorophenyl, 3-ammo-s-hydroxymethylphenyl 5-amino-
3-methoxycarbonylphenyl, 3-amidinophenyl, 3-amina-2-methylphenyl, 5-amino-
2-methyithiophenyi, 3-aminophenyl, benzyl, 3-c§moxyphenw, 3-carboxy-
§-aminophenyl, 3-carboxy-6-hydroxyphenyl, 3-carboxymethyl-5-aminophenyl,
3-carboxymethyl-6-hydroxyphenyl, 3-carboxymethyiphenyl, 3-chlorophenyl,
2-chlorophenyl, 3-cyanophenyl 3-dimethylaminophenyl, 2-fluorophenyl,
3-fluorophenyl, 2 .5-difluorophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl,

| 3-rnethanesulfonylammophenyl 2-methoxyphenyl, 3—methoxyphenyl

3-methoxyamm0phenyl, 3-methoxycarbonylphenyl 2-methylammophenyl _
3-methylaminophenyl, 2-methyiphenyl, 3-methylphenyl. 4—methylphenyl phenyl,
3-trifluoroacetamidophenyl, 3-trifluoromethylphenyl, 2-trifluoromethylphenyl,
S-amino-2-thienyl, 5-amino-3-thienyl, 3-bromo-2-thienyl, 3-pyndyl 4-pyridyl,
2-thienyl, and 3-thienyl;

Y®is selected from the gr_oup consisting of:

¥ < N s . )
Q % Q % Q %
| R17 R1. R“.
® e
/ R“ R1G / R"
b ' .0 ’
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.and

| R'® and R™ are independently selected from the group consisting of hydrido,

amidino, amino, aminomethyl, methoxy, methylamino, hydroxy, hydroxymethyl,
fluoro, chioro, and cyano; ‘

R" and R* are independently selected from the grbup consisting of hydrido,
fluoro, chloro, hydroxy, hydroxymethyl, amino, carboxy, and cyano;

Q® is selected from the group consisting of hydrido and C(NR*)NR¥R%;

. R®, R*, and R® are independently selected from the group cdnsisting of hydrido
. and methyl; and ' ‘
'Qtis CH,.

33. The compound as recited in Claim. .32 .

or a pharmaceutically acceptable salt thersof, wherein:
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B is selected from the group consisting of 3-aminaphenyl, 3-amidinophenyl,
4-amidinophenyl, 3-chlorophenyl, 4-chiorophenyl, 3,4-dichlorophenyl, 2-
fluorophenyl, 4-methyiphenyl, and phenyl: |

A Is selected from the group cons:stmg of CH,, NHC(O). CH,CHz,and
CHzCHchz, ‘

X° is selected from the group conslsting of hydrido, hydroxy, amino, amidino,
aminomethyl, cyano, methyl, triflucromethyl, hydroxyme(hyl, and fluoro;

R'is selected from the group consisting of hydrido, hydroxy, amino,
aminomethyl,.cyano, methyl, trifluoromethyl, and fluoro:

R? Is selected from the group consisting of 3-aminophenyl, benzyl,
3-chlorophenyl, 3-dimethylaminophenyl, 3-hydroxyphenyl,
S-methanesulfonylaminophenyl, 3-methylaminophenyl, 2-methylphenyl,

-3-methylphenyl, phenyl, 3-trifluoroacetamidophenyl, 3-bromo-2-thienyl -2-thienyl,
~ and 3-thienyl; and . :

Y’ is selected from the group consisting of 5-amidino-2~thienylmethyl,
4-amidinobenzyl, 2-fluoro-4-amidinobenzyl, and 3-fluoro-4-amdinobenzyl.

34; A compoind
- -having the Formula; -
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or a pharmaceutically acceptable salt thereof, wherein:
R? is 3-aminophenyl, B is 3-chlorophenyl, A is CH,CH,, Y* is 4-amidinobenzyl, R
is hydrido, and X° is hydrido;
R?is 8-aminophenyl, B is phenyl, A is CH,, Y° is 4-amidinobenzyl, R' is hydrido,
and X° is hydrido; |
R?is phenyl, B is 3-chlorophenyl, A is CHzCHz. Y? is 4-amidinobenzyl, R' is
hydrido, and X° is hydrido; :
R?is 3-dimethylaminophenyl, B is phenyl Ais CHZCHE, Y’ is 4-amidinobenzyl, R
- is hydrido, and X° is hydrido; S
R?is 2-methylphenyl, B Is phenyl, A is CH,CH,, Y° is 4-amidinobenzyl, R1 is
hydrido, and X° is hydrido; '
R?is phenyl, B is 3-ammophenyl, Ais C(ONH, Yis 4-amldinobenzyl R'is
~ hydrido, and X° is hydrido;
R?is phenyl, B is 3-amidinophenyl, A is CH,, Y° is 4-amidinobenzyl, R is hydndo,
and X° is hydrido; '
R?is 3-(N-methylamino)phenyl, B is phenyl, A is CHQCHZ. Yois 4-am|dlnobenzyl
Rlis hydndo and X° is hydrido;
Rels 3-methylsulfonam|dophenyl B is phenyl, A is CH,CH,, Y°is 4-
amidinobenzyl, R' is hydrido, and X° is hydrido;
R?is phenyl, B is 4-amidinophenyl, A is CH,, Y°is 4-amidmobenzyl R'is hydrido,
and.X" is hydrido; :
_‘ R? is 3-methylaminophenyl, B is phenyl, A is CH,CH,, Y° Is 4-amidinobenzyl, R
is hydrido, and X° is hydrido; |
R®is phenyl, B is phenyl, A is CH,, Y?is 4-amudmobenzyl R1 is hydrido, and X° is
hydrido;
R?is 3-methylphenyl B is 4-phenyl, A is CHzCHz. Yis 4-amidinobenzyl, R'is
hydrido, and X° is hydrido;
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R? is 3-aminophenyl, B is 3-chlorophenyl Als CHZCHz. Y? is 4-amidinobenzyl, R!
is hydrido, and X° is hydrido;
R?is 3-am|nophenyl B is phenyl, A Is CH,, Y0is 4-am|dmobenzyl R'is hydrido,
and X°is hydndo e
R? s phenyl, B is 3-chlorophenyl, A Is CH,CH,, Y° is 4-amidinobenzyl, R’ Is
hydroxy, and X° is fluoro;
R%is 3~d|methylamlnophenyl B is phenyl, A is CH,CH,, Y°Is 4-amldinobenzyl, R!
| is hydroxy, and X° is fluoro; :
R®is 2-methylphenyl, B is phenyl, A is CHcha, Yis 4-amldinobenzyl R'is
hydroxy, and X° is fluoro; :
R?is phenyl, B is 3-aminophenyl Ais C(ONH, Y is 4-amidmobenzy| R'ls
hydroxy, and X°is fluoro; .
R?Is phenyl, B is 3-amidinophenyl, A is CH,, Y° is 4-arnidinobenzyl R'is
hydroxy, and X° is fluoro; '
RZis 3- (N-methylamino)phenyl B is phenyl, A is CH,CH,, Yis 4~am|dinobenzyl
R'j is hydroxy, and X° is fluoro;
R¥is 3-methylsu|fonamldophenyl B is phenyl, A is CH,CH,, Y° is 4~
amidinobenzyl, R is hydroxy, and X° Is fluoro; C
R?is phenyl, B is 4-amidinophenyl, A is CHz. Y° is 4-am|dinobenzyl R'is
hydroxy, and X° is fluoro; :
| R is 3-methylaminophenyl, B is phenyl, A is CH2CH2. Y°is 4—amldlnobenzyl R!
is hydroxy, and X° is fluoro; | '
R? is phenyl, B is phenyl, A is CHZ. Y° is 4-amldmobenzyl R'is hydroxy, and X°
is fluoro; :
| R%is 3-methylphenyl Bis 4-phenyl Ais CH,CH,, Y%is 4-amidmobenzyl R'is
hydroxy, and X° is fiuoro;
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R? is 3-aminophenyl, B is 3-chlorophenyl, A is CH,CH,, Y° is 4-amidinobenzyl, R'
is amino, and X° is hydrido; '

R? is 3-aminophenyl, B is phenyl, A is CH,, Y is 4-amidinobenzyl, R' is amino,
and X° is hydrido; .

