
DIPEPTIDYL PEPTIDASE-IV INHIBITORS FIELD OF THE
INVENTION The present invention relates to pyrrolidine
and. thiazolidine-based inhibitors of dipeptidyl
peptidase-TV (DPP-IV) and to methods for treating
diabetes, particularly Type-2 diabetes as well as
impaired glucose tolerance, impaired glucose
homeostasis and complications associated with diabetes
by inhibiting DPP-IV with such cyclic amido and cyclic
ureido pyrrolidine and thiazolidine inhibitors.
BACKGROUND OF THE INVENTION Diabetes results from the
occurrence of one or more of several causative
factors, and is characterized by an abnormal elevation
in levels of plasma glucose (hyperglycemia).
Persistent or uncontrolled hyperglycemia results in an
increased probability of premature morbidity and
mortality. Abnormal glucose homeostasis is usually
associated with changes in the lipid, lipoprotein and
apolipoprotein metabolism, or due to other metabolic
and hemodynamic diseases. Patients afflicted with
Type-2 diabetes mellitus or noninsulin dependent
diabetes mellitus (NIDDM), are especially at increased
risk of suffering from macrovascular and microvascular
complications, including coronary heart disease,
stroke, peripheral vascular disease, hypertension,
nephropathy, neuropathy and retinopathy. Therapeutic
control of glucose homeostasis, lipid metabolism and
hypertension are critical in the clinical management
and treatment of Type-2 diabetes mellitus. The
currently available therapeutics for treating
available Type-2 diabetes, although effective, have
recognized limitations. Compounds based on
sulfonylureas (e.g. tolbutamide, glipizide, etc.),
which stimulate the pancreatic beta-cells to secrete
more insulin, are limited by the development of
inhibitor resistant tissues, causing them to become
inefficient or ineffective, even at high doses.
Biguanide compounds, on the other hand, increase
insulin sensitivity so as to cause correction of
hyperglycemia to some extent. However, clinically used
biguanides such as phenformin and metformin can induce
side-effects such as lactic acidosis, nausea and
diarrhea. The more recent glitazone-type compounds
(i.e. 5-benzylthiazplidine-2,4-diones) substantially
increase insulin sensitivity in muscle, liver and
adipose tissue resulting in either partial or complete
correction of the elevated plasma levels of glucose
without occurrence of ihypoglycemia. Currently used
glitazones are agonists of the peroxisome proliferator
activated receptor (PPAR), which is attributed to be
responsible for their improved insulin sensitization.
However, serious side effects (e.g. liver toxicity)
have been known to occur with some glitazones such as,
for example, troglitazone. Compounds that are
inhibitors of the dipeptidyl peptidase-TV ("DPP-IV",
"DPP-4" or "DP-IV") enzyme are also under
investigation as drugs that may be useful in the
treatment of diabetes, and particularly Type-2
diabetes. See for example, WO 97/40832, WO 98/19998,
and U.S. Patent No. 5,939,560. DPP-IV is a membrane
bound non-classical serine aminodipeptidase which is
located in a variety of tissues (intestine, liver,
lung, kidney) as well as on circulating T-lymphocytes
(where the enzyme is known as CD-26). It is
responsible for the metabolic cleavage of certain
endogenous peptides (GLP-1(7-36), glucagon) in vivo
and has demonstrated proteolytic activity against a
variety of other peptides (e.g. GHRH, NPY, GLP-2, VIP)
in vitro. The usefulness of DPP-IV inhibitors in the
treatment of Type-2 diabetes is based on the fact that
DPP-IV in vivo readily inactivates glucagon like
peptide- 1 (GLP-I) and gastric inhibitory peptide
(GIP). GLP-I (7-36) is a 29 amino-acid peptide derived
by posttranslational processing of proglucagon in the
small intestine. GLP-l(7-36) has multiple actions in
vivo including the stimulation of insulin secretion,
inhibition of glucagon secretion, the promotion of
satiety, and the slowing of gastric emptying. Based on
its physiological profile, the actions of GLP-1(7-36)
are expected to be beneficial in the prevention and
treatment of Type-2 diabetes, and potentially obesity.
To support this claim, exogenous administration of
GLP-l(7-36) (continuous infusion) in diabetic patients
has demonstrated efficacy in this patient population.
GLP-I (7-36) is degraded rapidly in vivo and has been
shown to have a short half-life in vivo (tl/2 of about
1.5 min). Based on a study of genetically bred DPP-IV
KO mice and on in vivo/in vitro studies with selective
DPP-IV inhibitors, DPP-IV has been shown to be the
primary degrading enzyme of GLP-I (7-36) in vivo.
GLP-l(7-36) is degraded by DPP-IV efficiently to
GLP-l(9-36), which has been speculated to act as a
physiological antagonist to GLP-I (7-36). Inhibition
of DPP-IV in vivo should, therefore, potentiate
endogenous levels of GLP-I (7-36) and attenuate
formation of its antagonist GLP-1(9-36) and serve to
ameliorate the diabetic condition. GLP-I and GIP are
incretins that are produced upon ingestion of food,
and which stimulate production of insulin. Inhibition
of DPP-IV causes decreased inactivation of the
incretins, which in turn, results in an increase in
their effectiveness in stimulating pancreatic
production of insulin. DPP-IV inhibition therefore,
results in an increase in the level of serum insulin.
Since the incretins are produced upon consumption of
food only, DPP-IVinhibition is not expected to
increase insulin levels when not required, thereby
precluding excessive lowering of blood sugar
(hypoglycemia). Inhibition of DPP-IV, is therefore, is
expected to increase insulin levels without increasing
the risk of hypoglycemia, thereby lowering deleterious
side effects associated with currently used insulin
secretagogues. Although DPP-IV inhibitors have not
been studied extensively as therapeutics for diseases
other than diabetes, they are expected to have other
potential therapeutic utilities. 



SUMMARY OF THE INVENTION The present invention relates
to a class of pyrrolidine-based inhibitors of
dipeptidyl peptidase-W (DPP-IV). In particular, the
present invention provides a new class of pyrrolidine
and tbiazolidine DPP-IV inhibiting compounds ("DPP-IV
inhibitors"). One aspect of the present invention
includes a compound of formula (I): A-B-D (T) and all
stereoisomers, diastereomers, racemic mixtures and
pharmaceutically acceptable salts thereof and all
polymorphs; wherein A is:Bis: and D is:wherein E and G
are independently 6-membered aryl, or 5-membered
heteroaryl or 6- membered heteroaryl; E may be
substituted with one or more R1 groups; G may be
substituted with one or more R2 groups; X and Y are
divalent and are each independently: a bond, CR4R5, 0
, NR4, S, S=O, SC=O)2, CC=O), (C=O)NCR4), SC=O)2N(R4),
C=N-OR4, -C(R4R5)C(R4R5)-, -C(R4R5) C(R4R5)C(R4R5)-,
-C(R)C(R)C(R)C(R)-, -C(R4)=C(R 5)-, -C(R4R5)NR4-, -
C(R4R5)O-, -C(R 4R 5)S(=O) G , -(C=O)O-, -(C=NRa)N(R
4)-, -(C=NR a)-, N(C=O)NR 4 NR5, N(C=O)R 4, N(C=O)OR
4, NS(=O) 2NR4 NR5, NS(=O) 2R4; or aryl, heteroaryl,
cycloalkyior heterocyclic ring, all of which may be
optionally substituted; R*and R2 are each
independently: halogen, CF3, COR4, OR4, NR4R5, NO2,
CN, SO2OR4, CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O) R4,
SO3H, OC(O)R4, OC(O)NR 4R5, NR4C(O)R 5, NR4CO2R5,
(Co-C6)-alkyl-C(=NR a)NHR4, (C0-C6)-alkyl-C(=NR
4)NHRa, (C0- C6)-alkyl-NR 4CeNR 4)NR4R5,
(Co-C6)-alkyl-C(0)OR 4, (Co-C6)-alkyl-C(0)NR 4R5,
(C0-C6)- alkyl-C(O)-NH-CN, O-(C0-C6)-alkyl-C(O)NR 4R5,
S(O)r (C0-C6)-alkyl-C(O)OR 4, S(O) -(C0-
C6)-alkyl-C(0)NR 4R5, (C0-C6)-alkyl-C(0)NR
4-(Co-C6)-alkyl-NR 4R5, (C0-C6)-alkyl-NR 4R5,
(C0-C6)-alkyl-NR 4-C(O)R 5, (C0-C6)-alkyl-NR 4-C(O)OR
4, (C0-C6)-alkyl-NR 4-C(O)-NR4R5, (Co-C6)-alkyl-NR
4-S0 2NR4R5, (C0-C6)-alkyl-NR 4-SO2R4, hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, haloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl or aminoalkyl, wherein
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl,
alkoxyalkyl and arninoalkyl all of which may be
optionally substituted; R3 is absent or is halogen,
CF3, COR4, OR4, NR4R5, NO2, CN, SO2OR4, CO2R4,
CONR4R5, CO2H, SO2NR4R5, S(O) R4, SO3H, OC(O)R4,
OC(O)NR 4R5, NR4C(O)R5, NR4CO2R5, (Co-C6)-alkyl-C(=NR
a)NHR4, (C0-C6)-alkyl-C(=NR 4)NHRa, (C0-C6)-alkyl-
NR4C(=NR4)NR4R5, (C0-C6)-alkyl-C(O)OR 4,
(C0-C6)-alkyl-C(O)NR 4R5, (C0-C6)-alkyl-C(O)- NH-CN,
0-(Co-C 6)-alkyl-C(0)NR 4R5,
S(O)t-(C0-C6)-alkyl-C(O)OR 4,
S(O)t-(C0-C6)-alkylC(O)NR4R5, (C0-C6)-alkyl-C(O)NR 4
C0-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR4R5, (C0-C6)-
alkyl-NR4-C(O)R5, (C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)-alkyl-NR4-C(O)-NR4R5, (C0-C6)-
alkyl-NR4-SO2NR4R5, (C0-C6)-alkyl-NR4-SO2R4, hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocyclyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl all of
which may be optionally substituted; Ra is hydrogen,
CN, NO2, alkyl, haloalkyl, S(O) NR4R5, S(O)tR4,
C(O)OR4, C(O)R4, or C(O)NR4R5; each occurrence of R4,R
5, R20 and R2 1 are each independently: hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkynyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl and aminoalkyl are all optionally
substituted, or R4 and R5 when taken together with the
nitrogen to which they are attached complete a 3- to
8- membered ring containing carbon atoms and may
optionally contain a heteroatom selected from O, S, or
NR50 and the 3- to 8-membered ring may be optionally
substituted; R50 is, in each occurrence, R20 ,CN, NO2,
S(O)NR20R2 1, S(O)tR20, C(O)OR20,
C(O)R20C(=NRa)NR20R21, C(=NR20)NR21Ra, C(=NOR20)R2 1
or C(O)NR20R21; each occurrence of R7 and R8 are each
independently: halogen, CF3, COR4, OR4, NR4R5, NO2,
CN, SO2OR4, CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O) R4,
SO3H, OC(O)R4, OC(O)NR4R5, NR4C(O)R5, NR4CO2R5,
(C0-C6)-alkyl-C(=NR a)NHR4, (C0-C6)-alkyl-
C(=NR4)NHRa, (Co-C6)-alkyl-NR4C(=NR4)NR4R5,
(C0-C6)-alkyl-C(O)OR 4, (C0-C6)-alkyl- C(O)NR4R5,
(Co-C6)-alkyl-C(0)-NH-CN, 0-(Co-C 6)-alkyl-C(0)NR 4R5,
S(O)t-(C0-C6)-alkyl- C(O)OR4, S(0)r(Co-C
6)-alkyl-C(0)NR 4R5, (Co-C6)-alkyl-C(0)NR
4-(C0-C6)-alkyl-NR4R5, (Co-C6)-alkyl-NR 4R5,
(C0-C6)-alkyl-NR4-C(O)R5, (C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)- alkyl-NR4-C(O)-NR4R5,
(C0-C6)-alkyl-NR4-SO2NR4R5, (C0-C6)-alkyl-NR4-SO2R4,
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl are all
optionally substituted; R9 is H or Ci-6 alkyl;R10 is
halogen, CF3, COR4, OR4, NR4R5, NO2 CN, SO2OR4, CO2R4,
CONR4R5 CO2H5 SO2NR4R5 S(O) R4, SO3H, OC(O)R4,
OC(O)NR4R5, NR4C(O)R5, NR4CO2R5, (C0- 



C6)-al yl-C(=i 4 5 (C0-C6)-a (Co-C6)-alkyl-C(0)OR 4,
(C0-C6)-alkyl-C(O)NR4R5, (C0-C6)-alkyl-C(O)-NH-CN,
0-(C 0-C6)- alkyl-C(O)NR4R5, S(0)
t-(Co-C6)-alkyl-C(0)OR 4, S(O)t-(C0-C6)-alkyl-C(O)NR
4R5, (C0-C6)- alkyl-C(O)NR4-(C0-C6)-alkyl-NR4R5,
(C0-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR 4-C(O)R5, (C0-
C6)-alkyl-NR4.C(O)OR 4, (C0-C6)-alkyl-NR4-C(O)-NR4R5,
(C0-C6)-alkyl-NR 4-SO2NR4R5, (C0-C6)-alkyl-NR4-SO2R4,
hydrogen, B(OH)2, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl are all
optionally substituted; R11 and R12 are each
independently: halogen, CF3, COR4, OR4, NR4R5, NO2,
CN, SO2OR4, CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O)tR4,
SO3H, OC(O)R4, OC(O)NR4R5, NR4C(O)R5, NR4CO2R5,
(C0-C6)-alkyl-C(=NRa)NHR4, (C0-C6)-alkyl-C(=NR 4)NHRa,
(C0- C6)-alkyl-NR 4C(=NR4)NR4R5,
(C0-C6)-alkyl-C(O)OR4, (C0-C6)-alkyl-C(O)NR 4R5,
(C0-C6)- alkyl-C(O)-NH-CN, O-(C0-C6)-alkyl-C(O)NR4R5,
S(O)t-(C0-C6)-alkyl-C(O)OR 4, S(O) -(C0-
C6)-alkyl-C(O)NR 4R5, (C0-C6)-alkyl-C(O)NR
4-(C0-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR4R5, (C0-C
)-alkyl-NR4-C(O)R5, (C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)-alkyl-NR4-C(O)-NR4R5,
(C0-C6)-alkyl-NR4-SO2NR4R5, (C0-C6)-alkyl-NR4-SO2R4,
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl are all
optionally substituted; R13a and R13b are each
independently R5 or together are =0; R14a and R14b are
each independently R5 or together are =0; R13c and
R14c are each independently R5; Qa is CH or N; U is
-C(O)- , -C(=NR4)-, -(CR4R5-) p, NR50, S(=0) 2, C(=0),
(C=O)N(R4), N(R4XC=O), S(=O)2N(R4), N(R4)S(=O)2,
C=N-OR4, -C(R4)=C(R5)-, -C(R4R5) pNR50-,
N(R50)C(R4R5)p-, - 0-C(R 4R5) -, -C(R4R5)S(=O)r ,
-(C=O)O-, - (C=NRa)N(R4)-, -(C=NR3)-, N(C=O)NR4 NR5,
N(C=O)R4, N(C=O)OR4, NS(=O)2NR4 NR5,or an optionally
substituted aryl, heteroaryl, cycloalkyl or
heterocyclic ring, all of which may be optionally
substituted; W is -CH 2- -S-, -CHF- or -CF2-; Z is C
or N; m is 1, or 2; nis O, I , or 2; p is 0 to 6; q is
0 to 6; and t is O, I , or 2. Another aspect of the
present invention includes amethod of preparing a
compound of the following formula: comprising
(a)coupling prolinamide with fumarylchloride to
provide a compound of the following formula: . (b)
dehydrating the carboxamides of the compound from step
(a) to cyano to provide a compound of formula: and (c)
cleaving the C=C bond with an oxidizing agent either:
(1) in the presence of methanol, and then adding a
reducing agent to the reaction mixture, or (2) and
reacting the cleavage products with a reducing agent
and subsequently adding methanol to the cleavage
product mixture. A further aspect of the present
invention provides a method of preparing a compound of
the following formula:comprising: (a) coupling a
compound of formula: with fumaryl chloride to provide
a compound of formula (b) dehydrating the carboxamide
in the compound from step (a) to provide a compound of
formula: and (c) cleaving the C=C bond with an
oxidizing agent either: (1) in the presence of
methanol, and then adding a reducing agent to the
reaction mixture, or (2) and reacting the cleavage
products with a reducing agent and subsequently adding
methanol to the cleavage product mixture. Another
aspect of the present invention provides a compound of
formula A compound of formula (I): A-B-D (I) wherein A
is:Bis: and D is: whereinE and G are independently
selected from 6-membered aryl, 5-membered heteroaryl,
6- membered heteroaryl, and 5-6-membered saturated or
partially saturated carbocyclic or heterocyclic rings;



E may be substituted with one or more R1 groups; G may
be substituted with one or more R groups; R1and R2 are
independently: halogen, CF3, COR4, OR4, NR4R5, NO2,
CN, SO2OR4, CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O) R4,
SO3H, OC(O)R4 OC(O)NR4R5, NR4C(O)R5, NR4CO2R5,
(Co-C6)-alkyl-C(=NR a)NHR4, (C0-C6)-alkyl-C(=NR4)NHRa,
(C0-C6)-alkyl- NR4C(=NR4)NR4R5, (C0-C6)-alkyl-C(O)OR4,
(C0-C6)-alkyl-C(O)NR 4R5, (C0-C6)-alkyl-C(O)- NH-CN,
0-(Co-C 6)-alkyl-C(0)NR 4R5,
S(O)t-(C0-C6)-alkyl-C(O)OR 4, S(O)t-(C0-C6)-alkyl-
C(O)NR4R5, (Co-C6)-alkyl-C(0)NR 4-(Co-C6)-alkyl-NR4R5,
(C0-C6)-alkyl-NR4R5, (C0-C6)- alkyl-NR4-C(O)R5,
(C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)-alkyl-NR4-C(O)-NR4R5, (C0-C6)-
alkyl-NR4-SO2NR4R5, (C0-C6)-alkyl-NR4-SO2R4, hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, haloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl or aminoalkyl, wherein
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl,
alkoxyalkyl and aminoalkyl are all optionally
substituted; R3 is absent or is halogen, CF3, COR4,
OR4, NR4R5, NO2, CN, SO2OR4, CO2R4, CONR4R5, CO2H,
SO2NR4R5, S(O)tR4, SO3H, OC(O)R4,
OC(O)NR4R5,NR4C(O)R5, NR4CO2R5, (C0-C6)-alkyl-C(=NR
a)NHR4, (C0-C6)-alkyl-C(=NR 4)NHRa, (C0-C6)-alkyl-
NR4C(=NR4)NR4R5, (C0-C6)-alkyl-C(O)OR4 J
(C0-C6)-alkyl-C(O)NR 4R5, (C0-C6)-alkyl-C(O> NH-CN,
O-(C0-C6)-alkyl-C(O)NR 4R5, S(O)t-(C0-C6)-alkyl-C(O)OR
4, S(O)t-(C0-C6)-alkyl- C(O)NR4R5,
(C0-C6)-alkyl-C(O)NR 4-(C0-C6)-alkyl-NR4R5,
(C0-C6)-alkyl-NR4R5, (C0-C6)- alkyl-NR4-C(O)R5,
(C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)-alkyl-NR4-C(O)-NR4R5, (C0-C6)-
alkyl-NR4-SO2NR4R5, (C0-C6)-alkyl-NR4-SO2R4, hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, haloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl or aminoalkyl, wherein
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl,
alkoxyalkyl and aminoalkyl are all optionally
substituted; Ra is hydrogen, CN, NO2, alkyl,
haloalkyl, S(O)tNR4R5, S(O) R4, C(O)OR4, C(O)R4, Or
C(O)NR4R5;each occurrence of R4,R 5, R20 and R2 1 are
each independently: hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, fluoroalkyl,
heterocycloalkylalkyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl or aminoalkyl, wherein
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl and
aminoalkyl are all optionally substituted, or R4 and
R5 when taken together with the nitrogen to which they
are attached complete a 3- to 8- membered ring
containing carbon atoms and may be optionally
containing a heteroatom selected from O, S, or NR50
and the 3- to 8-membered ring may be optionally
substituted; R50 is, in each occurrence, R20 ,CN, NO2,
S(O)NR20R2 1, S(O)tR20, C(O)OR20, C(O)R20C(=NRa)NR20R2
1, C(=NR20)NR2lRa, C(=NOR20)R2 1 or C(O)NR20R2 1; each
occurrence of R7 and R8 are each independently:
halogen, CF3, COR4, OR4, NR4R5,NO2, CN, SO2OR4, CO2R4,
CONR4R5, CO2H, SO2NR4R5, S(O) R4, SO3H, OC(O)R4,
OC(O)NR4R5, NR4C(O)R5, NR4CO2R5, (C0-C6)-alkyl-C(=NR
a)NHR4, (C0-C6)-alkyl- C(=NR4)NHRa,
(Co-C6)-alkyl-NR4C(=NR4)NR4R5, (C0-C6)-alkyl-C(O)OR 4,
(C0-C6)-alkyl- C(O)NR4R5 (Co-C6)-alkyl-C(0)-NH-CN,
O-(C0-C6)-alkyl-C(O)NR 4R5, S(O)t-(C0-C6)-alkyl-
C(O)OR4, S(0)r(Co-C6)-alkyl-C(0)NR 4R5,
(Co-C6)-alkyl-C(0)NR 4-(Co-C6)-alkyl-NR4R5,
(Co-C6)-alkyl-NR 4R5, (C0-C6)-alkyl-NR4-C(O)R5,
(C0-C6)-alkyl-NR4-C(O)OR4, (C0-C6)-
alkyl-NR4-C(O)-NR4R5, (C0-C6)-alkyl-NR4-SO2NR4R5,
(C0-C6)-alkyl-NR4-SO2R4, hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, fluoroalkyl,
heterocycloalkylalkyl, haloalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl,
alkoxyalkyl or aminoalkyl, wherein alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, fluoroalkyl,
heterocycloalkylalkyl, alkenyl, alkynyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, alkoxyalkyl
and aminoalkyl all may be optionally substituted; R9
is H or C1-6 alkyl; R10 is halogen, CF3, COR4,
OR4,NR4R5, NO2, CN, SO2OR4, CO2R4, CONR4R5, CO2H,
SO2NR4R5, S(O) R4, SO3H, OC(O)R4 OC(O)NR4R5,
NR4C(O)R5, NR4CO2R5, (C0- C6)-alkyl-C(=NR
a)NHR4,.(Co-C )-alkyl-C(=NR 4)NHRa,
(Co-C6)-alkyl-NR4C(=NR4)NR4R5, (Co-C6)-alkyl-C(0)OR 4,
(C0-C6)-alkyl-C(0)NR 4R5, (Co-C6)-alkyl-C(0)-NH-CN,
0-(Co-C6)- alkyl-C(O)NR 4R5,
S(O)t-(C0-C6)-alkyl-C(O)OR 4, S(O)r(C
0-C6)-alkyl-C(O)NR 4R5, (C0-C6)- alkyl-C(0)NR
4-(Co-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR 4R5,
(C0-C6)-alkyl-NR 4-C(O)R5, (C0- C6)-alkyl-NR 4-C(0)OR
4, (C0-C6)-alkyl-NR4-C(0)-NR 4Rs, (Co-C6)-alkyl-NR4-S0
2NR4R5, (C0-C6)-alkyl-NR4-SO2R4, hydrogen, B(OH)2,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, haloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl or aminoalkyl, wherein
alkyl cycloalkyl,cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl,
alkoxyalkyl and aminoalkyl all may be optionally
substituted; R11 and R12 are each independently:
halogen, CF3, COR4, OR4, NR4R5, NO2, CN, SO2OR4,
CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O) R4, SO3H, OC(O)R4
OC(O)NR4R5, NR4C(O)R5, NR4CO2R5,
(C0-C6)-alkyl-C(=NRa)NHR4, (C0-C6)-alkyl-C(=NR4)NHRa,
(C0- C6)-alkyl-NR4C(=NR4)NR4R5, (C0-C6)-alkyl-C(O)OR4,
(C0-C6)-alkyl-C(O)NR4R5, (C0-C6)- 



alkyl-C(O)-NH-CN, O-(C0-C6)-alkyl-C(O)NR4R5,
S(O)t-(C0-C6)-alkyl-C(O)OR4, S(O) -(C0-
C6)-alkyl-C(O)NR4R5,
(C0-C6)-alkyl-C(O)NR4-(C0-C6)-alkyl-NR4R5,
(C0-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR4-C(O)R5,
(C0-C6)-alkyl~NR4-C(O)OR4,
(C0-C6)-alkyl-NR4-C(O)-NR4R5,
(C0-C6)-alkyl-NR4-SO2NR4R5, (C0-C6)-alkyl-NR4-SO2R4,
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl all may be
optionally substituted; R13a and R13b are each
independently R5 or together are =0; R14a and R14b are
each independently R5 or together are =0; R13c and
R14c are each independently R5; Qa is CH or N; U is
-C(O)- , -C(=NR4)-, -(CR4R5-) p,NR50, S(O) 2, C(O),
(C=O)N(R4), N(R4XC=O), S(O) 2N(R4), N(R4)S(O) 2,
C=N-OR4, -C(R4)=C(R5)-, -C(R4R5) PNR50-,
N(R50)C(R4R5)p-, - 0-C(R 4R5) -, -C(R4R5)S(O)r,
-(C=O)O-, -(C=NRa)N(R4)-, -(C=NRa)-, N(CO)NR 4 NR5,
N(CO)R 4, N(C=O)OR4, NS(O) 2NR4 NR5, NS(O) 2R4, or an
optionally substituted aryl, heteroaryl, cycloalkyl or
heterocyclic ring, all of which may be optionally
substituted; W is -CH 2-, -S-, -CHF- or -CF2-; Z is C
or N; m is l , or 2; nis O, I , or2; p is Oto 6; q is
Oto 6; and t is O, I , or2wherein: when E and G are
both phenyl either: (1) at least one of R1 or R2 is
present and is: CF3, COR4 OR4, NR4R5, NO2 CN, SO2OR4,
CO2R4, CONR 4R5, CO2H, SO2NR4R5, S(O) 1R4 SO3H, OC(O)R
4, OC(O)NR 4R5, NR4C(O)R 5, NR4CO2R5, (C0-C6)-alkyl-
C(=NR a)NHR 4, (C0-C6)-alkyl-C(=NR 4)NHR a,
(C0-C6)-alkyl-NR 4C(=NR 4)NR4R5, (C0-C6)- alkyl-C(O)OR
4, (C0-C6)-alkyl-C(O)NR 4R5, (C0-C6)-alkyl-C(O)-NH-CN,
O-(C 0-C6)-alkyl- C(O)NR 4R5, S(0)t-(Co-C
6)-alkyl-C(0)OR 4 5 S(O)t-(C0-C6)-alkyl-C(O)NR 4R5,
(C0-C6)-alkyl- C(O)NR 4-(C0-C6)-alkyl-NR 4R5,
(C0-C6)-alkyl-NR 4R5, (C0-C6)-alkyl-NR 4-C(O)R 5,
(C0-C6)- alkyl-NR 4-C(O)OR 4, (C0-C6)-alkyl-NR
4-C(O)-NR 4R5, (C0-C6)-alkyl-NR 4-SO2NR4R5, (C0-
C6)-alkyl-NR 4-SO2R4, hydrogen, (C5-20)alkyl,
cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, haloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl or aminoalkyl, wherein
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl,
alkoxyalkyl and aminoalkyl are all optionally
substituted; and wherein OR4 is alkoxy, OR4 is (C5-20)
alkoxy; or (2) and when B is (b) R7 and R8 are not
selected from hydrogen, hydroxy, hydroxymethyl, and
phenyl; or (3) and when B is (b) or (f), R9 is: C1-6
alkyl. Another aspect of the present invention
provides a compound of formula A compound of formula
(I): A-B-D (I) wherein A is: B is:and Dis: wherein E,
G, and M include a three ring system wherein M shares
two carbon atoms with each of E and G; E, G and M are
each independently selected from a 5-7-membered
saturated or partially saturated carbocyclic ring, a
5-7 membered saturated or partially saturated
heterocyclic ring, a 5-6-membered aromatic ring, and a
5-6-membered hetefoaromatic ring; E may be substituted
with one or moire R1 groups; G may be substituted with
one or more R2 groups; R1and R2 are independently:
halogen, CF3, COR4 OR4, NR4R5, NO2, CN, SO2OR4, CO2R4,
CONR4R5, CO2H, SO2NR4R5, S(O) R4, SO3H, OC(O)R4,
OC(O)NR4R5, NR4C(O)R5, NR4CO2R5, (Co-C6)-alkyl-C(=NR
a)NHR4, (C0-C6)-alkyl-C(=NR 4)NHRa, (C0-C6)-allcyl-
NR4C(=NR4)NR4R5, (C0-C6)-alkyl-C(O)OR 4,
(C0-C6)-alkyl-C(O)NR 4R5, (C0-C6)-alkyl-C(O)-NH-CN,
O-(C0-C6)-alkyl-C(O)NR 4R5,
S(O)t-(C0-C6)-alkyl-C(O)OR4, S(O)t-(C0-C6)-alkyl-
C(O)NR4R5 (Co-C6)-alkyl-C(0)NR 4-(C0-C6)-alkyl-NR4R5,
(C0-C6)-alkyl-NR 4R5, (C0-C6)- alkyl-NR4-C(O)R5,
(C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)-alkyl-NR4-C(O)-NR4R5, (C0-C6)-
alkyl-NR4-SO2NR4R5, (C0-C6)-alkyl-NR4-SO2R4, hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, haloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl or aminoalkyl, wherein
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl,
alkoxyalkyl and aminoalkyl are all optionally
substituted; 



R3 is absent or is halogen, CF3, COR4, OR4, NR4R5,NO2,
CN3 SO2OR4, CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O) R4,
SO3H, OC(O)R4, OC(O)NR4R5,NR4C(O)R5, NR4CO2R5,
(C0-C6)-alkyl-C(=NR a)NHR4, (C0-C6)-alkyl-C(=NR4)NHRa,
(C0-C6)-alkyl- NR4C(=NR4)NR4R5, (C0-C6)-alkyl-C(O)OR4,
(C0-C6)-alkyl-C(O)NR4R5, (C0-C6)-alkyl-C(O)- NH-CN,
O-(C0-C6)-alkyl-C(O)NR 4R5,
S(O)t-(C0-C6)-alkyl-C(O)OR4, S(O)t-(C0-C6)-alkyl-
C(O)NR4R5, (Co-C6)-alkyl-C(0)NR 4-(C0-C6)-alkyl-NR4R5,
(Co-C6)-alkyl-NR4R5, (C0-C6)- alkyl-NR4-C(O)R5,
(C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)-alkyl-NR4-C(O)-NR4R5, (C0-C6)-
alkyl-NR4-SO2NR4R5, (C0-C6)-alkyl-NR4-SO2R4, hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, haloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl or aminoalkyl, wherein
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl,
alkoxyalkyl and aminoalkyl are all optionally
substituted; Ra is hydrogen, CN, NO2, alkyl,
haloalkyl, S(O)4NR4R5, S(O) R4, C(O)OR4, C(O)R4, or
C(O)NR4R5; each occurrence of R4,R 5, R20 and R2 1 are
each independently: hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, fluoroalkyl,
heterocycloalkylalkyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl or aminoalkyl, wherein
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl and
aminoalkyl are all optionally substituted, or R4 and
R5 when taken together with the nitrogen to which they
are attached complete a 3- to 8- membered ring
containing carbon atoms and may be optionally
containing a heteroatom selected from O, S, or NR50
and the 3- to 8-membered ring may be optionally
substituted; R50 is, in each occurrence, R20 ,CN, NO2,
S(O)NR20R21, S(O) R20, C(O)OR20, C(O)R20C(=NRa)NR20R2
1, C(=NR20)NR2 1Ra, C(=NOR20)R2 1 or C(O)NR20R2 1;each
occurrence of R7 and R8 are each independently:
halogen, CF3, COR4, OR4, NR4R5, NO2, CN, SO2OR4,
CO2R4, CONR4R5, CO2H SO2NR4R5, S(O) R4, SO3H, OC(O)R4,
OC(O)NR4R5, NR4C(O)R5, NR4CO2R5,
(C0-C6)-alkyl-C(==NRa)NHR4, (C0-C6)-alkyl-
C(=NR4)NHRa, (C0-C6)-alkyl-NR4C(=NR4)NR4R5,
(C0-C6)-alkyl-C(O)OR 4, (C0-C6)-alkyl- C(O)NR4R5,
(C0-C6)-alkyl-C(O)-NH-CN, O-(C0-C6)-alkyl-C(O)NR 4R5,
S(O)t-(C0-C6)-alkyl- C(O)OR4, S(0) r
(Co-C6)-alkyl-C(0)NR 4R5, (Co-C6)-alkyl-C(0)NR
4-(C0-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR 4R5,
(C0-C6)-alkyl-NR4-C(O)R5, (C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)- alkyl-NR4-C(O)-NR4R5,
(C0-C6)-alkyl-NR4-SO2NR4R5, (C0-C6>alkyl-NR 4-SO2R4,
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl all may be
optionally substituted; R9 is H or C1-6 alkyl; R10 is
halogen, CF3, COR4, OR4, NR4R5, NO2, CN, SO2OR4,
CO2R4, CONR4R5, CO2H, SO NR4R5, S(O) R4, SO3H,
OC(O)R4, OC(O)NR4R5, NR4C(O)R5, NR4CO2R5, (C0-
C6)-alkyl-C(=NRa)NHR4, (Co-C6)-alkyl-C(=NR4)NHRa,
(Co-C6)-alkyl-NR 4C(=NR4)NR4R5, (Co-C6)-alkyl-C(0)OR
4, (C0-C6)-antyl-C(O)NR 4R5, (C0-C6)-alkyl-C(O)-NH-CN,
0-(C 0-C6)- alkyl-C(O)NR 4R5,
S(O)t-(C0-C6)-alkyl-C(O)OR 4,
S(O)t-(C0-C6)-alkyl-C(O)NR 4R5, (C0-C6)- alkyl-C(O)NR
4-(C0-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR 4R5,
(C0-C6)-alkyl-NR 4-C(O)R5, (C0- C6)-alkyl-NR
4-C(O)OR4, (C0-C6)-alkyl-NR 4-C(O)-NR4R5,
(C0-C6)-alkyl-NR 4-SO2NR4R5, (Co-C6)-alkyl-NR 4-S0
2R4, hydrogen, B(OH)2, alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, fluoroalkyl,
heterocycloalkylalkyl, haloalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl,
alkoxyalkyl or aminoalkyl, wherein alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, fluoroalkyl,
heterocycloalkylalkyl, alkenyl, alkynyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, alkoxyalkyl
and aminoalkyl all may be optionally substituted; . R1
and R12 are each independently: halogen, CF3, COR4,
OR4, NR4R5, NO2, CN, SO2OR4, CO2R4, CONR4R5, CO2H,
SO2NR4R5, S(O) R4, SO3H, OC(O)R4, OC(O)NR4R5,
NR4C(O)R5, NR4CO2R5, (C0-C6)-alkyl-C(=NR a)NHR4,
(C0-C6)-alkyl-C(=NR 4)NHRa, (C0- C6)-alkyl-NR
4C(=NR4)NR4R5, (C0-C6)-alkyl-C(O)OR 4,
(C0-C6)-alkyl-C(O)NR 4R5, (C0-C6)- alkyl-C(O)-NH-CN,
O-(C0-C6)-alkyl-C(O)NR 4R5, S(O)r (C0-C6)-alkyl-C(O)OR
4, S(O) -(C0- C6)-all^l-e(0)NR 4R5,
(C0-C6)-alkyl-C(0)NR 4-(C0-C6)-allcyl-NR4R5,
(Co-C6)-alkyl-NR4R5, (Co-C6)-alkyl-NR 4-C(0)R 5,
(C0-C6)-alkyl-NR4-C(0)OR 4, (C0-C6)-alkyl-NR 4-C(0)-NR
4R5,(C0-C6)-alkyl-NR4-SO2NR4R5, (Co-C6)-alkyl-NR4-S0
2R4, hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl all may be
optionally substituted; R13a and R13b are each
independently R5 or together are =0; R14a and R14b are
each independently R5 or together are =0; R13c and
R14c are each independently R5; Qa is CH or N; U is
-C(O)- , -C(=NR4)-, -(CR4R5-) p, NR50, S(O) 2, Qf=O),
(C=O)N(R4), N(R4XC=O), S(=O)2N(R4), N(R4)S(=O)2,
C=N-OR4, -C(R4)=C(R5)-, -C(R4R5) PNR50-,
N(R50)C(R4R5)p-, 



