
ARYLPROPIONAMIDE, ARYLACRYLAMIDE, ARYLPROPYNAMIDE, OR
ARYLMETHYLUREA ANALOGS AS FACTOR XIA INHIBITORS
CROSS-REFERENCE TO RELATED APPLICATIONS [0001] The
present application claims priority benefit of U.S.
provisional applications Ser. No. 60/750,130, filed
December 14, 2005; Ser. No. 60/821,163, filed August
2, 2006; and Ser. No. 60/865,21 1, filed November 10,
2006, each of which is incorporated by reference
herein. FIELD OF THE INVENTION [0002] The present
invention relates generally to novel arylpropionamide,
arylacrylamide, arylpropynamide, or arylmethylurea
compounds, and analogues thereof, which are useful as
selective inhibitors of serine protease enzymes of the
coagulation cascade and/or contact activation system;
for example thrombin, factor XIa, factor Xa, factor
IXa and/or factor Vila, and/or plasma kallikrein. In
particular, it relates to compounds that are selective
factor XIa inhibitors or dual inhibitors of fXIa and
plasma kallikrein. This invention also relates to
pharmaceutical compositions comprising these compounds
and methods of using the same. BACKGROUND OF THE
INVENTION [0003] Factor XIa is a plasma serine
protease involved in the regulation of blood
coagulation. While blood coagulation is essential to
the regulation of an organism's hemostasis, it is also
involved in many pathological conditions. In
thrombosis, a blood clot, or thrombus, may form and
obstruct circulation locally, causing ischemia and
organ damage. Alternatively, in a process known as
embolism, the clot may dislodge and subsequently
become trapped in a distal vessel, where it again
causes ischemia and organ damage. Diseases arising
from pathological thrombus formation are collectively
referred to as thrombotic or thromboembolic disorders
and include acute coronary syndrome, unstable angina,
myocardial infarction, thrombosis in the cavity of the
heart, ischemic stroke, deep vein thrombosis,
peripheral occlusive arterial disease, transient
ischemic attack, and pulmonary embolism. In addition,
thrombosis occurs on artificial surfaces in
contactwith blood, including catheters and artificial
heart valves. Therefore, drugs that inhibit blood
coagulation, or anticoagulants, are "pivotal agents
for prevention and treatment of thromboembolic
disorders" (Hirsh, J. et al. Blood 2005, 105,
453-463). Thromboembolic disorders are the largest
cause of mortality and disability in the
industrialized world. 



[0004] Blood coagulation is initiated in vivo by the
binding of tissue factor (TF) to Factor VII (FVII) to
generate Factor Vila (FVIIa). The resulting TF:FVIIa
complex activates Factor EX (FIX) and Factor X (FX)
which leads to the production of Factor Xa (FXa). The
FXa that is generated catalyzes the transformation of
prothrombin into small amounts of thrombin before this
pathway is shut down by tissue factor pathway
inhibitor (TFPI). The process of coagulation is then
further propagated via the feedback activation of
Factors V, VHI and XI by catalytic amounts of
thrombin. (Walsh, P.N. Thromb. Haemostasis. 1999, 82,
234-242.) The resulting burst of thrombin coverts
fibrinogen to fibrin, which polymerizes to form the
structural framework of a blood clot, and activates
platelets, which are a key cellular component of
coagulation (Hoffman, M. Blood Reviews 2003, 17,
S1-S5). Factor XIa plays a key role in propagating
this amplification loop and is thus an attractive
target for anti-thrombotic therapy. [0005] An
alternative way of initiation of coagulation is
operative when blood is exposed to artificial surfaces
(e.g., during hemodialysis, 'on-pump' cardiovascular
surgery, vessel grafts, bacterial sepsis), on cell
surfaces, cellular receptors, and extracellular
matrices. This process is also termed contact
activation. Surface absorption of factor XE leads to a
conformational change in the factor XII molecule,
thereby facilitating activation to proteolytic active
factor XII molecules (factor XIIa and factor XIIf).
Factor XIIa (or XIIf) has a number of target proteins,
including plasma prekallikrein and factor XL Active
plasma kallikrein further activates factor XII,
leading to an amplification of contact activation.
Alternatively, the serine protease
prolylcarboxylpeptidase can activate plasma kallikrein
complexed with high molecular weight kininogen in a
multiprotein complex formed on the surface of cells
and matrices (Shariat-Madar et al. Blood 2006, 108,
192-199). Contact activation is a surface mediated
process responsible in part for the regulation of
thrombosis and inflammation, and is mediated, at least
in part, by fibrinolytic-,
complement-,kininogen/kinin-, and other humoral and
cellular pathways (for review, Coleman, R. Contact
Activation Pathway, pages 103-122 in Hemostasis and
Thrombosis, Lippincott Williams & Wilkins 2001;
Schmaier A.H. Contact Activation, pages 105- 128 in
Thrombosis and Hemorrhage, 1998). The biological
relevance of the contact activation system for
thromboembolic diseases is supported by the phenotype
of factor Xn deficient mice. More specifically, factor
XII deficient mice were protected from thrombotic
vascular occlusion in several thrombosis models as
well as stroke 



models and the phenotype of the XII deficient mice was
identical to XI deficient mice (Renne et al. J. Exp.
Medicine 2005, 202, 271-281; Kleinschmitz et al. J.
Exp.l Medicine, 2006, 203, 513-51 8). The fact that
factor XI is down-stream from factor XIIa, combined
with the identical phenotype of the XII and XI
deficient mice suggest that the contact activation
system could play a major role in factor XI activation
in vivo. [0006] Factor XI is a zymogen of a
trypsin-like serine protease and is present in plasma
at a relatively low concentration. Proteolytic
activation at an internal R369- 1370 bond yields a
heavy chain (369 amino acids) and a light chain (238
amino acids). The latter contains a typical
trypsin-like catalytic triad (H413, D464, and S557).
Activation of factor XI by thrombin is believed to
occur on negatively charged surfaces, most likely on
the surface of activated platelets. Platelets contain
high affinity (0.8 nM) specific sites
(130-500/platelet) for activated factor XL After
activation, factor XIa remains surface bound and
recognizes factor IX as its normal macromolecular
substrate. (Galiani, D. Trends Cardiovasc. Med. 2000,
10, 198-204.) [0007] In addition to the feedback
activation mechanisms described above, thrombin
activates thrombin activated fibrinolysis inhibitor
(TAFI), a plasma carboxypeptidase that cleaves
C-terminal lysine and arginine residues on fibrin,
reducing the ability of fibrin to enhance tissue-type
plasminogen activator (tPA) dependent plasminogen
activation. In the presence of antibodies to FXIa,
clot lysis can occur more rapidly independent of
plasma TAFI concentration. (Bouma, B. N. et al.
Thromb. Res. 2001, 101, 329-354.) Thus, inhibitors of
factor XIa are expected to b e anticoagulant and
profibrinolytic. [0008] Further evidence for the
anti-thromboembolic effects of targeting factor XI is
derived from mice deficient in factor XI. It has been
demonstrated thatcomplete fXI deficiency protected
mice from ferric chloride (FeCl3)-induced carotid
artery thrombosis (Rosen et al. Thromb Haemost 2002,
87, 774-77; Wang et al, J Thromb Haemost 2005, 3,
695-702). Also, factor XI deficiency rescues the
perinatal lethal phenotype of complete protein C
deficiency (Chan et al., Amer. J. Pathology 2001, 158,
469-479). Furthermore, baboon cross-reactive, function
blocking antibodies to human factor XI protect against
baboon arterial - venous shunt thrombosis (Gruber et
al, Blood 2003, 102, 953-955). Evidence for an
antithrombotic effect of small molecule inhibitors of
factor XIa is also disclosed in published U.S. Patent
Application US20040180855A1. Taken together, these
studies 



suggest that targeting factor XI will reduce the
propensity for thrombotic and thromboembolic diseases.
[0009] Genetic evidence indicates that factor XI is
not required for normal homeostasis, implying a
superior safety profile of the factor XI mechanism
compared to competing antithrombotic mechanisms. In
contrast to hemophilia A (factor VIII deficiency) or
hemophilia B (factor IX deficiency), mutations of the
factorXI gene causing factor XI deficiency (hemophilia
C) result in only a mild to moderate bleeding
diathesis characterized primarily by postoperative or
posttraumatic, but rarely spontaneous hemorrhage.
Postoperative bleeding occurs mostly in tissue with
high concentrations of endogenous fibrinolytic
activity (e.g., oral cavity, and urogenital system).
The majority of the cases are fortuitously identified
by preoperative prolongation of APTT (intrinsic
system) without any prior bleeding history. [0010] The
increased safety of inhibition of XIa as an
anticoagulation therapy is further supported by the
fact that Factor XI knock-out mice, which have no
detectable factor XI protein, undergo normal
development, and have a normal life span. No evidence
for spontaneous bleeding has been noted. The APTT
(intrinsic system) is prolonged in a gene
dose-dependent fashion. Interestingly, even after
severe stimulation of the coagulation system (tail
transection), the bleeding time is not significantly
prolonged compared to wild-type and heterozygous
litter mates. (Gailani, D. Frontiers in Bioscience
2001, 6, 201-207; Gailani, D. et al. Blood Coagulation
and Fibrinolysis 1997, 8, 134-144.) Taken together,
these observationssuggest that high levels of
inhibition of factor XIa should be well tolerated.
This is in contrast to gene targeting experiments with
other coagulation factors. [0011] In vivo activation
of factor XI can be determined by complex formation
with either Cl inhibitor or alpha 1 antitrypsin. In a
study of 50 patients with acute myocardial infarction
(AMI), approximately 25% of the patients had values
above the upper normal range of the complex ELISA.
This study can be viewed as evidence that at least in
a subpopulation of patients with AMI, factor XI
activation contributes to thrombin formation (Minnema,
M.C. et al. Arterioscler. Thromb. Vase. Biol. 2000,
20, 2489-2493). A second study establishes a positive
correlation between the extent of coronary
arteriosclerosis and factor XIa in complex with alpha
1 antitrypsin (Murakami, T. et al. Arterioscler Thromb
Vase Biol 1995, 15, 1107-1 113.). In another study,
Factor XI levels above the 90th percentile in patients



were associated with a 2.2-fold increased risk for
venous thrombosis (Meijers, J. C. M. etal. N. Engl. J.
Med. 2000, 342, 696-701.). [0012] Plasma kallikrein is
a zymogen of a trypsin-like serine protease and is
present in plasma at 35 to 50 mg/mL. The gene
structure is similar to that of factor XI. Overall,
the amino acid sequence of plasma kallikrein has 58%
homology to factor XI. Proteolytic activation by
factor XIIa at an internal 1389- R390 bond yields a
heavy chain (371 amino acids) and a light chain (248
amino acids). The active site of plasma kallikrein is
contained in the light chain. The light chain of
plasma kallikrein reacts with protease inhibitors,
including alpha 2 macroglobulin and Clinhibitor.
Interestingly, heparin significantly accelerates the
inhibition of plasma kallikrein by antithrombin III in
the presence of high molecular weight kininogen
(HMWK). In blood, the majority of plasma kallikrein
circulates in complex with HMWK. Plasma kallikrein
cleaves HMWK to liberate bradykinin. Bradykinin
release results in increase of vascular permeability
and vasodilation (for review, Coleman, R. Contact
Activation Pathway, pages 103-122 mHemostasis and
Thrombosis, Lippincott Williams & Wilkins 2001;
Schmaier A.H. Contact Activation, pages 105-128 in
Thrombosis and Hemorrhage, 1998). [0013] Proteins or
peptides that reportedly inhibit Factor XIa are
disclosed in WO 01/27079. There are advantages in
using small organic compounds, however, in preparing
pharmaceuticals, e.g., small compounds generally have
better oralbioavailability and compatibility in making
formulations to aid in delivery of the drug as
compared with large proteins or peptides. Small
molecule inhibitors of Factor XIa are disclosed in
U.S. Patent Application Publications, e.g.,
US20040235847A1, US20040220206A1, US20050228000A1,
US20060009455A1, and US20050282805A1. [0014] In
addition, it is also desirable to find new compounds
with improved pharmacological characteristics compared
with known serine protease inhibitors. For example, it
is preferred to find new compounds with improved
factor XIa inhibitory activity and selectivity for
factor XIa versus other serine proteases. Also, it is
preferred to find new compounds with improved plasma
kallikrein inhibitory activity and selectivity for
plasma kallikrein versus other serine proteases. It is
also desirable and preferable to find compounds with
advantageous and improved characteristics in one or
more of the following categories, which are given as
examples and are not intended to be limiting: (a)
pharmacokinetic properties, including oral
bioavailability; 



(b) pharmaceutical properties; (c) dosage
requirements; (d) factors which decrease blood
concentration peak-to-trough characteristics; (e)
factors that increase the concentration of active drug
at the receptor; (f) factors that decrease the
liability for clinical drug-drug interactions; (g)
factors that decrease the potential for adverse
sideeffects; and (h) factors that improve
manufacturing costs or feasibility. SUMMARY OF THE
INVENTION [0015] The present invention provides novel
arylpropionamide, arylacrylamide, arylpropynamide, or
arylmethylurea compounds, and analogues thereof, which
are useful as selective inhibitors of serine protease
enzymes, especially factor XIa and/or plasma
kallikrein, or stereoisomers, tautomers,
pharmaceutically acceptable salts, solvates, or
prodrugs thereof. [0016] The present invention also
provides processes and intermediates for making the
compounds of the present invention or stereoisomers,
tautomers, pharmaceutically acceptable salts,
solvates, or prodrugs thereof. [0017] The present
invention also provides pharmaceutical compositions
comprising a pharmaceutically acceptable carrier and
at least one of the compounds ofthe present invention
or stereoisomers, tautomers, pharmaceutically
acceptable salts, solvates, or prodrugs thereof.
[0018] The present invention also provides a method
for modulation of the coagulation cascade and/or the
contact activation system comprising administering to
a host in need of such treatment a therapeutically
effective amount of at least one of the compounds of
the present invention or stereoisomers, tautomers,
pharmaceutically acceptable salts, solvates, or
prodrugs thereof. [0019] The present invention also
provides a method for treating thromboembolic
disorders comprising administering to a host in need
of such treatment a therapeutically effective amount
of at least one of the compounds of the present
invention or stereoisomers, tautomers,
pharmaceutically acceptable salts, solvates, or
prodrugs thereof. [0020] The present invention also
provides a method for treating inflammatory diseases
disorders comprising administering to a host in need
of such treatment a therapeutically effective amount
of at least one of the compounds of the present
invention or stereoisomers, tautomers,
pharmaceutically acceptable salts, solvates, or
prodrugs thereof. [0021] The present invention also
provides the compounds of the present 



invention or stereoisomers, tautomers,
pharmaceutically acceptable salts, solvates, or
prodrugs thereof, for use in therapy. [0022] The
present invention also provides the use of the
compounds of the present invention or stereoisomers,
tautomers, pharmaceutically acceptable salts,
solvates, or prodrugs thereof, for the manufacture of
a medicament for the treatment of a thrombotic or
thromboembolic disorder. [0023] The present invention
also provides the use of the compounds of the present
invention or stereoisomers, tautomers,
pharmaceutically acceptable salts, solvates, or
prodrugs thereof, for the manufacture of a medicament
for the treatment of an inflammatory disorder. [0024]
These and other features of the invention will be set
forth in the expanded form as the disclosure
continues.DETAILED DESCRIPTION OF THE INVENTION [0025]
In a first aspect, the present invention provides,
inter alia, compounds of Formula (I): (I) or
stereoisomers, tautomers, pharmaceutically acceptable
salts, solvates, or prodrugs thereof, wherein: A is a
C3.10 carbocycle substituted with 0-1 R1 and 0-3 R2,
or a 5- to 12- membered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-1 R1 and 0-3 R2; provided that when A is a
heterocycle containing one or more nitrogen atoms, A
is not attached to Li via any of the nitrogen atoms on
the A ring; Li is -CH(R5)CH2-, -CH(NR 7Rd)CH2-,
-C(R5)=CH-, -OC-, -OCH2-, -CR5R6NH-, -CH2O-, -SCH2-,
-SO2CH2-, -CH2NR10-, or -NHNH-; provided that when L i
is -CH2O-, then A is other than an unsubstituted
phenyl; M is R1 is, independently at each occurrence,
F, Cl, Br, I, OCF3, CF3, -(CH2)rORa,-(CH2)rSRa, CN,
~(CH2)rNR7R8, -C(=NR8)NR8R9, -C(O)NR8R9, -S(O)pNR8R9,
or C1 6 alkyl substituted with 0-1 Rl a; Rl a is F,
OCF3, CF3 ORa, SRa CN, -NR7R8, -C(O)NR8R9, -NR8C(O)R ,
-S(O)pNR8R9, -NR8SO2R0, or -(CF2)rCF3; R2 is,
independently at each occurrence, =0, F, Cl, Br, OCF3,
CF3, CHF , CN, NO2, -(CH2)rORa -(CH2)rSRa,
-(CH2)rC(0)R a -(CH2)rC(O)ORa, 



-(CH2>OC(O)Ra, -(CH2)rNR7R8, -(CH2)rC(O)NR8R9,
-(CH2)rNR8C(O)R, -(CH2)rNR8C(O)ORc, -NR8C(O)NR8Rc,
-S(O)pNR8R9, -NR8S(O)pRc, -S(O)RC, -S(O)2R0, C1 6
alkyl substituted with 0-1 R2 a, -(CH2)r-3-7 membered
carbocycle optionally substituted with 0-2 R2b , or
-(CH2)r-5-7 membered heterocycle comprising carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p, wherein said heterocycle is substituted with
0-2 R2b ; alternately, when R1 and R2 groups are
substituents on adjacent atoms they may be taken
together with the atoms to which they are attached to
form a 5- to 7- membered carbocycle or heterocycle
comprising carbon atoms and 0-4 heteroatoms selected
from N, O, and S(0) p and substituted with 0-2 RS; R2a
is F, OCF3, CF3, 0 Ra, SRa CN, -NR R8, -C(O)NR8R9,
-NR8C(O)R0, -NR8C(O)OR0, -NR8C(O)NR8R0, -S(O)pNR8R9,
-NR8SO2R0, or-(CF 2)rCF3 ; R2b is, independently at
each occcurence, =0, F, Br, Cl, OCF3, CF3, -(CH2)r0
Ra, -(CH2)rSRa, -(CH2)rCN, -(CH2)rNR7R8,
-(CH2)rC(O)ORa, -(CH2)rOC(O)Ra, -(CH2)rC(O)NR8R9,
-(CH2) NR8C(O)R0, -(CH2)rNR8C(O)OR, -(CH2)rS(O)pNR8R9,
-(CH2)rNR8SO2R, Ci-4 alkyl or -(CF2)rCF3; R3 is,
independently at each occurrence, -(CH2)r-C3_io
carbocycle substituted with 0-3 R3a and 0-1 R3 , or
-(CH2)r-5- to 12-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p, wherein said heterocycle is substituted
with 0-3 R3a and 0-1 R3d ; R3a is, independently at
each occurrence, =0, =NR8, F, Cl, Br, I, OCF3, CF3,
-(CH2)rCN, NO2, -(CH2)r0R 3b, -(CH2)rSR3b ,
-(CH2)rNR7R8, -NHC(O)NR8R9,-(CH2)rC(O)OR 3b, -C(O)CM
alkyl, -SO2NHR3 , -SO 2NHCOR 3c, -SO2NHCO 2R3 ,
-CONHSO2R3 , -(CH2)rNR8C(O)R3 , -(CH2)rNR8CO2R3c,
-(CH2)rS(O)pNR8R9, -(CH2)rNRdS(O)pR3c , -NHSO 2CF3,
-S(O)R 3 , -S(O)2R3 , -(CH2)rOC(O)R3 ,
-(CH2>C(O)NRSR9, -(CH2>OC(O)NR 8R9, -NHCOCF 3,
-NHSO2R3C, -C0NH0R 3 , C1.4 haloalkyl, C1.4
haloalkyloxy-, Ci_6 alkyl substituted by R3e , C2_6
alkenyl substituted by R3e, Ci_6 alkynyl substituted
by R3e, C3.6 cycloalkyl substituted by 0-1 R3d,
-(CH2)r-C6-io carbocycle substituted by 0-3 R3d or
-(CH2)r -5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(0) p, wherein said heterocycle is substituted
with 0-3 R3d; alternately, when two R3a groups are
substituted on adjacent atoms, they can be taken
together with the atoms to which they are attached to
form a C340 carbocycle substituted with 0-2 R3d, or a
5- to 10-membered heterocycle comprising: 



carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p, wherein said heterocycle is substituted
with 0-2 R3d ; R3 is, independently at each
occurrence, H, Ci_6 alkyl substituted with 0-2 R3d
C2-6 alkenyl substituted with 0-2 R3d, C2-6 alkynyl
substituted with 0-2 R3d, -(CH2)r-C3-io carbocycle
substituted with 0-3 R3d, or -(CH2)r-5- to 10-membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p, wherein
said heterocycle is substituted with 0-3 R3d; R3c is,
independently at each occurrence, Ci_6 alkyl
substituted with 0-2 R3d, C2-6 alkenyl substituted
with 0-2 R3d, C2-6 alkynyl substituted with 0-2 R3d,
-(CH2) -Cs- Io carbocycle substituted with 0-3 R3d, or
-(CH2)r-5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p, wherein said heterocycle is substituted
with 0-3 R3d; R3d is, independently at each
occurrence, H, =0, F Cl, Br, CN, NO2, -(CH2)rNR7R8,
-(CH2)rORa, -C(O)R a, -C(O)OR a -OC(O)R a, -NR8C(O)R0,
-C(O)NR8R9, -S(O)2NR R -NR?R8, -NR8S(O)2NR8R ,
-NR8S(O)2R , -S(O) PR , -(CF2)rCF3, Ci-6 alkyl
substituted with 0-2 Re, C2-6 alkenyl substituted with
0-2 Re, C2_6 alkynyl substituted with 0-2 Re,
-(CH2)r-C3_io carbocycle substituted with 0-3Rd, or
-(CH2)r~5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p, wherein said heterocycle is substituted
with 0-3 Rd ; R3e is, independently at each
occurrence, H, -(CH2)rORa, F, =0, CN, NO2,
-(CH2)rNR7R8, -C(O)R a, -C(O)ORa, -OC(O)Ra -NR 8C(O)R
, -C(O)NR 8R9, -S(O) 2NR8R9 , -NR8S(O)2NR8R9,
-NR8S(O)2R -S(O) pR, -(CF2)rCF3, -(CH2)r-C3-io
carbocycle substituted with 0-3 Rd, or -(CH2)r-5- to
10-membered heterocycle comprising: carbon atoms and
1-4 heteroatoms selected from N, O, and S(0) p ,
wherein said heterocycle is substituted with 0-3 R ;
R4 is, independently at each occurrence, H, F, Cl, Br,
I, OCF3, CF3, CN, NO2, -(CH2)rORa , -(CH2)rSRa, -(CH
2)rC(0)R a, -(CH2)rC(O)OR a, -OC(O)R a -(CH2)rNR7R8,
-NR8(CH2)rC(O)OR a, -(CH 2)rC(O)NR 8R9,
-(CH2)rNR8C(O)R, -(CH2) -NR8C(O)2Rb, -(CH2)rNR8C(O)NR
8R9, -S(O) pNR8R9, -NR 8S(O)pRc, -S(O) 2R , or C1.4
alkyl substituted with 0-2 R4 a; R4a is, independently
at each occurrence, H, F5 =0, Ci_6 alkyl, 0 Ra, SRa
CF3, CN NO2, -C(0)R a -C(O)OR a, -NR R8, -C(O)NR 8R9,
-NR8C(O)R C, -S(O)pNR8R9, -NR8S(0)pR c , -S(O)Rc, or
-S(O) 2R0; 



R5 is, independently at each occurrence, H, F, CF3,
-(CH2)rORa, =0, -(CH2>NR7R8, -S(O)PNR8R9, -(CH
2)rCO2Ra, -(CH 2)rCONR 8R9, or C1-4 alkyl; R6 is,
independently at each occurrence, H, F, or C1.4 alkyl;
R7 is, independently at each occurrence, H, Ci_6
alkyl, -(CH 2V C -Io carbocycle, -(CH2)n-(5- to
10-membered heteroaryl), -C(O)R 0, -CHO, -C(O)2R0,
-S(O) 2R0, -CONR 8R , -OCONHRc, -C(O)O-(Ci -4
alkyl)OC(O)-(Ci_ 4 alkyl), or -C(O)O-(C i-4
alkyl)OC(0)-(C6-io aryl); wherein said alkyl,
carbocycle, heteroaryl, and aryl are substituted with
0-2 Rf; wherein said heteroaryl comprises: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p; R8 is, independently at each occurrence, H, Ci
. alkyl, -(CH 2)n-phenyl, or-(CH2)n-5- to 10-membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p; wherein
said alkyl, phenyl and heterocycle are optionally
substituted with 0-2 R ; alternatively, R7 and R8,
when attached to the same nitrogen, combine to form a
5- to 10-membered heterocycle comprising: carbon atoms
and 0-3 additional heteroatoms selected from N, O, and
S(O)p >wherein said heterocycle is substituted with
0-2 Rf ; R8a is H orC M alkyl; R9 is, independently at
each occurrence, H, Ci. 6 alkyl, or -(CH2)n-phenyl;
wherein said alkyl and phenyl are optionally
substituted with 0-2 R ; alternatively, R8 and R9,
when attached to the same nitrogen, combine to form a
5- to 12-membered heterocycle comprising: carbon atoms
and 0-2 additional heteroatoms selected from N, O, and
S(O)P wherein said heterocycle is substituted with 0-2
Rd ; R10 is, independently at each occurrence, H or
Ci_6 alkyl substituted with 0-3 R O ; R1Oa is,
independently at each occurrence, H, =0, Ci_4 alkyl,
ORa, SRa, F, CF3, CN, NO2, -C(O)R a, -C(0)0R a,
-C(O)NR 8R , -NR8C(O)RC, -S(O)pNR8R9, -NR8S(O)pRc, or
-S(O)pRc ; R1 is Ci-4 haloalkyl, -C(O)NR 8R9,
-CH2C(O)NR 8R , -CH2CH2C(O)NR 8R9, -C(O)R a, -CH2C(O)R
a, -CH2CH2C(O)Ra, -C(O)OR a -CH2C(O)OR a,
-CH2CH2C(O)OR a, Ci-6 alkyl substituted with 0-3 Rllc
, C2_6 alkenyl substituted with 0-3 Rlla , C2_6
alkynyl substituted with 0-3 Rlla , -(CH2)r-C3-io
carbocycle substituted with 0-3 R l , or -(CH2)r-5- to
10-membered heterocycle comprising: carbon atoms 



and 1-4 heteroatoms selected from N, O, and S(O)p,
wherein said heterocycle is substituted with 0-3 R1l b
; Rlla is, independently at each occurrence H, =0,
ORa, SRa, F, CF3 , CN, NO2, -C(O)R a, -C(O)OR a,
-NR7R8, -C(O)NR 8R9, -NR8C(O)R , -NR8C(O)OR , -NR8CHO,
-S(O)PNR8R9, -NR8S(O)PRC, -S(O)pRc, C1.4 alkyl, C3-6
cycloalkyl,Ci-4 haloalkyl, Ci_4 haloalkyloxy-,
-(CH2)r-C3-io carbocycle substituted with 0-3 Rd , or
-(CH2)r-5- to 10-membered heterocycle comprising
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p, and substituted with 0-3 Rd; Rllb is,
independently at each occurrence, H, =O, =NR8, ORa,
-CH2qRa, F, Cl, Br, CN, NO2 , CF3 , OCF3, OCHF 2,
-C(CH 3)2ORa -C(O)R a, -C(O)OR a , -NR7R8, -C(O)NR 8R
, -NR C(O)Rb, -NR8C(O)2R , -S(O)pNR8R9, -NR8S(O)pRc ,
-S(O)pR, Ci-6 alkyl, C2 -6 alkenyl, C2-6 alkynyl, C3.6
cycloalkyl, C1.4 haloalkyl, Ci-4 haloalkyloxy-, -(CH V
C3- Io carbocycle substituted with 0-3 Rd, or -(CH2)r
-5- to 10-membered heterocycle comprising carbon atoms
and 1-4 heteroatoms selected from N, O, and S(0) p ,
and substituted with 0-3 Rd ; alternately, when two R
l groups are substituents on adjacent atoms they may
be taken together with the atoms to which they are
attached to form a 5- to 7- membered heterocycle
comprising carbon atoms and 1-4 heteroatoms selected
from N, O, and S(0) p and substituted with 0-2 Rg;
Rllc is, independently at each occurrence H, =0, 0 Ra
SRa , F, CF3 , CN, NO2, -NR7R8, -NR8C(O)Rc, -NR8C(O)OR
, -NR8CHO, -S(O) pNR8R9, -NR8S(O)pRc , -S(O)pR, Ci-4
alkyl, C3 6 cycloalkyl, C haloalkyl, C1.4
haloalkyloxy-, -(CH2)r-C3-io carbocycle substituted
with 0-3 Rd or -(CH2)r5- to 10-membered heterocycle
comprising carbon atoms and 1-4 heteroatoms selected
from N, O, and S(0) p , and substituted with 0-3 Rd ;
Ra is, independently at each occurrence, H, CF3, Ci_6
alkyl, -(CH2)r -C3-7 cycloalkyl, -(CH2)r -C6-io aryl,
or -(CH2)r-5- to 10-membered heterocycle comprising
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O) , wherein said cycloalkyl, aryl or
heterocycle groups are optionally substituted with 0-2
Rf ; R is, independently at each occurrence, CF3 , OH,
Ci_4 aUcoxy, C _6 alkyl, -(CH2) C3-IO carbocycle
substituted with 0-2 Rd, or -(CH 2)r-5- to 10-membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(0) p and
substituted with 0-3 Rd ; R is, independently at each
occurrence, CF3, Ci_6 alkyl substituted with 0-2 



Rf, C3_6 cycloalkyl substituted with 0-2 Rf, C6-10
aryl, 5- to 10-membered heteroaryl,(C6-io aryl)-Ci4
alkyl, or (5-to 10-membered heteroaryl)-Ci^ alkyl,
wherein said aryl is substituted with 0-3 Rf and said
heteroaryl comprises: carbon atoms and 1-4 heteroatoms
selected from N, O, and S(0) p and substituted with
0-3 Rf ; Rd is, independently at each occurrence, H,
=0, =NR 8, 0 Ra, F, Cl, Br, I, CN, NO2 , -NR7R8,
-C(O)R a, -C(O)OR a, -OC(O)Ra, -NR8C(O)R , -C(O)NR
8R9, -SO2NR8R9, -NR8SO2NR8R , -NR8SO2-Ci -4 alkyl,
-NR8SO2CF3, -NR8SO2 -phenyl, -S(O)2CF3, -S(0) p-Ci-4
alkyl, -S(O)p-phenyl, -(CF2)rCF3, Ci-6 alkyl
substituted with 0-2 Re , C2_6 alkenyl substituted
with 0-2 Re, or C2_6 alkynyl substituted with 0-2 Re ;
Re is, independently at each occurrence, =0, 0 Ra, F,
Cl, Br, I, CN, NO2, -NR7R8, -C(O)Ra, -C(O)OR a,
-NR8C(O)R , -C(O)NR 8R9, -SO2NR8R9, -NR8SO2NR8R9, -NR
8SO2-Ci 4 alkyl, -NR8SO2CF3, -NR8SO2-phenyl,
-S(O)2CF3, -S(O)p-CM alkyl, -S(O) p-phenyl, or-(CF
2)rCF3 ; Rf is, independently at each occurrence, H,
=0, -(CH2)rORS, F, Cl, Br, I, CN, NO2, -NRgRS,
-C(O)Rg, -C(O)ORg, -NRSC(O)Rg, -C(O)NRgRg, -SO2NRgRg,
-NRgSO2NRgRg, -NRgSO2-Ci 4 alkyl, -NRSSO2CF3,
-NRgSO2-phenyl, -S(O)2CF3, -S(O)p-Ci_4 alkyl,
-S(O)p-phenyl, -(CF2)rCF3, Ci 6 alkyl, C2-6 alkenyl,
C2-6 alkynyl, -(CH2)n-phenyl, or -(CH2)n-5- to
10-membered heterocycle comprising carbon atoms and
1-4 heteroatoms selected from N, O, and S(O) ; Rg is,
independently at each occurrence, H, Ci 6 alkyl, or
-(CH2)n-phenyl; n, at each occurrence, is selected
from O, 1, 2, 3, and 4; p, at each occurrence, is
selected from O, 1, and 2; and r, at each occurrence,
is selected from O, 1, 2, 3, and 4; provided that:
when M is an imidazole ring, Li is -C(R5R6)NH- or
-CH2O-, and R3 is unsubstituted phenyl, then R11 is
other than -CH2-(3-indolyl); M is an imidazole ring,
Li is -CH=CH-, A is halogen substituted phenyl, and R1
is -CH2-(pyridyl), then R3a is other than morpholyl
which is optionally substituted.[0026] In a second
aspect, the present invention includes compounds of
Formula (I), or stereoisomers, tautomers,
pharmaceutically acceptable salts, solvates, or
prodrugs thereof, within the scope of the first aspect
wherein: R3 is, independently at each occurrence,
phenyl substituted with 0-3 R3a and 0-1 R3d naphthyl
substituted with 0-3 R3a and 0-1 R3d,
1,2,3,4-tetrahydronaphthyl substituted with 0-3 R3a
and 0-1 R3d, or -(CH2)r5- to 12-membered heterocycle 



comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p, wherein said heterocycle is
substituted with 0-3 R3a and 0-1 R3 ; R4 is,
independently at each occurrence, H, Me, Et, Pr, F,
Cl, Br, I, OCF3, CF3, CN, NO2, -(CH2)rOH, -(CH2>C(O)OR
a ORa, SRa, -C(O)Ra , -C(O)OR a -NR7R8, -(CH2>NH2,
-NR8(CH2)rC(O)OR a, -(CH2)rC(O)NR8R9 , -NR8C(O)R ,
-NR8C(O)ORc, -NR8C(O)NR8R9, -S(O) pNR R9, -NR8S(O)pR,
or -S(O)2R ; and R11 is Ci- 4 haloalkyl, -CH2C(O)NR
8R9, -CH2CH2C(O)NR8R9, -CH2C(O)R a, -CH2CH2C(O)Ra
-CH2C(O)OR a, -CH2CH2C(O)OR a, Ci 6 alkyl substituted
with 0-2 Rllc , C2-6 alkenyl substituted with 0-2 Rlla
, C2-6 alkynyl substituted with 0-2 Rlla ,
-(CH.2hrC3.10 carbocycle substituted with 0-3 Rllb ,
or -(CH2)r-5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p, wherein said heterocycle is substituted
with 0-3 Rllb . [0027] In a third aspect, the present
invention includes compounds of Formula (I), or
stereoisomers, tautomers, pharmaceutically acceptable
salts, solvates, or prodrugs thereof, within the scope
of the first aspect wherein: R1 is, independently at
each occurrence, F, Cl, Br, I, OCF3, CF3, OCH3, CH3,
Et, NH2, -C(=NH)NH 2, -C(O)NH 2, -CH2NH2 or -SO2NH2;
R2 is, independently at each occurrence, F, Cl, Br,
CF3, NO2, -(CH2)rORa, -(CH2)rSRa, -C(O)ORa, -C(O)NR 8R
, -NR8C(O)R , -NR8C(O)OR , -NR8C(O)NR 8R ,
-S(O)pNR8R9, -NR8SO2R0, -NR R8, -S(O)R , -S(O)2R0,Ci_6
alkyl substituted with 0-1 R2a, or a 5-7 membered
heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p, wherein
said heterocycle is substituted with 0-2 R2b ;
alternately, when R1 and R2 groups are substituents on
adjacent atoms they may be taken together with the
atoms to which they are attached to form a 5- to 7-
membered carbocycle or heterocycle comprising carbon
atoms and 0-4 heteroatoms selected from N, O, and
S(O)p and substituted with 0-2 RS; R3 is,
independently at each occurrence, phenyl substituted
with 0-2 R3 a and 0-1 R3d, naphthyl substituted with
0-2 R3a and 0-1 R3d , 1,2,3,4-tetrahydronaphthyl
substituted with 0-2 R3a and 0-1 R3d, or a 5- to
12-membered heterocycle substituted with 0-2 R3a and
0-1 R3 , wherein said heterocycle is selected from:
thiophene, furan, thiazole, tetrazole, pyridine,
pyridone, pyrrolidine, pyrrole, pyrazole, indole,
2-oxindole, isoindoline, indazole, 7-azaindole,
benzofuran, benzothiophene, benzimidazole,
benzisoxazole, benzoxazole, quinazoline, quinoline,
isoquinoline, 



quinoxaline, phthalazine, dihydrophthalazine,
dihydroisoquinoline, dihydroquinoline,
dihydroquinolinone, dihydroindole,
dihydrobenzimidazole, dihydrobenzoxazine,
dihydroquinazoline, dihydroquinoxaline, benzothiazine,
benzoxazine, tetrahydrobenzazepine,
dihydroazabenzocycloheptene, and tetrahydroquinoline;
R3a is, independently at each occurrence, =0, F, Cl,
Br, Me, CN, OH, OMe, -OC(O)(t~Bu), -CH2OMe, CF3, COMe,
CO2H, CO2Me, -CH2CO2H, -(CH2)2CO2H, -CH2CO2Me,
-CH2CO2Et, -CH2CH2CO2Et, -CH2CN, NH2 , -CH2NH2 ,
-CH2NMe 2, -NHCOMe, -NHCO 2Me, -NHCO 2Et,
-NHCH2CH2CO2H, -NHCO2 (Z-Pr), -NHCO 2O-Bu),
-NHCO2(^-Bu), -NHCO2Bn, -NHCO2CH2CH2OMe,
-NHCO2CH2CH2CH2OMe, -NHCO2CH2CO2H, -NHCO 2CH2CH2CO2H,
-NHCO2CH2CH2OH, -NHCO2CH2CH2NH2 , -NHCO
2CH2-tetrahydrofuran-2-yl, -NHCO2CH2CH2CH(Me)OMe -NHCO
2CH2CH2C(O)NH 2, -NHC(0)NHCH 2CH2-mof holino,
-NHC(0)NHCH 2-pyrid-4-yl, -NHCO2CH2-pyrid-4-yl,
-NHCO2CH2-pyrid-3-yl, -NHCO 2CH2-pyrid-2-yl,
-NHCO2CH2-(piperidin-4-yl), -NHC(O)NHCH
2CH2-pyrid-4-yl, -NHCO2CH2CH2 -pyrid-4-yl, -NHC0
2CH2CH2 -morpholino, -CH2NHCO 2Me, -NHC(O)NHMe,
-NHC(O)N(Me) 2 , -NHC(O)NHCH
2CH2OMe,4-[(l-carbamoyl-cyclopropanecarbonyl)-amino]-,
-NHSO2Me, -SO2NH2, -SO2NHMe, -SO2NHCH 2CH2OH,
-SO2NHCH2CH2OMe, -CONH2, -CONHMe, -CON(Me)2, -C(O)NHCH
2CH2OMe, -CH2CONH2 , -CO(N-morpholino), -NHCH2CH2
(N-mohpholino), -NR7R8, -NH(lH-imidazol-2-yl),
lH-tetrazol-5-yl, tetrazol-1-yl, pyrimidin-5-yl, N-mo
hpholino, or -(CH2)r-5- to 6-membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(0) p, wherein said heterocycle is
substituted with 0-1 R3 ; R4 is, independently at each
occurrence, H, F , Cl, Br, OH, OMe, NH , Me, Et, CF3 ,
-CH2OH, -C(O)2H, CO2Me, CO2Et, -C(O)NH 2, -C(O)NHMe,
-C(O)N(Me) 2 , or -CH2CO2H; and R11 is Ci-4 haloalkyl,
-CH2C(O)NR8R9, -CH2CH2C(O)NR 8R9, -CH2C(O)R a,
-CH2CH2C(O)Ra -CH2C(0)0R a, -CH2CH2C(0)OR a, Ci 6
alkyl substituted with 0-2 Rllc , -(CH2)r-C3-7
cycloalkyl substituted with 0-2 R1l b, -(CH2)r-indanyl
substituted with 0-2 Rllb , -(CH2)r -indenyl
substituted with 0-2 Rllb , -(CH2)r phenyl substituted
with 0-2 R11 , -(CH2)r-naphthyl substituted with 0-2
Rl Or -(CH2)r-5- to 10- membered heterocycle
comprising carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p, wherein said heterocycle is
substituted with 0-2 Rllb . 