R? is phenyl, B is 3-chlorophenyl, A is CHchz. Yis 4-amidmobenzyl R'is
amino, and X° is hydrido; :

'Rt is 3-dimethylaminophenyl, B is phenyi, A is CHCH,, Y? is 4-amidinobenzyl, R’
is amino, and X° is hydrido; :

R?is 2-methylphenyl, B is phenyl, A is CHZCH,. Y%is 4-amldmobenzyl R'is
‘amino, and X° i is hydrido;

R Is phenyl, B.is 3-aminophenyl, A is C(O)NH, Y° is 4-amidinobenzyl, R' is
amino, and X° is hydrido; \ ‘

R?is phenyl, B is 3-amidinophenyl, A Is CH,, Y° is 4-amidinobenzyl, R'is amino,
and X° is hydrido;

R*is 3-(N-methylamino)phenyl Bis phenyl, A is CHchz, Yis 4-amldin0benzyl
R' is amino, and X° is hydrido;

R? is 3-methylsulfonamidophenyl, B Is phenyl, A is CH,CH,, Y is 4~
amidinobenzyl, R' is amino, and X° is hydrido,

R?is phenyl, B is 4-am|d|nopheny| Als CHz, Yis 4—am|dlnobenzyl R' is amino,
and X° is hydrido; -

R? is 3-methylaminophenyl, Bis phenyl, A is CH,CH,, Y° is 4~am|dlnobenzyl R
Is amino, and X° is hydrido;

R®is phenyl, B is phenyl, A is CHz, Y° is 4-amidinobenzyl, R' is amino, and X° is
hydrido;

R%is 3-methylphenyl, B is 4-phenyl, A is CH,CH,, Yis 4-amidmobenzyl R'is
ammo and X° is hydrido;
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R*is 3-aminophenyl, B is 3-chlorophenyl, A is CH,CH,, Y° is 4-am|dinobenzyl R!

is aminomethyl, and X° is hydrido; -
" R®ls 3-aminophenyl, B is phenyl, A is CH,, Y? is 4-am|dmobenal R'is

aminomethyl, and X° is hydrido; .

R?is phenyl, B is 3-chlorophenyl, A is CH,CH,, Y° is 4-amid|nobenzyl R'is
aminomethyl, and X°Is hydrido

- R?is 3-dimethylaminophenyl, B is phenyl, A is CHchz, Ylis 4-amldinobenzyl R

is aminomethyl, and X° is hydrido; :

R%*is 2-methylphenyl B is phenyi, A is CHchz. Y® is 4-amidinobenzyl, R' is
aminomethyl, and X° is hydrido; :

R?Is phenyl, B Is.3-aminophenyl, A is C(O)NH, Yis 4-amld|nobenzyl R'is
aminomethyl, and X° is hydrido; :

R?is phenyl, B is 3-amidinophenyl, A is CHZ. Yis 4-am|dunobenzyl R'is
aminomethyl, and X°is hydrido; - :

Ris 3-(N-methylam|no)phenyl Bis phenyl A is CH,CH,, Y°is 4—amidinobenzyl,
R' is aminomethyl, and X° is hydrido; | |

R? Is 3-methylsuifonamidophenyl, B is phenyi, A is CHchz. Yis 4-.

- amidinobenzyl, R' is aminomethyl, and X° is hydrido;

R?is phenyl, B is 4-amidinophenyi, A is CHz. Y° is 4-amidinabenzyl, R’ is
aminomethyl, and X° is hydrido; '

R?is 3-methylaminophenyl, B is phenyl, A is CHzCHz, Yois 4-am|dinobenZY' R
is amlnomethyl and X° is hydrido;

R?is phenyl, B is phenyl Ais CH,, Y°is 4-amidinobenzyl, R' is ammomethyl, and
X’ is hydrido; or

Rtis 3-methylphenyl B is 4-phenyl, A is CHchz, Yis 4—amidlnobenzyl R'is
aminomethyl, and X° is hydrido.
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A T35, , ' A compound
having the Formula:

or a pharmaceutically acceptable salt thereof, wherein;

B is selected from the group consisting of hydrido, C2-C8 alkyl, C3-C8
alkenyl, C3-C8 alkynyl, and C2-C8 haloalkyl, 'wherein each memberofgroup Bis -
optionally substituted at any carbon up to and including 6 atoms from the point of
attachment of B to A with one or more of the group consisting of R®, R¥, R*, R®,
and R, |

R%, R¥, R*, R¥, and R* are independently selected from the group
consisting of hydrido, acetamido, haloacetamido, amidino, guanidino, alkoxy.
hydroxy, amino. alkoxyamino, lower alkylamino, alkylthio, amidosulifonyl, monoalkyl
amidosulfonyl, dialkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl
carboalkoxy, carboxy, carboxamido, cyano, and Q® -

A is selected from the group consisting of single covalent bond and
(CH(R™)),.-(W"), wherein rr is an integer selected from O through 1, pa is an mteger
selected from 0 through 3, and W is N(R");

R Is selected from the group consisting of hydrido and alkyl;
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R' is selected from the group consisting of hydrido, halo, alkyl, and haloalkyl;

R! and X° are independently selected from the group consisting of hydrido,
hydroxy, hydroxyamino, amidino, amino, cyano, hydroxyalkyl, alkoxy, alkyl,
alkylamino, aminoalkyl, alkyithio, élkoxyamino.\haloalkyl. haloalkoxy, and halo;

R? is 2°-Q; |

Z° is a covalent single bond,

Q is selected from the group consisting of a §- or 6-membered aryl and
heteroaryl wherein (a) a ring carbon in a first alpha pbsition relative to the ring

~ carbon at the point of attachment is optionally substituted by R®, (b).a ring carbon in
a second alpha position relative to the ring carbon at the point of attachment is
optionally substituted by R', (c) a ring carbon, in a first beta position relative to the
ring carbon at the poi'nt of attachment and in an alpha position relative to the ring
- atom optionally substituted by R, is optionally substituted by R™, (d) a ring carbon,
in a second beta position relative to the ring carbon at the point of attachment and in
an alpha position relative to the rinQ atom optionally substituted by R, is optionally
substituted by R*, and (e) a ring carbon, if present, in the gamma position relative
to the ring carbon at the point of attachment and in an alpha position relative to
each of the ring atoms optionally substituted by R' and R', respectively, is
~ optionally substituted by R™; |

R?, R", and R™ are independently selected from the group consisting of
hydrido, hydroxy, amino, amidine, guanidino, lower alkylamino, alkylithio, alkoxy,
alkylsulfinyl, alkylsulfonyl, amidosulfonyl, monoalkylamidosulfonyl, alkyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, carboxy.‘carboxamido, and cyano;,
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~ R%and R" are independently selected from the group consisting of hydrido,
acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy, alkoxyamine,
aminoalkyl, hydroxy, amino, lower aikylamino, alkylsulfonamido, amidosulfonyl,
monoalkyl amidosuifonyl, dialkyl amidosuifonyl, hydroxyalkyl, aminoalkyl, halo,
haloalkyl, carboalkoxy, carboxy, carboxyamido, carboxyalkyl, and cyano;
Y is an aryl or heteroaryl of 5 or 6 ring members of the formula (IV):

wherein D®, D®, J°, and J¢ are independently selected from the group consisting of
C, N, 0. S and a covalent bond with the provisos that no more than one is a
covalerit bond, no more than one of DS, D%, J%, and J® is O, no more than one of D®,
D° J° and Jfis S, one of D%, D% J5, and J® must be a covalent bond when two of D®,
D°, J% and J° are O and S, and no more than four of DS, D®, J%, and J° are N;

R R R™ and R" are independently selected from the group consisting of |
hydrido, amidino, guanidino, carboxy, haloalkyithio, alkoxy, hydroxy, amino, lower
alkylamino, alkylthio, alkyisulfinyl, alkylsulfonyl, atkanoyl, ha!oalkanoyl alkyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, aminoalkyl, and cyano;

