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SUBSTITUT_ED POLYCYCLIC ARYL AND HETEROARYL
PYRYMIDINONES USEFUL AS ANTICOAGULANTS

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 aryl and
heteroaryl pyrimidinone compounds that inhibit serine proteases of the
coagulation cascade.

Background of the Invention

Physiological systems control the fluidity of biood in mammals
Majerus, P. W. et al: Anticoagulant, Thrombolytic, and Antipiplatelet 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 ftuid 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 II, V, VII, VAL IX, X, XI,
and XII; these are also called protease zymogens. These ¢oagulation factors or
protease zymogens are activated by setine proteases leading to coagulation in a
so called “coagulation cascade” or chain reaction [Handin, R. I.: 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 XIa to IXa and to the
conversion of X to Xa. Xa with factor Va converts prothrombin (I1) to
thrombin (I1a) 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 VIla by Xa. The presence of Tissue Factor and
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Vlla accelerates formation of Xa in the presence of calcium ion and
phospholipids. Formatlon of Xa leads to thrombm, ﬁbnn, and a fibrin clot as
described above The presence of one or more of these ‘many different
coagulation factors and two distinct pathways of clottmg could enable the
efficacious, select:ve contro! and better understandmg of parts of the
coagulation or clotnng process.

While clottm,, as a result of an injury toa blood vessel is a critical
physiological process for mammals such as man, clottmg can also lead to
disease states. A pa;hologrcal process called thromt_gqsrs results when platelet
aggregation andlora fibrin clot blocks (i.e., occlude_sj a:-b_lood vessel. Arterial
thrombosis may i'-result in ischemic necrosis of the ﬁssne,supplied by the artery.
When the thrombosis occurs in a coronary artery, a myocardial infarctior or
heart attack can result. A thrombosis occurring in a vein may cause tissues
drained by the vein to become edematous and iriflamed. - Thrombosis of a deep
vein may be compheated by a pulmonary embolism., ',P_re\‘/_enting or treating
clots in 2 blood vessel may be therapeutically useful by inhibiting formation of
blood platelet aggregates, inhibiting formation of ﬁbnn inhibiting thrombus
formation, inhibiting embolus formation, and for treanngor preventing
unstable angina, refractory angina, myocardial mfarcnon, transient ischemic
attacks, atrial fibrillation, thrombotic stroke, embolic stroke, deep vein
thrombosis, disserrliixated intravascular coagulation, ocular build up of fibrin,
and reocclusion or. restenosis of recanalized vessels. ._

There have been several reports of non-peptidic and peptidic
pyrimidinone 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. InPCl‘ Patent Application
WO 98/16547, Zhu and Scarborough describe 3-(N-heterocyclylamino)-4,5,6-
substituted-pyridonylacetamides and 2,4-substituted-5-(N-heterocyclylamino)-
pyrimidinony!-acetamides containing amide substituents and having activity
against mammalian factor Xa. In US Patent 5 656, 645 Tamura et al. describe
4,5,6-subst1tuted-3-annnopyndonyl-aoetaxmdes, 1 6-subst1tuted—5—
armnouracrnylaoetamrdes and 2.4-substituted- S-ammopymmdmonyl-
acetamides oonta:mng amide substituents havmg a formyl function and having
activity against thrombin. In US Patent 5,658,930, Tamura et al. again
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describe 4,5:6siibstituted-3-aminopyridonyl-acétiifiides, 1,6-substituted-5-
aminouracinylacetamides, and 2 4—subsntuted-5—armnopynmxdmonyl-
acetamides ég‘nﬁmmg amide substituents having & f‘dnnyl 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-aminouracinyl-acetamides, and 2,4-substituted-5-amino-
pyrimidinonylacetamides containing amide substituents having a formyl
function and having activity against thrombin. In PCT Patent Application WO
98/09949, Suzuki et al. describe 2-heterocyclylacetamido derivatives of 1,2-
diketones and report that they inhibit proteases, especially chymase inhibitors.

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:

~

Ny N
J Formula (I).

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 Formuia (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 comprising
Substituted Polycyclic Aryl and Heteroaryl pyrimidinones, which are beneficial
in anticoagulant therapy for the treatment and prevention of a variety of
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thrombotic conditions including coronary artery and cerebrovascular disease,
as given in Formula (I):

2
N R
e N
0
B/ A\tp N\K/ E\YO
J (I

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

Jis optionally selected from the group cousisting of CH-R® and N-R®

wherein R® 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 R4b R39 R4O Rs R ,and R to form a heterocyclyl
ring having 5 through 8 contiguous members;

Jis optionally selected from the group consisting of CH-R® and N-R®
wherein R6 is a linear spacer moiety having a chain length of 1 to 4 atoms
linked to the points of bonding of both R4a and R“'b to form a heterocyclyl ring
having 5 through 8 contiguous members;

J is optionally selected from the group consisting of CH-R6 and N~~R6

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

linked to the points of bonding of both R39 and R40 to form a heterocyclyl

ring having 5 through 8 contiguous members;
B is formula (V):
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D
R32/ W/
(V)

wherein D1 , D2, J 1, 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 can be a covalent bond, no moré than one ofDl , Dz, Jl, J2 and K1 is

0, no more than one ofDl, D2, Jl, 12 and K1 is S, one ofDI, D2, JI, J2 and

K1 must be a covalent l.)ond when two ofDl, Dz, Jl, 12 and K] areOand S,

and no more tha.nfourofDl, D2, Jl, J2 and Kl are N with the proviso that

5 _
RSZ, R 3, R34, R35, and R36are 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;

R9, RIO’ Rll, R12, RB, RIG, R17, RIS’ ng, R32, R33, R34,

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

acetamido, haloacetamido, amidino, guanidino, dialkylsulfonium,
trialkylphosphonium, dialkylsulfoniumalkyl, carboxy, heteroaralkylthio,
heteroaralkoxy, cycloalkylamino, acylalkyl, acylalkoxy, aryloylalkoxy,
heterocyclyloxy, aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl,
perhaloaralkyl, aralkylsulfonyl, aratkylsulfonylalkyl, aralkylsulfinyl,
aralkylsulfinylalkyl, halocycloalkyl, halocycloalkenyl, cycloalkylsulfinyl,
cycloalkylsulfinylalkyl, cycloalkylsuifonyl, cycloalkylsuifonylalkyl,
heteroarylamino, N-hetercarylamino-N-alkylamino, heteroarylaminoalkyl,
haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylatkyl,
heteroaralkoxy, cycloalkoxy, cycloalkenyloxy, cycloalkoxyalkyl,
cycloalkylalkoxy, cycloalkenyloxyalkyl, cycloalkylenedioxy, halocycloalkoxy,

5
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halocycloalkoxyalkyl, halocycloalkenyloxy, halocycloalkenyloxyalkyl,
hydroxy, amino, alkoxyammo thio, nitro, lower alkylammo, alkylthio,
alkylthioalkyl, arylammo, aralkylammo, aryltluo arylthnoalkyl
heteroaralkoxyalkyl alkylsulfinyl, alkylsulﬁnylalkyl arylsulfinylalkyl,
arylsulfonylalkyl, heteroarylsulﬁnylalkyl heteroarylsulfonylalkyl
alkylsulfonyl, a]kylsulfonylalkyl haloalkylsulﬁnyialkyl
haloalkylsulfonyialkyl alkylsulfonamido, alkylaxmnosulfonyl amidosulfonyl,
monoalkyl anudosulfonyl dialky] amidosulfonyl, monoarylamxdosulfonyl
arylsulfonarmdo, dlarylatmdosulfonyl monoalkyl monoaryl amidosulfonyl,
arylsulfinyl, arylsulfonyl heteroarylthio, heteroarylsulfinyl,
heteroarylsulfonyl heterocyclylsulfonyl heterocyclylthlo, alkanoyl, alkenoyl,
aroyl, heteroamy! aralkanoyl, heteroaralkanoyl haloalkanoyl alkyl, alkenyl,
alkynyl, alkenyloxy, alkenyloxyalky, alkylenedloxy, haloalkylenedioxy,
cycloalkyl, cycloalkylalkanoyl cycloalkenyl, lower cycloalkylalkyl lower
cycloalkenylalkyl halo, haloalkyl haloalkenyl haloalkoxy, hydroxyhatoalkyl,
hydroxyaraikyl, hydroxyalkyl alkylenylammo, hydoxyheteroaralkyl
haloalkoxyalkyl, aryl aralkyl, aryloxy, aralkoxy, aryloxyallcyl saturated
heterocyclyl, parhally saturated heterocyclyl heteroaryl heteroaryloxy,
heteroaxyloxyalkyl arylalkyl, heteroarylalkyl arylalkenyl heteroarylalkenyl,
carboxyalkyl, carboalkoxy, alkoxycarboxamldo alkylamxdocarbonylamldo,
arylamldocarbonylanndo, carboalkoxyalkyl, carboalkoxyalkenyl carboxy,
carboaralkoxy, carboxanmdo, carboxarmdoalkyl cyano carbohaloalkoxy,
phosphono, phosphonoalkyl dlaralkoxyphosphono, and
d:aralkoxyphosphonoalkyl '

R16 ng R32 R33 R34 R35 ,d-R36areipdependently optionally
Qb with the proviso _that no more than one of R16 and ng is 'Qb at the same

ﬁmeandthathisze

R32 dR33 R33 dR34 R34 and R 35 ,3an'dR35 andR36ate

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

6
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8 contiguou’ mémbers, a heteroaryl ring having 'S tirough 6 contiguous
members, ax;td an aryl with the proviso that no mofy ‘than one of the group

35
consisting of Spacer pairs R 2and R33 R:‘)3 and ﬁ 4 R andR , and R35

and R?’6 are used at the same time;

R2and R R and R'!, RM and R'?, 2nd R and R® are

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

consisting ofspaoerpaxrskgande R10 an R andR z,and Rlz

and RB are used at the same time;
B is optionally formula (VI):

/ (vi)

. 3 \ .
wherein D, D4, J3 ,and 14 are independently selected from the group

consisting of C, N, O, and S, no more than one of D3, D4, 33, and 14 is O, no

morethanoneost D4 .13 andJ4lsS and no more than threeofDl D2

J ! ,and J are N with the proviso that R32 R33 R34 and R35 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;
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B is optionally selected from the group consisting of hydrido,

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

C2-C8 haloalkyl, and C3-C8 haloalkenyl wherein each member of group B is
optionally substit_lited at any carbon up to and includi_ii_g 6 atoms from the point

of attachment of B to A with one or more of the group ccnsisting of R3p, R33.

R34, R35, and Rss’

B is optionally selected from the group consistmg of C3-C15
cycloalkyl, C5-C10 cycloalkenyl, C4-C12 saturated heterocyclyl and C4-C9
partially saturated heterocyclyl wherein each ring ca_rbon 1s optionally

substituted with R33;_a ring carbon other than the nng carbon at the point of

attachment of B to A is optionally substituted with 0X0 provided that no more
than one ring carbon is substituted by oxo at the same- tune ring carbon and
nitrogen atoms adjacent to the carbon atom at the pomt of attachment is

optionally substituted with R9 orR 3, aring carbon c__r ‘nitrogen atom adjacent

to the R_9 position and two atoms from the point of at__téchment is optionally

substituted with Rm, a ring carbon or nitrogen atom adjac’ent to the R13

position and two atorns from the point of attachment is optionally substituted
with R12, a ring carbon or nitrogen atom three atoms from the point of

attachment and adjacent to the RIO position is optionail_y substituted with R1 l,

a ring carbon or nitrogen atom three atoms from the poiht: of attachment and
adjacent to the R12 position is optionally substituted with R33 and a ring
carbon or nitrogen atom four atoms from the point of attachment and adjacent
to the R1 and R33 positions is Optlonally substituted thh R

Ais selected from the group consisting of sin,le cOvalent bond,

(W ) - (CH(R ))pa and (CH(R ))pa'(w ) - wherein mr is an integer

selected from O through 1, pa is an integer selected from 0 through 6, and W7
is selected from the group consisting of O, S, C(0), C(S), C(0)S, C(S)O,
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CONR)CENR ), RINC(O), RINCE), $(0), S©O),
SOLN(R S, (R INS(O)y, Se(0), Se(0),, Se(OBRR ), (R INSe(O),,
POXRD), NR )POXRD), FOYRDINR), CNRINR ), (R INC(NR ),

(R7)NC(NR7)NR7, 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;

R7 and R8 are independently selected from the group consisting of

hydrido, hydroxy, alkyl, aikenyl, aryl, aralkyl, aryloxy, alkoxy, alkenyloxy,
alkylthio, alkylamino, arylthio, arylamino, acyl, aroyl, heteroaroyl,
aralkoxyaikyl, heteroaralkoxyalkyl, , aryloxyalkyl, alkoxyalkyl,
alkenyloxyalkyl, alkylthioalkyl, arylthioalkyl, aralkoxyatkyl,
heteroaralkoxyalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, heteroaryl,
heteroaryloxy, heteroarylamino, heteroaralkyl, heteroaralkyloxy,

heteroaralkylamino, and heteroarytoxyalkyl;

R14, Rls, R37, R38, R39, R40 . R41 and R42 are independently

sefected from the group consisting of amidino, hydroxyamino, hydrido,
hydroxy, halo, cyano, aryloxy, amino, alkylamino, dialkylamino, '
hydroxyalkyl, aminoalkyl, acyl, aroyl, beteroaroyl, heteroaryloxyalkyi,
sulfhydryl, acylamido, alkoxy, alkylthio, arylthio, alkyl, alkenyl, alkynyl,
aryl, aralkyl, aryloxyalkyl, aralkoxyalkylalkoxy, alkylsuifinylalkyl,
afkylsulfonylaikyl, aralkylthicalkyl, hetercaralkoxythioalkyl, atkoxyalkyl,
heteroaryloxyalkyl, alkenyloxyalkyl, alkylthioalkyl, arylthioalkyl, cycloatky!,
cycloalkylalkyl, cycloalkylalkenyl, cycloalkenyl, cycloalkenylalkyl, haloalkyl,
haloatkenyl, halocycloalkyl, halocycloalkenyl, haloalkoxy, haloalkoxyatkyl,
haloalkenyloxyalkyl, halocycloalkoxy, halocycloalkoxyalkyl,
halocycloalkenyloxyalkyl, saturated heterocyclyl, partially saturated
heterocyclyl, heteroaryl, heteroarylatkyl, heteroarylthioalkyl,
heteroaralkylthioalkyl, monocarboalkoxyalkyl, dicarboalkoxyalky!,
monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, alkylsulfinyl,
alkylsulfonyl, haloalkylsulfinyl, haloalkylsulfonyl, arylsulfinyl,
arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyl, aralkylsulfinyl, ‘
aralkylsulfonyl, cycloalkylsulfinyl, cycloalkylsulfonyl, cycloatkylsulfinylalkyl,
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cycloalkylsufonylalkyl, heteroarylsulfonylalkyl, heteroarylsulfinyl,
heteroarylsulfonyl, betemarylsulﬁnylalkyl, aralkylsulfinylalkyl,
aralkylsulfonylalkyi’ carboxy, carboxyalkyl, carboélkoiy, carboxamide,
carboxaxmdoalkyl carboaralkoxy, trialkylsilyl, dxalkoxyphosphono
dnaralkoxyphosphono, dlalkoxyphosphonoalkyl and

d:amlkoxyphosphonoalkyl with the proviso that R3 and R3 are

independently selected from other than formyl and 2-oxoacyl

R14 and R1 » when bonded to different carbons, are optionally taken

together to formg _g__l_'p_up selected from the group con_s:stl_ng of covalent bond,
alkylene, haloalkylene, and a linear moiety spacer selected to form a ring
selected from the group consisting of cycloalkyl ring baving from 5 through 8
contiguous members cycloalkeny! ring having from 5 through 8 contiguous

members, and a heterocyclyl having from 5 through 8 contxguous members;

R14 andR: 5 when bonded to different carb_ons, are optionally taken

together to form a group selected from the group consisiing of covalent bond,
alkylene, haloalkylene, and a linear moiety spacer éele‘ctéd to form aring
selected from the group consisting of a cycloalkyl ring havmg from 5 through 8
contiguous members, a cycloalkenyl ring having from 5 through 8 contiguous

members, and a heterocyclyl having from 5 through 8 contiguous members;

R15 and R1 , when bonded to different carbons, are optionally taken

together to form a group selected from the group con_si#t_ihg of covalent bond,
alkylene, haloalkylene, and a linear moiety spacer selected to form a ring
selected from the grélip consisting of cycloalkyl ring having from 5 through 8
contiguous members, cycloalkenyl ring having from 5 through 8 contiguous
members, and a heterocyclyl having from 5 through 8 conuguous members;

v xs_seleg:te_,q from the group consisting of NRz , 0, C(0), C(S), S,
S(0), S(0),, ONRY), POYXRD), and CRR™;

R is selected from the group consisting of hydrido, kydroxy, amino,
alkyl, alkenyl, alkynyl, aryl, aralkyl, aryloxy, aralkoxy, alkoxy, alkenyloxy,
alkylthio, arylthio, aralkoxyalkyl, heteroaralkoxyalkyl, aryloxyalkyl,
alkoxyalkyl, alkenyloxyalkyl, alkylthioalkyl, arylthioalkyl, aralkoxyalkyl,

10
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heteroaratkoxyalkyl, alkylsulfinylalkyl, alkylsulfonglalkyl, cycloalkyl,
cycloalkylaliyl, €ycloalkylalkenyl, cycloalkenyl, ’é_;igloilkenylalkyl, haloalkyl,
haloalkeny_fﬁi&fbcycloalkyl, hatocycloalkenyl, ﬁhﬁga!koxyalkyl,
haloalkenyloxyalkyl, halocycloalkoxyalkyl, halocycloalkenyloxyalkyl,
heteroaryl, heteroarylalkyl, monocarboalkoxyalkyl, monocarboalkoxy,
dicarboalkoxyalkyl, monocarboxamido, monocyanoalkyl, dicyanoalkyl,
carboalkoxycyanoalkyl, acyl, aroyl, heteroaroyl, heteroaryloxyalkyl, and
dialkoxyphosphonoalkyl;

R39 and R40, when bonded to the same carbon, are optionally taken

together to form a group selected from a group consisting of oxo, thiono, RS-

N, alkylene, haloalkylene, and a linear moiety spacer having from 2 through 7
contiguous atoms to form a ring selected from the group consisting of 2
cycloalkyl ring having from 3 through 8 contiguous members, a cycloalkenyl
ring having from 3 through 8 contiguous members, and a heterocyclyl ring
having from 3 through 8 contiguous members;

M is selected from the group consisting of N and Rl-C;

R2 and R are independently selected from the group consisting of yAD
Q, hydrido, alkyl, alkenyl, and halo;

R is optionally selected from the group consisting of amino,
aminoalkyl, alkylamino, amidino, guanidino, hydroxy, hydroxyamino,
alkoxy, hydroxyalkyl, alkoxyamino, thiol, alkylthio, dialkylsulfonium,
trialkylphosphonium, dialkyisuifoniumalkyl, heteroarylamino, nitro,
arylamino, aralkylamino, alkanoyl, alkenoyl, aroyl, heteroaroyl, aralkanoyl,
heteroaralkanoyl, haloalkanoyl, hydroxyhaloalkyl, cyano, and phosphono;

R2 is optionally selected from the group consisting of amidino,
guanidino, dialkylsulfonium, trialkylphosphonium, dialkylsulfoniumalkyl,
heteroarylamino, amino, nitro, alkylamino, arylamino, aralkylamino, alkanoyf,
alkenoyl, aroyl, heteroaroyl, aralkanoy}, heteroaralkanoyl, haloalkanoyl,
hydroxyhaloalkyl, cyano, and phosphono;

R2and R* R2 and R*®, R and R'*, and R2 and R"> are optionally
independently selected to form spacer pairs wherein a spacer pair is taken
together to form a linear moiety having from 2 through 5 contiguous atoms

11
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comnecting the points of bonding of said spacer pair members to form a
heterocyclyl ring havinc from 5 through 8 contiguous members with the

proviso that no more - than one of the group of spacer pmrs consxsnng of R? and
R*, RZandRY RzandR andR2 and R 1susedatthesamenme'

R2js optzonally independently selected to form a Imear moiety having
from 2 through 5 connguous atoms linked to the pomts of bonding of both R%

and R to form a heterocyclyl ring baving from 5 through 8 contiguous

members;
Zis selected from the group conslstmg of covalent single bond,

(CR41R4 )q wherem q is an integer selected from 1 through 6, (CH(R ))o

wo-(cH®R? ))p wherein g and p are integers mdependently selected from 0
through 3 and W" s selected from the group oonsnstmg of O, S, C(0), C( S),
C(O)0O, C(S)0, C(O)S, C(S)S, C(O)N(R ), (R )NC(Q), C(S)N(R ),
(R41)NC(S), OC(O)N(R41), (R41)NC(O)O, 'SC(S)N(R41), (R41)NC(S)S,
sconN®™D, ®*HNcoys, ocENR?), ®*Nes)o,
NEDCoNR™, ®INCONRD, NRACENE,
®*INCEONR?, $(0), 5(0)5, SOINR™, NR*S$(0)y, Se, Se(0),
5e(0)p, Se(O)NR™), NR*5e(0);, POXR®), NRYPOXR®),
PORINR ), N&*), ONR™), and SRR, and (CHR? ) W2
(CH(R42))h wherein ¢ and h are integers independently Selected from 0
through 2 and W22 is selected from the group oons:stmg of CR —CR 2

CR R =C vmyhdene) ethynylidene (C=C; l,2-ethynyl) 1,2-cyclopropyl,

1,2-cyclobutyl, l.2-cyclohexyl, l,3-cyclohexyl, 1,2-cyclopentyl, 13-
cyclopentyl, 2,3-morpholinyl, 2,4-morpholinyl, 2,6-morpholinyl, 3.4

12
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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-piperidifiyt; 2,6-piperidinyl, 3,4-piperidinyl; 1,2-pyrrolidinyl, 13-
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 2 is directly bonded to the pyrimidinone ring;
o and R29 are independently selected from the group consisting of

hydrido, hydroxyalkyl, alkyl, alkenyl, alkynyl, aryl, aralkyl, aryloxyalkyl, acyl,
aroyl, aralkanoyt, heteroaroyl,-aralkoxyalkyl, alkylsulfinylalkyl,
alkylsulfonylalkyl, aralkylthioalkyl, heteroaralkylthioalkyl, alkoxyalkyl,
heteroaryloxyalkyl, alkenyloxyalkyl, alkylthioalkyl, arylthioalkyl, cycloalkyl,
cycloalkylalkyl, cycloatkylalkenyl, cycloalkenyl, cycloalkenylalkyl, haloalkyl,
haloalkenyi, halocycloalkyl, halocycloalkenyl, haloalkoxyalkyl,
haloalkenyloxyalkyl, halocycloalkoxy, halocycloalkoxyalkyl,
hatocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl, perhaloaryloxyalkyi,
heteroaryl, heteroarylalkyl, heteroarylthioalkyl, heteroaralkylthioalkyl, cyanoalkyl,
dicyanoalkyl, carboxamidoalkyl, dicarboxamidoalkyl, cyanocarboalkoxyalkyl,
carboalkoxyalkyl, dicarboalkoxyalkyl, cyanocycloalkyl, dicyanocycloalkyl,
carboxamidocycloalkyl, dicarboxamidocycloalkyl, carboalkoxycyanocycloalkyl,
carboalkoxycycloalkyl, dicarboalkoxycycloalkyl, formylalkyl, acylalkyl,
arylsulfinylalkyl, arylsulfonylalkyl, aralkylsulfinyl, cycloalkylsulfinylalkyl,
cycloaikylsufonylalkyl, heteroarylsuifonylalkyl, heteroarylsulfinylalkyl,
aralkylsulfinylalkyl, aralkylsulfonylalkyl, carboxy, diatkoxyphosphono,
diaratkoxyphosphono, dialkoxyphosphonoalky! and diaralkoxyphosphonoalkyl;

st and R29 are optionally taken together to form a linear moiety spacer
having from 2 through 7 contiguous atoms and forming a ring selected from the
group consisting of a cycloalkyl ring having from 3 through 8 contiguous
members, a cycloalkenyl ring having from 3 through 8 contiguous members, and a
heterocyclyl ring having from 3 through 8 contiguous members;

Q is formula (IT):

13
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wherein Dl, Dz;' J 1,: ._12 and Kl are independently selected from the group

consisting of C, N O,Sanda eovalent bond with the prbvisos that no more

than one can be a covalent bond, no more than one of Dl D J1 J2 and K

5 c¢anbeO, nomorethanoneofD D2 Jl JzandchanbeS oneofD

D2 Jl JzandK mustbeaeovalentbondwhentwoofD D2 Jl 12

K1 are O and S, andnomorethanfourofD D2 Jl JzaudK1 can be N,

w:th the proviso that R9 R10 R R 2, and R13 are each mdependently

selected to mamtam the tetravalent nature of carbon, mvalent nature of
10 mtrogen, the dxva_l_ent nature of sulfur, and the divalent n_ature of oxygen;
Qs optionally selected from formula (III):

,/J ~_4
RE&—p3 ﬂ
N\ N
2 D
/‘/ T N\gl2
(Izr)
wheremD D, 13 andJ are independently selected from the group
consisting of C, N O, and S, no more than one of D3 D4 13 and J4 is O, no

15 morethanoneofD D, JSandJ isS, andnomorethanthreeofD D2

14
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h 1, and 12 are N with the proviso that R9, RIO, Ri I, and R2 are cach

independently sélected to maintain the tetravalésit fifiture of carbon, trivalent
nature of nitrogen, the divalent nature of sulfur, and the divalent nature of
oxygen;

Qis optionally selected from the group consisting of hydrido, alkyl,
alkoxy, alkylamino, alkylthio, haloalkylthio, alkenyl, alkynyl, saturated
heterocyclyl, partially saturated heterocyclyl, acyl, aroyl, heteroaroyl,
cycloalkyl, cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl, cycloalkylalkenyl,
haloalkyl, haloalkoxy, haloalkenyl, halocycloalkyl, halocycloalkenyl,
haloalkoxyalkyl, haloalkenyloxyalkyl, halocycloalkoxyalkyl, and
halocycloalkenyloxyalkyl with the proviso that Z7° is selected from other than a
single covalent bond when Q is hydrido;

Kis (CR4aR4b)n wherein n is an integer selected from 1 through 4;

R4a and R4b are independently selected from the group consisting of

halo, hydrido, hydroxy, cyano, kydroxyalkyl, alkyl, alkenyl, aryl, aralkyl,
aralkoxyalkyl, aryloxyalkyl, alkoxyalkyl, heteroaryloxyalkyl,
alkenyloxyalkyl, alkylthioalkyl, aralkylthioalkyl, arylthioalkyl, cycioalkyl,
cycloalkylalkyl, haloalkyl, haloalkenyl, heteroaryi, heteroarylalkyl,
heteroarylthioalky}, heteroaralkylthioalkyl, cyanoalkyl, alkylsulfinylalkyl,
alkylsulfonylalkyl, haloalkylsulfinyl, arylsulfinylaikyl, arylsulfonylalky!,
heteroarylsulforylalkyl, betercarylsulfinylalkyl, aralkylsulfinylalkyl, and
aralkylsulfonylalkyl with the provisos that halo, hydroxy, and cyano are

4b

bonded to different carbons when simultaneously present and that R4;a and R

are other than hydroxy or cyano when bonded to the carbon directly bonded to
the pyrimidinone nitrogen;

1{4a and R4b, when bonded to the same carbon, are optionaily taken

together to form a group selected from the group consisting of oxo, thiono, and
a linear spacer moiety having from 2 through 7 contiguous atoms connected to
form a ring selected from the group consisting of a cycloalkyl ring having 3
through 8 contiguous members, a cycloalkenyl! fing having 5 through 8
contiguous members, and a heterocyclyl ring baving 5 through 8 contignous

15



WO 00/69832 PCT/US00/09806

10

15

20

4b
~ members with the proviso that Rzl‘?l and R taken together is other than oxo or

thiono when the common carbon is directly bonded to the pyrimidinone
nitrogen; :

Eis E when Kis (CR‘hR )p» Wherein E 1s selected from the
group cons:stmg of a covalent smgle bond, O, S, C(O), C(S), C(0)0, C(S)0,
C(0)8, C(S)S, C(O)N(R LR )NC(O), C(S)N(R ) (R INC(S),

OCONR), (RINC(O)O, SCINR ), (R INC(S)S, SCONR ),
(R7)NC(O)S, QC(S)N(R7), (R7)NC(850, N(RS)CSO)N(R7),
(R7)NC(O)N(R8), ﬁ(Rs)C(S)N(R‘;'), (R7)NC(S)N;R8_>, S(0), $(0),,
S(O}N®R”), N(R )S(0)2, SO)NRIC(0), COINR)S(O),, Se, Se(O),
Se(O}p, Se(0}NR ), N(R)5e(O)g, POXR®), NR JPOXRY),

P(O)(R )N(R ) N(R ), ON(R ) SIR28R29 CR -CR ,ethynylidene

(C=C; l,2-ethynyl), and C=CR R

K is optionally selected to be (CH(RM).)j-T wherein  is selected from a
integer from O through 3 and T is selected from the group consisting of single
covalent bond, O, S, and N(R ) with the provisos that R M, is other than
hydroxy, cyano, halo ammo, alkylamino, d:alkylammo, and sulfhydryl when
jis1and that (CH(R ».l is bonded to the pynxmdm_one ring;

E” is optionally E2, when K is (CH(R 14))]--1*, wherein E2 is selected
from the group consisting of a covalent single bond, C(O), C(S), C(0)O,
C(8)0, C(0)S, C(S)S, C(O)N(R7), (R7)NC(O), C(S)N(-R7), (R7)NC(S),

(R7)NC(0)O, (R7)_NC(S)S, (R7)NC(O)S, (R7)NC(S:)O,. N(Rs)C(O)N(R7),

RONCONRD), NRICESINR ), (R INCE)NERY), S(0), S(O),.
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S(O)}N(R ), N(R )S(0)3, S(O),N(H)C(O), C(OINH)S(O)s, SE(O),
Se(O)y, SeBIMR"), NR5e(0),, HOXRD), KR PO)RD),
POYRINR ), and NR );

K is optionally selected to be G-(CH(RIS))k wherein k is selected from
an integer from 1 through 3 and G is selected from the group consisting of O,
S,and N(R7) with the proviso that R15 is other than hydroxy, cyano, halo,
amino, alkylamino, dialkylamino, and sulfhydryl when k is I;

E” is optionally E- when K is G-(CH(R "))y wherein E- is selected
from the group consisting of a covalent single bond, O, S, C(0), C(S),
C(0)0, C(S)0, C(O)S, C(S)S, CLOINR Y, (RNC(O), CEINR ),
RINC(S), OCOINR ), (R INC(0)O, SCSINR ), (R INC(S)S,
SC(OINR ), R INC(0)S, OCSINGR ), (R INC(S)0, NRICOINR ),

7

RONCONRD, NRBCSINR ), (R NC(SINRY), S(0), S©O),,
SORN®R), NR)S(0),, Se, Se(0), Se(O)p, Se(O)N(R ), NR )Se(O)p,

8 7
POYR), NR YPO)RY), FOXROINR ), N(R ), ONR ), SIRZR,

CR4a=CR4b, ethynylidene (C=C; 1,2-ethynyl), and C=CR4aR4b;

Y is formula (IV):
S
17 18
R R
N N 6/

T 1

3
D 4D
r167° N\ 7 Kng

QP (IV)
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wherein Ds,.D6, Js, and J6 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, K2 is independently selected from the group

consisting of C"and N, no more than one of D5 D"6' JS' and J6 is O, no more

thanoneost II’6 15 andJﬁrsS onech5 D6 JS andJGmustbea

covalent bond when two of D5 D6 J5 and J6 are O and S, no more than

three of D, D6 JS andJGarerhenl(zst andnomorethanfourof

D5 D6 Js and J6 are N when K2 is carbon with the provrsos that R 16 Rl‘7

R a.nd R19 are each independently selected to mamtam the tetravalent nature

of carbon, tnvalent nature of nitrogen, the dxvalent nature of sulfur, and the

divalent nature of oxygen,

R 16 and R ' are independently optionally taken together toforma

linear moiety spacer havmg from 3 through 6 conti guous atoms connected to
form aring selected from the group consisting of a cycloalkenyl ring having
from 5 through 8 contigious members, a partially saturated heterocyclyl ring
having from 5 through 8 contiguous members, a heteroaryl having from S

through 6 contnguous members, and an aryl;

R1 and R_-lg are independently optionally taken together to form a

linear moiety spacer having from 3 through 6 contiguous atoms connected to
form aring selected from the group consisting of a cycloalkenyl ring having
from 5 through 8 contiguous members, a partially saturated heterocyclyl ring
having from 5 through 8 contiguous members, a heteroaryl having from 5

through 6 conuguous members, and an aryl;

Q is selected from the group consisting of NRZOR21

NR20R21R22, oxy, alkyl, aminoalkylenyl, alkylamino, dlalkylarmno,

dialkylsulfoniumalkyl, acylamino and Q wherein Q is hydrido and RZO,

18
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1

R and R are independently selected from the gfoup consisting of hydrido,

amino, alky'l;';thyéroxy, alkoxy, aminoalk&lenyl,éikﬁamino, dialkylamino, and

hydroxyalky] with the provisos that no more than one of R20, RZI, and R22 is

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

1

20
thatR R2 »and R22 must be other than be hydroxy, alkoxy, alkylamino,

amino, and dialkylamino when K> is N';

RZO and R21, R20 and R22, and R21 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 thmuéh 7 contiguous atoms connecting
the points of bonding of said spacer pair members to form a heterocyclyl ring
having 5 through 8 contiguous members with the proviso that no more than

0 .20 22

. 2 21
one of the group consisting of spacer pairs R andR ,R  andR" , and

sz and R22 is used at the same time;

Q" is optionally selected from the group consisting of
NRZ®50,NRZ)R>, NRZSC0)0R”, NRZ)C(0)SR°,
N(R26)C(S)OR5 and N(R26)C(S)SR5 with the proviso that no more than one
of R23, R24, and R26 can be hydroxy, alkoxy, alkyleneamine, alkylamino,
amino, or dialkylamino when two of the group consisting of R23, R24, and
R26 are bonded to the same atom;

Qb is optionally selected from the group consisting of

dialkylsulfonium, triatkylphosphonium, C(NRZS)NRBR24,

NRZICNRPINRD R, NEZHCOoNRD)RD,

NRZcENREYRYY, cNRZ)0R,

19
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CONRZCORPINGD )R, cONRZICNRPINRZ R,

NRZHNRZCNRPINRZ )R, oNR*HCNRPINRDIR,

N(R%)N(R%)SQZN(RZS)(R%), C(NRZS)SRS, C(_O_)NR23R24, and

C(O)NRZ:;R24 with-‘the provisos that no more than one of R23, R24. and R26

5 canbe hydroxy," gikbxy, alkylamino, amino, or dialkylamino when any two of
the group consisting of R23; R24, and R26 are bonded to the same atom and

that said Qb group is bonded directly to a carbon atom;

R23, R2A.,- R._zs, and R26 are independently selected from the group
consisting of hydrido, alkyl, hydroxy, alkoxy, alkylénylamino, amino,
10  alkylamino, dialkylamino, and hydroxyalkyl: '

R23 and R24 are optionally taken together to form a linear spacer

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

RZ and R%, R?* and R, R? and R?®, R and R, and R> amd

15 R:",)6 are independently optionally selected to form a spacer pair wherein a spacer

pair is taken together from the points of bonding of selected spacer pair members to
form the group L—U—V wherein L, U, and V are independently selected from the

group consisting of O, S, C(0), C(S), Cy), S(0), SO, OPOR’ HR*®,

POR’?, PR, CRIR!, c=c®>R*!, (0),POP(O),,

20 R%0)poPOR?, siR*HR?, siR?HRZBsi(RZHR2E,

Si(Rzg)RZBOSi(Rzg)RZS, (R28)R29COC(R28)R29, (st)R29CSC(R28)R29,
coe®@=c®®"), cE)c®=c®®"), soe®)=c&’"),
50,CR>=c®’>"), PRCR*H=c®"), POR *c®*)=cR??),

PSRPC®R3D=c®®Y), DerR3O)®R3!)D, ororR>HR?, PIO)R, P(S)R®,

20
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Si(RZS)R29 %Q'N(Rso), and a covalent bond th‘h ‘the proviso that no more than
any two of L, Uand V are simultaneously covalent bonds and the heterocyclyl
comprised of by L, U, and V has from 5 through 10 contiguous member;

D is selected from the group consisting of oxygen, C=0, C=S, SO,

wherein m is an integer selected from O through 2;
Jp is independently selected from the group consisting of OR27, SR27

N(RZO)RZI :

and

R27 is selected from the group consisting of hydrido, alkyl, alkenyl,

alkynyl, aralkyl, aryloxyalkyl, aralkoxyalkyl, alkylsulfinylalkyl,
alkylsulfonylalkyl, aralkylthioalkyl, heteroaralkyithioalkyl, alkoxyalkyl,
heteroaryloxyalkyl, alkenyloxyalkyl, alkylthioalkyl, arylthioalkyl, cycloalkyl,
cycloalkylalkyl, cycloalkylalkenyl, cycloalkenyl, cycloalkenylalkyl, haloalkyl,
haloalkenyl, halocycloalkyl, halocycloalkenyl, haloalkoxyatkyl,
haloalkenyloxyalkyl, halocycloalkoxyalkyl, halocycloalkenyloxyalkyl,
perhaloaryloxyalkyl, heteroaryl, heteroarylalkyl, heteroarylthioalkyl,
heteroaralkylthioalkyl, arylsulfinylalkyl, arylsulfonylalkyl, cycloalkylsulfinylalkyl,
cycloalkylsufonylaikyl, heteroarylsulfonylalkyl, heteroarylsulfinylalkyl,
aralkylsulfinylalkyl and aralkylsulfonylalkyl;

R30 and R are independently selected from the group consisting of

hydrido, hydroxy, thiol, aryloxy, amino, alkylamino, dialkylamino, hydroxyalkyl,
heteroaryloxyalkyl, alkoxy, alkylthio, arylthio, alkyl, alkenyl, alkynyl, aryl,
aralkyl, aryloxyalkyl, aralkoxyalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl,
aratkylthioalkyl, heteroaralkoxythioalkyt, alkoxyalkyl, heteroaryloxyalkyl,
alkenyloxyalkyl, alkylthioalkyl, arylthioalkyl, cycloalkyl, cycloalkylalkyl,
cycloalkylalkenyl, cycloalkenyl, cycloalkenylalkyl, haloalkyl, haloalkenyl,
haloaratkylsulfinylalkyl, aralkylsulfonylalkyl, cyanoalkyl, dicyanoalkyl,
carboxamidoalkyl, dicarboxamidoalkyl, cyanocarboalkoxyalkyl, carboalkoxyalkyl,
dicarboalkoxyalkyl, cyanocycloalkyl, dicyanocycloalkyl, carboxamidocycloalkyl,
dicarboxamidocycloalkyl, carboalkoxycyanocycloalkyl, carboalkoxycycloalkyl,
dicarboalkoxycycloalkyl, formylalkyl, acylalkyl, dialkoxyphosphonoatkyl,
diaralkoxyphosphonoalkyl, phosphonoalkyl, dialkoxypbosphonoalkoxy,
diaralkoxyphosphonoalkoxy, phosphonoalkoxy, dialkoxyphosphonoalkylamino,
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diaralkoxyphosphonoalkylamino, phosphonoalkylamino,
dialkoxyphosphonoalkyl, dlaralkoxyphosphonoalkyl sulfonylalkyl,
alkoxysulfonylalkyl aralkoxysulfonylalkyl, alkoxysulfonylalkoxy,
aralkoxysulfony]alkoxy, sulfonylalkoxy, alkoxysulfonylalkylannno,
aralkoxysulfonylalkylamino, and sulfonylalkylamino; °

R°% and R3 L are optionally taken to form a-linear moiety spacer group

having from 2 through 7 contiguous atoms to form a rmg selected from the group
consisting of a cycloalkyl ring having from 3 through 8 contiguous members, a
cycloalkenyl ring having from 3 through 8 contiguous members and a
heterocyclyl ring having from 3 through 8 configuous lﬁembels'

R?3 dR25 Rz"tandR25 llzzsa.ndR26 R24andR26 andR and

R26 are mdependently optlonally selected to form a spacer pair wherein a spacer

pair is taken together from the points of bondmg of selected spacer pair members to
form the group L-U-V wherein L, U, and V are mdependently selected from the
group of 1 2—dlsubshmted radicals consisting of a cycloalkyl radical, a cycloalkenyl
radical wherein cycloalkyl and cycloalkenyl radicals are subsututed with one or

more groups selected from R and R » an aryl radical, an heteroary] radical, a2

saturated hetemcychc radical and a partially saturated hetemeycllc radical wherein

said 1,2-subsntutents are mdependently selected from C—O C=S, C(RZS)R32

S(O), S(0)p, OPOR>HR®®, POIR®®, PSR and SRZR?,

R and st R? 20d R® R® and R, R24 and R?® and RZ and

R26 are independently opnonally selected to form a spacer pair wherein a spacer

pair is taken together from the points of bonding of selected spacer pair members to
form the group L-U-V wherein L, U, and V are independently selected from the
group of radicals consisting of 1,2-disubstituted alkyl_ene:mdicals and 1,2-
disubstituted alken'ylene radical wherein said 1,2-substitutents are independently

selected from C=0, C=8, CRZR?®, 5(0), $(0),, OPORHR3?, POOIR*®

22
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PSR, and$HR®IR? and said alkylene and aliténylene radical are substituted
with one or more R30 or R31 substituents;

Qs is selected from the group consisting of a single covalent bond,
37 _38

A(CR”'R™ )y(W°),, wherein az is an integer selected from O through 1, b is

an integer selected from 1 through 4, and W is selected from the group
consisting of O, S, C(0), C(S), é(O)O, C(8)0, C(0)S., C(S)S, C(O)N(Rl4).
® HNc(0), CONR'™), RNCrs), ocONR™), scsNR™,
SCONR™S, ocoNR', NRP)coNR™), (R*)NcoNR ™),
NRPIICEONR'S, RHNCENR'), 5(0), 5(0), SO),NR',
NR'5(0),, Se. 5e(0), Se(O)y, Se(O1NR" ), NR )56(0),, PONRD),
NR POYRD), OYRINR ), NRM), ONR™), and SiRZBR%,
(CHR"4)-W'(CH(R "))y wherein c and d are integers independently
selected from 1 through 4, and W is selected from the group consisting of O,
S, C(0), C(S), C(O)O, C(S)O, C(0)S, C(S)S, C(O)N(R14), R 1“)I‘IC(O),
CONR' S, RNCis), 0cONR™), ®RMNC0)0, scsNR™),
(R14)NC(S)S, SC(O)N(R14), (R14)NC(0)S, 0C(S)N(R14), (R14)NC(S)O,
NRICONR™, R*“NCONR), NRPyosne™,

® HNCENR'), 5(0), 5(0),, SOLNR™), NR )50}y, Se, 560,
Se(0)y, Se(O)NR Y, NR5¢(0), POXRS), NR WPOYRD,
P(O)(RS)N(R7), N(R14), Oﬁ(Rl“), SiRmRzg, and (CH(R14))e-\V22-

(CH(RIS))h wherein ¢ and h are integers independently selected from 0
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through 2 and W- - is selected from the group consistinc of CR41 =CR42,

CR41R42=C vmyhdene), ethynylidene (C=C; 12-ethynyl) 1.2-cyclopropyl,

1,2-cyclobutyl, 1,2-cyclohexyl 1,3-cyclohexyl, 1,2-cyclopenty1 13-
cyclopentyl, 2,3-morphohnyl 2,4-morpholinyl, 26-morpholmyl 34
morpholinyl, 3,5-morpholmyl 1,2-piperazinyl, l,3-p1perazmyl 23-
piperazinyl, 26—prperazmyl 1,2-piperidinyl, l,3-p1pendmyl 23-piperidinyl,
2,4-piperidinyl, 26-p|pendtnyl 3,4-piperidinyl, 12-pyrrolrdmyl 13-
pyrrolidinyl, 2,3-pyrrolxd1nyl 24-pyrrolidinyl, 2 S-pyrrohdmyl 34
pyrrolidinyl, 2,3-tetrahydrofuranyl 2,4-tetrahydrofuranyl 2,5-

: tetrahydrofuranyl and 3 4-tetrahydrofuranyl with the provrsos that R 14 and

R15 are selected from other than halo and cyano when dlrectly bonded to N

and that (CR37R38)b, (CH(R e (CHR! ))eandarebonded o E%

R and R:‘}‘7 when bonded to dtfferent carbons, are optionally taken

together to form a hnear moiety spacer having from l through 7 contiguous
atoms to form a rmg selected from the group eonsrsung of a cycloalkyl ring
having from 3 through 8 conti guous members, a cycloalkenyl ring having from
3 through 8 contrguous members, anda heterocyclyl nng havmg from 3

through 8 oontrguous members;

R37 and R 38 when bonded to dlfferent carbons, are taken together to

form a linear momety spacer having from 1 through 7 eontlguous atoms to form

aring selected fmm the group consisting of a cycloalkyl ring having from 3
through 8 connguous members, a cycloalkeny! ring havmc from 3 through 8
contiguous members, and a heterocyclyl ring havmg from 3 through 8

contiguous members,

RS and R?s , when bonded to different carbons,_,.are taken together to

form a linear mOiety cpacer having from 1 throngh 7 oonti_guous atoms to form
a ring selected from the group consisting of a cycloalky! ring baving from 3
through 8 contiguous members, a cycloalkenyl ring having from 3 through 8
contiguous members, . and a heterocyclyl ring having from 3 through 8
contiguous members;.
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R37 dnd R38 when bonded to the same carBon, are taken together to

form a group: selécted from a group consisting of 6Xb thiono, alkylene,
haloalkylene; hnﬁ a linear moiety spacer having from 2 through 7 contiguous
atoms to form a ring selected from the group consisting of a cycloalkyl ring
having from 3 through 8 contiguous members, a cycloalkenyl ring having from
3 through 8 contiguous members, and a heterocyclyl ring having from 3
through 8 contiguous members;

Y? is optionalty Q°-Q™ wherein Qs selected from the group
consisting of (CR37 R38)f whefein f is an integer selected from 1 through 6,
(CH(RM))C-W}-(CH(RIS))d wherein ¢ and d are integers independently

selected from 1 through 4, and Wl is selected from the group consisting of W1
is selected from the group consisting of O, S, C(0), C(S), C(0)0O, C(S)O,
(038, €98, CONR ™Y, R)Ne(©0), comr™, RN,
ocoNRY), ®R*)Nco)0, sceNR™), RM*NCs)s, scong™,
®SNCo)s, 0CONR' ), (R NCis10, NRIICONR™),
RONCONR'), NRPIICENR'Y, R HNCENR', 50,
S(O), SOLNR™, NRS(0),, Se, Se(0), Se(0)p, SeORNR'™,
NR 45e(0),, POXR®), NR )POXRD, HORDINR ), NR™,
oNR'™, SiRR?, and (CHR '), -W2(CH(R ")), wherein ¢ and h are
integers independently selected from O through 2 and W is selected from the
group consisting of CR4a=CR4b, ethynylidene (C=C; 1,2-ethynyl), and
C=CR4"'1R4b with the provisos that Rl‘4 and R15 are selected from other than
halo and cyano when directly bonded to N, that (CR?:7 R38)f (CH(R ))c,

and (CHR ")), are bonded to EX, and QP is selected from other than
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N(R )N(R )C(NR25)N(R23)(R24) or ON(R )C(NRZS)N(RB)(R%)

when Q% is (CR R )f wherein f is other than the mteger I;
Yis opuonally Q -Q ® wherein Q *is (CH(R ))r W'3 risan

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

l,l-cyclopropyl_,-;I,Z-cyclopropyl, 1,1-cyclobutyl, 1-,2-_:t;:yclobutyl, 1.2-
cyclohexyl, ls-éyclohexyl, 1,4-cyclohexyl, 1,2-cy¢!_oﬁ_entyl, 1,3-cyclopentyl,
2,3-morpholiny'l,: 2.4-morpholinyl, 2,5m'orpholinyl, 2,6-morpholinyl, 3,4-
morpholinyl, 3 S:mbrpholinyl 1,2-piperazinyl, 13¥piﬁemzinyl 14
piperazinyl, 2,3-p1perazxnyl 2,5-piperazinyl, 26-p1perazmyl 1,2-piperidinyl,
1,3-piperidinyl, 14—p1pendmyl 2,3-p1pend1nyl 24—p1pendmyl 25
piperidinyl, 26—p1pend|nyl 3.4-piperidinyl, 3,5—p1pendmyl 3,6-piperidinyl,
l2—pyrrohdmyl 1,3—pyrrohdxnyl 2,3-pyrrolidinyl, 24—pyrrohdmyl 2,5
pyrrolidinyl, 3 4-pyrrohdmyl 2H-23-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-
3491, 2H-pyra.n-2-one-4 5-yl 4H—pyran—4-one—2,3—yl 23-
tetrahydrofuranyl, 24—tetrahydrofuranyl 2,5—tetrahydrofuranyl 34
tetrahydrofuranyl, 2 3-tetrahydropyranyl, 24—tetrahydropyranyl 2,5
tetrahydropyranyl, 26—tetrahydmpyranyl 34—tetrabydropyranyl and 3,5
tetrahydropyranyl, and each carbon and hyndo containing nitrogen member of

the ring of the W3 other than the pomts of attachment is opuonally substituted

with one or more of the group consmtmg of R9 R10 Rl and R12, with the

proviso that (CH(R- '.))r is bonded to Eo a_nd Q is bonded to lowest numbered
substituent position of each W3;
$SST

Y’is optionally Q -Q

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

SSST .

wherein Q  is (CH(R ))r-W4 risan

1,2-cyclobutyl, lZ—cyclohexyl 1,3-cyclohexyl, l4—cyclohexyl 1,2-
cyclopentyl, 1,3-cyclopentyl, 2,3-morpholinyl, 2,4-morpholinyl, 2,5-
morpholinyl, 2,6-morpholinyl, 3,4-morpholinyl, 3.5-morpholinyl, 1,2-
piperazinyl, l,3-pi_perazinyl, 1,4-piperazinyl, 2,3-piperazinyl, 2,5-piperazinyl,
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2,6-piperazifiyly1,2-piperidinyl, 1,3-piperidiny¥; 13¥-piperidinyl, 2,3-
piperidinyl,i&pipﬁdinyl, 2,5-piperidinyl, 2,6-piperidinyl, 3,4-piperidinyl,
3,5-piperidifiyl;3,6-piperidinyl, 1,2-pyrrolidin§1, f,3-pyrrolidinyl, 2,3-
pyrrolidinyl, 2,4-pyrrolidinyl, 2,5-pyrrolidinyt, 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-tetrakydropyranyl, 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 ana R'2, with the provisos that (CH(R® ) is bonded to E°

and Q¥ is bonded to highest number substituent position of each W';

SSSS .

¥° is optionally Q°-Q™ wherein Q™ is (CHR> ), W", ris an

integer selected from 1 through 3, W5 is selected from the group consisting of

1,4-indenyl, 1,5-indenyl, 1,6-indenyl, 1,7-indenyl, 2,7-indenyl, 2,6-indenyl,
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, 2,4-imidazo(1,2-a)pyridinyl, 2,5
imidazo(1,2-a)pyridinyl, 2,6-imidazo(1,2-a)pyridinyl, 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-
indazotyl, 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-naphthyt, 1,5-naphthyl, 1,6-
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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-quinolinyl, 2,6-
quinolinyl, 27—quinolinyl 2,8-quinolinyl, 3 4—quiimlihyl 3,5-quinolinyl, 3,6-
quinolinyl, 3,7-quinolinyl, 3,8-qumolmyl 4,5—qu1nohnyl 4,6-quinolinyl, 4,7-
quinolinyl, 4,8-quinolinyl, 1 4—1soqumohnyl 1,5-1soqumohnyl 1,6-
isoquinolinyl, 1‘7_ isoquinolinyl, 1,8-isoquinolinyl, 3_4—1soqmnohnyl 3,5
isoquinolinyl, 3§§-iquuinolinyl, 3,‘7-isoquinolinyl§ 3,$-isoquinolinyl, 4,5-
isoquinolinyl, 4,6-isoquinolinyl, 47-iso'c1uinolinyl;' 4§-isoquinolinyl 34
cinnolinyl, 3,5-cmnohnyl 3,6-cinnolinyl, 3 7-cmnolmyl 3,8-cinnolinyl, 4,5-
cinnolinyl, 46—cmnohnyl 4,7-cinnolinyl, and 4,8-c1nnolmyl and each carbon

and hydrido contaxmng nitrogen member of the nng of the W5 other than the

points of attachment is optionally substituted with o_ne qlf more of the group

consisting of R9 R10 Rll, and R12, with the pro?isq’ fhat Qb is bonded to

lowest number sybstituent position of each W5 and that (CH(R38))1. is bonded
to Eo; _

¥? is optionally Q®-Q™¥ wherein Q™ is (CHR O)),-W®, ris an
integer selected from 1 through 3, W6. is selected from the group consisting of

1,4-indenyl, I,S-ihdgnyl, 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-benzofumﬁy'l;:f3,7-benzofur'anyl,
2,4-benzothiophenyl, 2,5-benzothiophenyl, 2,6-benzothiophenyl, 2,7-
benzothiophenyl, 3,4-benzothiophenyl, 3,5-benzothibph‘enyl 36
benzothiophenyl, 3,7-benzothiophenyl, 24-1m1dazo(1 ,2-a)pyridinyl, 2,5
imidazo(1,2-a)pyridinyl, 2,6-imidazo(1 2—a)pynd1nyl 2,7—1m1dazo(l 2-
a)pyridinyl, 3,4-imidazo(1,2-a)pyridinyl, 3,5-mndazo( 1,2-a)pyridinyl, 3,6-
imidazo(1,2-a)pyridinyl, 3 7-mudazo(1,2~a)pyndmyl 24—1ndolyl 2,5
indolyl, 2,6-indolyl, 2,7-indolyl, 3,4-indolyl, 3,5-1ndolyl 3,6-indolyl, 3,7-
indolyl, 1,4-isoindolyl, 1,5-isoindolyl, ]6—1somdoly_l 24—1somdolyl 25
isoindolyl, 2,6-isoindolyl, 2,7-isoindolyl, 1,3-isoind61yl 3,4-indazolyl, 3,5
indazolyl, 3,6-indazolyl, 3,7-indazolyl, 24-benzoxazolyl 2,5-benzoxazolyl,
2,6-benzoxazolyl, 2,7-benzoxazolyl, 3 4-benzxsoxazolyl 3,5-benz|soxazolyl
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3 6-benzisoxhzdlyl, 3,7-benzisoxazolyl, l4—naﬁfifﬁyl 1,5-naphthyl, 1,6-
naphthyl, 1,7-naphthyl, 1,8-naphthyl, 2 »4-naphthy}, 2 ,5-naphthyl, 2,6-
naphthyl, 2 ‘?-ﬁ*é"phthyl 2,8-naphthyl, 2,4—qmnohny"l 2,5-quinolinyl, 2,6-
quinolinyl, 2,7-quinolinyl, 2,8-quinolinyl, 3,4-quinolinyl, 3,5-quinolinyl, 3,6-
quinolinyl, 3,7-quinolinyt, 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
isogquinelinyl, 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 hydrido 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
10 _11 12

consisting of R, R'0, R!, and R*Z, with the proviso that Q¥ is bonded to
highest number substituent position of each W6 and that (CH(RSS))r is bonded

to EC.

