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Substituted Polycyclic Aryl and Heteroaryl Pyridones Useful for
Selective Inhibition of the Coagulation Cascade

Field of the Invention
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 aryt and
heteroaryl pyridone compounds that inhibit serine proteases of the coagulation
cascade. '

Background of the Invention

Physiological systems control the fluidity of blood in mammals
[Majerus, P. W. et al: Anticoagulant, Thrombolytic, and Antiplplatelet Drugs.
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 -
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 I1, V, VII, VIII, IX, X, XI,
and XII; these are also called protease zymogens. These coagulation factors or
protease Zymogens are activated by serine proteases leading to coagulation in 2
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).
Coagulation or clotting occurs in two ways through different pathways. An
intrinsic or contact pathway leads from XII to XIla to Xla to IXa and to the
conversion of X to Xa. Xa with factor Va converts prothrombin (II) 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
of coagulation factor VII to VIIa by Xa. The presence of Tissue Factor and
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VIIa accelerates formation of Xa in the presence of calcium ion and
phospholipids. Formation of Xa leads to thrombin, fibrin; and a fibrin clot as
described above. The presence of one or more of these many different
coagulation factors and two distinct pathways of clotting could enable the
efficacious, selective control and better understanding of parts of the
coagulation or clotting process. s

While clotting as a result of an injury to a blood vessel is a criticat
physiological process for mammals such as man, clotting can also lead to
disease states. A pathological process called thrombosis results when platelet
aggregation and/or a fibrin clot blocks (i.e., occludes) a blood vessel. Arterial
thrombosis may result in ischemic necrosis of the tissue supplied by the artery.
When the thrombosis occurs in a coronary artery, a myocardial infarction or
heart attack can result. A thrombosis occurring in a vein may cause tissues
drained by the vein to become edematous and inflamed. Thrombosis of a deep
vein may be complicated by a pulmonary embolism. Preventing or treating
clots in a 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 -
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
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)-
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-S-aminopyrimidinonyl- -
acetamides containing amide substituents having a formyl function and having
activity against thrombin. In US Patent 5,658,930, Tamura et al. again
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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,
Tamura et al. further describe 4,5,6-substituted-3-aminopyridonylacetamides,
1,6-substituted-5-aminouracinyi-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-
diketones and report that they inhibit proteases, especially chymase inhibitors.
In US Patent 5,668,289, Sanderson et al. describe 6-alkyl, 6-cycloalkyl, and
6-trifluoromethyl 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-triflucromethy! pyridones unsubstituted at
the 4 and 5 positions and reported to inhibit thrombin. In US Patent
5,792,779, Sanderson et al. describe substituted 4,6-alkyl, 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-triflucromethyl pyridones having
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
Application WO 98/17274, Coburn et al. disclose substituted 3,4-diamino-6-
methyipyridones having utility as human thrombin inhibitors. In PCT Patent
Application WO 98/42342, Isaacs et al. describe additional 6-alkyl, cycloalkyl,
and trifluoromethyl substituted pyridones and pyrazinones reported to inhibit
human thrombin.

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:
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It is another object of the present invention to provide' methods for
preventing and treating thrombotic conditions, such as coronary artery disease,
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 objects and advantages of the present invention will
become apparent from the following description of the invention.

Description of the Invention
The present invention relates to a class of compounds compnsmg
Substituted Polycyclic A.ryl and Heteroaryl Pyridones, which are beneficial in
antxcoagulant therapy for the treatment and prevention of a variety of
thrombotic conditions mcludmg coronary artery and cerebrovascular disease,
as given in Formuia (I):

or a pharmaceutically acceptable salt thereof, wherein; -
J is selected from the group consisting of O and S;
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J is optionally selected from the group consisting of CH_-R6 and N-R®

wherein R6 is a linear spacer moiety having a chain length of 1 to 4 atoms

linked to the point of bonding of a substituent selected from the group

consisting of R4a R“"‘b RS9 R4o R5 R 4, ind Rl_5 to form a heterocyclyl

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

T34
3 1 35
R Kﬂ/K\ K

]

1 D2
D
2327 NP N 36

(V)
wherein Dl, Dz, J 1. 7 and K! are independently selected from the group

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

10 tlmnonexsa<:¢>valentI:ond,nomorethanoneofDl D2 Jl JzandK isO,

nomorethanoneofD D, J1 12de isS,oneof D', D2 Jl 12

K1 mustbezu:o‘va.lentbondwhentwoofDl D2 .Il JzandK areOandS

mdnomorethanfourofD D, .lI J2de are N with the proviso that

R32 R33 R34 R35 andR 36 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,

R, R Rl R12 R R16 R TRE ng R32 R, R34

R35, and R36 are independently selected from the group consisting of hydrido,

acetamido, haloacetamido, amidino, guanidino, dialkylsulfonium,
20 tralkylphosphonium, dialkylsulfoniumalkyl, carboxy, heteroaralkyithio,
heteroaralkoxy, cycloalkylamino, acylalkyl, acylalkoxy, aryloylalkoxy,
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heterocyclyloxy, aralkylaryl, aralkyl, aralkenyl, aralkynyl  heterocyclyl,

* pechaloaralkyl, aralkylsulfonyl, aralkylsulfonylalkyl, aralkylsulfinyl,

aralkylsulfinylalkyl, halocycloalkyl, halocycloalkenyl, cycloalkylsulfinyl,
cycloalkylsulfinylalkyl, cycloalkylsulfonyl, cycloalkylsulfonylalkyl,
heteroarylamino, N-heteroarylamino-N-alkylamino, heteroarylaminoalkyl,
haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl,
heteroaralkoxy, cycloalkoxy, cycloalkenyioxy, cycloalkoxyalkyl,
cycloalkylalkoxy, cycloalkenyloxyalkyl, cycloalkylenedioxy, halocycloalkoxy,
halocycloalkoxyalkyl, halocycloatkenyloxy, halocycloatkenyloxyalkyl,
hydroxy, amino, alkoxyamino, thio, nitro, lower alkylamino, alkylthio,
alkylthioalkyl, arylamino, aralkylamino, arylthio, arylthioalkyl,
heteroaralkoxyalkyl, alkyisulfinyl, alkylsulfinylalkyi, arylsulfinylalicyl,
arylsulfonylalkyl, heteroarylsulfinylaikyl, heteroarylsulfonylalkyl,
alkylsulfonyl, alkylsulfonylalkyl, haloalkylsulfinylalkyl,
haloalkylsulfonylalkyl, alkylsulfonamido, alkylaminosulfonyl, amidosuifonyl,
monoalkyl amidosulfonyl, dialkyl amidosulfonyl, monoarylamidosuifonyl,
arylsulfonamido, diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl,
arylsuifinyt, arylsulfonyl, heteroaryithio, heteroarylsulfiny!
heteroarylsulfonyl, heterocyclylsuifonyl, heterocyclylthlo. alkanoyi, alkznoyl
aroyl, heteroaroyl, aralkanoyl, heteroaraikanoyl, haloalkanoyl, alkyl, alkenyl,
alkynyl, alkenyloxy, alkenyloxyalky, alkylenedioxy, haloalkylenedioxy,
cycloalkyl, cycloalkylalkanoyl, cycloalkenyl, lower cycioalkylalkyl, lower
cycloalkenylalkyl, halo, haloalkyl, haloalkenyl, haloalkoxy, hydroxyhaloalkyl,
hydroxyaralkyl, hydroxyalkyl, atkylenylamino, hydoxyhetéroaralkyl,
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,
carboaralkoxy, carboxamido, carboxamidoalkyl, cyano, carbohaloalkoxy,
phosphono, phosphonoalkyl, diaralkoxyphosphono, and
diaralkoxyphosphonoalkyl;

PCT/US00/08220
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R16. ng. R:?z, R33,- R34, R35, and -R36 are independently optionally

Q> with the proviso that no more than one of RS and R' is QP at the same
time and that Q° is Q%;

R32_and R33, R33 and R34, R34 and R:‘}5 ,and R35 R:‘:'6 are

5 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

10 8 contiguous 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 R?"2 and R33. R33 and R34, R34 and R35 ,and R35

andRchanbeusedatthesametime;

Rgand Rlo, Rlo and Rl 1, Rll and R12 , and R12 and-Rl3 are

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 prdviso that no more than one of the group

consisting of spacer pairs Rgand Rlo, Rlo and Ru, R11 and Rlz, and R1

andRBcanbeusedattﬁesametime;

2

B is optionally selected from the group consisting of hydrido,
25  trialkylsilyl, C2-C8 alkyl, C3-C8 alkylenyl, C3-C8 alkenyl, C3-C8 alkynyl,
C2-C8 haloalkyl, and C3-C8 haloalkenyl 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 consisting of R32, R33,

R34 R35 and R36;

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

substituted with R3 , aring carbon other than the ring carbon at the point of

attachment of Bto A is opnonally subsntuted with oxo pm\uded that no more
than one ring carbon is substituted by oxo at the same tnne, ring carbons and a
nitrogen adjacent to thg carbon atom at the point of attachr__n_ent are optionally

substituted with R or R">, 2 ring carbon or nitrogen adjacent to the R
posmon and two atoms from the point of attachment is opuonally substituted
with R ,aring carbon or nitrogen adjacent to the R13 posmon and two atoms
from the point of attachment is optionally substituted wnth'--Rlz,' a ring carbon

or nitrogen three atoms from the point of attachment and adjacent to the rY

position is optionally substituted with R, a ring carbonor nitrogen three
atoms from the point of attachment and adjacent to the R12 position is
optxonally substituted thh R33, and a ﬁng carbon or mtmgen four atoms from
the point of attachment and adjaeent to the RM g g% p;siﬁons is optionally
substituted with R ;. | |

Ais selected from the group consstmg of single covalent bond,

(W ) (CH(R ))pa and (CH(R ))pa'(W e wherexn It is an integer

selected from O through 1, pa is an integer selected from O through 6, and W‘7

is selected frqrn the group consisting of O, 8, C(O), C(S_); C(0)s, C(S)O,
COONR ), CINR ), (RINC(O), (R INC(S), S(0), SO}y

S(0)N(R ), (R INS(O)y, POXRS), NR IPOYRD), POYRINR),
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CONRINR ), RINCONR), RINCINRINR, and N(R ) with the

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

R7 and R8 are independently selected from the group consisting of

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

R R15 RB.7 and R38 are independently selected from the group

consisting of hydrido, hydroxy, halo, cyano, hydroxyalkyl, alkoxy, alkyl,
alkoxyalkyl, cyéloalkyl, cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
haloalkyl, haloalkenyl, halcalkoxy, haloalkoxyalkyl, haloalkenyloxyaikyl,
halocycloalkoxy, halocycloalkoxyalkyl, balocycloalkenyloxyalkyl, carboxy,
carboxyatkyl, carboalkoxy, carboxamide, and carboxamidoalkyl; '

R14 and R38 can be independently selected from the group consisting

of acyl, aroyl, and hetercaroyl with the proviso that acyl is selected from other
than formyi and 2-oxoacyl;
W is selected from the group cénsisting of NRS, 0, C(0), C(S), S,

S(0), S(0),, ON(RY), POYR®), and CRR™;

Rs is selected from the group consisting of hydrido, hydroxy, amino,

alkyl, alkoxy, alkoxyalky!, haloalkyl, acyl, aroyl, and heteroaroyl;

ng and R40 are independently selected from the group consisting of

hydrido, hydroxy, halo, cyano, hydroxyalkyl, acyl, aroyl, heteroaroyl,
acylamido, alkoxy, alkyl, alkoxyalkyl, haloalkyl, haloalkoxy, baloalkoxyalkyl,
alkylsulfonyl, haloalkylsulfonyl, carboxy, carboxyalkyl, carboalkoxy,
carboxamide, and carboxamidoalkyl;

R, R2 and X% are independently selected from the group consisting of

2°-Q, hydrido, alkyl, alkenyl, and halo;
RY and X° are independently optiona!ly_ selected from the group
consisting of amino, aminoalkyl, alkylamino, amidino, guanidino, hydroxy,

hydtoxyammo, alkoxy, hydroxyalkyl, alkoxyamino, thiol, alkylthio,
dialkylsuifonium, trialkylphosphonium, dlalkylsulfomumalkyl

9
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heteroarylamino, nitro, arylamino, aralkylamino, alkanoyt, alkenoyl, aroyl,
heteroaroyl, aralkanoyl hetemaralkanoyl haloalkanoy! hydroxyhaloalkyl
cyano, and phosphono,

the group consisting pf spacer pau'X and Rl and_spaqer paxrR andR? is
be used at the same time, are optionaily selected to be -W=X-Y=Z- wherein -

 W=X-Y=Z- forms a ring selected from the group consisting of a hiéteroaryl

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®"), CR ')€", N, NR), 0, S and a covalent bond

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

 consisting of N, N(Rm), 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(Rm);
x° and R? and R! and R2 spacer pairs are independently op;iéiéﬂly

selectedtobetakcntogethertoformaspacerpalrwherem the spacer pair forms

a linear moiety having from 3 through 6 contiguous atoms connecnng the
points of bonding of said spacer pair members to form & 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
9 11 12 13

.oneormoreofthegroupconsxstmgofk R »R,R",and R~ and with

the proviso that no more than one of the group consxstmg of spacer paxr x° and

RY and spacer pair R 1 and R2 1spresentatthesametxme -

2 is selected from the group consistin'g of covalent single bon&
41_42

(CR"'R)q wherein q is an integer selected from 1 through 6; (€H(R4l))g'

Wo-(CH(R42))p wherein g and p are init?ge‘ﬁ independently selected from 0

10
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through 3 and W’ is selected from the group consisting of O, S, C(0), C(S),
C(0)0, C(5)0, C(0)s, (S8, CONR™Y, ®*INC(©o), csmr?,

®*Yes), ocon®, ®*ncoyo, scsne*h, ®*Nas)s,
SCONER?Y, ®RHNCOrs, 0cENE?Y, RTINS0, |
NRDcon®*), ®*ncong, NeBesne?,
®*HNCENR), 50), 5(0),, SOLNERYY, NR*H)S(0),, Se, 5¢(0),

Se(0), SeORNR ), NR*))se(0),, POXRD), NRHPOXRD),

P(O)(RS)N(R7), N(R41), ON(R41), and SiR28R29, d (CH(R41))e-W22-

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

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

CR41R42=C; vinylidene), ethynylidene (C=C; 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 Z° is directly bonded to the pyridone ring;
41 42 . o
R andR " are independently selected from the group consisting of
amidino, hydroxyamino, hydrido, hydroxy, amino, halo, cyano, aryloxy,
hydroxyalkyl, acyl, aroyl, heteroaroyl, heteroaryloxyaikyl, alkoky, alkyl, aryl,
aralkyl, aryloxyalkyl, aralkoxyalkylalkoxy, alkoxyalkyl, heteroaryloxyalkyl,
cycloalkyl, cycloalkylalkyl, cycloalkylalkenyl, cycloalkenyl, cycloalkenylalkyl,

- 11
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haloalky!, haloalkenyl, halocycloalkyl, halocycioalkenyl, haloalkoxy,
haloalkoxyalkyl, haloalkenyloxyalkyl, halocycloalkoxy, halocycloalkoxyalkyl,
halocycloalkenyloxyalkyl, saturated heterocyclyl, partially saturated
heterocyclyl, heteroaryl, heteroaralkyl, heteroarylthioalkyl,

5  heteroaralkylthioalkyl, alkylsulfonyt, haloalkylsuifonyl, arylsulfonyl,
arylsuifonylalkyl, aralkylsulfonyl, cycloalkylsulfonyl, cycloatkylsufonylalkyl,
heteroarylsulfonylalkyl, heteroarylsulfonyl, and aralkylsulfonylalkyl;

Qis formula (HI):

'Tl.l
1 1 12

1 2
D D
R9/ \f =\R1.3
T (II)

10 wherein Dl,.Dz, J l, 12 and Kl 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 isO,

20 more than one of D, D2, J%. 2 and K' is S, one of DY, D2, 1, % and

1 1

K mustbeacovalent'_qu_ldwhex_itwoofl) ,D2,Jl,12and'KlareOam.18,

15  and no more than four o‘f-Dl, Dz, Jl,' .12 and K1 are N, with the proviso that

R9. Rm, R1 1, Rlz.' and Rls'hre 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 (Ti):

12




WO 00/69826 - PCT/US00/08220

10

15

20

(III)
wherein D D, 13 and J are independently selected from the group

consisting of C, N, O, and S, nomorethanoneofD D, J3 andJ is O, no

morethanoneofD ,D J3andJ is S, andnomorethanthree fD1 D

I, and.l2 are N with the proviso that R9, Rlo,_ R 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,
alkoxy, alkylamino, alkylthio, haloalkylthio, alkenyl, alkynyl, saturated
heterocyclyl, paiﬁally saturated heterocyclyl, acyl, aroyl, heteroaroyl,
cycloalkyl, cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl, cycloalkylalkenyi,
haloalkyl, haloalkoxy, haloalkenyl, halocycloalkyl, halocycloalkenyl,
haloalkoxyalkyl, haloalkenyloxyalkyl, halocycloalkoxyalkyl, and

halocycloalkenyloxyalkyl with the proviso that Z” is selected from other than a
single covalent bond when Q is hydrido;

Kis (Cll“aR“b)u wherein n is an integer selected from 1 through 2;

R4a and R4b are independently selected from the group consisting of

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

E%isE', when K is (CR*%R™)_, wherein E is selected from the
group consisting of a covalent single bond, O, S, C(0), C(S), C(0)O, C(S)O,
C(O)S, C(S)S, C(OIN(R ), (R YNC(O), CSINGR ), (R INC(S),

13
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OCIOINR ), (R INC(0)O, SCSNR ), (R INC(S)S, SCOINR ),
(RIINC(O)S, OC(SIN®R ), (R INC(S)0, NRIC(ONR ),
®INCONR®), NRECENR), R INCENRD), S(0), SO,

S(0}N(R ), NR IS(O)s» S(0)aN(R IC(O), COINR )S(O)z, POYRD),

NR JPOXRD), HOXRINR ), NR ), ONR ), CRP=cr®,

ethynylidene (C=C; 1,2-ethynyl), and C-CR4aR4b;

K is optionally (CH(RM))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(R ') with the proviso that (CHR 14))j is bonded to the
pyridone ring; . |

E? is optionally E2, when K is (CI-I(R14))j-T, wherein E- is selected
from the group consisting of a covalent single bond, C(0), C(S), C(0)O,
C()0. CO)S, C(S)S, CLONR), (R INC(O), C(SINR ), (R INC(S),

RINC(0)0, RINCS)S, (R INC(O)S, R INC(S)0, NRICONR),
(R7)NC(0)N(R85, N(stC(S)N(R7), (R7)NC(S)I;I(R8), 3(0), S(0)g,
S(O)NR ), N(R )S(O)y, S(O)};N(H)C(O), CLOINCH)S(0),, POXRY),
NRPOIR®), HOYRPINR), and NR %

K is optionally G-(CH(RIS))k wherein k is selected from an integer
from 1 through 2 and G is selected from the group consisting of O, S, and
N(R7) with the proviso that Rls is other than hydroxy, cyano, halo, amino,
alkylamino, dialkylamino, and sulfhydryl when k is 1;

£ s optionally E when K is G(CH(R "))y, wherein E i selected
from the group consisting of alcova!en_t single bond, 0, S, C(0), C(S),
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C(0)O, C(S)0, C(0O)S, C(S)S, C(O)N(R7), (R7)NC(O), C(S)N(R7),
(R7)NC(S). 0C(0)N(R7), (R7)NC(0)0. SC(S)N(R7), (R7)NC(S)S,
SCIOINR ), (R INC(O)S, OC(SINGR ), (R INC(S)0, NRICONR ),
RONCONED, NROHCENRD, (RINCENED), S0, SOl
S(O)NR)), N(R)S(0), POXR®), NR YPOXRS), HOYXROINR)),

N(R7), ON(R7). CR4a_=CR4b, ethynylidene (C=C; 1,2-ethynyl), and

C=CR4aR4b; _
Y’ is formula (IV):
S
17 18
R \ \ /R

¢ (V)
. 3.6 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 independently selected from the group

consisting of C and N*, no more than one of DS, D6, Js, and 16 is O, no more

than one of Ds, DG. Js. and 16 is S, one of Ds, D6, Js. and 16 must be a

covalent bond when two of Ds, D6, 15, and J6 are O and S, no more than

three of DS. D6, Js, d 16 is N when K2 isN', andno more than four of

Ds, D6, Js, and 16 are N when K2 is carbon with the provisos that RIG, R17,

Rls, and ng are each independently selected to maintain the tetravalent nature
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of carbon, trivalent nature of mtrogen, the dlvalent nature of sulfur, and the .
divalent nature of oxygen, '

R and R are optionally independently taken together to form 2
linear moiety spacer having from 3 through 6 contiguous atoms connected to
form a ring 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;

Q is selected from the group consisting of NRZOR21

NR2°R21R22, oxy, alkyl, aminoalkylenyl, alkylamino, dialkylamino,

dialkylsulfoniumalkyl, acylamino and Q°, wherein Q™ is hydrido and R2,

R%., 2nd R are independently selected from the group consisting of hydrido,

amino, alkyl, hydroxy, alkoxy, aminoalkylenyl,alkylamino, dialkylamino, and
hydroxyalkyl with the provisos that no more than one of R20 R21 and R22 is

hydroxy, alkoxy, alkylamino, amino, and dlalkylammo at the same time and
20 _21 22

that R ,R" ,and R™ must be other than be hydroxy, alkoxy, alkylamino,
amino, and dialkylamino when K2 isN";

R20 and R21. R20 and R22, and Rz1 and R22_ are independently |

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

one of the group consisting of spacer pairs RZO and Rzl, R20 and R22, and

R21 iuidRzz is used at the same time;
Qb is opﬁonally selected from the group consisting of

NERZ)50,NRPR?, NRZ)c010R’, NRZC(0)SR,

16
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N(R26)C_(S)OR5 and N(R26)C(S)SR5 with the proviso that no more than one

of R2'3, R24, and R26 is hydroxy, alkoxy, alkylamino, amino, and

dialkylamino when two of the group cbnsisting of R23, R24, and R are

bonded to the same atom;
Qb is optionally selected from the group consisting of

dialkyisulfonium, ttialkylphosphonium. C(NRZS)NRBR24,

NRZHCNRPINERD)IRY), NRZECONRDIR?,

N(R%)C(S)N(st)(km), C(NR25)OR5.

CONRZICNRPINRZ)RDY, coNRZHCNREIINRDIRD,

NRZONEHCNRZINRP R, ONRZECORPINRZ R,

23 24

N(R26)N(R26)802N(R2?)(R24), C(NR?S)SRS, C(ONR" R ,and

C(O)N'RZBR24 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

group consisting of RB, R24, and st are bonded to the same atom and that

said Qb group is bonded directly to a carbon atom;

R23, R2A, st, and R2S are independently selected from the group

consisting of hydrido, alkyl, hydroxy, alkoxy, aminoalkylenyl, alkylamino,
diaikylamino, amino, and hydroxyalkyl;

RB and R24 are optionally taken together to form a linear spacer moiety

having from 4 through 7 contiguous atoms connecting the points of bonding to
form a heterocyclyl ring baving 5 through 8 contiguous members;

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

(CR37R38')b-(W° )az Wherein az is an integer selected from 0 through i, bis

an integer selected from 1 through 4, and WY is selected from the group

17
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 consisting of O, S, C(0), C(S), C(0)0, C(S)0, C(O)S, C(S)S, CIONR',

(R14)NC(O), C(S)N(Rl4), (R14)NC(S), OC(O)N(R14), SC(S)N(RM)',' .
SCONR' %, 0CENR ), NR'IICONR ™, R hncoNg ™),
NEECONR™, RNCENR'), S0, S0, SONR™,
NES(0%, POXES), NERIPOXRD), POXEIN®D), NR™,
ONR'™), (CHR ™) W' (CHR %)) wherein ¢ and dare integers
independently selected from 1 through 4, and W is selected from the group
consisting of O, S, C(0), C(S), C(0)0, C(S)0, C(O)S, C(S)S, CONR™,
RYNCO), CENRM, ®NC(s), 0coN®'™, ®“mcio0,
SCEONR™), (R“)NC(S)_S, scONR™, R4NCOs, 0OCENR™,
®“Ncs)0, NRPcom®™, ®R*NcoNR", |
NRIICENR™), RINCENR', S(0), S0, SONR™,
N0, POXRS, NRRO)E), ROYXRENR ), NR™,
ONR'%), and (CHR ) W-(CHR )y, wherein e and b are integers
independently selected from O through 2 and W= is selectsd from the group

consisting of CR " '=CR*2, CR*R*=C; vinylidene), cthynylidene (CxC;

1,2-ethynyl), 1,2-cyclopropyl, 1,2-cyclobutyl, 1,2-cyclohexyl, 13-
cyclohexyl, 1,2-cyclopentyl, 1,3-cyclopentyl, 2,3-morpholinyl, 2,4-
morpholinyl, 2,6-morpholinyl, 3,4-morpholinyl, 3,5-morpholinyi, 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-pipe_ridinyl; 34
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

18
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provisos that le and Rls are selected from other than halo and cyano when.
directly bonded to N and that (CR37R38)b, (CH(RM))C, (CHR 14))e and are
bonded to E’; | |

Y is optionally Q°-Q™® wherein Q is selected from the group
consisting of (CR37 R38)f wherein f is an integer selected from 1_ through 6,
(CHR')-W(CH(R )4 wherein ¢ and d are integers independently

selected from 1 through 4, and W is selected from the group consisting of W'
is selected from the group consisting of O, S, C(0), C(S), C(0)0, C(S)O,
C(0X5, C()5, CONR' ), R)NC0), commr™, ®M)Nees),
OCONR' . R NCo10, scomm™, ®iNcs)s, sconr™),
® Ncoss. ocENR™), ®RMiNcs)0, NRIIHCONR',
(Rl4)NC(O)N(R15), N(RIS)C(S)N(RI4), (Rl4)NC(S)N(R15), S(0), _
$(0)2. S(ONR Y, NR (03, POXRD), NRYPONRD),
POXRINR ), NR™), ONR'®), and (CHER' ) WPH(CHR Py,
wherein e and h are integers independently selected from O through 2 and W2
is selected from the group consisting of CR4a=CR4b, ethynylidene (C=C; 1,2-
15 are sel ccted

from other than halo and cyano when directly Bondéd to N and that (CRB.7

ethynyl), and C=CR4aR4b with the provisos that R14 and R

R, (CHR™),, and (CHR ), are bonded to E;

¥° is optionally Q°-Q™ wherein Q" is (CHR %)W, 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
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cyclohexyl, 13-cyclohexyl, 1,4-cyclobexyl, 1,2-cyclopentyl, 13-cyclopentyl,
2,3-morpholinyl, 2,4-morpholinyl, 2,5-morpholxny! 2,6-morphohnyl 34—
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-p_yrr61idinyl, 2,3-pyrrolidinyl, 2,4—p}'nolidinyl, 25-
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-
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

the ring of the W3 other than the points of attachment is optionally substituted
with one or more of the group consisting of R, Rlo i ,and Rlz, with the
proviso that (CH(R ) is bonded to E® and QP is bonded to lowest numbered
substituent position of each.WB;

¥ is optionally Q- Q™ wherein Q™ is (CHED),-W*, risan
integer selected from 1 through 3, wt 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, 2,3-morpholinyl, 2,4-morpholinyl, 2,5-
morpholinyl, 2,6-morpholinyl, 3,4-morphotinyl, 3,5-morpholinyl, 1,2-
piperazinyl, l,3-p1perazmyl 1,4-piperazinyl, 2,3-piperazinyl, 2,5-p1pemzmyl
2,6-piperazinyl, 1,2-pxpendmyl 1.3-p1pendmyl l4-pxpendmyl 23-
piperidinyl, 2,4-piperidinyl, 2,5-piperidinyl, 2,6-piperidiny!, 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,
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~
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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 hydrido

containing nitrogen member of the ring of the W4 other than the points of
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)),-W_5, risan
integer selected from 1 through 3, Ws 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,
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-

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-indotyl, 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-iscindolyl, 3,4-indazolyl, 3.5-indazolyl, 3,6-
indazoly!, 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,
1,7-naphthyl, 1,8-naphthyl, 2,4-naphthyl, 2,5-naphthyl, 2,6-naphthyl, 2,7-
naphthy!, 2,8-naphthyl, 2,4-quinolinyl, 2,5-quinoliny}, 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- |
isoquinoliny!, 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-isoquinoliny!, 3,4-cinnolinyl, 3,5-
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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 hydrido

containing nitrogen member of the ring of the Ws other than the poixité of
attachment is optionally substituted with one or more of the group consisting of
Rg, -Rlo, Rl-l, and Rlz-, with the proviso that Qb is bonded to lowest number
substituent position of each W and that (CH(R® D)y is bonded to E;

Y" is optionally Q°-Q™* wherein Q***% is (CH(R38))r-W6, risan
integer selected from 1 through 3, Ws.is selected from the grohp consisting of

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-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-
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-iﬁdolyl, 3,4-indolyl, 3,5-indolyl, 3,6-indolyl, 3,7-indolyl, 1,4
isoindolyl, 1,5-isoindolyl, 1,6-isoindolyl, 2,4-iscindolyl, 2,5-isoindolyl, 2,6-
isoindolyl, 2,7-isoindolyl, 1,3-iscindolyl, 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,
1,7-naphthyl, 1,8-naphthyl, 2,4-naphthyl, 2,5-naphthyl, 2,6-naphthyl, 2,7-
naphthyl, 2,8-naphthyl, 2,4-quinoliny!, 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-
isoquino!ihyl. 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-isoquinofinyl, 4,8-isoquinolinyl, 3,4-cinnoliny!, 3,5-
cinnolinyl, 3,6-cinnolinyl, 3,7-cinnolinyl, 3,8-cinnolinyl, 4,5-cianolinyl, 4,6-
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cinnolinyl, 4,7-cinnolinyl, and 4,8-cinnolinyl, and each carbon and hydrido
containing nitrogen member of the ring of the W other than the points of
awachmt is optionally substituted with one or more of the group consisting of

R9 R R11 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 EC.

In another embodiment of compounds of Formulaiora
pharmaceutically acceptable salt thereof;, '

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

T34

(v)

- wherein Dl D,J, 1 12 and K are independently selected from the group
_ consisting of C,N, O, S and a covalent bond with the provnsos that no more

than one is a covalent bond, nomorethanoueofD1 D, Jl JzandK 1s0

nomorethanonec)fD1 D2 Jl JzamiK1 is S, oneofDl D2 J1 12

K mustbeacovalentbondwhentwoofD ,D ,Jl,JzandKlareOandS,

andnomoret.hanfourofD1 D2 J‘l J2and KlareN'

R, RIO Rll R12 RIS R16 R R18 R19 R32 R33 R34

RBS, and R36 are independently selected from the group consisting of hydrido,

acetamido, haloacetamido, amidino, guanidino, dialkylsulfonium,
trialkylphosphonium, dialkylsulfoniumalkyl, carboxy, heteroaralkyithio,
heteroaralkoxy, cycloatkylamino, acylalkyl, acylalkoxy, aryloylalkoxy,
heterocyclyloxy, aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl,
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perhaloaralkyl, aralkylsulfonyl, aralkylsuifonylalkyl, aralkylsulfinyl,
aralkylsuifinylalkyl, halocycloalkyl, halocycloalkenyl, cycloalkylsulfinyl,
cycloalkylsulﬁny!alkyl, k:ycloalkylshlfonyl, cycloalkylsﬁlfonylalkyl,
heteroarylamino, N-heteroarylamino-N-alkylamino, heteroarylaminoalkyl,
haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl,
heteroaralkoxy, cycloalkoxy, cycloalkenyloxy, cycloalkoxyalkyl,
cycloalkylalkoxy, cycloalkenyloxyalkyl, cycloalkylenedioxy, halocycloalkoxy,
halocycloalkoxyalkyl, halocycloalkenyloxy, halocycloalkenyloxyalkyl,
hydroxy, amino, alkoxyamino, thio, nitro, lower alkylamino, alkylthio,
alkylthioalkyl, arylamino, aralkylamino, aryithio, arylthioalkyl,
heteroaralkoxyalkyl, alkylsulfinyl, alkyisulfinylalkyl, aryléulﬁnylalkyi.
arylsulfonylalkyl, heteroarylsuifinylaikyl, heteroarylsuifonylatkyl,
alkylsulfonyl, alkylsulfonylalkyl, haloalkylsulfinylalkyl,
haloalkylsulfonylalkyl, alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl,
monoalkyl amidosulfonyl, dialkyl amidosulfonyl, monoarylamidosulfonyl,
arylsulfonamido, diarylamidosulfonyl, monoalky! monoaryl amidosulfonyl,
arylsulfinyl, arylsulfonyl, heteroarylthio, heteroaryisulfinyl,
heteroarylsulfonyl, heterocyclylsulfonyl, heterocyclylthio; alkanoyl, alkenoyl,
aroyl, heteroaroyl, aralkanoyl, heteroaralkanoyl, haloalkanoyl, alkyl, alkenyl,
alkynyl, alkenyloxy, alkenyloxyalky, alkylenedioxy, haloalkylenedioxy,
cycloﬁlkyl, | cycloalkyl_allmnbyl,' cycloalkenyl, lower cyc_ibalky!alkyl, lower
cycloalkenylalkyl, halo, haloalkyl, haloalkenyl, haloalkoxy, hydroxyhaloalkyl,
hydroxyaratkyl, hydroxyalkyl, alkylenylamino, hydoxyheteroaralkyl,
haloalkoxyalkyl, aryl, aralkyl, aryloxy, aralkoxy, aryloxyalkyl, saturated
heterocyclyl, partially saturated heterocyclyl, heteroaryl, heteroaryloxy,
heteroaryloxyalkyl, arylalkyl, heteroarylalkyl, arylalkenyl, heteroarylalkenyl,
carboxyalkyl, carboalkoxy, alkoxycarboxamido, alkylamidocarbonylamido,
arylamidocarbonylamido, carboalkoxyaikyl, carboalkoxyalkenyl, carboxy,
carboaralkoxy, carboxamido, carboxamidoalkyl, cyano, carbohaloalkoxy,
phosphono, phosphonoalkyl, diaratkoxyphosphono, and
diaralkoxyphosphonoalkyl;
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R R R%2 833 R R a0d R are independently optionally

19

Q with the proviso that no more than one of R'® and R is QP at the same

time and that Q” is Q°°; |

B is optionally selected from the group consisting of hydrido, |
trialkylsilyl, C2-C8 alkyl, C3-C8 alkylenyl, C3-C8 alkenyl, C3-C8 alkynyl,
C2-C8 haloalkyl, and C3-C8 haloalkenyl 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 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
the same time, ring carbons and nitrogen adjacent to the carbon atom at the

point of attachment are 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 with Rlo, aring cﬁrl;on or ﬁitrogen 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

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

2 .
to the R1 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 optionaliy substituted with R34;

25
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Ais selected from the group consnsttng of single covalent bond,
(W )n.-(CH(R ))pa and (CH(R ))pa-(W )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(O), C(O)N(R7), C(S)N(R7).

7 _ _
S (R NC(O), (R7)NC(S). and N(R7) with the proviso that no more than one of
the group consisting of rr and pa can be 0 at the same time;
R‘7 and R8 are independently selected from the group consisting of
hydrido, hydroxy, alkyl, and alkoxyalkyl;
14 15 37 38
R ,R",R ,andR" are independently selected from the group

10 consisting of hydrido, hydroxy, halo, alkyl, alkoxyalkyl, haloalkyl,
haloalkoxy, and haloalkoxyalkyl; |
Rl4 and R38 can be independently selected from the group conmstmg
of atoyl and heteroaroyl

¥ is selected from the group consisting of NR C(O) and S(O)z

15 ' Rs is selected from the group consisting of hydrido, hydroxy, alkyl,
and alkoxy; -
39 40 . . e '
. R andR " are independently selected from the group consisting of

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

20 R! 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;

X° andR?! and R! and R2, with the proviso that no more than one of
25 the group consisting of spacer pair X’ and R and spacer pair Rl andR? is
be used at the same time, are optionally selected to be -W=X-Y=Z- wherein -

26
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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 1ndependently selected from the group consisting

of C(R ) C(R ) C(R ), C(R ) N, N(R ) O, 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

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(Rm);
X° and RY 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 cycloalkeny! 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, Rlo, R R12 and R13 and with

the proviso that no more than one of the group consisting of spacer pair X° and
Rl and spacer pai'r Rl and R2 is present at the same time; R2 is ZO-Q°
2° is selected from the group consisting of covalent single bond,

(CR‘MR4 )q wherein q is an mteger selected from 1 through 3, (CH(R ))g

Wo-(CH(R ))p wherein g and p are integers independently selected from 0
through 3 and W0 is selected from the group oonsisting of O, 8, C(0), S(0),
S(0),, N(R ) and ON(R ) and (CH(R ))e W2 ~ CH(R ))h whereine
and h are integers independently selected from 0 through 2and VV22 is selected

from the group consisting of CR41=CR4_2, 1,2-cyclopropyl, 1,2-cyclobutyl,
1,2-cyclohexyl, 1.3-cyclohexyl, 1,2-cyclopentyl, 1,3-cyclopentyl, 2,3-

27
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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 proviso that Z° is directly bonded to the pyridone
ring; '
41 2 . - .

R ~“and R " are independently selected from the group consisting of
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):

: _ (II)
wherein Dl, D2, J l, 12 and Kl are independently selected from the group

coﬂsistino 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, D2 I, 1 J2 and K1 isO,

nomorethanone:ofDl D2 Jl Jzam'lKl isS, oneofD D, Jl 12 and

K mustbeacovalentbondwhentwoofD D, Jl JzandK areOandS

audnomort'.l:hanfourofD1 D7, Jl JzandK is N, with the proviso that

R, R1, R™, R12 4nd R are cach independently selected to maintain the

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

28
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Kis (CR""R‘“)')n wherein n is an integer selected from 1 through 2;

R"a and R4-b are independently selected from the group consisting of

halo, hydrido, hydroxyalkyl, alkyl, a!koxyalkyl, alkylthicalkyl, and haloalkyl;
E’ is selected from the grou consisting of a covalent single bond,
group

5 C(0), C(S), CONR), (RINC(O), S(O)p, (R INS(O)y, and SONR %
Y? is formula (IV):

¢ (V)
. 3.6 5 6 .
whereinD ,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

10 than one is a covalent bond, K is C, no more thanone of D , D6 JS d16

1sOnomorethanoneofD D, Jsand.l is S, oneofD D, Jsand.l

mustbeacovalentbond when two ofD D, 15 andJ areOandS and no

more than four of D5 D6 J5 and J are N when K2 1s carbon with the

provisos that R16 Rr7 Rls 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 NRZOR21

NR20R21R22, aminoalkylenyl, and Q°%, wherein Q™ is hydrido and R

RZI, and R22 are independently selected from the group consisting of hydrido,

20  alkyl, hydroxy, amino, aminoalkylenyl, dialkylamino, alkylamino, and
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hydroxyalkyl with the prdv’is'o that no more than one of Rzo and RZI' is -
hydroxy, amino, alkylamino, or dialkylamino at the same time;
Qb is optionally selected from the group consisting of

CORPINRZRY, NRPYCORPINREIRDY,

cCONRZHCNRPINRE)RDY, NRZONRZSCORPING DR,

and ON(R26)C(NR25)N(R73)(R24) with the provisos't'h.at no more than one

of R23, R24, and R26 is hydroxy, alkylamino, amino, or dialkylamino when

two of the group consisting of R23, R24, and R2-6 are bonded to the same

atom;

R23, R24, R25, and R26 are independently selected from the group

consisting of hydrido, alkyl, hydroxy, amino, alkylenylamino, dialkylamino,
alkylamino, and hydroxya_lkyl;

Qs is selected from the group consisting ofa single covalent bon(l,

(CR” TRy, {W°),;; wherein az is an integer selected from 0 through 1, bis

an integer selected from 1 through 5, and wis selected: from the group
consisting of O, C(O), S(0), S(O)y, S(ONR ™, NR4)S(0), aind
NR, (CHR - W' (CHR g whersin o and dare integers
independently selected from 1 through 4 and W is selected from the group
consisting of O, 5, C(O), C(S), (00, C(SI0, C(O)S, C(S)S. CONR™,
®"NC(©0), CONR'™, ®R')NCes). ocoNR™), ® ncor0,
scONR™, RM)Ncs)s, scone), ®R1Ncoys, ocsNg,
®“nces0, NRP)cONR', RNCONRD),

NRICEONR'Y, R™NCENR'), 5(0), 5015, SO,NR™,
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NR 45(0),, POXRD), NR)POXRD), POYRINR ), NR™),
ONR'®), and (CHR ') W(CH®R )y, wherein e and h are integers

independently selected from O through 2 and W™ is selected from the group

consisting of CR -CR CR41R42—C vinylidene), ethynylidene (C=C;

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-morpholinyi, 3,5-morpholinyl, 1,2-
piperazinyl, 1,3-piperazinyl, 2,3-piperazinyl, 2,6-piperazinyl, 1,2-piperidinyl,
1,3-piperidinyl, 23-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

provisos that R14 and RIS are selected from other than halo and cyano when

directly bonded to N and that (CR37R38)b, (CH(R ))c' and (CH(R »e

15 bondedto Eo;
Y° is optionally Q-Q*® wherein Q" is selected from the group

consisting of (CR 37 R38)f wherein f is an mteger selected from 1 through 4,
(CH(R ))c-W -(CH(R ))d wherein ¢ a.nd d are integers independently
selected from 1 through 2, and Wl is ;elected from the group consisting of W1

20 s selected from the group consisting of O, S, C(O), C(O)N(R-1;4).
(RM)NC(O). N(RIS)C(O)N(RM), (Rl4)NC(O)N(R15), N(RM), 0N(R.14),
and (CH(R14))e-W2-(CI-[(R_15))1l wherein e and h are integers independently
selected from O through 2 and W’z is selected from the group consisting of

d4a 4 '
CR™=CR™, ethynylidene (CaC; 1.2-ethynyl), and C=CRR™® with the
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provisos that R and R are selected from other than halo when 'diréc’tly N

bonded to N and that &’ R38)f, (CHR'),, and (CHR ), are borided

o ) |
Y_° is optionally Q°-Q*° wherein Q*is (CH(R38.)),-W3 .risan-
integer selected from 1 throdgh 2, W3 is selected from the group consisting of

1,1-cyclopropyl, 1,2-cyclopropyl, 1,1-cyclobutyl, 1,2-cyclobutyl, 1,2-
cyclohexyl, 1,3-cyclohexyl, 1,4-cyciohexyl, 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, 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, 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, 23-
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 W other than the points of attachment is optionally substituted
with one or more of the group consisting of R9, Rlo, r! 1, and Rlz, with the
proviso that (CH(R> ), is bonded to E° and Q s bonded to lowest numbered
substituent position of .each WB;

Y° is optionally Q®-Q™* wherein Q% is (CHR> D W', risan
integer selected from 1 through 2, W4 is selected from the group consisting of

1,2-cyclobutyl, 1,2-cyclohexyl, 1,3-cyclohexyl, l,4—cyclohele, 1,2-
cyclopentyl, 1,3-cyclopentyl, 2,3-morpholinyl, 2. 4-morpholinyl, 2,5-
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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-pyrrolidinyi, 2,3-
pyrrolidinyl, 2,4-pyrrolidinyl, 2,5-pyrrolidiny!, 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
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 optionally substituted with one or more of the group consisting of

R, R'% R, and R', with the provisos that (CHR ) is bonded to E°

and QP is bonded to highest number substituent position of each W'
 Y'is optionally Q°-Q™® wherein Q***® is (CH(R S)),-W» ris an
integer selected from 1 through 2, w 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,
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-benzofuranyi,
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-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—isoinddlyl, 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
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benzisoxazolyl, 3,7-benzisoxazolyl, 1.4-naphthyl, 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_-quinolih_yl, 4,S-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—i$oquinoliny_l, 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-cinnolinyl, and each carbon and hyrido

containing nitrogen member of the ring of the Ws other than the points of
attachment is optionally substituted with one or more of the group consisting of
R%, R R, and R1?, with the proviso that Q¥ is bonded to lowest number
substituent position of each W~ and that (CH(R38))r is bonded to E;

Y0 is optionally Qb-Qsm wherein stssr is (CH(RSS))r-Ws, 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-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-
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-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-
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,
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1,7-naphthyl, 1,8-naphthyl, 2,4-naphthyl, 2,5-naphthyl, 2,6-naphthyl, 2,7-
naplithyl, 2,8-naphthyl, 2,4-quinolinyl, 2,5-quinolinyl, 2,6-quinolinyl, 2,7-
quinolinyl, 2.8-quinoliny!, 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-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 W6 other than the points of

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

Rg, Rlo, Rl 1, and R12, with the proviso that Qb is bonded to highest number

substituent position of each W and that (CH(R>)), is bonded to E°.

In a preferred embodiment of compounds of FormulaI ora
pharmaceutically acceptable salt thereof,

JisO;

B is the Formula:

R9, RIO’ Rll’ Rlz’ RIS’ R32- R33, R34, R35, 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,
alkylsulfonyl, alkylsulfonylaikyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl,
alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, monoalkyl
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amidosulfonyl, dialkyl amidosulfonyl, alkanoyl, haloaikanoyl, alkyl, alkenyl,
halo, haloalkyl, haloalkenyl, haloalkoxy, hydroxyhaloalkyl, hydroxyalkyl,
aminoalkyl, haloalkoxyalkyl, carboxyalkyl, carboalkoxy, carboxy, '
carboxamido, carboxanudoalkyl and cyano;

R9 Rm R11 R ,andR 13 are optionally selected from the group
consisting of heteroaryl and heterocyclyl with the proviso that R9 R10 R 1

R 2, and R are sﬁbstituten_ts for other than B;

R16 ng R32 RH'3 Rs4 R35 and R36areindependently optionally

Qb with the prov1so that no more than one of R16 and ng is Qb at the same
time and that Qb is Qbe;

B is optionally, with the proviso that R} and R2 are selected from the
group consisting of a spacer pair and -W=X-Y=Z-, Formula (V)

T34
3 1 35
R 3\ /K\ Z/R

L

1
D D
327 N N\g36

- v)
L0212 | S
whereinD ,D,J,J andK 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 thanone of D , D2 J, ! 12 and Kl isO,

nomorethanoneofD1 D2 Jl JzandKllsS oneofDl D2 Jl J2 d

K must be a covalent bond when two of D D2 .Il JzandK are Qand S,

andnomorethanfoumel D2 Jl Jzam:ll(l N;
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B is optionally 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

' 33
attachment of B to A with one or more of the group consisting of R32, R,

R34, -R35, and R36;

B is selected from the group consisting of C3-C12 cycloalkyl and C4

3
heterocyclyl, wherein each ring carbon is optionally substituted with R3 .,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 at the point of attachment are optionaily 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, a ring carbon or
nitrogen adjacent to the R13 position and two atoms from the point of
attachment is optionaily 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 R1 l, a ring carbon or nitrogen three atoms from
the point of attachment and adjacent to the R~ position is optionally
substituted with R33, and a ring carbon or nitrogen four atoms from the point
of aﬁachment and adjacent to thé kll and R33 positions is optionally
substituted with R34;

B is optionally, with the proviso that R” and R2 are selected from the
group consisting of a spacer pair and -W=X-Y=Z-, a C5-C9 saturated

heterocyclyl, wherein each ring carbon is optionally substituted with R33. a
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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 R or
RB, 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 R_13 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 R position is
optionally substituted with Rl. I, a ring carbon or nitrogen three atoms from -
the point of attachment and adj.ag:ént to the Rl2 position is optionally
substituted with R33, 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;

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

(W7)H-(CH(R15))pa and (CH(RIS))pa—(W-’)n. wherein rr is an integer
. N 7
selected from O through 1, pa is an integer selected from O through 6, and W
_ g

is selected from the group consisting of O, S, C(O), (R7)N_C(0). (R)NC(S),
and N(R7) with the proviso that no more than one of the group consisting of rr
and pa is 0 at the same time; | |

R‘7 is selected from the group consisting of hydrido, hydroxy, and
alkyl;

R15 is selected from the group consisting of hydrido, hydroxy, halo,
alkyl, and haloalkyl;
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¥ is selected from the group consisting of NH and NOH;

R? and X° are independently selected from the group consisting of
hydrido, alkyl, alkenyl, cyano, halo, haloalkyl haloalkoxy, haloalkylthio,
amino, aminoalkyl, alkylamino, amidino, hydroxy, hydroxyanuno, alkoxy,

5  hydroxyalkyl, alkoxyatmno thiol, and alkylthio;

X% andR? andR! and R2, with the proviso that no more than one of

the group consisting of spacer pair X° and R 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
10  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(R9), C(Rlo), C(Rn), C(Rlz), N, N(Rlo), O, 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

15 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);

X° and R and R! and R? spacer pairs are independently optionally

selected to be taken together to form a spacer pair wherein the spacer pair forms

20  alinear moiety having f rom 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 R”, Rlo R »R 12, and R13 and with

the proviso that no more than one of the group consisting of spacer pair X° and
R! and spacer pair Rl and R? ‘is present at the same time;
RZ2is2-Q;
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Z° is selected from the group consisting of covalent sii'gle bond,
(CR41R42)q wherein q is an integer selected from 1 thrbugh 3, (CI*I(R41))g4 -
WPCH®R %), wherein g and p e integers independently selected from 0
through 3 and W is selected from the groﬁp consisting of O; S, C(0), S(0),
NR™), and ONR*Y), 2nd (CHER*H) W2-(CHR ), wherein ¢ and b
are integers independently selected from O through 1 and “Fz is selected from

the group consisting of CR41=CR42, 1,2-cyclopropyl, I,Z-cyclobutyl,.l,z-

cyclohexyl, 1,3-cyclohexyl, 1,2-cyclopentyl, 1,3-cyclopenty, 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-pyrrolidiny}, 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 proviso that Z° is directly bonded to the pyridone
ring;
a e 3

R andR " are independently selected from the group consisting of
amidino, hydroxyamino, hydrido, hydroxy, amino, and alkyl;

Q s selected from the group consisting of hydrido, with the proviso

that Z” is other than a covalent single bond, and the formula (II):

i

(1I1)
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wherein D1 D2 J, 1 J2 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 D D2 Jl JzandK 1s0,

no:norethanoneofD1 D2 Jl JzandlesS oneofD1 D2 J1 12 and

1

5 KlmustbeaoovalentbondwhentwoofD D", JI JzandK areOand S,

andnomorethanfourofD D2 J1 .I2 dKlareN with the proviso that

R9 Rm R11 R12, and R13 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;

10 Kis (CR“aR‘u’)n wherein n is an integer selected from 1 fhrough 2;

R-4a and R4b are independently selected from the group consisting of
halo, hydrido, hydroxyalkyl, alkyl, alkoxyalkyl, alkytthiéalkyl, and haloalkyl;
Eis El, when K is (CR48R4b)n, wherein E1 is selected from the

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

15 (R7)NC(O), S(0),, (R7)NS(O)2, and S(O)ZN(R7);

Y° is formula (IV):
S
1 18
R '\ N _R

Q° (IV)
.~ 6 5 6 .. '
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
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than one is a covalent bond, K2 is C, no more than one of Ds,- D6', .Ij > and 'Jé
is O, no more than one of Ds, D'6, 15, and 16 is S, one of DS, D6, J5 , and J6

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

more then four of D, D°, J°, and J° are N with the proviso that R ', RY,

5 Rls; 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 18

R, R17, R, and ng are independently selected from the group -

consisting of hydrido, amidino, guanidino, carboxy, haloalkyithio, alkoxy,
10  hydroxy, amino, nitro, alkoxyamino, lower alkylamino, alkyithio,

alkylsulfinyl, alkylsuifonyl, alkanoyl, haloalkanoyl, alky!, alkenyl, halo,

haloalkyl, haloalkoxy, hydroxyalkyl, alkylenylamino, haloalkoxyalky!,

carboalkoxy, and cyano; _ ,
Qh is selected from the group consisting of NRZORZI, aminoalkylenyl,
15 Qbe wherein Qbe is hydrido, N(R26)C(NR25)N(R23)(R24). and
25 .23 24 20 21

C(NR )NR R, with the provisos that no more than oneof R~ andR
is hydroxy, amino, alkylamino, or dialkylamino 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 R% R?! R R%* R%, and RS are independently selected from the

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

Q' is selected from the group consisting of a single covalent bond,
7
(CR3 R38)b wherein b is an integer selected from 1 through 4, and

25 (CH(RM))C-WI'(CH(RIS))d wherein ¢ and d are integers independently
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selected from 1 through 3 and -Wl is selected from the group consisting of
C(O)N(R ) (R )NC(O) 5(0), S(0)2 S(O)zN(R ) N(R )S(0)2 and

N (R ) with the provisos that R is selected from other than halo when

directly bonded to N and that (CR37R38)b. and (CHR" ))c are bonded to EZ;

R is selected from the group consxstmg of hydrido, halo, alkyl, and

haloalkyl; | |
37 8 : . .