Q° is selected from the group consisting of NR®R?', hydrido,

N(R¥)C(NR¥)N(R*)(R*), and C(NR®)NRZR%*:

R?, R¥, R®, R*, R?, and R® are independently selected from the group
consisting of hydrido and alkyl; and
Q®is CH,.
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. 36, The cor;npound as recited in Claim 35
or a pharmaceutically acceptable salt thereof, wherein;
B Is selected from the group consisting of hydrido, ethyl, 2-propenyl, 2-
propynyl, propyl, isopropyi, butyl, 2¥butenyl, 2-butynyl, sec-butyl, tert-butyl, isobutyl,
- 2-methylpropenyl, 1-pentyl, 2-pentenyl, 3-pentenyl, 2-pentynyl, 3-pentynyl, 2-pentyl,
3-pentyl, 2-methylbutyl, 2-methyl-2-butenyl, 3-methylbutyl, 3-methyl-2-butenyl, 1-
hexyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 2-hexyl,
1-methyl-2-pentenyl, 1-methyl-3-pentenyl, 1-methyl-2-pentynyl, 1-methyl-3-pentynyl, .
- 3-hexyl, 1-sthyl-2-butenyl, 1-heptyl, 2-heptenyl, 3-heptenyl, 4-heptenyl, 5-heptenyl,
2-heptynyl, 3-heptynyl, 4-heptynyl,.5—heptynyl, 2-heptyl, 1-methyl-2-hexenyl,
1-methyl-3-hexenyl, 1-methyl-4-hexenyl, 1-methyl-2-hexynyl, 1-methyl-3-hexynyl,
1-methyl-4-hexynyl, 3-heptyl, 1-ethyl-2-pentenyl, 1-ethyl-3-pentenyl, 1-ethyl-2-
pentynyl, 1-ethyl-3-pentynyl, 2,2,2-trifluoroethyl, 2,2-difluoropropyl,
4-ti'iﬂuorom‘ethyl-5.5,5-triﬂuoropentyl'. 4—tﬂﬂuoromethylpéntyl, 5,5,6,6,6~
pentafluorohexyl, and 3.3,3—triﬂuoropr6pyl, wherein each member of group B is
optionally substituted at any carbon up to and including 5 atoms from the point of
attachment of B to A with one or more of the group consisting of R¥, R®, R, R¥,
and R®;
R%, R®, R¥, R¥, and R* are mdependent!y selected from the group
- consisting of hydrido, amidino, guanidino, methyl, ethyl, methoxy, ethoxy, hydroxy,
amino, N-methylamino, dimethylamino, methyithio, ethyithio, trifluoromethyl,
pentaﬂuoroethw, 2,2,2-trifluoroethyl, fluoro, chloro, bromo, amidosulfon'yl.’ N-
methylamidosulfonyl, hydroxymethyl, amidocarbonyl, carboxy, cyano, and Q°;
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A is selected from the group consnstmg of: |
. @ single covalent bond, NH, N(CH,), CH,, CH,CH, and CchHz, and
. CH,N(CH;), CH,N(CH,CH,), CH,CH,N(CH,), and
CH,CH,N(CH,CH;) with the proviso that B is hydrido;

X’ is selected from the group consisting of hydrido, hydroxy, amino, amidino,
aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethyl, and fluoro;

R'is selected from the group consisting of hydrido, hydroxy, amino,
aminomethyl, methylamino, cyano, methyl, trifluoromethyl, methoxy, methyithio,
trifluoromethoxy, fluoro, and chioro;

 R*is selected from the group consisting of phenyl and 2-thienyl 2-furyl,
2-pyrrolyl, 2-imidazolyl, 2-thiazolyl, 3-isoxazolyl, 2-pyridyl, and 3-pyridyl heteroaryi
rings, wherein (a) a ring carbon in a first alpha position relative to the ring carbon at
* the point of attachment is optionally.substitute:d by R%, (b) a fing carbon in a second
alpha position relative to the ring carbon at the point of attachment is optionally
substituted by R™, (c) a ring carbon, in a first beta position relative to the ring carbon
at the point of attachment and in an alpha position relative to the ring atom
optionally substituted by R®, is optionally substituted by R", (d) a ring carbon, ina
second beta position relative to the ring carbon at the point of attachment and in an
alpha position relative to the ring atom optionally substituted by R™, is optionally
substituted by R", and (e) a ring carbon, if present, in the gamma position relative
to the ring carbon at the point of attachment and in an alpha position relative to
each of the ring atoms optionally substituted by R' and R, respectively, is
- optionally substituted by R**; .

R, R", and R" are independently selected from the group consisting of
hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-methylamino, N,N-
dimethylamino, methylthio, trifluoromethyl, pentafluoroethyl, 2.2,2—triﬂuoroethyl.
fluoro, chloro, bromo, amidosulfonyl, N-methylamidosulfonyl, N,N-
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| se(t " CmeeAARSY Q”P"/‘gyéécpeyupﬁﬂ?m%?é‘ffemw amidocarbony, N-
methylamidocarbonyl, carboxy, and cyano;

R'and R" are independently selected from the group consisting of hydrido,
amidino, amidocarbonyl, N-methylamidocarbonyl, guanidino, methyl, ethyl,
methoxy, ethoxy, hydroxy, hydroxymethyl, 1-hydroxyethyi, 2-hydroxyethyl, carboxy,
carboxymethyl, amino, acetamido, trifluoromethy!, pentafiuoroethyl, 2,2,2-
trifiuoroethyl, trifluoroacetamido, aminomethyl, N-methylamino, dimethylamino,
amidosulfonyl, N-methylamidosulfonyl, N N-dnmethylamudOSulfonyl
methoxycarbonyl, fluore, chloro, bromo, and cyano;

Y? is selected from the group consisting of:

o %
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R R, R®, and R" are independently selected from the group consisting of
hydrido, methyl, ethyl, amidino, guanidino, methoxy, hydroxy, amino, aminomethyl,
1-aminoethyl, 2-aminoethyl, N-methylamino, dimethylamino, methyithio, ethyithio,
trifluoromethyithio, methyISuI'ﬂny.l. methyisuifonyl, trifluoromethyl, pemaﬂdoroethyl,
2,2,2-trifluoroethyl, trifluoromethoxy, fluoro, chloro, amidosulfonyl,
N-methylamidosulfonyl, hydroxymethyl, carboxy, and cyano;
| Q" is selected from the group consisting of NR®R?', C(NR*)NR®R*, and
N(RZ®)C(NRZIN(R®)R); |

R®, R¥, R®, R¥, R®, and R®are independently selected from the group
consisting of hydrido, methyl, and ethyl; and

Q*is CH,.

37. The compound as recited in Claim 36

or a pharmaceutically acceptable salt thereof, wherein;
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B is selected from the group consisting of hydrido,ethyl, 2-propenyl, 2- .

propyny!, propyl, isopropyl, butyl, 2-butyl, (R)-2-butyl,(8)-2-buty!, tert-butyl, isobutyl,

1-pentyl, 3-pentyl, 2-methylbutyl, 2,2,2-trifluoroethyl, 6-amidocarbonylhexyl, 4-
methyl-2-pentyl, 3-hydroxypropyl, 3-methoxy-2-propyl, 2-methoxyethyl, 2-methyl-2-

butyl, 3-methyl-2-butyl, 2-dimethylaminopropyl, 2-cyanoethyl, 6-hydroxyhexyl, 2-

hydroxysthyl, 2-amidinoethyl, 2-guanidinoethyl, 3-guanidinopropyl, 4-guanidinobutyl,
3-hydroxypropyl, 4-hydroxybutyl, 6-cyanohexyl, Z-dlmethylamnnoethyl 3-
methylbutyl, 2-methyibutyl, (S)-2-methylbutyl, 3-ammopropyl 2-hexyl, and 4-
aminobutyl; :

Als selected from the group consisting of single covalent bond, CH,, CH,CH,
and CH,CH,, '

X° is selected from the group consisting of hydrido, hydroxy, amino, amidino, . - -
“aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethyt, and fluoro; |

R! Is selected from the group consisting of hydrido, hydroxy, amino,

| aminomethyl, cyano, methyl, tnﬂuoromethyl, and fiuoro;