- 0-C(R 4R5) -, -C(R4R5)S(=O)r, -(C=O)O-,
-(C=NRa)N(R4)-, -(C=NRa)-, N(C=O)NR4 NR5, N(C=O)R4,
N(C=O)OR 4, NS(=O) NR4 NR5, NS(=O)2R4, or an
optionally substituted aryl, heteroaryl, cycloalkyl or
heterocyclic ring, all of which maybe optionally
substituted; W is -CH 2-, -S-, -CHF- or -CF2-; Z is C
or N; m is 1, or 2; n is 0, 1, or 2; p is Oto 6; q is
Oto 6; and t is 0, 1, or 2 wherein: when E and G are
both phenyl either: (1) at least one OfR1Or R2 is
present and is: CF3, COR4, OR4,NR4R5,NO2, CN, SO2OR4,
CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O) R4, SO3H,
OC(O)R4, OC(O)NR4R5, NR4C(O)R5,NR4CO2R5, (C0
C6)-alkyl- C(=NRa)NHR4, (Co-C6)-alkyl-C(=NR 4)NHRa,
(C0-C6)-alkyl-NR4C(=NR4)NR4R5, (C0-C )- alkyl-C(O)OR4,
(Co-C6)-alkyl-C(0)NR 4R5, (C0-C6)-alkyl-C(O)-NH-CN,
O-(C0-C6)-alkyl- C(O)NR4R5, S(0)r(Co-C 6)-alkyl-C(0)OR
4, S(0) r (Co-C6)-alkyl-C(0)NR 4R5, (C0-C6)-alkyl-
C(O)NR4-(C0-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR4R5,
(C0-C )-alkyl-NR4-C(O)R5, (C0-C6)- alkyl-NR4-C(O)OR4,
(C0-C )-alkyl-NR4-C(O)-NR4R5
(C0-C6)-alkyl-NR4-SO2NR4R5, (C0- C6)-alkyl-NR4-SO2R4,
hydrogen,(C5-2o)alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl are all
optionally substituted; and wherein OR4 is alkoxy, OR4
is (C5-2o) alkoxy; or (2) and when B is (b) R7 and R8
are not selected from hydrogen, hydroxy,
hydroxymethyl, and phenyl; or (3) and when B is (b) or
(f), R9 is: Ci- alkyl. Compounds of the present
invention having one or more optically active carbons
can exist as racemates and racemic mixtures,
diasteromeric mixtures and individual diastereomers,
enatiomeric mixtures and single enantiomers,
tautomers, atropisomers, and rotamers, with all
isomeric forms being included in the present
invention. Compounds described in this invention
containing olefinic double bonds include both E and Z
geometric isomers. Also included in this invention are
all salt forms, polymorphs, hydrates and solvates. All
of the above mentioned compounds are included within
the scope of the invention. The present invention also
provides methods of inhibiting the DPP-IV enzyme. The
present invention further provides methods of
treatment or prevention of diseases in which the
dipeptidyl peptidase- JV enzyme is involved, such as
diabetes and particularly Type-2 diabetes. The present
invention also provides methods for obtaining the
DPP-IV inhibiting compounds and pharmaceutical
compositions comprising them either singly or in
combination with one r more additional therapeutic
agents for the prevention or treatment of DPP-IV
enzyme medicated diseases, particularly Type-2
diabetes. DETAILED DESCRIPTION OF THE INVENTION
DEFINITIONS The terms "alkyl" or "alk", as used herein
alone or as part of another group, denote optionally
substituted, straight and branched chain saturated
hydrocarbon groups, preferably having 1 to 10 carbons
in the normal chain, most preferably lower alkyl
groups. Exemplary unsubstituted such groups include
methyl, ethyl, propyl, isopropyl, n-butyl, t-butyl,
isobutyl, pentyl, hexyl, isohexyl, heptyl,
4,4-dimethylpentyl, octyl, 2,2,4-trirnethylpentyl,
nonyl, decyl, undecyl, dodecyl and the like. Exemplary
substituents may include, but are not limited to,one
or more of the following groups: halo, alkoxy,
alkylthio, alkenyl, alkynyl, aryl (e.g., to form a
benzyl group), cycloalkyl, cycloalkenyl, hydroxy or
protected hydroxy, carboxyl (-- COOH),
alkyloxycarbonyl, alkylcarbonyloxy, alkylcarbonyl,
carbamoyl (NH2-CO--), substituted carbamoyl
((R4)(R5)N-CO- wherein R4 or R5 are as defined below,
except that at least one of R4 or R5 is not hydrogen),
amino, heterocyclo, mono- or dialkylamino, or thiol
(-- SH). . The terms "lower alk" or "lower alkyl" as
used herein, denote such optionally substituted groups
as described above for alkyl having 1 to 4 carbon
atoms in the normal chain. The term "alkoxy" denotes
an alkyl group as described above bonded through an
oxygen linkage (-0-). The term "alkenyl", as used
herein alone or as part of another group, denotes
optionally substituted, straight and branched chain
hydrocarbon groups containing at least one carbon to
carbon double bond in the chain, and preferably having
2 to 10 carbons in the normal chain. Exemplary
unsubstituted such groups include ethenyl, propenyl,
isobutenyl, butenyl, pentenyl, hexenyl, heptenyl,
octenyl, nonenyl, decenyl, and the like. Exemplary
substituents may include, but are not limited to, one
or more of the following groups: halo, alkoxy,
alkylthio, alkyl, alkynyl, aryl, cycloalkyl,
cycloalkenyl, hydroxy or protected hydroxy, carboxyl
(--COOH), alkyloxycarbonyl, alkylcarbonyloxy,
alkylcarbonyl, carbamoyl (NH2 -CO-), substituted
carbamoyl ((R4)(R5)N~CO~ wherein R4 or R5 are as
defined 



below, except that at least one of R4 or R5 is not
hydrogen), amino, heterocyclo, mono- or dialkylamino,
or thiol (-SH); The term "alkynyl", as used herein
alone or as part of another group, denotes optionally
substituted, straight and branched chain hydrocarbon
groups containing at least one carbon to carbon triple
bond in the chain, and preferably having 2 to 10
carbons in. the normal chain. Exemplary unsubstituted
such groups include, but are not limited to, ethynyl,
propynyl, butynyl, pentyriyl, hexynyl, heptynyl,
octynyl, nonynyl, decynyl, and the like. Exemplary
substituents may include, but are not limited to, one
or more of the following groups: halo, alkoxy,
alkylthio, alkyl, alkenyl, aryl, cycloalkyl,
cycloalkenyl, hydroxy or protected hydroxy, carboxyl
(-COOH), alkyloxycarbonyl, alkylcarbonyloxy,
alkylcarbonyl, carbamoyl (NH2-CO--), substituted
carbamoyl ((R4)(R5)N~CO- wherein R4 or R5 are as
defined below, except that at least one of R4 or R5 is
not hydrogen), amino, heterocyclo, mono- or
dialkylamino, or thiol (--SH).The term "cycloalkyl",
as used herein alone or as part of another group,
denotes optionally substituted, saturated cyclic
hydrocarbon ring systems, including bridged ring
systems, desirably containing 1 to 3 rings and 3 to 9
carbons per ring. Exemplary unsubstituted such groups
include, but are not limited to, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, cyclodecyl, cyclododecyl, and adamantyl.
Exemplary substituents include, but are not limited
to, one or more alkyl groups as described above, or
one or more groups described above as alkyl
substituents. The terms "ar" or "aryl", as used herein
alone or as part of another group, denote optionally
substituted, homocyclic aromatic groups, preferably
containing 1 or 2 rings and 6 to 12 ring carbons.
Exemplary unsubstituted such groups include, but are
not limited to, phenyl, biphenyl, and naphthyl.
Exemplary substituents include, but are not limited
to, one or more nitro groups, alkyl groups as
described above or groups described above as alkyl
substituents. The term "hetercycle" or "heterocyclic
system" denotes a heterocyclyl, heterocyclenyl, or
heteroaryl group as described herein, which contains
carbon atoms and from 1 to 4 heteroatoms independently
selected from the group consisting of N, O and S and
including any bicyclic or tricyclic group in which any
of the above-defined heterocyclic rings is fused to
one or more heterocycle, aryl or cycloalkyl groups.
The nitrogen and sulfur heteroatoms may optionally be
oxidized. The heterocyclic ring may be attached to its
pendant group at any heteroatom or carbon atom which
results in a stable structure. The heterocyclic rings
described herein may be substituted on carbon or on a
nitrogen atom. Examples of heterocycles include, but
are not hrnited to, lH-indazole, 2-pyrrolidonyl,
2H,6H-l,5,2-dithiazinyl, 2H-pyrrolyl, 3H-indolyl,
4-piperidonyl, 4aH-carbazole, 4Hquinolizinyl,
6H-l,2,5-thiadiazinyl, acridinyl, azocinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl,
benzothiophenyl, benzoxazolinyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyl,
benzisoxazolyl, benzisothiazolyl, benzimidazalonyl,
carbazolyl, 4aH-carbazolyl, b-carbolinyl, chromanyl,
chromenyl, cinnolinyl, decahydroquinoliyl, 2
,6H-l,5,2-dithiazinyl,
dmydrofuro[2,3-&]tetrahydrofuran, furanyl, furazanyl,
imidazolidinyl, imidazolinyl, imidazolyl,
lH-indazolyl, indolenyl, indolinyl, indolizinyl,
indolyl, isatinoyl, isobenzofuranyl, isochromanyl,
isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl,
isothiazolyl, isoxazolyl, morpholinyl, naphthyridinyl,
octahydroisoqinohnyl, . oxadiazolyl,
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl,
oxazolyl, oxazolidinylperimidinyl, oxindolyl,
phenanthridinyl, phenanthrolinyl, phenarsazinyl,
phenazinyl, phenothiazinyl, phenoxathiinyl,
phenoxazinyl, phthalazinyl,piperazinyl, piperidinyl,
pteridinyl, piperidonyl, 4-riperidonyl, pteridinyl,
purinyl, pyranyl, pyrazinyl, pyrazolidinyl,
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole,
pyridoimidazole, pyridothiazole, pyridinyl, pyridyl,
pyrimidinyl, pyrrolidinyl, pyrrolinyl, pyrrolyl,
quinazolinyl, quinolinyl, 4H-quinolizinyl,
quinoxalinyl, quinuclidinyl, carbolinyl,
tetrahydrofuranyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, tetrazolyl, 6H-1,2,5-
thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl,
thiazolyl, thienyl, thienothiazolyl, thienooxazolyl,
thienoimidazolyl, thiophenyl, triazinyl,
1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl,
1,3,4-triazolyl, xanthenyl. "Heterocyclenyl" denotes a
non-aromatic monocyclic or multicyclic hydrocarbon
ring system of about 3 to about 10 atoms, desirably
about 4 to about 8 atoms, in which one or more of the
carbon atoms in the ring system is/are hetero
element(s) other than carbon, for example nitrogen,
oxygen or sulfur atoms, and which contains at least
one carbon-carbon double bond or carbon-nitrogen
double bond. Ring sizes of rings of the ring system
may include 5 to 6 ring atoms. The designation of the
aza, oxa or thia as a prefix before heterocyclenyl
define that at least a nitrogen, oxygen or sulfur atom
is present respectively as a ring atom. The
heterocyclenyl may be optionally substituted by one or
more substituents as defined herein. The nitrogen or
sulphur atom of the heterocyclenyl may also be
optionally oxidized to the corresponding N-oxide,
S-oxide or S,S-dioxide. "Heterocyclenyl" as used
herein includes by way of example and not limitation
those described in Paquette, Leo A. ; "Principles of
Modern Heterocyclic Chemistry" (W. A. Benjamin, New
York, 1968), particularly Chapters 1, 3, 4, 6, 7, and
9; "The Chemistry of Heterocyclic Compounds, A series
of Monographs" (John Wiley & Sons, New York, 1950 to
present), in particular Volumes 13, 14, 16, 19, and
28; and "J. Am. Chem. Soc. ", 82:5566 (1960), the
contents all of which are incorporated by reference
herein. Exemplary monocyclic azaheterocyclenyl groups
include, but are not limited to, 1,2,3,4-
tetrahydrohydropyridine, 1,2-dihydropyridyl, 



1,4-dihydropyridyl, 1,2,3,6-tetrahydropyridine,
1,4,5,6-tetrahydropyrirnidine, 2-pyrrolinyl, 3-
pyrrolinyl, 2-imidazolinyl, 2-pyrazolinyl, and the
like. Exemplary oxaheterocyclenyl groups include, but
are not limited to, 3,4-dihydro-2H-pyran,
dihydrofuranyl, and fluorodihydrofuranyl. An exemplary
multicyclic oxaheterocyclenyl group is
7-oxabicyclo[2.2.1]heptenyl. "Hetercyclyl," or
"heterocycloalkyl," denotes a non-aromatic saturated
monocyclic or multicyclic ring system of about 3 to
about 10 carbon atoms, desirably 4 to 8 carbon atoms,
in which one or more of the carbon atoms in the ring
system is/are hetero element(s) other than carbon, for
example nitrogen, oxygen or sulfur. Ring sizes of
rings of the ringsystem may include 5 to 6 ring atoms.
The designation of the aza, oxa or thia as a prefix
before heterocyclyl define that at least a nitrogen,
oxygen or sulfur atom is present respectively as a
ring atom. The heterocyclyl may be optionally
substituted by one or more substituents which may be
the same or different, and are as defined herein. The
nitrogen or sulphur atom of the heterocyclyl may also
be optionally oxidized to the corresponding N-oxide,
S-oxide or S,S-dioxide. "Heterocyclyl" as used herein
includes by way of example and not limitation those
described in Paquette, Leo A. ; "Principles of Modern
Heterocyclic Chemistry" (W. A. Benjamin, New York,
1968), particularly Chapters 1, 3, 4, 6, 7, and 9;
"The Chemistry of Heterocyclic Compounds, A series of
Monographs" (John Wiley & Sons, New York, 1950 to
present), in particular Volumes 13, 14, 16, 19, and
28; arid "J. Am. Chem. Soc. ", 82:5566 (1960).
Exemplary monocyclic heterocyclyl rings include, but
are not limited to, piperidyl, pyrrolidinyl,
piperazinyl, morpholinyl, thiomorpholinyl,
thiazolidinyl, 1,3-dioxolanyl, 1,4- dioxanyl,
tetrahydrofuranyl, tetrahydrothiophenyl,
tetrahydrothiopyranyl, and the like. "Heteroaryl"
denotes an aromatic monocyclic or multicyclic ring
system of about 5 to about 10 atoms, in which one or
more of the atoms in the ring system is/are hetero
element(s) other than carbon, for example nitrogen,
oxygen or sulfur. Ring sizes of rings of the ring
system include 5 to 6 ring atoms. The "heteroaryl" may
also be substituted by one or more subsituents which
may be the same or different, and are as defined
herein. The designation of the aza, oxa or thia as a
prefix before heteroaryl define that at least a
nitrogen, oxygen or sulfur atom is present
respectively as a ring atom. A nitrogen atom of a
heteroaryl may be optionally oxidized to the
corresponding N-oxide. Heteroaryl as used herein
includes by way of example and not h'mitation those
described in Paquette, Leo A. ; "Principles of Modern
Heterocyclic Chemistry" (W. A. Benjamin, New York,
1968), particularly Chapters 1, 3, 4, 6, 7, and 9;
"The Chemistry of Heterocyclic Compounds, A series of
Monographs" (John Wiley & Sons, New York, 1950 to
present), in particular Volumes 13, 14, 16, 19, and
28; and "J. Am. Chem. Soc. ", 82:5566 (1960).
Exemplary heteroaryl and substituted heteroaryl groups
include, but are not limited to, pyrazihyl, thienyl,
isothiazolyl, qxazolyl, pyrazolyl, furazanyl,
pyrrolyl, 1,2,4-thiadiazolyl, pyridazinyl,
quinoxalinyl, phthalazinyl, imidazo[l,2-a]pyridine,
imidazo[2,l-b]thiazolyl, benzofurazanyl, azaindolyl,
benzimidazolyl, benzothienyl, thienopyridyl,
thienopyrimidyl, pyrrolopyridyl, imidazopyridyl,
benzoazaindole, 1,2,3- triazinyl, 1,2,4-triazinyl,
1,3,5-triazinyl, benzthiazolyl, dioxolyl, furanyl,
imidazolyl; indolyl, indolizinyl, isoxazolyl,
isoquinolinyl, isothiazolyl, morpholino, oxadiazolyl,
oxazinyl, oxiranyl, piperazinyl, piperidinyl, pyranyl,
pyrazinyl, pyridazinyl, pyrazolyl,
pyridyl,pyrimidinyl, pyrrolyl, pyrrolidinyl,
quinazolinyl, quinolinyl, tetrazinyl, tetrazolyl,
1,3,4- thiadiazolyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, thiatriazolyl,
thiazinyl, thiazolyl, thienyl, 5-thioxo-l
,2,4-diazolyl, thiomorpholino, thiophenyl,
thiopyranyl, triazolyl and triazolonyl. The tepn
"amino" denotes the radical -NH2 wherein one or both
of the hydrogen atoms may be replaced by an optionally
substituted hydrocarbon group. Exemplary amino groups
include, but are not limited to, n-butylamino,
tert-butylamino, methylpropylamino and
ethyldimethylamino. The term "cycloalkylalkyl" denotes
a cycloalkyl-alkyl group wherein a cycloalkyl as
described above is bonded through an alkyl, as defined
above. Cycloalkylalkyl groups may contain a lower
alkyl moiety. Exemplary cycloalkylalkyl groups
include, but are not limited to, cyclopropyhnethyl,
cyclopentylmethyl, cyclohexylmethyl, cyclopropylethyl,
cyclopentylethyl, cyclohexylpropyl, cyclopropylpropyl,
cyclopentylpropyl, and cyciohexylpropyl. The term
"arylalkyl" denotes an aryl group as described above
bonded through an alkyl, as defined above. The term
"heteroarylalkyl" denotes a heteroaryl group as
described above bonded through an alkyl, as defined
above. The term "heterocyclylalkyl," or
"heterocycloalkylalkyl," denotes a heterocyclyl group
as described above bonded through an alkyl, as defined
above. The terms "halogen", "halo", or "hal", as used
herein alone or as part of another group, denote
chlorine, bromine, fluorine, and iodine. The tepn
"haloalkyl" denotes a halo group as described above
bonded though an alkyl, as defined above. Fluoroalkyl
is an exemplary group. The term "aminoalkyl" denotes
an amino group as defined above bonded through an
alkyl, as defined above. The phrase "bicyclic fused
ring system wherein at least one ring is partially
saturated" denotes an 8- to 13-membered fused bicyclic
ring group in which at least one of the rings is
non-aromatic. The ring group has carbon atoms and
optionally 1-4 heteroatoms 



independently selected from N, O and S. Illustrative
examples include, but are not limited to, indanyl,
tetrahydronaphthyl, tetrahydroquinolyl and
benzocycloheptyl. The phrase "tricyclic fused ring
system wherein at least one ring is partially
saturated" denotes a 9- to 18-membered fused tricyclic
ring group in which at least one of the rings is
non-aromatic. The ring group has carbon atoms and
optionally 1-7 heteroatomsindependently selected from
N, O and S. Illustrative examples include, but are not
limited to, fluorene,
10sll-dihydro-5H-dibenzo[a,d]cycloheptene and
2,2a,7,7a-tetrahydro-lHcyclobuta[ a]indene. The term
"pharmaceutically acceptable salts" refers to
derivatives of the disclosed compounds wherein the
parent compound is modified by making acid or base
salts thereof. Examples of pharmaceutically acceptable
salts include, but are not limited to, mineral or
organic acid salts of basic residues such as amines;
alkali or organic salts of acidic residues such as
carboxylic acids; and the like. The pharmaceutically
acceptable salts include the conventional non-toxic
salts or the quaternary ammonium salts of the parent
compound formed, for example, from non-toxic inorganic
or organic acids. For example, such conventional
non-toxic salts include those derived from inorganic
acids such as, but not limited to, hydrochloric,
hydrobromic, sulfuric, sulfamic, phosphoric, nitric
and the like; and the salts prepared from organic
acids such as, but not limited to, acetic, propionic,
succinic, glycolic, stearic, lactic, malic, tartaric,
citric, ascorbic, pamoic, maleic, hydroxymaleic,
phenylacetic, glutamic, benzoic, salicylic,
sulfanilic, 2-acetoxybenzoic, fumaric,
toluenesulfonic, methanesulfonic, ethane disulfonic,
oxalic, isethionic, and the like. The pharmaceutically
acceptable salts of the present invention can be
synthesized from the parent compound which contains a
basic or acidic moiety by conventional chemical
methods. Generally, such salts can be prepared by
reacting the free acid or base forms of these
compounds with a stoichiometric amount of the
appropriate base or acid in water or in an organic
solvent, or in a mixture of the two. Organic solvents
include, but are not limited to, nonaqueous media like
ethers, ethyl acetate, ethanol, isopropanol, or
acetonitrile. Lists of suitable salts are found in
Remington's Pharmaceutical Sciences, 18th ed., Mack
Publishing Company, Easton, PA, 1990, p. 1445, the
disclosure of which is hereby incorporated by
reference. The phrase "pharmaceutically acceptable"
denotes those compounds, materials, compositions,
and/or dosage forms which are, within the scope of
sound medical judgment, suitable for use in contact
with the tissues of human beings and animals without
excessive toxicity, irritation, allergic response, or
other problem or complication commensurate with a
reasonable benefit/risk ratio. "Substituted" is
intended to indicate that one or more hydrogens on the
atom indicated in the expression using "substituted"
is replaced with a selection from the indicated
group(s), provided that the indicated atom's normal
valency is not exceeded, and that the
substitutionresults in a stable compound. When a
substituent is keto (i.e., =0) group, then 2 hydrogens
on the atom are replaced. Unless moieties of a
compound of the present invention are defined as being
unsubstituted, the moieties of the compound may be
substituted. In addition to any substituents provided
above, the moieties of the compounds of the present
invention may be optionally substituted with one or
more groups independently selected from, but not
limited to: C1-C4 alkyl; C2-C4 alkenyl; C2-C4 alkynyl;
CF3; halo; OH; 0-(C 1-C4 alkyl); OCH2F; OCHF2; OCF3;
COCF3; OC(O)-(C1-C4 alkyl); OC(O)NH-(Ci-C4 alkyl);
OC(O)N(C1-C4 alkyl)2; OC(S)NH-(C1-C4 alkyl);
OC(S)N(C1-C4 alkyl)2; ONO2; SH; S-(C1-C4 alkyl);
S(O)-(C1-C4 alkyl); S(O)2-(C1-C4 alkyl); SC(O)-(C1-C4
alkyl); SC(O)O-(Ci-C4 alkyl); NH2; N(H)-(CrC 4 alkyl);
N(C1-C4 alkyl)2; N(H)C(O)-(C1-C4 alkyl);
N(CH3)C(O)-(C1-C4 alkyl); 



N(H)C(O)-CF3; N(CH3)C(O)-CF3; N(H)C(S)-(Ci-C 4 alkyl);
N(CH3)C(S)-(Ci-C 4 alkyl); N(H)S(O)2-(C1-C4 alkyl);
N(H)C(O)NH2; N(H)C(O)NH-(C 1-C4 alkyl);
N(CH3)C(O)NH-(C1-C4 alkyl); N(H)C(O)N(C 1-C4 alkyl)2;
N(CH3)C(O)N(C1-C4 alkyl)2; N(H)S(O)2NH2) ;
N(H)S(O)2NH-(Ci-C 4 alkyl); N(CH3)S(O)2NH-(C1-C4
alkyl); N(H)S(O)2N(C1-C4 alkyl)2; N(CH3)S(O)2N(C1-C4
alkyl)2; N(H)C(O)O-(C 1-C4 alkyl); N(CH3)C(O)O-(C1-C4
alkyl); N(H)S(O)2O-(C1-C4 alkyl); N(CH3)S(O)2O-(C1-C4
alkyl); N(CH3)C(S)NH-(C1-C4 alkyl); N(CH3)C(S)N(Ci-C 4
alkyl)2; N(CH3)C(S)O-(C 1-C4 alkyl); N(H)C(S)NH2; NO2;
CO2H; CO2-(C1-C4 alkyl); C(O)N(H)OH; C(O)N(CH3)OH:
C(O)N(CH3)OH; C(O)N(CH3)O-(C1-C4 alkyl);
C(O)N(H)-(C1-C4 alkyl); C(O)N(C1-C4 alkyl)2;
C(S)N(H)-(Ci-C4 alkyl);C(S)N(C 1-C4 EIlCyI)2;
C(NH)N(H)-(C 1-C4 alkyl); C(NH)N(C 1-C4 alkyl) 2;
C(NCH 3)N(H)-(C 1-C4 alkyl); C(NCH 3)N(C 1-C4 alkyl)
2; C(O)-(C 1-C4 alkyl); C(NH)-(C 1-C4 alkyl);
C(NCHs)-(C 1-C4 alkyl); C(NOH)-(C 1-C4 alkyl);
C(NOCHs)-(C 1-C4 alkyl); CN; CHO; CH2OH; CH2O-(Ci-C 4
alkyl); CH2NH2; CH2N(H)-(C 1-C4 alkyl); CH2N(C 1-C4
alkyl) 2; aryl; heteroaryl; cycloalkyl; and
heterocyclyl. The term "cleave" or "cleaving" means
splitting a complex molecule into at least two
separate molecules. "Cleavage products" are the
separate molecules which result from cleaving. The
term "metabolite" refers to a composition which
results from a metabolic process. Examples f the
results of metabolism on the compounds of the present
invention include addition of -OH, hydrolysis, and
cleavage. The term "polymorphs" refers to the various
crystalline structures of the compounds of the present
invention. This may include, but is not limited to,
crystal morphologies (and amorphous materials), all
crystal lattice forms, and all salts. Salts of the
present invention can b e crystalline and may exist as
more than one polymorph. Each polymorph forms another
aspect of the invention. Hydrates as well as anhydrous
forms of the salt are also encompassed by the
invention. "Teoc" is
2-(trimethylsilyl)ethoxycafbonyl"Et" is ethyl
(-CH2CH3) or ethylene (-CH2CH2-). "Me" is methyl
(-CH3) or methylene (-CH2-). "Boc" is
tert-butyloxycarbonyl. "PhCH2" is benzyl. The term
"pharmaceutically-acceptable tricyclic moiety" is
meant to include, but is 



not limited to, benzocycloheptapyridyl,
benzodiazepinyl, and benzozapinyl In another
embodiment of the present invention, the DPP-IV
inhibiting compounds are used in the manufacture of a
medicament for the treatment of a disease mediated by
an DPP-IV enzyme. In another aspect, the DPP-IV
inhibiting compounds of the present invention are used
in combination with another disease modifying drug.
Examples of other disease modifying drugs include, but
are not limited to: (a) other dipeptidyl peptidase IV
(DPP-IV) inhibitors such as Vildagliptin (Novartis),
Sitagliptin (Merck&Co.), Saxagliptin (BMS); (b)
insulin sensitizers including (i) PPARg agonists such
as the glitazoes (e.g. troglitazone, pioglitazone,
edaglitazone, rosiglitazone, and the like) and other
PPAR ligands, including PPARa/g dual agonists such as
muraglitazar (BMS) and tesaglitazar (AstraZeneca), and
PPARa agonists such as fenofibric acid derivatives
(gemfibrozil, clofibrate, fenofibrate and
bezafibrate), (ii) biguanides such as metformin and
phenformin, and (iii) protein tyrosine phosphatase-lB
(PTP-IB) inhibitors; (c) insulin or insulin mimetics;
(d) incretin and incretin mimetics such as (i)
Exenatide available from Amylin Pharmaceuticals, (i)
amylin and amylin mimetics such as pramlintide
acetate, available as Symlin(r), (iii) GLP-I, GLP-I
mimetics, and GLP-I receptor agonists, (iv) GIP, GIP
mimetics and GIP receptor agonists; (e) sulfonylureas
and other insulin secretagogues, such as tolbutamide,
glyburide, glipizide, glimepiride, meglitinides, and
repaglinide; (f) a-glucosidase inhibitors (such as
acarbose and miglitol); (g) glucagon receptor
antagonists; (h) PACAP, PACAP mimetics, and PACAP
receptor agonists; (i) cholesterol lowering agents
such as (i) HMG-CoA reductase inhibitors (lovastatin,
simvastatin, pravastatin, cerivastatin, fluvastatin,
atorVastatin, itavastatin, and rosuvastatin, and other
statins), (ii) sequestrahts such as cholestyramine,
colestipol and dialkylaminoalkyl derivatives of a
cross-linked dextran, (iii) nicotinyl alcohol,
nicotinic acid or a salt thereof, (iv) PPARa agonists
such as fenofibric acid derivatives (gemfibrozil,
clofibrate, fenofibrate and bezafibrate), (v) PPARa/g
dual agonists such as muraglitazar (BMS) and
tesaglitazar (AstraZeneca), (vi) inhibitors of
cholesterol absorption, such as betasitosterol and
ezetimibe (vii) acyl CoAxholesterol acyltransferase
inhibitors such asavasimibe, and (viii) anti-oxidants
such as probucol; (j) PPARd agonists such as GW-501516
from GSK; (k) anti-obesity compounds such as
fenfluramine, dexfenfluramine, phentemine,
sibutramine, orlistat, neuropeptide Yl or Y5
antagonists, MTP inhibitors, squalene synthase
inhibitor, lipoxygenase inhibitor, ACAT inhibitor,
Neuropeptide Cannabinoid CB-I receptor antagonists,
CB-I receptor inverse agonists and antagonists, fatty
acid oxidation inhibitors, appetite suppressants (1)
adrenergic receptor agonists, melanocortin receptor
agonists, in particular - melanocortin-4 receptor
agonists, ghrelin antagonists, and melanin-
concentrating hormone (MCH) receptor antagonists; (m)
ileal bile acid transporter inhibitors; (n) agents
intended for use in inflammatory conditions such as
aspirin, non steroidal anti-inflammatory drugs,
glucocorticoids, azalfidine, and selective
cyclooxygenase-2 inhibitors; (o) antihypertensive
agents such as ACE inhibitors (enalapril, lisinopril,
captopril, quinapril, fosinoprol, ramipril, spirapril,
tandolapril), angiotensin-II (AT-I) receptor blockers
(losartan, candesartan, irbesartan, valsartan,
tehnisartan, eprosartan), beta blockers and calcium
channel blockers; and (p) glucokinase activators
(GKAs); (q) agents which can be used for the
prevention, delay of progression or treatment of
neurodegenerative disorders, cognitive disorders or a
drug for improving memory such as anti-inflammatory
drugs, antioxidants, neuroprotective agents, glutamate
receptor antagonists, acetylcholine esterase
inhibitors, butyrylcholinesterase inhibitors, MAO
inhibitors, dopamine agonists or antagonists,
inhibitors of gamma and beta secretases, inhibitors of
amyloid aggregation, amyloid beta peptide, antibodies
to amyloid beta peptide, inhibitors of
acetylcholinesterase, glucokinase activators, agents
directed at modulating GABA, NMDA, cannabinoid, AMPA,
kainate, phosphodiesterase (PDE), PKA, PKC, CREB or
nootropic systems; ( r ) leukocyte growth promotors
intended for the treatment and prevention of reduced
bone marrow production, infectious diseases, hormone
dependent disorders, inflammatory diseases, HIV,
allergies, leukocytopenia, and rheumatism; (s) SGLT2
inhibitor; (t) glycogen phosphorylase inhibitor; (u)
aP2 inhibitors; (v) aminopeptidase N inhibitor (w)
vasopeptidase inhibitors like neprilysin inhibitors
and/or ACE inhibitors or dual NEP/ACE inhibitor; (x)
growth hormone secretagogue for enhancing growth
hormone levels and for treating growth retardation /
dwarfism or metabolic disorders or where the disorder
is an injury, or a wound hi need of heating, or a
mammalian patient recovering from surgery; (y) 5-HT 3
or 5-HT 4 receptor modulators (tegaserod, cisapride,
nor-cisapride, renzapride, zacopride, mosapride,
prucalopride, buspirone, norcisapride, cilansetron,
ramsetron, azasetron, ondansetron, etc.);(Za) aldose
reductase inhibitors; (Zb) sorbitol dehydrogenase
inhibitors; (Zc) AGE inhibitors; (Zd) erythropoietin
agonist such as EPO, EPO mimetics, and EPO receptor
agonists. In a further aspect, the DPP-IV inhibiting
compounds of the present invention are used in the
treatment diseases or symptoms mediated by an DPP-IV
enzyme. Examples of diseases or symptoms mediated by a
DPP-TV enzyme include, but are not limited to, Type p
(Type-2) Diabetes and Related Disorders, such as
hyperglycemia, low glucose tolerance, insulin
resistance, obesity, lipid disorders, dyslipidemia,
hyperlipidemia, hypertriglyceridemia,
hypercholesterolemia, low HDL levels, high LDL levels,
atherosclerosis and its 30 sequelae, vascular
restenosis, irritable bowel syndrome, inflammatory
bowel disease, including Crohn's disease and
ulcerative colitis, other inflammatory conditions,
pancreatitis, abdominal obesity, neurodegenerative
disease, retinopathy, nephropathy, neuropathy,
cataracts, glaucoma, glomerulosclerosis, foot 



ulcerations and unlcerative colitis, altered
gastrointestinal motility, Syndrome X, ovarian
hyperandrogenism, polycystic ovarian syndrome,
premenstrual syndrome, other disorders where insulin
resistance is a component. In Syndrome X, also known
as Metabolic Syndrome, obesity is thought to promote
insulin resistance, diabetes, dyslipidemia,
hypertension, and increased cardiovascular risk,
growth hormone deficiency, neutropenia, neuronal
disorders, tumor invasion and metastasis, benign
prostatic hypertrophy, gingivitis, osteoporosis,
frailty of aging, intestinal injury, benign prostatic
hypertrophy (BPH), and sperm motility/male
contraception. In a further aspect, the DPP-IV
inhibiting compounds of the present invention are
useful for the prevention, delay of progression or the
treatment of an early cardiac or early cardiovascular
diseases or damages, renal diseases or damages, heart
Failure, or heart Failure associated diseases like (i)
cardiovascular diseases or damages e.g. cardiac
hypertrophy, cardiac remodelling after myocardial
infarction, pulmonary congestion and cardiac fibrosis
in dilated or in hypertrophic cardiomyopathy,
cardiomyopathy such as dilated cardiomyopathy or
hypertrophic cardiomyopathy, mesanglial hypertrophy,
or diabetic cardiomyopathy, left or right ventricular
hypertrophy, arrhythmia, cardiac dysrhythmia, syncopy,
angina pectoris, cardiac bypass reocclusion,
intermittent claudication, diastolic and/or systolic
dysfunction, diabetic myopathy, stroke prevention in
congestive heart failure, hypertrophic medial
thickening in arteries and/or large vessels,
mesenteric vasculature hypertrophy or
artherosclerosis, preferably artherosclerosis in
mammalian patients with hypertension of diabetes; (ii)
renal diseases or damages like renal hyperfiltration
such as after portal renal ablation, proteinuria in
chronic renal disease, renal arteriopathy as a
consequence ofhypertension, nephrosclerosis,
hypertensive nephrosclerosis or mesanglial
hypertrophy; (iii) Heart Failure to be treated is
secondary to idiopathic dilated cardiomyopathy and/or
coronary ischemic disease; In another aspect, the
DPP-IV inhibiting compounds of the present invention
are used for the prevention, the delay of the onset,
the delay of progression or the treatment of
neurodegenerative disorders, cognitive disorders and
for improving memory (both short term and long term)
and learning ability wheiin the (i) neurodegenerative
disorder is dementia, senile dementia, schizophrenia,
mild cognitive impairment, Alzheimer related dementia,
Huntington's chores, tardive dyskinesia,
hyperkinesias, mania, Morbus Parkinson, Steel- Richard
syndrome, Down's syndrome, myasthenia gravis, nerve
and brain trauma, vascular amyloidosis, cerebral
haemorrhage I with amyloidosis, brain inflammation,
Friedrich ataxia, acute confusion disorders, acute
confusion disorders with apoptotic necrocytosis,
amyotrophic lateral sclerosis, glaucoma, and
Alzheimer's disease; (ii) cognitive disorders like
cognitive deficits associated with schizophrenia,
age-induced memory impairment, cognitive deficits
associated with psychosis, cognitive impairment
associated with diabetes, cognitive deficits
associated with post-stroke, memory defects associated
hypoxia, cognitive and attention deficits associated
with senile dementia, attention deficits disorders,
memory problems associated with mild cognitive
impairment, impaired cognitice function associated
with vascular dementia, cognitive problems associated
with brain tumors, Pick's disease, cognitive deficits
due to autism, cognitive deficits post
electroconvulsive therapy, cognitive deficits
associated with traumatic brain injury, amnesic
disorders, deliriums, vitamin deficiency, dementias,
impaired cognitive function associated with
Parkinson's disease, attention-deficit disorders;
(iii) prevention of memory impairment as a result of
Alzheimer disease, Creutzfeld-Jakob disease, Pick
disease, Huntington disease, AIDS, brain injury, brain
aneurysm, epilepsy, stroke, toxicant exposure, mental
retardation in children, Huntington's disease; (iv) to
improve learning speed and potential in educational
and rehabilitation contexts. In another aspect, the
DPP-IV inhibiting compounds of the present invention
are used for stimulating an immune response in a
subject having or at risk of having cancer wherein the
cancer is selected from the group consisting of basal
cell carcinomas including cancers of the binary tract,
bladder, urinary system, bone, brain, breast,
cervical, endometrial, ovarian, uterine,
choriocarcinoma, central nervous system* colon and
rectal cancers, connective tissue cancer, cancer of
the digestive system, esophageal, gastric, stomach,
larynx, liver, pancreatic, colorectal, renal cancers;
cancers of the urinary system; cancers of eye, head
and neck, oralcavity, skin, prostate; cancers of
biliary tract, testicular, thyroid; intra- epithelial
neoplasm, leukemia, acute myeloid leukemia, acute
lymphoid leukemia, chronic myeloid leukemia, chronic
lymphoid leukemia; and other cancers of the
respiratory system, lung, small cell lung, non-small
cell lung; lymphoma, Hodgkin's lymphoma, Non-Hodgkin's
lymphoma; melanoma, myeloma, neuroblastoma,
retinoblastoma, fibrosarcoma (bone or connective
tissue sarcoma), rhabdomyosarcoma; and other cancers
including neoplastic conditions, adipose cell tumors,
adipose cell carcinomas, such as liposarcoma,; In a
further aspect, the DPP-IV inhibiting compounds of the
present invention are useful for the treatment or
prophylaxis of chronic inflammatory diseases such as
autoimmune disorders like rheumatoid arthritis,
systemic lupus erythematosus, multiple sclerosis,
psoriasis, allergies or asthma. In another aspect, the
DPP-IV inhibiting compounds of the present invention
may be useful in the treatment of pain, neuropathic
pain, rheumatoid pain, osteoarthritis pain, anesthesia
adjunct in mammalian patients undergoing surgery,
chronic pain in advanced cancer, treatment of
refractory diarrhea, biliary pain caused by
gallstones. In a further aspect, the DPP-IV inhibiting
compounds of the present invention are 



useful for the treatment of mammalian patients
undergoing islet/pancreas transplantation, for the
prevention or the delay of transplant rejection, or
allograft rejection in transplantation, for improving
pancreatic function by increasing the number and size
of pancreatic beta-cells in the treatment of Type 1
diabetes patients, and for improving pancreatic
function by increasing the number and size of
pancreatic beta-cells in general. Furthermore, the
DPP-IV inhibiting compounds of the present invention
are useful for the treatment of mammalian patients
with acne, skin disorders (e.g. pigmentation disorders
or psoriasis), scleroderma, mycoses; anxiety, anxiety
neurosis, major depression disorder, drug abuse,
alcohol addiction, insomnia, chronic fatigue, sleep
apnea; anorexia nervosa; epilepsy; migrane;
encephalomyelitis; osteoarthritis, osteoporosis,
calcitonin-induced osteoporosis; male and female
sexual dysfunction, infertility; Type 1 diabetes;
immunosuppression, HTV infection; hematopoiesis,
anemia; and for weight reduction. In a further aspect,
the DPP-IV inhibiting compounds of the present
invention are useful for the prevention, delay of
progression or treatment of (i) bacterial infections
from Escherichia coli, Staphylococcus, Streptoococcus,
Pseudomonas, Clostridium difficile infection,
Legionella, Pneumococcus, Haemophilus, Klebsiella,
Enterobacter, Citrobacter, Neisseria, Shigella,
Salmonella, Listeria, Pasteurella, Streptobacillus,
Spirillum, Treponema, Actinomyces, Borrelia,
Corynebacterium, Nocardia, Gardnerella,
Campylobacter,Spirochaeta, Proteus, Bacteriodes,
Helicobacter pylori, and anthrax infection; (ii)
mycobacterial infection from tuberculosis and leprosy;
(iii) viral infection from HTV, Herpes simplex virus
1, Herpes simplex virus 2, Cytomegalovirus, hepatitis
A virus, hepatitis B virus, hepatitis C virus, human
papilloma virus, Epstein Barr virus, rotavirus,
adenovirus, influenza A virus, respiratory syncytial
virus, varicella-zoster virus, small pox, monkey pox
and SARS; (iv) fungal infection from candidiasis,
ringworm, histoplasmosis, blastomycosis,
paracoccidioidomycosis, cryptococcosis, aspergillosis,
chromomycosis, mycetoma infections^
pseudallescheriasis, Tinea versicolor infection; (v)
parasite infection from amebiasis, Trypanosoma cruzi,
Fascioliasis, Leishmaniasis, Plasmodium,
Onchocerciasis, Paragonimiasis, Trypanosoma brucei,
Pneumocystis, Trichomonas vaginalis, Taenia,
Hymenolepsis, Echinococcus, Schistosomiasis,
neurocysticerosis, Necator americanus, and Trichuris
trichuria. The compounds from this invention are
suitable for oral, sublingual, rectal, topical,
parenteral (including subcutaneoms, intramuscular, and
intravenous), ocular (ophthalmic), pulmonary (aerosol
inhalation), or nasal administration, although the
most suitable route in any given case will depend on
the nature and severity of the conditions being
treated and on the nature of the active ingredient.
The compounds from this invention are conveniently
presented in unit dosage form and prepared by any of
the methods well-known in the art of pharmacy. The
PPP-IV inhibiting compounds of the present invention
are synthesized by the general method shown in Schemes
1-14. Generic schemes General synthetic schemes for
the preparation of tricyclic building blocks of this
invention:SCHEME l base soh solw Commercially
available bromotoluene derivatives were treated with
n-butyllithium and heated, followed by treatment with
dry-ice in an appropriate solvent to afford the
desired compound. Alternatively, the acid can be
prepared by Grignard reaction followed by treatment
with dry-ice in an appropriate solvent. Esterification
of the compound followed by NBS bromination and
subsequent conversion to the phosphonium salt in a
suitable solvent and heating affords the desired
compound. Wittig reaction of the phosphonium salt with
a suitable aldehyde in an appropriate solvent and
heating, followed by saponification of the ester
moiety arid subsequent catalytic hydrogenation affords
the desired compound. Cyclisation of the compound with
polyphosphoric acid in sulfolane and heating affords
the desired compound after purification. For R1 =
COOMe the tricyclic product from thepolyphosphoric
acid step was treated with thionylchloride in an
alcohol. Reduction of the ketone with a metal hydride
in an appropriate solvent yields the compound after
purification. Treatment of the alcohol with
thionylchloride in a suitable solvent affords the
final desired compound. In order to obtain the
compounds with R1 = R2 = COOMe, the tricyclic product
from the polyphosphoric acid step with R1= COOH and R2
= Br was treated with CuCN in a suitable solvent,
followed by saponification of the nitrile to the acid.
Ester formation using thionylchloride in an alcohol
and reduction of the ketone with a metal hydride in an
appropriate solvent yields the compound after
purification. Treatment of the alcohol with
thionylchloride in a suitable solvent affords the
final desired compound. Alternative synthetic scheme
for the preparation of tricyclic building blocks of
this invention: SCHEME 2 1. KCN, Pd-catalyst base,
ligand, solvent 1. NaBH solven 2. KOH, solvent 2.
SOCIJ, solved 3. SOCI2 alcohol 1. NaBH4, solvent 



