
ASPARTIC PROTEASE INHIBITORS RELATED APPLICATIONS This
application claims the benefit of U.S. Provisional
Application No. 60/736,564, filed on November 14,
2005, U.S. Provisional Application No. 60/845,291,
filed on September 18, 2006 and U.S. Provisional
Application No. 60/845,33 1, filed on September 18,
2006. The entire teachings of the above applications
are incorporated herein by reference. BACKGROUND OF
THE INVENTION Aspartic proteases, including renin,
b-secretase (BACE), HIV protease, HTLV protease and
plasmepsins I and II, are implicated in a number of
disease states. In hypertension elevated levels of
angiotensin I, the product of renin catalyzed cleavage
of angioteninogen are present. Elevated levels of b
amyloid, the product of BACE activity on amyloid
precursor protein, are widely believed to be
responsible for the amyloid plaques present In the
brains of Alzheimer's disease patients. The viruses
HIV and HTLV depend on their respective aspartic
proteases for viral maturation. Plasmodium falciparum
uses plasmepsins I and II to degrade hemoglobin, In
the renin-angiotensin-aldosterone system (RAAS) the
biologically active peptide angiotensin II (Ang II) is
generated by a two-step mechanism. The highly specific
aspartic protease renin cleaves angiotensinogen to
angiotensin I (Ang I), which is then further processed
to Ang II by the less specific angiotensin-converting
enzyme (ACE). Ang II is known to work on at least two
receptor subtypes called AT] and AT2. Whereas ATi
seems to transmit most of the known functions of Ang
II, the role of AT2 is still unknown. Modulation of
the RAAS represents a major advance in the treatment
of cardiovascular diseases (Zaman, M. A. et al Nature
Reviews Drug Discovery 2002, 1, 621-636). ACE
inhibitors and ATi blockers have been accepted as
treatments of hypertension (Waeber B. et al., "The
renin-angiotensin system: role in experimental and
human hypertension", in Berkenhager W. H., Reid J. L.
(eds): Hypertension, Amsterdam, Elsevier Science
Publishing Co, 1996, 489-519; Weber M. A., Am.
J.Hypertens., 1992, 5, 247S). In addition, ACE
inhibitors are used for renal protection (Rosenberg M.
E. et al, Kidney International, 1994, 45, 403; Breyer
J . A. etal, Kidney International, 1994, 45, S156), in
the prevention of congestive heart failure (Vaughan D.
E. et al, Cardiovasc. Res., 1994, 28, 159;
Fouad-Tarazi F. et al, Am. J. Med, 1988, 84 (Suppl.
3A), 83) and myocardial infarction (Pfeffer M. A. et
al, N Engl. J. Med, 1992, 327, 669). Interest in the
development of renin inhibitors stems from the
specificity of renin (Kleinert H. D., Cardiovasc.