R? is selected from the group consisting of 5-amino-3-amidocarbonylphenyl,
5-amino—2-ﬂuorophenyl 3-amino-5- -hydroxymethylphenyt,
5~amvno-3~methoxycarbonylphenyl 3-amid|nophenyl 3-ammo~2-methylphenyl
5-am|no-2-methylth|ophenyl. 3-aminophenyl, benzyl, 3-carboxyphenyl,
3-carboxy-5-aminophenyl, 3-carboxy-5-hydroxyphenyl, 3-carboxymethyi-5-
aminophenyl, 3-carboxymethyl-5-hydroxyphenyl, 3-carboxymethylphenyl, 3-
chloi'ophenyl, 2-chlorophenyl, 2,6-dichlorophenyl, 3-cyanophenyl, 3-
dimethylaminophenyl, 2-fluorophenyl, 3-flucrophenyl, 2,5-difluorophenyl, 2-
hydroxyphényl. 3-hydroxyphenyl, 3-methanesu!fonylarﬁinOphenyl, 2-methoxyphenyl,
3-methoxyphenyl, 3-methoxyaminophenyl, 3-methoxycarbonyiphenyl, 2-
methylaminophenyl, 3-methylaminophenyl, 2-methyiphenyl, 3-methylphenyl, 4-
methyiphenyl, phenyl, 3-tﬁﬂuoroacetamidophenYl, 3-trifluoromethylphenyl, 2-
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trifluoromethylphenyl, 5-ammo-2-thlenyl 5—am|no-3-thlenyl 3- brorno-2-thlenyl, 3-
~ pyridyl, 4-pyridyl, 2-thienyl, and 3-thienyl;
YOis selected from the group consisting of;

%

,and ' R'® ;

'R, RY, R" and R" are independently selected from the group consisting of
hydrido, amidino, amino, aminomethyl, methoxy, methylamino, hydroxy,
hydroxymethyl, fluoro, chloro, and cyano; -

Q" is selected from the group consisting of hydrido and C(NRZ)NRZ®R%,
R®, R* and R®are independently selected from the group consisting of
hydrido and methyl; and

Q® is CH,.
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38. The compound as repited inClaim 37
ora pharmaceuticauy acceptable salt thereof, wheresin,

Bis selected from the group consisting of hydrido,eihyl, 2-propenyl,
2-propynyl, propyl, isopropyl, butyl, 2-butyl, (R)-2-butyl,(S)-2-butyl, rers-
butyl, isobutyl, 1-pentyl, 3-penty!, 2-methylbutyl, 2,2,2-trifluoroethyl, 6-

© 20 -amidocarbonylhexyl. 4-methyl-2-penty!;’3-hydroxypropyl. 3-methoxy-2-
propyl, 2-methoxyethy, 2-methyl-2-butyl, 3-methyl-2-buty], 2-
dimethylaminopropyl, 2-cyanoethyl, 6-hydroxyhexyl, 2-hydroxyethyl, 2-
amidinoethyl, 2-guanidinoethyl, 3-guanidinopropyl,'4-guanidinobutyl,‘3-
hydroxypropyl, 4-hydroxybutyl, 6-cyanohexyl, 2-dimethylamirioethy!, 3-
25 - methylbutyl, 2-methylbuty, (8)-2-methylbutyl, 3-aminopropyl, 2-hexyl,and
4-aminobuty!; ' '

A s selected from the group consisting of single covalent bond, CHj,
CH3CH, and CH,CH,; | | |
X is sélected from the group conslstihg of hydrido, hydroxy, amino, amidino,
aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethyl, and fluoro; o
R'Is selected from the group consisting of hydrido, hydroxy, amino,
“aminomethyl, cyanc, methyl, trifluoromethyl, and fluoro: , ‘

R* is selected from the group cbnsisting of 5-amino-2-fluorophenyl, 3-amino-
2-methyiphenyl, 5-amino-2-methyithiophenyl, 3-aminophenyl, 3-carboxyphenyl,
3-cyanophenyl, 3-methoxycarbonylphenyl, phenyl, and 3-pyridyl; and

Y?is selected from the group consisting of 5-amidino-2-thienyimethyl,
4-amidinobenzyl, 2-fluoro-4-amidinobenzyl, and 3-fluoro-4-amidinobenzyl,
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3_§ The compound of claim 35, or a pharmaceutically acceptable salt
thereof, wherein:
R®is 3-aminophenyl, Bis 2,2 2-tnﬂuoroethyl A is single bond, Y°is

| “4-amidinobenzyl, R is hydrido, and X’ is hydrido;

R? is 3-aminophenyl, B is (S)-2-butyl, A is smgle bond Y° is 4-amidinobenzyl,
R! is hydrido, and X? is hydrido;

R? is 5-amino-2-fluorophenyl, B i is isopropyl, A is single bond, Y° is
4-amidinobenzyl, R' is hydrido, and X° is hydrido;

R? is 2-methyi-3-aminophenyl, B is isopropyl, A is single bond, Y° is
4-amidinobenzyl, R' is hydrido, and X° is hydrido;
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R*is 3-aminophenyl, B is ethyl, A is single bond, Y° is 4-amidinobenzyl, R’ is
hydrido, and X° is hydrido; ‘

R? is 3-aminophenyl, B is ethyl, A is single bond, Y° is 4-amidino-2-
fluorobenzyl, R' is hydrido, and X° is hydrido; ,

R?is 3-aminophenyl, B is 2-propeny!, A is single bond, Y° is 4-amidinobenzyl,
R! Is hydrido, and X is hydrido;
| R? is 3-aminophenyl, B is isopropyl, A is single bond, Y° is 4-amidino-
2-fluorobenzyl, R' is hydrido, and X° is hydﬂdt_);

R? is 3-aminophenyl, B is isopropyl, A is single bond, Y° is 4-amidinobenzyl,
R' is hydrido, and X’ is hydrido;

R? is 3-aminophenyl, B is 2-butyl, A s single bond, Y° is 4-amidinobenzyl, R'
is hydrido, and X° is hydrido; ‘

R? is 3-aminophenyl, B is (R)-2-butyl, A is single bond, Y° is 4-amidinobenzyl,
R! is hydrido, and X° is hydrido;

R? is 3-aminophenyl, B is 2-propynyl, A is single bond, Y° is 4-amidinobenzyl,
R' is hydrido, and X° is hydrido; -
| R? is 3-aminophenyl, B is 3-penty|, Ais single bond, Y° is 4-amidinobenzy!, R!
is hydrido, and X° is hydrido;

R? is 3-aminophenyl, B is hydrido, A is CH,, Y° is 4-amidinobenzyl, R' is

“hydrido, and X? is hydrido; |

R2 is 3-aminophenyl, B is ethyl, A is CH,, Y° is 4-amidinobenzyl, R' is hydndo
and X° is hydrido;

R? is 3-aminophenyl, B is 2-methypropyl, A is single bond, Y° is
4-amidinobenzyl, R' is hydrido, and X° is hydrido;