[0028] In a fourth aspect, the present invention
includes compounds of Formula (T), or stereoisomers,
tautomers, pharmaceutically acceptable salts,
solvates, or prodrugs thereof, wherein: A is
substituted with 0-1 R1 and 0-3 R2 and selected from:
C3-7 cycloalkyl, phenyl, naphthyl,
1,2,3,4-tetrahydronaphthyl, pyrrolidinyl, pyridyl,
indazolyl, indolyl, imidazolyl, furanyl, thienyl,
benzimidazolyl, benzisoxazolyl, benzothiazolyl,
benzothiophenyl, 3,4-methylenedioxy-phenyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, and pyrazolyl; Li
is -CH2CH2-, -CH(NH 2)CH2-, -CH(NHCOMe)CH 2 -,
-CH(NHCOEt)CH 2- -CH(NHCO 2 (J-Bu))CH2-, -CH=CH-,
-C(Me)=CH-, -C C-, -CH2NH-, -CH(CH2CO2H)NH-, -CH2O-,
-NHNH-, -SCH2-, -SO 2CH2- or -OCH2-;Mis R1 is,
independently at each occurrence, F, Cl, Br, CF3, NH2,
-CH2NH2, -C(=NH)NH 2 , -C(O)NH 2, -SO2NH2 , SRa, ORa,
or C1 6 alkyl substituted with 0-1 Rl a; R2 is,
independently at each occurrence, =0, F, Cl, Br, CF3,
Me, Et, ORa, CN, NO2 NR7R8, -CH2OMe, -SR a, -CH2SMe,
-C(O)OR a, -CH2NR7R8, -SO2NH2, -SO2Me5-NHSO 2Rc, -CH
2NHSO 2Rc, -C(O)NR 8R , -NHC(O)Rc, -CH2NHC(O)Rc,
-NHC(O)ORc -CH2NHC(O)OR C, -NHC(O)NHRc,
-CH2NHC(O)NHRc, or a 5-7 membered heterocycle
substituted with 0-2 R2b and selected from:
pyrrolidinyl, 2-oxo-l-pyrrolidinyl, piperidinyl,
pyrazolyl, triazolyl, and tetrazolyl; alternately,
when R1 and R2 groups are substituents on adjacent
atoms they may be taken together with the atoms to
which they are attached to form a 5- to 6- membered
heterocycle comprising carbon atoms and 0-4
heteroatoms selected from N, O5 and S(O)p, R3 is,
independently at each occurrence, phenyl substituted
with 0-2 R3a, naphthyl substituted with 0-2 R3a,
1,2,3,4-tetrahydro-naphthyl substituted with 0-3 R3a
and 0-1 R3 , or a 5-to 12-membered heterocycle
comprising: carbon atoms and 1-2 heteroatoms selected
from N, O, and S(0) p , wherein said heterocycle is
substituted with 0-2 R3 a; R3a is, independently at
each occurrence, =0, F, Cl, Br, Me, CN, OH, OMe,
-0C(O)(t-Bu), CH2OMe, CF3, COMe, CO2H, CO2Me5
-CH2CO2H, -(CH2)2CO2H5 -CH2CO2Me, -CH2CO2Et,
-CH2CH2CO2Et, -CH2CN, NH2 , -CH 2NH2 , -CH2NMe 2 ,
-NHCOMe, -NHCO 2Me, -NHCO 2Et, -NHCH 2CH2CO2H, -NHCO 2
(Z-Pr)5 



-NHCO 2(Z-Bu)5 -NHCO 2(J-Bu)5-NHCO2Bn5 -NHCO
2CH2CH2OMe, -NHCO 2CH2CH2CH2OMe, -NHCO2CH2CO2H, -NHCO
2CH2CH2CO2H, -NHCO 2CH2CH2OH, -NHCO2CH2CH2NH2 ,
-NHCO^^-tetrahydrofuran^-yl, -NHCO 2CH2CH2CH(Me)OMe 5
-NHCO2CH2CH2C(O)NH 2 ,-NHC(0)NHCH 2CH2-mof holino,
-NHC(O)NHCH 2-pyrid-4-yl, -NHCO2CH2-pyrid-4-yl,
-NHCO2CH2-pyrid-3-yl, -NHCO2CH2-pyrid-2-yl,
-NHCO2CH2-(riperidin-4-yl), -NHC(O)NH
CH2CH2-pyrid-4-yl, -NHCO2CH2CH2 -pyrid-4-yl, -NHCq
2CH2CH2 -mqf holino, -CH2NHCO 2Me, -NHC(O)NHMe,
-NHC(O)N(Me) 2 , -NHC(O)NHCH 2CH2OMe,
4-[(l-carbamoyl-cyclopropanecarbonyl)-amino]-, -NHSO
2Me, -SO2NH2, -SO2NHMe, -SO2NHCH 2CH2OH, -SO2NHCH
2CH2OMe, -CONH2, -CONHMe, -CON(Me) 2, -C(O)NHCH
2CH2OMe, -CH2CONH 2, -CO(N-morpholino),
-NHCH2CH2(N-morpholino), -NR7R.8,
-NH(lH-imidazol-2-yl), lH-tetrazol-5-yl,
tetrazol-1-yl, pyrimidin-5-yl, or N-morpholino, or
-(CH2)r-5- to 6-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p, wherein said heterocycle is substituted
with 0-1 R3 ; alternatively, two of R3a groups located
on adjacent atoms, they can be taken together with the
atoms to which they are attached to form a 5- to
10-membered heterocycle comprising: carbon atoms and
1-4 heteroatoms selected from N, O, and S(0) p ,
wherein said heterocycle is substituted with 0-2 R3ci;
R4 is, independently at each occurrence, H, F, Cl, Br,
OMe, NH2, CF3, Me, Et, CO2H, CO2Me, or CO2Et; R8a is
H, Me or Et; R is Ci haloalkyl, -CH 2 C(O)NR8R9, -CH
2CH2 C(O)NRSR9, -CH2C(O)Ra -CH2CH2C(O)Ra, -CH2C(0)0R
a, -CH2CH2C(O)ORa Ci-6 alkyl substituted with 0-2 Rllc
, -CH2OBn, -CH2 SBn, -(CH2)r C3-7 cycloalkyl
substituted with 0-2 R , -(CH2)r-phenyl substituted
with 0-2 Rllb , -(CH 2)r-indanyl substituted with 0-2
Rllb , -(CH2)r-indenyl substituted with 0-2 Rllb ,
-(CH 2)r naphthyl substituted with 0-2 R1l b, or
-(CH2)r -5- to 10-membered heteroaryl substituted with
0-2 R1l b and selected from thiazolyl, oxazolyl,
pyrazolyl, triazolyl, tetrazolyl, thiadiazolyl,
isoxazolyl, imidazolyl, pyridyl, pyrimidinyl,
pyrazinyl, pyridazinyl, indolyl,indazolyl, isoindolyl,
indolinyl, isoindolinyl, benzimidazolyl,
benzothiazolyl, benzotriazolyl, quinolinyl,
isoquinolinyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, and 2,2-dioxo-2,3-dihydro-
lH-2 l6-benzo[c]thiophenyl;Rllb is, independently at
each occurrence, H, =0, F, Cl, Br, CF3, OH, OMe, 



OEt, -CH2OH, -C(CH3)2qH, -CH2OMe, O(z-Pr), OCF3, OCHF2
CN, OPh, OBn, NO2 5NH2, -C(0)R a, -C(0)0R a,
-C(O)NR7R8, -NR8C(0)R c, -NR8C(O)2R , -S(O) PN R8 R9,
-NR8S(O)pRc, -S(O)pRc, Ci 6 alkyl, or -(CH2)T-C3
Ocarbocycle substituted with 0-3 Rd ; and alternately,
when two Rl groups are substituents on adjacent atoms
they may be taken together with the atoms to which
they are attached to form a 5- to 7- membered
heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O) and
substituted with 0-2 RS. [0029] In a fifth aspect, the
present invention includes compounds of Formula (I),
or stereoisomers, tautomers, pharmaceutically
acceptable salts, solvates, or prodrugs thereof,
wherein: A is substituted with 0-2 R2 and selected
from: R2 is, independently at each occurrence, =0, F,
Cl, Br, Me, CF3, OMe, OEt, OPh, OBn, SMe, SEt,
S(n-Pr), SBn, -CH2SMe, SO2Me, NH2 , -CH2NH2, NO2,
CO2H, CO2Me, CONH2 , -CH2NHCOPh, -NHCO2Me,
-CH2NHCO2Et,-CH2NHCO 2 (Z-Pr), -CH2NHCO 2(^-Bu),
-CH2NHCO 2Bn, -CH2NHCO(CH 2)2CO2H, -CONHPh, -NHCONHMe,
-CH2NHCONHEt, -CH2NHCONH(CH 2)2CO2 Et, -CH2NHCONHPh,
-CH2NHCONH(4-Cl-Ph), -CH2NHCONHBn, -NHSO2Me, -CH2NHSO
2Me, -CH2NHSO 2Et, -CH 2NHSO 2 (n-Pr), -CH2NHSO
2(Z-Pr), -CH2NHSO 2 (n-pentyl), -CH2NHSO 2Ph, -CH2NHSO
2(4-NHCOMe-Ph), -CH2NHSO 2(4-Cl-Bn), -CH2NHSO
2CH2CH2Ph, -CH 2NHSO 2CH2CH2(2-Cl-Ph), -CH2NHSO
2CH2CH2(3-Cl-Ph), -CH2NHSO 2CH2CH2(4-Cl-Ph), -CH2NHSO
2(3,4-dimethyl-isoxazol-4-yl), 1-pyrrolidinyl,
2-oxo-l-pyrrolidinyl, 3-carboxy-N-piperidinyl,
pyrazol-1-yl, 4-carboxy-pyrazol-l-yl,
1,2,3-triazol-l-yl, 1,2,4-triazol-l-yl,
l,2,3-triazol-2-yl, 4-carboxy-l,2,3-triazol-l-yl,
4-(ethoxycarbonyl)-l,2,3-triazol-l-yl, tetrazol-1-yl,
tetrazol-5-yl, 5-Me-tetrazol-l-yl,
5-CF3-tetrazol-l-yl, or -OCH2 (2-tetrahydrofuranyl);
R3 is, independently at each occurrence, phenyl
substituted with 0-2 R3a, naphthyl substituted with
0-2 R3a, 1,2,3,4-tetrahydro-naphthyl substituted with
0-2 R3a, or a 5- to 12-membered heterocycle
substituted with 0-2 R3 a and selected from:
thiophene, furan, thiazole, tetrazole, pyridine,
pyridinone, pyrimidine, pyrrole, pyrazole, indole,
2-oxindole, isoindolin-1-one, indazole,
iH-indazole-3-one, 7-azaindole, benzofuran,
benzothiophene, benzimidazole, benzisoxazole,
benzoxazole, quinazoline, quinoline, isoquinoline,
3H-quinazolin-4-one, phthalazine, 



2H-phthalazin-l-one, 2H-3,4~dihydrophthalazin-l-one,
iH-quinolin-4-one, 2H-quinolin-2-one,
2H-3,4-dihydroisoquinolin-l-one, 3,4-dihydro-7
H-quinolin-2-one, l,3-dihydroindol-2-one,
H-benzoxazol-2-one, 1,3-dihydrobenzimidazol-2-one,
1,4-dihydro-3 ,1-benzoxazin-2-one, 3,4-dihydro-/
H-quinazolin-2-one, l,3-dihydro-quinazoline-2,4-dione,
l,4-dihydro-quinoxaline-2,3-dione,
H-benzo[l,4]thiazine-3-one, 2H-benzo [1,4]thiazin-3
(4H)-one, 4H- 1,4-benzoxazin-3 -one,
l,3,4,5-tetrahydro-l-benzazepin-2-one,
l,3,4,5-tetrahydro-l,3-benzodiazepin-2-one,
^-dihydro-J H-V-oxa-S-aza-benzocyclohepten- -one,
benzimidazol-2-one, 1,3-dihydrobenzimidazol-2-one,
H-benzoxazol-2-one, H-quinazolin-4-one, and
1,2,3,4-tetrahydroquinoline; andR4 is, independently
at each occurrence, H, Me, F, Br, Cl, CF3, CO2H,
CO2Me5 or CO2Et. [0030] In a sixth aspect, the present
invention includes compounds of Formula (I) or its
stereoisomers, tautomers, pharmaceutically acceptable
salts, solvates, or prodrugs thereof, within the scope
of the first aspect wherein: A is phenyl,
2-fiuorophenyl, 3-fluorophenyl, 2-chlorophenyl,
3-chlorophenyl, 2-bromophenyl, 3-bromophenyl,
3-methylphenyl, 2-methoxyphenyl, 3-methoxyphenyl,
3-aminomethylphenyl, 4-aminomethylphenyl,
2-carboxy-5-chlorophenyl,
2-methoxycarbonyl-5-chlorophenyl,
2-(N-(methoxycarbonyl)-amino)-5-chlorophenyl,
2-(N-(ethoxycarbonyl)-aminomethyl)-5-chlorophenyl,
2-(N-(isopropoxycarbonyl)-aminomethyl)-5-chlorophenyl,
2-(N-(te -butoxycarbonyl)-aminomethyl)-5-chlorophenyl,
2-(N-(phenylcarbonyl)-aminomethyl)-5-chlorophenyl,
2-(N-(benzoxycarbonyl)-aminomethyl)-5-chlorophenyl,
2-((N-(3 -propanoic acid)carbonyl)-aminomethy
l)-5-chlorophenyl, 2-(3-methylureido)-5-chlorophenyl,
2-(3-ethylureidomethyl)-5-chlorophenyl,
2-[3-(2-ethoxycarbonyl-ethyl)-ureidomethyl]-5-chloroph
enyl, 2-(3 -phenylureido)methyl)-5-chlorophenyl,
2-(3-(4-chlorophenyl)ureido)methyl)-5-chlorophenyl,
2-(3-benzylureido)methyl)-5-chlorophenyl,
2-(N-(methylsulfonyl)-amino)-5-chlorophenyl,
2-(N-(methylsulfonyl)-aminomethyl)-5-chlorophenyl, 



2-(N-(ethylsulfonyl)-aminomethyl)-5-chlorophenyl,
2-(N-(n-propylsulfonyl)-aminomethyl)-5-chlorophenyl,
2-(N-(isopropylsulfonyl)-aminomethyl)-5-chlorophenyl,
2-(N-(n-pentylsulfonyl)-aminomethyl)-5-chlorophenyl,
2-(N-(phenylsulfonyl)-aminomethyl)-5-chlorophenyl,
2-((N-(4-methylcarbonylaminophenyl)sulfonyl)-aminometh
yl)-5-chlorophenyl,
2-(N-(4-chlorobenzylsulfonyl)-aminomethyl)-5-chlorophe
nyl,
2-(N-(phenethylsulfonyl)-aminomethyl)-5-chlorophenyl,2
-(N-(2-chlorophenethylsulfonyl)-aminomethyl)-5-cliloro
phenyl,
2-(N-(3-chlorophenethylsulfonyl)-aminomethyl)-5-chloro
phenyl,
2-(N-(4-chlorophenethylsulfonyl)-aminomethyl)-5-clilor
ophenyl,
2-(N-(3,4-dimethyl-isoxazol-4-yl)-aminomethyl)-5-chlor
ophenyl,
2-(N-(3,4-dimethyl-isoxazol-4-ylsulfonyl)-aminomethyl)
-5-chlorophenyl, 3-carbamoyl-phenyl,
2,4-difluorophenyl, 2,5-difluorophenyl,
2,5-dichlorophenyl, 3,5-dichlorophenyl,
5-chloro-2-fluorophenyl, 3-chloro-2-fluorophenyl,
3-chloro-4-methylphenyl, 2-methyl-5-chlorophenyl,
2-methoxy-5-chlorophenyl, 2-ethoxy-5-chlorophenyl,
2-benzyloxy-5-chlorophenyl,
2-methylthio-5-chlorophenyl,
2-ethylthio-5-chlorophenyl,
2-propylthio-5-chlorophenyl,
2-benzylthio-5-chlorophenyl,
2-methylthiomethyl-5-chlorophenyl,
2-(2-oxo-l-pyrrolidinyl)-5-chlorophenyl,
3-trifluoromethyl-2-fluorophenyl,
2-trifluoromethyl-5-chlorophenyl,
5-bromo-2-fluorophenyl, 2-amino-5-chlorophenyl,
2-aminomethyl-5-chlorophenyl,
2-methylsulfonyl-5-chlorophenyl,
2-methylsulfonamide-5-chlorophenyl,
2-phenylcarbamoyl-5-chlorophenyl,
2-(3-carboxy-N-piperidinyl)-5-chlorophenyl,
2,6-difluoro-3-methylphenyl,
2-chloro-6-fluoro-3-methylphenyl,
2-fluoro-6-chloro-3-methylphenyl,
2,6-difluoro-3-chlorophenyl,
2,3-dichloro-6-aminophenyl,
2,3-dichloro-6-nitrophenyl, 2-phenoxyphenyl,
2-phenoxy-5-chlorophenyl,
2-(N-pyrrolidinyl)-5-chlorophenyl,
2-(pyrazol-1-yl)-5-chlorophenyl, 2-(4-carboxy-pyrazol-
1-yl)-5-chlorophenyl,
2-(l,2,3-triazol-l-yl)-5-methylphenyl,
2-(l,2,3-triazol-l-yl)-5-chlorophenyl,
2-(l,2,3-triazol-2-yl)-5-chlorophenyl,
2-(l,2,4-triazol-l-yl)-5-chlorophenyl,
2-[(4-carboxy)-l,2,3-triazol-l-yl]-5-methylphenyl,
2-[(4-carboxy)- 1,2,3 -triazol-1-yl]-5-chlorophenyl,
2-[(4-ethoxycarbonyl)- 1,2,3-triazol-
1-yl]-5-chlorophenyl,
2-(tetrazol-1-yl)-5-methylphenyl, 2-(tetrazol-
1-yl)-5-chlorophenyl, 



2-(tetrazol-5-yl)-5-chlorophenyl,
2-(5-methyl-tetrazol-l-yl)-5-chlorophenyl,
2-(tetrazol-l-yl)-3-fluoro-5-chlorophenyl,
2-(tetrazol-l-yl)-3-fluoro-5-methylphenyl,
2-(5-methyltetrazol- 1-yl)-5-chlorophenyl
2-(5-trifluorometliyl-tetrazol-l-yl)-5-chlorophenyl,
2-(2-tetrahydrofuranyl-methoxy)-5-chlorophenyl,
3,4-methylenedioxy-phenyl, cyclopentyl,
2-oxo-l-pyrrolidinyl, 2-furanyl, 2-thienyl, 3-thienyl,
5-chloro-2-thienyl,5-chloro-3-thienyl,
2,5-dichloro-3-thienyl 1-imidazolyl, 2-imidazolyl,
4-imidazolyl, 3-chloro-5-isoxazolyl, 4-pyridyl,
3-fluoro-2-pyridyl, 2(i H)-oxo-5-chloropyridin-l-yl,
1-indolyl, 3-indolyl, 2-benzimidazolyl,
6-chlorobenzimidazol-4-yl,
2-methyl-6-cMorobenzofhiazol-4-yl
or2,6-dichlorobenzothiazol-4-yl; Li is -CH2CH2-,
-CH=CH-, -C(Me)=CH-, -C=C-, -CH2NH-, -CH2O-, -NHNH-,
-SCH2-, -SO2CH2- or -OCH2-; R3 is, independently at
each occurrence, phenyl, 3-biphenyl, 4-biphenyl,
3-aminophenyl, 4-aminophenyl,
3-N,N-dimethylaminophenyl, 4-phenoxyphenyl,
4-benzyloxyphenyl, 4-(/-butoxymethyl)-phenyl,
4-methylsulfonylphenyl, 3-cyanophenyl, 4-cyanophenyl,
3-fluorophenyl, 4-fluorophenyl, 3-chlorophenyl,
4-chlorophenyl, 3-bromophenyl, 4-bromophenyl,
3-hydroxyphenyl, 4-hydroxyphenyl, 2-methoxyphenyl,
3-methoxyphenyl, 4-methoxyphenyl,
3-trifluoromethylphenyl, 4-trifluoromethylphenyl
3-carboxyphenyl, 4-carboxypheny 1,
3-methoxycarbonylphenyl, 4-methoxycarbonylphenyl,
3-carboxymethylphenyl, 4-carboxymethylphenyl,
4-methoxycarbonylmethylphenyl,
3-ethoxycarbonylmethylphenyl,
4-ethoxycarbonylmethylphenyl,
4-ethoxycarbonylethylpheny 1, 3-carbamoylphenyl,
4-carbamoylphenyl, 3-aminocarbonylmethylphenyl,
4-aminocarbonylmethylphenyl,
4-methylaminocarbonylphenyl,
4-dimethylaminocarbonylmethylphenyl, 4-amidinophenyl,
3-methylcarbonylaminophenyl,
4-methylcarbonylaminophenyl,
4-methoxycarbonylaminophenyl, 4-aminosulfonylphenyl,
3-methylsulfonylaminophenyl, 4- methylsulfonylamino,
2,4-difluorophenyl, 3-fluoro-4-cyanophenyl,
4-amino-3-carboxyphenyl,
4-amino-3-methoxycarbonylphenyl, 2,4-dichlorophenyl,
3-cyano-5-fluorophenyl, 3-fluoro-4-carbamoylphenyl,
3-carboxy-4-cyanophenyl, 3-phenyl-4-carbamoylphenyl,
4-(2-oxo- 1-piperidino)-phenyl, thiazol-2-yl,
thien-2-yl, 4-methoxycarbonyl-thiazol-2-yl,
4-carbamoyl-thiazol-2-yl, l-benzyl-pyazol-4-yl,
5-phenyl-oxazol-2-yl, 5-carbamoyl-thien-2-yl, 