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

R38 is optionally selected from the group consisting of aroyt and
heteroaroyl;

Y° is optionally Q°-Q" wherein Q is (CHR ), Wz-(CH(R ))h.

wherein e and h are integers independeptly= selected from 1 through 2 and \V2
is CR¥=cR™ with the proviso that (cm(l_z_l“‘))e isbonded 0 E;

Yis optionally selected from the group consisting of Qb-Q$sss and Qb-
Q™" wherein Q** is (CHR® ")y W and Q™% is (CHR ) W', ris an

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

from the group consisting of 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-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-benzothiophenyi, 3,5-
benzothiophenyl, 3,6-benzothiophenyl, 3,7-benzothiopheny}, 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-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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isoindolyl, 2,5-isoindolyl, 2,6-iscindolyl, 2,7-isoindolyl, 1,3-iscindolyl, 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, 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-
isoquinolinyl, 1,6-isoquinolinyl, 1,7-isoquinolinyl, 1,8-isoquinolinyi, 3,4
isoquinolinyl, 3;5-isoquinoiinyl, 3,6-isoquinoﬁnyi, 3,7-isoquinoliny, 3,8
isoquinolinyl, 4,5-isoquinolinyl, 4,6-isoquinolinyl, 4,7-isoquinolinyi, 4,8-
isoquinolinyl, 3,4—cinn¢linyl, 3,5-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
ofthews'andofthe ring of the W6, other than the points of attachment of W~

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

R, R, R!, and R', with the provisos that Q is bonded to lowest

number substituent position of each Ws, Qb is bonded to hi.ghest number

substituent position of each W, and (CH(R® ), is bonded to E'.

In a more preferred embodiment of compounds of Formula I or a
pharmaceutically acceptable salt thereof,

Jis O;

B is the Formula:
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R32, R33, R34, R35, and R36_ are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, amidino, guanidino,
alkylenedioxy, haloatkylthio, alkanoyloiy, alkoxy, hydroxy, amino,
alkoxyamino, alkanoyl, haloalkanoyl, nitro, lowér alkylamino, alkylthio, aryl,
aralkyl, cycloalkyl, cycloatkylalkyl, alkylsulfonamido, amidosuifonyl,
monoalkyl amidosulfonyl, dialkyl amidosulfonyl, alkyl, alkenyl, halo,
haloalkyl, haloalkenyl, haloalkoxy, hydroxyalkyl, alkylenylamino,

carboatkoxy, carboxy, carboxamido, ¢yano, and Qb;

B is optionally, with the proviso that R! and R are selected from the
group consisting of a spacer pair and -W=X-Y=Z-, Formula (V):

V)
.l 2.1 .2 |
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, rio 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, JI, J2 and

l, Dz, Jl, 12 and I‘{1 areOand S,

and no more than four of Dl, Dz, Jl, 12 and Kl are N;

K1 must be a covalent bond when two of D

B is optionally 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
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attachment of B to A with one or more of the group consisting of 'R3'2,'R33. '
24 B35 ana .

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
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 RB, a

ring carbon or nitrogen adjacent to the R9 position and two atoms from the
point of attachment is optinally substituted with Rlo, a ring carbon or nitrogen
adjacent to the R13 position and two atoms from the point of attachment are
optiopally substituted with Rlz, a ring carbon three atoms from the poipt of
attachment and adjacent to the Rlo position is optionaily substituted with R_1 1.
aring carbon three atoms from the point of attachment gnd adjacent to the R12
position is optionally substituted with R33. and a ring carbon four atoms from
the point of attachment and adjacent to the Ru and Rg3 positions is optionally

substituted with R34;

B is optionally, with the proviso that R" and R2 are selected from the

. group consisting of a spacer pair and -W=X-Y=Z-, a C5-C9 saturated

heterocyclyl, wherein each ring carbon is optionally substituted with R3?’ a

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

carbon atom at the point of attachment are optionally substituted with R9 or
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R_B, 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
nitrogen adjacent to the R13 position and two atoms from the point of
attachment is optionally substitated with R1_2, a ring carbon or nitrogen three
atoms from the point of attachmeﬁt and adjacent to the klO position is
optionally substituted with'Ru, a ring carbon or nitrogen three atoms from
the point of attachment and adjacent to the Rl2 position is optionally
substituted with R33, and a ring carbon or nitrogen four atoms from the point
of attachment and adjacent to the Rl ! and R33 positions is optionaily

substituted with R34,

Rg Rm R Rlz, and R13 are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, alkoxyamino,
alkanoyl, haloalkanoyl, amidino, guanidino, alkylenedioxy, haloatkyithio,
alkoxy, hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl,
alkylsulfonyl, alkylsulfonamido, amidosulfonyl, monoalkyl amidosuifonyl,
dialkyl amidosulfonyl, a!kyl,'halo, haloalkyl, baloalkoxy, hydroxyalkyl,
aminoalkyl, carboalkoxy, carboxyalkyl, carboxy, carboxamido, and cyano;

R9 Rm R11 R12 and R13 are optionally selected from the group

consxsung of heteroaryl and hetemcyclyl with the proviso that R9 RIO R

R , and R are substitutents for other than.B;
A is selected from the group consisting of single covalent bond and -
(CH(R ))pa'(w7)n' wherein rr is an integer selected from O through 1, pa is

an integer selected from 0 through 3, and W‘7 is selected from the group

consisting of O, §, C(0), (R7)NC(0). (R7)NC(S), and N(R7);
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R7 is selected from the group consisting of hydrido; hydroxy and alkyl;

_ RIs is selected from the group consisting of hydrido, hydroxy, halo,
alkyl, and baloalkyl;

¥ is NH;

R and X° are independently selected from the group consisting of
hydrido, alkyl, cyano, halo, haloalkyl, haloalkoxy, amino, aminoalkyl,
alkylamino, amidino, hydr_oxy, hydroxyamino, alkoxy, hydroxyalkyl,
alkoxyamino, thiol, and alkylthio;

R! and R2 is optionally selected to be -W=X-Y=Z- wheréin -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 mdependently selected from the group consxsnng

fC(R ) C(R ) C(R ), C(R ), N, N(R ) 0. S and acovalentbond
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(Rlo), 0,'and_ S, no more than one of W, X, Y,and Z can
be selected from the group consisﬁn_g 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 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 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 R”, Rm R R12 and RB;

R2isZ°Q;
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- Z° is selected from the group consisting of covalent single bond and
(CR41R42)q wherein q is an integer selected from 1 through 2, (CH(R41))g-
W"-(CH(R42))p wherein g and p are intégers independently selected from O
through 3 and W® is selected from the group consisting of O, S, and N(R™),
and (CH(R‘H))‘,-sz-(CH(R“Z))]1 wherein e and h are integers independently

selected from O through 1 and W 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
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
proviso that Z° is directly bonded to the pyridone ring;

R4l and R42 are independently selected from the group consisting of
hydrido, hydroxy, and amino; '

Qs selected from the group consisting of hydrido, with the proviso
that Z” is other than a covalent single bond, aryl, and heteroaryl, 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 substituted by_RlS, a carbon adjacent to R9 anﬁ two atoms from the
carbon at the point of attachment is optionally substituted by Rm. a carbon
adjacent to Rl3 and two atoms from the carbon at the point of attachmént is
optionally substituted by Rlz, and aﬁy carbon adjacent to both Rlo and R12 is

optionally substituted by R\
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Kis CHR‘_'a wherein R4a- 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(OIN(H), (H)NC(O), (R INS(O),, and S(O)NR );

Y0 is formula (IV)
S
17 18
R R

T 7

Rls/Ds\ #PN 1

P (1Iv)

whereix_l DS. D6, J 5. and 16 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 Ps, D6_, JS ,and 16
is O, no more than one ost, D6', Js. and 1%is S, one _ost, D6,- Js, and J°

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

more than four of DS, D6, J5 ,and 36 are N, with the provisos that R16_. Rl ,

Rls, and R19 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;

Rls, R”, Rls. and R 9 are independently selected from the group

consisting 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;

1
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RIG. d R19 are optionally Qb with the proviso that no more than one

ole6 and ng is Qb at the same time and that Qb is Qbe;

Q is selected from the group consisting of NRZ°R>", QP wherein Q¥ is

hydrido, N(st)C(NRZS)N(st)(R%), and C(NRZS)NR23R24, with the

provisos that no more than one of R2-0 and R21 is hydroxy, amino, alkylamino, or

dialkylamino at the sametimeandthatnomorethanoneoszsandkmis

hydroxy, amino, alkylamino, or dialkylamino at the same time;
RZO, R21. R23, R24, st, and R26-are independently selected from the
group consisting of hydrido, alkyl, hydroxy, aminé, alkylamino and dialkylamino;
Qs selected from the group consisting of a single covalent bond,

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

(Cl-l(R14))c-Wl-(CH(R 15))d wherein c and d are integers indepeﬁdently

1

selected from 1 through 3 and W' is selected from the group consisting of

CONR"Y, ®R4NC(0), 5(0), (0, SO1NER™, NR 50}y, and

N(Rl4), with the provisos that R14 is seleéted from other than halo when |

directly bonded to N and that (CR> 'R )y, and (CH(R'*))_ are bonded to E%

-R14 is selected from the group consisting of hydrido, halo, alkyl, and
haloalkyl;
37 38 . I
R and R" " are independently selected from the group consisting of
hydrido, alkyl, and haloalkyl; |
R8s optionally selected from the group consisting of aroyl and
heteroaroyl;
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¥ is optionally Q°-Q™® wherein Q™ is (CHR ")) W -(CH®R )y,
wherein e and h are integers independently selected from 1 through 2 and W2

is CR*-CH with the proviso that (CH(R "), is bonded to E®.

In an even more preferred embodiment of compounds of Formulal ora
5 pharmaceutically acceptable sait thereof,

JisO; '

B is the Formuta:

2R R R 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 amidosulfonyl, dialkyl amidosulfonyl, alkyl, halo,
haloalkyl, 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)“ wherein rr 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(0) and N(R7);
7
R is selected from the group consisting of hydrido, hydroxy and alkyl;

20 Rls is selected from the group consisting of hydrido, halo, alkyl, and
haloalkyl; '

52




WO 00/69826 PCT/US00/08220

10

15

20

25

¥ is NH;

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;

R2isZ0.Q;

2Z° is selected from the group consisting of a covalent single bond, O,
S, NH, and CH,;

Q s 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
optionally substituted by R13. a carbon adjacent to R9 and two atoms from the
carbon at the,poini of attachment is optionally substituted by Rlo, a carbon

adjacent to Rls #nd two atoms from the carbon at the point of attachment is

optionally subsﬁtuted by Rlz, and any carbon adjacent to both Rm and R.12 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, alkyithio, alkylsulfonamido, alkylsulfinyl, alkylsulfonyl,
amidosulfonyl, monoalkyl 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, alkyisulfonamido,
amidosulfonyl, monoalkyl amidosulfonyl, dialkyl amidosulfonyl,
hydroxyalkyl, aminoalkyl, carboalkoxy, carboxy, carboxyalkyl,
amidocarbonyl, halo, haloalkyl, and cyano;
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K is C}_Iz;
E’ is CO)N(H);
Yo. is formula (IV): -

17 18
R Jl \16 _R
al6” Dklfé DN\R19

_ P (IV)
. 5.6 5 6 . _
whereinD ,D ,J ", and J are independently selected from the group

cons:stmg of C,N,0,Sand a covalent bond with the provnsos that no more

than one is a covalent bond, K is C, no more than one of D5 D6 .l5 and 16

is optionally O, no more than one of D5 D, J5 and J is optlonally S,one of -

D5 D6 J5 andJsmustbeacovalembondwhentwoofD D6 JS andJ

areOand S, andnomorethanfourofD .D6, Js,andJ are N;

R R R'® 20d R! are independently selected from the group

consisting of hydrido, amidino, guanidino, carboxy, haloatkylthio, alkoxy,
hydroxy, amino, lower alkylamino, alkylthio, alkylsuifinyl, alkylsulfonyl,
alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl haloalkoxy, hydroxyalkyl
aminoalkyl, and cyano;

r'S and R 19 are optionally Qb with the proviso that no more than one of

R16 and ng is Qb at the same time and that Qb is Qbeg

Qb is selected from the group consisting of NRZORZI,' Qbe wherein Qbe is

hydrido, and C(NRZS)NR23R24 with the provisos that no more than one of R2
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andR21 ishydroxyatthesaunetimeandthatnomoretha.none'c)fR23 andR24'

hydroxy at the same time;

R20 R21 R23 R24 and R25 are mdependently selected from the group

consisting of hydrido, alkyl, and hydroxy,

Q' 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,

JisO;

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 dR.36°

R32 R33 R34 R35. and R are independently selected from the

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

eyano, and Q;
A is selected from the group consxsung of smgle covalent bond and

(CH(R ))pa-(W )rr Wherein rr is an integer selected from O through 1, pais

an integer selected from O through 3, and W is selected from the group

consisting of (R7)NC(O) and N(R?);

7. ' . .
R is selected from the group consisting of hydrido, hydroxy and alkyl;

15
R is selected from the group consisting of hydrido, halo, alkyl, and

haloalkyl;
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W is NH;

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

R2isZ°Q;

Z’ is selected from the group consisting of covalent single bond, O, S,
NH, and CH,; _

Qs selected from the group consisting of aryl and heteﬁary! wherein a
carbon adjacent to the carbon at the point of attachment is optionaily substituted
by Rg, the other carbon adjacent to the carbon at the point of attachment is
optionally substi_tutéd by Rls, 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 rP and two atoms from the carbon at the point of attachment is

optionally substituted by Rn, and any carbon adjacent to both Rw and R12 is
optionally substituted by R-1 1;

A A )
~ R”,R", and R" are independently selected from the group

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

haloalkoxy, hydroxyalky!, carboxy, carboxamido, and cyano;

R0 and R*Z are independently selected from the group consisting of

hydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,
hydroxy, amino, alkoxyamino, lower alkylamino, alkylsulfonamido, -
amidosuifonyl, monoalkyl amidosulfonyl, dialkyl amidosulfonyl,
hydroxyalkyl, alkylenylamino, carboalkoxy, carboxy, carboxyalkyl, -
amidocarbonyl, halo, haloalkyl, and cyano;
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Kis CHz;
B is C(ON(H):
Yo is formula (IV):

r17 18

X e

T 71
Rls/Ds\ﬁ D5\

Q® (1v)

wherein D D, 15 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 n_covalent bond, K2 is C, no more than one of D5 D6 Js and 16

isO, nomorethanoneost D6 Js and161sS oneofDS D6 15 and16

mustbeaoovalentbondwhentwoofD D, Jsand.l are QO and S, and no

more than four of D5 D6 J5 and 16 are N, with the provisos that R16 R17

Rls, and ng are each independently selected to maintain the tetravalent natune

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

R16 R R18 and ng are independently selected from the gl'qup

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

R anar!® are optionally Qb with the proviso that no more than one

16
of R'® and R'® is Q@ at the same time and that @ is Q°;
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Q is selected from the group consisting of NRZOR21 Q wherein

Q" is hydrido, CNRZ)NRZR?, and N(R )C(NRZS)N(RZS KR, with

the provisos that no more than one of R and R21 is hydroxy at the same time

and that no more than one ofR23 and R24 is hydroxy at the same time;

R2° R21 R23 R24 R25 dkzsmindependenﬂy selected from the

group consisting of hydrido, alkyl, and bydroxy;
Qs selected from the group consisting of a single covalent bond,
CHz, and CHzCHz.

In still another even more preferred embodiment of compounds of
Formula I or a pharmaceutically acceptable salt thereof, . -

JisO; _

B is selected from the group consisting of C3-C7 cycloalkyl and C4
heterocyclyl, wherein each ring carbon is optionally substituted with R33, a

ﬁngcarbonotherthanthedngcarbon'atthepoimofamhmentofB toAis
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 R2orRa
ring carbon or nitrogen adjacent to the R° position and two atoms from the
point of attachment is optionally substituted with Rlo, a ring carbon or
nitroge_n adjacent to th_g R13 éositi_oﬁ and two atoms from the point of
attachment is optionally substituted with R, a ring carbon three atoms from
the point of attachment and adjacent to the R10 position is optionally
substituted with R, a ring carbon three atoms from the point of attachment

and adjacent to the r?2 posiﬁon is optionally substituted with R33, and a ring
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carbon four atoms from the point of attachment and adjacent to the R11 and

R33 positions is optionally substituted with R34; |

R9, R1 1, and R13 are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkylsuifonamido, alkylsuifinyl, alkylsuifonyl,
amidosulfonyl, monoalkyl amidosulfonyl, alkyl, alkoxy, halo, haloatkyl,

haloalkoxy, hydroxyalkyl, carboxy, carboxamido, and cyano;

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, dialkyl amidosulfonyl,
hydroxyalkyl, alkylenylamino, carboalkoxy, carboxy, carboxyalkyl,
amidocarbonyl, halo, haloalkyl, and cyano;

R33 and R34 are independently selected from the group consisting of

hydrido, acetamido, haloacetamido, amidino, gnanidino, alkoxy, hydroxy,
amino, alkoxyamino, lower alkylamino, alkylthio, amidosulfonyl, monoalky}
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
(CI-I(Rls))pa-(W7)l.r wherein rr 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);
R‘7 is selected from the group consisting of hydrido, hydroxy and alkyl;

Rls is selected from the group consisting of hydrido, halo, alkyl, and
haloalkyl;
¥ is NH;
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- R and X? are independently selected from the group consisting of
hydrido, hydroxy, hydroxyamino, amidino, amino, .cyaa_o; hydroxyalkyl, .
alkoxy, alkyl, alkylamino, aminoalkyl, alkyithio, alkoxyamino, haloalkyl,
baloalkoxy, and halo; o .

R%is 2°Q;
2’ is selected from the group consisting of covalerit single bond, O, S,
NH, and CHy; | |

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

by R9, the other carbon adjacent to the carbon at the point of attachment 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 Rlo, acarbon -

adjacent bo_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 Rlz is

optionally substituted by Rl l;
Kis CHé;
E is C(O)N(H);
Y? is formula (IV):

Q (IV)
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wherein DS, D6, 15, and 1% 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 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 JG"am Oand S, and no

more than four of Ds, DG, Js, and J6 are N, with the provisos that R16, Rn,

Rls, and R19 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;

7
R16. R1 , Rls, 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,
alkylenylamino, and cyano; _

R16 and ng are optionally Qb with the proviso that no more than one of

R'® and R! is Q° at the same time and that Q s Q7%

Qs selected from the group consisting of NR_ZORZI_ , Q" wherein Q™ is

hydrido, and C(NRZ.S)NRBRM, with the provisos that no more than one of R20

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

hydroxy at the same time;
RZO’ R21, RB, R24. and R?s are independently selected from the group
consisting of hydrido, alkyl, and hydroxy; '

Qs selected from the group éohsisting of a single covalent bond,

CH,. and CH,CH,.
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.In a further even more preferred embodiment of compounds of Formula
I or a pharmaceutically aoceptable salt thereof, -

Jis O; R

B is the Formula (V)'

7_34 -
R33\ ﬂi/Kl\\iZ/RBS
2

. 1
D D
r32” \l/ Ng36
5 (V)
wheremD D I ! J2 andK 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, nomoretha'noueofD1 D2 Jl JzandKliso;

nomorel:hanoneofDl D2 .l1 JzandK is S, ¢:mech1 D2 Jl Jzand

10 K mustbeacovalentbondwhentwoofDl p2 5! JzandlKlareOandS

zm.dnomoret!mnfourofDl D, Jl IzandK areN

R32 R33 R34 R35 and R:?'6 are mdependently selected &om the

group consisting of hydrido, acetamido, haloacetamido, am_ldmo, guamdmo,
alkoxy, hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio,

15 amidosulfonyl, monoalkyl amidosulfonyl, dialkyl amidosulfonyl, alkyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido,

cyano, and Q :

B is optionally selected from the group oonsnstmg of hydndo 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 dR
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B is sclected from the group consisting of C3-C7 cycioalkyl and C4-C6
saturated heterocyclyl, wherein each ring carbon is optionally substituted with

R33,aringcarbonotherthanﬂ1e ring carbon at the point of attachment of B to

A is optionatly 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
Rls, a ring carbon or nitrogen adjacent to the R9 position and two atoms from
the point of attachment is optionally substituted with R, ring carbon or
nitrogen adjacent to the R13 position and two atoms from the point of
attachment is optionaily substituted with Rlz, a ring carbon or nitrogen three
atoms from the point of attachment and adjacent to the R position is
optionally substituted with Ru, a ring carbon or nitrogen tln'ee atoms from |
the point of attachment and adjacent to the R position s optionally

substituted with R33, and a ring carbon or nitrogen four atoms from the point

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

substituted with R34;

2, and RB are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, alkoxyamino,
alkanoyl, haloalkanoyl, amidino, guanidino, alkylenedioxy, haloalkylthio,
heteroaryl, heterocyclyl, alkoxy, hydroxy, amino, lower alkylamino, alkylthio,
alkylsulfinyl, alkyisulfonyl, alkylsulfonamido, amidosulfonyl, monoalkyl
amidosulfonyl, dialkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy,
hydroxyalkyl, aminoalkyl, carboalkoxy, carboxyalkyl, carboxy, carboxamido,
and cyano; S -
A is selected from the group consisting of single covalent bond and

&, RO R g!

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

consisting of (R JNC(O) and N(R )

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

R15 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 alkyithio;

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 heteroary! ring having
from 5 through 6 contiguous members and an aryl; '

W X, Y a.nd Z are mdependently selected from the group conmstmg

fC(R ) C(R ), C(R ), C(R ), N, N(R ). O, 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 . |
consisting of N, N(Rlo), O, and S, no more thanone 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

NR';

R_l and R2 'spacer pair is optionally selected to be taken togetherto
form a spacer pair wherein the spacer pair forms 2 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 members,
wherein said spacer pair is optionally substituted with one or more of the group

consisting of R9 Rw R s R 2 RB;
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Kis CHZ;
E” is C(O)N(H);
Y’ is formula avy.

T 7
D =D
'R16/ S\ﬁzl 6\,?‘19
® (Iv)
L w65 6 . '
5 whereinD ,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

17 18

0

than one is a covalent bond, K2 is C, no more than one of Ds, DG, JS , and 16

is O, no more than one of Ds, D6, 15, and .16 is S, one of Ds; DG, Js ,and J6

mustbeacovalentbondwhentwoost. D6, Js.and;f6areOandS,andno

10  more than four of Ds, D6, Js, and J6 are N, with the provisos that R16, R17.

Rls, d 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, Rn, Rls, and ng are independently selected from the group

15 consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
hydroxy, amino, alkoxyamino, lower alkylamino, atkyithio, alkylsulfinyl,
alkylsulfonyl, alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy,
hydroxyalkyl, aminoalkyl, and cyano;

6
Rl and ng are optionally Qb with the proviso that no more than one

16 1}

20 ofR andR9iszatthesametimeandthathisz°;
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Q” is seected from the group consisting of NRZ°R%!, Q¥ wherein @ is
| 25 23 24

hydrido, N(R%)C(NRZS)N(RB)(RM), and CINR " )NR ™ R" ', with the

provisos that no more than one of R20 and R21 is hydi'oxy, amino, alkylamino, or

dialkylamino at the same time and that no more than one of R and R>~ is

hydroxy, amino, alkylamino, or dialkylamino at the same time;
R2O' R21. R23, R24, R25, and R26 are independently selected from the
group consisting of hydrido, alkyl, hydroxy, amino, alkylamino and dialkylamino;

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

CH,, and CH,CH,. |

In a most pmferred embodiment of compounds of Formulalora
pharmaceutically acceptable salt thereof, :

Jis O '

B is the Formula;

B2, R, R B33 and R are independently selected from the

group consisting of 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;
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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, pais

an integer selected from O through 3, and W7 is N(R7);

R’ is selected from the group consisting of hydrido and alkyl;

5 Rls is selected from the group consisting of hydrido, halo, alkyl, and

haloalkyl;

¥ is NH;

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;

R?isZ°Q;
zZ is a covalent single bond;

Q is 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 R9, the other carbon adjacent to the carbon at the point of attachment 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 Rlo, a carbon

adjacent to R13 and two atoms from the carbon at the point of attachment is

20  optionally substituted by Rlz. and any carbon adjacent to both R10 and R12 is

optionally substituted by Rl_ 1;

9
R, Ru, and RB are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkyithio, alkoxy, alkylsulfinyl, alkylsulfonyl, amidosulfonyl,

25  monoalkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
carboxy, carboxamido, and cyano;
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| R10 and R12 are independently selected from the gmup consisting of

hydrido, acetamido, haloacetamido, amidino, guanidi_no, alkyl, alkoxy,
alkoxyamino, aminoalkyl, hydroxy, amino, lower alkylamino,
alkylsulfonamido, amidosulfonyl, monoalkyl amidosulfonyl, dialkyl
amidosulfonyl, hydroxyalkyl, aminoalkyl, halo, haloalkyl, wboalkoxy,
carboxy, carboxyalkyl, carboxyamido, and cyano;

Kis CHZ;

E is C(O)N(HD;

Y® is formula (IVY:

R11 g18

X

T 7
167 Ds\ﬁf Ds_\ ald

Qb (Iv)
wheremD D, JsandJ aremdependentlyselectedfromthegroup

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 .

isO, no morethanone ost D6 Js. andJsxs S, oneofDS. D6; 15. andJ6

mustbeaoovalentbondwhentwoofD D ,Is,andJGareOandS,andno
5 6 5 6

‘more than fourof D7, D ,J ,andJ areN;

R16 R17 R1 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;
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R16andR19areopﬁonallbewiththeprovisothatnomorethanoneof

R and R'® is @ at the same time and thar @ is Q°°;

Qb is selected from the group consisting of NRZORZI, ch wherein Qb"= is

hydrido, and C(NRZS)NR:.ZSR%;

RZO’ Rzl. R23, R24, and st are independently selected from the group

consisting of hydrido and alkyl;

Qis CH,.

In another most preferred embodiment of compounds of FormulaI ora
pharmaceutically acceptable salt-thereof,

JisO; ' .

B is optionally selected from the group consisting of hydrido, C2-C8
alkyl, C3-CB 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 R-2, R, % R>>, and RS, |

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, 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
( CI-I(RIS))];,a-(W")l.r wherein 1r is an integer selected from O through 1, pa is

an integer selected from O through 3, and'W7 is N(R7);
R7 is selected from the group consisting of hydrido and alkyl;

Rls is selected from the group consisting of hydri&o, halo, alkyl, and
haloalkyl;
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¥ is NH;

Rland X%are in&ependently selected from the groﬁp consisting of
hydrido, hydroxy, hydroxyamino, amidino, amino, cyano, hydroxyalkyl,
alkoxy, alkyl, alkylamino, aminoalkyl, alkylthio, alkoxyamino, halcalky!,
haloalkoxy, and halo;

R2is Z0 -Q;

2’ isa covalent single bond;

Q s selected from the group consisting of aryl and heteroaryl wherein a
carbon adjacent to the carbon at the point of attachment is opuonaily substituted

by R , the other carbon adjacent to thie carbon at the point of attachment is
optionaily substituted by R13, a carbon adjacent to R9 and two atoms from the
carbon at the point of attachment is optionally substitated by R °, a carbon
adjacent toR and two atoms from the carbon at the point of attachment is

optionally substituted by R'lz, and any carbon adjacent to both Rl_o and R12 is

optionaily substituted by Rl l;

R9, RH, and RB are independently selected from the sroup

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower

 alkylamino, alkylthio, alkoxy, alkylsulfinyl, alkylsulfonyl, amidosulfonyl,

monoalky! amidosulfonyl, alkyl, halo, halcalkyl, haloalkoxy, hydroxyalkyl
carboxy, carboxamido, and cyano;

Rm 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, carboxyalkyl, carboxyamido, and cyano;

Kis CH,;
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E isC(ONEH);
Yis fonnuﬁ avy:

Q (V)
wherein D D, Js and J are mdependeutly selected from the group
consisting of C, N, O, S and a covalent bond with the provxsos that no more

than one is a covalent bond, K2 is C, no more than oné of Ds D6 15 and 16

isO, nomorethanoneost D6 JS andJslsS oneost D6 J5 and16

malstbéacovalentbondwhentwoofD D, JsandJ areOandS andno'

momthanfourofD D, Jsand.l areN wuiltlmprovmosthatR16 R17

R'3, 2nd R® are cach 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, lower alkylamino, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkanoyl, haloalkanoy}, alkyl, halo, haloalkyl baloalkoxy, hydroxyalkyl,
aminoalkyl, and cyano;

R16 and ng are optionally Qb with the proviso that no more than one of

R'® and ' is Q¥ at the same time and that Q° is QP
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Qs selected from the group consisting of NRZ°R?!, Q°° wherein Q*®

hydrido, N(R )C(NRZS)N(RZS)(RZ“) and C(NRZS)NR23R24

R g% %, R24 R%, and R%® aremdependently selected from the

' group consisting of hydndo and alkyl;

Q’is CH,.
In still another most preferred embodiment of compounds of Formula
or a pharmaceutically acceptable salt thexeof,
- JisO;
B is selected from the group oonsxsung of C3-C7 cycloalkyl and C4
heterocyclyl wherein each ring carbon is optionally substituted with R

nngcarbonotherthanthenngcarbona_tthepmmofattachment_ofB toAis
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 RgorRB, a

, ringcarbonornitro_gen adjacenttotheRg'positionandtwo atoms from the

point of attachment is optionally spbsfimted with R, 2 ting carbon or
nitméen adjacent to the 5 position and two atoms from the point 61'
attachment is optionally substituted with R 2,  ring carbon three atoms from
the point of attachmentland adjacent to the Rw position is optionally
substituted with R1 1, a ring carbon three atoms from the point of attachment
and adjacent to the R'2 position is optionally substituted wiiii R and aring
carbon four atoms from the point of attachment and adjacent to the R and
R33 positions is optionally substituté& with R34;

_' R9, r! 1, and Rl? are independently selected from the group

consisting of ﬁydrido, hydroxy, amino, amidino, guanidino, lower
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~ alkylamino, alkyithio, alkoxy, alkylsulfinyl, alkylsulfonyl amidosulfonyl,

monoalkyl amidosulfonyl, atkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
carboxy, carboxamido, and cyano;

R10 and R 12 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;

R33 and R34 are independently selected from the group consisting of

hydrido, amidino, guanidino, alkoxy, hydi'oxy, amino, alkoxyamino, lower
alkylamino, alkylthio, amidosulfonyl, monoalkyl amidosulfonyl, dialkyl
amidosulfonyl, alkyl, balo, haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy,
carboxy, carboxamido, and cyano;

B> is optionally Q;

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

(CH(R 5))pa’(w7)rr wherein rr is an integer selected from O through 1, pais

an integer selected from O through 3, and W‘7 is N(R7);

R‘7 is selected from the group consisting of hydrido, hydroxy and alkyl;

Rls is selected from the group consisting of hydrido, halo, alkyl, and

haloalkyl;

¥ is NH;

R and X% are independently selected from the group consisting of
hydrido, hydroxy, hydroxyamino, amidino, amino, cyano, hydroxyalkyl,

alkoxy, alkyl, alkylamino, aminoalkyl, alkyithio, alkoxyamino, haloalkyi,
haloalkoxy, and halo; '

RZ2is2-Q;
Z° isa covalent single bond;
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Q is selected from the group consisting of aryl and hétemaryl 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 R\, a carbon adjacent to R9_ and two atoms from the

5 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 Rlo and Rl2 is

optionally substituted by Ru;

K is CHz;
10 E° is C(O)N(H):
Y’ is formula (IV):

o (IV)

wherein DS, D6, J 5, and 16 are independently selected from the group

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

15 thanone isacovalentbond,K2 is C,nomorethanoneofDS, D6, 15, andJ6

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

must be 2 covalent bond when two of Ds, D6, 15, and 16 are O and S, and no

7
more than four of DS. D6, Js, and J6 are N, with the provisos that Rl6, Rl ,

Rls, and ng are each independently selected to maintain the tetravalent nature
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of carbon, trivalent nature of nitrogen, the divalent nature of sulfur, and the
divalent nature of oxygen;

16 _17 _18

R ,R ,R .ande9

are independently selected from the group

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

5  hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkanoyl, haloalkanoyl, alkyl, hale, haloalkyl, haloalkoxy, hydroxyatkyl,
alkylenylamino, and cyano;

R16 and ng are optionally Qb with the proviso that no more than one of

R'® and R'® is Q¥ at the same time and that Q¥ is Q%

10 Qb is selected from the group consisting of NRZORZI, Qbe wherein Qbe is

hydrido, and C(NR>)NR>RZ;

RZO’ R21, R23; R24. and st are independenﬂy selected from the group

consisting of hydrido and alkyl;
QisCH,.
15 In a further most preferred embodiment of compounds of Formula I or
a pharmaceutically acceptable salt thereof,
- JisO; |
B is the Formuta (V): -

(V)
. 1 : :
20 whereinD, D2, J l, J2 and Kl 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 l:,-J2 and Kl is O,
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no more than cne of D D2 Jl JzandK isS,oneof D, D2 Jl Jzand

KlmustbeacovalentbondwhentwoofD D, Jl 12de areQand S,

aminomovethanfourt:ffDl D2 J1 JzandKl ‘N;

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, monoalkyl amidosulfonyl, dialkyl amidosuifonyl, 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 dnd including
6 atoms from the point ofattachmentothkoxthoneormoreofthcgmup
consisting of R32 R33 R34 R35 and R 6

B is selected from the group consisting of C3-C7 cycloalkyl and C4-C6
satorated heterocyclyl, wherein each ring carbon is optionally substituted with

Rss,aring 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 op;ionﬁlly 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 R 'C, a ring carbon or
nitrogen adjacent to the R"3 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 Ru, a ring carbon or nitrogen three atoms from
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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;

Rg, Ru, 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, haloalkyl, haloalkoxy, hydroxyaikyl,

carboxy, carboxamido, and cyano;

Rlo and R12 are independently selected from the group consisting of

hydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,
alkoxyamino, aminoalkyl, hydroxy, amino, lower alkylamino,
alkylsuifonamido, amidosulfonyl, monoalkyl amidosulfonyl, diatkyl
amidosulfonyl, hydroxyalkyl, aminoalkyl, halo, haloalkyl, carboalkoxy,
carboxy, carboxyalkyl, carboxyamido, and cyano;

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

(CH(R ))pa’(w )r Wherein 1t is an integer selected from O through 1, pais
an integer selected from O through 3, and W‘7 is N(R )
R7 is selected from the group consisting of hydrido, hydroxy and alkyl;

R15 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, alkoxyammo. thiol, and alkylthio;
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~ R and R2 are takentogether to be -W=X-Y=Z- wherein -W=X-Y=2Z-
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 CR),CR'Y, cr'), c®'D, and N;
Kis CHz;
E is C(O)N(H);
Y’ is formula (IV):

S

17 r18

il

R16/D5\ _’/06\ng

® (IV) |
- 1 615 6 . n .
10 whereinD",D ', J",andJ are independently selected from the group

consisting of C, N, 0, § 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, 15, and 16

is O, no more than one o_f Ds, Ds, JS. and 16 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

15 more than four of Ds, D6, Js, and J6 are N, with the provisos that Rl6, Rn,

Rls, and R19 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;

R RY R'® andR®are independently selected from the group

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

Rls_and'R 19 are optionally Qb with the proviso that no more than one of

R16 and ng is Qb at the same time and that Qb is Qbe;

5 Qb is selected from the group consisting of NR20R21. Qbe wherein Qbe is

hydrido, N(R )C(NRZS)N(st)(Ru) andC(Nst)NRBRM

R20 R21 R23 R24 st and Rz6 are mdependently selected from the

group consisting of hydrido and alkyl;

Q*is CH,.
10 In a preferred specific embodiment of Formuia I, compounds have the
Formula I-S:
1
2
XO
X
l .
- A\H N0
da o
0 R (I-S)

or a pharmaceutically acceptable salt thereof, wherein;
B is the Formula:

r35

Ng36

15

R32 R33 R34 R35’ and R36 are mdependently selected from the

group consisting of hydrido, amidino, guanidino, carboxy, methyl, ethyl,
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isopropyl, propyl, methoxy, ethoxy, isopropoxy, propoxy, hjdroxy',_amind,
methoxyamino, ethoxyamino, acetamido, tﬁﬂuoroééetimiido,' ‘nitro,
aminomethyl, 1-aminoethyl, 2-aminoethyl, N-methylamiﬁo, dimethylamino,
N-ethylamino, methyithio, ethylthio, isopropylthio, tnﬂuoromethylthlo,
trifluoromethyl, pentafiuoroethyl, 2,2,2-mﬂuoroethyl 22333-
pentafluoropropyl, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro,
chloro, bromo, amidosulfonyl, N-methylamidosulfonyl, NN-
dimethylamidosulfonyl, acetyl, propanoyl, trifluoroacetyl,
pentafluoropropanoyl, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,

2,2 2-trifluoro-1-hydroxyethyl, 2,2,2-trifluoro-1-trifluoromethyl-1-
hydroxyethyl, carboxymethyl, methoxycarbonyl, ethoxycarbonyl,
anﬁdocarbonyl. N-methylamidocarbonyl, N,N-dimethylamidocarbonyl, cyano,

and Q°;

Bis selected from the group consisting of hydndo, tnmethylsxlyl
ethyl, 2-propenyl, 2-propynyl, propyl, isopropyl, butyl, 2-butenyl, 3-butenyl,
2-butynyl, sec-butyl, zerz-butyl, isobutyl, 2-methylpropenyl, 1-pentyl, 2-
pentenyl, 3-pentenyl, 4-pentenyl, 2-pentynyl, 3-pentynyl, 2-pentyl, 1-methyl-
2-butenyl, 1-metiyl-3-butenyl, 1-methyl-2-butynyl, 3-pentyl, 1-ethy-2-
propenyl, 2-methylbutyl, 2-methyl-2-butenyl, 2-methyl-3-butenyl, 2-methyl-3-
butynyl, 3-methylbutyl, 3-methyl-2-butenyl, 3-methyl-3-butenyl, 1-hexyi, 2-
hexenyl, 3-hexenyl, 4-hiexenyl, 5-hexenyl, 2-hexynyl, 3-héx')¥nyl. 4-hexynyl,
2-hexyl, 1-methyl-2-pentenyl, 1-methyl-3-pentenyl, 1-methyl-4-pentenyl, 1-
methyl-2-pentynyl, L-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, 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-
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-2-heptenyl, 1-methyl-3-heptenyl, 1-methyl-4-heptenyl, 1-methyl-5-

heptenyl, 1-methyl-6—heptenyl 1-methyl-2-heptynyl, 1-methyl-3-heptynyl, 1-
methyl-4-heptenyl, l-methyl-sheptenyl 1-rnethyl-6-heptenyl 1-methyl-2-
heptenyl, {-methyl-3-heptynyl, 1-methyl-4-heptynyl, I-methyl-5-heptynyl, 3-
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octyl, 1-ethyl-2-hexenyl, 1-ethyl-3-hexenyl, 1-ethyl-4-hexenyl, 1-ethyl-2-
hexynyl, 1-ethyl-3-hexynyl, 1-ethyl-4-hexynyl, 1-ethyl-5-hexenyl, 1-pentyi-2-
propenyl, 4-octyl, 1-propyl-2-pentenyl, 1-propyl-3-pentenyl, 1-propyl-4-
pentenyl, 1-butyl-2-butenyl, 1-propyl-2-pentynyl, 1-propyi-3-pentynyl, 1-
butyl-2-butynyl, 1-butyl-3-butenyl, 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

3
point of attachment of B to A with one or more of the group consisting of R 2.

R33, R34, RSS, 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-y},
thiaetan-2-yl, thiaetan-3-yl, cyclopentyl, cyclohexyl, adamantyl, norbornyl, 3-
trifluoromethylnorbornyl, bicyclo[3.1.0}hexan-6-yl, cycloheptyl, and

. .33 .
cyclooctyl, wherein each ring carbon is optionally substituted with R3 , ring
carbons or a nitrogen adjacent to the carbon atom at the point of attachment are
optionally substituted with R9 or RB, a ring carbon or a nitrogen adjacent to

the R9 position and two atoms from the point of attachment is optionally

substituted with _Rlo, and a ring carbon or a nitrogen adjacent to the R]L3
position and two atoms from the point of attachment is optionally substituted

oy 12 _ '
withR

R9, Rlo, Ru, R12, and Rl3 are independently selected from the

group consisting of hydrido, amidino, guanidino, carboxy, carboxymethyl,
methyl, ethyl, isopropyi, propyl, methoxy, ethoxy, isopropoxy, propoxy,
hydroxy, amino, methoxyamino, ethoxyamino, acetamido, trifluoroacetamido,
nitro, aminomethyl, 1-aminoethyl, 2-aminoethyl, N-methylamino,
dimethylamino, N-ethylamino, methylthio, ethylthio, isopropylthio,
trifluoromethyithio, trifluoromethyl, pentafiuoroethyl, 2,2,2-trifluoroethyl,
2,2 3,3 3-pentafluoropropyl, trifluoromethoxy, 1,1,2,2-tetraflucroethoxy,
fluoro, chioro, bromo, methanesulfonamido, amidosulfonyl, N-

81



WO 00/69826

10

15

20

25

methylamidosulfonyl, N,N-dimethylamidosulfonyl, acetyl, propanoyl,
'uiﬂuomacétyl, pgntaﬂuqrdpropanoyl, hydroxymethyl, 1-hydroxyethyl, 2- -
hydroxyethyl, m-uiﬂuqm-_l-hydroxyethﬂ. 2,2.2-t:_'i_ﬂubro.-l-
trifluoromethyl-1-hydroxyethyl, carboxymethyl, methoxycarbonyl,
eﬂxoxycarbonjl, amidocarbonyl, N—methylamidocarbon)"l,' NN-
dimethylamidocarbonyl, and cyano; -

A is selected from the group consisting of single covalent bond, 0,S,

NH, N(CHg), N(OH), C(0), CH,, CH3CH, CF3CH, NHC(O),
N(CH3)C(O), C(O)NH, C(O)N(CHg), CF3CC(0), C(O)CCHg, C(O)CCFs3,
CH,C(0), (0)CCH,, CH,CH,, CHoCHyCHy, CH3CHCH,, CF3CHCHy,
CH3CC(O)CH,, CF3CC(O)CH,, CH,C(0)CCH3, CHoC(O)CCFs,
CH,CH,C(0), and CHo(O)CCHy;

A is optionally selected from the group consisting of CH,N(CH3),
CH,N(CH,CHz), CHyCHN(CHz), and CHyCHoN(CH,CHg) with the
proviso that B is hydrido;

R! and X are independently selected from the group consisting of -
hydrido, hydroxy, amino, thiol, amidino, hydroxyamino, aminomethyl, 1- .
aminoethyl, 2-aminoethyl, methylamino, dimethylamino, cyano, methyl, ethyl,
isopropyl, propyl, trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl,
2,2,3,3.3-pentafluoropropyl, methoxy, ethoxy, propoxy, hydroxymethyl, 1-
hydroxyethyl, 2-hydroxyethyl, methoxyamino, ethoxyamino, methylthio,

ethylthio, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chloro, and
bromo;

R2is2’Q
2’ is selected from the group consisting of covalent single bond, O, §,

NH, CHy, CHyCHy, CH(OH), CH(NH,), CHyCH(OH), CH,CHNH,,

CH(OH)CH,, and CH(NH,)CH;
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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-oxadiazol-
3-yl, 1,2,4—-oxadiazbl-5-yl. 1,3,4-oxadiazol-3-yl, 1,3,4-oxadiazol-5-yl, 3-
isothiazolyl, S-isothiazolyl, 2-oxazolyl, 2-thiazolyl, 3-isoxazolyl, 5-isoxazolyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-
pyrimidinyl, 3-pyridazinyl, 4-pyridazinyl, 1,3,5-triazin-2-yl, 1,2,4-triazin-3-
yl, 1,24-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

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 Rm, 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;

Kis CHR4a wherein R4a is selected from the group consisting of

methyl, ethyl, propyl, isopropyl, hydroxymethyl, 1-hydroxyethyl,
methoxymethyl, trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoromethyl,
methyithiomethyl, and hydrido;

E’ is a covalent single bond, C(O)N(H), (INC(O), and S(O),N(H);

Y? is selected from the group of formulas consisting of:
s B

gl r18

83



PCT/US00/08220

WO 00/69826

84



- WO 00/69826 ' | PCT/US00/08220

RrL7

: b
Q
T

S
| Y
: QSYH : | Q H .
i 19 l ob
S I

/
16

H .

/
16

16
Qb . Qs
Q Q
and - rl? .
16 17 18 19

R",R ,R ", and R are independently selected from the group

consisting of hydrido, methy}, ethyl, isopropyl, propyt, 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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isopropylthio, trifluoromethylthio, methylsulfinyl, ethylsulfinyl,

- methylsulfonyl, ethylsuifonyl, 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, aéetyl, propanoyl,
trifluoroacetyl, pentafluoropropanoyl, hydroxymethyl, 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 ng is Qb at the same time and that Qb is Qbe-;

Qb is selected from the group consisting of NRZORZI, Qbe wherein

Qbe is hydrido, C(NR-zS)NRBRM and N(R26)C(NR2-5’)N(R23)(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
one of R23 and R24 is hydroxy, N-methylamino, and N,N-dimethylamino at
the same time;

R20, RZI, R23-, R24, st, and R26 are independently selected from the

group consisting of hydrido, methyl, ethyl, 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,
CHy, CH,CHj, CHyCH, CF;CH, CHyCHCH,, CF;CHCHj,
CH,(CH3)CH, CH=CH, CF=CH, C(CH;)=CH, CH=CHCH,, CF=CHCH,,
C(CHy)=CHCH,, CH,CH=CH, CH,CF=CH, CH,C(CH;)=CH,
CH,CH=CHCH,, CH,CF=CHCH,, CH,C(CH;)=CHCH,,
CH,CH=CHCH,CH,, CH,CF=CHCH,CH,, and
CH,C(CH,)=CHCH,CH,.

In a more preferred specific embodiment of Formula , compounds
have the Formula [-MPS wherein B is an aromatic:
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{I-MPS wherein B is aromatic)
or a pharmaceutically acceptable salt thereof, wherein;

B is the Formula:
34
R3 ' R3 5
R3 : _ R36

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, ethyithio, isopropylthid. triﬂuéromethyl, 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-hydroxyethyl, _

15  methoxycarbonyl, ethoxycarbonyl, amidocarbonyl, N-methylamidocarbonyl,

N,N-dimethylamidocarbonyl, cyano, and Qb;
A is selected from the group qonsisting.of single covalent bond, NH,

N(CHs), N(OH), CHy, CH3CH, CF3CH, NHC(0), N(CH3)C(O),
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C(O)NH, C(O)N(CHz), CH,CHy, CHaCH,CHy, CH3CHCHj, 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,
trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, methoxy,
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, methoxyamino, methylthio,
ethyithio, triflucromethoxy, 1,1,2,2-tetraflucroethoxy, fluoro, chloro, and
bromo;

R2is2°Q;
2’ is selected from the group consisting of covalent single bond, O, S,
NH, and CHp;

Q s 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, 5-isoxazolyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, 2-pyrazinyl, 2-pyrimidinyl, 4-pyrimidinyl, S-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 R9, the
other carbon adjacent to the carbon at the point of attachment 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 Rm, a carbon adjacent to

R13 and two atoms from the carbon at the point of attachment is optionally -

10

substituted by Rlz, and any carbon adjacent to bothR™ and R'Zis optionally

substituted by Rl l;

R, R} 1, and R are independently selected from the group consisting

of hydrido, amidinb; guanidino, carboxy, methyl, ethyl, propyl, isopropyl,
methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino, N-methylamino,
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N,N-dimethylamino, N-ethylamino, methylthio, ethylthio, isopropylthio,
trifluoromethy!, pentafiuoroethyl, 2,2,2-trifluorcethyl, 2,2,3,3,3-
pentafluoropropyl, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro,
chloro, bromo, methanesulfonamido, amidosulfonyl, N-methylamidosulfonyl,
N,N-dimethylamidosuifonyl, hydroxymethyl, 1-hydroxyethyl, 2-
hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethyl, amidocarbonyl, N-
methylamidocarbony!, N,N-dimethylamidocarbony}, and cyano;

R10 and R12 are independently selected from the group consisting of
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-
dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,
2,2,2-trifluoro-1-hydroxyethyl, methoxycarbonyl, ethoxycarbonyl,
amidocarbonyl, N-methylamidocarbonyl, N N—dnmethylanndocarbonyl

fluoro, chioro, bromo, and cyano;

Q is selected from the group consisting of NRZOR21 Q wherein Qbe
hydrido, and C(NRZS)NRBRM with the provisos that no more than one of RZO

andR2 ishydroxyatthesameﬁmeandthatnomorethanonebeB andR24is

hydroxy at the same time;

R20 Rz1 Rz3 R24 and st are independéntly selected frém 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 CH,CH,.