R? is 3-aminophenyl, B is 2-propyl, A is CHCH, Y® is 4-amidinobenzyl, R is
hydrido, and X° is hydrido;
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R? is 3-aminophenyl, B is propyl, A is single bond, Y° is 4-amidino-2-
ﬂuorobénzyl, R' s hydrido, and X° is hydrido;
R is 3-aminophenyl, B is 6-amidocarbonyihexyl, A is single bond, Y° is
4-amidinobenzyl, R' is hydrido, and X° is hydrido;
R? is 3-aminophenyl, B is tert-butyl, A is single bond, Y° is 4-amidinobenzyl,
R is hydrido, and XC is hydrido; |
R?is 3-aminophenyl, B is tert-butyl, A Is single bond, Y° is 4-amidinobenzyl,
R'is hydrido, and X° is hydrido;
R? is 3-aminophenyl, B is 3-hydroxypropyl Ais smgle bond, Y°is
4-amldlnobenzyl. R'is hydndo, and X’ is hydrido;
"R?is 3-aminophenyl, B is 2-methylpropy|, A is single bond, Y° is 4-amidino-
2-fluorobenzyl, R is hydrido, and X° is hydrido; '
R? is 3-aminophenyl, B is butyl, A is single bond, Y° is 4-amidinobenzyl, R'is
hydrido, and X° is hydrido; .
R?is 3-aminophenyl, B is 3-methoxy-2-propyl, A is single bond, Y° is
4-amidinobenzyl, R! is hydrido, and X° is hydrido;
| R? is 3-aminophenyl, B is 3-methoxy-2-propyl, A is single bond, Y° is
4-amidinobenzyl, R' is hydrido, and X° is hydrido;
. Re is 3-aminophenyl, B is 2-methoxy-2-ethyl, A is single bond, Y° is
4-amidinobenzyl, R' is hydrido, and X° is hydrido;
R? is 3-aminophenyl, B is 2-propyl, A Is single bond, Y° is 5-amidino-
2-thienyimethyl, R' is hydrido, and X° is hydrido;
R? s 3-aminophenyl, B is 2-propyl, A s single bond, Y° is 4-amidino-
3-fluorobenzyl, R! is hydrido, and X° is hydrido; |
R? is 3-carboxyphenyl, B is 2-propyl A is single bond, Y? is 4-amidinobenzyl,
R'is hydrido, and X° is hydrido;
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R?is 3-aminophenyl, B is 2-propyl, A is single bond, Y° is 4-am|d|no-
3-fluorobenzyl, R' Is hydrido, and X is hydrido;
R? is 3-aminophenyl, B is 2,2,2-trifluoroethyl, A is single bond, Y is
4-amidinobenzyl, R' is aminomethyl, and X° is hydrido;
R?is 3-aminophenyl, B is (S)-2-butyl, A is single bond, Y° is 4-amidinobenzy,
R'is aminomethyl, and X° is hydrido;
'R?is 5-amino-2-fluorophenyl, B is isopropyl, A is single bond, Y° Is
4-amidinobenzyl, R' is aminomethyl, and X° is hydrido;
R? is 2-methyi-3-aminophenyl, B is isopropyl, A is single bond, Y° Is
4-amidinobenzyl, R is aminomethyl, and X° is hydrido;
R?is 3-aminophenyl, B is ethyl, A is single bond, Y° is 4-amidinobenzyl, R’ is
aminomethyl, and X° is hydrido; - ‘
R? is 3-aminophenyl, B is ethyl, A is single bond, Y° is 4-amidino-2-
fluorobenzyl, R! is aminomethyl, and X° is hydrido;
R*is 3-aminophenyl, B is 2-propenyl, A is single bond, Yis 4-am|dmobenzyl :
- R'is aminomethyl, and X° is hydrido; -
R* is 3-aminophenyl, B is isopropyl, A is single bond, Y° is 4-amidino-
2-flyorobenzyl, R is aminomethyl, and X° is hydrido;
R?is 3§aminophehyl B is isopropyl, A is single bond, Y is 4-amidinobenzyl,
R is aminomethyl, and X° is hydrido; |
R? is 3-aminophenyl, B is 2-butyl, A Is single bond; Y° is 4-amldmobenzyl, R!
is aminomethyl, and X° Is hydrido;
R? is 3-aminophenyl, B is (R)-2-butyl, A s single bond, Y° is 4wamtdmobenzyl
R’ is aminomethyl, and X° is hydrido; |
" R®is 3-aminophenyl, B is 2-propynyl, A s single bond, Y° is 4-amidinobenzyl,
R! is aminomethyl, and X° is hydrido;
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R? is 3-aminophenyl, B is 3-pentyl, A is single bond, Y° is 4-amidinobenzyl, R’
is aminomethyl, and X is hydrido;
R? is 3-aminophenyl, B is hydrido, A is CH,, Y° is 4-amidinobenzyl, R’ is
aminomethyl, and X° is hydrido;
R? is 3-aminophenyl, B is ethyl, A is CH,, Y° is 4-amidinobenzyl, R'ls
aminomethyl, and X° is hydrido; |
R? is 3-aminophenyl, B is 2-methypropyl, A is single bond Y is 4.
amidinobenzyl, R! is aminomethyl, and X° is hydrido;
R? is 3-aminophenyl, B is 2-propyl, A is CH,CH, Y? is 4-amidinobenzyl, R' is
aminomethyl, and X is hydrido;
R® Is 3-aminophenyl, B is propyl, A is single bond, Y° is 4-amidino-2-
fluorobenzyl, R' is aminomethyl, and X’ is hydrido;
R? is 3-aminophenyl, B is 6-amidocarbonylhexyl, A is single bond, Y is
4-amidinobenzyl, R! is aminomethyl, and X° is hydrido;
R? is 3-aminophenyl, B is tert-butyl, A is single bond, Y° is 4-amidinobenzyl,
- R'is aminomethyl, and X’ is hydrido;
1 | R?is 3-aminophenyl, B is tert-butyl, A is single bond, Y° is 4-amidinobenzyl,
| R’ is aminomethyl, and X° is hydrido;
| R?*is 3—amlnophenyl B is 3-hydroxypropyl, A is single bond, Y° is
4-amidinobenzyl, R' is aminomethyl, and X° is hydrido;
~ Rlis 3—aminophenyl B is 2-methylpropyl, A is single bond, Y° is 4-amidino-
'2-ﬂuorobenzyl, R! is aminomethyl, and X° is hydrido; |
R? is 3-aminophenyl, B is butyl, A is single bond, Y° is 4-amidinobenzyl, R is
aminomethyl, and X" is hydrido;
. Reis 8-aminophenyl, B is 3-methoxy-2-propyl, A Is single bond, Y° is
4-amidinobenzyl, R! is aminomethyl, and X° is hydrido;

255



19 NOV 2003

R%is S-aminbphenyl. B is 3-methoxy-2-propyl, A is single bond, Y°is
4-amidinobenzyl, R! is aminomethyl, and X? is hydrido;

R? is 3-aminophenyl, B is 2-methoxy-2-ethyl, A is single bond, Y is
4-amidinobenzyl, R' is aminomethyl, and X° is hydrido;

R? is 3-aminophenyl, B Is 2-propyl, A is single bond, Y° is 5-amidino-
2-thienylmethyl, R is aminomethyl, and X° is hydrido;

R? is 3-aminophenyl, B is 2-propyl, A is single bond, Y° is 4-armd|no-
3-flucrobenzyl, R' is aminomethyl, and X° is hydrido;

R? is 3-carboxyphenyl, B is 2-propyl, A is sungle bond, Y° is 4-amidinobenzyl,
R' is aminomethyl, and X° is hydrido; or

R? is 3-aminophenyl, B is 2-propyl, A is single bond, Y? is 4-amidino-
3-fluorobenzyl, R' is aminomethyl, and X° is hydrido.

.40, . ' - Acompound

" having the Formula:

| - _R®
. _N \ O
A I | N\)J\ 0
B/ \N)\I( N"f"'Y
, H H
0

or a pharmaceutically acceptable salt thereof, wherein; _ :
B is selected from the group consisting of C3-C7 cycloalkyl and C4 saturated
heterocyclyl, wherein (a) each ring carbon is optionally substituted with R®, (b) a
ring carbon, other than the ring carbon at the point of attachment, is optionally
substituted with X0 pravided that no more than one ring carbon is substituted by
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oxo at the same time, (c) a ring carbon or nitrogen in a first alpha position relative to
the ring carbon at the point of attachment is optionally substituted by R®, (d) a ring
carbon or nitrogen in a second alpha position relative to the ring carbon at the point
of attachment is optionally substituted by R', (e) a ring carbon or nitrogen, if
present, in a first beta position relative to the ring carbon at the point of attachment
and in an alpha position relative to the ring atom optionally substituted by R®, is
optionally substituted by R, (f) a ring carbon or nitrogen, if present, in a second
beta position relative to the ring carbon at the point of attachment and in an alpha
position relative to the ring atom optionally substituted by R™, is optionally
substituted by R, (g) a ring carbon or nitrogen, if presenf. In a first gamma position
relative to the ring carbon at the point of attachment and in an alpha position relative
to the ring atom optionally substituted by R™, is optionally substituted by R", and (h)
~ aring carbon or nitrogen, if present, in a second gamma position relative to the
carbon at the point of attachment and in an alpha position relative to the ring atom
optionally substituted by R, is optionally substituted by R®:;