5-carboxy-thien-2~yl, pyrid-2-yl, pyrid-3-yl,
pyrid-4-yl, 6-amino-pyrid-3-yl, benzimidazol-2-yl,
6-methoxy-pyrid-3-yl, l-methyl-benzimidazol-2-yl,
benzoxazol-2-yl, benzothiazol-2-yl,
3-amino-benzisoxazol-6-yl, 3-amino-benzisoxazol-5-yl,
indazol-5-yl, indazol-6-yl,
3-amino-indazol-5-yl,263-hydroxy-indazol-5-yl,
3-amino-indazol-6-yl, 3-amino- 1-methyl-indazol-6-yl,
3-amino-4-fluoro-indazol-6-yl,
3-amino-5-fluoro-indazol-6-yl,
3-amino-7-fluoro-indazol-6-yl,
4-imino-3,4-dihydro-2H-phthalazin-l-on-7-yl,
3-(5-tetrazolyl)-phenyl,
2,3-dihydro-isoindol-l-on-6-yl, quinolin-5-yl,
quinolin-6-yl, quinolin-8-yl, isoquinolin-5-yl,
2H-isoquinolin-l-on-6-yl, 2,4-diaminoquinazolin-7-yl,
4-NH2-quinazolin-7-yl, 25R4 is, independently at each
occurrence, H, Me, F, Br, Cl, CF3, CO2H, Cq 2Me, or
CU2Et; and R11 is methyl, n-propyl, n-butyl,
neopentyl, cyclohexylmethyl, carboxymethyl,
benzylaminocarbonylethyl,
N-phenethylaminocarbonylethyl,
N-benzyl-N-methylaminocarbonylethyl,
N-[(pyridin-2-yl)methyl]aminocarbonylethyl,
N-[(5-methylpyrazin-2-yl)methyl]aminoethyl,
N-(thiazol-2-ylmethyl)aminocarbonylethyl,
N-(cyclopropylmethyl)aminocarbonylmethyl, benzyl,
phenethyl, 2-fluorobenzyl, 3-fluorobenzyl,
4-fluorobenzyl, 2-chlorobenzyl, 3-chloroben2yl,
4-chloroben2yl, 2-bromobenzyl, 3-bromobenzyl,
4-bromoben2yl, 3-carboxybenzyl, 3-carbamoylbenzyl,
3-(N-methylcarbamoyl)-benzyl,
3-(N-ethylcarbamoyl)-benzyl,3-(N,N-dimethylcarbamoyl)-
benzyl, 3-tetrazolyl-ben2yl, 2-methylbenzyl,
3-methylbenzyl, 4-methylbenzyl,
3-trifluoromethylbenzyl, 4-trifluoromethylbenzyl,
2-aminoben2yl, 3-aminobenzyl, 2-nitrobenzyl,
3-nitrobenzyl, 4-nitrobenzyl, 3-methoxybenzyl,
4-methoxyben2yl, 3-difluoromethoxybenzyl,
2-trifluoromethoxyben2yl, 3-trifluoromethoxybenzyl,
2-phenoxybenzyl, 3-phenoxyben2yl, 2-ben2yloxybenzyl,
3-benzyloxybenzyl, 4-benzyloxybenzyl,
4-phenylcarbonylbenzyl, 3-methoxycarbonylbenzyl,
3-methylcarbonylamino-benzyl,
2-phenylcarbonylamino-benzyl,
2-benzylcarbonylamino-benzyl,
3-benzylcarbonylamino-benzyl,
3-(benzoyl-methyl-amino)-benzyl,
3-(2-phenylethyl)carbonylamino-benzyl,
2-phenylsulfonylamino-ben2yl,
3-phenylsulfonylamino-benzyl,
3-[N-methyl-N-phenylaminosulfonyl]-benzyl,
3-[benzenesulfonyl-methyl-amino]-benzyl,
3-isobutylaminocarbonyl-benzyl,
3-t-butylcarbonylamino-benzyl,
3-isopentylaminocarbnoyl-benzyl, 



3-(2-methylphenyl)carbamoyl-benzyl,
3-(3-methylphenyl)carbamoyl-benzyl,
3-(4-methylphenyl)carbamoyl-benzyl,
3-(4-fhiorophenyl)carbamoyl-benzyl,
3-(1-naphthyl)carbamoy l-ben2y1,
3-benzylcarbamoyl-benzyl,
3-(4-chlorophenyl)methylcarbamoyl-benzyl,
3-(4-methoxyphenyl)methylcarbamoyl-benzyl,
3-(2-phenylethyl)carbamoyl-benzyl,
3-[2-(4-methoxyphenyl)ethyl]carbamoyl-benzyl,
3-[2-(2-chlorophenyl)ethyl]carbamoyl-ben2yl,
3-[2-(3-chlorophenyl)ethyl]carbamoyl-benzyl,
3-[2-(4-chlorophenyl)etliyl]carbamoyl-benzyl,
3-[methyl-(pyridin-2-ylethyl)]carbamoyl-benzyl
3-(3-phenylpropyl)carbamoyl-benzyl,
3-(ethyl-methyl-carbamoyl)-benzyl,
3-(isopropyl-methyl-carbamoyl)-benzyl,
3-(isobutyl-methyl-carbamoyl)-benzyl,
3-(methyl-phenyl-carbamoyl)-benzyl,
3-[(methyl-(3-methylphenyl)-carbamoyl]-benzyl,
3-[methyl-(4-methylphenyl)-carbamoyl] -benzyl,
3-(benzyl-methyl-carbamoyl)-benzyl,
3-[(3-chlorobenzyl)-methyl-carbamoyl]-benzyl,
3-[(4-chlorobenzyl)-methyl-carbamoyl]-benzyl,
3-[methyl-phenethyl-carbamoyl)]-benzyl,
3-(ethyl-phenyl-carbamoyl)-benzyl, 3-(piperidin-
1-ylcarbonyl)-benzyl, 3-(4-phenyl-piperidin-
1-ylcarbonyl)-benzyl,3-(3 ,4-dihydro-2H-quinolin-
1-ylcarbonyl)- benzyl,
3-[(2-methoxyethyl)-methyl-carbamoyl]-benzyl,
3-(4-methoxy-piperidin-l-ylcarbonyl)-benzyl,
3-(morpholin-4-ylcarbonyl)-benzyl,
3-(morpholin-4-ylsulfonyl)-benzyl,
3-[(N-(2-methoxyethyl),
N-methylamino)sulfonyl]-benzyl,
3-(N,N-dimethylaminosulfonyl)-benzyl,
3-(azetidin-l-ylcarbonyl)-benzyl,
3-(3-methoxy-azetidin-l-ylcarbonyl)-benzyl,
3-(3-hydroxy-pyrrolidin-1-ylcarbonyl)-benzyl,
3-[(4-tetrahydropyranyl)methylcarbonyl]-ben2yl,
3-[(2-hydroxyethyl)-methyl-carbamoyl]-benzyl, 3-(3
-hydroxy-azetidin-1-ylcarbpnyl)-benzyl,
3-(4-hydroxypiperidin-1-ylcarbonyl)-benzyl,
3-[4-(N,N-dimethylamino)-piperidin-l-ylcarbonyl]-benzy
l, 3-(4-methyl-piperazin-l-ylcarbonyl)-benzyl,
3-[3-(N,N-dimethylamino)-pyrrolidin-l-ylcarbonyl]-benz
yl, 2-phenyl-benzyl, 



3-phenyl-benzyl, 4-phenyl-benzyl, 3-phenethyl-benzyl,
benzyloxymethyl, benzylthiomethyl, 1-naphthylmethyl,
2-naphthylmethyl, thiazol-4-ylmethyl,
pyrid-2-ylmethyl, pyrid-3-ylmethyl, pyrid-4-ylmethyl,
l-benzyl-imidazol-4-ylmethyl, benzothiazol-2-ylmethyl,
3-[(2,6-dimethylmorpholin-4-ylcarbonyl)-benzyl,
(benzyloxycarbonyl)methyl,
(l-methylpyrazol-3-yl)methyl,
(1-methylpyrazol-4-yl)methyl,
(1-methylpyrazol-5-yl)methyl,
(3-methylpyrazol-5-yl)methyl,
(1-ethylpyrazol-4-yl)methyl,
(l-n-propylpyrazol-4-yl)methyl,
(l-isopropylpyrazol-4-yl)methyl,
1-ethylpyrazol-3-ylmethyl, 3-pyrazolylmethyl,
(4-chloro-3-methyl-5-pyrazolyl)methyl,
(4-chloro-l,5-dimethyl-3-pyrazolyl)methyl,
(4-chloro-l,3-dimethyl-5-pyrazolyl)methyl,
(4-chloro-l-methyl-3-pyrazolyl)methyl,
[1-(4-methoxybenzyl)-pyrazol-3-yl]methyl,
(1,5-dimethylpyrazol-3-yl)methyl,
(1,3-dimethylpyrazol-5-yl)methyl,
[l-(4-methoxybenzyl)-5-methyl-pyrazol-3-yl]methyl,
(3-trifluoromethylpyrazol-5-yl)methyl,
[l-(4-methoxybenzyl)-3-trifluoromethylpyrazol-5-yl]met
hyl,
[(l-methyl-5-methoxycarbonyl)-pyrazol-3-yl]methyl,[(1-
methyl-5-carboxy)-pyrazol-3 -yl]methyl,
[(l-methyl-5-carbamoyl)-pyrazol-3-yl]methyl,
[(5-methoxycarbonyl)-pyrrol-2-yl]methyl,
thiazol-2-ylmethyl, thiazol-4-methyl,
(2-methoxypyridin-3 -yl)methyl, (6-methoxypyridin-3 -y
l)methy 1, (4-(methoxycarbonyl)-oxazol-2-yl)methyl,
morpholin-4-ylcarbonylmethyl, (2,6-dimethyl-mo f
holin-4-yl)carbonylmethyl,
N-((5-methylpyrazin-2-yl)meihyl)-aminocarbonylmethyl,
2-hy droxy-indan-5-ylmethyl, 4-methylpiperazin-
1-ylcarbonylmethyl, piperazin-1-ylcarbonylmethyl,
4-methylcarbonylpiperazin-l-ylcarbonylmethyl,
pyrrolidin-1-ylcarbonylmethyl,
2-methoxypyrrolidin-l-ylcarbonylmetliyl, aziridin-1
-ylcarbonylmethyl,
[3-(4-methoxyphenoxy)-azetidin-l-yl]carbonylmethyl,
2-hydroxyethylaminocarbonylmethyl,
2-methoxyethylaminocarbonylmethyl,
2-ethoxyethylaminocarbonylmetliyl,
bis(2-methoxyethyl)aminocarbonylmethyl,
4-dimethylaminopyrrolidin- 1-ylcarbonylmethyl,
(3-phenyl-pyrrolidin-l-yl)carbonylmethyl,
(3,3-dimethyl-piperidin-l-yl)carbonylmethyl,
[2-(4-pyridyl)-pyrrolidin- 1-yl]carbonylmethyl,
4-chlorophenylaminocarbonylmethyl, 



3-chlorophenylcarbonylmethyl, N-methyl-
N-benzylaminocarbonylmethyl,
cyclopropylaminocarbonylmethyl,
cyclopropylmethylaminocarbonylmethyl,
cyclopentylaminocarbonylmethyl, (
r^-phenylcyclopropytyaminocarbonylmethyl, N
N-dimethylaminoethylaminocarbonylmethyl,
-((pyridin-2-yl)methyl)-aminocarbonylmethyl,
N-((pyridin-3-yl)methyl)-aminocarbonylmethyl,
N-((pyridin-4-yl)methyl)-aminocarbonylmethyl,
N-((pyridin-2-yl)ethyl)-aminocarbonylmethyl, N -
-oxo-l
-dihydropyridin-S-yl)methyl)-aminocarbonylmethyl, (1,1
-dioxo-l l6 -thiomorpholin-4-yl)carbonylmethyl,
(thiomorpholin-4-yl)carbonylmethyl,
N-(tert-butoxycarbonyl)- 1H-indol-3 -ylmethyl,
lH-indol-3-ylmethyl, 2,2-dioxo-2,3-dihydro-lH-2
l6-benzo[c]thiophen-5-ylmethyl, 4,4,4-trifluorobutyl,
cyclopropylmethyl, (4-hydroxy)cyclohexylmethyl,
4-oxo-cyclohexylmethyl,
2-(t-butoxycarbonylamino)ethyl, 2-aminoethyl,
(l,3-dihydro-isoindol-2-yl)carbonylmethyl,(4-acetyl-pe
rhy dro- 1,4-diazepin-1-yl)carbonylmethyl,
(4-(2-N,N-diethylaminoethyl)-perhy dro-1,4-diazepin-
1-yl)carbonylmethyl,
(6-oxo-7,10-diaza-tricyclo[7.2.1.0
2'7]dodeca-2,4-dien-10-ylcarbonyl)methyl,
(l,4-diaza-bicyclo[3.2.2]nonane-4-carbonyl)methyl,
(5-t-butoxycarbonyl-2,5-diaza-bicyclo[2.2J]heptane-2-c
arbonyl)methyl, (1-methyl-hexahy
dro-pyrrolo[1,2-a]pyrazin-2-ylcarbonyl)methyl, [0031]
In a seventh aspect, the present invention includes
compounds of Formula (T) or its stereoisomers,
tautomers, pharmaceutically acceptable salts,
solvates, or prodrugs thereof, within the scope of the
first aspect wherein: A is 3-chlorophenyl,
3-bromophenyl, 3-methylphenyl, 3-methoxyphenyl,
2,5-dichlorophenyl, 5-chloro-2-fluorophenyl,
5-bromo-2-fluorophenyl, 3-chloro-2-fluorophenyl,
2-methy1-5-chlorophenyl, 2-methoxy-5 -chlorophenyl,
2-methylthio-5-chlorophenyl,
2-ethylthio-5-chlorophenyl,
2-propylthio-5-chlorophenyl,
2-benzylthio-5-chlorophenyl, 2-amino-5-chlorophenyl,
2-aminomethyl-5 -chlorophenyl,
2,6-difluoro-3-methylphenyl,
2-chloro-6-fluoro-3-methylphenyl,
2-fluoro-6-chloro-3-methylphenyl,2,6-difluoro-3-chloro
phenyl, 2,3-dichloro-6-nitrophenyl,
5-chloro-2-thienyl, 3,4-methylenedioxyphenyl,
2-methoxycarbonyl-5-chlorophenyl,
6-chlorobenzimidazol-4-yl,
2-(l,2,3-triazol-l-yl)-5-methylphenyl,
2-(1,2,3-triazol- 1-yl)-5-chlorophenyl, 2-(l
,2,4-triazol-1-yl)-5-chlorophenyl, 



2-(l ,2,3-triazol-2-yl)-5-chlorophenyl,
2-[(4-carboxy)- 1,2,3 -triazol-1-yl]-5-chlorophenyl,
2-[(4-carboxy)- 1,2,3 -triazol-1-yl]-5-methylphenyl,
2-[(4-ethoxycarbonyl)- 1,2,3
-triazol-1-yl]-5-chlorophenyl,
2-(tetrazol-l-yl)-5-methylphenyl,
2-(tetrazol-l-yl)-5-chlorophenyl,
2-(tetrazol-l-yl)-3-fluoro-5-chlorophenyl,
2-(tetrazol-l-yl)-3-fluoro-5-metliylplienyl, or
2-(5-methyltetrazol- 1-yl)-5-chlorophenyl; Li is
-CH2CH2-, -CH=CH-, -C(Me)=CH-, -C=C-, or -CH2NH-; R3
is, independently at each occurrence,MODIFIED AND
PULSATILE RELEASE PHARMACEUTICAL FORMULATIONS OF
ESCITALOPRAM CROSS-REFERENCE TO RELATED APPLICATIONS
[01] This application claims priority under 35 U.S.C.
119, to U.S. Provisional Application Serial No.
60/750,841 filed December 14, 2005, the disclosure of
which is hereby incorporated by reference in its
entirety. FIELD OF THE INVENTION [02] The present
invention relates to modified and pulsatile release
pharmaceutical formulations of escitalopram and their
use for the treatment of central nervous system (CNS)
disorders, including mood disorders (e.g., major
depressive disorder) and anxiety disorders (e.g.,
generalized anxiety disorder, social anxiety disorder,
post traumatic stress disorder, obsessive compulsive
disorder and panic disorder). BACKGROUND OF THE
INVENTION [03] Selective serotonin reuptake inhibitors
(hereinafter called SSRIs), such as racemic citalopram
and escitalopram, have become first-choice
therapeutics in the treatment of depression primarily
due to superior efficacy compared to tricyclic
antidepressants and monoamine oxidase inhibitors
(MAOIs). SSRIs function by inhibiting the reuptake of
the neurotransmitter serotonin (5-hydroxytryptamine,
5-HT) by nerve cells at synapses. As a result,
serotonin persists in the synaptic gap and has the
chance to stimulate receptors of recipient cells. [04]
Escitalopram is the S-enantiomer of citalopram and has
the following structure:[05] Methods of preparing
escitalopram are disclosed in, for example, U.S.
Patent Nos. Re. 34,712 and 6,566,540 and International
Publication Nos. WO 03/000672, WO 03/006449, WO
03/051861, andWO 2004/083197. 



[06] International Publication Nos. WO 01/03694 and WO
02/087566 disclose the use of escitalopram in the
treatment of various mental disorders including major
depressive disorder, generalized anxiety disorder,
social anxiety disorder, post traumatic stress
disorder, panic attacks, acute stress disorder, eating
disorders (such as bulimia, anorexia, and obesity),
phobias, dysthymia, premenstrual syndrome, cognitive
disorders, impulse control disorders, attention
deficit hyperactivity disorder, and drug abuse.
International Publication No. WO 02/087566 also
discloses the use of escitalopram for the treatment of
patients who have failed to respond to initial
treatment with a conventional SSRI, in particular
patients with major depressive disorder who have
failed to respond to initial treatment with a
conventional SSRI. [07] Escitalopram oxalate is
currently marketed in the United States as Lexapro(r)
for the treatment of major depressive disorder and
generalized anxiety disorder. Lexapro(r) is available
in 5, 10, and 20 mg escitalopram immediate release
(IR) tablets (as an oxalate salt) and as solutions.
Escitalopram has also been studied at the 15 mg
strength.[08] Side effects associated with
escitalopram include nausea, insomnia, somnolence,
increased sweating, fatigue, and sexual dysfunction
(including ejaculation disorder, anorgasmia, and
decreased libido). [09] Currently, a dosing regimen of
escitalopram of once a day is employed using immediate
release tablets. Waugh and Goa, CNS Drugs, 2003,
17(5):343-362, have reported that peak plasma
concentrations of immediate release escitalopram are
reached in 4-5 hours (80% absolute bioavailability
with 56% binding). [10] In DeVane, / . Clin.
Psychiatry 2003, 64 (suppl. 18):14-19, the results of
clinical studies of immediate release and controlled
release formulations of antidepressants were compared
in relation to nausea leading to drug discontinuation.
The author noted that while "more stable
pharmacokinetic profiles might be the cause for the
low occurrence of nausea with some controlled-release
newer antidepressants," a "connection has not been
proven." [11] Immediate release solid dosage forms
permit the release of most, or all, of the active
ingredient over a short period of time and make rapid
absorption of the drug possible. The rapid absorption
of the drug (i.e., a short Tmax) may in some cases
result in undesirable adverse events. Modified release
(MR) solid oral dosage forms permit the release of the
active ingredient over an extended period of time to
maintain therapeutically effective plasma levels and
may also enhance the other pharmacokinetic properties
of the active ingredient. 