In another more preferred speclﬁc embodiment of Formula I,
compounds bave the Formula I-MPS wherein B is a non-cyclic substituent:
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(I-MPS
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, zerz-butyl, isobutyl, Z-methylpropenyl. 1-pentyl, 2-pentenyl, 3-pentenyl,
4-pentenyl, 2-pentynyl, 3-pentynyl, 2-pentyl, 1-methyl-2-butenyl, 1-methyl-3-
butenyl, l-méihyl-z-butynyl, 3-pentyl, 1-ethyl-2-propenyl, 2-methylbutyl, 2-
methyl-2-butenyl, 2-methyl-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-methyi-2-
pentenyl, I-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-heptynyl, 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-ethy!-4-pentenyl,

1-butyl-2-propenyl, 1-ethyl-2-pentynyl, 1-ethyl-3-pentynyl, 2,2,2-
trifluoroethyl, 2,2-diftuoropropyl, 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 R36:

R32 R33 R34 R35 and R36 are independently selecued from the

group consisting of hydrido, amidino, guanidino, carboxy, methoxy, ethoxy,
isopropoxy, propoxy, hydroxy, amino, methoxyamino, ethoxyamino,

920




WO 00/69826 o ‘ PCT/US00/08220

. acetamido, trifluorocacetamido, N-methylamino, dimethylamino, N-ethylamino,

10

15

20

25

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-
methylamidosulfony!, N,N-dimethylamidosulfonyl, hydroxymethyl, 1-
hydroxyethyl, 2-hydroxyethyl, 2,2,2-triﬂuoro—l-hydroxyethyl
methoxycarbonyl, ethoxycarbonyl, amxdocarbonyl N-methylamxdocarbonyl

N,N-dimethylamidocarbonyl, cyano, and Q
A is selected from the group consisting of single covalent bond, NH,
N(CH3), N(OH), CH,, CH3CH, CF3CH, NHC(O), N(CH3)C(0),

C(O)NH C(O)N(CH3). CH,CH;, CH,CH,CHy, CH3CHCH2. and
CF3CHCH2.

A is optionally selected from the group consisting of CH,N(CHj3),
CH,N(CH,CHj3), CH,CH;N(CHjg), and CHZCHZN(CH2CH3) with the

proviso that B is hydrido:

R1and X° areindependently selected from the group consisting of
hydrido, hydroxy, amino, amidino, hydroxyamino, aminomethyl, 1-
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, chioro, and
bromo; o

R2isZ’Q;
Z° is selected from the group consisting of covalent single bond, O, S,
NH, and CHyp;

Q s selected from the group consisting of phenyl,uz-t'hienyl, 3-thienyl,
2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-imidazolyl, 4-imidazolyl, 3-
pyrazolyl, 4-pyrazolyl, 2-thiazolyl, 3-isoxazolyl, 5-isoxazolyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, 2-pyrazinyl, 2-pyrimidiny!, 4-pyrimidinyl, 5-pyrimidinyl,
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3-pyridazinyl, 4-pyridazinyl, and 1,3-,5-trian'n-2-yl wherein a carbon adjacent
" tothe carbon at the pomt of attachment is opuonally subsututed by R9 the
" other carbon adjacent to the carbon at the point of auachment is Opnonally
substituted by R » a carbon adjacent to R9 and two atoms from the carbon at

5  the point of attachment is optionaily substituted by Rm, a carbon adjacent to

R13 and two atoms from the carbon at the point of attachment is optionally

substituted by R 12 , and any carbon adjacent to both R10 and R12 is optionally

subsumted by R

R9 R11 and R13 are mdependently selected from the group consisting

10  of hydrido, amidino, guanidino, carboxy, methyl, ethyl, propyl, isopropyl,
methoxy, ethoxy, i isopropoxy, propoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, N—ethylammo, methylthio, ethylthio, isopropylthio,
trifluoromethyl, pentafivoroethyl, 2,2,2-trifluoroethyl, 2,2,3,3,3-
pentafluoropropyl, tﬁﬂuoromethoxy, 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, amxdocarbonyl N-
methylamldocarbonyl N,N-dxmethylanndocarbonyl and cyano;

R 10 and R12 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, NN-

25  dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 2,2,2-
trifluoro—l-hydroxyethyl,-methoxyearbonyl, ethoxycarbonyl, amidocarbonyl, N-
methylamidocarbony!, N,N-dimethylamidocarbonyl, flucro, chloro, bromo, and
cyano;
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Qb is selected from the group consisting of NRZORm, ng, wherein. Qbe

is hydrido, CINR)NRRZ?, and NRZYCINREOINREWRD, 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 RB and R24 is hydroxy at the same time;

5 R2°, r2, R23, R24, R25. and R26a.reindependenﬂy selected from the

group consisting of hydrido, meft_ny[, ethyl, propyl, butyl, isopropyl, and hydroxy;
Qs is selected from the group consisting of a single covalent bond,
CHz, and CHzCHz.

In still another more préf_erred specxﬁc embodiment of .Formula L
10 compounds have the Formula I-MPS wherein B is a non-aromatic cyclic
substituent: '

, (I-MPS
wherein B is a non-aromatic cyclic substituent)
or a pharmaceutically acceptabie 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, norbomyl, bicyciof3.1.0Jhexan-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
20  optionally substituted with R9 or R13, a ring carbon or nitrogen adjacent to the

9
R position and two atoms from the point of attachment is optionally
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substituted with Rlo, and a ring carbon or mtmgen adjaéém to the Rls
position and two atoms from the point of attachment is optionally substituted
with Rlz' |

Rg, Rl 1, and Rl3 are independently selected from the group consisting

of hydrido, amidino, guanidino, carboxy, methyl, ethyl, propyl, isopropy!,
methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, N-ethylamino, methylthio, ethylthio, isopropylthio,
trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, 2,2,3.33-

' pentafluoropropyl, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro,

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;

Rlo and Rlz are independently selected from the group consistihg of

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-methylamidosuifonyl, N,N-
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; : '

R33 are independently selected from the group consisting of hydrido,
amidino, guanidino, carboxy, methoxy, ethoxy, isopropoxy, propoxy,
hydroxy, amino, methoxyamino, ethoxyamino, acetamido, trifluoroacetamido,
N-methylamino, dimethyhnﬁno, N—ethjlaminb, methylthio, ethyithio,
isopropylthio, triflucromethyl, 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-
dimethylamidosuifonyl, hydroxymethyl, 1-kydroxyethyl, 2-hydroxyethyl,
2,2 2-trifluoro-1-hydroxyethyl, methoxycarbonyl, ethoxycarbonyl,
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amidocarbonyl, N-methylamidocarbonyl, N.N-dimethylamidocarbonyl, cyano,
and _Qb; '
A is selected from the group consisting of singie covalent bond, NH,

N(CHz), N(OH), CHy, CH3CH, CF3CH, NHC(O), N(CH3)C(O),
5  C(OINH, C(O)N(CH3), CHoCHy, CH,CH,CH,, CH3CHCHj, and
CF3CHCH2;

R1and 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, l-hydroxyethyl, 2-hydroxyethyl, methoxyamino, methyithio,
ethylthio, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chloro, and
bromo;

R2i2° Q; __ _
15 2Z° is selected from the group consisting of covalent single bond, O, S,
NH, and CHy;

Q is 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, S-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 2 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 édjacent to:Rg_ and two atoms from the carbon at
25  the point of attachment is optionally substituted by Rm, a carbon adjacent to

Rls‘and two atoms from the carbon at the point of attachment is optionally
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substituted by -Rlz, and any carbon adjacent to both R"'lf) and.:R12 is optionally
substituted by R

_Qb is selected from the group consisting of I\IR?'ORZI,'Qbe wherein Qbe is

hydrido, and C(NRZS)NR23R24 with the provisos that no more than one of R20

5 and R2 is hydroxy at the same time and that no more than one of R.23 and R24 is

hydroxy at the same time;

R20 R21 R23 R24, and st are independently selected from the group

consisting of hydrido, methyl, ethyl, propyl, butyl, isopropyl, and hydroxy;
Qs selected from the group consisting of a single covalent bdpd, .
10 CH,.and CHZCHz
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:

0
A

i

15  orapharmaceutically acceptable salt thereof, wherein;
B is 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, 5-isoxazolyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, 2-pyrazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl,
20  3-pyridezinyl, 4-pyridazinyl, and 1,3,5-triazin-2-yl, wherein a carbon adjacent

(I-FARMPS)

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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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

Rs6 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, guaniﬂino, carboxy, methoxy, ethoxy,
isopropoxy, propoxy, hydroxy, amino, methoxyamino, ethoxyamino.
acetamido, triflucroacetamido, N-methylamino, diméthylamino, N—ethylamino,

10  methylthio, ethylthio, isopropylthio, triflnoromethyl, pentafluoroethyi, 2,2,2-
trifluoroethyl, 2,2,3,3,3-pentaflucropropyl, 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-hydroxyethyl,

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, terr-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-methylbutyl, 2-
methyl-2-butenyl, 2-methyl-3-butenyl, 2-methyi-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-

25  pentenyl, 1-methyl-3-pentenyl, 1-methyl-4-penteny!, l-methyl-z-pentynﬂ, 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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1-butyl-2-propenyl, 1-ethyl-2-pentynyi, 1-ethyl-3-pentynyl, 2,2.2-
trifluoroethyl, 2,2-diflucropropyl, 4-trifluoromethyl-5,5,5-triflucropentyl, 4-

-triflucromethyipentyl, 5,5,6,6,6-pentaflucrohexyl, and 3,3,3-trifluoropropyl,

wherein each member of group B is optionally substituted at any carbon up to

andmcludmgSatomsfromthepmntofattachmentothoAw:thoneormore

of the group consisting of R32 R33 R34 R35 and R36;

B is optionaily selected from the group consisting of cyclopropyl,
cyclobutyl, oxetan-3-yl, azetidin-1-yl, azetidin-2-yl, azetidin-3-yl, thiactan-3-
yl, cyclopentyl, cyclohexyl, norbornyl, 7-oxabicyclo[2.2.1]heptan-2-yl,
bicyclo[3.1.0Jhexan-6-yl, cycloheptyl, 2-morpholinyl, 3-morpholinyl, 4-
morpholinyl, 1-piperazinyl, 2-piperazinyl, 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-tetrahydrofuranyl, 2-
tetrahydropyranyl, 3-tetrahydropyranyl, 4-tetrahydropyranyl, 2-
tetrahydrothienyl, and 3-teu-ahydrothienyl, wherein each ring carbon is

opﬁonﬁlly substituted with R33, a ring carbon and nitrogen atoms adjacent to

the carbon atom at the point of attachment is optionally substituted with R9 or
Rls, a ring carbon or nitrogen atom adjacent to the R9 position and two atoms
from the point of attachment is optionally substituted with Rlo, andaring

carbon or nitrogen atom adjacent to the R13 position and two atoms from the

point of attachment is optionally substituted with RIZ;

R9 and Rl 1, are mdependently selected from the group consisting of

hydrido, amidino, guamdmo, carboxy, methyl, ethyl propyl, isopropyl,
methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino, N-methylamino,
N,N-dlmethylaxmno, N-ethylamino, methylthio, ethylthio, isopropylthio,
trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, 2,2,3,3,3-
pentafluoropropyl, trxﬂuoromeﬂ_xoxy, 1,1,2,2-tetrafluoroethoxy, fluoro,
chioro, bromo, inethanesulfon_amido, amidosulfonyl, N-methylamidosulfonyl,
N,N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-
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hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethyl, amidocarbonyl, N-
methylamidocarbonyl, N,N-dimethylamidocarbonyl, and cyano;

R10 and R12 are _indepet_nd_éntly selected from the group consisting of

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-methylamidosuifonyl, N,N-
dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,
2,2.2-trifluoro-1-hydroxyethyl, methoxycarbonyl, ethoxycarbonyl,
amidocarbonyl, N-methylamidocarbonyl, N,N-dimethylamidocarbonyl,
fluoro, chioro, bromo, and cyano;

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

N(CHgz), N(OH), CH,, CH3CH; CF3CH, NHC(0), N(CH3)C(0),
C(O)NH, C(O)N(CHg), CHZCHZ, CH,CH,CH,, CH3CHCHj, and
CF3CHCH,; |

A is optionally selected from the group consisting of CHyN(CHj3),

CHzN(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, hydroxyamino, aminomethyl, 1-aminoethyl, methylamino,
dimethylamino, cyano, methyl, ethyl, trifluoromethyl, pentafluoroethyl, 2,2,2-
trifluoroethyl, methoxy, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,
methoxyamino, methyithio, ethylthio, trifluoromethoxy, 1,1,2,2-
tetrafluoroethoxy, fluoro, chioro, and bromo;

W, X, Y, and Z are independently selected from the group consisting
of CH, N, CF, CCl, C-CN. C-CH3, C-CH,CHj;, C-NH,, C-CH,NH,,
C-CH,;NHCH;, C-NHCHj3, C-N(CHjy),, C-CH(NH,)CH;,
C-CH,CH,;NH,, C-NHOCH,, C-NHOCH,CHj;, C-C(NH)NH,,

C-C(NOH)NH,, C-OH, C-CH,0H, C-CH,CH,0H, C-CH(OH)CHj,,
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C-OCH;, C-OCH,CHj3, C-CO,H, C-CO,CH;, C-C(O)NH;.
C-C(O)NHCHj;, C-C(O)NH(CHj),, -CH2C02H C-SOZN H,,
C-SO,NHCHj;, C-NH(O)CCHj, and C-NH(O)CCF3,

Q is selected from the group consisting of NRZOR21 Qbe wherein Qbe

5 is hydrido, C(NRZS)NRBRM, and N(R )C(Nst)N(RB)(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 RZ andR%is hydroxy at the same time;

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

group consisting of hydrido, methyl, ethyl, propyl, butyl, isopropyl, and hydroxy;
10 - Qisselected 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:

0
/Y

(I-MPS) and

/

!

§

15 . (I-FARMPS)
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or a pharmaceutically acceptable salt thereof, have common structural units,
wherein; -

Y® is selected from the group of formulas consisting of:

17 N 18 N 18
| |
al9 16 A r19
5 QP Qb
N 18 § 18
1 11
RIGJYN S 19
® ob
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and r17 N .
QP
R16, Rn, Rls, and ngare 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, isopropyithio, triflucromethylthio,
methylsulfinyl, ethylsulfinyl, methylsulfonyl, ethylsulfonyl, trifluoromethyl,
pentafluorcethyl, 2,2,2-triflucroethyl, 2,2,3,3,3-pentafluoropropyl,
trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chloro, bromo,

10  amidosulfonyl, N-methylamidosulfonyl, N,N-dimethylamidosulfonyl,
hydroxymethyl, 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 R'® and R'® is @ at the same time and that Q° is Q.

15 In a most preferred specific embodiment of Formula I, compounds
have the Formula I-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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R3 : 35

r3 36

H
R2 R®, 13 R¥ and R are independently selected from the

group coasisting 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-methylamidosulfonyl, hydroxymethyl, .

amidocarbonyl, carboxy, cyano, and Qb;
A is selected from the group cbnsisting of single covalent bond, NH,
N(CH3), CHz, CH3CH; and CH2CH2;
10 X© is selected from the group consisting of hydrido, hydroxy, amino,

amidino, aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethyl, and
fluoro;

R1 is selected from the group consisting of hydrido, hydroxy, amino,
aminomethyl, methylamino, cyano, methyl, triflucromethyl, methoxy,
15 methylthio, trifluoromethoxy, fluoro, and chloro;

R2is2’.Q;
Z° is a 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

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
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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

R and R s optionally substituted by R

Rg, Rl l, and R13 are independently selected from the group consisting

of hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, methylthio, triffuoromethyl, pentaflucroethyl, 2,2,2-
trifluoroethyl, fluoro, chioro, brbmo, amidosulfonyl, N-methylamidosulfonyl,
N,N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, amidocarbonyl,
N-methylamidocarbonyl. carboxy, and'cyal'xo;

R10 and R12 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, trifluoromethyt,
pentafluoroethyl, 2,2,2-trifluoroethyl, triflucroacetamido, aminomethyl, N-
methylamino, dimethylamino, amidosulfony!, N-methylamidosulfonyl, N,N-

" dimethylamidosulfonyl, methoxycarbonyl, fluoro, chloro, bromo, and cyano;

20

Qs selected from the group consisting of NRZCR>" and

C(NRZS)NRBRM. ith the proviso that said Qb group is bonded directly to a

carbon atom;

R20’ 2 , R23. R2'4, and R25 are independently seiected 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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- (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, 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-hexeny!, 4-hexenyl,
2¥hexynyl, 3-hexynyl, 4-hexynyl, 2-hexyl, i—methyl-_Z—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, S-heptenyl, 2-heptynyl,
3-heptynyl, 4-heptynyl, 5-heptynyl, 2-heptyl, 1-methyl-2-hexeny}, 1-methyl-
3-hexenyl, l-methyl-4-héxenyl, 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-trifluoroethy!, 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

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 R36 are independently selected from the

group consisting of hydrido, amidino, guanidino, methyl, ethy}, methoxy,
ethoxy, hydroxy, amino, N-methylamino, dimethylamino, methyithio,
ethylthio, trifluoromethyl, pentafluoroethyl, 2,2.2-triflucroethyl, fluoro,
chloro, bromo, amidosulfonyl, N-methylamidosulfonyl, hydroxymethyl,

amidocarbonyl, carboxy, cyano, and Qb;
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A is selected from the group consisting of single covalent bond, NH,
N(CH3). CHz. CH3CH, and CHzCHz;

A is optionally selected from the group consisting of CHpN(CH3),

CH)N(CH,CHg3), CHyCH,N(CH3), and CHyCH,N(CH,CHg) with the
5  proviso that B is hydrido; | | '

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,

10  aminomethyl, methylamino, cyano, methyl, trifluoromethyl, methoxy,
methylthio, trifluoromethoxy, fluoro, and chloro;

R?2is2’Q;

Zisa covalent single bond; , _

Qs selected from the group consisting of phenyl, 2-thienyl, 2-furyl, 2-

15  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 optionally substituted by RB, a carbon adjacent to R9 and two

atoms from the carbon at the point of attachment is optionally substituted by

20 Rm, a carbon adjacent to R13 and twd atoms from the carbon at the point of

attachment is optionally substituted by Rlz, and any carbon adjacent to both

Rlo aad R12 is optionally substituted by Rl 1;

Rg, R1 1, and R13 are independently selected from the group consisting

of hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-methylamino,

25 N.N-dimethylamino, methylthio, triflucromethyl, pentafluoroethyl, 2,2,2-
trifluoroethyl, fluoro, chloro, bromo, amidosuifonyl, N-methytamidosulfonyl,
N,N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, amidocarbonyl,
N-methylamidocarbonyl, carboxy, and cyano;
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R0 and R12 are independently selected from the group consisting of

hydrido, amidino, amidocarbonyl, N-methylamidocarbonyl, guanidino,

methyl, ethyl, methoxy, ethoxy, hydroxy, hydroxymethyl, l-hydro:iyethyl, 2-
hydroxyethyl, carboxy, carboxymethyl, amino, a_cemmido, trifluoromethyl,
pentafluoroethyl, 2,2.2-trifluoroethyl, trifluoroacetamido, aminomethyi, N-
methylamino, dimetliylainino, amidosulfonyl, N-methylamidosulfonyl, N,N-
dimethylamidosulfonyl methoxycarbonyl, fluoro, éhloro, bromo, and cyano;

Q is selected from the group consisting of NRZOR21
25...23 24 25....23...24

C(NR NR R ,and N(R )C(NR IN(R )(R ), with the proviso that

said Q group is bonded du'ectly toa carbon alzom;

R R2! R R? R%, and R? are independently selected from the

group consisting of hydrido, methyl, and ethyl;
Q’is CH,.
In still another most preferred specific embodlmént of Formula I,

compounds have the Formula I-EMPS wherein B is a non-aromatic cychc
substituent:

0
/Y
H

(I-EMPS
wherein B is a non-aromatic cycl:.c substituent)
or a pharmaceuticaily acceptable salt thereof, wherein;

B is optionally selected from the group consisting of cyclopropyl
cyclobutyl, oxetan-3-yl, azetidin-3-yl, thiaetan-3-yl, cyclopentyl, and
cyclohexyl, 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
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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, and a ring carbon or nitrogen adjacent to the R13
position and two atoms from the point of attachment is optionally substituted

5 with Rlz;

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,

10  N-methylamidosulfonyl, hydroxymethyl, amidocarbony!, cyano, and Qb;
A is selected from the group consisting of single covalent bond, NH,
N(CHg), CHp, CH3CH, and CH,CHy;
X© is selected from the group consisting of hydrido, hydroxy, amino,

amidino, aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethyl, and
15 fluoro;

R is selected from the groﬁp consisting of hydrido, hydroxy, amino,
aminomethyl, methylamino, cyano, methyl, trifluoromethyl, methoxy,
methylthio, trifluoromethoxy, fluoro, and chloro; '

R?is2%.Q;
20 Z° is a covalent single bond;

Q 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

substituted by R9, the other carbon adjacent to the carbon at the point of

25  attachment is optionally substituted by Rl3, 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
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attachment is optionally substituted by Ru, and any carbon adjacent to both

Rlo and R_12 is optionally substituted by Rll

Rg, R1 1, and R13 are independently selected from the group consisting

of hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, methyithio, triflucromethyl, pentafluoroethyi, 2,2,2-
trifluoroethyl, fluoro, chloro, bromo, amidosulfonyl, N-methylamidosulfonyl,
N,N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, amidocarbonyl,
N-methylamidocarbonyl, carboxy, and cyano;

R10 and R12 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, triflucroacetamido, aminomethyl, N-
methylamino, dimethylamino, amidosulfonyl, N-methylaﬁﬁdosulfonﬂ, N.N-
dimethylamidosulionyl methoxycarbonyl fluoro, chloro, bromo, and cyano;

Q is selected from the group consisting of NR20R L,

CORZINRZR?, with the proviso that said Q” group is bonded directly toa

carbon atom;
R2O R21 R23 R24 and R25 are mdependently selected from the group
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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(I-FARMPS)
ora phaimaceutieally acceptable salt thereof, wherein;
B is selected from the group coﬁsisting of phenyl, 2-thienyl, 3-thienyl,
2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2¥imidazolyl, 4-imidazolyl, 3-
5 pyiazolyl, 4-pyrazolyl, 2-thiazolyl, 3-isoxazolyl, and 5-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 the point of attachment is opﬁonally 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 R and R is

optionally substituted by R34:

R32, R33, -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, triffuoromethyl, pentafluoroethyl, 2,2 2-trifluoroethyl, fluoro,

chloro, bromo, amidosulfonyl, N-methylamidosulfonyl, hydroxymethyl,

amidoc_a:bonyl, carboxy, c)"ano, 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, fert-
butyl, isobutyl, 2-methylpropenyl, 1-pentyl, 2-pentenyl, 3-pentenyl, 2-
pentynyl, 3-pentynyl, 2-pentyl, 3-pentyl, 2-methylbutyl, 2-methyl-2-butenyl,
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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-methyi-3-
pentenyl, 1-methyl-2-pentynyl, 1—methyl-3-pentynyl 3- -hexyl, 1-ethyl-2-
butenyl, 1-heptyl, 2-heptenyl, 3-heptenyl, 4—heptenyl S-heptenyl 2-heptynyl,
5  3-heptynyl, 4-heptynyl, S-heptynyl, 2-heptyl, 1-methyl-2-hexenyl 1-methyl-

3-hexenyl, 1-methyl-4-hexenyl, 1-methyl-2-hexynyl, 1-methyl-3-hexynyi, 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-
trifluoromethyl-5,5,5-triftuoropentyl, 4-triffuoromethylpentyl, 5,5.6.6,6-

10  pentafluorohexyl, and 3,3,3-u'iﬂuoropropyl, wherein each member of group B
is optionally sub'.v.titutéd'gt any carbon up to and iné_luding_ 5 atoms from the

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

R33 R34 R35 dR36;

. Bis optionally selected from the group consisting of cyclopropyl,

15 cyclobutyl oxetan-3-yl, azetidin-3-yl, thiaetan-3-yl, cyclopentyl, cyclohexyl,
1- pyrrohdmyl 2-pyrrolidinyl, 3-pyrrolidinyl, 2-tetrahydrofuranyl, 3-
tetrahydrofuranyl 2—tetrahydroth1enyl and 3-tel:rahydroth1enyl wherein each
ring carbon is optionally substituted with R33, aring carbon and nitrogen
atoms adjacent to the carbon atom at the point of attachment is optionally

9

20  substituted with R or RB, aring carbon or nitrogen atom adjacent to the R’
position and two atoms from the point of attachment is optionally substituted
with Rlo, and a ring carbon or nitrogen atom adjacent to the R13 position and

two atoms from the point of attachment is optionally substituted with Rlz;

R, r! ! andR"™ are independently selected from the group consisting

25  of hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, methylthio, trifluoromethyl, pentafluoroethyl, 2,2,2-
trifluoroethyl, fluoro, chioro, bromo, amidosulfonyl, N-methylamidosulfonyl,

N,N-dimethylamidosuifonyl, hydroxymethyl, l-hydroxyethyl amidocarbonyl,
N-methylamidocarbonyl, carboxy, and cyano;
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R andR" 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,

5 pentafluoroethyl, 2,2,2-trifluoroethyl, trifluoroacetamido, aminomethyl, N-
methylamino, dimethylamino, amidosulfonyl, N-methylamidosulfonyl, N,N-
dimethylamidosulfonyt, methoxycarbonyl, fluoro, chloro, bromo, and cyano;

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

N(CHg), CHj, CH3CH, and CH,CH,;
10 Ais opﬁonally selected from the group consisting of CHyN(CHg),

CHpN(CH,CHg), CHyCH,N(CH3), and CHyCHyN(CHoCHg) with the
proviso that B is hydrido;
X© is selected from the group consisting of hydrido, hydroxy, amino,

amidino, aminomethyl, cyano, methy}, mﬂuommethyl hydroxymethyl and
15 fluoro;

W and Z are independently selected from the group consisting of CH,
N, CF, CCi, 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;s, C-NH,, C-CH,;NH,, C-CH,NHCH,3, C-NHCHj,,

C-CH(NH,)CH;, C-CH,CH,NH,, C-NHOCHj,, C-C(NH)NH,,
C-C(NOH)NH,, C-OH, C-CH,0H, C-CH,CH,0H, C-CH(OH)CHs,
C-OCH;, C-CO,H, C—C(O)Ni-lz. C-C(O)NHCHj3, C-CH,CO,H, and
C-SO,NH,;

25 Qb is selected from the group consisting of NR:ZOR21

' C(NRZS)NRZ:‘;R24 and N(R )C(NR IN(R )(R24), with the proviso that

said Q group is bonded directly to a carbon atom;
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RZ_O’ RZI, R23, R24, st, and R26 are independently selected from the
group consisting of hydrido, methyl, and ethyl;

Q*is CH,.

5 The most preferred specific embodiment (I-EMPS) compounds of the
present invention having the Formula:

0
P
H

(I-MPS) and

0
A

| _ o} (I-FARMPS)
or a pharmaceutically acceptable salt thereof, have common structural units,
10  wherein;

Y’ is selected from the group of formulas consisting of:
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R'®,R'7, 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, methylthio, ethylthio, trifluoromethylthio, methylsulfinyl,
methyisulfonyl, trifluoromethy!, pentaflucroethyl, 2,2,2-triflucroethyl,
triflaoromethoxy, 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, VIII, IX, X, XI, or XII. The compounds of the invention
can inhibit the fornmation 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,
refractory 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 a 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 conipounds 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” represents a carbon atom.
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~ The symbol “O” represents an oxygen atom. The symbol “N” represents a

nitrogen atom. The symbol “P” represents a phosphorus atom. The symbol “S”
represents a sulfur atom. The symbol “H” represents a hydrido atom. Double
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,

chioroethyl, 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
so much as it contains at least one double bond. Such aikenyl 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 alkenyl radicals may be
optionally substituted with groups as defined below. Examples of suitable alkenyl
radicals include propenyl, 2-chioropropenyl, buten-1-yl, isobutenyl, penten-i-yl, 2-
2-methylbuten-1-yl, 3-methylbuten-1-yl, hexen-1-yl, 3-hydroxyhexen-l-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-1-yl, pentyn-2-yl, 4-
methoxypentyn-2-yl, 3-methylbutyn-1-yl, hexyn-1-yl, hexyn-2-yl, hexyn-3-
y1, 33-dimethylbutyn-1-yl radicais 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 “hydroxyl”
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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- The term “carbon” radical denotes a carbon atom w:tbout ‘any’ covalent
bonds and capable of forming four covalent bonds. '
The term “cyano” radical denotes a carbon radical havxng three of four
covalent bonds shared by a nitrogen atom.
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

polyhydroxyalkyl radicals.

The term "alkanoyl" embraces radicals wherein one or more of the
terminal alkyl carbon atoms are substituted with one or more carbonyi radicals
as defined below. Specifically embraced are monocarbonylalkyl and
dicarbonylalkyl radicals. Examples of monocarbonylalkyl radicals include
formyl, acetyl, and pentanoyl. Examples of dxcarbonylalkyl radicals include

- oxalyl, maionyl, and succinyl.

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 methy!ene, ethylene,
methylethylene, and isopropylidene. .

The term “alkenylene” radical denotes hnear or branched radicals

having from 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
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, dibaloalkyl and polyhaloalkyl radicals. A
monohaloalkyl radical, for one example, may have either a bromo, chloro or a
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 haloalkyl"
radicals having one to about six carbon atoms. Examples of such haloalkyl
radicals include fluoromethyl, difluoromethyi, trifluoromethyl, chioromethyl,
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dichloromethyl,  trichloromethyl, trifluoroethyl, pentafluoroethyl,
heptafluoropropyl, difluorochioromethyl, dichlorofluoromethyl, dxﬂuoroethyl
difluoropropy!, dichloroethy! and dichioropropyl.
The term "hydroxyhaloalkyl" embraces radicals wherein any ome or
5 more of the haloaikyl 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 2 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, tetrachioroethylene,
alkyl  substituted  monofluoromethylene, and aryl  substituted
trifluvoromethylene. -

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  onme 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 2 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 dialkoxyalkyl 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 “haloalkoxyalkyl” radicals. Examples of such haloalkoxy radicals include

35 fluoromethoxy, chloromethoxy, = trifluoromethoxy, difluoromethoxy,
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trifluoroethoxy, fluoroethoxy, tetrafluoroethoxy, .pentafluoroethoxy, and
fluoropropoxy. - .Examples of such haloalkoxyalkyl - radicals include
fluoromethoxymethyi, chloromthoxyéthyl, trifluoromethoxymethyl,
difluoromethoxyethyl, and trifluoroethoxymethyl.

5 The terms "alkenyloxy” and "alkenyloxyalkyl” embrace linear or
branched oxy-containing radicals each baving alkenyl pbrtions 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, fluoroethenyioxy, dlﬂuoroethenyhloxy. and
fluoropropenyloxy.

The term "haloalkoxyalkyl" also embraces alkyl radicals having one or

_ more haloalkox_y radicals. attached to the alkyl radical, that is, to form

20 monohaloalkoxyalkyl .= and  dihaloalkoxyalkyl radicals. The - term
~ "haloalkenyloxy” also embraces oxygen radicals having ome or more
haloalkenyloxy radicals attached to the oxygen radical, that is, to form
monohaloaikenyloxy 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
monohaloalkenyloxyaikyl and dihaloalkenyloxyalky! radicals.

The term “alkylenedioxy” radicals denotes alkylene radicals having at
least two oxygens bonded to a single alkylene gfoup. Examples of
“alkylenedioxy” radicals include methylenedioxy, ethylenedioxy,

30  alkylsubstituted methylenedioxy, and arylsubstituted methylenedioxy. The term
“haloalkylenedioxy” radicals denotes haloalkylene radicals having at least two
oxy groups bonded to a single haloalkyl group. Examples - of
“haloatkylenedioxy” radicals. include difluoromethylenedioxy,
tetrafluoroethylenedioxy, tetrachloroethylenedioxy, alkylsubstituted

35 monofluoromethylenedioxy, and arylsubstituted monofluoromethylenedioxy.
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The term "aryl", alone or in combination, means a carbocyclic aromatic
system containing one, two or three rings wherein such rings may be attached
together in a pendant manner or may be fused. The term “fused” means that 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 having from 4 through 15 ring
members, herein referred to as “C4-C135 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 atomsfe.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-pyrrolinyl, pyrrolindinyl, 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, sulfur 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, pymolyl, pyrrolinyl,

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-1,23-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.); unmsaturated 5 to 6-membered
heteromonocyclic group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen
atoms, for example, thiazolyl, thiadiazolyl [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 ;_adic;als include benzofuran, benzothiophene, and the like.
Said 'hetemcyclyl’._group may have 1 to 3 substituents as defined below.
Preferred heterocyciic 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, 13,5-trithianyl,  benzo(b)thiophenyl,
benzimidazoyl, quinolinyl, tetraazolyl, and the like.

_ The term "sulfonyl”, whether used alone or linked to other terms such

as alkylsulfonyl, denotes respectively divalent radicals -SO,-. "Alkylsulfonyl",

embraces alky! 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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haloalkyl radicals attached to a sulfonyl radical, where haloalkyl is defined as
above. "Haloalkyisulfonylalkyl”, embraces haloalkylsulfonyl radicals attached

to an alky! radical, where alkyl is defined as above. The term “aminosulfonyl”
.denotes an amino radical attached to a sulfonyl radical.
5 - The term "sulfinyl”, whether used alone or linked to other terms such

as alkylsuifinyl, denotes respectively divalent radicals -S(0)-. "Alkylsulfinyl”,
embraces alkyl radicals attached to a sulfiny! radical, where alkyl is defined as
above. "Alkylsulfinylalkyl”, embraces alkylsulfinyl radicals attached to an alkyl
radical, where alkyl is defined as above. "Haloalkylsuifinyl”, 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 benzyl and phenylmethy! 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. "Aralkylsulfinylalkyl®,

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 aralkyl 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 cycloalkyl® radicals
having three to seven carbon atoms. Examples include radicals such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycioheptyl. The term

35  cycloalkyl embraces radicals having seven to 15 carbon atoms and having two
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to four rings. Examples incude radicals such as norbomyl (i.e.,
bicyclo[2.2.1]heptyl) and adamantyl. The term’ "cycloalkylalkyl" embraces
cycloalkyl-substituted alkyl radicals. Preferable cycloalkylalkyl radicals are
"lower cycloalkylalkyl" radicals having cycloalkyl radicals attached to alkyl
5 radicals having one to six carbon atoms. Examples of such radicals include
cyclohexylbexyl. The term "cycloalkenyl" embraces radicals having three to ten
carbon atoms and one or more carbon-carbon double bonds. Preferred
cycloalkenyl radicals are "lower cycloalkenyl” radicals having three to seven
carbon atoms. Examples include radicals such as cyclobutenyl, cyciopentenyl,
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 monochalocycloalkyl,
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 balo atoms or a combination of
different halo radicals. More preferred halocycloalkyl radicals are "lower
- halocycloalkyl” radicals having three to about eight carbon atoms. Examples of
20  such halocycloalkyl radicals include fluorocyclopropyl, difluorocyclobutyl,
trifluorocyclopentyl, 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 monochalocycloalkenyl, 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 “cycloalkoxyalkyl" 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 cyclohexoxyethyl. 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 cycloalkyl radicals attached to an
alkoxy radical. Examples of such radicals includes cyclohexylmethoxy and
cyclopentyimethoxy.

The term "cycloalkenyloxy” embraces cycloalkenyl radicals attached to

5 an oxy radical. Examples of such radicals includes cyclohexenyioxy 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

10 "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
15  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 cycloalkylsulfiny] radicals attached to an
alkyl radical, where alkyl is defined as above. The term "Cycloalkylsulfonyl"

20  embraces cycloalkyl radicals attached to a sulfonyl radical, where cycloalkyl is
defined as above. "Cycloalkylsulfonylalkyl", embraces cycloalkylsulfonyl
radicals attached to an alkyl 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

25 radicals as defined below. Specifically embraced are monocarbonylcycioalkyl
and dicarbonyicycloalkyl radicals. Examples of - monocarbonylcycloalkyl
radicals include cyclohexylcarbonyl, cyclohexylacetyl, and
cyclopentylcarbonyl. Examples of dxcarbonylcycloalkyl mdxcals include 1,2-
dicarbonylcyclohexane.

30 The term "alkylthio" embraces radicals containing 2 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 (CH3-S-).
The "alkylthio" radicals may be further substituted with one or more halo

35 atoms, such as fluoro, chloro or bromo, to provide "haloalkylthio" radicals.
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Examples of such radicals include fluoromethylthio, chloromethylthio,
trifluoromethyithio, difluoromethylthio,” 'uiﬂuorbethyithio; fluoroethylthio,
tetrafluoroethylthio, pentafiuorcethylthio, and fluoropropyithio. '
The term "alkyl ary! amino” embraces radicals containing a linear or
5 branched alkyl radical, of one 1o 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-methyl-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” coﬁtaining one or two
aralkyl radicals, respectively, attached to an amino radical. The term
aralkylamino further denotes “monoaralkyl moncalkylamino” 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 arylsuifinyl radicals attached to a linear or branched alky! radical, of
one to ten carbon atoms. '
_ The term "aryisulfonyl”, embraces aryl radicals attached to a sulfonyl
radical, where aryl is' defined as above. "arylsulfonylalkyl®, embraces
25  aryisulfonyl 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
"heteroarylsulfinylaikyl” denotes heteroarylsuifinyl 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 mdxcal 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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ethylphenoxy, 4-chloro-3-methylphenoxy, 3-chioro-4-ethylphenoxy, 3,4
dichlorophenoxy, - 4-methylphenoxy, 3-trifluoromethoxyphenoxy,  3-
triﬂuoromethylphenoxy, 4-fluorophenoxy, 3,4-dimethylphenoxy, 5-bromo-2-
fluorophenoxy,  4-bromo-3-fluorophenoxy,  4-flucro-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-terz -butylphenoxy.
The term "aroyl" embraces aryl rachcals, 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-trifluoromethoxybenzyloxy, 3-triflucromethylbenzyloxy, 3,5-
diftuorobenyloxy, 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 "heteroaroyl” embraces heteroaryl radicals, as defined above,
attached to an carbonyl radical as defined above. Examples of such radicals
include furoyl and nicotinyl.

 The term "heteroaralkanoyl" embraces heteroaralkyl radicals, as defined
hermn, 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 heteroaratkyl
radicals attached through an oxygen atom to other radicals. More preferred
heteroaralkoxy radicals are "lower heteroaralkoxy" radicals having heteroaryl
radicals attached to lower atkoxy radical as described above.
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The term . "haloheteroaryloxyalkyl" -embraces - heteroaryloxyalkyl
radicals, as defined above, wherein one to four halo radicals are attached to an -
heteroaryloxy group. |

The term “heteroarylamino” embraces heterocyclyl radicals, as defined

5 above, attached to an amino group. Examplw of such radicals include
pyridylamino. ce

The term “heteroarylaminoalkyl” embraces heteroarylammo radicals, as
defined above, attached to an alky! group. Exampl&s of such radicals include
pyridyimethylamino.

10 The term “heteroaryloxy” embraces heterocyclyl radlcals. as defined
above, attached to an oxy group. Examples of such radicals include 2-
thiophenyloxy, 2-pyrimidyloxy, 2-pyridyloxy, 3-pytidyloxy, and 4
pyridyloxy.

The term “heteroaryloxyalkyl” embraces hetemaryloxy 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
phenylthiomethyl.

The term "alkylth:oalkyl embraces alkylthm radncals, as defined above,
attached to am alkyl group.  Examples of such radicals include
methyithiomethyl. The term "alkoxyalkyl" embraces alkoxy radicals, as defined

25  above, attached to an alkyl group. Examples of such radicals include
methoxymethyl.

The term “carbonyl” denotes a carbon radical having two of the four
covalent bonds shared with an oxygen atom. The term “carboxy” embraces a
hydroxyl radical, as defined above, attached to one of two unshared bonds in 2

30 carbonyl group. The term “carboxamide” embraces amino, monoalkylamino,
dialkylamino, monocycloalkylamino, alkylcycloalkylamino, and dicycloalkylamino
radicals, attached to one of two unshared bonds in a carbonyl 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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radicals, as defined above, attached to one of two unshared bonds in a carbonyl
group. The term “carboaralkoxy” embraces aralkoxy radicals, as defined above,
attached to one of two unshared bonds in a carbonyl group. The term
“monocarboalkoxyalkyl” embraces one carboalkoxy radical, as defined above,

5 attached to an alkyl group. The term “dicarboalkoxyalkyl” embraces two
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”, alore or in combination, means a carbonyl or
thionocarbonyl group bonded to a radical selected from, for example, hydrido,
alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, alkoxyatkyl, haloalkoxy, aryl,
heterocyclyl, heteroaryl, alkylsulfinylalky!, alkylsulfonylalkyl, aralkyl, cycloalkyl,

15 cycloalkylalkyl, cycloalkenyl, alkyithio, arylthio, amino, alkylamino,
dialkylamino, aralkoxy, arylthio, and alkyithioalkyl. Examples of “acyl” are
formyl, acetyl, benzoyl, triflucroacetyl, 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, chloroaoetyl triflucroacetyl, 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 “diaralkokyphos’phoﬁo” 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 alkyl radical. The term “diaralkoxyphosphonoalkyl” denotes

- diaralkoxyphosphono radicals, as defined above, attached to an alkyl radical.

30 The term “amino” denotes a nitrogen atom containing 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

example, -NH,, -NHCH3, -NHOH, and -NHOCHS;. 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 inclu_d_é, for_éxéx_:.i;.a_'_l:q,' =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. Eximples of such imino
carbonyl radica_ls_ include, for example, C=NH, C=NCI-I3; C=NOH, and

C=NOCH3;. The term “amidino” embraces a subsntuted or unsubsututed amino
group bonded to one of two available bonds of an xmmocarbonyl radical. Examples
of such amidino radicals mclude, for example, NH,-C=NH, NH,-C=NCHg;,

NH,-C=NOCHj; and CH3NH-C=NOH. The term “guanidino” denotes an
amidino group bonded to an amino group as defined above where said amino
group can be bonded to a third group. Examples of such guanidino radicals
include, for example, NH,-C(NH)-NH-, 2-C(NCH3)-NH- NH,-

C(NOCH3)-NH- and CH3NH-C(NOH)-NH-

The term “suifonium” denotes a positively charged trivalent sulfur atom
where said sulfur is substituted with three carbon based groups such as alkyl,
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 examiple, (CH),S *-. The term “dialkyl
sulfonium atkyl” denotes a dialkyl sulfonium group where said group is bonded to
one bond of an alkylene group as defined above. Examples of such
dialkylsulfoniumalkyl radicals include (CH3)2$+-CI-12CH2-.

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 whiere said phosphorus is substituted with three
alkyl groups. Examplies of such tnalkylphosphomum radicals include, for example,

(CH3)sP".

Said alkyl" “alkenyl”, “alkynyl” “alkanoyl”, “alkylene” “alkenylene”,
“hydroxyalkyl”, “haloalkyl”, “haloalkylene”, “haloalkenyl”, “alkoxy”,
"alkenyloxy"”, "alkenyloxyalkyl", “alkoxyalkyl”, “aryl”, “perhaloaryl”,
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“haloalkoxy”, “haloalkoxyalkyl”, “haloalkenyloxy”, “haloalkenyloxyalkyl”,
“alkylenedioxy”, “haloalkylenedioxy”, “heterocyclyl”, “heteroaryi”, ’
“hydroxyhaloalkyl”, “alkylsulfonyl”, “haloalkylsulfonyl”, “alkylsulfonylalkyl”,
“haloalkylsulfonylalkyl”, “alkylsulfinyl”, “alkylsulfinylalkyl”,
“haloalkylsulfinylalkyl”, “aralkyi”, “heteroaralkyl”, “perhaloaralkyl”,
“aralkylsulfonyl”, “aralkylsulfonylalkyl”, “aralkylsuifiny!”, “aralkyisulfinylalkyl”,
“cycloalkyl”, "cycloalkylalkanoyl®, “cycloalkylalkyl”, “cycloalkenyl”,
“halocycloalkyl”, “halocycloalkenyl”, “cycloalkylsulfinyl”,
“cycloalkylsulfinylalkyl”, “cycloalkyisulfonyl”, “cycloalkyisulfonylalkyl”,
“cycloalkoxy”, "cycloalkoxyalkyl”", "cycloalkylalkoxy", "cycloalkenyloxy",
*cycloalkenyloxyalkyl", “cycloalkylenedioxy”, "halocycloalkoxy”,
“halocycloalkoxyalkyl”, "halocycloalkenyloxy”, “halocycloalkenyloxyalkyl”,
“alkylthio”, "haloalkylthio”, “alkylsulfinyl”, “amino™, “oxy”, “thio”, “alkylamino”,
“arylamino”, “aralkylamino”, “arylsulfinyl”, “arylsuifinylalkyl”, “aryisulfonyl”,
“arylsulfonylaikyl”, “heteroarylsulfinyl”, “heteroarylsulfinylalkyl”,
“heteroarylsulfonyl”, “heteroarylsulfonylalkyl”, “heteroarylamino”,
“hetercarylaminoalkyl”, “heteroaryloxy”, “heteroaryioxylalkyl”, “aryloxy”,
“aroyl”, “aralkanoyl”, “aralkoxy”, “aryloxyalkyl”, “haloaryloxyalkyl”,
“heteroaroyl”, “heteroaralkanoyl”, “heteroaralkoxy”, “heteroaralkoxyalkyl”,
“arylthio”, “arylthicalkyl”, “alkoxyalkyl”, “acyl”, “amidino”, “guanidino”,
“dialkylsulfonium”, “trialkylphosphonium”, and “dialkylsulfoniumalkyl” groups
defined above may optionally have 1 or more non-hydrido substituents such as
amidino, guanidino, dialkyisulfonium, tnalkylphosphomum,
dialkylsulfoniumalkyl, perhaloaraikyl, aralkylsulfonyl a:alkylsulfonylalkyl
aralkylsulfinyl, aralkylsulfinylalkyl, halocycloalkyl, halocycloalkenyl,
cycloalkylisulfinyl, cycloalkylsulfinylalkyl, cycloalkylsulfonyl,
cycloalkylsulfonylalkyl, heteroarylamino, N-heteroarylamino-N-alkylamino,
heteroarylaminoalkyl, heteroaryloxy, heteroaryloxylalkyl, haloalkylthio,
alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl, heteroaralkoxy, cycloalkoxy,
cycloalkenyloxy, cycloalkoxyalkyl, cycloalkylalkoxy, cycloalkenyloxyalkyl,
cycloalkylenedioxy, halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxy,
halocycloalkenyloxyalkyl, hydroxy, amino, thio, nitro, lower alkylamino,
alkylthio, alkylthioalkyl, arylamino, araikylamino, arylthio, arylthicalkyl,
heteroaralkoxyalkyl, alkylsulfinyl, alkyisuifinylalkyl, aryisulfinylatkyl,
arylsulfonylalkyl, heteroarylsulfinylaikyl, hétefoarylsulfonylalkyl, alkylsulfonyl,
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alkylsulfonylalkyl, haloalkylsulfinylalkyl, haloalkylsulfonylalkyl, .

- alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, monoalkyl amidosulfonyl,

dialkyl amidosuifony!, monoarylamidosulfonyl, arylsulfonamido,
diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl, aryisuifinyl,
arylsulfonyl, heteroarylthio, heteroarylsulfinyl, heteroarylsulfonyl, 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, aminoalkyl, hydoxyheteroaralkyl, haloalkoxyaikyl,
aryl, aralkyl, aryloxy, aralkoxy, aryloxyalkyl, saturated heterocyclyl, partiaily
saturated heterocyclyl, heteroaryl, heteroaryloxy, heteroaryloxyalkyl, arylalkyl,
heteroarylalkyl, arylalkenyl, heteroaryialkenyl, carboxyalkyl, carboalkoxy,
alkoxycarbonyl, carboaralkoxy, carboxamido, carboxamidoalkyl, cyano,
carbohaloalkoxy, phosphono, phosphonoalkyl dxaralkoxyphosphono, and
diaralkoxyphosphonoatkyi.

.. The term “spacer” can include acovalentbondandahnearmoxety
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 chaihs may be constituted

by a radical selected from =C(H)-, =C(R2l) -0-, -S-, -S(O)- -S(O)z-
NH-, N, -N=, -CH(OH)-, =<C(OH)-, CH(OR®-, =C(OR?®)-, and

-C(O)- wherein R2® is selected from alkyl, alkenyl, alkyh_yl, aryl, heteroaryl,

aralkyl, aryloxyalkyl, alkoxyalkyl, alkyithioalkyl, arylthioalkyl, cycloalkyl,
cycloalkylalkyl, haloalkyl, haloalkenyl, haloalkoxyalkyl, perhaloaralkyl,
heteroarylalkyl, heteroaryloxyalkyl, heteroaryithioalkyl, and heteroarylalkenyl.
Multi-valent chains may consist of a straight chain of 1 or2or3 or4or5or6
or 7 atoms or a straight chainof Lor2or3or4or50r6 atoms with a side
chain. The chain may be constituted of one or more radicals selected from:

lower alkylene, lower alkenyl, -O-, -O-CHy-, -S-CHy-, -CHﬁCHz-, ethenyl,
-CH=CH(OH)-, -OCH,0-, -O(CHy),0-, -NHCHj-, -OCHR30-,

O(CH,CHR?0, -OCF20-, -O(CF);0-, -5-, -S(O)-, -S(O)yr, -NEH)-
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NE)O-, NR*H0-,-NR?)-, C(O), -C(OINH-, -CONR -, N=,
-OCHy-, -SCHy-, S(O)CHy-, -CHoC(O)-, -CH(OH)-, =C(OH)-, -CH(OR™)-,

=C(OR®®)-, S(0),CHy-, and -NRCHy- 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, trialkylphosphonium, dialkylsulfoniumalkyl,
perhaloaralkyl, aralkylsulfonyl, aralkylsulfonylalkyl, aralkylsulfinyl,
aralkylsulfinylalkyl, halocycloalkyl, halocycloalkenyl, cycioaikylsulfinyl,
cycloalkylsulfinylalkyl, cycloalkylsulfonyl, cycloalkylsulfonylalkyl,

10  heteroarylamino, N-heteroarylamino-N-alkylamino, heteroarylaminoalkyl,
heteroaryloxy, heteroaryloxylalkyl, haloalkylthio, alkanoyloxy, alkoxy,
alkoxyalkyl, haloalkoxylalkyl, heteroaralkoxy, cycloalkoxy, cycloalkenyloxy,
cycloalkoxyalkyl, cycloalkylalkoxy, cycloalkenyloxyalkyl, cycloalkylenedioxy,
halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxy,

15  halocycloalkenyloxyalkyl, hydroxy, amino, thio, nitro, lower alkyiamino,
alkylthio, alkylthioalkyl, arylamino, aralkylamino, arylthio, arylthiocalkyl,
heteroaralkoxyalkyl, alkylsulfinyl, alkylsulfinylalkyl, arylsulfinylalkyl,
aryisulfonylalkyl, heteroaryisulfinylalkyl, heteroarylsulfonylalkyl, alkylsulfonyl,
alkylsuifonylalkyl, haloalkylsulfinylalkyl, haloalkylsulfonylalkyl,

20  alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, monoalkyl amidosulfonyi,
dialkyl amidosulfonyl, monoarylamidosulfonyl, aryisulfonamido,
diarylamidosuifonyl, monoalkyl monoaryt 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, haloalkenyl, 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, dlaralkoxyphosphono, and . .
diaralkoxyphosphonoatkyl. . R

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 boad (“cis™) or on opposite
sides of the double bond (“trans™).