R?, R™, and R™ are independently selected from the group consisting of

“hydrido, hydroxy, amino, amidino, guanidino, lower alkylamino, alkylthio, alkoxy,
alkylsulfinyl, alkylsulfonyl, amidosulfonyl, monoalkyl amidosulfonyl, alkyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, carboxy, carboxamido, and cyano;

R and R are independently selected from the group consisting of hydrido,
acetamido, haloacetamido, amidino, guanidino; alkyl, alkoxy, alkoxyamino,
amihoalkyl. hYdroxy, amino, lower alkylamino, alkylsulfonamido, amidosulfonyl,
monoalkyl amidosulfonyl, dialkyl amidosulfonyl, hydroxyalkyl, aminoalkyl, halo,

“haloalkyl, carboalkoxy, carboxy, carboxyalkyl, carboxyamido, and cyano;

R* and R* are independently selected from the group consisting of hydrido,

amndlno guanidino, alkoxy, hydroxy, amino, alkoxyamino, lower alkylamino,
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alkylthio, amidosulfonyl, monoalkyl amidosulfonyl, dialkyl amidosulfonyl, alkyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido, and cyano;

R™ is optionally Q°; |

Ais selected from the group consisting of single covalent bond and
(CH(R™))u~(W'), wherein rr is an integer selected from O through 1 pa is an integer
gelected from O through 3, and W' is N(R7);

R’ is selected from the group consisting of hydrido and alkyl;

R'® is selected from the group consisting of hydrido, halo, alkyl, and haloalkyl;

~ R"and X° are independently selected from the group consisting of hydrido,
hydroxy, hydroxyamino, amidino, amino, cyano, hydroxyalkyl, alkoxy, alkyl,
alkylamino, aminoalkyl, alkyithio, alkoxyamino, haloalkyl, haloalkoxy, and halo;

R?*is 2°-Q;

2’ is a covalent single bond;

Q is selected from the group consisting of a 5- or 6-membered aryl and
heteroaryl wherein (a) a ring carbon in a first alpha position relative to the ring
carbon at the point of attachment is optionally substituted by R®, (b) a ring carbonin .
- @ second alpha position relative to the ring carbon at the point of attachment is
optionally substituted by R'S, (c) a ring carbon, in a first beta position relative to the
ring carbon at the point of attachment and in an alpha position relative to the ring |
atom optionally'subStituted by R®, is optionally substituted by R™, (d) a ring carbon,
in a second beta position relative to the ring carbon at the point of attachment and in
an alpha position relative to the ring atom optionally substituted by R, is optionally
substituted by R, and (e) a ring carbon, if present, in the gamma position relat_ive
to the ring carbon at the point of attachment and in an alpha positioh relative to
each of the ring atoms optionally substituted by R™ and R', respectively, is
optionally substituted by R"; '
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R®, R", and R" are independently selected from the groUp consisting of
hydrido, hydroxy, amino, amidino, guanidino, lower alkylamino, alkyithio, alkoxy,
alkylsulfinyl, alkylsulfonyl, amidosulfonyl, monoalkylamidosulfonyl, alkyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, carboxy, carboxamido, and cyano;

R'® and R"™ are independently selected from the group consisting of hydrido,
‘acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy, alkoxyamino,
aminoalkyl, hydroxy, amino, lower alkylamino, alkyisulfonamido, amidosulfonyi,
monoalkyl amidosulfonyl, dialkyl amidosulfonyl, hydroxyalkyl, aminoalkyl, halo,
haloalkyl, carboalkoxy, carboxy, carboxyamido, carboxyalkyl, and cyano;

Y is formula (IV): |

R16 rd / Ds\Rw
| aw

wherein D%, D8, J%, and J® are independently selected from the group consisting of
C, N, O, S and a covalent bond with the provisos that no more than one is a
covalent bond, no more than one of D®, D%, J%, and J¢ is O, no more than one of DS,
DS, J% and J%is S, one of D&, D%, J%, and J® must be a covalent bond when two of D,
Df, J%, and J® are O and S, and no more than four of D®, D®, J%, and J® are N;
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R®, R, R®, and R"™ are independently selected from the group consssting of
hydrido; amidino, guanidino, carboxy, haloalkyithio, alkoxy, hydroxy, amino, lower |
alkylamino, alkyithio, alkylsulfinyl, alkylsulfonyl, alkanoyl, haloalkanoyl, alkyl halo,
haloalkyl, haloalkoxy, hydroxyalkyl, aminoalkyl, and cyano;

Q" is selected from the group consisting of NR¥*R*, hydrido, and
CNRZINR®R:

R¥, R*, R®, R¥, and R are independently selected from the group consisting
of hydrido and alkyl; and

Q*is CH,.

o - 41 The compound as recited in Claim 40

ora pharmaceutlcally acceptable salt thereof, wherein;

. B is selected from the group consisting of cyclopropyl, cyclobutyl cyclopentyl

| - cyclohexyl, cycloheptyl, 2- (2R)-bicyclo[2 2.1)-heptyl, oxetan-3-yl, azetidin-1 vyl

azetidin-2-yl, azetidin-3-yl, and bicycio[3.1.0Jhexan-6-yl, wherein (a) each ring

- carbon is optionally substituted with R¥, (b) a ring carbon or mtrogen in a first alpha -

position relative to the ring carbon at the 'poi'nt of attachment is optionally substituted -

by R (c) a'ﬁng carbon or nitrogen in a second alpha position relative to the ring
carbon at the point of attachrnent is optuonally substituted by R®, (d) a ring carbon

or nitrogen, If present, in a first beta position relative to the ring carbon at the pomt :

of attachment and In an alpha position relative to the ring atom optionally

substituted by R”, is optionally substituted by R™, and (e) a ring carbon or nitrogen,

if present, in a second beta position relative to the ring carbon at the point of

attachment and in an alpha position relative to the ring atom optionally substituted

by R™, is optionally substituted by R'%; .

R% R", and R" are independently selected from the group consustnng of
hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-methylamino, N,N-
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dimethylamino, methyithio, trifluoromethyi, pentaﬂuorpethyl, 2,2, 2-trifluoroethyl,
fluoro, chloro, bromo, amidosulfonyl, N-methylamidosulfonyl, N,N-
dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, amudocarbonyl N-
methylamidocarbonyl, carboxy, and cyano; .

R' and R" are independently selected from the group consisting of hydrido,
amidino, amidocarbonyl, N-methylamidocarbonyl, guanidino, methyl, ethyl,
methoxy, ethoxy, hydroxy, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, carboxy.
carboxymethyl, amino, acetamido, trifluoromethyl, pentafluoroethyl, 2,2,2-
trifluoroethyl, trifluoroacetamido, aminomethyl, N-methylamino, dimethylamino,
amidosulfonyl, N-methylamidosulfonyl, N,N-dimethylamidosulfonyl,
methoxycarbonyl, fluoro, chloro, bromo, and cyano; '

R™ is selected from the group consisting of hydrido, amidino, guanidino,
methyl, ethyl, methoxy, ethoxy, hydroxy, carboxy, ammo. N-methylamino,
dimethylamino, methyithio, ethyithio, trifluoromethyl, pentafiuoroethyl, 2,2,2-
trifluoroethyl, fiuoro, chioro, brqmo. amidosulfonyl, N-methylamidosuifonyl,
hydroxymethyl, amidocarbonyl, cyano, and Q% o

A is selected from the group consisting of single covalent bond, NH, N(CHsy),
CH,, CH,;CH, CH,CH,, and CH,CH,CH,; . :

X’ is selected from the group consisting of hydrido, hydroxy, amino, amidino,
aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethyl, and fluoro;

R' is selected from the group consisting of hydrido, hydroxy, amino,
aminomethyl, methylammo, Cyano, methyl, trifluoromethyl, methoxy, methyithio,
trifluoromethoxy, fluoro, and chloro;