Drugs, 1995, 9, 645). The only substrate known for
renin is angiotensinogen, which can only be processed
(under physiological conditions) by renin. In
contrast, ACE can also cleave bradykinin besides Ang I
and can be bypassed by chymase, a serine protease
(Husain A., J. Hypertens., 1993, 11, 1155). In
patients, inhibition of ACE thus leads to bradykinin
accumulation causing cough (5- 20%) and potentially
life-threatening angioneurotic edema (0.1-0.2%)
(Israili Z. H. et al, Annals of Internal Medicine,
1992, 117, 234). Chymase is not inhibited by ACE
inhibitors. Therefore, the formation of Ang II is
still possible in patients treated with ACE
inhibitors. Blockade of the ATI receptor (e.g., by
losartan) on the other hand overexposes other
AT-receptor subtypes to Ang II, whose concentration is
dramatically increased by the blockade of ATI
receptors. In summary, renin inhibitors are not only
expected to be superior to ACE inhibitors and ATi
blockers with regard to safety, but more importantly
also with regard to their efficacy in blocking the
RAAS. Only limited clinical experience (Azizi M. et
al, J. Hypertens., 1994, 12, 419; Neutel J.M. et al,
Am. Heart, 1991, 122, 1094) has been generated with
renin inhibitors because their peptidomimetic
character imparts insufficient oral activity (Kleinert
H. D., Cardiovasc. Drugs, 1995, 9, 645). The clinical
development of several compounds has been stopped
because of this problem together with the high cost of
goods. It appears as though only one compound has
entered clinical trials (Rahuel J . et al, Chem. Biol,
2000, 7, 493; Mealy N. E., Drugs of the Future, 2001,
26, 1139). Thus, metabolically stable, orally
bioavailable and sufficiently soluble renin inhibitors
that can be prepared on a large scale are not
available. Recently, the first non-peptide renin
inhibitors were described which show high in vitro
activity (Oefner C. et al, Chem. Biol, 1999, 6, 127;
Patent Application WO 97/0931 1; Maerki H. P. et al,
Il Farmaco, 2001, 56, 21). The present invention
relates to the unexpected identificationof renin
inhibitors of a non-peptidic nature and of low
molecular weight. Orally active renin inhibitors which
are active in indications beyond blood pressure
regulation where 



the tissular renin-chymase system may be activated
leading to pathophysiological Iy altered local
functions such as renal, cardiac and vascular
remodeling, atherosclerosis, and restenosis, are
described. All documents cited herein are incorporated
by reference. SUMMARY OF THE INVENTION One embodiment
of the invention is an aspartic protease inhibitor
represented by Structural Formula (I): or a
pharmaceutically acceptable salt thereof. The
variables in Structural Formula (I) are described in
the following paragraphs. Z is -O- or -CH2-. Xi is a
covalent bond, -O-, -S-, -S(O)-, -S(O)2-. Yi is a
covalent bond or C1-C1O alkylene, Ci-C 1 alkenylene or
Ci-Ci 0 alkynylene, each optionally substituted at one
or more substitutable carbon atom with halogen, cyano,
hydroxyl, (Ci-C3)alkyl, (Ci-C 3)alkoxy or halo(Ci-C
3)alkoxy, provided that Yi is a covalent bond only