2. SOOI2, solvent Commercially available bromotoluene
derivatives are treated with Magnesium in a Grignard
reaction followed by treatment with dry-ice in an
appropriate solvent to yield the desired acid. This
acid is then treated with sec-butyllithium in an
appropriate solvent at lower temperature. The anion is
added at lower temperature to a solution of a
commercially available benzylchloride in an
appropriate solvent to afford the desired compound.
Cyclisation of the compound with polyphosphoric acid
in sulfolane and heating affords thedesired compound.
To obtain the compounds with R1 = R2 = COOMe, the
tricyclic product from the polyphosphoric acid step
with R1 = R2 = Cl was treated with KCN, a Pd-catalyst,
a suitable ligand and a suitable base in an
appropriate solvent to afford the dicyano compound,
which was converted to the diacid by treatment with
base in a suitable solvent. Ester formation using
thionylchloride in an alcohol and reduction of the
ketone with a metal hydride in an appropriate solvent
yields the compound after purification. Treatment of
the alcohol with thionylchloride in a suitable solvent
affords the final desired compound. General synthetic
scheme for the preparation of aldehyde building blocks
of this invention: SCHEME 3 . fumaryl chloride solvent
1. 03,-78 C solvent 2. (CHa)2S Commercially available
prolinamide is treated with fumarylchloride in an
appropriate solvent to afford the desired compound.
This compound is then treated with oxalylchloride in
dimethylformamide to afford the desired compound after
purification. Alternatively, the coupling product of
prolinamide with fumarylchloride can be treated with
trifluoroacetic acid anhydride in a suitable solvent
to afford the desired compound. Ozonolysis of this
compound at - 78 0C in a suitable solvent, followed by
reductive workup affords the desired final compound as
a mixture of the aldehyde and its methyl hemiacetal.
Treatment of 2-Aza-bicyclo[3.1.0]hexane-3-carboxylic
acid amide, prepared according to WO 01/68603, in the
same manner as described above yields the desired
final compound containing a cyclopropyl moiety at the
4,5-position of the pyrrolidine moiety. General
synthetic scheme for the preparation of tricyclic
compounds of this invention with R3 = H:SCHEME 4 O
A-B-D A-B-D A-B-D The reaction of substituted or
unsubstituted tricyclic chlorides with an amino
derivative in a suitable solvent as described above
affords the desired final product after purification.
Substituted or unsubstituted tricyclic chlorides are
treated in an appropriate solvent with an excess of
suitable amines to afford the desired product after
purification. In case the reaction product contains
additional amino protecting groups like Boc, they are
cleaved by acid treatment to afford the desired
compound. Using these amines for a ncleophilic
displacement reaction in a suitable solvent with a
suitable bromo derivative yields the final desired
product after purification. Alternatively, the amines
are treated with a suitable aldehyde (D-CHO) via
reductive amination to afford the final compound after
purification. General synthetic scheme for the
preparation of tricyclic compounds of this invention
with Z = N: SCHEME 5 solventSubstituted or
unsubstituted tricycles containing a nitrogen at the
doubly benzylic position are treated with
bromoacetylbromide and heated to afford the desired
compounds. Treating these compounds with sodium azide
or sodium cyanide in a suitable solvent and heating
affords the desired azido r cyano compounds after
purification. Catalytic hydrogenation or reduction
with Lithium aluminium hydride in a suitable solvent
affords the desired amine compounds. Using these
amines for a nucleophilic displacement reaction in a
suitable solvent with a suitable bromo derivative
yields the final desired product after purification.
General synthetic scheme for the preparation of
tricyclic compounds of this invention having H, OH or
no substituent at R3 SCHEME 6 Substituted or
unsubstitued tricyclic ketones with Y = C^)=C(Rs) are
treated with malonic acid at elevated temperatures to
afford the desired product after purification.
Thesecompounds are converted to the corresponding
amides by treatment with isobutylchloroformate and
ammonia. The amides are then converted to the desired
amine products with Y = C(IU)=C(R5) by reduction with
lithium aluminium hydride or to the desired amine
products with Y = C(R4Rs)C(R4Rs) by reduction with
lithium aluminium hydride followed by catalytic
hydrogenation with a suitable catalyst. Using these
amines for a nucleophilic displacement reaction in a
suitable solvent with a suitable bromo derivative
described above yields the final desired product after
purification. Treating tricyclic ketones in a
Reformatskij reaction affords the desired product
after purification. Reduction with LiAlH4 in a
suitable solvent affords the alcohol products with R3 



= OH after purification. Activation of one of the
hydroxyl groups with sulfonylchlbrides in a suitable
solvent followed by treatment with NaN3 affords the
desired compounds after purification. Reduction of the
azide reaction products with a catalyst in a suitable
solvent affords the desired amine compounds after
purification. Using these amines for a nucleophilic
displacement reaction in a suitable solvent with a
suitable bromo derivative described above yields the
final desired products after purification. Treating
the amines with R3 = OH with acid in a suitable
solvent yields the desired unsaturated amine products.
Using these amines for a nucleophilic displacement
reaction in a suitable solvent with a suitable bromo
derivative described above yields the final desired
products after purification. General synthetic schemes
(7-9) for the preparation of tricyclic compounds of
this invention with R3 = nitrile, amide, tetrazolyl or
N-alkyl-tetrazolylSCHEME 7 Substituted or
unsubstituted suberylchlorides are treated in a
suitable solvent with a slight excess of AgCN and
heated to afford the desired product after
purification. The hitrile containing compound is then
treated with sodium hydride in a suitable solvent and
heated. The mixture is then treated at rt with a
suitable dibromoalkane and heated to give an
intermediate which after treatment with sodium azide
or potassium phthalimide in an appropriate solvent and
heating affords the desired compound after
purification. Treating the mixture after the addition
of sodium hydride at rt with a suitable sulfamidate in
an appropriate solvent affords the desired
Teoc-protected compound after heating for several
hours and subsequent purification. Catalytic
hydrogenation of compounds with R' = N3 in a suitable
solvent and in the presence of a slight excess of acid
affords the free amine compounds. Coupling of these
amines with a suitable aldehyde (CHO-D) via reductive
amination and subsequent purification affords the
final desired compounds with R3 = CN.SCHEME 8
Catalytic hydrogenation of compounds with R3 = CN and
R' = N3 in a suitable solvent and in the presence of a
slight excess of acid affords the free amine
compounds. Treatment of the hydrogenation products
with sulphuric acid affords the desired compounds
after purification. In case R1 = R2 =}= COOH, the
amines are reacted with a suitable aldehyde (DCHO) in
an appropriate solvent to yield the desired final
compounds with R = CONH2 and R1 = R2 =I=COOH, CONR4R5,
COOMe. I case R1 = COOH, the amines are treated with
BoC O in a suitable solvent to afford the
Boc-protected amines. These compounds are then treated
with ethylchloroformate, followed by treatment with an
amine to yield the desired compounds after
purification. The compounds are then treated with
acid, followed by reaction with a suitable aldehyde
(D-CHO) in an appropriate solvent to yield the desired
final compounds with R = CONH and R1 = CONR4R5 after
purification.The compounds with R3 = CN and R' =
N-phthaloyl are treated with an excess of
trimethylsilyl azide and Bu2SnO in an appropriate
solvent and heating to afford the desired compounds
with R = tetrazolyl and R' = N-phthaloyl. In case R1 =
R2 =j= COOH, the compounds are treated with hydrazine
hydrate at elevated temperature in an appropriate
solvent to yield the desired amines with R3 =
tetrazoyl. The reaction of these amines with a
suitable aldehyde (D-CHO) in an appropriate solvent
affords the desired final compound with R3 tetrazoyl
and R1 = R2 =|= COOH, CONR4R5, COQMe after
purification. In case R1 = COOMe, the compounds are
treated with an appropriate amine in a suitable
solvent to afford the free amine compounds. Protection
of the amines with BoC2O affords the Boc- protected
products after purification. Saponification of the
ester moieties affords the desired NH-Bocprotected
carboxylic acid derivatives. The acid derivates are
then treated with ethylchloroformate, followed by an
amine to afford the desired products after acid
treatment. The reaction of these amines with a
suitable aldehyde (D-CHO) in an appropriate solvent
affords the desired final compound with R3 = tetrazoyl
and R1= CONR4R after purification. SCHEME 9 1. acid
solvent 2. D-CHO D-CHO, solvent solvent. A-B-D A-B-D
The NH Teoc-protected compounds with R3 = CN and R1=
R2 = COOMe or R1 = R2 = Hal were treated with
hydroxylarnine hydrochloride and an excess of base at
elevated temperatures in an appropriate solvent to
afford the desired compounds with R3 = CONH2 after
purification. The same NH Teoc protected compounds are
also reacted with sodium azide and ammonium chloride
in a suitable solvent to yield the desired compounds
with R3 = tetrazoyl after purification. Further
reaction of the compound with R = tetrazoyl with
methyliodide and base in a suitable solvent leads to
the formation of the desired compound with R =
N-Me-tetrazoyl after purification. For the compounds
with R = tetrazoyl, N-Me-tetrazoyl and R1 = R2 =
COOMe, Hal, the Teoc protecting group is removed by
treatment with acid to afford the desired amine
compounds. The reaction of these amines with a
suitable aldehyde (D-CHO) in an appropriate solvent
affords the desired final compound with R3 =
tetrazoyl, N-Me-tetrazoyl and R1= R2 = COOMe, Hal
after purification. For the compounds with R3 =
tetrazoyl, N-Me-tetrazoyl and R1 R2 = COOMe, the ester
moieties are removed by treatment with base in an
appropriate solvent to afford the desired dicarboxylic
acid derivatives after purification. Treatment of
these compounds with ethylchloroformate, followed by
an amine yields the desired amine compounds with R3 =
tetrazoyl, N-Metetrazoyl and R1= R2 = CONR4R5 after
purification. Cleavage of the Teoc protecting group
with acid affords the corresponding amine compounds.
The reaction of these amines with a 



suitable aldehyde (D-CHO) in an appropriate solvent
affords the desired final compounds with R3 =
tetrazoyl, N-Me-tetrazoyl and R1 = R2 = CONR4Rs after
purification. To obtain the. desired final compounds
with R = tetrazoyl, N-Me-tetrazoyl and R1 = R2 = COOH
after purification, the amide formation steps 2 and 3
are omitted. General synthetic scheme for the
preparation of tricyclic compounds of this invention
with R3 = heteroaryl (e.g., oxadiazolone or
trifluroroxadiazole) SCHEME 10 HCI 1. base, solvent 2.
ethylchloroformate base, solvent 3. amine 4. acid,
solvent R = oxadiazolone, CF3-oxadiazole R =
oxadiazolone, CF3-oxadiazole D-CHO solvent A-B-D The
NH Teoc-protected compounds with R3 = CN and R1= R2 =
COOMe were treated with hydroxylamine hydrochloride
and a base at elevated temperatures, followed
bydiethylcarbonate in an appropriate solvent to afford
the desired compounds with R3 = oxadiazolone after
purification. In case trifluoroacetic acid anhydride
and base are used in a suitable solvent for step 2 of
the above scheme, the desired compounds with R3 = CF3-
oxadiazole are obtained after purification. The
compounds with R3 = oxadiazolone and R3 =
CF3-oxadiazole are then treated with base to afford
the dicarboxylic acid derivatives. These acids are
treated with ethylchloroformate, followed by an amine
to afford the desired NHTeoc protected compounds with
R3 = oxadiazolone, CF3-oxadiazole and R1= R2 = CONR4R5
after purification. Cleavage of the Teoc protecting
group with acid affords the corresponding amine
compounds. The reaction of these amines with a
suitable aldehyde (D-CHO) in an appropriate solvent
affords the desired final compounds with R =
oxadiazolone, CF3- oxadiazole and Ri = R = CONR4R
after purification. General synthetic scheme for the
preparation of tricyclic compounds of this invention
with R3 tetrazole and Y = CONR4 SCHEME 11 1. TMS-N3
Bu2SnO solvent 2, N2H4 solvent Anthraquinone
derivatives are treated with sodium azide and
sulphuric acid hi a suitable solvent to yield the
desired compounds. These compounds are then treated
with alkyl halides and base in a suitable solvent to
obtain the desired compounds after purification.
Reaction of theses compounds with tosylmethyl
isocyanide and base in a suitable solvent,follwed by
treatment with dibromoethane and potassium phthalimide
affords the desired compounds with R3 = CN and R' =
=N-phthaloyl after purification. The reaction of these
compounds with trimethylsilyl-azide and dibutyltin
oxide in a suitable solvent affords the compounds with
R3 = tetrazoyl and R' = N-phthaloyl. Cleavage of the
protecting group with hydrazine hydrate affords the
desired amines, which are reacted with a suitable
aldehyde (DCHO) in an appropriate solvent to afford
the desired final compound with R3 = tetrazoyl. The
desired final compound with R = tetrazoyl and R4 = H
can be obtained by omitting the alkylation step with
alkyl halides in the above scheme. General synthetic
scheme for the preparation of compounds with bridged
piperazinones of this invention with R14a>b =(=O)
SCHEME 12 rt or or rt A commercially available
hydroxyl-proline derivative is treated with base and
alkylated with allylbromide in an appropriate solvent
to afford the allyl-protected amino acid after
purification. This compound is then treated at -30 0C
with an appropriate base, trifiic anhydride and then
an appropriately protected diamino acid in an
appropriate solvent to afford the desired compound
after purification. After cleavage of the ester moiety
with palladium(O) in an appropriate solvent, the
compound is treated with EDCI and base in an
appropriate solvent to afford the desired compound
after purification. Cleavage of Fmoc protecting group
by treatment with an suitable base affords the desired
product. The free amine is then treated in the
presence of an suitable polymer supported base with
sulfnyl chlorides, acid chlorides or isocyanates to
afford the desired compounds after
purification.Removal of the Boc-protecting group with
acid in a suitable solvent affords the final desired
compounds after purification. Starting with the
enantiomers of the amino acid derivatives above, and
proceeding through the general procedures as described
above, the enantiomeric piperazinone derivatives can
be made. General synthetic scheme for the preparation
of compounds with bridged piperazinones of this
invention with R13a'b - (=0) 



SCHEME 13 FmocH , A-B-D After removing the Fmoc group
of the commercially available amino acid with Et2NH,
the primary amine is treated in an appropriate solvent
with aldehydes or ketones in a reductive animation
reaction to afford the desired products.
Alternatively^ the commercially available
N-Boc-protected hydroxy amino acid ester can be
treated with trifluoroacetic acid anhydride. The
nucleophilic displacement reaction of the triflate
with commercially available amines affords the desired
products, after saponification of the ester moiety
with base and purification. These compounds are then
treated with EDCl and a base in an suitable solvent to
afford the cyclic amides after purification. These
compounds are converted to the desired products by
removing the Boc-protection group. These compounds are
then reacted in a suitable solvent with a cyclic
sulfamidate, derived from a serine derivative, in the
presence of base. Saponification of the ester of the
reaction product with a suitable base yields the
desired acid compounds after purification. Further
treatment of the free acids with EDCI in the presence
of an appropriate base and a suitable amine
derivative, followed by acidic removal of the
Boc-protecting group yields the desired compounds
after purification.Starting with the enantiomers of
the amino acid and amine derivatives above, and
proceeding through the general procedures as described
above, the enantiomeric piperazinone derivatives can
be made. General synthetic scheme for the preparation
of compounds with bridged piperazines of this
invention with R13a>b and R14a'b = H SCHEME 14 1.
base, rt solvent 2. EDCI, amine base, solvent TMSI, rt
solvent A-B-D The commercially available bridged
piperazine derivate is treated with a commercially
available aziridine ester in an appropriate solvent to
afford the desired compound after purification. After
acidic removal of the Boc-protection group, the
desired product reacts in presence of a base with an
acid chloride or sulfonic acid chloride to yield the
desired products after purification. After basic
saponification, the free acids are treated with EDCI
in the presence of an appropriate base and a suitable
amine derivative to afford the desired compounds after
purification. The Cbz-protecting group is then removed
by treatment with TMSI and subsequent purification to
afford the desired final compounds. Starting with the
enantiomers of the amine and aziridine derivatives
above, and proceeding through the general procedures
as described above, the enantiomeric piperazine
derivatives can be made. As can be seen by the generic
schemes, each of the structures of "B" bonds to the
"A" structures on its left side and to the "D"
structures on its right side as each is depicted
below. The compound A-B-D chooses an "A" which
includes the following:A is desirablyThe "B"
structures are chosen from: structure (a), (b), (c),
and (d). More desirably, B is structure (b) The "D"
structures are chosen from: The substituents are
selected as follows: E, G5 andM represent a three ring
system wherein M shares two carbon atoms with each ofE
and G; E and G are each independently selected from
^membered aryl, 5-membered heteroaryl; 6-membered
heteroaryl; a 5-7-membered saturated or partially
saturated carbocyclic ring; and a 5-7 membered
saturated or partially saturated heterocyclic ring;
desirably E and G are substituted phenyl; M is a
5-7-membered saturated or partially saturated
carboxylic or heterocyclic ring, or a 5-6-membered
aromatic or heteroaromatic ring. E may be substituted
with one or more R1 groups; G may be substituted with
one or more R2 groups; X and Y are divalent and are
each independently: a bond, CR4R5, 0 , NR4, S, S=O,
S(=0) 2, C(=0), (C=O)N(R4), S(=O)2N(R4), C=N-OR4,
-C(R4R5)C(R4R5)-, -C(R4)=C(R5)-, -C(R4R5)NR4-,
-C(R4R5)O-, -C(R4R5)S(=O)r , -(C=O)O-, -(C=NRa)N(R4)-,
-(C=NR )-, N(C=O)NR 4NR5, N(C=O)R4 N(C=O)OR4,
NS(=O)2NR4NR5, NS(=O)2R4; or aryl, heteroaryl,
cycloalkyl or heterocyclic ring, all may be optionally
substituted; R1and R2 are each independently: halogen,
CF3, COR4, OR4, NR4R5, NO2, CN, SO2OR4, CO2R4,
CONR4R5, CO2H, SO2NR4R5, S(O) R4, SO3H, OC(O)R4,
OC(O)NR4R5, NR4C(O)R5, NR4CO2R5,
(C0-C6)-alkyl-C(=NRa)NHR4, (C0-C6)-alkyl-C(=NR 4)NHRa,
(C0- C6)-alkyl-NR4C(=NR4)NR4R5, (C0-C6)-alkyl-C(O)OR4,
(C0-C6)~alkyl-C(O)NR4R5, (C0-C6)- alkyl-C(O)-NH-CN,
O-(C0-C6)-alkyl-C(O)NR4R5, S(O)r (C0-C6)-alkyl-C(O)OR
4, S(O)r (C0- C6)-alkyl-C(O)NR 4R5,
(C0-C6)-alkyl-C(O)NR4-(C0-C6)-alkyl-NR4R5,
(C0-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR 4-C(0)R 5,
(C0-C6)-alkyl-NR4-C(0)OR 4, (Co-C6)-aUcyl-NR4-C(0)-NR
4R5, (C0-C6)-alkyl-NR 4-SO2NR4R5,
(C0-C6)-alkyl-NR4-SO2R4, hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, fluoroalkyl,
heterocycloalkylalkyl, haloalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl,
alkoxyalkyl or aminoalkyl, wherein alkyl, 



cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl,
alkoxyalkyl and aminoalkyl all of which may be
optionally substituted. Desirably ,R1 and R2 may be
defined independently as -H, -F, -Cl, -CONR4R5, -CO2H,
-CN or -SO2NR4R5 R2. R3 is absent or is halogen, CF3,
COR4, OR4,NR4R5, NO2, CN, SO2OR4, CO2R4, CONR4R5,
CO2H, SO2NR4R5, S(O) R4, SO3H, OC(O)R4,
OC(O)NR4R5,NR4C(O)R5, NR4CO2R5, (Co-C6)-alkyl-C(=NR
a)NHR4, (C0-C6)-alkyl-C(=NR 4)NHRa, (C0-C6)-alkyl-
NR4C(=NR4)NR4R5, (Co-C6)-alkyl-C(0)OR 4,
(C0-C6)-alkyl-C(O)NR 4R5, (C0-C6)-alkyl-C(O> NH-CN,
0-(Co-C 6)-alkyl-C(0)NR 4R5,
S(O)t-(C0-C6)-alkyl-C(O)OR 4, S(O)t-(C0-C6)-alkyl-
C(O)NR4R5, (C0-C6)-alkyl-C(0)NR 4-(Co-C6)-alkyl-NR4R5,
(C0-C6)-alkyl-NR4R5, (C0-C6)- alkyl-NR4-C(O)R5,
(C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)-alkyl-NR4-C(O)-NR4R5, (C0-C6)-
alkyl-NR4-SO2NR4R5, (Co-C6)-alkyl-NR4-S0 2R4,
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl,alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl all of
which may be optionally substituted. Desirably, R3 is
absent or is -H, -OH, -CO H, -CN, - CONR4R5, R5, aryl,
NH(C=O)R4, NH(SO2)R4, heteroaryl -SO3H, -PO3H2,
-CONR4R5, R5, aryl, NH(C=O)R4, or NH(SO2)R4, and more
desirably, R3 is -CONR4R5 or tetrazolyl. Ra is
hydrogen, CN5NO2, alkyl, haloalkyl, S(O)NR4R5,
S(O)tR4, C(O)OR4, C(O)R4, each occurrence of R4,R 5,
R20 and R2 1 are each independently: hydrogen, alkyl,
cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkynyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl and aminoalkyl are all optionally
substituted, or R4 and R5 when taken together with the
nitrogen to which they are attached complete a 3- to
8- membered ring containing carbon atoms and may
optionally contain a heteroatom selected from O, S, or
NR50 and the 3- to 8-membered ring may be optionally
substituted. Desirably, R4 and R5 are each
independently -H or alkyl. R50 is, in each occurrence,
R20 ,CN, NO2, S(O)NR20R2 1, S(O)tR20, C(O)OR20,
C(=NOR20)R2 1 or C(O)NR20R2 1; each occurrence of R7
and R8 are each independently: halogen, CF3, COR4,
OR4, NR4R5, NO2, CN, SO2OR4, CO2R4, CONR4R5, CO2H,
SO2NR4R5, S(O) R4, SO3H, OC(O)R4, OC(O)NR4R5,
NR4C(O)R5, NR4CO2R5, (C0-C6)-alkyl-C(=NR a)NHR4,
(C0-C6)-alkyl- C(=NR4)NHRa,
(C0-C6)-alkyl-NR4C(=NR4)NR4R5, (C0-C6)-alkyl-C(O)OR 4,
(C0-C )-alkyl- C(O)NR4R5, (C0-C6>alkyl-C(O)-NH-CN,
O-(C0-C6)-alkyl-C(O)NR 4R5, S(O)t-(C0-C6)-alkyl-
C(O)OR4, S(0) t-(Co-C6)-alkyl-C(0)NR 4R5,
(Co-C6)-alkyl-C(0)NR 4-(Co-C6)-alkyl-NR4R5,
(Co-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR4-C(O)R5,
(C0-C6)-alkyl-NR4-C(O)OR4, (C0-C6)-
alkyl-NR4-C(O)-NR4R5, (C0-C6)-alkyl-NR 4-SO2NR4R5,
(C0-C6)-alkyl-NR4-SO2R4, hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, fluoroalkyl,
heterocycloalkylalkyl, haloalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl,
alkoxyalkyl or aminoalkyl, wherein alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, fluoroalkyl,
heterocycloalkylalkyl, alkenyl, alkynyl, aryl,
heteroaryl,. arylalkyl, heteroarylalkyl, alkoxyalkyl
and aminoalkyl all may be optionally substituted.
Desirably, R7 and R8 are independently H or alkyl. R9
is H or C1-6 alkyl, desirably H. R10 is halogen, CF3,
COR4, OR4, NR4R5, NO2, CN, SO2OR4, CO2R4 CONR4R5,
CO2H, SO2NR4R5, S(O)tR4, SO3H, OC(O)R4, OC(O)NR4R5,
NR4C(O)R5, NR4CO2R5, (C0-C6>alkyl-C(=NR a)NHR4, (C0
C6)-alkyl^ (C0-C6)-alkyl-C(O)OR 4,
(C0-C6)-alkyl-C(O)NR 4R5, (C0-C )-alkyl-C(O)-NH-CN,
0-(C 0-C6)- alkyl-C(O)NR4R5,
S(O)t-(C0-C6)-alkyl-C(O)OR4, S(O)t-(C0-C6>alkyl-C(O)NR
4R5, (C0-C6)- alkyl-C(O)NR 4-(C0-C6)-alkyl-NR4R5,
(C0-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR4-C(O)R5, (C0-
C6)-alkyl-NR 4-C(O)OR4, (C0-C6)-alkyl-NR4-C(O)-NR4R5,
(C0-C6)~alkyl-NR4-SO2NR4R5, (C0-C6)-alkyl-NR4-SO2R4,
hydrogen, B(OH)2, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterbcycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or
aniinoalkyl, wherein alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, fluoroalkyl,
heterocycloalkylalkyl, alkenyl, alkynyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, alkoxyalkyl
and aniinoalkyl are all optionally substituted.
Desirably R10 is CN. R11 and R12 are each
independently: halogen, CF3, COR4, OR4, NR4R5, NO2,
CN, SO2OR4, CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O) R4,
SO3H, OC(O)R4, OC(O)NR4R5, NR4C(O)R5, NR4CO2R5,
(C0-C6)-alkyl-C(=NR a)NHR4, (C0-C6)-alkyl-C(=NR
4)NHRa, (C0- C6)-alkyl-NR 4C(=NR4)NR4R5,
(C0-C6)-alkyl-C(O)OR 4, (C0-C6>alkyl-C(O)NR 4R5,
(C0-C6)- alkyl-C(O)-NH-CN, O-(C0-C )-alkyl-C(O)NR 4R5,
S(O)t-(C0-C6)-alkyl-C(O)OR 4, S(O) -(C0-
C6)-alkyl-C(O)NR 4R5, (C0-C6)-alkyl-C(O)NR
4-(C0-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR4R5,
(Co-C6)-alkyl-NR 4-C(0)R 5, (Co-C )-alkyl-NR4-C(0)OR
4, (Go-C6)-alkyl-NR 4-C(0)-NR 4R5,
(Co-C6)-alkyl-NR4-S0 2NR4R5, (C0-C6)-alkyl-NR4-SO2R4,
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl all may be
optionally substituted; 



R13a and R13b are each independently R5 or together
are =0; Rl4a and R14b are each independently R5 or
together are =0; R13c and Rl4c are each independently
R5; Qa is CH or N; Qb is CH orN; U is -C(O)- ,
-C(=NR4)-, -(CR4R5-) p, NR50, S(=0) 2, C(=0),
(C=O)N(R4), N(R4XC=O), S(=O)2N(R4), N(R4)S(=O)2,
C=N-OR4, -C(R4)=C(R5)-, -C(R4R5) PNR50-,
N(R50)C(R4R5)p-, - 0-C(R 4R5) -, -C(R4R5)S(=O)r ,
-(C=O)O-, -(C=NRa)N(R4)-, -(C=NRa)-, N(C=O)NR4 NR5,
N(C=O)R 4, N(C=O)OR 4, NS(=O)2NR4 NR5, NS(^O) 2R4, or
an optionally substituted aryl,heteroaryl, cycloalkyl
or heterocyclic ring, all of which may be optionally
substituted. Desirably, U is CH . W is -CH 2- -S-,
-CHF- or -CF2-; Z is C or N; m is l , or 2; n is 0, 1,
or 2; p is 0 to 6; q is 0 to 6; and t is 0, 1, or 2.
Examples Compounds of the present invention having one
or more optically active carbons can exist as
racemates and racemic mixtures, diasteromeric mixtures
and individual diastereomers, enatiomeric mixtures and
single enantiomers, tautomers, atropisomers, and
rotamers, with all isomeric forms being included in
the present invention. Compounds described in this
invention containing olefinic double bonds include
both E and Z geometric isomers. Also included in this
invention are all salt forms, polymorphs, hydrates and
solvates. All of the above mentioned compounds are
included within the scope of the invention. The DPP-IV
inhibition activity of the DPP-IV inhibitor compounds
of the present invention may be measured using any
suitable assay known in the art. A standard in vitro
assay for measuring DPP-IV inhibitor activity is
described. The synthesis of DPP-IV inhibiting
compounds of the invention and their biological
activity assay are described in the following examples
which are not intended to be limiting in any way.
EXAMPLES AND METHODS All reagents and solvents were
obtained from commercial sources and used without
further purification. Proton (1H) spectra were
recorded on a 250 MHz IsIMR spectrometer in deuterated
solvents. Chromatography was performed using Roth
silica gel (Si 60, 0.06-0.2 mm) and suitable organic
solvents as indicated in specific examples. For flash
chromatography Roth silica gel (Si 60, 0.04-0.063 mm)
was used. Thin layer chromatography (TLC) was carried
out on silica gel plates with UV detection.
Preparative thin layerchromatography (Prep-TLC) was
conducted with 0.5 mm or 1mm silica gel plates (Merck
Si 60, F254) and the solvents indicated in the
specific examples. PREPARATIVE EXAMPLE 1 Commercially
available prolinamide (5 g) was first treated with
bromacetylbromide (4.2 ml) in CH Cl and then with
trifluoracetic acid anhydride in CH2CI2 as described
in WO 98/19998 to afford the title compound (7.85 g;
83%). 1HNMR (CDCl3) 2.05- 2.40(m, 4H), 3.51-3.70 (m,
2H), 3.80-3.85 (m, 2H), 4.70-4.86 (m, IH). PREPARATIVE
EXAMPLE 2 Step A Commercially available L-prolinamide
(25 g) was dissolved in CH Cl2 (1200 ml) and
triethylamine (30 ml) and 4-dimethylaminopyridine (1.9
g) added. The mixture was cooled to 0 0C and treated
with fumaryl chloride (11.7 ml). The dark mixture was
stirred at it for 16 h and cooled to 0 C. TFAA (77 ml)
was added dropwise under stirring and the solution
allowed to warm to rt over 6 hours. The reaction
mixture was stirred at rt for 1 to 2 days. Ice (500 g)
was added followed by cautious addition of sat. NaHCO3
(600 ml). After the evolution of gas had ceased, the
organic phase was separated and washed with sat.
NaHCO3 (350 ml), H2O (350 ml), and brine (200 ml). The
organic phase was dried over MgSO4 and concentrated to
afford the title compound (28.6 g; 98%).1HNMR d
(CDCl3) 2.12-2.30 (m, 8H)S 3.58-3.69 (m, 2H),
3.73-3.89 (m, 2 H)5 4.72-4.83 (m, 2H), 7.26 (s, 2H).
Step B The title compound from Step A above (9.6 g)
was dissolved in CHCl3 (90 ml) and MeOH (90 ml) and
cooled to -78 0C. At -78 0C a slow flow of ozone
(originating from an O2 cylinder) was passed through
the mixture for 3 h. The mixture was purged with N2
and dimethylsulfide (6 ml) added. The mixture was
stirred for 1 h, allowed to reach rt and concentrated.
The residue was purified by chromatography on silica
(CH2Cl2ZMeOH, 100:0 - > 92:8) to afford the title
compound as a mixture of the aldehyde and methoxy
hemiacetal in a ratio of ~ 1:9 (8.9 g; 69 %). 1HNMR 5
(D2O) 2.10-2.38 (m, 4H), 3.32 (s, 3H), 3.60-3.84 (m,
2H),4.72-4.81 (m, IH), 5.5 (s, 9/10H), 7.9 (s, 1/10
H). . . . PREPARATIVE EXAMPLE 3 



Step A Commercially available 2-cyano-3-methyl
pyridine (25 g) was dissolved in t-butanol (50 ml) and
stirred at 8O0C. Concentrated sulphuric acid (25 ml)
was slowly added over a period of 45 minutes. After
complete addition of the acid stirring was continued
at 80C for 1 h. The reaction was diluted with water
(50 ml) and toluene (125 ml). The pH was adjusted to
10 with 25% aqueous ammonia (110 ml). The separated
organic phase was concentrated in vacuum affording the
desired product (27 g, 90 %).1HNMR d (CDCl3) 1.4 (s,
9H), 2.7 (s, 3H), 7.2-7.3 (m, IH), 7.6 (m, IH) 5 8.1
(s br, IH), 8.4 (m, l H) Step B The title compound of
Step A (12 g) above was dissolved in THF (150 ml) and
cooled to - 640C. n-Butyllithi um ( 1.6 M in hexane,
77 ml) was added over a period of 30 min. After
addition of sodium bromide (0.6 g) stirring was
continued for 30 min at -64C. m- Chlorobenzylchloride
( 11 g) was added while the temperature was kept below
-55C. The mixture was stirred for 2 hours at -6O0C and
for further 2 h at-10C. Subsequently, the reaction was
quenched with water (100 ml) and concentrated. The
aqueous phase was extracted with chloroform (3 x 100
ml). The combined organic phase was dried over MgSO4
and concentrated in vacuum affording the title
compound (22 g; 82 %). 1HNMR d (CDCl3) 1.4 (s, 9H),
2.9-3.0 (m, 2H), 3.4-3.5 (m, 2H), 7.0-7.4 (m, 6H),
8.0(s br, IH), 8.4 (m, 1 H) Step C The title compound
of Step B (21 .5 g) above was dissolved in phosphorus
oxychloride (80 ml) and refluxed for 5 h. The reaction
was concentrated and neutralized with 50% aqueous
NaOH. The solid was separated and washed with hot
isopropanol to afford the title compound (10.4 g; 63
%) 1HNMR d (CDCl3) 2.9-3.0 (m, 2H), 3.0-3.2 (m, 2H),
7.0-7.3 (m, 4H), 7.3-7.4(m, IH), 7.4- 7.5(m, IH),
8.5-8.6 (m, 1 H) Step D The title compound of Step C
(10 g) above was dissolved in trifluorosulfonic acid
(80 ml) and stirred at 600C for 1 h. At rt 6 N aqueous
HCl (80 ml) was dropwise added. The reaction was
refluxed for 1 h and subsequently, poured on ice.
After neutralization with 50% aqueous NaOH the
precipitate was separated, washed with water and
recrystallized from isopropanol/water (3.1) affording
the title compound. The mother liquor was concentrated
and the residue washed with water and chloroform to
afford additional title compound (9.4 g; 94 %). 1HNMR
d (MeOD-Ci4) 3.3-3,4 (m, 2H), 3.4-3.5 (m, 2H)5 7.5 (m,
2H), 8.1-8.2 (m, 2H), 8.7 (d, IH), 8.9 (d, IH)Step E
The title compound of Step D (700 mg) above was
dissolved in MeOH (10 ml) and cooled to 00C. NaBH4 (95
mg) was added in one portion. The mixture was allowed
to warm to RT and stirred for 1 h. The reaction was
acidified with 1N HCl and subsequently, brought to pH
12 with 1N NaOH. The mixture was poured in water (100
ml) and extracted with CHCl3 (100 ml). The organic
phase was dried over MgSO and concentrated affording
the title compound (705 mg; 100 %). 1HNMR d (MeOD-dO
3.0-3,4 (m, 4H), 6.1(s, IH), 7.1.7.3 (m, 3H), 7.5-7.6
(m, 2H), 8.3:8.4 (m, IH) Step F The title compound of
step E (370 mg) above was dissolved in toluene (5 ml)
and cooled to-15C. Thionyl chloride (286 mg) was
slowly added and the reaction was allowed to come to
RT and run overnight. The solution was neutralized
with triethylamine and directly used in the next step.
PREPARATIVE EXAMPLE 4 The title compound from
Preparative Example 3 Step E (285 mg) was dissolved in
ethanol (10ml) and 10% Pd/C (100 ing) and ammonium
fofmiate (916 mg) were added. The mixture was refluxed
for 2 h. Subsequently, the reaction was treated with
water (20 ml) and extracted twice with chloroform (50
ml). The combined organic phase was dried over MgSO4
and concentrated. The residue was purified by
chromatography on silica (EtOAc/cyclohexane 1:4) to
afford the title compound (200 mg; 82 %). 1HNMR d
(MeOD-(I4) 2.9-3.1 (m, 2H)5 3.3-3.6 (m, 2H)56. 3 (s,
IH), 7.0-7.3 (m, 4H), 7.4 (m, IH)5 7.8 (m, 1 H), 8.3
(m, 1H)Step B The title compound of Step A (200 mg)
above was dissolved in toluene (5 ml) and cooled to
-15 0C. Thionyl chloride (235 mg) was slowly added and
the reaction was allowed to come to RT and run
overnight. The solution was neutralized with
triethylamine directly used. PREPARATIVE EXAMPLE 5 To
a cooled solution (12 0C) of commercially available
ethylenediamine (30 ml) was added within 5 min
commercially available dibenzosuberylchloride (3.3 g).
The mixture was stirred at rt for 1h and then K2CO3
(5.8 g) was added. After an additional 30 min at rt,
the mixture as filtered, the salts washed with 5 ml
ethylenediamine and the filtrates concentrated. The
residue was dissolved in 80 ml EtOAc, 20 ml H2O and
5ml NB^OH-solution (25%). The organic phase was
separated, dried over MgSO and concentrated to afford
the title compound (3.4 g; 93 %;MH+ = 253). 