In an embodiment of compounds of Formula I or a pharmaceutically

acceptable salt thereof,

J is selected from the group consisting of O and S;

J is optionally selected from the group consisting of CH-R6 and N—R6

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

4a _4l 9
consistingof R ,R b R3 R40 R5 R and Rls to form a heterocyclyl

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

wherein D1 D2 J 1 J2 and K1 are independently selected from the group

consisting of G N O,Sanda covalent bond with the provnsos that no more

than one is a covalent bond, no more than one of D D2 ¥, 1 12 and K is O,

nomorethanoneofD D2 Jl JzandK is S, oneofD D2 J1 12

Kl mustbeacovalentbondwhentwoofl)l D2 Jl JzandK areOandS

and no more than four of D 1p% 1.2 dKlatcN'withtheprovisothat

R2, 833, 83% R, and 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,

R, R10 R R12 R R16 R17 RIS R19 R32 R33 R34

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

acetamido, haloacetamido, amidino, guanidino, dialkylsulfonium,
trialkylphosphonium, dialkylsulfoniumalkyl, carboxy, heteroaralkylthio,
heteroaralkoxy, cycloalkylamino, acylalkyl, acylalkoxy, aryloylalkoxy,
heterocyclyloxy, aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl,
perhaloaralkyl, aralkylsulfonyl, aralkylsulfonylalkyl, aralkylsulfinyl,
aralkylsulfinylalkyl, balocycloalkyl, halocycloalkenyl, cycloalkylsulfinyl,
cycloalkylsulfinylalkyl, cycloalkylsulfonyl, cycloalkylsulfonylalkyl,
heteroarylamino, N-heteroarylamino-N-alkylamino, heteroarylaminoalkyl,
baloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl,
heteroaralkoxy, cjcloalkoxy, cycloalkenyloxy, cycloalkcxyalkyl,
cycloalkylalkoxy, cycloalkenyloxyalkyl, cycloalkylenedioxy, halocycloalkoxy,
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halocycloalkbxyilkyl, halocycloalkenyloxy, halbéyéloalkenyloxyalkyl,
hydroxy, amino, alkoxyamino, thio, nitro, lower alkylamino, ‘alkylthio,
alkyltlnoalkil ‘s¥ylamino, aralkylamizo, arylthi6, afylthicalkyl,
heteroaralkoxyalkyl, alkylsulfinyl, alkylsulfinylalkyl, arylsulfinylalkyl,
arylsulfonylalkyl, heteroarylsulfinylatkyl, heteroarylsulfonylalkyl,
alkylsulfonyl, alkyisulfonylalkyl, haloalkylsulfinylalkyl,
haloalkylsulfonylalkyl, alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl,
monoalkyl amidosulfonyl, dialkyl amidosulfonyl, monoarylamidosulfonyl,
arylsulfonamido, diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl,
arylsulfinyl, arylsulfonyl, heteroarylthio, heteroarylsulfinyl,
heteroarylsuifonyl, heterocyclylsutfonyl, heterocyclylthio, alkanoyl, alkenoyl,
aroyl, heteroaroyl, aralkanoyl, heteroaralkanoyl, haloalkanoyl, alkyl, alkenyl,
alkynyl, alkenyloxy, alkenyloxyalky, alkylenedioxy, haloalkylenedioxy,

- cycloalkyl, cycloalkylalkanoyl, cycloalkenyl, lower cycloalkylalkyl, lower

cycloalkenylalkyl, halo, haloalkyl, haloalkenyl, haloalkoxy, hydroxyhaloalkyl,
hydroxyaralkyl, hydroxyalkyl, alkylenylamino, hydoxyheteroaralkyl,
haloalkoxyalkyl, aryl, aralkyl, aryloxy, aralkoxy, aryloxyalkyl, saturated
heterocyclyl, partially saturated heterocyclyl, heteroaryl, heteroaryloxy,
heteroaryloxyalkyl, arylalkyl, heteroarylalkyl, arylalkenyl, heteroarylaikenyl,
carboxyalkyl, carboalkoxy, alkoxycarboxamido, alkylamidocarbonylamido,
arylamidocarbonylamido, carboalkoxyalkyl, carboalkoxyalkenyl, carboxy,
carboaxﬁlkoxy. carboxamido, carboxamidoalkyl, cyano, carbohaloaikoxy,
phosphono, phosphonoatkyl, diaralkoxyphosphono, and
diamlkoxyphosphonoalkyl'

R ng R32 R33 R34 R35 and R3 aremdependently optionally

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

time and that Q7 is Q°%;

R32 and R33 R33 and R34 R34 and R35 and R35 and R36 are

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
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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 K> Zand R, R and R>7, R34 mdR>, and R
and Rs6 can be used at the same time; __
9 .10 _10 n_ 12 127 13

R dR R andR »R andR >andR " andR " are

independently opnonally selected to form a spacer pair wherem a spacer pair is
taken together to’ form a linear moiety having from 3 thmugh 6 contiguous
atoms connecting the points of bonding of said spacer pau' members to form a
ring selected from the group consisting of a cycloalkenyl ring having 5 through
8 contiguous mex_nbe_rs, a partially saturated heterocyclyl ring having 5 through
8 contiguous members, a heteroary! ring having 5 through 6 contiguous
members, and an aryl with the proviso that no more thari one of the group

consisting of spacer pairs Rgand Rlo, Rlo del Rll and R 2 dR12

and R13 can be usedat the same time; :

Bis opﬁ?nal:ly selected from the group consisting of hydrido,
trialkylsilyl, C2-C8 alkyl, C3-C8 alkylenyl, C3-CB alkenyl, C3-C8 alkynyl,
C2-C8 haloalkyl, and C3-C8 haloalkenyl wherein each member of group B
may be optionally substituted at any carbon up to and in'cluding 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 R 6

Bis optlonally selected from the group consnstmg of aG-C15s
cycloalkyl, C5-C10 cycloalkenyl C4-C12 saturated heterocyclyl, and C4-C9
partially saturated heterocyclyl, wherein each ring carbbn is optionally

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

attachment of B to A is optionally substituted with oxo provnded that no more
than one ring carbon is substituted by oxo at the same time, 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 pdsitioﬁ and two atoms from the point of attachment is optionally
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substituted with 'km, a ring carbon or nitrogen atom adjacent to the R
position and {wo,atoms from the point of attachifedtis optionaily substituted
with Rlz, a ring carbon or nitrogen atom three atoms from the point of

attachment and adjacent to the R10 position is optionally substituted with R1 l,

a ring carbon or nitrogen atom three atoms from the point of attachment and
adjacent to the R12 position is optionally substituted with R33, and aring
carbon or nitrogen atom four atoms from the point of attachment and adjacent
to the R1 1 and R33 positions is optionally substituted with R34;

A is selected from the group consisting of single covalent bond,
(W7)n.-(CH(R15))pa and (CH(R"*)pq-(W )y wherein rris an integer

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

7 7. .7 7
C(ONR '), C(S)N(R ), (R )NC(0), (R )NC(S), S(0), S(0)o,

S(0)N®R), (R INS(O)p, POXR®), NR YPOXRD), POYRINR),

C(NR7)N(R7), (R7)NC(NR7), (R7)NC_(NR7)NR7, 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;

R7 and R8 are independently selected from the group consisting of

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

RM, Rls, R37, and R3s are independently selected from the group

consisting of hydrido, hydroxy, halo, cyano, hydroxyalkyl, alkoxy, alkyl,
alkoxyalkyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
haloalkyl, haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl,
halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, carboxy,
carboxyalky], carboalkoxy, carboxamide, and carboxamidoalkyl;
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R14 :«znd.R38 can be independently selected from the group consisting

of acyl, aroyl, and heteroaroyl with the proviso that acyl is selected from other
than formy! and: 2-oxoacyl
Y is selected from the group conszstmg of NR5 0, C(0), C(8S), S.

S(0), S(O),, ON(R ), POXR'), and CR R,

R is seleeted from the group consisting of hydﬁdo, hydroxy, amino,

alkyl, alkoxy, alkoxyalkyl, haloalkyl, acyl, aroyl, aﬂd heteroaroyl-

R39 and R40 are independently selected from the group consisting of

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

M s selected from the group consisting of N and R'-C;
R? and R? are independently selected from the group consisting of Z’-
Q, hydrido, alkyl, alkenyl, and halo;

Rlis optionally selected from the group consisting of amino,
aminoalkyl, alkylamino, amidino, guanidino, hydroxy, hydroxyamino,
alkoxy, hydroxyaikyl, alkoxyamino, thiol, alkylthio, di_alkylsulfonium,
trialkylphosphonium, dialkylsulfoniumalkyl, heteroarylamino, nitro,
arylamino, aralkylammo, alkanoyl, alkenoyl, aroyl, heteroaroyl, aralkanoyl,
heteroamlkanoyl ha!oa]ka.noyl hydroxyhaloalkyl, cyano, and phosphono;

Z° is selécted from the group consisting of covalent single bond,

(CR‘HR4 )q whereln q is an integer selected from 1 through 6, (CH(R ))g

Wo-(CH(R ))p- wherem g and p are integers independently selected from 0
through 3 and W" s selected from the group consisting of O, 8, C(0), C(S),
C(0)0, C(5)0, TLO)S, C(S)S, CONR ™), R*)HNC(0), cONR™YY),

®*Hnees), ocom®e™, ®*ncioyo, scsme*h, ®*yNees)s,
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3,

SC(O)N(R41'3, &41 INC(0)S, OC(S)N(R41), ('l'zai")NC(S)O,

NRDcoNR?), ®* ncoNe®), N Fcsng™,
®*INCENR™), 5(0), 5(0),, S(O1NR*, NR*)500),, S, 5000,

5e(0), Se(O)NR ), NR*H)5e(0),, POXRD), NRIPOXRD),
POXRONR), NR™), ONR™), and SIRZER?, and (CHR My WP

(CH(R42))h wherein € 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-
pymrolidinyl, 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 pyrimidinone ring;

R‘{"1 and R42 are independently selected from the group consisting of

amidino, hydroxyamino, hydrido, hydroxy, amino, halo, cyano, aryloxy,
hydroxyalkyl, acyl, aroyl, heteroaroyl, heteroaryloxyalkyl, alkoxy, alkyl, aryl,
aralkyl, aryloxyalkyl, aralkoxyalkylalkoxy, alkoxyalkyl, heteroaryloxyalkyl,
cycloalkyl, cycloalkylalkyl, cycloalkylalkenyl, cycloalkenyl, cycloalkenylalkyl,
haloalkyl, haloalkenyl, halocycloalkyl, hatocycloalkenyl, haloalkoxy,
haloalkoxyalky!, haloalkenyloxyalkyl, halocycloalkoxy, halocycloalkoxyalkyl,
halocycloalkenyioxyalkyl, sdturated heterocyclyl, partially saturated
heterocyclyl, heteroaryl, heteroaralkyl, heteroaryithioalkyl,
heteroaralkylthioalkyl, alkylsulfonyl, haloalkylsulfony}, arylsulfonyl,
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arylsulfonylalkyl, aralkylsulfonyl, cycloalkylsulfonyl cycloalkylsufonylalkyl
heteroarylsulfonylalkyl heteroarylmlfonyl and aralkylsulfonylalkyl
Qis formula (ID): ‘

...Tll

D D
g9 Y \Rl13
: (I1)

5  wherein D1 D2 I, 1 J2 and K1 are independently selected from the group

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

thanone:sacovalentbond nomorethanoneofDl D2 Jl JzamiKl is O,

nomorethanoneofDl D2 J1 JzandK is S, oneofD D2 J1 J2 and

Kl mustbeacovalentbondwhentwoofD1 Dz Jl 12 dKlareOandS

10 andnomorethanfourofDl D2 Jl 12 andK are N, wmnheprowsothat

Rg, R ,RH, R 2, andR _ areeach independently selected to maintain the

tetravalent nature of carbon, trivalent nature of nitrogen, the divalent nature of
sulfur, and the divalent nature of oxygen;
Q is optionally selected from formula (III):

15 (I1I)

whereinD , D4 13 and J are independently selected from the group

consisting of C, N, O, and S, nomorethanoneofD D .13 andJ isO, no
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more than one ofDS, D4, 13 , and J4 is S, and no more than three ofDl, Dz,

Jl, and 12 aré N with the proviso that R9, RIO, R‘”, and R*Z 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, partially saturated heterocyclyl, acyl, aroyl, heteroaroyl,
cycloalkyl, cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl, cycloalkylalkenyl,
haloalkyl, haloalkoxy, haloalkenyl, halocycloalkyl, halocycloalkenyl,
haloalkoxyalkyl, haloalkenyloxyalkyl, halocycloalkoxyalkyl, and
batocycloalkenyloxyalkyl with the proviso that Z° is selected from other than a
single covalent bond when Q is hydrido;

Kis ((Ill‘u‘R‘“b)n wherein n is an integer selected from 1 through 2;

R4a and R“'b are independently selected from the group consisting of

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

B is El, when K is (CR4aR4b)n, wherein El 1s selected from the
group consisting of a covalent single boad, O, S, C(0), C(S), C(O)0O, C(S)0,
C0)S, C(S)S, COOYNR ), (R INC(O), CS)NR ), (R INC(S),

OC(OINR ), (R INC(O)O, SC(S)NR ), (R INC(S)S, SCONR ),
®INC(O)S, OCEINR ), (R INC(S)0, NRICONR),
®RINCONRD, NRICENR ), (R INCENRD), S(0), S(O),,
SO,NR ), NR 1S(0)2, S(O}N(R IC(O), COINR )S(0)y, PFOYRD),
N (R7)P(0)(R8), P(O)(RS)N(R7), N(R7), 0N(R7), CR4a=CR4b,

ethynylidege (C=C; 1,2-ethynyl), and C=CR 4b;
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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(R7) with the proviso that (CH(RI.4))j is bonded to the
pyrimidinone ring; '

E0 is optionally E2 , when K is (CH(R l4))1--.'1_‘, yvherein I-'.2 is selected
from the group consisting of a covalent single bond, ¢,(0), C(S), C(O)O,
C(S)0, C(O)S, C(S)S, COOIN(R ), (R INC(O), CENR ), (R INC(S),
®R)INC(O)0, RINC(S)S, (R'INC(O)S, (R INC(S)0, NRDIC(ONR ),
RONCONERD), NRICENR ), R INCENERD), S(0), SO,
S(0),N(R "), NR )S(O)y, S(0);N(H)C(O), COOIN(H)S(O)y, POYXRD),
NRPOXET), HOYROIN(R ), 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 consisﬁng of 0, §, and

N(R7) with the proviso that R15 is other than hydrox);, cyano, halo, amino,
alkylamino, diali_cylamino, and sulfhydryl whenkis 1; -

E” is optiopally E- when K is G-(CH(R "))y, wherein E- is selected
from the group consisting of a covalent single bond, O, S, C(0), C(S),
C(0)0, C(8)0, C(0)S, C(S)S, C(O)N(R7), (R7)NC(Q), C(S)N(R7),

RINC(S), OC(OINR ), (R INC(0)O, SCS)NR ), (R INC(S)S,
SC(O)N(R7), (R7)NC(0)S, 0C(S)N(R7), (R7)NC(S)O, N(Rs)C(O)N(R7),
RONCONRD), NRECEINR ), R INCENRD), S(0), S(0),,

S(0)NR), NR)S(0),, POXRD), NR IPOYR®), POYRDINR ),
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N(R7), oN(fi7$;"‘CR4“=CR4b, ethynylidene (C=C; 1.2-ethynyl), and

=CR 4b2
Yis formuia (IV):
s
17 18
R \ \ /R

T 7
D 2D
R]_ 6/ 5\112/ (\ Rl 9
QP (IV)
- J5 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, K2 is independently selected from the group

consisting of C and N*, no more than one of D5, D6, r , and Pis O, no more

than one of Ds, D6, JS, and J6 is S, one of Ds, D6, JS, and J6 must be a

10  covalent bond when two of Ds, D6, IS, and .16 are O and S, no more than

three ost, D6, r _and 3%is N when K2 is N*, and no more than four of

DS, D6, J5 ,and 16 are N when K2 is carbon with the provisos that R16, R”,

Rls, d R19 are each independently selected to maintain the tetravalent nature

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

15  divalent nature of oxygen;

R16 and R17 are optionally independently taken together to form a

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

20  having from 5 through 8 contignonus members, a heteroaryl having from 5
through 6 contiguous members, and an aryl;
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Q s selected from the group consisting of NR- R~

NR20R21R22, oXy, alkyl, aminoalkylenyl, alkylammo, dialkylamino,

dnalkylmﬂfomumalkyl acylarmno and Q where;n Q is hydrido and R20

R21 and R22 are xndependently selected from the gmup consisting of hydrido,

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

hydroxyatkyl thh the provisos that no more than one of RZO R21 and R22

hydroxy, alkoxy, alkylamino, amino, and dnalkylannno at the same time and

that R20 R21 and R22 must be other than be hydroxy, alkoxy, alkylamino,

amino, and dialkylamino when K2 isN* ;

R20 and R21, R:"'0 and R22, and R ! and R_22 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 points of bonding of said spacer pair members to form a heterocyclyl ring
having 5 through 8 contiguous members with the proviso that no more than

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

R21 and R22 is used at the same time;

Qb is optionally selected from the group consisting of

NRZ50,NRPRD, NRZc0)0R”, NRZOC(O)SR,

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

of R R , and R 1s hydroxy, alkoxy, alkylamin_é, amino, and
dialkylamino when two of the group consisting of Rz’:, R24, and R26 are
bonded to the same atom;

Qb is optionally selected from the group consisﬁno of

d:alkylsulfomum, trialkylphosphonium, C(NRZS)NRER24
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NRZECORINRENRY), NRZ)CONERERD,
NRZcENRERY, cor0r>,

CONRZOCORPINRENRYY, CONRECNREIINR DR,

NRZONRZHCNREPINRZIR?, oNRECNRINRD IR,

NRZONR?)50,NRZ)R?, coRZ)sR®, CONRERY, and

C(O)N1223R24 with the provisos that no more than one of RB, R24, and R26

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

group consisting of R23, R24, and R26 are bonded to the same atom and that

said Qb group is bonded directly to a carbon atom;

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

consisting of hydrido, alkyl, hydroxy, alkoxy, aminoalkylenyl, alkylamino,
dialkylamino, amino, and hydroxyatkyl;
R23 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 having 5 through 8 contiguous members;

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

(CR37R38)1,-(Wo)az wherein az is an integer selected from O through 1, b is

an integer selected from 1 through 4, and W is selected from the group
consisting of O, S, C(0), C(S), C(0)O, C(S)0O, C(0)S, C(S)S, C(O)N(Rl4),
® HNco), cONRM, ®RMNcs), 0coN®™, sceNr™,
SCONR' ), ocENR™, NR™coN®™), ®NcoN®™),
NRICENR™, R*NCONR'), 500), 5601y, SO),NR™),

NR'5(0), POXRD), NRPOXRD), HO)REINR), NR ™,
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ON(R ), (CH(R )) -W -(CH(R ))d wherein ¢ and d are integers
independently eelected from 1 through 4, and W is selected from the group
consisting of O, S, C(0), C(S), C(0)O, C(S)O, C(O)S, C(S)S, CONR',
®RNCo), cONR™), ®RMNces), ocoNr™), ®RMNco0,
scENR' Y, ®HNcs)s, scon®™, ®MNcors, ocENR™),
®HNes)0, NRPICONR™, ®R'NconR"™,
NRPICENR™, RMNCENR'), 5(0), 501, SO1,NR™,

NR 503, POXRD), NRPOXRD), POXRINR ), NR™),
ONR™, and (CHR ) W(CHR' )y, Wherein e and h are integers

independently selected from Othrough2and W is selected from the group

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

1,2-ethynyl), l,2-cy¢10propyl, 1,2-cyclobutyl, 1,2-cyclohexyl, 1,3-
cyclohexyl, 1,2-cyclopentyl, 1,3-cyclopentyl, 2,3-morpholinyl, 2.4-
morpholinyl, 2,6_-m§rpholinyl, 3.4-morpholinyl, 3,5-morpholinyl, 1,2-
piperazinyl, 1;3-1§iperazinyl, 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-tetrabydrofuranyl, 2.4-
tetmhydrofuranyl 2,5-tetrahydrofuranyl, and 3,4-tetrahydrofuranyl, with the

provisos that R and R15 are selected fmm other than halo and cyano when

directly bonded to N and that (CR37R38)b, (CH(R ))c, (CH(R ))e and are
bonded to Eo;
Yis optionally Qb-st wherein st is selected from the group

consisting of (CR37 R38)f wherein f is an integer selected from 1 through 6,
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(CHR " )-W"<(CH(R )4 wherein ¢ and d ate rfegers independently
selected from 1 through 4, and W i selected from the group consisting of W
is selected from the group consisting of O, S, C(0), C(S), C(0)O, C(S)0,
co)s, c®)8, CONR™, ®R*HNc0), conr™), R Hnces),
ocoNR'Y, ®R*Nco)0, scene™), R14Nces)s, sconE™,
® HNcoss, ocENR™, RS0, NRcoNR',
®R4NCONRD), NRP)oeNR, R1YNCENER), s0),
S(O)y, SORNR, NR 500}, POXRD), NRWPOXRD),
POYXRONR ), NR™), ONR'), and (cHR - WP(cHR P,
wherein e and  are integers independently selected from O through 2 and W*
is selected from the group consisting of CR "=CR ", ethynylidene (C=C; 1,2-

ethynyl), and C=CRMR4b with the provisos that R14 and R15 are selected

from other than halo and cyano when directly bonded to N and that (CRB7

R38)f, (CHR'),, and (CH(RM))e are bonded to E*;
Y® is optiionally Q°-Q™® wherein Q™ is (CHR® 8)),-w3 ,risan

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

1,1-cyclopropyl, 1,2-cyclopropyl, 1,1-cyclobutyl, 1,2-cyclobutyl, 1,2-
cyclohexyl, 1,3-cyclohexyl, 1.4-cyclohexyl, 1,2-cyclopentyl, 1,3-cyclopentyl,
2,3-morpholinyl, 2,4-morpholinyl, 2,5-morpholinyl, 2,6-morpholinyl, 3,4-
morpholinyl, 3,5-morpholinyl, 1,2-piperazinyl, 1,3-piperazinyl, 1,4-
piperazinyl, 2,3-piperazinyl, 2,5-piperazinyl, 2,6-piperazinyl, 1,2-piperidinyl,
1,3-piperidinyl, 1,4-piperidinyl, 2,3-piperidinyl, 2,4-piperidinyl, 2,5-
piperidinyl, 2,6-piperidinyl, 3 ,4-piperidinyl, 3,5-piperidinyl, 3,6-piperidinyl,
1,2-pyrrolidinyl, 1,3-pyrrolidinyl, 2,3-pyrrolidinyl, 2,4-pyrrolidinyt, 2,5-
pyrrolidinyl, 3,4-pyrrolidinyl, 2H-23-pyranyl, 2H-2.4-pyranyl, 2H-2,5-
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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-pyrén-4—one—2,3—y.l, 23-
tetrahydrofuranyl, 2,4-tetrahydrofuranyl, 2.5-tetrahydrofuranyl, 3,4-
tetrahydrofuranyl, 2,3-tetrahydropyranyl, 2,4-tetrahydropyranyl, 2,5-
tetrahydropyranyl, '2,6-tetmhydropyrany1,_ 3,4-tetrahydropyranyl, and 3,5-
tetrahydropyranyl, and each cérbon and hyrido contai_niflg 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 R9 R10 R1 1, and R12, with the

proviso that (CH(R )), is bonded to E and Q is bonded to lowest numbered

substituent position of each W3

SSST

Y’ is opuonally Q -Q" wherein stsr is (_(_ZH(R38))r-W4, risan

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

1,2-cyclobutyl, i,2_—_cyclohexy_l, 1,3-cyclohexyl, 1,4-cyclohexyl, 1,2-
cyclopentyl, 1,3-icy¢10pentyl, 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-p1perazmyl 2,5-piperazinyl,
2.6-piperazinyl; 1,2-piperidinyl, 1,3-piperidinyl, 1 4-pxpend1nyl 23-
piperidinyl, 2,4-pxpond1nyl_, 2,5-piperidinyl, 2,6-piperidinyl, 3 4-piperidinyl,
3,5-piperidinyl, 3,6-piperidinyl, 1,2-pyrrolidinyl, 1,3-pyrrolidinyl, 2,3-
pyrrolidinyl, 2,4épyxrolidinyl, 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,
H-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-tetrahydrofuranyt, 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, ahd each carbon and hydrido

'contaxmng nitrogen member of the ring of the W other than the points of

attachment is opttonally substituted with one or more of the group consisting of
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&%, R'® RM, and R'2, with the provisos that (CHR" ), is bonded to E°

and Qb is bofidéd to hi ghest number substituent pbsihon of each W4;
Y is optionally QP-Q** wherein Q% is (CH(R38))I-\V" . risan

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

1,4-indenyl, I,S-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,
24-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-
benzoxazoiyl, 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-
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 hydrido

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

attachment is optionally substituted with one or more of the group consisting of
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R9, RIO, R1 l_,- and R12, with the proviso that Qb is bonded to lowest number

substituent position of each W5 and that ((‘.I‘-I(R38))r is bonded to Eo;
Y? is optionally Q®-Q**** wherein Q% is (CH®R> ) W", ris an

integer selected from 1 through 3, W6 is selected from the group consisting of

1,4-indenyl, 1,5-ind___enyl, 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-behiot__hiophenyl, 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)py_ridinyl, 3,5-imidazo(1,2-a)pyridinyl, 3,6-imidazo(1,2-
a)pyridinyl, 3,7-.imi_dazo(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-naphthy}, 1,6-naphthyl,
1,7-naphthyl, 1,8-naphthyl, 2,4-naphthyl, 2,5-naphthyl, 2,6-naphthyl, 2,7-
naphthyl, 2,8-naphﬂ1$'l, 2,4-quinolinyl, 2,5-quinolinyl, 2,6-quinolinyl, 2,7-
quinolinyl, 2,8-quinolinyl, 3,4-quinolinyl, 3,5-quinotinyl, 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-ci1_jnolinyl, 3,7-cinnolinyl, 3,8-cinnoliﬁyl, 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 W6 other than the points of
attachment is optionally substituted with one or more of the group consisting of
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R R R énd R , with the proviso that Q 1s bonded to highest number

substituent ﬁés;ﬁon of each W6 and that (CH(R )3 is bonded to E°.

In another embodiment of compounds of Formulal or a
pharmaceutically acceptable salt thereof,

5 Jis selected from the group consisting of O and S;
B is formula (V):
T3 4

33 1 35

R \ T/ K \\. 2/ R
1 2
D D

R327 NF T \36

V)
L3201 2 | B
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

10 than oneis a covalent bond, no more than one of D, D2 J1 12 and K is O,

nomorethanoneofDl,Dz,Jl,JzandKl isS,oneof D, D2 J] ]2 and

K must be a covalent bond when two of D, D2 Jl JzandK are O and S,

and no more than fourof D, D2 Jl JzandK are N;

R9 RIO R R12 R]S R16 R R R19 R32 R33 R34

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

acetamido, haloacetamido, amidino, guanidino, dialkylsulfonium,
trialkylphosphonium, dialkylsulfoniumalkyl, carboxy, heteroaralkylthio,
heteroaralkoxy, cycloalkylamino, acylalkyl, acylalkoxy, aryloylalkoxy,
heterocyclyloxy, aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl,
20  perhaloaralkyl, aralkylsulfonyl, aralkylsulfonylalkyl, aralkylsulfinyl,
aralkylsulfinylalkyl, halocycloalkyl, halocycloalkenyl, cycloalkylsulfinyl,
cycloalkylsulfinylalkyl, cycloalkylsulfonyl, cycloalkylsulfonylalkyl,
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heteroarylamino, N-heteroarylamino-N-atkylamino, heteroarylaminoalkyl,
haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl,
heteroaralkoxy, cycloalkoxy, cycloalkenyloxy, cycloalkoxyalkyl,
cycloalkylalkoxy, cycloalkenyloxyalkyl cycloalkylenednoxy, halocycloatkoxy,
halocycloalkoxyalkyl halocycloalkenyloxy, balocycloalkeny]oxyalky]
hydroxy, amino, alkoxyammo, thio, nitro, lower alkylammo alkylthio,
alkylthioalkyl, arylamxno, aralkylamino, arylth:o, arylthloalkyl
hetemaralkoxyalkyl alkylsulﬁnyl alkylsulﬁnylalkyl arylsdﬁnylalkyl
arylsulfonylalky_l heteroarylsulfinylalkyl, heteroarylsul_fonylalkyl
alkylsulfonyl, alkyisulfonylalkyl, haloalkylsulﬁnylélkyl,
haloalkylisulfonylalkyl, alkylsulfonamido, ﬂkylanﬁnosﬁlfonyl, amidosulfonyl,
monoalkyl amidosulfonyl, dialkyl amidosulfonyl, monoarylamidosulfonyl,
arylsulfonamido, diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl,
arylsulfinyl, arylsulfonyl, heteroarylthio, heteroarylsulfinyl,
heteroarylsulforiyl, heterocyclylsulfonyl, heterocyclylthio, alkanoyl, alkenoyl,
aroyl, heteroaroyl, aralkanoyl, heteroaralkanoyl, haloalkanoyl, alkyl, alkenyl,
alkynyl, alkenyloxy, alkenyloxyalky, alkylenedioxy, haloalkylenedioxy,
cycloalkyl, cycloalkylalkanoyl, cycloall_r_.i;nyl, lower cycloalkylalkyl, lower
cycloalkenylalkyl, halo, haloalkyl, haloalkenyl, haloalkoxy, hydroxyhaloalkyl,
hydroxyaralkyl, hydroxyalkyl, alkylenylaxhino hydoxyheteroaralkyl,
haloalkoxyalkyl, aryl, aralkyl, aryloxy, aralkoxy, aryloxyalkyl, saturated
heterocyclyl, pamally saturated heterocyclyl heteroaryl heteroaryloxy,
heteroaryloxyalkyl arylalkyl heteroarylalkyl arylalkenyl, heteroarylalkenyl,
carboxyalkyl, carboa_lkoxy, alkoxycarboxamido, alkylamidocarbonylamido,
arylamidocarbonylamido, carboalkoxyalkyl, carboalkoxyalkenyl, carboxy,
carboaralkoxy, carboxamido, carboxamidoalkyl, cyano, carbohaloalkoxy,
phosphono, phosphonoalkyl, dlaralkoxyphosphono and

dlaralkoxyphosphonoalkyl

R ng R32 R33 R34 R35 and R 6aremdependently optionally

Qb with the proviso that no more than one of R and _ng is Q at the same
time and that Qb is Qbe;

B is optionally selected from the group consisting of hydrido,
trialkylsilyl, C2-C8 alkyl, C3-C8 alkylenyl, C3-CB alkenyl, C3-C8 alkynyl,
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C2-C8 haloalkyl, and C3-C8 haloalkeny] wherein each member of group B is
optionally sutbsntuted at any carbon up to and mclud?ng 6 atoms from the point

of attachmeﬁt of B to A with one or more of the group consisting of R R33
R34 R35 nd 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 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, a ring carbon or nitrogen atom
adjacent to the R13 position and two atoms from the point of attachment is
optionally substituted with Ru, a ring carbon or nitrogen atom three atoms
from the point of attachment and adjacent to the Rlo position is optionally
substituted with R1 1, a ring carbon or nitrogen atom three atoms from the
point of attachment and adjacent to the R12 position is optionally substituted
with R33, and a ring carbon or nitrogen atom four atoms from the point of
attachment and adjacent to the R11 and R33 positions is optionally substituted

with R34L
A is selected from the group consisting of single covalent bond,
(W7)n.-(CH(R15))pa and (CH(R15));,21-(\7\!'7),.r wherein rr is an integer

selected from O through 1, pa is an integer selected from O through 6, and W7
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~ is selected from the group consisting of O, S, C(0), C(O)N(R7), C(S)N(R7),

(R7)NC(O), (R?)NC(S), aﬁd N(R7) with the proviso that no more than one of
the group comisﬁﬁg of rr and pa can be 0 at the same time;

R7 and R8 are independently selected from the group consisting of
hydrido, hydroxy, alkyl, and alkoxyalkyl; :

RM R15 R37 nd R?‘8 are independently selected from the group

consisting of hydrido, hydroxy, halo, alkyl, alkoxyalkyl baloalkyl,

haloaltkoxy, and haloalkoxyalkyl
Rl4 and R38 can be independently selected from the group consisting
of aroy! and heteroaroyl;

¥ is selected from the group consisting of NR5, C(0), and S(O),;

R5 is selected from the group consisting of hydrido, hydroxy, alkyl,
and alkoxy;
R39 and R are independently selected from the group consisting of

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

M is selected from the group consisting of N and R -C;
RY is selected from the group consisting of hydrido, alkyl, alkenyl,
cyano, halo, haloalkyl, haloalkoxy, haloalkyithio, amino, aminoalkyl,

alkylamino, amidino, guanidino, hydroxy, hydroxyamino, alkoxy,
hydroxyalkyl, alkoxyamino, thiol, alkylthio, and phosphono;

R2is ZO-Q;
Z° is selected from the group consisting of covalent single bond,

(CIR41R4 )’-l wherein q is an integer selected from 1 through 3, (CH(R ))g

Wo-(CH(R ))p wherein g and p are integers mdependently selected from 0
through 3 and W" is selected from the group consisting of O, S, C(0), $(0),
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$(0)y, NR); and ONR™), and (CHR* ) - W (CHR )y, wherein e
and h are integets independently selected from 0 t-l.n%ugh 2and 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-morpholiayl, 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
pyrimidinone ring;

R41 and R42 are independently selected from the group consisting of

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

Tll
10 1, 12
R \JT/K% 27"

1 2
D D
r9” Y NS
(II)

wherein Dl , D2, J 1 R 12 and K1 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 DI, D2, J 1, 12 and K1 is O,

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

K1 must be a covalent bond when two d’Dl, D2, Jl, 12 and K1 areOand S,
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and no more than four of D1 D2 I, . 12 and Kl is N, with the proviso that

R9 Rlo R R 2, and R - are each mdependently '_selected to maintain the

tetravalent nature of carbon, trivalent nature of mtrogen, the divalent nature of
sulfur, and the d:valent nature of oxygen,

Kis (CR_@R: )p Wherein n is an integer selected from 1 through 2;
R4a and R4b are independently selected fro:ﬁ the group consisting of

halo, hydrido, hjdrquﬁlkyl, alkyl, alkoxyalkyl, alkylghioalkyl. and haloalkyt;
Eis selected from the group consisting of a covalent single bond,

C(0), C(S), COINR ), (RINC(O), S(O)y. (R INS(O),, and SO),NR';

Y® is formula (IV):
S
17 18
R \ s R

' 6
9
R167 Ds\ﬁz-” D(\Rl 9

oad (IV)
.S 6 J5 6 . ' ,
whereinD , D, J,and J are independently selected from the group

consisting of C, N, 0 Sanda covalent bond with the provisos that no more

thanoneis a cova.lent bond, K is C, no more than one of D™, D6 15 and 16

1s O, no morethan oneof D, D6 J5 andJ is S, one ost D6 Js and J6

must be a covalent bond when two of D5 D6 Js and 16 are O and S, and no

more than four of D5 D6 J5 and J6 are N when K2 is carbon with the

provisos that R16 Rr7 R1 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;
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Qb is selécted from the group consisting 6f I‘iRZORZI,

*NRZPRZ'R?, amincalkylenyl, and Q¥ wherein Q¥ is hydrido and R>_,

R21 ,and R22 are independently selected from the group consisting of hydrido,

alkyl, hydroxy, amino, aminoalkylenyl, dialkylamino, alkylamino, and
hydroxyalkyl with the proviso that no more than one of R20 and R:ZI is
hydroxy, amino, alkylamino, or dialkylamino at the same time;

Qb is optionally selected from the group consisting of

cORONRER?, NRPYCaRPINRE R,

CONRZECNRPINRZ)RZY, NRZONRPOCNROINRE /R,

and ON(R%)C(NRZS)N(RZS)(RM) with the provisos that 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 R26 are bonded to the same
atom,;
RB, R24, R25, and R26 are independently selected from the group

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

Q’ is selected from the group consisting of a single covalent bond,
(CR37R38)1,—(W0)az wherein az is an integer selected from 0 through 1, bis
an integer selected from 1 through 5, and WY is selected from the group
consisting of O, C(0), S(0), S(O),, SOO),NR' 4, NR 5(0),, and
N(RM), (CH(RM))C-WI-(CH(RIS))CI wherein c and d are integers
independently selected from 1 through 4 and W1 is selected from the group

consisting of O, S, C(0), C(S), C(0)0O, C(S)0, C(0)S, C(S)S, C(O)N(R14),
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®'4Nco), cONR™, ®Nes), ocomg™, ®“Ncor,
SCONR™, RNC(s)s, SCONR™, ®NCO)s, OCENR'™),
®HNCE)0, NRICONR'S, ®R™NCONR'),
N(RIS)C(S)N(§145, ®NeENRY), 5(0), 8(0)2 S(O)NR',
NR' 5001, BOXRD. NRPOXRS, ROXRINR ), NR™,
ONR'™, and (CHR 1‘*))e-\v'vzz-(c:H(le_’ n wherein e and h are integers
independently selected from O through 2 and W>— is selected from the group

consisting of CR =CR 2, CR'R*=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-n_iorpilolinyl, 24-
morpholinyl, 2,6morpholinyl, 3,4-morpholinyl, 3,5-morpholinyl, 1,2-
piperazinyl, 1,3-piperazinyl, 23-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 R'* and R! are selected from other than halo and cyano when

directly bonded to N and that (CR> 'R D)y, (CH(R 14))c,_ and (CHR '), are

bonded to E’; -

Yis optionally Qb-st wherein Q% is se]ecﬁed fr_'o_m the group
consisting of ((.','R37 R38)f wherein f is an integer selecﬁed from 1 through 4,
(CH(R14))c-W1-(CH(R‘15))d wherein ¢ and d are intege?s independently
selected from 1 through 2, and Wl is selected from the group consisting of Wl

is selected from the group consisting of O, S, C(0), C(O)N(RM),
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. 14 1
®R*Nc©0), NRP)coNRM, ®R*NcomR), Nr', onr™),
and (CHR %5} W2-(CH(R )}y, wherein e and b ¢ integers independently
selected from O through 2 and W2 is selected from the group consisting of

CR¥-CR™, ethynylidene (C=C; 12-ethynyl), and C=CR*R*® with the

provisos that R14 and RI"S are selected from other than halo when directly

bonded to N and that (CR> R )p, (CHR™™)),, and (CH®R™)), are bonded

oE";
Y? is optionally Q°-Q" wherein Q™ is (CH(R38)),.-W3 ,risan

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

1,1-eyclopropyl, 1,2-cyclopropyl, 1,1-cyclobutyl, 1,2-cyclobutyl, 1,2-
cyciohexyl, 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~
meorpholinyl, 3,5-morpholinyl, 1,2-piperazinyl, 1,3-piperazinyl, 1,4-
piperazinyl, 2,3-piperazinyl, 2,5-piperaziny), 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
pymolidinyl, 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 Rg, Rlo, Ru, and RIZ, with the
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proviso that (CH(RS-S)),.'is bonded to E and Ql_’ is bonded to lowest numbered
substituent posi:t_ioﬁ%of each WB;
Y’ is optionatly QP-Q™ wherein Q% is (CH_(R38)),-W4, risan

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

1,2-cyclobutyl, _1_,2_—#yclohexyl, 1,3-cyclohexyl, 1,4_-cyclohexyl, 1,2-
cyclopentyl, 1,3}i:yélopentyl, 2,3-morpholinyl, 2,4momholinyl, 2,5
morpholinyl, 2,§;morpholinyl, 3,4-morpholinyl, 3,5morpholinyl, 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-23-yl, 2,3-tetrahydrofuranyl, 2.4-tetrahydrofuranyl, 2,5-
tétrahydrofuranjl, 3 4-tetrahydrofuranyl, 2,3-tetrahydropyranyl, 2.4-
tetrahydropyranyl, 2,5-tetrahydropyranyl, 2,6-tetrabydropyranyl, 3,4-
tetmhydropyranyL 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 opﬁbna!ly substituted with one or more of the group 6onsisting of

R, R!% R!, ana R1Z, with the provisos that (CH(R™D)), is bonded to E°

and Q is bonded to ighest number substituent position of each W';

Y'is optionally Q®-Q™* wherein Q™ is (CH(R ") W", ris an

integer selected from 1 through 2, W5 is selected from the group consisting of
1,4-indenyl, 1,5-indenyl, 1,6-indenyl, 1,7-indenyl, 2,7-indenyl, 2,6-indenyl, -
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-
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benzothiophenyl, 3,4-benzothiophenyl, 3,5-benzothiophenyl, 3,6-
benzothioplienyl, 3,7-benzothiophenyl, 2,7-imidazo(1,2-a)pyridinyl, 3,4-
imidazo(1,2%a)pyridinyl, 3,5-imidazo( I,2—a)pyﬁdi’iiyl.'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,
1,7-naphthyl, 1,8-naphthyl, 2,4-naphthyl, 2,5-naphthyl, 2,6-naphthyl, 2,7-
naphthyl, 2,8-naphthyl, 2,4-quinolinyl, 2,5-quinolinyl, 2,6-quinolinyl, 2,7-
quinolinyl, 2,8-quinolinyl, 3,4-quinolinyl, 3,5-quinolinyl, 3,6-quinolinyl, 3,7-
quinolinyl, 3,8-quinolinyl, 4,5-quinolinyl, 4,6-quinolinyl, 4,7-quinolinyl, 4,8
quinolinyl, 1,4-isoquinolinyl, 1,5-isoquinolinyl, 1,6-isoquinolinyl, 1,7-
isoquinolinyl, 1,8-isoquinolinyl, 3,4-isoquinolinyl, 3,5-isoquinolinyl, 3,6-
isoquinolinyl, 3,7-isoquinolinyl, 3,8-isoquinolinyl, 4,5-isoquinolinyl, 4,6-
isoquinolinyl, 4,7-isoquinolinyl, 4,8-isoquinolinyl, 3,4-cinnolinyl, 3,5-
cinnolinyl, 3,6-cinnolinyl, 3,7-cinnolinyl, 3,8-cinnolinyl, 4,5-cinnolinyl, 4,6-
cinnolinyl, 4,7-cinnolinyl, and 4,8-cinnolinyl, and each carbon and hyrido

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

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

R9, R.m, Rl l. and Rn, with the proviso that Qb is bonded to lowest number

substituent position of each W~ and that (CH(R" ")), is bonded to E%

SSSSI .

Y’ is optionally Qstsm wherein Q is (CH(R38))1.—W6, risan

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

1,44ndenyl, 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-
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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-jmidazo(1,2-a)pyridiny}, 2,4-indolyl, 2,5-indolyl, 2,6-
indolyl, 2,7-indolyl, 34-indolyl, 3,5-indolyl, 3,6-indolyl, 3,7-indoly!, 1,4-
isoindolyl, 1,5-isoindolyl, 1,6-isoindolyl, 2,4-isoindolyl, 2,5-iscindolyl, 2,6-
isoindolyl, 2,7-i§pindolyl, 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;,7fbenzisoxazolyl, 1,4-naphthyl, 1,5-naphthyl, 1,6-naphthyl,
1,7-naphthyl, l,éfnaphthyl, 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-qi;1inolinyl, 3,4équinolinyl, 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-isoquinoliny}, 1,6-isoquinolinyl, 1,7-
isoquinolinyl, 1,8-isoquinolinyl, 3,4-isoquinolinyl, 3,5-isoquinolinyl, 3,6-
isoquinolinyl, 3,7-isoquinolinyl, 3,8-i§oquinolinyl, 4,5-isoquinolinyl, 46-
isoquinolinyl, 4,7-isoquinolinyl, 4,8-isoquinolinyl, 3,4-cinnolinyl, 3,5-
cinnolinyl, 3,6-cinnolinyl, 3,7-cinnolinyl, 3 8-cinnoliny}, 4,5-cinnolinyl, 4,6-
cinnolinyl, 4,7-cinilolinyl, and 4;8-cin1_1§linyl, and each carbon and hyrido

containing nitrogen member of the ring of thé W6 other than the points of
attachment is optionally substituted with one or more of the group consisting of

R, R1%, R, and R'?, with the proviso that Q¥ is bonded to highest number

* substituent position of each W and that (CH(R" J)), is bonded to E”.

In a preferred embodiment of compounds of Formulal or a
pharmaceutically acceptable salt thereof,

JisO;

B is the Formula:
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R9, RIO’ RH, R12, RB, R32, R33, R34, R35, and R36 are

independently selected from the group consisting of hydrido, acetamido,
haloacetamido, amidino, guanidino, alkylenedioxy, haloalkyithio,
alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl, hydroxy, amino,
alkoxyamino, nitro, lower alkylamino, alkylthio, alkylthioalkyl, alkylsulfinyl,
alkylsulfonyl, alkylsulfonylalkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl,
alkylsulfonamido, alkylaminosulfony!, amidosulfonyl, monoalkyl
amidosulfonyl, dialkyl amidosulfonyl, alkanoyl, haloalkanoyl, alkyl, alkenyl,
halo, haloalkyl, haloalkenyl, haloalkoxy, hydroxyhaloalkyl, hydroxyalkyl,
aminoalkyl, haloalkoxyalkyl, carboxyalkyl, carboalkoxy, carboxy,
carboxamido, carboxamidoalkyl, and cyano;

Rg, Rlo, Rl l, Rlz, and R13 are optionally selected from the group

consisting of heteroaryl and heterocyclyl with the proviso that Rg, Rlo, Rl 1,

Rlz, and R13 are substitutents for other than B;

RI6, ng, R32, R33, R34, R35’ and R36 are independently optionally

19

Qb with the proviso that no more than one oleG andR " is Qb at the same

time and that Q° is Q°°;

B is optionally selected from the group consisting of hydrido,
trialkylsilyl, C2-C8 alkyl, C3-CB 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

59



PCT/US00/09806

WO 00/69832
32 33
attachment of B to A with one or more of the group consxsung of R",R
R* &35, ana B

10

15

20

25

B is selected from the group consisting of ¢3-C12 cycloalkyl and C4-
heterocyclyl, wherein each ring carbon may be optionally substituted with R33,

a ring 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 anitrogen
adjacent to the carbon at the point of attachment may be optionally substituted

with R9 or RB, a ring carbon or nitrogen adjacent o the R9 position and two
atoms from the point of attachment may be substituted with Rlo, a ring carbon
or nitrogen adjacent to the R13 position and two atofné from the point of
attachment may be substituted with R12 a ring carbon or nitrogen three atoms
from the point of attachment and adjacent to the Rlo posmon may be
substituted with R ,» aring carbon or mtrogen three atoms from the point of

attackment and adjacent to the R 2 position may be substituted with R, and.a
ring carbon or nitrogen four atoms from the point of auachment and adjacent to
the R and R33 posmons may be substituted with R

A is selected from the group consxstmo of smgle covalent bond
(W7)n-(CH(R ))pa and (CH(R )_)pa-(W )y Wherein risan integer

selected from O through 1, pa is an integer selected from 0 through 6, and W,7

is selected from the group consisting of O, S, C(O), (R INC(0), (R INC(S),

and N(R7) with the proviso that no more than one of the group consisting of r
and pa is O at the same time; '

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

alkyl, and halcalkyt;
¥ is selected from the group consisting of NH and NOH;

M is selected from the group consisting of N and Rl-C;

R1 is selected from the group consisting of hydrido, alkyl, alkenyl,
cyano, halo, haloalkyl, haloalkoxy, haloalkylthio, amino, aminoalkyl,
alkylamino, amidino, hydroxy, hydroxyamino, alkoxy, hydroxyalkyl,
alkoxyamino, thiol, and alkylthio;

R? is ZO-Q;
Z° is selected from the group consisting of covalent single bond,

(CRMRM)q wherein q is an integer selected from 1 through 3, (CH(R41 ))g‘

Wo--(CH(RM))p wherein g and p are integers independently selected from 0
through 3 and W is selected from the group consisting of O, S, C(O), S(O),
N(R4I), and 0N(R41), and (CI-I(RM))(,-sz-(CH(R“Z))]1 wherein e and h
are integers independently selected from O through 1 and W22 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-pyrrolidinyi, 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

- -

pyrimidinone ring;

R4l and R42 are independently selected from the group consisting of

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

Tll

1Q 1 12
R K R

2

1
D D
R9/ \f \R13
(II)

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

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

- than oneisa covélent bond, no more than one ofDl, D2:, Jl, J2 and K1 is O,

no more thanone of D, D2 JI JzandK isS,oneof D, D2 Jl 12

Kl must be a covalent bond when two of D, D2 Jl J2 and Kl areQand S,

and no more than four of D', D2 Jl J2 dKlareN,thhtheprovxsothat

10 R . R . R R 2’, and RB 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;

Kis (CR‘-'"aR‘"’)n wherein n is an integer selected from 1 through 2;

R“a and R4b are independently selected from the group consisting of
15 halo, hydrido, hydroxyalkyl, alkyl, alkoxyalkyl, alkylthiéalkyl, and haloalkyl;
E*isE', when K is (CRR™®)_, wherein E' is selected from the

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

(R)NC(0), S(O),, (R INS(O)y, and SO)RNR ;.
Y? is formula (IV):
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Q (1V)
. S . 6.5 6 .
wherein D, D ,J ,and J 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, K2 is C, no more than one of D5 D6 .l‘5 and J6

lsOnomorethanoneofD D, JsandJ is S, oneofDSD JS andJ

mustbeacovalentbondwhentwoofD D, Jsand.l are O and S, and no

moxethanfourofD D, JsandJ ameuhtheprovnsothatR R

Rls, and R 19 are each independently selected to maintain the tetravalent nature

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

R16, R17, Rls, and R19 are independently selected from the group

consisting of hydrido, amidino, guanidino, carboxy, haloalkyithio, alkoxy,
hydroxy, amino, nitro, a!koxyémino, lower alkylamino, alkylthio,
alkylsulfinyl, alkylsulfonyl, alkanoy!, haloalkanoyl, alkyl, alkenyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, alkylenylamino, haloalkoxyatkyl,
carboalkoxy, and cyano;

Q” is selected from the group consisting of NR-CR>, aminoalkylenyl,
25 23 24

Q® wherein Q" is hydrido, NRZO)CINROINRZYR?Y, and

25
C(NR )NR .R , 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
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more than one of R23 and R24 is hydroxy, amino, alkylamino, or
dialkylamino at the same time;
20 21 23 24
R ,R",R ,R Rz5 and R26 are mdependently selected from the

group conmsnng of hydrido, alkyl, hydroxy, axmnoalkylenyl amino,
5 dialkylamino, a.lkylammo, and hydroxyalkyl;

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

(CR37R3 % wherem b is an integer selected from 1 through 4, and

(CH(R ))c—W -(CH(R ))d wherein c and d are mtegers mdependently
selected from 1 thmugh 3 and Wl is selected from the group consisting of
10 C(O)N(R ). (R . )NC(O), S(0), S(O)g, S(O)gN(R .-), N(R )S(O)2, and

N(R ), with the provxsos that R is selected from other than hato when

directly bonded to N and that &’ 7R38)b, and (CH(R ))c are bonded to E';

R14 is selected from the group cons1stmg of hydndo, halo, alkyl, and
haloalkyl; '
15 R37 and R38 are mdependently selected from the group consisting of
hydrido, alkyl, and haloalkyl
R38 is opuonally selected from the group consmtmg of aroyl and
heteroaroyl; _
Y° is optionally Q°-Q™® wherein Q® is (CH(R ))e W(CHRY Mhs
20 whereineandh at_e-integers independently selected from 1 through 2 and W2

is CR*=CR™ with the proviso that (CHR %)), is bonded to E%
Yis optionally selected from the group consisting of Q"-stss and Qb-

Q™ wherein Q™ is (CHR ), W and Q™" is (CHR ) W°, ris an
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integer selected from 1 through 2, and W5 and W6 are independently selected

from the group cénsisting of 1,4-indenyl, 1,5-indényl, 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, 1,7-naphthyl, 1,8-naphthy!, 2,4-naphthyl, 2,5-
naphthyl, 2,6-naphthyl, 2,7-naphthyl, 2,8-naphthyl, 2,4-quinolinyl, 2,5-
quinolinyl, 2,6-quinolinyl, 2,7-quinolinyl, 2,8-quinolinyl, 3 4-quinolinyl, 3,5-
quinolinyl, 3,6-quinolinyl, 3,7-quinolinyl, 3,8-quinolinyl, 4,5-quinolinyl, 4,6-
quinolinyl, 4,7-quinolinyl, 4,8-quinolinyl, 1,4-isoquinolinyl, 1,5-
isoquinolinyl, 1,6-isoquinolinyl, 1,7-isoquinolinyl, 1,8-isoguinolinyl, 3,4
isoquinolinyl, 3,5-isoquinolinyl, 3,6-isoquinolinyl, 3,7-isoquinolinyl, 3,8
isoquinolinyl, 4,5-isoquinolinyl, 4,6-isoquinolinyl, 4,7-isoguinolinyl, 4,8-
isoguinolinyl, 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 W’5 and of the ring of the W6, other than the points of attachment of W5
and W6, is optionally substituted with one or more of the group consisting of

R, R R, and R', with the provisos that QP is bonded to lowest
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‘number substituent position of each W5 Qb is bonded to highest number

substituent position of each W%, and (CHR®)), is bonded to E°.