when X] is a covalent bond. R1 is a) (C3-C7)
cycloalkyl; or b) phenyl, heteroaryl, or bicyclic
heteroaryl optionally substituted with 1 to 3 groups
independently selected from: 1) fluorine, chlorine,
bromine, cyano, nitro, (Ci-C jalkyl,
(C3-C6)cycloalkyl, (C4-C7)cycloalkylalkyl,
(C2-C6)alkenyl, (C5-C7)cycloalkylalkenyl, (C2-
C6)alkynyl, (C3-C6)cycloalkyl(C 2-C4)alkynyl,
halo(Ci-C 6)alkyl, halo(C3- C6)cycloalkyl,
halo(C4-C7)cycloalkylalkyl, halo(C 2-C6)alkenyl,
halo(C3- C )alkynyl, halo(C 5-C7)-cycloalkylalkynyl,
(Ci-C 6)alkoxy, (C3-C6)cycloalkoxy,
(C4-C7)cycloalkylalkoxy, halo(Ci-C6)alkoxy,
halo(C3-C6)cycloalkoxy, ImIo(C -C7)cycloalkylalkoxy
and (Ci-C6)alkanesulfonyl; or 2) phenyl, heteroaryl,
phenoxy, heteroaryloxy, phenylthio, heteroarylthio,
benzyl, heteroaiylmethyl, benzyloxy and
heteroarylmethoxy, each optionally substituted with 1
to 3 groups independently selected from: fluorine,
chlorine, cyano, (Ci-C3)alkyl, halo(Ci-C3)alkyl,
(C)-C3)-alkoxy, and halo(Ci-C3)alkoxy, and
aminocarbonyl. R2 is -OC(O)(NH 2), -OC(S)(NH 2),
-SC(S)(NH 2), -SC(O)(NH 2), -OC(O)(NHR 9), -OC(S)(NHR
9), -SC(S)(NHR9), -SC(O)(NHR 9), -NHC(O)OR 9,
-NHC(S)SR 9, -NHC(S)OR 9, -NHC(O)SR 9, -C(O)R9,
-C(S)R9, -C(O)(NH 2), -C(S)(NH 2), -C(O)(NHR 9),
-C(S)(NHR 9) or -NHC(O)H, wherein R9 is a straight or
branched C1-C5 alkyl, straight or branched C1-C5
haloalkyl, (C3-C4)cycloalkyl or straight or branched
C1-C5 alkoxyalkyl. R3 is -H, -F, Ci-C5 alkyl, -NHC(O)R
10, -OH or -OR 10, wherein R10 is Ci-C3 alkyl,
provided that when R3 is - F or -OH, then X] is not
-0-, -S-, -S(O)-, -S(O)2- and R'-Yi-Xi is not
-OC(O)(NH 2), -OC(S)(NH 2), -SC(S)(NH 2), -SC(O)(NH
2), -OC(O)(NHR 9), -OC(S)(NHR 9), -SC(S)(NHR9),
-SC(O)(NHR 9), -NHC(O)OR 9, -NHC(S)OR 9, -NHC(S)SR 9,
-NHC(O)SR 9 or -NHC(O)H. Q is Ql, Q2, Q3, Q4, Q5, or
Q6: wherein N and N are attached to the truncated
bonds Q1 Q2 Q3 Q4 Q5 Q6 R4 is -H or (Ci-C 3)alkyl. R5
is a) H, (d-C 10)alkyl, (C4-C10)cycloalkylalkyl,
halo(C 1-Cio)alkyl, hydroxy(Ci-Cio)all<yl,
halo(C4-Cio)cycloalkylalkyl, hydroxylated (C4-
Cio)cycloalkylalkyl, (Ci-C2)alkyl(C
4-Cio)cycloalkylalkyl, halogenated (Cr C2)alkyl(C 4-
Cio)cycloalkylalkyl, di(C 1-C2)alkyl(C
4-C1o)cycloalkylalkyl, hydroxylated (C1-
C2)all<yl(C4-Cio)cycloalkylallcyl, hydroxylated
di(Ci-C 2)allcyl(C4-Cio)cycloall<ylalkyl,
(C4-Cio)bicycloalkyl(Ci-C 3)allcyl,
(C8-Ci2)tricycloaIkyl(Ci-C 3)alkyl, (Ci-C 5)alkoxy(Ci-
C5)alkyl, halo(CrC 5)alkoxy(Cj-C 5)alkyl, (Ci-C
5)alkylthio(C I-C5)alkyl, halo(Ci- C5)alkylthio(C
1-C5)alkyl, or saturated heterocyclyl(Ci-C 3)alkyl; or
b) phenyl(Ci- C2)alkyl, phenoxymethyl, or
heteroaryl(Ci-C 2)alkyl each optionally substituted
with 1 to 3 groups independently selected from
fluorine, chlorine, cyano, (Ci-C3)alkyl, halo(C r
C3)alkyl, (Cj-C 3)alkoxy, and halo(Cj-C 3)alkoxy;
andR6 is a) -H, (Ci-Cio)alkyl,
(C4-Cio)cycloalkylalkyl, haIo(Ci-Cio)alkyl,
hydroxy(Ci-Cio)alkyl, halo(C 4-Ci0)cycloalkylalkyl,
hydroxylated (C4- Cio)cycloalkylalkyl, (C1-C2)alkyl(C
4-Cio)cycloall<ylalkyl, halogenated (d-C 2)alkyl(C4-
Cio)cycloalkylalkyl, di(C
1-C2)allcyl(C4-C1o)cycloalkylalkyl, hydroxylated (C1-