~ R®is selected from the group consisting of phenyl and 2-thienyi, 2~furyl 2-
pyrrolyl, 2-imidazolyl, 2-thiazolyl, 3-isoxazolyl, 2-pyridyl, and 3-pyridyl heteroaryl
rings, wherein (a) a ring carbon in a first alpha position relative to the ring carbon at
the point of attachment is optionally substituted by R®, (b) a ring carbon in a second
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alpha position relative to the ring carbon at the point of attachment is optionally
substituted by R', (¢) a ring carbon, in a first beta position relative to the ring carbon
at the point of attachment and in an alpha position relative to the ring atom |
optionally substituted by R®, is optionally substituted by R, (d) a ring carbon, in a
second bheta position relatlve' to the ring carbon at the point of attachment and in an
alpha position relative to the ring atom optionally substituted by R', is optionally
substituted by R", and (e) a ring carbon, if present, in the gamma position relative
to the ring carbon at the point of attachment and in an alpha position relative to
each of the ring atoms optionally substituted by R™ and R, respectively, is
optionally substituted by R"; |

Y is selected from the group consisting of:

%
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- Q’ s Z‘{ QF s -
Y - P | B
N / N/
o ;and  RY ]

R', R7, R™, and R are independently selected from the group consisting
of hydrido, methyl, ethyl, amidino, guanidino, methoxy, hydroxy, amino,
aminomethyl, 1-aminoethyl, 2-aminosthy, N-methylamino, dimethylamino,
methylthio, ethyithio, triflucromethyithio, methylsulfinyl, methylsulfonyl,
trifluoromethyl, pentafiuoroethyl, 2,2,2-trifluoroethyl, trifluoromethoxy, fluoro, chioro,
amidosulfonyi, N-methylamldosulfonyi hydroxymethyl, carboxy, and cyano. '

Q" is selected from the group consisting of NR®R?! and C(NR¥)NR¥R¥, with
the proviso that said Q° group is bonded directly to a carbon atom;

R®, R¥, R®, R* and R¥are lndependently selected from the group consnstlng of
hydrido, methyl, and ethyl and

Q* is CH,.

| 42. The compound as recited in Claim 41
or a pharmaceutically acceptable salt thereof, wherein;

- Bis selected from the group consisting of cyclopropyl, cyclobutyl cyclopentyl.
cyclohexyl, 2-(2R)-bicyclof2.2,1)-hepty, oxetan~3-yl azetidin-1-yl, azetidln-Z-yl and
azetsdm-3-yl .

Als selected from the group consisting of a sxngle covalent bond, CH,,
NHC(Q), CH,CH, and CH,CH,CH;; ' :

X' is selected from the group consisting of hydrido, hydroxy, amino, amidino,
aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethyl, and fluero;
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R'.is selected from the group consisting of hydrido, hydroxy, amino, |
aminomethyl, cyano, methyl, trifluoromethyl, and fiuoro;

R? js selected from the group consisting of 3-aminophenyl, 2,6~
dichlorophenyl, 2-hydroxyphenyl, 5-amino-2-thienyl, and 3-thienyl;

Y° is selected from the group consisting of: | |

. R'® and R" are independently selected from the group consisting of hydrido,
amiding, amino, aminomethyl, methoxy, methylamino, hydroxy, hydroxymethyl,
fluoro, chloro, and cyano; | o

R' and R are independently selected from the group consisting of hydrido,
* fluoro, chloro, hydroxy, hydroxymethyl, arn‘ino,._carbo_xy, and cyano;
| Q° is selected from the group consisting of hydrido and C(NR*)NR®R*,

R%, R¥ and R¥are independently selected from the group consisting of hydrido
and methyl; and

Q*is CH,.
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= 43.'The‘cor'npound asrecited in Claim . - 42 -
ora pharmaceu'tically acceptable salt thereof, wherein; -
B is selected from the group consisting of cyclopropyl, cyclobutyl, cyclopentyl,
oyclohexyl, 2-2R)-bicyclo[2.2.1]-heptyl, oxetan-3-yl, azetidin-1-yl azetidin-2-yl.and

- azetidin-3-yl;

A s selected from the group consisting of a sllngle' covalent bond, CHj,
CH,CH, and CH,CH,CH; — o
X? is selected from the group consisting of hydrido, hydroxy, amino, amidino,

aminomethyl, cyano, mathyl, trifluoromethyl, hydroxymethyl, and fluoro;

R! is selected from the group consisting of hydrido, hydroxy, amino,
aminomethyl, cyano, methyl, triflucromethyl, and fluoro; -
R? is selected from the group consisting of 3-aminophenyl, 2,6-

. dichlorophenyl, 2-hydroxyhenyl, phenyl, 6-amino-2-thienyl, and 3-thienyl; and

. Y is selected from the group consisting of s-amidino-z-thlenylmethyl. 4-
amidinobenzyl, 2-flucro-4-amidinobenzyl, and 3-fluoro-4-amdinobenzyl.

- ‘44 The compound as recited in Claimf’ ~ 40

or a pharmaceutically acceptable

salt thereof, wherein: X
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R?is 3-aminophenyl, B is cycylopropyl Ais smgle bond, Y° Is 4-amidinobenzyl,
R' Is aminomethyl, and X° is hydrido; ’

R?is 3-aminophenyl, B is cyclobutyl, A is single bond, Y° is 4-amidino-2-
fluorobenzyl R' is aminomethyl, and X° is hydrido:;

R? is 3-aminophenyl, B is cyclobutyl, A is single bond, Y° is 4-amidin0benlyl R1
is aminomethyl, and X° is hydrido; |

Rlis 3-aminophenyl B Is cyclopropyl, A is single bond, Y° is 4-amidino-2-
fluorobenzyl, R! is aminomethyl, and X° is hydrido;

R? Is 3-aminophenyl, B is cyclobutyl, A is single bond, Y°is 4-amldmobenzyl R!
Is aminomethyl, and X° is hydndO'

R? is 3-aminophenyl, B Is cyclobutyl, A is smgle bond, Y° is 4-amidino-3-
fluorobenzyl, R is aminomethyl, and X° Is hydrido: .

R* is 3-aminophenyl, B is cyclopentyl, A is single bond, Y° is 4vamldlnobenzyl R‘
is aminomethyl, and X° is hydrido;

R? is 5-amino-2-thienyl, B is cyclobutyl, A is smgle bond, Y? is 4-amidinobenzy,
R'is amlnomethyi and X° is hydrido;

Ris S—ammophenyl B is cyclopropyl, A is CH,, Y° is 4-amidinobenzyl, R' is
aminomethyl, and X° is hydrido; - o

R? is 3-aminophenyl, B is 2-(2R)-bicyclo[2.2.1]-heptyl, A is single bond Y?is 4-
amidinobenzyl, R' is aminomethyl, and X° Is hydrldo :

R®is 3-amlnophenyl B is cyclopentyl, Ais sungle bond, Y?is 4~am|d|no-2-
flucrobenzyl, R! is aminomethyl, and X° is hydrido; -

R? is 3-aminophenyl, B is cyclohexyl, A is CH,CH,, Y°is 4-am|dlnobenzyl R'is
aminomethyl, and X° is hydrido;

R? is 2-hydroxyphenyl, B is cyclobutyl Ais slngle bond, Y0 is 4-amld|nobenzyl, R'
Is aminomethyl, and X° Is hydrido: ‘
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R?is phenyl, B is cyclobutyl, A is single bond, Y° is 4-amidinobenzyl, R' is’
aminomethyl, and X° is hydrido; '

R? is 3-thienyl, B is cyclobutyl, A is single bond, Y° is 4-amidinobenzyl, R1 is
aminomethyl, and X° is hydrido;

R?is 2,6-dichlorophenyl, B is cyclobutyl, A is single bond Y° is 4-
amidinobenzy), R is aminomethyl, and X° is hydrido;

~ R®is 3-aminophenyt, B is cycylopropyl, A is single bond, Y° is 4-amidinobenzyl,
R! is hydrido, and X° is hydroxymethyl;
| R? is 3-aminophenyl, B is cyclobutyl, A is single bond, Y° is 4-amidino-2-

fluorobenzyl, R' Is hydrido, and X° is hydroxymethyl;

R?is 3-aminophenyl, B is cyclobutyl, A is single bond, Y° is4-_amidlnobenzyl, R'
is hydrido, and X° is hydroxymethyt;

R? is 3-aminophenyl, B is cyclopropyl, A is single bond, Y°is. 4-amld|no-2-
fluorobenzyl, R' is hydrido, and X° is hydroxymethyl;

R? is 3-aminophenyl, B is cyclobutyl, A is single bond, Y° is 4-amidinobenzyl, R
is hydrido, and X° is hydroxymethyl: '

R*is S-aminophenyl B is cyclobutyl, A is single bond, Y° is 4-amidino-3-
fluorobenzyl R'is hydrido, and X° is hydroxymethyl;

R? is 3-aminophenyl, B is cyclopentyl, A is single bond Yis 4-amid1nobenzyl R1
is hydrido, and X° is hydroxymethyl; .