In a more preferred embodxment of componnds of Formulalora
phannaceuucally acceptable salt thereof,
5 JisO;
B is the Formula:

R32 R33 R34 R35 and R36 are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, amidino, guanidino,
10 alkylenedioxy, haloaikylthio, alkanoyloxy, alkoxy, hydroxy, amino,
alkoxyamino, alkanoyl, haloatkanoyl, nitro, lower alkylamino, alkylthio, aryl,
~ aralkyl, cycloalkyl, cycloalkylalkyl, alkylsulfonamido, amidosulfonyl,
monoalkyl amidosulfony}, dialkyl amidosulfonyl, alky}, alkenyl, halo,
haloalkyl, haloalkenyl haloalkoxy, hydroxyalkyl, alkylenylammo
15 carboalkoxy, carboxy, carboxamido, cyano, and Q 3
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

20 attachmentof Bto 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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aringcarbonotherthan the ring carbon at the point of attachment of B to A
may be opuoﬂaliy substituted with oxo provided that no more than one ring
carbon is substitutéd by oxo at the same time, ting carbons and a nitrogen
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
atoms from the point of attachment may be substituted with Rlo, a ring carbon
or nitrogen adjacent to the RB 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 R10 position may be substituted with
Rl l, a ring carbon 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 adjacenf to the R1 1 and R33 positions may be

substituted with R34,

R9 RIO R R ,and R13areindependently selected from the

group consisting of hydrido, acetamido, haloacetamido, alkoxyamino,
alkanoyl, haloalkanoyl, amidino, guanidino, alkylenedioxy, haloalkylthio,
alkoxy, hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl,
alkylsulfonyl, alkylsulforamido, amidosulfonyl, monoalkyl amidosulfonyi,
diatkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
aminoalkyl, carboalkoxy, carboxyalkyl, carboxy, carboxamido, and cyano;

R9 Rlo Rn R12 and R13 are optionally selected from the group

consisting of heteroaryl and heterocyclyl with the proviso that R9, Rm, R 1 I,

R12, andR™ are substitutents for other than B;

A is selected from the group consisting of single covalent bond and
15 7 e .
(CH(R ))pa-(W )gr Wherein 17 is an integer selected from O througk 1, pa is
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an integer selected from O through 3, and W7 is’ selected from the group
consisﬁng of O_,.S.,. C(0), (R7)NC(O), (R7)NC(S)__,_.an4. N(R7);
R is selected from the group consisting of ixy,d.ﬁdo, hydroxy and alkyl;

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

Miis selected from the group consisting of N and R'-C;

_R1 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; -

R2is2°-Q;

Zis selected from the group consisting of cbirale_nt single bond and
(CR4l R42)q wherein q is an integer selected from 1 thro_ugh 2, (CH(R‘:L1 )) ¢
Wo-(CH(R42))p wherein g and p are integers independenﬂy selected from O
through 3 and W° is selected from the group consisting of O, S, and Ne*,

and (CH(R'* )-W™~(CH(R 3y, wherein ¢ and h areintegers independently

selected from O thxbugh 1 and W is selected from the group consisting of

CR41=CR42, 1,2-cy¢10propy], 1,2-cyclobutyl, 1,2-éyclohexyl, 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-
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tetrahydrofuranyl, 2,5-tetrahydrofuranyl, and 3,4-tetrahydrofuranyl, with the
proviso that Z° is directly bonded to the pyrimidinone ring;

R41 and R42 are independently selected from the group consisting of

bydrido, hydroxy, and amino;
5 Qs selected from the group consisting of hydrido, with the proviso

that Z° is other than a covalent single bond, atyl, 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
10  carbon at the point of attachment is optionally substituted by Rm, a carbon

adjacent to R13 and two atoms from the carbon at the point of attachment is
. . 12 . 10 12,
optionally substitnted by R, and any carbon adjacenttobothR*  andR " is

optionally substituted by R1 I;

Kis CHR4a wherein R‘la is selected from the group consisting of
15  hydrido, hydroxyalkyl, atkyl, atkoxyalkyl, alkylthioalky}l, and hatoalkyl;
E’ is selected from the group consisting of a covalent single bond,
C(O)N(H), (H)NC(O), (R7)NS(O)2, and S(O)ZN(R7);
Yis formula (TV):

S

r17 18

e
16PN 2PN e

1,

Q (IV)
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wherein D5, 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, Kz is C, no more than one of D5 D6 J5 and J6

isO, nomorethanoneost D6 J5 andJ ISS oneofD D J and]

must be a covalent bond when two of D5 D6 J5 and 16 are O and S, and no

‘more than four of D5 D6 J5 and 16 are N, with the prov:sos that R 16 Rr7

R18 and ng are each independently selected to mamtam the tetravalent nature

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

divalent nature of oxygen;

R16 Rr7 lil18 and R 19 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, hatoalkoxy,
hydroxyalkyl, aminoalkyl, and cyano; |

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

of R 6andegis Qb at the same time and that Q isze;

Q is selected from the group consisting of NR20R2 , Qbe wherein Qbe is

hydrido, N(R )C(NRZS)N(RB)(RM). and C(NRZS)NRBR24 with the

provisos that no more than one of R20 and Rz1 is hydroxy, amino, alkylamino, or -
dialkylamino at the same time and that no more thanoneofst andR24 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, ami_no, alkylamino and dialkylamino;

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

(CR 7R38)b wherein b is an integer selected from 1 through 4, and
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(CH(RM))C-WI-(CH(RIS))G wherein ¢ and d are integers independently
selected froﬁ;l iﬁr’ough 3 and W1 is selected from thé group consisting of
cONR'Y, R™NC(0), 5(0), $(0)y, 0)NR%), NR)5(0),, and
N(RM), with the provisos that RM is selected from other than halo when

5 directly bonded to N and that (CR” R )y, and (CHR %)), are bonded to E®;

R14 is selected from the group consisting of hydrido, halo, alkyl, and
haloalkyl;

R37 and RE,8 are independently selected from the group consisting of
hydrido, alkyl, and haloalkyl;

10 R38 is optionally selected from the group consisting of aroyl and

heteroaroyl;

Y° is optionally Q°-Q° wherein Q* is (CHR " ) W2-(CHR ),
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 EC.

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

33 R35

32 36

~
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2R, R R, dkssareindependenﬂy selected from the

group cons1st|ng of hydrido, acetamido, haloacetan‘ndo amidino, guanidino,
alkoxy, hydroxy, amino, alkoxyamino, lower alkylaxmno, alkylthio,
amidosulfonyl, monoalkyl amidosulfonyl, dialkyl amidosulfonyl, alkyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl carboalkoxy, carboxy, carboxamido,

cyano, and Q ;
A is selected from the group consisting of smgle covalent bond and
(CH(R ))pa’(w )pr Wherein 17 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 (R JNC(O) and N(R );
R7 is selected from the group consisting of hydrido, hydroxy and alkyl;

RY> i selected from the group consisting of hydrido, halo, alkyl, and
haloalkyl;

¥ is NH

Mis selected from the group consisting of N and R -C;

Rlis selected from the group consisting of hydrido, hydroxy,
hydroxyamino, amidino, amino, cyano, hydroxyalkyl, alkoxy, alkyl,
alkylamino, aminoalkyl, alkylithio, alkoxyamino, haloalkyl, haloalkoxy, and
halo;

R2isZ2°Q;
Z° is selected from the group consisting of a covalent single bond, O,
S, NH, and CH,;

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 Rg, the other carbon adjacent-to the carbon at the point of attachment is

optionally substituted by Rls, a carbon adjacent to R9 and two atoms from the
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carbon at the point of attachment is optionally substitited by RFO, a carbon

adjacent to Rﬁ imd two atoms from the carbon at tiié point of attachment is

optionally substituted by RIZ, and any carbon adjacent to both RIO and Rl2 is

optionally substituted by R1 1;

1, and R13 are independently selected from the group

5 R, R!
consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkylsulfonamido, alkylsulfinyl, alkylsulfonyl,
amidosulfonyl, monoalkyl amidosulfonyl, alkyl, alkoxy, halo, haloalkyl,
haloalkoxy, hydroxyalkyl, carboxy, carboxamido, and cyano;

10 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, aminoalkyl, carboalkoxy, carboxy, carboxyalkyl,
15 amidocarbonyl, halo, haloalkyl, and cyano;
K is CHy;
E’ is CONGH);

Y® is formula (IV):
S

r17 g18

X e

T 7

R16/135\ T

Q° (1)
.S .6 JS 6 .
20 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, and J6
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is optionally O, no more than one of DS, D-6, JS, and 16 is optionally S, one of

D6 J5 and J must be a covalent bond when two of D, D6 JS and J6

are O and S, andnomorethanfourofD D, JsandJ are N;

R16 Rn R 8 and ng are independently selected from the group

consisting of hydndo amidino, guanidino, carboxy, haloalkylthxo alkoxy,
hydroxy, amino, lower alkylammo alkylthio, alkylsulfinyl alkylsulfonyl,
alkanoyl, haloalkanoyl atkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,

aminoalkyl, and cyano;

Rl6 and ng are optionally Q with the prov:so that no more than one of

R16 and ng is Q at the same time and that Q is Q

Q is selected from the group eons:stmg of NRZOR Q © wherein Q

hydndo, and C(NRZS)NRBR24, with the provisos that no more than one of R

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

R20 Rz1 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,

CH,, and CH,CH,.

In another eyen more preferred embodiment of compounds of Formula
I or a pharmaceutically acceptable sait 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 and R36
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R32 R33 R34 R35 and R 36 are independéntly selected from the

group consistihg of hydrido, acetamido, haloacétaifido, amidino, guanidino,
alkoxy, hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio,
amidosulfonyl, monoalkyl amidosulfonyl, dialky] amidosulfony?, alkyl, halo,
haloalkyl, haloatkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido,

cyano, and Qb;
~ Adis selected from the group consisting of single covalent bond and
(CH(R 15))pa'(w7)rr wherein rr is an integer selected from O through 1, pa is

an integer selected from 0 through 3, and W7 is selected from the group
consisting of (R7)NC(0) and N(R7);
R7 is selected from the group consisting of hydrido, hydroxy and alkyl;

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

¥ is NH;

M is selected from the group consisting of N and Rl-C;

R1 is selected from the group consisting of hydrido, hydroxy,
hydroxyamino, amidino, amino, cyano, hydroxyalkyl, alkoxy, alkyl,

alkylamino, aminoalky}, alkylthio, alkoxyamino, haloalkyl, haloalkoxy, and
halo;

‘R?is2°-Q;
2° is selected from the group consisting of covalent single bond, O, S,
NH, and CH,;

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 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
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carbon at the point of attachment is optionally substituted by Rlo, a carbon

adjacent to Rl-3 and two atoms from the carbon at the point of attachment is

optionally subsgi;ﬁtéd by R12, and any carbon adjacent to both R and R'Z s

optionally substltuted by Rl 1;

5 Rg, Ru, and R13 are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkylsulfonamido, alkylsulfinyl, alkylsulfonyl,
amidosulfonyl, n;_ono‘hlkyl amidosulfonyl, alkyl, alkoxy, halo, haloalkyl,
haloalkoxy, hydroxyalkyl, carboxy, carboxamido, and cyano;

10 Rlo and Rl,z are independently selected from the group consisting of

hydrido, acetamid:o,:-haloac'eta'nﬁdo, amidino, guanidino, alkyl, alkoxy,
hydroxy, amino, alkoxyamino, lower alkylamino, alkyls_._ulfonamido,
amidosulfonyl, monoalkyl amidosulfonyl, dialkyl amidosulfonyl,
hydroxyalkyli, alkyl#nylamino, carboalkoxy, carboxy, carboxyalkyl,

15 amidocarbonyl, héld, haloalkyl, and cyano;

Kis CHZ;
E’ is CCOIN(H);
YCis fonﬂula, avy:

S

o vy
. w65 6
20 whereinD ,D,J ,and) are independently selected from the group
consisting of C, N, O, S and a covalent bond with the provisos that no more

than one is a cov'ale;'lt'bond, K2 is C, no more than one of DS, D6, JS, and 16
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is O, no more than one of DS, D6, Js, and 16 is S, one of DS, D6, JS, and 16

must be a cdéiiégt bond when two of DS, D6, Is . g‘ﬁd J6 areOand §, and no

more than four of DS, D6,_JS, and 16 are N, with the provisos that Rls, R 17,

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, Rn, R 18, and ng are independently selected from the group

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

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

6 and R19 is Qb at the same time and that Qb is Qbe;

of R’
Qh is selected from the group consisting of NR20R21, Qbe wherein

Qbe is hydrido, C(NRZS)NR”R%, and N(R26)C(NR25)N(R23)(R24), with

the provisos that no more than one of R20 and R21 is hydroxy at the same time

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

RZO’ RZI, RB, R24, RZS, and R26 are independently selected from the

group consisting of hydrido, alkyl, and hydroxy;

Qs is selected from the group consisting of a single covalent bond,
C}iz, and C!'IzCH‘?'.

In still another even more preferred embodiment of compounds of

Formula I or a pharmaceutically acceptable salt thereof,
JisO;
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Bis selected from the group consisting of C3-C7 cycloalkyl and C4-

heterocyclyl wherem each ring carbon may be opuonally substituted with R 3

aring carbon other than the ring carbon at the point of attachment of Bto A
may be optlonally substlmted with oxo provided that no more than one ring
carbon is suhstxtuted by oxo at the same time, ring carbons and a nitrogen
adJacent to the carbon at the point of attachment may be: opt:onally substituted

with R orR 13 a nng carbon or nitrogen adjacent to the R9 position and two
atoms from the pomt of attachment may be substituted with R-lo, a ring carbon
or nitrogen adjacent lto the R13 position and two atoms from the point of
attachment may be 's.ubstituted with Rlz, a ring carbon three atoms from the
point of au;achment and adjacent to the R position may"'be substituted with
R1 1, aring carbon three atoms from the point of attachment and adjacent to
the R12 position may be substituted with R33 and a nng carbon four atoms

from the point of attachment and adjacent to the R = and R3 posmons may be

substituted with R34

R R and R 13 are independently selected from the group

consisting of hydndo, hydroxy, amino, amidino, guamdmo, lower
alkylamino, alkylthlo, alkylsulfonamido, alkylsulﬁnyl alkylsulfonyl
amidosulfonyl, monodkyl amidosuifonyl, alkyl, alkoxy, halo, haloalkyl,

baloalkoxy, ydroxyalkyl carboxy, carboxamido, and cyano,

10 and R12 are independently selected from the: group consisting of

hydrido, acetamxdo, haloacetamido, amidino, guanidino, alkyl, alkoxy,
hydroxy, amino, :alkoxyamino, lower alkylamino, alkylsulfonamido,
amidosulfonyl, monoalkyl amidosulfonyl, dialkyl amidosulfonyl,
hydroxyalkyl, alkylenylannno, carboalkoxy, carboxy, carboxyalkyl
amidocarbonyl, halo haloalkyl and cyano;
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'R33 and RZ'4 are independently selected from the group consisting of

hydrido, aoeté'_ifﬁao, haloacetamido, amidino, gismidino, 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(RIS))I,a-(W7)IT wherein rr is an integer selected from O through 1, pa is
an integer selected from O through 3, and W7 is selected from the group
7 7

consisting of (R )NC(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;

M is selected from the group consisting of N and RI-C;

RY is selected from the group consisting of hydrido, hydroxy,
hydroxyarmno, amidino, amino, cyano, hydroxyalkyl, alkoxy, alkyl,
alkylamino, aminoatkyl, alkylthio, alkoxyamino, haloalkyl, haloalkoxy, and
halo;

RZjs ZO-Q;

" 22 is selected from the group consisting of 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

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 Rlo, a carbon

79



WO 00/69832 PCT/US00/09806

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 substim;ed by R1 I;
Kis CHy;
5 E’ is C(O)N(H);
v° is formula (IV):
A8
7 18
\ 6/

T 7
R16/ Ds\ﬁ2¢ D6\R]-9

Q® (IV)

wherein D5 D6 J5 and J6 are independently selected from the group

rl

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 than one of D D6 15 and J6

isO, nomorethanoneost D6 J5 andJ6sz oneost D6 15 andJ6

mustbeacovalentbondwhentwoofD D6 J5 andJ are O and S, and no

morethanfourofD D6 J5 and J6a1eN with the prov;sos thatR » R 7

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

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

divalent nature of oxygen;

R16 R17 Rls, and R19 are independently selected from the group

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

R16 dnd §I9 are optionally Qb with the pro\hso that no more than one of

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

Q" is selected from the group consisting of NR2CR°", Q¥ wherein QP is

hydrido, and C(NR25)NR23R24, with the provisos that no more than one of R:‘:0

and R21 is hydroxy at the same time and that no more than one of R?3 and R24 is

hydroxy at the same time;

R2o, R21 , RB, R24, and st are independently selected from the group
consisting of hydrido, alkyl, and hydroxy:

Qs is selected from the group consisting of a single covalent bond,
CH2, and CI'IzCHz.

In a most preferred embodiment of compounds of Formula I ora

pharmaceutically acceptable salt thereof,
JisO;
B is the Formula:
34
R3 3 35
R3 2 R3 6

L]
’

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 amidosulfony!, dialkyl amidosulfonyl, alkyl, halo,

81



WO 00/69832 PCT/US00/09806

10

15

20

haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido,
cyano, and Q_b; B _ _

A is selected from the group consisting of single covalent bond and
(CH(RIS))pa-(Wj)n. wherein rr is an integer selec_tgd from O through 1, pa is

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

R7 is selected from the group consisting of hydndo and alkyl;

R15 is selected from the group consisting of hydrido, halo, alkyl, and
haloalkyl; |

W is NH;

M is selected from the group consisting of N and Rl-C;

R1 is seiected from the group consisting of hydt_‘ido, hydroxy,
hydroxyamino, amidino, amino, cyano, hydroxyalkyl, alkoxy, alkyl,

alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalkyl, haloalkoxy, and
halo; :

R?is2°Q;
Zisa cpvélent 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 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 R_9 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 pomt of attachment is
0 2,
is

optionally substituted by Rlz, and any carbon adjacent to both Rl and R1

optionally substituted by R1 l;
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Rg, R1 1,‘ and R13 are independently séleciéd from the group
consisting of Aydrido, hydroxy, amino, amidino, $i¥nidino, lower
alkylamino, alkylthio, alkoxy, alkylsulfinyl, alkylsulfonyl, amidosulfonyl,
monoalkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,

carboxy, carboxamido, and cyano;

RIO and R12 are independently selected from the group consisting of

bydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,
alkoxyamino, aminoalkyl, hydroxy, amino, lower alkylamino,
alkylsulfonamido, amidosulfonyl, monoatkyl amidosulfonyl, dialkyl
amidosulfonyl, hydroxyalkyl, aminoalkyl, halo, hatoalkyl, carboatkoxy,
carboxy, carboxyalkyl, carboxyamido, and cyano;

Kis CH2;

E’ is C(O)N(H);

Y’ is formula (IV):

S

r17 18

i

Rl 6” D\Kzl/' DK Rl 9

Q° (1IV)
R I 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, J5 ,andJ

is O, no more than one ofDS, D6, 15, and 16 is S, one of DS, D6, 15, and 16

must be a covalent bond when two of Ds, D6, JS, and 16 are O and §, and no

more than four of D5, D6, JS, and 16 are N;

6
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6 .17 |18
Rl Rl R, andR aremdependently selected from the group

consisting of hydndo, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
hydroxy, ammo, lower alkylamino, alkylthio, alkylsulfinyl alkylsulfonyl,
alkanoyl, ha]oalkanoyl alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
aminoalkyl, andcyano :

R16 and R 19 are optionally Q with the provxso that no more than one of
R16 and Rl is -Q'. at the same time and that Q is'Q
20 21
Q is selected from the group consisting of NR R, Q wherein Q

hydrido, and C(NRZS)NRBRm

RZ0 R21 R23 R24 and R25 are mdependently selected from the group

consisting of hydrido and alkyl;

Qis CH,.

In another most 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 dR36;

R32 1{33 R34 R35 and R areindependenﬂyiselectzd from the

group consisting of hydrido, acetamido, haloacetamido, amidino, guanidino,
alkoxy, hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio,
amidosulfonyl, monoalkyl amidosulfonyl, dialkyl atmdosulfonyl alkyl, halo,
haloalkyi, haloalkoxy, hydroxyalkyl, carboalkoxy, cafboxy, carboxamido,

cyano, and Q 3
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A is §élefted from the group consisting of siigle covalent bond and
(CH(RIS))pa-(W7)rr wherein 1t is an integer selected from O through 1, pa is

an integer selected from O through 3, and W‘7 is N(R7);
R7 is selected from the group consisting of hydrido and alkyl;

Rl5 is selected from the group consisting of hydrido, halo, alkyl, and
haloatkyl;

¥ is NH;

M is selected from the group consisting of N and Rl-C;

R1 is selected from the group consisting of hydrido, hydroxy,
hydroxyamino, amidino, amino, cyano, hydroxyalkyl, alkoxy, alkyl,

alkylamino, aminoalkyl, alkylthio, atkoxyamino, haloalkyl, haloalkoxy, and
halo;

R2is2°q;
7’ is a covalent single bond;

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

. . 12 . 10 12,
optionally substituted by R, and any carbon adjacenttobothR* andR ™ is
optionally substituted by R1 1;

R9, Rn, and R13 are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkoxy, alkylsulfinyl, alkylsuifonyl, amidosulfonyl,
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monoalkyl amidosulfonyl, alkyl, halo, haloalkyi, haloalkoxy, hydroxyalkyl,

carboxy, carboxamido, and cyano;

R 10 and R12 are mdependently selected from the group consisting of

hydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,
alkoxyamino, aminoalkyl, bydroxy, amino, lower a]kylamino,
alkylsulfonamido, amidosulfonyl, monoalkyl amidosulfonyl dialkyl
amidosulfonyl, hydroxyalkyl, aminoalkyl, halo, haloa.lkyl carboalkoxy,
carboxy, carboxyalkyl carboxyamido, and cyano;

Kis CHz,
Eis C(O)N(H),

Y is formula (IV):
S

217 18
\JI _ \‘:is/

.Rle/DS\ K
.

QP | (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

than one is a covalent bond, K2 is C, no more than one of D, D6 J5 and J6
isO, nomorethan oneofD5 D6 J5 and J is S, one ost D, J and.l6

must be a covalent bond when two of D5 D6 J5 and 16 are Q and S, and no

morethanfourofD ,D ,Js,andJ areN,thhtheprovxsosthatR ,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;
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_heterocyclyl, wherein each ring carbon may be optionally substituted with R

R16 R17 Rls, and ng are xndependenﬁy selected from the group

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

R16 and R are optionally Q with the proviso that no more than one of

R16 and R19 is Q at the same time and that Q is Qbe;

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

hydrido, N(R )C(NRZS)N(RB)(RM), and C(NRZS)NRZBR%

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

group consisting of hydrido and alkyl;
Q’is CH,.

In still another most preferred embodiment of compounds of Formula
or a pharmaceutically acceptable salt thereof,

Jis O;

B is selected from the group consisting of C3-C7 cycloalkyl and C4-
33

a ﬁng 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

wi’tlx"R9 or RB, a ring carbon or nitrogen adjacent to the R9 position and two
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 Rm position may be substituted with
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R1 1 , aring carbon three atoms from the point of attachment and adjacent to
the R'12 position may be substituted with 'R33, anda _rf_ng carbon four atoms
from the point of attachment and adjacent to the Ru and R33 positions may be

substituted with R34,

Rg, RH, and R are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, gﬁalxidino, lower
alkylamino, alkylthio, alkoxy, alkylsulfinyl, alkylsu[fohyl amidosulfonyl,
monoalkyl amidosuifonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,

carboxy, carboxamido, and cyano;

R10 and R 12 are independently sel_ecte_d from the group consisting of

hydrido, acetamido, haloacetamido, amidino, guanidino, alkyl, alkoxy,
alkoxyamino, aminoalkyl, hydroxy, amino, lower éllgylan:ino,
alkylsulfonamido, amidosulfonyl, monoalkyl adﬁddsulfbnyl,_ dialkyl
amidosulfonyl, hydroxyalkyl, aminoalkyl, halo, haloalkyl, carboalkoxy,
carboxy, carboxyalkyl, carboxyamido, and cyano; ' |

R and RO are independently selected from the group consisting of

hydrido, amidino, guanidino, alkoxy, hydroxy, amino, alkoxyamino, lower
alkylamino, alkylthio, amidosulfonyl, monoalkyl amldosulfonyl, dialkyl
amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl carboalkoxy,
carboxy, carboxamido, and cyano

R3 is optionally Q
A is selected from the group consisting of smgle covalent bond and
(CH(R ))pa-(W )y Wherein rr is an integer selec;ed frogx_z 0 through 1, pais

an integer selected from 0 through 3, and W7 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; .
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W is NH;
Mis seleéted from the group consisting of Sfiand rR.c;
RY is 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;
7" is a covalent single bond;

Qis selected from the group coasisting 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, a carbon

1
adjacenttoR 3 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 R1 1;

Kis CHZ;
EC is C(O)N(H);

Y’ is formula (IV):
S

r17 18

\Jl \16/R

R16/D5\ /DG\ng

Q® (IV)
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wherein DS, 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,Kzis C, nomorethanon_eost D6 J5 and J

10, nomorethanoneost D6 15 andJ is S, oneofD D Js, ndJ6

5 mustbeacovalentbondwhentwoost D6 JS andIGareOandS and no

more than four of D5 D6 J5 and 16 are N, with the prov:sos that Rl R17

Rls, and R19 are each independently selected to maintain the tetravalent nature

6

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

divalent nature of oxygen;

10 R16 R 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}, atkyl, halo, haloalky! haloalkoxy, hydroxyalkyl,

alkylenylamino, and cyano;

15 R'® and R'® are optionally QP with the proviso that no more than one of

R and R'? is Q© at the same time and that Qs Q;

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

hydrido, and C(NRZS)NRBR%

R20 1{2l RB R24 and R are mdependently selected from the group

20  consisting of hydrido and aikyl;
" Q’isCH,.
In a preferred specific embodiment of Formuia I, compounds have the
Formula I-S:
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or a pharmaceutically acceptable salt thereof, wherein;
B is the Formula:
34
R3 3 R3 5
g32 r36

r

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

group consisting of hydrido, amidino, guanidino, carboxy, methyl, ethyl,
isopropyl, propyl, methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino,
methoxyamino, ethoxyamino, acetamido, trifluoroacetamido, nitro,
aminomethyt, 1-aminoethyl, 2-aminoethy!, N-methylamino, dimethylamino,
N—eihylmnino, methylthio, ethylthio, isopropylthio, trifluoromethylthio,
triftuoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, 2,2,3,3,3-
pentafluoropropyl, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, flucro,
chloro, bromo, amidosulfonyl, N-methylamidosulfonyl, N,N-
dimethylamidosulfonyl, acetyl, propanoyl, triflucroacetyl,
pentafluoropropanoyl, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,
2,2,2-triftuoro-1-hydroxyethyl, 2,2,2-trifluoro-1-trifluoromethyl-1-
hydroxyethyl, carboxymethyl, methoxycarbonyl, ethoxycarbonyl,
amidocarbonyl, N-methylamidocarbonyl, N,N-dimethylamidocarbonyl, cyano,

and Q*;
B is selected from the group consisting of hydrido, trimethylsilyl,
ethyl, 2-propenyl, 2-propynyl, propyl, isopropyl, butyl, 2-butenyl, 3-butenyl,
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2-butynyt, sec-butyl tert-butyl, isobutyl, 2-methylpropenyl 1-pentyl, 2-
pentenyl, 3-pentenyl 4—pentenyl 2-pentynyl, 3-pentynyl 2-pentyl, 1-methyl-
2-butenyl, 1-methyl-3-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-methyl-2-butenyl, 3-methyl-3—butenyl 1-hexyl, 2-
hexenyl, 3-hexenyl 4-hexenyl, S-hexenyl, 2-hexynyl 3-hexynyl, 4-hexynyl,
2-hexyl, l-mt}t_lgyl—Z-pentenyl 1-methyl-3-pentenyl, 1-methyl-4-pentenyl, 1-
methyl-z-pquﬂyl, 1-methy}-3-pentynyl, 3—hexyl_,-' I-ethyl-2-butenyl, 1-ethyl-
3-butenyl, l-émpyl-Z—prop_enyl, 1-ethyl-2-butynyl, 1-heptyl, 2-heptenyl, 3-
heptenyl, 4—héptenyl, 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-methyi-2-hexynyl, 1-methyl-3-
hexynyl, l-méthyM—hexynyl, 3-heptyl, l-ethyl-z-pentényl, 1-ethyl-3-
pentenyl, 1-ethyl-4-pentenyl, 1-butyl-2-propenyl, 1-ethyl-2-pentynyl, 1-ethyl-
3-pentynyl, ]—oétyl, 2-octenyl, 3-octenyl, 4-octenyl, S-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-methyi-3-heptynyl, 1-
methyl-4-heptenyl, 1-methyl-5-heptenyl, 1-methyl-6-heptenyl, 1-methyl-2-
heptenyl, 1-methyl-3-heptynyl, 1-methyl-4-heptynyl, 1-methyl-5-heptynyl, 3-
octyl, 1-ethyl-2-hexenyl, 1-ethyl-3-hexenyl, l-ethjl'-4—hexenyl, 1-ethyl-2-
hexynyl, 1-ethyl-3-hexynyl, 1-ethyl-4-hexynyl, 1-ethyl-5-hexenyl, 1-pentyl-2-
propenyl, 4—octyl , 1-propyl-2-pentenyl, 1-propyl-3-pentenyl, 1-propyl-4-
pentenyl, 1-butyl-2-butenyl, 1-propyl-2-pentynyl, 1¥pmpyl-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

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

R33 R34 R35 and R36;

Bis opti_cm_ally selected from the group con_sisting of cyclopropyl,
cyclobutyl, oxetan-2-yl, oxetan-3-yl, azetidin-1-yl, azetidin-2-yl, azetidin-3-yl,
thiaetan-2-yl, thiaetan-3-yl, cyclopentyl, cyclohexyl, adamantyl, norbornyl, 3-
trifluoromethylnorbornyl, bicyclo[3.1.0]hexan-6-yl, cycloheptyl, and
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cyclooctyl, wherein each ring carbon is optionally substituted with R33, ring
carbons or a fitden adjacent to the carbon aton 4t the point of attachment is

optionally substituted with R9 orR 13, 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 nifrogen adjacent to the R13

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

with Rlz;

Rg, Rlo, Rn, Rlz, and R™ are independently selected from the

group consisting of hydrido, amidino, guanidino, carboxy, carboxymethyl,
methyl, ethyl, isopropyl, propyl, methoxy, ethoxy, isopropoxy, propoxy,
hydroxy, amino, methoxyamino, ethoxyamino, acetamido, trifluoroacetamido,
nitro, aminomethyl, 1-aminoethyl, 2-aminoethyl, N-methylamino,
dimethylamino, N-ethylamino, methylthio, ethyithio, isopropyithio,
triflucromethylthio, trifluoromethyl, pentafivoroethyl, 2,2,2-trifluoroethyl,
2,2,3,3,3-pentafluoropropyl, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy,
fluoro, chloro, bromo, methanesolfonamido, amidosulfonyl, N-
methylamidosulfonyl, N,N-dimethylamidosulfonyl, acetyl, propanoyl,
trifluoroacetyl, pentafluoropropanoyl, hydroxymethyl, 1-hydroxyethyl, 2-
hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethyl, 2,2,2-trifluoro-1-
trifluoromethyl-1-hydroxyethyl, carboxymethy!, methoxycarbonyl,
ethoxycarbonyl, amidocarbonyl, N-methylamidocarbonyl, N,N-
dimethylamidocarbonyl, and cyano;

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

NH, N(CH3), N(OH), C(0), CH,, CH3CH, CF3CH, NHC(O),
N(CH3)C(0), C(O)NH, C(O)N(CH3), CF3CC(0), C(O)CCH;, C(O)CCF;,
CH,C(0), (O)CCHy, CHoCHy, CHyCHpCH,, CH3CHCH,, CF3CHCH,,
CH3CC(O)CH,, CF3CC(O)CH,, CHyC(O)CCH3, CH,C(O)CCFs,

CHch2C(0), and CH2(0)CCH2;
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Ais optiox_x,_ally selected from the group consisting of CHyN(CH3),

CH,N(CH,CH), CH,CH,N(CHz), and CHyCH,N(CH,CH) with the
proviso that B is hydrido; -
M s selected from the group consisting of N and R'-C;

Rlis se,legéted from the group consisting of hydn'do, hydroxy, amino,
thiol, amidino, hyﬂmxyamino. aminomethyl, 1-aminoethyl, 2-aminoethyl,
methylamino, dinigthylamino, cyano, methyl, ethyl, isopropyl, propyi,
triflucromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, 2,2,3,3,3-
pentaﬂuoropropyl,_ methoxy, ethoxy, propoxy, hydroxymethy!, 1-
hydroxyethyl, 2'-hj(droxyethyl, methoxyamino, ethbxyamino, methyithio,
ethylthio, trifiuoromethoxy, l,l,2,2-tetraﬂuoroethoxy; fluoro, chloro, and
bromo; . S

R?2isZ’Q; B
2 is selected from the group consisting of covalent single bond, O, S,
NH, CH,, CHyCH,, CH(OH), CH(NH,), CH,CH(OH), CHyCHNH,,

CH(OH)CH,, and CH(NH,)CH»;

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, 1,2,4-triazol-3-yl, 1,2,4-triazol-5-yl, 1,2.4-oxadiazol-
3-yl, 1,2,4-oxadiazol-5-yl, 1,3,4-oxadiazol-3-yl, 1,3 4-oxadiazol-5-yl, 3-
isothiazolyl, S-isothiazolyl, 2-0xazolyl, 2-thiazolyl, 3-isoxazolyl, 5-isoxazolyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrazinyl, 2-pyﬁnﬁdipyl, 4-pyrimidinyl, 5-
pyrimidinyl, 3-pyridazinyl, 4-pyridazinyl, 1.3,5-triazin-2-yl, 1,2,4-triazin-3-
1, 1,2,4-triazin-5-yl, 1,2,4-triazin-6-yl, 1,2,3-triazin-4-yl, and 1,2,3-triazin-
5-yl, wherein a carbon adjacent to the carbon at the point of attachment is

optionally substituted by R9, the other carbon adjacent to the carbon at the

point of attachment is optionally substituted by Rls, a carbon adjacent to R
and two atoms from the carbon at the point of attachment is optionally
substituted by R-lo, a carbon adjacent to R13 and two atoms from the carbon at
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the point of attachment is optionally substituted by..Rlz, and any carbon

adjacent to bbthfl10 and R12 is optionally subsfftﬁtéd byR ;

11

. 4a
Kis CHR4a wherein R is selected from the group consisting of

methyl, ethyl, propyl, isopropyl, hydroxymethyl, 1-hydroxyethyl,
5  methoxymethyl, trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoromethyl,

methylthiomethyl, and hydrido;

E0 is a covalent single bond, C(O)N(H), (H)NC(O), and S(O);N(H);

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

S
r17 18
gl 19
ob
S

pl N 218
|
A
10 o®
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S H
Q N\
rl6
QP
S
| )
and R17 N .
Qb

R16, RI7, R18, and ng are independently selected from the group

consisting of hydrido, methyl, ethyl, isopropyl, propyl, amidino, guanidino,
carboxy, methoxy, ethoxy, isopropoxy, propoxy, hydrox&, amino,
methoxyamino, ethoxyamino, aminomethyl, 1-aminoethyl, 2-aminoethyl, N-
N-methylamino, dimethylamino, N-ethylamino, methylthio, ethylthio,
isopropylthio, trifluoromethylthio, methylsulfinyl, ethylsulfinyl,
methylsulfonyl, ethylsulfonyl, 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, acetyl, 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 R19 is Qb at the same time and that Qb is Qbe;

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

Q™ is hydrido, CONRONRZR?” and NRZEYCINRPINREYRDY, 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

97



WO 00/69832 PCT/US00/09806

one of Rz3 and R24 is hydroxy, N-methylamino, and N,N-dimethylamino at
the same time;
R20 R2l RB R24 R25 and R26 are independently selected from the

group consisting of hydrido, methyl, ethyl, propyl, butyl, isopropyl, hydroxy, 2-
5 aminoethyl, 2-(N-methylamino)ethyl, and 2-(N,N-dimethylamino)ethyl;

Qs is selected from the group consisting of a single covalent bond,
CH,, CH;CH,, CH3CH, CF3CH, CH;CHCH,, _CF_;,CHCHZ,
CH,(CH;)CH, CH=CH, CF=CH, C(CH3)=CH, CH=CHCH,, CF=CHCH2,
C(CH3)=CHCH,, CH,CH=CH, CH,CF=CH, CH,C(CH3)=CH,
10 CH,CH=CHCH,, CH,CF=CHCH,, CH,C(CH;)=CHCH,,
CH,CH=CHCH,CH,, CH,CF=CHCH,CH,, and

CH,C(CH3)=CHCH,CH,.
In a more preferred spec:ﬁc embodiment of Formula I, compounds
have the Formula I-MPS wherein B is an aromatic:

- Nﬁ/ﬂ
A N\J\ Y0
H ' ~ H

(I-MPS wherein B is aromatic)
or a pharmaceutically acceptable salt thereof, wherein;
B is the Formula:

15
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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,

5  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-

10  hydroxyethyl, 2-hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethyl,
methoxycarbonyl, ethoxycarbonyl, amidocarbonyl, N-methylamidocarbonyl,

N.N-dimethylamidocarbonyl, cyano, and Qb;
A is selected from the group consisting of single covalent bond, NH,
N(CHj3), N(OH), CH,, CH3CH, CF3CH, NHC(O), N(CH3)C(O),

15 C(O)NH, C(O)N(CHz), CHyCHy, CHyCH,CH,, CH;CHCH, and

CE3CHCH,;

Qb is selected from the group consisting of NR20R21, Qbe wherein Qbe is

hydrido, and C(NR25)NR?3R24, with the provisos that no more than one of R20

2 .
and R ! is hydroxy at the same time and that no more than one of R23 and R24 is

20  hydroxy at the same time;
R20, Rzl, RB, R24, and st are independently selected from the group

consisting of hydrido, methyl, ethyl, propyl, butyl, isopropyl, and hydroxy;
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Qs is selected from the group consisting of a single covalent bond,

CH,, and CH2CH2
In another more preferred specific embodlment of Formula I,
compounds have the Formuta I-MPS wherein B is a non-cyclic substituent:

.. P RZ |
B/A\H/HNE/ Ay

. _ _ (I-MPS
wherein B is a non-cyclic substituent)
or a pharmaceutically acceptable salt thereof, wherein;

Bis se!ected from the group consisting of hydndo. ethyl, 2-propenyl,
2-propynyl, prOpyl isopropyl, butyl, 2-butenyi, 3-butenyl, 2-butynyl, sec-
butyl, tert-butyl, 1sobutyl 2-methylpropenyl 1-pentyl, 2-pentenyl, 3-pentenyl,
4-pentenyl, 2-pentynyl 3-pentynyl 2-pentyl 1-methy]-2-butenyl, 1-methyl-3-
butenyl, 1-methyl-2-butynyl, 3—penty1 1-ethyl-2-propenyl, 2-methylbutyl, 2-
methyl-2-butenyl, 2-methyl-3—buteny1 2-methyl-3-butynyl 3-methylbutyl, 3-
methyl-2-butenyl, 3-methyl-3-butenyl 1-hexyl, Z-hexenyl 3-hexenyl, 4-
hexenyl, 5-hexenyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 2-hexyl, 1-methyl-2:
pentenyl, 1-meth_yl.-3-pentenyl', 1-methyl-4-pentenyl, lﬁfnethyl-z-pentynyl, 1-
methyl-3-pentynyl;3-hexyl, 1¥etl_1yl—2-butenyl, l-ethyl_:-?-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, I-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-d1ﬂuoropropyl 4—tnﬂuoromethyl—5,5,5—tnﬂuoropentyl 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 conmstmg of R32 R33 R34 R35 _ .R ;
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RZ, R3f3 , R R, and R?® are independently selected from the

group consiffing of hydrido, amidino, guanidin®, &irboxy, methoxy, ethoxy,
isopropoxy, propoxy, hydroxy, amino, methoxyamino, ethoxyamino,
acetamido, trifluoroacetamido, N-methylamino, dimethylamino, N-ethylamino,
methylthio, ethyithio, 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-methylamidocarbony],

N,N-dimethylamidocarbonyl, cyano, and Qb;
A is selected from the group consisting of single covalent bond, NH,
N(CHgz), N(OH), CHy, CH3CH, CF3CH, NHC(0), N(CH3)C(0),

C(O)NH, C(O)N(CHg), CHyCHp, CHyCH,CHjy, CH3CHCH,, and
CF3CHCHy;

A is optionally selected from the group consisting of CH,N(CH3),
CHN(CH,CHj3), CHyCHoN(CHg), and CHyCH»N(CH,CHjy) with the
proviso that B is hydrido;

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

is hydrido, C(NR25)NR?3R24, and N(R26)C(NR25)N(R23)(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 R?3 and R24 is hydroxy at the same time;

RZO’ RZI, R23, R24, R25, and R26 are independently selected from the

group consisting of hydrido, methyl, ethyl, propyl, butyl, isopropyl, and hydroxy;
Qs is selected from the group consisting of a single covalent bond,

CH,, and CH,CH,.
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In still another more preferred specific embodiment of Formula I,
compounds have the Formula I-MPS wherein B is a non-aromatic cyclic
substituent:. '

0 - (I-MPS
wherein B is a non-aromatic cyclic substituent)
or a pharmaceutically acceptable salt thereof, wherein;
B is optionally selected from the group consisting of cyclopropyl,
cyclobutyl, oxetan-3-yl, azetidin-1-y), azetidin-2-yl, azetidin-3-yl, thiaetan-3-
yl, cycIopentyl,;cyclohexyl, norbomnyl, bicyclo[3.1.0)}hexan-6-yl, and

cycloheptyl , wherein each ring carbon is optionally substituted with R33, ring
carbons or a nitrbgen adjacent to the carbon atom at the point of attachment is

optionally substituted with R or Rls, a ring carbon or nitrogen adjacent to the
R9 position and two atoms from the point of attachmient 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 6ptionally substituted
with Rlz; -

A is selected from the group consisting of singlé covalent bond, NH,
N(CHjz), N(OH), CH,, CH3CH, CF3CH, NHC(0), N(CH3)C(0),

C(O)NH, C(O)N(CHz), CHoCH,, CH,CH,CH,, CH3CHCH,, and
CF3CHCHy;

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, dimethylamino, N-ethylamino, methylthio, ethylthio,
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isopropylthio, trifluoromethyl, pentafiuoroethyl, 2,2,2-triflucroethyl,
2,23 ,3,3-pentafluoropropyl, trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy,
fluoro, chlord, bfomo, amidosulfonyl, N-methylatfidosulfonyl, NN-
dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,

5  2.22-trifluoro-1-hydroxyethyl, methoxycarbonyl, ethoxycarbonyl,
amidocarbonyl, N-methylamidocarbonyl, N,N-dimethylamidocarbonyl, cyano,

and Qb;

Qb is selected from the group consisting of NR20R21, Qbe wherein Qbe is

23R24, with the provisos that no more than one of RZO

10 and R21 is hydroxy at the same time and that no more than one of R23 and R24 is

hydrido, and C(NR>")NR

hydroxy at the same time;
Rzo, RZI, R23, R24, and st are independently selected from the group
consisting of hydrido, methyl, ethyl, propyl, butyl, isopropyl, and hydroxy;
Qs is selected from the group consisting of a single covalent bond,
15 CH,, and CH,CH,. '

The more preferred specific embodiment (I-MPS) compounds of the
present invention having the Formula:

R2
B/A\H/’[;/\N(\J\ N/YO
O

or a pharmaceutically acceptable salt thereof, have common structural units,
20  wherein;

M is selected from the group consisting of N and RI-C;

RY is selected from the group consisting of hydrido, hydroxy, amino,
amidino, hydroxyamino, aminomethyl, 1-aminoethyl, methylamino,
dimethylamino, cyano, methyl, ethyl, trifluoromethy!, pentafluoroethyl, 2,2,2-
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trifluoroethyl, methoxy, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyi,
methoxyamino, methylthio, ethyithio, trifluoromethoxy, 1,1,2,2-
telraﬂuoroethoxy, fluoro, chloro, and bromo; :

R2?isZ° -Q

Zo is selected from the group consisting of covalent single bond, O, S,

NH, and CH2, _

Qis seleCtéd from the group consisting of pheﬁyl 2-thienyl, 3-thienyl,
2-furyl, 3-furyl 2-pyrrolyl 3-pyrrolyl, 2-imidazolyl, 4—nmdazolyl 3-
pyrazolyl, 4-pyrazolyl 2-thiazolyl, 3-isoxazolyl, 5-lsoxazolyl 2-pyridyl, 3-
pyridyl, 4-pyridyl, 2-pyrazinyl, 2-pyrimidinyl, 4-pynm1d1nyl 5-pyrimidinyl,
3-pyridazinyl, 4-pyridazinyl, and 1,3,5-triazin-2-yl, whexexnacarbon adjacent

to the carbon at the point of attachment is optiopally subsututed by R the
other carbon adjacent to the carbon at the point of attachment is optionally
substituted by R13-,' a carbon adjacent to R9 and two atoms from the carbon at
the point of auaél_ui;ent is optionally substituted by qu,i'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 R\ ;

Rg, Rll,_ﬁ_nd R13 are independently selected from the group consisting

of hydrido, amidino, guanidino, carboxy, methyl, ethyl, propyl, isopropyl,
methoxy, ethoxy';'isopropoxy, propoxy, hydroxy, aminq, N-methylamino,
N,N-dimethylamino, N-ethylamino, methylthio, ethylthié, isopropylthio,
trifluoromethyl, pentafluoroethyl, 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-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-
hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethyl, amndocarbonyl N—
methylanudocarbonyl N,N-dimethylamidocarbonyl, and cyano;
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. 1 ’ i
and R 2 are independently selected from the group consisting of

hydrido, amidino, guanidino, carboxy, carboxyrhethyl, methyl, ethyl, propyl,
isopropyl, iﬁéthoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino,
methoxyamino, ethoxyamino, acetamido, triffuoroacetamido, aminomethyl, 1-
5 aminoethyl, 2-aminoethyl, N-methylamino, dimethylamino, N-ethylamino,
methanesulfonamido, amidosulfonyl, N-methylamidosulfonyl, N,N-
dimethylamidosulfonyl, hydroxymethy!, 1-hydroxyethyl, 2-hydroxyethyl,
2.2, 2-trifluoro-1-hydroxyethyl, methoxycarbonyl, ethoxycarbonyl,
amidocarbonyl, N-methylamidocarbonyl, N,N-dimethylamidocarbonyl,

10 fluoro, chloro, bromo, and cyano;

Y is selected from the group of formulas consisting of:

S
r17 18
g16 . g19
ob
S

/%/Rls

18

Y
R16 A g19

Qb
§ r18
|
A\ 1o
oP

105



WO 00/69832 PCT/US00/09806

106



PCT/US00/09806

WO 00/69832

Q Io\ Q \ “ ﬁ\
/ l I/

rR16 16 16
0 S
€ S
l 19 l b
R Q
Ner/ />
and r1% . N .
Qb

R16, RH, Rls, and ng are independently selected from the group

consisting of hydrido, methyl, ethyl, isopropyl, propyl, carboxy, amidino,

5 guanidino, methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino,
aminomethyl, 1-aminoethyl, 2-aminoethyl, N-methylamino, dimethytamino,
N-ethylamino, methylthio, ethylthio, isopropylthio, trifluoromethylthio,
methylsulfinyl, ethylsuifinyl, methylsulfonyl, ethylsutfonyl, trifluoromethyl,
pentafluoroethyl, 2,2 2-trifluoroethyl, 2,2,3,3,3-pentafluoropropyl,

10  trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chloro, bromo,
amidosulfonyl, N-methylamidosulfonyl, N,N-dimethylamidosulfony],
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 2,2,2-trifluoro-1-
hydroxyethyl, and cyano;

RS and R'® are optionslly QP with the proviso that no more than one

15 of R16 and R19 is Qb at the same time and that Qb is Qbe.

In a most preferred specific embodiment of Formula I, compounds
have the Formula I-EMPS wherein B is an aromatic:
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(I-EMPS wherein B is aromatic)
ora pharmaceuuca]ly acceptable salt thereof, wherem,

Bis the Formula:
34
33 3 R3 5
32 _ R36

R

R>Z, R33 R>*, R, and R*® are independently selected from the

group consxstmg of hydrido, amidino, guanidino, methyl ethyl, methoxy,
ethoxy, hydroxy, amino, N-methylamino, dxmethylarmno, methylthio,
ethylthio, tnﬂuoromethyl pentafluoroethyl, 2,2,2-mﬂuoroethyl fluoro,
chloro, bromo, anudosulfonyl N-methylanndosulfonyl hydroxymethyl,

amidocarbonyl, carboxy, cyano, and Q ;

A is selected from the group consisting of single covalent bond, NH,
N(CH3), CHy, CH5CH, and CH,CHy; -

Qb is selected from the group consisting of NRZORZ1 and

C(NRZS)NRZBR24 with the proviso that said Qb group is bonded directly to a

carbon atom;
R20 R21 R R ,and R are independently selected from the group

consisting of hydrido, methyl, and ethyl;

108



WO 00/69832

10

15

20

25

PCT/US00/09806

Q*is CH,.
Tn anbthér most preferred specific embodisiént of Formula I,
cotipounds have the Formula I-EMPS wherein B is a non-cyclic substituent:

2
R
Nll/Kr\i
A N y°
AN N
H H

B

O . (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, rerz-
butyl, isobutyl, 2-methylpropenyl, 1-pentyl, 2-pentenyl, 3-pentenyl, 2-
pentynyl, 3-pentynyl, 2-pentyl, 3-pentyl, 2-methyibutyl, 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, 5-heptenyl, 2-heptynyl,
3-heptynyl, 4-heptynyl, 5-heptynyl, 2-heptyl, 1-methyl-2-hexenyl, I-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-triffuoromethylpentyl, 5,5,6,6,6-
pentafluorohexyl, and 3 3,3-trifluoropropyl, wherein each mgmber 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, RBS’ 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-trifluoroethyl, fluoro,
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chioro, bromo, amidosulfonyl, N-methylamidosulfonyl, hydroxymethyl,
amidocarbonyl, carboxy, cyano, and Qb;

A is selected from the group consisting of single covalent bond, NH,
N(CHg3), CHp, CH3CH, and CH,CH»;

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

CHoN(CH,CHs), CH,CH,N(CHjz), and CH,CH,N(CH,CH3) with the

proviso that B is hydrido;
Q is selected from the group consisting of NR20R21
25 . 23 24 25 23 24

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

10 said .Q oionp is bonded directly to a carbon atom;

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

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

15 compounds have the Formula I-EMPS wherein B is 2 non-aromatic cyclic
substituent:

jod
A N . X
5~ _ ~
N N
(I-EMPS wherein B is a non-aromatic cyclic
substituent) '
20  orapharmaceutically accepmble 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
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carbons or a nitrogen adjacent to the carbon atom at the point of attachment is

o
optionally substituted with R™ or Rls, aring carbon or nitrogen adjacent to the
Rg position and two atoms from the point of attachment is optionally

substituted with RIO, and a ring carbon or nitrogen adjacent to the R13
position and two atorns from the point of attachment is optionally substituted
with Rn;

R33 are independently selected from the group consisting of hydrido,

amidino, guanidino, methyl, ethyl, methoxy, ethoxy, hydroxy, carboxy,
amino, N-methylamino, dimethylamino, methylthio, ethylthio, trifinoromethyl,
pentafluoroethyl, 2,2,2-trifluoroethyl, fluoro, chloro, bromo, amidosulfonyt,

N-methylamidosulfonyl, kydroxymethyl, amidocarbonyl, cyano, and Qb;
A is selected from the group consisting of single covalent bond, NH,

N(CHs), CHy, CH3CH, and CHyCHy;

Q is selected from the group consisting of NRzOR21 and

C(NR25)NR23R24 with the proviso that said Q group is bonded directly to a

carbon atom;

R20 R2l RB R24, and st are independently selected from the group
consisting of hydrido, methyl, and ethyl;

Q®is CH,.