C2)alkyl(C 4-Cio)cycloall<ylalkyl, hydroxylated
di(Ci-C 2)alkyl(C4-Ci 0)cycloalkylalkyl,
(C4-Cio)bicycloalkyl(C r C3)alkyl,
(C8-C12)tricycloalkyl(Ci-C 3)alkyl, (Ci-C5)alkoxy(Ci-
C5)alkyl, halo(Ci-C 5)alkoxy(Ci-C 5)alkyl,
(Ci-C5)alkylthio(Ci-C 5)alkyl, halo(d- 



C5)alkylthio(Ci-C 5)alkyl, or saturated
heterocyclyl(Ci-C 3)alkyl; or b) phenyl(Ci- C2)alkyl,
phenoxymethyl or heteroaryl(Ci-C 2)alkyl each
optionally substituted with 1 to 3 groups
independently selected from fluorine, chlorine, cyano,
(Ci-C 3)alkyl, halo(Ci- C3)alkyl, (Ci-C 3)alkoxy, and
halo(Ci-C 3)alkoxy, provided that R5 and R6 are not
both -H. G is OH, NH2 or NHR7. R7 is a) (Ci-C 6)alkyl,
halo(C r C6)alkyl, (C4-Cio)cycloalkylalkyl, (QC5)
alkoxy(Ci-C 5)alkyl, or aminocarbonyl(Ci-C 6)alkyl or
b) phenyl(Ci-C 2)alkyl optionally substituted with 1
to 3 groups independently selected from: fluorine,
chlorine, cyano, (Ci-C3)alkyl, halo(Ci-C 3)alkyl,
(Ci-C 3)alkoxy, and halo(Ci-C 3)alkoxy; or c) R5 and
R7 together are -CH 2-, -(CH2)2-, -(CH2)3-, or -(CH
2)4-, optionally substituted with 1 or 2 groups
independently selected from fluorine, (Ci-Cs)alkyl,
halo(C r C8)alkyl, (C3-C6)cycloalkyl,
halo(C3-C6)cycloalkyl, hydroxy(C 3-C6)cycloalkyl,
(C3-C6)cycloalkyl(C 1-C2)alkyl,
halo(C3-C6)cycloallcyl(Ci-C2)alkyl, hydroxylated(C 3-
C6)cycloalkyl(Ci-C 2)alkyl, (d-C 8)alkoxy,
ImIo(C1-C8)alkoxy, (C3-C6)cycloalkoxy,
halo(C3-C6)cycloalkoxy, and heterocyclyl. Another
embodiment of the invention is an aspartic protease
inhibitor represented by Structural Formula (I*):or a
pharmaceutically acceptable salt thereof. The
variables in Structural Formula (I*) are described in
the following paragraphs. Z is -O- or -(CH 2)q-,
wherein q is 0-3. Xi is a covalent bond, -O-, -S-,
-S(O)-, -S(O)2-. Y] is a covalent bond or
C1-C1Oalkylene, C1-C1Oalkenylene or C1-C1O alkynylene,
each optionally substituted at one or more
substitutable carbon atom with halogen, cyano, nitro,
hydroxyl, (Cj-OOalkyl, (Cj-C 3)alkoxy or halo(C]-C
3)alkoxy, provided that Yi is a covalent bond only
when X) is a covalent bond, R1 is (C3-C7) cycloalkyl,
phenyl, heteroaryl, or bicyclic heteroaryl each
optionally substituted with 1 to 3 groups
independently selected from: fluorine, chlorine,
bromine, cyano, nitro, hydroxyl, (Ci-Ce)alkyl, (C3-
C6)cycloalkyl, (C4-C7)cycloalkylalkyl, (C2-C6)alkenyl,
(C5- C7)cycloalkylalkenyl, (C2-C6)alkynyl,
(C3-C6)cycloalkyl(C 2-C4)alkynyl, halo(Ci-C 6)alkyl,
halo(C 3-C6)cycloalkyl, halo(C 4-C7)cycloalkylalkyl,
halo(C 2- C6)alkenyl, halo(C3-C6)alkynyl, halo(C
5-C7)-cycloalkylalkynyl, (Ci-C 6)alkoxy, (C -C
)CyClOaIkOXy, (C4-C7)cycloalkylalkoxy, halo(Ci-C
6)alkoxy, halo(C 3- C6)cycloalkoxy, halo(C
4-C7)cycloalkylalkoxy and (Ci-C 6)alkanesulfonyl; and
phenyl, heteroaryl, phenoxy, heteroaryloxy,
phenylthio, heteroarylthio, benzyl, heteroarylmethyl,
benzyloxy and heteroarylmethoxy, each optionally
substituted with 1 to 3 groups independently selected
from: fluorine, chlorine, bromine, cyano, nitro,
hydroxyl, (Ci-C 3)alkyl, halo(C]-C 3)alkyl, (Ci-C
3)-alkoxy, and halo(Ci-C 3)alkoxy, and aminocarbonyl.