Re s S-amirio-2-thienyl, B is cyclobutyl, A is single bond, Y° i 4-am|dinobenzyl
R is hydrido, and X° is hydroxymethyi; . :

R Is 3-aminophenyl, B is cyclopropyl, A is CH,, Y° is Avamldinobenzyl R'is
hydrido, and X° is hydroxymethyl;-

R?is 3-aminophenyl, B is 2- (2R)-b|cyc|o[2 2. 1]~heptyl, A is single bond, Y° is 4-
amidinobenzyl, R‘ is hydrido, and X° is hydroxymethyl,
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R?ls 3-aminophenyl, B is cyclopentyl, A is single bond, Y° is 4-amidino-2-
fluorobenzyl, R! is hydrido, and X° is hydroxymethyl;
R?is 3-aminophenyl, B is cyclohexyl, A is CH,CH;, Y° is 4-amidinobenzyl, R'is
hydrido, and X® is hydroxymethyl; _
R? is 2-hydroxyphenyl, B is cyclobutyl, A s single bond Y° is 4-amidinobenzyl, R
is hydrido, and X° is hydroxymethyl; : |
R?is phenyl. B is cyblobutyl A is single bond, Y°is 4-amidinobenzyl, R' is
hydndo, and X° is hydroxymethyl;
R*is 3-thienyl, B is cyclobutyl, A is single bond Yis 4-amidinobenzyl, R' is
hydrido, and X° is hydraxymethyl; - |
R? Is 2,6-dichiorophenyl, B Is cyclobutyl, A is single bond, Y° Is 4-
amldlnobenzyl, R'is hydrldo, and X° is hydroxymethyl,
' R?is 3-aminophenyl, B is cycylopropyl, A is single bond, Y° is 4-amtdmobenzyl
R' is hydroxymethyl, and X° is hydrido; . ’ ~
 Rlis 3-amlnophenyl B is cyclobutyl, A s single bond, Y? is 4-amidino-2-
fluorobenzyl, R is hydroxymethyl and X° is hydrido;
~ R%is 3-aminophenyl, B is cyclobutyl, A is single bond, Y° is 4-amtdmobenzyl R
is hydroxymethyl, and X° is hydrido;
- Rlis 3-aminophenyl B is cyclopropyl, A is single bond Yis 4-amid|no~2-
fluorobenzyl, R' is hydroxymethyl, and X° is hydrido:
R?is 3-aminophenyl, B is cyclobutyl, A is single bond, Yois 4-am|dlnobenzyl R!
is hydroxymethyl, and X°is hydndo
R?is 3-ammophenyl, B is cyclobutyl, A is smgle bond, Y° is 4-amidino-3-
fluorobenzyl, R'is hydroxymethyl, and X° is hydrido; ,
R?is 3-aminophenyl, B is cyclopentyl, A is single bond Y? is 4-amidinobenzyl, R!
Is hydroxymethyl, and X° is hydrido; |
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R?is 5-amino-2-thienyl, B is cyclobutyl, A is single bond, Y° Is 4-amidinobenzyl,
R' is hydroxymethyl, and X° is hydrido; : '
R? is 3-aminophenyl, B is cyclopropyl, A is CH,, Y° is 4-amidinobenzyl, R'is
hydroxymethyl, and X° is hydrido; -
~ R*is 3-aminophenyl, B is 2-(2R)-bicyclo[2.2.1]-heptyl, A ls single bond Y’ls 4-
amidinobenzyl, R" is hydroxymethyl, and X° is hydrido;
R?is 3-aminophenyl, B is cyclopentyl, A is single bond, Y° is 4-amidino-2-
fluorobenzyl, R' is hydroxymethyl, and X° is hydrido; "~
R? is 3-aminophenyl, B is cyclohexyl, A is CH,CH,, Yis 4-am|dmobenzyl R'is
hydroxymethyl, and X° is hydrido; :
R? is 2-hydroxyphenyl, B is cyclobutyl, A is single bond, Ylis 4-amtdmobenzy| R
Is hydroxymethyl, and X° is hydrido; : ’
R? is phenyl, B is cyclobutyl, A is single bond, Y°is 4-am|d|nobenzyl Ft1 is
‘hydroxymethyl, and X° is hydrido;
R? is 3-thienyl, B is cyclobutyl, A is single bond, Y° is 4-amidinobenzyl, R'ls
hydroxymethyl, and X°.ls hydrido; or '
'R?is 2,6-dichlorophenyl, B is cyclobutyl, A is single bond, Y° is 4-
amidinoben;yl, R! is hydroxymethyl, and X° is hydrido.
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45. A composition for inhibiting thrombotic conditions in blood comprising a compound of any

one of claims 30-44 and a pharmaceutically acceptable carrier.

46. Use of the compound of any one of claims 30-44, or a pharmaceutically acceptable salt
thereof, in the manufacturing of a medicament for inhibiting, treating or'preventing thrombus

formation in mammals.

47. Use of the compound of any one of claims 30-44, or a pharmaceutically acceptable salt

thereof, in the manufacturing of a medicament for inhibiting thrombotic conditions in mammals.

48. Use of the compound of any one of claims 30-44, or a pharmaceutically acceptable salt
thereof, in the manufacturing of a medicament for inhibiting formation of blood platelet

aggregates in blood.

49. Use of the compound of any one of claims 30-44, or a pharmaceutically acceptable salt
thereof, in the manufacturing of a medicament for treating venous thromboembolism and

pulmonary embolism in mammals,
50. Use of the compound of any one of claims 30-44, or a pharmaceutiéally acceptable salt
thereof, in the manufacturing of a medicament for treating or preventing deep vein thrombosis

in mammals.

51. Use of the compound of any one of claims 30-44, or a pharmaceutically acceptable salt

 thereof, in the manufacturing of a medicament for treating or preventing cardiogenic

thromboembolism in mammals.

52. Use of the compound of any one of claims 30-44, or a pharmaceutically acceptable salt

thereof, in the manufacturing of a medicament for treating or preventing thromboembolism

stroke in humans and other mammals.

53. Use of the compound of any one of claims 30-44, or a pharmaceutically acceptable salt

thereof, in the manufacturing of a medicament for treating or preventing thrombosis associated

with cancer and cancer chemotherapy in humans and other mammals.
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54. Use of the compound of any one of claims 30-44, or a pharmaceutically acceptable salt
thereof, in the manufacturing of a medicament for treating or preventing unstable angina in

humans and other mammals,

55. Use of the compound of any one of claims 30-44, or a pharmaceutically acceptable salt
thereof, in combination with a therapeutically effective amount of fibrinogen receptor antagonist .

in the manufacturing of a medicament for inhibiting thrombus formation in blood.

56. A method for inhibiting formation of blood platelet aggregates in stored blood or blood
products comprising adding to stored blood or blood products a therapeutically effective amount

of a composition of claim 45.

57. A method for inhibiting thrombus formation in stored blood or blood products comprising
adding to stored blood or blood products a therapeutically effective amount of a composition of

claim 45.

58. A method for inhibiting thrombus formation in stored blood or blood products comprising
adding to stored blood or blood products a therapeutically effective amount of a compound of
any one of claims 30-44 with a therapeutically effective amount of fibrinogen receptor

antagonist.
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