Some of the compounds described contain alkenyl 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 carbonyl groups or combinations thereof alone or as part
ofa 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 aidehyde 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 principaily in the “imine” form and in part or principally as one or more

134




. WO 00/69826 h PCT/US00/08220

“enamine” forms of each group present. Compounds of the present invention
having said imine or enamine groups are meant to include both “imine” and
“enamine” tautomeric forms.

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):

R-l_..

(D
10  ora pharmaceutically-acceptable salt thereof. '
As a further embodiment, compounds of the present invention of

Formula (I) or a pharmaceutically-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 (I) ora

pharmaceutically-acceptable salt thereof can also be used whenever inhibi_ﬁon

20  of blood coagulation is required such as to prevent coagulation of stored whole
biood 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
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
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
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
phannaoeuﬁ&lly-acceptable salts thereof. The term “pharmaceutically-
acceptable salt” embraces salts commonly used to-form alkali metal salts and to
form addition salts of free acids or free bases. The nature of the saltis not . -
critical, provided that it is pharmaceutically acceptable. Suitable
pharmaceutically-acceptable acid addition salts of compounds of Formulia ()
may be prepared from inorganic acid or from an organic acid. Examples of
such inorganic acids are hydrochloric, hydrobromic, hydroiodic, nitric,
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, lactic, malic, tartaric, citric,
ascorbic, glucoronic, maleic, fumaric, pyruvic, aspartic, glutamic, benzoic,
anthranilic, mesylic, salicylic, p-hydroxybenzoic, phenylacetic, mandelic, -
embonic (pamoic), methanesulfonic, ethylsulfonic, benzenesuifonic, sulfanilic,
stearic, cyclohexylaminosulifonic, algenic, galacturonic acid. Suitable -
pharmaceutically-acceptable base addition salts of compounds of Formula (I)
include metallic salts made from aluminum, calcium, lithium, magnesium,
potassium, sodium and zinc or organic salts made from N,N'-
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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 appropnate acid or base
with the compound of Formula (I).

- The present invention also comprises a pharmaceutical composition
comprising a therapeutically-effective amount of 2 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 pharmaceuticai
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, intraperitoneaily, subcutaneously,

. intramuscularly, oculary, or topically. For treating ocular build up of fibrin,

the compounds may be administered mtmocularly 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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polyhydroxy-propyl-methacrylamide-phenol, polyhydroxyethyl-aspartamide-
phenol, or ployethyleneoxide-polylysine substituted with palmitoyl residues.
Furthermore, the compounds may be coupled to a class of biodegradable
polymers useful in achieving controlled release of a drug, for example,
polylactic acid, polyglycolic acid, copolymers of polylactic and polyglycolic
acid, polyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters,
polyacetals, polydihydropyrans, polycyanoacrylates and cross hnked or -
amphitpathic block copolymers of hydrogels.

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 2 dosage unit
_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 thetapeuncally active compouﬂds wlnch are

-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 widély;

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.

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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- Alternatively, the active ingredients may be formuiated 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 penetration
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 encapsulaung
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, 2 hydrophilic emulsifier
is included together with a lipophilic emulsifier which acts as a stabilizer. Itis
also preferred to include both an cil 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-calied emulsifying cintment base
which forms the oily dispersed phase of the cream formulations. Emuisifiers
and emulsion stabilizers suitable for use in the formulation of the present
invention include Tween 60, Span 80, cetostearyl alcohol, myristyl alcohol,
glyceryl monostearate, and sodium lauryt 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, mono- or dibasic
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alkyl esters such as diisoadipate, isocetyl stearate, propylene glycol diester of
coconut fatty acids, isopropyl myristate, decyl oleate, isopropy! palmitate,
butyl stearate, 2-ethylhexyl palmitate or a blend of branched chain esters may
be used. These may be used alone or in combination depending on the
properties required. Alternatively, high melting point lipids such as white soft
paraffin and/or liquid paraffin or other mineral oils can be used.

For thempeutiépurposa, the active compounds of the present
invention are ordinarily combined with one or more adjuvants appropriate to
the indicated route of administration. If administered per os, the compounds
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
capsules or tablets may contain a controlied-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
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
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
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, including, 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
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
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 Il receptor antagonists, beta-blockers,
antiarrythmics, anti-hypertension agents, and calcium channel blockers) to treat
or prevent 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-
mediated thrombolytic reperfusion.

Typical doses of coagulation cascade mhlbstors 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
additional anti-platelet agents, anticoagulation agents, cardiovascular
therapeutic agents, or thrombolytic agents, or may be substantially less than
those doses of coagulauon cascade inhibitors administered without
coadministration of additional anu-platelet agents, anncoagulauon agents,
cardiovascular therapeutic agents, or thrombolytic agents, depending on a
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 |
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 merély
illustrative and not limitative of the remainder of the disclosure in any way
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whatsoever. Compounds containing multiple variations of the structural -
modifications illustrated in the schemes or the following Examples are also
contemplated. Those skilled in the art will readily understand that known .
variations of the conditions and processes of the following preparative
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. -

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 uniess otherwise indicated.

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,
“BuOH” represents benzyl alcohol, “BnCHO” represents 2-phenylethanal, “
BnSO,CI” represents benzyisulfonyl chloride, "Boc” represents tert-
butyloxycarbonyl, “BOP” represents benzotriazol-1-yl-oxy-tris-
(dimethylamino), “bu” repraents butyl, “dba” represents dxbenzyhdene-
acetone, “DCC” represents 1.3-d1cyclohexylcarbod1mnde “DCM” represents
dichloromethane or methylene chioride, “DIBAH” or “DlBAL" represents
diisobutylaluminum hydride, "DMF" represents dlmethylfqrmamzde, “DMSO”
represents dimethylsulfoxide, “DPPA” represents diphenylphosphory! azide™,
“EDC” represents 1-[3-(dimethylamino)propyl}-3-ethylcarbodiimide
hydrochloride, “Ex. No.” represents Exampie Number, "Finbc represents 9-
fluorenylmethoxycarbonyl, “HOBt” represents hydmxybenzolmazole", “LDA”
represents lithium diisopropylamide, “MW™ represents molecular weight,

“NMM” represents N-methylmorphohne, “Ph" represents phenyl or aryl,
“PHTH” represents a phthaloyl group, "pnZ” represents 4-nitrobenzyloxy-
carbonyl, “PTC” represents 2 phase transfer catalyst , "py” represents pyridine,
“ RNH,” represents a primary organic amine, “SEM” represents 2-
(trimethylsilyl)ethoxy-methyl chloride, “p-TsOH” represents
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paratoluenesulforic acid, “TBAF” represents tetrabutylammonium fluoride,

- "TBTU" represents 2-(1H-benzotriozole-1-y1)-1,1,3,3-tetramethyl uronium

tetrafluoroborate, “TEA” represents triethylamine, “TFA” represents
trifluoroacetic acid, “THF” represents tetrahydrofuran, “TMS” represents
trimethylsilyl, “TMSCN™ represents trimethylsilyl cyanide, and “Cbz” or "Z"
represents benzyloxycarbonyl. '

GENERAL SYNTHETIC PROCEDURES
AND SPECIFIC EXAMPLES
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,

AN
x4 A
N A
= ) y
o)
Figure 1. Quinolinone Analogues of Pyridones

N, CF, CCl, C-CN, C-CHj, C-CH,CHs, C-NH,, C-CH,NH,,
C-CH,NHCH;, C-NHCHj, C-N(CH),, C-CH(NH,)CHj,
C-CH,CH,NH,, C-NHOCH,, C-NHOCH,CH,, C-C(NH)NH,,
C-C(NOH)NH,, C-OH, C-CH,OH, C-CH,CH,OH, C-CH(OH)CHj,
C-OCHj, C-OCH,CHj, C-CO,H, C-CO,CHs, C-C(O)NH,,
C-C(O)NHCH;, C-C(O)NH(CH;),, C-CH,CO,H, C-SO,NH,,

C-SO,NHCHj3, C-NH(Q)CCHj3, and C-NH(O)CCF;. Quinolones in which W of
W-X=Y-Z is attached to the four and five positions of the pyridone instead of the
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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,
precursors groups for desired groups (for example, a aitro for subsequent
conversion to an amino, an acetoxymethyl for subsequent hydrolysis to an
hydroxymethyl 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
16.
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‘Scheme 1: General Quinoione Synthesis-!
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Scheme 2: General Quinolone Synthesis-1 (Concluded)
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Example 1

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
(2272, 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
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 (138 g) as the expected product,
methyl-(3-nitro-2-oxo-2H-quinolin-1-yl)acetate. More product (1.20 g) was
obtained from the mother liquor via silica gel flash chromatography to separate it
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,,H,;N,0s. "HNMR

(400 MHz, CDCl3): 8 3.80 (s, 3H), 5.17 (s, 2H), 7.19 (d, J = 8.4 Hz, 1H), 7.40
(t, J = 7.6 Hz, 1H), 7.76 (t, ] = 7.6 Hz, 1H), 7.78 (d, ] = 8.4 Hz, 1H), 8.61 (s,
1H). ">C NMR (101 MHz, CDCl,): 6 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.
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-
ybacetate (3). HPL.C-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 C;,H;,N,0;.
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Compound 3 (2.04 g, 8.79 mmole) and pyridine (3.55 ml, 43.95 mmole) were
dissolved in 200 m! acetonitrile. This mixture was cooled down to -10 °C with 2
water-acetone-dry ice mixture bath. To this mixture, a-tolunesulfony chloride
(4.19 g, 21.98 mmole) dissolved in 10 m! acetonitrile was added dropwise
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 pfecipimted from the solution.
The pure product, methyl-(3-benzylsulfonylamido-2-oxo-2H-quinolin-1-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 itto a
Biotage-40 silica gel column chromatography using 25% ethylacetate in hexane as
the elute. HPLC-MS (0 t0 95% AcCN /6 min @ 1.0 mL / Min @ 254 nm @ 50

°C): retention time 3.52 min, M+Na* = 408.9 for formula C,oH,sN,0sSNa. 'n

NMR (400 MHz, CDCL;): 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),
8.61 (s, 1H). *CNMR (101 MHz, CDCl): 5 4.5, 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
mi THF, 30 ml MeOH and 50 ml 1 M LiOH. The mixture was stirred at 20 °C for
one hour. The mixture was concentrated to remove the organic solvents. The
remaining aqueous solution was acidified to pH = 1 with 1M HC!, and a solid
precipitated from the solution. The solid was purified by filtration, washing with
1M HCl and water, and drying via vacuum to give a white solid as the pure product
(3-benzylsulfonylamino-2-oxo-2H-quinolin-1-ylacetic acid (EX-1C) (2.98 g,
yield of 97%). HPLC-MS (0 to 95% AcCN /6 min @ 1.0mL / Min @ 254 nm @
50 °C): retention time 3.09 min, M+Na* = 395.2 for formula C,gH;sN,OsSNa.

'HNMR (400 MHz, CDCl,): 8 4.54 (s, 2H), 5.13 (s, 2H), 7.15 (1, 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
mmot) and HOBt (0.112 g, 0.73 mmol) were mixed in 1.5 m! DMF, and the

" mixture was stirred at 20 °C for 10 minutes. To this mixture was added the

premixed solution of (4S)~(9Cl)-N-[[[4-amino-5-hydroxy-5-(2-

| thiazolyl)pentyllaminoliminomethyl}-4-methoxy-2,3,6-
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trimethyibenzenesulfonamide 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
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-methoxy-2,3,6-trimethyl)sulfonylamino}-
iminomethylJaminopentyl]-{3-benzyisulfonylamino-2-oxo-2H-quinolin-1-
ylacetamide (EX-1D) (0347 g, y = 76%). HPLC-MS (0 to 95% AcCN / 6 min
@ 1.0mL / Min @ 254 nm @ 50 °C): retention time 3.75 min, M+H* = 810.3 for
formula Cy7H43N5OgS;. Since the compound is a mixture of two diastereomers,
the "H NMR and *>C NMR was complex. |

- EX-1E) Compound EX-1D (0.32 g, 0.395 mmol) was mixed with 1,3-

- dihydro-1-hydroxy-3,3-bis(trifluoromethyl)-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 mi 1M NaHSO, aqueous solution. The combined solution
was extracted with ethylacetate, and the organic phase was washed with saturated
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- l-(2-.thiazolyl)}?5-{[[(4~methoxy-2,3,6-
trimethyl)sulfonylamino}iminomethyl}Jamino]pentyl]-(3-benzylsulfonylamino-2-
©0x0-2H-quinolin-1-yl)acetamide (EX-1E) (0.296 g, 93%). HPLC-MS (0 to 95%
AcCN/6 min @ 1.0 mL / Min @ 254 nm @ 50 °C): retention time 4.07 min,

'M+H"* = 808.2 for formula C37H,;N;0sS; '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
(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,

CDCL): 8 12.0, 15.6, 18.6, 24.2, 41.1, 46.6, 55.8, 55.9, 58.5, 66.1, 112.3,
1203, 121.2, 123.8, 124.8, 128.5, 129.1, 129.2, 129.3, 129.6, 129.7, 129.9,
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123.0, 131.9,:135.8, 136.7, 137.0, 139.0, 146.1, 157.4, 158.0, 158.8, 165.6,
167.7,192.0. . - B o ' '
_ Compound EX-1E (0.240 g, 0.296 mmol) was treated with thioanisole

(0220 g, 1.78 mmol) and 8 ml 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-
l-yl)a_cetainide trifluoroacetic acid salt (0.183 g, yield of 87%). HPLC-MS (O to
95% AcCN / 6 min @ 1.0 mL/Min @ 254 nm @ 50 °C): retention time 3.07 min,

10 M+H" = 596.2 for formuia Cp7H,oN,0S,. 'H NMR (400 MHz, DMSO-dg): 8

1.58 (bm, 2H), 1.67 (bm, 1H), 1.90 (b, 1H), 3.10 (_brh, 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),
538 (m, 1H), 6.80-7.70 (m, 15H), 8.14(s, 1H), 8.23 (s, 1H), 8.88 (b, 1H),

9.99 (d, J =8.0 Hz, 1H). >C NMR (101 MHz, DMSO-dg): 5 25.3, 28.0, 4.9,

15 486,544,580, 114.2,119.7, 121.9, 124.8, 126.1, 128.2, 1283, 1287,
131.0, 135.9, 137.1, 138.7, 144.7, 145.4, 156.6, 157.4, 164.4, 166.8, 191 4.

Example 2

N _
Ph 6,3\N N N
H H NH, .
NH
20 EX-2A) 3-Benzylsulfonylauxino-Z-oxoéméquinoIin-l—yl)acétit_: acid was

coupled with benzyi-{[(4-aminomethylphenyl)iminomethyl] amino]carbamate
hydrogen chloride salt using EDC, HOBt as coupling agents in the presence of
DIEA in DMF. Work up procedure gave a white amorphous solid as the product,
N-[[4-[(benzylcarbonyl-amino)iminomethyl]phenyl}methyl]-(3-

25  benzylsulfonylamino-2-oxo-2H-quinolin-1-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 C34Hj,NsOgS. 'H NMR (400 MHz, CDCl;): 54.38
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(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, ] = 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, ] = 8.4 Hz, ZH), 8.65(b, 1H), 9.09 (b, 1H).
Compound EX-2A (0.118 g, 0.185 mmol), p-toluenesulfonic acid mono
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 balioon. 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
as the product, N-{[4-[(amino)iminomethyl}phenyljmethyl}-(3-benzylsulfonyl-
amino-2-oxo0-2H-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,4H,sNs0,S. 'H
NMR (400 MHz, CD;0D): & 2.36 (s, 3H), 4.52 (s, 2H), 4.57 (s, 2H), 5.15 (s,
2H), 7.18-7.32 (m, 7H), 7.36 (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

: NH>
EX-3A) Methyl 2-[3-amino-2-oxo-2H-quinolin-1-yl]acetate, (9.1 g, 39.2
mmol) was mixed with Boc anhydride (9.41 g, 43.1 mmol), triethylamine (6 ml,

~ 43.1 ramol) and DMAP (50 mg, 0.4 mmol) in 200 ml DCM. The reaction mixture

was stirred at 20 °C for 14 hours. "I'he_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
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 g, 87%). HPL.C-MS (0 to 95% AcCN /
6 min @ 1.0 mL/ Min @ 254 um @ 50 °C): retention time 2.85 min, M+H* =

151

PCT/US00/08220



WO 00/69826 PCT/US00/08220

10

15

20

25

30

- 291.1 for formula C, H,,N,O,. HNMR(400MHz Methanol—d4) d376(s,

3H), 3.82 (s, 3H), 515(s,2H),709(d J= 84Hz lH),726(t J=7.6Hz,
lH),743(t J=7.6 Hz, 2H) 761(d,J= 7.6 Hz, 1H),796(s, lH) 8.39(s,

1H). CNMR(IOlMHz Methanol-d4) d(ppm)444 52.5, 52.6, 113.1,

118.9, 121.0, 1233, 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
(5.2 g, 92.8 mmol) in 30 ml water and 30 ml methanol. After refluxing for three
hours, the reaction solution was concentrated to 10 mi and acidified with
concentrated HCI to pH =2. After cooling down to 0 °C, the product was filtered
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 (0296 g, 1. 16 mmol) was treated with
phenylaeetaldehyde (0.21 g, 1.74 mmol) in 15 ml tnethanol 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
washed with water as a white powder (0.225 g, 60%). HPLC-MS (0 to 95%
AcCN/6min @ 1.0 mL / Min @ 254 nm @ 50 °C): retention time 3.55 min,

M+H* = 323.2 for formula CioH;gN,0;. 'HNMR (400 MHz, Methanol-d,): d
2.97(1,J=7.2 Hz, 2H), 3.45 (1, 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). BcNvR (101 MHz, Methanol-
dy): 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

'@ 1.0mL / Min @ 254 nm @ 50 °C): retention time 3.65 min, M+H"* = 588.6 for

formula C3sH3,N5O,. 'HNMR (400 MHz, Methanok-d,): d 2.95 ¢, J = 7.2 Hz,

2H), 3.43 (t,J = 7.2 Hz, 2H), 4.46 (s, 2H), 5.09 (s, 2H), 537 (s, 2H), 6.64 (s,
1H), 7.13-7.29 (m, 9H), 7.38-7.41 (m, 3H), 7.47 (m, 4H), 7.70 (d, J = 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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105.8, 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 (0t0 95% AcCN/6 min @ 1.0 mL/Min @ 254nm @ S0°C):

retention time 3.18 min, M+H* = 454.1 for formula C,7H,gN0,. 'HNMR (400

MHz, Methanol-d,): d 2.32 (s, 3H), 3.03 (t, J = 7.2 Hz, 2H), 3.56 (t, ] = 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, GH),
7.48 (d, J = 8.0 Hz, 2H), 7.55 (s, 1H), 7.64 (d, } = 7.6 Hz, 1H), 7.69(1,] =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,
1283, 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»

EX-4A) 2-[3-Amino-2-oxo-2H-quinolin-1-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-ylJacetic acid, (EX-4A)(0.117 g, y =41% ). HPLC-MS (0 to
95% AcCN /6 min @ 1.0 mL / Min @ 254 am @ 50 °C): retention time 2.85 min,

M+H" = 359.2 for formula Cy7H,sN,0,S. 'H NMR (400 MHz, Acetone-dg): d
5.12 (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, ) =8, 1.6 Hz, 1H), 7.74 (s, 1H), 8.00-8.03 (m, 2H). >C NMR
(101 MHz, Acetone-dg): 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, 160.1.
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. EX-4B) Compound EX-4A was synthesized in same way as described
for compound EX-2A giving a white powder. HPLC-MS (0to 95% AcCN/ 6
min @ 1.0 mL / Min @ 254 am @ 50 °C): retention time 3.23 min, M+H" = 624.2
for formula Ca3H3oN505S. 'H NMR (400 MHz, Methanol-d,): d 4.45 (s, 2H),

5 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, LH), 7.94 (d, ] = 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, 1303, 134.4, 135.8, 137.2, 140.8, 147.7,
154.6, 159.3, 167.9, 169.8.

10 Compound of this example was synthesxzed in same way as descnbed 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
CasH4N5O;S. 'HNMR (400 MHz, Methanol-d,): d 2.34 (s, 3H), 4.46 (s, 2H),

15 5.06 (s, 2H), 7.20 (d, ] = 8.0 Hz, 1H), 7.24-7.29 (m, 2H), 7.46-7.51 (m, 6H),

7.55(d, } =72 Hz, 1H), 7.62 (d, J = 8.0 Hz, 1H), 7.71 (m, 4H), 7.86 (s, 1H),

7.95 (d, J = 8.0 Hz, 2H). *C NMR (101 MHz, Metharol-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.

20 _ T

Example §

NH

EX-5A) A solution of 2-amino pyridine (2042 g, 217.0 mmol) in
dichloromethane 500 mL was cooled to 0°C and treated with triethyl amine (36.29
25 mL,260.4 mmol) and pivaloyl chloride (28.06 mL, 227.8 mmol). After 15
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minutes, the reaction mixture was allowed to warm to room temperature and stir

-overnight. The reaction mixture was poured onto ice, and the organic layer was

washed with saturated NaHCO; (aq), and dried over Na,SO,. The volatile

components were removed, and a brown oil was isolated.  Crystallization with

hexanes afforded 31 g of N<(pyrid-2-yl)-2,2-dimethylacetamide (EX-5A )as white

crystals in 80% yield. Reference: Tumer, J. A. J. Org. Chem. 1983, 48, 3401.
EX-5B) A solution of EX-5A (2.00 g, 11.23 mmol) in THF (115 mL)

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 O °C and stir for 2h. The

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;
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: Tuner, J. A. J. Org. Chem. 1990,

35, 4744.

EX-5C) A mixture of EX-SB (0.62 g, 3.01 mmotl) and 3N HC! (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,

and concentrated to afford 2-aminopyridinecarboxaldehyde (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
anhydride (30 mL) was heated to 80 °C. After 2h, the reaction mixture was

homogeneous. The hot reaction mixture was treated with a éolution of EX-5C
(037 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 hieterogeneous. 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-oxo-2H-
1,8-naphthyridine (EX-5D) was isolated as tan colored powder in 45% yield: 'H
5  NMR (300 MHz, d-DMSO) d 12.77 (s, 1H), 9.47 (s, 1H), 8.72 (s, II-I), 845,
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, CDCl3) d
1658, 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) calcd for CysH,,N20; 266.0930, found
10 266.0939. . '
EX-SE) A solution of EX-SD (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
15  temperature, and it was stirred until no starting material remained by TLC. DMF
was removed in vacuo which afforded a yeliow residue. The residue was triturated
in water and washed with water and hexanes to afford 0.062g of methyl 2-[3-

benzamido-2-0xo-2H-1,8-naphthyridin- 1-yl]acetate (EX-SE) in 68% yield: 'H
NMR (400 MHz, CDCls) d 9.30 (s, 1H), 8.88 (s, 1H), 8.45 (d, J = 4.6 Hz, 1H),
20 7.95-7.91 (m, 3H), 7.56-7.46 (m, 3H), 7.23-7.20 (m, 1H), 537 (s, 2H), 3.74
(s, 3H); *C NMR (100 MHz, CDCl;) 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, 1198, 119,
116.7, 52.7, 43.2; HRMS (EI) caled for C,gH,; sN30O, 338.1156, found

338.1141.

25 EX-5F) A solution of EX-SE (0053 g, 0.157 mmol) in THF and
methanot (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 HC], and a
solid precipitated from the solution. After filtration, the filter cake was washed

30  with IN HCl and water to afford 0.038 g-of 2-[3-benzamido-2-ox0-2H-1,8-
naphthyridin-1-ylJacetcc acid (EX-SF) as white solid in 74% yield: 'H NMR
(400 MHz, &-DMSO) d 13.10 (br s, 1H), 9.53 (s, 1H), 8.78 (s, 1H), 8.51-8.50
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(m, 1H), 8.26 (d, J = 7.8 Hz, 1H), 7.93 (d, J = 8.1 Hz, 2H), 7.62-7.51 (m, 3H),
736732 (m, 1H), 5.14 (s, 2H); °C NMR (100 MHz, 4-DMSO) d 1699,
166.0,158.7, 148.8, 145.9, 137.5, 134.2, 133.0, 129.5 (2C), 128.8, 128.0
(20), 120.4 120.2, 116.2, 43.5; HRMS (EI) caled for C 17H13N30; 324.1004,
5 found 324.098.
EX-5G) A solution of EX-5F (0. 099g, 0.30 mmol) in 3 mL of DMF

was treated with N-hydroxybenzotriazole (0.054 g, 0.40 mmol), and 1-[3-
(dimethylamino)propy!]-3-ethylcarbodiimide hydrochloride (0.076 g, 0.40 mmol),
and N,N-diisopropylethylamine (0.37 mL, 2,14 mmol). The resulting mixture

10  was allowed 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,CI (ag), and brine. The organic solution was dried

(Na,SO,), filtered and concentrated. (EX-5 G) was isolated as a white solid, and
the crude product was used in the next step without further purification: HRMS
(EI) calcd for C33H,gNgO5 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 HCI

precipitated pure product of the invention as a white solid: 'H NMR (400 MHz, d-
25 DMSO0)d 9.52 (s, 1H), 9.24 (s, 2H), 8.91-8.83 (m, 2H), 8.77 (s, 1H), 8.53-

8.52 (m, 1H), 827 (d, J = 7.5 Hz, 1H), 7.93 (d, J = 7.5 Hz, 2H), 7.73 (d, J =

8.3 Hz, 2H), 7.63-7.61 (m, 1H), 7.56-7.52 (m, 2H), 7.43 (d, /= 8.1 Hz, 2H),

7.37-7.34 (m, 1H), 5.17 (s, 2H), 435 (d, /=59 Hz, 2H); B¢ NMR (100 MHz,

d-DMSO) 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,5H,,NgO; 455.1832,
found 455.1840.
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. 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-z-oxo—ZH-
~ quinolin-1-yl)acetamides.

6 "2-[4-Aminophenyljethyl
7 4-amimobutyl

— 8 '. ~ 5-aminopentyl

) 6-(N,N-dimethylamino)hexy}
10 4—Aminomethyi'b;nzyl
1T — 3-Ammomethylbenzyl
v T imidazo-1y1Tpropyl

~ 13 _ 2'-_[Itmidazo‘-5-yl}ethyl .
7 ZIPyAd3 1oyl
15 | 3[N-Methyipiperidin-d-yilpropyl
16 4-Ami'nobe1_lzyl

10
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The pyridone analogs of the present invention have the general structure as
shown in Figure 2. '

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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Scheme 3: General Synthesis of Pyridones 4

A1 (CH30)2CHN(CHg)2

R 2-Cyanoacetamide
NC
4 HBr
R AcOH
' Reflux
2 12 hrs

‘1. DPPA/TEA/Dioxane
2. +-BuOH, reflux
N

Boc-HN H _
| o) 1. NaH HOOC
| 1 |2 BreH,-E®Y 5
| | ce- TFA
a B-A=O
. NaBH(OAc)s
: E°\ ¢
Boc-HN ~ Yoo
R1 Removal of
o] Y
2
| Y R
A | E?
5 \” N NoH
R2

. 1
0
NH,-Y°-Cbz,
- then H,, PdC
A N LE
8 \ﬁ NN\
J
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Example 17

N-[[2(S)- 2-[1-hydroxy-1-(2-thiazolyl)}-5-[[[(4-methoxy-2,3,6-
trimethyl)sulfonylamino] iminomethyl]aminolpentyl}-6-(2-phenyiethyi)-2-0x0-3-
[{(phenylmethyl) sulfonyljamino}-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 mi 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
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-Oxo-1-(2-thiazolyl)}-5-
[[[(amino)iminomethyl]amino} pentyl}-6-(2-phenylethyl)-2-0xo0-3-
[[(phenylmethy!)sulfonyl]amino}- 1(2H)-pyridineacetamide trifluoroacetic acid salt,
as a white amorphous solid (0.0232 g, y =31 %). HPLC-MS (0t0 95% AcCN/6
min @ 1.0 mL / Min @ 254 nm @ 50 °C): retention time 3.43 min, M+H* = 650.2

for formula C3,H;35N505S,.

Example 18

This compound, N-[{2(S)- 2-[1-Ox0-1-(2-thiazolyl)}-5-
[(amino)iminomethy!)-amino] pentyl]-6-methyl-2-ox0-3- '
[[{phenylmethyl)sulfonyl}amino}- 1(2H)-pyridineacetamide trifluoroacetic acid salt,

was prepared in a similar fashion as for Example 1. HPLC-MS (0 to 95% AcCN
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76 min @ 1.0 mL/ Min @ 254 nm @ 50 °c_):'rezeﬁﬁ'on time 2.69 min, M+H" =
560.3 for formula C,,H,9N-05S,. | R

Eiainple 19
Ph

' sbgn
Hm% _
NH

The compound, N-[[4-{amino)iminomethyl]phenylimethyl}- 6-(2-
phenylethy!)-2-0x0-3-[{(phenylmethyt)sulfonyl}amino}- }(2H)-pyridineacetamide
p—toiuenesulfomc acid salt, was synthesized in a similar fashion as for Example 2
using 6—(2-phenylethy!)-2-oxo-3-[[(phenyhnethyl) sulfonyl}amino}-1(2H)-
pyndmeacenc acid as starting material. HPLC-MS (0 to 95% AcCN/6min @ 1.0
mL / Min @ 254 nm @ 50 °C): retennonnmeS 23 xmn,M+H+ 558.5 for

formula G303, N5O,S. H NMR (400 MHz, CD,0OD): -5 2.36 (s, 3H), 2.92
(bm, 4H), 4.43 (s, 2H), 4.54 (s, 2H), 4.87 9s, 2H), 6.10(d, J =8.0 Hz, 1H),

- 7.21 (m, S5H), 7.26-7.31 (m, 8H), 7.55(d, } = 8.4 Hz, 2H), 7.69 (d, J = 8.0 Hz,

2H) 7.71 (d, J = 8.0 Hz, 2H).
Example 20

N’Q/\*ﬂg\[ ¢

This compound, N-[[4[-(ammo)xmmomethyl]phenyl]methyl]— 6-methyl-2-
oxo-3-[[(phenyhnethyl)sulfony]}amxno]- 1(2H)-pyridineacetamide p-
toluenesulfonic acid salt, was synthesized in a similar fashion as for Example 2
using 6-methyl-2-0x0-3-[[(phenylmethyl)sulfonyl] amino}-1(2H)-pyridineacetic
acid as starting material. HPLC-MS (0 to 95% AcCN/6 min @ 1.0 mL/Min @
254 nm @ 50 °C): retention time 2.41 min, M+H"* = 468.1 for formula

CysHosN5O,S. 'HNMR (400 MHz, CD;0D): 82.34 (s, 3H), 2.36 (s, 3H),
4.43 (s, 2H), 4.53 (s, 2H), 4.87 (s, 2H), 6.15(d, J =7.6 Hz, 1H), 7.21-7.31
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(m, 8H), 7.56 (d, J = 8.4 Hz, 2H), 7.69 (d, J = 8.0 Hz, 2H), 7.72(d, ] = 8.0
Hz, 2H), 8.70 (b, 1H), 9.19 (b, 1H).

HCI NH

* This compound was synthesized in a similar fashion as for Example 2
using 6-(2-phenylethyl)-2-oxo-3-[[(phenylmethy!)sulfony}] 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
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
min @ 1.0 mL / Min @ 254 pom @ 50 °C): retention time 3.10 min, M+H"* = 565.6

fOi' formula ngH37N604S -

Example 22

oY 9
O H H
o) N.__NH>
HCI \ﬂ;

This compound was synthesized in a similar fashion as for Example 2
using 6-methyl-2-oxo-3-[[(phenyimethyl)sulfonyl] amino}- 1(2H)-pyridineacetic
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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min @ 1.0 mL/Min @ 254 nm @ 50°C) retention time 2.42 min, M+H* = 4753
for formula CyoH3 1 NgO,S.

' One subclass of pyridone analogs have a hetercaryl group substituting the
pyridone ring at the 5 or 6 position. Scheme 4 illustrates a process to prepare
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 5and 6
membered heteroaryl groups can be introduced using the procedure described
beiow.
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Scheme 4: Preparation of Heteroaryl Pyridones

(CH30)2CHN(CH3),
N 2-Cyanoacetamide

Sub

o
HBr/AcOH
Reflux, 12 hrs

1. DPPA/TEADioxane
2. -BuQH, reflux

Sub

NH -Cbz

NH,
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3 HCI H
EX-23A) One equivalent of commercially available 4-acetylpyridine is

* treated with three equivalents N, N-dimethylformamide dimethyl 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 cyancacetamide 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 HCI to

pH 5. The resulting yéllbw 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 IN HCl and
water, dried via vacuum to give the product EX-23B as an off-white solid.

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
ovemight. 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 is purified by silica gel column
chromatography. '
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EX-23E) Compound EX-23D is treated with 50% TFA in
dichloromethane for 1 hour. After removing the solvent and TFA, the residue is
redissolved in THF with one equivalent of triethylamine. To this solution is added
one equivalent phenylacetaldehyde and two equivalents sodium

5 triacetoxyborohydride. After stirring for 12 hours, the reaction is quenched with
addition of aqueous ammonium chloride. Standard aqueous work-up and silica gel
column chromatography yields the desired product EX-23E.

EX-23F) Compound EX-23E is treated with 1M LiOH in 1: 1: 1 ratio of
THF, methanol and water for half hour. After it is acidified with IN HCl, 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 HOB 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 gel column chromatography.

Compound EX-23G is dissolved in methanol in the presence of 5
equivalents of HCl 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.

Ina related procedure, S-substituted pyndones can be prepared as
illustrated in Examples 24 and 25.
25

30

a5
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~ Example 24
\N

. _ Hy
\/H\N/—.’<NH
_ H
(0] .
EX-24A) 3-Nitro-2-hydroxylpyridine (49.5 g, 035 mol) and 10% Pd/C
(4.21 g, 4 mmol) in 500 ml ethanol was stirred under an atmosphere of hydrogen
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 to 30% AcCN /6 min @ 1.0 mL/
Min @ 254 nm @ 50 °C): retention time 0.097 min, M+H" = 111.1 for formula
CsH4N,0. - o
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 mi 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 'prod'uct (28 g, 56%0. Pure
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
mL./ Min @ 254 nm @ 50 °C): retention time 2.39 min, M-Boc + H' = 111.1 for

formula CsH,N,O. 'H NMR (400 MHz, CDCl,): d 1.52 (s, 9H), 6.32 (¢, J = 7.2
Hz, 1H), 7.00 (dd, J = 6.4, 1.6 Hz, 1H), 7.55 (s, 1H), 8.10 (4, ] = 6.4 Hz,

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-
jodosuccinimide (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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the solvent was removed under reduced pressure. The remaining residue was
subjected to asilica gel flash chromatography 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 @ 1.0mL/ Min @ 254 nm @ 50 °C): reteation time 3.2 min,

M + Na* =359.0 for formula C,oH,3IN,0O;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 mi 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
the THF, the residue was washed with hexanes to remove the mineral oil. It was
then partitioned between ethylacetate and saturated aqueous ammonium chioride.
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-
2-oxopyrid-2-yllacetate, (11.1 g, 95%). |

EX-24E) 3-Pyridyl boronic acid (2.0 g, 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 ml toluene and 50 ml methanol. The
catalyst solution was added to the boronic acid solution under nitrogen. To this
resulting mixture was added compound EX-24D (3.80 g, 931 mmol) in 25 mi
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

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 HCL. 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-atmno)-S-(pynd-B-yl)-2-oxopynd-2-yl]acetate (EX-24E),
was obtained as a white amorphous solid (1.01 g, 57%). HPLC-MS (5 to 95%
AcCN/6min @ 1.0mL/Min @ 254 nm @ 50 °C): reteation time 1.89 min,

M+H" =346.0 for formula Cy7H;9N3O5. 'H NMR (400 MHz, CDCly): d 1.53 (s,

9H), 4.82 (s, 2H),762(d J=2.4Hz, 1H), 7.87(t, J = 6.0, 1H), 8.36 (s, 1H),
847(d,J=84 Hz_ 1H), 8. 68 (d, J = 4.4 Hz, 1H), 9.05 (s, 1H). *C NMR (101
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MHz, CDCl;): d 28.0, 50.9, 81.6, 113.8, 1173 1265 1289 130.4 136.4
139.8; 140.4, 140.6, 152.7, 156.6, 169.0 '

Starting with the intermediate EX-24E, the ﬁnal mhxbltor compound is

synthesized in a similar fashion as described in other examples by procedures
5 described above.

Example 25
NH,

Iz

NH

H
EX-25A) 3-Nitrobenzeneboronic acid (1.41 g, 843 mmol) was

suspended in 50 ml dioxane and the mixture was degassed with nitrogen. Tetrakis-

10  (triphenyl)phosphine Palladium (0.406 g, 035 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 resxdue was pamuoned between ethylacetate and

15  aqueous saturated ammonium chloride. The organic layer was washed with
aqueous saturated ammonium chioride and dried over sodium sulfate. The pure
product was isolated by a silica gel column flash chromatography to yield a yellow
crystalline solid (1.13 g, 40%). The product, methyl 2-[3-(N-Boc—ammo)-5—(3-
nitrophenyl)-2-oxopyrid-2-ylJacetate, showed one peak on LC-MS. However, it is

20  amixture of two isomers with a ratio of 2.8 to I based on "H NMR and '>C NMR.

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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HPLC-MS (5 t0 95% AcCN /6 min @ 1.0 mL./ Min @ 254 nm @ 50 °C):
retention time 3.74 min, M+Na* = 426.3 for formula C;oH,,N;0,Na. 'H NMR

(400 MHz, CDCl3): d 1.50 (s, 9H), 3.82 (s, 3H), 4.80 (s, 2H), 7.20(d, J = 24

Hz, 1H), 7.56(t, ] = 8.0, 1H), 7.66 (s, 1H), 7.81 (d, J = 8.0 Hz, 1H), 8.15(d,

J = 8.0 Hz, 1H), 8.28 (d, J = 2.4 Hz, 1H), 8.36 (s, 1H).

Starting with the intermediate EX-25 A, the final inhibitor compound is
synthesized in a similar fashion as described in other examples by procedures
described above.

Preparation of sulfonyl analogs of pyridones of the present invention in
which a sulfonyl replaces the carbonyl group of the N-1 acetamide side chain can
be accomplished by use of the general procedure in Scheme 3. Example 26,2
specific exaniple of a sulfonamide of the present invention, is synthesized as
according to the general procedure shown in Scheme S. '
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Scheme 5: Preparation of Pyridonyl Alkyl Sulfonami
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Example 26

Ph
o o

Ph _~ | N\;S’:
ﬂ O H NH,
2 HC! NH

(21)
Compound EX-26C can be prepared using same methods as described in
Example 23 for compounds EX-23A, EX-23B, and EX-23C.

EX-26D) Compound EX-26C is treated with 1.1 equivalent NaH and
1.5 equivalents sodium bromomethanesulfonate in DMF overnight. The reaction is
quenched by dilution with water and addition of IN HCI to adjust the reaction
solution to a pH of 3 to precipitate the product. The crude product is obtained by
filtration and washing with water and ether. The pure product EX-26D is further
purified by recrystallization in ethanol.

EX-26E) Compound EX-26D is treated with 50% TFA in
dichloromethane for 1 hour. After removing the solvent and TFA, the residue is
redissolved in THF/Methanol with one equivalent of triethylamine. To this
solution is added one equivalent phenylacetaldehyde and two equivalents sodium

- triacetoxyborohydride. After stirring for 12 hours, the reaction is quenched with

addition of aqueous ammonium chloride. Standard aqueous work-up and silica gel
column chromatography yields the desired product EX-26E.

EX-26F) Compound EX-26E is treated with one equivalent PCl, in
toluene for an half hour. One equivalent of 4-aminomethylbenzamidine, which is
protected with Cbz at the amidine, is then added into the reaction mixture followed
with the addition of five equivalents pyridine. The mixture is allowed to be stirred
for 12 hours. The reaction mixture is worked up by standard procedure and the
product EX-26F is purified by silica gel column chromatography.

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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Scheme 3. Example 27, a specific example of an ethylencamine of the present
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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Exampie 27

NH

NH
EX-27A) To a ether solution of pyridinylacetate ester with the B-A group
added, diisobutylaluminum hydride (5 eq.) 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
MgSO,, 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). _ o _ _

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 HCl 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.

3 HCI

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 S, 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 | |

10
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Scheme 7. Preparation of Z°-Q Analogs of Pyridones
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Example 28
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-28A
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 ylelds the crude product EX-23B that can be further purified by
recrystallization in ethanol

EX-28C) Compound EX-28B is mixed with one equivalent sod:um

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 i is obtained as the pure product.

Example compound 28 can be prepared from EX-28D in asimilar
fashion as described in the preparation of compounds EX-23E, EX-23F, EX-

25 23G and 23. -

Formula (I) compounds of th:s invention possessing hydroxyl, thiol, and
amine functional groups ¢an_be converted to a wide variety derivatives.
Alternatively, derivatized Formula (T) 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 (I). A
hydroxy! group in the form of an alcohol or phenol can bé readily converted to
esters of carboxylic, sulfonic, carbamic, phosphonic, and phosphoric acids.
Acylation to form a carboxylic acid ester is readily effected usiho a suitable
acylating reagent such as an aliphatic acid anhydnde or acid chloride. The
corresponding aryl and heteroaryl acid anhydndes 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 réacn'ng a hydroxy! group with isocyanates and carbamoyl chiorides.
Sulfonate, phosphonate, and phosphate esters can be prepared using the '
corresponding acid chloride and similar reagents Compounds of Formula (f) that
have at least one thiol group present can be converted to the corresponding
thioesters derivatives aﬁalogous to those of alcohols and phenols using the same
reagents and comparabie reaction conditions. Compouhds of Formula (I) that have
at least one primary or secondary amine group present'can be converted to the
corresponding amide derivatives. Amides of carboxylic acids can be prepared
using the appropﬁate acid chloride or anhydrides with reaction conditions
analogous to those used with alcohols and phenols. Ureas of the correspondmg
primary or secondary amine can be prepared using 1socyanatesdxrectlyand
carbamoyl chlorides in the presence of an acid scavenger such as triethylamine or
pyridine. Sulfonamides can be prepared from the correspondmg sulfonyl chioride
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
The Systematic Identification of Organic Compounds, Sth Edition, John Wiley &
Sons, and Fieser and Fieser in Reagents for Organic Synthesls, Volume 1, John
Wiley & Sons. Reagents of a wide variety that can be used to derivatize hydroxyl
thiol, and amines of compounds of Formula (D) are avaxl_able from cominercial
sources or the references cited above, which are incorpb:ited herem by reference.
Formula (I) 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 preparat:on before further
transforming the alkylated intermediate to comounds of Formula (). A hydroxyl
group of eompounds of Formula (I) can be readlly convened 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, alkoxyalkyl, aralkyloxyalkyl, and heteroaralkyloxyalkyl 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-butyl 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 (T) 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 (j.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 _dialkjlated 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 atkylating agent, such as diméthylsuli_’ate, in the presence of a non-nucleophilic
base, such as Barton’s base (2-tert-butyl-1,1,3,3-tetramethylguanidine), 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. Bénjamin, Inc., Shriner, Fuson, and Curtin in

The Systematic Identification of Organic Compounds, 5th Edition, Jobn 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-VIla Assay
In this assay 100 nM recombinant soluble tissue factor and 2nM

. recombinant human factor VIIa are added to a 96-well assay plate containing 0.4

mM of the substrate, N-Methylsulfonyl-D-phe-gly-arg-p-nitroaniline and either
inhibitor or buffer (5 mM CaCl,,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-nitroaniline.
Percent inhibition of TF-VIla activity is calculated from OD,,,,,, value from the
experimental and control sample. '
. Xa Assay

0.3 nM human factor Xa and 0.15 mM N—a-Benzyloxycarbonyl—D—argmyl—

bg!ycy!—[.—argnme—_p—mtroamhne-dnhydrochlonde ( S-2765) are added to a 96-well
assay plate containing either inhibitor or buffer (50 mM Tris-HCI, pH 8.0, 100

'mMNaCl 0.1% BSA). Thereacnon,maﬁnal volumeof lOOul is measured

immediately ‘at 405 nm to determine background absorbance The plate is
incubated at room temperature for 60 min, at which nm_e 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,ys,,, value from
the experimental and control sample.
Thrombiil Assay

0.28 oM 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 hydrolyéis of the substrate is
measured by monitoring the reaction at 405 nm for the release of p-nitroaniline.
Percent inhibition of thrombin activity is calculated from OD,, value from the
experimental and control sample.
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Trypsin Assay

5 ug/ml trypsin, type IX from porcine pancreas and 0375 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,
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,y, value from the
experimental and control sample. - '

Recombinant soluble TF, consisting 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-Methyisulfonyl-D-
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
S-2238 were purchased from Chromogenix, Sweden.

The biologiéal 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, Thrombia I, and Trypsin II.

Trpysin

Wm Thrombin Factor
Number | IC50 1§ Xa 0§
(aM) IC50 IC50 | ICs0
. (uM) (auM) (uM)
1 46 0.7 0.07 0.21
2 46 55 7.7 0.5
3 26.1 1,0 “>30 0.86
3 >30 227 23.1 048 |
3 0% | 40% 2% —_
6 >30 >30° >30 >30
T >30 >30 >30 >30 |
8 >3 >30 >30 >30
9 >30 >30 >30 >30 |
[ 10 >30 >30 >30 | >30
11 >30 >30 ?30 >30
2| 30 >30 530 | 530
13 >§_'(-) >30 —>§(-) >3T—
14 >30 >30. >30 >30
15 >30 >30 >30 >30
6 >30 30 >30 >30
17 1.1 02 0.1 0.3
18 ~ 0.8 <0.04 <4.0 0.2
19 18.0 04 4.1 <0.1 |
20 ~23.0 03 5.7 0.3
21 >30 0.5 17 0.6
7 30 | <0.04 >0 1.1
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What we claim is:
1. A compound having the Formula:

or a pharmaceutically acceptable salt thereof, wherein;

5 B is the Formula:
34
Rr33 R35
R3 | 36
9 12 13 32 33 34 35

RRRRRRRRR dR36

independently selected from the group consisting of hydrido, acetamido,
haloacetamido, amidino, guanidino, alkylenedioxy, haloalkyithio,

10  alkanoyloxy, alkoxy, alkoxyalkyl, haloaikoxylalkyl, hydroxy, amino,
alkoxyamino, nitro, lower alkylamino, alkylthio, alkylthioalkyl, alkylsulfinyl,
alkylsulfonyl, alkylsulfonylalkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl,
alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, monoalkyl
amidosulfonyl, dialkyl amidosulfonyl, alkanoyl, haloalkanoyl, alkyl, alkenyl,

15  halo, haloalkyl, haloalkenyl, haloaikoxy, hydroxyhaloalkyl, hydroxyalkyl,

: aminoalkyl, haloalkoxyalkyl, carboxyalkyl, carboalkoxy, carboxy,
carboxamido, carboxamidoalkyl, and cyano;

(g 0w
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R, Rlo Ru R12 and RB are opuonally selected from the group

consisting of heteroaryl and heterocyclyl with the proviso thatR", Rlo l?‘.u

R 2, and R13 are substitutents for other than B:

R ng R32 ‘R33 R34 R35 dR36areindependently optionally

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

B is optionally, with the proviso that R! and R are selected from the
group consisting of a spacer pair and -W=X-Y=Z-, Formula (V)

T3 4
3 35
Y
2.

l .
D D
327 N g6

(V)
wherein Dl D,J, 1 12 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 1sacovalentbond no morethanone ofDl D2 J1 J2 andK is O,

no more thanoneof D, D2 Jl JzandK isS,oneof D', D2 J1 12

K mustbea<:<wale.ntbon.clwhentwcn:stl D2 Jl JzandK areOandS

andnomorethanfourofD D2 J1 JzandKlareN

B is optionally 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 may be optionally
substituted at any carbon up to and including 6 atoms from the point of

186
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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 may be optionally substituted with R33,

5 aring carbon other than the ring carbon at the point of attachment of B to A
may be 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 may be optionally substituted

with R9 or R13, a ring carbon or nitrogen adjacent to the R9 position and two
10  atoms from the point of attachment may'be substituted with Rm, a ring carbon
or nitrogen adjacent to the R13 position and two atoms from the point of
attachment may be substituted with Rlz, a ring carbon three atoms from the
point of attachment and adjacent to the Rlo position may be substituted with
R™M, "2 ring carbon three atoms from the point of attachment and adjacent to
15 the Rlz position may be substituted with R33, and a ring carbon four atoms
from the point of attachment and adjacent to the R and R33 posiﬁops ingy be
sub;tituted with R34;
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-, a C5-C9 saturated

20  heterocyclyl, wherein each ring carbon fs 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 R or
25 RIB, a ring carbon or nitrogen adjacent to the R9 position and two atoms from
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the point of attachment is optionally substituted with R_lo, a ring carbon or

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

attachment is optionally substituted with Rlz, a riné carbon or nitrogen thrge

atoms from the point of attachment and adjacent to the Rlo position is

optionally substituted with Rl l, a ring carbon or nitrogen three atoms from

the point of attachment and adjacent to the Rlz position is opﬁo:ially

substituted with R33, and a ring carbon or nitrogen four atoms from the point

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

subsﬁnned with R34;

A is selected from the group consisting of single covalent bond, -
7 15 15 7 s e
(W )r-(CHR ™))pq and (CHR ™ ))pg-(W )y wherein rr 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)NC(S).

and N(R7) with the proviso that no more than one of the _gioup consisting of r :

and pa is O at the same time;

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

alkyl;

R15 is selected from the group cousisting of hydrido, hydroxy, halo,

alkyl, and haloalkyl;

W is selected from the group consisting of NH and NOH;

R and X° are independently selecté_d from the group _oonsisting of
hydrido, alkyl, alkenyl, cyano, halo, haloalky!, haloalkoxy, haloalkylthio,
amino, aminoalkyl, alkylamino, amidino, hydroxy, hydroxyamino, alkoxy,

hydroxyalkyl, alkoxyamino, thiol, and alkylthio;

188
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X° andR! and R! and R2, with the proviso that no more than one of

the group consisting of spacer pair X° and R? 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
5 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(Rm), C(R1 1), C(Rlz), N, NR 1°), O, S and a covalent bond
with the provisos that one of W, X, Y, and Z is 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(Rm), O,and S, nomore thanone of W, X, Y,and Z is

optionally selected from the group conSisting of O and S, and no more than
threeofW X, Y, and Z are optionally selectedﬁ'omthegroupconstsnngofN

and N(R ).