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

2
. - R
A N‘ N\/ﬁ\ /Yo
B N N
H - H
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or a pharmaceutically acceptable salt thereof, have common structural units,
wherein;

M is selected from the group consisting of N and Rl-C;

Rlis selected from the group consisting of hydrido, hydroxy, amino,
amidino, hydroxyamino, aminomethyl, methylamino, cyano, methyl, .
triflucromethyl, methoxy, hydroxymethyl, methoxyamino, methylthio,
trifluoromethoxy, fluoro, and chloro;

R?is2°-Q;

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

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

Rlo, a carbon adjacent to R13 and two atoms from the carbon at the point of

attachment is optionally substituted by R 2, and any carbon adjacent to both

Rlo and R12 is optionaily substituted by R1 l;

' Rg, r! l, and R"3 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-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, amidocarbonyl,
N-methylamidocarbonyl, carboxy, and cyano;

Rlo 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, trifluoroacetamido, aminomethyl, N-
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methylamino, dimethylamino, amidosuifonyl, N-methylamidosulfonyl, N,N-
dimethylamidosulfonyl, methoxycarbonyl, fluoro, chloro, bromo, and cyano;

Y® i§'selécted from the group of formula$ consisting of:

]

17 r18
r16 10
b

S

17 18
R R
B
r19
oP
S
Q S
I // R19
z16
b
QS

S
18
R
[
r16 F r19
QP
0
| )
Q
| )
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5 R16, Rl-;7, Rls, and R' are independently selected from the group
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25

consisting of hydrido, methyl, ethyl, amidino, guapidiﬁo, methoxy, hydroxy,
amino, aminomethyl, 1-aminoethyl, 2-aminoethyl, N-methylamino,
dimethylamino, methyithio, ethylthio, uiﬂuommethylthio, methylsulfinyl,
methylsulfonyl, niﬂuoromethyi, pentafluoroethyl, 2_,2,2—triﬂuoroethyl,
triﬂuoromethoxy',_ fluoro, chloro, amidosulfonyl, NQmethylanﬁdQSlﬂfonyl,
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 coagtilation cascade
and factors II, VII, VIIL IX, X, X1, or XII. The compounds of the invention
can inhibit the formation of blood platelet aggregates, inhibit the formation of
fibrin, inhibit thrombus formation, and inhibiting embolus formation in a
mammal, in blood, m blood products, and in mamma_liari organs. The
compounds also c;in be used for treating or preventing xin_stable 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
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developing such disorders. The compounds can be used to lower the risk of

atherosclerosis. The compounds of Formula () would also be useful in

prevention of ¢&éebral vascular accident (CVA) o &roke.

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 compounds set forth in Examples 1 through

‘Exdmple 19 and Tables 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.
'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 seleixium, etc.).

As utilized herein, the term “alkyl”, either alone or within other terms such
as "haloalkyl” and "alkyithio", 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 substitated with
groups as defined below. Examples of such radicals include methyl, ethyl,
chicroethyl, 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 alkenyl 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-chloropropenyl, buten-1-yl, isobutenyl, penten-I-yl, 2-
2-methylbuten-1-yl, 3-methylbuten-1-yi, hexen-1-yl, 3-hydroxyhexen-1-yl,
hepten-1-yl, and octen-1-yl, and the like.
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The term "alkynyl"” refers to an unsaturated, acyclic hydrocarbon radical
in so much as it contains o:_ie 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 mdica;s may be optionally substituted with groups as defined below.
Examples of smtable 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-y!, hexyn-2-yl, hexyn-3-
yl, 33-dimethylbutyn-1-yl radicals and the like.

The term "hydrido" denotes a single hydrogen atom (H). This hydrido
radical may be attached, for example, to an oxygen atom to form a “hydroxyl”
radical, one hydndo radical may be attached to.a carbon atom to form a
“methine” radlcal -CH=, or two hydrido radicals may ‘be attached to a carbon
atom to form a “methyle * (-CH,-) radical.

The term “qarbon radical denotes a carbon atom without any covalent
bonds and capable of forming four covalent bonds. -

The term “cyano” radical denotes a carbon radwal having three of four
covalent bonds shared by a nitrogen atom.

The term "hydroxyalkyl" embraces radicals wherem 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 wherem one or more of the
terminal alkyl carbon atoms are substituted with one or more carbonyl radicals
as defined below. Specifically embraced are monocarbonylalkyl and
dicarbonylalkyl radicals. Examples of monocarbonylalkyl radicals include
formyl, acetyl, and pentanoyl. Examples of dncarbonylalkyl radicals include
oxalyl, malonyl and succmyl

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 _aré methylene, ethylene,
methylethylene; and isopropylidene.

The term “alkenylene” radical denotes linear or branched radicals
having from 2 to about 10 carbon atoms, at least one double bond, and having
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attachment points for two or more covalent bonds. Examples of such radicals
are 1,1-vinylidehe (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, dihaloalkyl and polyhaloalkyl radicals. A
monohaloalkyl radical, for one example, may have either a bromo, chloro or a
flioro atom within the radical. Dihalo radicals may have two or more of the

same halo atoms or 2 combination of different halo radicals and polyhaloalkyl

radicals may have more than two of the same halo atoms or a combination of
différent halo radicals. More preferred haloalky] radicals are "lower haloalkyl"
tadicals having one to about six carbon atoms. Examples of such haloalkyl
radicals include fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl,  trichloromethyl, trifluoroethyl, pentafluoroethyl,
'htf:ﬁtaﬂuoropropyl, diflucrochloromethy!, dichloroffuoromethyl, difluoroethyl,
difluoropropyl, dichloroethy! and dichloropropyl.

The term "hydroxyhaloalkyl” embraces radicals wherein any one or
more of the haloalkyl carbon atoms is substituted with hydroxy as defined

‘above. Examples of  “hydroxyhaloalkyl” radicals include

hexafluorohydroxypropyl.

The term “haloalkylene radical” denotes alkylene radicals wherein any
one or more of the alkylene carbon atoms is substituted with halo as defined
above. Dihalo alkylene radicals may have two or more of the same halo atoms

‘or a combination of different halo radicals and polyhaloalkylene radicals may

have more than two of the same halo atoms or a combination of different halo
radicals. More preferred haloalkylene radicals are “lower haloalkylene™
radicals having one to about six carbon atoms. Examples of “haloalkylene”
radicals include difluoromethylene, tetrafluoroethylene, tetrachloroethylene,
atkyl  substitited  monofluoromethylene, and aryl  substituted
trifluoromethylene. '
The term “haloalkenyl” denotes linear or branched radicals having from
1 to about 10 carbon atoms and having one or more double bonds wherein any
one or more of the alkenyl carbon atoms is substituted with halo as defined
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above. Dihaloalkenyl radicals may have two or more of the same halo atoms or
a combination of different halo radicals and polyhaloalkenyl radicals may have
more than two of the same halo atoms or a combination of different halo
| The terms "alkoxy" and "alkoxyalkyl" embrace linear or branched oxy-
containing radicals each having atkyl portions of one to about ten carbon
atoms, such as methoxy radical. The term "alkoxyalkyl" also embraces alkyl
radicals havmg one or more alkoxy radicals attached to the alkyl radical, that is,

to form monoalkoxyalkyl and dialkoxyalkyl radxcals More preferred alkoxy
radicals are "lower alkoxy" radicals having one to sxx carbon atoms. Examples
of such radicals mclude methoxy, ethoxy, propoxy, butoxy, isopropoxy and
tert-butoxy alkyls. The *alkoxy" radicals may be fu_r_thqr substituted with one or
more halo atoms, such as fluoro, chioro or bromo, to provide "haloalkoxy"

and “ha]oalkoxyalkyl” radicals. Examples of such haloalkoxy radicals include
fluoromethoxy, chloromethoxy, tnﬂuoromethoxy, difluoromethoxy,
trifluoroethoxy, fluoroethoxy, tetraﬂuomethoxy, pentaﬂuoroethoxy, and
fluoropropoxy.  Examples of such haloalkoxyalky} radicals include
fluoromethoxymethyt, chloromethoxyethyl, mﬂuoromethoxymethyl,
difluoromethoxyethyl, and trifluoroethoxymethyl.

The terms "alkenyloxy" and "alkenyloxygll__cyl" embrace linear or
branched oxy-containing radicals each having alkenyl pbnions of two to about
ten carbon atoms, such as ethenyloxy or propenyloxy radical. The term
"alkenyloxyalkyl" also embraces alkenyl radlcals havmg one or more
alkenyloxy radicals attached to the alkyl rad:cal that is, to form
monoalkenyloxyalkyl and dialkenyloxyalkyl radicals. More preferred
alkenyloxy radicals are "lower alkenyloxy" radicals:_ having two to six carbon
atoms. Examples of such radicals include ethgliyloxy, propenyloxy,
butenyloxy, and isopropenyloxy alkyls. The "alkenyloxy" radicals may be
further substituted with one or more halo atoms, silcl_i: as fluoro, chloro or
bromo, to provide "haloalkenyloxy” radicals. Examples of such radicals
include trifluorcethenyloxy, fluoroethenyloxy, diﬂildroethenyhloxy, and
fluoropropenyloxy.

The term "haloalkoxyatkyl" also embraces alkyl radicals baving one or
more haloalkoxy radicals attached to the alkyl radical, that is, to form
monohaloalkoxyalkyl ~and  dihaloalkoxyalkyl ~radicals. The term
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“haloalkenyloxy® also embraces oxygen radicals having one or more
haloalkenyloXy fadicals attached to the oxygeh Yadical, that is, to form
monohaloalllenyloxy and  dihaloalkenyloXy i radicals. The term
"haloalkenyloxyalkyl" also embraces alkyl radicals having one or more
haloalkenyloxy radicals attached to the alkyl radical, that is, to form
monohaloalkenyloxyalkyl and dihaloalkenyloxyalkyl radicals.

The term “alkylenedioxy” radicals denotes alkylene radicals having at
least two oxygens bonded to a single alkylene group. Examples of
“alkylenedioxy” radicals include methylenedioxy, ethylenedioxy,
alkylsubstituted methylenedioxy, and arylsubstituted methylenedioxy. The term
“haloalkylenedioxy” radicals denotes haloalkylene radicals having at least two
oxy groups bonded to a single bhaloalkyl group. Examples of
“haloalkylenedioxy” radicals include difluoromethylenedioxy,
tetrafluoroethylenedioxy, tetrachloroethylenedioxy, alkylsubstituted
monofluoromethylenedioxy, and arylsubstituted monofluoromethylenedioxy.

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 ina 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
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
substituted with 3 or more halo radicals as defined below.

" The term “heterocyélyl” embraces saturated and partially saturated
beteroatom-containing ring-shaped radicals having from 4 through 15 ring
members, herein referred to as “C4-C15 heterocyclyl” selected from carbon,

‘mitrogen, sulfur and oxygen, wherein at least one ring atom is a heteroatom.

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
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms [e.g. morpholinyl,
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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,
dnhydropyran, dlhydrofuran and dthydrotlnazole Non-lmnung examples of
heterocyclic radlcals include 2-pyrrolinyl, 3- pyrrolmyl pyrrolindinyl, 1,3-
dioxolanyl, 2H-pyranyl 4H-pyranyl, plpendmyl 1 4—d10xanyl morpholinyl,
1,4-dithianyl, tluomorphohnyl and the like.

The term "heteroaryl" embraces fully tmsatumted heteroatom-containing
ring-shaped aromatic radicals having from 5 through 15 ring members selected
from carbon, nitrogen, sulfur and oxygen, wheréin 'ait 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, inciude unsaturated 5 to 6 merpbered heteromonocyclyl
group containing 1 to 4 nitrogen atoms, for eXh’_mﬁle, pyrrolyl, pyrrolinyl,
imidazolyl, pyrazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrimidyl, pyrazinyl,
pyridazinyl, triazolyl [e.g., 4H-1,2,4-triazolyl, 1H-1.2,3-triazolyl, 2H-1,2,3-
triazolyl, etc.) tetrazolyl [e.g. 1H-tetrazolyl, 2H-tetrazolyl, etc.], etc.;
unsaturated condensed heterocyclic group contammg t'to5 nitrogen atoms, for
example, mdolyl isoindolyl, indolizinyl, benz:mndazolyl quinolyl,
isoquinolyl, indazolyl, benzotriazolyl, tetrazolopyridazinyl [e.g., tetrazolo
[1,5-blpyridaziny], etc.], etc.; unsaturated 3 to 6-memibered heteromonocyclic
group containing an oxygen atom, for example, pyranyl 2-furyl, 3-furyl, etc.;
unsaturated 5 to 6-membered heteromonocyclic group contalmng a sulfur atom,
for example, 2-tluenyl 3-thienyl, etc.; unsaturated 5- to 6-membered
heteromonocyclic group containing 1 to 2 oxygen al;oms and 1 to 3 nitrogen
atoms, for example, oxazolyl, isoxazolyl, oxadlazolyl_ [9 g., 1.2, 4-oxadiazolyl,
1,3.4-oxadiazolyl, 1,2,5-oxadiazolyl, etc.] etc.; _'u'x_asaturated _ condensed
heterocyclic group containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms
fe.g. benzoxazolyl, benzoxadiazolyl, etc.]; unsamiﬁ_ted 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, 13,4-
thiadiazolyl, 1,2,5-thiadiazolyl, etc.) etc.; unsaturated condensed heterocyclic
group contaihing lto 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
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such fused bicyclic radicals include benzofuran, benzothiophene, and the like.
Said "heterocyclyl” group may have 1 to 3 subsmuents as defined below.
Preferred hgmemcychc radicals include five & #velve 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, pyraziny},
piperazinyl, 1,3,5-triazinyl, 1,3,5-trithianyl, = benzo(b)thiophenyl,
benzimidazoyl, quinolinyl, tetraazolyl, and the like.

The term "sulfonyl”, whether used alone or linked to other terms such
as alkylsuifonyl, denotes respectively divalent radicals -SO,-. "Alkylsulfonyl",
emtbraces alkyl radicals attached to a sulfonyl radical, where alkyl is defined as
above, "Alkylsulfonylalkyl", embraces alkylsulfonyl radicals attached to an
alky] radical, where alkyl is defined as above. "Haloalkylsulfonyl", embraces
haloalky] radicals attached to a sulfonyl radical, where haloalkyl is defined as
above. "Haloalkylsulfonylaikyl", embraces haloalkylsulfonyl radicals attached
to an atkyl radical, where alkyl is defined as above. The term “aminosulfonyl”
denotes an amino radical attached to a sulfonyl radical.

The term "sulfinyl”, whether used alone or linked to other terms such
as alkylsulfinyl, denotes respectively divalent radicals -S(0)-. "Alkylsulfinyl",
embraces alkyl radicals attached to a sulfinyl radical, where alkyl is defined as
above. "Alkylsulfinylalkyl", embraces alkylsulfinyl radicals aftached to an alkyl
radical, where alkyl is defined as above. "Haloalkylsulfinyl”, embraces
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 aikyl radicals. Preferable
aralkyl radicals are "lower aralkyl" radicals having aryl radicals attached to
alkyl radicals having one to six carbon atoms. Examples of such radicals
include benzyl, diphenylmethyl, triphenylmethyl, phenylethyl and
diphenylethyl. The terms benzyl and phenylmethyl are interchangeable.

The tenm "heteroaralkyl” embraces heteroaryl-substituted alkyl radicals
wherein the heteroaralkyl radical may be additionally substituted with three or
more substituents as defined above for aralkyl radicals. The term
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"perhaloaralkyl” embraces aryl-substituted alkyl radicals wherein the aralkyl
radical is substituted with three or more halo radicals as defined above.

The ténn- "aralkylsulfinyl”, embraces aralkyl radicals attached to a
sulfinyl radical, where aratkyl is defined as above. "Aralkylsulfinylalkyl",
embraces ara.lkylsulﬁnyl radicals attached to an alkyl radical, where alkyl is

. defined as ahove
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The term aralkylsulfonyl" embraces aralkyl radicals attached to a
sulfonyl radlcal where aralkyl is defined as above. "Aralkyisulfonylalkyl”,
embraces aralkylsulfonyl radicals attached to an ‘alkyl radical, where alkyl is
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 cycloheptyl. The term
cycloaikyl embraces radicals having seven to 15 carbon atoms and having two
to four rings. Exmaples incude radicals such as norbomyl (i.e.,
bicyclo[2.2.1]heptyl) and adamantyl. The term ‘"cycloalkylalkyl” embraces
cycloalkyl-substituted alky! radicals. Preferable' cycloalkylalkyl radicals are
"lower cycloalkylalkyl" radicals having cycloalkyl radicals attached to alkyl
radicals having one to six carbon atoms. Examples of such radicals include
cyclohexylhele; The term "cycloalkenyl" embraces radicals having three to ten

~carbon atoms and one or more carbon-carbon double bonds.  Preferred
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cycloalkenyl radicals are "lower cycloalkenyl” radlcals having three to seven
carbon atoms. 'Exa_mples include radicals such as cyclobutenyl, cyclopentenyl,
cyclohexenyl and cycloheptenyl. The term "halocycloalkyl” embraces radicals
wherein ahy'one or more of the cycloalkyl carbon atoms is substituted with
halo as defined above. Specifically embraced are monohalocycloalkyl,
dihalocycloalkyl and polyhalocycloalkyl radicals. A monohalocycloalkyl
radical, for one example, may have either a bromo, chloro or a fluoro atom
within the radical. Dihalo radicals may have two or more of the same halo
atoms or a combination of different halo radicals and polyhalocycloalkyl
radicals may have more than two of the same halo atoms or a combination of
different halo radicals. More preferred halocycloalkyl radicals are "lower
halocycloalkyl” radicals having three to about eight carbon atoms. Examples of
such halocycloalkyl radicals inciude fluorocyclopropyl, difluorocyclobutyl,
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u*iﬂudmcyclé‘p‘"éﬁiyl, tetraflucrocyciohexyl, and didfiorocyclopropyl. The term
"halocycloalkenyl" embraces radicals wherein any one or more of the
cycloalkenyl carbon atoms is substituted with halo as defined above.
Specifically embraced are monohalocycloalkenyl, dihalocycloalkenyl and
polyhaloceycloalkenyl 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
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, chioro or bromo, to
provide "hatocycloalkoxy” and “halocycloalkoxyalkyl” radicals.

The term "cycloalkylalkoxy" embraces cycloalkyl radicals attached to an
alkoxy radical. Examples of such radicals includes cyclohexylmethoxy and
cyclopentylmethoxy.

The term "cycloalkenyloxy® embraces cycloalkenyl radicals attached to
an oxy radical. Examples of such radicals includes cyclohexenyloxy and
cyclopentenyloxy. The term "cycloalkenyloxyalkyl" also embraces alkyl
radicals having one or more cycloalkenyloxy radicals attached to the alkyl
radical, that is, to form monocycloalkenyloxyalkyl and dicycloalkenyloxyalkyl
radicals. Examples of such radicals include cyclobexenyloxyethyl. The
*cycloalkenyloxy” radicals may be further substituted with one or more halo
atoms, such as fluoro, chloro or bromo, to provide "halocycloalkenyloxy" and
“halocycloalkenyloxyalkyl” radicals.

The term “cycloalkylenedioxy” radicals denotes cycloalkylene radicals
baving at least two oxygens bonded to a single cycloalkylene group. Examples
of “alkylenedioxy” radicals include 1,2-dioxycyclohexylene.

The term "cycloalkylsulfinyl”, embraces cycloalkyl radicals attached to
a sulfinyl radical, where cycloalkyl is defined as above.
"Cycloalkylsulfinylalkyl", embraces cycloalkylsulfinyl radicals attached to an
alkyl radical, where alkyl is defined as above. The term "Cycloalkylsulfonyl",
embraces cycloalkyl radicals attached to a silfonyl radical, where cycloalkyl is
defined as above. "Cycloalkylsulfonylalkyl”, embraces cycloalkylsulfonyl
radicals attached to an alkyl radical, where alkyl is defined as above.
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The term "cycloalkylalkanoyl” embraces radicals wherein one or more
of the cycloalkyl carbon atoms are substituted with one or more carbonyl
radicals as deﬁned below. Specifically embraced are monocarbonylcycloalkyl
and dncarbonylcycloalkyl radicals. Examples: of monocarbonylcycloalkyl
radicals mclude cyclohexylcarbonyl, .= = cyclohexylacetyl, and
cyclopentylcarbonyl Examples of dwarbonylcycloalkyl radicals include 1.2-
dlcarbonylcyclohexane -

The term "alkylthio" embraces radicals containing a linear or branched
alkyl radical, of one to ten carbon atoms, attached to a divalent sulfur atom.
More preferred alkylthio radicals are “lower alkylthio” radicals having one to
six carbon atoms. An example of "lower alkylthio” is methylthio (CH3-S-).
The "alkylthio” radicals may be further substituted with one or more halo
atoms, such as:fluoro, chloro or bromo, to provide "haloalkylthio” radicals.
Examples of such radicals include fluoromethylthio, chloromethylthio,
trifluoromethylthio, difluoromethylthio, trifluoroethylthio, fluoroethylthio,
tetrafluoroethylthio, pentafiuoroethylthio, and fluoropropyithio.

The term "alkyl aryl amino" embraces. radicals containing a linear or
branched alkyl radical, of one to ten carbon atoms, - and one aryl radical both
attached to an amino radical. Examples include N-methyl-4-methoxyaniline,
N-ethyl-4—methoxyamlme, and N-methyl-4-trifluoromethoxyaniline.

The terms alkylamino denotes *“monoalkylamino™ and “dialkylamino”
containing one or two alkyl radicals, respectively, attached to an amino radical.

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-naphthylanﬁno.- :

The term "aralkylamino”, embraces aralkyl radicals attached to an
amino radical, where aralkyl is defined as above. The term aralkylamino
denotes “monoaralkylamino” and “diaralkylamino” containing one or two
aralkyl radicals, respectively, attached to an amino radical. The term
aralkylamino further denotes “monoaralkyl monoalkylamino™ containing one
aralkyl radical and one alkyl radical attached to an amino radical.

The term "aryisulfinyl” embraces radicals containing an aryl radical, as
defined above, attached to a divalent S(O) atom. The term "arylsulfinylalkyl”
denotes arylsuifinyl radicals attached to a linear or branched alkyl radical, of
one to ten carbon atoms. '
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The term "arylsulfonyl", embraces aryl radicals attached to a sulfonyl
radical, where aryl is defined as above. "afylsulfonylalkyl", embraces
arylsulfony] ‘radicals attached to an alkyl radical,'where alky! is defined as
above. The term "heteroarylsulfinyl" embraces radicals containing an heteroaryl
radical, as defined above, attached to a divalent S(O) atom. The term
"heteroarylsulfinylalkyl” denotes heteroarylsulfinyl radicals attached to a linear
or branched alkyl radical, of one to ten carbon atoms. The term
"Heteroarylsulfonyl”, embraces heteroaryl radicals attached to a sulfonyl
radical, where heteroaryl is defined as above. "Heteroarylsulfonylalkyl®,

- embraces heteroarylsulfonyl radicals attached to an alkyl radical, where alkyl is

defined as above.

The term "aryloxy" embraces ary] radicals, as defined above, attached
to an oxygen atom. Examples of such radicals include phenoxy, 4-chloro-3-
ethylphenoxy, 4-chloro-3-methylphenoxy, 3-chloro-4-ethylphenoxy, 3,4-
dichlorophenoxy, 4-methylphenoxy,  3-triftuioromethoxyphenoxy, 3-
trifluoromethylphenoxy, 4-fluorophenoxy, 3,4-dimethylphenoxy, 5-bromo-2-
fluorophenoxy,  4-bromo-3-fluorophenoxy,  4-fluoro-3-methylphenoxy,
56,7 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 radicals, as defined above, attached to
an carbonyl radical as defined above. Examples of such radicals inciude
benzoyl and toluoyl.

The term "aralkanoyl” embraces aralky!l 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
through an oxygen atom to other radicals. More preferred aralkoxy radicals are
"lower aralkoxy" radicals having phenyl radicals attached to Jower alkoxy
radical as described above. Examples of such radicals include benzyloxy, 1-
phenylethoxy, 3-trifluoromethoxybenzyloxy, 3-trifluoromethylbenzyloxy, 3,5-
difluorobenyloxy, 3-bromobenzyloxy, 4-propylbenzyloxy, 2-fluoro-3-
triftuoromethylbenzyloxy, and 2-phenylethoxy.

The term "aryloxyalkyl" embraces aryloxy radicals, as defined above,
attached to an alkyl group. Examples of such radicals include phenoxymethyl.
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The term "haloaryloxyalkyl" embraces aryloxyalkyl radicals, as defined
above, wherein one to five halo radicals are attached to an aryloxy group.

The term "heteroaroy]" embraces heteroaryl radicals, as defined above,
attached to an carbonyl radical as defined above. - Examples of such radicals
include furoyl and nicotinyl.

The term "heteroaratkanoyl” embraces heteroaralkyl radicals, as defined
bherein, attached to an carbonyl radical as defined above. Examples of such
radicals include, for example, pyridylacetyl and furylbutyryl.

The term "heteroaralkoxy" embraces oxy-containing heteroaralkyl

.radicals attached through an oxygen atom to other radicals. ‘More preferred

heteroaralkoxy radicals are "lower heteroaralkoxy" radicals having heteroaryl
radicals attached to lower alkoxy radical as described above.

The term “halobeteroaryloxyalkyl” embraces heteroaryloxyalkyl
radicals, as defined above, wherein one to four halo radicals are attached to an
heteroaryloxy group.

The term “heteroalylanuno embmces heterocyclyl radicals, as defined
above, attached to an amino group. Examples of such radicals include
pyridylamino.

The term “heteroarylannnoalkyl” embraces heteroarylamino radicals, as
defined above, attached to an alkyl group. Examples of such radicals include
pyridylmethylamino. |

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

The term “heterom‘yloxyalkyl" embraces heteroaryloxy radncals,
defined above, attached to ar 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 phenyithio.

The term "arylthicalkyl” embraces arylthio radicals, as defined above,
attached to an alkyl group. Examples of such radicals include
phenylthxomethyl |

The term "alkylthioalkyl” embraces alkylthm radicals, as defined above,
attached to an alkyl group. Examples of such radicals include
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methylthiomethyl. The term "alkoxyalkyl" embraces alkoxy radicals, as defined
above, attached fo 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” crnbraces a
hydroxy! radical, as defined above, attached to one of two unsharcd bondsin a
carbony! group. The term “carboxamide” embraces amino, moncalkylamino.
dialkylamino, monocycloalkylamino, alkyicycloalkylamino, and dicycloalkylamino
radicals, attached to one of two unshared bonds in a carbonyl group. The term
“carboxamidoalkyl” embraces carboxamide radicals, as defined above, auached to
an alkyl gronp. The term “carboxyalkyl” cmbraces a carboxy radical, as defined
above, aftached to an alkyl group. The term “carboalkoxy” embraces alkoxy
radicals, as defined above, attached to one of two unshared bonds in a carbony}
group. “The term “carboaratkoxy” ombraces aralkoxy radicals, as defined above,
attached to one of two unshared bonds in a carbonyt group. The term
“monocarboalkoxyalkyl” embraces one carboalkoxy radical, as defined above,
attached to an alkyl group. The term “dicarboalkoxyalkyl” embraces two
carboalkoxy radicals, as defined above, attached to an alkylene group. The term

onocyancalkyl” embraces ane cyano radical, as defined above, attached to an

' alkyl group. The term “dicyanoalkylene™ embraces two cyano radicals, as defined

above, attachcd to an alkyl group. The term “carboalkoxycyanoalkyl” embraces one
cyano radical, as defined above, atrached to an carboalkoxyalkyl group.

" The term “acyl”, alone or in combination, means a carbonyl or
thionocarbonyl group bonded to a radical selected from, for example, hydrido,
alkyl, alkenyl, alkynyl, hatoalkyl, alkoxy, alkoxyalky!, haloatkoxy, aryl,
hoterocyclyl, heteroaryl, alkylsulfinylalky], alkylsulfonylaliyl, sralkyl, cycloaliyl,
cyclodikylalkyl, cycloalkenyl, alkyithio, arylthio, amino, alkylamino,
dialkylamino, aralkoxy, arylthio, and alkylthioalkyl. Examplcs of “acyl” are

formyl, acety!, benzayl, trifluoroacetyl, phthaloyl, malonyl, nicotinyl. and the like.

The term. "haloalkanoyi" ambraces one or more halo radicals, as defined herein,
artached to an alkanoyl radical as defined above. Examples of such radicals
include, for exampls, chloracetyl, trifluoroacctyl, bromopropanoyl, and
heptaftuorobutanoyl.

The tezm “phosphono” embraccs a pentavalent phosphorus atached with
two covalent bonds to an oxygen radical. The term “dialkoxyphosphono™ denotes
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two alkoxy radicals, as defined above, attached to a phospbono radical with two
covalent bonds. The term “diaralkoxyphosphono™ denotes two aralkoxy radicals,
as defined above, attached to a phosphono radical with two covalent bonds. The
term “dlalkoxyphosphonoalkyl” denotes dlalkoxyphosphono radicals, as defined
above, attached to an alkyl radical. The term “dxaralkoxyphosphonoalkyl” denotes
diaralkoxyphosphono radicals, as defined above, attached to an alkyl radical.

The term “amino” denotes a nitrogen atom contammg 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, -NHZ, -NHCH3,-NHOH and -NHOCH3 The term “imino” denotes

a nitrogen atom containing one substituent such as hydrido, hydroxy or alkyl and
having two covalent bonds available for bonding to a s;_n,,le atom such as carbon.

Examples of such imino radicals include, for example, =NH, =NCHj;, =NOH,
and =NOCH3. The term “imino carbonyl” denotes a carbon radical having two of
the four covalent bond sites shared with an imino group. Examples of such imino
carbonyl radicals include, for example, C=NH, C=NCHjz, C=NOH, and
C=NOCHj3. The term “amidino” embraces a substituted or unsubstituted amino
group bonded to one of two available bonds of an iminqéarbonyl radical. Examples
of such amidino radicals include, for example, NHy-C=NH, NH,-C=NCHj,
NH,-C=NOCH; and CHgNH-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-, NH2-C(NCH3)-NH- NH,-

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

The term “sulfonium” denotes a positively charged trivalent sulfur atom
where said sulfur is substituted with three carbon based groups such as alkyl,
alkeny!, aralkyl, or aryl. The term “dialkyl sulfonium” denotes a sulfonium group
where said sulfur is substituted with two alkyl groups. Eiamples of such

dialkylsulfoninm radicals include, for example, (CHz),S*-. The term “dialky!
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sulfonium a!kyl” denotes a dialkyl sulfonium grouy where said group is bonded to
one bond of an ‘alkylene group as defined above. Eamples of such

dialkylsulfoniumalkyl radicals include (CHy),S *-CH,CH,--

The term “phosphonium” denotes a positively charged tetravalent
phosphorus atom where said phosphorus is substituted with four carbon based
groups such as alkyl, alkenyl, aralkyl, or aryl. The term “trialkyl phosphonium™
denotes a phosphonium group where said phosphorus is substituted with three
alky! groups. Examples of such trialkylphosphonium radicals include, for example,
(CH3)3P+.

Said “alkyl”, “alkenyl”, “alkynyl”, “alkanoyl”, “alkylene”, “alkenylene”,
“hydroxyalkyl”, “haloalkyl”, “haloalkylene”, “haloalkenyl”, “alkoxy",
"alkenyloxy" "alkenyloxyalkyl", “alkoxyalkyl”, “aryl”, “perhaloaryl”,
“haloalkoxy”, “haloalkoxyalkyl”, “haloalkenyloxy”, “haloalkenyloxyalkyl”,
“alkylenedioxy”, “haloalkylenedioxy™, “heterocyclyl”, “heteroaryl”,
“hydroxyhaloalkyl”, “alkylsulfonyl”, “haloalkylsulfonyl”, “alkylsulfonylatky!”,
“haloalkylsulfonylalkyl”, “alkylsulfiny]l”, “alkylsulfinylatkyl”,
“haloalkylsulfinylalkyl”, “aralkyl”, “heteroaralkyl”, “perhaloaralkyl”,
“aralkyisulfbnyl” “aralkylsulfonylalkyl”, “aralkylsulfinyl”, “aralkylsulfinylalkyl”,

“cycloalkyl”, "cycloatkylatkanoyl”, “cycloalkylalkyl”, “cycloalkenyl”,
“halocycloalkyl”, “halocycloalkenyl” “cycloalkylsulfinyl”,
“cycloalkylsulfinylalkyl”, “cycloalkylsulfonyl”, “cycloalkyisulfonylalkyl”,
“cycloalkoxy”, "cycloalkoxyalkyl", "cycloalkylalkoxy”, "cycloalkenyloxy”,
"cycloalkenyloxyalkyl", “cycloalkylenedioxy”, "halocycloalkoxy®,
“halocycloatkoxyalkyl”, *halocycloalkenyloxy", “halocycloalkenyloxyalkyl”,
“alkylthio”, "haloalkylthio®, “alkylsulfinyl”, “amino”, “oxy”, “thio”, “alkylamino”,
“arylamino”, “aralkylamino”, “arylsulfinyl”, “arylsulfinylalkyl”, “arylsulfonyl”,
“arylsulfonylalkyl”, “heteroarylsulfinyl”, “heteroarylsulfinylatkyl”,
“heteroarylsulfonyl”, “heteroarylsnlfonylalkyl”, “heteroarylamino”,
“heteroarylaminoalkyl”, “heteroaryloxy “heteroaryloxylalkyl”, “aryloxy”,
“aroyl”, “aralkanoyl”, “aralkoxy”, “gryloxyalkyl”, “haloaryloxyalkyl”,
“heteroaroy!”, “hetema:alkanoyl” “heteroaralkoxy”, “heteroaralkoxyalkyl”,
“arylthio”, “arylthioalkyl”, “alRoxyalkyl”, “scyl”, “amidino”, “guanidino”,
“dialkylsulfonium”, “trialkylphosphonium”, and “dialkylsulfoniumalkyl” groups
defined above may optionally have 1 or more non-hydrido substituents such as

129



WO 00/69832 PCT/US00/09806

10

15

20

25

30

amidino, guanidino, dialkylsulfonium, trialkylphosphonium,
dialkylsulfoniumalkyl, perhaloaralkyl, aralkylsulfonyl, aralkylsulfonylalkyl,
aralkylsulfinyl, aralkylsulfinylalkyl, halocycloalkyl, halocycloalkenyl,
cycloalkylsulfiny}, cycloalkylsulfinylalkyl, cycloalkylsulfonyl,
cycloalkylsulfonylalkyl, heteroarylamino, N-heteroarylamino-N-atkylamino,
heteroarylaminoalkyl, heteroaryloxy, heteroaryloxylalkyl, haloalkylthio,
alkanoyloxy, alkoxy, alkoxyalkyl. haloalkokylalk};l, héteroaralkoxy, cycloalkoxy,
cycloalkenyloxy, cycloalkoxyalkyl, cycloalkylalkoxy, cycloalkenyloxyalkyl,
cycloalkylenedioxy, halocycloalkoxy, halocycloalkbxya.lkyl, halocycloalkenyloxy,
halocycloalkenyloxyalkyl, hydroxy, amino, thio, sitro, lower alkylamino,
alkylthio, alkylt.hmalkyl arylamino, aralkylamino, arylthio, arylthicalkyl,
hetemaralkoxyalkyl alkylsulfinyl, alkylsulfinylalkyl, arylsulfinylalkyl,
arylsulfonylalkyl, heteroarylsulfinylalkyl, heteroarylsulfonylalkyl, alkylsulfonyl,
alkylsulfonylalkyl, haloalkylsulfinylalkyl, haloalkylsulfonylalkyl
alkylsulfonmmdo, alkylaminosulfonyl, a!mdosulfonyl monoalkyl amndosulfonyl
dialkyl amidosulfonyl, monoarylamidosulfonyl, arylsulfonanudo
dxarylamndosulfonyl monoalkyl monoaryl anndosulfonyl arylsulfinyl,
arylsulfonyl, heteroarylthlo, heteroarylsulfinyl, heteroarylsulfonyl alkanoyl,
alkenoyl, aroyl, heteroaroyl, aralkanoyl, heteroaralkanoyl, haloatkanoyl, alkyl,
alkenyl, alkynyl. alkenyloxy, alkenyloxyalky, alkylenedioxy, haloalkylenedioxy,
cycloalkyl, cycloalkylalkanoyl, cycloalkenyl, lower cycloalkylalkyl, lower
cycloalkenylalkyl, halo, haloalkyl, haloalkenyl, haloalkoxy, hydroxyhaloalkyl,
hydroxyaralkyl, hydroxyalkyl, aminoalkyl, hydoxyheteroaralkyl, haloalkoxyalkyl,
aryl, aralkyl, aryloxy, aralkoxy, aryloxyalkyl, saturated heterocyclyl, partially
saturated heterocyclyl heteroaryl, heteroaryloxy, hetemaryloxyalkyl arylalkyl,
heteroarylalkyl, arylalkenyl, heteroarylalkenyl, carboxyalkyl, carboalkoxy,
alkoxymrbonyl,-_carboaralkoxy; carboxamido, carbdxamidoalkyl, cyano,
carbohaloalkoxy, phosphono, phosphonoalkyl, diaralkoxyphosphono, and
diaralkoxyphosphonoalkyl. |

The term “spacer” can include a covalent bond and a linear moiety
having a backbone of 1 to 7 contiguous atoms. The spaéer may have 1to 7
atoms of a univalent or multi-valent chain. Univalent chains may be constituted

by a radical selected from =C(H)-, =C(R )-, -O-, -§-, -8(0)-, -S(0)5-,

NH-, -N(R>*)-, -N=, -CH(OH)-, =C(OH)-, -CH(OR -, =C(OR”")-, and
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-C(0)- whefdis B2 is selected from alkyl, alkeiyiFSikynyl, aryl, heteroaryl,

aralkyl, aryloxyalkyl, alkoxyalkyl, alkylthioalkyl, arylthioalkyl, cycloalkyl,
cycloalkylalkyl, haloalkyl, haloalkenyl, haloalkoxyalkyl, perhaloaratkyl,
heteroarylalkyl, heteroaryloxyalkyl, heteroarylthioalkyl, and heteroarylalkenyl.
Muiti-valent chains may consist of a straight chain of 1or2or3or4orSor6
or 7 atoms or a straight chain of 1 or 2 or 3 or 4 or 5 or 6 atoms with a side
chain. The chain may be constituted of one or more radicals selected from:

lower alkylene, lower alkenyl, -O-, -O-CHy-, -S-CHy-, -CHoCHj-, ethenyl,
-CH=CH(OH)-, -OCH0-, -O(CH5),0-, -NHCHy-, -OCHR0-,
-O(CH,CHR®)0-, -OCF,0-, -O(CF3)50-, -5-, -S(O)-, -8(0),-, -N(H)-,
-NEH)O-, NRZHO-, -NR?)., -C(0)-, -C(O)NH-, -C(ONR>> -, -N=,
-OCHj-, -SCHy-, S(O)CHy-, ~CHC(O)-, -CH(OH)-, =C(OH)-, -CH(OR>)-,

='C‘(‘0R23)—, S(0)9CH5-, and -NRzaCHz- and many other radicals defined above

or generally known or ascertained by one of skill-in-the art. Side chains may
include substituents such as 1 or more non-hydrido substituents such as amidino,
guanidino, dialkylsulfonium, trialkylphosphonium, dialkylsulfoniumalkyl,
perhaloaralkyl, aralkylsulfonyl, aralkylsulfonylalkyl, aralkylsulfiny],
aralkylsulfinylalkyl, halocycloalkyl, halocycloalkenyl, cycloalkylsulfinyl,
cycloalkylsulfinylalkyl, cycloalkylsulfonyl, cycloalkylsulfonylalkyl,
hetercarylamino, N-heteroarylamino-N-alkylamino, heteroarylaminoalkyl,
heteroaryloxy, heteroaryloxylalkyl, haloalkylthio, alkanoyloxy, alkoxy,
alkoxyalkyl, haloalkoxylalkyl, heteroaralkoxy, cycloalkoxy, cycloalkenyloxy,
cycloalkoxyalkyl, cycloalkylalkoxy, cycloalkenyloxyalkyl, cycloalkylenedioxy,
halocycloalkoxy, halocycloatkoxyatkyl, halocycloalkenyloxy,
halocycloalkenyloxyalkyl, hydroxy, amino, thio, nitro, lower alkylamino,
alkylthio, alkylthioalkyl, arylamino, aralkytamino, arylthio, arylthioalkyl,
heteroaralkoxyalkyl, alkylsulfinyl, alkylsulfinylalkyl, arylsulfinylalkyl,
arylsulfonylalkyl, heteroarylsulfinylalkyl, heteroarylsulfonylalkyl, alkylsulfonyl,
alkylsulfonylalkyl, haloalkylsulfinylalky!, haloalkylsilfonylalkyl,
alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, monoalkyl amidosulfonyl,
dialkyl amidosulfony!, monoarylamidosulfony], arylsulfonamido,
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diarylamidosulfonyl, monoalkyl monoary} amldosulfonyl aryisulfinyl,
aryisulfonyl, heteroarylth:o, heteroarylsulfinyl heteroarylsulfonyl alkanoyl,
alkenoyl, aroyl, hetercaroyl, aralkanoyl, heteroa@lkapoyl haloalkanoyl, alkyl,
alkenyl, alkynyl, alkenyloxy, alkenyloxyalky, alkylenedioxy, haloalkylenedioxy,
5. cycloalkyl, cycloalkenyl, lower cycloalkylalkyl, lower cycloalkenylalkyl, halo,
haloalkyl, haloalkeriyl, haloalkoxy, hydroxyhamalkyl hydroxyaralkyl,
hydroxyalkyl, aminoalkyl, hydoxyheteroaralkyl haloalkoxyalkyl aryl, aralkyl,
aryloxy, aralkoxy, axyloxyalkyl saturated hetemcyclyl partially saturated
heterocyclyl, heteroaryl, heteroaryloxy, heteroarquxya_lkyl arylalkyl,

10 heteroarylalkyl; arylalkenyl, heteroarylalkenyl, carbo;yalkyl, carboalkoxy,
carboaralkoxy, carboxamido, carboxamidoalkyl, cyano, carbohaloatkoxy,
phosphono, phosphonoalkyl dlaralkoxyphosphono, and
diaralkoxyphosphonoatkyl.

Compounds of the present invention can exnst in tautomeric, geometric or

15  sterecisomeric forms. The present invention contemplates all such compounds,
including cis- and trans-geometric isomers, E- and Z-geometric isomers, R- and S-
enantiomers, dlastereomers 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 sterecisomeric

20  forms are also included within the invention. o

The terms “cis” and “trans” denote a form of geometric isomerism in
which two carbon atoms connected by a double bond will each have a
hydrogen atom on the same side of the double bond (“cxs ) or on opposite
sides of the double bond (“trans”).

25 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, _ |

30 Some of the 'compounds described herein may contain one or more
ketonic or aldehydic carbonyl groups or combinations thereof alone or as part
of 2 heterocyclic ring system. Such carbonyl groups may exist in part or
principally in the “keto” form and in part or principally as one or more “enol”
forms of each aldehyde and ketone group present. Comfpounds of the present
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invention havmg aldehydic or ketonic carbonyl gmnps are meant to include
both “keto” and ‘enol” tautomeric forms. L

Sotiie of the compounds described herem may contain one or more
amide carbonyl groups or combinations thereof alone or as part of a
heterocyclic ring system. Such carbonyl groups may exist in part or principally

in the “keto™ form and in part or principally as one or more “enol” forms of

each amide group present. Compounds of the present invention having amidic
carbonyl groups are meant to include both “keto” and “enol” tautomeric forms.
Said amide carbonyl groups may be both oxo (C=0) and thiono (C=S) in type.

Some of the compounds described herein may contain one or more
imine or enamine groups or combinations thereof. Such groups may exist in
part or principally in the “imine” form and in part or principally as one or more
“enamine” forms of each group present. Compounds of the present invention
having said imine or enamine groups are meant to include both “imine”™ and
“gnamine” tautomeric forms.

The present invention also comprises a treatment and prophylaxis in

atiticoagulant 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):

J @
or a pharmaceutically-acceptable salt thereof.

As a further embodiment, compounds of the present invention of
Formula () 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 disordersin a
subject, comprising administering to the subject having such disorder a
therapeutically-effective amount of compounds of formula (1) of the present
invention or a pharmaceutically-acceptable salt thereof.
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Compounds of the present invention of Formula (I) or a
pharmaceutically-acceptable salt thereof can also be used whenever inhibition
of blood ooagulatxon is required such as to prevent coagulation of stored whole
blood and to pfe_v_ent 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 coaaulauon factors and in wlnch it is desired that blood

coagulation be inhibited, e. g. when contacting the mammal’s blood with
material selected from the group consnstmg of vascular grafts, stents,
orthopedic prothems, cardiac prosthesis, and extracorporeal circulation
systems. '

Compounds of Formula (I) are capable of mlnbmng 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, inhibiﬁng -thrombus formation, and inhibiting embolus formation in a
mammal, in blood in blood products, and in mammahan organs. The
compounds also can be used for treating or preventmg unstable angina,
refractory angms, 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 deslgn 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 mcluded in the family of compounds of Formula (I) are the
phamlaoeuucally-acce_ptable salts thereof. The term “phannaceutlcally-
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 salt is not
critical, provided that it is pharmaceutically acceptable. Suitable
pharmaceuucally-aoceptable acid addition salts of oompounds of Formula (I)
may be prepared from inorganic acid or from an organic acid. Examples of
such inorganic acids are hydrochloric, hydrobromic, hydroiodic, nitric,
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carbonic, sulfuric and phosphoric acid. Appropriate organic acids may be
selected from aliphatic, cycloaliphatic, aromatic, araliphatic, heterocyclic,
carboxylic afid $hifonic classes of organic acidsf’éﬁ?ﬁnples 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, benzenesulfonic, sulfanilic,
stearic, cyclohexylaminosulfonic, algenic, galacturonic acid. Suitable
pharmaceutically-acceptable base addition salts of compounds of Formula (I}
include metallic salts made from aluminum, calcium, lithium, magnesium,
potassium, sodium and zinc or organic salts made from N,N’-
dibenzylethyleneldiamine, choline, chloroprocaine, diethanolamine,
ethylenediamine, meglumine (N-methylglucamine) and procain. All of these
salts may be prepared by conventional means from the corresponding
compound of Formula (I) by reacting, for example, the appropriate acid or base
with the compound of Formula (I).

The present invention also comprises a pharmaceutical composition
comprising a therapeutically-effective amount of a compound of Formulas ()
in association with at least one pharmaceutically-acceptable cattier, 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 inventioni may be
administered by any suitable route, preferably in the form of a pharmaceutical
composition adapted to such a route, and in a dose effective for the treatment
intended.

The active compounds and composition may, for example, be
administered orally, intravasculatly, intraperitoneally, subcutaneously,
intramuscularly, oculary, or topically. For treating ocular build up of fibrin,
the compounds may be administered intraocularly or topically as well as orally
or parenterally.

The compounds can be administered in the form of a depot injection or
implant preparation which may be formulated in such a manner as to permit a
sustained release of the active ingredient. The active ingredient can be
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compressed into pellets or small cylinders and implanted subcutaneously or
intramusculary as depot injections or implants. Implants may employ inert
materials Sllcl:lf as :Biodegrad_able polymers or s‘ynth'etié 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 mdwxdual carriers to which the compound molecules are coupled.
The compounds may also be coupled with soluble polymers as targetable drug
carriers. Such polymers can include polyvinylpyrrolidone, pyran copolymer,
polyhydroxy-propyl-methacrylamide-phenol, polyllydfOxyethyl—aspaﬂamide-
phenol, or ployethyleneoxxde-polylysmc substituted with palmitoy] residues.
Furthermore, the compounds may be coupled toa class of biodegradable
polymers useful in achieving controlled release of a drug, for example,
polylactic acid, polyglycohc acid, copolymers of polylactic and polyglycolic
acid, polyepsilon caprolactone, polyhydroxy butyric acld polyorthoesters,
polyacetals, polydihydropyrans, polycyanoacrylates and cross linked or
amphitpathic block copolymers of hydrogels.

For oral administration, the pharmacetmcal composition may be in the
form of, for example, tablets, capsules (each of which includes sustained
release or timed release fonnulauons), pills, powders, granules, elixers,
tinctures, suspensions, liquids including syrups, and emulsions. The
pharmaceutical composition is preferably made in the fonn of a dosage unit
containing a particular amount of the active ingredient. - Examples of such
dosage units are tablets or capsules. The active ingredicnt may also be
administered by injection as a composition wherein, for example, saline,
dextrose or water may be used as a suitable carrier. :

The amount of therapeutically active compounds which are
administered and the dosage regimen for ﬁeating a disease condition with the
compounds and/or _oompositious of this invention depends on a variety of
factors, including the age, weight, sex and medical condition of the subject, the
severity of the disea_se, the route and frequency of administration, and the
particular compound employed, and thus may vary widely.
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‘The pharmacentical compositions may contain active ingredients in the
range of abolit 0.1 to 2000 mg, and preferably it thie range of about 0.5 to 500
mg A dail'ejfr.‘aésfe of about 0.01 to 100 mg/kg ﬁo&i 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.

Alternatively, the active ingredients may be formulated in a cream with
an oil-in-water cream base. If desired, the aqueous phase of the cream base
may include, for example at least 30% w/w of a polyhydric alcohol such as
propylene glycol, butane-1,3-diol, mannitol, sorbitol, glycerol, polyethylene
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 apalogs. The compounds of
this invention can also be administered by a transdermal device. Preferably
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
through the skin, a controlled and predetermined flow of the active agent is
administered to the recipient. In the case of microcapsules, the encapsulating
agent may also function as the membrane.

The oily phase of the emulsions of this invention may be constituted
from known ingredients in a known manner. While the phase may comprise
merely an emulsifier, it may comprise a mixture of at least one emulsifier with a
fat or an oil or with both a fat and an oil. Preferably, a hydrophilic emulsifier
is included together with a lipophilic emulsifier which acts as a stabilizer. Itis
also preferred to include both an oil and a fat. Together, the emulsifier(s) with
or without stabilizer(s) make-up the so-called emulsifying wax, and the wax
together with the oil and fat make up the so-called emulsifying ointment base
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which forms the oily dispersed phase of the cream formulations. Emulsifiers
and emulsion stabilizers suitable for use in the formulation of the present
invention include Tween 60, Span 80, cetostearyl alcohol, myristyl alcohol,
glyceryl monostearate, and sodium lauryl sulfate, among others.

The choice of suitable oils or fats for the fotmixlation is based on
achieving the desired cosmetic properties, since the solubility of the active
compound in most oils llkely to be used in phannaceuucal 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
from tubes or other containers. Straight or branched chain, mono- or dibasic
alkyl esters su(__;.h as diisoadipate, isocety] stearate, propylene glycol diester of
coconut fatty acids, isopropyl myristate, decyl oleate, iéopropyl palmitate,
butyl stearate, 2-ethylhexyl palmitate or a blend of branched chain esters may
be used. Thesé 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 therapeutic purposes, 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 admxxeq with lactose, sucrose, starch powder, cellulose esters of
alkanoic acids, celtulose alkyl esters, talc, stearic acid, magnesium stearate,
magnesium oxide, sodium and calcium salts of phosphdric and sulfuric acids,
gelatin, acacia gum, sodium alginate, polyvmylpyrrohdone and/or polyvinyl
alcohol, and then tableted or encapsulated for convenient administration. Such
capsules or tablets may contain a controlled-release formulation as may be
pro\}'ided 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, polyétt;)_ilene' glycol, propylene glycol, ethanol, com oil, cottonseed oil,
peanut oil, sesame oil, benzy] alcohol, sodium chloride, and/or various
buffers. Other adjuvants and modes of administration are well and widely
known in the pharmaceutical art.
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In practic‘ing the methods of the present invention for the treatment and
prevention of a vanety of thrombotic conditions mcludmc coronary artery and
cerebrovascﬁlar disease, the compounds and phgnﬁhceuncal 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
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 diutetics, nitrates, aldosterone antagonistics (i.e.,
spironolactone and epoxymexlerenone), angiotensin converting enzyme (e.g.
ACE) inhibitors, angiotensin II receptor antagonists, beta-blockers,
antiarrythmics, anti-hypertension agents, and calcium channel blockers) to treat
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 inhibitors of the present invention
with other suitable anti-platelet agents, anticoagulation agents, cardiovascular
therapeutic agents, or thrombolytic agents may be the same as those doses of
coagulation cascade inhibitors administered without coadministration of
additional anti-platelet agents, anticoagulation agents, cardiovascular
therapeutic agents, or thrombolytic agents, or may be substantially less than
those doses of coagulation cascade inhibitors administered without
coadministration of additional anti-platelet agents, anticoagulation agents,
cardiovascular therapeutic agents, or thrombolytic agents, depending on a
patient’s therapeutic needs.
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All mentioned references are incorporated by reference as if here
written. .