[12] A modified release formulation of escitalopram
oxalate prepared by melt granulation is disclosed in
International Publication No. WO01/22941, the entire
disclosure of which is incorporated herein by
reference. The melt granulated composition is
substantially homogeneous and contains one or more
hydrophilic cellulose ether polymers, a hydrophilic
melt binder, and a therapeutically active
medicament.[13] International Publication No. WO
2004/058229 discloses once a day modified release
formulations of SSRIs, such as citalopram
hydrobromide, and extrapolates the findings to
escitalopram oxalate. The modified release
formulations, however, have bioequivalent PK profiles
(e.g., essentially the same Cmax) as the immediate
release SSRI dosage forms. [14] U.S. Patent
Publication No. 2005/020838 discloses a controlled
release solid dosage form comprising citalopram or
escitalopram. [15] There remains a need for modified
release formulations of escitalopram with enhanced
pharmacokinetic properties. Accordingly, the present
invention provides modified release dosage forms
containing escitalopram that exhibit an enhanced
release profile over a targeted period of time and
provide fewer Cmax-related adverse events. SUMMARY OF
THE INVENTION [16] The present invention relates to
modified and pulsatile release pharmaceutical
formulations of escitalopram and their use for the
treatment of central nervous system (CNS) disorders,
including mood disorders (e.g., major depressive
disorder) and anxiety disorders (e.g., generalized
anxiety disorder, social anxiety disorder, post
traumatic stress disorder, obsessive compulsive
disorder and panic disorder). In particular, the
present invention provides modified release oral
dosage forms of escitalopram or pharmaceutically
acceptable salts thereof (preferably escitalopram
oxalate) with enhanced pharmacokinetic properties.
Thus, the oral dosage forms may provide improved
effectiveness in the treatment of central nervous
system disorders and fewer side effects than prior
escitalopram formulations.[17] According to some
embodiments, the present invention provides oral
dosage forms that includes from about 2mg to about
30mg escitalopram or a pharmaceutically acceptable
salt thereof, wherein the dosage form provides an in
vivo plasma profile comprising a mean Tmax of more
than about 6 hours, a mean Cmax of less than about 30
ng/ml and a mean AUCo- of more than about 60 ng h/ml.
[18] According to other embodiments, the present
invention provides oral dosage forms that includes
from about 2 to 30 mg escitalopram or a 



pharmaceutically acceptable salt thereof wherein the
dosage form has a dissolution rate of the active
ingredient of about 70% to about 80% within about 4
hours to about 24 hours and provides an in vivo plasma
profile comprising a mean Cmax of less than about 30
ng/ml. [19] According to other embodiments, the
present invention provides oral dosage forms that
includes a plurality of beads, each bead includes a
core having a diameter from about 1 mm to about 1000
mm, an active ingredient comprising about 2 to about
30 mg escitalopram or a pharmaceutically acceptable
salt thereof and a modified release coating, wherein
the oral dosage form has a dissolution rate of the
active ingredient of about 70% to about 80% within
about 4 hours to about 24 hours and wherein the dosage
form provides an in vivo plasma profile comprising a
mean Cmax of less than about 30 ng/ml. [20] In yet
other embodiments, the present invention provides
composite dosage forms that include an immediate
release component and a modified release component,
wherein the immediate release component comprises a
first active ingredient comprising about 2 to about 30
mg escitalopram or a pharmaceutically acceptable salt
thereof, wherein about 80% of the first active
ingredient dissolves withinabout the first 4 hours
following entry of the dosage form into a use
environment and wherein the modified release component
comprises a second active ingredient comprising about
2 to about 20 mg escitalopram or a pharmaceutically
acceptable salt thereof, wherein about 70% to about
80% of the second active ingredient dissolves within
about 4 hours to about 24 hours following entry of the
dosage form into the use environment. [21] In still
other embodiments, the present invention provides oral
dosage forms that include a plurality of beads, each
bead comprising a first drug component comprising a
core comprising about 500 to about 800 mg sugar per
gram of bead, about 30 mg to about 300 mg escitalopram
or a pharmaceutically acceptable salt thereof per gram
of bead and a first polymer comprising about 20 mg to
about 60 mg per gram of bead; a modified release
coating comprising about 50 to about 300 mg per gram
of bead; a second drug component comprising about 50
mg to about 150 mg escitalopram or a pharmaceutically
acceptable salt thereof per gram of bead and a second
polymer comprising about 5 mg to about 50 mg per gram
of bead; and optionally, a top coating comprising
about 5 mg to about 25 mg per gram of bead, wherein
the oral dosage form has a dissolution rate of the
active ingredient of about 70% to about 80% within 



about 4 hours to about 24 hours. [22] In exemplary
embodiments, the first drug component comprises a core
comprising about 675 mg sugar per gram of bead, about
105 mg escitalopram oxalate per gram of bead and the
first polymer comprises about 37 mg hydroxypropyl
cellulose per gram of bead; the modified release
coating comprises about 163 mg surelease per gram of
bead; the second drug component comprises about 105 mg
escitalopram oxalate per gram of bead and the second
polymer comprises about 2 1 mghydroxypropyl cellulose
per gram of bead; and the top coating comprises about
17 mg opadry clear per gram of bead. BRIEF DESCRIPTION
OF THE DRAWINGS [23] Figure 1 shows the
pharmacokinetic profile for 10 mg escitalopram
tablets, dmg escitalopram IR beads (calculated),
modified release bead I, modified release bead II and
modified release bead IE. [24] Figure 2 shows the
dissolution profile for a slow release escitalopram
bead (MR bead I) prepared in accordance with Example
3. [25] Figure 3 shows the dissolution profile for the
intermediate release escitalopram bead (MR bead II)
prepared in accordance with Example 3. [26] Figure 4
shows the dissolution profile for the fast release
escitalopram bead (MR bead III) prepared in accordance
with Example 3. [27] Figure 5 shows the dissolution
profile for the slow release escitalopram tablet (MR
tablet I) prepared in accordance with Example 4. [28]
Figure 6 shows the dissolution profile for the
intermediate release escitalopram tablet (MR tablet
II) prepared in accordance with Example 4. [29] Figure
7 shows the dissolution profile for the fast release
escitalopram tablet (MR tablet III) prepared in
accordance with Example 4. [30] Figure 8 shows the
dissolution profile of a unitary two-pulse tablet
prepared in accordance with Example 5. The first pulse
releases immediately in 0.1 N HCl solution. The second
pulse releases less than 10% of the drug in 0.1 N HCl
over the first 2 hours and releases after 2 hours in a
phosphate buffer solution at a pH of 6.8.[31] Figure 9
shows the calculated pharmacokinetic profile for an 8
mg dosage form of escitalopram comprised of 50% BR
beads and 50% MR bead II and the pharmacokinetic
profile for an IR dosage form of escitalopram. [32]
Figure 10 shows the calculated pharmacokinetic profile
for an 8 mg dosage form of escitalopram comprised of
37.5% IR beads and 62.5% MR bead p and the
pharmacokinetic profile for an IR dosage form of
escitalopram. 



[33] Figure 11 shows the calculated pharmacokinetic
profile for an 8 mg dosage form of escitalopram
comprised of 50% IR beads and 50% MR bead I and the
pharmacokinetic profile for an IR dosage form of
escitalopram. [34] Figure 12 shows the calculated
pharmacokinetic profile for an 8 mg dosage form of
escitalopram comprised of 37.5% ER beads and 62.5% MR
bead I and the pharmacokinetic profile for an IR
dosage form of escitalopram. DETAILED DESCRIPTION OF
THE INVENTION [35] The present invention relates to
modified and pulsatile release pharmaceutical
formulations of escitalopram and their use for the
treatment of central nervous system (CNS) disorders,
including mood disorders (e.g., major depressive
disorder) and anxiety disorders (e.g., generalized
anxiety disorder, social anxiety disorder, post
traumatic stress disorder, obsessive compulsive
disorder and panic disorder). In particular, the
present invention provides modified release oral
dosage forms of escitalopram or pharmaceutically
acceptable salts thereof (preferably escitalopram
oxalate) with enhanced pharmacokinetic properties. For
example, it is desirable to provide an oral dosage
form that provides the maximum amount of escitalopram
to an individual, measured as the area under the
plasma concentration-time curve (AUCo-t and AUCo- ),
while minimizing the maximum plasma concentration
(Cmax)that is produced. Moreover, it is desirable to
provide a maximum plasma concentration (Cmac) after a
specific amount, i.e., control Tmax. Thus, the present
invention provides modified release oral dosage forms
of escitalopram or pharmaceutically acceptable salts
thereof with improved effectiveness in the treatment
of central nervous system disorders and fewer side
effects than prior escitalopram formulations. [36]
According to some embodiments, the present invention
provides oral dosage forms that include from about 2mg
to about 30mg escitalopram or a pharmaceutically
acceptable salt thereof, wherein the dosage form
provides an in vivo plasma profile comprising a mean
Tmax of more than about 6 hours, a mean Cmax of less
than about 30 ng/ml and a mean AUC0- of more than
about 60 ng h/ml. [37] In further embodiments, the
oral dosage forms include from about 5mg to about 20
mg escitalopram or a pharmaceutically acceptable salt
thereof. In still further embodiments, from about 4mg
to about 16 mg escitalopram or a pharmaceutically
acceptable salt thereof are provided. In other
embodiments, the dosage forms provide an in vivo
plasma profile comprising a mean Tmax of more than
about 8 hours. In other embodiments, the dosage forms
provide an in vivo plasma profile comprising a mean 



Cmax of less than about 10.0 ng/ml. In still other
embodiments, the dosage forms provide an in vivo
plasma profile comprising a mean Cmax of less than
about 5.0 ng/ml. In yet other embodiments, the dosage
forms provide an in vivo plasma profile comprising a
mean AUCo- of more than about 120 ng h/ml. In still
other embodiments, the dosage forms provide an in vivo
plasma profile comprising a mean of more than about
150 ng h/ml. In other embodiments, the dosage forms
provide an in vivo plasma profile comprising a mean
AUC0- of more than about 300 ng h/ml.[38] In exemplary
embodiments, the dosage forms of the present invention
comprise about 2mg escitalopram or a pharmaceutically
acceptable salt thereof and provides an in vivo plasma
profile comprising a mean Tmax of more than about 6
hours, a mean Cmax of less than about 2 ng/ml and a
mean AUCo- of more than about 60 ng h/ml. [39] In
other exemplary embodiments, the dosage forms of the
present invention comprise about 4mg escitalopram or a
pharmaceutically acceptable salt thereof and provides
an in vivo plasma profile comprising a mean Tmax of
more than about 6 hours, a mean Cmax of less than
about 4 ng/ml and a mean AUCo- of more than about 120
ng h/ml. [40] In other exemplary embodiments, the
dosage forms of the present invention comprise about
5mg escitalopram or a pharmaceutically acceptable salt
thereof and provides an in vivo plasma profile
comprising a mean Tmax of more than about 6 hours, a
mean Cmax of less than about 5 ng/ml and a mean AUCo-
of more than about 150 ng h/ml. [41] In other
exemplary embodiments, the dosage forms of the present
invention comprise about lOmg escitalopram or a
pharmaceutically acceptable salt thereof and provides
an in vivo plasma profile comprising a mean Tmax of
more than about 6 hours, a mean Cmax of less than
about 10.0 ng/ml and a mean AUCo- of more than about
300 ng h/ml. [42] In other exemplary embodiments, the
dosage forms of the present invention comprise about
20mg escitalopram or a pharmaceutically acceptable
salt thereof and provides an in vivo plasma profile
comprising a mean Tmax of more thanabout 6 hours a
mean Cmax of less than about 20 ng/ml and a mean AUCo-
of more than about 600 ng h/ml. [43] In still other
exemplary embodiments, the dosage forms of the present
invention comprise about 30mg escitalopram or a
pharmaceutically acceptable salt thereof and provides
an in vivo plasma profile comprising a mean Tmax of
more 



than about 6 hours a mean Cmax of less than about 30
ng/ml and a mean AUCo- of more than about 900 ng h/ml.
[44] The dosage forms of the present invention may
include modified or pulsatile release beads, tablets,
and/or particles of escitalopram or a pharmaceutically
acceptable salt thereof. Preferably, the beads,
tablets, and/or particles are coated with a release
modifying polymer. Suitable release modifying polymers
include, but are not limited to, ethylcellulose,
hydroxypropyl methylcellulose, acrylate based
polymers, and mixtures thereof. [45] According to
other embodiments, the present invention provides oral
dosage forms that include about 2 to about 30 mg
escitalopram or a pharmaceutically acceptable salt
thereof wherein the dosage form has a dissolution rate
of the active ingredient of about 70% to about 80%
within about 4 hours to about 24 hours and provides an
in vivo plasma profile comprising a mean Cmax of less
than about 30 ng/ml. In a further embodiment, the
dosage form provides an in vivo plasma profile
comprising a mean AUCo- of more than about 120 ng
h/ml. In another embodiment, the dosage form provides
an in vivo plasma profile comprising a mean AUCo- of
more than about 150 ng h/ml. [46] For example, the
dosage form may comprise about 2mg escitalopram or a
pharmaceutically acceptable salt thereof and an in
vivo plasma profilecomprising a mean AUCo- of more
than about 60 ng h/ml and a mean Cmax of less than
about 2 ng/ml. In other examples, the dosage form may
comprise about 4mg escitalopram or a pharmaceutically
acceptable salt thereof and an in vivo plasma profile
comprising a mean AUCo- of more than about 120 ng h/ml
and a mean Cmax of less than about 4 ng/ml. In other
examples, the dosage form may comprise about 5mg
escitalopram or a pharmaceutically acceptable salt
thereof and an in vivo plasma profile comprising a
mean AUCo- of more than about 150 ng h/ml and a mean
Cmax of less than about 5 ng/ml. In another example,
the dosage form may comprise about lOmg escitalopram
or a pharmaceutically acceptable salt thereof and an
in vivo plasma profile comprising a mean AUCo- of more
than about 300 ng h/ml and a mean Cmax of less than
about 10 ng/ml. In yet another example, the dosage
form may comprise about 20mg escitalopram or a
pharmaceutically acceptable salt thereof and an in
vivo plasma profile comprising a mean AUCo- of more
than about 600 ng h/ml and a mean Cmax of less than
about 18 ng/ml. In other examples, the dosage form may
comprise about 30mg escitalopram or a pharmaceutically
acceptable salt thereof and an in vivo plasma profile 



comprising a mean AUCo- of more than about 900 ng h/ml
and a mean Cmax of less than about 30 ng/ml. [47]
According to one embodiment, the oral dosage form is
administered once a day and, upon ingestion by a
patient, induces a statistically significant lower
Cmax for escitalopram or a pharmaceutically acceptable
salt thereof in the plasma of the patient as compared
to an immediate release dosage form containing the
same amount of escitalopram or pharmaceutically
acceptable salt thereof. Moreover, the dosage form may
also provide bioavailability (AUC) of escitalopram
that issubstantially equivalent to that of an
immediate release tablet containing the same form of
escitalopram similarly administered once a day. [48]
Preferably, the present dosage form is a once a day
formulation, i.e., only administering once a day is
required to provide the patient with a therapeutic
effect over the entire day. One advantage of the
present invention is the reduction of adverse events
associated with prior escitalopram formulations. For
example, using the dosage forms of the present
invention, Cmax-related adverse events may be reduced
irrespective of the in vitro profile. Another possible
advantage is that the dosage administered may be
increased without increasing adverse events. [49]
According to some embodiments, the present invention
provides composite dosage forms that include an
immediate release component and a modified release
component, wherein the immediate release component
comprises a first active ingredient comprising about 2
to about 30 mg escitalopram or a pharmaceutically
acceptable salt thereof, wherein about 80% of the
first active ingredient dissolves within about the
first 4 hours following entry of the dosage form into
a use environment and wherein th ingredient dissolves
within about 4 hours to about 24 hours following entry
of the dosage form into the use environment. [50] The
composite dosage forms may includes beads and/or
tablets of escitalopram having at least two different
release profiles (i.e., at least two separate pulses
of escitalopram or a pharmaceutically acceptable salt
thereof). The number of pulses released by the dosage
form preferably ranges from one to four, more
preferably from one to three, and even more preferably
is two. According to one embodiment, the pulsatile
dosage form of the present invention comprises an
immediate release pulse followed by one or more
delayed release pulses occurring later in time.[51]
Pulsatile release means that the escitalopram is
released in one or more pulses, each pulse having a
unique dissolution profile. Each pulse may be released
at a different time or under different environmental
conditions after the dosage form is 



administered. Thus, predetermined amounts of
escitalopram may be individually released after
administration. A pulsatile dosage form with a
multiphase release containing at least one modified
release formulation may be employed to attain a
combination of release rates that are suitable for
specific therapeutic objectives. For example, a
portion of the drug can be released immediately,
followed by an extended release of escitalopram. The
dosage form may include two or three groups of
drug-containing particles or beads, i.e., each group
of particles or beads has a different drug release
profile. The number of pulses and the amount of drugs
released preferably will result in a Tmax of about 5
to about 35 hours. The individual dosage units (such
as beads and particles) can be compacted in a single
tablet or placed in a capsule. For example, different
layers of the tablet may represent different dosage
units. Drug-containing particles or drug-containing
beads can also be compressed together into a single
tablet using conventional tabletting means. One
skilled in art will recognize that other dosage forms
may also be developed. [52] Pulsatile release profiles
can be achieved with dosage forms such as capsules or
tablets, which contain two or more drug-containing
dosage units. Preferably, at least two of the dosage
units provide different drug release profiles. Each
dosage unit can be a tablet (e.g., compressed or
molded), bead, or particle. Suitable pulsatile systems
are described in U.S. Patent Nos. 6,217,904,
6,555,136, 6,793,936, 6,627,223, 6,372,254, 6,730,321,
6,500,457, 4,723,958, 5,840,329, 5,508,040, and
5,472,708 and U.S. Patent Application Publication Nos.
US 2003-124196, US 2004- 028729, and US
2003-0133978.[53] For example, a capsule may contain
two or three tablets. The first tablet in the capsule
may release escitalopram substantially quickly
following ingestion of the dosage form, while the
second tablet in the capsule releases escitalopram
more slowly following ingestion, and an optional third
tablet could provide escitalopram release even more
slowly. While the dosage form will not generally
include more than three tablets, dosage forms housing
four or more tablets are within the scope of the
present invention. One skilled in the art will
appreciate that the capsule release profile can be
achieved by the combination of release rates and
strengths of each tablet. [54] Tablets in accordance
with this invention can be prepared by conventional
mixing, comminution, and tabletting techniques that
are well known in the pharmaceutical formulations
industry. The modified-release tablet, for example,
may be fabricated by direct compression by punches and
dies fitted to a rotary tabletting press, ejection or
compression molding, granulation followed by
compression, or forming a 