PREPARATIVE EXAMPLE 6-9 The title compounds from
Preparative Example 6 to 9 were prepared according to
the procedure described in Preparative Example 5 using
the chlorides and amines as indicated in the Table
below. In case the chlorides did not dissolve in the
amines after 10 Min, CH3CN or THF was added until a
clear solution was obtained.1491-3 PCT DIPEPTIDYL
PEPTIDASE-IV INHIBITORS FIELD OF THE INVENTION The
present invention relates to pyrrolidine and.
thiazolidine-based inhibitors of dipeptidyl
peptidase-IV (DPP-IV) and to methods for treating
diabetes, particularly Type-2 diabetes as well as
impaired glucose tolerance, impaired glucose
homeostasis and complications associated with diabetes
by inhibiting DPP-IV with such cyclic amido and cyclic
ureido pyrrolidine and thiazolidine inhibitors.
BACKGROUND OF THE INVENTION Diabetes results from the
occurrence of one or more of several causative
factors, and is characterized by an abnormal elevation
in levels of plasma glucose (hyperglycemia).
Persistent or uncontrolled hyperglycemia results in an
increased probability of premature morbidity and
mortality. Abnormal glucose homeostasis is usually
associated with changes in the lipid, lipoprotein and
apolipoprotein metabolism, or due to other metabolic
and hemodynamic diseases. Patients afflicted with
Type-2 diabetes mellitus or noninsulin dependent
diabetes mellitus (NIDDM), are especially at increased
risk of suffering from macrovascular and microvascular
complications, including coronary heart disease,
stroke, peripheral vascular disease, hypertension,
nephropathy, neuropathy and retinopathy. Therapeutic
control of glucose homeostasis, lipid metabolism and
hypertension are critical in the clinical management
and treatment of Type-2 diabetes mellitus. The
currently available therapeutics for treating
available Type-2 diabetes, although effective, have
recognized limitations. Compounds based on
sulfonylureas (e.g. tolbutamide, glipizide, etc.),
which stimulate the pancreatic beta-cells to secrete
more insulin, are limited by the development of
inhibitor resistant tissues, causing them to become
inefficient or ineffective, even at high doses.
Biguanide compounds, on the other hand, increase
insulin sensitivity so as to cause correction of
hyperglycemia to some extent. However, clinically used
biguanides such as phenformin and metformin can induce
side-effects such as lactic acidosis, nausea and
diarrhea. The more recent glitazone-type compounds
(i.e. 5-benzylthiazplidine-2,4-diones) substantially
increase insulin sensitivity in muscle, liver and
adipose tissue resulting in either partial or complete
correction of the elevated plasma levels of glucose
without occurrence ofhypoglycemia. Currently used
glitazones are agonists of the peroxisome proliferator
activated receptor (PPAR), which is attributed to be
responsible for their improved insulin sensitization.
However, serious side effects (e.g. liver toxicity)
have been known to occur with some glitazones such as,
for example, troglitazone. Compounds that are
inhibitors of the dipeptidyl peptidase-IV ("DPP-IV",
"DPP-4" or "DP-IV") enzyme are also under
investigation as drugs that may be useful in the
treatment of diabetes, and particularly Type-2
diabetes. See for example, WO 97/40832, WO 98/19998,
and U.S. Patent No. 5,939,560. DPP-IV is a membrane
bound non-classical serine aminodipeptidase which is
located in a variety of tissues (intestine, liver,
lung, kidney) as well as on circulating T-lymphocytes
(where the enzyme is known as CD-26). It is
responsible for the metabolic cleavage of certain
endogenous peptides (GLP-1(7-36), glucagon) in vivo
and has demonstrated proteolytic activity against a
variety of other peptides (e.g. GHRH, NPY, GLP-2, VIP)
in vitro. The usefulness of DPP-IV inhibitors in the
treatment of Type-2 diabetes is based on the fact that
DPP-IV in vivo readily inactivates glucagon like
peptide-1 (GLP-I) and gastric inhibitory peptide
(GIP). GLP-l(7-36) is a 29 amino-acid peptide derived
by posttranslational processing of proglucagon in the
small intestine. GLP-l(7-36) has multiple actions in
vivo including the stimulation of insulin secretion,
inhibition of glucagon secretion, the promotion of
satiety, and the slowing of gastric emptying. Based on
its physiological profile, the actions of GLP-1(7-36)
are expected to be beneficial in the prevention and
treatment of Type-2 diabetes, and potentially obesity.
To support this claim, exogenous administration of
GLP-I (7-36) (continuous infusion) in diabetic
patients has demonstrated efficacy in this patient
population. GLP-1(7-36) is degraded rapidly in vivo
and has been shown to have a short half-life in vivo
(tl/2 of about 1.5 min). Based on a study of
genetically bred DPP-IV KO mice and on in vivo/in
vitro studies with selective DPP-IV inhibitors, DPP-IV
has been shown to be the primary degrading enzyme of
GLP-I (7-36) in vivo. GLP-l(7-36) is degraded by
DPP-IV efficiently to GLP-l(9-36), which has been
speculated to act as a physiological antagonist to
GLP-l(7-36). Inhibition of DPP-IV in vivo should,
therefore, potentiate endogenous levels of GLP-l(7-36)
and attenuate formation of its antagonist GLP-1(9-36)
and serve to ameliorate the diabetic condition. GLP-I
and GIP are incretins that are produced upon ingestion
of food, and which stimulate production of insulin.
Inhibition of DPP-IV causes decreased inactivation of
the incretins, which in turn, results in an increase
in their effectiveness in stimulating pancreatic
production of insulin. DPP-IV inhibition therefore,
results in an increase in the level of serum insulin.
Since the incretins are produced upon consumption of
food only, DPP-IVinhibition is not expected to
increase insulin levels when not required, thereby
precluding excessive lowering of blood sugar
(hypoglycemia). Inhibition of DPP-IV, is therefore, is



expected to increase insulin levels without increasing
the risk of hypoglycemia, thereby lowering deleterious
side effects associated with currently used insulin
secretagogues. Although DPP-IV inhibitors have not
been studied extensively as therapeutics for diseases
other than diabetes, they are expected to have other
potential therapeutic utilities. SUMMARY OF THE
INVENTION The present invention relates to a class of
pyrrolidine-based inhibitors of dipeptidyl
peptidase-IV (DPP-IV). In particular, the present
invention provides a new class of pyrrolidine and
thiazolidine DPP-IV inhibiting compounds ("DPP-IV
inhibitors"). One aspect of the present invention
includes a compound of formula (I): A-B-D (T) and all
stereoisomers, diastereomers, racemic mixtures and
pharmaceutically acceptable salts thereof and all
polymorphs; wherein A is:Bis: and D is:wherein E and G
are independently 6-membered aryl, or 5-mem.bered
heteroaryl or 6- membered heteroaryl; E may be
substituted with one or more R1 groups; G may be
substituted with one or more R2 groups; X and Y are
divalent and are each independently: a bond, CR4R5, 0
,NR4, S, S=O, S(=O)2, C(=O), (C=O)N(R4), S(O) 2N(R4),
C=N-OR4, -C(R4R5 C(R4R5)-, -C(R4R5) C(R4R5)C(R4R5)-,
-C(R4R5)C(R4R5)C(R4R5)C(R4R5)-, -C(R4)=C(R5)-,
-C(R4R5)NR4-, - C(R4R5P-, -C(R4R5)S(=O)r, -(C=O)O-,
-(C=NRa)N(R4)-, -(C=NRa)-, N(C=O)NR4 NR5, N(C=O)R4,
N(C=O)OR 4, NS(=O)2NR4 NR5, NS(O) 2R4; or aryl,
heteroaryl, cycloalkyl or heterocyclic ring, all of
which may be optionally substituted; R*and R2 are each
independently: halogen, CF3, COR4, OR4, NR4R5, NO2,
CN, SO2OR4, CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O) R4,
SO3H, OC(O)R4, OC(O)NR4R5, NR4C(O)R5,NR4CO2R5,
(C0-C6)-alkyl-C(=NRa)NHR4, (C0-C6)-alkyl-C(=NR4)NHRa,
(C0- C6)-alkyl-NR4C(=NR4)NR4R5, (C0-C6)-alkyl-C(0)OR
4, (Co-C6)-alkyl-C(0)NR 4R5, (C0-C6)-
alkyl-C(O)-NH-CN, O-(C0-C6)-alkyl-C(O)NR4R5,
S(0)r(Co-C6)-alkyl-C(0)OR 4, S(O) -(C0-
C6)-alkyl-C(0)NR 4R5, (Co-C6)-alkyl-C(0)NR
4-(Co-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR4R5,
(C0-C6)-alkyl-NR4-C(O)R5, (C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)-alkyl-NR4-C(O)-NR4R5,
(C0-C6)-alkyl-NR4-SO2NR4R5, (C0-C6)-alkyl-NR4-SO2R4,
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylaUcyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl all of
which may be optionally substituted; R3 is absent or
is halogen, CF3, COR4, OR4, NR4R5, NO2, CN, SO2OR4,
CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O)tR4, SO3H,
OC(O)R4, OC(O)NR4R5, NR4C(O)R5, NR4CO2R5,
(C0-C6)-alkyl-C(=NR a)NHR4, (C0-C6)-alkyl-C(=NR4)NHRa,
(C0-C6)-alkyl- NR4C(=NR4)NR4R5, (C0-C6)-alkyl-C(O)OR4,
(C0-C6)-alkyl-C(O)NR4R5, (C0-C6)-alkyl-C(O)- NH-CN,
0-(Co-C6)-alkyl-C(0)NR 4R5,
S(O)t-(C0-C6)-alkyl-C(O)OR4,
S(O)t-(C0-C6)-alkylC(O)NR4R5, (Co-C6)-alliyl-C(0)NR
4-(C0-C6)-alkyl-NR4R5, (Co-C6)~alkyl-NR4R5, (C0-C6)-
alkyl-NR4-C(O)R5, (C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)-alkyl-NR4-C(O)-NR4R5, (C0-C6)-
alkyl-NR4-SO2NR4R5, (C0-C6)-alkyl-NR4-SO2R4, hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocyclyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl all of
which may be optionally substituted; Ra is hydrogen,
CN, NO2, alkyl, haloalkyl, S(O)NR4R5, S(O)tR4,
C(O)OR4, C(O)R4, or C(O)NR4R5; each occurrence of R4,R
5, R20 and R2 1 are each independently: hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkynyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl and aminoalkyl are all optionally
substituted, or R4 and R5 when taken together with the
nitrogen to which they are attached complete a 3- to
8- membered ring containing carbon atoms and may
optionally contain a heteroatom selected from O, S, or
NR50 and the 3- to 8-membered ring may be optionally
substituted; R50 is, in each occurrence, R20 ,CN, NO2,
S(O)NR20R2 1, S(O)tR20, C(O)OR20,
C(O)R20C(=NRa)NR20R21, C(=NR20)NR21Ra, C(=NOR20)R2 1
or C(O)NR20R21; each occurrence of R7 and R8 are each
independently: halogen, CF3, COR4, OR4, NR4R5, NO2,
CN, SO2OR4, CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O)tR4,
SO3H, OC(O)R4, OC(O)NR4R5, NR4C(O)R5, NR4CO2R5,
(C0-C6)-alkyl-C(=NR a)NHR4, (C0-C6)-alkyl-
C(=NR4)NHRa, (C0-C6)-alkyl-NR4C(=NR4)NR4R5,
(C0-C6)-alkyl-C(O)OR 4, (C0-C )-alkyl- C(O)NR4R5,
(Co-C6)-alkyl-C(0)-NH-CN, 0-(Co-C 6)-alkyl-C(0)NR 4R5,
S(O)t-(C0-C6)-alkyl- C(O)OR4, S(0)r(Co-C
6)-alkyl-C(0)NR 4R5, (Co-C6)-alkyl-C(0)NR
4-(C0-C6)-alkyl-NR4R5, (Co-C6)-alkyl-NR 4R5,
(C0-C6)-alkyl-NR4-C(O)R5, (C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)- alkyl-NR4-C(O)-NR4R5,
(C0-C6)-alkyl-NR4-SO2NR4R5, (C0-C6)-alkyl-NR4-SO2R4,
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, 



heterocycloalkylalkyl, alkenyl, alkynyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, alkoxyalkyl
and aminoalkyl are all optionally substituted; R9 is H
or C1-6 alkyl;R10 is halogen, CF3, COR4, OR4,
NR4R5,NO2, CN, SO2OR4, CO2R4, CONR4R5, CO2H5SO2NR4R5
S(O) R4, SO3H, OC(O)R4, OC(O)NR4R5,NR4C(O)R5,
NR4CO2R5, (C0- C6)-alkyl-C(=]^ a)Nm 4, (C0-C6)-a
(C0-C6)-alkyl-C(O)OR 4, (C0-C6)-alkyl-C(O)NR4R5,
(C0-C6)-alkyl-C(O)-NH-CN, 0-(C 0-C6)- alkyl-C(O)NR4R5,
S(0) t-(Co-C6)-alkyl-C(0)OR 4,
S(O)t-(C0-C6)-alkyl-C(O)NR 4R5, (C0-C6)-
alkyl-C(O)NR4-(C0-C6)-alkyl-NR4R5,
(C0-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR 4-C(O)R5, (C0-
C6)-alkyl-NR4.C(O)OR 4, (C0-C6)-alkyl-NR4-C(O)-NR4R5 5
(C0-C6)-alkyl-NR 4-SO2NR4R5, (Co-C6)-alkyl-NR4-S0 2R4,
hydrogen, B(OH)2, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl are all
optionally substituted; R11 and R12 are each
independently: halogen, CF3, COR4, OR4,NR4R5, NO2, CN,
SO2OR4, CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O)tR4, SO3H,
OC(O)R4, OC(O)NR4R5, NR4C(O)R5, NR4CO2R5,
(C0-C6)-alkyl-C(=NRa)NHR4, (C0-C6)-alkyl-C(=NR 4)NHRa,
(C0- C6)-alkyl-NR4C(=NR4)NR4R5, (C0-C6)-alkyl-C(O)OR4,
(C0-C6)-alkyl-C(O)NR 4R5, (C0-C6)- alkyl-C(O)-NH-CN,
O-(C0-C6)-alkyl-C(O)NR4R5, S(O)t-(C0-C6)-alkyl-C(O)OR
4, S(O) -(C0- C6)-alkyl-C(O)NR 4R5,
(C0-C6)-alkyl-C(O)NR 4-(C0-C6)-alkyl-NR4R5,
(C0-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR4-C(O)R5,
(C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)-alkyl-NR4-C(O)-NR4R5,
(C0-C6)-alkyl-NR4-SO2NR4R5, (C0-C6)-alkyl-NR4-SO2R4,
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl are all
optionally substituted; R13a and R13b are each
independently R5 or together are =0; R14a and R14b are
each independently R5 or together are =0; R13c and
R14c are each independently R5; Qa is CH or N; U is
-C(O)- , -C(=NR4)-, -(CR4R5-) p, NR50, S(=0) 2, C(=0),
(C=O)N(R4), N(R4XC=O), S(=O)2N(R4), N(R4)S(=O)2,
C=N-OR4, -C(R4)=C(R5)-, -C(R4R5) pNR50-,
N(R50)C(R4R5)p-, - 0-C(R 4R5) -, -C(R4R5)S(=O)r ,
-(C=O)O-, - (C=NRa)N(R4)-, -(C=NR3)-, N(C=O)NR4 NR5,
N(C=O)R4, N(C=O)OR4, NS(=O)2NR4 NR5,or an optionally
substituted aryl, heteroaryl, cycloalkyl or
heterocyclic ring, all of which may be optionally
substituted; W is -CH 2- -S-, -CHF- or -CF2-; Z is C
or N; m is 1, or 2; nis 0, 1, or 2; p is 0 to 6; q is
0 to 6; and t is O, I or 2. Another aspect of the
present invention includes a method of preparing a
compound of the following formula: comprising
(a)coupling prolinamide with fumarylchloride to
provide a compound of the following formula: (b)
dehydrating the carboxamides of the compound from step
(a) to cyano to provide a compound of formula: and (c)
cleaving the C=C bond with an oxidizing agent either:
(1) in the presence of methanol, and then adding a
reducing agent to the reaction mixture, or (2) and
reacting the cleavage products with a reducing agent
and subsequently adding methanol to the cleavage
product mixture. A further aspect of the present
invention provides a method of preparing a compound of
the following formula:comprising: (a) coupling a
compound of formula: with fumaryl chloride to provide
a compound of formula (b) dehydrating the carboxamide
in the compound from step (a) to provide a compound of
formula: and (c) cleaving the C=C bond with an
oxidizing agent either: (1) in the presence of
methanol, and then adding a reducing agent to the
reaction mixture, or (2) and reacting the cleavage
products with a reducing agent and subsequently adding
methanol to the cleavage product mixture. Another
aspect of the present invention provides a compound of
formula A compound of formula (I): A-B-D (I) wherein A
is:Bis: and Dis: 



whereinE and G are independently selected from
6-membered aryl, 5-meiribered heteroaryl, 6- membered
heteroaryl, and 5-6-membered saturated or partially
saturated carbocyclic or heterocyclic rings; E may be
substituted with one or more R1 groups; G may be
substituted with one or more R groups; R d R2 are
independently: halogen, CF3, COR4, OR4, NR4R5, NO2,
CN, SO2OR4, CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O) R4,
SO3H, OC(O)R4, OC(O)NR4R5, NR4C(O)R5, NR4CO2R5,
(Co-C6)-alkyl-C(=NR a)NHR4, (C0-C6)-alkyl-C(=NR
4)NHRa, (C0-C6)-alkyl- NR4C(=NR4)NR4R5,
(C0-C6)-alkyl-C(O)OR4, (C0-C6)-alkyl-C(O)NR 4R5,
(C0-C6)-alkyl-C(O)- NH-CN, 0-(Co-C 6)-alkyl-C(0)NR
4R5, S(O)t-(C0-C6)-alkyl-C(O)OR 4,
S(O)t-(C0-C6)-alkyl- C(O)NR4R5, (Co-C6)-alkyl-C(0)NR
4-(Co-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR 4R5, (C0-C6)-
alkyl-NR4-C(O)R5, (C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)-alkyl-NR4-C(O)-NR4R5, (C0-C6)-
alkyl-NR4-SO2NR4R5, (Co-C6)-alkyl-NR4-S0 2R4,
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl are all
optionally substituted; R3 is absent or is halogen,
CF3, COR4, OR4, NR4R5, NO2, CN, SO2OR4, CO2R4,
CONR4R5, CO2H, SO2NR4R5, S(O) R4, SO3H, OC(O)R4,
OC(O)NR4R5, NR4C(O)R5, NR4CO2R5, (C0-C6)-alkyl-C(=NR
a)NHR4, (C0-C6)-alkyl-C(=NR 4)NHRa, (C0-C6)-alkyl-
NR4C(=NR4)NR4R5, (Co-C6)-alkyl-C(0)OR 4,
(C0-C6)-alkyl-C(O)NR 4R5, (C0-C6)-alkyl-C(O> NH-CN,
O-(C0-C6)-alkyl-C(O)NR 4R5, S(O)t-(C0-C6)-alkyl-C(O)OR
4, S(O)t-(C0-C6)-alkyl- C(O)NR4R5,
(Co-C6)-alkyl-C(0)NR 4-(Co-C6)-alkyl-NR4R5,
(Co-C6)-alkyl-NR4R5, (C0-C6)- alkyl-NR4-C(O)R5,
(C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)-alkyl-NR4-C(O)-NR4R5, (C0-C )-
alkyl-NR4-SO2NR4R5, (C0-C6)-alkyl-NR4-SO2R4, hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, haloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl or aminoalkyl, wherein
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl,
alkoxyalkyl and aminoalkyl are all optionally
substituted; Ra is hydrogen, GN, NO2, alkyl,
haloalkyl, S(O) NR4R5, S(O) R4, C(O)OR4, C(O)R4, or
C(O)NR4R5;each occurrence of R4,R 5, R20 and R2 1 are
each independently: hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, fiuoroalkyl,
heterocycloalkylalkyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl or aminoalkyl, wherein
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl and
aminoalkyl are all optionally substituted, or R4 and
R5 when taken together with the nitrogen to which they
are attached complete a 3- to 8- metribered ring
containing carbon atoms and may be optionally
containing a heteroatom selected from O, S, or NR50
and the 3- to 8-membered ring may be optionally
substituted; R50 is, in each occurrence, R20 ,CN, NO2,
S(O) NR20R2 1, S(O) R20, C(O)OR20,
C(O)R20C(=NRa)NR20R21, C(=NR20)NR2 1Ra, C(=NOR20)R2 1
or C(O)NR20R2 1; each occurrence of R7 and R8 are each
independently: halogen, CF , COR4, OR4, NR4R5, NO2,
CN, SO2OR4, CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O) R4,
SO3H, OC(O)R4, OC(O)NR4R5, NR4C(O)R5, NR4CO2R5,
(C0-C6)-alkyl-C(=NR a)NHR4, (C0-C6)-alkyl-
C(=NR4)NHRa, (Co-C6)-alkyl-NR4C(=NR4)NR4R5,
(C0-C6)-alkyl-C(O)OR 4, (C0-C6)-alkyl- C(O)NR4R5
(Co-C6)-alkyl-C(0)-NH-CN, O-(C0-C6)-alkyl-C(O)NR 4R5,
S(0) r (Co-C6)-alkyl- C(O)OR4,
S(0)r(Co-C6)-alkyl-C(0)NR 4R5,
(Co-C6)-alkyl-C(0)NR4-(Co-C6)-alkyl-NR4R5,
(Co-C^-alkyl-NR^ 5, (C0-C6)-alkyl-NR4-C(O)R5,
(C0-C6)-alkyl-NR4-C(O)OR4, (C0-C6)-
alkyl-NR4-C(O)-NR4R5, (C0-C6)-alkyl-NR4-SO2NR4R5,
(C0-C6)-alkyl-NR4-SO2R4, hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, fluoroalkyl,
heterocycloalkylalkyl, haloalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl,
alkoxyalkyl or aminoalkyl, wherein alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, fluoroalkyl,
heterocycloalkylalkyl, alkenyl, alkynyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, alkoxyalkyl
and aminoalkyl all may be optionally substituted; R9
is H or C1-6 alkyl; R10 is halogen, CF3, COR4, OR4,
NR4R5, NO2, CN, SO2OR4, CO2R4, CONR4R5, CO2H,
SO2NR4R5, S(O) R4, SO3H, OC(O)R4, OC(O)NR4R5,
NR4C(O)R5, NR4CO2R5, (C0- C6)-alkyl-C(=NR
a)NHR4,.(Co-C )-alkyl-C(=NR 4)NHRa, (Co-C6)-alkyl-NR
4C(=NR4)NR4R5, (Co-C6)-alkyl-C(0)OR 4,
(C0-C6)-aIkyl-C(O)NR 4R5, (C0-C6)-alkyl-C(O)-NH-CN,
0-(Co-C6)- alkyl-C(O)NR 4R5,
S(O)t-(C0-C6)-alkyl-C(O)OR 4, S(O)r
(C0-C6)-alkyl-C(O)NR 4R5, (C0-C6)- alkyl-C(0)NR
4-(Co-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR 4R5,
(C0-C6)-alkyl-NR 4-C(O)R5, (C0- C6)-alkyl-NR 4-C(0)OR
4, (Co-C6)-alkyl-NR 4-C(0)-NR 4R5, (Co-C6)-alkyl-NR
4-S0 2NR4R5, (C0-C6)-alkyl-NR 4-SO2R4, hydrogen,
B(OH)2, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl cycloalkyl,cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl all may be
optionally substituted; R11 and R12 are each
independently: halogen, CF3, COR4, OR4, NR4R5, NO2,
CN, SO2OR4, CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O) R4,
SO3H, OC(O)R4 OC(O)NR4R5, 



NR4C(O)R5, NR4CO2R5, (C0-C6)-alkyl-C(=NRa)NHR4,
(C0-C6)-alkyl-C(=NR4)NHRa, (C0-
C6)-alkyl-NR4C(=NR4)NR4R5, (C0-C6)-alkyl-C(O)OR4,
(C0-C6)-alkyl-C(O)NR4R5, (C0-C6)- alkyl-C(O)-NH-CN,
O-(C0-C6)-alkyl-C(O)NR4R5,
S(O)t-(C0-C6)-alkyl-C(O)OR4, S(O) -(C0-
C6)-alkyl-C(O)NR4R5, (C0-C6)-alkyl-C(0)NR
4-(Co-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR4R5,
(C0-C6)-alkyl-NR4-C(O)R5, (C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)-alkyl-NR4-C(O)-NR4R5,
(C0-C6)-alkyl-NR4-SO2NR4R5 (C0-C6)-alkyl-NR4-SO2R4,
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl all may be
optionally substituted; R13a and R13b are each
independently R5 or together are =0; R14a and R14b are
each independently R5 or together are =0; RI3c and
R14c are each independently R5; Qa is CH or N; U is
-C(O)- , -C(=NR4)-, -(CR4R5-) p, NR50, S(O) 2, C(O),
(CO)N(R 4), N(R4XC=O)1S(O) 2N(R4), N(R4)S(O) 2,
C=N-OR4, -C(R4)O(R 5)-, -C(R4R5) PNR50-,
N(R50)C(R4R5)p-, - 0-C(R 4R5) -, -C(R4R5)S(O)r,
-(CO)O-, -(C=NRa)N(R4)-, -(C=NRa)-, N(CO)NR 4 NR5,
N(CO)R 4, N(CO)OR 4, NS(O) 2NR4 NR5, NS(O) 2R4, or an
optionally substituted aryl, heteroaryl, cycloalkyl or
heterocyclic ring, all of which may be optionally
substituted; W is -CH 2-, -S-, -CHF- or -CF2-; Z is C
or N; m is l , or 2; n is 0, 1, or 2; p is Oto 6; q is
Oto 6; and t is 0, 1, or 2wherein: when E and G are
both phenyl either: (1) at least one of R1 or R2 is
present and is: CF3, COR4, OR4, NR4R5, NO2, CN,
SO2OR4, CO2R4, CONR 4R5, CO2H, SO2NR4R5, S(O) 1R4,
SO3H, OC(O)R 4, OC(O)NR 4R5, NR4C(O)R 5, NR4CO2R5,
(C0-C6)-alkyl- C(=NR a)NHR 4, (C0-C6)-alkyl-C(=NR
4)NHR a, (C0-C6)-alkyl-NR 4C(=NR 4)NR4R5, (C0-C6)-
alkyl-C(O)OR 4, (C0-C6)-alkyl-C(O)NR 4R5,
(C0-C6)-alkyl-C(O)-NH-CN, O-(C 0-C6)-alkyl- C(O)NR
4R5, S(O)t-(C 0-C6)-alkyl-C(O)OR 4, S(O)
t-(C0-C6)-alkyl-C(O)NR 4R5, (C0-C6)-alkyl- C(O)NR
4-(C0-C6)-alkyl-NR 4R5, (C0-C6)-alkyl-NR 4R5,
(C0-C6)-alkyl-NR 4-C(O)R 5, (C0-C6)- alkyl-NR 4-C(O)OR
4, (C0-C6)-alkyl-NR 4-C(O)-NR 4R5, (C0-C6)-alkyl-NR
4-SO2NR4R5, (C0- C6)-alkyl-NR 4-SO2R4, hydrogen,
(C5-20)alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl are all
optionally substituted; and wherein OR4 is alkoxy, OR4
is (C5-20) alkoxy; or (2) and when B is (b) R7 and R8
are not selected from hydrogen, hydroxy,
hydroxymethyl, and phenyl; or (3) and when B is (b) or
(f), R9 is: C1-6 alkyl. Another aspect of the present
invention provides a compound of formula A compound of
formula (I): A-B-D (I) wherein A is: B is:and D is:
wherein E, G, and M include a three ring system
wherein M shares two carbon atoms with each ofE and G;
E, G and M are each independently selected from a
5-7-membered saturated or partially saturated
carbocyclic ring, a 5-7 membered saturated or
partially saturated heterocyclic ring, a 5-6-membered
aromatic ring, and a 5-6-membered hetefoaromatic ring;
E may be substituted with one or moire R1 groups; G
may be substituted with one or more R2 groups; R1and
R2 are independently: halogen, CF3, COR4 OR4, NR4R5,
NO2, CN, SO2OR4 CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O)
R4, SO3H, OC(O)R4, OC(O)NR4R5, NR4C(O)R5, NR4CO2R5,
(C0-C6)-alkyl-C(=NR a)NHR4, (C0-C6)-alkyl-C(=NR
4)NHRa, (C0-C6)-allcyl- NR4C(=NR4)NR4R5,
(C0-C6)-alkyl-C(O)OR 4, (C0-C6)-alkyl-C(O)NR 4R5,
(C0-C6)-alkyl-C(O)-NH-CN, O-(C0-C6)-alkyl-C(O)NR 4R5,
S(O)t-(C0-C6)-alkyl-C(O)OR4, S(O)t-(C0-C6)-alkyl-
C(O)NR4R5 (Co-C6)-alkyl-C(0)NR 4-(C0-C6)-alkyl-NR4R5,
(C0-C6)-alkyl-NR 4R5, (C0-C6)- alkyl-NR4-C(O)R5,
(C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)-alkyl-NR4-C(O)-NR4R5, (C0-C6)-
alkyl-NR4-SO2NR4R5, (C0-C6)-alkyl-NR4-SO2R4, hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, haloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl or aminoalkyl, wherein
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl,
alkoxyalkyl and aminoalkyl are all 



optionally substituted; R3 is absent or is halogen,
CF3, COR4, OR4, NR4R5, NO2, CN3 SO2OR4, CO2R4,
CONR4R5, CO2H, SO2NR4R5, S(O) R4, SO3H, OC(O)R4,
OC(O)NR4R5, NR4C(O)R5, NR4CO2R5, (C0-C6)-alkyl-C(=NR
a)NHR4, (C0-C6)-alkyl-C(=NR4)NHRa, (C0-C6)-alkyl-
NR4C(=NR4)NR4R5, (C0-C6)-alkyl-C(O)OR4,
(C0-C6)-alkyl-C(O)NR 4R5, (C0-C6)-alkyl-C(O)- NH-CN,
O-(C0-C6)-alkyl-C(O)NR 4R5, S(O)t-(C0-C6)-alkyl-C(O)OR
4, S(O)t-(C0-C6)-alkyl- C(O)NR4R5,
(Co-C6)-alkyl-C(0)NR 4-(C0-C6)-alkyl-NR4R5,
(Co-C6)-alkyl-NR4R5, (C0-C6)- alkyl-NR4-C(O)R5,
(C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)-alkyl-NR4-C(O)-NR4R5, (C0-C6)-
alkyl-NR4-SO2NR4R5, (C0-C6)-alkyl-NR4-SO2R4, hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, haloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl or aminoalkyl, wherein
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl,
alkoxyalkyl and aminoalkyl are all optionally
substituted; Ra is hydrogen, CN, NO2, alkyl,
haloalkyl, S(O)4NR4R5, S(O) R4, C(O)OR4, C(O)R4, or
C(O)NR4R5; each occurrence of R4,R 5, R20 and R2 1 are
each independently: hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, fluoroalkyl,
heterocycloalkylalkyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl or aminoalkyl, wherein
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl and
aminoalkyl are all optionally substituted, or R4 and
R5 when taken together with the nitrogen to which they
are attached complete a 3- to 8- membered ring
containing carbon atoms and may be optionally
containing a heteroatom selected from O, S, or NR50
and the 3- to 8-membered ring may be optionally
substituted; R50 is, in each occurrence, R20 ,CN, NO2,
S(O)NR20R21, S(O) R20, C(O)OR20, C(O)R20C(=NRa)NR20R2
1, C(=NR20)NR2 1Ra, C(=NOR20)R2 1 or C(O)NR20R2 1;each
occurrence of R7 and R8 are each independently:
halogen, CF3, COR4, OR4, NR4R5, NO2, CN, SO2OR4,
CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O) R4, SO3H,
OC(O)R4, OC(O)NR4R5, NR4C(O)R5, NR4CO2R5,
(C0-C6)-alkyl-C(=NR a)NHR4, (C0-C6)-alkyl-
C(=NR4)NHRa, (Co-C6)-alkyl-NR4C(=NR4)NR4R5,
(C0-C6)-alkyl-C(O)OR 4, (C0-C6)-alkyl- C(O)NR4R5,
(C0-C6)-alkyl-C(O)-NH-CN, O-(C0-C6)-alkyl-C(O)NR 4R5,
S(O)t-(C0-C6)-alkyl- C(O)OR4, S(O)
-(C0-C6)^IlCyI-C(O)NR4R5, (Co-C6)-alkyl-C(0)NR
4-(C0-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR 4R5,
(C0-C6)-alkyl-NR4-C(O)R5, (C0-C6)-alkyl-NR4-C(O)OR4,
(C0-C6)- alkyl-NR4-C(O)-NR4R5,
(C0-C6)-alkyl-NR4-SO2NR4R5, (C0-C6>alkyl-NR 4-SO2R4,
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl all may be
optionally substituted; R9 is H or C1-6 alkyl; R10 is
halogen, CF3, COR4, OR4, NR4R5, NO2, CN, SO2OR4,
CO2R4, CONR4R5, CO2H, SO NR4R5, S(O) R4, SO3H,
OC(O)R4, OC(O)NR4R5, NR4C(O)R5, NR4CO2R5, (C0-
C6)-alkyl-C(=NR a)NHR4, (Co-C6)-alkyl-C(=NR4)NHRa,
(Co-C6)-alkyl-NR 4C(=NR4)NR4R5, (Co-C6)-alkyl-C(0)OR
4, (C0-C6)-ancyl-C(O)NR4R5, (C0-C6)-alkyl-C(O)-NH-CN,
0-(C 0-C6)- alkyl-C(O)NR 4R5,
S(O)t-(C0-C6)-alkyl-C(O)OR 4,
S(O)t-(C0-C6)-alkyl-C(O)NR 4R5, (C0-C6)- alkyl-C(O)NR
4-(C0-C6)-alkyl-NR4R5, (C0-C6)-alkyl-NR4R5,
(C0-C6)-alkyl-NR 4-C(O)R5, (C0- C6)-alkyl-NR 4-C(0)OR
4 (Co-C6)-alkyl-NR4-C(0)-NR 4R5, (C0-C6)-alkyl-NR 4-S0
2NR4R5, (C0-C6)-alkyl-NR4-SO2R4, hydrogen, B(OH)2,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, haloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl or aminoalkyl, wherein
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl,
alkoxyalkyl and aminoalkyl all may be optionally
substituted; . R1 and R12 are each independently:
halogen, CF3, COR4, OR4, NR4R5, NO2, CN, SO2OR4,
CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O)tR4, SO3H,
OC(O)R4, OC(O)NR4R5, NR4C(O)R5, NR4CO2R5,
(C0-C6)-alkyl-C(=NR a)NHR4, (C0-C6)-alkyl-C(=NR
4)NHRa, (C0- C6)-alkyl-NR 4C(=NR4)NR4R5,
(C0-C6)-alkyl-C(O)OR 4, (C0-C6)-alkyl-C(O)NR 4R5,
(C0-C6)- alkyl-C(O)-NH-CN, O-(C0-C6)-alkyl^C(O)NR4R5,
S(O)r (C0-C6)-alkyl-C(O)OR 4, S(O) -(C0-
C6)-alkyl-C(O)NR 4R5, (C0-C6)-alkyl-C(O)NR
4-(C0-C6)-alky-NR4R5, (C0-C6)-alkyl-NR4R5,
(Co-C6)-alkyl-NR4-C(0)R 5, (Co-C6)-a%l-NR 4-C(0)OR 4,
(C0-C6)-alkyl-NR 4-C(0)-NR
4R5,(C0-C6)-alkyl-NR4-SO2NR4R5,
(C0-C6)-alkyl-NR4-SO2R4, hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, fluoroalkyl,
heterocycloalkylalkyl, haloalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl,
alkoxyalkyl or aminoalkyl, wherein alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, fluoroalkyl,
heterocycloalkylalkyl, alkenyl, alkynyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, alkoxyalkyl
and aminoalkyl all may be optionally substituted; R13a
and R13b are each independently R5 or together are -O;
R14a and R14b are each independently R5or together are
=0; R 13Q and R14c are each independently R5; Qa is CH
or N; U is -C(O)- -Q=NR 4K -(CR4R5-)p, NR50, S(O) 2,
C(O), (C=O)N(R 4), N(R4XCO), S(=O)2N(R4), N(R4)S(O) 2,
C=N-OR4, -C(R4)O(R 5)-, -C(R4R5) PNR50-, 