Although tlns invention has been descnbed wuh respect to specific
embodaments__ the details of these embodiments are no_t 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, utxlxze the present invention to its fullest extent. Therefore the
following prefexred specific e_mbodnne_nts are to be construed as merely
illustrative and not limitative of the remainder of the disclosure in any way
whatsoever. Compounds containing multiple vaﬁgtiohs of the structural
modiﬁc_ations'_il_lusttated in the schemes or the following Examples are also
contemplated. Those skilled in the art will readily understand that known
vanauons of the conditions and processes of the followmg preparative
pmoedurescanbeusedtopreparetheseoompounds. . _

One skilled in the art may use these generic methods to prepare the
following speclfic examples, which have been or may be properly characterized
by 'H NMR, mass spectromeltry, elemental composition, and similar
procedures. These compounds also may be formed in vivo.

The following examples contain detailed descnpuons of the methods of
preparation of compounds of Formula (I). These deta:led descriptions fall
within the scope and are presented for illustrative purpo_ses only and are not
intended as a restriction on the scope of the invention. All parts are by weight
and temperatures are Degrees centigrade unless otherwise indicated.

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,
“BaOH” represents benzyl alcohol, “BnCHO” represents 2-phenylethanal, “
BnSO,CI” represents benzylsulfonyl chioride; "Boc" represents tert-
butyloxycarbonyl, “BOP” represents benzotﬁazol-l—yl-oxy-tris-
(dimethylamino), “bu” represents butyl, “dba” represents dibenzylidene-
acetone, “DCC” represents 1,3-dicyclohexylcarbodiimide, “DCM™ represents
dichloromethane or methylene chloride, “DIBAH” or “DIBAL” represents
diisobutytaluminum hydride, "DMF" represents dimethylformamide, “DMSO”
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represents dimethylsuifoxide, “DPPA” represents diphenylphosphoryl azide”,

“EDC” represents 1 [3-(d1methylannno)propy1]—3-ethylmrbodunnde
hydmchlo?x‘%e “Ex. No.” represents Example ﬁﬂber “Fmoc" represents 9-
fluorenylmethoxycarbonyl, “HOBt” represents hydroxybenzoltnazo]e”, “LDA"
represents lithium diisopropylamide, “MW” represents molecular weight,
“NMM” represents N-methylmorpholine, “Ph” represents phenyl or aryl,
“PHTH” represents a phthaloyl group, "pnZ" represents 4-nitrobenzyloxy-
carbonyl, “PTC” represents a phase transfer catalyst , "py” represents pyridine,
* RNH," represents a primary organic amine, “SEM” represents 2-
(trimethylsilyl)ethoxy-methyl chloride, “p-TsOH” represents
paratoluenesulfonic acid, “TBAF” represents tetrabutylammonium fluoride,
"TBTU" represents 2-(1H-benzotriozole-1-yl)-1,1,3 3-tetramethy! uronium
tetrafluoroborate, “FEA” represents triethylamine, “TFA” represents
trifluoroacetic acid, “THF” represents tetrahydrofuran, “TMS” represents
trimethylsilyl, “TMSCN” represents trimethylsilyl cyanide, and “Cbz” or *Z"
represents benzyloxycarbonyl.

The compounds of the present invention can be synthesized, for example,
according to the following procedures and Schemes given below.

A general synthetic approach to a wide variety of R2-substituted

pyrimidinones is shown ip Schemes 1 through Scheme 5 below. Treatment of
a solution of ethyl benzimidate hydrochloride in methanol with aminoacetaldehyde
dimethyl acetal provided the substituted benzamidine. Cyclization of the
benzamidine with dimethyl methoxymethylene-malonate resulted in the formation
of the pyrimidinone heterocyclic core with the required functional groups for
further manipulation. Demethylation of the ester with lithium iodide followed by
Curtius rearrangement of the resulting acid installed the crucial nitrogen at C-5as a
protected carbamate. Hydrolysis of the dimethyl acetal and oxidation of the
resulting aldehyde with sodium chlorite gave the glycine unit at N-3. Protection of
the acid as a t-buty] ester followed by deprotection of carbamate by hydrogenation
gave the free amine at C-5. Treatment of this amine with a sulfonyl chloride or
with an aldehyde under reductive amination conditions gave the sulfonamide or
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secondary amine, respectively. The protected acids were then unmasked with HCI.
These acids are then coupled under standard peptide coupling conditions with
various amines. These amines are typically multifunctional, and are used in some
protected form. Removal of these protecting groups provides the compounds for

5 evaluation. These synthetic schemes and procedures are exemplified

below.
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Scheme 1: General Pyrimidinone Synthesisl .4b
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Scheme 2: General Pyrimidinone Synthesis-I (Continued)
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Scheme 3: General Pyrimidinone Synthesis-l (Continued)
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Scheme 4: General Pyrimidinone Synthesis-l (Concluded)
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Scheme 5: General Pyrimidinone Synthesis-1 (Concluded)
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Synthetic Scheme 1 through Scheme 5 are exemplified in the following
examples.
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| Q%St:«['rf* 2 TFA
"o o;‘N '_
B HI\O\(%

o ' : NH

(EX-1A) A solution of ethyl benzimidate hydrochloride (92.25 g, 496.9
mmol) in 300.0 mL. dry methanol (1.68 M) was cooled to ca 0°C and added a
solution of aminqécenaldehyde dimethy] acetal (73.10 mL , 670.9 mmol) in dry
methanol (75.0 mL, 9.0 M) drop wise at such a rate the temperature was kept
below 5°C. The resulting solution was allowed to stir for 3 days with the
temperature being maintained below 5°C. The reaction mixture was then
concentrated under reduced pressure to give a yellow oil. The residue was
dissolved in 1 N NaOH (750 mL) and extracted with dichloromethane (4 x 250
mL). The organic solutions were combined, dried (Mg_SO,,), and concentrated to
give 108.13 g erude_ N-(2,2-dimethoxyethyl)benzamidine as a yellow oil.
The crude N-(2,2-dimethoxyethyl)benzamidine (108.13 g, 519.2 mmol) in dry
methanol (125.0 mL, 4.2 M) was added dixhethyl methoxymethylenemalonate
(94.13 g, 540.5 mmol) in one portion at room temperature The resulting mixture
was heated to approximately 100°C, where the solvent was slowly distilled off
over a two hou'.r: period. The resulting dark brown solution was allowed to cool to
room temperature and was diluted ethyl acetate (1 L). The organic solution was
washed with saturated NH,Cl (2 x 500 mL) and brine (1 x 500 ml). The organic
solution was dried (MgSO,), filtered and concentrated. Purification of the crude
product by MPLC (25% ethyl acetate/hexane) gave pure methyl 1-(2,2-
dimethoxyethyl-2-phenylpyrimidin-6(1H)-one-5-carboxylate (EX-1A) in 73%
yield as a tan oil: "H NMR (300 MHz, CDCl,) 8 8.73 (s, 1H), 7.59-7.49 (m, 5H),
4.86 (t, J= 5.5 Hz, 1H), 4.16 (d, J = 5.4 Hz, 2H), 3.95 (s, 3H), 3.32 (s, 6H);

3C NMR(75 MHz, CDCl,) 6 165.9, 164.6, 159.3, 158.2, 134.6, 130.9,

| 128.93, 128.78, 114.9, 1014, 56.0, 55.1, 52.7, 49.1; HRMS (ES} calcd for

C,¢H,oN,0, 319.1294, found 319.1288.
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(EX-1B) A solution of methy! 1-(2,2-dimethoxyethyl-2-phenylpyrimidin-
6(1H)-one—5-eaxboxylate (93.00 g, 2922 mmol) i in 420. 0 mL dry pyridine (0.70
M) was arﬁed Tithium jodide (98.00 mL, 732.2 mfnol) in one portion with stirring
at room temperature, upon which an exotherm occurs. The resulting light brown
suspension was heated to reflux for 2 hours. The dark brown reaction was aliowed
to cool to room temperature and the volatiles were removed under reduced
pressure. The resulting oil was diluted with 1 N HCI (500 mL). The aqueous

‘solation was extracted with dichloromethane/methanol (4:1, 4 x 250 mL). The

combined organic solutions were washed with 6 N HCI (2 x 250 mL), dried
(MgSO0,), filtered and concentrated. The crude product was purified by
crystallization (ethyl acetate/hexane) to give pure 1-(2,2-dimethoxyethyl-2-
phenylpyrimidin-6(1H)-one-5-carboxylate (EX-1B) in 63 % yield as a white
solid: "H NMR (300 MHz, CDCl,) 6 12.99 (s, 1H), 8.97 (s, 1H), 7.63-7.51 (m,
SH),4.78 (dd, J = 4.3, 5.5 Hz, 1H), 4.28 (d, J = 5.4 Hz, 2H), 3.30 (s, 6H); *C
NMR (75 MHz, CDCl,) 8 165.8, 165.1, 164.1, 159.1, 133.6, 131.5, 129.1,

129.0, 112.6, 101.0, 55.8, 49.2; HRMS (ES) calcd for C,,H,,N,O; 305.1137,
found 305.1113.

(EX-1C) A suspension of 1-(2,2-dimethoxyethyl-2-phenylpyrimidin-
6(1H)-one-5-carboxylate (65.93 g, 216.67 mmol) in 800 mL 14-dioxane (0.27
M) was added triethylamine (50.0 mL, 358.7 mmol) followed by

‘diphenylphosphoryl azide (51.40 mL, 238.5 mmol) in one portion at room
temperature. The resulting solution was slowly heated to reflux for 2 hours. The

reaction mixture was then added benzyl alcohol (45.00 mL, 434.8 mmol) and
refluxing was maintained for approximately 14 hours. The black solution was
altowed to cool to room temperature, and the volatiles were removed under
vacuum. The resulting residue was diluted with ethyl acetate (1.5L). The organic
solution was washed with saturated NH,Cl1 (2 x 500 mL), 1. N NaOH (1 x 500
mL), and brine (1 x S00 ml). The organic solution was dried (MgSO4), filtered
and concentrated to give the crude product. Purification by MPLC( 15%-30%
ethyl acetate/hexane) afforded pure [5-[(benzyloxycarbonyl)amino]-2-phenyl-6-
oxo-1,6-dikydro- 1-pyrimidinyl}acetaldehyde dimethyl acetal (EX-1C) as light

brown solid in 46% yield: '"H NMR (400 MHz, CDC},) 6 8.72 (br s, 1H), 7.53-
7.32 (m, 11H), 5.20 (s, 2H), 4.68 (t, J= 5.6 Hz, IH), 4.12 (d, J= 5.6 Hz, 2H),
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3.22 (s, 6H); *C NMR (100 MHz, CDCI,)  158:3, 153.7, 153.2, 135. 9, 134.9,

134.7, 130.1, 129.1, 1289 128.8, 128.71, 12866 1284 125 1,101.3, 67.7,
55.4,48.6; HRMS (EI) caled for Co H24N O 410. 1716 found 410.1741,

(EX-1D) A solunon of [5-[(benzyloxycarbonyl)anuno]-Z—phenyl-&oxo—
1 6-d1hydro-l-pynm1dmyl]acetaldehyde dimethyl acetal (17.24 g, 42.11 mmol) in
103.0 mL tempyd_mfuran was added 35.0 mL 1 N HCl. The resulting biphasic
mixture was allowed to heated to reflux for 12 hours. The reaction mixture was
allowed to cool to room temperature and the volaul&s were removed under vacuum.
The resulting residue was diluted with water (200 mL) and the pH was adjusted to
7 by addition of solid NaHCO3. The resulung emulsmn was extracted with
dichloromethane (4 x 150 mL) The combined orggmq sqluuons were washed with
water (1 x 200 mL), dried (MgSO,), filtered, and concentrated to give 15.74 g
crude [5-[(benzyloxycarbonyl)a.mmo]-2-phenyl-6—oxo-l ,6-dihydro-1-
pyrimidinylJacetaldehyde.

A solutlon of crude [5-[(benzyloxycarbonyl)ammo]-2—phenyl—6—oxo-1 6-
dihydro- l-pynmdmyl]aoetaldehyde (1530 g,42.11 mmol) in 198.0 mL of
tetrahydrofuran, t-butyl alcohol, and 2-methyl-2-butene (1:1:1.3,0.21 M) was
cooled to 0°C. The solution was then slowly added a. solut:on of sodium chlorite
(29.94 g, 331.1 mmol) and sodium dlhyd_r_ogenphosph@te monohydrate (3542 g
256.7 mmol) in 102.0 mL of water (3.2 M based on sodium chlorite). The
resulting gold colored, biphasic solution was stirred for 10 minutes and the cold
bath was removed. The reaction was stirred for 1 hour at room temperature. The
volatiles were removed under reduced pressure. The r&sultmg solution was diluted
with water (200 mL) and the pH was adjusted to 3 by addmon of sat NaHCO3 and
1 N HCL. The aqueous solution was extracted by tetrahydrofuran,
dichloromethane (1:2, 4 x 180 mL) The combined orgamc solutions were dried
(MgSO4), filtered, and concentrated to give the cmde product Purification by
trituration with e_thyl ether gave an 88% yield of [5-[(benzquxycarbonyl)annno]-2—
phenyl-6-oxo-1,6-dihydro-1-pyrimidinylJacetic acid as a white solid: 'H NMR
(300 MHz, d-DMSO0) 1334 (br s, 1H), 9.03 (s, 1H), 7.57-7.34 (m, 10H), 5.23

(s, 2H), 4.56 (s, 2H); '>*C NMR (75 MHz, d—DMSO) 8 1694, 158.0, 154.6,

154.3, 137.1, 134:8, 130.9, 129.4, 129.1, 128.78, 128.72, 128.50, 125.5, 67.0,
48.8; HRMS (EI) caled for C,,H,,N,0, 380.1246, found 380.1246.
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(EX-1E) A suspension of [5-{(benzyloxycarbonyl)amino]-2-phenyl-6-
oxo-1 6-dxhydro—l-pynmldmyl]aceuc acid (5. 2503 , 13.84 mmol) in 70.0 mL
chloroformi {0.3 M) was cooled in an ice bath t& ap”farommately 0°C. The cold
suspension was then added oxalyl chloride (6.00 mL, 68.78 mmol) drop wise via
syringe. After vigorous gas evolution, a golden homogeneous solution resulted.
After stirring for 5 minutes, the cold bath was removed and the solution was stirred
for an additional 2 hours at room temperature. The solvent was removed under
reduced pressure and placed on the high vacuum system to remove residual
solvents for 10 minutes. The resulting yellow solid was diluted with 70.0 mL
chloroform (0.2 M) and added pyridine (1.70 mL, 21.02 mmol} and 2-methyl-2-
propanol (3.50 ml, 36.60 mmol). The resulting tan colored solution was stirred
for 1 hour at room temperature, and then heated to reflux for 12 hours. The
reaction mixture was cooled to room temperature and diluted with chloroform (300
mL). The organic solution was washed with water (1 x 100 mL), saturated
NaHCO, (1 x 100 mL), and brine (1 x 100 mL). The organic solution was dried
(MgSO,), filtered and concentrated. The crude reaction was purified by MPLC
(25% ethy] acetate/hexanes) to give the product in 49% vield: 'H NMR (300 MHz,

CDCl1,) 6 8.81 (br s, 1H), 7.57-7.38 (m, 11H), 5.27 (s, 2H), 4.57 (s, 2H), 1.47

(s, 9H); >C NMR (75 MHz, CDCl,) 8 166.4, 158.0, 153.2, 135.9, 135.0, 134.4,

130.6, 129.1, 128.9, 128.7, 128.5, 128.4, 1254, 83.4, 67.7, 49.1, 28.2;
HRMS (EX) calcd for C, ,H,N,O; 436.1872, found 436.1876.

(EX-1F) A solution of {5-amino-2-phenyl-6-o0xo0-1,6-dihydro-1-
pyrimidinyl]acetic acid #-butyl ester (1.8647 g, 4.282 mmol) in 21.0 mL methanol
(0.2 M) was added 211.3 mg 10% Pd/C in one portion. The resulting mixture was
stirred under an atmosphere of hydrogen gas (balloon) at room temperature for
approximately 16 hours. The crude reaction mixture was filtered through a pad of
Celite 545 and the solvent was removed under reduced pressure. The crude
product was triturated from ethyl ether to give pure product [5-amino-2-phenyl-6-
oxo-1,6-dihydro-1-pyrimidinylJacetic acid z-butyl ester (EX-1F) in 99% yield:

"H NMR (400 MHz, CDCl,) 6 7.41-7.39 (m, 6H), 4.48 (s, 2H), 4.06 (br s, 2H),

1.39 (s, 9H); *C NMR (100 MHz, CDCL,) 3 166.8, 158.6, 149.3, 134.9, 132.9,

130.0, 128.9, 128.5, 127.7, 82.9, 48.7, 28.1; HRMS (El) calcd for C,;H,,N,0,
302.1505, found 302.1491. :
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(EX-1G) A solution of [S-amino-2-phenyl-6-oxo-1,6-dihydro-1-
pynmxdmyl}aceuc acxd t-butyl ester (1.0300.g, 3.418 mmol) in 5.5 mL
tetrahydrofumn and 2.0 mL dimethylformamide (0.45 M) was added N-
methylmorphohne (1.20 mL,, 10.91 mmol) in one portion. The solution was
cooled to 0°C in an ice bath. After stirring for 10 minutes, a solution of 718.2 mg
a-toluenesulfoﬁyl thoride (3.767 mmol) in 5.5 mL. tetrahydrofuran (0.68 M) was
added drop wisé over a 5 minute period. The reaction hnixture was stirred for 2
hours at 0°C. The reacnon mixture was diluted with ethyl acetate (150 mL). The
organic soluuon was washed with 1 NHCI (2 x 25 mL), saturated NaHCO, (2 x
25ml), and bnne (1 x50 mL). The organic solution was dried (MgSO,), filtered
and concenu'ated under reduced pressure. The resultmg yellow solid was triturated
with ethyl ether, ﬁltered, and dried under vacuum to. afford pure product (EX-1G)

as a white solid in 74% yield: 'H NMR (400 MHz, d-DMSO) 69.34 (s, 1H), 7.76
(s, 1H), 7. 55-7.28 (m, 10H), 4.59 (s, 2H), 4.49 (s, 2H), 1.32 (s, 9H); 3C NMR
(lOOMHz d-DMSO)G 167.0, 158.8, 156.5, 142.1, 1345 131.7, 131.0, 130.1,

1294, 1290 128.94 12858 1248, 83.0, 59.6, 49.2, 28.1; HRMS (EI) calcd
for C,;H (N, OSS 456 1593, found 456.1597.

(EX-IH) A solution of (EX-1G) (1 0643 g, 2.336 mmol) in 9.0 mL.
4M HCl in dioxane (0.1 M) was stirred for 12 hours at room temperature. The
crude reaction was concentrated under reduced pmm The resulting residue was

triturated with ethyl ether to afford pure product (EX-1H) in 87% yield as a white

solid: '"H NMR (400 MHz, d-DMSO0) 8 9.32 (s, lH), 7.74 (s, 1H), 7.51-7.30 (m,

10H), 4.58 (s, 2H), 4.48 (s, 2H); *C NMR (100 MHz, & DMSQ) d 169.2,

158.7, 156.6, 141.9, 134.5, 131.7, 131.0, 130.1, 1294 129.0, 128.90, 128.56,
124.8, 59.6, 48.9; HRMS (EI) calcd for C,,H, N,O,S 400.0967, found
400.0959.

(EX-1I) A solution of acid (EX-1H) (406.8 mg, 1.018 mmol) in 10.0
mL dimethylformamide (0.10 M) was added N,N-diisopmpylethylamine (0.900
mL, 5.167 mmol), N-hydroxybenzotriazole (167.7 mg, 1.241 mmol), and 1-[3-
(dimethylamino)propy1}-3-ethyicarbodiimide hydrochloride (236.1 mg, 1.232
mmol). The resultirlgxhixun'e was allowed to stir for 30 minutes at room
temperature after which the mixture had become homogeneous. The reaction
mixture was then added 4-(Cbz-amidino)benzylamine (324.6 mg, 1.126 mmol) in
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one portion at room temperature. The resulting mixture was then allowed to stir for
18 hours. The reaction mixture was diluted with ef;xyl acetate (S0 mL). The
organic soliitior was washed with 5% citric acid (f x 25 mL), saturated NaHCO,

(1 x25mlL), and brine (1 x 25 mL). The organic solution was dried (MgSO,),
filtered and concentrated. The crude reaction mixture was purified trituration with

ethyl ether to afford pure product (EX-1I) in as a white solid: 'H NMR (300
MHz, 4-DMSO0) 6 9.36-9.18 (br m, 3H), 8.82-8.78 (m, 1H), 7.98 (d, J=8.3 Hz,

2H), 7.84, (s, 1H), 7.56-7.32 (m, 16H), 5.15 (s, 2H). 4.65 (s, 2H), 4.58 (s,
2H), 4.40 (d, J = 5.4 Hz, 2H); HRMS (EI) calcd for C,;H,,N,O,S, 665.2182,
found 665.2177.

A solution of Cbz-amidine (EX-1I) (237.7 mg, 357.6 mmol) in3.5mL
methanol and 4 M HCl in dioxane (4:1, 0.1 M) was added 42.1 mg 10% Pd/C in
‘one portion. The resulting mixture was stirred under an atmosphere of hydrogen

“gas (balloon) at room temperature for approximately 16 hours. The crude reaction

‘mixture was filtered throngh a pad of Celite 545 and the solvent was removed
under reduced pressure. Purification of the crude product by HPLC (gradient, 5%-
95% acetonitrile/water with 0.1% trifluoroacetic acid) afforded pure product as a

white solid: 'H NMR (300 MHz, 2-DMS0)  9.31-9.28 (m, 4H), 8.88 (br s, 1H),

7.81-7.77 (m, 3H), 7.60-7.54 (m, SH}, 7.43-7.37 (m, 7H), 4.65 (s, 2H), 4.58
(s, 2H), 4.42-4.41 (m, 2H); HRMS (EI) calcd for C,,H,,0,S 531.1815, found
531.1794.

Example 2

0
l 2TFA NH

NH2

By following the method of Example 1, the title compound was prepared:
'H NMR (300 MHz, -DMSO) 6 9.40-9.33 (m, 4H), 8.86 (s, 1H), 7.82 (s, 2H),

7.727.37 (m, 15H), 4.65-4.59 (m, 4H), 4.41-4.40 (m, 2H); HRMS (EI) calcd
for C,,H,,N,O,S 531.1815, found 531.1794.
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(EX-3A) A solution of [S-amino-2-phenyl-6-oxo-1,6-dihydro-1-
pyrmudmyl]acenc acid -butyl ester (EX-1F) (613.7 mg, 2.037mmol) in 7.0 mL
tzlrahydrofuran and dichloromethane (1:1,0.3 M) was added 25.0 mL acetic acid
and phenylacetalde__hyde (0.475 mL,, 4.060 mmol). The solution was cooled to 0°C
in an ice bath and added sodium triacetoxyborohydride (1.9131 g, 9.027 mmol) in
one portion. After stlmng for 5 minutes, the ice bath was removed and the reaction
mixture was allowed to stir at room temperature for2 hours The reaction was
quenched by the addition of 1 N NaOH (5 mL), and:thq mixture was stirred for 5
minutes. The reaction mixture was diluted 0.5 N NaOH (100 mL). The aqueous
solution was exttacted with ethyl acetate (3 x 25mL). ‘The combined organic
solutions were washed with 0.5 N NaOH (1 x 25 mL) and brine (1 x 25mL). The
solution was dned (MgSO ), filtered and concentrated under reduced pressure.
Purification by M_PLC (25% ethyl acetate/hexanes) afforded EX-3A as a yellow
oil in 74% yield: '"H NMR (400 MHz, CDCl,) § 7.43-7.40 (m, 4H), 7.31-7.26
(m, 2H), 7.23-7.16 (m, 5H), 4.70 (br s, 1H), 4.49 (s, 2H), 3.38-3.34 (m, 2H),
2.96-2.92 (m, 2H), 1.40 (s, 9H); HRMS (EI) calcd for CMHZ,,NSO3 406.2131,
found 406-2125. © |

A solution of EX-3A (521.3 mg, 1.286 mmol) in 13.0 mL 4M HCl in
dioxane (0.1 M) was stirred for 12 hours at room temperature. The crude reaction
was concentrated under reduced pressure. The resulting residue was triturated with
ethyl ether to afford pﬁre product EX-3B in quantitative yield as a yeliow solid:

'H NMR (300 MHz, d-DMSO0) 8 7.66-7.57 (m, 5H), 7.33-7.23 (m, 6H), 4.57 (s,
2H), 3.44-3.35 (m, 2H), 2.97-2.92 (m, 2H); *C NMR (75 MHz, &-DMS0)

168.8, 157.0, 148.0, 139.9, 135.0, 132.2, 129.69, 129.48, 129.07, 126.9, 48.8,
44.5,34.5; HRMS (EI) calcd for C,H,oN,0, 350.1505, found 350.1520.
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A solution of EX-3B (497.8 mg, 1.290 tdmol) in 13.0 mL
dimethylformamide (0.10 M) was added N,N-diisopropylethylamine (1,800 mL,
10.33 mmol), N-hydroxybenzotriazole (212.8 mg, 1.575 mmol), and 1-[3-

(dimethylamino)propyl}-3-ethylcarbodiimide hydrochloride (302.5 mg, 1.578

mmol). The resulting mixture was allowed to stir for 30 minutes at room
temperature after which the mixture had become homogeneous. The reaction
mixture was then added 4-(Cbz-amidino)benzylamine (410.9 mg, 1.425 mmol) in
one portion at room temperature. The resulting mixture was then allowed to stir for
18 hours. The reaction mixture was diliated with ethyl acetate (50 mL). The
organic solution was washed with 5% citric acid (I x 25 mL), saturated NaHCO;

(1 x25mL), and brine (1 x 25 mL). The organic solution was dried (MgSO,),
filtered and concentrated. The crude reaction mixture was purified trituration with
ethy] ether to afford pure product EX-3C in as a white solid: 'H NMR (400 MHz,

dL:ISMSO) 89.08 (brs, 2 H), 8.62 (t, J= 5.8 Hz, 1H), 7.90 (d, /= 8.3 Hz, 2H),

744-7.15 (m, 17H), 535 (t, J = 5.9 Hz, 1H), 5.07 (5, 2H), 4.44 (s, 2H), 4.29
(d, J=5.4 Hz, 2H), 3.31-3.26 (m, 2H), 2.88-2.85 (m, 2H); HRMS (EI) calcd for
C,H,;N,0, 615.2720, found 615.2688.

A solution of EX-3C (222.6 mg, 362.1 mmol) in 4.0 mL methanol and 4
M HCl in dioxane (3:1, 0.1 M) was added 53.0 mg 10% Pd/C in one portion. The
resulting mixture was stirred under an atmosphere of hydrogen gas (balloon) at
room temperature for approximately 16 hours. The crude reaction mixture was
filtered throngh a pad of Celite 545 and the solvent was removed under reduced
pressure. Purification of the crude product by trituration from ethyl ether afforded

pure product as a yellow solid: 'H NMR (300 MHz, d-DMSO0) 4 9.62-9.30 (br m,

5H). 7.88 (br m, 2H), 7.58-6.86 (br m, 15H), 4.59 (br s, 2H), 4.36 (br s, 2H),
3.38 (br s, 2H), 2.91 (br s, 2H); HRMS (El) calcd for C,;H,,N,O, 481.2352,
found 481.2348,

Pyrimidinones baving, for example, a directly bonded 2-aryl, 2-heteroaryl,
or 2-hetercatom linking/bonding an organic group through the heteroatom to the
pyrimidinone ring can be prepared using Scheme 6 and Scheme 7 below. The
heteroatom is typically a sulfur, nitrogen, oxygen, or another suitable heteroatom.
Use of the general procedure in Scheme 6 1o prepare specific heteroatom
substituted pyrimidinones is disclosed in Examples 4 and §.
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Scheme 6. Preparation of 2-Substituted Pyrimidinones
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Pha ANy, 2HC
H l
O o7

H NH,
NH

(EX-4A) A solution of 5-nitro-2,4(1H,3H) pyrimidinedione in
dimethylsulfoxide (0.2 M) is added 1.1 equivalents potassium carbonate in one
portion with stirring. After approximately 10 minutes, a solution of 1 equivatent 2-
(trimethylsilyl)ethoxy-methyl chloride in dimethylsulfoxide is added drop wise.
The reaction mixture is then heated to 40°C and allowed to stir for 18 hours.
Typical aqueous work up followed by chromatographic purification provides pure
product EX-4A.

EX-4B) A solution of 5-nitro-1-SEM-2,4(1H,3H) pyrimidinedione (EX-
4A) in dimethylsulfoxide (0.2 M) is added 1.1 equivalents potassium carbonate in
one portion with stirring. After approximately 10 minutes a solution of 1
equivalent methyl bromeacetate in dimethylsulfoxide is added drop wise. The
reaction mixture is then heated to 40°C and allowed to stir for 18 hours. Typical
aqueous work up followed by chromatographic purification provides pure product
EX-4B.

_ EX-4C) A solution of 5-nitro-1-SEM-3-methoxycatbonylmethyl (EX-
4B) 2,4(1H3H)pyrimidinedione in methanol is degassed with hydrogen gas. To
the solution is then added 5% Pd/C which is stirred under an atmosphere of
hydrogen at room temperature for 24 hours. The crude reaction is filtered through
a pad of Celite 545 and concentrated under reduced pressure. Purification by
column chromatography gives pure 5-amino-1-SEM-3-methoxycarbonyimethyl-
2,4(1H,3H)pyrimidinedione EX-4C.

EX-4D) To a solution of 5-amino-1-SEM-3-methoxycarbonylmethyl-
2,4(1H 3H)pyrimidinedione (EX-4C) in tetrahydroferan and dichloromethane
(1:1, 0.3 M) is added a catalytic amount of acefic acid and 1 equivalent
phenylacetaldehyde. The solution is cooled to 0°C in an ice bath and 1 equivajent
sodium triacetoxyborohydride is added in one portion. After stirring for 5 minutes,
the ice bath is removed, and the reaction mixture is allowed to stir at room
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temperature for 2 hours. . The reaction is quenched by the addition of 1 N NaOH,
and the mixture is stitred for 5 minutes. Typical aqueous work up, followed by
chromatographic purification provides pure product EX-4D.

EX- 4E) To a solution of 1-SEM-3-methoxycarbonylmethyl-5-(2-
phenylethyl)amuno-2,4(1H,3H)pynnud1nedlone (EX-4D) in tetrahydrofuran and
methanol (1:1, 0.2 M) is added 1 equivalent of lithinm hydroxide in water. After
the reaction is 'com_plete, the ?ol_,atiles are removed {:ndqr reduced pressure. The
remaining aquéous solution is cooled in an ice bath and acidified to a pH of 1 with
1.0 N HCL. Extractlon with organic solvent and removal of the solvent under
reduced pressure gives pure product EX-4E. '

EX-4F) To a solution of 1-SEM—3-methyl¢necarboxy—5—(2-
phenylethyl)amino-2,4(1H,3H)pyrimidinedione dimethylformamide (0.1 M) are
added 5 equivalents of N,N-diisopropylethylamine, 1 equivalent of N-
hydroxybenzotriazole, and 1 equivalent of 1-[3-(dimethylamino)propyl]-3-
ethylcarbodiimide hydrochloride. The resulting mixture is stirred for 30 minutes.
The reaction mixture is then treated with 1 equivalent of the appropriate amine and
allowed to stir over night. Typlcal aqueous work up followed by chromatographic
purification gives pure product EX-4F.

EX-4G) Toa solution of 1-SEM- 3-methylenecarbamide-5-(2-
phenylethyl)amipo&ﬁ(1H,3H)pyrimidinedione in tetrahydrofuran (0.3M) is added
2 equivalents of tetrabutylammonium fluoride in tetrahydrofuran. The resulting
solution is refluxed for several hours. Typical aqueous work up is followed by
chromatographic purification to give pure product EX-4G.

EX-4H) To a solution of 3-methylenecarboxamide-5-(2-
phenylethyl)amino-2,4(1H,3H)pyrimidinedione (EX-4G) in N,N-dimethylaniline
(03M) is added 1 equivalent of phosphorus oxychloride. The resulting solution is
refluxed for several hours. Typical aqueous work up is followed by
chromatographic purification to give pure product EX-4H.

EX-41) To a solution of 2-chloro-3-; methylenecarboxaxmde-s-(2-
phenylethyl)ammo—Z 4(1H.3H)pynmxdmedlone (EX-4H) in dioxane (0.3M) is
added 2 eqmvalents of phenylthiol. The resulting solution is refluxed for several
hours. Typical aqueous work up is followed by chromatogmphlc purification to
give pure product EX-41

A solution of 2-thlophenyl—3-methylenecarboxamxde-5-(2—
phenylethyl)amino-2,4(1H,3H)pyrimidinedione (EX-41) in methanol and 4M
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HCl dioxane (3:1, 0.1 M) is degassed with hydrogen gas. To the solution is then
added 5% Pd/C which is stirred under an atmosphere of hydrogen at room
temperaturé for 24 hours. The crude reaction is filtered through a pad of Celite 545
and concentrated under reduced pressure. Purification by column chromatography
gives pure product.

Example §

7
Y
Ph\/\NLn,N 2 HCt

H ;\ .
0 o2 N

H

NH,

H

EX-5A) To a degassed solution of 2-chloro-3-methylenecarboxamide-5-
(2-phenylethyl)amino-2,4(1H,3H)pyrimidinedione and 1 equivalent of 3-
pyridineboronic acid in 1-propanol (0.5M) is added 1.2 equivalents of 2.0 M
sodium carbonate followed by 1 mol % of tetrakis{triphenylphosphine)palladium.
The resulting mixture is heated to reflux for several hours. After cooling to room
temperature, typical aqueous work up is followed by chromatographic purification
to give pure product EX-5A,

A solution of 2-(3-pyridinyl)-3-methylenecarboxamide-5-(2-
phenylethyl)amino-2,4(1H,3H)pyrimidinedione (EX-5A ) in methancl and 4M
HCl dioxane (3:1, 0.1 M) is degassed with hydrogen gas. To the solution is then
added 5% Pd/C, and the solution is stirred under an atmosphere of hydrogen at
room temperature for 24 hours. The crude reaction is filtered through 2 pad of
Celite 545 and concentrated under reduced pressure. Purification by column
chromatography gives pure product.

Pyrimidinones having, for example, a directly bonded 2-aryl, 2-heteroaryl,
or 2-hetercatom linking/bonding an organic group through the heteroatom to the
pyrimidinone ring can also be prepared using Scheme 7 below. In this reaction
scheme, the aryl is introduced by forming a carbon-carbon bond. Heteroatom
suitable for forming heterolinked aryl pyrimidinones include sulfur, nitrogen,
oxygen, or another suitable heteroatorn. Use of the general procedure in
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Scheme7 to prepare specific heteroatom substituted pyrimidinones is disclosed in
Examples 6 and 7.

Scheme 7: Alternate Pyrimidinone Synthesis

Ny _
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(EX-6A) 2-Thiouracil (66.7 g, 520.5 mmol) was dissolved in a sodium
hydroxide solution (41.6 g of solid NaOH in 365 mL of water). The mixture was
then treated with methyl iodide (37 mL, 583 mmol), and the resulting reaction
mixture was allowed to stir for 16 h at room temperature. The solution was then
acidified with glacial acetic acid (30 mL). The white precipitate was collected by
suction filtration, and the solid was washed several times with cold water and dried
to afford 74 g of EX-6A as a white crystalline solid in quantitative yield.

(EX-6B) A solution of EX-6A (74.0 g, 520.5 mmol) in glacial acetic
acid (2275 mL) was cooled to 0 °C with an ice bath and treated with Br,. The
reaction mixture was allowed to warm to room temperature, and to stirfor 16 h. A
yellow precipitate formed which was filtered and washed with ether three times.
97.2 g of EX-6B was isolated in 62% yield.

(EX-6C) A mixture of calcium hydride in THF was cooled to 0 °C and
treated with neat EX-6B followed by neat s-butyl bromoacetate. The reaction
mixture was allowed to stir at 0 °C for Ih. The reaction mixture was then allowed

to stir for 2h after the mixture was allowed to warm to room temperature. The
reaction mixture was heated to reflux temperature for 16 h. After the reaction
mixture was cooled to room temperature, the mixture was slowly poured into a 1 L
ice water sturry. The quenched mixture was extracted with dichloromethane (3 x
500mL). The organic layers were combined and washed with water and brine.

After the organic layer was dried over MgSOy and filtered, the volatile components
were removed in vacuo to afford 28.81 g (90%) of EX-6C as an off white solid as
a mixture of N-alkylated and O-alkylated isomers (9:1). N-alkylated isomer. 'H
NME (300 MHz, CDCl3) d 8.07 (s, 1H), 4.75 (s, 2H), 2.57 (s, 3H), 1.47 (s,
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9H); '>C NMR (75 MHz, CDCly) d 165.1, 162.7, 158.4, 152.5, 108.3, 83.7,
46.8,28.2 (3C), 15.5; HRMS (EI) calcd for C, H;sBrN,0;S 335.0065, found

335.0077.
(EX-6D) In an argon-filled glove box a 12-ounce Fischer-Porter bottle
containing a magnetic stir bar was charged with EX-6C (5.00 g, 15.0 mmol),

Pd(OAc), (168 mg, 0.75 mmol, 5 mole %), rac-BINAP (654 mg, 1.05 mmol, 7
mole %), Cs2C03 (6.84 g, 21.0 mmol), and anhydrous, degassed toluene (65.0

ml). To this mixture was added isopropyl amine (3.00 ml, 35.2 mmol). The bottle
was capped with a pressure hegd fitted with a pressure gauge and removed from

the glove box. The closed-system was heated in an oil bath at 118-120° C with

magnetic stirring for 16 h thereafter. A head-space pressure of ~10 psi was
developed during the reaction. The Fischer-Porter bottle containing the reaction
mixture was ;é_moved from the oil bath, allowed to cool for 30 min, vented to an
argon-flow system and samp_ied by syringe. LCMS analysis showed 35% product
with 65% starting material remaining. Under a blanket of argon, the pressure head
was removed and the reaction mixture was treated with Pd(OAc), (337 mg, 1.5
mmol, 10 mole %), rac-BINAP (1.00 g, 1.6 mmol, 11 mole %), Cs,CO; (10.0 g,
30.7 mmol), and isopropyl amine (6.00 ml, 70.4 mmol). The bottle was capped
with the pressure head and again heated to 118-120° C with magnetic stirring for
16 h. The sampling procedure was repeated and LCMS revealed that the reaction
was complete. The reaction mixture was allowed to cool to RT and filtered through
a medium frit sintered-glass funnel. The solids were washed thoroughly with
toluene and discarded. The filtrate was concentrated and purified by flash

chromatography (Merck 230400 mesh SiO,, 10% ethyl acetate in hexanes) to
afford 3.80 g (81 % yield) of (EX-6D) asatan sohd 'HNMR (300 MHz,
CDCl3) d 7.05 (s, 1H), 4.74 (s, 2H), 3.44 (septet, J=63Hz, 1H), 253 (s,
3H), 1.47 (s, 9H), 1.21 (d, J = 6.3 Hz, 6 H); "°C NMR (75 MHz, CDCls) &

- 165.7 (s), 158.7 (s), 147.4 (s), 130.5 (s), 123.6 (d), 82.9 (s), 45.9 (1), 44.1 (d),

28.0 (9), 22.1 (g), 14.8(q); HRMS (ESI) caled for C;4H,,N3SO3 [M+H] =

314.1538, found 314.1539. |
(EX-GE) In an argon-filled glove box a 3-ounce Fischer-Porter bottle
containing a magnetic stir bar was charged with EX-6D (1.00 g, 3.20 mmol), 3-
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niuophenyll_bm:onic acid (634 mg, 3.80 mmol), Cu(l)-2-thiophenecarboxylate
(121 g, 637 _:ﬁmol), and Pd(PPh3), (100 mg, 0.86 mmol, 2.7 mol %). THF (25
ml) was added and the bottle was capped with a préssure head fitted with a
pressure gauge and removed from the glove box. The closed-system was heated in
an oil bath at 70° C with magnetic stirring for 16 h thereafter. The reaction mixture
was allowed to cool to RT, vented and diluted with ether (200 ml). The mixture
was filtered through a medium frit sintered glass funnel. The green solid was
washed with ether (100 ml) and discarded. The filtrate was concentrated and
purified by flash chromatography (Merck 230400 mesh SiO,, 10 % ethyl acetate
in hexanes to 30 %) to afford 961 mg (78 % yield) of EX-6E as a yellow foam:
'H NMR (300 MHz, CDCl;) d 839 (s, 1H), 8.31 (d, J = 8.1 Hz, 1H), 7.86 (d, J
=7.8 Hz, 1H), 7.64 (t, J = 8.1 Hz, 1 H), 7.15 (bs, 1H), 4.51 (s, 2 H), 3.58
(septet, ] =6.0 Hz, 1 H), 1.46 (s, 9H), 1.27 (d, J = 6.3 Hz, 6 H); HRMS (ESI)
caled for CpoH,sN,Os [M+H]" = 389.1815, found 389.1825.

(EX-6F) A 250-ml round-bottom flask fitted with 2 magnetic stir bar
was charged with EX-6E (755 mg, 1.9 mmol) and trifluoroacetic acid (30 mL).
This mixture was stirred at RT under an argon-flow atmosphere for 30 min and
concentrated on a rotary evaporator. The residue was triturated with ether (50 mL)
and coevaporated with heptane (2 x 50 mL) to afford 801 mg (95 % vield) of EX-

'6F as a clear yellow glass : "H NMR (300 MHz, DMSO-d) d 8.34-8.26 (m, 2

H), 7.89(d, J = 7.8 Hz, 1 H), 7.76 (t, ] = 7.9 Hz, 1 H), 7.20 (s, 1 H), 4.51 (s, 2
H), 3.57 (septet, J = 6.6 Hz, 1 H), 1.17 (d, J = 6.6 Hz, 6 H); HRMS (ESI) calcd
for CysH7N,Os [IM+H]" of free base = 333.1223, found 333.1199.

Prepared from EX-6F according to the procedure described for the CBZ-
protected precursor to afford the product: 'H NMR (300 MHz, CDCl,) d 9.34 (bs,
1H),832(s,1H),814(d, J=80Hz, 1 H),7.81(,J=78Hz, 2 H),7.53 (d,
J=7.8Hz, 2H), 747 (t,] = 7.8 Hz, 1 H), 7.39-7.25 (m, 5 H), 7.08 (s, 1 H),
7.00 (4, J = 7.8 Hz, 2 H), 5.12 (s, 2 H), 4.61 (d, ] = 7.8 Hz, 1 H), 4.35 (s, 2
H), 4.21 (m, 1 H), 3.50 (d of septets, 8lines J = 6.3 Hz, 1 H), 1.22 (d, = 6.3

Hz, 6 H); C NMR (75 MHz, CDCly) d 168.5 (s), 167.4 (s), 164.0 (s), 158.6

(s), 148.2 (s), 143.8 (5), 142.6 (), 136.6 (s), 136.2 (s), 135.0 (d), 133.4 (s),
133.2 (s), 129.9 (d), 128.7 (d), 1283 (d), 127.8 (d), 127.5 (d), 124.4 (d), 124.1
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(d), 121.8 (d), 67.4 (1), 49.9 (1), 4.1 (d), 43.2 (1), 22.4 (q); HRMS (ESI) calcd
for C3,H3,N-Og [M + HJ': 598.2463, found 598:2414.-

Prepared from EX-6G according to the method described for SC-81703 to
afford the product: 'H NMR (300 MHz, CD;0D) d 9.25 (bs, 1 H), 8.97 (m, 1 H),
8.78 (bs, 1 H), 7.93 - 7.14 (complex m, 9 H), 477 (s, 2 H), 4.51 (s, 3 H), 3.66
(m, 1 H), 1.30(d, I = 63 Hz, 6 H); HRMS (ESI) calod for CpsH,sN-0, [M +
H]* = 598 of free base 434.2304, found 434.2318.

Example 7

o Nﬁi\J |
NS 2 A
| O oW
| N |

| | NH
(EX-7A) Prepared from EX-6D using the same procedure described for

EX-6E with the only exception that Cs,CO; base was used. As such, EX-6D
(213 mg, 0.68 mmol), pyridine-3-boronic acid 1,3-propanediol cyclic ester (166
mg, 1.02 mmol)% and Cs,CO; (771 mg, 2.37 mmolj afforded 143 mg of EX-7A
(61 % yield) afterﬂash chromatography (Merck 230-400 mesh SiOy, 2 % MeOH
in CHCl,) as a slightly yellow glass: "H NMR (300 MHz, CDCl,) d 8.79 - 8.66

(m, 2 H), 7.90 - 7.26 (complex m, 3 H), 7.16 (s, 1 H), 4.53 (s, 2 H), 3.57
(septet, J =63 Hz,1H),1.44(s,9H), 1.27(d, J = §.3 Hz, 6 H); HRMS (ESI)

caled for C;gH,sN,O; [M+H]' = 345.1927, found 345.1928.

(EX-7B) Prepared from EX-7A (143 mg, 0.41 mmol) using the same
procedure described for EX-6F to afford 212 mg (100 % yield) of EX-7B asa

yellow foam: : THNMR (300 MHz, CDCl;) d 8.72 - 8.64 (m, 2 H), 7.95- 7.89
(m, 1 H), 7.62 - 7.52 (complex m, 2 H), 7.42 - 737 (m, 1 H), 7.20 (s, 1 H),
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4.52 (s, 2 H), 3.57 (septet, J = 6.3 Hz, 1 H), 1:18(d, J = 6.3 Hz, 6 H); HRMS
(ESD) calcd for Cy4H ;N 0; [M + H]' 289.1301, found 289,129,

(EX-7C) Prepared from EX-7B using thé same procedure described for
the CBZ-protected materail to afford EX-7C; HRMS (ESI) calcd for
C3oH3,N,0, [M+H]" = 554.2516, found 554.2523.

Prepared from EX-7C using the same procedure described for Example
6 to afford the product.

Example 8
NHo

N
SN 9! 2TFA
Tk
© Py
NH2

NH
By following the method of Example 6, the title compound was prepared:
HRMS (ESI) calcd for C,,Hp,N,O, IM+H] " 446.2304, found 446.2309.

Methylene analogs of pyrimidinones wherein a methylene is present as a
replacement for the carbonyl of the acetamide at the N-3 position of the
pyrimidinone can be prepared using Scheme 8 “A General Methylene
Pyrimidinone Preparation” as detailed below along with the specific Example 9.
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Scheme 8: General Methylene Pyrimidinone Synthesis

BOC-Y NH2
NaBH(OAc)

R2 ’
N 1.B=0
H/ V Toc NaBH(OAC);

2. HCI

R2
Q Ly
1.B-CHO

NaBH(OAc); ©

Y 2. HCl R?
\ 0o
HClI T~ |
YO
BCH,-HN ﬁ/
R? Rdb
v . | \ (®)
N Yo
BSO,-HN N

166



WO 00/69832

10

15

20

25

PCT/US00/09806

Example 9
Ny _Ph
Ph._~ /R‘:Y HCl
B AN
NH

EX-9A) To a solution of [[5-[(benzyloxycarbonyl)amino}-2-phenyl-6-
oxo-1,6-dihydro-1-pyrimidinyl}acetaldehyde in tetrahydrofuran and
dichloromethane (1:1, 0.3 M) is added a catatytic amount of acetic acid and 1
equivalent of the appropriate amine. The solution is cooted to 0°C in an ice bath,
and 1 equivalent sodium triacetoxyborohydride is added in one portion. After
stirring for 5 minutes, the ice bath is removed, and the reaction mixture is allowed
to stir at room temperature for 2 hours. The reaction is quenched by the addition of
1 N NaOH, and the mixture is stirred for 5 minutes. Typical aqueous work up is
followed by chromatographic purification to provide pure product EX-9A.

EX-9B) To a solution of [5-{(benzyloxycarbony})amino}-2-phenyl-6-oxo-
1,6-dihydro-1-pyrimidinyl]Jacetamide (EX~9A) in methanol (0.2 M) is added 10%
Pd/C in one portion. The resulting mixture is stirred under an atmosphere of
hydrogen gas (balloon) at room temperature for approximately 16 hours. The
crude reaction mixture is filtered through a pad of Celite 545, and the soivent is
removed under reduced pressure. Trituration of the residue from ethyl ether gives
pure product EX-9B.

EX-9C) Toa sol ution of [S-amino-2-phenyl-6-oxo-1,6-dihydro-1-
pyrimidinyljacetamide (EX-9B) in tetrahydrofuran and dichloromethane (1:1, 0.3
M) is added a catalytic amount of acetic acid and 1 equivalent phenylacetaldehyde.
The solution is cooled to 0°C in an ice bath, ard 1 equivalent sodium
triacetoxyborohydride is added in one portion. After stirring for 5 minutes, the ice
bath is removed, and the reaction mixture is allowed to stir at room temperature for
2 hours. The reaction is quenched by the addition of 1 N NaOH, and the mixture
is stirred for 5 minutes. Typical aqueous work up is followed by chromatographic
purification to provide pure product EX-9C.

A solution of [5-(2-phenylethyl)amino-2-phenyl-6-oxo-1,6-dihydro-1-
pyrimidinylJacetamide in 4M HCl dioxane ( 0.2 M) is stirred for several hours.
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After the reaction is complete, the volatiles are removed under reduced pressure.
The residue is purified by trituration with ethyl ether to afford pure product 5.
Sulfonyi analogs of yyrin:idinones wherein a sulfonyl is presént as a
replacement for the carbonyl of the acetamide at the N-3 position of the -
pyrimidinone can be prepared using procedures generally based on those disclosed
in Schemes 1-5 by substituting an appropriate aminomethanesulfonamide of an
N~Boc-anxidino¥pr§tected amine in place of the 1,1-dimethoxyethylamine. For
example, the N{4émidinobenzyl)2—arninomethanes1:lfonarnide can be used. )
Using this appfoa_ch, sulfonyl analogs in Examples 10 and 11 can be prepared.

Example 10 -

Ph
Ph\/\N/{'N:/ HCl

(0] Q==§\
O

H2

Example 11

NH

oH NH,

Triazinone analogs of pyrimidinones wherein a nitrogen is presentasa

réplacement for the carbon at the 4-position of the pyrimidinone can be prepared
using Scheme 9 “A General 4-Aza Pyrimidinone Preparation” as detailed below
along with the specific Example 12.
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Scheme 9: General 4-AzaPyrimidinone Synthesis
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Bn\

< T"“N'\n’N

0% -
CH3PhSO3H

EX-12) A solution of glycine r-butyl ester hydrochloride (1 mmol) in
dichloromethané is treated with benzoyl chloride (1"_ mmol) and triethyl amine (2
mmol). The reaction mixture is allowed to stir at room iemperature for 16 h. The
mixture is washed with water and extracted with dichloromethane. The combined
organic layers are dried over MgSO,. ‘ After removing the volatiles in vacuo pure
product EX-12A is isolated.

EX-12B) A mixture of N-benzoylglycme t-butyl ester (1 mmol; EX-
12A), Lawesson’s reagent (0.5 mmol) and toluene are heated to 80 °C for 16h.
The reaction mixture is concentrated under reduced | pressure. Purification via
column chromatography on silica gel gives pure product EX-12B.

EX-12C) A mixture of N-thiobenzoylglycine r-butyl ester (1 mmol;
EX12B) in dichloromethane is treated with trimethyloxonium tetrafluoroborate
(1.1 mmol) at - 78 °C. Afters&mngthereachonrmxtureforZh the mixture is
washed with NaHCO, (aq) and extracted with d:chloromethane. The combined
organic layers are dried over MgSO, and fi ltereq After concentration of the
volatile organic components, the desired product EX 12C is isolated.

EX-12D) A solution of N—thlomethylbenzylglycme #-butyl ester (1 mmol;
EX-12C) in methanol is treated with hydrazine (1 mmol) The volatile materials
are removed in vacuo, and the desired compound EX-12D is isolated without
further purification.

EX-12E) A mixture of compound EX-12D (1 mmol) and ethyl
thiooxamate (1 mmol) in methénol is heated to reflux temperature for 4 h. A
precipitation of colorless crystals occurs, and the crystals of the desired product
EX-12E are isolated by suction filtration.