paste and extruding the paste into a mold or cutting
the extrudate into short lengths. [55] When
polyethylene oxide in combination with hydroxypropyl
methylcellulose or ethyl cellulose are used, the
dissolution rates can be much slower than the modified
release rate targeted. The slow release is because
hydrophobic matrix tablets that are formed release the
drug by mechanism of polymer erosion. Since the
erosion from a hydrophobic matrix is slow, the
dissolution rate of the readily soluble active
ingredient is also slow. Lactose, or microcrystalline
cellulose may be used as a filler ingredient to
modulate the release rates of the tablet. [56] When
tablets are made by direct compression, the addition
of lubricants may be helpful and is sometimes
important to promote powder flow and to prevent
capping of the tablet (the breaking off of a portion
of the tablet) when thepressure is relieved. Useful
lubricants include magnesium stearate, and
hydrogenated vegetable oil (preferably hydrogenated
and refined triglycerides of stearic and palmitic
acids). In a preferred embodiment, the lubricant is
magnesium stearate. For the 24-hour release
formulations, the magnesium stearate preferably is
present in amounts ranging from about 0.25% w/w to
about 5% w/w, preferably from about 0.5% w/w to about
4% w/w. Additional excipients may be added to enhance
tablet hardness, powder flowability, and tablet
friability and to reduce adherence to the die wall.
[57] In other embodiments, the dosage form may
comprise beads of escitalopram or a pharmaceutically
acceptable salt thereof. Beads offer advantages over
conventional solid oral modified release dosage forms,
such as tablets. Beads are dose proportional, i.e.,
different doses may be obtained by using different
proportions and amounts of beads. Beads also enable a
variety of dissolution profiles by mixing one or more
types of beads having different dissolution properties
or by using multi-layer coatings. Such multiple
dissolution profiles may not be possible using
modified release tablet formulations. Beads also
enable a wide range of drug loading. One skilled in
art will recognize that different dissolution profiles
can be obtained by combining different compositions of
beads or tablets. [58] In another embodiment, the
dosage form may be a matrix tablet or matrix bead
containing escitalopram or a pharmaceutically
acceptable salt thereof. In a matrix-controlled
release approach, lipophilic substances, e.g., higher
alcohols, waxes, or insoluble thermoplastic materials,
are employed. The release is controlled by the rate of
diffusion of the active ingredient into the
surrounding medium and, if the matrix itself is
erodible, by the rate of its erosion.[59] In
compositions comprising a hydrophilic matrix, the
matrix may 



be composed of an insoluble hydrophilic polymer, such
as a cellulose ester, carboxyvinyl ester, or acrylic
or methacrylic ester. On contact with biological
fluids, the matrix becomes hydrated and swells,
forming a very dense network of polymers, through
which polymers the soluble active principles diffuse.
Furthermore, lipids, in particular polyethylene oxide
can be added to modulate the matrix swelling. These
compositions can be obtained by granulation and then
compression of the mixture formed of the polymer,
active principles and various adjuvants. [60] The
modified release dosage units for the pulsatile and
sustained release formulations can be prepared, for
example, by coating a drug or a drugcontaining
composition with coating material, such as a polymeric
material. When a coating is used to provide delayed
release dosage units, particularly preferred coating
materials include, but are not limited to,
bioerodible, gradually hydrolyzable and/or gradually
water-soluble polymers. The "coating weight," or
relative amount of coating material per dosage unit,
generally dictates the time interval between ingestion
and drug release. [61] Suitable coating materials for
effecting release include, but are not limited to:
cellulosic polymers such as hydroxypropyl cellulose,
hydroxyethyl cellulose, hydroxypropyl methyl
cellulose, methyl cellulose, ethyl cellulose,
cellulose acetate, cellulose acetate phthalate,
cellulose acetate trimellitate, hydroxypropylmethyl
cellulose phthalate, cellulose ester-ether phthalate,
hydroxypropylcellulose phthalate, alkali salts of
cellulose acetate phthalate, alkaline earth salts of
cellulose acetate phthalate, hydroxypropylmethyl
cellulose hexahydrophthalate, cellulose acetate
hexahydrophthalate, and carboxymethylcellulose sodium;
acrylic acid polymers andcopolymers preferably formed
from acrylic acid, methacrylic acid, acrylic acid
alkyl esters, methacrylic acid alkyl esters, and the
like, e.g. copolymers of acrylic acid, methacrylic
acid, methyl acrylate (sold as Eudragit and
Acryl-EZE(r)), ethyl acrylate, methyl methacrylate
and/or ethyl methacrylate, with a terpolymer of ethyl
acrylate, methyl methacrylate and
trimethylammonioethyl methacrylate chloride (sold
under the tradename Eudragit) particularly preferred;
vinyl polymers and copolymers such as polyvinyl
pyrrolidone, polyvinyl acetate, polyvinylacetate
phthalate, vinylacetate crotonic acid copolymer, and
ethylene-vinyl acetate copolymers; and shellac,
ammoniated shellac, shellac-acetyl alcohol, and
shellac n-butyl stearate. [62] To bring about the
desired pulsatile and modified release profile for a
dosage form comprised of encapsulated tablets, the
first tablet is provided with a 



specified amount of material, the second tablet is
provided with more or different material(s) to delay
or extend release of the active ingredient beyond that
of the first tablet, and subsequent tablets have more
or different material(s) to further delay release of
the active ingredient beyond each previous tablet. One
skilled in art will recognize that the modified
release tablets and beads, e.g., the second pulse, can
be further coated with active drug which generates the
first pulse. The tablet may also be coated with
release modifying polymers. Analogously, for
encapsulated dosage forms, in which the drugcontaining
dosage units are beads or particles, a first fraction
of beads or particles is provided with a specified
amount material, a second fraction is provided with
more coating material(s), or different material, to
delay release of the active ingredient beyond that of
the first fraction, and subsequent fractions are
coated with material(s) to further delay release of
the active ingredient beyond each previous
fraction.[63] For example, when the dosage form
contains two tablets (or, analogously, two groups of
drug-containing particles or beads), the first tablet,
which releases drug substantially quickly following
ingestion of the dosage form, such that less than
about 50% of drug is released, based on 100% total
weight of the first tablet. The second tablet, which
releases escitalopram more slowly following ingestion,
may then release the remainder of the drug. The
preferred polymer materials may be determined by those
skilled in the art by evaluating individual release
profiles for dosage units prepared with different
quantities of various coating materials. One skilled
in the art will appreciate that the weight gain
depends on the coating materials and polymers used.
[64] Alternatively, the delayed release dosage units,
e.g., tablets, beads, or particles, may be formulated
by coating the drug within a suitable material such as
a plastic, a hydrophilic polymer, or a fatty compound.
The insoluble plastic matrices may be comprised of,
for example, polyvinyl chloride or polyethylene.
Hydrophilic polymers useful for providing a matrix for
a delayed release dosage unit include, but are not
limited to, those described above as suitable coating
materials. Once the drug is mixed with the matrix
material, the mixture may be compressed into tablets
or processed into individual drug-containing
particles. [65] The individual dosage units may be
provided with colored coatings, with a single color
used to identify a tablet, bead, or particle fraction
having a corresponding delayed release profile. For
example, a blue coating may be used for the immediate
release tablet, bead, or particle fraction, a red
coating may be used for the "medium" release tablet,
bead, or particle fraction, and the like. In this way,
errors during 



manufacture can be easily avoided. The color is
introduced by incorporating a pharmaceutically
acceptable colorant into the coating during coating
preparation ortabletting. The colorant may be either
natural or synthetic. Natural colorants include
pigments such as chlorophyll, anattenes,
beta-carotene, alizarin, indigo, rutin, hesperidin,
quercitin, carminic acid, and 6,6'-dibromoindigo.
Synthetic colorants are dyes, including both acidic
dyes and basic dyes, such as nitroso dyes, nitro dyes,
azo dyes, oxazines, thiazines, pyrazolones, xanthenes,
indigoids, anthraquinones, acridines, rosanilines,
phthaleins, quinolines. For example, a dye or pigment
could be incorporated during preparation of the
coating solution. [66] For encapsulated tablets, the
weight of each individual tablet in the capsule is
typically in the range of about 50 mg to about 700 mg,
preferably in the range of about 60 mg to about 600
mg. One skilled in the art will appreciate that weight
of tablets can differ from those above based on filler
and process selection. The individual tablets can be
prepared by conventional means. A preferred method for
forming tablets herein is by direct compression of a
powdered, crystalline, or granular drug-containing
composition, alone or in combination with diluents,
binders, lubricants, disintegrants, colorants, or the
like. Compressed tablets can also be prepared by
wet-granulation or drygranulation processes. Tablets
may also be molded rather than compressed, starting
with a moist material containing a suitable
water-soluble lubricant. Drug-containing particles or
beads may also be prepared by conventional means, such
as with a fluid dispersion. [67] Conventional coating
procedures and equipment may be used to coat the
dosage units, e.g., the drug-containing tablets,
beads, or particles. For example, a delayed release
coating composition may be applied using a coating
pan, an airless spray technique, or fluidized bed
coating equipment. Materials, equipment and processes
for preparing tablets, beads, drug particles, and
delayed release dosage forms are described in
Pharmaceutical Dosage Forms: Tablets , eds. Lieberman
et al. (New York: MarcelDekker, Inc., 1989), and Ansel
et al., Pharmaceutical Dosage Forms and Drug Delivery
Systems 6th Ed. (Media, Pa.: Williams & Wilkins,
1995). [68] Optional components present in the
individual drug-containing dosage units include, but
are not limited to, diluents, binders, lubricants,
disintegrants, stabilizers, antioxidants surfactants,
and coloring agents. [69] Diluents (also referred to
as "fillers") are typically included to increase the
bulk of a tablet so that a practical size is provided
for compression. Suitable diluents include, but are
not limited to, dicalcium phosphate dihydrate, calcium
sulfate, lactose, cellulose, kaolin, mannitol, sodium
chloride, dry starch, hydrolyzed starches, 



silicon dioxide, titanium oxide, alumina, talc,
microcrystalline cellulose, powdered sugar, and
mixtures thereof. [70] Binders are used to impart
cohesive qualities to a tablet formulation, and thus
ensure that a tablet remains intact after compression.
Suitable binder materials include, but are not limited
to, starch (including corn starch and pregelatinized
starch), gelatin, sugars (including sucrose, glucose,
dextrose, lactose and sorbitol), polyethylene glycol,
waxes, natural and synthetic gums, e.g., acacia,
tragacanth, sodium alginate, polyvinylpyrrolidone,
celluloses, and Veegum, and synthetic polymers such as
polymethacrylates and polyvinylpyrrolidone (PVP), and
mixtures thereof. [71] Lubricants are used to
facilitate tablet manufacture. Examples of suitable
lubricants include, but are not limited to, magnesium
stearate, calcium stearate, stearic acid, glyceryl
behenate, and polyethylene glycol. Preferably, a
dosage unit contains no more than approximately 1 wt.
% (relative to dosage unit weight) of lubricant.[72]
Disintegrants are used to facilitate tablet
disintegration or "breakup" after administration.
Suitable disintegrants include, but are not limited
to, starches, clays, celluloses, algins, gums,
crosslinked polymers, and mixtures thereof. [73]
Surfactants may be anionic, cationic, amphoteric or
nonionic surface active agents. Suitable anionic
surfactants include, but are not limited to, those
containing carboxylate, sulfonate and sulfate ions,
associated with cations such as sodium, potassium and
ammonium ions. Other suitable surfactants include, but
are not limited to, long alkyl chain sulfonates and
alkyl aryl sulfonates such as sodium dodecylbenzene
sulfonate; dialkyl sodium sulfosuccinates, such as
sodium bis-(2- ethylhexyl)-sulfosuccinate; and alkyl
sulfates, such as sodium lauryl sulfate. [74] If
desired, the tablets may also contain minor amounts of
nontoxic auxiliary substances such as wetting or
emulsifying agents, pH buffering agents,
preservatives, and the like. [75] As noted earlier
herein, the individual drug tablets, beads or
particles are, in one embodiment, contained within a
closed capsule. The capsule material may be either
hard or soft, and as will be appreciated by those
skilled in the art of pharmaceutical science,
typically comprises a tasteless, easily administered
and water soluble compound, such as gelatin, starch,
or cellulose. A preferred capsule material is gelatin.
The capsules are preferably sealed, such as with
gelatin bands. See, e.g., 



Remington: The Science and Practice of Pharmacy . 20th
Edition (Easton, Pa.: Mack Publishing Co., 2000),
which describes materials and methods for preparing
encapsulated pharmaceuticals designed to dissolve
shortly after ingestion. [76] According to some
embodiments, the present invention provides oral
dosage forms comprising a plurality of beads, each
bead comprising a core having adiameter from about 1
mm to about 1000 mm; an active ingredient comprising
about 2 to about 30 mg escitalopram or a
pharmaceutically acceptable salt thereof; and a
modified release coating, wherein the oral dosage form
has a dissolution rate of the active ingredient of
about 70% to about 80% within about 4 hours to about
24 hours; and wherein the dosage form provides an in
vivo plasma profile comprising an in vivo plasma
profile comprising a mean Cmax of less than about 30
ng/ml. In a further embodiment, the dosage forms
provide an in vivo plasma profile comprising a mean AU
Co-o of more than about 60 ng h/ml. [77] In exemplary
embodiments, the release modifying polymer may
include, but is not limited to, ethylcellulose
(Surelease (r)) , methacrylate (Eudragit (r)),
methacrylic acid copolymer type C (Acryl-eze (r)), and
mixtures thereof. In some embodiments, the oral dosage
form may include a top coating coated on the release
modifying polymer layer. For example, the top coating
may include, but is not limited to, HPMC (Opadry (r)),
HPC (Klurel (r)), Eudragit (r) RL, Eudragit (r) ElOO,
Eudragit (r) E 12.5, Eudragit (r) E PO, Eudragit (r)
NE, and mixtures thereof. [78] According to other
embodiments, the present invention provides oral
dosage forms comprising a plurality of beads, wherein
each bead comprises: a first drug component comprising
a core comprising about 500 to about 800 mg sugar per
gram of bead, about 30 mg to about 300 mg escitalopram
or a pharmaceutically acceptable salt thereof per gram
of bead and a first polymer comprising about 20 mg to
about 60 mg per gram of bead; a modified release
coating comprising about 50 to about 300 mg per gram
of bead; a second drug component comprising about 50
mg to about 150 mg escitalopram or a pharmaceutically
acceptable salt thereof per gram of bead and a second
polymer comprising about 5 mg to about 50 mg per gram
of bead; andoptionally, a top coating comprising about
5 mg to about 25 mg per gram of bead, wherein the oral
dosage form has a dissolution rate of the active
ingredient of about 70% to about 80% within about 4
hours to about 24 hours. [79] In an exemplary
embodiment, the first drug component comprises a core
comprising about 675 mg sugar per gram of bead, about
105 mg escitalopram oxalate per gram of bead and the
first polymer comprises about 37 mg hydroxypropyl 



cellulose per gram of bead; the modified release
coating comprises about 163 mg surelease per gram of
bead; the second drug component comprises about 105 mg
escitalopram oxalate per gram of bead and the second
polymer comprises about 2 1 mg hydroxypropyl cellulose
per gram of bead; and the top coating comprises about
17 mg opadry clear per gram of bead. [80] According to
some embodiments, the present invention provides
capsules that include one or more of the beads
provided herein. For example, the present invention
provides drug capsules that includes about 2 mg
escitalopram or a pharmaceutically acceptable salt
thereof and provide an in vivo plasma profile
comprising a mean Tmax of more than about 6 hours; a
mean Cmax of less than about 2 ng/ml; and a mean AUCo-
of more than about 60 ng h/ml. [81] In other examples,
the present invention provides drug capsules that
include about 4 mg escitalopram or a pharmaceutically
acceptable salt thereof and provide an in vivo plasma
profile comprising a mean Tmax of more than about 6
hours; a mean Cmax of less than about 4 ng/ml; and a
mean AUCo- of more than about 120 ng h/ml. [82] In
other examples, the present invention provides drug
capsules that include about 5 mg escitalopram or a
pharmaceutically acceptable salt thereof andprovide an
in vivo plasma profile comprising a mean Tmax of more
than about 6 hours; a mean Cmax of less than about 5
ng/ml; and a mean AUCo- of more than about 150 ng
h/ml. In yet other examples, the present invention
provides drug capsules that include about 10 mg
escitalopram or a pharmaceutically acceptable salt
thereof and provide an in vivo plasma profile
comprising a mean Tmax of more than about 6 hours; a
mean Cmax of less than about 10.0 ng/ml; and a mean
AUCo- of more than about 300 ng h/ml. In other
examples, the present invention provides drug capsules
that include about 20 mg escitalopram or a
pharmaceutically acceptable salt thereof and provide
an in vivo plasma profile comprising a mean Cmax of
less than about 20 ng/ml; and a mean AUCo- of more
than about 600 ng h/ml. In still other examples, the
present invention provides drag capsules that include
about 30 mg escitalopram or a pharmaceutically
acceptable salt thereof and provide an in vivo plasma
profile comprising a mean Cmax of less than about 30
ng/ml; and a mean AUCo- of more than about 900 ng
h/ml. [83] According to other embodiments, the present
invention provides methods of treating patients
suffering from an adverse event brought on by
treatment with an antidepressant administered in a
dosage form other than a dosage form 



containing pulsatile release escitalopram or a
pharmaceutically acceptable salt thereof (preferably,
escitalopram oxalate). Examples of such adverse events
include, but are not limited to, nausea, insomnia,
somnolence, increased sweating, fatigue, or a
combination thereof. The method includes (a)
discontinuing treatment with the antidepressant; and
(b) treating the patient with a pulsatile dosage form
of the present invention. According to one embodiment,
the antidepressant is an immediate release dosage
form, preferably an immediate release escitalopram
oxalate dosage form.[84] According to other
embodiments, the present invention provides methods
for treating patients suffering from sexual
dysfunction brought on by treatment with an
antidepressant administered in a dosage form other
than a dosage form containing pulsatile release
escitalopram or a pharmaceutically acceptable salt
thereof (preferably, escitalopram oxalate). Examples
of such sexual dysfunction include, but are not
limited to, ejaculation disorder, anorgasmia, and/or
decreased libido. The method includes (a)
discontinuing treatment with the antidepressant; and
(b) treating the patient with a pulsatile dosage form
of the present invention. According to one embodiment,
the antidepressant is a modified release escitalopram
oxalate dosage form. [85] According to other
embodiments, the present invention provides methods of
treating a CNS disorder in a patient in need thereof
by administering an effective amount of the dosage
form of the present invention to the patient. CNS
disorders that can be treated with the dosage form of
the present invention include, but are not limited to,
major depressive disorder, generalized anxiety
disorder, social anxiety disorder, post traumatic
stress disorder, obsessive compulsive disorder, panic
disorder (including panic attacks), acute stress
disorder, eating disorders (such as binge eating,
bulimia, anorexia, and obesity), phobias, dysthymia,
premenstrual syndrome, premenstrual dysphoric
disorder, cognitive disorders, impulse control
disorders, mood disorders, neurotic disorders, acute
stress disorders, attention deficit hyperactivity
disorder, and drug abuse. The dosage form can also
effectively treat patients who have failed to respond
to initial treatment with a conventional SSRI,
especially in patients with major depressive disorder
who have failed to respond to initial treatment with a
conventional SSRI. The dosage form can also be used to
treat or reduce suicidal thoughts in a patient in need
thereof, and improve disability-free survival
following stroke.Definitions [86] The term
"escitalopram" as used herein includes
l-[3-(dimethylamino)
propyl]-l-(p-fluorophenyl)-5-phthalancarbonitrile
preferably containing less than 3%, 2%, 1%, 0.5%, or
0.2% by weight of its R-enantiomer (based on 100%
total weight 



of
l-[3-(dimethyl-aniino)propyl]-l-(p-fluorophenyl)-5-pht
halancarbonitrile) - i.e., Scitalopram having an
enantiomeric purity of more than 97, 98, 99, 99.5, or
99.8% by weight. For example, the escitalopram can
contain between 3% and 0.2% by weight of its
R-enantiomer (based on 100% total weight of
l-[3-(dimethyl-amino)propyl]-l-(pfluorophenyl)-
5-phthalancarbonitrile). [87] Pharmaceutically
acceptable salts of escitalopram include, but are not
limited to, acid addition salts formed with organic
and inorganic acids. Examples of such organic acids
are maleic, fumaric, benzoic, ascorbic, pamoic,
succinic, oxalic, salicylic, methanesulfonic,
ethanedisulfonic, acetic, propionic, tartaric, citric,
gluconic, lactic, malic, mandelic, cinnamic,
citraconic, aspartic, stearic, palmitic, itaconic,
glycolic, p-amino-benzoic, glutamic, benzene sulfonic
and theophylline acetic acid, as well as the
8-halotheophyllines, for example 8-bromotheophylline.
Examples of such inorganic acids are hydrochloric,
hydrobromic, sulfuric, sulfamic, phosphoric, and
nitric acids. Preferred pharmaceutically acceptable
salts of escitalopram include, but are not limited to,
escitalopram oxalate and escitalopram hydrobromide.
The term "escitalopram" also includes polymorphs,
hydrates, solvates, and amorphous forms of
escitalopram and its pharmaceutically acceptable
salts. Escitalopram and pharmaceutically acceptable
salts thereof can be prepared as described in U.S.
Patent Nos. Re. 34,712 and 6,566,540 and International
Publication Nos. WO 03/000672, WO 03/006449, WO
03/051861, and WO 2004/083197. Crystals of
escitalopram oxalate and escitalopram hydrobromide
such asthose described in International Publication
No. WO 03/011278, U.S. Patent Application Publication
No. 2004/0167209, and U.S. Patent Application Nos.
10/851,763 and 10/948,594 can also be used. The
comparative escitalopram "immediate release" tablets
referred to herein are preferably those of U.S. Food
and Drug Administration Approved New Drug Application
No. 21-323 of equal amount (5 mg, 10 mg, or 20 mg
escitalopram). Unless otherwise indicated, amounts of
escitalopram refer to amounts of escitalopram free
base. One skilled in the art will understand that for
any desired amount of escitalopram a specific amount
of a particular salt must be used. For example, 1.28mg
of escitalopram oxalate is equivalent to 1.0 mg of
escitalopram free base. Determination of the amount of
a particular salt that must be used to provide a
desired amount of escitalopram free base is well
within the skill of one of the art. [88] A
"therapeutically effective amount" means the amount of
an active ingredient that, when administered to a
mammal for treating a state, disorder, or condition is
sufficient to effect such treatment. The
"therapeutically effective amount" 