X" and R and R' and R? spacer pairs are independently optionally

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

20  contiguous members, wherein said spacer pair is optionally substituted with

9 10 _11 12 13

one or more of the group consistingof R, R ,R" ,R ,and R~ and with
the proviso that no more than one of the group consisting of spacer pair x° and
R! and spacer pair Rl and R2 is present at the same time;
R2isZ’Q; | o
25 y g is selected from the group consisting of covalent single bond,

(CR‘uR4 )q wherein q is an integer selected from 1 through 3, (CH(R ))g

Wo-(CH(R ))p wherein g and p are int_ggers independently selected from O

through 3 and WY is selected from the group consisting of O, S, C(0), $(0),
189
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NR™), and ONR*"), and (CHER ) WPCH® ™y, wherein o and b
are integers independently selected from O through 1 and W= is selected from

the ; group consnstmg of CR -CR 1,2-cyclopropyl l,2-cyclobutyl 1.2-

cyclohexyl, 1,3-cyclohexyl, 1,2-cyclopentyl, 1,3-cyclopentyl 23-
morpholinyl, 2,4-morpholinyl, 2,6-morpholinyl, 3,4-morpholinyl, 3,5
morpholinyl, 1,2-piperaziny, 1.3-piperazinyl, 23-piperazinyl, 2,6
piperazinyl, 1,2-piperidinyl, 1,3-piperidinyl, 2,3-piperidinyl, 2 4-pxpendxnyl
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 proviso that Z” is directly bonded to the pyrazinone
ring; _
41 2 , "

R andR " are independently selected from the group consisting of
amidino, hydroxyamino, hydrido, hydroxy, amino, and alkyl;

Qs selected from the group consisting of hydrido, with the provxso

that Zo is other than a covalent smgle bond, and the formula (II):

| _Tn |

(1I)
wherein Dl, D2, J I, 12 and Kl' 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 ¥, 1 .l2 and K1 0,

nomm’ethanuneofDl D2 Jl JzandKl is S, oneofDl D2 Jl 12

K mus'tbeacovalentbondwh‘entwoofD ,D s J ,J andKlareOandS,
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and no more than four of D D2 J1 JzandKlareN w1ththeprov1sothat

R, Rlo Rll R12 and RIBameachmdependent!yselectedtomamtamthe

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

Kis (CR‘hR‘“’)n wherein n is an integer selected from 1 through 2;

R“a and R4b are independently selected from the group consisting of

halo, hydrido, hydroxyalkyl, alkyl, alkoxyalkyl, alkylthicalkyl, and haloalkyl;
Eis El, when K is (CR4iR4b)n_, wherein E1 is selected from the
group consisting of a covalent single bond, C(O), C(S), C(O)N(R7),

(R'INC(0), S(O),, (R INS(O),, and S(O),NR %
Yis formula (IV):

Rl7 R18
2167 05\1124 AN 219

Q° - (IV)
. 3 .6 J5 6 .
whereinD ,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 J5 and 16
5 6

1sOnomorethanoneofD D JsandJ isS, oneofD5 DGJ ,andJ
mustbeaoovalentbondwhentwoofD ,D, JsandJ are O and S, and no
morethanfourofD ,D ,Js,andJ are N;

e
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R16 Rn Rls, and'ng'areindependenﬂY'sélectéd from the group
consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
hydroxy, amino, nitro, alkoxyamzno, lower alkylammo, alkylthio,
alkylsulfinyl, alkylsulfonyl, alkanoyl, haloalkanoyl alky, alkenyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, alkylaxmno, baloalkoxyalkyl '
carboatkoxy, and cyano;

Q is selected from the group consisting of NRZOR21 aminoalkylenyl,

@ wherein Q% is hydrido, NRZO)CINROINRZ )R, and

C(NRZS)NRZ:BR24 with the provisos that no more than one of R20 and R

is hydroxy, ammo, alkylammo, or dialkylamino at the same time and that no
more than one of R and R is hydroxy, amino, alkylamino, or
dialkylamino at the same time;

R20 R21 RB R24 R25 and st are independently selected from the

group consisting of hydrido, alkyl, hydroxy, aminoalkylenyl, amino,

dialkylamino, alkylamino, and hydroxyalkyl;

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

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

(CH(R ))c-W -(CH(R »d wherein ¢ and d are integers independently
selected from 1 through 3 and Wl is selected from the group consisting of -
cONR™ Y. R¥INC(0), 5(0). 5(0)y, SO1,NR™), NR )5(0),, and

N(RM), with the provisos that R14 is selected from other than halo when

directly bonded to N and that (CR37R38)b, and (CH(RI.4))C are bonded to E';

Rl is selected from the group consisting of hydrido, halo, alkyl, and

hatoalkyl;

R3'7 and R38 are independently selected from the group consisting of

hydrido, alkyl, and haloatkyl;
192
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R8s optionaily selected from the group consisting of ai'oyl and
heteroaroyl; _ _
. . . 4 15
¥ is optionally Q°-Q™ wherein Q™ is (CHR *))-W-CHR Py,

wherein e and h are integers independently selected from 1 through 2 and W~
is CR*=CR™ with the proviso that (CH(R '), is bonded to E;

Yis optionally selected from the group consisting of Qb_stss and Qb-
Q™ wherein Q™ is (CHR )W~ and Q" is (CHR ) W, ris an

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

from the group consisting of 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-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-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-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-indazoly}, 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, 1,7-naphthyl, 1,8-naphthyi, 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-
quiholinyl, 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-isoquinclinyl, 3,7-isoquinolinyl, 3,8
isoquinolinyl, 4,5-isoquinolinyl, 4.6-isoquinolinyl, 4,7-isoquinolinyl, 4,8-
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isoquinolinyl, 3,4-.-:inn'olinyl. 3,5-9_:'molinyl, 3,6-cinnolinyl, 3.7-cinnolinyl,
3 8-cinnolinyl, 4,5-cinnolinyl, 4,6-cianolinyl, 4,7-cipnolinyl, and 4,8- _
cinnolinyl, and cach carbon and hyride containing nitrogen member of the ring: -

of the W and of the sing of the WP, other than the points of aachment of W
5 andwﬁ, is optionally substitutcd with one or more of the group consisting of

B2, RO, R, and R12, with the provisos thet Q¥ is bonded to lowest

number substitueat position of eachws. Qb is bonded to highest number

substituent position of each WS, and (CH(R® D)), is bonded to E”.

10 2. The compound as recited in Claim 1 baving the Formula:

or a pharmaceutically accepiable salt theroof, whereing
B is the Formula:

32 _33 _34 .35 36

15 R>%, >, R**, R, and R*° are independently sclocted from the . <

group consisting of hydrido, acetamido, haloacetamido. amidino, guanidino,
alkylencdioxy, haloalkylthio, alkanoyloxy, alkoxy, hydroxy, amino,
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alkoxyamino, haloalkanoyl, nitro, iower alkylamino, alkylthio, aryl, aralkyl,
cycloaikyl, cycloalkylalkyl, heteroaryl, heterocyclyl, alkylsulfonamido,
amidosulfonyl, monoalkyl amidosulfonyl, dialkyt amidosulfonyl, alkyl,
alkenyl, halo, haloalkyl, haloatkenyl, haloalkoxy, hydroxyalkyl, alkylamino,

carboalkoxy, carboxy, carboxamido, cyano, and Qb;

B is optionally, with the proviso that R* and R2 are selected from the
group consisting of a spacer pair and -W=X-Y=Z-, Formula (V):

734

3 1 35
R 3\ /K /R

2
a32” TD

- wherein D D I, 1 12 and K are mdependently selected from the group

consisting of C, N, O, S and a covalent bond with the provxsos that ro more

than one is a covalent bond, noxnoretlmncmeofD1 l 12de is O,

nomorethzmoueofD1 D2 Jl Jzam:ll(1 is S, oneofD1 D, Il 12

K mustl:eacovalt.'.n!:bondwhentwoofDl,D2 Jl JzandK areOandS

andnomorethanfcourofD1 D2 Jl JzandKl N;

B is optionally selected from the group consisting of hydrido,
trialkylsilyl, C2-C8 alkyl, C3-C8 alkylenyl, C3-CB 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-C12 cycloalkyl and C4-

heterocyclyl, wherein each ring carbon may be optionally substituted with R33,
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. aring carbon other than the ring carbon at the point of attachment of Bto A

may be optionally substituted with oxo provided that no more than one nng
carbon is substituted by oxo at the same time, ring carbons and nitrogens
ad,ment to the carbon at the point of attachment may be optionally substituted

with R or Rls, aring carbon or nitrogen adjacent to the R9 position and two
atoms from the point of attachment may be substituted with Rlo, a ring carbon
or nitrogen #djacent to the R13 position and two abms from the pomt of |
attachment may be substituted with R1'2, a ring carbon three atoms froﬁ the
point of attachment and adjacent to the Rlo position may be substituted with
Rl 1, aring carbﬁn three atoms from the point of attachment and adjacent to
the R12 position may be substituted with R33, and a ring carbon four atoms

from the point of attachment and adjacent to the Rll and R33 pqsitions may be

. substituted with R34,

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

nngcarbon other than the ring carbon at the pomtofattachmentofB to AIS
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
RB, 2 ring carbon or nitrogen adjacent to the R9 position and two atoms from
the point of attachment is optionally substituted with Rm, a ring carbon or
nitrogen adjacent to the R13 position and two atoms from fhe point of

attachment i optionally substituted with Rlz, a ring carbon or nitrogen three
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atoms from the point of attachment and adjacent to the R'C positionis

optionally substituted with Rl 1, a ring carbon or nitrogen three atoms from

the point of attachment and adjacent to the R\ position is optionally

substitated with R>-, and a ring carbon or nitrogen four atoms from the point
5 of attachment and adjacent to the R11 and R33 positions is optionally

substituted with R34

R9 Rlo R i Rlz, and Rlsaremdependently selected from the

group consisting of hydrido, acetamido, haloacetamido, alkoxyamino,
alkanoyl, haloalkanoyl, amidino, guanidino, alkylenedioxy, haloalkylthio,
10  alkoxy, hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl,
alkylsulfamido, alkylsulfony!, amidosulfonyl, monoalky! amidosulfonyl,
dialkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,

aminoalkyl, carboalkoxy, carboxy, carboxyalkyl, carboxamido, and cyano;

R9 Rlo Rll R12 and R13 are optionally selected from the group

15 consxstmg of heteroaryl and heterocyclyl with the proviso that R9 Rlo, Rl 1',

R , and R are substitutents for other than B;
A is selected from the group consisting of single covalent bond and
(CH(R ))pa-(W )yr Wherein r is an integer selected from O through 1, pa is

an integer selected from O through 3, and W7 is selected from the group
20 consmtxng of 0, S, C(0), (R )NC(O) (R INC(S), and N(R )%
R is selected from the group consisting of hydrido, hydroxy and alkyl;

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

R? and X° are independently selected from the group consisting of
25  hydrido, alkyl, cyano, halo, haloalkyl, haloalkoxy, amino, aminoalkyl,
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alkylammo, amidino, hydroxy, hydroxyamino, alkoxy, hydroxyatkyl,
alkoxyammo, thiol, and alkylthio;

R! and R2 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
baving from 5 through 6 contiguous members and an aryl; '
W, X, Y, and Z are independently selected from the group consisting

of c®), R, c®Y, cr'®, N, NR'), 0, S and a covalent bond

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

consisting of N, N(Rlo), O,and S, nomore thanoneof 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 are opuonally selected from the group consisting of N

and N(R ),

‘R! and R? spacer pairs are independently optionally selected to be

taken together to form a spacer paxr 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 contignous members
and a partially saturated heterocyclyl ring having from 5 through 8 contiguouS
members, wherein said spacer pau' is opuonally substituted with one or more

of the group consisting of R9 R R R and R 3

R2isZ’ Q; |

27" is selected fbm the group oonsisﬁng of covalent single bond and
(CR41R42)q wherein q is an integer selected from 1 through 2, (CH(R41))g-.
WO-(CI-l(Raz))p wherein'g and p are integers independently selected from 0
through 3 and W° is selected from the group consisting of O, S, and N,

and (CH(R41))Q-W22-(C_H(R42))h wherein e and h are integers independently
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selected from O through 1 and W~ is selected from the group consisting of

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

5 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

10  proviso that Zis diréctly bonded to the pyrazinone ring;

R41 and R42 are independently selected from the group consisting of

hydrido, hydroxy, and amino;
Q is selected from the group consisting of hydrido, with the proviso
that Z° is other than a covalent single bond, aryl, and heteroaryl, wherein a
15  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 RB, 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
20  optionally substituted by Rlz. and any carbon adjacent to both R10 and R12 is

optionally substituted by R1 1;

Kis CHR“ wherein R“41 is selected from the group consisting of
hydrido, hydroxyalkyl, alkyl, alkoxyalkyl, élkylthioalkyl, and haloalkyl;
E’ is selected from the group consisting of a covalent single bond,
25  C(OINGH), (FNC(O), (R )NS(O),, and S(O)NR )
Yo is formula (IV):
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¢ an
R N - 6 . e
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

thanoneeanbeacovélentbdnd KzisC nomorethanoneost D6 J5

5 andJGcanbeO nomorethanoneost D6 Js andJscanbeS oneofD5

6Jsami.l mustbeacovalentbondwhentwoofD D J andJ areO

and S, andnomorethanfourost D6 Js andJGcanbeN with the

provisos that R16 R17 Rls and ng are each independently selected to

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

R16 R17 R 8 and ng are independently selected from the group

consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio, alkylsulfinyl,
alkylsuifonyl, alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy,

15  hydroxyalkyl, aminoalkyl, and cyano; _

Rl6 and ng are optionally Qb with the proviso that no more than one

of R'® and R™ is QP at the same time and that @ is Q%
Qb is selected from the group consisting of NRZOR21 Qbe wherein Qbe is

hydrido, N(R )C(NRZS)N(Rzg)(RM) and C(NRZS)NRBR?A with the

20  provisos that no more than one of R20 and R21 is hydroxy, amino, alkylamino, or
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dialkylaminoatthesametimeandthatnomorethanoneoszsandkuis.

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

R20' Rzl, RB, R24, st, and R26 are independently selected from the

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

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

(CR37R38)|, 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 Wl is selected from the group consisting of
CONR'™S, RONC(0), 5(0), 5(0)3, S(01,NR ), NRH5(0),, and

N (R14). with the provisos that R14 is selected from other than halo when

directly bonded to N and that (CR> 'R )y, and (CH(R'), are bonded to EY;

R14 is selected from the group consisting of hydrido, halo, alkyl, and

haloaikyl;

R3‘7 and R38 are independently selected from the group consisting of

hydrido, alkyl, and haloalkyl;

R38 is optionally selected from the group consisting of aroyl and
heteroaroyl; | :
Y® is optionally Q®-Q" wherein Q® is (CH(RM))e-Wz-(CH(RIS))h.
wherein e and h are integers independently selected from 1 throughi and W2

is CR“:CH with the proviso that (CH(RM))e is bonded to E”.

3. The compound as recited in Claim 2 or a pharmaceutically acceptable salt
thereof, wherein;

B is 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
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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

2 R, 834 8>, and R are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, amidino, guamdmo,
alkoxy, hydroxy, amino, alkoxyamino, lower alkylamino, alkylthxo,
amidosulfonyl, monoalkyl amidosulfonyl, dialky! amidosulfonyl, alkyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido,

cyano, and Q
. 15, 7 L
Ais(CHR ))pa-W wherein pa is an integer selected from 1 through
3 and W7 is selected from the group coﬁsﬁng of O, S, and N(R7) wherein
R‘7 is selected from the group consisting of hydrido and alkyl;

Rls is selected from the group consisting of hydrido, hydroxy, halo,'

~ alkyl, and haloalkyl with the proviso that Rls' is other than hydroxy and halo

when Rls is on the carbon bonded directly to W7;

R and X° are independently selected from the group coansisting of
bydrido, alkyl, cyano, halo, haloalkyl, haloalkoxy, amino, aminoalkyl,
alkylamino, amidino, hydroxy, hydroxyamino, alkoxy, hydroxyalkyl,
alkoxyamino, thiol, and alkylthio;

R! and R2 are optionally selected to be -W=X-Y=Z- wherein -W=X-

Y=Z- forms a ring selected from the group consisting of a heteroa_ry_l ring
having from S through 6 contiguous members and an aryl; _
W, X, Y, and Z are independently selected from the group consisting

of D), cRY), cr'Y, c®'H), N, NR'9), 0, § and a covalent bond

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

consisting of N, N(R'0), O, and S, o more than one of W, X, Y, and Z is
optionally selected from the group consisting of O and S, and no more than
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three of W, X, Y, and Z are optionally selected from the group consisting of N
and N(Rlo);

R! and R? 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 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 R, R0, R}, R'%, and R™>;

R2is2’-Q;

Z° is selected from the group consisting of covalent single bond and

(CR41R4 )q wherein q is an integer selected from 1 through 2;

R 4 andR 42 are independently selected from the group consisting of

hydrido, hydroxy, and amino;
Q s selected from the gmup consisting of aryl and heteroaryl, 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 poxnt 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
Rlo, a carbon adjacent to Rls and two atoms from the carbon at the point of
attachment is optionally substituted by Rlz, and any carbon adjacent to both

Rloland Rl2 is optionally substituted by Ru;

R9 Rm Rn Rlz, and R13 are independently selected from the

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

203

O R A



WO 00/69826 PCT/US00/08220

alkylsulfamldo alkylsulfonyl, amidosulfonyl, monoalkyl amidosilfonyl, -
dialkyl amldosnlfonyl alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
aminoalkyl, carboalkoxy, carboxy, carboxyatkyl, carboxamido, and cyano;

K is CHR™® wherein R* is selected from the group consisting of
5  hydrido, hydroxyaikyl, alkyl, alkoxyalkyl, alkylthioalky!, and haloalkyl;
Eis selected from the group consisting of a covalent single bond,
CCOIN(ED, (EONC(O), (R INS(O)y, andS(O)zN(R %
Y° is formula (IV): -

¢

RlG/Ds\ DG\
3,

Q° ()
10  whereinD, Dslsandl mmdependenﬂyselectedfmmthegroup

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

than one is a covalent bond, K> is C, no more than one of D, D°, J°, and J°

is O, nornorethanoneost D6 Js andJstS oneofD5 D.,LJT, andJ6

mustbeaoovalentbondwhenmoofD D, Jsand.l are O and S, and no

15 morethanfourof D, D6 JsandJsaxeN

RS R! TR aud ngareindependently selected from the group

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

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

alkylsulfonyl, alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy,
20  hydroxyalkyl, alkylamino, and cyano;
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R*® and R® are optionally QP with the proviso that no more than one
of R™ and R'®is QP at the same time and that QP is Q%

Qb is selected from the group consisting of NRZORZI, Qbe wherein Qbe is

hydrido, N(R26)C(NR25)N(R23)(R24), and C(NRzS)NRBRM, with the

5  provisos that no more than one of RZO and R21 is hydroxy, amino, alkylamino, or

dialkylamino at the same time and that no more than one ofR23 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, amino, alkylamino and dialkylamino;

10 Qs is selected from the group consisting of a single covalent bond,

(CR37R38)b wherein b is an integer selected from 1 through 3, and

(CH(R14))c-W1-(CH(R15))d wherein ¢ and d are integers independently
selected from 1 through 2 and Wl is selected from the group consisting of
CONR'Y, R NC(0), 5(0), 5(0),, SOINR™), NR 5(0),, and

15 N(R14), with the provisos that R;'4 is selected from other than halo when

directly bonded to N and that (CR> 'R, and (CH(R %)) are bonded to

R14 is selected from the group consisting of hydrido, halo, alkyl, and
baloalkyl; _
37 38 . .
R andR"  are independently selected from the group consisting of
20  hydrido, alkyl, and haloalkyl; -
8 _
R3 is optionally selected from the group consisting of aroyl and
beteroaroyl; |
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- Yis optionally Q -Q* wherein Q%is (CH(R ))‘,= W2-(CH(R )/
wherein e and h are integers independently selected from 1 through 2and W2

is CR™®=CH with the proviso that (CH(R '), is bonded to E°.

S 4. The compound as recited in Claim 3 baving the Formula:

ora phannaceuncally acceptable salt thereof, wherem,
B is selected from the group consisting of hydrido, tnalkylsxlyl C2-C4
alkyl, C3-C5 alkylenyl, C3-C4 alkenyl, C3-C4 alkynyl, and C2-C4 haloalkyl,
10  wherein each member of group B is optionally substituted at any carbon up to
and including 3 atomsﬁom the point of attachment of B to A with one or more

of the group conmsung of R32 R33 and R34

R32 R33 and R are independently selected from the group

consisting of hydrido, acetamido, haloacetamido, amidino, guanidino, alkoxy,
15  hydroxy, amino, alkoxyamino, lower alkylamino, alkyithio, amidosulfonyl,

monoalkyl amidosulfonyl, dialkyl amidosuifonyl, alkyl, halo, haloalkyl,

haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido, and cyano;

Ais (CHR *Y)ggrN(R") wherein pa is an integer selected from 1

through 2 and R’ is selected from the group consisting of hydrido and alkyl;

20 Rl5 is selected from the group consisting of hydrido, halo, alkyl, and

haloalkyl;

206

W




WO 00/69826 o o PCT/US00/08220

10

15

20

25

- RYand X are independently selected from the group consisting of
hydrido, hydro:;y, hydroxyamino, amidino, amino, cyano, hydroxyatkyl,
'alkoxy, alkyl, alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalkyl,
haloalkoxy, and halo;

R' mdR2 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

o C®), CR'%, c®rY, cr'?), N, NR!9), 0, § and a covalent bond

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

consisting of N, N(Rm), 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 are optionally selected from the group consisting of N

and NR'%;

R' and R? 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 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

10 |11 _12 13

-ofthegmupconsistingofRQ,R ,R ;R ,andR™;

R2is2° Q;
2’ is selected from the group consisting of covalent single bond and
CHj; |

Qis selected from the group consisting of aryl and heteroaryl, 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
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attachment is optionally. substitted by.R]"3 , @ carbon adjacent to R9- and two

atoms from the carbon at the point of attachment is optionally substituted by
Rlo,acarbon adjacent to R13 and two atoms from the carbon at the bointof
attachment is optionally substituted by R12, and any carbon adjacent to both

5 Rm and-R12 is optionally substituted by Ru,

Rg, R1 1, and R13 are independently selected from the group

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

10  haloalkoxy, hydroxyalkyl carboxy, carboxamido, and cyano;

Rm and R are independently selected from the group consxstmg of

hydrido, acetamido, haloacetamldo, amidino, guamdmo, alkyl, alkoxy,
" hydroxy, amino, alkoxyamino, lower alkylamino, alkylsulfonamido,
amidosulfonyl, monoalkyl amidosulfonyl, dialkyl amidosulfonyl,
15 hydroxyalkyl, aminoalkyl, carboalkoxy, carboxy, carboxyalkyl,
amidocarbonyl, halo, haloalkyl, and cyano;
Y° is formula av):

R%

R16/D5\ﬁ D6\
® (IV)

wherein Ds. D6, J 5, and 1% are independently selected from the group

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

thanoneisa covalent bond, K2 is C, no more than one of D5 D6 J5 and 16

1sOnomorethanoneofD D, JsandJ is S, oneofD D, JsandJ
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5

_ nmstbeacovalentbondwhentwoost D6 J ,andJsareOandS.andno

morethanfourofD D, .I'sandJ are N;

R16 R Rl8 and Rl_9 are independently seiected 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,

amiroalkyl, and cyano;

R16 and ng are optionally Q thh the proviso that no more than one

oleGandR isQ atthesametime-andthatQ isQ :

Q is selected from the group consisting of NRZOR21 Q wherein
25 .23 24 25 .23 24

Q 'is hydndo, C(NR")NR R, and N(R JC(NR™)NR ™ XR ), with
the provisos that no more than one of RZO and R is hydroxy at the same time

and that no moi'e than one ofR23 and Rz’4 is hydroxy at the same time;

R20 R21 R23 R24 R?j, and R26 are mdependently selected from the

group consisting of hydrido, alkyl, and hydroxy;
Qis selected from the group consisting of a single covalent bond,

CHj, and CH2CH2.

5. The compound as recited in Claim 4 havmg the Formula ora
pharmaceutically acceptable salt thereof, wherein;

B is selected from the group consisting of ethyl, 2-propenyl, 2-
propynyl, propyl, isopropyl, tximethylene; tetramethylene, butyl, 2-butenyl, 3-
butenyl, 2-butynyl, sec-butyl, zerz-butyl, isobutyl, 2-methylpropenyl, 2,2,2-
trifluoroethyl, 3,3 3-triflucropropy!, and 2,2-difluoropropyl, wherein each
member of group B is optionally substituted at any carbon up to and including
3 atoms from the point of attachment of B to A with one or more of the group

consisting of R32. R33. and R34;
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RO% R, and R>* are independently selected from the grovp

consisting of hydrido, amidino, guanidino, carboxy, methoxy, ethoxy,
isopropoxy, propoxy, hydroxy, amino, methoxyamino, ethoxyamino,
acetamido, trifluoroacetamido, N-methylamino, dimethylamino, N-ethylamino,
5  methylthio, ethyithio, isopropylthio, triflucromethyl, pentafiuoroethyl, 2,2,2-
trifluoroethyl, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chioro,
bromo, amidosulfonyl, N-methylamidosutfonyl, N,N-dimethylamidosulfonyl,
hydroxymethyl, 1-hydroxyethy!, 2-hydroxyethyl, 2,2,2-trifluoro-1-
hydroxyethyl, methoxycarbonyl, ethoxycarbonyl, arnidccarbqnyl, N-

10  methylamidocarbonyl, N,N-dimethylamidocarbonyl, and cyano;

A is selected from the group consisting of single covalent bond, NH,
and N(CH3),

RYand X© are independently selected from the group consisting of
hydrido, hydroxy, amino, amidino, hydroxyammo atmnomethyl 1-

15 aminoethyl, methylamino, dimethylamino, cyano, methyl, ethyl,
trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, methoxy,
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, methoxyamino, methylthio,
ethylthio; triflucromethoxy, 1,1,2,2-tetrafluorcethoxy, fluoro, chioro, and
bromo; - '

20 R?isZ° Q;

2% is selected from the group consisting of a covalent single bond and
CHy;
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-
25  pyrazolyl, 4-pyrazolyl, 2-thiazolyl, 3-isoxazolyl, 5-isoxazolyl, 2-pyridyl, 3-

pyridyl, 4-pyridyl, 2-pyrazinyl, 2-pyrimidinyl, 4~pynmtdmyl_, 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 R9, the
other carbon adjacent to the carbon at the point of attachment is optionally
30  substituted by RB, a carbon adjacent to R9 and two atoms from the carbon at
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the point of attachment is optionally substituted by 'Rlp, a carbon ﬁdjaoént 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 Rl:z is optionally
substituted by Rl 1; '
9 11 3 . . .

5 R,R ,and R areindependently selected from the group consisting
of hydrido, amidino, guanidino, carboxy, methyl, ethyl, propyl, isopropyl,
methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, N-ethylamino, methylthio, ethylthio, isopropyithio,
trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, 2,2,3,3,3-

10  pentafluoropropyl, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro,
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;

15 Rm and R12 are independently selected from the group consisting of

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,

20  methanesulfonamido, amidosulfonyl, N-methylamidosulfonyl, N,N-
dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethy!, 2-hydroxyethyl,
2.22-trifluoro-1-hydroxyethyl, methoxycarbonyl, ethoxycarbonyl,
amidocarbonyl, N-methylamidocarbonyl, N,N-dimethylamidocarbonyl,
fluoro, chloro, bromo, and cyano;

25 Y0 is selected from the group consisting of:

1.Q°4Q° 2R 3R -5 R '8 6.R Phenzene,
17 4 R™ 2R ®pyridine,
3-Q0-6Q° 2R 5. 18-4~R19pyridine, 2-Q°4Q° 3R

2Q-5Q°6R

6-6-R 18pyrazine,
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2Q°5-Q°6R" 4R Bpyrimicine, 5-Q°2-0° 3R ®.6:R Ppyrimnidine,

3.Q°5-0° 4R %2R Pitiophene, 2-0°-5-0°3-R 6 4R thiophene,

3-Qb-5Qs-4-R16-2;R19fman, 2.0°5.0°3-R 164 R furan,

3.Q°-5-Q°4-R6-2.R pyrrote, 2-Q°-50°3-R 4R pyrrole,

4Q%2.0°-5-R ®imidazole, 2-Q°-4-Q°-5-R imidazole,

3.Q0-5-0°4-R Cisoxazole, 5-Q73-0°4-R Cisoxazole,

2.Q°-5.0%4-R Cpyrazote, 4-Q°-2-0°-5-R Pthiazole, and

2-Qb-5-Qs-4-Rl7thiazole;

R Rl'7 R , and RI are mdependently selected from the group

consisting of hydrido, methyl, ethyl 1sopropyl propyl, carboxy, amidino,
guanidino, methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino,
aminomethyl, I-aminoethyl, 2-aminoethyl, N-methylamino, dimethylamino,
N-ethylamino, Imethylthio, ethyithio, isopropyithio, trifluoromethyithio, -
methylsulﬁnyl; ethylsulfinyl, methylsulfonyl, ethyisulfonyl, triftuoromethyl,
pentaflucroethyl, 2,2,2-trifluoroethyl, 2,2,3,3,3-pentafluoropropyl,
trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chloro, bromo,
amidosulfonyl, N-methylamidosulfony!, N,N-dimethylamidosulfonyl,
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 2,2,2-mﬂuoro-l-

hydroxyethyl, and cyano;

R16 and R1 are optionally Qb_ with the proviso that no more than one

of R2® and R!? is QP at the same time and that Qs Q%

Q is selected from the group consisting of NRZOR21 Q © wherein

Q" is hydrido, C(NR25)NR23R24 and NRZOCORPINRE YR, with

theprowsosthatnomore thanoneofRzo Rz1 R23 and R24canbe
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hydroxy, when any two of the group consisting of RZO’ Rm. R23 , andR

are bonded to the same atom and that said Qb group is bonded directly to a
carbon atom; _
_ R20 Rzl R23 R24 R25, and RZG are mdependently selected from the
group consisting of hydrido, methyl, ethyl, propyl, butyl, isopropyl, and hydroxy;
@’ is selected from the group consisting of a single covalent bond,

CHz, and GI2CH2-

6. The compound as recited in Claim 4 having the Formula:
‘rl

X2 2

(T 1 .
e ~

or a pharmaceutically acceptable sait thereot‘, wherein;
A is selected from the group consisting of CHoN(CHg),

CHzN (CH2CH3), CH2CH2N(CH3), and CH2CH2N(CH2CH3);

Rl 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,
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, methoxyamino, methylthio,
ethylthio, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, ﬂuoro, chloro, and
bromo;

R2 is ZO-Q;

O 0 e
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CHy;

y is selected from the group consisting of covalent single bond and:

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, 5-nsoxazolyl 2-pyridyl, 3-

- pyridyl, 4-pyridyl, 2-pyrazinyl, 2-pyrimidiny}, 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 R9, the
other carbon adjacent to the carbon at the point of attachment is optionally
substituted by R, 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

RB and two atoms from the carbon at the point of attachment is optionally

substituted by R -2, and any carbon adjacent to both R\ and R 2 is optionally

substituted by Rl 1

R R ,and R 13 are mdependently selected from the group cons:sung

of hydrido, amidino, guamdxno. carboxy, methyl, ethyl propyl, nsopropyl
methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino, N-methylamino, .
N,N-dimethylamino, N-ethylamino, methyithio, ethylthio, isopropyithio,
trifluoromethyl, pentafluoroethyl, 2,2,2-triflucroethyl, 2,2,3,3,3-
pentafluoropropyl, triflucromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro,
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 eyano;

R10 and R12 are independently selected from the group consisting of
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,
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. methanesulfonamido, amidosuifonyl, N-methylamidosuifonyl, N,N-
dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,
2,2.2-trifluoro-1-hydroxyethyl, methoxycarbonyl, ethoxycarbonyl,
amidocarbonyl, N-methylamidocarbonyl, N,N-dimethylamidocarbonyl,

5 fluoro, chloro, bromo, and cyano;

Y° is selected from the group consisting of:

1-0°4-Q"2-R'%3-R17-5.R 18 6 R Pbenzene,

2Q°-5-Q°6R 4R 2R pyridine,

3-Qb-6—Qs-2-R16-5-R18-4-R19pyridine, 2-Q°4-°3-R 1.6 R Bpyrazine,
10 3-Q°6-Q"2R *sR'® 4R pyridazine,

17 4 ™8 yrimidine, 5-Q°-2-0°3-R'6-6-R ®pyrimidine,

3.Q°-5Q°4-R'%2-R Pthiophene, 2—Qb#5-Qs-3-R16-4—R1_7thiophene,
3-0°-5.0°4R %2R Pfuran, 2-0%-5-0° 3R 6-4Rfuran,

3—Qb-5-Qs-4-R 16-2--R19pyrrole. 2—Qb-5-Qs-3-R16-4—R 17pymlg

%imidazole, 742"-4-(2’-5-111

2.0°5.0°6R! 7 4R

15 4Q°2Q°sR! 7 midazole,

3-Q°-5-Q°4-R Cisoxazole, 5-Q°3-Q°4-R Sisoxazole,

2-Qb-5-Qs-4—R 16pyrazole, 4-Qb-2-Qs-5-R191hiazole. and
2.Q°-5-Q° 4R thiazole;
R™ R'7 R'8, 204 R'® are independently selected from the group
20 consisting of hydrido, methyl, ethyl, isopropyl, propyl, amidino, guanidino,
methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino, aminomethyl, 1-
aminoethyl, 2-aminoethyl, N-N-methylamino, dimethylamino, N-ethylamino,
methylthio, ethylthio, isopropylthio, trifluoromethyithio, methylsulfinyl,
ethylsulfinyl, methylsulfonyl, ethylsuifonyl, trifluoromethyl, pentafluoroethyl,
25 2,2 2-trifluoroethyl, 2.2,3,3 3-pentafluoropropyl, trifluoromethoxy, 1,1,2,2-
tetrafluoroethoxy, fluoro, chioro, bromo, amidosulfonyl, N-
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methylamidosulfonyl, N,N-dimethylamidosulfonyl, 'hydroiymethyl; 1-
hydroxyethyl 2-hydroxyethyl 2,2,2-trifluoro-1-hydroxyethyl, and cyano;
Q is selected from the group consxstmg of NRZOR21

C(NRZS)NRZBRM and N(R )C(NRZS)N(RZS)(R%), with the provnsos

that no more than one of R20 R21 R23 and R can be hydroxy, when any

two of the group consisting of RZO R21 R23 , and R24 are bonded to the

sameatomandthatsaidQ 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, ethyl, propyt, butyl, isopropyl, and
hydroxy;

Qs is selected from the group consisting of a single covalent bond,
CHZ, and CHzCHz-

7. The compound as recited in Claim 6 or a pharmaceutically acceptable sait
thereof, wherein;

A is selected from the group consisting of CHoN(CH3),
CH,oN(CH,CHz), CHyCH,N(CHy), and CHoCH,N(CH,CHa);

Rl and X© are independently selected from the group consisting of
hydrido, hydroxy, amino, amidino, hydroxyamino, aminomethyl,
methylamino, cyano, methyl, triflucromethyl, methoxy, hydroxymethyl,
methoxyamino, methylthio, triflucromethoxy, fluoro, and chioro;

RZis ZO-Q;

2° is selected from the group consisting of covalent single bond and
CHy;

Q is selected from the group consisting of 5-amino-3-
amidocarbonylphenyl, 5-amino-2-fluorophenyl, 3-amino-5-
hydroxymethylphenyl, 5-amino-3-methoxycarbonylphenyl, 3-amidinophenyl,
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3-amino-2-methylphenyl, 5-amino-2-methyithiophenyl, 3-aminophenyl,
benzyl, 3-carboxyphenyl, 3-carboxy-5-hydroxyphenyl, 3-carboxy-5-
aminophenyl, 3-chlorophenyl, 2-chlorophenyl, 3-cyanophenyl, 3-
dimethylaminophenyl, 2-fluorophenyl, 3-fluorophenyl, 2-hydroxyphenyl, 3-
5  hydroxyphenyl, 3-methanesulfonylaminophenyl, 2-methoxyphenyl, 3-
methoxyphenyl, 3-methoxyaminophenyt, 3-methoxycarbonylphenyl, 2-
methylaminophenyl, 3-methylaminophenyl, 2-methylphenyl, 3-methylphenyl,
4-methylphenyl, phenyl, 3-t_1iﬂuoroacetamidophenyl, 3-trifluoromethylphenyl,
2-trifluoromethylphenyl, 5-amino-2-thienyl, 5-amino-3-thienyl, 3-bromo-2-
10  thienyl, 3-pyridyl, 4-pyridyl, 2-thienyl, and 3-thienyl;
Y0 is selected from the group consisting of:

1-.Q°4-Q% 2R "6 3.1 5 R 18 6. R Pbenzene,
2Q"-5Q°6R 4R " 2R pyridine,
6_._18

3-Q°6Q" 2R .5 R B4R pyridine,

15 3-Qb-5-Qs-4-R16-2-R19thiophene, and 2-Qb-5-Qs-3-R16-4-R l71.'hiopht.me;

R16 and R19 are independently selected from the group consisting of

hydrido, amidino, amiho, aminomethyl, methoxy, methylamino, hydroxy,
hydroxymethyl, fluoro, chloro, and cyano;

Rls and ng are optionally Qb with the proviso that no more than one

20 ole6 and ng is Qbatthesameﬁme and that Qb is Qbe;

7
Rl and R18 are independently selected from the group consisting of

hydrido, fluoro, chioro, hydroxy, hydroxymethyl, amino, carboxy, and cyano;
Qb is selected from the group consisting of Qbe wherein Qbe is hydrido

and C(NRZS)NRBRM;
25 R23, R24, and st are independently selected from the group consisting of
hydrido and methy;
Q*is CH,. —

N
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8. A compound as recited in Claim 7 or a pharmaceutically acceptable salt
thereof where said compound is selected from the group consisting of:

2-[1-{6-{3-aminophenyl]-4-chioro-N-{[4-iminomethylphenyljmethyl]-
3-[N,N-dimethylhydrazino}-2-oxo-1(2H)-pyridinyl]Jacetamide;
2-[1-[6-[3-aminophenyi]-4-fluoro-3-[N-ethyl-N-methylhydrazino]-N-
{[4-iminomethyiphenyl}methyl}-2-oxo-1(4H)-pyridinyl}}acetamide;
2-{1-[6-[3-aminophenyl]-3-[N,N-diethylhydrazino]-N-{{4-
iminomethylphenyl]jmethyl}-2-oxo-1(4H)-pyridinyl]Jacetamide;
2-[1-[6-[3-aminophenyl}-3-[N-(azetidin-1-y)amino}-4-fluoro-N-{[4-
iminomethylpheny{Jmethyl]-2-oxo- 1(4H)-pyridinylJacetamide;
2-[1-[6-[3-aminophenyl}-N-{[4-iminomethylphenyl]methyi}-3-[N,N-
dimethylhydrazino}-2-oxo-1(2H)-pyridinylJjacetamide;
2-{1-[6-[3-aminophenyl]-4-fluoro-N-{[4-iminomethylphenyl jmethyl}-
3-[N,N-dimethylhydrazino]-2-oxo-1(2H)-pyridinyl]]acetamide;

9. The compound as recited in Claim 2 having the Formula:

or a pharmaceutically acceptable salt thereof, wherein;
B is the Formula:

R A
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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, monoalkyl amidosulfonyl dialkyl amidosulfonyl, alkyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, earboxamxdo,

cyano, and Q
A is selected from the group consisting of single covalent bond and
(CH(R ))pa-(W )r Wherein rr is an integer selected from O through 1, pa is

an integer selected from O through 3, and W is selected from the group

consisting of (R7)NC(0) and N(R?):

R7 is selected from the group consisting of hyd;ido. hydroxy and alkyl;

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

R1and X° are independently selected from the group consisting of
hydrido, hydroxy, hydroxyamino, amidino, amino, cyano, hydroxyalkyl,
alkoxy, atkyl, alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalkyl,
haloalkoxy, and halo;

R2is2°Q;
2Z° is selected from the group consisting of a covalent single bond, O,
S, NH, and CH,;

29 ) O
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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 Rg, the other carbon adjacent to the carbon at the \poiﬁt of attachment is
optionally substituted by RIS, 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 Rlo and Rl2 is

optionally substituted by R ;

Rg; R1 1, and R13 are independently selected frd;n the group

consisting of hydrido, hydroxy, amino, amidino, gﬁanidino, lower
alkylamino, alkylthio, alkylsulfonamido, alkylsulfinyl, alkyisulfonyl,
amidosulfonyl, monoalkyl amidosulfonyl, alkyl, alkoxy, halo, haloalkyl,
haloalkoxy, hydroxyaikyl, 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,
amidosulfonyl, monoalkyl amidosulfonyl, dialkyl amidosulfonyl,
hydroxyalkyl, aminoalky!, carboalkoxy, carboxy, carboxyalkyl,
amidocarbonyi, halo, haloalkyl, and cyano;

Y’ is formula (IV):
S
17 . - o18

T 7
r16” 05\‘]24 AN R19

Q® (IV)
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wherein D_s, D6, Js, and 16 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 Ds, D6, .l'5 , and 16 is S, one of Ds, D6, JS, and J6

5 must be a covalent bond when two of Ds. D6, Js, and 16m QOand S, and no

more than four of Ds. DG, Js, and 16 are N;

Rls, R17, Rls, and R-19 are independently selected from the group
consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
hydroxy, amino, lower alkylamino, alkylthio, alkyisulfinyl, alkylsulfonyl,

10  alkanoyl, halcalkanoyl, alkyl, halo, baloalkyl, haloalkoxy, hydroxyalkyl,

aminoalkyl, and cyano; |
R16 and R19 are 6pﬁona!ly Qb with the proviso that no more than one
6 2nd R™ is QP at the same time and that Q° is Q™%

Qb is selected from the group consisting of NR20R21, Qbe wherein Qbe is

15 hydrido, and C(NRZS)NRBR%, 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 RB and R24 is

ole

hydroxy at the same time;
Rzo, Rzl, R23, R24, and st are independently selected from the group
consisting of hydrido, alkyi, and hydroxy; |
20 Q' is selected from the groﬁp éonsisting_ ofa singlé covalent bond,

CH,, and CH,CHj.

10. The compound as recited in Claim 9 or a pharmaceutically acceptable salt
thereof, wherein;

25 B is the Formula:
-
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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,
methylihid, ethylthio, isopropylthio, trifluoromethyl, pentaflucroethyl, 2,2,2-
trifluoroethyl, 2,2,3.3,3-pentafluoropropyl, trifluoromethoxy, 1,1,2,2-
tetrafluoroethoxy, fluoro, chioro, bromo, amidosuifonyl, N-
methylamidosulfonyl, N,N-dimethyhmidosulfonyl. hydroxymethyl, 1-
hydroxyethyl, 2-hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethyl,
methoxycarbonyl, ethoxycarbonyl, amidocarbon};l, N-methylamidocarbonyl,

N,N-dimethylamidocarbonyl, cyano, and Q% _
A is selected from the group consisting of single covalent bond, NH,
N(CH3), N(OH), CH,, CH3CH, CF3CH, NHC(0), N(CH3)C(O),

C(O)NH, C(O)N(CH3), CHoCH,, CH,CH,CHy, CH3CHCH,, and
CF3CHCH2;

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,
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, methoxyamino, methylthio,
ethylthio, triflucromethoxy, 1,1,2,2-tetraflucroethoxy, fluoro, chioro, and
bromo; - '

R?isZ’Q;

- |
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2° is selected from the group consisting of a 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-
5  pyrazolyl, 4-pyrazolyl, 2-thiazolyl, 3-isoxazolyl, 5-isoxazolyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, 2-pyrazinyl, 2-pyrimidinyl, 4-pyrimidinyl, S-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 R9, the
other carbon adjacent to the carbon at the point of attachment is optionally
10  substituted by RB. 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

RB 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 Rl 1;

15 Rg. R1 l, and R13 are independently selected from the group consisting
of hydrido, amidino, guanidino, carboxy, methy!l, ethyl, propyl, isopropyl,
methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, N-ethylamino, methylthio, ethylthio, isopropyithio,
trifluoromethyl, pentafluoroethyl, 2,2,2-trifluorcethyl, 2,2,3,3,3-

20  pentafluoropropyl, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro,
chloro, bromo, methanesulfonamido, amidosulfonyl, N-methylamidosulfonyl,
N,N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-
hydroxyetiyl, 2,2,2-trifluoro-1-hydroxyethyl, amidocarbonyl, N-
methylamidocarbonyl, N,N-dimethylamidocarbonyl, and cyano;

25 R10 and R12 are independently selected from the group consisting of
hydrido, amidino, guanidino, carboxy, carboxymethyl, methyl, ethyl, propyl,
isopropyl, methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino,
methoxyamino, ethoxyamino, acetamido, triflucroacetamido, aminomethyl, 1-
aminoethyl, 2-aminoethyl, N-methylamino, dimethylamino, N-ethylamino,
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methanesuifonamido, amidosulfonyl, N-methylamidosulfonyl, N.N-
dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,
2.2,2-trifluoro-1-hydroxyethyl, methoxycarbonyl, ethoxycﬁrbonyl, '
amidocarbonyl, N-methylamidocarbonyl, N,N-dimethylamidocarbonyl,
fluoro, chloro, bromo, and cyano; '

'Y? is selected from the group consisting of:

1-Q°4-Q* 2R 3-R"7.5R"®.6 R Pbenzene,

2.Q°-50"6R" " 4R'® 2R pyridine,

1

3.0°-6-0°2-R 8- 5.R B4 R pyridine, 2-Q°4-0°3-R 16 R Bpyrazine, 3-
| 19 o

Q60 -2R'8 5 R4 R pyridazine,

17 4 R pyrimidine, 5.0°-2-0°3-R"-6-R pyrimidine,
16, R hiophene, 2-0°-5-Q°3-R1®-4-R thiophene,

3.Q°-5Q°4R
3.Q°-5-0°4R %2R %furan, 2-Q°-5-0*3-R 6 4R furan,

3Q°-5.Q°4R %2R pymote, 2-Q%-5.0° 3R 4R Tpyrrote,

4Q"2-Q" 5 R imidazote, 2-Q"4-Q*-5-R imidazole,

2.Q°5Q%6R

3.0°-5-0°4-R Cisoxazole, 5-Q°3-Q°-4-R Cisoxazole,

20°-5.0°4R Spyrazote, 4.Q°-2-0°-5.R Pihiazole, and

2.0%-5-0°-4-R" thiazole;

Rls, Rn, Rls, and ng are independently selected from the group

consisting of hydrido, methyl, ethyl, isopropyl, propyl, carboxy, amidino,
guanidino, methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino,
aminomethyl, 1-aminoethyl, 2-aminoethyl, N-methylamino, dimethylamino,
N-ethylamino, methylthio, ethylthio, isopropyithio, trifluoromethylthio,
methylsulfinyl, ethylsulfinyl, methylsulfonyl, ethylsulfonyl, triffucromethyl,
pentafluoroethyl, 2,2,2-trifluoroethyl, 2,2,3,3,3-pentafluoropropyl,
wifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chloro, bromo,

* c L n H *
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amidosulfonyl, N-methylamidosuifonyl, N,N-dimethyiamidosulfonyl,
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 2,2,2-trifluoro-1-
hydroxyethyl, and cyano;

RS and R™ are optionally Q° with the proviso that no more than one of

R16 and ng is Qb at the same time and that Qb is Qbe;
b. - - be . . be. . ..
Q' is selected from the group consisting of Q wherein Q" is hydrido

and C(NRZ)INRZR?*, with the proviso that no more than one of R and R i

hydroxy at the same time;

R?'3 R24. and st are independently selected from the group consxstmo of

hydrido, methyl, ethyl and hydroxy;
Q' is selected from the. -group consisting of a single covalent bond, CH,
and CH,CH,.