A solution of compound EX-12E (1 mmol) and pyridine (5 mmol) in
acetonitrile is treated with a solution of a-toluenesulfony!l chloride (3 mmol) in
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acetonitrile. The reaction mixture is stirred at -10 °C to 0 °C for 3 h. A white
precipitate forms after the reaction is complete. The crystals of the desired product
EX-12F ar% isolated by suction filtration. i

EX-12G) Trifluoroacetic acid is added to a mixture of compound EX-
12F (1 mumol) in anisole at 0 °C. The reaction mixture is allowed to stir at 0 °C for
1h. The reaction mixture is extracted with an organic solvent. Removal of the
organic solvent under reduced pressure gives pure product EX-12G.

EX-12H) Compound EX-12G (1 mmol), EDC(1.3 mmol), and HOBt
(1.3 mmol) are mixed it DMF, and the mixture is stirred at 20 °C for 15 minutes.
To this mixture is added a  solution of  benzyl-[[(4-
aminomethylphenyl)iminomethyl] aminojcarbamate hydrogen chloride salt (1.3
mmol) and DIEA (1.3 mmol) in DMF. Typical aqueous work-up is followed by
chromatographic purification to provide the desired product EX-12H.

Compound EX-12H (1 mmol) , p-toluene sulfonic acid mono hydrate (1
mmol) and 10% Pd on activated carbon (0.1 mmo}) are mixed with methanol. The
mixture is stirred for 2 h under hydrogen atmosphere which is introduced and
maintained through a rubber balloon. After filtering off the catalyst and removing
the methanol, the desired product is isolated.

Formula (I) compounds of this invention possessing hydroxyl, thiol, and
amine functional groups can be converted to a wide variety derivatives.
Alternatively, derivatized Formula (I) compounds can be obtained by first
derivatizing one or more intermediates in the processes of preparation before
further transforming the derivatized intermediate to comounds of Formula (I). A
hydroxy} group in the form of an alcohol or phenol can be readily converted to
esters of carboxylic, sulfonic, carbamic, phosphonic, and phosphoric acids.
Acylation to form a carboxylic acid ester is readily effected using a suitable
acylating reagent such as an aliphatic acid anhydride or acid chioride. The
corresponding aryl and heteroaryl acid anhydrides and acid chlorides can also be
used. Such reactions are generally carried out using an amine catalyst such as
pyridine in an inert solvent. Similarly, carbamic acid esters (urethanes) can be
obtained by reacting a hydroxyl group with isocyanates and carbamoyl chlorides.
Sulfonate, phosphonate, and phosphate esters can be prepared using the
corresponding acid chloride and similar reagents. Compounds of Formula (I) that
have at least one thiol group present can be converted to the corresponding
thioesters derivatives analogous to those of alcohols and phenols using the same
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reagents and comparable reaction conditions. Compounds 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 appropriate acid chloride or émhydrides with reaction conditions
analogous to those used with alcohols and phenols Ureas of the corresponding
primary or secondary amine can be prepared using 1socyanates directly and
carbamoyl chlondes in the presence of an acid scavenger such as triethylamine or
pyridine. Sulfoo;_imldes can be prepared from the corresponding sulfonyl chloride
in the presence of aqueous sodium hydroxide or a tertiary amine. Suitable
procedures and methods for preparing these derivatives can be found in House's
Modern Synthetic Reactions, W. A. Benjamin, Inc., Shriner, Fuson, and Curtin in
The Systematic Identification of Organic _Compouods, Sth Edition, John Wiley &
Sons, and Fiesef and Fieser in Reagents for Organic Sjnthesis, Volume 1, John
Wiley & Sons. Reagents of a wide variety that can be used to derivatize hydroxyl,
thiol, and ammes of compounds of Formula (I) are available from commercial
sources or the réferences cited above, which are incorporated herein by reference.
Formula (I) compounds of this invention possessxng hydroxyl, thiol, and
amine functional groups can be alkylated to a wide vanety of derivatives.
Alternatively, alkylated Fonnula (I) compounds can be obtained by first alkylating
one or more intermediates in the processes of preparation before further
transforming the alkylated intermediate to comounds of Formula (I). A hydroxyl
group of compouhds of Formula (I) can be readily converted to ethers. Alkylation
to form an ether is readily effected using a suitable alkylating reagent such as an
alky! bromide, alkyl iodide or alky! sulfonate. The corresponding aralkyl,
heteroaralkyl, alkoxyalkyl, aralkyloxyalkyl, and hetemafalkyloxyalkyl bromides,
iodides, and sulfonates can also be used. ‘Such reactions are generally carried out
using an .alkoxid_e 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 pheinols using the same reagents and
comparable reaction conditions. Compounds of Formula () 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
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ammonium derivatives can be prepared using the appropriate bromides. iodides,
and sulfonates anatogous to those used with alcohols and phenols. Conditions
involve reac%n of the amine by warming it with tﬁé ‘alkylating reagent with a
stoichiometric amount of the amine (i.e., one equivalent with a tertiary amine, two
with a secondary, and three with a primary). With primary and secondary amines,
two and one equivalents, respectively, of an acid scavenger are used concusrently.
Secondary or tertiary amines can be prepared from the corresponding primary or
secondary amine. A ptimary amine can be dialkylated by reductive amination using
an aldehyde, such as formaldehyde, and sodium cyanoborohydride in the presence
of glacial acetic acid. A primary amine can be monoalkylated by first mono-
protecting the amine with a ready cleaved protecting group, such as trifluoroacetyl.
An alkylating agent, such as dimethylsulfate, in the presence of a non-nucleophilic
base, such as Barton’s base (2-fert-butyl-1,1 ,3,3-tetmmethylguanidine), 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
Modem Synthetic Reactions, W. A. Benjamin, Inc., Shriner, Fuson, and Curtin in
The Systematic Identification of Organic Compounds, 5th Edition, John Wiley &
Sons, and Fieser and Fieser in Reagents for Organic Synthesis published by John
Wiley & Sons. Perfluoroalky] 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
Formula (I} are available from commercial sources or the references cited above,
which are incorporated herein by reference.

The results of the aforementioned synthetic approaches to the
preparation f’yrimidinones by derivatization of a nucleophilic substitvent such
as may be present in B, R' ) R? and Y° are shown in Table 1 for the specific

Examples 13 through 19. The specific examples recited below should be
considered a being merely illustrative of the wide variety possible and not as
limiting to one of ordinary skill in the art.
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~ Table 1. Sti'ucture; of Pyrimidinones Prepared by
General Derivatization Procedures

8

O General St'tucture

[ Ex. R B-A- - Y° MW
No. o 7 (m/z+1)
13 phenyl methoxyacetyl ~4-amidinobenzyl | 449.47 |
14 phenyl " 4-methylbenzoyl ~Zamidimobenzyl | 495.54 |

15 ~ phenyl - 4-nitrobenzoyl ~4-amidinobenzyl | 526.52
16 phenyl isobutyryl " 4-amidinobenzyl | 447.50

17 ~ phenyl. | 24,6-timethylbenzoyl | 4-amidinobenzyl | 323.60
18 phenyl benzoyl ~Zamidinobenzyl | 481.52
19 phenyl | “acetyl 4-amidobenzyl | 419.45 |

Assays for Biological Activity
TF-VIlIa Assay _

In this assay 100 nM recombinant soluble tissue factor and 2nM
recombinant human factor VIla 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 hydrblysis 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 oM human factor Xa and 0.15 mM N-a-Benzyloxycarbonyl-D-arginyl-
L-glycyl-L-arginine-p-nitroaniline-dihydrochloride (8-2765) are added to a 96-well
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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 "t 405 nm to determine backgréurid absorbance. The plate is
incubated at room temperature for 60 min, at which time the rate of hydrolysis of
the substrate is measured by monitoring the reaction at 405 nm for the release of p-
nitroaniline. Percent inhibition of Xa activity is calculated from OD,,,,,, value from
the experimental and control sample.
Thrombin Assay

0.28 nM human thrombin and 0.06 mM H-D-Phenylalanyl-L-pipecolyl-L-
arginine-p-nitroaniline dihydrochloride are added to a 96-well assay plate
containing either inhibitor or buffer (50 mM Tris-HCI, 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 thrombin activity is calculated from OD,,,, value from the
experimental and control sample.

Trypsin Assay

5 ug/ml trypsin, type IX from porcine pancreas and 0.375 mM: N-a-

Benzoyl-L-arginine-p-nitroanilide (L-BAPNA) are added to a 96-well assay plate
containing either inhibitor or buffer (50 mM Tris-HCI, 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 fime 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,,, 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 VIIa was purchased from American
Diagnostica, Greenwich CT and chromogenic substrate N-Methylsulfonyl-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-
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BAPNA from Sigma, St. Louis MO. The chromogenic substrates $-2765 and
$-2238 were purchased from Chromogenix, Sweden.
The biological activity of the compounds of Examples 1 through 19

as determined by the bioassay procedures is summarized in the Table 2.

Table 2. Inhibitory Activity of Pyrimidinones toward Factor Xa, TF-VIIA,
Thrombin II, and Trypsin 1.

W—WA “Thrombin 11 ﬂtq?fa ﬁpyin 11 |
Number | IC50 (uM) | IC50 (aM) | IC50-(uM) | IC50 (uM)

1 ~154 224 = 05
2 >30 >30 ~>30 |
3 1.0 1.0 0.6
4 - = =~
S - - -— J
6 005 | 8% @30uM | 3% @30uM | <0.04
7 0.7 113 | 33%@30uM|  0.04
8 0.08° | 2% @30uM | 15%@30uM| 004
) = = = =
10 = - = -
11 - - = -
12 = = - -
13 -— - - -

14 - - - -
15 - - - -
16 - = - -
17 - - - -
18 - - - -
19 - = = -

o oo
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What we clairh is*
1. A compound Having the Formula:
2
A
A - l N 9
B/ N \K/ E\Yo
0]
or 2 pharmaceutically acceptable salt thereof, wherein;
5 B is the Formula:
34
R3 3 R3 )
R3 2 _ R3 6
9 10 13 .32 33 34 35 36

RRRRRRRRRdRare

independently selected from the group consisting of hydrido, acetamido,
haloacetamido, amidino, guanidino, alkylenedioxy, haloalkylthio,

10  alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl, hydroxy, amino,
alkoxyamino, nitro, lower alkylamino, alkylthio, alkylthioalkyl, alkylsulfinyl,
alkylsulfonyl, alkylsulfonylalkyl, aryl, aralkyl, cycloalkyl, cycioalkylalkyl,
alkylsulfonamido, alkylaminosuifonyl, amidosulfonyl, monoatkyl
amidosulfonyl, dialkyl amidosuifonyl, alkanoyl, haloalkanoyl, alkyl, alkenyl,

15  halo, haloalkyl, haloalkenyl, haloalkoxy, hydroxyhaloalkyl, hydroxyalkyl,
aminoatkyl, haloalkoxyalkyl, carboxyalkyl, carboalkoxy, carboxy,
carboxamido carboxamidoalkyl, and cyano;

1
R R 0 R11 R , and Rls are optionally selected from the group

consisting of heteroaryl and heterocyclyl with the proviso that R9 Rlo R 1

20 R , and R 13 are substitutents for other than B;
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RS rY, R32 ’RE R % and R3'Gareiﬁdependently optionally

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

tlmeandthatQ 1sQ

Bis opuonally selected from the group consmtmg of hydndo,
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 £rom the point of

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

B 8% and B,

Bis selected from the group consisting of C3-C12 cycloalkyl and C4-
heterocyclyl, wherein each ring carbon may be optionally substituted with R>,

aring carbon other than the ring carbon at the point of attachment of Bto A
may be optionally substituted with oxo provided that 'n&_ 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 Rls;:fa ring carbon or nitrogen adjacent fo tf_xe R9 position and two
atoms from the pomt of attachment may be eubstim_ted wn.h Rlo, a ring carbon
or nitrogen adjaeent bo the R position and two atoms fmm the point of
attachment may be substituted with Rlz, aring carbon three atoms from the
point of attachment and adjacent to the Rlo position may be substituted with
RI 1, a ring carbon three atoms from the point of attgehment and adjacent to
the R12 position rlr;ay. be substituted with R33, and a.j'ring carbon four atoms
from the point of attachment and adjacent to the R'? and R* positions may be

substituted with R§4;'
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A is sklected from the group consisting &f sigle covalent bond,
W) (CHER ™)) and (CHR (W) Whérein rris 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). (R7)NC(0), (R7)NC(S).

5 and N(R7) with the proviso that no more than one of the group consisting of
and pa is 0 at the same time;
R7 is selected from the group consisting of hydrido, hydroxy, and
alkyl;
R15 is selected from the group consisting of hydrido, hydroxy, halo,
10  alkyl, and haloalkyl;
¥ is selected from the group consisting of NH and NOH;

M is selected from the group consisting of N and RI -C;

R is selected from the group consisting of hydrido, alkyl, alkenyl,
cyano, halo, haloalkyl, haloalkoxy, haloalkylthio, amino, aminoalkyl,
15  alkylamino, amidino, hydroxy, hydroxyamino, alkoxy, hydroxyalkyl,
alkoxyamino, thiol, and alkyithio;

R2 is ZO-Q;
Z° is selected from the group consisting of covalent single bond,

(CRA‘HR42)q wherein q is an integer selected from 1 through 3, ((ZI-I(R41))g-

20 Wo-(CI-{(R‘Q))p wherein g and p are integers independently selected from O
through 3 and WY is selected from the group consisting of O, S, C(O), S(O),
N(R41 ), and 0N(R41), and (CH(R41 Ne-W -(CH(R42))h wherein e and h

- are integers independently selected from O through 1 and W is selected from

4 .
the group consisting of CR 1=CR42, 1,2-cyclopropyl, 1,2-cyclobutyl, 1,2-

25  cyclohexyl, 1,3-cyclohexyl, 1,2-cyclopentyl, 1,3-cyclopentyl, 2,3-
morpholinyl, 2,4-morpholinyl, 2,6-morpholinyl, 3,4-morpholinyl, 3,5-
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morpholinyl, 1,2-piperazinyl, 1,3-piperazinyl, 2,3-piperazinyl, 2,6-
piperazinyl, 1,2-piperidinyl, 1,3-piperidinyl, 2,3-p1pendxnyl 2,4-piperidinyl,
2,6-piperidinyl, 34—p1pendmyl l,2-pyrrohd1nyl 1,3-pyrrohd1nyl 23-
pyrrolidinyl, 2,4-pyrrolidinyl, 2,5-pyrrolidinyl, 3,4-pyrrolidinyl, 2,3-
tetrahydrofuranyl 2 4-tetrahydrofuranyl, 2S-tetrahydrofuranyl and 3,4-

teu'ahydrofuranyl with the proviso that Z is du'ectly ‘bonded to the pyrazinone
ring;
41 42 -
R andR" are independently selected from the group consisting of
amidino, hydroxyamino, hydrido, _hyd_rdxy, amino, and alkyl;
Qs selected from the group consisting of hydrido, with the proviso
that Z° is other than a covalent single bond, and the formula (I1):

wherein D", D2 Jl J 2 and K1 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 J1 JzandK isO,

no more than one of D, D2 Jl JzandlesS oneofDl D2 J1 J2

K1 must be a covalent bond whentwoofDl D2 J1 JzandK are Oand S,

and no more than fourof D, D2 | ! 12 and K1 are N, with the proviso that

R9 R10 Rll R12 and R13areeachmdependently selected to maintain the

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

Kis (CR%R‘“))n wherein n is an integer selected from 1 through 2;
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!24a and R b are independently selected from the group consisting of

halo, hydndo, hydroxyalkyl alkyl, alkoxyalkyl aﬂ?ylthloalkyl and haloalkyl;
Eis E , when K is (CR4aR )p» Wherein E is selected from the

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

5 (R7)NC(O), S(0),, (R7)NS(0)2, and S(0)2N(R7);

Y? is formula IV):
S
17 18
R R
N N 6/

T
g16”7 D5\I.«]2¢Dr\319

Q® (IV)
.S .6 5 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

10 than one is a covalent bond, K2 is C, no more than one of DS, DG, JS, and J6

is O, no more than one ost D6 J5 and 16 is S, one ofD5 D6 J5 and J6

must be a covalent bond when two of DS, D6, JS, and .16 areOand S, and no -

more than four of D5 D6 15 and } are N;

R16 R17 Rls, and ng are independently selected from the group

15  consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
hydroxy, amino, nitro, alkoxyamino, lower alkylamino, alkylithio,
alkylsulfinyl, alkylsulfonyl, alkanoyl, haloalkanoyl, alkyl, alkenyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, alkylamino, haloalkoxyalkyl,
carboalkoxy, and cyano;

_—
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Qb is selected from the group consisting of NRm-Rzl » aminoalkylenyl,

Qbe wherein Qbe is hydrido, N(R26)C(NR25-)N(-R23)(R24), and

C(NRZS)NRZSRM, with the provisos that no more than one of R20 and Rz1

is hydroxy, amino, alkylamino, or dialkylamino at the same time and that no
5 more than one of R23 and R24 is hydroxy, amino, alkylamino, or
dialkylamino at the same time;
RZO’ R21, R23, R24, R25, and R-26 are independently selected from the

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

10 Qs is selected from the group consisting of a single covaient bond,

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

(CH(RM))C-WI-_-(CH(RIS))d wherein ¢ and d are integers independently
selected from 1 through 3 and W1 is selected from the group consisting of
CONR', R™)NC(0), 5(0), 50, S(ONR', NR!5(0),, and

15 N(RM_), 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 E

R14 is selected from the group consisting of hydrido, halo, alkyl, and

haloalkyl;
37 38 . ' -
R and R are independently selected from the group consisting of
20  hydrido, alkyl, and haloalkyl;
R38 is optionally selected from the group consisting of aroyl and

heteroaroyl;

* c L M S *
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¥° s optionally Q- wherein Q* is (CHR ) W(CH®R> M
wherein e am:i h are integers independently selected from 1 through 2 and \V’z
is CR*=CR™ with the proviso that (CH(R %)), is bonded to E®;

Yois optionally selected from the; group consisting of Qb-stss and Qb-
Q™ wherein Q% is (CHR™ ),- W and Q" is (CH(R" D)) 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-benzof\iranyl, 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, 1,7-naphthyl, 1,8-naphthyl, 2,4-naphthyl, 2,5-
naphthyl, 2,6-naphthyl, 2,7-naphthyl, 2,8-naphthyl, 2,4-quinolinyl, 2,5-
quinolinyl, 2,6-quinolinyl, 2,7-quinolinyl, 2,8-quinolinyl, 3,4-quinolinyl, 3,5-
quinolinyl, 3,6-quinolinyl, 3,7-quinolinyl, 3,8-quinolinyl, 4,5-quinolinyl, 4,6-
quinolinyl, 4,7-quinolinyl, 4,8-quinolinyl, 1 .4-isoquinolinyi, 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-
isoguinolinyl, 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
183
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of the W snd of the ring of the W, othor than the points of atachment of W
and W6 is optionally subsmu.ted with one or more of the gronp consisting of

2. R'® R!?, ana R'?, with the provisos that Q¥ is bonded to lowest

number substituent. posiﬁon of each w5 Qb is bonded to lﬁghest pumber

substituent position | of each W6 and (CH(R 8)), is bonded wE.

2. The compound as recited in Claim 1 having the Furmnla;
" 2

or a pharmaceutically acceptable salt thereof, whetein;
B is the Formmla:
w34

R52 33 R34 R35 andRssareindependem‘ly selected from the

group consisting of hydrido, acetamido, haloacetamido, amidino, guanidino,
alkylepedicxy, haloalkylthio, alkanoyloxy, alkoxy, hydroxy, amino,
alkoxyamino, haloalkanoyl. nitro, lower alkylamino, alkylthio, aryl, aralkyl,
cycloalkyl, cycloalkylalkyl. heteroaryl, heterocyclyl, alkylsulfonamido,
amidosulfonyl, monoalkyl amidosulfonyl, dialkyl amidosulfonyl, alkyl,
alkenyl, halo, haloalkyl haloalkem'l, haloalkoxy, hydroxyalkyl alkylamino,

carboalkoxy, carboxy, cerboxamido, cyano, and Q H
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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 hifloalky!, 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,

a ring 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

atoms from the point of attachment may be substituted with Rlo, a ring carbon

" or nitrogen adjacent to the R position and two atoms from the point of

12
attachment may be substituted with R, a ring carbon three atoms from the

point of attachment and adjacent to the Rlo position may be substituted with

R1 l, a ring carbon 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 Rl ! and R33 positions may be

substituted with R34;

2, and Rl3 are independently selected from the

R9, RIO, RII, RI
group consisting of hydrido, acetamido, haloacetamido, alkoxyamino,
alkanoyl, haloalkanoyl, amidino, guanidino, alkylenedioxy, haloalkyithio,
alkoxy, hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl,
alkylsulfamido, alkylsulfonyl, amidosulfonyl, monoatkyl amidosulfonyl,
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dialkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
aminoalkyl carboalkoxy, carboxy, carboxyalkyl, carboxamido, and cyano;
R r! R R12 and R areioptionally'égléc'téd from the group

consisting of heteroaryl and heterocycly!l with the proviso that R9 Rm Rl

Rlz, and R13 are substitutents for other than B;

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

(CH(R ))pa-(W )rr wherein 1t is an integer selected from O through 1, pa is
an integer selected from O through 3, and W is selected from the group
cousisting 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;

R15 is selécted from the group consisting of hydrido, hydroxy, halo,

alkyl, and haloalkyl;
M is selected from the group consisting of N and Rl-C;

Rlis selected from the group consisting of hydrido, alkyl, cyano,
halo, haloalkyl, haloalkoxy, amino, aminoalkyl, alkylamino, amidino,
hydroxy, hydroxyamino, alkoxy, hydroxyalkyl, alkoxyammo, thiol, and

alkylthio;
R2isZ° -Q

2% is selected from the group censnstmo of covalent single bond and

(CR 1R )q wherein q is an integer selected from 1 through 2, (CH(R »g'

WD-(CH(R42))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(R41),
and (CH(R‘“))e-w” -(CH(R42))h wherein e and h are integers independently

selected from O through 1 and W is selected from the group consisting of
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CR41
cyclohexyl; 1,2-cyclopentyl, 1,3-cyclopentyl, i,Sﬁ;norpholinyl. 24
morpholinyl, 2,6-morpholiny}, 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-pymrolidinyl, 3.4-pyrrolidinyl, 2,3-tetrahydrofuranyl, 2,4-
tetrahydrofuranyl, 2,5-tetrabydrofuranyl, and 3 4-tetrahydrofuranyl, with the
proviso that 2is directly bonded to the pyrazinone ring;

R4l and R42 are independently selected from the group consisting of

=CR42'-',' 1,2-cyclopropyl, 1,2-cyclobutyl, 1,%:cyclobexyl, 1,3-

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
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 Rl3 and two atoms from the carbon at the point of attachment is
; . 12 . 10 12,
optionally substituted by R, and any carbon adjacenttobothR" and R is

optionally substituted by Rl 1:

Kis CI-IR4a wherein R4a is selected from the group consisting of

hydrido, hydsoxyalkyl, alkyl, alkoxyalkyl, alkylthioalkyl, and haloalkyl;
E? is selected from the group consisting of a covalent single bond,

C(OINGH), (INC(0), (R INS(O)p, and S(O),N(R %
Y® is formuta (IV):
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(IV)
. D65 6 . o
whereinD", D, J°, and J are independently selected from the group

consisting of C,l N,‘I_.O, $ and a covalent bond with the provisos that no more

thanonecanbeééuvalcntbond KzisC nomorethanoneofD D6 J5

5 'andJscanbeO nomorethanoneost D6 JS andJ can be S, one.ofD5

D6 JS and J6 must be a covalent bond when two of D5 D, J and 16 O

and S, and no moretha.nfourofD5 D,J and]scanbeN with the

provisosthatR- ,R_ ,R ,andR 9areeachindependentlyselectedto

fnaintain the tetréiral"ent nature of carbon, trivalent nature of nitrogen, the
10. divalent nature of sulfur, and the divalent nature of oxygen,

R16 R . R18 and R 19 are independently selected from the group

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

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

alkyisulfonyl, a!kané'_yl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy,
15 hydroxyalkyl, aminoalkyl, and cyano;

R16 and ng are optionally Q with the proviso | that no more than one

ofR andR 1sQ atthesameumeandthatQ 1sQ

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

hydrido, N(R JC(NR IN(R™ )R ), and C(NR"")NR™ R, with the

20  provisos that no more than one of R20 and R21 is hydroxy, amino, alkylamino, or
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dialkytamino'3t the same time and that no more tha one of RZ and R s

hydroxy, ariii6, alkylamino, or dialkylamino at the same time;

R20’ R?'l, RB, R24, st, 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,

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

(CH(RM))c-Wl-(CH(RlS))d wherein c and d are integers independently
selected from 1 through 3 and wis selected from the group consisting of

4 14 14 7
C(O)N(R1 ), (R” INC(0), S(0), §(O)5, S(O);N(R ), N(R™ )S(0),, and

N(RM), with the provisos that R14 is selected from other than halo when

directly bonded to N and that (CR> R Yy, and (CH(R ™)), are bonded to E%;

R14 is selected from the group consisting of hydrido, halo, alkyl, and

haloalkyl;

R37 and R?’8 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° s optionally Q°-Q™ wherein Q**is (CHR ),

15
e WCHR )y,
wherein e and h are integers independently selected from 1 through 2 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 RZ, R33, R34. R35, and R36; '

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, ménoalkyl amidosulfonyl, dialkyi 'am'i'dosulfonyl, alkyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido,

cyano, and Qb;

Ais (CH(RIS))I',a-W'7 wherein pa is an integer selected from 1 through
3 and W7 is selected from the group consisting of O, S, and N(R7) wherein
R7 is selected from the group consisting of hydrido and atkyl;

R15 is selected ffom the group consisting éf hﬁdrido, hydroxy, halo,
alkyl, and halqalkyl with the proviso that R15 is other than hydroxy and halo
when R15 ison the carbon bonded directly to-W7;

M is selected from the group consisting of N and Rl-C;

R1 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; '

R2is 2°-Q;
20 is selected from the group consisting of covalent single bond and
(CR41R42)q wherein q is an integer selected from 1 through 2;

R4l and R42 are independently selected from the group consisting of

hydrido, hydroxy, and amino; .
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
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-
substituted 8y R, the other carbon adjacent to the éarbon 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 RB and two atoms from the carbon at the point of
5  attachment is optionally substituted by Rlz, and any carbon adjacent to both

R10 and R12 is optionally substituted by Rl 1;

R9’ RIO, RH, R12

group consisting of hydrido, acetamido, haloacetamido, atkoxyamino,
alkanoyl, haloatkanoyl, amidino, guanidino, alkylenedioxy, haloalkylthio,
10  alkoxy, hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl,
alkylsulfamido, alkylsulfonyl, amidosulfonyl, monoalkyl amidosulfony!,
dialkyl amidosulfonyl, atkyl, halo, haloaikyi, haloalkoxy, hydroxyalkyl,
aminoalkyl, carboalkoxy, carboxy, carboxyalkyl, carboxamido, and cyano;

, and Rr13 are independently selected from the

Kis CHR4a wherein 114a is selected from the group consisting of
15  hydrido, hydroxyalkyl, alkyl, alkoxyalkyl, alkylthioalkyl, and haloalkyl;
E? is selected from the group consisting of a covalent single bond,

C(O)N(H), (H)NC(O3, (R7)NS(O)2, and S(O);N (R7);

Y® is formuta (IV):
S
17 18
R \ \ /R

Qb (IV)
. 3.6 5 6 .
20 whereinD",D ,J,andJ areindependently sefected 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, Js, and 16

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

must be a covalent bond when two of Ds-, D6, JS, and 16 areOand S, and no

more than four ofDS, D6, 15, andJ6a1€N;

'
R16, Rl , Rls, and ng are independently selected from the group

consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
kydroxy, amino, alkoxyamino, lower alkylamino, alkylthio, alkylsulfinyl,
alkylsulfonyl, alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy,
hydroxyalkyl, alkylamino, 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 NR20R21, Qbe wherein Qbe is

hydrido, N(R26)C(NR25)N(R23)(R24), and C(NR25)NR23R24, with the

provisos that no more than one of R20 and R21 is hydfoxy, amino, alkylamino, or

dialkylamino at the same time and that no more than one of Rﬁ and RM is

hydroxy, amino, alkylamino, or dialkylamino at the same time;
R20’ R?l, R23, R24, R25, 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)b wherein b is an integer selected from 1 through 3, and

(CH(RM))C-WI-(CH(R 15))d wherein ¢ and d are integers independently
selected from 1 through 2 and Wl is selected from the group consisting of

CONR' S, R HNC(0), 5(0), 501, SOINRY, NR45S(0),, and
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N(R ) w1tlf the provisos that R is selected from ‘other than halo when

directly boniled to N and that (CRO ROy, and (CH(R %)), are bonded to E;

R14 is selected from the group consisting of hydrido, halo, alkyl, and
haloalkyl;
37 38 -
R andR"  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 Ccu®! 4))e-W2-(CH(R15))h,

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°.

4. The compound as recited in Claim 3 having the Formula:

/\(Hz
A\NL‘/N\J\N/YO
H H

or a pharmaceutically acceptable salt thereof, wherein;

B is selected from the group consisting of hydrido, triatkylsilyl, C2-C4
alkyl, C3-C5 alkylenyl, C3-C4 alkenyl, C3-C4 alkynyl, and C2-C4 haloalkyl,
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 R 32 R33 and R34'

R32 R33 and R 34 are independently selected from the group

consisting of hydrido, acetamido, haloacetamido, amidino, guanidino, atkoxy,
hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio, amidosuifonyl,
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monoalkyl amidosulfonyl, diatkyl anx_idosulfonyl, alkyl, halo, haloalkyl,
haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido, and cyano;

A is(CH(R 15))1,5-1*.1(R7) wherein pa is an i_nt'éger selected from 1
through 2 and R’ is selected from the group consiSﬁi;;g'of hydrido and alkyl;

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

M is selected from the grdup consisting of N and R] -C;

R1 is selected from the group consisting of hydrido, hydroxy,
hydroxyamino, amidino, amino, cyano, hydroxyalkyl, alkoxy, alkyl,
alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalkyl, haloalkoxy, and
halo;

R2is ZO-Q;

Z° is selected from the group consisting of covalent single bond and
CHy;

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 by Rg, the other carbon adjacent to the carbon at the point of

attachment is optiohally 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 R12, and any carbon adjacent to both

R10 and R12 is optionally substituted by Rl 1;

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

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkylsulfonamido, alkylsulfinyl, alkylsulfonyl,
amidosulfonyl, monoalkyl amidosulfonyl, alkyl, alkoxy, halo, haloalkyl,
haloalkoxy, hydroxyalkyl, carboxy, carboxamido, and cyano;
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Rlo 4ad Rlz are independently selected frofu the group consisting of
hydrido, acétamido, haloacetamido, amidino, guanidino, atkyl, alkoxy,
hydroxy, amino, alkoxyamino, lower alkylamino, alkylsulfonamido,
amidosulfonyl, monoalkyl amidosulfonyl, dialkyl amidosulfonyl,
hydroxyalkyl, aminoalkyl, carboalkoxy, carboxy, carboxyalkyl,
amidocarbonyl, halo, haloalkyl, and cyano;

Y0 is formula (IV):
S
17 18
R R
N T N 6/

D ~ZD
r167 S\If/ Kng
QP (IV)
.65 6
whereinD ,D , J 7, and ) are independently selected from the group

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

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

is O, no more than one of Ds, D6, Js, and J6 is S, one of D5, DG, JS, and J6

must be a covalent bond when two of DS, D6, Js, and 36 are O and S, and no

more than four of DS, D6, JS, and 16 are N:

R16, R17, 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,
aminoalkyl, and cyano;

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

of RI6 and ng is Qb at the same time and that Qb is Qbeg
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Q is selected from the group consisting of NRZOR21 Q © wherein

Qb is hydndo, C(NRZS)NR23R24 and N(R )C(NRZS)N(RZB)(RM) with

the provisos that no more than one of R and R2 is hydroxy at the same time

and that no more than one of R23 and Rf"'4 is hydrqu_at the same time;

5 R20 R21 RB R24 R25 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,.

10 5. The compound as recited in Claim 4 having the Fonnula ora
pharmaceutically acceptable salt thereof, wherein; -
B is selected from the group consisting of ethyl, 2-propenyl, 2-
propynyl, propyl, isopropyl, trimethylene, tetramethylt_}ne, butyl, 2-butenyl, 3-
butenyl, 2-butynyl, sec-butyl, zert-butyl, isobutyl, 2-methylpropenyl, 2,2,2-
15 trifluoroethyl, 3,3 S-trifluoropropyl, and 2,2-diflucropropyl, 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;

R32 R33 and R34 are independently selected from the group

20  consisting of hydrido, amidino, guanidino, carboxy, methoxy, ethoxy,
isopropoxy, propoxy, hydroxy, amino, methoxyamind,_ ethoxyamino,
acetamido, triffucroacetamido, N-methylamino, dimethylamino, N-ethylamino,
methylthio, ethylthio, isopropylthio, triflnoromethyl, pentafluoroethyl, 2,2,2-
trifluoroethyl, triflucromethoxy, 1,1,2,2-tetraflucroethoxy, fluoro, chloro,

25 bromo, amidosulfonyl, N-methylamidosulfonyl, N,N-diméthylamidosulfonyl,
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 22,2-tnﬂuoro-1-
hydroxyethyl, methoxyearbonyl ethoxycarbonyl, amxdocarbonyl N-
methylaxmdoearbonyl_ N,N-dimethylamidocarbonyl, and cyano;
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A is sélecied from the group consisting of ifigle covalent bond, NH,
and N(CH3¥; g K

.o

M is selected from the group consisting of N and RI-C;

RY 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, methylthio, ethylthio, trifluoromethoxy, 1,1,2.2-
tetrafluoroethoxy, fluoro, chloro, and bromo;

R2isZ2°Q;

Z° is selected from the group consisting of a covalent single bond and

CHz;

Qs selected from the group consisting of phenyl, 2-thienyl, 3-thienyl,
2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-imidazotyl, 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 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 Rlo and R12 is optionally

substituted by R1 1;

1
R9, RI , and R13 are independently selected from the group consisting

of hydrido, amidino, guanidino, carboxy, methyl, ethyl, propyl, isopropyl,

methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino, N-methylamino,

N,N-dimethylamino, N-ethylamino, methylthio, ethylthio, isopropylthio,
197
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trifluoromethyl, pentafiuoroethyl, 2,2,2-trifluoroethyl, 2,2,3,3,3-
pentafluoropropyl, trifluoromethoxy, 1, 122-te&hﬂuoroethoxy, fluoro,
chloro, bromo, methanesulfonamido, axmdosulfonyl 'N-methylamidosulfonyl,
N,N-dimethylamidosulfonyl, hydroxymethyl, l-hydroxyethyl 2-
hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethyl, armdocarbonyl N-
methylamxdocarbonyl N, N-dlmethylanndocarbonyl and cyano;

R10 d R12 are independently selected from the group consisting of

hydrido, anndmo, guanidino, carboxy, carboxymethyl methyl, ethyl, propyl,
isopropyl, methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino,
methoxyamine, ethoxyamino, acetamido, tnﬂuorqgcet_anndo aminomethyl, 1-
aminoethyl, 2-aminoethyl, N-methylamino, dimetlylamino, N-ethylamino,
methanesulfonamido, amidosulfonyl, N—methylaniidosulfonyl, N,N-
dimethylamidosulfonyl, hydroxymethyl, l-hydroxiretliyl, 2-hydroxyethyl,
2 2,2-tﬁﬂuoro-l-hydroxyethyl methoxycarbonyl, E‘ethoxycarbonyl
amidocarbonyl, N-methylamidocarbonyl, N. N—d;methylanndocarbonyl
fluoro, chloro, bromo, and cyano;

Y0is selected from the group consisting of:

1-Q°4-Q% 2R3 R!7 5 R'® 6 R benzene,

2Q°5-0°6R! -4-R18-2-R pyridine,

3-Q -6-Q -2-R -5-R18-4~R19pynd1ne, 2-Q -4-Q -3-R16-6-R18pyrazme.

3~Q -6-Q -2-R18-5-R18-4-R19pyndazme

2.Q°5-Q%-6R 4R Boyrimidine, 50 -2-Qs-3-R16-6-R19pyﬁmidine,

3Q -S-Q 4R 6-2-R19tluophene 2-Q -5-Q -3-R16-4--R1 thiophene,

-Q -5-Q -4-R 6—2—11191' ,2—Q -S-Q -3-R 6—4—R1- -furan,

3-Q"5-Q° 4R 2R ®pyrrote, 2-Q°-5.0%3-R 6 4R Tpyrrote,

40°2.0%-5-R imidazole, 2.0°-4-0°-5-R! /imidazole,

3-Q-5-Q°-4-R Sisoxazole, 50°3-0°-4-R Sisoxazole,

198

* [ L M s *



PCT/US00/09806

WO 00/69832

10

15

20

25

2-Q —S-Q -4-ﬁ pymzole, 4-Q -2oQ -5-R g’tlnazole and

2—Q -5-Q -4-Rﬁthlazole,

R16 R Rls, 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, isopropylthio, trifluoromethylthio,
methylsulfinyl, ethylsulfinyl, methylsulfonyl, ethylsulfonyl, trifluoromethyl,
pentafluoroethyl, 2,2 2-trifluoroethyl, 2,2,3,3,3-pentafluoropropyl,
trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chioro, bromo,
amidosulfonyl, N-methylamidosulfonyl, N,N-dimethylamidosulfonyl,
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 2,2,2-trifluoro-1-
hydroxyethyl, and cyano;

RS and R*® are optionally QP with the proviso that no more than one

of R16 and R19 is Qb at the same time and that Qb is Qbe;

Qb is selected from the group consisting of NRZC’R21 Qbe wherein

Q is hydrido, C(NRZS)NR23R24 and N(R )C(NR25)N(R23)(R24),

the provisos that no more than one of R20 RZ1 Rm nd RZ4 can be

hydroxy, when any two of the group consisting of R2 R 1, R, and R24

are bonded to the same atom and that said Qb group is bonded directly to a

carbon atom;

R20 R21 RB R24 st and R26 are independently selected from the

group consisting of hydrido, methyl, ethyl, propyl, butyl, isopropyl, and hydroxy;
Qs is selected from the group consisting of a single covalent bond,
CHz, and CHzCHz.
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6. The compound as recited in Claim 4 having the Formula:

ora phannaceﬁtiéaflly acceptable salt thereof, whelféi.f'x.i;
A is selected from the group consisting of CH,N(CHz),

CHzN(CH2Ci‘I3'); CHzCHzN(CH3), and CH2CH£N(CH2CH3);
Mis seleeted from the group constsung of NandR! -C;

Rlis selected from the group consisting of hydndo, hydroxy, amino,
amidino, hydroxyammo amxnomethyl l-anunoethyl methylamino,
dimethylamino, cyano, methyl, ethyl, tnﬂuoromethyl pentafluoroethyl, 2,2,2-
trifluoroethyl, methoxy, hydrpxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,
methoxyamino, methylthio, ethyithio, trifluoromethoxy, 1,1,2,2-
tetrafluoroethoxy, fluoro, chloro, and bromo; o

R?is2°Q; |

2Z° is selected from the group consisting of cqvalent single bond and
CHoy; - _

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 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
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R13 and two atns from the carbon at the point f ftachment is optionally

N 12,
substituted by Rli, and any carbon adjacent to both Rw and R is optionally

substituted by RH,
9 11

R,R ,and R13 are independently selected from the group consisting

of hydrido, amidino, guanidino, carboxy, methyl, ethyl, propyl, isopropyl,
methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino, N-methylamino,
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,
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;

10

R 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, aminomethy}, 1-
aminoethyl, 2-aminoethyl, N-methylamino, dimethylamino, N-ethylamino,
methanesulfonamido, amidosuifonyl, N-methylamidosulfonyl, N.N-
dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,

2,2 2-triflnoro-1-hydroxyethyl, methoxycarbonyl, ethoxycarbonyl,
amidocarbonyl, N-methylamidocarbonyl, N,N-dimethylamidocarbonyl,

fluoro, chloro, bromo, and cyano;

Y? is selected from the group consisting of:
-Q 4-Q —Z-R -3-R -5—R —6-R benzene

18

2005056 R 4R 2. pyridine,

16 _ 18

16

3-0°6-0°2R ® 5 R™® 4 RPpyridine, 2-Q°4-0° 3R 6-6-R Bpyrazine,

18

3.Q°6Q°2R'® 5 R*® 4 R pyridazine,
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2Q°5Q%6-R' 4R Bpyrimidine, 5-Q°-2-0°3-R1®-6-R pyrimidine,

3.Q°-5-Q°4-R*®-2-R ®thicphene, 2-Qb-5-Q's-3-R1-'6--4-—R17thiophene,

3.9%5.0°4-R'%.2-R %furan, 2-0°-5.0°3-R "6 -4-R furan,
3-Q°5.0° 4R %2R pymrote, 2-0°5-0°3-R 10 4R T pymrole,

5 4-Qb-2-Qs-5-R19nnidam1e, 2Q°4-Q%5R

7imidaiole,
3.Q%5.Q°4 R Cisonazote, 5.0 3.0 4 R Cisoxazole,
2—Qb—5Qs4K16pymole, 4~Qb~2-Qs-5-R19thiaque; and
2-Qb-5Qs4Rl7t§ﬁazole;

R16, R17, _Rls, d R19 are independently selected from the group

10  consisting of hydrido, methyl, ethyl, isopropyl, propyl, amidino, guanidino,
| methoxy, ethoxy, isopropoxy, propoxy, hydroxy, amino, aminomethyl, 1-

aminoethyl, 2-aminoethyl, N-N-methylamino, dimethyl_amino, N-ethylamino,
methylthio, ethylthio, isopropylthio, trifluoromethyithio, methylsulfinyl,
ethylsulfinyl, mgthjrlsnﬂfonyl, ethylsulfonyl, trifluoromethyl, pentafluoroethyl,

15  2,2,2-trifluoroethyl, 2,2,3,3,3-pentaflucropropyl, trifluoromethoxy, 1,1,2,2-
tetraﬂuoroethoxy, fluoro, chloro, bromo, amidoSulfpﬁyl, N-
methylamidosulfonyl, N,N-dimethylamidosulfonyl, hydroxymethyl, 1-
hydroxyethyl, 2-hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethyl, and cyano;

Qb is selected from the group consisting of NR2=0R21,

20 C(NR25)NR23R24, and N(R26)C(NR25)N(R23)(R_24), with the provisos

that no more than one of RZO’ R21, R23, and R24 can be hydroxy, when any

two of the group consisting of RZO, Rzl, R23 , and R24 are bonded to the

sameatomandthatsaidegroupisbondeddirectlytoacarbonatom;
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R?'0 R21 R23 R:"'4 R25 and R2 are independently selected from

the group coﬁslstmg of hydrido, methyl, ethyl, propyl, butyl, isopropyl, and
hydroxy;

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

CHz, and CH2CH2.

7. The compound as recited in Claim 6 or a pharmaceutically acceptable salt
thereof, wherein;

A is selected from the group consisting of CHoN(CH3),
CH,N(CH,CHg), CHyCH,N(CHz), and CH,CH,N(CH,CHg):
M is selected from the group consisting of N and R-C;

R1 s selected from the group consisting of hydrido, hydroxy, amino,
amidino, hydroxyamino, aminomethyl, methylamino, cyano, methyl,
trifluoromethyl, methoxy, hydroxymethyl, methoxyamino, methylthio,
trifluoromethoxy, fluoro, and chloro;

RZisZ°Q;

Z° is selected from the group consisting of covalent single bond and
Cﬂz;

Q s selected from the group consisting of S-amino-3-
amidocarbonylphenyl, S-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-hydroxyphenyl, 3-carboxy-5-
aminophenyl, 3-chiorophenyl, 2-chlorophenyl, 3-cyanophenyl, 3-
dimethylaminophenyl, 2-fluorophenyl, 3-fluorophenyl, 2-hydroxyphenyl, 3-
hydroxyphenyl, 3-methanesuifonylaminophenyl, 2-methoxyphenyl, 3-
methoxyphenyl, 3-methoxyaminophenyl, 3-methoxycarbonylphenyl, 2-
methylaminophenyl, 3-metliylanﬁnophenyl, 2-methylphenyl, 3-methylphenyl,
4-methylphenyl, phenyl, 3-trifluoroacetamidophenyl, 3-trifluoromethylphenyl,
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2-trifluoromethylphenyl, 5-amino-2-thienyl, S-amino-3-thienyl, 3-bromo-2-
thienyl, 3-pyridyl, 4-pyridyl, 2-thienyl, and 3-thienyl;
Yois selected from the group consisting of:

1-Q°4Q°2R'%3.R""-5R"®.6R Pbenzene,

2.Q°-5-0"6R! 4-R'E.2-Rpyridine,

2P0t 2R S.5R!E -4~R19pyri dine,

3-Qb-5-Qs-4—Rl 6-2-R19thi0phene, and 2-Qb-5-Qs-3-RI6-4-RI7ﬂ1iophene;

Rl6'and R19 are independently selected from the group consisting of

hydrido, amidine, amino, aminomethyl, methoxy, methylamino, hydroxy,

* hydroxymethyl, fluoro, chloro, and cyano,

R16 and ng are opuona.lly Q with the provnso that no more than one

oleGandR 1sQ atthesamenmeandthatQ 1sQ ;

Rr7 and Rls are independently selected from the group consisting of

hydrido, fluoro, chloro, hydroxy, hydroxymethyl, amino, carboxy, and cyano;
Qb is selected from the group consisting of Qbe wherein Qbe is hydrido

and C(NR25)NR23R24

R23 R24, and R25 are independently selected from the group consisting of

hydrido and methyl;
Q’is CH,.
8. A compound as recited in Claim 7 or a pharmacentically acceptable salt
thereof where said compound is selected from the group consisting of:
2-[3-[2-[3-aminophenyl]-6-chioro-N- [[4-imin_omethylphenyl]methyl]-
5-[N,N-dimethylhydrazino}-4-oxo-1(4H)-pyrimidinyl]Jacetamide;
2-[3-[2-[3-aminophenyl]}-6-chloro-5-[N-ethyl-N-methylhydrazino}-N-
[[4-iminomethylphenyl]methyl}-4-oxo-1(4H)-pyrimidinyl}Jacetamide;
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2-{3-[2-[3-aminophenyl}-6-chloro-5-[N,N-diethylhydrazino}-N-{[4-
iminomethylphenyl]methyl}-4-oxo-1{4H)-pyrimidinyl]jacetamide;
2-[3-[2-]3-aminopheny1}-5-[N-(azetidin-1-yl)amino}-6-chloro-N- [[4-
iminomethylphenyl)methyl)-4-oxo-1(4H)-pyrimidinyl}}acetamide;
5 2-{4-[3-[3-aminophenyl]-N-[[4-iminomethylphenyl jmethyl]- 6-[N.N-
dimethythydrazino}-5-oxo-1(5H)-1,2,4-triazinylj}acetamide;
2-{4-[3-[3-aminophenyl]-6-[N-ethyl-N-methylhydrazino]-N-[[4-
iminomethylphenylJmethyl}-5-oxo-1(5H)-1,2 4-triazinylJjacetamide;
2-[4-[3-[3-aminophenyl}-6-[N,N-diethylhydrazino]-N-[[4-
10  iminomethylphenyllmethyl]-S-oxo-1(5H)-1,2.4-triazinyl]]acetamide;
2-[4-[3-[3-aminophenyl]-6-[N-(azefidin-1-yl)amino}-N-[[4-
iminomethylphenyllmethyl}-5-oxo-1(5H)-1,2 4-triazinyl]Jacetamide.

9. The compound as recited in Claim 2 having the Formula:

SN/RZ
A \/[(j)\ YO
H H
O _

15
or a pharmaceutically acceptable salt thereof, wherein;
B is the Formula:
R3 4
R3 3 35
R3 2 R3 )

3
R32, R3 , R34, R35, and R36 are independently selected from the

20  group consisting of hydrido, acetamido, haloacetamido, amidino, guanidino,
alkoxy, hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio,
amidosuifonyl, monoalkyl amidosulfonyl, dialkyl amidosulfonyl, alkyl, halo,
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haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido,
cyano, and Qb; _

A is selected from the group consisting of ;in;gle covalent bond and

7 L o ,
(CH (RIS))pa_(_W )y Wherein rr is an integer selected from O through 1, pa is
o 7 I
5 aninteger selected from O through 3, and W' is selected from the group
7
consisting of (R7)NC(O) and NRR );
7
R is selected from the group consisting of hydrido, hydroxy and alkyl;

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

10 M is selected from the group consisting of N and RI-C;

Rlis selected from the group consisting of hydrido, hydroxy,
hydroxyamino, amidino, amino, cyano, hydroxyalkyl, alkoxy, alkyl,
alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalkyl, haloalkoxy, and
halo; '

15 R2is2°Q;

Z° is selected from the group consisting of a covalent single bond, O,

S. NH, and CH,;

_ 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

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

: : 12 . 10 12,
optionally substituted by R, and any carbon adjacenttobothR™ and R is

25 optionally substituted by Rl 1;
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Rg, lllu, and R13 are independently selected from the Qoup
consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkylsulfonamido, alkylsulfinyl, alkylsulfonyl,
amidosulfonyl, monoalkyl amidosulfonyl, alkyl, alkoxy, halo, haloalkyl,
haloalkoxy, hydroxyalkyl, carboxy, carboxamido, and cyano;

R10 and R12 are independently selected from the group consisting of

hydrido, acetamido, haloacetamido, amidino, guanidino, atkyl, alkoxy,
hydroxy, amino, alkoxyamino, lower alkylamino, alkylsulfonamido,
amidosulfonyl, monoalkyl amidosulfonyl, dialky! amidosulfonyl,
hydroxyalkyl, aminoalkyl, carboalkoxy, carboxy, carboxyalkyl,
amidocarbonyl, halo, haloatkyl, and cyano;

¥° is formula (IV):
S
17 18
R DN N /R

(1IV)
. 3.6 JS 6 .
wherein D", D , J , and J ~ are independently selected from the group

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

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

1s O, no more than one of D5, D6, Js, and 16 is S, one of DS, D6, 15, and .16

must be a covalent bond when two of D5, D6, 15, and 16 are O and S, and no

more than fourost, D6, JS, and J6 are N;

Rls, Rn, Rls, and R19 are .independently selected from the group

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

R16 and R19 are optionally Q with the prov:so that no more than one

ofR andRrgisQ atthesametimeandthatQ 'iéQ ;

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

hydrido, and C(NRZS)NRZSR24 with the provisos that no more than one of R20

and R21 is hydroxy at the same time and that no more than one of R23 and R24 is
hydroxy at the samé time;

R20 R21 R23 R24 and st 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.

10. The compound as recited in Claim 9 or a pharmaceutically acceptable salt

thereof, wherein;
B is the Formula:
34
R3 3 R3 5
R3 2 R3 6.

.
*

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,
methylthio, ethyithio, isopropylthio, trifluoromethyl, pentafluoroethyl, 2,2,2-
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tﬁﬂuoroethsrl, 2,2,3,3 3-pentafluoropropyl, trifluoromethoxy, 1,1,2.2-
tetraﬂuoroethdxy, flvoro, chloro, bromo, amidosulfonyl, N~
methylamidosuifony}, N,N-dimethylamidosuifonyl, hydroxymethyl, 1-
bydroxyethyl, 2-kydroxyethyl, 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 single covalent bond, NH,

N(CH3), N(OH), CH,, CH3CH, CF3CH, NHC(0O), N(CH3)C(0),

C(O)NH, C(O)N(CH3), CHyCHy, CH,CH,CH,, CH3CHCH,, and

CF3CHCHy;

M is selected from the group consisting of N and RI-C;

Rlis 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;

R2is2°Q;

Z° is selected from the group consisting of a 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, 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 R13, a carbon adjacent to R9 and two atoms from the carbon at
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the point of attachment is optionally substituted by Rl-o, a carbon adjacent to

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

substituted by Rlz, and ahy carbon adjacent to both _l_{lo and R12 is optionally

substituted by Ru;

11 3 :
, and R1 are independently selected from the group consisting

Rg, R
of hydrido, amidino, guanidino, carboxy, methyl, ethyl, propyl, isopropyl,
methoxy, ethoxy, isopropoxy, propoxy, hydroxy, anﬁno, N-methylamino,
N,N-dimethylamino, N-ethylamino, methylthio, ethylthio, isopropylthio,
trifluoromethyl, pentafluoroethyl, 2,2,2-triflucroethyl, 2,2,3,3 3-
pentafluoropropyl, trifluoromethoxy, l,l,2,2—tetraﬂu_droethoxy, fluoro,
chloro, bromo, methanesulfonamido, amidosulfonyl, N-methylamidosulfonyl,
N,N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-
hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethyl, amidocarbonyl, N-
methylamidocarbonyl, N,N-dimethylamidocarbonyl, and cyano;

R10 and R.n 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-methylamidoéulfonyl, N,N-
dimethylamidosulfonyl, hydroxymethyl, l-hydroxyethyl, 2-hydroxyethyl,
2,2 2-trifluoro-1-hydroxyethyl, methoxycarbonyl, ethoxycarbonyl,
amidocarbony!, N-methylamidocarbonyl, N,N-dimethylamidocarbonyl,
fluoro, chloro, bromo, and cyano; :

Y’ is selected from the group consisting of:

1-Q°4-0° 2R 163 R 175 818 6 R Ppenzene,

2-Qb-5~Qs-6-R17—4—-R18-2—R19pyridine,
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: 5. .16
3~Q -6-Q -2-R 6—5—R 8-4—R pyridine, 2-Q -4-Q 3R -6R 8pyrazme, 3-

Q -6-Q -2-1118-5-1{18-4—1{1 pyridazine,

2.Q°-50°6-R! 4R Bpyrimidine, 5.0°2-Q"-3-R'8-6-R  pyrimidine,
3-Q°-5-0°4-R 5.2 R thiophene, 2-0°-5-0%-3-R % 4R ihiophene.