-OC(S)(NH 2), -SC(S)(NH 2), -SC(O)(NH 2), -OC(O)(NHR
9), -OC(S)(NHR 9), -SC(S)(NHR 9), -SC(O)(NHR 9),
-NHC(O)OR 9, -NHC(S)SR 9, -NHC(S)OR 9, -NHC(O)SR 9,
-C(O)R 9, -C(S)R 9, -C(O)(NH 2), -C(S)(NH 2),
-C(O)(NHR 9) , -C(S)(NHR 9) or -NHC(O)H, wherein R9 is
a straight or branched CpC 5 alkyl, straight or
branched C1-C5 haloalkyl, (C3-C4)cycloalkyl or
straight or branched C1-C5 alkoxyalkyl and R12 is H,
(Cr C6)alkyl, phenyl, heteroaryl, cyano, nitro, -S(O)R
9' -S(O2)R9, -S(O2)NHR 9, -S(O2)NR 9R9, -C(O)R 9,
-C(S)R 9, -C(O)OR 9, -C(S)OR 9, -C(O)(NH 2) ,
-C(O)(NHR 9) .R3 is -H, -F, C1-C5 alkyl, -NHC(O)R 10,
-OH or -OR 10 , wherein R10 is Cj-C3 alkyl, provided
that when R3 is - F or -OH, then X1 is not -O-, -S-,
-S(O)-, -S(O)2- and R Y1-Xi is not -OC(O)(NH 2),
-OC(S)(NH 2), -SC(S)(NH 2), -SC(O)(NH 2), -OC(O)(NHR
9), -OC(S)(NHR 9), -SC(S)(NHR 9), -SC(O)(NHR 9),
-NHC(O)OR 9, -NHC(S)OR 9, -NHC(S)SR 9, -NHC(O)SR 9 or
-NHC(O)H. Q is Ql, Q2, Q3, Q4, Q5, or Q6: O wherein N
and N , are attached to the X / truncated bonds Q1 Q2
Q3 Q4 Q Q6 R4 is -H or (Ci-C 3)alkyl. R5 is a) H,
(Ci-Cio)alkyl, (C4-Ci0)cycloalkylalkyl,
halo(Ci-Cio)alkyl, hydroxy(Ci-Cio)alkyl, halo(C
4-Cio)cycloalkylalkyl, hydroxylated (C4-
Cio)cycloalkylalkyl, (Ci-C2)alky
1(C4-C]0)cycloalkylalkyl, halogenated (C1-C2)alkyl(C
4- Cio)cycloalkylalkyl, di(Ci-C 2)alkyl(C
4-Ci0)cycloalkylalkyl, hydroxylated (Cr C2)alkyl(C
4-Cio)cycloallcylalkyl, hydroxylated di(Ci-C 2)alkyl(C
4-Cio)cycloalkylalkyl, 



(C4-C10)bicycloalkyl(CrC 3)all<yl,
(C8-Ci2)tricycloalkyl(Ci-C 3)alkyl, (CrC 5)alkoxy(Cr
C5)alkyl, halo(C 1-C5)alkoxy(Ci-C 5)allcyl, (Cr
C5)alkylthio(C alley1, halo(Ci- C5)allcylthio(Ci-C
5)alkyl, or saturated heterocyclyl(Ci-C 3)alkyl
optionally substituted with 1 to 3 groups
independently selected from fluorine, chlorine,
bromine, cyano, nitro, hydroxyl, (Ci-C 6)alkyl,
(C3-C6)cycloall<yl, (C4-C7)cycloalkylalkyl, (C2- C
)alkenyl, (C5-C7)cycloalkylalkenyl, (C2-C )alkynyl,