11. The compound as recited in Claim 10 or a pharmaceuncally aooeptable salt
thereof, wherein;

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- _
dichlorophenyl, 2-fluorophenyl, 3-fluorophenyl, 3,4-difluorophenyl, 3-
hydroxyphenyl, 4-hydroxyphenyi, 3-methoxyaminophenyl, 3-methoxyphenyl,
4-methoxyphenyl, 3-methylphenyl, 4-methylphenyl, phenyl, and 3-
trifiuoromethylphenyl;

A is selected from the group consisting of CHp, CH3CH, CF3CH,
NHC(O), CHyCHy,and CHyCH,CHy;
_ R and X° are independently selected from the group consisting of
hydrido, hydroxy, amino, amidino, hydroxyamino, aminomethyl,

methylamino, cyano, methyl, tiiﬂuoromethyl. methoxy, hydroxymethyl,
methoxyamino, methylthio, triflucromethoxy, fluoro, and chloro;

R2is2°Q;
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2’ is selected from the group consisting of a covalent single bond, O,
S, NH, and CHy; | o

Q s selected from the group consisting of 5-amino-3-
amidocarbonylphenyl, S-amino-2-fluorophenyl, 3-amino-5-

5  hydroxymethylpheny!, S-amino-3-methoxycarbonylphenyl, 3-amidinophenyl,
3-amino-2-methylphenyl, S-amino-2-methyithiophenyl, 3-aminophenyl,
benzyl, 3-carboxyphenyl, 3-carboxy-S-aminophenyl, 3-carboxy-5-
hydroxyphenyl, 3-carboxymethyl-5-aminopheny}, 3-carboxymethyi-5-
hydroxyphenyl, 3-carboxymethylphenyl, 3-chlorophenyl, 2-chlorophenyl,

10  2,6-dichlorophenyl, 3-cyanophenyl, 3-dimethylaminophenyl, 2-fluorophenyl,
3-fluorophenyl, 2,5-difluorophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 3-
methanesulfonylaminophenyl, 2-methoxyphenyl, 3-methoxyphenyl, 3-
methoxyaminophenyl, 3-methoxycarbonylphenyl, 2-methylaminophenyl, 3-
methylaminophenyl, 2-methylphenyl, 3-methylpheny!, 4-methylphenyl,

15  phenyl, 3-trifluoroacetamidophenyl, 3-trifluoromethylphenyl, 2-
trifluoromethylphenyl, 5-amino-2-thienyl, 5-amino-3-thienyl, 3-bromo-2-
thienyl, 3-pyridyl, 4-pyridyl, 2-thienyl, and 3-thienyl; .

Y’ is selected from the group consisting of:

1-Q°4-Q*2R"*3R""-5.R'® 6.8 benzene,

20 2Q"5Q"6R 4R 2R "pyridine,
3-Q°6-0°2-R "5 R 184 R pyridine,
3-Qb-5-Qs-4—R1'6-2-R19thiophené, and 2-Qb-5-QsQ3-R16-4-R17thiophene;

R16 and ng are independently selected from the group consisting of

hydrido, amidino, amino, aminomethyl, methoxy, methylamino, hydroxy,
25  hydroxymethyl, fluoro, chioro, and cyano;

R16 and ng are optionally Qb with the proviso that no more than one

6 and ng is Qb at the same time and that Qb is Qbe;

R” and R18 are independently selected from the group consisting of

of R

hydrido, fluoro, chloro, hydroxy, hydroxymethyl, amino, carboxy, and cyano;
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Q" is selected from the group consisting of Q" -wherein Q™ is hydrido

and C(NRZS)NRBR:’A; |

R23, R24, and st are independently selected from the group éox_:sisting of

hydrido and methyl;
5 Q*isCH,.

12. The compound as recited in Claim 9 having the Formula:

or a pharmacentically acceptable salt thereof, wherein;

10 B is the Formula;
34
R3 35
r3 36

3
R 2, 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,

15 amidosulfonyl, monoalkyl amidos'uif_onyl, dialkyl amidosulfonyl, alkyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido,

cyano, and Qb:

R

A
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A is selected from the group cons:stmg of smgle covalent bond and
(CH(R ))pa'(w )rr Wherein rr is an integer selected from 0 through 1 pais

an integer selected from 0 through 3,and W7 is N(R. )
7.
R is selected from the group consisting of hydrido and alky};

R! s selected from the group consisting of hydrido, halo, alkyl, and
haloalkyl;

Rl and X° are independently selected from the group consisting of
hydrido, hydroxy, hydroxyamino, amidino, amino, cyano, hydroxyalkyl,
alkoxy, alkyl, alkylamino, aminoalkyt, a]kyltlno, alkoxyamino, haloalkyl,
haloalkoxy, and halo;

R2is Z°Q;

Z° isa 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 attachmentis

opﬁmaﬂy substituted by RIB, a carbon adjaceﬁt 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 Rlo and R12 is

optionally substituted by R1 1;

9 R : '
R Ru, and R13 are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, guahidino, lower
alkylamino, alkylthio, alkoxy, alkylsulfinyl, alkylsulfonyl, amidosulfonyl,
monoalkylamidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
carboxy, carboxamido, and cyanio;

-
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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, carboxyamido; carboxyalkyl, and cyano;

Y° is formula (IV):
S
17 18
R N \ /R

Q° (Iv)
wherein D D6 Is 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, K21sC nomorethanoneofD D, J‘SandJ
5 6 5 6 6 5 6

_ is O, no more than one of D D, J ,andJ isS, oneofD D,J ,andJ

mustbeacovalentbondwhentwoost D6 J5 andJsareOandS and no

more than four of D5 D6 Js and 16 N;

R16 Rr7 Rls, 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;

Rl6 and ng are optionally Q with the proviso that no more than one of

R'® and R! is Q@ at the same time and that Q¥ is QP

Sl
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Qb is selected from the group consisting of NRzoRzl. Qb'e.yvherein Qbe is -
hydrido, and C(N st)NRBR%
20 21 25

R ,R R R ,and R aremdependenﬂyselecwdftomthe group
consisting of hydrido and alkyl;

Qis CH,.
13. The compound as recited in Claim 12 ora pbannaceuucally acceptable salt

thereof, wherein;
B is the Formula:

R32 R33 R34 R35 6 are independently selected from the

grdup consisting of hydrido, amidinq, guanidino, methyl, ethyl, methoxy,
ethoxy, hydroxy, amino, N-methylamino, dimethylamino, methylthio,
ethylthio, triflucromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, fluoro,
chloro, bromo, amidosulfonyl, N—methy!anudosulfonyl hydroxymethyl
amidocarbonyl, carboxy, cyano, and Q ;

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

N(CHz), CHp, CH3CH, and CH,CHy;

X° s selected from the group consisting of hydrido, hydroxy, amino,
amidino, aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethyl, and
fluoro;
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- RYis selected from the group consnstmg of hydrido, hydroxy, amino,
aminomethyl, methylamino, cyano, methyl, trifluoromethyi, methoxy,
methylthio, trifluoromethoxy, fluoro, and chioro;

R2 is selected from the group consisting of phenyl, 2-thienyl, 2-faryl,
5  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 Rg, the other carbon adjm to the carbon at the point of

attachment is optionally substitated by Rls_..a carbon adjacent to R9 and two

atoms from the carbon at the point of attachment is optionally substituted by
10

10 R ,acarbonadjacenttoRBandtwoatomsfmmthecafbonatthepoint_of
attachment is optionaily substituted by Rlz. and any carbon adjacent to both

R10 and Rl'z is optionally substituted by Ru;

13

R R, andR are independently selected from the group consisting

of hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-methylamino,
15 NN-dimethylamino, methylthio, triflucromethyl, pentafluorcethyl, 2,2,2-
trifluoroethyl, fluoro, chloro, bromo, amidosulfonyl, N-methylamidosulfonyl,
N,N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, amidocarbonyl,
N-methylamidocarbonyl, carboxy, and cyano; |
R10 and R12 are independently selected from the group consisting of
20  hydrido, amidino, amidocarbonyl, N-methylamidocarbonyl, guanidino,
methyl, ethyl, methoxy, ethoxy, hydroxy, hydroxymethyl, 1-hydroxyethyi, 2-
hydroxyethyl, carboxy, carboxymethyl, amino, acetamido, trifluoromethyl,
pentafiuoroethyl, 2,2,2-trifluoroethyl, trifluoroacetamido, aminomethyl, N-
methylamino, dimethylamino, amidosulfonyl, N-methylamidosulfonyl, N,N-
25  dimethylamidosulfonyl, methoxycarbonyf_, fluoro, chioro, bromo, and cyano;
Y? is selected from the group consisting of:

1-Q°4Q* 2R 3 R"-5R"®.6.R ®benzene,

b 7 | |
2Q°-5Q°6-R 4R %2R pyridine, 2-0°-5-0°3-R 16 4R " hiophene,
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3-Qb-6-Qs-2-'Rlﬁ-foR;SJ_‘—RIgpytidine; 3Ql.’-5.Qs'-4-R‘6,2-R.l-9miophene,

3-Q°-5.Q°4R 2R Pfuran, 2-0®-5:0°3-R 6 4R Tfuran,

3-Qb-5-Qs-4—Rl6-2-R19pyn_'ole, 2.0°5-0* 3R 164 Vpyrroe,

4-Qb-2-Qs-5-ngthiazole, and 2-Qb-5Qs4R17MQ;

Rl6 Rr7 Rls 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, trifluoromethyithio, methylsulfinyl,
methylsulfonyl, trifluoromethyl, pentaﬂuoroetByI, 2.2 2-trifluoroethyl,
trifluoromethoxy, fluoro, chloro, amidosulfonyl, N-methylanndosulfonyl
hydroxymethyl carboxy, and cyano.

Q is selected from the group consisting of NRZORz1 and

C(NRZS)NRZSR24 wnth the proviso that said Q group is bonded directly to a

carbon atom;

R20 R21 R R and R25 are independently selected from the group

consisting of hydrido, methyl, and ethyl;
Qs 18 CHz

14. The compound as recxted inClaim 13 ora pharmaceuucally acceptable salt
thereof, wherein;

‘Bis selected from the group consisting of 2-aminophenyt, 3-
aminophenyl, 3-amidinopheny!, 4-amidinophenyl, 3-carboxyphenyl, 3-
carboxy-5-hydroxyphenyl, 3-chlorophenyl, 4-chlorophenyl, 34-
dichlorophenyl, 2-fluorophenyl, 3-flucrophenyl, 3,4-diﬂuorophenyl, 3-
hydroxyphenyl, 4-hydroxyphenyl, 3-methoxyaminophenyl, 3-methoxyphenyl,
4-methoxyphenyl, 3-methylphenyl, 4-methyiphenyl, and phenyl;

A is selected from the group consisting of CHé, CH3CH, CF3CH,

NHC(0), CHyCHj,and CHyCH5CH»;
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X© is selected from the group consisting of hydrido, hydroxy, amino,
amidino, aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethyl, and
fluoro;

R1 is selected from the group consisting of hydrido, hydroxy, amino,

‘aminomethyl, cyano, methyl, trifluoromethyl, and fluoro;

R? is selected from the group consisting of 5-amino-3-
amidocarbonylphenyl, S-amino-2-fluorophenyl, 3-amino-5-
hydroxymethylphenyl, 5-amin6-3-methoxycarbonylphenyl, 3-amidinophenyl,
3-amino-2-methylphenyl, 5-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, 3-
cyanophenyl, 3-dimethylaminophenyl, 2-fluorophenyl, 3-fluorophenyl, 2,5-
difluorophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 3-
methanesulfonylaminophenyl, 2-methoxypheny}, 3-methoxyphenyl, 3-
methoxyaminophenyl, 3-methoxycarbonylphenyl, 2-methylaminophenyl, 3-
methylaminophenyl, 2-methyiphenyl, 3-methyiphenyl, 4-met|1ylphenyl
phenyl, 3-trifluoroacetamidophenyl, 3-triflucromethyiphenyl, 2-
triflucromethylphenyl, 5—annno-2-th1enyl S-amino-3-thienyl, 3-bromo-2-
thienyl, 3-pyridyl, 4-pyridyl, 2-thienyl, and 3-thienyl;

Y? is selected from the group consisting of:

1-0°4-Q° 2R 3.RV-5.R'8.6 R benzene,
2.Q%5.0° 6 R! 7482 R Zpyridine,
3Q"6Q" 2R s R ® 4R Ppyricine, __
3.Q%.5.0° 4R 6.2 R Pihiophene, and 2-0°-5.0° 3-R 164k ehiophene:

R and R are independently selected from the group consisting of

hydrido, amidino, amino, _aminomcthy!,_mcthoxy, methylamino, hydroxy,
hydroxymethyl, fluoro, chloro, and cyano;
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'R16 and rY are optionally Qb- with the proviso that 1o more than one
of RS and R™® is QP at the same time and that Q7 is QP°:

Rr7 and Rl8 are independently selected from the group c&nsistiné of
hydrido, fluoro, chioro, hydroxy, hydroxymethyl, amino, carboxy, and cyano;

Qb is selected from the group consisting 6f Qbe wherein Qbe is hydrido

and C(Nst)NRBRM;

R23, R24, amd R> are independently selected from the group consisting of

hydrido and methyl;
Q*is CH,.

15. The compound as recited in Claim 14 or a pharmaceutically acceptable salt
thereof, wherein; . . : -

B is selected from the group consisting of 3-aminophenyl, 3-
amidinophenyl, 4-amidinophenyl, 3-chlorophenyl, 4-chlorophenyt, 3,4-
dichlorophenyl, 2-ﬂuo;§phenyl, 4-methylphenyl, and phenyl;

A is selected from the group consisting of CH,, NHC(O),
CH,CHy,and CH,CH,CHy;

X9 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;

R is selected from the group consisting of 3-aminophenyl, benzyl, 3-
chlorophenyl, 3-dimethylaminophenyl, 3-hydroxyphenyl, 3-
methanesulfonylaminophenyl, 3-methylaminophenyl, 2-methylphenyl, 3-
methylphenyl, phenyl, 3-trifluoroacetamidophenyl, 3—brorﬂo-2—thienyl, 2-
thienyl, and 3—thienyl;
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Yis selected from the group consisting of 5-amidino-2-thienylmethyl,
4-amidinobenzyl, 2-fluoro4-amidinobenzyl, and 3-fluoro-4-amdinobenzyl.

16. A compound as recited in Claim 9 where said compound is selected from
the group having the Formula:

or a pharmaceutically acceptable salt thefeof wherein:

R?; is 3-aminophenyl, B is 3-chlorophenyl, A is CHZCHZ, Yisa-
amidinobenzyl, R is hydrido, and X° i is hydrido;

R2is 3-ammophenyl B is phenyl, A is CH,, YPis 4-a|md1nobenzyl Rl

is hydrido, and X° is hydrido;

R? is phenyl, B is 3-chlorophenyl, Ais CH,CH,, Y" is 4-amidinobenzyl,
R is hydrido, and X® is hydrido; |

R2 is 3-dimethylaminophenyl, B is phenyl, A is CH,CH,, Y is 4-
amidinobenzyl, R! is hydrido, and X© is hydrido;

R2is 2-methylphenyl, B is phenyl, A is CH,CHj, Y° is 4-amidinobenzyl,
R1 is hydrido, and X© is hydrido: |

R is phenyl, B is 3-aminophenyl, A is C(O)NH, Y° is 4-amidinobenzyl,
RY is hydrido, and X® is hydrido: | |

R? is phenyl, B is 3-amidinophenyl, A is CH,, Y” is 4-amidinobenzyl, R

is hydrido, and X© is hydrido;
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R is 3-(N-methylamino)phenyl, B is phenyl, A stH2CH2. Y0is4
amidinobenzyl, RY is hydrido, and X® is hydﬁdo; o |

R? is 3-methylsulfonamidophenyl, 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-amidinobenzyl, R’
is hydrido, and X° is hya:ido;

R%is 3-methylaminophenyl, B is phenyl, A is CH,CH,, Yisa
amidinobenzyl, R? is hydrido, and X® is hydrido;

R2 is phenyl, B is phenyl, A is CH,, Y® is 4-amidinobenzyl, R! is
hydrido, and X° is hydrido;

R2is 3-methy!phényl; Bis 4—phenyl, Ais CH2CH2l, Yisa
amidinobenzyl, R? is hydrido, and X° is hydrido; |

R2 is 3-aminophenyl, B is 3-chlorophenyl, A is CH,CH,, Y® is 4-
amidinobenzyl, R is hydrido, and X© is hydrido; . |

R2 s 3-aminophenyl, B is phenyl, A is CH,, Y° is 4-amidinobenzyl, R?
is hydrido, and X© is hydrido;

R2 is phenyl, B is 3-chlorophenyl, A is CH,CH,, Y° is 4-amidinobenzyl,
R} is hydroxy, and X° is fluoro; | -

R? is 3-dimethylaminophenyl, B is phenyl, A is CH,CH,, Y is 4-
amidinobenzyl, Rlis hydroxy, and X° is fluoro; |

R is2-methyiphenyl, B is phenyl, A is CH,CH,, Y° is 4-amidinobenzyl,
R is hydroxy, and X® is fluoro;

RZis phenyl, B is 3-aminophenyl, A is C(O)NH, Y° is 4-amidinobenzyl,

RY is hydroxy, and X is fluoro;

PCT/US00/08220
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R? is phenyl, B is 3-amidinophenyl, A is CH,, Y° is 4-amidinobenzyl, R
is hydroxy, and X is fluoro;

R%is 3-(N-methylamino)phenyl, B is phenyl, A is CH,CH,, Y0is4-
amidinobenzyl, Rlis hydroxy, and X° is fluoro;

R? is 3-methylsulfonamidophenyl, B is phenyl, A is CH,CH,, Y° is 4-
amidinobenzyl, Rlis hydroxy, and X© is fluoro;

R? is phenyl, B is 4-amidinophenyl, A is CH,, Y" is 4-amidinobenzyl, R}
is hydroxy, and X is fluoro;

R is 3-methylaminophenyl, B is phenyl, A is CH,CH,, Y is 4-
amidinobenzyl, R! is hydroxy, and X© is fluoro;

R? is phenyl, B is phenyl, A is CH,, Y° is 4-amidinobenzyl, R} is
hydroxy, and X° is fluoro;

R? is 3-methylphenyl, B is 4-phenyl, A is CH,CH,, Y°is 4
amidinobenzyl, R? is hydroxy, and X® is fluoro;

R? is 3-aminophenyl, B is 3-chlorophenyl, A is CHyCH,, Yis4
amidinobenzyl, RY is amino, and X° is hydrido;

" R%js 3-aminophenyl, B is phenyl, A is CH,, YCis 4-amidinobenzyl, Rl
is amino, and X° is hydrido;
| R%is phenyl, B is 3-chlorophenyl, A is CH,CH,, YCis 4-amidinobenzyl,

R is amino, and X© is hydrido;

R? js 3-dimethylaminophenyl, B is phenyl, A is CH,CH,, Y" is 4-
amidinobenzyl, R? is amino, and X° is hydrido;

R?js 2-methylphenyl, B is phenyl, A is CH,CH,, Y2is 4-amidinobenzyl,

R is amino, and X° is hydrido;
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R2 is phenyl, B is 3-aminophenyl, A is C(O)NH, ¥" is 4-amidinobenzyl,
R! is amino, and X® is hydrido; S

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, B is phenyl, A is CH,CH,, Y is 4-
amidinobenzyl, R? is amino, and X° is hydrido; |

R?is 3-methylsulfonamidophenyl, B is phenyl, A is CH,CH,, Yisa-
amidinobenzyl, R? is amino, and X® is hydrido;

R? is phenyl, B is 4-amidinophenyl, A is CH,, Y° is 4-amidinobenzyl, R
is amino, and X° is hydrido;

R2 is 3-methylaminophenyl, B is phenyl, A is CH,CH,, Y’ is 4-
amidinobenzy!, R! is amino, and XOis bydrido;

R2 is phenyl, B is phenyl, A is CH,, Y is 4-amidinobenzyl, R! is amino,
and X© is hydrido; _

R? is 3-methylphenyl, B is 4-phenyl, A is CH,CH,, Y is 4-
amidinobenzyl, R is amino, and X° is hydrido; -

R2 is 3-aminophenyl, B is 3-chlorophenyl, A is CH,CH,, Y’ is 4-
amidinobenzyl, R! is aminomethyl, and X© is hydrido;

R? is 3-aminophenyl, B is phenyl, A is CH,, Y is 4-amidinobenzyl, R!
is aminomethyl, and X© is hydrido;

R2 is phenyl, B is 3-chlorophenyl, A is CH,CH,, Y° is 4-amidinobenzyl,
R? is aminomethyl, and X is hydrido;

R? is 3-dimethylaminophenyl, B is phenyl, A is CH,CH,, Y is 4-
amidinobenzyl, Rlis aminomethyl, and X° is hydrido;
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R2 is 2-methylphenyl, B is phenyl, A is CH,CH,, Y° is 4-amidinobenzyl,
R1 is aminomethyl, and X° is hydrido;

R2 is phenyl, B is 3-aminophenyl, A is C(O)NH, Y® is 4-amidinobenzyl,
R} is aminomethyl, and X° is h'ydrido;l

RZis phenyl, B is 3-amidinophenyl, A is CH,, Yois 4-amidinobenzyl, R!
is aminomethyl, and X° is hydrido;

R?is 3~(N-methylamino)phenyl, B is phenyl, A is CH,CH,, Ylis4
amidinobenzyl, R1 is aminomethyl, and X° is hydrido;

R? is 3-methylsulfonamidophenyl, B is phenyl, A is CH,CH,, Y’ is 4-
amidinobenzyl, R? is aminomethyl, and X° is hydrido; | |

R2 is phenyl, B is 4-amidinophenyl, A is CH,, Y is 4-amidinobenzyl, R
is aminomethyl, and X© is hydrido; | | |

R? is 3-methylaminopbenyl, B is phenyl, A is CH,CH,, Y’ is 4-
amidinobenzyl, R is aminomethyi, and X is hydrido;

R2 is phenyl, B is phenyl, A is CHj, Y° is 4-amidinobenzyl, R is
aminomethyl, and X° is hydrido;

R?is 3-methylphenyl, B is 4—phenyl, A is CHyCH,, Yisa

amidinobenzyl, R! is aminomethyl, and X® is hydrido.

AR AR M)
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17. The compound as recited in Claim 2 having the Formula: -
1 .

x° 2

0
B/A\H /Y

0
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-CB8 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;

R2, R, R** R, and R are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, amidino, guanidino,
alkoxy, hydroxy, amino, alkoxyamino, lower alkylamino, alkyithio,
amidosulfonyl, monoalkyl amidosuifonyl, dialky! amidosulfonyi, alkyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido,

cyano, and Qb;
A is selected from the group consisting of single covalent bond and
(CI-l(Rls))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 (R7)NC(0) and N(R7);

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

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;
R2isZ° -Q;

2’ is selected from the gmﬁp consisting of a covalent single bond, O,

S, NH, and CH,;

Q is selected from the group consisting of aryl and heteroaryl wherein 2
carbon adjacent to the carbon at the point of attachment is optionally substituted

by R_g, 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

adjacent to RB and two atoms from the carbon at the point of attachment is

10 12

optionally substituted by Rlz, and any carbon adjacent toboth R~ andR ™ is

11

_ optionally substituted by R ";

9 11 13

R,R ,and R areindependently selected from the group

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

hatoalkoxy, hydroxyalkyl, carboxy, carboxamido, and cyano;
10

R" and Rlz are independently selected from the group consisting of -

hydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,
hydroxy, amino, alkoxyamino, lower alkylamino, alkylsulfonamido,
amidosulfonyl, monoalkyl amidosulfonyl, dialkyl amidosulfonyl,
hydroxyalkyt, aminoalkyl, carboalkoxy, carboxy, carboxyalkyl,

amidocarbonyl, halo, haloalkyl, and cyano;
241
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Y? is formula (IV):

(IV)

.6 J5 6 .
whereinD ,D ,J ,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 D5 D6 Js .dJG
isO, nomorethanoneost D6 JS andansS oneost D6 Js andJ6

mustbeacovalentbondwhentwoost D6 JS andJsareOandS andno

morethanfourofD D IsandJ are N;

R16 Rn R18 and ng are mdependently selected from the group

consisting of hydrido, amidino, guanidino, carboxy, haloalkylthxo, alkoxy,
hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl, alkylsuifonyl,
alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
aminoalkyl, and cyano;

R16 and ng are optionally Q with the proviso that no more than one

oleGandR1 ISQ atthesameumeandthatQ 1sQ 3

Q is selected from the group consnstmg of NRZOR21 Q wherem

Q" is hydrido, C(NRZS)NRBRM and N(R 26, cNRPINREYRZY, with
the provisos that no more than one of RZO and R21 is hydroxy at the same time

and that no more than one ofR23 and R24ishydroxyatthesameﬁme;
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. R.zo, R21, R23, R24, st, and R26' are independently selected from the

.group consisting of hydrido, alkyl, and hydroxy;

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

CH,, and CH,CH,.

18. The compound as recited in Claim 17 or a pharmaceutically acéeptable salt
thereof, wherein; ' '

B is selected from the group consisting of hydrido, ethyl, 2-propynyl,
2-propenyl, propyl, isopropyl, butyl, 2-butenyl, 3-butenyl, 2-butyayl, sec-
butyl, fert-butyl, isobutyl, 2-methylpropenyl, 1-pentyl, 2-pentenyl, 3-pentenyl,
4-pentenyl, 2-pentynyl, 3-pentynyl, 2-pentyl, 1-methyl-2-butenyl, 1-methyi-3-
butenyl, 1-methyl-2-butynyl, 3-pentyl, 1-ethyl-2-propenyl, 2-methylbutyl, 2-
methyl-2-butenyl, 2-methyl-3-butenyl, 2-methyl-3-butynyl, 3-methylbutyl, 3-
methyi-z-butényl, 3-methyl-3-butenyl, 1-hexyl, 2-hexenyl, 3-hexenyi, 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-heptynyl, 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-hexyny!, 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-3-pentynyl, 2,2,2-
trifluoroethyl, 2,2-difluoropropyl, 4-triflucromethyl-5,5,5-trifluoropentyl, 4-
trifluoromethylpentyl, 5,5,6,6,6-pent_aﬂilorohexyl, 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 point of attachment of B to A with one or more

of the group consisting of R32, R33, R34, Rss, and R36;

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,
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‘methylthno, ethyithio, nsopropylthlo trifluoromethyl, pentafiuoroethyl, 2,2,2-

trifluoroethyl, 2,2,3,3,3-pentaﬂuoropropyl tnﬂuoromethoxy, 1 1,2.2-
tetrafluoroethoxy, fluoro, chloro, bromo, amidosulfonyl, N-
methylamidosulfonyl, N.N-dlmethylanndosulfonyl:, hydg'oxymethyl, 1-
hydroxyethyl, 2-hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethyl,
methoxycarbonyl, ethoxycarbonyl, amidocarbonyl, N-methylamidocarbonyl, -
N,N-dimethylamidocarbonyl, cyano, and Q%

A is selected from the group consisting of singie covalent bond, NH,

N(CH;), N(OHD CH, CH3CH, CF;CH, NHC(0), N(CH3)C(O),
C(OINH, C(OYN(CH), CHaCHy, CHaCHoCHy CH3CHCHy, and

'Rl and X° are independently selected from the group consisting of
hydrido, hydroxy, amino, amidino, hydroxyamino, aminomethyl, 1-
aminoethyl, methylamixio, diinethylamino, cyano, methyl, ethyl,
trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, methoxy,
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, methoxyémino, methyithio,
ethylthio, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chioro, and |
bromo; ' ' ' '

R?is2°Q;

2is seler_:téd from the group consisting of a covalent singfe 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, 5-isoxazolyl, 2-pyridyl, 3-
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 optiOnaHy substituted by Rg, the
other carbon adjacent to the carbon at the point of attachment is optionally

substituted by R » a carbon adjacent to R9 and two atoms from the carbon at
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the point of attachment is optionally substituted by Rlo, a carbon adjacentto |

RY3 and two atoms from the carbon at the point of attachment is optionally

substituted by R 2, and any carbon adjacent to both R ' and R 2 is optionally

substituted by Rl 1.

R9, Rn, and RI3 are independentlj selected from the group consisting

of hydrido, amidino, guanidino, carboxy, methyl, ethyl, propyl, isopropyl,
methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino, N-methylamino,

N ,N-dimethylamino, N-ethylamino, methylthio, ethylthio, isopropylthic,
trifluoromethyl, pentafluorcethyl, 2,2,2-trifluorcethyl, 2,2,3,3,3-
pentafluoropropyl, triflucromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro,
chloro, bromo, methanesulfonamido, amidosulfonyl, N-methylamidosuifonyl,
N,N-dimethytamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-
hydroxyethyl, 2,2.2-trifluoro-1-hydroxyethyl, amidocarbonyl, N-
methylamidocarbonyl, N,N-dimethylamidocarbonyl and cyano;

Rlo and R12 are mdependently selected from the group consisting of

hydrido, amidino, guanidino, carboxy. carboxymethyl, methyl, ethyl, propyl,
isopropyl, methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino, '
methoxyamino, ethoxyamino, acetamido, trifluoroacetamido, aminomethyl, -
aminoethyl, 2-aminoethyl, N-methylamino, dimethylamino, N-ethylamino,
methanesulfonamido, amidosulfonyl, N-methylamidosulfonyl, N,N-
dimethylamidosuifonyl, hydroxymethy!, 1-hydroxyethyl, 2-hydroxyethyl,
2,2, 2-trifluoro-1-hydroxyethyl, methoxycarbonyl, ethoxycarbonyl,
amidocarbonyl, N-methylamidocarbonyl, N.N-dimethylamidocarbonyl,
fluoro, chloro, brdmo, and cyano;

Y? is selected from the group consisting of:

1-Q°4-Q* 2R "*3-R" 75 R'®.6-R Pbenzene,

2-Qb-5-Qs-6—Rl7-4-R_18-2-R19pyric_line,

AL |
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3.026-Q%2R'®.5 R84 R pyridine, 2-0°4-0°3-R 1°.6:R B pyrazine, 3-

Q-6-0° 2R 5R ™ 4 R Ppyridazine,
2.Q°-5.0°6R!"-4-R ®pyrimidine, 5-Q°-2-0-3-R'®-6-R pyrimidine,
3.Q°-5.Q°4-R'%2.R Pthiophene, 2.Q°-5.Q°3-R 5.4 R thiophene,

3 -Qb-S-Qs -4—R16-2-R19furan. 2-Qb-5-Qs-3-Rl6 -4—R17furan,

3-Q0-50°4-R " 2-R ®pyrrote, 2-Q°-5.0°3-R 6 4-R  pyrrote,

4Q%2-0°-5-R Pimidazole, 2-Q°4-G°-5-R  Vimidazole,

3.Q0.5.0%-4-R Cisoxazole, 5-QP3-G* 4R Cisoxazcle,
2.Q°-5Q° 4R pyrazole, 4-Q"-2-0°-5-R thiazole, and
2—Qb-5-Qs-4-Rl7thiazole; __

16 8 9 ...

R R R and R~ are independently selected from the group
consisting of hydrido, meihyx ethyl, isopropyl, propyl, carboxy, amidino,
guanidino, methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino,
aminomethyl, I-a_mmoethyl 2-aminoethyl, N-methylamino, dimethylamino,
N-ethylamino, methyithio, ethylthio, isopropyithio, trifluoromethylthio,
methylsulfinyl, ethylsulfinyl, methylsulfonyl, ethyisulfonyl, trifluoromethyl,
pentafluoroethyl, 2,2,2-trifluoroethyl, 2,2,3 3,3-pentafluorcpropyl,
trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chloro, bromo,
amidosulfony!, N-methylamidosulfonyl, N,N-dimethylamidosulfonyl, =
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 2,2,2-trifluoro-1-
hydroxyethyl, and cyano; _

RS and R'® are optionatty Q® with the proviso that no more than one of
R'® and R' 15 Q® at the same time and that Q° is Q%

Q is selected from the group conmstmg of NRZOR21 Q , Wherein Q

is hydrido, CNR)NRZR, and NRZOCINRZINRE )R, with the
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provisos that no more than one of .RZQ and R_21 is hydroxy at the same time and

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

R?® R¥, R, R?* R%, and R?® are independently selected from the

group consisting of hydrido, methyi, ethyl, propyl, butyl, isopropyl, and hydroxy;
Q is selected from the group consxsung of a single covalent bond,
CHz. and CHzCHz

19. The compound as recited in Claim 18 cra phannaceuucally acceptable salt
thereof, wherein;

B is selected from the group consisting of hydndo,ethyl 2-propenyl,
2-propynyl, propyl, isopropyl, butyl, 2-butyl, (R)-2-butyl,(S)-2-butyl, zerz-
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-hydroxyethyl, 2-
amidinoethyl, 2-guanidinoethyl, 3-guanidinopropyl, 4-guanidinobutyl, 3-
hydroxypropyl, 4-hydroxybutyl, 6-cyanohexyl, 2-dimethylaminoethyl, 3-
methylbutyl, 2-methylbutyl, (S)-2-methylbutyl, 3-aminopropyl, 2-hexyl, and
4-aminobutyi; e .

A is selected from the gxbup consisting of single covalent bond.CH,,

NHC(O), CH,CHy, CH2CH2CH2. and CH3CHCH2,

R and X° are independently selected from the group consisting of
hydrido, hydroxy, amino, amidino, hydroxyamino, aminomethyl,
methylamino, cyano, methyl, trifluoromethyl, methoxy, hydroxymethyl,
methoxyamino, methylthio, trifluoromethoxy, fluoro, and chloro;

R2is ZO-Q;

Z° is selected from the group consisting of a covalent single bond, O,

S, NH, and CH,;
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) Qis selected from the group consisting of 5—ammo-3- .
amidocarbonylphenyl, S-ammo-z-ﬂuorophenyl 3-ammo-5-
hydroxymethylphenyl, 5-amino-3-methoxycarbonytphenyl, 3-amidinophenyl,
3-amino-2-methyiphenyl, S-amino-2-methyithiophenyl, 3-aminophenyl,
benzyl, 3-carboxyphenyl, 3-carboxy-5-aminophenyl, 3-carboxy-5-
hydroxyphenyl, 3-carboxymethyl-5-amiriophenyl, 3-carboxymethyl-5-
hydroxyphenyl, 3-carboxymethylphenyl, 3-chiorophenyl, 2-chlorophenyl,
2,6-dichlorophenyl, 3-cyanophenyl, 3-dimethylaminophenyl, 2-fluorophenyl,
3-fluorophenyl, 2,5-difluorophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 3-
methanesulfonylaminophenyl, 2-methoxyphenyl, 3-methoxyphenyl, 3-
methoxyaminophenyl, 3-methoxycarbonylphenyl, 2-methylaminophenyl, 3-
methylaminophenyl, 2-methyiphenyl, 3-methylphenyl, 4-methyiphenyl,
phenyl, 3-trifluoroacetamidophenyl, 3-t1-'iﬂuor0methylpheziyl, 2-
triflucromethylphenyl, 5-amino-2-thienyl, S-amino-3-thienyf, 3-bromo-2-
thienyl, 3-pyridyl, 4-pyridyl, 2-thienyl, and 3-thienyl;

Yis selected from the group consisting of:
1-Q°4Q* 2R 3 R"-5R'® 6 R ®benzen,

2.Q0-5:0%6R 4R '8 2R Ppyridine,

3.Q°6.0° 2R 5 R 4R Y pyridine,
3.Q°-5-0°4R'®.2-R Phiophene, and 2—Qb-5Qs-3-Rl§-4Rl7tMophem:

R16 and ng are independently selected from the group consisting of

hydrido, amidino, amino, aminomethyl, methoxy, methylamino, hydroxy,
hydroxymethyl, fluoro, chioro, and cyano; '

R16 and ng are optionally Qb with the proviso that no more than one

of R16 and ng is Qb at the same time and that Qb is Qbe;

Rl7 and Rls are independently selected from the group consisting of

hydrido, fluoro, chioro, hydroxy, hydroxymethyl, amino, carboxy, and cyano;

Qb is selected from the group consisting of Qbe wherein QI:'e is hydrido

and C(NRZS)NRBRM
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R23, R-24, and st are-independently selected from the group consisting of

hydrido and methyl;
Q’is CH,.

5 20.The compound as recited in Claim 17 baving the Formula: -

1
/k(Rz ' .
'1 | N\/ﬂ\ o |
<y e

o
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 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;

R32, R33, R34. R35’ 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] amidosuifonyl, dialkyl amidosulfonyl, alkyl, halo,

haloatkyl, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido,

cyano, and Qb; _
A is selected from the group consisting of single covalent bond and
20 (CH(RX_S))pa-(W7)l.r wherein rr is an integer selected from O through 1, pa is
an integer selected from O through 3, and W7' is'N(R7);

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

—_—
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Rls is selected from the group consisting of hydﬁdo, halo, alkyl, and

haloatkyl;

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;

R2is2’-Q;

7’ isa covalent singie 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

by R9, the other carbon adjacent to the carbon at the point of attachment is
optionally substituted by Rr{ a ca;-bon adjacent to R9 and two atoms from the
carbon at the point of attachment is optionally substituted by Rm, a carbon

adjzn:c:ntno.lll_3 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;

Rg, R1 1, and R13 are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkoxy, alkylsulfinyl, alkylsuifonyl, amidosulfonyl,
monoalkylanndosulfonyl alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl
carboxy, carboxarmdo. and cyano;

Rlo and R are independently selected from the group consisting of

hydrido, acetamido, haloace:amido. 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):
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_ ® {IV)
S5 65 6
whereinD ,D ,J ,andJ are mdependently selected from the group

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

thanonensacovalentbond K isC, nomorethanoneofD JS andJs"

5 is O, no more than one ost D6 35 and 16 is S, one ost D6 Js and 16

mustbeacovalentbondwhentwoost D6 J5 andJGareOandS and no

morethanfourofD5 D6 Js andJ ~are N;

R16 Rr7 R18 and nga.re independently selected from the group

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

10  hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl, alkylsuifonyl,
atkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, halcalkoxy, hydroxyalkyl
aminoalkyl, and cyano,

R16 and R are optxonally Q with the proviso that no more than one of

R16andR 1sQ at_-thesamenmea.ndtha_tQ 1sQ :

15 Qb is selected from the group consisting of NRZOR21 Qh‘e wherein Qbe

hydrido, N(R )C(Nst)N(RB)(R%) ahd C(NR )NR23R24

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

group consisting of hydrido and alkyl;
Q’is CH,.

T D
.*x C L M s &
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21. The compound as recited in Claim 17 ora pha:maceutlcally acceplable 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, terr-
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, l-methyl-z-p'entenyl.' 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, S-heptenyl, 2-heptynyl,
3-heptynyl, 4-heptynyl, 5-heptynyl, 2-heptyl, l-methyl-2¥hexenyl, 1-methyl-
3-hexenyl, 1-methyl-4-hexenyl, 1-methy}-2-hexynyl, 1-methy!-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-trifluorcethyl, 2,2-difluoropropyl, 4-
trifluoromethyl-5,5,5-trifluoropentyl, 4-trifluoromethylpentyl, 5,56,6.6-
pentafluorohexyl, and 3,3,3-trifluoropropyl, wherein each member of group B

is opnonally substituted at any carbon up to and including 5 atoms from the

pomtofattachmentothoAmﬂmneormoreofthe groupconslstmgofR 32

R33 R34 R35 and R36

: R32 R33 R34 R35 and R36 are independently selected from the

group consisting of hydrido, amidino, guanidino, methyl, ethyl, methoxy,
ethoxy, hydroxy, amino, N-methylamino, dimethylamino, methylthio,
ethylthio, trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyi, fluoro,
chioro, bromo, amidosulfonyl, N-methylamidosuifonyl, hydroxymethyl,

amidocarbonyl, carboxy, cyano, and Qb;

A is selected from the group consisting of single covalent bond, NH,
N(CH3), CHy, CH5CH, and CH,CHy;

A is optionally selected from the group consisting of CH,N(CH3),
CH2N(CH2CH3), CH2CH2N(CH3), and CH2CH2N(CH2CH3) with the
proviso that B is hydrido; '
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X© is selected from the group consisting of hydrido, hydroxy, amino,
amidino, aminomethyl, cyano, methyl, triflucromethyl, hydroxymethyl, and
fluoro;

R is selected from the grbup consisting of hydrido, hydroxy, amino,
aminomethyl, methylamino, cyano, methyl, trifluoromethyl, methoxy,
methyithio, 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

9
substituted by R, the other carbon adjacent to the carbon at the point of

attachment is optionally substituted by .RB, a carbon é.djaceni to R9 and two

atoms from the carbon at the point of _at_tachrixent is optionally substituted by

Rw, a carbon adjacent to RB and two atoms from the carbon at the point of

attachment is optionaily substituted by Rlz, and any carbon adjacent to both - -

Rlo and R12 is optionally substituted by R1 l;

9 11 . ' .
R, R1 ,and R13 are independently selected from the group consisting

of hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, methylthio, triflucromethyl, pentafiuoroethyl, 2,2,2-
trifluoroethyl, fluoro, chioro, bromo, amidosulfonyl, N-methylamidosulfonyl,
N,N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, amidocarbonyl,
N-methylamidocarbonyl, carboxy, and cyano;

10 2 . N
R and R1 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,

pentafivoroethyl, 2,2,2-trifluoroethyl, 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:
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l.Q"Lq_(f.:z.R.m,-_3-R-l 7-5-R$-6—R”benzenm

Z-Qb-S-Qs-6-R17-4-R18~2-R19pyridine, 2—Qb-5-Qs-3-R-16-4—R17thiophene, :

3.0°6-Q"2R'®.5R B4R pyridine, 3-QP-5-Q° 4R 1°.2-R P thiophene,

3.Q°5-Q*4-R " 2R furan, 2-Qb-5-Qs-3-Rl 6 4R furan,

3-Q°5-Q° 4R 82 R pymrole, 2-Q°5-0°3-R 4R pymrote,

4-Qb-2-Qs-5-R19thiazole, and 2-Q°-5-Q°4-R thiazole;

R16 Rr7 R 18 , andR 9are 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, -
triflucromethoxy, fluoro, chloro, amidosulfonyl, N-methylamidosulfonyl,
hydroxymethyl carboxy, and cyano.

Q is selected from the group consmtmg of NRZOR.Zl
25..23.24 25 B__24. -

C(NR JNR "R ,and N(R JCINR )NR ™ XR™ ), with the provnso that

said Q group is bonded dtrectly to a carbon atom;

RZO Rz1 Rz3 R24 R25 and R26 are mdependently selected from the

group consisting of hydrido, methyl, and ethyi;
Q*is CH,.

22. The compound as recited in Claim 21 ora phmnaceuncally 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, rert-
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-hydroxyethyl, 2-
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amidinoethyl, 2-guanidinoethyl, 3-guanidinopropyl, 4-guanidinobutyl, 3-
hydroxypropyl, 4-hydroxybutyl, 6-cyanohexyl, 2-dimethylaminoethyl, 3-
methylbutyl, 2-methylbutyl, (S)-2-methylbutyl, 3-aminopropyl, 2-hexyl, and
4-aminobutyl;

A is selected from the group consisting of single covalent bond, CH,,
CH3CH, and CH2CHz;

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, trifluoromethy}, and fluoro;

R? is selected from the group consisting of S-amino-3-
amidocarbonylphenyl, 5-amino-2-fluorophenyl, 3-amino-5-
hydroxyniethylphenyl, 5-amino-3-methoxycarbonylphenyl, 3-amidinophenyt,
3-amino-2-methylphenyl, 5-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-carboxymethyiphenyl, 3-chlorophenyl, 2-chloropheny!,

2.6-dichlorophenyl, 3-cyanophenyl, 3-dimethylaminophenyl, 2-flucrophenyl,
3-fluorophenyl, 2,5-diflucrophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 3-
methanesulfonylaminophenyl, 2-methoxyphenyl, 3-methoxyphenyl, 3-
methoxyaminophenyl, 3-methoxycarbonylphenyl, 2-methylaminophenyl, 3-
methylaminophenyi, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl,
phenyl, 3-trifluoroacetamidophenyl, 3-trifluoromethyipheny!, 2-
trifluoromethylphenyl, S-amino-2-thienyl, 5-amino-3-thienyl, 3-bromo-2-
thienyl, 3-pyridyl, 4-pyridyl, 2-thienyl, and 3-thienyk;

YC is selected from the group consisting of:
1-9°4-Q*2R"*3.R "5 R ® 6. R ®henzene,
2Q°-5Q°6R! 4R "8 2 R pyridine,

3060 2R "6 5 R84 R pyridine,
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3.Q°-5Q%4R 6—2—R * thiophene, and 2Q°-5.Q° -3-R1 48! thlophene

19
R 16 and R  are independently selected from the group consxsung of

hydrido, amidino, amino, aminomethyl, methoxy, methylamino, hydroxy,
hydroxymethyl, fluoro, chioro, and cyano; _

R16 and R19 are optionally Qb with the proviso that no more than one
of R'S and R'® is @ at the same time and that @ is Q%;
Rr7 and Rls are independently selected from the group consisting of
hydrido, fluoro, chioro, hydroxy, hydroxymethyl, amino, carboxy, and cyano;

Qb is selected from the group consisting of Qbe wherein Qbe is hydrido

and C(NRzS)NRz;R;?4

R23 R24. and st are xndependently selected from the gmup consxstmg of

hydrido and methyl
Qis CH,.

23. The compound as recited in Claim 22 ora phamaeeuncally aeeeptable salt
thereof, wherein;

B is selected from the group eonsisting of hydrido,ethyl, 2—prope|_1yl,
2-propynyl, propyl, isopropyl, butyl, 2-butyl, (R)—2~buty1.(S)—2-buty1, tert-
butyl, isobutyl, 1-pentyl, 3-pentyl, 2-methylbutyl, 2,2,2—triﬂlioroethyl, 6-
amidocarbonylhexyl, 4-methyl-2-pentyl, 3-hydroxypropy!, 3-methoxy-2-
propyl, 2-methoxyethyl, 2-methyl-2-butyl, 3-methyl-2-bufyl, 2-
dimethylaminopropyl, 2-cyanoethyl, 6-hydroxyhexyl, 2-hydroxyethyl, 2-
amidinoethyl, 2-guanidinoethyl, 3-guanidinopropyl, 4-guanidinobutyl, 3-
hydroxypropyl, 4-hydroxybutyl, 6-cyanohexyl, 2-dimethylaminoethyl, 3-
methylbutyl, 2-methylbutyl, (S)-2-methylbutyt, 3-aminopropyl, 2-hexyl, and
4-aminobutyl;

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

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;

‘R1 is selected from the group consisting of hydrido, hydroxy, amino,
aminomethyl, cyano, methyl, trifluoromethyl, and fluoro; :
R is selected from the group consisting of 5-amino-2-fluorophenyl, 3-
amino-2-methylphenyl, 5-amino-2-methylthiophenyl, 3-aminophenyl, 3-
carboxyphenyl, 3-cyanophenyl 3-methoxycarbonylphenyl phenyl and 3-
pyridyl; : _
Y’ is selected from the group consisting of S-amidino-2-thienylmethyl,
4-amidinobenzyl, 2-fluoro4-amidinobenzyl, and 3-fluoro-4-amidinobenzyl.

24. A compound as recited in Claim 17 where said compound is seiected from
the group having the Formula:

ora phamm’ceuticélly acceptable salt thereof, wherein:

R2is 3-aminophenyl, B is 2,2,2-trifluoroethyl, A is single bond, Yis4-
amidinobenzyl, R1 is hydrido, and X© is hydrido; | "

R? is 3-aminophenyl, B is (5)-2-butyl, A is single bond, Y° is 4-
amidinobenzyl, R? is hydrido, and X© is hydrido;

R is 5-amino-2-fluorophenyl, B is isopropyl, A is single bond, Y° is 4--
amidinobenzyl, R_l is hydrido, and X© is hydrido; |

R2 is 2-methyl-3-aminophenyl, B is isopropyl, A is single bond, Y is 4-
amidinobenzyl, R1 is hydrido, and X© is hydrido; |
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* R? is 3-aminophenyl, B is ethyl, A is single bond, Y° |s Mﬂinobenzyl.