N(R50)C(R4R5)p-, - 0-C(R 4R5) -, -C(R4R5)S(=O)r,
-(C=O)O-, -(C=NRa)N(R4)-, -(C=NRa)-, N(C=O)NR 4 NR5,
N(C=O)R4, N(C=O)OR 4, NSO=O) NR4 NR5, NS(=O)2R4, or an
optionally substituted aryl, heteroaryl, cycloalkyl or
heterocyclic ring, all of which maybe optionally
substituted; W is -CH 2-, -S-, -CHF- or -CF2-; Z is C
or N; m is 1, or 2; nis O 1, or 2; p is Oto 6; q is
Oto 6; and t is 0, 1, or 2 wherein: when E and G are
both phenyl either: (1) at least one OfR1Or R2 is
present and is: CF3, COR4, OR4, NR4R5, NO2, CN,
SO2OR4, CO2R4, CONR4R5, CO2H, SO2NR4R5, S(O)tR4, SO3H,
OC(O)R4, OC(O)NR4R5, NR4C(O)R5, NR4CO2R5,
(C0-C6)-alkyl- C(=NRa)NHR4, (Co-C6)-alkyl-C(=NR
4)NHRa, (C0-C6)-alkyl-NR 4C(=NR4)NR4R5, C0-C6)-
alkyl-C(O)OR 4, (Co-C6)-alkyl-C(0)NR 4R5,
(C0-C6)-alkyl-C(O)-NH-CN, O-(C0-C6)-alkyl- C(O)NR4R5,
S(0)r(Co-C 6)-alkyl-C(0)OR 4, S(0) r
(Co-C6>alkyl-C(0)NR 4R5, (Co-C6)-alkyl- C(0)NR
4-(Co-C6)-alkyl-NR 4R5, (C0-C6)-alkyl-NR4R5, (Co-C
)-alkyl-NR 4-C(0)R 5, (C0-C6)- alkyl-NR4-C(O)OR4,
(C0-C )-alkyl-NR4-C(O)-NR4R5, (C0-C6)-alkyl-NR
4-SO2NR4R5, (C0- C )-alkyl-NR 4-SO2R4,
hydrogen,(C5-2o)alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
haloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, alkoxyalkyl or aminoalkyl,
wherein alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxyalkyl and aminoalkyl are all
optionally substituted; and wherein OR4 is alkoxy, OR4
is (C5-2o) alkoxy; or (2) and when B is (b) R7 and R8
are not selected from hydrogen, hydroxy,
hydroxymethyl, and phenyl; or (3) and when B is (b) or
(f), R9 is: Ci alkyl. Compounds of the present
invention having one or more optically active carbons
can exist as racemates and racemic mixtures,
diasteromeric mixtures and individual diastereomers,
enatiomeric mixtures and single enantiomers,
tautomers, atropisomers, and rotamers, with all
isomeric forms being included in the present
invention. Compounds described in this invention
containing olefmic double bonds include both E and Z
geometric isomers. Also included in this invention are
all salt forms, polymorphs, hydrates and solvates. All
of the above mentioned compounds are included within
the scope of the invention. The present invention also
provides methods of inhibiting the DPP-IV enzyme. The
present invention further provides methods of
treatment or prevention of diseases in which the
dipeptidyl peptidase-IV enzyme is involved, such as
diabetes and particularly Type-2 diabetes. The present
invention also provides methods for obtaining the
DPP-IV inhibiting compounds and pharmaceutical
compositions comprising them either singly or in
combination with one r more additional therapeutic
agents for the prevention or treatment of DPP-IV
enzyme medicated diseases, particularly Type-2
diabetes. DETAILED DESCRIPTION OFTHE INVENTION
DEFINITIONS The terms "alkyl" or "alk", as used herein
alone or as part of another group, denote optionally
substituted, straight and branched chain saturated
hydrocarbon groups, preferably having 1 to 10 carbons
in the normal chain, most preferably lower alkyl
groups. Exemplary unsubstituted such groups include
methyl, ethyl, propyl, isopropyl, n-butyl, t-butyl,
isobutyl, pentyl, hexyl, isohexyl, heptyl,
4,4-dimethylpentyl, octyl, 2,2,4-trimethylpentyl,
nonyl, decyl, undecyl, dodecyl and the like. Exemplary
substituents may include, but are not limited to,one
or more of the following groups: halo, alkoxy,
alkylthio, alkenyl, alkynyl, aryl (e.g., to form a
benzyl group), cycloalkyl, cycloalkenyl, hydroxy or
protected hydroxy, carboxyl (-- COOH),
alkyloxycarbonyl, alkylcarbonyloxy, alkylcarbonyl,
carbamoyl (NH2-CO--), substituted carbamoyl
((R4)(R5)N-CO-- wherein R4 or R5 are as defined below,
except that at least one of R4 or R5 is not hydrogen),
amino, heterocyclo, mono- or dialkylamino, or thiol
(-- SH). The terms "lower alk" or "lower alkyl" as
used herein, denote such optionally substituted groups
as described above for alkyl having 1 to 4 carbon
atoms in the normal chain. The term "alkoxy" denotes
an alkyl group as described above bonded through an
oxygen linkage (-0--). The term "alkenyl", as used
herein alone or as part of another group, denotes
optionally substituted, straight and branched chain
hydrocarbon groups containing at least one carbon to
carbon double bond in the chain, and preferably having
2 to 10 carbons in the normal chain. Exemplary
unsubstituted such groups include ethenyl, propenyl,
isobutenyl, butenyl, pentenyl, hexenyl, heptenyl,
octenyl, nonenyl, decenyl, and the like. Exemplary
sbstituents may include, but are not limited to, one
or more of the following groups: halo, alkoxy,
alkylthio, alkyl, alkynyl, aryl, cycloalkyl,
cycloalkenyl, hydroxy or protected hydroxy, carboxyl
(--COOH), alkyloxycarbonyl, alkylcarbonyloxy,
alkylcarbonyl, carbamoyl 



(NH2 -CO-), substituted carbamoyl ((R4)(R5)N~CO~
wherein R4 or R5 are as defined below, except that at
least one of R4 or R5 is not hydrogen), amino,
heterocyclo, mono- or dialkylamino, or thiol (-SH);
The term "alkynyl", as used herein alone or as part of
another group, denotes optionally substituted,
straight and branched chain hydrocarbon groups
containing at least one carbon to carbon triple bond
in the chain, and preferably having 2 to 10 carbons in
the normal chain. Exemplary unsubstituted such groups
include, but are not limited to, ethynyl, propynyl,
butynyl, pentyriyl, hexynyl, heptynyl, octynyl,
nonynyl, decynyl, and the like. Exemplary substituents
may include, but are not limited to, one or more of
the following groups: halo, alkoxy, alkylthio, alkyl,
alkenyl, aryl, cycloalkyl, cycloalkenyl, hydroxy or
protected hydroxy, carboxyl (--COOH),
alkyloxycarbonyl, alkylcarbonyloxy, alkylcarbonyl,
carbamoyl (NH2-CO-), substituted carbamoyl
((R4)(R5)N~CO- wherein R4 or R5 are as defined below,
except that at least one of R4 or R5 is not hydrogen),
amino, heterocyclo, mono- or dialkylamino, or thiol
(--SH).The term "cycloalkyl", as used herein alone or
as part of another group, denotes optionally
substituted, saturated cyclic hydrocarbon ring
systems, including bridged ring systems, desirably
containing 1 to 3 rings and 3 to 9 carbons per ring.
Exemplary unsubstituted such groups include, but are
not limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, cyclodecyl,
cyclododecyl, and adamantyl. Exemplary substituents
include, but are not limited to, one or more alkyl
groups as described above, or one or more groups
described above as alkyl substituents. The terms "ar"
or "aryl", as used herein alone or as part of another
group, denote optionally substituted, homocyclic
aromatic groups, preferably containing 1 or 2 rings
and 6 to 12 ring carbons. Exemplary unsubstituted such
groups include, but are not limited to, phenyl,
biphenyl, and naphthyl. Exemplary substituents
include, but are not limited to, one or more nitro
groups, alkyl groups as described above or groups
described above as alkyl substituents. The term
"hetercycle" or "heterocyclic system" denotes a
heterocyclyl, heterocyclenyl, or heteroaryl group as
described herein, which contains carbon atoms and from
1 to 4 heteroatoms independently selected from the
group consisting of N, O and S and including any
bicyclic or tricyclic group in which any of the
above-defined heterocyclic rings is fused to one or
more heterocycle, aryl or cycloalkyl groups. The
nitrogen and sulfur heteroatoms may optionally be
oxidized. The heterocyclic ring may be attached to its
pendant group at any heteroatom or carbon atom which
results in a stable structure. The heterocyclic rings
described herein may be substituted on carbon or on a
nitrogen atom. Examples of heterocycles include, but
are not limited to, lH-indazole, 2-pyrrolidonyl,
2H,6H-l,5,2-dithiazinyl, 2H-pyrrolyl, 3H-indolyl,
4-piperidonyl, 4aH-carbazole, 4Hquinolizinyl,
6H-l,2,5-thiadiazinyl, acridinyl, azocinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl,
benzothiophenyl, benzoxazolinyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyl,
benzisoxazolyl, benzisothiazolyl, benzimidazalonyl,
carbazolyl, 4aH-carbazolyl, b-carbolinyl, chromanyl,
chromenyl, cinnolinyl, decahydroquinoliriyl,
2H,6H-l,5,2-dithiazinyl,
dihydrofuro[2,3-&]tetrahydrofuran, furanyl, furazanyl,
imidazolidinyl, imidazolinyl, imidazolyl, l
-indazolyl, indolenyl, indolinyl, indolizinyl,
indolyl, isatinoyl, isobenzofuranyl, isochromanyl,
isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl,
isothiazolyl, isoxazolyl, morpholinyl, naphthyridinyl,
octahydroisoqinohnyl, . oxadiazolyl,
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl,
oxazolyl, oxazolidinylperimidinyl, oxindolyl,
phenanthridinyl, phenanthrolinyl, phenarsazinyl,
phenazinyl, phenothiazinyl, phenoxathiinyl,
phenoxazinyl, phthalazinyl,piperazinyl, piperidinyl,
pteridinyl, piperidonyl, 4-riperidonyl, pteridinyl,
purinyl, pyranyl, pyrazinyl, pyrazolidinyl,
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole,
pyridoimidazole, pyridothiazole, pyridinyl, pyridyl,
pyrimidinyl, pyrrolidinyl, pyrrolinyl, pyrrolyl,
quinazolinyl, quinolinyl, 4H-quinolizinyl,
quinoxalinyl, quinuclidinyl, carbolinyl,
tetrahydrofuranyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, tetrazolyl, 6H-1,2,5-
thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl,
thiazolyl, thienyl, thienothiazolyl, thienooxazolyl,
thienoimidazolyl, thiophenyl, triazinyl,
1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl,
1,3,4-triazolyl, xanthenyl. "Heterocyclenyl" denotes a
non-aromatic monocyclic or multicyclic hydrocarbon
ring system of about 3 to about 10 atoms, desirably
about 4 to about 8 atoms, in which one or more of the
carbon atoms in the ring system is/are hetero
element(s) other than carbon, for example nitrogen,
oxygen or sulfur atoms, and which contains at least
one carbon-carbon double bond or carbon-nitrogen
double bond. Ring sizes of rings of the ring system
may include 5 to 6 ring atoms. The designation of the
aza, oxa or thia as a prefix before heterocyclenyl
define that at least a nitrogen, oxygen or sulfur atom
is present respectively as a ring atom. The
heterocyclenyl may be optionally substituted by one or
more substituents as defined herein. The nitrogen or
sulphur atom of the heterocyclenyl may also be
optionally oxidized to the corresponding N-oxide,
S-oxide or S,S-dioxide. 'H eterocyclenyl" as used
herein includes by way of example and not limitation
those described in Paquette, Leo A. ; "Principles of
Modern Heterocyclic Chemistry" (W. A. Benjamin, New
York, 1968), particularly Chapters 1, 3, 4, 6, 7, and
9; "The Chemistry of Heterocyclic Compounds, A series
of Monographs" (John Wiley & Sons, New York, 1950 to
present), in particular Volumes 13, 14, 16, 19, and
28; and "J. Am. Chem. Soc. ", 82:5566 (1960), the
contents all of which are incorporated by reference
herein. Exemplary monocyclic azaheterocyclenyl 



groups include, but are not limited to, 1,2,3,4-
tetrahydrohydropyridine, 1,2-dihydropyridyl,
1,4-dihydropyridyl, 1,2,3,6-tetrahydropyridine,
1,4,5,6-tetrahydropyrimidine, 2-pyrrolinyl, 3-
pyrrolinyl, 2-imidazolinyl, 2-pyrazolinyl, and the
like. Exemplary oxaheterocyclenyl groups include, but
are not limited to, 3,4-dihydro-2H-pyran,
dihydrofuranyl, and fluorodihydrofuranyl. An exemplary
multicyclic oxaheterocyclenyl group is
7-oxabicyclo[2.2.1]heptenyl. "Hetercyclyl," or
"heterocycloalkyl," denotes a non-aromatic saturated
monocyclic or multicyclic ring system of about 3 to
about 10 carbon atoms, desirably 4 to 8 carbon atoms,
in which one or more of the carbon atoms in the ring
system is/are hetero element(s) other than carbon, for
example nitrogen, oxygen or sulfur. Ring sizes of
rings of the ringsystem may include 5 to 6 ring atoms.
The designation of the aza, oxa or thia as a prefix
before heterocyclyl define that at least a nitrogen,
oxygen or sulfur atom is present respectively as a
ring atom. The heterocyclyl may be optionally
substituted by one or more substituents which may be
the same or different, and are as defined herein. The
nitrogen or sulphur atom of the heterocyclyl may also
be optionally oxidized to the corresponding N-oxide,
S-oxide or S,S-dioxide. "Heterocyclyl" as used herein
includes by way of example and not limitation those
described in Paquette, Leo A. ; "Principles of Modern
Heterocyclic Chemistry" (W. A. Benjamin, New York,
1968), particularly Chapters 1, 3, 4, 6, 7, and 9;
"The Chemistry of Heterocyclic Compounds, A series of
Monographs" (John Wiley & Sons, New York, 1950 to
present), in particular Volumes 13, 14, 16, 19, and
28; arid "J. Am. Chem. Soc. ", 82:5566 (1960).
Exemplary monocyclic heterocyclyl rings include, but
are not limited to, piperidyl, pyrrolidinyl,
piperazinyl, morpholinyl, thiomorpholinyl,
thiazolidinyl, 1,3-dioxolanyl, 1,4- dioxanyl,
tetrahydrofuranyl, tetrahydrothiophenyl,
tetrahydrothiopyranyl, and the like. "Heteroaryl"
denotes an aromatic monocyclic or multicyclic ring
system of about 5 to about 10 atoms, in which one or
more of the atoms in the ring system is/are hetero
element(s) other than carbon, for example nitrogen,
oxygen or sulfur. Ring sizes of rings of the ring
system include 5 to 6 ring atoms. The "heteroaryl" may
also be substituted by one or more subsituents which
may be the same or different, and are as defined
herein. The designation of the aza, oxa or thia as a
prefix before heteroaryl define that at least a
nitrogen, oxygen or sulfur atom is present
respectively as a ring atom. A nitrogen atom of a
heteroaryl may be optionally oxidized to the
corresponding N-oxide. Heteroaryl as used herein
includes by way of example and not limitation those
described in Paquette, Leo A. ; "Principles of Modern
Heterocyclic Chemistry" (W. A. Benjamin, New York,
1968), particularly Chapters 1, 3, 4, 6, 7, and 9;
"The Chemistry of Heterocyclic Compounds, A series of
Monographs" (John Wiley & Sons, New York, 1950 to
present), in particular Volumes 13, 14, 16, 19, and
28; and "J. Am. Chem. Soc. ", 82:5566 (1960).
Exemplary heteroaryl and substituted heteroaryl groups
include, but are not limited to, pyrazihyl, thienyl,
isothiazolyl, oxazolyl, pyrazolyl, furazanyl,
pyrrolyl, 1,2,4-thiadiazolyl, pyridazinyl,
quinoxalinyl, phthalazinyl, imidazo[l,2-a]pyridine,
imidazo[2,l-b]thiazolyl, benzofurazanyl, azaindolyl,
benzimidazolyl, benzothienyl, thienopyridyl,
thienopyrimidyl, pyrrolopyridyl, imidazopyridyl,
benzoazaindole, 1,2,3- triazinyl, 1,2,4-triazinyl,
1,3,5-triazinyl, benzthiazolyl, dioxolyl, furanyl,
imidazolyl; indolyl, indolizinyl, isoxazolyl,
isoquinolinyl, isothiazolyl, morpholino, oxadiazolyl,
oxazinyl, oxiranyl, piperazinyl, piperidinyl, pyranyl,
pyrazinyl, pyridazinyl, pyrazolyl,
pyridyl,pvrimidinyl, pyrrolyl, pyrrolidinyl,
quinazolinyl, quinolinyl, tetrazinyl, tetrazolyl,
1,3,4- thiadiazolyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, thiatriazolyl,
thiazinyl, thiazolyl, thienyl,
5-thioxo-l,2,4-diazolyl, thiomorpholino, thiophenyl,
thiopyranyl, triazolyl and triazolonyl. The term
"amino" denotes the radical -NH2 wherein one or both
of the hydrogen atoms may be replaced by an optionally
substituted hydrocarbon group. Exemplary amino groups
include, but are not limited to, n-butylamino,
tert-butylamino, methylpropylamino and
ethyldimethylamino. The term "cycloalkylalkyl" denotes
a cycloalkyl-alkyl group wherein a cycloalkyl as
described above is bonded through an alkyl, as defined
above. Cycloalkylalkyl groups may contain a lower
alkyl moiety. Exemplary cycloalkylalkyl groups
include, but are not limited to, cyclopropyhnethyl,
cyclopentylmethyl, cyclohexylmethyl, cyclopropylethyl,
cyclopentylethyl, cyclohexylpropyl, cyclopropylpropyl,
cyclopentylpropyl, and cyciohexylpropyl. The term
"arylalkyl" denotes an aryl group as described above
bonded through an alkyl, as defined above. The term
"heteroarylalkyl" denotes a heteroaryl group as
described above bonded through an alkyl, as defined
above. The term "heterocyclylalkyl," or
"heterocycloalkylalkyl," denotes a heterocyclyl group
as described above bonded through an alkyl, as defined
above. The terms "halogen", "halo", or "hal", as used
herein alone or as part of another group, denote
chlorine, bromine, fluorine, and iodine. The term
"haloalkyl" denotes a halo group as described above
bonded though an alkyl, as defined above. Fluoroalkyl
is an exemplary group. The term "aminoalkyl" denotes
an amino group as defined above bonded through an
alkyl, as defined above. The phrase "bicyclic fused
ring system wherein at least one ring is partially
saturated" denotes an 8- to 13-membered fused bicyclic
ring group in which at least one of the rings is 



non-aromatic. The ring group has carbon atoms and
optionally 1-4 heteroatoms independently selected from
N, O and S. Illustrative examples include, but are not
limited to, indanyl, tetrahydronaphthyl,
tetrahydroquinolyl and benzocycloheptyl. The phrase
"tricyclic fused ring system wherein at least one ring
is partially saturated" denotes a 9- to 18-membered
fused tricyclic ring group in which at least one of
the rings is non-aromatic. The ring group has carbon
atoms and optionally 1-7 heteroatomsindependently
selected from N, O and S. Illustrative examples
include, but are not limited to, fluorene,
10sll-dihydro-5H-dibenzo[a,d]cycloheptene and
2,2a,7,7a-tetrahydro-lHcyclobuta[ a]indene. The term
"pharmaceutically acceptable salts" refers to
derivatives of the disclosed compounds wherein the
parent compound is modified by making acid or base
salts thereof. Examples of pharmaceutically acceptable
salts include, but are not limited to, mineral or
organic acid salts of basic residues such as amines;
alkali or organic salts of acidic residues such as
carboxylic acids; and the like. The pharmaceutically
acceptable salts include the conventional non-toxic
salts or the quaternary ammonium salts of the parent
compound formed, for example, from non-toxic inorganic
or organic acids. For example, such conventional
non-toxic salts include those derived from inorganic
acids such as, but not limited to, hydrochloric,
hydrobromic, sulfuric, sulfamic, phosphoric, nitric
and the like; and the salts prepared from organic
acids such as, but not limited to, acetic, propionic,
succinic, glycolic, stearic, lactic, malic, tartaric,
citric, ascorbic, pamoic, maleic, hydroxymaleic,
phenylacetic, glutamic, benzoic, salicylic,
sulfanilic, 2-acetoxybenzoic, fumaric,
toluenesulfonic, methanesulfonic, ethane disulfonic,
oxalic, isethionic, and the like. The pharmaceutically
acceptable salts of the present invention can be
synthesized from the parent compound which contains a
basic or acidic moiety by conventional chemical
methods. Generally, such salts can be prepared by
reacting the free acid or base forms of these
compounds with a stoichiometric amount of the
appropriate base or acid in water or in an organic
solvent, or in a mixture of the two. Organic solvents
include, but are not limited to, nonaqueous media like
ethers, ethyl acetate, ethanol, isopropanol, or
acetonitrile. Lists of suitable salts are found in
Remington's Pharmaceutical Sciences, 18th ed., Mack
Publishing Company, Easton, PA, 1990, p. 1445, the
disclosure of which is hereby incorporated by
reference. The phrase "pharmaceutically acceptable"
denotes those compounds, materials, compositions,
and/or dosage forms which are, within the scope of
sound medical judgment, suitable for use in contact
with the tissues of human beings and animals without
excessive toxicity, irritation, allergic response, or
other problem or complication commensurate with a
reasonable benefit/risk ratio. "Substituted" is
intended to indicate that one or more hydrogens on the
atom indicated in the expression using "substituted"
is replaced with a selection from the indicated
group(s), provided that the indicated atom's normal
valency is not exceeded, and that the
substitutionresults in a stable compound. When a
substituent is keto (i.e., =0) group, then 2 hydrogens
on the atom are replaced. Unless moieties of a
compound of the present invention are defined as being
unsubstituted, the moieties of the compound may be
substituted. In addition to any substituents provided
above, the moieties of the compounds of the present
invention may be optionally substituted with one or
more groups independently selected from, but not
limited to: C1-C4 alkyl; . . C2-C4 alkenyl; C2-C4
alkynyl; CF3; halo; . OH; 0-(C 1-C4 alkyl); OCH2F;
OCHF2; OCF3; COCF3; OC(O)-(C1-C4 alkyl); OC(O)NH-(Ci-C
4 alkyl); OC(O)N(C1-C4 alkyl)2; OC(S)NH-(C1-C4 alkyl);
OC(S)N(C1-C4 alkyl)2; ONO2; SH; S-(C1-C4 alkyl);
S(O)-(C1-C4 alkyl); S(O)2-(C1-C4 alkyl); SC(O)-(C1-C4
alkyl); SC(O)O-(C1-C4 alkyl); NH2; N(H)-(C 1-C4
alkyl); N(C1-C4 alkyl)2; 



N(H)C(O)-(C 1-C4 alkyl);N(CH3)C(O)-(C1-C4 alkyl);
N(H)C(O)-CF3; N(CH3)C(O)-CF3; N(H)C(S)-(C 1-C4 alkyl);
N(CH3)C(S)-(C 1-C4 alkyl); N(H)S(O)2-(C1-C4 alkyl);
N(H)C(O)NH2; N(H)C(O)NH-(C 1-C4 alkyl);
N(CH3)C(O)NH-(C1-C4 alkyl); N(H)C(O)N(C 1-C4 alkyl)2;
N(CH3)C(O)N(Ci-C4 alkyl)2; N(H)S(O)2NH2) ;
N(H)S(O)2NH-(C1-C4 alkyl); N(CH3)S(O)2NH-(C1-C4
alkyl); N(H)S(O)2N(C1-C4 alkyl)2; N(CH3)S(O)2N(C1-C4
alkyl)2; N(H)C(O)O-(C 1-C4 alkyl); N(CH3)C(O)O-(C1-C4
alkyl); N(H)S(O)2O-(C1-C4 alkyl); N(CH3)S(O)2O-(Ci-C4
alkyl); N(CH3)C(S)NH-(C1-C4 alkyl); N(CH3)C(S)N(C 1-C4
alkyl)2; N(CH3)C(S)O-(C1-C4 alkyl); N(H)C(S)NH2; NO2;
. CO2H; CO2-(C1-C4 alkyl); C(O)N(H)OH; C(O)N(CH3)OH:
C(O)N(CH3)OH; C(O)N(CH3)O-(C1-C4 alkyl);
C(O)N(H)-(C1-C4 alkyl); C(O)N(C1-C4 alkyl)2;
C(S)N(H)-(C1-C4 alkyl);C(S)N(C1-C4 alkyl)2;
C(NH)N(H)-(C1-C4 alkyl); C(NH)N(C1-C4 alkyl)2;
C(NCH3)N(H)-(C1-C4 alkyl); C(NCH3)N(C1-C4 alkyl)2;
C(O)-(C1-C4 alkyl); C(NH)-(C1-C4 alkyl); C(NCH3H C1-C4
alkyl); C(NOH)-(C1-C4 alkyl); C(NOCHa)-(C1-C4 alkyl);
CN; CHO; CH2OH; CH2O-(C1-C4 alkyl); CH2NH2;
CH2N(H)-(C1-C4 alkyl); CH2N(C1-C4 alkyl)2; aryl;
heteroaryl; cycloalkyl; and heterocyclyl. The term
"cleave" or "cleaving" means splitting a complex
molecule into at least two separate molecules.
"Cleavage products" are the separate molecules which
result from cleaving. The term "metabolite" refers to
a composition which results from a metabolic process.
Examples f the results of metabolism on the compounds
of the present invention include addition of -OH,
hydrolysis, and cleavage. The term "polymorphs" refers
to the various crystalline structures of the compounds
of the present invention. This may include, but is not
limited to, crystal morphologies (and amorphous
materials), all crystal lattice forms, and all salts.
Salts of the present invention can be crystalline and
may exist as more than one polymorph. Each polymorph
forms another aspect of the invention. Hydrates as
well as anhydrous forms of the salt are also
encompassed by the invention. "Teoc" is
2-(trimethylsilyl)ethoxycafbonyl"Et" is ethyl
(-CH2CH3) or ethylene (-CH2CH2-). "Me" is methyl
(-CH3) or methylene (-CH2-). "Boc" is
tert-butyloxycarbonyl. "PhCH2" is benzyl. 



The term "pharmaceutically-acceptable tricyclic
moiety" is meant to include, but is not limited to,
benzocycloheptapyridyl, benzodiazepinyl, and
benzozapinyl In another embodiment of the present
invention, the DPP-IV inhibiting compounds are used in
the manufacture of a medicament for the treatment of a
disease mediated by an DPP-IV enzyme. In another
aspect, the DPP-IV inhibiting compounds of the present
invention are used in combination with another disease
modifying drug. Examples of other disease modifying
drugs include, but are not limited to: (a) other
dipeptidyl peptidase IV (DPP-IV) inhibitors such as
Vildagliptin (Novartis), Sitagliptin (Merck&Co.),
Saxagliptin (BMS); (b) insulin sensitizers including
(i) PPARg agonists such as the glitazoes (e.g.
troglitazone, pioglitazone, edaglitazone,
rosiglitazone, and the like) and other PPAR ligands,
including PPARa/g dual agonists such as muraglitazar
(BMS) and tesaglitazar (AstraZeneca), and PPARa
agonists such as fenofibric acid derivatives
(gemfibrozil, clofibrate, fenofibrate and
bezafibrate), (ii) biguanides such as metformin and
phenformin, and (iii) protein tyrosine phosphatase-lB
(PTP-IB) inhibitors; (c) insulin or insulin mimetics;
(d) incretin and incretin mimetics such as (i)
Exenatide available from Amylin Pharmaceuticals, (i)
amylin and amylin mimetics such as pramlintide
acetate, available as Symlin(r), (iii) GLP-I, GLP-I
mimetics, and GLP-I receptor agonists, (iv) GIP, GIP
mimetics and GIP receptor agonists; (e) sulfonylureas
and other insulin secretagogues, such as tolbutamide,
glyburide, glipizide, glimepiride, meglitinides, and
repaglinide; (f) a-glucosidase inhibitors (such as
acarbose and miglitol); (g) glucagon receptor
antagonists; (h) PACAP, PACAP mimetics, and PACAP
receptor agonists; (i) cholesterol lowering agents
such as (i) HMG-CoA reductase inhibitors (lovastatin,
simvastatin, pravastatin, cerivastatin, fluvastatin,
atorVastatin, itavastatin, and rosuvastatin, and other
statins), (ii) sequestrahts such as cholestyramine,
colestipol and dialkylaminoalkyl derivatives of a
cross-linked dextran, (iii) nicotinyl alcohol,
nicotinic acid or a salt thereof, (iv) PPARa agonists
such as fenofibric acid derivatives (gemfibrozil,
clofibrate, fenofibrate and bezafibrate), (v) PPARa/g
dual agonists such as muraglitazar (BMS) and
tesaglitazar (AstraZeneca), (vi) inhibitors of
cholesterol absorption, such as betasitosterol and
ezetimibe (vii) acyl CoAxholesterol acyltransferase
inhibitors such asavasimibe, and (viii) anti-oxidants
such as probucol; (j) PPARd agonists such as GW-501516
from GSK; (k) anti-obesity compounds such as
fenfluramine, dexfenfluramine, phentemine,
sibutramine, orlistat, neuropeptide Yl or Y5
antagonists, MTP inhibitors, squalene synthase
inhibitor, lipoxygenase inhibitor, ACAT inhibitor,
Neuropeptide Cannabinoid CB-I receptor antagonists,
CB-I receptor inverse agonists and antagonists, fatty
acid oxidation inhibitors, appetite suppressants (1)
adrenergic receptor agonists, melanocortin receptor
agonists, in particular - melanocortin-4 receptor
agonists, ghrelin antagonists, and melanin-
concentrating hormone (MCH) receptor antagonists; (m)
ileal bile acid transporter inhibitors; (n) agents
intended for use in inflammatory conditions such as
aspirin, non steroidal anti-inflammatory drugs,
glucocorticoids, azalfidine, and selective
cyclooxygenase-2 inhibitors; (o) antihypertensive
agents such as ACE inhibitors (enalapril, lisinopril,
captopril, quinapril, fosinoprol, ramipril, spirapril,
tandolapril), angiotensin-II (AT-I) receptor blockers
(losartan, candesartan, irbesartan, valsartan,
tehnisartan, eprosartan), beta blockers and calcium
channel blockers; and (p) glucokinase activators
(GKAs); (q) agents which can be used for the
prevention, delay of progression or treatment of
neurodegenerative disorders, cognitive disorders or a
drug for improving memory such as anti-inflammatory
drugs, antioxidants, neuroprotective agents, glutamate
receptor antagonists, acetylcholine esterase
inhibitors, butyrylcholinesterase inhibitors, MAO
inhibitors, dopamine agonists or antagonists,
inhibitors of gamma and beta secretases, inhibitors of
amyloid aggregation, amyloid beta peptide, antibodies
to amyloid beta peptide, inhibitors of
acetylcholinesterase, glucokinase activators, agents
directed at modulating GABA, NMDA, cannabinoid, AMPA,
kainate, phosphodiesterase (PDE), PKA, PKC, CREB or
nootropic systems; ( r ) leukocyte growth promotors
intended for the treatment and prevention of reduced
bone marrow production, infectious diseases, hormone
dependent disorders, inflammatory diseases, HIV,
allergies, leukocytopenia, and rheumatism; (s) SGLT2
inhibitor; (t) glycogen phosphorylase inhibitor; (u)
aP2 inhibitors; (v) aminopeptidase N inhibitor (w)
vasopeptidase inhibitors like neprilysin inhibitors
and/or ACE inhibitors or dual NEP/ACE inhibitor; (x)
growth hormone secretagogue for enhancing growth
hormone levels and for treating growth retardation /
dwarfism or metabolic disorders or where the disorder
is an injury, or a wound hi need of heating, or a
mammalian patient recovering from surgery; (y) 5-HT 3
or 5-HT 4 receptor modulators (tegaserod, cisapride,
nor-cisapride, renzapride, zacopride, mosapride,
prucalopride, buspirone, norcisapride, cilansetron,
ramosetron, azasetron, ondansetron, etc.);(Za) aldose
reductase inhibitors; (Zb) sorbitol dehydrogenase
inhibitors; (Zc) AGE inhibitors; (Zd) erythropoietin
agonist such as EPO, EPO mimetics, and EPO receptor
agonists. In a further aspect, the DPP-IV inhibiting
compounds of the present invention are used in the
treatment diseases or symptoms mediated by an DPP-IV
enzyme. Examples of diseases or symptoms mediated by a
DPP-TV enzyme include, but are not limited to, Type p
(Type-2) Diabetes and Related Disorders, such as
hyperglycemia, low glucose tolerance, insulin
resistance, obesity, lipid disorders, dyslipidemia,
hyperlipidemia, hypertriglyceridemia,
hypercholesterolemia, low HDL levels, high LDL levels,
atherosclerosis and its 30 sequelae, vascular
restenosis, irritable bowel syndrome, inflammatory
bowel disease, including Crohn's disease and
ulcerative colitis, other inflammatory conditions,
pancreatitis, abdominal obesity, neurodegenerative
disease, 



retinopathy, nephropathy, neuropathy, cataracts,
glaucoma, glomerulosclerosis, foot ulcerations and
unlcerative colitis, altered gastrointestinal
motility, Syndrome X, ovarian hyperandrogenism,
polycystic ovarian syndrome, premenstrual syndrome,
other disorders where insulin resistance is a
component. In Syndrome X, also known as Metabolic
Syndrome, obesity is thought to promote insulin
resistance, diabetes, dyslipidemia, hypertension, and
increased cardiovascular risk, growth hormone
deficiency, neutropenia, neuronal disorders, tumor
invasion and metastasis, benign prostatic hypertrophy,
gingivitis, osteoporosis, frailty of aging, intestinal
injury, benign prostatic hypertrophy (BPH), and sperm
motility/male contraception. In a further aspect, the
DPP-IV inhibiting compounds of the present invention
are useful for the prevention, delay of progression or
the treatment of an early cardiac or early
cardiovascular diseases or damages, renal diseases or
damages, heart Failure, or heart Failure associated
diseases like (i) cardiovascular diseases or damages
e.g. cardiac hypertrophy, cardiac remodelling after
myocardial infarction, pulmonary congestion and
cardiac fibrosis in dilated or in hypertrophic
cardiomyopathy, cardiomyopathy such as dilated
cardiomyopathy or hypertrophic cardiomyopathy,
mesanglial hypertrophy, or diabetic cardiomyopathy,
left or right ventricular hypertrophy, arrhythmia,
cardiac dysrhythmia, syncopy, angina pectoris, cardiac
bypass reocclusion, intermittent claudication,
diastolic and/or systolic dysfunction, diabetic
myopathy, stroke prevention in congestive heart
failure, hypertrophic medial thickening in arteries
and/or large vessels, mesenteric vasculature
hypertrophy or artherosclerosis, preferably
artherosclerosis in mammalian patients with
hypertension of diabetes; (ii) renal diseases or
damages like renal hyperfiltration such as after
portal renal ablation, proteinuria in chronic renal
disease, renal arteriopathy as a consequence
ofhypertension, nephrosclerosis, hypertensive
nephrosclerosis or mesanglial hypertrophy; (iii) Heart
Failure to be treated is secondary to idiopathic
dilated cardiomyopathy and/or coronary ischemic
disease; In another aspect, the DPP-IV inhibiting
compounds of the present invention are used for the
prevention, the delay of the onset, the delay of
progression or the treatment of neurodegenerative
disorders, cognitive disorders and for improving
memory (both short term and long term) and learning
ability wheiin the (i) neurodegenerative disorder is
dementia, senile dementia, schizophrenia, mild
cognitive impairment, Alzheimer related dementia,
Huntington's chores, tardive dyskinesia,
hyperkinesias, mania, Morbus Parkinson, Steel- Richard
syndrome, Down's syndrome, myasthenia gravis, nerve
and brain trauma, vascular amyloidosis, cerebral
haemorrhage I with amyloidosis, brain inflammation,
Friedrich ataxia, acute confusion disorders, acute
confusion disorders with apoptotic necrocytosis,
amyotrophic lateral sclerosis, glaucoma, and
Alzheimer's disease; (ii) cognitive disorders like
cognitive deficits associated with schizophrenia,
age-induced memory impairment, cognitive deficits
associated with psychosis, cognitive impairment
associated with diabetes, cognitive deficits
associated with post-stroke, memory defects associated
hypoxia, cognitive and attention deficits associated
with senile dementia, attention deficits disorders,
memory problems associated with mild cognitive
impairment, impaired cognitice function associated
with vascular dementia, cognitive problems associated
with brain tumors, Pick's disease, cognitive deficits
due to autism, cognitive deficits post
electroconvulsive therapy, cognitive deficits
associated with traumatic brain injury, amnesic
disorders, deliriums, vitamin deficiency, dementias,
impaired cognitive function associated with
Parkinson's disease, attention-deficit disorders;
(iii) prevention of memory impairment as a result of
Alzheimer disease, Creutzfeld-Jakob disease, Pick
disease, Huntington disease, AIDS, brain injury, brain
aneurysm, epilepsy, stroke, toxicant exposure, mental
retardation in children, Huntington's disease; (iv) to
improve learning speed and potential in educational
and rehabilitation contexts. In another aspect, the
DPP-IV inhibiting compounds of the present invention
are used for stimulating an immune response in a
subject having or at risk of having cancer wherein the
cancer is selected from the group consisting of basal
cell carcinomas including cancers of the binary tract,
bladder, urinary system, bone, brain, breast,
cervical, endometrial, ovarian, uterine,
choriocarcinoma, central nervous system* colon and
rectal cancers, connective tissue cancer, cancer of
the digestive system, esophageal, gastric, stomach,
larynx, liver, pancreatic, colorectal, renal cancers;
cancers of the urinary system; cancers of eye, head
and neck, oralcavity, skin, prostate; cancers of
biliary tract, testicular, thyroid; intra- epithelial
neoplasm, leukemia, acute myeloid leukemia, acute
lymphoid leukemia, chronic myeloid leukemia, chronic
lymphoid leukemia; and other cancers of the
respiratory system, lung, small cell lung, non-small
cell lung; lymphoma, Hodgkin's lymphoma, Non-Hodgkin's
lymphoma; melanoma, myeloma, neuroblastoma,
retinoblastoma, fibrosarcoma (bone or connective
tissue sarcoma), rhabdomyosarcoma; and other cancers
including neoplastic conditions, adipose cell tumors,
adipose cell carcinomas, such as liposarcoma,; In a
further aspect, the DPP-IV inhibiting compounds of the
present invention are useful for the treatment or
prophylaxis of chronic inflammatory diseases such as
autoimmune disorders like rheumatoid arthritis,
systemic lupus erythematosus, multiple sclerosis,
psoriasis, allergies or asthma. In another aspect, the
DPP-IV inhibiting compounds of the present invention
may be useful in the treatment of pain, neuropathic
pain, rheumatoid pain, osteoarthritis pain, anesthesia
adjunct in mammalian patients undergoing surgery,
chronic pain in advanced cancer, treatment of
refractory diarrhea, biliary pain caused by
gallstones. 