3.Q°5-Q°-4-R"®.2.R *furan, 2-0>-5-0°3-R'®-4-R furan,

b
3.Q°-5-Q°4-R"6.2-R pymote, 2Q°-5.0°3-R 4R Tpyrrole,

4QP2-Q%-5R Pimidazole, 2-0°4-Q"-5-R imidazole,

3.Q%-5.0° 4R Sisoxazole, 5-Q°-3-Q°4-R Cisoxazale,

2.Q°-5-Q°4-R Spyrazole, 4-0°-2-0°-5R Pthiazole, and
2-Q°-5.-0°-4-R" "thiazole:

RIG, RI7, Rls, and R19 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, isopropylthio, trifluoromethylthio,
methyisulfinyl, ethylsnlﬁnyl, methylsuifonyl, ethylsuifonyl, triflaoromethyl,
pentafluoroethyl, 2,2 2-trifluoroethyl, 2,2,3,3,3-pentaflucropropyl,
trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chlore, bromo,
amidosulfonyl, N-methylamidosulfonyl, N,N-dimethylamidosulfonyl,
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 2,2,2-trifluorc-1-
hydroxyethyl, and cyano;

6
R1 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° is Q°°

Qb is selected from the group consisting of Qbe wherein Qbe is hydrido

and C(NRZS)I\JTR?-%R:"'4 with the proviso that no more than one of R23 and R24

hydroxy at the same time;
211
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R23 R24 and R25 are independently selected from the group consisting of

hydndo, methyl, ethyl, and hydroxy;
Q is selected from the group consisting ofa smgle covalent bond, CH,

and CHzCHz.

11. The compound as recited in Claim 10cra phannaceutncally acceptable salt
thereof, wherein; .

B is selected from the group consisting of 2-a1hinophenyl, 3-
aminophenyl, 3-amidinophenyl, 4-amidinophenyl, 3-carboxyphenyl, 3-

10  carboxy-5-hydroxyphenyl, 3-chlorophenyl, 4-chk>'i’0p_henyl, 3.4
dichlorophenyl, 2-flucrophenyl, 3-flucropheny!, 3 4-difluorophenyl, 3-
hydroxyphenyl, 4-hydroxyphenyl, 3-methoxyaminophenyl 3-methoxyphenyl,
4-methoxyphenyl, 3-methylphenyl, 4-methylphenyl, phenyl and 3-
trifluoromethylphenyl;

15 A is selected from the group consisting of CHi, CH3CH, CF5CH,
NHC(0), CHyCHy,and CH,CH,CHy; |
M is selected from the group consisting of.N and Rl-C;

R1is selected from the group consustmg of hydndo, hydroxy, amino,
amidino, hydroxyamino, aminomethyl, methylammo, cyano, methyl,
20 trifluoromethyl, methoxy, hydroxymethyl, methoxyarmno methylthio,
trifluoromethoxy, fluoro, and chioro;

R2isZ°.Q;
Z0 is selected from the group consisting of a covalent single bond, O,

S, NH, and CH,;

25 Qs selected from the group consisting of 5-amino-3-
amidocarbonylphenyl, 5-amino-2-fluorophenyl, 3-amino-5-
hydmxymethylphenyl, 5-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-

30  hydroxyphenyl, 3-carboXymethyl-5—aminophenyl, 3-carboxymethyl—5—
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hydroxyphenyl, 3-carboxymethylphenyl, 3-chlt:5i'o§henyl, 2-chlorophenyl,
2 6-dichloropheny!, 3-cyanophenyl, 3-dimethylaminophenyl, 2-fluorophenyl,
3-fluorophenyl, 2,5-difluoropheityl, 2-hydroxyphenyl, 3-hydroxypheny, 3-
methanesulfonylaminophenyl, 2-methoxyphenyl, 3-methoxyphenyl, 3-
methoxyaminopheny}, 3-methoxycarbonyiphenyl, 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 selected from the group consisting of:

1-Q°4-0% 2R 3.R"7-58 '8 6-R Pbenzen,

1 8

20°5-Q*-6-R! 74 R'E.2 R pyridine,

3.0°6-Q"2-R 5. R 4R pyridine,

1 16

3.Q°-5.Q°4-R %2R ®thiophene, and 2.Q°-5-0°3-R '® 4R ihiophene;

R16 and ng are independently selected from the group consisting of

hydrido, amidino, amino, aminomethyl, methoxy, methylamino, hydroxy,
hydroxymethyl, fluoro, chloro, and cyano;
R"6 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 Q° is Q°;

R17 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
25,23 24

and C(INR )NR R ;

R23, R24, and RZS are independently selected from the group consisting of
hydrido and methyl;

QisCH,.
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12. The compound as recited in Claim 9 having the Formula:

or a pharmaceutically acceptable salt thereof, whei‘éin;-

Bisthe Formula:
34
Ik <35
R3 2 36
S ;

R32 R33 R34 R35 and R:‘}6 are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, amidino, guanidino,

alkoxy, hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio,

amidosulfonyl, monoalkyl amidosulfony), dialkyl amidosulfonyl, alkyl, halo,
10  haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido,

cyano, and Qb;
A is selected from the group consisting of smgle covalent bond and
(CH(R )) (W )er Wherein rr is an integer selected from 0 through 1, pa is

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

R15 is selected from the group consisting of hydrido, halo, alkyl, and
haloalkyl; |
M is selected from the group consisting of N and Rl-C;
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R is selected from the group consisting of hydrido, hydroxy,
hydroxyamin®, midino, amino, cyano, hydroxyatkyl, alkoxy, alkyl,
alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalkyl, haloatkoxy, and
halo;

RZis ZO—Q;

Z° isa covalent single bond;

Q is selected from the group consisting of aryl and heteroaryl wherein a
carbon adjacent to the carbon at the point of attachment is 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 Rg and two atoms from the
carbon at the point of attachment is optionally substituted by R 10, a carbon

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

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

optionally substituted by RI ! ;

11, and R13 are independently selected from the group

)
R,R
consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkoxy, alkylsulfinyl, alkylsulfonyl, amidosulfonyl,
monoalkylamidosulfonyl, atkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
carboxy, carboxamido, and cyano;

Rlo and RI2 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;

YD is formula (IV):
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o (IV)

wherein DS, 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, K is C, no more than one of D", D6 15 and J6

5 isO,nomorethanoneofDS,D6 Js andJ is S, oneofD D, Jsand.l

must be a covalent bond when two of D5 D6 J5 and .16 are O and S, and no

morethanfourofD D6 J5 andJGa:eN

R16 R Rls, and R are independently selected from the group-

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

10  hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
ammoalkyl and cyano,

R and R 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

15 Q is selected from the group consisting of NRZORZ1 Q © wherein Qbe is

hydrido, a.nd C(NR25)NR23R24

R20 R21 R23 RZ4 and R25 are mdependently selected from the group

consisting of hydrido and alkyl;
Q*is CH,.
20
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13. The compound as recited in Claim 12 or a pharmaceutically acceptable salt

thereof, wherein;
B is the Formula:
34
R3 3 R3 5
R3 2 R3 6
5 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, methyithio,
ethylthio, trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl, fluoro,
chioro, bromo, amidosulfonyl, N-methylamidosuifonyl, hydroxymethyl,
10 amidocarbonyl, carboxy, cyano, and Qb;
A is selected from the group consisting of single covalent bond, NH,

N(CHg), CHy, CH3CH, and CHyCHy;
M is selected from the group consisting of N and Rl -C;

R is selected from the group consisting of hydrido, hydroxy, amino,
15 amidino, hydroxyamino, aminomethyl, methylamino, cyano, methyl,
trifluoromethyl, methoxy, hydroxymethyl, methoxyamino, methylthio,
trifluoromethoxy, fluoro, and chioro;

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,
20  wherein a carbon adjacent to the carbon at the point of attachinent 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
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Rlo, a carbon adjacent to RB and two atoms from the carbon at the point of

attachment is optionally substituted by R12, and any carbon adjacent to both

R10 and R12 is optionally substituted by Rl l,

R9, R1 1, and Rls are independently selected from the group consisting

of hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, methylthio,_niﬂuorbmethyl, pentafluoroethyl, 2,2,2-
trifluoroethyl, fluoro, chloro, bromo, amidosulfonyl, N-methylamidosulfonyl,
N,N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, amidocarbonyl,
N-methylamidgcafbonyl, carboxy, and cyano; "

R10 and Rlzl are independently selected from the group consisting of

hydrido, amidino, amidocarbonyl. N~methylatmdocarbonyl guanidino,
methyl, ethyl, methoxy, ethoxy, hydroxy, hydroxymethyl 1-hydroxyethyl, 2-
hydroxyethyl, carboxy, carboxymethyl amino, acetam1do trifluoromethyl,

* pentafluoroethyl, 2,2,2-trifluoroethyl, mﬂuomacetamglo, aminomethyl, N-

methylamino, dimethylamino, amidosulfonyl, N-meths'lamidosulfonyl, N,N-
dimethylamidosulfonyl, methoxycarbonyl, flucro, chloro, bromo, and cyano;

Y? is selected from the group consisting of:

1-Q°40°2-R1%.3.R175R'®.6.R Pbenzene,

2Q°5-Q°6-R 4R 2R Ppyridine, 2-Q°5.0° 3R 16 4 R thiophene,

3.Q°-6-Q°2R'®.5R*® 4 R pyridine, 3-Q°-5-Q°4-R 'C-2-R thiophene,

3-Q°5-Q°4-R'®.2.R%furan, 2-Q".5-0°3-R 1°-4. R furan,

3.Q°5-Q°4-R'®.2.R pymote, 2-Q°-5-Q°3-R 1® 4R "pyrrote,

4Q"2-Q"5-R  thiazote, and 2-Q°-5-Q° 4R "thiazole;

RI6; R17, 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, triflucromethyithio, methylsulfinyl,

—
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methylsulfoﬂs;l trifluoromethyl, pentafluoroethyl, 5,2,2-triﬂnoroethyl
tnﬂuorometh@xy, fluoro, chloro, amidosulfonyl, N—methyla:mdosulfonyl

hydroxymethyl carboxy, and cyano.

Qb is selected from the group consisting of NRzoR21 and

C(NRZS)NRBRM, with the proviso that said Q group is bonded directly to a

carbon aton;

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

consisting of hydrido, methyl, and ethyl;
Q’is CH,.

14. The compound as recited in Claim 13 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-difluorophenyl, 3-
hydroxyphenyl, 4-hydroxyphenyl, 3-methoxyaminophenyl, 3-methoxyphenyl,
4-methoxyphenyl, 3-methylphenyl, 4-methylphenyl, and phenyl;

A is selected from the group consisting of CH,, CH3CH, CF3CH,
NHC(0), CHyCHj,and CH,CHCHy;
M is selected from the group consisting of N and Rl -C;

R is selected from the group consisting of hydrido, hydroxy, amino,
methyl, trifluoromethyl, fluoro, and chloro;

R 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,
3-amino-2-methylphenyl, S-amino-2-methylthiophenyl, 3-aminophenyl,
benzyl, 3-carboxyphenyl, 3-carboxy-5-aminophenyl, 3-carboxy-5-
hydroxyphenyl, 3-carboxymethyl-5-aminophenyl, 3-carboxymethyl-5-
hydroxyphenyl, 3-carboxymethylphenyl, 3-chlorophenyl, 2-chlorophenyl, 3-
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cyanophenyl, 3- dxmethylaxmnophenyl 2-fluorophenyl, 3-fluorophenyl, 2,5-
difluorophbenyl, 2-hydroxyphenyl 3-hydroxyphenyl; 3-
methanesulfonylaminophenyl, 2-methoxyphenyl, 3-methoxyphenyl. 3-
methoxyaminophenyl, 3-methoxycarbonylphenyl, 2—inethylaminophenyl 3-
methylaminophenyl, 2-methylphenyl, 3-methylphenyl 4-methylphenyl,
phenyl, 3-tnﬂuoroacetanndophenyl 3-tnﬂuoromethylphenyl 2-
trifluoromethylphenyl, 5-amino-2-thienyl, 5—atmno-3-t.h1enyl 3-bromo-2-
thienyl, 3-pyridyl, 4-pyridyl, 2—tlnenyl and 3-th1enyl

Y’ is selected from the group consisting of '

-Q 4-Q -2-R16—3—R17-5-R18-6-R19benzene, |

2-Q°-5-Q%6 R -4-R '8 2R %pyridine,
3.Q°-6-Q*2-R .5 R™® 4 R pyridine,
3-Q°-5-Q*4-R %2 RPhiophene, and 2-Q-5-0°3-R 1®-4 R ihiophene;

R16 and R_l9 are independently selected from the groi:p consisting of

hydrido, amidino, amino, aminomethyl, methoxy,'meﬁhylamino, hydroxy,
hydroxymethyl, fluoro, chloro, and cyano;
R16 and R'1? are optionally Qb with the prdviso that no more than one
of R16 and R19 is Qb at the same time and that Qb is Qbe;
Rn and R18 are independently selected from the group consisting of
hydrido, fluoro, chloro, hydroxy, hydroxymethyl, amino, carboxy, and cyano;
Q is selected from the group consisting of Q wherein Q is hydrido

and C(NRZS)NR%R24

R23 R24, and st are mdependently selected from the group consisting of

hydrido and methyl;
Q®is CH,.
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15. The compound as recited in Claim 14 ora pharmaceuucally acceptable salt
thereof, wherein;

B is stiected from the group consisting of 3~annnophenyl 3-
amidinopheny), 4-amidinophenyl, 3-chlorophenyl, 4-chlorophenyi, 3,4-
dichiorophenyl, 2-fluorophenyl, 4-methylphenyl, and phenyl;

A is selected from the group consisting of CHy, NHC(O),
CH2CH2,and CHzCHzCHZ,
M is selected from the group consisting of N and Rl -C;

R1 is selected from the group consisting of hydrido, fluoro, and
chloro;

R? is selected from the group consisting of 3-aminophenyl, benzyl, 3-
chlorophenyl, 3-dimethylaminophenyl, 3-hydroxyphenyl, 3-
methanesulfonylaminophenyl, 3-methylaminophenyl, 2-methylphenyl, 3-
methyiphenyl, phenyl, 3-trifluoroacetamidophenyl, 3-bromo-2-thienyl, 2-
thienyl, and 3-thienyl; ,

Y is selected from the group consisting of 5-amidino-2-thienylmethyl,
4-amidinobenzyl, 2-fluoro-4-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:

2
"T/ \( R
N N
O
or a pharmaceutically acceptable salt thereof, wherein:

R2 is 3-aminophenyl, B is 3-chlorophenyl, A is CHZCHZ, Y0 is4-
amidinobenzyl, and M is CH;
R?is 3-aminophenyl, B is phenyl, A is CH,, Y’ is 4-amidinobenzyl, and
Mis CH;
221
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R?is phenyl, B is 3-chlorophenyl, A is CH,CH,, YOis 4-amidinobenzyl,
and Mis CH; _

R2is 3-dimethylaminophenyl, B is phenyl, A is CH,CH,, Ylisa
amidinobenzyl, and M is CH;
_ R%is 2-methylphenyl, B is phenyl, A is CHZCHZ’ YCis 4-amidinobenzyl,
and Mis CH; |

_ R%is phenyl, B is 3-aminophenyl, A is C(O)NH, Yis 4-amidinobenzyl,

and Mis CH;

R2 is phenyl, B is 3-amidinophenyl, A is CH,, Y® is 4-amidinobenzy,
and Mis CH;

R2is 3-(N-methylamino)phenyl, B is phenyl, A is CHyCH,, Ylisa
amidinobenzyl, and M is CH; '

R? is 3-methylsulfonamidophenyl, B is phenyl, A is CH,CH,, Y° is 4-
amidinobenzyl, and M is CH;

R? is phenyl, B is 4-amidinophenyl, A is CH,, Y° is 4-amidinobenzyl,
and M is CH; '

R is 3-methylaminophenyl, B is phenyl, A is CH,CH,, Y is 4-
amidinobenzyl, and M is CH;

RZis phenyl, B is phenyl, A is CH,, Ylis 4-amidinobenzyl, and M is CH;

R is 3-methylphenyl, B is 4-phenyl, A is CH,CH,, Y’ is 4-
amidinobenzyl, and M is CH;

R?is 3-aminophenyl, B is 3-chlorophenyl, A is CH,CH,, Y0isa
amidinobenzyl, and M is CCl;

R?is 3-aminophenyl, B is phenyl, A is CH,, Y%is 4-amidinobenzyl, and
Mis CCl;

R? is phenyl, B is 3-chlorophenyl, A is CH,CH,, Y° is 4-amidinobenzyl,
and M is CCl;

L BN
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R is 3-dimethylaminophenyl, B is phenyl, A is CH,CH,, Y is 4-
amidinobenzyl, and Mis CCl; S

R2 is 2-methylphenyl, B is phenyl, A is CH,CH,, Y° is 4-amidinobenzyl,
and M 1s CCl;

R is phenyl, B is 3-aminophenyl, A is C(O)NH, Y° is 4-amidinobenzy!,
and M is CCL;

R2is phenyl, B is 3-amidinophenyl, A is CH,, Yo is 4-amidinobenzyl,
and M is CCl;

R2 is 3-(N-methylamino)phenyl, B is phenyl, A is CHyCH,, Y is 4
amidinobenzyl; and M is CCl;

R? js 3-methylsuifonamidophenyl, B is phenyl, A is CH,CH,, Y®is 4-
amidinobenzyl, and M is CCl;

R2 is phenyl, B is 4-amidinophenyl, A is CH,, Yois 4-amidinobenzyl,
and M is CCI;

R? is 3-methylaminophenyl, B is phenyl, A is CH,CH,, Y’ is 4-
amidinobenzyl, and M is CCl;

R is phenyl, B is phenyl, A is CH,, Y° is 4-amidinobenzyl, and M is
cCl;

R? is 3-methylphenyl, B is 4-phenyl, A is CH,CH,, Y’ is4-
amidinobenzyl, and M is CCl;

R? is 3-aminophenyl, B is 3-chlorophenyl, A is CH,CH,, Y’ is 4-
amidinobenzyt, and M is CF;

R? is; 3-aminophenyl, B is phenyl, A is CH,, Y%is 4-ami&inobenzyl, and
Mis CF;

R is phenyl, B is 3-chlorophenyl, A is CH,CH,, Y" is 4-amidinobenzyl,
and M is CF;

_____—-————'_d—‘__‘_—/———‘.
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RZ, is 3-dimethylaminophenyl, B is phenyl, A is CH,CH,, Ylis4
amidinobenzyl, and M is CF;

R s 2-methylphenyl, B is phenyl, A is CH,CH,, YCis 4-amidinobenzyl,
and M is CF;

R? is phenyl, B is 3-aminophenyl, A is C(O)NH, Y° is 4-amidinobenzy!.,
and Mis CF; |

R%is phenyl, B is 3-amidinophenyl, A is CH,, YYis 4-amidinobenzyl,
and Mis CF;

R?is 3-(N-methylamino)phenyl, B is phenyl, A is CHyCH,, Y0isa

amidinobenzyl, and M is CF;

R? s Srniethylsulfonmnidophenyl, Bis phenyl, A is CH,CH,, Ylisa
amidinobenzyl, and M is CF;
R?is phenyl, B is 4-amidinophenyl, A is CH,, vlis 4-amidinobenzyl,

and M is CF;

R2is 3-methylaminophenyl, B is pheny}, A is CHyCH,, Ylis4
amidinobenzyL and M is CF;

RZis phenyl, B is phenyl, A is CH,, YCis 4-amidinobenzyl, and M is CF;

R2 s 3_’-methylphenyl, B is 4-phenyl, A is CH,CH,, Ylis4-
amidinobenzyl, and M is CF;

R%is 3-aminophenyl, B is 3-chlorophenyl, A i is CHZCHz, Yisa
amxdmobenzyl and Mis N;

R? s 3_-aminophenyl, B is phenyl, A is CH,, YO is 4-amidinobenzyl, and
MisN;

R?is phenyl, B is 3-chlorophenyl, A is CH2CH2, Ylis 4-amidinobenzyl,
andMisN; - |

R?js 3-dimethylaminophenyl, B is phenyl, A is CHyCH,, Ylisa
amidinobenzyl, and M is N;
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R? 18 2methylphenyl, B is phenyl, A is CH,CH,, Y° is 4-amidinobenzyl,
andMisN; .

R2 is phenyl, B is 3-aminophenyl, A is C(O)NH, Y° is 4-amidinobenzyl,
and Mis N;

RZis phenyl, B is 3-amidinophenyl, A is CH,, Yois 4-amidinobenzyl,
and MisN; '

R? is 3-(N-methylamino)phenyl, B is phenyl, A is CHyCH,, Y’ is 4-
amidinobenzyl, and M is N;

R?is 3-methylsulfonamidophenyl, B is phenyl, A is CHyCH,, Ylis4
amidinobenzyl, and M is N;

RZis phenyl, B is 4-amidinophenyl, A is CH,, Y0is 4-amidinobenzyl,
and MisN;

R? is 3-methylaminopheny!, B is phenyl, A is CH,CH,, Y® is 4-
amidinobenzyl, and M is N;

R2is phenyl, B is phenyl, A is CH,, Y° is 4-amidinobenzyl, and M is N;

R? is 3-methylpheny), B is 4-phenyl, A is CH,CH,, Y’ is 4-
amidinobenzyl, and M is N.

| VA

225



WO 00/69832

10

15

20

PCT/US00/09806

17. The compound asrecited in Claim 2 having the Formula:
R s
g S/ o
N\/”\ /Y_o. i

ora phannaceuticélly 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
group B is optiotially substituted at any carbon up to and including 6 atoms
from the point of attachment of B to A w1th one or more of the group

3
consisting of R32 R33 R34 R35 and R 6

R:‘;2 R33 R34 R35 and R?’6 are mdependently selected from the

group consisting of hydrido, acetamido, haloacetamxdo, a.lmdmo, guanidino,
alkoxy, hydroxy, amino, alkoxyammo lower alkylaxmno, alkylthio,
amidosulfonyl, monoalkyl amxdosulfonyl dxalkyl axmdosulfonyl alkyl, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, carboalkoxy, carboxy, carboxamido,

cyano, and Q ;
A is selected from the group consisting of single covalent bond and
(CH(R"))pq-(W ) wherein s an integer selected from 0 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);
R’ is selected from the group consisting of hydrido, hydroxy and alkyl:

R s selected from the group consisting of hydrido, halo, alkyl, and
haloalkyl;
M is selected from the group consisting of N and Rl-C;

226

-
L



WO 00/69832

10

15

20

25

PCT/US00/09806

RY is selected from the group consisting of hydrido, hydroxy,
hydroxyamitie, amidino, amino, cyano, hydrogyalkyl, alkoxy, alkyl,
alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalkyl, haloalkoxy, and
halo;

R2is2°-Q;

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

S, NH, and CH,;

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 Rg, the other carbon adjacent to the carbon at the point of attachment is
optionally substituted by Rls, a carbon adjacent to R9 and two atoms from the
carbon at the point of attachment is optionally substituted by R]O, a carbon

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

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

optionally substituted by Ru;

Rg, R1 l, and R13 are independently selected from the group

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylithio, alkylsulfonamido, alkylsulfinyl, alkylsulfonyl,
amidosulfonyl, monoalkyl amidosulfonyl, alkyi, alkoxy, halo, haloalkyl,
baloalkoxy, hydroxyalkyl, carboxy, carboxamido, and cyano;

RIO 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 amidosulfony!, dialkyl amidosulfonyl,
hydroxyalkyl, aminoalkyl, carboalkoxy, carboxy, carboxyalkyl,
amidocarbonyl, halo, haloalkyl, and cyano;

Y? is formuta (IV):

T
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(IV) :
. o .6 JS 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

5 is O, no more than one of D5, D6. JS, and 16 is S, one of Ds, D6, JS, and 36

must be a covalent bond when two of D5, D6, J5

more than four of Ds, D6,_ JS, and J6_ are N;

,andJsareOandS,andno

R16, Rl7, Rls,_ and R19 are independently selected from the group

consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
10 hydroxy, amino, lower alkylamino, al_kylthio, alkylsulfinyl, alkylsulfonyl,
alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
aminoalkyl, and cyano; _
Rlﬁ and ng are optionally Qb with the proviso that no more than one
of R16 and R19 is Qb at the same time and that Qb is Q_be;

15 Qb is selectgd from the group consisting of NRZ_DRZI, Qbe wherein

Qb'= is hydrido, C(NR25)NR23R24, and N(RZG)C(NRZS)N(RZS)(R%), with

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

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

RZO’ R21, R23, R24, R25, and R26 are independently selected from the

20  group consisting of hydrido, alkyl, and hydroxy;
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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 acceptable 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-butynyl, sec-
butyl, terz-butyl, isobutyl, 2-methylpropenyl, 1-pentyl, 2-pentenyl, 3-pentenyl,
4-pentenyl, 2-pentynyl, 3-pentynyl, 2-pentyl, 1-methyl-2-butenyl, 1-methyl-3-
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-
pentenyl, 1-methyi-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-S-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-peatenyl,
1-butyl-2-propenyl, 1-ethyl-2-pentynyl, 1-ethyi-3-pentynyl, 2,2,2-
trifluoroethyl, 2,2-difluoropropyl, 4-trifluoromethy}-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;

32 33 _3 :
R, R3 R 4, R35, and R36 are independently selected from the

group consisting of hydrido, amidino, guanidino, carboxy, methoxy, ethoxy,
isopropoxy, propoxy, hydroxy, amino, methoxyamino, ethoxyamino,
acetamnido, 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-
tetraflucroethoxy, fluoro, chioro, bromo, amidosulfonyl, N-
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methylarmdosulfonyl N N-dlmethylaxmdosulfonyl hydroxymethyl, 1-
hydroxyethyl, 2-hydroxyethyl 2,2,2-mﬂuoro-l-hydroxyethyl
methoxycarbonyl, ethoxycarbonyl, amidocarbonyl, N-methylamidocarbonyl,

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

C(O)NH, C(O)N(CH3), CH,CH,, CHyCH,CH5, CH3CHCH,. and
CF3CHCH»;
Mais selected from the group consisting of N and Rl-C;

R is selected from the group consisting of hydrido, hydroxy, amino,
amidino, hydroxyamino, aminometh}"l, 1-aminoethyl, methylamino,
dimethylamino, cyano, methyl, ethyl, trifluoromethyl, pentafluoroethyl, 2,2,2-
trifluoroethyl, methoxy, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,
methoxyamino, methylthio, ethylthio, tnfluoromethoxy, 1,1,22-
tetrafluoroethoxy, fluoro, chloro, and bromo;

R?is 2°Q;
20 is selected from the group consisting of a covalent single bond, O,

S, NH, and CHy;

Qs selected from the group oonsisﬁng 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-
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

. 13 . 9
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
R13 and two atoms from the carbon at the point of attachment is optionally
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substituted by R12, and any carbon adjacent to both _Rlo and Rlz is optionally

11

-
*

substituted by R

1, and R13 are independently selected from the group consisting

R,R'
of hydrido, amidino, guanidino, carboxy, methyl, ethyl, propyl, isopropyl, -
methoxy, ethoxy, isopropoxy, propoxy, lydroxy, amino, N-methylamino,
N,N-dimethylamino, N-ethylamino, methylthio, ethylthio, isopropylthio,
trifluoromethyl, pentafluoroethyi, 2.2,2-trifluoroethyl, 2,2,3,3,3-
pentaftuoropropyl, triflucromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro,
chloro, bromo, methanesulfonamido, amidosulfonyl, N-methylamidosulfonyl,
N,N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-
hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethyl, amidocarbonyl, N-
methylamidocarbonyl, N,N-dimethylamidocarbonyl, and cyano;

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,
methanesulfonamido, amidosulfonyl, N-methylamidosulfonyl, N.N-
dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2—hydmxyethyl,
2.2 2-trifluoro-1-hydroxyethyl, methoxycarbonyl, ethoxycarbonyl,
amidocarbonyl, N-methylamidocarbonyl, N,N-dimethylamidocarbonyt,
ftuoro, chloro, bromo, and cyano; .

Y’ is selected from the group consisting of:

1.Q°4-Q 2R 3.8 5 R'® 6 R benzene,

2.0°-50%6R"4R'® 2R pyridine,

3.Q°-6.Q%-2-R "S5 R™® 4 R pyridine, 2.0°4-Q° 3-R'S-6-R Bpyrazine, 3-

Q60" 2R'E s R 4 R pyridazine,

b 1

2Q°-5-Q°6R 6

7
4R pyrimidine, 5-Q°2-Q>3-R! R pyrimidine,
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3-Qb-5-Qs-4-Rl6-2-R19thiophene, 2.Q°5.Q°3-R"-4R thiophene,

3-Q -5-Q -4-R -2-R furan. 2-Q -S-Q -3-R 6-4-R 7furan

3.Q°5Q°4R %2R %pyrrole, 2-Q°5-Q°3-R 4R Tpyrrole,
4-Qb-2-Qs-5-R19imidazole, 2.0°4-0°-5R imidazole,

3Q -5-Q -4-R 1soxazole, b-3-Qs-4-R16isoxazol.e,

S 16 - b, .8 19 . '
2-Q -5-Q 4R pyrazole, 4-Q -2-Q -5-R " thiazole, and
2.Q°-5Q° 4R thiazole;

R16 Rr7 R18 and R19 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, dimethylamiro,
N-ethylamino, methylth:o, ethylthio, isopropylthio, uﬂuommethylthxo
methylsulfinyl, ethylsulfinyl, methylsulfonyl, ethylsulfonyl triflnoromethyl,
pentafluoroethyl, 2,2,2-trifluoroethyl, 2,2,3,3,3-pentaﬂuoropropyl
trifluoromethoxy, 1 l,2,2-teuaﬂuoroethoxy, fluoro, chloro, bromo,
amidosuifonyl, N-methylanndosulfonyl NN-dlmethylamndoslﬂfonyl
hydroxymethyl, l—hydroxyethyl 2-hydroxyethyl, 2,2,2-tnﬂuoro—l—
hydroxyethyl, and cyano;

R16 and R 9areoptlonallyQ wnththeprowsothatnomorethanoneof

16

R andR 1sQ- at the same time and thaxQ 1sQ :
Q is selected from the group consisting of NRZOR R Q » wherein Q
25 .23 24

is hydrido, CINR"")NR™ R, and N(R )C(NR )N(R )(R ), with the
provisos that no more than one of R20 and R21 is hyd_roxy at the same time and

that no more than one of R23 and R24 is hydroxy at the same time;
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Rzo, RZI, RB, R24, R25, and R26 are independently selected from the

group consiéggé of hydrido, methyl, ethyl, pr@;';ﬁri;' butyl, isopropyl, and hydroxy;

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

CH,, and CH,CH,.

19. The compound as recited in Claim 18 or a pharmaceutically acceptable salt
thereof, wherein;

B is selected from the group consisting of hydrido,ethyl, 2-propenyl,
2-propynyl, propyl, isopropyl, butyl, 2-butyl, (R)-2-butyl,(S)-2-butyl, 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-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;

A is selected from the group consisting of single covalent bond,CH,,
NHC(0), CH,CH,, CH,CHyCH,, and CH3CHCH;
M is selected from the group consisting of N and RI-C;

R1 is selected from the group consisting of hydrido, hydroxy, amino,
amidino, hydroxyamino, aminomethyl, methylamino, cyano, methyl,
trifluoromethyl, methoxy, hydroxymethyl, methoxyamino, methylthio,
triflucromethoxy, fluoro, and chloro;

R2is Z°-Q;
7° is selected from the group consisting of a covalent single bond, O,

S, NH, and CHZ;

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-methylthiophenyl, 3-aminophenyl,
benzyl, 3-carboxyphenyl, 3-ca_:boxy-5_-aminophenyl, 3~carboxy-5—
hydroxyphenyl, 3-carboxymethyl-5-aminophenyl, 3-carboxymethyl-5-
hydroxyphenyl, 3-carboxymethylphenyl, 3-chlorophenyl, 2-chlorophenyl,

5 26-dichiorophenyl, 3-cyanophenyl, 3-dimethylaminophenyl, 2-fluorophenyl,
3-fluorophenyl, 2,5-difluorophenyl, 2-hydroxyphenyi; 3-hydroxyphenyl, 3-
methanesulfonylaminophenyl, 2-methoxyphenyl, 3'~methoxyphenyl, 3- '
methoxyaminophenyl, 3-methoxycarbonylphenyl, 2-methylaminophenyl, 3-
methylaminophenyl, 2-methylphenyl, 3-methylpheﬁyl, 4-methylphenyl,

10 phenyl, 3-triﬂuoi'oacetamidophenyl, 3-triflucromethylphenyl, 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"2-R 6 3.1 7.5 R'® 6 R ®benzene,

15 2Q"5.0°6R"-4-R'®2.R pyridine,

3.0°6-0°2R %5 R1E 4 R Ppyricine,

3.Q°-5Q°4R'®. 2R thiophene, and 2-Q"-5.Q° 3-R'®-4 R "thiophene;

R16 and ng are independently selected from the group consisting of

hydrido, amidino, amino, aminomethyl, methoxy, methylamino, hydroxy,
20  hydroxymethyl, fluoro, chloro, and cyano;
R"S and R are optionally Q° with the proviso that no more than one

. ofR16 and R19 is Qb at the same time and that Qb is Qbe; .
Rn and R18 are independently selected from the group consisting of
hydrido, fluoro, chloro, hydroxy, hydroxymethyl, amino, carboxy, and cyano;
25 Qb is selected from the group consisting of 'Qbe wherein Qbe is hydrido

and C(NRZS)NRBRM;

R23, R%, and st are independently selected from the group consisting of

hydrido and methy};
234
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S .
Q IS CHz.
ey .
f;\.— wil o

20. The compound as recited in Claim 17 having the Formula:

- R
B/A\ml;j\'/\i”/w
o)

or a pharmaceutically acceptable salt thereof, wherein;

B is selected from the group consisting of hydrido, C2-C8 alkyl, C3-
C8 alkenyt, 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;

R32, R33, R34, RSS, and R36 are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, amidino, guanidino,
alkoxy, hydroxy, amino, alkoxyamino, lower atkylamino, alkylthio,
amidosulfonyl, monoalky] amidosuifonyl, diatkyl amidosulfonyl, alkyl, halo,
haloalkyl, haloalkoxy, bydroxyalkyl, carboalkoxy, carboxy, carboxamido,

cyano, and Qb;

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

, 7 .

(CH(RIS))pa-(W )r Wherein rr is an integer selected from O through 1, pais
an integer selected from O through 3, and W‘7 is N(R7);

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

15 _

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

M is selected from the group consisting of N and RI-C;
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R1 is selected from the group consisting of hydrido, hydroxy,
hydroxyamino, amidino, amino, cyano, hydroxyalkyl, alkoxy, alkyl,
alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalkyl, haloalkoxy, and
halo;

R?js ZO-Q;

Z° is a covalent single bond;

Q is selected from the group consisting of aryl and heteroaryl wherein a
carbon adjacent to the carbon at the point of attachment is 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 R_9 #d 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

10

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

~ optionally substituted by R1 1;

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

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
alkylamino, alkylthio, alkoxy, alkylsulfinyl, alkylsulfonyl, amidosulfonyl,
monoalkylamidosulfonyl, alkyl, 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,
alkoxyamino, aminoalkyl, hydroxy, amino, lower alkylamino,
alkylsulfonamido, amidosulfonyl, monoalkyl amidosulfonyl, dialkyl
amidosulfonyl, hydroxyalkyl, aminoalkyl, halo, haloalkyl, carboalkoxy,
carboxy, carboxyamido, carboxyalkyl, and cyano;

Yo is formula (IV):

e
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r18

17,
R ¢
7\JI \1 6/
R16/D5\ 2¢D6\R19
Q° (1v)
I I 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 J6

5  is O, no more than one of Ds, D6, JS, and J6 i1s S, one of Ds, D6, Js, and J6

must be a covalent bond when two of D D6 I, 5 and J are Q and §, and no

more than four of D5 D6 J5 and .16 N:

R16 R17 Rls, and R19 are independently selected from the group

consisting of hydrido, amidino, guanidino, carboxy, haloalkylthio, alkoxy,
10  hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkanoyl, haloalkanoyl, alkyl, halo, haloaltkyl, haloalkoxy, hydroxyalkyl

aminoalkyl, and cyano;

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

R ana R'® is QP at the same time and that Q° is Q¥°:

15 QP is selected from the group consisting of NR-CR>", QP wherein QP

hydrido, N(R )C(NRZS)N(RB)(RM), and C(NRzS)NRZBR24

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

group consisting of hydrido and alky;
Qs is CH,.
20
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21. The compound as recited in Claim 17 or a pharmaceut:wlly acceptable salt
thereof, wherein; g
B is selected from the group consisting of hydndo ethyl, 2-propenyl,

2-propynyl, propyl, isopropyl, butyl, 2-butenyl, 2—bugynyl sec-butyl, terz-
butyl, isobutyl, 2-methylpropenyl, 1-pentyl, 2-pentenyl, 3-pentenyt, 2-
pentynyl, 3-pen_tyx§yl, 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, S-heptynyl, 2-heptyl, 1-methyi-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-diflucropropyl, 4-
mﬂuoromethyl—S,S,S-tnﬂuoropentyl 4-tnﬂuoromethylpentyl 5,5.6,6,6-
pentaﬂuorohexyl and 3,3,3-tnﬂuoropropyl 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 dR36

R32 R33 R34 R35 and R36 are independently selected from the

groﬁp consisting of hydrido, amidino, guanidino, méthyl, ethyl, methoxy,
ethoxy, hydroxy, amino, N-methylamino, dimethylamino, methylthib,
ethylthio, triflucromethyl, pentafluoroethyl, 2,2,2-ttiﬂu<_$;oethyl, fluoro,
chloro, bromo, amidosulfonyl, N-methylamidosulfonyl, hydroxymethyl,

amidocarbonyl, carboxy, cyano, and Qb;
Ais selécted from the group consisting of single covalent bond, NH,
N(CHj3), CHy, CH3CH, and CH,CH»;

A is optionally selected from the group consisting of CHyN(CH3),
CHZN(CHZCH3), CH5CH4N(CH3), and CH2CH2N(CH2CH3) with the
proviso that B is hydrido;
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M s selected from the group consisting of N and rlc

R1 & sdlected from the group consistisig of hydrido, hydroxy, amino,
amidino, hydroxyamino, aminomethyl, methylamino, cyano, methyl,
triftucromethyl, methoxy, hydroxymethyl, methoxyamino, methylthio,
trifluoromethoxy, fluoro, and chloro;

R2 is selected from the group consisting of pheny}, 2-thienyl, 2-furyl,
2-pyrrolyl, 2-imidazolyl, 2-thiazolyl, 3-isoxazolyl, 2-pyridyl, and 3-pynidyl,
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 R’ and two

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

R10 and R12 is optionally substituted by R1 1;

R9, Rll

of hydrido, methyl, ethyl, methoxy, ethoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, methylthio, trifluoromethyl, pentafluoroethyl, 2,2,2-
trifluoroethyl, fluoro, chloro, bromo, amidosulfonyl, N-methylamidosulfonyl,
N,N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, amidocarbonyli,
N-methylamidocarbonyl, carboxy, and cyano;

RIO

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

methyl, ethyl, methoxy, ethoxy, hydroxy, hydroxymethyl, 1-hydroxyethyl, 2-

hydroxyethyl, carboxy, carboxymethyl, amino, acetamido, trifluoromethyl,

pentafluoroethyl, 2,2,2-trifluoroethyl, trifluoroacetamido, aminomethyl, N-

methylamino, dimethylamino, amidosulfonyl, N-methytamidosulfonyl, N,N-

dimethylamidosulfonyl, methoxycarbonyl, fluoro, chloro, bromo, and cyano;
¥ is selected from the group consisting of

1-Q°4Q° 2R3 R 5™ 6 R ®benzen,

229 R O AR 1

3
, and RI are independently selected from the group consisting

and R12 are independently selected from the group consisting of
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2-Qb-5~Qs-6-Rl7-4—R 18'-2-R19pyridine, 2~Qb-5-Qs-3-R16-4—R17ttﬁophene,

3.Q0-6-0° 2R -5 R*® 4 R pyridine, 3-Qb-5-Qs-4—-R16-2—R19thiophene,

3.Q°-5-Q° 4R %2R furan, 2-0°-5.0° 3-R® 4R furan,

3-Qb-5-Qs-4-R16-2-R 19pyrrole. 2—Qb-5-Qs-3-R16-4-Rl7pyrrole,

4Q°2:0°-5-R thiazole, and 2-QP-5-Q°4-R "thiazole:

R16 Rn R18 and ng are independently selected from the group

consisting of hydrido, methyl, ethyl, amidino, guanidino, methoxy, hydroxy,
amino, aminomethyl, 1-aminoethyl, 2-aminoethyl, N-methylamlno
dimethylamino, methylthio, ethylthio, triflucromethyithio, methylsulfinyl,
methylsulfonyl, trifluoromethyl, pentafluoroethyl, 2,2,2-trifluoroethyl,
trifluoromethoxy, fluoro, chioro, amidosulfonyl, N—methylanﬁdosulfonyl,

hydroxymethyl carboxy, and cyano.

Q is selected from the group consisting of NR20R21

25, .23 24

" C(NRT)INRTR" ,and N(R )C(NR )N(R )(R ), W1th the proviso that

said Q group ié bonded directly to a carbon atom;

R20 R21 R’z3 R24 st and R26 are independently selected from the

group consisting of hydrido, methyl, and ethyl;
Q’isCH,.

22. The compound as recited in Claim 21 ora phannaceutlcally acceptable salt
thereof, wherein;

B is selected from the group consisting of hydﬁdo,ethyl, 2-propenyl,
2-propynyl, propyl, isopropyl, butyl, 2-butyl, (R)-2-biityl (S)-2-butyl, rerr-
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-
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methylbutyt, 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 CH,CHj;
M is selected from the group consisting of N and R1 -C;

R1 is selected from the group consisting of hydride, hydroxy, amino,
methyl, trifluoromethyl, fluoro, and chioro;

R? s selected from the group consisting of 5-amino-3-
amidocarbonyiphenyl, S-amino-2-flucrophenyl, 3-amino-5-
hydroxymethylphenyl, S-atnino-S-methoxycarbonylphenyl, 3-amidinophenyl,
3-amino-2-methylphenyl, 5-amino-2-methylthiophenyl, 3-aminophenyl,
benzyl, 3-carboxyphenyl, 3-carboxy-S-aminophenyl, 3-carboxy-5-
hydroxyphenyl, 3-carboxymethyl-5-aminophenyl, 3-carboxymethyl-5-
hydroxyphenyl, 3-carboxymethylphenyl, 3-chlorophenyl, 2-chlorophenyl,
2,6-dichlorophenyl, 3-cyanophenyl, 3-dimethylaminophenyl, 2-flucrophenyl,
3-fluorophenyl, 2,5-difluorophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 3-
methanesuilfonylaminophenyl, 2-methoxyphenyl, 3-methoxyphenyl, 3-
methoxyaminophenyl, 3-methoxycarbonylphenyl, 2-methylaminophenyl, 3-
methylaminophenyl, 2-methylpheny!, 3-methylpheny!, 4-methylphenyl,
phenyl, 3-triflucroacetamidophenyl, 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:

1-0°4-Q 2R3 R 5R'B.6 R benzene,

2.Q°5.Q°6 R4 R'® 2R pyridine,

3.Q°-6-Q°2R'®.5R"® 4R pyridine,

3-Qb-5-Qs-4-Rl6—2-ngthiophene, and 2-Qb-5-Qs-3-R16-4-R17ﬂ1iophene;
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9
R 16 and R1 are independently selected from the group consisting of

hydrido, armdmo, amino, aminomethyl, methoxy, methylatmno, hydroxy,
hydroxymethyl, fluoro, chloro, and cyano;

R 16 and ng are opnonally Q with the provxso that no more than one

5 olesandR,lgst atthesameumeandthatQ 1sQ

Rl7 and R18 are independently selected frém-the group consisting of

hydrido, ﬂuof_o, _chloro’, hydroxy, hydroxymethyl, a?nino, carboxy, and cyano;
Qb is selected from the group consisting of . Qbe wherein Qbe is hydrido

and C(NRZS)NRZ?'R24

10 Rz3 R24 and R25 are independently selected from the group consisting of

hydrido and methyl;
Q% is CH,.

23. The compound as recited in Claim 22 or a pharmaceutically acceptable salt
15  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, zert-
butyl, isobutyl, 1-pentyl, 3-pentyl, 2-methylbutyl, 2,2,2-trifluoroethyl, 6-
atmdocarbonylhexyl 4-methyl-2-pentyl, 3-hydroxypropyl 3-methoxy-2-
20 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—axmnopropyl 2—hexyl and
25  4-aminobutyl;

A is selected from the group consisting of single covalent bond, CH»,
CH3CH, and CH,CHp;

M is selected from the group consisting of N and RI-C;
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Rl'is.selbcted from the group consisting of hydrido, fluoro, and
chioro; e

R? is selected from the group consisting of S-amino-z-ﬂuorophen)'vl, 3-
amino-2-methylphenyl, S-amino-2-methylthiophenyl, 3-aminophenyl, 3-
carboxyphenyl, 3-cyanophenyl, 3-methoxycarbonylphenyl, phenyl, and 3-
pyridyk;

Y’ is selected from the group consisting of 5-amidino-2-thienylmethyl,
4-amidinobenzyl, 2-fluoro-4-amidinobenzyl, and 3-fluoro4-amidinobenzyl.

24. A compound as recited in Claim 17 where said compound is selected from
the group having the Formula:

2
R
“’I‘/N\l/\/ﬁ\
A N Y
B/ \N N/
H H

O
or a pharmaceutically acceptable salt thereof, wherein:

R? is 3-aminophenyl, B is 2,2,2-trifluoroethyl, A is single bond, Y° is 4-
amidinobenzyl, and M is CH; '

R%is 3-aminophenyl, B is (§)-2-butyl, A is single bond, Yis4
amidinobenzyl, and M is CH;

R%is 5-amino-2-fluorophenyl, B is isopropyl, A is single bond, Ylisa
amidinobenzyl, and M is CH;

R?is 2-methyl-3-aminophenyl, B is isopropyl, A is single bond, Yis4-
amidinobenzyl, and M is CH;

R is 3-aminophenyl, B is ethyl, A is single bond, Y is 4-amidinobenzyl,
and M is CH;

R? is 3-aminophenyl, Bis ethyl, A is single bond, Y is 4-amidino-2-
fluorobenzyl, and M is CH;
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R2is 3-aminophenyl, B is 2-propenyl, A is single bond, Ylis4
anudmobenzyl and M is CH;

RZis 3-aminophenyl, B is isopropyl, A is smgle bond, Yois 4-amidino-2-
fluorobenzyl, and M is CH; -

R2is 3-ammophenyl B is isopropyl, A is smgle bond, Y is4-
amidinobenzyl, and Mis CH;

RZis 3—ammophenyl Bis 2-butyl, A is sm,le bond, Yis4-
amidinobenzyl, and M is CH;

R?is 3-aminophenyl, B is (R)-2-butyl, A is smgle bond, Y0isa
amidinobenzyl, and M is CH;

R2is 3-aminophenyl, B is 2-propynyl, A is single bond, Ylisa
amidinobenzyl, and M is CH;

RZis 3-aminophenyl, B is 3-pentyl, A is single bond, Ylis4
amidinobenzyl, and M is CH;

R2 is 3-aminophenyl, B is hydrido, A is CH,; Y° is 4-amidinobenzyl, and
Mis CH; .

R2 is 3-aminophenyl, B is ethyl, A is CH,, Y" is 4-amidinobenzyl, and M
is CH; |

R2is 3-annnophenyl Bis 2-methypmpyl A is smgle bond, Yis4-
amidinobenzyl, and M is CH; '

RZis 3-aminophenyl, B is 2-propyl, A is CH3CH, Yis 4-amidinoben.zyl,
and M is CH; |

R is 3-aminophenyl, B is propyl, A is single bond, Y° is 4-amidino-2-
fluorobenzy!, and M is CH; |

R?is 3-aminophenyl, B is 6-amidocarbonylhexyl, A is single bond, YCis
4-amidinobenzyl, and M is CH;

R2 is 3-aminophenyl, B is tert-butyl, A is single bond, Y° is 4-
amidinobenzyl, and M is CH;
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R2 js 3-aminophenyl, B is tert-butyl, A is single bond, Y is 4-
amidinobenz}1; and M is CH; o

R2is 3-aminophenyl, B is 3-hydroxypropyl, A is single bond, Ylis4
amidinobenzyl, and M is CH;

R%is 3-aminophenyl, B is 2-methylpropyl, A is single bond, Yis4
amidino-2-fluorobenzyl, and M is CH;

RZ is 3-aminophenyl, B is butyl, A is single bond, Y° is 4-amidinobenzyl,
and M is CH;

R2 is 3-aminophenyl, B is 3-methoxy-2-propyl, A is single bond, Y’ is 4-
amidinobenzyl, and M is CH;

R%is 3-aminopheny], B is 3-methoxy-2-propyl, A is single bond, Yisa
amidinobenzyl, and M is CH;

R%is 3-aminophenyl, B is 2-methoxy-2-ethyl, A is single bond, Y0isa
amidinobenzyl, and M is CH;

R2 is 3-aminophenyl, B is 2-propyl, A is single bond, Y° is 5-amidino-2-
thienyimethyl, and M is CH;

R is 3-aminophenyl, B is 2-propyl, A is single bond, Y° is 4-amidino-3-
fluorobenzyl, and M is CH;

" RZis3-carboxyphenyl, B is 2-propyl, A is single bond, Y° is 4-

amidinobenzyl, and M is CH;

R is 3-aminophenyl, B is 2-propyl, A is single bond, Y° is 4-amidino-3-
fluorobenzyl, and M is CH;

R2 is 3-aminophenyl, B is 2,2,2-trifluoroethyl, A is single bond, Y° is 4-
amidinobenzyl, and M is N;

R? is 3-aminophenyl, B is (S)-2-butyl, A is single bond, Y° is 4-
amidinobenzyl, and M is N;

R2is 5-amino-2-fluorophenyl, B is isopropyl, A is single bond, Yisa
amidinobenzyi, and M is N;
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R? is 2-methyl-3-aminophenyl, B is isopropyl, A is single bond, Y° is 4-
amidinobenzyl, and M is N; _

R2 is 3-aminophenyl, B is ethyl, A is single bond, Y° is 4-amidinobenzyl,
and Mis N; .

R?is 3-aminophenyl, B is ethyl, A is single bond, YCis 4-amidino-2-
fluorobenzyl, and M is N; '.

RZis 3-aminophenyl, B is 2-propenyl, A is single bond, Ylis4-
amidinobenzyl, and M is N; o

R2 is 3-aminophenyl, B is isopropyl, A is single bond, Y° is 4-amidino-2-
fluorobenzyl, and M is N; |

R? is 3-aminophenyl, B is isopropyl, A is single bond, Y® is 4-
amidinobenzyl, and M is N; _

R%is 3-aminophenyl, B is 2-butyl, A is single bond, Yo is4-
amidiﬁobenzyl; and MisN; | _

R%is 3-aminophenyl, B is (R)-2-butyl, A is single bond, Yisa-
amidinobenzyl, an& MisN; '

R2is 3-aminophenyl, B is 2-propynyl, A is single bond, Ylis4
amidinobenzyl, and M is N; _

Rz_ is 3-aminophenyl, B is 3-pentyl, A is single bond, Yisa
amidinobenzyl, and M is N; '

R_2 is 3-aminophenyl, B is hydrido, A is CH,, Y%is 4-amidinobenzyl, and
MisN;

R2 is 3-aminophenyl, B is ethyl, A is CH,, v%is 4-amidinobenzyl, and M
isN;

R?is 3-aminophenyl, B is 2-meihypropyl, A is single bond, Y0is4
amidinobenzyl, and M is N;

R? is 3-aminophenyl, B is 2-propyl, A is CH3CH, Y° is 4-amidinobenzyl,
and Mis N; "
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RZis 3-aminophenyl, B is propyl, A is single bond, Y’is 4-amidino-2-
ﬂuorobenzyl-; and M is N;

R? is 3-aminophenyl, B is 6-amidocarbonylhexyl, A is single bond, Y° is
4-amidinobenzyl, and Mis N;

R is 3-aminophenyl, B is tert-butyl, A is single bond, Y° is 4-
amidinobenzyl, and M is N; '

R? is 3-aminophenyl, B is tert-butyl, A is single bond, Y is 4-
amidinobenzyl, and M is N;

R?is 3-aminophenyl, B is 3-hydroxypropyl, A is single bond, Ylisa
amidinobenzyl, and M is N;

R%is 3-aminophenyl, B is 2-methylpropyl, A is single bond, Yis4
amidino-2-fluorobenzyl, and M is N;

RZis 3-aminophenyl, B is butyl, A is single bond, Yois 4-amidinobenzyl,
and Mis N;

R2 is 3-aminophenyl, B is 3-methoxy-2-propyl, A is single bond, Y° is 4-
amidinobenzyl, and M is N; .