R1 is hydrido, and X® is hydrido; | o D

R? is 3-aminophenyl, B is ethyl, A is singte bond, Y° is 4-amidino-2-
ﬂuorobe=nzyl. RY is hydrido, and X° is hydrido;

R2 is 3-aminophenyl, B is 2-propenyl, A is single bond, Y is 4-
amidinobenzyl, RY 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 hydrido;

R2 is 3-aminophenyl, B is isopropyl, A is single bond, Y° is 4-
amidinobenzyl, R! is hydrido, and X© is hydrido;

R2 is 3-aminophenyl, B is 2-butyl, A is single bond, Y? is 4-
amidinobenzyl, R1 is hydrido, and X° is.hyd_rido:

R? is 3-aminophenyl, B is (R)-2-butyl, A is single bond, Y’ is 4-
amidinobenzyl, R1 is hydrido, and X° is hydrido;

R2 js 3-aminophenyl, B is 2-propynyl, A is single bond, Y® is 4~
amidinobenzyl, R is hydrido, and X© is hydrido;

R?is 3-aminopheny!, B is 3-pentyl, A is single bond, Yis4
amidinobenzyl, R is hydrido, and X® s hydrido;

R? is 3-aminophenyl, B is hydrido, A is CH,, Y? is 4-amidinobenzyl, R1
is hydrido, and X is hydrido; |

* R?is3-aminophenyl, B is ethyl, A is CH,, Y° is 4-amidinobenzyl, R1 is

hydrido, and X© is hydrido;

R%is 3-aminophenyi, 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, Y is 4-amidinobenzyl,
R is hydrido, and X® is hydrido;
R2is 3-aminophenyl, B is propyl, A is single bond, Y is 4-amidino-2-
fluorobenzyl, R1 is hydrido, and X® is hydrido;
s . RZis3-aminophenyl, B is 6-amidocarbonylhexyl, 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 X is hydrido;
R is 3-aminophenyl, B is tert-butyl, A is single bond, Y° is 4-
10  amidinobenzyl, R1 is 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; |
R? is 3-aminophenyl, B is 2-methylpropyl, A is single bond, Y° is 4-
amidino-2-fluorobenzyl, R1 is hydrido, and X° is hydrido;
15 RZis3- -aminophenyl, B is butyl, A is single bond, vis 4-armdmobenzyl
R1 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—propy! A is single bond, Yo is4-
20  amidinobenzyl, R? is hydrido, and X is hydrido;
R2is 3-aminophenyl, B is 2-methoxy-2-ethyl, A is single bond, Yisa
amidinobenzyl, R is hydrido, and X® is hydrido;
R%is 3-aminophenyl, B is 2-propyl, A is single bond, Y'is 5-atmdm0—2-
thienylmethyl, R} is hydrido, and X® is hydrido;

I
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RZis 3-aminophenyl, B is 2-propyl, A is single b'ond,--Yo_ is 4-dmidino-3-
fluorobenzyl, Rlis hydrido, and X° is hydrido;

R2 is 3-carboxyphenyl, B is 2-propyl, A is single bond, Y° is 4
amidinobenzyl, R1 is hydrido, and X° is hydrido;

R2 is 3-aminopbenyl, B is 2-propyl, A is single bond, Y° is 4-amidino-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, R1 is aminomethyl, and X° is hydrido;

R? is 3-aminophenyl, B is (S)-2-butyl, A is single bond, Y® is 4-
amidinobenzyl, R} is aminomethyl, and X© is hydrido; -

R2 is 5-amino-2-fluorophenyl, B is isopropyl, A is single bond, Y° is 4-
amidinobenzy}, R! is aminomethyl, and X© is hydrido;

R2 is 2-methyl-3-aminophenyl, B is isopropyl, A is single bond, Y® is 4-
amidinobenzyl, R! is aminomethyl, and X° is hydrido;

R2is 3-aminophenyl, B is ethyl, A is single bond, YPis 4-amidinobenzyl,
R1 is aminomethyl, and X° is hydrido;

R2 is 3-aminophenyl, B is ethyl, A is single bond, Y° is 4-amidino-2-
fluorobenzyl, R? is aminomethyl, and X® is hydrido;

R2 is 3-aminophenyl, B is 2-propenyl, A is single bond, Y° is 4-
amidinobenzyl, R? is aminomethyl, and X® is hydrido;

R2 is 3-aminophenyl, B is isopropyl, A is single bond, Y° is 4-amidino-2-
fluorobenzyl, R is aminomethyl, and X© is hydrido;

R%is 3-aminophenyl, B is isopropyl, A is single bond, Ylis4

amidinobenzyl, R1 is aminomethyl, and X is hydrido;

R

260 AT A




‘WO 00/69826 | PCT/US00/08220

* R? is 3-aminophenyl, B is 2-butyl, A is single bond, Y’ is 4-
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 aminomethy!, and X® is hydrido:
5 R is 3-aminophenyl, B is 2-propynyl, A is single bond, Y° is 4-
amidinobenzyl, R! is aminomethy}, and X° is hydrido;
R is 3-aminophenyl, B is 3-pentyl, A is single bond, Y® is 4-
amidinobenzyl, Rlis aminomethyl, and X is hydrido;
R? is 3-aminophenyl, B is hydrido, A is CH,, Y? is 4-amidinobenzyl, R1
10 is amino.methyl, and X© is hydrido;
R? is 3-aminophenyl, B is ethyl, A is CH,, Y° is 4-amidinobenzyl, R® is
aminomethyl, and X° is hydrido; |
R?is 3-aminophenyl, B is 2-methypropyl, A is single bond, Y is4-
-amidinobenzyl, R! is aminomethyt, and X© is hydrido; | |
15 R? is 3-aminophenyl, B is 2-propyl, A is CHyCH, Y” is 4-amidinobenzyl,
R1 is aminomethyl, and X° is hydrido; | N
R%is 3-aminophenyl, B is propyl, A is smgle 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
20  4-amidinobenzyl, R1 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:
R?is 3-aminophenyl, B is tert-butyl, A is single bond, Ylis4

amidinobenzyl, R is aminomethyl, and X is hydrido;
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R2 is 3-aminophenyl, B is 3-hydroxypropyl, A is single bond, Y is 4-
amidinobenzyl, R is aminomethyl, and X° is hydrido;

R2 is 3-aminophenyl, B is 2-methylpropyl, A is single bond, Y° is 4-
amidino-2-fluorobenzyl, R1 is aminomethyl, and X° is hydrido;

RZjs 3-aminophenyl, B is butyl, A is single bond, Yois 4-amidinobenzyl,
R? is aminomethyl, and X© is hydrido;

~ R? is 3-aminophenyl, B is 3-methoxy-2-propyl, A is single bond, Y is 4-

amidinobenzyl, Rlis aminomethyl, and X° is hydrido;

RZ s 3-aminophenyl, B is 3-methoxy-2-propyl, A is single bond, Ylis4-
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, RY is aminomethyl, and X° is hydrido; |

R2 is 3-aminophenyl, B is 2-propyl, A is single bond, Y” is S-amidino-2-
thienylmethyl, R? is aminomethy!l, and X is hydrido; |

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;

R is 3-carboxyphenyl, B is 2-propyl, A is single bond, Y® is 4-
amidinobenzyl, R! is aminomethy), and X is hydrido;

R?is 3-aminophenyl, B is 2-propyl, A is single bond, v? is 4-amidino-3-

fluorobenzyl, R! is aminomethyl, and X° is hydrido.

25. The compound as recited in Claim 2 having the Formula:

T
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or a pharmaceutically acceptable sait thereof, wherein;
B is selected from the group consisting of C3-C7 cycloaikyl 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 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 carbon sand a nitrogen adjacent 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 aﬁachment is optionally substituted with Rm, a ring carbon or
nitrogen adjacent to the Rls position and two atoms from the point of
attachment is optionally substituted with'Rlz, a ring carbon three atoms from
the point of attachment and adjac::ent to the R10 position is optionally
substituted with Ru, a ring carbon three atoms from the point of attachment
and adjacent to the R12 position is optionally substituted with R3-3, and aring
carbon atoms from the point of awuchmeﬁt and adjacent to the Ru and R33
positions is optionally substitﬁted with R34:

Rg, Ru, and R13 are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkylsulfonamido, alkylsulfinyl, alkylsulfonyl,
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amidosulfonyt, monoalkyl amidosixlfonyl, alkfl, ﬁlkdxy; halohaloalkyl, N
haloalkoxy, hydroxyalkyl, carboxy, carboxamido, and cyano;

R md R are independently selected from the group consistixig of

hydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,
hydroxy, amino, alkoxyamino, lower alkylamino, alkylsulfonamido,
amidosulfonyl, monoalkyl amidosulfonyl, dialkyl amidosulfonyl,
hydroxyalky!, aminoalkyl, carboalkoxy, carboxy, carboxyalkyl,
amidocarbonyl, halo, haloatkyl, and cyano; )

R33 and R34 are independently selected from the group cmsi‘sﬁhg of

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
(CH(R ™)) (W )y wherein rris an integer selicted from O through 1, pa s

an integer selected from O through 3, and W7 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;

Rls 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, alkylthio, alkoxyamino, haloalkyl,
haloalkoxy, and halo; '

R2isZ° Q
Z° is selected from the group consisting of a covalent single bond, O,
S, NH, and CHy;

—_—
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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

by Rg,theothermbonadjacenttothewbonanhepointofauachmentis
optionally substituted by RB, a carbon adjacent to R9 and two atoms from the |
5 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 Rlo and R12 is

optionally substituted by R1 1;
Yo is formula (IV):

S
zm\JI f/r\ 6/R18

RIG/DS\ T

10 @ . (IV) _
. 5 6 J5 6 .
whereinD", 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 DS, D6, Js, and 16

is O, no more than one of Ds. D6, J5 , and 16 is S, one of Ds, DG,'.IS, and 16

15 must be a covalent bond when two of-Ds, D6, J's, and J6 are Oand S, and no

more than four of Ds, D6. JS, and 16 are N;

16 19

17 18 o
R ,R ,R ", and R are independently selected from the group

consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
hydroxy, amino, lower alkylamino, alkylthio, alkylsulfiny!, alkylsulfonyl,
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alkanoyl haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl
ammoalkyl and cyano;

R16 and ng are optionally Q with the proviso that no more than one -

ofR andR 1sQ atthesametuneandthatQ ISQ

Q is selected from the group consisting of Nll’.zol{21 Q wherein Q

hydrido, and C(NRZS)NR:BR24 with the provisos that no more than one of R20

and R:Zl is hydroxy at the same time and that no more than'dne of R and % is
hydroxy af the same ume l.

R20 R21 R23 R24 and st are independently selected from the group
consisting of hydrido, alkyl, and hydroxy; .

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

CH2. and C!'lzCHz.

26. The compoumdastecmdmCla:mZSorapharmaeeuucaﬂy aweptablesalt
thereof, wherein;

B is selected from the group consisting of cyc!opropyl cyclobutyl,
oxetan-3-yl, azetidin-1-yl, azetidin-2-yl, azetidin-3-yl, thiaetan-3-yl,
cyclopentyl, cyclohexyl, norbornyl, bicyclo[3.1.0]hexan-6-yl, and

cycloheptyl, wherein each ring carbon is optionally substituted with R, ring
carbons and a nitrogen adjacent to the carbon atom at the point of attachment is
optionally substituted with R9 or Rls, a ring carbon or nitrogen adjacent o the
R9 position and two atoms from the point of attachment is opt:ionally'

substituted with Rlo, and a ring carbon or nitrogen adjacent to the RB
position and two atoms from the point of attachment is optxona]ly substituted

thhR 2
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Rg, R'L, and R are independently selected ftin the group consisting

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-
pentafluoropropyl, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro,
chloro, bromo, methanesulfonamido, amidosulfonyl, N-methylamidosulfonyt,
N,N-dimethylamidosuifonyl, hydroxymethyl, 1-hydroxyethyl, 2-
hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethyl, amidocarbonyl, N-
methylamidocarbonyl, N,N-dimethylamidocarbonyl, and cyano;

Rw and R12 are independently selected from the group consisting of
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-niethylamino, dimethylamino, N-ethylamino,
methanesulfonamido, amidosulfonyl, N-methylamidosulfonyl, N,N-
dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,

2,2 2-trifluoro- 1-hydroxyethyl, methoxycarbonyl, ethoxycarbonyl,
amidocarbonyl, N-methylamidocarbonyl, N,N-dimethylamidocarbonyl,
fluoro, chioro, bromo, and cyano; ' -

R33 and R34 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,
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-hydroxyethyl,
methoxycarbonyl, ethoxycarbonyl, amidocarbonyl, N-methylamidocarbonyl,

N,N-dimethylamidocarbonyl, cyano, and Qb;
-
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A is selected from the group consisting of single covalent bond, NH,
N(CHg), N(OH), CH,, CH3CH, CF3CH, NHC(0), NCH3)C(0),

C(O)NH, C(O)N(CH3), CH,CHy, CH,CH,CHy, CHCHCHy, and
CF3CHCHy; | ”

Rl and X°© are independently selected from the group consisting of
hydrido, hydroxy, amino, amidino, hydroxyamino, aminomethyi, 1-
aminoethyl, methylamino, dimethylamino, cyano, methyl, ethyl,
trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, methoxy,
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, methoxyamino, methylthio,
ethylthio, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chloro, and
bromo; : '

R?is2°Q; |

Z° is selected from the group consisting of a covalent single bond, O,
S, NH, and CHy; |

Qs selected from the gﬁmp 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, 5-isoxazolyl, 2-pyridyl, 3-
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 R9, the
other carbon adjacent to the carbon at the point of attachment 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 R 2 carbon 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 Rm and R12 is optionally
substituted by Rl l:

Y? is selected from the group consisting of:
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1.Q°4-0>2R %3R5 R} benzene,
2Q°-50%6-R" T 4r"B.2 R pyridine,

3-Q°6-Q° 2R ®.5.R'® 4 R Ppyridine, 2-Q°-4-0° 3-R ' 6.R "® pyrazine, 3-
Q605 2R 8 5R 18 4 R pyricazine,

5 2-Qb-5-Qs-6-Rl7'4-R18Pyﬁnﬁdine, S-Qb-z-Qs-S-R

3.Q%5-Q*4-R%-2.R tmiophene, 2-Q°-5.0°3-R 4R itiophene,

3.0°-5.0°4-R %2R furan, 2-Q-5.0°3-R 16-4.R uran,

16-2-R19pyn'ole, 2-Qb-5-Qs-3-Rl6-4—Rl7pyrrole,

4Q°-2-0°-5-R Pimidazote, 2-0°4-Q"-5-R ! imidazole,

10 3-Qb-5-Qs-4—R16isoxmie. 5-Qb¥3-Qs-4-R16isoxazole,

2-Q°-5-Q°4-R Cpyrazole, 4-Q°-2-Q°-5-R P thiazole, and

16_6 R pyrimidine,

6

3.Q5Q" 4R

2-Q°-5-Q°4-R thiazole;

Rls, R”, Rls, and ng are independently selected from the group
consisting of hydrido, methyl, ethyl, isopropyl, propyl, carboxy, amidino,
15 guanidino, methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino,

aminomethyl, 1-aminoethyl, 2-aminoethyl, N-methylamino, dimethylamino,
N-ethylamino, methylthio, ethylthio, isopropylthio, trifluoromethylthio,
methylsulifinyl, ethylsulfinyl, xhethylsulfonyl, ethyisulfonyl, trifluoromethyl,
pentafiuoroethyl, 2,2,2-trifluoroethyl, 2,2,3,3,3-pentafluoropropyt,
20 trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chloro, bromo,
amidosulfonyl, N-methylamidosulfonyl, N,N-dimethylamidosuifonyl,
hydroxymethyl, 1-hydroxyethyl, 2-hy_drdxyethyl, 2,2,2-trifluoro-1-
hydroxyeth_yl, and cyano;

R16 and ng are optionally Qb with the proviso that no more than one of

25 R16 and ng is Qb at the same time and that Qb is Qb_e;

. I
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Q is selected from the group cons:sung of Q whemn Q is hydndo

and CONRZINRZR2?, with the proviso that no more than one of R> and R2+ i

hydroxy at the same time;

st R24 and st are independently selected from the group consisting of

hydrido, methyl, ethyl and hydroxy; _

Q" is selected from the group consisting of a smgle covalent bond CH,
and CH,CH,.

27. The compound as recited in Claim 26 or a pharmaceutically acceptable salt
thereof, wherein;

B is selected from the group consisting of cyclopmpyl cyclobutyl,
cyclopentyl, cyclohexyl, cycioheptyl, 2-(2R)-bicyclo[2.2.1]-heptyl, oxetan-3-
yl, azetidin-1-yl, azetidin-2-yl, azetidin-3-yland bicyciof3.1.0hexan-6-yl;

A is selected from the group consisting of siﬁgle covalent bond, CHj,
NHC(0), CH2CH2. and CH2CH2CH2;

‘R and X® are independently selected from the group consisting of
hydrido, hydroxy, amino, amidino, hydroxyamino, aminometbyl,
methylamino, cyano, methyl, triflucromethyl, methoxy, hydroxymethyl,
methoxyamino, methylthio, trifluoromethoxy, fluoro, and chloro;

R2isZ°Q; |

2° is selected from the group oonsisﬁng of a covalent single bond, O,
S, NH, and CH,;

Qis selected from the group consisting of 5-amino-3-
amidocarbonylphenyl, 5-amino-2-fluorophenyl, 3-amino-5-
hydroxymethylphenyl, S-amino-3-methoxycarbonylphenyl, 3-amidinophenyl,
3-amino-2-methylphenyl, 5-amino-2-methylthiophenyl, 3-aminophenyl,
benzyl, 3-carboxyphenyl, 3-carboxy-5-aminophenyl, 3-carboxy-5-
hydroxyphenyl, 3-carboxymethyl-5-aminophenyt!, 3-carboxymethyl-5-
hydroxyphenyl, 3-carboxymethylphenyl, 3-chlorophenyl, 2-chlorophenyl,
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2,6-dichlorophenyli, 3-cyanophenyl 3-d1methylammophenyl 2-fluorophenyl,

3-fluorophenyl, 2,5-difluorophenyl, 2-hydroxyphenyl 3-hydroxyphenyl, 3-
methanesuifonylaminophenyl, 2-methoxyphenyl, 3-methoxyphenyl, 3-
methoxyaminophenyl, 3-methoxycarbonylphenyl, 2-methylaminophenyl, 3-
methylaminophenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl,
phenyl, 3-trifluoroacetamidophenyl, 3-trifluoromethylphenyl, 2-
trifluoromethyiphenyl, 5-amino-2-thienyl, 5-amino-3-thienyl, 3-bromo-2-
thienyl, 3-pyridyl, 4-pyridyl, 2-thienyl, and 3-thienyl;

Y is selected from the group consisting of:

1.0°4-Q>-2-R1%:3.R'7-5.R '8 6. R %benzene,

2-Qb-5-Qs-6-Rl7-4-R18-2-Rlgpyridine,

3-Qb-6-Qs-2-R16-5-Rl8—4—R19pyri_dine.

3Qb.5Qs-4-R16-2-R19:hiophene,andz-Qb-sqs-s-R164—Rl7thiophen¢: B
16 .19 | |

R "andR are independently selected from the group consisting of

hydrido, amidino, amino, annnomethyl methoxy, methylamino, hydroxy.
hydroxymethyl, fluoro, chioro, and cyano,

R16 and ng are optionally Q with the proviso that no more than one

oleGandR1 ISQ atthesameumeandthatQ 1sQ ;

Rl and R are independently selected from the group consisting of

hydrido, fluoro, chloro, hydroxy, hydroxymethyl, amino, carboxy, and cyano;

- Qb is selected from the group 'consisﬁng of Qbe wherein Qbe is hydrido

and C(NRZS)NR23R24

R23 R24, and st are mdependently selected from the group consxstmg of

hydrido and methyt;
Qis CH.,.
28. The compound as recited in Claim 25 having the Formula:
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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 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 niupgen_adjacent to

the carbon atom at the point of attachment is optionally substituted withl R9 or
RB, a ﬁhg carbon or nitrogen Adjaceﬁ to the R9 positioﬁan_d two atoms from
the point of attachment is optionally substituted with Rm, a'ring carbon or
nitrogen adjacent to the R - position and two atoms from the point of -~
attachment is optionally substituted with Rlz', a ring carbon three atoms from
the poiﬁ: of attachment and adjacent to the Y position is optionally
substituted with Rl 1, a ring carbon three atoms from the point of attachment
and adjacent to the R12 position is optionally sui:stituted with R33, and aring
carbon four atoms from the point of attachment and adjacent to the R1 . and

R33 positions is optionally substituted with R34;

Rg, r! 1. and R13 are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkoxy, alkylsulfinyl, alkylsulfonyl, amidosulfonyl,
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monoalkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
carboxy, carboxamido, and cyano;

Rm 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, haloalky!l, carboalkoxy,

carboxy, carboxyalkyl, carboxyamido, and cyano;

R?’3 and R> are independently selected from the group consisting of

hydrido, amidino, guanidino, alkoxy, hydroxy, amino, alkoxyamino, lower
alkylamino, alkylthio, amidosulfony!, monoalky! amidosulfonyl, dialkyl
amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy,
carboxy, carboxamido, and cyano; '

R>? is optionally Q°;
A is selected from the group consisting of single covalent bond and
(CH(R ))pa‘(w )ry Wherein rr is an integer selected from O through 1, pa is

an integer selected from O through 3, and W is'N(R %

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

R15 is selected from the group consisting of hydrido, halo, alkyl, and
haloalkyl; '

R and X© areindependently selected from the group consisting of
hydrido, hydroxy, hydroxyamino, amidino, amino, cyano, hydroxyalkyl,
alkoxy, alkyl, alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalkyl,
haloalkoxy, and halo;

R?2is2’q;
2’ is a 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

9
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 atid two atorns from the
carbon at the point of attachment is optionally substituted by R acarbon

adjacent to R - and two atoms from the carbon at the point of attachment is

optionally substituted by .Rl_z, and any carbon adjacent to both Rw and R12 is

5 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,
10  carboxy, carboxamido, and cyano;

Ru_) 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, monocalkyl amidosuifonyl, dialkyl

15 amidosulfonyl, hydroxyalkyt, aminoalkyl, halo, haloalkyl, carboalkoxy,
carboxy, carboxyamido, carboxyalkyl, and cyano;

Y is formula (IV):
S
17 -\ _Rl®

Q (IV) |
- I . J5 6 .
whereinD ,D ', J ,and J are independently selected from the group

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

thn one is a covalent bond, K2 is C, 1o more than one of D°, DO, J°, and J°
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is O, no more than one of DS, D6, JS, and 16 is S, one of Ds,'DG, Js . and J6'

must be a covalent bond when two ast, D% 1. and 1® are O and S, and no

more than four of Ds, D6, J5 ,and 16 are N;

16, R”, R1_8’ 9

R and R1 are independently selected from the group

consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl, alkylsuifonyl,
alkanoyl, haloalkanoyl, alkyi, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
aminoalkyl, and cyano;

R16 and ng are optionally Qb with the proviso that no more than one of
R and R'® is Q7 at the same time and that Q° is Q;

Qb is selected from the gmhp consisting of NRZORZI, Qbe wherein Ql:'e is

hydrido, and C(NR - )NR=R>":

RZO’ RZI. R23. R", and R25 are independently selected from the group

consisting of hydrido and alkyl;

Qs is CH,.

29. The compound as recited in Claim 28 or a pharmaceutically acceptable salt
thereof, wherein; | ' .

B is selected from the group consisting of cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, 2-(2R)-bi¢yclo[2.2.l]—heptyl, oxetan-3-

. yl, azetidin-1-yl, azetidin-2-yl, azetidin-3-yl, and bicyclo[3.1.0}hexan-6-yl,

wherein each ring carbon is optionally substituted with R33. ring carbons and
a nitrogen atoadjacent to the carbon atom at the point of attachment is optionally
substituted with R or Rls, a ring carbon or nitrogen adjacent to the R

position and two atoms from the point of attachment is optionally substituted
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with Rlo, and a ring carbon or nitrogen adjacent to the RS position and two
atoms from the'point of attachment is"optionally substituted with Rlz; ,

R9 Rll aﬂd R 13 are independently selected from the group consisting -

of hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, methylthio, trifluoromethy!l, pentafluoroethyl, 2,2,2-
trifluoroethyl, fluoro, chloro, bromo, amido'sulfonyl N-methylamidosulfonyl,
N,N-dimethylamidosulfonyl, hydroxymethyl, l-hydroxyethyl atmdocarbonyl
N-methylamidocarbonyl, carboxy, and cyano;

R10 and Rl 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, aminomethy!, N-
methylamino, dimethylamino, amidosulfonyl, N-methylamidosuifonyl, N,N-
dimethytamidosulfonyl, 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-trifluoroethyt, fluoro, chioro, bromo, amidosulfonyl,

N-methylamidosulfonyl, hydroxymethyl, amidocarbonyl, cyano, and Qb;

A is selected from the group consisting of single covalent bond, NH,
N(CH3), CH,, CH3CH, CHyCHy, and CHyCH,CHy;

X© is selected from the group consisting of hydrido, hydroxy, amino,

amidino, ammomethyl cyano, methyl, trifluoromethyl, hydroxymethyl, and
fluoro;

R1 is selected from the group consisting of hydrido, hydroxy, amino, -
aminomethyl, methylamino, cyano, methyl, trifluoromethyl, methoxy,
methylthio, trifluoromethoxy, fluoro, and chloro; '

R2 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,
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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

attachment is optionally substituted by RIS, 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 R—1 3 and two atoms from the carbon at the point: of

attachment is optionally substituted by Ru, and any carbon adjacent to both
Rlo and R12 is optionally substituted by R1 l;
Y’ is selected from the group consisting of:

1.0°4-0° 2R3 R17.5 R 18 6 R1%benzene,

2Q"5Q"6R"4R"® 2R pyridine, 2-Q°5.0° 3-R -4 R thiophene,

3.0°6-Q° 2R 'S5 R84 R pyridine, 3-Q%-5-Q° 4R 6-2-R Pimiophene,

3.Q°-5Q°4R".2R ®furan, 2-Q°-5.0° 3R .-4R Truran,

3Q -S-Q 4-R 6—2—R19pyn‘ole 2-Q -S-Q -3-R 6-4-R pyrrole.
4—Q -2-Q -S-R thlazole, and 2-Q -S-Q -4-R thxazole,

R16 Rn R18 and ng are independently selected from the group

consisting of hydrido, methyl, ethyl, amxdmo, guanidino, methoxy, hydroxy,
amino, aminomethyl, 1-aminoethyl, 2-aminoethyl, N-methylamino,
dimethylamino, methylthio, ethylthio, trifluoromethyithio, methylsulfinyl,
methylsulfonyl, triflucromethyl, pentaflucroethyl, 2,2,2-trifluoroethyl,
triflucromethoxy, fluoro, chloro, amidosulfony!, N-methylamldosulfonyl
hydroxymethyl, carboxy, and cyano.

Q is selected from the group consisting of NRzOR21 and

C(NRZS)NRBRM, with the proviso that said Qb group is bonded directly to a
carbon atom;

PCT/US00/08220
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R20. Rzl, R2'3'-, .R24, and st are independently selected from the group

consisting of hydrido, methyl, and ethyl;
Q*is CH,.

30. The compound as recited in Claim 29 or a pharmaceutically acceptable salt
thereof, wherein;

B is selected from the group consisting of cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, 2-(2R)-bicyclo[2.2.1]-heptyl, oxetan-3-yl, azetidin-1-
yl, azetidin-2-yl,and azetidin-3-yi; |

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

CHz, NHC(O), CH2CH2 and CH2CH2CH2;

Xx° is selected from the group consisting of hydrido, hydroxy, amino,
amidino, aminomethyl, cyano, methyl, triffuoromethyl, hydroxymethyl, and
fluoro; ' : '

R is selected from the group consisting of hydrido, hydroxy, amino,
aminomethyl, cyano, methyl, trifluoromethyl, and fluoro;

R2 is selected from the group consistirig of 3-aminophenyl, 2,6-
dichlorophenyl, 2-hydroxypheny!, 5-amino-2-thienyl, and 3-thienyl;

Y’ is selected from the group consisting of:

1-Q°4Q*2R"*3R"-5.R'®.6:R ®benzene,

3-Qb-5-Qs-4-R16-2-R19thiophene, and 2-Qb-5-Qs-3_:~R

16-4—Rl7thiophéne;
16 19. . - . .
R "andR "~ are independently selecte_d from the group consisting of

hydrido, amidino, amino, aminomethyl, methoxy, methylamino, hydroxy,
hydroxymethyl, fluoro, chioro, and cyano; '

R16 and ng are optionally Qb with the proviso that no more than one

of R16 and ng is Qb at the same time and that Qb is Qbe;

Rr7 and R18 are independently selected from the group consisting of

hydrido, fluoro, chloro, hydroxy, hydroxymethyl, amino, carboxy, and cyano;
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- Q is selected from the group consisting of Q*® wherein Q¢ is hydrido

and C(NRzS)NRBRM

R23 R24, and R25 are independently selected from the group consisting of

hydrido and methyl;
Q*isCH,.

31. The compound as recited in Claim 30 or a pharmaceuncally acceptable salt
thereof, wherein;

B is selected from the group consisting of cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, 2-(2R)-bicyclof2.2.1}-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,

CHy, CH2CH2 and CH2CH2CH2;_

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,
aminomethyl, cyano, methyl, trifluoromethyl, and fluoro;

R2 is selected from the group consisting of 3-aminophenyl, 2.6- -
dichlorophenyl, 2-hydroxyheny!l, phenyl, 5-amino-2-thienyl, and 3-thienyl;

Y? is selected from the group consisting of 5-amidino-2-thienyimethyl,
4-amidinobenzyl, 2-fluoro-4-amidinobenzyl, and 3-fluoro-4-amdinobenzyl.

32. A compound as recited in Claim 25 where said compound is selected from
the group having the Formula:

'\\
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ora phatmaceuncally acceptable salt thereof wherein:
RZis 3-amincphenyl, B is cycylopropyl, A is smge bond, Yis4-
amidinobenzyl, R! is aminomethyl, and X® is hydrido;
5 R2 js 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-ammophenyl B is cyclobutyl, A is single bond, Yis4
amidinobenzyl, R is a:mnomel:hyl and X% is hydndo, |
R2 is 3-aminophenyl, B is cyclopropyl, A is single bond, Y° is 4-amidino-
10  2-fluorobenzyl, R} is aminomethyl, and X° is hydrido; |
R? is 3-aminophenyl, B is cyclobutyl, A is single bond, Y° is 4-
amidinobenzyl, RY is amihomethyl, and X° is hydrido; |
R? is 3-aminophenyl, B is cyclobutyl, A is single bond, Y° is 4-amidino-3-
fluorobenzyl, Rlis aminomethyl, and X° is hydrido;
15 R2is 3-aminophenyl, B is cyclopentyl, A is single bond, Yis4-
amidinobenzyl, Rlis aminomethyl, and X° is hydrido; N
R%is 5-amino-2-thienyl, B is cyclobutyl, A is single bond, Yis4
amidinobenzyl, R! is aminﬁmethyl, and X° is hydrido;
R?js 3-aminophenyl, B is cyclopropyl, A is CH,, Yois 4-amidinobenzyl,

20 R is aminomethyl, and X° is hydrido;

20 R
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RZis 3-aminophenyl, B is 2-(2R)-bicyclo[2.2.1]-heptyl, A is single bond,
Y’ is 4-amidinobenzyl, RY is aminomethyl, and X° is hydrido;
R2js 3-aminophenyl, B is cyclopentyl, A is single bond, Y° is 4-amidino-
2-fluorobenzyl, Rlis aminomethyl, and X° is hydrido;
5 R2is 3-aminophenyl, B is cyclohexyl, A is CH,CH,, Ylisa-
amidinobenzyl, R? is aminomethyl, and X° is hydrido;
RZ s 2-hydroxyphenyl, B is cyclobutyl, A is single bond, Yisa
amidinobenzyl, R is aminomethyl, and X is hydrido;
R? is phenyl, B is cyclobutyl, A is singie bond, Yis 4-amidinobenzyl, R!
10  isaminomethyl, and X is hydrido;
R? is 3-thienyl, B is cyclobutyl, A is single bond, Y° is 4-
amidinobenzyl, R! is aminomethyl, and X® is hydrido;
R? is 2,6-dichlorophenyl, B is cyclobutyl, A is single bond, Y° is 4-
amidinobenzyl, R} is aminomethyl, and X® is hydrido;
15 RZ?is 3-ah1inophenyl, B is cycylopropyl, A is single bond, Yis4
amidinobenzyl, R1 is hydrido, and XOis hydroxymethyl;
RZis 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 singlc. bond, Yis4-
20  amidinobenzyl, Rlis hydrido, and X®is hydroxymethyl;
R? is 3-aminophenyl, B is cyclopropyl, A is single bond, Y° is 4-amidino-
2-fluorobenzyl, R is hydrido, and X° is hydroxymethyl;
RZis 3-aminophenyl, B is cyclobutyl, A is single bond, Yis4-

amidinobenzyl, R! is hydrido, and X°is hydroxymethyl;
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R? is 3-aminophenyl, B is cyclobutyl, A is single bond, Y is 4-amidino-3-
fluorobenzyl, R1 is hydrido, and X is hydroxymethyl;

R is 3-aminophenyl, B is cyclopentyl, A is single bond, Y is 4
amidinobenzyl, R! is hydrido, and X© is hydroxymethyl;

R is 5-amino-2-thienyl, B is cyclobutyl, A is single bond, Y° is 4-
amidinobenzy!, R! is hydrido, and X is hydroxymethyl;

R2is 3-aminophenyl, B is cyclopropyl, A is CH,, Y%is 4-amidinobenzyl,
R1 is hydrido, and X is hydroxymethyl;

R2is 3-aminophenyl, B is 2-(2R)-bicyclof2.2.1}-heptyl, A is single bond,
Y? is 4-amidinobenzyl, R! is hydrido, and X® is hydroxymethyl; - |

RZis 3-aminophenyl, B is cyclopentyl, A is single bond, Y® is 4-amidino-
2-fluorobenzyl, R? is hydrido, and X© is hydroxymethy};

R? is 3-aminophenyl, B is cyclohexyl, A is CH,CHy, Y'is 4
amidinobenzyl, R is hydrido, and X© is hydroxymethyl;

R%is 2-hydroxyphenyl, B is cyclobutyl, A is single bond, Y0is4
amidinobenzyl, R is hydrido, and X° is hydroxymethyl; |

R?is phenyl, B is cyclobutyl, A is single bond, Y%is 4-amidinobenzyl, R!
is hydrido, and X°'is hydroxymethyl;

R2is 3-thienyl, B is cyclobutyl, A is single bond, Yisa-
amidinobenzyl, R! is hydrido, and X° is hydroxymethyl;

- R2is 2.6-dich[orophen§l, B is cyclobutyl, A is single bond, Yis4

amidinobenzyl, R} is hydrido, and X© is hydroxymethyl;

R2 is 3-aminophenyl, B is cycylopropyl, A is single bond, Y is 4-
amidinobenzyl, R! is hydroxymethyl, and X® is hydrido;

e
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R is 3-aminophenyl, B is cyclobutyl, A is single bond, Y° is 4-amidino-2-
fluorobenzyl, R is hydroxymethyl, and X° is hydrido;

R2 is 3-aminophenyl, B is cyclobutyl, A is single bond, Y’ is 4-
amidinobenzyl, R! is hydroxymethyl, and X° is hydrido;

R2 is 3-aminophenyl, B is cyclopropyl, A is single bond, Y® is 4-amidino-
2-fluorobenzyl, R? is hydroxymethyl, and X® is hydrido;

R2 is 3-aminopheny}, B is cyclobutyl, A is single bond, Y° is 4-
amidinobenzyl, R! is hydroxymethyl, and X° is hydrido;

R2 is 3-aminophenyl, B is cyclobutyl, A s single bond, Y° is 4-amidino-3-
fluorobenzyl, RY is hydroxymethyl, and X is hydrido;

RZis 3-aminophenyl, B is cycloyentyl, A is single bond, Ylis4
amidinobenzyl, R? is hydroxymethyl, and X° is hydrido;

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,
RY is hydroxymethyl, and X® is hydrido;

R%is 3-aminophenyl, B is 2-(2R)-bicyclo[2.2.1)-heptyl, A is single bond,
Y° is 4-amidinobenzyl, R is hydroxymethyl, and X° is hydrido;

R%js 3-aminophenyl, B is cyclopentyl, A is single bom‘l.'Yo is 4-:#nidino—
2-fluorobenzyl, R is hydroxymethyl, and X© is hydrido;

R%is 3-aminophenyl, B is cyclohexyl, A is CH,CH,, Ylis4
amidinobenzyl, R? is hydroxymethyl, and X is hydrido;

R?is 2-hydroxyphenyl, B is cyclobutyl, A is single bond, Yisa

amidinobenzyl, R? is hydroxymethyl, and X© is hydrido;

R
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RZ is phenyl, B is cyclobutyl, A is single bond, Y° is 4-amidinobenzyl, R}
is hydroxymethyl, and X© is hydrido;

R? is 3-thienyl, B is cyclobutyl, A is single bond, Y® is 4-
amidinobenzyl, R1 is hydroxymethyl, and X° is hydrido;

R%is 2,6-dichlorophenyl, B is cyclobutyl, A is single bond, Y° is 4-

amidinobenzyl, R? is hydroxymethyl, and X© is hydrido.

33. The compound as recited in Claim 2 having the Formula:

B is the Formula (V):

(V)
L2, 2 |
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 xﬁore

than one is a covalent bond, no more than oneofDl D2 J1 JzandK isQ,

nomm'ethanoneofD D, Jl JzandK isS, oneot'Dl D2 J1 J2
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1

Kl must be a covalent bond when two of D -,Dz, Jl, Jzand Kl al;eOand S,

and no more than four of Dl, Dz, Jl, J2 and Kl are N;

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

group consisting of hydrido, acetamido, haloacetamido, amidino, guanidino,
alkoxy, hydrbxy, amino, alkoxyamino, lower alkylamino, alkylthio, _
amidosulfonyl, monoalkyl amidosulfonyl, dialky! 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 alkyayl, and C2-CS8 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,aﬂngearbonoﬂ1erthantheﬂngcarbonatthepointofanachmentotho

. Ais 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

RB, a ring carbon or nitrogen adjacent to the R9 position and two atoms from
the point of attachment is optionally substituted with Rm, aring carbon or
nitrogen adjacent to the r3 position and t_w§ 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 Rm positioﬁ is
optionally substituted with R! l, a ring carbon or nitrogen three atoms from

the point of attachment and adjacent to the R12 poSition is optionaily
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substituted with:RSS,. and a ring carbon or nitrogen four atomis from the”point '

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

substituted with R34;

12, an& R13 are independently selected from the

R9’_ RIO’ Rll’ R
group consisting of hydrido, acetamido, haloacetamido, alkoxyamino,
alkanoyl, haloalkanoyl, amidino, guanidino, alkylenedioxy, haloalkyithio,
heteroaryl, heterocyclyl, atkoxy, hydroxy, amino, lower alkylamino, alkylthio,
alkylsulfinyl, alkylsuifonyl, alkylsulfonamido, amidosulfonyl, moncalkyl
amidosulfonyl, dialkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy,
hydroxyalkyl, aminoalkyl, carboalkoxy, carboxyalkyl, carboxy, carboxamido,
and cyano; ' : '

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

(C}{(Rls))pa-(W7)rr wherein rr is an integer selected from 0 through 1, pais
an integer selected from O through 3, and w is selected from the group

consisting of (R7)NC(O) and N(R?): |

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

R_15 is selected from the group consisting of hydrido, halo, alkyl, and

haloalkyl; _
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;
W, X, Y, and Z are independently selected from the group consisting
of &, C®'®, CR™), c®™, N, NR'®, 0, § and a covalent bond

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

consisting of N, N(Rlo), O, and S, nomore thanoneof W, X, Y,andZis
optionally selected from the group consisting of O and S, and no more than

-

| ) O A 1%
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three of W, X, Y, and Z are optionally selected from the group consisting of N

and N(RIO);
Y’ is formula (IV):
S
r17 N /Rl 8

_ JI :16 ..
RlG/DS\’féDG\Rw

e
.3 65 6.
5 whereinD ,D ,J ,andJ areindependently 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, KzisC no more thanoneofD's D6 Js andJ6 |

isQ, nomorethanoneofD D JsandJ 1sS oneofDSD Js andJ

mnstbeacovalentbondwhentwoofD D, JsandJ are O and S, and no

10 more than four of Ds D6 Js and 16 are N, with the provisos that R16 R”

Rls, 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 Rr7 R , and R19 are mdependently selected from the gmup

15  consisting of hydrido, amidino, guanidino, carboxy, haloalkyltlno, alkoxy,
hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio, alkylsulfinyl,
alkylsulfonyl, alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haioalkoxy,
hydroxyalkyl, aminoalkyl, and cyano; '

R16 and ng are optionally Qb with the proviso that no more than one

20 of R'® and R'? is @ at the same time and that Q is Q*°:

O
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Qb is selected from the group consisﬁng-éi' NRZORZI-. Qb'c wherein Qbe

hydrido, N(R )C(NR25)N(R23)(RZ4), and C(NRZS)NR23R24 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 ofR23 andR%is
hydroxy, amino, alkylamino, or dialkylamino at the same time;

RZO R21 R23 R24 st and R26 are independently selected from the
group consisting of hydrido, alkyl, hydroxy, amino, alkylamino and dialkylamino;

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

CHz, and CH2CH2. :

34. The compound as reclted in Claim 33 or a pharmaceutically acceptable salt
thereof, wherein;

B is selected from the group consisting of phenyl, 2-thienyi, 3-thienyl,
2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-imidazolyl, 4-imidazolyl, 3- |
pyrazolyl, 4-pyrazolyl; 2-thiazolyl, 3-isoxazotyl, 5-isoxazolyl, 2-pyridyl, 3-
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 ad]acent
to the carbon at the point of attachment is optionally substituted by R 2
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
the point of atﬁchment is optionally substituted by R33. a carbon adjacent to
R36 and two atoms from the carbon at the point of attachment is optxonally

. 35 . 33 35, .
substituted by R, and any carbon adjacent to both R™™ and R~ is optionally

substituted by R34

B2, kP, -3 R and R are independently selected from the

group consisting of hydrido, amidino, guanidino, carboxy, methoxy, ethoxy,
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30

isopropoxy, propoxy, hydroxy, amino, methoxyamino, ethoxyamino,
acetamido, trifluioroacetamido, N-methylamino, dimethylamino, N-ethylamino,
methylthio, ethylthio, isopropylthio, trifluoromethyl, pentafluoroethyl, 2,2.2-
trifluoroethyl, 2,2,3.3,3-pentaflucropropyl, trifluoromethoxy, 1,1,2,2-
tetrafluoroethoxy, fluoro, chloro, bromo, amidosuifonyl, N-
methylamidosulfonyt, N,N-dimethylamidosulfonyl, hydroxymethyl, 1-
hydroxyethyl, 2-hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethyl,
methoxycarbonyl, ethoxycarbonyl, amidocarbonyl, N-methylamidocarbonyl,

N.N-dimethylamidocarbonyl, cyano, and .Qb;

B is optionally selected from the group consisting of hydrido, ethyl, 2-
propenyl, 2-propynyl, propyl, isopropyl, butyl, 2-butenyl, 3-butenyl, 2-
butynyl, sec-butyl, zerr-butyl, isobutyl, '2-methylpmpenyl, 1-pentyl, 2-
pentenyl, 3-pentenyl, 4-pentenyl, 2-pentynyl, 3-pentynyl, 2-pentyl, 1-methyi-
2-butenyl, 1-methyl-3-butenyl, 1-methyl-2-butynyl, 3-pentyl, 1-ethyi-2-
propenyl, 2-methylbutyl, 2—methyl-2-—butenyl, 2-methyl-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-methyi-2-pentenyl, 1-methyl-3-pentenyl, 1-methyl-4-pentenyl, 1- -
methyl-2-pentynyl, 1-methyl-3-peatynyl, 3-hexyl, 1-ethyl-2-butenyl, 1-ethyt- -
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-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-
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 i_he 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, norbornyt, 7-oxabicyclo[2.2.1]heptan-2-yi,
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bicyclo[3.1.0]hexan-6-yl, cycloheptyl, 2-morpholiny}, 3-morpholinyl, 4-
morpholinyl, 1-piperazinyl, 2-piperazinyl, 1-piperidinyl, 2-piperidinyl, 3-
piperidinyl, 4-piperidinyl, 1-pyrrolidinyl, 2-pyrrolidinyt, 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-tetrahydrofuranyl, 2-
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 R9 or

Rl3, aring carbon or nitrogen atom adjacent to the R9 position and two atoms

from the point of attachment is optionally substituted with Rlo, and a ring

carbon or nitrogen atom adjacent to the R13 position and two atoms from the -

point of attachment is optionally substituted with Rlz;

R® and R are independently selected from the group consisting of
hydrido, amidino, guanidino, carboxy, methyl, ethyl, propyl, isbprbpyl.
methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino, N-methylamino,
N.N-dimethylamino, N-ethylamino, methyithio, ethylthio, isopropylthio,
trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, 2.2.3,3,3-
pentaftuoropropyl, triflucromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro,
chioro, bromo, methanesulfonamido, amidosulfonyl, N-methylamidosulfonyl.
N,N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-
hydroxyethyl, 2,2,2-triffuoro-1-hydroxyethyl, amidocarbonyl, N-
methylamidocarbonyl, N,N-dimethylamidocarbonyl, and cyano;

Rlo and Rlz are independently selected from the group consisting of
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-
dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,
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2,2,2-trifluoro-1-hydroxyethyl, methoxycarbonyl, ethoxycarbonyl,
amidocarbonyl, N-methylamxdocarbonyl N,N-dlmethylaxmdocarbonyl
fluoro, chloro, bromo, and cyano;

A is selected from the group consisting of single covalent bond; NH, N(CHg),
5 N(OH), CHy, CH3CH, CF3CH, NHC(0), N(CH3)C(0), C(O)NH,
C(OIN(CH3), CHyCH,, CHCH,CH;, CH3CHCH,, and CF3CHCHy;

A is optionally selected from the group consisting of CHoN(CHj3),

CHzN(CHzCH3), CH2CH2N(CH3), and CH_2CH2N(CH2CH3) with the
proviso that B is hydrido;

10 X© is selected from the gioup consisting of hydrido, hydroxy, amino,
amidino, hydroxyamino, aminomethyl, 1-aminoethyl, methylamino,
dimethylamino, cyano, methyl, ethyl, trifluoromethyl, pentafluoroethyl, 2,2,2- _
trifluoroethyl, methoxy, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl
methoxyamino, methylthio, ethylthio, mﬂuoromethoxy, 1,122

15 tetrafluoroethoxy, flucro, chioro, and bromo;

W,X,Y,and Z are 1ndependently selected from the group consnsung
of CH, N, CF, CCl, C-CN, C-CH,, C-CH2CH3. C-NH,, C-CH,NH,,
C-CH,NHCHj3, C-NHCHj3, C-N(CH,),, C-CH(NH,)CH;,
C-CH,CH;NH,, C-NHOCH;, C-NHOCH,CH,, C-C(NH)NH,,

20 C-C(NOH)NH,, C-OH, C-CH,0H, C-CH,CH,0OH, C-CH(OH)CH;,
C-OCH,, C-OCH,CHj, C-CO,H, C-CO,CH;, C-C(O)NH,,
C-C(O)NHCHj;, C-C(O)NH(CH;),, C-CH,CO,H, C-SO,NH,,
C-SO,NHCHj, C-NH(O)CCHj,, and C-NH(O)CCF;;

Y0 is selected from the group consisting of:

25 l-Q -4-Q 2R -3-R 7—5—R18-6-R19benzene,

2.Q>-5Q%6R'4R'® 2R P pyridine, I
A L O
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3--Qb-6-Q$-2-R16-5-1{-1 8—4—-R19pyridine, 24Qb-4—Qs-3-R16~6-R1-8pymzx' zine, 3-

Q60 2-R '8 5 R¥® 4 R pyridazine,

2Q°-5-0°6-R 4R Bpyrimidine, 50°-2-Q°-3-R 1°.6.R ®pyrimidine,

3.Q%5-Q* 4R '8 2-R P hiophene, 2-Q°-5-Q°3-R 1®4-R thiophene,

3-0°-5-0°4-R 6.2 R suran, 2-0°-50°3-R* 4R furan,

3.Q%-5.Q°4R %2R pyrrole, 2-Q°-5-0°3-R 4R pyrrole,

4Q°-2-Q"-5-R Zimidazole, 2-Q°4-0°-5-R ! Timidazole,
3.Q°-5.0°-4-R Cisoxazole, 5-Q°.3-Q°-4-R *Sisoxazole,

2-Q°-5-0° 4R Spyrazaie, 4-QP-2-Q°-5-R thiazole, and
2.Q°-5.0"4.R" thiazole;

R RY7 R™ and R® are independently selected from the group
consisting of hydrido, methyl, ethyl, isopropyl, propyl, carboxy, amidino,
guanidino, methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino,
aminomethyl, 1-aminoethyl, 2-aminoethyl, N-methylamino, dimethylamino,
N-ethylamino, methylthio, ethylthio, isopropyithio, trifluoromethylthio,
methylsulfinyl, ethylsulfinyl, methylsulfonyl, ethylsulfonyl, trifluoromethyl,
pentafluoroethyl, 2,2,2-trifluoroethyl, 2,2,3,3,3-pentaflucropropyl,
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-
hydroxyethyl, and cyano;

Rl6 and ng are optionally Qb with the proviso that no more than one of

R16 and ng is Qb at the same time and that Qb is Qbe;_

Qb is selected from the group consisting of NR?'OR21 Qbe wherein Qbe is

hydrido, C(Nst)NRzz'R24 and N(R )C(NR25)N(R23)(R24), with the
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provisos that no more than one of R and R i hydroxy at the same time and

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

R20 R21 R23 R24 st and R26are independently selected from the

group consisting of hydrido. methyl, ethyl, propyl, butyl, isopropyl, and hydroxy;
Q' is selected from the group consisting of a single covalent bond,
CHz, and CH2CH2.

35. The compound as recited in Claim 34 or a pharmaceutically acceptable salt
thereof, wherein;

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-
dichlorophenyl, 2-fluorophenyl, 3-fluorophenyl, 3,4-diﬂuomph¢nyl, 3-
hydroxyphenyl, 4-hydroxyphenyl, 3-methoxyaminophenyl, 3-methoxyphenyl,
4-methoxyphenyl, 3-methyiphenyi, 4Fmethylphenyl, phenyl, 3-
trifluoromethylphenyl, 2-imidazoyl, 2-pyridyl, 3-pyridyl, S-chloro-3-
trifluoromethyl-2-pyridyl, 4-pyndyl 2-th1enyl 3-thienyl, and 3-
trifluoromethyl-2-pyridyl;

B is optionally selected from the group consisting of hydrido,ethyl, 2-
propenyl, 2-propynyl, propyl, isopropyl, butyl, 2-butyl, (R)-2-butyl,(S)-2- - -
butyl, ter-butyl, isobutyl. 1-pentyl, 3-pentyl, 2-methylbutyl, 2,2,2-
trifluoroethyl, 6-amidocarbonylhexyl, 4-methyl-2-pentyt, 3-hydroxypropyl, 3-
methoxy-2-propyl, 2-methoxyethyl, 2-methyl-2-butyl, 3-methyl-2-butyl, 2-
dimethylaminopropyl, 2-cyanoethyl, 6-hydroxyhexy!, 2-hydroxyethyl, 2-
amidinoethyl, 2-guanidinoethyl, 3-guanidinopropyl, 4-guanidinobutyl, 3-
hydroxypropyl, 4-hydroxybutyl, 6-cyanohexyl, 2-dimethylaminoethyl, 3-
methylbutyl, 2-methylbutyl, (S)~2-methylbutyl 3-aminopropyl, 2-hexyl and
4-aminobutyl;

B is optionally selected from the group consisting of cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, oxalan-2-yl, 2-(2R)-
bicyclo[2.2.1]-heptyl, 1-pyrrolidinyl, 1-piperidinyl, 1,1-dioxothiolan-3-yl,
oxetan-3-yl, azetidin-1-yl, azetidin-2-yl, azetidin-3-y1, 7-

- oxabicyclof2.2.1]heptan-2-y], bicyclo[3.1.0]hexan-6-yl, 2-morpholinyl, 3-
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morpholinyl, 4-morpholinyl, 1-piperazinyl, 2-piperazinyl, l;p_iperidihyl,, 2-
piperidinyl, 3-piperidinyl, 4-piperidinyl, 1-pyrrolidinyl, 2-pyrrotidinyl, 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—tetmhydrofuranyi 3-
tetrahydrofuranyl, 2-tetrahydropyranyl, 3-tetrahydropyranyl, 4-
tetrahydropyranyl, 2-tetrahydrothienyl, and 3-tetrahydrothienyl;

A is selected from the group consisting of single covalent bond, CH»,
NHC(O), CHzCHz, and CHzCHzCHz;

X© is selected from the group consisting of hydrido, hydroxy, amino,
amidino, hydroxyamino, aminoméﬂxyl. methylamino, cyano, methyl,
trifluoromethyl, methoxy, hydroxymethyl, methoxyamino, methylthio,
trifluoromethoxy, fluoro, and chioro; '

W and Z are independently selected from the group consisting of CH,

N, CF, CCl, C-CN, C-NH,, C-CH,NH,, C-NHCHj3, C-OH, C-CH,OH, C-
CO;H, and C-C(O)NH; '

X and Y are independently selected from the group consisting of CH,
N, CF, C-CN, C-CHj, C-NH,, C-CH,NH,, C-CH,NHCH;, C-NHCH,,
C-CH(NH,)CH;, C-CH,CH,NH,, C-NHOCHj3, C-C(NH)NH,,
C-C(NOH)NH,, C-OH, C-CH,0H, :C-CH2CH20H, C-CH(OH)CH;,
C-OCHj;, C-CO,H, C-C(O)NH,, C-C(O)NHCH,3, C-CH,CO,H, and
C-SO,NH,; _

Y’ is selected from the group consisting of:

1-.Q°4-Q* 2R % 3R!".5R'® 6. R ®benzene,

2-Q -5-Q -6-R17-4-R18-2-R19pyﬁdine,

3.Q°-6.Q%2R S 5R 4R pyricine.