will vary depending on the active ingredient, the
state, disorder, or condition to be treated and its
severity, and the age, weight, physical condition, and
responsiveness of the mammal to be treated. According
to one embodiment of the present invention, a
therapeutically effective amount of escitalopram is an
amount effective to treat CNS disorders, including
mood disorders, major depressive disorder, generalized
anxiety disorder, social anxiety disorder, post
traumatic stress disorder, and panic disorder,
including panic attacks. [89] The term
"pharmaceutically acceptable" means biologically or
pharmacologically compatible for in vivo use in
animals or humans, and preferably means approved by a
regulatory agency of the Federal government or of a
stategovernment or listed in the U.S. Pharmacopeia or
other generally recognized pharmacopeia for use in
animals, and more particularly in humans. [90] As used
herein, the terms "treat," "treatment," and "treating"
refer to one or more of the following: (a) relieving
or alleviating at least one symptom of a disorder in a
subject, including for example, CNS disorders,
including mood disorders, major depressive disorder,
generalized anxiety disorder, social anxiety disorder,
post traumatic stress disorder, and panic disorder,
including panic attacks; (b) relieving or alleviating
the intensity and/or duration of a manifestation of a
disorder experienced by a subject including, but not
limited to, those that are in response to a given
stimulus (e.g., pressure, tissue injury, cold
temperature, etc.); (c) arresting, delaying the onset
(i.e., the period prior to clinical manifestation of a
disorder) and/or reducing the risk of developing or
worsening a disorder. [91] The term "panic attacks"
includes, but is not limited to, any disease that is
associated with panic attacks including panic
disorder, specific phobias, social phobia, and
agoraphobia, in which panic attacks occur. These
disorders are further defined in the DSM IV. AMERICAN
PSYCHIATRIC ASSOCIATION, DIAGNOSTIC AND
STATISTICALMANUAL OF MENTAL DISORDERS (4th ed. 1994).
A panic attack is a discrete period in which there is
a sudden onset of intense apprehension, fearfulness or
terror, often associated with feelings of impending
doom. During the attack, symptoms such as
palpitations, sweating, trembling, sensations of
shortness of breath, feelings of choking, chest pain
or discomfort, nausea, feelings of dizziness, feelings
of unreality, fear of losing control or going crazy,
fear of dying, paresthesias and chills or hot flashes
are present.[92] Panic disorders are characterized by
recurrent unexpected panic 



attacks about which there is a persistent concern.
Agoraphobia is anxiety about, or avoidance of, places
or situations from which escape might be difficult or
in which help may not be available in the event of a
panic attack. Specific phobia and social phobia
(together formerly "simple phobia") are characterized
by marked and persistent fear that is excessive or
unreasonable, cued by the presence or anticipation of
a specific object or situation (flying, heights,
animals, seeing blood, etc.) or social performance
situations. [93] The disorders in which panic attacks
occur are differentiated from each other by the
predictability of the occurrence of the attacks. For
example, in panic disorder the attacks are
unpredictable and not associated with any particular
event, whereas in specific phobia the attacks are
triggered by specific stimuli. [94] The phrase
"treatment of panic disorder" can include a reduction
in the number or prevention of panic attacks and/or
relief of the severity of the panic attacks. [95] The
term "about" or "approximately" means within an
acceptable error range for the particular value as
determined by one of ordinary skill in the art, which
will depend in part on how the value is measured or
determined, i.e., the limitations of the measurement
system. For example, "about" can mean within 1 or more
than 1 standard deviations, per practice in the art.
Alternatively, "about" with respect to the
compositions can mean a range of up to 10%, preferably
up to 5%. [96] The term "immediate release" is defined
herein as release of more than 80% by weight of the
escitalopram in about 30 minutes. USP 24/NF 19 1088
2000:2051. The dissolution testing time is generally
30 to 60 minutes. Typical specifications for the
amount of active ingredient dissolved, expressed as a
percentage ofthe labeled content (Q), are in the range
of 80% dissolved; FDA guidance for Industry:
Dissolution Testing of IR Solid dosage forms, August
1997, p. 5, suggests the limit of NLT 85% in 60
minutes or less. [97] The terms "delayed release,"
"sustained release," and "modified release," refer to
the release of an active ingredient over an extended
period of time leading to lower peak plasma
concentrations and a prolonged Tmax as compared to
"immediate release" formulations. These terms also
include release over a period of time via a series of
immediate release pulses. The pharmacokinetic profile
for 20 mg Lexapro(r) tablets (immediate release
escitalopram oxalate tablets) is shown in Figure 1.
The peak plasma concentration was observed
approximately 2-4 hours following administration. 



[98] The term "bioavailability" refers to the rate and
extent to which the active ingredient or active
moiety, e.g., escitalopram, is absorbed from a drug
product and becomes systematically available. [99] The
term "entry into a use environment" means contact of a
formulation of the invention with the gastric fluids
of the patient to whom it is administered, or with a
fluid intended to simulate gastric fluid. [100] The
term "pulsatile" as used herein refers to a plurality
of escitalopram doses that are released at spaced
apart time intervals. [101] The pharmacokinetic
parameters described herein include area under the
plasma concentration-time curve (AUCo-t and AUCo- ),
maximum plasma concentration (Cmac), time of maximum
plasma concentration (Tmax) and terminal elimination
half-life (T1/2) . The time of maximum concentration,
TmaX was determined as the time corresponding to Cmax.
Area under the plasma concentration-time curve up
tothe time corresponding to the last measurable
concentration (AUCo-t) was calculated by numerical
integration using the linear trapezoidal rule as
follows: Eq. 1 where C is the plasma memantine
concentrations at the corresponding sampling time
point t and n is the number of time points up to and
including the last quantifiable concentration.
Estimates of the terminal half-life (Ty2) were
calculated using the following equation: -  -693 Fn ?
where 2-is the terminal elimination rate constant. The
area under the plasma concentration-time curve from
time zero to infinity was calculated according to the
following equation: where Clast is the last measurable
concentration. EXAMPLES [102] The following examples
are merely illustrative of the present invention and
should not be construed as limiting the scope of the
invention in any way as many variations and
equivalents that are encompassed by the present
invention will become apparent to those skilled in the
art upon reading the present disclosure. The invention
is therefore to be limited only by the terms of the
claims, along with the full scope of equivalents to
which the claims are entitled. AUparts and percentages
are given by weight unless otherwise indicated.
Example 1: Immediate Release Tablets[103] Escitalopram
oxalate is currently sold and marketed in the United 



States as Lexapro(r) for the treatment of major
depressive disorder and generalized anxiety disorder.
Lexapro(r) is available in 5, 10, and 20 mg immediate
release (ER.) tablets (as an oxalate salt). Examples
of escitalopram oxalate IR tablets formulations are
provided in table 1. The strength of the listed IR
tablets range from 2.5 to 40 mg of escitalopram per
tablet (calculated based on the weight of escitalopram
free base). Table IB shows the pharmacokinetic
parameters (Cmax, AUC and Tmax) for immediate release
escitalopram tablets (10 mg tablets were used and the
data extrapolated to determine 2, 4, 5, 8, 15, 16, 20,
25 and 30mg dosages). Figure 1 shows the
pharmacokinetic profile for 10 mg escitalopram
tablets, 8mg escitalopram IR beads (calculated),
modified release bead I, modified release bead II and
modified release bead in. Table 1. Immediate Release
formulations of Escitalopram * 1.28 mg of oxalate salt
is equivalent to 1.0 mg of escitalopram base Table IB.
Pharmokmetic arameters for immediate release escitalo
ram tablets[104] The immediate release (IR) tablets
can be prepared as follows. Charge a PK twin shell
blender with the screened drug substance and talc, USP
and mix. Add screened silicified microcrystalline
cellulose, NF and croscarmellose sodium, NF into the
twin shell blender and mix. Add screened magnesium
stearate, NF into the twin shell blender and mix. The
blend is then compressed on a rotary tablet press to
the specified core tablet weight. For DR. tablets, the
core tablets are film-coated in a perforated coating
pan with OPADRY(r) White dispersion to an approximate
weight gain of 2%. [105] An example of an 8mg
escitalopram oxalate IR tablet formulation is provided
in Table 2. Table 2. Escitalo ram Nontrade Tablets, 8
mg 1.28 mg of oxalate salt is equivalent to 1.0 rag of
escitalopram baseExample 2: Immediate Release Beads
[106] Immediate release beads may be prepared using
formulations of escitalopram oxalate by layering sugar
spheres with the active drug (Table 3). Table 3.
Immediate release escita lopram beads ** 1.28 mg of
oxalate salt is equivalent to 1.0 mg of escitalopram
base ** Purified water is removed during the process
[107] One skilled in art will recognize that
additional excipients, such as, antioxidants, pH
modifiers may also be added. [108] The process for
manufacturing the immediate release beads 



includes mixing the HPC binder (or PVP) with water and
stirring until dissolved. The escitalopram oxalate is
added and mixing continues for 15 minutes. Optionally,
Talc is added and mixing is continued for at least 30
minutes to form a suspension. Pre-warmed sugar spheres
USP are coated with a layer of the suspension using a
fluidized bed coater (such as GPCG3, manufactured by
Glatt Fluid Air, Ramsey, NJ) using the following
process parameters (for batch size = 1.0 - 3.0 Kg):
Product temperature = 35 - 55C; Air flow = 200-350
m3/h; Spray rate = 9 - 42 gm/min; Atomization pressure
= 1.5 - 2.0 bar. The coated beads are dried for about
15 minutes in the fluidized bed and then
dischargedinto appropriate storage containers. One
skilled in art will recognize that other suitable
process parameters are also acceptable. Optionally,
the drug layered beads can be further coated with
hydroxypropyl cellulose (HPC). One skilled in art will
recognize that other methods of preparing the beads,
such as extrusion spheronization, can also be used
with appropriate excipients. [109] Immediate release
bead formulations with 100 mg/g escitalopram and 200
mg/g escitalopram are shown in Tables 4 and 5,
respectively. Table 4. Escitalopram IR Beads, 100 mg/g
*1.28 mg of oxalate salt equiv. to 1 mg of base. Table
5. Escitalopram IR Beads, 200 mg/g *1.28 mg of oxalate
salt equiv. to 1 mg of base.[110] The dissolution data
(0.1N HCl, basket lOOrpm) for the exemplary immediate
release bead formulations with 100 mg/g escitalopram
and 200 mg/g escitalopram described above is provided
in Table 6. Table 6. Dissolution Data for 100 mg/g and
200 mg/g escitalopram IR beads [111] Thus, using the
exemplary IR bead formulations, various dosages forms
of escitalopram may be prepared by filling the capsule
with the appropriate amount of the desired bead. For
example, 4mg, 8mg and 16mg escitalopram capsules may
be prepared as shown in Table 7. Table 7. Composition
of capsules having 4, 8 and 16 mg escitalopram
prepared using 100mg/g and 200m / IR Beads Example 3:
Modified Release Bead [112] Modified release beads may
be prepared by coating immediate release beads (see,
e.g., Example 2) with polymer. A coating solution is
prepared by mixing an ethyl cellulose polymer
dispersion (Surelease (r), Colorcon, West Point, PA)
with water using a stirrer for at least 15 minutes or
until fully dissolved. An example of a formulation of
the coating solution is shown in Table 8. 



Table 8. Exem lary coating solution com osition.*
Contains 25% w/w solids. ** Purified water is removed
during the process. [113] The immediate release beads
are coated with the coating solution to different
weight gains (e.g., 3, 6.5, 9%) to achieve different
modified release dissolution profiles. The immediate
release beads may be coated using a fluidized bed
coater (such as GPCG3 manufactured by Glatt Fluid Air,
Ramsey, NJ) and using the following process parameters
(for batch size = 1.0 - 3.0 Kg): Product temperature =
38 - 450C; Airflow = 200-350 m3/h; Spray rate = 15 -
22 gm/min; Atomization pressure = 1.0 - 2.0 bar. One
skilled in art will recognize that different
concentrations of polymer and amounts applied will
also be acceptable. The coated beads are dried at an
inlet temperature of 45 - 55 C in the fluid bed for up
to 1 hour. [114] An optional seal coat of about 2% to
about 5% w/w may then be applied to the beads. The
seal coating solution (Table 9) is prepared by mixing
hydroxypropyl methylcellulose (Opadry Colorcon) with
water using a stirrer until it is fully dissolved. The
beads are coated with the seal coating solution using
a fluidized bed coater (such as GPCG3 manufactured by
Glatt fluid Air, Ramsey, NJ) and using the following
process parameters (for batch size = 1.0 - 3.0 Kg):
Product temperature = 40 - 5O0C; Air flow = 200-350
m3/h; Spray rate = 9 - 42 gm/min; Atomization pressure
= 1.5 - 2.0 bar. The coated beads are dried at an
inlet temperature of 45 - 550C in the fluid bed for up
to 1 hour. Alternatively, the coated beads can be
dried in oven at about 40 - 5O0C for up to 72 hours.
Table 9. O tional seal coating solution* Purified
water is removed during the process. [115] Three
different modified release beads have been prepared:
Slow release (MR bead I); intermediate release (MR
bead II); and fast release (MR bead EI). The
composition of each of the exemplary bead formulations
are shown in Tables 10-12, respectively. Table 10.
Formulation for 91.5 mg/g escitalopram MR Beads slow
release (MR bead I) Contains 25% w/w solids. Table 11.
Formulation for, 92.8 mg/g escitalopram MR Beads
intermediate release (MR bead II)Total MR beads 1000.0
* Contains 25% w/w solids. Table 12. Formulation for,
94.6 mg/g escitalopram MR Beads fast release (MR bead
III) 



* Contains 25% w/w solids. [116] Figures 2-4 show the
dissolution profile for the slow release (MR bead I);
intermediate release (MR bead II); and fast release
(MR bead EI), respectively. Table 13 shows the
pharmacokinetic parameters (Cmax, AUC and Tmax) for
immediate release escitalopram (currently marketed
Lexapro(r)), slow release (MR bead I), intermediate
release (MR bead II) and fast release (MR bead III).
Table 13. Mean SD Pharmacokinetic Parameters of IR and
MR formulations( )*: (%) Ratio (Test/Reference) of
geometric mean CI: confidence interval Example 4:
Modified Release Tablets [117] A modified release
escitalopram tablet may be prepared as a matrix
formulation. Three different modified release tablets
have been prepared: Slow release (MR tablet I);
intermediate release (MR tablet II); and fast release
(MR tablet HI). The composition of each of the
exemplary tablet formulations are shown in Tables
14-16, respectively. Table 14. Formulation for
escitalopram modified release tablets, slow release MR
tablet I) *1.28 mg of oxalate salt equiv. to 1 mg of
base. Table 15. Formulation for escitalopram modified
release tablets, intermediate release MR tablet
II)*1.28 mg of oxalate salt equiv. to 1mg of base.
Table 16. Formulation for escitalopram modified
release tablets, fast relea se (MR tablet III) *1.28
mg of oxalate salt equiv. to 1mg of base. [118] Figure
5-7 shows the dissolution profile for the slow release
(MR tablet I); intermediate release (MR tablet II);
and fast release (MR tablet III), respectively. The
slow release tablet (MR tablet I) was prepared using
HPMC and the release rate can be optimized by
controlling the amount of HPMC. The intermediate
release tablet (MR tablet II) may be formulated using
either a single polymer or a more than one polymer in
combination, e.g., Polyethylene Oxide (POLYOX) and/or
HPMC (Synchron). In general, increasing the molecular
weight of the polymer will lead to an increase in the
gel strength, decreasing the diffusion of the drug.
Thus, an increase in molecule weight while maintaining
the polymer concentration constant will reduce the
release rates. In addition, filler, e.g.,
water-insoluble ProSolv or water-soluble lactose, can
be used to modulate dissolution rate. Other excipients
include Talc as a glidant and 



Magnesium Stearate as a lubricant. The fast release
tablet (MR tablet II) formulationmay also use either a
single polymer or multiple polymers in combination.
Other excipients that may be used include lactose as a
filler, Talc as a glidant and Magnesium Stearate as a
lubricant. [119] Modified release escitalopram tablets
may also be prepared by coating an immediate release
tablet (see, e.g., Example 1) with a delayed release
polymer (e.g., Eudragit (Acryl-EZE (r))). One skilled
in art will recognize, upon reading the present
disclosure that different polymers, e.g., cellulose
acetate phthalate, can also be used to achieve various
dissolution profiles and that depending upon the
polymer the release rate can be modulated from pH 5.5
to pH 7.4. Example 5: Unitary Tablet Containing Two
Pulses [120] A unitary tablet with two pulses may be
prepared as follows: an immediate release tablet that
includes 5mg escitalopram (see Example 1) may be
coated with Eudragit (Acryl-EZE (r)) to provide a
delayed release tablet. The tablet may then be coated
with escitalopram using HPMC (Opadry) binder. The
tablet may optionally be further coated with a seal
coat HPMC (Opadry). An exemplary unitary tablet
formulation is shown in Table 17. Table 17 unitar
tablet formulation of escitalo ram [121] The coating
may be performed in a suitable perforated pan coater
(Accela Coater, Thomas Engineering, 111). The
immediate release pulse is releasedrapidly, e.g., in
less than 60 minutes in 0.1 N HCl. The remainder of
the drug is substantially released at pH > 5.5 (i.e.,
about 2 hours after exposure). [122] Figure 4 shows
the dissolution profile of an exemplary unitary tablet
with two pulses (i.e., a pulsatile tablet). The
dissolution profile shows that the first pulse is
released rapidly followed by the second pulse release
upon exposure to pH > 5.5. One skilled in art will
recognize that different polymers can also be used to
generate pulsatile release formulations. Example 6:
Capsule Formulations [123] Capsule formulations may be
prepared to achieve an oral dosage form with optimized
pharmacokinetic parameters. For example, it is
desirable to provide an oral dosage form that provides
the maximum amount of escitalopram to an individual,
measured as the area under the plasma
concentration-time curve (AUCo-t and AUCo- ), while
minimizing the maximum plasma concentration (Cmax)
that is produced. Moreover, it is desirable to provide
a maximum plasma concentration (Cmax) after a specific
amount, i.e., control Tmax. Capsule compositions that
include multiple beads or 