In a further aspect, the DPP-IV inhibiting compounds
of the present invention are useful for the treatment
of mammalian patients undergoing islet/pancreas
transplantation, for the prevention or the delay of
transplant rejection, or allograft rejection in
transplantation, for improving pancreatic function by
increasing the number and size of pancreatic
beta-cells in the treatment of Type 1 diabetes
patients, and for improving pancreatic function by
increasing the number and size of pancreatic
beta-cells in general. Furthermore, the DPP-IV
inhibiting compounds of the present invention are
useful for the treatment of mammalian patients with
acne, skin disorders (e.g. pigmentation disorders or
psoriasis), scleroderma, mycoses; anxiety, anxiety
neurosis, major depression disorder, drug abuse,
alcohol addiction, insomnia, chronic fatigue, sleep
apnea; anorexia nervosa; epilepsy; migrane;
encephalomyelitis; osteoarthritis, osteoporosis,
calcitonin-induced osteoporosis; male and female
sexual dysfunction, infertility; Type 1 diabetes;
immunosuppression, HTV infection; hematopoiesis,
anemia; and for weight reduction. In a further aspect,
the DPP-IV inhibiting compounds of the present
invention are useful for the prevention, delay of
progression or treatment of (i) bacterial infections
from Escherichia coli, Staphylococcus, Streptoococcus,
Pseudomonas, Clostridium difficile infection,
Legionella, Pneumococcus, Haemophilus, Klebsiella,
Enterobacter, Citrobacter, Neisseria, Shigella,
Salmonella, Listeria, Pasteurella, Streptobacillus,
Spirillum, Treponema, Actinomyces, Borrelia,
Corynebacterium, Nocardia, Gardnerella,
Campylobacter,Spirochaeta, Proteus, Bacteriodes,
Helicobacter pylori, and anthrax infection; (ii)
mycobacterial infection from tuberculosis and leprosy;
(iii) viral infection from HTV, Herpes simplex virus
1, Herpes simplex virus 2, Cytomegalovirus, hepatitis
A virus, hepatitis B virus, hepatitis C virus, human
papilloma virus, Epstein Barr virus, rotavirus,
adenovirus, influenza A virus, respiratory syncytial
virus, varicella-zoster virus, small pox, monkey pox
and SARS; (iv) fungal infection from candidiasis,
ringworm, histoplasmosis, blastomycosis,
paracoccidioidomycosis, cryptococcosis, aspergillosis,
chromomycosis, mycetoma infections^
pseudallescheriasis, Tinea versicolor infection; (v)
parasite infection from amebiasis, Trypanosoma cruzi,
Fascioliasis, Leishmaniasis, Plasmodium,
Onchocerciasis, Paragonimiasis, Trypanosoma brucei,
Pneumocystis, Trichomonas vaginalis, Taenia,
Hymenolepsis, Echinococcus, Schistosomiasis,
neurocysticerosis, Necator americanus, and Trichuris
trichuria. The compounds from this invention are
suitable for oral, sublingual, rectal, topical,
parenteral (including subcutaneoms, intramuscular, and
intravenous), ocular (ophthalmic), pulmonary (aerosol
inhalation), or nasal administration, although the
most suitable route in any given case will depend on
the nature and severity of the conditions being
treated and on the nature of the active ingredient.
The compounds from this invention are conveniently
presented in unit dosage form and prepared by any of
the methods well-known in the art of pharmacy. The
PPP-IV inhibiting compounds of the present invention
are synthesized by the general method shown in Schemes
1-14. Generic schemes General synthetic schemes for
the preparation of tricyclic building blocks of this
invention:SCHEME l solvent 1. NaBH4, solvent 2. SOCI2,
solvent Commercially available bromotoluene
derivatives were treated with n-butyllithium and
heated, followed by treatment with dry-ice in an
appropriate solvent to afford the desired compound.
Alternatively, the acid can be prepared by Grignard
reaction followed by treatment with dry-ice in an
appropriate solvent. Esterification of the compound
followed by NBS bromination and subsequent conversion
to the phosphoniurn salt in a suitable solvent and
heating affords the desired compound. Wittig reaction
of the phosphonium salt with a suitable aldehyde in an
appropriate solvent and heating, followed by
saponification of the ester moiety arid subsequent
catalytic hydrogenation affords the desired compound.
Cyclisation of the compound with polyphosphoric acid
in sulfolane and heating affords the desired compound
after purification. For R1 = COOMe the tricyclic
product from thepolyphosphoric acid step was treated
with thionylchloride in an alcohol. Reduction of the
ketone with a metal hydride in an appropriate solvent
yields the compound after purification. Treatment of
the alcohol with thionylchloride in a suitable solvent
affords the final desired compound. In order to obtain
the compounds with R1 = R = COOMe, the tricyclic
product from the polyphosphoric acid step with R1=
COOH and R2 = Br was treated with CuCN in a suitable
solvent, followed by saponification of the nitrile to
the acid. Ester formation using thionylchloride in an
alcohol and reduction of the ketone with a metal
hydride in an appropriate solvent yields the compound
after purification. Treatment of the alcohol with
thionylchloride in a suitable solvent affords the
final desired compound. Alternative synthetic scheme
for the preparation of tricyclic building blocks of
this invention: SCHEME 2 1. KCN, Pd-catalyst base,
ligand, solvent 1. NaBH4, solvent 2. KOH, solvent 2.
SOCb.'solvent 3. SOCt, alcohol y 



Commercially available bromotoluene derivatives are
treated with Magnesium in a Grignard reaction followed
by treatment with dry-ice in an appropriate solvent to
yield the desired acid. This acid is then treated with
sec-butyllithium in an appropriate solvent at lower
temperature. The anion is added at lower temperature
to a solution of a commercially available
benzylchloride in an appropriate solvent to afford the
desired compound. Cyclisation of the compound with
polyphosphoric acid in sulfolane and heating affords
thedesired compound. To obtain the compounds with R1 =
R = COOMe, the tricyclic product from the
polyphosphoric acid step with R1 = R2 Cl was treated
with KCN, a Pd-catalyst, a suitable ligand and a
suitable base in an appropriate solvent to afford the
dicyano compound, which was converted to the diacid by
treatment with base in a suitable solvent. Ester
formation using thionylchloride in an alcohol and
reduction of the ketone with a metal hydride in an
appropriate solvent yields the compound after
purification. Treatment of the alcohol with
thionylchloride in a suitable solvent affords the
final desired compound. General synthetic scheme for
the preparation of aldehyde building blocks of this
invention: SCHEME 3 . fumaryl chloride solvent 1.
03,-78 C solvent 2. (CHa)2S Commercially available
prolinamide is treated with furnarylchloride in an
appropriate solvent to afford the desired compound.
This compound is then treated with oxalylchloride in
dimethylformarnide to afford the desired compound
after purification. Alternatively, the coupling
product of prolinamide with fumarylchloride can be
treated with trifluoroacetic acid anhydride in a
suitable solvent to afford the desired compound.
Ozonolysis of this compound at - 78 0C in a suitable
solvent, followed by reductive workup affords the
desired final compound as a mixture of the aldehyde
and its methyl hemiacetal. Treatment of
2-Aza-bicyclo[3.1.0]hexane-3-carboxylic acid amide,
prepared according to WO 01/68603, in the same manner
as described above yields the desired final compound
containing a cyclopropyl moiety at the 4,5-position of
the pyrrolidine moiety. General synthetic scheme for
the preparation of tricyclic compounds of this
invention with R3 = H:SCHEME 4 O A-B-D A-B-D A-B-D The
reaction of substituted or unsubstituted tricyclic
chlorides with an amino derivative in a suitable
solvent as described above affords the desired final
product after purification. Substituted or
unsubstituted tricyclic chlorides are treated in an
appropriate solvent with an excess of suitable amines
to afford the desired product after purification. In
case the reaction product contains additional amino
protecting groups like Boc, they are cleaved by acid
treatment to afford the desired compound. Using these
amines for a ncleophilic displacement reaction in a
suitable solvent with a suitable bromo derivative
yields the final desired product after purification.
Alternatively, the amines are treated with a suitable
aldehyde (D-CHO) via reductive amination to afford the
final compound after purification. General synthetic
scheme for the preparation of tricyclic compounds of
this invention with Z = N: SCHEME 5 solventSubstituted
or unsubstituted tricycles containing a nitrogen at
the doubly benzylic position are treated with
bromoacetylbromide and heated to afford the desired
compounds. Treating these compounds with sodium azide
or sodium cyanide in a suitable solvent and heating
affords the desired azido or cyano compounds after
purification. Catalytic hydrogenation or reduction
with Lithium aluminium hydride in a suitable solvent
affords the desired amine compounds. Using these
amines for a nucleophilic displacement reaction in a
suitable solvent with a suitable bromo derivative
yields the final desired product after purification.
General synthetic scheme for the preparation of
tricyclic compounds of this invention having H, OH or
no substituent at R3 SCHEME 6 Substituted or
unsubstitued tricyclic ketones with Y = C(R^=C(Rs) are
treated with malonic acid at elevated temperatures to
afford the desired product after purification.
Thesecompounds are converted to the corresponding
amides by treatment with isobutylchloroformate and
ammonia. The amides are then converted to the desired
amine products with Y = C(Rs)=C(Rs) by reduction with
lithium aluminium hydride or to the desired amine
products with Y = C(R4Rs)C(R4Rs) by reduction with
lithium aluminium hydride followed by catalytic
hydrogenation with a suitable catalyst. Using these
amines for a nucleophilic displacement reaction in a
suitable solvent with a suitable bromo derivative
described above yields the final desired product after
purification. Treating tricyclic ketones in a
Reformatskij reaction affords the desired product
after purification. Reduction with LiAlH4 in a
suitable solvent affords the alcohol products with R3
= OH after purification. Activation of one of the
hydroxyl groups with sulfonylchlbrides in a 



suitable solvent followed by treatment with NaN3
affords the desired compounds after purification.
Reduction of the azide reaction products with a
catalyst in a suitable solvent affords the desired
amine compounds after purification. Using these amines
for a nucleophilic displacement reaction in a suitable
solvent with a suitable bromo derivative described
above yields the final desired products after
purification. Treating the amines with R3 = OH with
acid in a suitable solvent yields the desired
unsaturated amine products. Using these amines for a
nucleophilic displacement reaction in a suitable
solvent with a suitable bromo derivative described
above yields the final desired products after
purification. General synthetic schemes (7-9) for the
preparation of tricyclic compounds of this invention
with R3 = nitrile, amide, tetrazolyl or
N-alkyl-tetrazolylSCHEME 7 Substituted or
unsubstituted suberylchlorides are treated in a
suitable solvent with a slight excess of AgCN and
heated to afford the desired product after
purification. The nitrile containing compound is then
treated with sodium hydride in a suitable solvent and
heated. The mixture is then treated at rt with a
suitable dibromoalkane and heated to give an
intermediate which after treatment with sodium azide
or potassium phthalimide in an appropriate solvent and
heating affords the desired compound after
purification. Treating the mixture after the addition
of sodium hydride at rt with a suitable sulfamidate in
an appropriate solvent affords the desired
Teoc-protected compound after heating for several
hours and subsequent purification. Catalytic
hydrogenation of compounds with R' = N3 in a suitable
solvent and in the presence of a slight excess of acid
affords the free amine compounds. Coupling of these
amines with a suitable aldehyde (CHO-D) via reductive
amination and subsequent purification affords the
final desired compounds with R3 = CN.SCHEME 8
Catalytic hydrogenation of compounds with R3 = CN and
R' = N3 in a suitable solvent and in the presence of a
slight excess of acid affords the free amine
compounds. Treatment of the hydrogenation products
with sulphuric acid affords the desired compounds
after purification. In case R1 = R2 =}= COOH, the
amines are reacted with a suitable aldehyde (DCHO) in
an appropriate solvent to yield the desired final
compounds with R = CONH2 and R1 = R2 =I=COOH, CONR4R5,
COOMe. Ih case R1 = COOH, the amines are treated with
BoC O in a suitable solvent to afford the
Boc-protected amines. These compounds are then treated
with ethylchloroformate, followed by treatment with an
amine to yield the desired compounds after
purification. The compounds are then treated with
acid, followed by reaction with a suitable aldehyde
(D-CHO) in an appropriate solvent to yield the desired
final compounds with R = CONH2 and R1 = CONR4R after
purification.The compounds with R3 = CN and R' =
N-phthaloyl are treated with an excess of
trimethylsilyl azide and Bu2SnO in an appropriate
solvent and heating to afford the desired compounds
with R = tetrazolyl and R' = N-phthaloyl. In case R1 =
R2 =j= COOH, the compounds are treated with hydrazine
hydrate at elevated temperature in an appropriate
solvent to yield the desired amines with R3 =
tetrazoyl. The reaction of these amines with a
suitable aldehyde (D-CHO) in an appropriate solvent
affords the desired final compound with R3 tetrazoyl
and R1 = R2 =|= COOH, CONR4R5, COQMe after
purification. In case R1 = COOMe, the compounds are
treated with an appropriate amine in a suitable
solvent to afford the free amine compounds. Protection
of the amines with BoC2O affords the Boc- protected
products after purification. Saponification of the
ester moieties affords the desired NH-Bocprotected
carboxylic acid derivatives. The acid derivates are
then treated with ethylchloroformate, followed by an
amine to afford the desired products after acid
treatment. The reaction of these amines with a
suitable aldehyde (D-CHO) in an appropriate solvent
affords the desired final compound with R3 = tetrazoyl
and R1= CONR4R5 after purification. SCHEME 9 A-B-D
A-B-D The NH Teoc-protected compounds with R3 = CN and
R1= R2 = COOMe or R1 = R2 = Hal were treated with
hydroxylarnine hydrochloride and an excess of base at
elevated temperatures in an appropriate solvent to
afford the desired compounds with R3 = CONH2 after
purification. The same NH Teoc protected compounds are
also reacted with sodium azide and ammonium chloride
in a suitable solvent to yield the desired compounds
with R3 = tetrazoyl after purification. Further
reaction of the compound with R = tetrazoyl with
methyliodide and base in a suitable solvent leads to
the formation of the desired compound with R =
N-Me-tetrazoyl after purification. For the compounds
with R = tetrazoyl, N-Me-tetrazoyl and R1 = R2 =
COOMe, Hal, the Teoc protecting group is removed by
treatment with acid to afford the desired amine
compounds. The reaction of these amines with a
suitable aldehyde (D-CHO) in an appropriate solvent
affords the desired final compound with R3 =
tetrazoyl, N-Me-tetrazoyl and R1= R2 = COOMe, Hal
after purification. For the compounds with R3 =
tetrazoyl, N-Me-tetrazoyl and R1 = R2 = COOMe, the
ester moieties are removed by treatment with base in
an appropriate solvent to afford the desired
dicarboxylic acid derivatives after purification.
Treatment of these compounds with ethylchloroformate,
followed by an amine yields the desired amine
compounds with R3 = tetrazoyl, N-Metetrazoyl and R1=
R2 = CONR4R5 after purification. Cleavage of the Teoc
protecting group with acid affords the corresponding
amine compounds. The reaction of these amines with a
suitable aldehyde (D-CHO) in an appropriate solvent
affords the desired final compounds with R3 =
tetrazoyl, N-Me-tetrazoyl and R1 = R2 = CONR4Rs after
purification. To obtain the. desired final compounds
with R = tetrazoyl, N-Me-tetrazoyl and R1 = R2 = COOH
after 



purification, the amide formation steps 2 and 3 are
omitted. General synthetic scheme for the preparation
of tricyclic compounds of this invention with R3 =
heteroaryl (e.g., oxadiazolone or trifluroroxadiazole)
SCHEME 10 CF3-oxadiazole D-CHO solvent A-B-D The NH
Teoc-protected compounds with R3 = CN and R1= R2 =
COOMe were treated with hydroxylamine hydrochloride
and a base at elevated temperatures, followed
bydiethylcarbonate in an appropriate solvent to afford
the desired compounds with R3 = oxadiazolone after
purification. In case trifluoroacetic acid anhydride
and base are used in a suitable solvent for step 2 of
the above scheme, the desired compounds with R = CF3-
oxadiazole are obtained after purification. The
compounds with R3 = oxadiazolone and R3 =
CF3-oxadiazole are then treated with base to afford
the dicarboxylic acid derivatives. These acids are
treated with ethylchloroforrnate, followed by an amine
to afford the desired NHTeoc protected compounds with
R3 = oxadiazolone, CF3-oxadiazole and R1= R2 = CONR4R5
after purification. Cleavage of the Teoc protecting
group with acid affords the corresponding amine
compounds. The reaction of these amines with a
suitable aldehyde (D-CHO) in an appropriate solvent
affords the desired final compounds with R =
oxadiazolone, CF3- oxadiazole and Ri = R = CONR4R5
after purification. General synthetic scheme for the
preparation of tricyclic compounds of this invention
with R3 = tetrazole and Y = CONR4 SCHEME 11 1.NaN3
H2SO4 solvent 2. alkylhalide base 1. TMS-N 3 Bu2SnO
solvent 2, N2H4 solvent Anthraquinone derivatives are
treated with sodium azide and sulphuric acid hi a
suitable solvent to yield the desired compounds. These
compounds are then treated with alkyl halides and base
in a suitable solvent to obtain the desired compounds
after purification. Reaction of theses compounds with
tosylmethyl isocyanide and base in a suitable
solvent,follwed by treatment with dibromoethane and
potassium phthalimide affords the desired compounds
with R3 = CN and R' = N-phthaloyl after purification.
The reaction of these compounds with
trimethylsilyl-azide and dibutyltin oxide in a
suitable solvent affords the compounds with R3 =
tetrazoyl andR' = N-phthaloyl. Cleavage of the
protecting group with hydrazine hydrate affords the
desired amines, which are reacted with a suitable
aldehyde (DCHO) in an appropriate solvent to afford
the desired final compound with R3 = tetrazoyl. The
desired final compound with R3 = tetrazoyl and R4 = H
can be obtained by omitting the alkylation step with
alkyl halides in the above scheme. General synthetic
scheme for the preparation of compounds with bridged
piperazinones of this invention with R14a>b = (=0)
SCHEME 12 or or rt A commercially available
hydroxyl-proline derivative is treated with base and
alkylated with allylbromide in an appropriate solvent
to afford the allyl-protected amino acid after
purification. This compound is then treated at -30 0C
with an appropriate base, triflic anhydride and then
an appropriately protected diamino acid in an
appropriate solvent to afford the desired compound
after purification. After cleavage of the ester moiety
with palladium(O) in an appropriate solvent, the
compound is treated with EDCI and base in an
appropriate solvent to afford the desired compound
after purification. Cleavage of Fmoc protecting group
by treatment with an suitable base affords the desired
product. The free amine is then treated in the
presence of an suitable polymer supported base with
sulfnyl chlorides, acid chlorides or isocyanates to
afford the desired compounds after
purification.Removal of the Boc-protecting group with
acid in a suitable solvent affords the final desired
compounds after purification. Starting with the
enantiomers of the amino acid derivatives above, and
proceeding through the general procedures as described
above, the enantiomeric piperazinone derivatives can
be made. General synthetic scheme for the preparation
of compounds with bridged piperazinones of this
invention with R13a'b - (=0) SCHEME 13 A-B-D After
removing the Fmoc group of the commercially available
amino acid with Et2NH, the primary amine is treated in
an appropriate solvent with aldehydes or ketones in a 



reductive amination reaction to afford the desired
products. Alternatively^ the commercially available
N-Boc-protected hydroxy amino acid ester can be
treated with trifluoroacetic acid anhydride. The
nucleophilic displacement reaction of the triflate
with commercially available amines affords the desired
products, after saponification of the ester moiety
with base and purification. These compounds are then
treated with EDCl and a base in an suitable solvent to
afford the cyclic amides after purification. These
compounds are converted to the desired products by
removing the Boc-protection group. These compounds are
then reacted in a suitable solvent with a cyclic
sulfamidate, derived from a serine derivative, in the
presence of base. Saponification of the ester of the
reaction product with a suitable base yields the
desired acid compounds after purification. Further
treatment of the free acids with EDCI in the presence
of an appropriate base and a suitable amine
derivative, followed by acidic removal of the
Boc-protecting group yields the desired compounds
after purification.Starting with the enantiomers of
the amino acid and amine derivatives above, and
proceeding through the general procedures as described
above, the enantiomeric piperazinone derivatives can
be made. General synthetic scheme for the preparation
of compounds with bridged piperazines of this
invention with R13a>b and R14a'b = H SCHEME 14 1.
base, rt solvent 2. EDCI, amine base, solvent TMSI, rt
solvent A-B-D The commercially available bridged
piperazine derivate is treated with a commercially
available aziridine ester in an appropriate solvent to
afford the desired compound after purification. After
acidic removal of the Boc-protection group, the
desired product reacts in presence of a base with an
acid chloride or sulfonic acid chloride to yield the
desired products after purification. After basic
saponification, the free acids are treated with EDCI
in the presence of an appropriate base and a suitable
amine derivative to afford the desired compounds after
purification. The Cbz-protecting group is then removed
by treatment with TMSI and subsequent purification to
afford the desired final compounds. Starting with the
enantiomers of the amine and aziridine derivatives
above, and proceeding through the general procedures
as described above, the enantiomeric piperazine
derivatives can be made. As can be seen by the generic
schemes, each of the structures of "B" bonds to the
"A" structures on its left side and to the "D"
structures on its right side as each is depicted
below. The compound A-B-D chooses an "A" which
includes the following:AGGREGATION AND SYNCHRONIZATION
OF NEARBY MEDIA FIELD OF THE INVENTION [01] The
present invention generally relates to systems,
methods, and computerreadable media with
computer-executable instructions stored thereon for
aggregating information regarding media content
located on multiple sources (such as one or more
desktop PCs, set top boxes, servers, etc.) and
providing a unified listing of the available media
content from these multiple sources to a user via a
client device. In this manner, a user can conveniently
view all available media content located on multiple
sources (e.g., on his or her home network), at a
single location (e.g., the client device), without
making multiple connections of the client device to
multiple different sources, and he/she also can
conveniently pull desired media content from these
multiple sources to the client device. Additional
aspects of the invention also relate to automatically
synchronizing, obtaining, and updating media content
on the media source(s) and/or the client device. Still
additional aspects of the invention relate to various
ways of handling digital rights management issues
associated with copying at least some media content.
BACKGROUND [02] The use and availability of media
content (such as audio, video, and pictorial data) is
growing rapidly with the increasing popularity of
digital media coupled with the relatively low cost of
personal computer hardware, other media playing
devices, and/or other media services. The advent of
"media" centric PCs and software for such devices,
such as Windows XP Media Center Edition (available
from Microsoft Corporation of Redmond, Washington) has
further fueled this growth. Therefore, it now is quite
common for users to have large amounts of media
content stored digitally on their PCs and/or spread
around over multiple media content sources (e.g.,
multiple devices in the home, office, etc.). Stored
media content typically is played on the primary host
PC or computer, streamed toplayback devices on a local
network, "pushed'Ycopied from the primary PC or other
source to a dedicated media device (such as an MP3
player, a Portable Media Center device, or the like),
and/or "pushed'Vcopied to a media-capable mobile PC
(such as a laptop, notebook, or tablet PC). [03] The
popularity of portable media devices provides a clear
indication that many users want to carry their media
library (or at least a subset of it) with them in a
portable manner. For various reasons, as noted above,
the primary mechanism 



available for moving media content onto portable media
devices, like those described above, is via the "push"
model, which works in a 1 to 1 relationship between
the host or source with the desired media content
(e.g., a "media library") and each portable device
onto which media content is pushed. [04] While the
above arrangements can move media content to portable
devices, there are some disadvantages to these
procedures. For example, in order to "push" the media
content to the portable device, users typically have
to connect the portable device to the media content
source, and the copying actions have to be initiated
and performed via the media content source. This can
be inconvenient, particularly if media content from
several potential media content sources is desired
(e.g., from one or more PCs, set top boxes, digital
audio or video play/storage systems, etc.), because
the user is required to move the portable device to
the separate locations of the different sources,
separately connect the portable device to these
sources, locate the desired media content data, and
push/copy it to the portable device. Moreover, if the
user is not certain which source contains the desired
media content to be included on the portable device,
he/she would be forced to move from source to source,
separately searching each one, until the desired media
content was located. SUMMARY [05] Aspects of the
present invention relate to systems, methods, and
computer-readable media for making media content,
optionally from a variety of sources, available to a
user for listing, searching, and/or copying through a
single interface provided ona client device. The
client device may be a portable media playing device
(such as a laptop, notebook, tablet PC, MP3 player,
digital video playing device, digital audio playing
device, digital camera, or the like). By aggregating
information regarding available media content from a
plurality of potential sources (such as from one or
more desktop PCs, set top boxes, MP3 or other digital
audio systems or libraries, digital video playing
systems or libraries, and the like) and providing a
unified listing of the available media content from
these sources to a user on a client device, a user can
conveniently list, search, and/or view all available
media content from the multiple sources at a single
location (i.e., on the client device), without making
multiple connections and/or multiple search queries.
Additionally, the user can conveniently pull selected
media content from these multiple potential sources to
the client device through interaction with a user
interface provided on the client device. Additional
aspects of the invention relate to automatically
synchronizing and/or updating media content between
the media source(s) and the client device and/or
automatically providing new media content to the
client device when a source on the system receives new
media content that meets certain pre-set or
pre-selected user entered parameters. Finally,
additional aspects of this invention relate to system
and methods that automatically deal with various
digital rights management and copy license issues
associated with media content having copying
limitations or restrictions. BRIEF DESCRIPTION OF THE
DRAWINGS [06] Various objects, features, and/or
advantages of the present invention will be more
readily apparent and more fully understood from the
following detailed description, taken in connection
with the appended drawings, in which: [07] Figure 1
illustrates a schematic diagram of a general-purpose
digital computing environment, e.g., usable as a media
content source and/or a client device in accordance
with at least some examples of the present invention;
[08] Figure 2 illustrates a pen-based personal
computing (PC) environment, e.g., usable as a media
content source and/or a client device in accordance
with at least some examples of the present invention;
[09] Figures 3 and 4 include block diagrams
illustrating systems and/or networks in which at least
some aspects of the present invention may be
practiced; [10] Figure 5 includes a flow diagram
illustrating operation of examples of some methods in
accordance with this invention; [11] Figures 6 through
8 illustrate example user interfaces that may be
provided at various times during use of systems and/or
methods in accordance with at least some examples of
this invention; [12] Figure 9 illustrates example
architecture that may be used in systems and/or
methods in accordance with at least some examples of
this invention; and [13] Figures 10 through 14
illustrate additional example user interfaces that may
be provided at various times during use of systems
and/or methods in accordance with at least some
examples of this invention. DETAILED DESCRIPTION [14]
As described above, aspects of the present invention
relate to systems, methods, and/or computer-readable
media for processing, managing, and/or copying media
content data, e.g., to enable easy listing, searching,
browsing, and/or copying the media content data and/or
information regarding available media content data to
a portable client device. The following description is
divided into sub-sections to assist the reader. The
sub-sections include: Terms; General Description of
Various Aspects of the Invention; Example Hardware;
Example Systems and Methods According to the
Invention; and Conclusion.I. TERMS 



[15] The following terms are used in this
specification and, unless otherwise specified or clear
from the context, the terms have the meanings provided
below: [16] "Media Content" - data representing audio,
video, or pictorial content, such as music or other
audio data, recorded television data, DVD data, MP3
data, digital picture data, and the like. Media
content data may have metadata associated with it.
[17] "Media Content Source" - a computer or other
device on which media content may be stored, received,
generated, downloaded, recorded, and the like. Media
content sources (also simply called "sources" herein)
include, but are not limited to, laptop computers,
notebook computers, tablet PCs, desktop PCs, servers,
set-top boxes, digital home media centers, and the
like. While not a requirement, in some instances one
or more "sources" may make up and/or be included in a
user's home network or system. [18] "Client Device" -a
portable device for storing, playing, displaying,
and/or otherwise processing or "consuming" media
content data and/or information regarding available
media content data. Examples of client devices
include, but are not limited to, laptop computers,
notebook computers, tablet PCs, MP3 players, portable
digital video playing devices, portable digital audio
playing devices, digital cameras, and the like. [19]
"Computer-Readable Medium" - any available media that
can be accessed by a user on a computer system. By way
of example, and not limitation, "computerreadable
media" may include computer storage media and
communication media. "Computer storage media" includes
volatile and nonvolatile, removable and non removable
media implemented in any method or technology for
storage of information, such as computer-readable
instructions, data structures, program modules or
other data. "Computer storage media" includes, but is
not limited to, RAM, ROM, EEPROM, flash memory or
other memory technology; CD-ROM, digital versatile
disks (DVD) or other optical storage devices; magnetic
cassettes,magnetic tape, magnetic disk storage or
other magnetic storage devices; or any other medium
that can be used to store the desired information and
that can be accessed by a computer. "Communication
media" typically embodies computerreadable
instructions, data structures, program modules or
other data in a modulated data signal, such as a
carrier wave or other transport mechanism, and
includes any information delivery media. The term
"modulated data signal" means a signal that has one or
more of its characteristics set or changed in such a
manner as to encode information in the signal. By way
of example, and not limitation, communication media
includes wired media, such as a wired network or
directwired connection, and wireless media, such as
acoustic, RF, infrared and other wireless media.
Combinations of any of the above should also be
included within the scope of "computer-readable
media." II. GENERAL DESCRIPTION OF VARIOUS ASPECTS OF
THE INVENTION [20] As described above, the popularity
of portable media playback devices, such as MP3
players, portable DVD players, and the like, provides
a clear indication that users want to carry their
media library (or at least a subset of it) with them
in a portable manner. Mobile PCs, such as notebooks,
laptops, and tablet PCs, typically surpass the
technical capabilities of dedicated portable media
devices (such as MP3 players, portable DVD players,
and the like), and these mobile PCs serve as great
media playback devices for users who want to use them
as such. One of the first steps in the process of
using a mobile PC (or other portable client device) as
a media content playback device is to get the desired
media content onto the mobile PC. While the same
"push" model described above for transferring media
content to portable media devices also can be used to
push media content data to mobile PCs, this model does
not leverage the rich resources available on the
mobile PC, and it typically creates a poor user
experience (e.g., all downloading actions have to be
performed from the media content source(s), multiple
connections are required to obtain media content from
multiple machines, there generally is no ability to
simultaneously list, view, and/or search for desired
media content over multiple sources, etc.).[21]
Aspects of the present invention provide a better user
experience in acquiring media content for a client
device, such as a mobile PC or other portable media
content playback device. At least some example aspects
of the present invention allow the media content
acquisition processes for the client device to be
driven from the client device (i.e., "pulling" the
media content to the client device rather than
"pushing" it from the source into the client device).
In accordance with at least some examples of the
invention, the full processing capabilities of the
client device can be leveraged to create a rich user
experience that allows the client device to "discover"
media content on another "source" (e.g., via network,
wireless, broadcast, or other communication and/or
connection mechanisms) and "pull" the media content
from the source onto the client device. When media
content is available or exists on several different
media content sources in at least some example systems
and/or methods (e.g., on one or more PCs, set-top
boxes, 



servers, audio systems, video systems, etc.), the
client device user will be able to view an aggregated
view of all the available media content on the various
different sources and pull selected media content from
the various sources onto the client device so that the
content can be "consumed" at a later time. As more
media content gets accumulated across different
content sources, in accordance with at least some
examples of the invention, users can keep the local
media content on their client device(s) up to date,
e.g., by automatically synchronizing the client device
and source content and/or by updating the media
content on the client device based on different, user
specified or heuristic-based automated criteria. [22]
Various aspects of the invention now will be described
in more detail. A. Pulling Selected Media Content to a
Client Device [23] Some aspects of the present
invention relate generally to systems and methods that
use a client device to locate and/or pull media
content from one or more media sources, e.g., on a
network (such as a user's home network). Methods in
accordance with at least some examples of this
invention may include: (a) publishing data indicating
available media content stored on or accessible via
first and second media sources (e.g., published by the
source(s) over a network, via abroadcast protocol,
etc.); (b) receiving the data indicating the available
media content at a client device; (c) displaying, on
the client device, information identifying at least a
portion of the available media content; and (d)
pulling at least some portion of the available media
content to the client device. Of course, any number of
media sources may publish data that is received by the
client device and/or make their media content
available to the client device without departing from
this invention. Methods in accordance with at least
some examples of the invention further may include:
generating a display on the client device indicating
that media content is available; generating a request,
using the client device, indicating a desire to
receive the media content and/or information
identifying the available media content; determining,
using at least one of the first or second media
sources, whether the client device is authorized to
receive media content and/or information identifying
the available media content from at least one of the
first or second media sources; receiving user input
indicating at least a first media content file from
the available media content to pull to the client
device; and/or determining whether the first media
content file already exists on the client device. The
various media sources may publish information
regarding their available media content independent
from one another, as a single "publication," and/or in
any other desired manner. [24] Systems in accordance
with at least some example aspects of the invention
may include: (a) at least first and second media
sources, wherein at least one of the sources publishes
data (e.g., via a broadcast protocol, via a network
connection, or in any other desired manner) indicating
that available media content is stored on or
accessible via at least one of the first and second
media sources; and (b) a client device in electronic
communication with at least one of the first and
second media sources, the client device including: an
input system for receiving the data indicating that
media content is available, a display device for
displaying information identifying at least a portion
of the available media content, and a processor system
for pulling at least some portion of the available
media content to the client device. The client device
further may include a user input system {e.g., pen,
digitizer, keyboard, mouse, touch screen, etc.) for
receiving user inputindicating the desired media
content to be pulled to the client device (if desired,
the client device or other portion of the system may
check to determine whether the client device already
includes a copy of the requested media content before
beginning the copying process). [25] Of course, as
noted above, any number of media sources may be
provided, may publish data regarding available media
content that is received by the client device, and/or
may make their media content available to the client
device without departing from this invention. The
display system of the client device further may
generate a display, in response to information
received from the media content sources, indicating
that media content is available. When the processor
system of the client device generates a message
indicating a desire to receive information identifying
the available media content (e.g., in response to user
input) and/or a desire to receive the available media
content, one or more of the sources then may determine
whether the client device and/or the user is
authorized to receive media content or information
identifying the available media content from at least
one of the media sources, and/or take other
appropriate action in response to this determination.
Additionally or alternatively, if desired, systems and
methods in accordance with at least some examples of
the invention may simply begin an authorization
process when a new client device is discovered and/or
when a new client device initiates a request for media
content. The various media content sources may operate
independent of one another, e.g., to independently
publish their available media content data, send their
data, etc. If desired, at least some of the various
media content sources may be connected on a network,
such as a LAN, and/or may be present on a plurality of
independent physical networks. 