3.Q°-5-0°4R"®2-R hiophene, and 2-Q°-5-Q°3-R 5.4 R " hiophene;
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r'S and ng are independently selected from the group consisting of

hydrido, amidino, amino, aminomethyl, methoxy, methylamino, hydroxy,
hydroxymethyl, fluoro, chloro, and cyano; - -

R16 and R19 are optionally Qb with the proviso that no more than one

5 of Rl6 and R19 is Qb at the same time and that Qb is Qbe;

Rr7 and R18 are independenﬂy selected from the group consisting of

hydrido, fluoro, chl'or_o. hydroxy, hydroxymethyl, amiro, carboxy, and cyano;
Qb is selected from the group consisting of Q% wherein QI:'e is hydrido

and C(NR25)NR23R24
B 24 |
10 R ,R ,and R are mdependently selected from the group consisting of

hydrido and methyl;

Q8 is CH,.
36. The compound as recited in Claim 33 having the Formuia:

¥ Y\
X0 AN
| .
57 A\g _g/Y
- 0

15  ora pharmaceutically acceptable salt thereof, wherein;
B is the Formula (V):

A
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n34

R33\ /K\ 2/ .5-_

2
R32/\r\

_ (V)
wherem D D2 I, ! J2 and K1 are independently selected from the group
consisting of C, N, O, S and a covalent bond with the provnsos that no more
thanonexsacovalentbond nomorethanoneofD1 D, Jl JzandK is O,

5 nomorethanoneofD D2 Jl JzandK is S, oneofD D, JIJ2 and

Kl must be a covalent bond when two of D, D2 J1 JzandK are Qand S,

. and no more than fourof D", D2 Jl 12 dKlareN;

2R & R® and R are independently selected from the

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

cyano, and Q

B is optionally selected from the group consisting of hydrido, C2-C8
15 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 optionally selected from the group consisting of C3-C7 cycloalkyl
20  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
296
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nitrogen adjacent to the carbon atom at the point of attachment are optionaily
substituted with R9 or Rls, a ring carbon or nitrogen adjacent to the R9
position and two atoms from the point of attachment is optionally substituted

with R_lo, 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 R1 l, 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 Rll and R33 positions is optionally

substituted with R34;

Rg. Ru, 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; o _

R10 and Rl:z are independently selected from the group consisting of
hydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,
alkoxyamino, aminoalkyl, hydroxy, amino, lower alkylamino,
alkylsulfonamido, amidosulfonyl, monoalky! amidosulfonyl, dialkyl
amidosulfonyl, hydroxyalkyl, aminoatkyl, halo, haloalkyl, carboalkoxy,
carboxy, carboxyalkyl, carboxyamido; and cyano; |

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

(CH(RIS))pa-(W7)n. wherein 17 is an integer selected from 0 thmggh L pais
an integer selected from O through 3, and W7 is N(R7);

7 _
R is selected from the group consisting of hydrido, hydroxy and atkyl;

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

haloalkyl; , - .

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;

R! and R2 are taken together to be -W=X-Y=Z- wherein -W=X-Y=Z-
forms a ring selected from the group cons1stxng ofa heteroaryl ring having 6

contiguous members and an aryl;
' W X, Y and Z are independently selected from the group eonsnstmg

of c®), CR' I, c®'), CR'), and N:

Yo is formula (IV):
]
17 18
R \ /R

Q (IV)

. 5.6 J5 6 . _
whereinD ", 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, Kz is C, no more than one of D5 D6 J5 ,and 16

is O, nomorethanoneost D6 15 and161sS oneofD5 D6 Js a.nd.!6 -

mustbeacovalentbondwhentwoofD ,D ,Js,andJ are QO and S, and no

more than four of D5 D6 Js and J6 are N, with the provxsos that R16 Rn

R 8, and R are each independently selected to maintain the tetravalent nature

of carbon, trivalent nature of nitrogen, the divalent nature of stilﬁir, and the
divalent nature of oxygen;
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R16 R R 8 and R=19 are independently selected from the group

consisting of hydrido, amidino, guanidino, carboxy, haloalkyithio, alkoxy,
hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
ammoaikyl and cyano;

R and R19 are optionally Qb with the proviso that no more than one of

R and R is Q¥ at the same time and that Q° is Q°;

Q is selected from the group consxstmg of NRzoR21 Q wherem Q

hydrido, N(R )C(NRZS)N(R23)(R24) and C(NRZS)NRZ:‘;R24

RZO R21 RB R24 st and R26aremdependently selected from the

group consisting of hydrido and atkyl;

Q’is CH,.
37. The compound as recited in Claim 36 or a pharmaceutically acceptable salt |
thereof, wherein; '

B is selected from the group consisting of phenyl, 2-thienyl, 3-thienyl,
2-furyl, 3-furyl, 2-pyrrotyl, 3-pyrrolyl, 2-imidazolyl, 4-imidazolyl, 3

pyrazolyl, 4-pyrazolyl, 2-thiazolyl, 3-isoxazolyl, and 5-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 éttachment is
optionally 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 carbcn |

adjacent to 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 R35 is
optionally substituted by R34;
[
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R32 R33 R34 R35, and R36 are independently seiected from the

group consisting of hydrido, amidino, guanidino, methyl, ethyl, methoxy,
ethoxy, hydroxy, amino, N-methylamino, dimethylamino, methylthio,
ethylthio, triflucromethyl, pentafluoroethyl, 2,2,2-trifluorcethyl, fluoro,
chloro, bromo, amidosulfonyl, N-methylamidosulfonyl, hydroxymethyl,
amidocarbonyl, carboxy, cyano, and Qb;

B is optionally selected from the group consisting of hydrido, ethyl, 2-
propenyl, 2-propynyl, propyl, isopropyl, butyl, 2-butenyl, 2—butynyl, sec-
butyl, zert-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-heptyl, 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, l-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-triflucroethyl, 2,2-
diftuoropropyl, 4—mﬂuoromethyl~5,5,5-mﬂuoropentyl 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-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, aring carbon and nitrogen
atoms adjacent to the carbon atom at the point of attachment is optionally
substituted with R9 or -R13. 4 ring carbon or nitrogen atom adjacent to the R9

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

two atoms from the point of awachmeni is 6ptiona.lly substituted with.Rlz:

Rg, R1 1. and R13 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-dimethylamidoslﬂfonyl, hydroxymethyl, 1-hydroxyethyl, amidocarbonyl,
N-methylamidocarbonyl, carboxy, and cyano; '
R10 and R12 are independently selected from the group consisting of
hydrido, amidino, amidocarbonyl, N-methylamidocarbonyl, guanidino,
methyl, ethyl, methoxy, ethoxy, hydroxy, hydroxymethyi, 1-hydroxyethyi, 2-
hydroxyethyl, carboxy, carboxymethyl, amino, acetamido, trifluoromethyl,
peatafluoroethyl, 2,2 2-trifluoroethyl, trifluoroacetamido, aminomethyl, N-
methylamino, dimethylamino, amidosulfonyl, N-methylamidosuifonyl, N,N-
dimethylamidosulfonyl, methoxycarbonyl, fluoro, chloro, bromo, and cyano;
A is selected from the group consisting of single covalent bond, NH,

N(CHz), CHy, CH3CH, and CH,CHy;

* A is optionally selected from the group consisting of CH;N(CH3),

CHzN(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
fluoro; o |

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,
N, CF, C-CN, C-CH;, C-NH,, C-CH,;NH,, C-CH,NHCH;, C-NHCHj,
C-CH(NH,)CH;, C-CH,CH,NH,. C-NHOCH,, C-C(NH)NH,,
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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)NHz C-C(O)NHCH;, C-CH2C02H and
C-SO,NH,;

Qb is selected from the group cons:stmg of NR2°R21
25 23 24 25.. 23 24

C(NR )NR R ,and N(R JC(NR IN(R XR" ), with the provxsothat

said Q group is bonded directly to a carbon atom;

R20 R21 RB R24 st dst are independently selected from the

group consisting of hydrido, methyl, and ethyl;

'Qsis(.IHz.'

38. The compound as recited in Claim 37 or a pharmacentically acceptable salt
thereof, wherein;

Bis selected from the group consisting of 2-aminophenyl, 3-
anﬁnophenjl, 3-amidinophenyl, 4-amidinophenyl, 3-carboxyphenyl, 3-
carboxy-5-hydroxyphenyl, 3-chiorophenyl, 4-chlorophenyl, 3.4-
dichiorophenyl, 2-fluorophenyl, 3-fluorophenyl, 3 4-difluorophenyl, 3-
hydroxyphenyl, 4-hydroxypheny1, 3-methoxyaminophenyl, 3-methoxyphenyl,
4-methoxyphenyl, 3-methylphenyl, 4-methylphenyl, phenyl, 3-
trifluoromethytphenyl, 2-imidazoyl, 2-pyridyl, 3-pyridyl, 5-chloro-3-
trifluoromethyl-2-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, and 3-
trifleoromethyl-2-pyridyl;

' B is optionally selected from the group conslsung of hydndo,ethyl 2-
propenyl, 2-propynyl, propyl, isopropyl, butyl, 2-butyl, (R)-2-butyl,(S)-2-
butyl, 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-hydroxyethyl, 2-
amidinoethyl, 2-guanidinoethyl, 3-guanidinopropyl, 4-guanidinobutyl, 3-
hydroxypropyl, 4-hydroxybutyl, 6-cyanohexyl, 2-dimethylaminoethyl, 3-
methylbutyl, 2-methylbutyl, (S)-2-methyibixtyl, 3-aminopropyl, 2-hexyl, and
4-aminobutyl;
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B is optionally selected from the group consisting of cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, oxalan-2-yl, 2-(2R)-bicyclof2.2.1]-
heptyl, 1,1-dioxothiolan-3-yl, oxetan-3-yl, azetidin-1-yl, azetidin-2-yl,
azetidin-3-yl, 1-pyrrolidinyl and 1-piperidinyl;

A is selected from the group consisting of single covalent bond, CHy,
CH3CH, and CH,CHy;

X is selected from the group consisting of hydrido, hydroxy, amino,
amidino, aminomethyl, cyano, methyl, trifluoromethyl, hydroxymethyl, and
fluoro;

W and Z are independently selected from the group consisting of CH,
N, CF, CCl, C-CN, C-NH,, C-CH,;NH,, C-Oﬁ, C-CH,0H, C-CO,H, and
C-C(O)NH,;

X and Y are independently selected from the group consisting of CH,
N, CF, C-CN, C-NH,, C-CH,NH,, C-CH,CH,NH,, C-C(NH)NH,,
C-C(NOH)NH,, C-OH, C-CH,0H, C-CH,CH,0H,
CCOH,C-C(ONH,, and CCH,COH;

Qb is selected from the group consisting of NR,ZORZI,

CONRPINRZRY, and NRZECNREINRZ YR, with the proviso that
said Qb group is bonded directly to a carbon atom;

Rzo, Rz-l, RB, R24, st, and R26 are independently selected from the

group consisting of hydrido, methyl, and ethyl;

Q’is CH,.

39. The compound as recited in Claim 38 or a pharmaceutically acceptable sait
thereof, wherein; ' ' ' '

B is selected from the group consisting of 3-aminophenyl, 3-
amidinophenyl, 4-amidinophenyl, 3-chlorophenyl, 4-chlorophenyi, 3.4-
dichlorophenyl, 2-fluorophenyl, 4-methylphenyl, phenyl, 2-imidazoyl, 3-
pyridyl, 4-pyridyl, and 3-trifluoromethyl-2-pyridyl;
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B is optionally selécted from the group consisting of hydrido,ethyl, 2- .

propenyl, 2-propynyl, propyl, isopropyl, butyl, 2-butyi, (R)-2-butyl (S)-2-
butyl, zert-butyl, isobutyl, 1-pentyl, 3-pentyl, 2-methyibutyl, 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-
amidinoethyl, 2-guanidinoethyl, 3-guanidinopropyl, 4-guanidinobutyi, 3-
hydroxypropyl, 4-hydroxybutyl, 6-cyanohexyl, 2-dimethylaminoethyl, 3-
methylbutyl, 2-methylbutyl, (S)-2-methylbutyl 3-a:mnopropyl 2-hexyl and
4-aminobutyl;

B is optionally selected from the group consisting of cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, oxalan-2-yl, 2-(2R)-bicyclo[2.2.1}-
heptyl, 1,1-dioxothiolan-3-yl, oxetan-3-yl, azetxdm- I-yl, azetxdm-z-yl
azetidin-3-yl, and1-piperidinyl;

A s selected from the group consisting of single covalent bond, CHy,
CH3CH, and CH,CHy;

X© is selected from the group consisting of hydrido, hydroxy, amino,
amidino, ammomethyl, cyano, methyl, trifluoromethyl, hydroxymethyl and
fluoro;

W and Z are independently selected from the group consisting of CH,

N, CF, CCl, C-CN, C-NH,, C-CH,NH,, 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,
N, CF, C-CN, C-NH,, C-CH;NHz. C-CH,CH,NH,, C-C(NH)NH,,
C-C(NOH)NH,,, C-OH, C-CH,OH, C-CH,CH,OH,
C-CO,H, C-C(O)NHj, and C-CH,COH;

Y’ is selected from the group consisting of 5-amidino-2-thienylmethyl,
4-amidinobenzyl, 2—fluoro—4-amidinobenzyl, and 3-ﬂuoro4-amidinobenzyl.

40. A compound as recited in Claim 33 where said compound is selected from

the group having the Formula:

L
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or a pharmaceutically acceptabie salt thereof, wherein:
B is 3-chlorophenyl, A is CHyCH,, Y° is 4-amidinobenzyl, W is CH, X
is C-NH,, Y is C-CH,CO,H, Z is CH, and X° is hydrido; |
5 Bis phenyl, A is CHy, Y° is 4-amidinobenzyl, W is N, X is C-CH,NH,,
Y is C-CO,H, Z is CH, and X° s hydrido; |
B is 3-chlorophenyl, A is CHyCH,, Y° is 4-amidinobenzyl, W is C-OH,
X is C-CH,CH,NH,, Y is C-OH, Z is CH, and X is hydrido;
 Bis2-imidazoyl, A is CH,CH,CHy, Y” is 4-amidinobenzyl, Wis C-
10 NHy, X is C-CH,OH, Y is C- NH,, Z is CH, and X° is hydrido;
Bis Zzz-uiﬂuomemyl, A is single bond, Ylis 4-amidinobenzyl, Wis
CH, X is C-NH,, Y is C-CH,CO,H, Z is CH, and X° is hydrido;
B is (S)-2-butyl, A is single bond, Y° is 4-amidinobenzyl, W is N, X is C-
CH,NH,, Y is C-CO,H, Z is CH, and X° is hydrido;
15 B is isopropyl, A is single bond, Y° is 4-amidinobenzyl, W is C-OH, X is
C-CH,CH,NH,, Y is C-OH, Z is CH, and X° is hydrido; |
B is isopropyl, A is single bond, Yois 4—a.midinobenzj[, W.is C-NH,, X

is C-CH,OH, Y is C- NH,, Z is CH, and X° is hydrido;

I
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B is hydrido, A is CH(CH3)N, Y® is 4-amidinobenzyl, W is CH, X is C-
NH,, Y is C-CH,CO,H, Z is CH, and X®is hydrido;

B is ethyl, A is single bond, Yis 4-amidinobenzyl, Wis N, Xis C-
CH;NHy, Y is C-CO;H, Z is CH, and X° is hydrido;

B is ethyl, A is single bond, Y° is 4-amidino-2 fluorobenzyl, W is C-OH,
X is C-CH,CH,NH,, Y is C-OH, Z is CH, and X is hydrido;

B is 2-propenyl, A is single bond, Ylis 4-amidinobenzyl, W is C-NH,, X
is C-CH,0H., Y is C- NH,, Z is CH, and X° is hydrido; |

B is isopropyl, A is single bond, Y is 4-amidino-2-fluorobenzyl, W is
CH, X is C-NH,, Y is C-CH,CO;H, Z is CH, and X° is hydrido;

B is isopropyl, A is single bond, Ylis 4-amidinobenzyl, W is N, X isC-
CH,NH,, Y is C-CO;H, Z is CH, and X® is hydrido; |

Bis 2-butyl, A is single bond, YCis 4-amidinobenzyl, Wis C-OH, X is
C-CH,CH,NH,, Y is C-OH, Z is CH, and X is hydrido; -

B is (R)-2-butyl, A is single bond, Y” is 4-amidinobenzyl, W is C-NH,,
X is C-CH,0H, Y is C- NH,, Z is CH, and X° is hydrido;

B is 2-propynyl, A is single bond, Y is 4-amidinobenzyl, W is CH,
X is C-NH,, Y is C-CH;CO,H, Z is CH, and X®is bydrido;

B is hydrido, A is CH,, fo is 4-amidinobenzyl, Wis N, X is C-
CH,NH,, Y is C-CO,H, Z is CH, and X° is hydrido;

B is cycylopropyl, A is single bond, Yois 4-amidinobenzyl, Wis C-OH,
X is C-CH,CH,NH,; Y is C-OH, Z is CH, and X° is hydrido;

A
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Bis cyclobutyl, A is single bond, Y° is 4-amidino-2-flucrobenzyl, W is C-
NH,, X is C-CH,0H, Y is C- NH,, Z is CH, and X° is hydrido;

B is cyclobutyl, A is single bond, YCis 4-amidinobenzyl, Wis CH,Xis
C-NH,, Y is c-cnzcozn, Z is CH, and X© is hydrido;

B is cyclopropyl, A is single bond, Y® is 4-amidino-2-fluorobenzyl, W is
N, X is C-CH,NH,, Y is C-CO,H, Z is CH, and X° is hydrido;

Bis cyclobutyi, A is single bond, YYis 4-amidinobenzyl, W is C-OH, X
is C-CH,CH,NH,, Y is C-OH, Z is CH, and X° is hydrido;

B is cyclobutyl, A is single bond, Y° is 4-amidino-3-fluorobenzyl, W is C-
NH,, X is C-CH,OH, Y is C- NH,, Z is CH, and x°ishydn'do§ |

Bis cyclopentyl, A is single bond, Y° is 4-amidinobenzyl, W is CH, X is’
C-NH,, Y is C-CH,CO,H. Z is CH, and X° is hydrido; | |

B is cyclobutyl, A is single bond, Y° is 4-amidinobenzyl, W is N, X is C-
CH,NH,, Y is C-CO,H, Z is CH, and X° is hydrido;

B is cyclopropyl, A is CH,, Y° is 4-amidinobenzyl, W is C-OH, X is C-
CH,CH,NH,, Y is C-OH, Z is CH, and X° is hydrido;

B is 2-(2R)-bicyclo[2.2.1]-heptyl, A is single bond, Yisa
amidinobenzyl, W is C-NH,, X is C-CH,OH, Y is C- NH,, Z is CH, and X® is
hydrido; .

B is cyclopentyl, A is single bond, Y? is 4-amidino-2-flucrobenzyl, W is
CH, X is C-NH,, Y is C-CH,CO,H, Z is CH, and X° is hydrido;

B is cyclohexyl, A is CH,CH,, Y° is 4-amidinobenzyl, Wis N, X is

C-CH,NH,, Y is C-CO,H, Z is CH, and X° is hydrido;
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B is 3-chlorophenyl, A is CH,CH,, Y is 4-amidinobenzyl, W is C-OH,
X is C-CH,CH,NH,, Y is C-OH, Z is CH, and X° is hydrido; |

B is phenyl, A is CH,, Y” is 4-amidinobenzyl, W is C-NH,, X is C-
CH,OH, Y is C- NHy, Z is CH, and X° is hydrido; o

B is 3-chlorophenyl, A is CH,CH,, YCis 4-amidinobenzyl, Wis CH, X
is C-NH,, Y is C—CHZCGZH, Z is CH, and X° is hydrido;

B is 2-imidazoyl, A is CH,CH,CH,, Y’ is 4-amidinobenzyl, W is N, X
is C-CH,NH,, Y is C-CO,H, Z is CH, and X° is hydrido; |

B is 2,2,2-trifluoroethyl, A is single bond, Yis 4-amidinobenzyl, Wis C-
OH, X is C-CH,CH,NH,, Y is C-OH, Z is CH, and X° is hydrido;

Bis (S)-2-butyl, A is single bond, Y° is 4-amidinobenzyl, W is C-NH,,
X is C-CH,0H, Y is C- NH,, Z is CH, and X° is hydrido;

B is isopropyl, A is singie bond, Yis 4-amidinobenzyl, Wis CH, X is C-
NH,, Y is C-CH,CO,H, Z is CH, and X° is hydrido;

" Bisisopropyl, A is single bond, Y° is 4-amidinobenzyl, W is N,XisC-

CH,NH,, Y is C-CO,H, Z is CH, and X is hydrido;

B is hydrido, A is CH(CH3)N, Y° is 4-amidinobenzyl, W is C-OH, X is
C-CH,CH,NH,, Y is C-OH, Z is CH, and X° is hydrido;

B is ethyl, A is single bond, Y° is 4-amidinobenzyl, W is C-NH,, X is C-
CH,OH, Y is C- NH,, Z is CH, and X° is hydrido;

B is ethyl, A is single bond, Yis 4-amidino-2-fluorobenzyl, Wis CH, X
is C-NH,, Y is C-CH,CO,H, Z is CH, and X® is hydrido; |

-
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B is 2-propenyl, A is single bond, Y° is 4-amidinobenzyl, Wis N, X is C-
CH,NH,, Y is C-CO,H, Z is CH, and X° is hydrido;
B is isopropyl, A is single bond, Y® is 4-amidino-2-fluorobenzyl, W is C-
OH, X is C-CH,CH,NH,, Y is C-OH, Z is CH, and X° is hydrido;
5 B is isopropyl, A is single bond, Yois 4-amidinobenzyl, Wis C-NH,, X
is C-CH,OH, Y is C- NH,, Z is CH, and X° is hydrido;
B is 2-butyl, A is single bond, Y° is 4-amidinobenzyl, W is CH, X is C-
NH,, Y is C-CH,CO,H, Z is CH, and X° is hydrido;
B is (R)-2-butyl, A is single bond, Yois 4-amidinobenzyl, Wis N, X is
10 C-CH,NH,, Y is C-CO,H, Z is CH, and X is hydrido;
B is 2-propynyl, A is singie bond, Y is 4-amidinobenzyl, W is C-
OH, X is C-CH,CH;NH,, Y is C-OH, Z is CH, and X° is hydrido; o
B is hydrido, A is CH,, Y° is 4-amidinobenzyl, W is c-'NHQ'-, XisC-
CH,OH, Y is C- NH,, Z is CH, and X° is hydrido; |
15 B is cycylopropyl, A is single bond, Y is 4-amidinobenzyl, W is CH, X
is C-NHj,, Y is C-CH,CO,H. Z is CH, and X° is hydrido; -
B is cyclobutyl, A is single bond, Yis 4-amidino-2-fluorobenzyl, W is
N, X is C-CH,NH,, Y is C-CO,H, Z is CH, and X° is hydrido;
B is cyclobutyl, A is sin_gle bond, Y?is 4-amidinobenzyl, W is C-OH, X
20  is C-CH,CH,NH,, Y is C-OH, Z is CH, and X is hydrido;
B is cyclopropyl, A is single bond, Yois 4-amidino-2-fluorobenzyl, W is
C-NHjy, X is C-CH,0H, Y is C- NHy, Z is CH, and X° is hydrido;
Bis cycloButyl, A is single bond, Yis 4-amidinobenzyl, Wis CH, X is
C-NH,, Y is C-CH,CO,H, Z is CH, and X is hydrido;
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B is cyclobutyl, A is single bond, Y° is 4-amidino-3-flucrobenzyl, W is
N, X is C-CH,NHj,, Y is C-CO,H, Z is CH, and X® is hydrido;
B is cyclopentyl, A is single bond, Ylis 4-amidinobenzyl, W is C-OH, X
is C-CH,CH,NH,, Y is C-OH, Z is CH, and X° is hydrido;
5 B is cyclobutyl, A is single bond, Ylis 4-amidinobenzyl, Wis C-NH,, X
is C-CH,OH, Y is C- NH,, Z is CH, and X is hydrido;
B is cyclopropyl, A is CH,, Y is 4-amidinobenzyl, W is CH, X is C-
NH,, Y is C-CH,CO,H, Z is CH, and X° s hydrido;
B is 2-(2R)-bicyclo{2.2.1]-heptyl, A is single bond, Yo is4-
10 amidinobenzyl, Wis N, X is C-CH,NH,, Y is C-CO,H, Z is CH, and X%is
hydrido; :
B is cyclopentyl, A is singie bond, Yois 4-amidino-2-fluorobenzyl, W is
C-OH, X is C-CH,CH,NHj, Y is C-OH, Z is CH, and X° is hydrido;
B is cyclohexyl, A is CH,CH,, Y is 4-amidinobenzyl, W is C-NH,,

15 XisC-CH,OH,Y is C- NH,, Z is CH, and X°is hydrido.

" 41. The compound having the Formula:
1

ora pharmaceﬁtically acceptable salt theréof, wherein;
20 B is the Formula: ' '
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R32 R33 R34 R35 and R36 are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, amidino, guanidino,
alkylenedioxy, haloalkylthio, alkanoyloxy, alkoxy, hydroxy, amino,

5  alkoxyamino, haloalkanoyl, nitro, lower alkylamino, alkylthio, aryl, aralkyl,
cycloalkyl, cycloalkylalkyl, alkyisulfonamido, amidosulfonyl, monoalkyl
amidosulfonyl, dialkyl amidosulfonyl, alkyl, alkenyl, halo, haloaikyl,
haloalkenyl, haloalkoxy, hydroxyalkyl, alkylamino, carboalkoxy, carboxy,

carboxamxdo cyano, andQ :

10 Bis optionally selected from the group consxstmg of hydndo,
trialkylsilyl, C2-C8 alkyl, C3-C8 alkylenyl, C3-C8 alkenyl, C3-C8B alkynyl,
and C2-C8 haloalkyl, wherein each member of group B is optionally
substituted at any carbon up to and mcludmg 6 atoms from the point of

attachment of B to A with one or more of the group consisting of R 32 R33

15 R34 R35 dR36;

B is optionally selected from the group consisting of C3-ClZ
cycloalkyl and C4-C 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
20  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

9 :
are optionally substituted with R or Rls, a ring carbon or nitrogen adjacent to

the R9 position and two atoms from the point of attachment is optionally
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substituted with Rm, a ring carbon or nitrogeti adjacent to the R’l"3 position

and two atoms from the point of attachment is optionally substituted with Rlz,

a ring carbon three atoms from the point of attachment and adjacent to tﬁe R10

position is optionally substituted with R1 1, a ring carbon three atoms from the
5  point of attachment and adjacent to the R12 position is optionally substituted
with R33, and a ring carbon four atoms from the point of attachment and

adjacent o the R and R>> positions is optionally substituted with R~

R9. Rlo, R1 1, Rlz, and R13 are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, alkoxyamino,

10  alkanoyl, haloalkanoyl, amidino, guanidino, alkylenedioxy, haloalkylthio,
alkoxy, hydroxy, amino, lower alkylamino, alkyithio, alkylsulfinyi,
alkylsuifamido, alkylsulfonyl, amidosuifonyl, monoalkyl amidosulfonyl,
dialkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyatkyl,
aminoalkyl, carboalkoxy, carboxy, carboxyalkyl, carboxamido, and cyano;

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

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

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

20 Rl'5 is selected from the group consisting of hydrido, hydroxy. halo,

alkyl, and haloalkyl;

RY and X© are independently selected from the group consisting of
hydrido, hydfoxy, hydroxyamino, amidino, amino, cyano, hydroxyalkyl,
alkoxy, alkyl, alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalkyl,

25  haloalkoxy, and halo;

R2is ZO-Q;
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Zis selected from the group consisting of covalent single bond and
(CR41R42)q-wherein q is an integer selected from 1 through 2, (CH(R4.1))g—
Wo-(CH(R42))p wherein g and p are integers independently s'_elected from 0
through 3 and W is selected from the group consisting of O, S, and N(R™),
and (CH(R‘u))‘._-W:ZZ-(CH(R“Z))kl 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,' 13-
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-piperidiny}, 3.4-
piperidinyl, 1,2-pyrrolidinyl, 1,3-pyrrolidinyl, 2,3-pyrrolidinyt, 2.4
pyrrolidinyl, 2,5-pyrrolidinyl, 3,4-pyrrolidinyl, 2,3-tetrahydrofuranyl, 2,4-
tetrahydrofuranyl, 2,5-tetrahydrofuranyl, and 3,4-tetrahydrofuranyl, with the
proviso that Z%is directly bonded to the pyrazinone ring;

R4l and R42 are independently selected from the group consisting of

hydrido, hydroxy, and amino; | |

Q s selected from the group consisting of hydrido with the proviso that
Z° is other than a covalent single bond, aryl and heteroaryl, 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
substituted by RB, 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 R10 and R12 is optionally

substituted by Ru;

R | |11 1111
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K is CHR™® wherein R 2 is selected from the group consisting of
hydrido, hydroxyalkyl, alkyl, alkoxyalkyl, alkyithioalkyl, and haloalkyl;
E’ is selected from the group consisting of a covalent single bond,

| 7 7
C(O)N(H), (H)NC(O), (R )NS(O)7, and S(O),N(R ');

Y.A'r is Qb Qs;

Qs is (CR37R38)b wherein b is an integer selected frpm 1 through 4,
R> i selected from the group consisting of hydrido, alkyl, and haloalkyl, and

R38 is selected from the group consisting of hydrido, alkyl, haloalkyl, aroyl,

and heteroaroyl with the provisos that there is at least one aroyl or heteroaroyl

substituent, that no more than one aroyl or heteroaroyl is bonded to

(CR37R38)b at the same time, that said aroyl and said heteroaroyl are

optionally substituted at from one through three of the ring carbons with a

substituent selected from the group consisting of R-16, Rn, Rls, and ng,

that said aroyl and said heteroaroyl are bonded to the CR> 'R that is directly
bonded to E”, that is no more than one alkyl or one haloalkyl is bonded to a

C1137R38 at the same time, and that said alky! and haloalky! are bonded to a

carbon other than the one bonding the aroyl or heteroaroyl;

Rlﬁ, Rl7. Rls. and R19 are independently selected from the group

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

R16 and ng are optionally Qb with the proviso that no more than one

of R'® and R' is QP at the same time and that Q%1 Q%%
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Q@ is selected from the group consisting of NR20R21, QP wherein Q™ is

hydrido, N(R26)C(NR25)N(R23)(R24), and C(NRZS)NRBRZ“. with the

provisos that no more than one of Rz0 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;
Rzo. R21, R23, R24. st, and R_26 are independently selected from |
the group consisting of hydrido, alkyl, hydroxy, amino, alkylamino and
dialkylamino.

10  42.The compound as recited in Claim 41 having the Formula:

ora phmnabeutically acceptable salt thereof, wherein;

B is the Formula:
n34
R3 n35
R3 n36
33 34
15 R32, R, R3 , R35, and R36 are independently selected from the

group consisting of hydrido, amidino, guanidino, methyl, ethyl, methoxy,
ethoxy, hydroxy, amino, N-methylamino, dimethylamino, methylthio,
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ethylthio, trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, fluoro,
chloro, bromo, amdosulfonyl N-methylanndosulfonyl hydroxymethyl

amidocarbonyl, carboxy, cyano, and Q

B is optionally selected from the group consisting of hydrido, ethyl, 2-
propenyl, 2-propynyl, propyl, isopropyl, butyl, 2-butenyl, 2-butynyl, sec-
butyl, rerz-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-méthyl-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, 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-
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-pentaﬂuorohexyl and 3,3,3-tnﬂuoropmpyl
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,

cyciobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 2-(2R)-bicyclof2.2.1}-
heptyl, oxetan-3-yl, azetidin-1-yl, azetidin-2-yl, azetidin-3-yl, and
bicyclof3.1.0]hexan-6-yl, wherein each ring carbon is optionally substituted

with R33, ring carbons and anitrogen adjacent to the carbon atom at the point
qf attachment is optionally substituted with R9 or Rls, a ring carbon or
nitrogen adjacent to the Rg position and two atoms from the point of attachment
is optionally substituted with Rm, and a ring carbon or nitrogen adjacent to the
R13 position and two atoms from the point of attachment is optionally

12

substituted with R
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Rg. Rl. 1, and R13 are independently sélected from the group consisting
of hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, methyithio, trifluoromethyl, pentafluoroethyl, 2,2,2-
trifluoroethyl, fluoro, chloro, bromo, amidosuifonyl, N-methylamidosulfonyl,

5 N,N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, amidocarbonyi,
N-methylamidocarbonyl, carboxy, and cyano;

Rlo and R12 are independently selected from the group consisting of

hydrido, amidino, amidocarbonyl, N-methylamidocarbonyl, guanidino,
methyt, ethyl, methoxy, ethoxy, hydroxy, hydroxymethyl, 1-hydroxyethyl, 2-
10  hydroxyethyl, carboxy, carboxymethy!, amino, acetamido, triflucromethyl,
pentafluoroethyl, 2,2,2-trifluoroethyl, triflucroacetamido, aminomethyl, N-
methylamino, dimethylamino, amidosulfonyl, N-methylamidosuifonyl, N,N-
dimethylamidosulfonyl, methoxycarbonyl, fluoro, chioro, bromo, and cyano;

A is selected from the group consisting of single covalent bond, NH,
15 N(CH3), CHz, CH3CH, CHzCHz, and CH2CH2CH2;

R1 and X© are independently selected from the group consisting of
hydrido, hydroxy, amino, amidino, hydroxyamino, aminomethyl, 1-
aminoethyl, methylamino, dimethylamino, cyano, methyl, ethyl,
trifluioromethyl, pentafluoroethyl, 2,2 2-trifluoroethyl, methoxy,

20  hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, methoxyamino, methylthio,
ethylthio, triflucromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chioro, and
bromo; -

R2 is selected from the group cbnsisﬁxig of phenyl, 2-thienyl, 2-furyl,
2-pyrrolyl, 2-imidazolyl, 2-thiazolyl, 3-isoxazolyl, 2-pyridyl, and 3-pyridyl,
25  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 substituted by RB; 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

————’”’/_
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attachment is optionally substituted by Rlz; and any carbbn-adjacéﬂt to both
R10 and Rl.2 is optionally substituted by R1 1
YAT is Qb-Qs;'

Qs is selected from the group consiéting of:
CIR> (benzoyDXCR 'R0,
CIR” 2 pyridylcarbonylDICR® R W],

CIR>(3-pyridylearbonylDI(CR> 'R O)gl,

CIR (4-pyndylcarbonyl])](CR37R38)b] _

CIR (2-t1nenylcarbonyl])](CR37R38)b]

CIR (3-th1enylcarbonyl])](CR37R38)b]

CR (2-thxazolylearbonyl])](CR37R38)b]
C[R (4-thiazolylcarbonyl])](CR R’s),,-] and

CIR (S-thlazolylcarbonyl])](CR37R38)b] wherein b is an integer selected

from 1 through 3, R and RS are independently selected from the group

consisting of hydrido; alkyl, and haloalkyl, with the provisos that said aroyl
and said heteroaroyl are optionally substituted at from one through three of the

ring carbons with a substituent selected from the group consisting of R16,

R17 R18 and R1 with the proviso that R17 and R18 are optionally

substituted at a carbon selected from otherthan the meta and para carbons
relative to the carbonyl of the benzoyl substituent and the heteroaroyl
substituent, that said benzoyl and said heteroaroyl are bonded to the carbon
directly bonded to amide nitrogen of the 1-(amidocarbonymethylene) group,

and that is no more than one alkyl or one haloalkyl is bonded to a CR37R38 at

the same time;
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R Rn R18 and R1 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,
methylsuifonyl, trifluoromethyl, pentafluoroethyl, 2.2,2-trifluoroethyl,
trifluoromethoxy, fluoro, chloro, amidosulfonyl, N—methy!amndosulfonyl
hydroxymethyl carboxy, and cyano;

Q is selected from the group consisting of NRzoR21 and

C(NRZS)NR23R24, with the provxso that said Q group is bonded dxrectly toa

carbon ato:

Rzo R21 R3, R?*, and R are independently selected from the

group consisting of hydrido, methyl, and ethyl.

43. The compound as recited in Claxm 42 or a pharmaceutically acceptable salt
thereof, wherein;

B is selected from the group consisting of 2-aminophenyl, 3-
aminqphenyl 3-amidinophenyl, 4-amidinophenyl, 3-carboxyphenyl, 3-
carboxy-5-hydroxyphenyi, 3-chiorophenyl, 4-chloropheny!l, 3,4-
dichlorophenyl, 2-fluorophenyl, 3-flucrophenyl, 3,4-diflucrophenyl, 3-
hydroxyphenyl, 4-hydroxyphenyl, 3-methoxyaminophenyl, 3-methoxyphenyl, .
4-methoxyphenyl, 3-methylphenyt, 4-methylphenyl, phenyl, and 3-
trifluoromethylphenyl;

B is optionally selected from the group consisting of hydrido,ethyl, 2-
propenyl, 2-propynyl, propyl, iSopropyl, butyl, 2-butyl, (R)-2-butyl (S)-2-
butyl, zerr-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-hydroxyethyl, 2-
amidinoethyl, 2-guanidinoethyl, 3-guanidinopropyl, 4-guanidinobutyl, 3-
hydroxypropyl, 4-hydroxybutyl, 6-cyanohexyl, 2-dimethylaminoethyl, 3-
methylbutyl, 2-methylbutyl, (S)-2-methylbutyl, 3-aminopropy!, 2-hexyl, and
4-aminobutyl;

PCT/US00/08220

* ¢ L M 0§ %



WO 00/69826 _ PCT/US00/08220

10

15

20

25

30

. B is optionally selected from the group consisting of cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl 2-(2R)-b:cyclo[2.2. 1]-heptyl oxetan-3-
yl, azetidin-1-y1, azeudm-2-yl and azeud:n—3-yl

A is selected from the group consisting of single covalent bond, CH2.
CH;CH, CH2CH2, and CHzCHz'CHz;

R? and X are independently selected from the group consisting of
hydrido, hydroxy, amino, amidino, hydroxyamino, aminomethyl, -
methylamino, cyano, methyl, trifluoromethyt, methoxy, hydroxymethyl, .
methoxyamino, methylthio, trifluoromethoxy, fluoro, and chloro;

R is selected from the group consisting of S-amino-3-
amidocarbonylphenyl, S-amino-2-flucrophenyl, 3-amino-5-
hydroxymethyiphenyl, S-amino-3-methoxycarbonylphenyl, 3-amidinophenyl,
3-amino-2-methylphenyl, 5-amino-2-methylthiophenyl, 3-aminophenyl,
benzyl, 3-carboxyphenyl, 3-carboxy-5-aminopheny}, 3-carboxy-5-
hydroxyphenyl, 3-carboxymethyl-S-aminophenyl, 3-carboxymethyl-5- -
hydroxyphenyl, 3-carboxymethylpheny!, 3-chiorophenyl, 2-chlorophenyl,
2,6-dichlorophenyl, 3-cyanophenyl, 3-dxmethylammophenyl 2-fluorophenyl,

3-fluorophenyl, 2,5—d1ﬂuorophenyl 2-hydroxyphenyl, 3-hydroxyphenyl, 3-
methanesulfonylannnophenyl 2-methoxyphenyl, 3-methoxyphenyl 3-
methoxyaminophenyl, 3-methoxycarbonylphenyl, 2-methylaminophenyl, 3-
methylaminophenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl,
phenyl, 3-trifluoroacetamidophenyl, 3-trifluoromethylphenyl, 2-
trifluoromethylphenyl, 5-amino-2-thienyl, 5-amino-3-thienyl, 3-bromo-2-
thienyl, 3-pyridyl, 4-pyridyl, 2-thienyl, and 3-thienyl;

Y*'is Q-Q%

Q’is selected from the group consisting of:
[CH(benzoyl)](CHz)b [CH(2-pyndylcarbonyl)](CH2)b
[CH(3-pyﬁdylearbonyl)](CH2)b, [CH(4-py1idyIcarbqnyl)](CH2)b, )
[CH(2-thienylcarbonyl)(CHy)y,[CH(3-thienylcarbony)CHo )y,

[CH(2-thiazolylcarbonyl)J(CH5)y,, [CH(4-thiazolylcarbonyl)}(CH2)b,
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and [CH(5-thiazolylcarbony)}l(CHo)y,. wherein b is an integer selected from 1

through 3, with the provisos that said aroyl and said heteroaroyl are opﬁonally
substituted at from one through three of the ring carbons with a subStiment

selected from the group consisting of R16 R R18 and R w1th the

proviso thatR17 and Rls are optionally substituted at a carbon selected from

other than the meta and para carbons relative to the carbonyl of the benzoyl
substituent and the heteroaroyl substituent, and that said benzoyl and said
heteroaroyl substitnent are bonded to the carbon directly bonded to amide
nitrogen of the 1~(amidocarbonymethylene) group;

R16 and R19 are independently selected from the group consisting of
hydrido, amidino, amino, aminomethyi, methoxy, methylamiho, hydroxy,
hydroxymethyl, fluoro, chloro, and cyano; ' '

R17 and R18 are independently selected from the group cohsisting of

" hydrido, flucro, chloro, hydroxy, hydroxymethyl amino, carboxy, and cyano, |

Q is C(Nst)NstR24

R%, R?*, and R?® are independently selected from the group

consisting of hydrido and methyl.

44. The compound as recited in Cla:m 43 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-
dichlorophenyl, 2-fluorophenyl, 4-methyiphenyl, and phenyl;

B is optionally selected from the group consisting of hydrido,ethyl, 2-
propenyl, 2-propynyl, propyl, isopropyl, butyl, 2-butyl, (R)-2-butyi,(S)-2-
butyl, zert-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-hydroxyethyl, 2-
amidinoethyl, 2-guanidinoethyl, 3-guanidinopropyl, 4-guanidinobutyl, 3-
hydroxypropyl, 4-hydroxybutyl, 6-cyanohexyl, 2-dimethylaminoethyl, 3-
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methylbutyl, 2-methylbutyl, (S)-2-methylbutyl, 3-aminopropyl, 2-hexyl, and
4-aminobutyl;

B is optionally selected from the group consisting of cyclopropyl,
cyclobutyl, 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 consmtmg of asingle covalent bond,

CH2, CH2CH2 and CH2CH2CH2.

X9 is selected from the group consisting of hydrido, hydroxy, amino,
amidino, aminomethyl, cyano, methyl, mﬂnoromethyl hydroxymethyl, and
fluoro;

R 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 3-aminophenyl, benzyl,
2,6-dichlorophenyl, 5-amino-2-thienyl, 5-amino-2-fluorophenyl, 3-amino-2-
methylphenyl, 5-amino-2-methylthiophenyl, 3-ca:boxyphe1iyl, 3-cyanophenyl, -
3-chlorophenyl, 2-hydroxyhenyl, 3-hydroxyphenyl, 3-
methanesulfonylaminophenyl, 3-methoxycarbonylphenyl, 3-
dimethylaminophenyl, 3-methylaminopheny!, 2-methylphenyl, 3-
methylphenyl, phenyl, 3-pyridyl, 3-triflucroacetamidophenyl, 3-bromo-2-
thienyl, 2-thienyl, and 3-thienyl;

YT is selected from the group consisting of 5-guanidino-1-oxo0-1-(2-
thiazolyl)-2-pentyl, 5-guanidino-1-oxo-1-(4-thiazolyl)-2-pentyl, 5-guanidino-
1-oxo-1-(5-thiazolyl)-2-pentyl, 5-guanidino~1-oxo-1-(4-aniino—2—thiazdlyl)—2—
pentyl, and 5-guanidino-1-oxo-1-phenyl-2-pentyl.

45. A compound as recited in Claim 41 where said compound is selected from
the group having the Formula:
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or 2 pharmaceutically acceptable salt thereof, wherein:

R2is 3-aminophenyl, B is phenyl, A is CH,, Yis S-guanidino-1-oxo-1-
(2-thiazolyl)-2-pentyl, Rlis hydroxymethyl, and X is hydrido;

R? s phenyl, B is phenyl, A is CH,CH,, Y*T is 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, R? is hydroxymethyl, and X° is hydrido;

R? s benzyl, B is phenyl, A is CH,CH,, Y*" is 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, R is hydroxymethyl, and X© is hydrido;

R2is phenyl, B is phenyl, A is CHZCH§, v 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, R} is hydroxymethyl, and X is hydrido;

R? is benzyl, B is phenyl, A is CH,CH,, Y*" is 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, R! is hydroxymethyl, and X is hydrido;

RZ is phenyl, B is phenyl, A is CHyCH,, Y*" is 5-guanidino-1-oxo-1-2-
thiazolyl)-2-pentyl, R! is hydroxymethyl, and X® is hydrido;

R2is 3-aminophenyl, B is phenyl, A is CH,, vAT s 5-guanidino-1-oxo-1-
(2-thiazolyl)-2-pentyl, R? is aminomethyl, and X° is fluoro;

.R2.~is phenyl, B is phenyl, A is CHQCHZ, v*is 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, R! is aminomethyl, and X is fluoro;

R%is benzyl, B is phenyl, A is CH,CH,, AT s 5guanidino-l—oxo—l-(2— .
thiazolyl)-2-pentyl, R1 is aminomethyl, and X° is fluoro;
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R? is phenyl, B is phenyl, A is CHyCHy, Y*" is 5 guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, R® is aminomethyl, and X© is fluoro;

R? s benzyl, B is phenyl, A is CH,CH,, Y*T is 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, R? is aminomethy!, and X® s fluoro;

R? s phenyl, B is phenyl, A is CH,CH,, Y*" is 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, R? is aminomethy!, and X° is fluoro; .

| R2is 3-aminophenyl, B is phenyl, A is CH,, v"is 5-guanidino-1-oxo-1-

(2-thiazolyl)-2-pentyl, R is fluoro, and X is hydroxymethyl:

R?is phenyl, B is phenyl, A is CH,CH,, _YAT is S-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, Rlis fluoro, and X® is hydroxymethyl;:

R? is benzyl, B is phenyl, A is CH,CH,, Y¥is 5-guanidino-1-oxo- 1-2-
thiazolyl)-2—peﬁiyl, Rlis ﬂuoro, and X© is hydroxymethyl; _

R?is phenyl, B is phenyl, A is CH,CH,, YMis 5-guanidino-1-oxo-1-(2-

thiazotyl)-2-pentyl, R? is fluoro, and X© is hydroxymethyl;
R? is benzyl, B is phenyl, A is CHyCH,, YT is 5-guanidino-1-oxo-1-2-

thiazolyl)-2-pentyl, Rlis fluoro, and X® is hydroxymethyl;
R%is phenyl, B is phenyl, A is CH,CH,, YATis 5-guanidino-1-oxo-1-(2-

thiazolyl)-2-pentyl, R is fluoro, and X° ié-hydroxymethyl;'
R? is 3-aminophenyl, B is phenyl, A is CH,, AT is 5-guanidino-1-oxo-1-

(2-thiazolyl)-2-pentyl, R1 is methoxy, and X® s aminomethyl;
R? is phenyl, B is phenyl, A is CH,CH,, Y*7 is 5-guanidino-1-oxo-1-(2-

thiazolyl)-2-pentyl, R1 is methoxy, and X© is aminomethyl:
R? is benzyl, B is phenyl, A is CHyCH,, Y*" is 5-guanidino-1-ox0-1-2-

thiazolyl)-2-pentyl, Rlis methoxy, and X%is aminomethyl;
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R is phenyl, B is phenyl, A is CH;CH,, Y*" is 5-guanidino-1-oxo-1-(2-

thiazolyl)-2-pentyl, R1 is methoxy, and X© is aminomethyl;

R? is benzyl, B is phenyl, A is CH,CH,, YA is 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, R® is methoxy, and X is aminomethyl;

R%is phenyl, B is phenyl, A is CHZCHZ, Yis 5-guanidino-1-oxo-1-(2-

thiazolyl)-2-pentyl, R? is methoxy, and X®is aminomethyl.

46. A composition for inhibiting thrombotic conditions in blood comprising a
compound of any one of Claims 8, 16, 24, 32, 40, and 45 and a
pharmaceutically acceptable carrier.

47. A composition for inhibiting thrombotic conditions in blood comprising a
compound of any one of Claims 1 through 7, Claims 9 through 15, Claims 17
through 23, Claims 25 through 31, Claims 33 through 39, and Clanns 41
through 44 and a pharmacenhcally acceptable carrier. '

48. A method for inhibiting thrombotic conditions in blood comprising adding
to blood a therapeutically effective amount of 2 composition of any one of
Claims 46 and 47.

49. A method for inhibiting formation of blood platelet aggregates in blood
comprising adding to blood a therapeutically effective amount of a composition
of any one of Claims 46 and 47.

30. A method for inhibiting thrombus formation in blood comprising adding to
blood a therapeuticaily effective amount of a composition of any one of Claims
46 and 47.

51. A method for treating or preventing venuous thromboembolism and
pulmonary embolism in a mammal comprising administering to the mammal a
therapeutically effective amount of a composition of any one of Claims 46 and
47.
-
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52.A metl;od for treating or preventing deep vein thrombosis in a mammal _
comprising administering to the mammal a therapeuucally effective amount of a
composition of of any one of Claims 46 and 47. '

5  53.A method for treating or preventing cardiogenic thmmboenibolism ina
mammal comprising administering to the mammal a therapeutically effective
amount of a composition of any one of Claims 46 and 47.

54. A method for treating or preventing thromboembolic stroke in humans and
10  other mammals comprising administering to the mammal a therapeutically
effective amount of a composition of any one of Claims 46 and 47.

55. A method for treating or preventing thrombosis associated with cancer and
cancer chemotherapy in humans and other mammals comprising administering

15 tothe mammal a therapeutically effective amount of a composition of any one -
of Claims 46 and 47.

s6. A method for treating or preventing unstable angina in humans and other
mammals comprising administering to the mammal a therapeutically effective
20 amount of a composition of any one of Claims 46 and 47.

57. A method for inhibiting thrombus formation in blood comprising adding to
blood a therapeutically effective amount of a compound of any one of Claims 1
through 45 with a therapeutically effective amount of fibrinogen receptor

25 antagonist.

58. The use of a compound of any one of Claims 1 through 45, ora
pharmaceuticaily acceptable salt thereof, in the manufacture of medicament for

inhibiting thrombus formation, treating thrombus formation, or preventing
30 thrombus formation in a mammal.
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