tablets with the same or different dissolution and/or
pharmacokinetic parameters may be used to provide a
desired oral dosage form [124] For example, a capsule
comprised of 50% immediate release beads (see Example
2) and 50% intermediate release beads (MR bead II)
(see Example 3) may be prepared. For example, 8 mg
dosage forms of escitalopram may be prepared by adding
40 mg of the immediate release beads and 43mg of the
intermediate release beads (MR bead II). Thus, dosage
forms with varied amounts of escitalopram beads may be
prepared (e.g., 2mg, 4 mg, 5 mg, 8 mg, 10 mg, 15 mg,
16 mg, 20 mg and 30 mg), as shown in Table 18.Table 18
dosage forms of escitalopram comprised of 50%
immediate release beads and 50% intermediate release
beads (MR bead II) * Size-3 capsule weight 48 mg,
Size-1 capsule weight 76 mg, Size-0 capsule weight 96
mg [125] The calculated pharmacokinetic profile for an
8mg dosage form of escitalopram comprised of 50% IR
beads (see Example 2) and 50% MR bead II (see Example
3) are shown in Figure 9. The pharmacokinetic profile
was calculated using the data shown in Figure 1.
Figure 9 also shows the calculated pharmacokinetic
profile for an 8 mg immediate release tablet of
escitalopram (see Example 1). Table 19 shows the
pharmacokinetic parameters for the 50% IR bead and 50%
MR bead II dosage form and immediate release tablets
of escitalopram. Table 19. (Mean  SD) Plasma
Pharmacokinetic Parameters of 50% IR beads and 50% MR
bead II (calculated) and 8 mg immediate release
tablets of escitalopramA: Single oral dose of 8 mg of
virtual formulation I (50 % IR + 50 % MR II) B: Single
oral dose of 8 mg IR formulation calculated using 1Omg
IR tablet data [126] In another example, a capsule
comprised of 37.5% immediate release beads (see
Example 2) and 62.5% intermediate release beads (MR
bead p) (see Example 3) may be prepared. For example,
8 mg dosage forms of escitalopram may be prepared by
adding 30 mg of the immediate release beads and 54mg
of the intermediate release beads (MR bead II). Thus,
dosage forms with varied amounts of escitalopram may
be prepared (e.g., 2mg, 4 mg, 5 mg, 8 mg, 10 mg, 15
mg, 16 mg, 20 mg and 30 mg), as shown in Table 20.
[127] The calculated pharmacokinetic profile for an
8mg dosage form of escitalopram comprised of 37.5% IR
beads (see Example 2) and 62.5% MR bead II (see
Example 3) are shown in Figure 10. The pharmacokinetic
profile was calculated usingthe data shown in Figure
1. Figure 10 also shows the calculated pharmacokinetic
profile for an 8mg immediate release tablet of
escitalopram (see Example l).Table 21 shows the
pharmacokinetic parameters for the 37.5% IR bead and
62.5% MR bead p dosage form 



and immediate release tablets of escitalopram. Table
21. (Mean  SD) Plasma Pharmacokinetic Parameters of
37.5% IR beads and 62.5% MR bead II (calculated) and
8mg immediate release tablets of escitalopram A:
Single oral dose of mg of virtue formulation II (37.5
% BR. + 62.5 % MRII) B: Single oral dose of 8 mg IR
formulation calculated using lOmg IR tablet data [128]
In another example, a capsule comprised of 50%
immediate release beads (see Example 2) and 50% slow
release beads (MR bead I) (see Example 3) may be
prepared. For example, 8 mg dosage forms of
escitalopram may be prepared by adding 40 mg of the
immediate release beads and 44mg of the slow release
beads (MR bead I). Thus, dosage forms with varied
amounts of escitalopram may be prepared (e.g., 2mg, 4
mg, 5 mg, 8 mg, 10 mg, 15 mg, 16 mg, 20 mg and 30 mg),
as shown in Table 22. Table 22 dosage forms of
escitalopram comprised of 50% immediate release beads
and 50% slow release beads (MR bead I)[129] The
calculated pharmacokinetic profile for an 8 mg dosage
form of escitalopram comprised of 50% IR beads (See
Example 2) and 50% MR bead I (see Example 3) are shown
in Figure 11. The pharmacokinetic profile was
calculated using the data shown in Figure 1. Figure 11
also shows the calculated pharmacokinetic profile for
an 8 mg immediate release tablet of escitalopram (see
Example 1). Table 23 shows the pharmacokinetic
parameters for the 50% IR bead and 50% MR bead I
dosage form and immediate release tablets of
escitalopram. Table 23. (Mean  SD) Plasma
Pharmacokinetic Parameters of 50% IR beads and 50% MR
bead I (calculated) and 8 mg immediate release tab
lets of escitalopram A: Single oral dose of 8 mg of
virtue formulation III (50 % IR + 50 % MR I) B: Single
oral dose of 8mg IR formulation calculated using 1Omg
IR tablet data [130] In another example, a capsule
comprised of 37.5% immediate release beads (see
Example 2) and 62.5% slow release beads (MR bead I)
(see Example 3) may be prepared. For example, 8 mg
dosage forms of escitalopram may be prepared by adding
30 mg of the immediate release beads and 55mg of the
slow release beads (MR bead I). Thus, dosage forms
with varied amounts of escitalopram may be prepared
(e.g., 2mg, 4 mg, 5 mg, 8 mg, 10 mg, 15 mg, 16 mg, 20
mg and 30 mg), as shown in Table 24. Table 24. dosage
forms of escitalopram comprised of 37.5% immediate
release beads and 62.5% slow release beads (MR bead
I)[131] The calculated pharmacokinetic profile for an
8mg dosage form of escitalopram comprised of 37.5% IR
beads (See Example 2) and 62.5% MR bead I (see 



Example 3) are shown in Figure 12. The pharmacokinetic
profile was calculated using the data shown in Figure
1. Figure 12 also shows the calculated pharmacokinetic
profile for an 8 mg immediate release tablet of
escitalopram (see Example 1). Table 25 shows the
pharmacokinetic parameters for the 37.5% IR bead and
62.5% MR bead II dosage form and immediate release
tablets of escitalopram. Table 25. (Mean  SD) Plasma
Pharmacokinetic Parameters of 37.5% IR beads and 62.5%
MR bead I (calculated) and 8 mg immediate release
tablets of escitalopram A Single oral dose of 8 mg of
virtue formulation IV (37 5 % IR + 62 5 % MR I) B
Single oral dose of 8mg IR Formulation calculated
using lOmg IR tablet data [132] In other examples,
capsules may comprise beads with both an immediate
release and a modified release component. The
immediate release component of the bead may have the
same formulation as an optimized immediate release
bead. Similarly, the modified release component may
have the same formulation as an optimized modified
release bead. Thus, a dosage form with enhanced
pharmacokinetic parameters may be prepared. For
example, an oral dosage form that provides the maximum
amount of escitalopram to an individual, measured as
the areaunder the plasma concentration-time curve
(AUCo-t and AUCo- ), while minimizing the maximum
plasma concentration (Cmax) that is produced. [133]
The modified release component may be prepared as
described in Example 3. For example, the modified
release component may be slow release (MR bead I);
intermediate release (MR bead p); or fast release (MR
bead IE), One skilled in the art upon reading the
present disclosure will realize that other modified
release may be used as the modified release component
of the bead. The modified release component may then
be layered with an immediate release component. The
immediate release component can be prepared using the
layering techniques described in Example 2. The
immediate release layer may then be further coated
with a top coating. Thus, beads comprising a modified
release component and an immediate release component
can be prepared as shown in Table 26. Table 26. Single
bead with a modified release component (based on MR
bead II composition) and an immediate release
component. The ratio of the IR component and the MR
component is 50:50TotalMR beads 49 0 1000.0 IR bead
manufacturing process has two steps, as shown details
in IR beads section **1 28 mg of oxalate salt equiv to
1mg of base ***Contains 25% w/w solids 



[134] Using the beads described in Table 26 capsules
with various dosages of escitalopram (e.g., 2 mg, 4
mg, 5 mg, 8 mg, 10 mg, 15 mg, 16 mg, 20 mg and 30 mg)
may be prepared, as shown in Table 27. For example, 8
mg dosage forms of escitalopram may be prepared by
filling a capsule with 49 mg of the beads. Table 28
shows the calculated pharmokinetic parameters for the
modified release capsules of Table 27. Thus, dosage
forms with varied amounts of escitalopram may be
prepared. Table 28. Calculated pharmokinetic arameters
for modified release ca sules of escitalopram [135]
The present invention is not to be limited in scope by
the specific embodiments described herein. Indeed,
various modifications of the invention in addition to
those described herein will become apparent to those
skilled in the art from the foregoing description and
the accompanying figures. Such modifications are
intended to fall within the scope of the appended
claims. It is further to be understood that all values
are approximate, and are provided for description.
Patents, patentapplications, publications, product
descriptions, and protocols are cited throughout this
application, the disclosures of which are incorporated
herein by reference in their entireties for all
purposes.What is claimed is: 1. An oral dosage form
comprising from about 2mg to about 30mg escitalopram
or a pharmaceutically acceptable salt thereof, wherein
the dosage form provides an in vivo plasma profile
comprising: a mean Tmax of more than about 6 hours; a
mean Cmax of less than about 30 ng/ml; and a mean
AUCo- of more than about 60 ng h/ml. 2. The oral
dosage form according to claim 1, wherein the dosage
form comprises from about 5mg to about 20 mg
escitalopram or a pharmaceutically acceptable salt
thereof. 3. The oral dosage form according to claim 1,
wherein the dosage form comprises from about 4mg to
about 16 mg escitalopram or a pharmaceutically
acceptable salt thereof. 4. The oral dosage form
according to claim 1, wherein the dosage form provides
an in vivo plasma profile comprising a mean Tmax of
more than about 8 hours. 5. The oral dosage form
according to claim 1, wherein the dosage form provides
an in vivo plasma profile comprising a mean Cmax of
less than about 10.0 ng/ml. 6. The oral dosage form
according to claim 1, wherein the dosage form provides
an in vivo plasma profile comprising a mean Cmax of
less than about 5.0 ng/ml. 7. The oral dosage form
according to claim 1, wherein the dosage form provides
an in vivo plasma profile comprising a mean AUCo- of
more than about 120 ng h/ml. 



8. The oral dosage form according to claim 1, wherein
the dosage form provides an in vivo plasma profile
comprising a mean AUCo- of more than about 150 ng
h/ml. 9. The oral dosage form according to claim 1,
wherein the dosage form provides an in vivo plasma
profile comprising a mean AUCo- of more than about 300
ng h/ml.10. The oral dosage form according to claim 1,
wherein the dosage form is selected from the group
consisting of a tablet, a capsule, a bead and
combinations thereof. 11. The oral dosage form
according to claim 1, wherein the dosage form
comprises about 2mg escitalopram or a pharmaceutically
acceptable salt thereof and provides an in vivo plasma
profile comprising: a mean Tmax of more than about 6
hours; a mean Cmax of less than about 2 ng/ml; and a
mean AUC0. of more than about 60 ng h/ml. 12. The oral
dosage form according to claim 1, wherein the dosage
form comprises about 4mg escitalopram or a
pharmaceutically acceptable salt thereof and provides
an in vivo plasma profile comprising: a mean Tmax of
more than about 6 hours; a mean Cmax of less than
about 4 ng/ml; and a mean AUCo- of more than about 120
ng h/ml. 13. The oral dosage form according to claim
1, wherein the dosage form comprises about 5mg
escitalopram or a pharmaceutically acceptable salt
thereof and provides an in vivo plasma profile
comprising: a mean Tmax of more than about 6 hours; a
mean Cmax of less than about 5 ng/ml; and a mean of
more than about 150 ng h/ml. 14. The oral dosage form
according to claim 1, wherein the dosage form
comprises about lOmg escitalopram or a
pharmaceutically acceptable salt thereof and provides
an in vivo plasma profile comprising: a mean Tmax of
more than about 6 hours; a mean Cmax of less than
about 10 ng/ml; and a mean AUC O of more than about
300 ng h/ml.15. The oral dosage form according to
claim 1, wherein the dosage form comprises about 20mg
escitalopram or a pharmaceutically acceptable salt
thereof and provides an in vivo plasma profile
comprising: a mean Tmax of more than about 6 hours; a
mean Cmax of less than about 20 ng/ml; and 



a mean AUCo- of more than about 600 ng h/ml. 16. The
oral dosage form according to claim 1, wherein the
dosage form comprises about 30mg escitalopram or a
pharmaceutically acceptable salt thereof and provides
an in vivo plasma profile comprising: a mean Tmax of
more than about 6 hours; a mean Cmax of less than
about 30 ng/ml; and a mean AUCo- of more than about
900 ng h/ml. 17. An oral dosage form comprising about
2 to about 30 mg escitalopram or a pharmaceutically
acceptable salt thereof wherein the dosage form has a
dissolution rate of the active ingredient of about 70%
to about 80% within about 4 hours to about 24 hours
and provides an in vivo plasma profile comprising a
mean Cmax of less than about 30 ng/ml. 18. The oral
dosage form according to claim 17, wherein the dosage
form provides an in vivo plasma profile comprising a
mean AUCo- of more than about 120 ng h/ml. 19. The
oral dosage form according to claim 17, wherein the
dosage form provides an in vivo plasma profile
comprising a mean AUCo- of more than about 150 ng
h/ml. 20. The oral dosage form according to claim 17,
wherein the dosage form comprises about 2mg
escitalopram or a pharmaceutically acceptable salt
thereof and an in vivo plasma profilecomprising a mean
AUCo- of more than about 60 ng h/ml and a mean Cmax of
less than about 2 ng/ml. 21. The oral dosage form
according to claim 17, wherein the dosage form
comprises about 4mg escitalopram or a pharmaceutically
acceptable salt thereof and an in vivo plasma profile
comprising a mean AUCo- of more than about 120 ng h/ml
and a mean Cmax of less than about 4 ng/ml. 22. The
oral dosage form according to claim 17, wherein the
dosage form comprises about 5mg escitalopram or a
pharmaceutically acceptable salt thereof and an in
vivo plasma profile comprising a mean AUCo- of more
than about 150 ng h/ml and a mean Cmax of less than
about 5 ng/ml. 23. The oral dosage form according to
claim 17, wherein the dosage form comprises about lOmg
escitalopram or a pharmaceutically acceptable salt
thereof and an in vivo plasma profile comprising a
mean AUCo- of more than about 300 ng h/ml and a mean
Cmax of less than about 10 ng/ml. 24. The oral dosage
form according to claim 17, wherein the dosage form
comprises about 20mg escitalopram or a
pharmaceutically acceptable salt thereof and an in
vivo plasma profile comprising a mean AUCo- of more
than about 600 ng h/ml and a mean Cmax of less than
about 



18 ng/ml.25. The oral dosage form according to claim
17, wherein the dosage form comprises about 30mg
escitalopram or a pharmaceutically acceptable salt
thereof and an in vivo plasma profile comprising a
mean AUC0- of more than about 900 ng h/ml and a mean
Cmax of less than about 30 ng/ml. 26. A composite
dosage form comprising an immediate release component
and a modified release component, wherein the
immediate release component comprises a first active
ingredient comprising about 2 to about 30 mg
escitalopram or a pharmaceutically acceptable salt
thereof, wherein about 80% of the first active
ingredient dissolves within about the first 4 hours
following entry of the dosage form into a use
environment; and wherein the modified release
component comprises a second active ingredient
comprising about 2 to about 30 mg escitalopram or a
pharmaceutically acceptable salt thereof, wherein
about 70% to about 80% of the second active ingredient
dissolves within about 4 hours to about 24 hours
following entry of the dosage form into the use
environment. 27. The composite dosage form of claim
26, wherein the immediate release component comprises
a bead, a tablet or a particle comprising escitalopram
or a pharmaceutically acceptable salt thereof. 28. The
composite dosage form of claim 26, wherein the
modified release component comprises a bead, a tablet
or a particle comprising escitalopram or a
pharmaceutically acceptable salt thereof. 29. An oral
dosage form comprising a plurality of beads, each bead
comprising a core having a diameter from about 1 mm to
about 1000 mm;an active ingredient comprising about 2
to about 30 mg escitalopram or a pharmaceutically
acceptable salt thereof; and a modified release
coating, wherein the oral dosage form has a
dissolution rate of the active ingredient of about 70%
to about 80% within about 4 hours to about 24 hours;
and wherein the dosage form provides an in vivo plasma
profile comprising an in vivo plasma profile
comprising a mean Cmax of less than about 30 ng/ml.
30. The oral dosage form according to claim 29,
wherein the dosage form provides an in vivo plasma
profile comprising a mean AUCo- of more than about 120
ng h/ml. 31. The oral dosage form according to claim
29, wherein the release modifying polymer is selected
from the group consisting of ethylcellulose
(Surelease(r)), methacrylate (Eudragit(r)),
methacrylic acid copolymer type C (Acryl-eze(r)), and
mixtures thereof. 



32. The oral dosage form according to claim 29,
further comprising a top coating coated on the release
modifying polymer layer. 33. The oral dosage form
according to claim 32, wherein the top coating is
selected from the group consisting of HPMC
(Opadry(r)), HPC, Eudragit(r) RL, Eudragit(r) ElOO,
Eudragit(r) E 12.5, Eudragit(r) E PO, Eudragit(r) NE,
and mixtures thereof. 34. An oral dosage form
comprising a plurality of beads, each bead comprisinga
first drug component comprising a core comprising
about 500 to about 800 mg sugar per gram of bead,
about 30 mg to about 300 mg escitalopram or a
pharmaceutically acceptable salt thereof per gram of
bead and a first polymer comprising about 20 mg to
about 60 mg per gram of bead; a modified release
coating comprising about 50 to about 300 mg per gram
of bead; a second drug component comprising about 50
mg to about 150 mg escitalopram or a pharmaceutically
acceptable salt thereof per gram of bead and a second
polymer comprising about 5 mg to about 50 mg per gram
of bead; and optionally, a top coating comprising
about 5 mg to about 25 mg per gram of bead, wherein
the oral dosage form has a dissolution rate of the
active ingredient of about 70% to about 80% within
about 4 hours to about 24 hours. 35. The oral dosage
form of claim 34, wherein the first drug component
comprises a core comprising about 675 mg sugar per
gram of bead, about 105 mg escitalopram oxalate per
gram of bead and the first polymer comprises about 37
mg hydroxypropyl cellulose per gram of bead; the
modified release coating comprises about 163 mg
surelease per gram of bead; the second drug component
comprises about 105 mg escitalopram oxalate per gram
of bead and the second polymer comprises about 21mg
hydroxypropyl cellulose per gram of bead; and the top
coating comprises about 17 mg opadry clear per gram of
bead. 36. A drug capsule comprising about 2 mg
escitalopram or a pharmaceutically acceptable salt
thereof wherein the capsule comprises the oral dosage
form of claim 34 and provides an in vivoplasma profile
comprising: a mean Tmax of more than about 6 hours; a
mean Cmax of less than about 2 ng/ml; and a mean AUCo-
of more than about 60 ng h/ml. 37. A drug capsule
comprising about 4 mg escitalopram or a
pharmaceutically acceptable salt thereof wherein the
capsule comprises the oral dosage form of claim 34 and
provides an in vivo plasma profile comprising: a mean
Tmax of more than about 6 hours; a mean Cmax of less
than about 4 ng/ml; and a mean AUCo- of more than
about 120 ng h/ml. 38. A drag capsule comprising about
5 mg escitalopram or a pharmaceutically acceptable
salt thereof wherein the capsule comprises the oral
dosage form of claim 34 and provides an in vivo 



plasma profile comprising: a mean Tmax of more than
about 6 hours; a mean Cmax of less than about 5 ng/ml;
and a mean AUCo- of more than about 150 ng h/ml. 39. A
drag capsule comprising about 10 mg escitalopram or a
pharmaceutically acceptable salt thereof wherein the
capsule comprises the oral dosage form of claim 34 and
provides an in vivo plasma profile comprising a mean
Tmax of more than about 6 hours; a mean Cmax of less
than about 10 ng/ml; and a mean AUCo- of more than
about 300 ng h/ml. 40. A drag capsule comprising about
20 mg escitalopram or a pharmaceutically acceptable
salt thereof wherein the capsule comprises the oral
dosage form of claim 34 and provides an in vivo plasma
profile comprising a mean Tmax of more than about 6
hours; a mean Cmax of less than about 20 ng/ml; and a
mean AUCo- of more than about 600 ng h/ml.41. A drag
capsule comprising about 30 mg escitalopram or a
pharmaceutically acceptable salt thereof wherein the
capsule comprises the oral dosage form of claim 34 and
provides an in vivo plasma profile comprising a mean
Tmax of more than about 6 hours; a mean Cmax of less
than about 30 ng/ml; and a mean AUCo- of more than
about 900 ng h/ml. 42. A method of treating a central
nervous system disorder comprising administering to a
patient in need thereof a therapeutically effective
amount of the dosage form according to claim 1. 43.
The method of claim 42, wherein the central nervous
system disorder is selected from the group consisting
of mood disorders, anxiety disorders, premenstrual
dysphoric disorder, premenstrual syndrome, neurotic
disorders, acute stress disorder, eating disorders,
phobias, dysthymia, cognitive disorders, impulse
control disorders, attention deficit hyperactivity
disorder and drug abuse. 44. The method of claim 42,
wherein the mood disorder is major depressive
disorder. 45. The method of claim 42, wherein the
anxiety disorder is selected from the group consisting
of generalized anxiety disorder, social anxiety
disorder, post traumatic stress disorder, obsessive
compulsive disorder and panic disorder. 46. The method
of claim 42, wherein the eating disorder is selected
from the group consisting of binge eating, bulimia,
anorexia and obesity. 