R%is 3-aminophenyl, B is 3-methoxy-2-propyl, A is single bond, Ylis4
amidinobenzyl, and M is N;

R?is 3-aminophenyl, B is 2-methoxy-2-ethyl, A is single bond, Yis4
amidinobenzyl, and M is N;

R2 is 3-aminophenyl, B is 2-propyl, A is single bond, Y° is 5-amidino-2-
thienyimethyl, and M is N;

R2js 3-aminophenyl, B is 2-propyl, A is single bond, Y’ is 4-amidino-3-
fluorobenzyl, and M is N;

RZis 3-carboxyphenyl, B is 2-propyl, A is single bond, Y0isa
amidinobenzyl, and M is N;

R%is 3-aminophenyl, B is 2-propyl, A is single bond, Y® is 4-amidino-3-
fluorobenzyl, and M is CH. |
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25. The compound as recited in Claim 2 having the Formula:

2
/NYR
A N\/fﬂ)\ Y0
N e
5 ﬁJL[( N
o

or a pharmaceutically acceptable salt thereof, wherein;
5 B is selected from the group consisting of C3-C7 cycloalkyl and C4
saturated heterocyclyl, wherein each ring carbon is optionally substituted with

R33, aring carbon other than the ring carbon at the poii_xt of attachment of Bto

A is optionally substituted with oxo provided that no more than one ring carbon
is substituted by oxo at the same time, ring carbon sand a nitrogen adjacent to

10  the carbon atom at the point of attachment is optionally substituted with R9 or
RB, a ring carbon or nitrogen adjacent to the R9 posil_:ion and two atoms from
the point of attachmént is optionally substituted with Rllo, a ring carbon or
nitrogen adjacent to the R13 position and two atoms from the point of
attachment is optionally substituted with Rlz, aring wrbon three atoms from

15 the point of attachment and adjacent to the Rlo position is optionally
substituted with R1 1, a ring carbon three atoms from the point of attachment
and adjacent to the R12 position is optionally substitd_ted with R33, and aring
carbon atoms from the point of attachment and adjacent to the Ru and R33

positions is opﬁoﬁally substituted with R34;

20 R9, R1 l, and R13 are independently selected from the group

consisting of hydrido, hydroxy, ainino, amidino, guanidino, lower
alkylamino, alkylthio, alkylsulforamido, alkylsulfinyl, alkylsulfonyl,
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amidosulfonyl, monoalkyl amidosuifonyl, 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,

5  hydroxy, amino, alkoxyamino, lower alkylamino, alkylsulfonamido,
amidosulfonyl, monoalkyl amidosulfonyl, dialkyl amidosulfonyl,
hydroxyalkyl, aminoalkyl, carboatkoxy, carboxy, carboxyalkyl
'a:mdocarbonyl halo haloalkyl, and cyano;

R and R are independently selected from the group consisting of

10  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

15 (CH(RIS))pa-(W7)n. wherein T is an integer selected from O through 1, pa is
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;

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

20  haloalkyl;

M is selected from the group consisting of N and RI-C;

R1 is selected from the group consisting of hydrido, hydroxy,
hydroxyamino, amidino, amino, cyano, hydroxyalkyl, alkoxy, alkyl,
alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalkyl, haloalkoxy, and

25  halo; R%is ZO—Q;
2’ 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 ary! 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
5 carbon at the poi,nf: of attachment is optionally substituted by Rlo, a carbon
adjacent to Rl3 and two atoms from the carbon at the point of attachment is
optionally substituted by RIZ, and any carbon adjacent to both Rlo and R12 is

optionally substituted by Rl 1;

Y is formula (IV):
S
17 - 18
R \ \ 6/R

T 1

r16”7 N ZéDG\Rl 9

10 o (1v)
. 5.6 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

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

6

is O, no more than one of DS, D6, Js ,and 16 is S, one of D5, D6, JS, and J

15 must be a covalent bond when two of D5, D6, J 5, ahd 16 are O and S, and no

more than four of Ds', D6, JS, and 16 are N;

R16, Rl7, Rls, and ng are independently selected from the group

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

R16 and R1 are optionally Q with the proviso that no more than one

of R 6andR1 iszatthesametimeandthathisze

Q is selected from the group consisting of NRZORZI, Q " wherein Q

hydrido, and C(NR25)NR23R with the provisos that no more than one of R20

and R2 is hydroxy at the same time and that no more than one of R23 and R24 is
hydroxy at the same time;

R20 R21 st R24 and R are independently selected from the group
consisting of hydrido, alkyl, and hydroxy;

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

CHz, and CH2C1'12

26. The compound as recited in Claim 25 or a pharmaceutically acceptable salt
thereof, wherein;

B is selected from the group consisting of cyclopropyl, cyclobutyl,
oxetan-3-yl, azetidin-1-yl, azetidin-2-yl, azetidin-3-yl, thiaetan-3-yl,
cyclopentyl, cyciohexyl, norbornyl, bicyclo[3.1.0Jhexan-6-yl, and
cycloheptyl, wherein each ring carbon is optionally substituted with R33, 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 to the

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

substituted with Rw, and a ring carbon or nitrogen adjacent to the R13

position and two atoms from the point of attachment is optionally substituted
. 12

with R
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: Rg' Rl‘l' and-R1-3 are independently selected from the group consisting

of hydrido, amidino, guanidino, carboxy, methyl ethyl propyl isopropyl,
methoxy, ethoxy, i isopropoxy, propoxy, hydroxy, amino, N-methylamino,
N,N-dimethylamino, N—ethylammo, methylthio, ethylthto, isopropyithio,
tnﬂuoromethyl pentafluoroethyl, 2,2,2-tnﬂuoroethy1 22333
pentaﬂuoroprqpyl. trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro,
chloro, bromo,:me'thanesulfonamido, amidosulfoﬁyl N-methylamidosulfonyl,
N,N-dimethylamidosulfonyl, hydroxymethyl, l-hydroxyethyl 2-
hydroxyethyl, 2,2,2-tnﬂuoro—l-hydroxyethyl anndocarbonyl N-
methylanndocarbonyl N,N-dlmethylanudocarbonyl and cyano;

RIO d R 12 are independently selected from the group consisting of

hydrido, amld_mo, guamdmo, carboxy, carboxymethy}, methyl, ethyl, propyl,
isopropyl, meth__oXy, ethoxy, isopropoxy, propoxy; hydroxy, amino,
methoxyamino, ethoxyamino, acetamido, trifluoroacetamido, aminomethyl, 1-
aminoethyl, 2-aminoethyl, N-methylamino, dimethylamino, N-ethylamino,
methanesulfonamido, amidosulfonyl, N-methylamidé?ulfonyl, N,N-
dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,
2,2, 2-trifluoro-1-hydroxyethyl, methoxycarbonyl, ethbxycarbonyl,
amidocarbonyl, N;methylanﬁdccarbonyl, N,N-dimethylamidocarbonyl,
fluoro, chloro, bromo, and cyano; :

R and B> are independently selected from the group consisting of
hydrido, amidino, guanidino, carboxy, methoxy, ethoxy, isopropoxj,
propoxy, hydroxy, amino, methoxyamino, ethoxyamino, acetamido,
trifluoroacetamido, N-methylamino, dimethylamino, N-ethylamino,
methylthio, ethylthio, isopropylthio, trifluoromethyl, pentafluoroethyl, 2,2,2-
trifluoroethyl, 2,2,3,3,34penmﬂuoropropyl, trifluoromethoxy, 1,1,2,2-
tetrafluoroethoxy, fluoro, chioro, bromo, amidosulfonyl, N-
methylamidosulfonyl, N,N-dimethylamidosulfonyl, hydroxymethyl, 1-
hydroxyethyl, 2-hydroxyethyl, 2,2,2-trifluoro-1-hydroxyethyl,
methoxycarbonyl, ethoxycarbdnyl, amidocarbonyl, N—njethylanﬁdocarbonyl,

N,N-dimethylami,docarbonyl, cyano, and Qb;
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A 1s,selected from the group oonsisting_ﬁf éingle covalent bond, NH,
N(CHjg), N(OH), CH,, CH3CH, CF3CH, NHC(0), N(CH3)C(0),

C(O)NH, C(O)N(CHg), CHyCH,, CHCH,CHy, CH3CHCH,, and
CF3CHCHy;
M is selected from the group consisting of N and RI-C;

RY 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-hydroxyethyi,
methoxyamino, methylthio, ethylthio, trifluoromethoxy, 1,1,2,2-
tetrafluoroethoxy, fluoro, chloro, and bromo;

R2isZ°Q;
Z° is selected from the group consisting of a covalent singie bond, O,

S, NH, and CH,;

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-pynidyl, 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 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

. 12 . 10 2.
substituted by R, and any carbon adjacenttoboth R* and R~ is optionally

substituted by R1 l;
Y° is selected from the group consisting of:
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1 Qb 4 Qs-2-R16-3—R17- 5_Rl

1

8—6—R19benzene,

7—4—R18-2-R19pyridine,

1 )
3Q°6Q"2-R %5 R"® 4R "pyridine, 2-Q°4-Q%3-R"-6-R ®pyrazine, 3-

Q°-6-Q%2R™® 5 R84 R pyridazine,

2Q"5Q°6R

2.Q°-50%6-R'-4-R Epyrimidine, 5-Q°-2-Q°-3-R1%-6.R pyrimidine,
3.Q%-5.0° 4R %2R thiophene, 2-Q°-5-0°-3-R1®-4-R "thiophene,

7
3-Q°-5Q"4R'%2R *turan, 2.Q°5.0° 3-R"®4-R furan,

16

3-0°-5-Q° 4R 628 pymole, 2-Q°5.0° 3R 4R pyrrole,

4Q°2-Q°-5-R Pimidazole, 2.Q"4-Q*5.R " imidazole,

3-Q%-5-0°4-R isoxazole, 5-Q°-3-Q°4-R Cisoxazole,

2.0P.5.05-4-R Cpyrazoe, 4-Qb-2-Qs-s-R19uﬁaz91e, and
2.Q°.5.Q%-4-R thiazole;

R16, R17, Rls, d R19 are independently se}écted 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-methyla_niino, dimethylamino,
N-ethylamino, methyithio, ethylthio, isopropylthio, triflaoromethyithio,
methylsulfinyl, ethylsulfinyl, methylsulfonyl, ethylsulfonyl, trifluoromethyl,
pentafluoroethyl, 2,2,2-trifluoroethyl, 2,2,3,3,3-pentafluoropropyl,
trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy, fluoro, chioro, bromo,
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 Q° at the same time and that Q® is Q°;
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Q i§ selected from the group cons:sung of Q wherein Q is hydrido

and C(NR2§)NRZ'°’R24 with the proviso that no more than one of R and R24

hydroxy at the same time;

R23 R24 and R25 are independently selected from the group consisting of

5 hydrido, methyl, ethyl, and hydroxy;

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

and CH,CH,.

27. The compound as recited in Claim 26 or 2 pharmaceutically acceptable salt
10  thereof, wherein;
B is selected from the group consisting of cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, 2-(2R)-bicyclo[2.2.1]-hepty], oxetan-3-
yl, azetidin-1-yl, azetidin-2-yl, azetidin-3-yl,and bicyclo[3.1.0Thexan-6-y1;

A is selected from the group consisting of single covalent bond, CHy,
15 NHC(O), CHyCHj, and CHyCHyCHy; |
M is selected from the group consisting of N and RI-C;

R1 is selected from the group consisting of hydrido, hydroxy, amino,
amidino, hydroxyamino, aminomethyl, methylamino, cyano, methyl,
trifluoromethyl, methoxy, hydroxymethyi, methoxyamino, methylthio,

20 triflucromethoxy, fluoro, and chloro;

R?is2°Q;
20 is selected from the group consisting of a covalent single bond, O,
S, NH, and CH,;

Q is selected from the group consisting of 5-amino-3-

25  amidocarbonylphenyl, 5-amino-2-fluorophenyl, 3-amino-5-
hydroxymethylphenyl, 5-amino-3-methoxycarbonylpliehyl, 3-amidinophenyl,
3-amino-2-methylphenyl, 5-amino-2-methylthiophenyl, 3-aminophenyl,
benzyl, 3-carboxyphenyl, 3-carboxy-S-aminophenyl, 3-carboxy-5-
hydroxyphenyl, 3-carboxymethyl-5-aminophenyl, 3-carboxymethyl-5-
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hydroxyphenyl, 3-carboxymethylphenyl, 3-chlorophenyl, 2-chlorophenyl,
2,6-dichlorophenyl, 3-cyanophenyl, 3-dimethylaminophenyl, 2-flucrophenyl,

3-fluorophenyl, 2,5-difluorophenyl, 2-hydroxyph‘enyl 3-hydroxyphenyl, 3-
methanesulfonylaminophenyl, 2—methoxyphenyl 3-methoxyphenyl 3-
methoxyaminophenyl, 3-methoxycarbonylphenyl 2-methylammophenyl 3-
methylaminophenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl,
phenyl, 3-trifluoroacetamidophenyl, 3-triﬂuoromethylphenyl, 2-
trifluoromethylphenyl, 5-amino-2-thienyl, 5-anﬁno—3-ihienyl, 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'®3 R 5R'8.6 R Pbenzene,

2.Q°-50°6-R! 4R "% 2R pyridine,
3.Q%-6-Q°2-R "S5 B4 R pyricine,

3-Q°5-Q°4-R'®.2 R thiophene, and 2-0°-5-0°3-R1®-4-R "thiophene;

R16 and ng are independently selected from the group consisting of

hydrido, amidino, amino, aminomethyl, methoxy, methylamino, hydroxy,
hydroxymethyl, fluoro, chloro, and cyano;

R16 and R;Q are optionally Qb with the proviso that no more than one

of RS and R™® is Q¥ at the same time and that Q° is Q°

R17 and R18 are independently selected from the group consisting of

bydrido, fluoro, chloro, hydroxy, hydroxymethyl, amino, carboxy, and cyano;

Qb is selected from the group consisting of Qbe wherein Qbe is hydrido

and C(NRZS)NRZ:;’RZ4

R23 R24 and R25 are independently selected from the group consisting of

hydrido and methyl;
Q’is CH,.

T
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28. The compound as recited in Claim 25 having the Formula:

v 1 T *
| /%/1@
B/A\ll‘ql '\1 , N\J\N/YO
H

0]
or a pharmaceutically acceptable salt thereof, wherein;
B is selected from the group consisting of C3-C7 cycloalkyl and C4
saturated heterocyclyl, wherein each ring carbon is optionally substituted with

R33, a ring carbon other than the ring carbon at the point of attachment of B to

A is'optionally substituted with oxo provided that no more than one ring carbon
is substituted by oxo at the same time, ring carbons and a nitrogen adjacent to

the carbon atom at the point of attachment is 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 Rlo, aring carbon or
nitrogen adjacent to the R13 position and two atoms from the point of
attachment is optionally substituted with RIZ, a ring carbon three atoms from
the point of attachment and adjacent to the RIo position is optionally
substituted with R1 1, a ring carbon three atoms from the point of attachment
and adjacent to the Rlz position is optionally substituted with R33, and aring
carbon four atoms from the point of attachment and adjacent to the Rl 1 and
R33 positions is optionally substituted with R34;

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

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

carboxy, carboxamldo, and cyano;

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

hydrido, aoeta:mdo, baloacetamido, amidino, guanidino, alkyl, alkoxy.
alkoxyamino, aminoalkyl, hydroxy, amino, lower alkylamino,
alkylsulfonanudo, amidosulfonyl, monoalkyl anndosulfonyl dialkyl
amidosulfonyl, hydroxyalkyl, aminoalkyl, halo, haloalkyl, carboalkoxy.
carboxy, carboxyalkyl, carboxyamido, and cyano;.

_R33 and 1_234 are independently selected frém the group consisting of

hydrido, amidino, guanidino, alkoxy, hydroxy, amino, alkoxyamino, lower
alkylamino, alkylthio, amidosulfonyl, monoalkyl a'midbsulfonyl dialkyl
amldosulfonyl alkyl halo, haloalkyl haloalkoxy, hydroxyalky!, carboalkoxy,
carboxy, carboxanndo, and cyano;

R33 is ophonally Q
A is selected from the group consisting of smgle covalent bond and
(CH(R ))pa-(W )rr wherein rr is an integer selected from 0 through 1, pa is

an integer selected from O through 3, and W‘7 is N(R );
R7 is selected from the group consisting of hydrido and alkyl;

R15 is seleeted from the group consisting of hydrido, halo, alkyl, and

~ haloalkyl;

M is selected from the group consisting of N and Rl-C;

Rlis selected from the group consisting of hydrido, hydroxy,
hydroxyamino, amidino, amino, cyano, hydroxyalkyl, alkoxy, alkyl,
alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalkyl, haloalkoxy, and
halo; '

R?is2°Q;

Z0 isa co_vaient single bond; -

|V R A D
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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 R13, a carbon adjacent to R9 and two atoms from the
carbon at the point of attachment is optionally substituted by Rlo, a carbon
3

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

. . 12 . 10 12,
optionally substituted by R, and any carbon adjacenttobothR™  and R is
optionally substituted by Rn;

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

consisting of hydrido, hydroxy, amino, amidino, guanidino, lower
atkylamino, alkylthio, alkoxy, alkylsulfinyl, aikylsulfonyl, amidosulfonyl,
monoalkylamidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,

carboxy, carboxamido, and cyano;

RIO 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, hydroxyatkyl, aminoalkyl, halo, haloalkyl, carboalkoxy,
carboxy, carboxyamido, carboxyalkyl, and cyano;

Y° is formula (IV):

R”\JT/L G/Rls
-7

L s/DS\KfD\Rl 9
|
Q° (IV)
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wherein DS, D6, JS, and 5® 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 éovalent bond, K2 is C, no more than orie of D5 D6 J5 and 16

is O, nomorethan oneost D6 J5 andJ is 8, oneofD5 D6 J5 andJ6

must be a covalent ‘bond when two of D5 D6 J5 and 16 are O and S, and no

morethanfourost D6 15 andJ6 N;

R'® R!7 R'®, and R® are independently setected from the group

consisting of hydrido, amidino, guanidino, carboxy, lialoalky!thio, alkoxy,
hydroxy, amino, lower alkylamino, alkylthio, alkylSiilﬁnyl alkylsulfonyl,
alkanoyl, haloalkanoyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,

aminoalkyl, and cyano,
. R16 and R are optionally Q with the provnso that no more than one of
16 19, . . _
R andR 1sQ atthesametxmeandthatQ 1sQ ;
Qb is seiected from the group consisting of NR'ZORZI, Qbe wherein Qbe is

hydrido, and C(NR25)NR23R24

R20 R21 Rz3 R24 and st are independently selected from the group

consisting of hydrido and alkyl;
QFisCH,.

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)-bicyclo[2.2.1]-heptyl, oxetan-3-
yl, azetidin-1-y, azetidin-2-yl, azetidin-3-yl, and bicyclo[3.1.0Jhexan-6-y],
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 optionaily
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1 . 9
substituted with R9 orR 3, a ring carbon or nitrogen adjacent to the R
position and v atoms from the point of attachhent is optionally substituted

3
with Rlo, and a ring carbon or nitrogen adjacent to the R1 position and two

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

R9, 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, amidosutfonyl, N-methylamidosulfonyl,
N,N-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, amidocarbonyl,
N-methylamidocarbonyl, carboxy, and cyano;

Rlo 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, trifluoroacetamido, aminomethyl, N-
methylamino, dimethylamino, amidosulfonyl, N-methylamidosulfonyl, N,N-
dimethylamidosuifonyl, 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, methyithio, ethyithio, trifluvoromethyl,
pentafivoroethyl, 2,2 2-trifluoroethyl, fluoro, chloro, bromo, amidosulfonyl,
N-methylamidosulfonyl, hydroxymethyl, amidocarbonyl, cyano, and Qb;

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

N(CH3), CHy, CH3CH, CHyCHj, and CH,CHyCH>;
M is selected from the group consisting of N and Rl-C;

RY is selected from the group consisting of hydrido, hydroxy, amino,
amidino, hydroxyamino, aminomethyl, methylamino, cyano, methyl,
trifluoromethyl, methoxy, hydroxymethyl, methoxyamino, methylthio,
trifluoromethoxy, fluoro, and chloro;
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R? is selected from the group consisting of phenyl, 2-thienyl, 2-furyl,
2-pyrrolyl, 2-imidazolyl, 2-_thiazolyl, 3-i_soxaz_olyl. 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 adjaéent to the carbon at the point of

5  attachment is optionally substituted by'RB, a carbon édjacent to R9 and two
atoms from the carbon at the point of attachment is optionally substituted by

Rm, a carbon adjacent to RB and two atoms from the carbon at the point of

attachment is optionally substituted by R12, and any carbon adjacent to both
Rlo and R12 is optionally substituted by Rl l;
10 Ylis selected from t!;e group consisting of:

1.Q°4Q" 2R S 3R 5 R™E 6 R Pbenzenc,

250" 6R! -4 R'®2 R pyridine, 2053 R "6 4R ttiophene,
3.Q°-6-Q"-2-R'%-5R 34 R ®pyridine, 3-Q°-5-Q° 4R %2R °thiophene,

3—Qb-5-Qs-4—R16-_2-R19fura_n, 2~QP-5-QS—S—R16-4—R17furan,

6

15 3-Q°-50°4R 2R pymote, 2.0°-5.0°3-R 4R "pyrrole,

4—Qb-2-Qs-5-R19'th_iazole, and 2.Q°-5-Q°4-R thiazole:

Rl6, Rl7, Rls, and R19 are independently selected from the group

consisting of hydrido, methyl, ethyl, amidino, guanidino, methoxy, hydroxy,
amino, aminomethyl, 1-aminoethyl, 2-aminoethy!, N-methylamino,

20 dimethylamino, methylthio, ethylthio, trifluvoromethylthio, methylsulfinyl,
methylsulfonyl, trifluoromethyl, pentafiuoroethyl, 22,2-triﬂuoroethyl,
trifluoromethoxy, fluoro, chloro, amidosulfonyl, N-methylamidosulfonyl,
hydroxymethyl, carboxy, and cyanb.

* c L M s *
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Qb is selected from the group consisting of: 1"'\IR20R21 -and

CONRZINRZR?, with the proviso that said Q° group is bonded directly to a

carbon atom;

RZO’ RZI, R23, R24, and R25 are independently selected from the group

5 consisting of hydrido, methyl, and ethyl;
Q’is CH,.

30. The compound as recited in Claim 29 or a pharmaceutically acceptable salt
thereof, wherein;

10 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-yl;

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

CHy, NHC(0), CH,CH, and CHyCH»CHj;
15 M is selected from the group consisting of N and Rl -C;

R is selected from the group consisting of hydi‘ido, hydroxy, amino,
methyl, triflnoromethyl, fluoro, and chloro;

R is selected from the group consisting of 3-aminophenyl, 2,6-
dichlorophenyl, 2-hydroxyphenyl, 5-amino-2-thienyl, and 3-thienyl;

20 Y’ is selected from the group consisting of:
1-Q°4-0*2-R %3R5 R 8.6 R*benzene,
3-Q°-5-0°-4-R'%-2-R P thiophene, and 2-Q°-5-Q%-3-R 1®-4-R ! thiophene;

R'® and R are independently selected from the group consisting of

hydrido, amidiro, amino, aminomethyl, methoxy, methylamino, hydroxy,
25  hydroxymethyl, fluoro, chloro, and cyano;
R16 and ng are optionally Qb with the proviso that no more than one
of R2® and R' is QP at the same time and that Q® is Q%;
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8
R17 and R1 are independently selected from the group consisting of

hydrido, fluoro, chloro, hydroxy, hydroxymethyl amino, carboxy, and cyano;

Q is selected from the group cons:stmo of Q ® wherein Q is hydrido

and C(NRZS)NR23R24

R23 R24 and R25 are independently selected from the group consisting of

hydrido and methyl;
Qis CH,.

31. The compound as recited in Claim 30 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-yland azetidin-3-yl;

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

CH,, CH2CH2 and CHzCHzCHz;

M is selected from the group consisting of N and R! -C;

RY is selected from the group consisting of hydrido, fluoro, and
chloro;

RZis selected from the group consisting of 3-aminophenyl, 2,6-
dlch]orophenyl 2-hydroxyhenyl, phenyl, 5-amino-2-thienyl, and 3-thienyl;

Y? is selected from the group consisting of 5—anudmo-2-th1enyhnethyl,
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:

) 0 AN 1
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or a pharmaceutically acceptable salt thereof, wherein:
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R is 3-aminopheny), B is cyeylopropyl, A is single bond, Y° is 4-
amidinobenzyl, and M is CH;
5 R is 3-aminophenyl, B is cyclobutyl, A is single bond, Y is 4-amidino-2-
fluorobenzyl, and M is CH;
R2 is 3-aminophenyl, B is cyclobutyl, A is single bond, Y(J is4-
amidinobenzyl, and M is CH;
R2is 3-aminophenyl, B is cyclopropyl, A is single bond, Y° is 4-amidino-
10  2-fluorobenzyl, and M is CH;
R is 3-aminophenyl, B is cyclobutyl, A is single bond, Y° is 4-
amifiinobenzyl, and M is CH;
R2is 3-aminophenyl, B is cyclobutyl, A is single bond, Y? is 4-amidino-3-
fluorobenzyl, and M is CH;
15 RZis 3-aminophenyl, B is cyclopentyl, A is single bond, Ylis4
amidinobenzyl, and M is CH;
R? is 5-amino-2-thienyl, B is cyclobutyl, A is single bond, Y® is 4-
amidinobenzyl, and M is CH;
R?is 3-aminophenyl, B is cyclopropyl, A is CH,, Y® is 4-amidinobenzyl,
20 andMisCH;
R2is 3-aminophenyl, B is 2-(2R)-bicyclo[2.2.1]-heptyl, A is single bond,
Y’ is 4-amidinobenzyl, and M is CH;
R is 3-aminophéiyh, B is cyclopentyl, A is single bond, Y° is 4-amidino-
2-fluorobenzyl, and M is CH;
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R? is 3-aminopheny}, B is cyclohexyl, A is CHyCH,, Y° is 4-
amidinobenzyl, and M is CH;

R%is 2-hydroxyphenyl, B is cyclobutyl, A is single bond, Ylis4
amidinobenzyl, and M is CH;

R2is p,hen_yl, B is cyclobutyl, A is single bond, Yo is 4-amidinobenzyl.
and Mis CH; - |

R%is 3-thienyl, B is cyclobutyl, A is smgle bond, Yisa
amxdmobenzyl and M is CH; |

R is 2,6-dichloropheny}, B is cyclobutyl, A is single bond, Y° is 4-
amidinobenzyl, and M is CH;

R is 3-aminophenyl, B is cycylopropyl, A is single bond, Y® is 4-
amidinobenzyl, and M is N;

RZis 3—ammophenyl B is cyclobutyl, A is sm,,le bond, Y? is 4-amidino-2-
fluorobenzyl, and M is N;

R?is 3-aminophenyl, B is cyclobutyl, A is single bond, Ylis4
amidinobenzyl, and M is N; | _

R?is 3-aminophenyl, B is cyclopropyl, A is single bond, Y® is 4-amidino-
2-fluorobenzyl, and M is N; |

R2is 3-aminophenyl, B is cyclobutyl, A is single bond, Y%is 4-
amidinobenzyl, and M is N;

R2 is 3-aminophenyl, B is cyclobutyl, A is single bond, Y° is 4-amidino-3-
fluorobenzyl, and M is N; |

R? is 3-aminophenyl, B is cyclopentyl, A is single bond, Y° is 4-
amidinobenzyl, and M is N;

R%is 5S-amino-2-thienyl, B is cyclobutyl, A is single bond, Yisa
amidinobenzyl, and M is N;

R? is 3-aminophenyl, B is cyclopropyl, A is CH,, Y is 4-amidinobenzyl,
and MisN;
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RZ s 3-aminophenyl, B is 2—(2R)—b1cy¢lo[§ .2.1]}-heptyl, A is single bond,
Yois 4—a1mdmobenzyl and Mis N;

R?%is 3-aminophenyl, B is cyclopentyl, A is single bond, Y? is 4-amidino-
2-fluorobenzyl, and M is N;

RZis 3-aminophenyl, B is cyclohexyl, A is CHy,CH,, Y0 is4
amidinobenzyl, and M is N;

R2is 2-hydroxyphenyl, B is cyclobutyl, A is single bond, YPis 4
amidinobenzyl, and M is N; '

RZ is pheny), B is cyclobutyl, A is single bond, Y° is 4-amidinobenzyl,
and Mis N;

R2 is 3-thienyl, B is cyclobutyl, A is single bond, Y° is 4-
amidinobenzyl, and M is N;

R? is 2,6-dichlorophenyl, B is cyclobutyl, A is single bond, Y° is 4-
amidinobenzyl, and M is N;

R?is 3-aminophenyl, B is cycylopropyl, A is single bond, Ylisa
amidinobenzyl, and M is CF;

R?is 3-aminophenyl, B is cyclobutyl, A is single bond, Y? is 4-amidino-2-
fluorobenzyl, and M is CF;

R%is 3-aminophenyl, B is cyclobutyl, A is single bond, Ylis4
amidinobenzyl, and M is CF;

R? js 3-aminophenyl, B is cyclopropyl, A is single bond, Y° is 4-amidino-
2-fluorobenzyl, and M is CF;

R2 is 3-aminophenyl, B is cyclobutyl, A is single bond, Y° is 4-
amidinobenzyl, and M is CF;

R%is 3-aminophenyl, B is cyclobutyl, A is single bond, v° is 4-amidino-3-
fluorobenzyl, and M is CF;

R%is 3-aminophenyl, B is cyclopentyl, A is single bond, Y’is4-
amidinobenzyl, and M is CF;
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RZis 5-amino-2-thienyl, B is cyclobutyl, A is smgle bond. Y° is 4
amidinobenzyl, and M is CF;

R2 is 3-aminophenyl, B is cyclopropyl, A is CHy, Y° is 4-emidincbenzyl,
and M is CF;

R2 is 3-aminophenyl, B is 2-(2R)-bicyclo[2.2.1}-heptyl, A is single bond,
Y” is 4-amidinobenzyl, and M is CF; |

R s 3-aminophenyl, B is cyclopentyl. A is singlc bond, Y is 4-amidino-
z-ﬂuorobenzy!.andMiaCF; o

R2is 3-aminophenyl. B is cyclohexyl, A is CH,CH,, Yisa
amidinobenzyl, and M is CF; '

R2 is 2-hydroxyphenyl, B is cyclobutyl, A is single bond, Y° is 4-
amidinobenzyl, and M is CF;

R2is phenyl, B is cyclobutyl, A is single bond. Y’is 4-amidinobenzyl,

and M is CF;

R2 js 3-thienyl, B is cyclobutyl, A is single bond, Y" is 4-
amidinobenzyl, and M is CF;

R2 is 2,6-dichiorophenyl, B is cyclobutyl, Ais smgle bond. Y is 4-
amxdmobenzyl and M is CF.

33. The compound having the Formula:

B/’\ﬂ' . E\YAT

o)
or a pharmaccutically acceptable salt thereof, wherein;
B is the Formula:
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34
33 r32

R32 r36

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,
alkoxyamino, haloatkanoyl, nitro, fower alkylamino, alkylthio, aryl, aralkyl,
cycloalkyl, eycloatkylalkyl, atkylsuifonamido, amidosulfonyl, monoalkyl
amidosulfonyl, dialkyl amidosulfonyl, alkyl, alkenyl, halo, haloalkyl,
haloalkenyl, haloalkoxy, hydroxyalkyl, alkylamino, carboalkoxy, carboxy,

carboxamido, cyano, and Qb;

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 haloatkyl, wherein each member of group B is optionally

substituted at any carbon up to and including 6 atoms from the point of
3 3
attachment of B to A with one or more of the group consisting of R 2, R 3,

R34, RSS, and R36;

B is optionally selected from the group consisting of C3-C12
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
no more than one ring carbon is substituted by oxo at the same time, ring
carbons and a nitrogen adjacent to the carbon atom at the point of attachment

are optionally substituted with Rg or RB, a ring carbon or nitrogen adjacent to

the R9 position and two atoms from the point of attachment is optionally
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0
substituted with R1 » aring carbon or nitrogen adjacent to the R13 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 the Rlo
position is optionally substituted with Rl l, a ring carbon three atoms from the
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 to the R ang R positions is optionally substituted with R 4,

Rg, Rm, RH, R12, and Rls are independently selected from the

group consisting of hydrido, acetamido, haloacetamido, alkoxyamino,
alkanoyl, haloalkanoyl, amidino, guanidino, alkylenedioxy, haloalkylthio,
alkoxy, hydroxy, amino, lower alkylamino, alkylthio, alkylsulfinyl,
alkylsulfamido, alkylsulfonyl, amidosulfonyl, monoalky! amidosuifonyl,
dialkyl amidosulfonyl, alkyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl,
aminoalkyl, carboalkoxy, carboxy, carboxyalkyl, carboxamido, and cyano;
A is selected from the group copsisting of single covalent bond and

(Cl-I(Rls))pa-(W'l)l.r wherein 17 is an integer selected from 0 through 1, pais
an integer selected from 0 through 3, and W‘7 is selééted from the group
consisting of O, S, C(0), (R7)NC(O), (R7)NC(S), _aﬂd N(R7);

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

R15 is selected from the group consisting of hydrido, hydroxy, halo,
alkyl, and haloalkyl; |
M is selected from the group consisting of N and RI-C;

Rlis selected from the group consisting of hydrido, hydroxy,
hydroxyamino, amidino, amino, cyano, hydroxyalkyl, alkoxy, alkyl,
alkylamino, aminoalkyl, alkylthio, alkoxyamino, haloalkyl, haloalkoxy, and
halo;
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R?is2>Q; -
2° is'1Ected from the group consisting of eovalent single bond and
(CRMR“'Z)q wherein q is an integer selected from 1 through 2, (CH(R41))g-

10

15

20

25

Wo-(CH(R42))p wherein g and p are integers independently selected from O
through 3 and WY is selected from the group consisting of O, S, and N(R41),
and (CH(R41 ))e-sz-(CH(R42))h wherein e and h are integers independently
selected from O through 1 and W22 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-pyrrolidiny!, 2,3-tetrahydrofuranyl, 2.4-
tetrahydrofuranyl, 2,5-tetrahydrofuranyl, and 3 4-tetrahydrofuranyl, with the

proviso that Zis directly bonded to the pyrazinone ring;

1

R4 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, ary! 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 attichment is optionally
substituted by RB, a carbon adjacent to R’ and two atom fréin 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
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substituted by R N and any carbon adjacent to both Rlo and Rl is optionally
substituted by Rl' 1-;

Kis ICHR4a wherein R"a is selected from .the group consisting of
hydrido, hydréxya_lkyl, alkyl, alkoxyalkyl, alkylthioalkyl, and haloalkyl;

Eis selected from the group consisting of:# q;ovalent single bond,
C(O)N(H), (H)NC(0), (R7)NS(0)2. and S(O)ZN(B7);

YA‘l‘ is Qb _Qs;

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

R3’7 is 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
37 _38

_ (CR R ) at the same time, that said aroyl and said heteroaroyl are

optionally substituted at from one through three of the nng carbons with a

substituent selected from the group consisting of R16 R R18 and ng,

that said aroyl and said heteroaroyl are bonded to the CR3 R38 that is directly

bonded to E , that is no more than one alkyl or one haloalkyl is bonded to 2

CR37R38 at the same time, and that said alkyl and haloalkyl are bonded to a

carbon other than the one bonding the aroy] or heteroaroyl;

R Rr7 R18 and R 9are mdependently selected from the group

consisting of hydrido, amidino, guanidino, carboxy, baloalkylthio, atkoxy,
hydroxy, amino, alkoxyamino, lower alkylamino, alkylthio, alkylsulfinyl,
alkylsulfonyl, alkanoyl, haloalkanoyl, alky}, halo, haloalkyl, haloalkoxy,
hydroxyalkyl, aminoalkyl, and cyano;
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R16 and ng are optionally Q with the provxso that no more than one

ofR andR :sQ atthesameumeandthatQ lSQ 3

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

hydrido, N(R )C(NRZS)N(RB)(R%), and C(NRZS)NRBRM with the
5  provisos that no more than one of R and R2 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;
0 26
R2 R21 R23 R24 st and R are independently selected from
the group consisting of hydrido, alkyl, hydroxy, amino, alkylamino and
10  dialkylamino.

34. The compound as recited in Claim 33 having the Formula:

2
7 N R
AT
e N N
H H
O
or a pharmaceutically acceptable salt thereof, wherein;
15 B is the Formula:
34
R3 3 35
R3 2 R3 6
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R32 R33 R34 R35 and R 6aremdependently 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-trifluoroethyl, fluoro,
chloro, bromo, amidosulfonyl, N-methylanudosulfonyl hydroxymethyl,

a:mdocarbonyl carboxy, cyano, and Q

B is optionally selected from the group consisting of hydrido, ethyl, 2-
propenyl, 2-propynyl, propyl, isopropyl, butyl, 2-buteny!, 2-butynyl, sec-
butyl, terz-butyl, isobutyl, 2-methylpr6p_enyl, 1-pentyl, 2-pentenyl, 3-pentenyl,
2-pentynyl, 3-pentynyl, 2-pentyl, 3-pentyl, 2-methylbutyl, 2-methy}-2-
butenyl, 3-methylbutyl, 3-methyl-2-butenyl, 1-hexyl, 2-hexenyl, 3-hexenyl, 4-
hexenyl, 2-heiynyl, 3-hexynyl, 4-hexynyl, 2-hexyl, 1-methyl-2-pentenyl, 1-
methyl-3-pentenyl, 1—methyl-2—pentyﬁyl, 1-methyl-3-pentynyl, 3-hexyl, 1-
ethyl-2-butenyl, 1-heptyl, 2-heptenyl, 3-heptenyl, 4-heptenyl, S-heptenyl, 2-
beptynyl, 3-heptynyl, 4-heptynyl, 5-heptynyl, 2-heptyl, 1-methyl-2-hexenyl,
1-methyl-3-heienyl, 1-meﬂ1yl4hexéhyl, 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-triflucromethyl-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 consmtmg of R32 R33 R34 R35 and R‘ ;

B is optionally selected from the group consisting of cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 2-(2R)-bicyclo[2.2.1}
heptyl, oxetan-3-yl, azetidin-1-yl, azetidin-2-yl, azetidin-3-yl, and
bicyclo[3.1.0Jhexan-6-yl, wherein e_ach ring carbon is optionally substituted

with R33, ring carbons and anitrogen adjacent to the carbon atom at the point
of attéchment is optionally substituted Qith R9 or R13, aring carbon or
nitrogen adjacent to the R9 posilioﬁ and two atoms from the .point of attachment
is optionally_ substituted with Rlo, and a ring carbon or nitrogen adjacent to the
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R13 positiox} and two atoms from the point of attachment is optionally

substituted v?i.th.‘Rlz;

R9, Rl 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-dimethylamidosulfonyl, hydroxymethyl, 1-hydroxyethyl, amidocarbonyl,
N-methylamidocarbonyl, carboxy, and cyano;

RIO

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, trifluorcacetamido, aminomethyl, N-
methylamino, dimethylamino, amidosulfonyl, N-methylamidosulfonyl, N,N-
dimethylamidosulfonyl, methoxycarbonyl, fluoro, chloro, bromo, and cyano;
A is selected from the group consisting of single covalent bond, NH,

N(CH3), CHy, CH3CH, CH,CH,, and CHyCH,CHy;

and R12 are independently selected from the group consisting of

M is selected from the group consisting of N and RI-C;

R1 is selected from the group consisting of hydrido, hydroxy, amino,
amidino, hydroxyamino, aminomethyl, 1-aminoethyl, methylamino,
dimethylamino, cyano, methyl, ethyl, triftucromethyl, pentafluorcethyl, 2,2,2-
trifluoroethyl, methoxy, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,
methoxyamino, methylthio, ethylthio, trifluoromethoxy, 1',1,2,2-
tetrafluoroethoxy, fluoro, chloro, and bromo;

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

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

attachment is optionally substitated by RB, a carbon adjacent to R9 and two

atoms from the carbon at the point of attachment is optionally substituted by
275
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Rlo, a carbon adjacent to-RB and two atoms from the carbon at the point of

attachment is thionally substituted by R12, and any carbon adjacent to both
Rl‘J and R12 is optionally substituted by R1 l;
YAT is Qb'-Qs;

Qis selected from the group consisting of:

R (benzoyhKCR> R 2D)y),

CR> (2 pyridylcarbonyIDKCR R )y,

CIR (3-pyndylcarbonyl])](CR37R38)b],

CIR (¢pyndy1carbonyn)1<cn37kss)b1.

CIR (2-ﬂuenylcarbonyl])](CR37R38)b]

CR (3-tlnenylcm'bonyl])](CR37R38)b]

C[R (2-th1azolylcarbo yl})](CR37R38)b],

CIR (4—tlnazolylcarbonyl])](CR37R38)b],

R (S-thiazdylcarbonyl])](C_R _R )5], wherein b is an integer selected

from 1 through 3, R:‘r7 and R38 are independently selected from the group

consisting of hydﬁdo, alkyl, and halbaikyl, 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 ng with the proviso that Rl’7 and R18 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, that said benzoyl and said heteroaroyl are bonded to the carbon
directly bonded to amide nitrogen of the 1-(amidocarbonymethylene) group,
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and that is no more than one alkyl or one haloalkyl is bonded to a CRB‘?R38 at

the same ﬁnié; |
R16, Rn, R18, and R19 are independently selected from the group

consisting of hydrido, methyl, ethyl, amidino, guanidino, methoxy, hydroxy,
amino, aminomethyl, 1-aminoethyl, 2-aminoethyl, N-methylamino,
dimethylamino, methylthio, ethylthio, trifluoromethylthio, methylsulfinyl,
methylsulfonyl, triflucromethyl, pentaflucroethyl, 2,2,2-trifluoroethyl,
trifluoromethoxy, fluoro, chloro, amidosulfonyl, N-methylamidosulfonyl,
hydroxymethyl, carboxy, and cyano;

Qb is selected from the group consisting of NRZOR21 and

C(NRZS)NRZSR%, with the proviso that said Qb group is bonded directly to a

carbon atom;

0
RZ® RZL R R*, and R are independently selected from the

group consisting of hydrido, methyl, and ethyl.

35. The compound as recited in Claim 34 or a pbarmaceutically 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-difluorophenyl, 3-
hydroxyphenyl, 4-hydroxyphenyl, 3-methoxyaminophenyl, 3-methoxyphenyl,
4-methoxyphenyl, 3-methylphenyl, 4-methyiphenyl, 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, ters-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-butyt, 2-
dimethylaminopropyl, 2-cyanoethyl, 6-hydroxyhexyl, 2-hydroxyethyl, 2-
amidinoethyl, 2-guanidinoethyl, 3-guanidinopropyl, 4-guanidinobutyl, 3-
hydroxyprop_yl, 4-hydroxybutyl, 6-cyanohexyl, 2-dimethylaminoethyl, 3-
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methylbutyl, 2-methylbutyl (S)-2-methylbutyl 3-am1nopropyl 2-hexyl and
4-aminobutyl;

B is optionally selected from the group consisting of cyclopropyl,
cyclobutyl cyclopentyl, cyclohexyl, 2—(2R)-b1cyclo[2.2 1]-heptyl, oxetan-3-
yl, azetidin-1-yl, azetldm-z-yl and azetidin-3-yl;

Ais se!ectgd from the group consisting of single covalent bond, CH,,
CH3CH, CHyCHj, and CHyCH,CHy;
M is selected from the group consisting of N and Rl-C'

Rlis selected from the group consisting of hydrido, hydroxy, amino,
amidino, hydroxyamino, aminomethyl, methylammo, cyano, methyl,
trifluoromethyl, methoxy, hydroxymethyl, methoxyamino, methylthio,
trifluoromethoxy, fluoro, and chloro;

R is 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-methyliphenyl, S-éxnino-z-methylthiophényl, 3-aminophenyl,
benzyl, 3-carboxyphenyl, 3—carboxy-5-aminophen_yl, 3-carboxy—5-
hydroxyphenyl, 3-carboxymethyl-5-aminophenyl, 3-carboxymethyl-5-
hydroxyphenyl, 3-carboxymethylphenyl, 3-chlorophei1yl, 2-chlorophenyl,
2,6-dichlorophenyl, 3-cyanophenyl, 3-din_1ethylaniinophenyl, 2-fluorophenyl,
3-fluorophenyl, 2,5-diflucrophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 3-
methanesulfonylaminophenyl, 2-methoxyphenyl, 3-methoxyphenyl, 3-
methoxyaminophenyl, 3—methoxycarbony1phenyl, 2—niethylaminophenyl, 3-
methylaminophenyl, 2-methylphenyl, 3-inethylphenyl ; 4-methylphenyl,
phenyl, 3-trifluoroacetamidophenyl, 3-trifluoromethylphenyl, 2-
trifluoromethylphenyl, 5-amino-2-thienyl, S-amino-3-thienyl, 3-bromo-2-
thienyl, 3-pyridyl, 4-pyridyl, 2-thienyl, and 3-th1enyl

Y QP
QCis selected from the group consisting of:

[CH(benzoyD)(CHo)p,, {CH(2-pyridylcarbonyD)}(CHy)p,
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{CH(S-pyndylcar bony))(CH»)p, ICH(4~PYﬂdY1°afb°nYD](Cﬁz)b.
[CH(2—th1enylcarbonyl)](CH2)b,[CH(3 thienylcarbony)(CHo)y,»
[CH(2-thiazolylcarbonyl)l(CH>)y,, {CH(4-thiazolylcarbonyl)(CH2)y,

and [CH(5-thiazolylcarbonyl)l(CH3)p,. wherein b is an integer selected from 1

through 3, 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 Rn R 18 , and R19 with the

proviso that Rn and R18 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
beteroaroyl substituent are bonded to the carbon directly bonded to amide
nitrogen of the 1-(amidocarbonymethylene) group;

R16 and ng are independently selected from the group consisting of

hydrido, amidino, amino, aminomethyl, methoxy, methylamino, hydroxy,
hydroxymethyl, fluoro, chloro, and cyano;

R17 and R18 are independently selected from the group consisting of

hydrido, fluoro, chloro, hydroxy, hydroxymethyl, amino, carboxy, and cyano;

Q is C(I‘IRzS)I‘IRz,’R24

2
R R24 and R25 are independently selected from the group

consisting of hydrido and methyl.

36. The compound as recited in Claim 35 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-methylphenyl, and phenyl;

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, terz-butyl, isobutyl, 1-pentyl, 3-pentyl, 2-methylbutyl, 2,2,2-
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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-

5  hydroxypropyl, 4-hydroxybutyl, 6-cyanchexyl, 2-dimethylaminoethyl, 3-
methylbutyl, 2—méthylbutyl, (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-
10 yl, azetidin-1-yl, azetidin-2-yl, and azetidin-3-yl; -
A is selected from the group corisisting of .a single covalent bond,

CH,, CH,CH, and CH,CH,CHy;
M s selected from the group consisting of N and RI-C;

R is selected from the group consisting of hydrido, hydroxy, amino,
15  methyl, trifluoromethyl, fluoro, and chloro;

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, S-amino-2-methyithiophenyl, 3-carboxyphenyl, 3-cyanophenyl,
3-chlorophenyl, 2-hydroxyhenyl, 3-hydroxyphenyl, 3- '

20 methanesulfonylaminophenyl, 3-methoxycarbonylphenyl, 3-
dimethylaminophenyl, 3-methylaminophenyl, 2-methylphenyl, 3-
methyiphenyl, phenyl, 3-pyridyl, 3-triﬂixomacemlniddphenyl, 3-bromo-2-
thienyl, 2-thienyl, and 3-thienyl; |

AT is selected from the group consisting of S-guanidino-lfoxo-l-(Z-

25  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-amino-2-thiazolyl)-2-
pentyl, and 5-guanidino-1-oxo-1-phenyl-2-pentyl.

37. A compound as recited in Claim 33 where said compound is selected from
30 the group having the Formula:
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or a pharmaceutically acceptalfl)e salt thereof, wherein:

R2 is 3-aminophenyl, B is phenyl, A is CHy, Y*" is 5-guanidino-1-oxo-1-
(2-thiazolyl)-2-pentyl, and M is CH;

R? is phenyl, B is phenyl, A is CH,CH,, YT is 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, and M is CH;

RZis benzyl, B is phenyl, A is CHy,CH,, Y is 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, and M is CH;

R? s phenyl, B is phenyl, A is CH,CH,, Y*7 is 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, and M is CH;

R%is benzyl, B is phenyl, A is CH,CH,, Y is 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, and M is CH;

R? s phenyl, B is phenyl, A is CH,CH,, Y"" is 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, and M is CH;

R? is 3-aminophenyl, B is phenyl, A is CHy, Y*” is 5-goanidino-1-oxo-1-
{2-thiazolyl)-2-pentyl, and M is CF;

R%is phenyl, B is phenyl, A is CH,CH,, v is 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, and M is CF;

R? is benzyl, B is phenyl, A is CHyCH,, Y*" is 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, and M is CF; '

R? is phenyl, B is phenyl, A is CH,CH,, Y*" is 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, and M is CF;
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| RZ is benzyl, B is phenyl, A is CHyCH,, vATis 5-guanidino-1-0xo-1-(2-
thiazolyl)-2-pentyl, and M is CF; _
R?is phen;yl, B is phenyl, A is CHyCH,, YATis 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, and M is. CF;
5 R2is 3-am1nophenyl B is phenyl, A is CH2, AT is 5-guanidino-1-oxo-1-
(2—tlnazolyl)-2—pentyl and M is CCl;
R2 is phenyl, B is phenyl, A is CHyCH,, .YAT is 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, and M is CCl; .
RZis benzyl, B is phenyl, A is CH,CH,, YA is 5-guanidino-1-oxo-1-(2-
10 thiazolyl)-2-pentyl, and M is CCl;
R%is phenyl, B is phenyl, A is CHyCH,, vATis 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, and M is CCl;
R%is benzyl Bis phenyl A is CH,CH,, YATis 5-guanidino-1-oxo-1-(2-
thiazolyl)-2—pentyl, and M is CCl; :
15 R%is phenyl, B is phenyl, A is CHyCH,, Y*Tis 5-guanidino-1-oxo-1-(2-
thiazolyl)—2—pentyl and M is CCl;
R2is 3-a.mmopheny1 B is phenyl, A i is CH2, Tis 5-guanidino-1-oxo-1-
(2-tlnazolyl)—2—pentyl and M isN;
R2 is phenyl, B is phenyl, A is CHyCH,, Y*" is 5-guanidino-1-oxo-1-(2-
20  thiazolyl)-2-pentyl, and M is N;
R?is benzyl, B is phenyl, A is CHyCH,, YAT s 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, and M is N; .
R? is phenyl, B is phenyl, A is CHyCH,, Y is 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, and M isN;
25 R2is benzyl, B is phenyl, A is CH2CH2, Tis 5-guanidino-1-oxo-1-(2-
thiazolyl)-2-pentyl, and M is N;
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R? is phenyl, B is phenyl, A is CHyCHy, Y is 5-guanidino-1-oxo-1-(2-

thiazolyl)-2-pent§l, and M is N.

38. A composition for inhibiting thrombotic conditions in blood comprising a
5 compound of any one of Claims 8, 16, 24, 32, and 37 and a pharmaceutically
acceptable carrier.

39. 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

10  through 23, Claims 25 through 31, and Claims 33 through 36 and 2
pharmaceutically acceptable carrier.

40. A method for inhibiting thrombotic conditions in blood comprising adding
to blood a therapeutically effective amount of a composition of any one of
15 Claims 38 and 39,

41. 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 38 and 39.

20
42. A method for inhibiting thrombus formation in blood comprising adding to
blood a therapeutically effective amount of a.composition of any one of Claims
38 and 39.

25 43. 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 38 and
39.

30 44. A method for treating or preventing deep vein thrombosis in a mammal
comprising administering to the mammal a therapeutically effective amount of a
composition of of any one of Claims 38 and 39.
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45. A method for treating or preventing cardiogenic thromboembolism in a
mammal comprising administering to the mammal a therapeutically effective
amount of a coftiposition of any one of Claims 3§ &#d 39.

46. A method for treating or preventing thromboembolic stroke in humans and
other mammals comprising administering to the mammal a therapeutically
effective amount of a composition of any one of Claims 38 and 39.

47. A method for treating or preventing thrombosis associated with cancer and
cancer chemotherapy in humans and other mammals comprising administering
to the mammal a therapeutically effective amount of a composition of any one
of Claims 38 and 39.

48. A method for treating or preventing unstable angina in humans and other
mammals comprising administering to the mammal a therapeutically effective
amount of a composition of any one of Claims 38 and 39.

49. 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 37 with a therapeuticaily effective amount of fibrinogen receptor
antagonist.

50. The use of a compound of any one of Claims 1 through 37, ora
pharmaceutically acceptable salt thereof, in the manufacture of medicament for
inhibiting thrombus formation, treating thrombus formation, or preventing
thrombus formation in a mammal.
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