[26] Aspects of the present invention also relate to
computer-readable media including computer-executable
instructions stored thereon for performing various
media content discovery and/or copying methods and/or
for use in various media content discovery and/or
copying systems, including the systems and methods
described above. The computer-readable media may
include computer-executableinstructions stored on the
various specific examples of computer-readable media
described above. B. Presenting a Unified View or
Listing of Available Media Content from Multiple Media
Sources [27] Additional example aspects of the present
invention relate generally to systems and methods that
present a unified view or listing to a user, on a
client device, of the available media content on
multiple media sources. Optionally, the media sources
may be connected on a network, such as a LAN. Methods
in accordance with at least some examples of these
aspects of this invention may include: (a) generating
a display on a client device, wherein the display
includes information identifying available media
content stored on or accessible via at least first and
second media sources; (b) receiving user input, on the
client device, indicating selected media content
desired for storage on the client device; and (c)
pulling the selected media content corresponding to
the user input to the client device (e.g., from any of
the media sources). Methods in accordance with at
least some examples of this invention further may
include: receiving published data, at the client
device (and optionally from one or more of the media
sources), including information identifying the
available media content stored on or accessible via
one or more of the various media sources. The data may
be published by one or more of the media sources,
e.g., over a network, over multiple independent
networks, via a broadcast protocol, and/or in any
other desired manner without departing from the
invention. The client device may be used to collect
the information identifying the available media
content from the multiple sources, compiling this
information, and presenting it to the user in a
unified display that includes information regarding
available media content on the plural sources
(optionally without displaying individual items of
available media content multiple times). [28] Systems
in accordance with at least some of these example
aspects of the invention may include a portable media
playing computing system (e.g., a client device). Such
portable computing systems may include: (a) a display
device for generating a display that includes
information identifying available media content stored
on oraccessible via at least first and second media
sources; (b) a user input system for receiving user
input indicating selected media content desired for
storage (e.g., on the client device); (c) a processor
system for pulling the selected media content to the
portable media playing system, optionally from any of
the available media sources; and (d) a storage system
for storing the selected media content. Systems in
accordance with at least some examples of this
invention further may include an input system for
receiving published data (e.g., from one or more of
the media sources), wherein the published data
includes the information identifying the available
media content stored on or accessible via the various
media sources and/or information indicating that some
media content is available. As noted above, the
published data may be sent, for example, over a
network, via a broadcast transmission, or in any other
desired manner without departing from the invention.
[29] Portable media playing systems according to at
least some examples of this invention further may
indicate to the user when media content is available
for downloading, for example, by generating a display
to advise the user when at least one of the sources
contains available media content (e.g., new media
content, new media content since the last time the
client device checked for new content authorized for
the specific client for download and playback, etc.).
When media content is available, the processor system
of the portable media playing system further may be
programmed and adapted to generate a request
indicating a desire to receive the information
identifying the available media content (e.g., in
response to user input, in response to various
pre-selected parameters, etc.). The processor system
further may be programmed and adapted to determine
whether at least some of the selected media content
already exists on the portable media playing system
before beginning the download or copying process. [30]
In at least some examples of systems and methods
according to the invention, when the client device
enters a network containing the sources and/or
otherwise establishes communication with one or more
of the sources, it may receive published data from one
or more of the sources, and it then may generate a
displayindicating to the user that media content is
available. If the user then generates a request
indicating a desire to receive the available media
content and/or information identifying the available
media content (e.g., using the client device), one or
more of the sources or another network device then
will determine whether that user and/or that client
device is authorized to receive media content or
information identifying the available media content
from at least one of the media sources. [31] Finally,
additional example features of this aspect of the
present invention may 



relate to computer-readable media including
computer-executable instructions stored thereon for
performing media content list presentation and/or
retrieval functions and/or for use in operating
various media content list presentation and/or
retrieval systems, including the systems and methods
described above. The computer-readable media may
include computer-executable instructions stored on the
various specific examples of computer-readable media
described above. C. Updating and Synchronizing Media
Content on a Source and/or a Client Device [32]
Additional example aspects of the present invention
relate to various systems and methods that
automatically update and synchronize the media content
between the various sources and the client device.
Methods in accordance with at least some examples of
the invention may include: (a) placing a client device
in electronic communication with at least one media
source; (b) determining whether the media source
includes media content that is not included on the
client device; and (c) copying at least a portion of
the media content not included on the client device
onto the client device. Once a user and/or a client
device has initially been authenticated and verified
as authorized to receive media content from the media
source(s), (if necessary for the specific system) the
various steps described above (e.g., the electronic
communication, determining, and/or the copying steps)
can take place automatically, without direct user
input initiating the steps in each instance (assuming,
of course, that the user and/or client device remain
authorizedto receive the media content, if such
authorization is necessary on the specific system).
[33] Other updating and/or synchronization methods in
accordance with examples of this invention may
include: (a) placing a client device in electronic
communication with at least one media source; (b)
determining whether the client device includes media
content that is not included on at least one of the
media sources; and (c) copying at least a portion of
the media content not included on at least one media
source onto at least one media source. Also, the
various steps described above (e.g., the electronic
communication, determining, and/or the copying steps)
can take place automatically, without direct user
input initiating the steps in each instance (assuming,
of course, that authorization and a sharing
relationship remain between the client device and the
source(s), if such authorization is necessary on the
specific system). [34] Still additional updating
and/or synchronization methods in accordance with
examples of the invention may allow automatic changes
or additions to the media content on a client device
when media content corresponding to various pre
selected parameters is present on a source (such as
when new media content is available on a source
performed by a particular artist, group, or band, when
new media content is available on a source including
recorded television content of a specific title or a
specific time slot, when new media content is
available on a source relating to pre-selected subject
matter, etc.). Such methods may include: (a) receiving
user input (e.g., through a client device, through a
media content source, from another source, etc.)
indicating parameters for desired media content for
inclusion on a client device; (b) placing the client
device in electronic communication with at least a
first media source; (c) determining whether the first
media source includes media content that satisfies the
user input parameters; and (d) copying at least some
media content satisfying the user input parameters
onto the client device. Methods according to at least
some examples of this aspect of the invention further
may include determining whether the media content that
satisfies the user input parameters is already
included on the client device. In suchmethods, the
copying step may be conducted when the media content
that satisfies the user input parameters is not
already included on the client device, but the copying
step need not be conducted when the media content that
satisfies the user input parameters is already
included on the client device. If desired, in methods
according to at least some examples of this invention,
at least one of the media sources will publish
information, accessible by the client device,
indicating that new media content satisfying the user
input parameters is available for downloading to the
client device. Optionally, as mentioned above, these
methods may be set up such that the copying step (and
optionally other steps described above) occur
automatically (e.g., in a background thread), without
further user input, when the client device
communicates with the source(s) and it is determined
that media content that satisfies the user input
parameters is included on at least one of the sources.
[35] Other updating and/or synchronization aspects in
accordance with examples of this invention relate to
maintaining the various media content files (e.g.,
keeping the media content up to date and/or
synchronized) when changes to the media content files
are made on one of the media source or the client
device. Methods in accordance with at least some
examples of these aspects of the invention may
include: (a) placing a client device in electronic
communication with at least one media source, wherein
the media source includes a first media content file
and the client device includes a corresponding first
media content file; (b) determining 



whether media content of the first media content file
on the media source differs from media content on the
corresponding first media content file on the client
device; and (c) when the media content of the first
media content file differs from the media content of
the corresponding first media content file,
determining which file contains the most recent media
content and synchronizing media content data included
in the first media content file and the corresponding
first media content file such that each file includes
the most recent media content. At least some examples
of this aspect of the invention further may include:
storing identification data associated with the first
media content file on the media source and/or storing
identification data associated with the corresponding
first media content file on theclient device (the
"identification data" may include, for example, any
type of information, e.g., as metadata, that
identifies the content of the data, such as last edit
date, last edit time, recordation date, recordation
time, download date, download time, version
information, source information, and the like). In
such methods, the "determining" step may include
determining whether the identification data associated
with the first media content file differs from the
identification data associated with the corresponding
first media content file. If desired, the various
updating and synchronizing steps described above may
be performed automatically, e.g., whenever electronic
communication is established, optionally in a
background thread, without the need for user input to
initiate and/or proceed with the various processes.
[36] Aspects of the invention further relate to
various example systems for performing media content
updating and/or synchronization methods, e.g., like
the methods described above. As a first example, a
system in accordance with at least some examples of
this invention may include: (a) at least one media
source; and (b) a client device operatively connected
to (e.g., in electronic communication with) the media
source. In such example systems, a computer processor
system included with at least one of the media source
or the client device may be programmed and adapted to:
(a) determine whether the media source includes media
content that is not included on the client device, and
(b) copy at least a portion of the media content not
included on the client device onto the client device.
[37] Another media content updating and/or
synchronization system in accordance with at least
some examples of this invention may include: (a) at
least one media source; and (b) a client device
operatively connected to (e.g., in electronic
communication with) the media source. A computer
processor system included with at least one of the
media source or the client device in accordance with
this example system may be programmed and adapted to:
(a) determine whether the client device includes media
content that is not included on at least one of the
media sources, and (b) copy at least a portion of the
media content not included on at least one media
source onto at least one media source.[38] Still
another media content updating and/or synchronization
system in accordance with at least some examples of
this invention may include: (a) a media source; and
(b) a client device operatively connected to (e.g., in
electronic communication with) the media source. A
computer processor system included with at least one
of the client device or the media source in accordance
with this example aspect of the invention may be
programmed and adapted to: (a) receive user input
indicating parameters for desired media content for
inclusion on the client device, (b) determine whether
the media source includes media content that satisfies
the user input parameters, and (c) copy at least some
media content satisfying the parameters onto the
client device. The processor system further may be
programmed and adapted to determine whether the media
content that satisfies the user input parameters is
already included on the client device, wherein the
copying step is conducted when the media content that
satisfies the user input parameters is not already
included on the client device and the copying step is
not conducted when the media content that satisfies
the user input parameters is already included on the
client device. In at least some examples of such
systems, the media source may be adapted to output
information, receivable by the client device,
indicating that new media content satisfying the user
input parameters is available. [39] Another media
content updating and/or synchronization aspect in
accordance with at least some examples of this
invention relates to systems that automatically
maintain media content files up to date and/or
synchronized when changes to the media content files
are made on one of the media source or the client
device. Such systems may include: (a) a media source
that includes a first media content file; and (b) a
client device operatively connected to (e.g., in
electronic communication with) the media source,
wherein the client device includes a corresponding
first media content file corresponding to the first
media content file. A computer processor system for at
least one of the client device or the media source in
accordance with this example aspect of the invention
may be programmed and adapted to: (a) determine
whether media content of the first media content file
on the media source differs from media content of the
corresponding first media content file on the client
device, and (b) when the media content of the first
mediacontent file differs from the media content of
the corresponding first media content file,
deteimining which file contains the most recent media
content and 



synchronizing media content data included in the first
media content file and the corresponding first media
content file such that each file includes the most
recent media content. The media content file and the
corresponding media content file may include data
identifying information relating to their respective
edit, download, or content (such as last edit date,
last edit time, recordation date, recordation time,
download date, download time, version information,
source information, and the like), and this
identifying information may be compared between the
two files to determine which file has the most recent,
up-to-date information. [40] Aspects of the present
invention also relate to computer-readable media
including computer-executable instructions stored
thereon for performing various media content file
updating and/or synchronization methods and/or for use
in various media content file updating and/or
synchronization systems, including the systems and
methods described above. The computer-readable media
may include computer-executable instructions stored on
the various specific examples of computer-readable
media described above. D. Digital Rights Management
Aspects [41] Additional example aspects of the present
invention relate to handling digital rights management
issues (e.g., copying limitations, copyright license
issues, etc.) in systems and methods for transferring
media content to client devices, e.g., like the
various systems and methods described above. At least
some example methods in accordance with these aspects
of the invention may include: (a) receiving plural
media content files on a first media source; (b)
determining whether digital rights management issues
limit a user's ability to produce or receive copies of
an individual media content file from the first media
source; (c) receiving user input, through a client
device, indicating selected media content files
desired for storage on the client device; (d) for one
or more selected media content files that have no
copying limitations due to digital rights management
issues, copying the selectedmedia content file or
files to the client device; and (e) for at least one
selected media content file that has copying
limitations due to digital rights management issues,
taking at least one step toward obtaining a license or
authorization to copy the selected media content file
and/or otherwise dealing with the digital rights
management issues. [42] Example systems in accordance
with these aspects of the invention may include: (a) a
first media source including plural media content
files and a processor system programmed and adapted to
determine whether digital rights management issues
limit a user's ability to produce or receive copies of
an individual media content file from the first media
source; and (b) a client device in electronic
communication with the first media source, the client
device including a user input system, wherein the user
input system receives user input indicating selected
media content files desired for copying or storage on
the client device. For one or more selected media
content files that have no copying limitations due to
digital rights management issues, the processor system
of the first media source will allow the selected
media content files to be copied to the client device.
For at least one selected media content file that has
copying limitations due to digital rights management
issues, the processor system will take at least one
step toward obtaining a license or authorization to
copy the selected media content file and/or otherwise
dealing with the digital rights management issues.
[43] Various steps may be taken automatically by
systems and methods in accordance with at least some
examples of these aspects of the invention to proceed
with the process of obtaining a license or
authorization to copy the selected media content
file(s) and/or otherwise deal with the digital rights
management issues. For example, when media content
having restricted copying authorization is selected by
the user for copying, systems and methods in
accordance with at least some examples of the
invention may advise the user (e.g., via the display
device of the client device or the media source,
through a message from the media source to the client
device, etc.) that a license is necessary before
copying can proceed (or at another appropriate time),
thereby prompting the user to obtain the license,
ifdesired. As another example, systems and methods
according to at least some examples of the invention
may automatically seek to obtain the copying license,
e.g., via an on-line Internet connection, and then
proceed to make the copies on the client device when
and if a license is obtained. As still another
example, media content files may be "checked out" of
the media source and "checked into" the client device,
such that only a single copy of the media content file
is available to the user at a given time {e.g., so
that multiple copies cannot be made or available at
any given time). Systems and methods in accordance
with still other examples of the invention further may
be adapted to limit the number of copies producible
from the source, to limit the time the copy is
available for use on the client device, and/or
otherwise to comply with copying limitations imposed
on the media content. Any other desired ways of
proceeding to obtain the necessary copying license or
otherwise dealing with the digital rights management
issues may be used without departing from the
invention. 



[44] As still another example, if desired, when media
content with limited and/or no copy authorization is
received on a media source, the media source could
take steps to not publish or list that media content
as part of the available media content and/or to make
any listing of this media content unselectable by the
user for copying to the client device (by showing the
content in the listing and making it "unselectable,"
this can inform the user of the need to obtain a
license, if copying of that content is desired). Of
course, any way of handling limitations on copying
rights may be handled without departing from aspects
of this invention. [45] Additionally, aspects of the
present invention also relate to computer-readable
media including computer-executable instructions
stored thereon for dealing with various digital rights
management issues in systems and methods, like the
various systems and methods described above. The
computer-readable media may include
computer-executable instructions stored on the various
specific examples of computer-readable media described
above.III. EXAMPLE HARDWARE [46] Fig. 1 illustrates a
schematic diagram of a general-purpose digital
computing environment that can be used, for example,
as a media content source and/or a client device, to
implement various aspects of the present invention. In
Fig. 1, a computer 100 includes a processing unit 110,
a system memory 120, and a system bus 130 that couples
various system components including the system memory
120 to the processing unit 110. The system bus 130 may
be any of several types of bus structures including a
memory bus or memory controller, a peripheral bus, and
a local bus using any of a variety of bus
architectures. The system memory 120 may include read
only memory (ROM) 140 and random access memory (RAM)
150. [47] A basic input/output system 160 (BIOS),
contains the basic routines that help to transfer
information between elements within the computer 100,
such as during start-up, is stored in the ROM 140. The
computer 100 also may include a hard disk drive 170
for reading from and writing to a hard disk (not
shown), a magnetic disk drive 180 for reading from or
writing to a removable magnetic disk 190, and an
optical disk drive 191 for reading from or writing to
a removable optical disk 199, such as a CD ROM or
other optical media. The hard disk drive 170, magnetic
disk drive 180, and optical disk drive 191 are
connected to the system bus 130 by a hard disk drive
interface 192, a magnetic disk drive interface 193,
and an optical disk drive interface 194, respectively.
These drives and their associated computerreadable
media provide nonvolatile storage of computer-readable
instructions, data structures, program modules, and
other data for the personal computer 100. It will be
appreciated by those skilled in the art that other
types of computer-readable media' that can store data
that is accessible by a computer, such as magnetic
cassettes, flash memory cards, digital video disks,
Bernoulli cartridges, random access memories (RAMs),
read only memories (ROMs), and the like, may also be
used in the example operating environment. [48] A
number of program modules can be stored on the hard
disk drive 170, magnetic disk 190, optical disk 199,
ROM 140, or RAM 150, including an operating system195,
one or more application programs 196, other program
modules 197, and program data 198. A user can enter
commands and information into the computer 100 through
input devices, such as a keyboard 101 and pointing
device 102 (such as a mouse). Other input devices (not
shown) may include a microphone, joystick, game pad,
satellite dish, scanner, or the like. These and other
input devices are often connected to the processing
unit 110 through a serial port interface 106 that is
coupled to the system bus 130, but they also may be
connected by other interfaces, such as a parallel
port, game port, or a universal serial bus (USB), and
the like. Further still, these devices may be coupled
directly to the system bus 130 via an appropriate
interface (not shown). [49] A monitor 107 or other
type of display device also may be connected to the
system bus 130 via an interface, such as a video
adapter 108. In addition to the monitor 107, personal
computers typically include other peripheral output
devices (not shown), such as speakers and printers. In
one example, a pen digitizer 165 and accompanying pen
or stylus 166 are provided in order to digitally
capture freehand input. Although a connection between
the pen digitizer 165 and the serial port interface
106 is shown in Fig. 1, in practice, the pen digitizer
165 may be directly coupled to the processing unit
110, or it may be coupled to the processing unit 110
in any suitable manner, such as via a parallel port or
another interface and the system bus 130 as is known
in the art. Furthermore, although the digitizer 165 is
shown apart from the monitor 107 in Fig. 1, the usable
input area of the digitizer 165 may be co-extensive
with the display area of the monitor 107. Further
still, the digitizer 165 may be integrated in the
monitor 107, or it may exist as a separate device
overlaying or otherwise appended to the monitor 107.
[50] The computer 100 can operate in a networked
environment using logical connections to one or more
remote computers, such as a remote computer 109. The
remote computer 109 can be a server, a router, a
network PC, a peer device or other common network
node, and it typically includes many or all of the
elements described above relative to the computer 100,
although for simplicity, only a 



memory storage device 11 1 has been illustrated in
Fig. 1. The logical connectionsdepicted in Fig. 1
include a local area network (LAN) 112 and a wide area
network (WAN) 113. Such networking environments are
commonplace in offices, enterprise-wide computer
networks, intranets, and the Internet, using both
wired and wireless connections. [51] When used in a
LAN networking environment, the computer 100 is
connected to the local area network 112 through a
network interface or adapter 114. When used in a WAN
networking environment, the personal computer 100
typically includes a modem 115 or other means for
establishing a communications link over the wide area
network 113, such as the Internet. The modem 115,
which may be internal or external to the computer 100,
may be connected to the system bus 130 via the serial
port interface 106. In a networked environment,
program modules depicted relative to the personal
computer 100, or portions thereof, may be stored in
the remote memory storage device. [52] It will be
appreciated that the network connections shown are
examples and other techniques for establishing a
communications link between the computers can be used.
The existence of any of various well-known protocols
such as TCP/IP, Ethernet, FTP, HTTP, UDP, and the like
is presumed, and the system can be operated in a
user-server configuration to permit a user to retrieve
web pages from a web-based server. Any of various
conventional web browsers can be used to display and
manipulate data on web pages. [53] Although the Fig. 1
environment shows an exemplary environment, it will be
understood that other computing environments also may
be used. For example, one or more examples of the
present invention may use an environment having fewer
than all of the various aspects shown in Fig. 1 and
described above, and these aspects may appear in
various combinations and subcombinations that will be
apparent to one of ordinary skill. [54] Fig. 2
illustrates a pen-based personal computer (PC) 201
that can be used in accordance with various aspects of
the present invention, for example, as a media content
source and/or a client device. Any or all of the
features, subsystems, andfunctions in the system of
Fig. 1 can be included in the computer of Fig. 2. The
pen-based personal computer system 201 includes a
large display surface 202, e.g., a digitizing flat
panel display, such as a liquid crystal display (LCD)
screen, on which a plurality of windows 203 is
displayed. Using stylus 204, a user can select,
highlight, and write on the digitizing display area.
Examples of suitable digitizing display panels include
electromagnetic pen digitizers, such as pen digitizers
available from Mutoh Co. (now known as FinePoint
Innovations Co.) or Wacom Technology Co. Other types
of pen digitizers, e.g., optical digitizers, may also
be used. The pen-based computing system 201 interprets
gestures made using stylus 204 in order to manipulate
data, enter text, and execute conventional computer
application tasks, such as creating, editing, and
modifying spreadsheets, word processing programs, and
the like. [55] The stylus 204 may be equipped with
buttons or other features to augment its capabilities.
In one example, a stylus 204 could be implemented as a
"pencil" or "pen", in which one end constitutes a
writing portion and the other end constitutes an
"eraser" end, and which, when moved across the
display, indicates portions of electronic ink on the
display that are to be erased. Other types of input
devices, such as a mouse, trackball, keyboard, or the
like also could be used. Additionally, a user's own
finger could be used for selecting or indicating
portions of the displayed image on a touch-sensitive
or proximity-sensitive display. Consequently, the term
"user input device," as used herein, is intended to
have a broad definition and encompasses many
variations on well-known input devices. [56] In
various examples, the system provides an ink platform
as a set of COM (component object model) services that
an application program can use to capture, manipulate,
and store ink. The ink platform also may include a
mark-up language including a language like the
extensible markup language (XML). Further, the system
may use DCOM as another implementation. Yet further
implementations may be used including the Win32
programming model and the .Net programming model from
Microsoft Corporation. These platforms are
commercially available and known in the art.[57] In
addition to use with full performance pen-based
computing systems or "tablet PCs" (e.g., convertible
laptops or "slate" type tablet PCs), aspects of this
invention may be used in conjunction with other types
of pen-based computing systems and/or other devices
that accept data as electronic ink and/or accept
electronic pen or stylus input, such as: hand-held or
palm-top computing systems; personal digital
assistants; pocket personal computers; mobile and
cellular telephones, pagers, and other communication
devices; watches; appliances; and any other devices or
systems that include a monitor or other display device
and/or a digitizer that presents printed or graphical
information to users and/or allows input using an
electronic pen or stylus. [58] The invention now will
be described in conjunction with the remaining
figures, which help illustrate various example
features and aspects of the invention and help explain
the invention. The specific figures and information
contained in this 



detailed description should not be construed as
limiting the invention. IV. EXAMPLE SYSTEMS AND
METHODS ACCORDING TO THE INVENTION A. Pulling Selected
Media Content to a Client Device, Optionally from
Multiple Media Content Sources, and Presenting a
Unified Listing or View of Available Media Content
from Multiple Media Sources [59] Fig. 3 illustrates an
example system 300 in which media content can be
discovered by and provided to a client device {e.g.,
by "pulling" or driving the copying operation from the
client device). As shown in Fig. 3, the example system
300 includes a media content source 302 that is
operatively connected to (e.g., in electronic
communication with) a client device 304, as shown by
connection arrow 306. Any suitable or desired type of
connection 306 or communication between the source 302
and the client device 304 may be used without
departing from the invention, such as a wired
connection (e.g., Ethernet, telephone line, etc.), a
wireless connection, a broadcast connection, or any
other specific type of connection, including
conventional connection types known and used in the
art. In at least some examples of the invention, the
media content source 302 and/or clientdevice 304 will
include at least some of: a wireless router, a
wireless card, infrared transmission/reception
capabilities, broadcast transmission/reception
capabilities (e.g., UDP or TCP/IP capabilities, etc.)
and/or other transmission/reception means to enable
communication between the devices 302 and 304. In this
manner, when a wireless connection system is used,
when a user carrying a client device 304 enters in
proximity to the system 300, the source 302 and the
client device 304 can establish communication with
little or no user input. The system 300 may constitute
a network, such as a LAN or other local system, such
as a small network located at a user's home or office.
[60] In general, systems 300 and methods according to
this example of the invention may operate as follows.
The media content source 302 will publish data
indicating available media content stored on or
accessible via source 302 (or at least information
indicating that such media content is available). The
client device 304 will receive the data including the
available media content and/or indicating that media
content is available, and then the client device 304
will generate a display, on the client device 304,
including information identifying at least a portion
of the available media content on the source 302.
Using the client device 304 (and a user interface
provided with that device 304, which will be described
in more detail below), the user can select various
specific media content files to transfer or copy onto
the client device 304. In response to the user's
selections, the client device 304 can initiate a
process in which data corresponding to the selected
media content then is "pulled" over to the client
device 304 via the communication system 306. Of
course, any desired number of client devices 304 may
be configured and/or authorized to communicate with
source 302 without departing from the invention. [61]
Any desired type, format, data, and/or other
information can be published, transferred, and/or
received by the source 302 and/or the client device
304 without departing from this invention. At least
some examples of this invention may take advantage of
technology for publishing and discovering the
availability of media content that already exists.
More specifically, as is known in the art,
WindowsMedia Content Servers (e.g., available with
Windows Media 10, from Microsoft Corporation of
Redmond, Washington) uses Universal Plug-and-Play
technology ("UPnP") to publish metadata about media
content. In at least some examples of this invention,
the source 302 may function as a Windows Media Content
Server or a UPnP audio/video server, for example, if
the source 302 includes a Windows Media Connect
("WMC") component (e.g., part of the commercially
available Windows Media Player 10 update). This
Windows Media Connect component will enable the source
302, which includes the media content to be
transferred, to publish information (e.g., metadata)
about the media content contained on the source 302
that is available for client devices 304 to inspect
and/or copy. The client device 304, on the other hand,
may have corresponding UPnP client software loaded on
it that enables it to access the "remote" media
content from the UPnP server (i.e., source 302, in the
example structure of Fig. 3). [62] Because mechanisms
such as UPnP allow for fairly automatic inspection and
discovery of metadata, the media content acquisition
experience for mobile PC users can be made relatively
transparent and seamless. For example, when a user
with a mobile PC as a client device 304 enters a
system 300, the mobile PC 304 can authenticate itself
with the server (i.e., source 302, in this example)
and "discover'Vinspect available media content on the
source 302. The client device 304 then can generate a
list of available media content on the source 302 and
present this list to the user on a display of the
client device 304. Example authentication procedures
are described in more detail later in this
specification. [63] Systems in accordance with at
least some examples of this invention are not limited
to a single media content source 302, as shown in Fig.
3. Fig. 4 illustrates 



another example system 400 in which a single client
device 304 is operatively coupled to (e.g., in
electronic communication with) a plurality of media
content sources 402, 404, and 406. While the client
device 304 is shown having separate connections 408a,
408b, and 408c to the sources 402, 404, and 406,
respectively, in Fig. 4 (e.g., by wired or wireless
connections of the type described above), those
skilled in the art will appreciate that the
relationship and/or connections betweenthe various
sources 402, 404, and 406 (if any) may vary without
departing from the invention. For example, the sources
402, 404, and 406 may be completely independent from
one another, connected together in a network (such as
a LAN, etc.), or otherwise in communication with one
another, without departing from the invention. As
another potential alternative, if desired, all or some
of the media content sources 402, 404, and 406 may
communicate with a common server computer (optionally
one of the three sources 402, 404, and 406), and then
that server computer could publish media content
information and/or communicate with client device 304
on behalf of itself and/or its connected sources. Any
networking or other arrangement of communication
between the various sources and/or client devices may
be used without departing from the invention. [64] The
various sources 402, 404, and 406 may be the same as
or different from one another without departing from
the invention. For example, one source 402 might
constitute a desktop PC, while another source 404 may
constitute a television settop box and still another
source 406 may constitute a server or digital storage
device. Also, any number of sources may be included in
the system 400 without departing from the invention,
and any number of client devices 304 also may be
authorized to interact with the system 400 without
departing from this invention. Of course, the various
client devices 304 also may be the same as or
different from one another without departing from the
invention. [65] In general, the system 400 with
multiple sources 402, 404, and 406 may operate in a
manner similar to the manner described above in
conjunction with Fig. 3. As a more specific example,
in at least some examples of the invention, the
various media content sources 402, 404, and 406 may
independently publish data indicating available media
content stored on or accessible via that individual
source (or at least publish data indicating that media
content is available on that source). The client
device 304 will receive this published data, and it
will compile the information from the various sources
402, 404, and 406 and generate a single display or
list, on the client device, including information
identifying at least a portion of the available media
content on the multiple sources 402, 404, and
406.Optionally, if desired, the client device will
list individual items of available information a
single time, even if the same item is available on
multiple sources 402, 404, and 406. Using client
device 304 (and a user interface provided on that
device 304, which will be described in more detail
below), the user can select various media content
files, from any of the sources 402, 404, and 406, to
transfer or copy onto the client device 304. In
response to the user's selections, the client device
304 can initiate a process in which data corresponding
to the selected media content files then is "pulled"
over to the client device 304 via the system
communications 408a, 408b, and 408c. [66] As with the
example system 300 illustrated in Fig. 3, any desired
type, format, data, and/or other information can be
published, transferred, and/or received by the sources
402, 404, and 406 and/or client device 304 without
departing from this invention. In some more specific
examples, each of the sources 402, 404, and 406
individually may function as a Windows Media Content
Server or an UPnP audio/video server (e.g., by
including a Windows Media Connect ("WMC") component
(part of Windows Media Player 10 update)). This
Windows Media Connect component can enable the sources
402, 404, and 406 to publish information (e.g.,
metadata) about their contained media content and make
this information (as well as the underlying media
content) available for client devices 304 to inspect
and/or copy. The client device 304, again, may have
corresponding UPnP client software loaded on it that
enables it to access the "remote" media content from
the UPnP servers (i.e., sources 402, 404, and 406 in
the example structure of Fig. 4). Alternatively, if
desired, one or more individual source 402, 404, and
406 or an independent server or computer may function
as a Windows Media Content Server or an UPnP
audio/video server for the other sources included in
the system 400 (and the client devices 304 may then
connect with this single server computer). As still
another alternative, in at least some examples, the
various sources (e.g., 402, 404, and 406) may be
located on separate and independent networks (e.g.,
one wired, one wireless, etc.). Each network also may
have multiple media sources, if desired, and theclient
device 304 may aggregate media content from sources
located on different networks). [67] Fig. 5 includes a
flowchart generally illustrating an example process of
communication between one or more media content
sources and one or more client devices in accordance
with at least some examples of this invention. As the
procedure starts (S500), the various media content
source(s) or server(s) are launched or booted up
(S502). The sources periodically and/or continuously 



publish information, e.g., information indicating the
specific media content that is available for download,
information indicating that media content is available
for download, information indicating that new media
content is available (e.g., since the last download,
etc.), etc. This publication may be performed, for
example, using a broadcast protocol (e.g., UDP,
TCP/IP, etc.), in UPnP format, etc. [68] At S504, a
client device enters the network and/or connects with
the sources (assuming that the application program for
establishing communications with the source(s) is
active and/or launched at the time of or after client
device entry). The client device may communicate with
the source(s) in any desired manner, including using
UPnP technology, over a wireless connection, via
broadcast transmission/reception, infrared
transmission/reception, etc. Assuming that media
content available for download exists on at least one
source, the client device and its user will be advised
that media content is available for download through
the published information from the source(s) (S506).
As a more specific example, when the client device
enters the network and receives the metadata published
by the source (which may include the actual content,
information identifying the content, information
indicating that content is available, etc.), the
client device may generate a display advising the user
that content is available for download. While any type
of information can be conveyed to the user and/or the
user can be given any desired options for proceeding,
an example user interface screen 600 of this type is
shown in Fig. 6. As shown, in this example user
interface screen 600, the user is advised that media
content is available and is asked whether he/she would
like to view available media content and/or download
the content to the clientdevice. In this example
interface 600, in reply the user may: (a) decide to
view the available content, (b) begin a download
procedure of the available content, (c) decide not to
view or download the available content, (d) ask to be
prompted again later, (e) advise the system not to ask
again about downloading from this network, or (f)
close the dialog panel. [69] Returning to the example
procedure shown in Fig. 5, systems and methods
according to at least some examples of this invention
then may determine how the user responded to the
information that media content is available for
download. Specifically, at S508, these example systems
and methods determine whether the user has attempted
to connect with the source and/or network for content
downloading purposes (answer "Yes" at S508, e.g., by
clicking on the "View Content" or "Download Content"
icons in interface 600) or not (answer "No" at S508,
e.g., by clicking on one of the other available
options in interface 600). If the user does not
attempt to connect for downloading purposes (i.e.,
answer "No" at S508), the systems and methods
according to this example can perform other
processing, if necessary (S510), and the process can
then end (S512, e.g., quit, shut down, wait for
additional input, continue other processing, wait for
additional new media content, etc.). If the user does
attempt to connect to the source and/or network for
media content downloading purposes (i.e., answer "Yes"
at S508), the systems and methods according to this
example of the invention then determine whether this
user or client device previously has been authorized
to download media content from this source and/or
network. More specifically, systems and methods
according to this example of the invention determine
whether this client device previously has been
authenticated for downloading media content from the
system (S514). If the user or client device previously
has been authorized to download media content from the
system (answer "Yes" at S514) (e.g., by previously
registering the user or device, by entering password
information, etc.), the downloading procedure can
continue, as will be explained in more detail below
(assuming there has been no intervening change to the
user's authorization status). If the user or client
device previously has not been authorized to download
media content on this system (answer "No" at S514),
then an authentication orregistration procedure may
take place (S516) before copying or downloading will
proceed. [70] Any type of authentication or
registration procedure may be used without departing
from the invention, including, for example, user
name/password entry, assigning or registering a unique
identifier for the device and allowing access to this
device in the future, etc. In at least some examples
of the invention, authentication or registration may
be performed at the media content source or other
server computer for the system. Fig. 7 illustrates an
example interface screen 700 that may appear at the
media content source or other server computer during
this initial authentication or registration procedure.
Specifically, this interface screen 700 informs the
system operator that a user is attempting to receive
media content and/or information regarding available
media content for potential downloading. The interface
screen 700 asks the system operator whether
distribution of media content to this client device
and/or user should be enabled or disabled. Optionally,
if desired, the system operator may use the
"configure" option to set various parameters relating
to the downloadable media content for this user or
client device (e.g., limit downloads to specific types
of media content, allow unlimited downloads to any
media content, limit downloads to media content owned
by 



certain individuals, limit the number of downloads,
etc.). As will be readily recognized by those skilled
in the art, the system may be configured so as to
limit a specific user's or device's access to media
content in any desired manner without departing from
this invention. [71] When downloads are enabled,
systems and methods according to at least some
examples of the invention may assign or utilize a
unique identifier for this client device, such as a
hardware MAC address. Thereafter, when this uniquely
identified client device later enters the system, it
can be quickly authenticated and allowed access to
available media content using the unique identifier
(optionally, with any restrictions previously imposed
during configuration). The same type of unique
identifier may be used to quickly determine whether
the client device previously has been denied
authorization to download media content. Of
course,other authentication and checking procedures
may be used without departing from the invention. [72]
In at least some examples of the invention, an
authentication screen like that shown in Fig. 7 will
not appear on the server or source until and unless
then client device user attempts to proceed with a
download of media content and/or to get access to
information regarding available media content. In this
way, the client device's entry and exit from the
system will be transparent to the source or its
operator until the user attempts to interact with the
source. Also, in at least some examples of the
invention, if desired, the full authentication process
need only occur one time per client device. At later
times, when the same client device comes into the
network, device identification information as
described above automatically can be transmitted by
the client device and received at the source so that
later authorization checks can be performed
automatically and quickly, without the need for client
device user and/or source operator input or
information. Of course, if desired, different types or
levels of security or authentication may be imposed
such that these automatic authorization checks and/or
authentications will not be performed (e.g.,
authentication at the start of all system interactions
with a client device may be required to include user
ID and/or password information, account status checks,
and/or other authorization or authentication checks
may be required each time, if desired). Alternatively,
if desired, no authentication needs to be included in
systems and methods in accordance with at least some
examples of the invention. [73] Once all desired
authorizations and authentications are performed, if
any, systems and methods according to this example of
the invention provide a list of available media
content to the client device (S518), e.g., via the
communication systems described above (assuming, of
course, that the client device ultimately is
authorized to receive media content). The available
media content information can be provided in any
desired format or manner without departing from the
invention. For example, if desired, the client device
can separately and independently collect the available
media content information from all the authorized
sources, and theclient device can use this collected
information to produce and present a unified single
listing of the available media content from the
various sources to the client device user (e.g., with
the available media content information from all
sources grouped and/or sorted in any desired manner).
As another alternative, if desired, the available
media content may be displayed at the client device
sorted in separate lists based on the various
different sources. Of course, other ways of sorting
may be used without departing from the invention,
including, for example, sort by download date,
creation date, last edit date, alphabetical by title,
air time, etc. As still another example, if desired,
one or more of the media content sources may collect
the available media content information from all
available sources and then publish or transmit the
collected data to the client device. Of course, many
other ways of making the data available at the client
device, sorting it, and presenting it on the client
device may be used without departing from this
invention. [74] Once the available media content is
displayed to the client device user, the user may
select the desired media content he/she would like
copied to the client device (S520), and copying of
these selected files may begin (S522). The selection
and download/copying processes may be initiated at,
performed at, and/or driven by the client device in
order to pull the information to that device from the
sources. In this manner, copying and downloading of
media content from multiple sources can conventionally
be controlled at a single interface of the client
device. Once the desired or selected media content has
been copied, systems and methods according to this
example of the invention can perform other processing,
if necessary (S510), and the process then can end
(S512, e.g., quit, shut down, wait for additional
input, continue other processing, wait for new media
content, etc.). [75] Of course, many variations in
these systems and methods are possible without
departing from the invention. For example, with
respect to the procedure shown in Fig. 5, various
process steps may be omitted, additional steps may be
added, the content of specific steps may be changed or
changed in order, and/or any combination of these
types of changes are possible without departing from
the invention. As a more specific example, if desired,
the authentication proceduresmay be performed as soon
as the client device enters the system (at S504), if 



desired. As another example, if desired, prior to
copying the selected media content files, systems and
methods according to at least some examples of the
invention may determine whether a copy of that
specific media content file already exists on the
client device (and if so, the copy command may be
ignored, the user may be prompted to decide whether to
overwrite the existing copy, etc.). Many other
modifications and changes to the specific procedure,
the procedural steps, the content of user interface
screens, and/or the like are possible without
departing from the invention. [76] Figs. 8 and 9
illustrate additional details of example user
interfaces and architecture that may be used in
examples of the invention, e.g., for performing
various processes or steps described above in
conjunction with Figs. 3-7. Fig. 8 illustrates an
example user interface screen 800 for managing or
configuring the system, e.g., during an initial set
up, at a time when a new client device enters the
system and attempts to download data over the network,
when a new potential source is added to the network,
and/or at any other desired time. When a new client
device is authenticated and/or authorized for use in
the system to download media content, a configuration
screen like that illustrated in Fig. 8 may be used to
designate, control, and/or limit the devices from
which this newly added device can obtain media content
and/or otherwise control or limit information
available to this new user. Also, at any time, an
interface like that illustrated in Fig. 8 may be used,
e.g., by the system operator, to add new media content
sources to which specific client devices may gain
access, to delete access to specific media content
sources to which certain specific client devices may
have access, to add new media content sources to the
overall systems, to delete existing media content
sources from the system, to rename existing media
content sources, etc. Other interface screens may be
used for these and other configuration purposes, e.g.,
for "sharing purposes" (for example, to identify,
designate, control, and/or limit specific folders or
files on a media content source to which any client
device can or cannot have access, to place "locks" or
passwords on certain folders or files on a media
content source, etc.), and the like.[77] Fig. 9
illustrates more detailed information regarding a
specific example of architecture 900 that may be used
in various systems and methods described above. As
shown in Fig. 9, the architecture includes a "Nearby
Media" application program 902 that runs on the client
device. This application program operates in
conjunction with a "Media Discovery" client 904 also
present on the client device. The Media Discovery
client 904 in this example structure is an UPnP client
that receives all the remote media content information
from the different UPnP AV servers (e.g., media
content source(s) or servers 906 and 908). All the
necessary settings may be configured on the server
side in this example, as described above, for example,
in conjunction with Fig. 8. In at least some example
systems and methods according to this example of the
invention, other than registering with the servers 906
and/or 908 as a "client" (or otherwise receiving
authorization to gain access to the system), no
additional configuration is required at the client
device. [78] Available media content on the network is
displayed in the application program 902 through the
Media Discovery client 904, and the Media Discovery
client 904 communicates with all the UPnP AV servers
(such as servers 906 and 908) and retrieves the
desired remote media content and/or information
relating to this content. The process of discovering
nearby media on the server(s) 906 and 908 is
initiated, in at least some examples of this
invention, as soon as the application program 902 is
launched and/or as soon as a client device including
an operating application program 902 enters the
network with sources 906 and/or 908. In at . least
some examples of systems and methods according to the
invention, the servers 906 and 908 may be configured
such that, as long as the application program 902 is
active, any changes to the media content on the server
end will be communicated to the client 904 in some
suitable manner, e.g., by means of notifications,
broadcasts, published data, etc. Whenever there is new
media content available, the client device may be
configured to automatically update the application 902
with the new information. When the application program
902 is exited, the client device may be notified, and
it then may stop looking for new media content (or
updated media content) from the servers 906 and
908.[79] The data transferred between the servers 906
and/or 908 and the client device also may include
metadata, at least for some types of media content
and/or in some systems and methods. In the case where
multiple servers are present in the system or network,
data from the different servers may be aggregated and
presented in a unified fashion on the client device
(the client device also may be responsible for
collecting the information from the various sources
and generating the unified display). Because this
aggregation also may result in presentation of
duplicate content, in at least some systems and
methods according to the invention, checks for
duplicates on the various sources (and/or duplications
of data already existing on the client device) may be
performed, e.g., before the media content actually is
transferred from one or more servers to the client
device, before the listing is presented to the client
device user, and/or at any other desired time. 



[80] As an alternative, if desired, media content
(e.g., media content with no digital rights management
issues) may be streamed from more than one source on
the network or plural networks. For example, systems
and methods in accordance with these examples of the
invention may be arranged to queue up content from
more than one UPnP AV server (e.g., queuing at the
client device), and the client device can drive the
steaming process, from the multiple sources, e.g., as
a single playlist. In this manner, a collection of
files may be played in a steaming manner, as a single
playlist, from multiple sources, in a seamless manner.
As an option, copying may be performed in this same
manner, to create a single playlist or collection, as
opposed to doing so through a steaming operation, as
described above. [81] Figs. 10-14 illustrate examples
of various user interface screens that may be used or
provided in systems and methods in accordance with at
least some examples of the invention during the
processes of downloading available media content
information, selecting specific media content, and
copying selected media content from the source(s) to
the client device. In accordance with at least some
examples of this invention, all copied content may be
automatically registered on the client device (e.g.,
in a Windows Media Player library) so as to provide a
singlelaunching/management location (e.g., a playlist)
on the client device. For example, Fig. 10 illustrates
an example user interface screen 1000 that might
appear on a client device when available media content
viewing and/or downloading procedures begin (e.g., in
response to input indicating a "Yes" at S508 in Fig.
5). Because various different types of media content
may be available on the various source(s) (e.g.,
recorded TV data, audio music data, still picture
data, video data, lecture data (e.g., from classrooms,
from commercial purchase, etc.)), and because of the
potentially large overall volume of available media
content information available on the various different
sources, an initial interface display 1000 may simply
allow a user to select a category of media content for
downloading. Of course, other general breakdowns or
categorization of the available media content (e.g.,
source-by-source, etc.) may be provided initially
without departing from the invention. As still another
example, if desired, the available media content
information displayed on the client device may be
limited to the types of media content that the
specific device can play back. [82] Selecting one or
more of the general categories of media content in
this example interface display 1000 (e.g., by a pen
tap, a mouse button click, keyboard entry, voice
input, touch screen input, etc.) may cause another
screen to appear, optionally depending on the
selection(s) made. Fig. 11 shows an example user
interface display 1100 that might appear on a client
device display in response to selection of "music"
media content in Fig. 10 (as shown by the darkened
"Music" icon in Fig. 10). This new interface display
1100 shows available music content sorted or
categorized into various different albums. The user
can select various content for downloading to the
client device, e.g., by clicking on various buttons
provided in the interface. If desired, a user could
further "drill down" into the album structure (e.g.,
by clicking on the album name or its icon, etc.), to
view a more detailed list associated with the grouping
(e.g., individual songs on the album, etc.). Of
course, any number of specific albums (or other
collections of media content) may be provided in the
various screens or listings, from any of the various
sources, without departing from the invention.[83]
Collections and/or listings of available media content
are not limited to those based on predefined
information automatically selected by the system (such
as download time, download date, last edit time, last
edit date, etc.) and/or to those based on commercially
provided information (such as album contents, titles,
genres, etc.). Rather, if desired, users can make
their own collections of media content without
departing from this invention. User input producing or
generating the collections may be input either on the
various source(s) (e.g., as the media content data is
originally being collected or at any other desired
time), or it may be input at the client device (e.g.,
as the data is being copied to the client device or at
any other desired time). Fig. 12 illustrates an
example of a user interface screen 1200 as it might
appear on a client device showing potential user
defined "collections" that may be provided in systems
and methods in accordance with examples of this
invention. In this example, the "Collections" screen
1200 of Fig. 12 shows available music content
collections defined by a user. This "Collections"
screen 1200 may be accessed, for example, by clicking
on the "Collections" icon shown in Fig. 1 1 (as shown
by the darkened "Collections" icon in Fig. 11). Of
course, any number of specific "Collections" including
any combinations of media content information may be
generated and provided in the various listings, from
any of the various sources, without departing from the
invention. [84] Figs. 13 and 14 show additional
example user interface screens 1300 and 1400 that may
be provided on a client device for use with
downloading digital picture media content. For
example, interface screen 1300 might appear when a
user clicks on or drills down using the "Pictures"
icon in Fig. 10. In this example interface, the
pictures, on an initial sort, are presented based on
the camera from which they 



originated and the picture date (e.g., Camera "A",
picture date January 1, 2005). If desired, a user
could select all of the pictures on a date for
downloading to the client device, or he/she might
drill down further, as shown in the user interface
screen 1400 of Fig. 14 (e.g., to the date 1/10/05) and
choose only specific individual pictures for
downloading.[85] Other specific user interfaces for
the various different types of media content and/or
mixtures of different types of media content may be
provided without departing from the invention. Also,
if desired, it is not necessary to sort the media
content by media type. Any desired sorting parameters
may be used for the listings, presentations, and
display interface screens without departing from the
invention, including sorts relating to content file
creation date, last edit date, source, author name,
etc. These parameters may be freely searched, set,
and/or changed based on user input, e.g., in manners
known in the art. Additionally, if desired, a search
engine may be provided to allow users to search,
optionally from the client device, to locate specific
media or collections of media satisfying various
search parameters. Searching mechanisms of this type
and interfaces for using them are known and used in
the art. [86] Of course, a wide variety of different
types of user interfaces, displayed combinations of
information, displayed sorting methods and procedures,
and the like, may be used without departing from this
invention. Additionally, various ways of navigating
between the various user interface screens, including
the selection screens, the sorting screens, the list
of media content for downloading, and/or other data or
information, may be provided without departing from
the invention, including navigation tools provided in
conventional browser and folder navigation interfaces.
B. Updating and Synchronizing Media Content on a
User's Network and/or a Client Device [87] Aspects of
the present invention are not limited to "one-time"
media content copying scenarios. Rather, in many
instances, media content may change or get updated,
new content may be added, and the like, both at the
client device level and the media content source
level. Aspects of this invention may allow the client
devices and/or the sources to keep their respective
media content up to date by automatically updating
and/or synchronizing the content between the client
device and the media content source(s).1.
Automatically Storing New Media Content Based on
Pre-Defined or User-Selected Input Parameters [88] One
way of keeping the media content on a client device up
to date for a user involves the automatic download of
information from sources to the client device based on
predetermined parameters selected and set by the user.
For example, a user may use the client device and/or
one of the sources to create personalized "queries" or
"profiles" that contain various selection criteria
(such as all songs from a specific artist, all TV
shows with a specific title, all TV shows about a
specific topic, all TV shows on a specific channel
during a specific time slot, all pictures containing a
specific person, etc.). This "profile" information may
be stored, e.g., either on the client device or the
sources. Then, when the source receives input
corresponding to this profile and these pre-defined
parameters, the sources would automatically record
them, if necessary, and the overall client
device/source system may be set up to automatically
transfer any media content files meeting the
pre-defined parameters to the client device,
optionally without any further user initiation or
interaction to drive the individual downloading
procedures. For example, whenever the client device
from which the profile was generated comes on the
system and new media content is available on one of
the sources that satisfies the pre-defined parameters,
the system can operate to transfer this new media
content from the source(s) to the client device
automatically, without any user interaction or
initiation (e.g., in a background thread). Optionally,
if desired, the source or other portion of the system
can publish or otherwise transmit information to the
client device indicating that new media content
satisfying the pre-defined parameters for that client
device has been received, and this publication, once
received, can be used to initiate the automatic
copying procedure. As another alternative, each time
the client device enters the network, it could perform
a search for media content meeting any previously set
parameters or profiles, and then automatically begin
downloading any discovered media content on the
sources meeting the parameters or profiles. From the
user's point of view, the media content files meeting
the pre-defined parameters orprofiles would simply
appear on the media content listing of the client
device after it was downloaded, without the need for
any user action. [89] If necessary or desired, prior
to copying the new media content that satisfies the
user input parameters from the source to the client
device, systems and methods according to at least some
examples of this invention may determine whether this
new media content is already included on the client
device. This may be accomplished in any desired manner
without departing from the invention, for example, by
comparing original file creation timestamp data, by
comparing content metadata, by comparing titles, by
comparing version information, etc. If no 



duplicate copy is found on the client device, the
copying step then may proceed, but if a duplicate (or
similar) copy is found on the client device, copying
need not proceed (optionally, if desired, the user
could be queried to provide input as to which copy
should be included on the client device). In some
examples, the need to check for duplicate copies may
be avoided or reduced, e.g., if the source stores data
(e.g., metadata) with newly stored media content, for
example, indicating that the media content is new to
the source, indicating any previous copying or storing
activities associated with the media content file,
indicating previous destination client devices to
which the file was copied, etc. Even in such
situations, however, checking for duplicates may serve
some purpose, as the client device may have obtained
the new media content from a different, external
source. 2. Keeping the Source(s) and the Client Device
Synchronized [90] Systems and methods in accordance
with at least some examples of this invention may
include the ability to keep the client device media
content automatically synchronized with corresponding
media content contained on the media content source
and vice versa. In accordance with at least some
examples of this invention, when the client device
connects to the system including the media sources, as
described above, the client device will be capable of
receiving information indicating the media content
included on or available through the various media
sources. Then, by comparing the available media
content on thesources with the media content already
present on the client device, the client device can
determine whether the sources contain media content
that is not included on the client device. If new
media content is present on a source that is not
present on the client device, systems and methods
according to at least some examples of this invention
may copy the newly located media content onto the
client device. If desired, in accordance with at least
some examples of this invention, the system
connection, new media content locating, and/or new
media content copying steps mentioned above may be
performed automatically by the client device and/or
sources, e.g., in a background thread, without user
input initiating, launching, or directing the
activities. From a user's point of view, the new
content simply will appear, automatically, on the
client device, without any action on the user's part.
As another example, if desired, the user could be
advised of the existence of the additional media
content and queried as to whether this content should
be downloaded to the client device. [91] The step of
determining whether the media sources include media
content that is not included on the client device may
be performed in any desired manner and at any desired
time without departing from this invention. For
example, if desired, when new media content is stored
on the media content source(s) and/or at other
appropriate times, it may be stored with data (e.g.,
metadata) or updated with new data to indicate that it
is new, to indicate that it has or has not been
transferred or copied to any client devices, to
indicate that it has or has not been transferred or
copied to one or more specific client devices (e.g.,
those registered on the system), with creation date or
time stamp information, with most recent edit or
download date or time stamp information, or the like.
Optionally, if desired, new media content on the
sources could be marked with a flag, at least until
the next time the client device is registered on the
system and given an opportunity to download the new
media content from the sources. Other ways of marking
the new media content and/or determining whether the
sources contain new media content may be used without
departing from the invention.[92] Systems and methods
according to at least some example aspects of the
invention also may include processing to perform the
inverse of the above synchronization procedures. More
specifically, in systems and methods in accordance
with at least some examples of this invention, when
the client device connects to the system including the
media sources, as described above, the client device
will be capable of receiving information indicating
the media content included on or available through the
various media sources. Then, by comparing the
available media content data on the sources with the
media content present on the client device, the client
device (or a source) can determine whether the client
device contains media content that is not included on
at least one of the media content sources (e.g., in
some instances, users may download data onto a client
device from sources external to the system including
the various sources). If new media content is present
on the client device that is not present on at least
one of the sources, systems and methods according to
at least some examples of this invention may copy the
newly located media content from the client device
onto at least one of the sources. If desired, in
accordance with at least some examples of this
invention, the system connection, new media content
locating, and/or new media content copying steps may
be performed automatically by the client device and/or
sources, e.g., in a background thread, without user
input initiating, launching, or directing the
activities. From a user's or system operator's point
of view, the new content simply will appear,
automatically, on one of the media content computers,
without any action on their part. As another example,
if desired, the user or system 



operator could be advised of the existence of the
additional media content and queried as to whether
this content should be downloaded to the source. [93]
The step of determining whether the client device
includes media content that is not included on at
least one of the sources may be performed in any
desired manner without departing from this invention.
For example, if desired, when new media content is
stored on the client device and/or at other
appropriate times, it may be stored with data (e.g.,
metadata) or updated with new data to indicate that it
is new, to indicate its original source, to indicate
that it has or has not been transferred or copied to
any network sources, to indicate that it has or has
not beentransferred or copied to one or more specific
sources (e.g., those included on the system), with
creation date or time stamp information, with most
recent edit or download date or time stamp
information, or the like. Optionally, if desired, new
media content on the client device could be marked
with a flag, at least until the next time the client
device is registered on the system and given an
opportunity to download the new media content to the
sources. Other ways of marking the new media content
and/or determining whether the client device contains
new media content may be used without departing from
the invention. [94] Maintaining synchronization
between the source(s) and the client device is not
necessarily limited to keeping each device up to date
with respect to completely new media content files
present on the other device. Rather, at least some
systems and methods in accordance with examples of
this invention will synchronize files on these devices
to contain the most recent data, e.g., when media
content in a media content file on one device is
changed (e.g., updated, edited, etc.) as compared to
media content in the corresponding media content file
on the other device. Systems and methods in accordance
with at least some examples of this aspect of the
invention may include connecting a client device to a
system including at least one media source. In this
example, the media source will includes a first media
content file and the client device will includes a
corresponding first media content file. In at least
some examples, the corresponding media file on the
client device will have been downloaded from the media
source, as described above, such that originally,
these two files contained the same media content data.
Notably, metadata, header data, or other identifying
data relating to these two corresponding files may
differ somewhat with respect to one another, e.g.,
depending on the configuration and protocols for
saving and/or copying files, but the underlying media
content, at least originally, will have been the same
in the corresponding files. [95] Once the client
device re-enters or re-connects with the system
including the media source(s), as described above, the
client device will be capable of receiving information
indicating the media content included on the media
source(s). Then,by comparing the available media
content data on the source(s) (e.g., the actual media
content data or its associated metadata or the like)
with the corresponding media content data present on
the client device, the client device can determine if
the media content of the first media content file on
the media source differs from the media content in the
corresponding first media content file on the client
device (e.g., if updates, edits, changes, etc., had
been made in either file). In at least some examples
of such systems and methods, when the first media
content file differs from the corresponding first
media content file in some manner (e.g., in actual
underlying media content), a determination then may be
made as to which file (i.e., the media content file on
the source or the corresponding media content file on
the client device) contains the most recent media
content. Once the more recent file is determined, the
data contained in the first media content file and the
corresponding first media content file may be
synchronized with one another such that each file
includes the most recently loaded media content. [96]
The steps included in determining whether the related
media content files on the source and client devices
need synchronization and which file contains the more
recent data may be performed in any desired manner
without departing from this invention. For example, if
desired, when a media content file is edited or
updated on either the client device or the source, its
updated or edited version may be stored along with
edit or change identification data (e.g., metadata) to
indicate, for example, last edit date, last edit time,
recordation date, recordation time, download date,
download time, version information, source
information, or the like. Then, a simple comparison of
the edit or change identification data for each set of
the media content files can be used to determine
whether the files differ and/or which file of the pair
contains the more recent data. Optionally, if desired,
edited or changed media content files could be marked
or saved on their corresponding device with a flag, at
least until the next time the client device is
registered on the system and given an opportunity to
synchronize with the source(s). Other ways of marking
the new media content or determining whether the
client device and the source(s) should be synchronized
may be used without departing from the invention.[97]
If desired, in accordance with at least some examples
of this invention, the system connection, media
content file difference determination, and/or
synchronization steps described above may be performed
automatically by the client device and/or 



source(s), e.g., in a background thread, without user
input initiating, launching, or directing the
activities. From a user or system operator point of
view, the updated, more recent version of the media
content simply will appear on the client device and/or
the sources, automatically, without any action on the
user's or system operator's part. As another example,
if desired, the user or system operator could be
advised of the existence of an out-of-date media
content file on one of the devices and queried as to
whether this content should be updated based on the
respective media content file included on the other
device. C. Digital Rights Management Aspects [98] Due
to copyright and/or licensing restrictions, users may
have no authorization or restricted authorization to
produce and/or use copies of at least some media
content. Additional aspects of the present invention
relate to digital rights management issues associated
with media content that may be present on a source
and/or potentially available for copying to a client
device. [99] Systems and methods according to at least
some examples of this invention, in at least some
instances, first will receive plural media content
files on a first media source. The media source (or
other system) may determine and/or store information
(e.g., as metadata or other data) along with the
individual media content files indicating whether
digital rights management issues limit a user's
ability to receive produce copies of those individual
media content files. At some time, a user may enter
the system with a client device and seek to download
one or more media content files from the source. The
user may input data selecting one or more individual
media content files for copying to the client device.
[100] For selected media content files that have no
copying limitations due to digital rights management
issues (such as no copyright limitations, etc.),
systems and methods according to examples of this
invention simply may proceed with copyingthe selected
media content files to the client device. For selected
media content files that have copying limitations due
to digital rights management issues, however (e.g., as
evidenced by metadata stored along with the file at
the source), copying should not take place until the
digital rights management issues are resolved and/or
until the system determines that the specific copying
operation falls within permitted restrictions on
copying the content (e.g., until after a license to
copy the media content is obtained from the copyright
owner, until the system determines that copying
limitations in an original license are met, etc.).
Accordingly, for at least some of the selected media
content files that have copying limitations due to
digital rights management issues, prior to copying the
file to the client device, systems and methods
according to at least some examples of this invention
may take at least one step toward obtaining a license
to copy the selected media content file or otherwise
assuring that the digital rights management issues are
resolved. Various steps may be taken in an effort to
obtain a copy license or otherwise resolve the
outstanding digital rights management issues without
departing from this invention. For example, as a first
step, systems and methods in accordance with at least
some examples of this invention may advise the client
device user of the need to obtain a license, e.g.,
before the copy is made (and thereby leave the
remaining task of obtaining the license, if desired,
to the user). As another example, systems and methods
in accordance with at least some examples of this
invention may proceed with an effort to obtain the
necessary license via an on-line Internet or other
connection. If the license is successfully obtained,
systems and methods according to at least some
examples of this invention then may proceed with
copying the selected media file or files for which the
license was obtained to the client device. If desired,
in accordance with at least some examples of this
invention, the steps of obtaining the license on-line
may begin and proceed automatically, without user
input or initiation of the process, such that this
effort is transparent to the user (if attempts to
obtain the license fail or require user input (e.g.,
to accept certain terms and conditions of the
license), the user then could be advised of the
efforts to obtain the license and/or obtain their
input).[102] Some copyright licenses are restrictive
on the number of copies present, but do not limit the
presence of any individual copy to any particular
device. Therefore, in some situations, the steps to
resolve the digital rights management issues may
include "checking out" the selected media file or
files from the first media source and checking these
selected media content file or files in to the client
device (i.e., copying the files onto the client
device). In such arrangements, once checked out, no
available copy of these selected media content files
will remain on the source while the authorized copy
remains with the client device. Therefore, before that
same selected file can be copied from the source to
another client device, it must be checked out of the
client device and checked back in to the source
(optionally, if desired, it could be checked out of
the client device to another client device and/or to a
source other than the one from which it originated).
In this manner, only a single copy (or an authorized
number of copies) of the selected content file(s) with
the copying restrictions remains active and available
to users at any given time. Of course, this procedure
may be extended to situations where a copyright
license 



allows a pre-determined limited number of copies.
[103] As another example procedure, files having
digital rights management limitations, issues, and/or
restrictions may be transferred or made available to a
client device, but when the client device attempts to
access the file (e.g., to playback or display the
content), the user then may be advised that a license
is needed. At this time, in accordance with at least
some example systems and methods, steps may be taken
to resolve the digital rights management issues (e.g.,
obtain the license, have the client device connect to
a media source vendor and pay for a license or access
to the media content, authorize user account and/or
credit card charges, etc.). [104] Of course, other
ways of handling or resolving digital rights
management issues may be used without departing from
this invention. For example, if desired, the media
content files made available for copying to the client
device (e.g., those files published and/or identified
by the sources to the client device) may be limited to
media content files that do not require copying
licenses. As another example, the published lists of
available media content may be designed so as not to
includeand/or not to allow selection of media content
files having limited or restricted reproduction rights
and/or no reproduction rights. Some licenses restrict
the number of devices on which the media content may
be loaded, and such limitations may be adhered to
automatically by systems and methods in accordance
with the invention (e.g., by the source keeping track
of the number of times a file has been copied and not
allowing further copies when a license limit is
reached, while all allowed numbers of copies are
checked out, etc.). Other licenses may allow for media
content to be copied onto other devices, but only for
a limited or restricted time period, and such
limitations also may be adhered to, automatically, by
systems and methods in accordance with the invention
(e.g., by not allowing access to a specific media
content file on the client device after a certain time
period or date, by automatically deleting the media
content file from the client device after a certain
period or date, etc.). Also, rather than proceeding
automatically, the user may be advised of any
restrictions regarding specific media content and be
required to "accept" these restrictions before the
copying operations are completed. The user also may be
prompted to make decisions about any restrictions
impacting the content, its use, and/or its copying.
Alternatively, if desired, the "discovered" lists may
automatically filter out restricted content so the
user never has to deal with it. V. CONCLUSION Various
examples of the present invention have been described
above, and it will be understood by those of ordinary
skill that the present invention includes within its
scope all combinations and subcombinations of these
examples. Additionally, those skilled in the art will
recognize that the above examples simply exemplify
various aspects of the invention. Various changes and
modifications may be made without departing from the
spirit and scope of the invention, as defined in the
appended claims.CLAIMS: 1. A method, comprising:
publishing data indicating available media content
stored on or accessible via a first media source and a
second media source; receiving the data indicating the
available media content at a client device;
displaying, on the client device, information
identifying at least a portion of the available media
content; and pulling at least some portion of the
available media content to the client device. 2. A
method according to claim 1, further comprising:
publishing data indicating available media content
stored on or accessible via a third media source,
wherein the receiving step additionally includes
receiving the data indicating the available media
content from the third media source. 3. A method
according to claim 2, wherein the displaying step
additionally includes displaying, on the client
device, information identifying at least a portion of
the available media from the third media source. 4. A
method according to claim 3, wherein the pulling step
additionally includes pulling at least some portion of
the available media content from the third media
source to the client device. 5. A method according to
claim 1, further comprising: generating a display on
the client device indicating that media content is
available. 6. A method according to claim 5, further
comprising: generating a request, using the client
device, indicating a desire to receive information
identifying the available media content. 7. A method
according to claim 6, further comprising:determining,
using at least one of the first media source or the
second media source, whether the client device is
authorized to receive media content or information
identifying the available media content from at least
one of the first media source or the second media
source. 8. A method according to claim 1, further
comprising: 



determining, using at least one of the first media
source or the second media source, whether the client
device is authorized to receive media content or
information identifying available media content from
at least one of the first media source or the second
media source. 9. A method according to claim 1,
wherein the data indicating the available media
content stored on or accessible via the first and
second media sources is published via a broadcast
protocol. 10. A method according to claim 1, wherein
the first media source includes a personal computer
and the second media source includes a set-top box.
11. A method according to claim 1, wherein, in the
publishing step, the data indicating the available
media content stored on or accessible via the first
media source is published independent of the data
indicating the available media content stored on or
accessible via the second media source. 12. A method
according to claim 1, further comprising: receiving
user input indicating at least a first media content
file from the available media content to pull to the
client device. 13. A method according to claim 12,
further comprising: determining whether the first
media content file already exists on the client
device. 14. A system, comprising: at least a first
media source and a second media source, wherein at
least one of the first and second media sources
publishes data indicating available mediacontent
stored on or accessible via at least one of the first
media source and the second media source; and a client
device in electronic communication with at least one
of the first media source and the second media source,
wherein the client device includes an input system for
receiving the data indicating the available media
content at a client device, a display device for
displaying information identifying at least a portion
of the available media content, and a processor system
for pulling at least some portion of the available
media content to the client device. 15. A system
according to claim 14, further comprising: a third
media content source that publishes data indicating
available media content stored on or accessible via
the third media source, and wherein the input system
of the client device is in electronic communication
with the third media source to receive the data
indicating the available media content from the third
media source. 16. A system according to claim 15,
wherein the display device additionally displays
information identifying at least a portion of the
available media from the third media source. 17. A
system according to claim 16, wherein the pulling step
additionally includes pulling at least some portion of
the available media content from the third media
source to the client device. 18. A system according to
claim 14, wherein the display device further generates
a display indicating that media content is available
from at least one of the first and second media
sources. 19. A system according to claim 18, wherein
the processor system of the client device further
generates data indicating a desire to receive
information identifying the available media
content.20. A system according to claim 19, wherein at
least one of the first and second media sources
determines whether the client device is authorized to
receive media content or information identifying the
available media content from at least one of the first
media source or the second media source. 21. A system
according to claim 14, wherein at least one of the
first and second media sources determines whether the
client device is authorized to receive media content
or information identifying available media content
from at least one of the first media source or the
second media source. 22. A system according to claim
14, wherein at least one of the first and second media
sources publishes the data indicating the available
media content stored on or accessible via the first
and second media sources via a broadcast protocol. 23.
A system according to claim 14, wherein the first
media source includes a personal computer and the
second media source includes a set-top box. 24. A
system according to claim 14, wherein the first media
source publishes data indicating the available media
content stored on or accessible via the first media
source and the second media source independently
publishes data indicating the available media content
stored on or accessible via the second media source.
25. A system according to claim 14, wherein the client
device further includes a user input system for
receiving user input indicating at least a first media
content file from the available media content to pull
to the client device. 26. A system according to claim
25, wherein at least one of the first media source,
the second media source, and the client device
determines whether the first 



media content file already exists on the client
device. 27. A method, comprising:generating a display
on a client device, wherein the display includes
information identifying available media content stored
on or accessible via at least a first media source and
a second media source; receiving user input, on the
client device, indicating selected media content
desired for storage on the client device; and pulling
the selected media content corresponding to the user
input to the client device. 28. A method according to
claim 27, wherein at least some of the selected media
content pulled to the client device is obtained from
or via the first media source, and at least some of
the selected media content pulled to the client device
is obtained from or via the second media source. 29. A
method according to claim 27, further comprising:
receiving published data, at the client device,
wherein the published data includes the information
identifying the available media content stored on or
accessible via the first media source and the second
media source. 30. A method according to claim 29,
wherein the published data is published by at least
one of the first media source or the second media
source. 31. A method according to claim 29, wherein
the published data is published via a broadcast
protocol. 32. A method according to claim 27, further
comprising: generating a display on the client device
indicating that media content is available. 33. A
method according to claim 32, further comprising:
generating a request, using the client device,
indicating a desire to receive the information
identifying the available media content. 34. A method
according to claim 33, further comprising:determining
whether the client device is authorized to receive
media content or information identifying the available
media content from at least one of the first media
source or the second media source. 35. A method
according to claim 27, further comprising: determining
whether the client device is authorized to receive
media content or information identifying the available
media content from at least one of the first media
source or the second media source. 36. A method
according to claim 27, wherein the first media source
includes a personal computer and the second media
source includes a set-top box. 37. A method according
to claim 27, further comprising: determining whether
at least some of the selected media content already
exists on the client device. 38. A computer-readable
medium including computer-executable instructions
stored thereon for performing the method according to
claim 27. 39. A portable media playing system,
comprising: a display device for generating a display,
wherein the display includes information identifying
available media content stored on or accessible via at
least a first media source and a second media source;
a user input system for receiving user input
indicating selected media content desired for storage;
a processor system for pulling the selected media
content corresponding to the user input to the
portable media playing computing system; and a storage
system for storing the selected media content. 40. A
portable media playing system according to claim 39,
wherein at least some of the selected media content
pulled to the portable media playing computing system
is obtained from or via the first media source, and at
least someof the selected media content pulled to the
portable media playing computing system is obtained
from or via the second media source. 41. A portable
media playing system according to claim 39, further
comprising: an input system for receiving published
data, wherein the published data includes the
information identifying the available media content
stored on or accessible via the first media source and
the second media source. 42. A portable media playing
system according to claim 41, wherein the published
data is published by at least one of the first media
source or the second media source. 43. A portable
media playing system according to claim 41, wherein
the input system receives the published data via a
broadcast transmission from at least one of the first
media source or the second media source. 44. A
portable media playing system according to claim 39,
wherein the display device further generates a display
indicating that media content is available. 45. A
portable media playing system according to claim 44,
wherein the processor system further generates a
request indicating a desire to receive the information
identifying the available media content. 



46. A portable media playing system according to claim
39, wherein the processor system further determines
whether at least some of the selected media content
already exists in the storage system. 47. A method,
comprising: connecting a client device to at least one
media source; determining whether the media source
includes media content that is not included on the
client device; andcopying at least a portion of the
media content that is not included on the client
device onto the client device. 48. A method according
to claim 47, wherein the media content includes data
selected from the group consisting of: music data,
video data, recorded television data, and picture
data. 49. A method according to claim 47, wherein the
copying takes place without direct user input
initiating it. 50. A method according to claim 47,
wherein the connecting, determining, and copying take
place without direct user input initiating it. 51. A
computer-readable medium including computer-executable
instructions stored thereon for performing the method
according to claim 47. 52. A system, comprising: at
least one media source; and a client device
operatively connected to the media source; wherein a
processor system included with at least one of the
media source and the client device is programmed and
adapted to: (a) determine whether the media source
includes media content that is not included on the
client device, and (b) copy at least a portion of the
media content that is not included on the client
device onto the client device. 53. A system according
to claim 52, wherein the media content includes data
selected from the group consisting of: music data,
video data, recorded television data, and picture
data. 54. A system according to claim 52, wherein the
processor system copies the portion of the media
content not included on the client device onto the
client device without direct user input initiating
it.55. A system according to claim 52, wherein the
processor system performs the determining and copying
without direct user input initiating it. 56. A method,
comprising: connecting a client device to at least one
media source; determining whether the client device
includes media content that is not included on at
least one of said media sources; and copying at least
a portion of the media content that is not included on
at least one of said media sources onto at least one
of said media sources. 57. A method according to claim
56, wherein the media content includes data selected
from the group consisting of: music data, video data,
recorded television data, and picture data. 58. A
method according to claim 56, wherein the copying
takes place without direct user input initiating it.
59. A method according to claim 56, wherein the
connecting, determining, and copying take place
without direct user input initiating it. 60. A
computer-readable medium including computer-executable
instructions stored thereon for performing the method
according to claim 56. 61. A system, comprising: at
least one media source; and a client device
operatively connected to the media source; wherein a
processor system included with at least one of the
media source and the client device is programmed and
adapted to: (a) determine whether the client device
includes media content that is not included on at
least one of said media sources, and (b) copy at least
a portion of the media content that is not included on
at least one of said media sources onto at least one
of said media sources.62. A system according to claim
61, wherein the processor system copies the portion of
the media content not included on the client device
onto the client device without direct user input
initiating it. 63. A system according to claim 61,
wherein the processor system performs the determining
and copying without direct user input initiating it.
64. A method, comprising: receiving user input, on a
client device, indicating parameters for desired media
content for inclusion on the client device; connecting
the client device to at least a first media source;
determining whether the first media source includes
media content that satisfies the user input
parameters; and copying at least some media content
satisfying the parameters onto the client device. 65.
A method according to claim 64, further comprising:
determining whether the media content that satisfies
the user input 



parameters is already included on the client device,
wherein the copying step is conducted when the media
content that satisfies the user input parameters is
not already included on the client device and the
copying step is not conducted when the media content
that satisfies the user input parameters is already
included on the client device. 66. A method according
to claim 64, wherein the parameters for desired media
content include music performed by a particular
artist, group, or band. 67. A method according to
claim 64, wherein the parameters for desired media
content include recorded television content of a
specific title or a specific time slot.68. A method
according to claim 64, wherein the first media source
publishes information indicating that new media
content satisfying the user input parameters is
available. 69. A method according to claim 64, wherein
the copying step occurs automatically, without further
user input, when the client device connects to the
first media source and it is determined that media
content that satisfies the user input parameters is
included on the first media source. 70. A
computer-readable medium including computer-executable
instructions stored thereon for performing the method
according to claim 64. 71. A system, comprising: a
first media source; and a client device operatively
connected to the first media source, wherein a
processor system for at least one of the client device
or the first media source is programmed and adapted
to: (a) receive user input indicating parameters for
desired media content for inclusion on the client
device, (b) determine whether the first media source
includes media content that satisfies the user input
parameters, and copy at least some media content
satisfying the parameters onto the client device. 72.
A system according to claim 71, wherein the processor
system for at least one of the client device or the
first media source further is programmed and adapted
to determine whether the media content that satisfies
the user input parameters is already included on the
client device, wherein the copying step is conducted
when the media content that satisfies the user input
parameters is not already included on the client
device and the copying step is not conducted when the
media content that satisfies the user input parameters
is already included on the client device. 73. A system
according to claim 71, wherein the parameters for
desired media content include music performed by a
particular artist, group, or band.74. A system
according to claim 71, wherein the parameters for
desired media content include recorded television
content of a specific title or a specific time slot.
75. A system according to claim 71, wherein the first
media source publishes information indicating that new
media content satisfying the user input parameters is
available. 76. A system according to claim 71, wherein
the processor system performs the copying step
automatically, without further user input, when the
client device connects to the first media source and
it is determined that media content that satisfies the
user input parameters is included on the first media
source. 77. A method, comprising: connecting a client
device to at least one media source, wherein the media
source includes a first media content file and the
client device includes a corresponding first media
content file; determining whether media content in the
first media content file on the media source differs
from media content in the corresponding first media
content file on the client device; and when the media
content in the first media content file differs from
the media content in the corresponding first media
content file, determining which file contains the most
recently loaded media content and synchronizing data
included in the first media content file and the
corresponding first media content file such that each
file includes the most recently loaded media content.
78. A method according to claim 77, wherein the media
content includes data selected from the group
consisting of: music data, video data, recorded
television data, and picture data. 79. A method
according to claim 77, further comprising:storing
identification data associated with the first media
content file, wherein the identification data
associated with the first media content file includes
at least one member selected from the group of: last
edit date, last edit time, recordation date,
recordation time, download date, download time, and
version information. 80. A method according to claim
79, further comprising: storing identification data
associated with the corresponding first media content
file, wherein the identification data associated with
the corresponding first 



media content file includes at least one member
selected from the group of: last edit date, last edit
time, recordation date, recordation time, download
date, download time, and version information. 81. A
method according to claim 80, wherein the determining
step includes determining whether the identification
data associated with the first media content file
differs from the identification data associated with
the corresponding first media content file. 82. A
system, comprising: a first media source that includes
a first media content file; and a client device
operatively connected to the first media source,
wherein the client device includes a corresponding
first media content file corresponding to the first
media content file on the first media source, wherein
a processor system for at least one of the client
device or the first media source is programmed and
adapted to: (a) determine whether media content in the
first media content file on the media source differs
from media content in the corresponding first media
content file on the client device, and (b) when the
media content in the first media content file differs
from the media content in the corresponding first
media content file, determining which file contains
the most recently loaded media content and
synchronizing data included in the first media content
file and the corresponding first media content file
such that each file includes the most recently loaded
media content.83. A system according to claim 82,
wherein the media content includes data selected from
the group consisting of: music data, video data,
recorded television data, and picture data. 84. A
system according to claim 82, wherein the first media
source further stores identification data associated
with the first media content file, wherein the
identification data associated with the first media
content file includes at least one member selected
from the group of: last edit date, last edit time,
recordation date, recordation time, download date,
download time, and version information. 85. A network
system according to claim 84, wherein the client
device further stores identification data associated
with the corresponding first media content file,
wherein the identification data associated with the
corresponding first media content file includes at
least one member selected from the group of: last edit
date, last edit time, recordation date, recordation
time, download date, download time, and version
information. 86. A network system according to claim
85, wherein, in the determining step, the processor
system determines whether the identification data
associated with the first media content file differs
from the identification data associated with the
corresponding first media content file. 87. A method,
comprising: receiving plural media content files on a
first media source; determining whether digital rights
management issues limit an ability to receive copies
of an individual media content file from the first
media source; receiving user input, on a client
device, indicating selected media content files
desired for storage on the client device; for selected
media content files that have no copying limitations
due to digital rights management issues, copying the
selected media content files to the client device;
andfor at least some selected media content files that
have copying limitations due to digital rights
management issues, taking at least one step toward
resolving the digital rights management issues. 88. A
method according to claim 87, wherein the taking step
includes advising the client device user of the need
to obtain the license. 89. A method according to claim
87, wherein the taking step includes obtaining the
license via an on-line connection, and wherein the
method further includes copying the selected media
file or files for which the license was obtained to
the client device. 90. A method according to claim 87,
wherein the taking step includes checking out the
selected media file or files that have copying
limitations from the first media source and checking
in the selected media content file or files that have
copying limitations to the client device, wherein no
additional copy of a selected media file that has
copying limitations can be made from the first media
source until that respective selected media file is
checked back in to the first media source or deleted
from the client device. 91. A method according to
claim 87, wherein when the determined digital rights
management issues indicate that copying of the
individual media content file is not permitted, the
method includes making that individual media content
file unavailable to the user for selection or copying.
92. A system, comprising: a first media source
including plural media content files and a processor
system programmed and adapted to determine whether
digital rights management issues limit a user's
ability to receive copies of an individual media
content file 



from the first media source; a client device including
a user input system, wherein the user input system
receives user input indicating selected media content
files desired for storage on the client device;
wherein, for selected media content files that have no
copying limitations due to digital rights management
issues, the processor system of the first media source
allows the selected media content files to be copied
to the client device, and for at least some selected
media content files that have copying limitations due
to digital rights management issues, the processor
system takes at least one step toward resolving the
digital rights management issues. 93. A system
according to claim 92, wherein the step includes
sending a message to the client device indicating the
need to obtain the license. 94. A system according to
claim 92, wherein the step includes obtaining the
license via an on-line connection, and wherein the
processor system further allows the selected media
file or files for which the license was obtained to be
copied to be copied to the client device. 95. A system
according to claim 92, wherein, in the step, the
processor system is programmed and adapted to check
out the selected media file or files that have copying
limitations from the first media source to the client
device, wherein the processor system will allow no
additional copying of a selected media file that has
copying limitations from the first media source until
that respective selected media file is checked back in
to the first media source or deleted from the client
device. 96. A system according to claim 92, wherein
when the determined digital rights management issues
indicate that copying of the individual media content
file is not permitted, the processor system further is
programmed and adapted to permit no copying or no
selection of that individual media content file. 