(C3-C6)cycloalkyl(C 2-C4)alkynyl, halo(C 1-C6)alkyl,
halo(C 3-C6)cycloalkyl, halo(C 4-C7)cycloalkylalkyl,
halo(C 2- C6)alkenyl, halo(C 3-C6)alkynyl,
halo(C5-C7)-cycloalkylalkynyl, (Ci-C 6)alkoxy, (C3-
C6)cycloalkoxy, (C4-C7)cycloalkylalkoxy, halo(Ci-C
6)alkoxy, halo(C 3-C6)cycloalkoxy, halo(C
4-C7)cycloalkylalkoxy, (Ci-C 6)alkanesulfonyl and
aminocarbonyl; or b) . phenyl(Ci-C 2)alkyl,
phenoxymethyl, or heteroaryl(C]-C 2)alkyl each
optionally substituted with 1 to 3 groups
independently selected from fluorine, chlorine,
bromine, cyano, nitro, hydroxyl, (Ci-Ce)alkyl,
(C3-C6)cycloalkyl, (C4-C7)cycloalkylalkyl, (C2-
C6)alkenyl, (C5-C7)cycloalkylalkenyl, (C2-C6)alkynyl,
(C3-C6)cycloalkyl(C 2-C4)alkynyl, halo(C 1-C6)alkyl,
halo(C 3-C6)cycloalkyl, halo(C 4-C7)cycloalkylalkyl,
halo(C 2- C6)alkenyl, halo(C 3-C6)alkynyl, halo(C
5-C7)-cycloalkylalkynyl, (Ci-C 6)alkoxy, (C3-
C6)cycloalkoxy, (C4-C7)cycloalkylalkoxy,
halo(Ci-Ce)alkoxy, halo(C 3-C6)cycloalkoxy,halo(C
4-C7)cycloalkylalkoxy, (Ci-C 6)alkanesulfonyl and
aminocarbonyl wherein s is 1 or 2. R6 is a) -H,
(Ci-Cio)alkyl, (C4-Cio)cycloalkylallcyl,
halo(Ci-Cio)alkyl, hydroxy(Ci-Cio)alkyl, halo(C
4-Cio)cycloalkylalkyl, hydroxylated (C4-
Cio)cycloalkylalkyl,
(Ci-C2)alkyl(C4-Cio)cycloall<ylalkyl, halogenated
(C,-C2)alkyl(C 4- Cio)cycloalkylalkyl, di(C
1-C2)alkyl(C4-Ci0)cycloall<:ylalkyl, hydroxylated (C1-
C2)alkyl(C 4-Cio)cycloalkylalkyl, hydroxylated di(Ci-C
2)alkyl(C4-Cio)cycloalkylalkyl,
(C4-Cio)bicycloalkyl(Ci-C 3)allcyl,
(C8-Ci2)tricycloalkyl(Ci-C 3)alkyl, (Ci-C5)alkoxy(Ci-
C5)alkyl, halo(Ci-C 5)alkoxy(Ci-C 5)alkyl,
(C1-C5)allcylthio(C1-C5)allcyl, halo(Ci-
C5)alkylthio(C]-C 5)alkyl, or saturated
heterocyclyl(Ci-C 3)alkyl optionally substituted with
1 to 3 groups independently selected from fluorine,
chlorine, bromine, cyano, nitro, hydroxyl,
(Ci-C6)alkyl, (C3-C6)cycloalkyl,
(C4-C7)cycloalkylalkyl, (C2- C6)alkenyl,
(C5-C7)cycloalkylalkenyl, (C2-C6)alkynyl,
(C3-C6)cycloalkyl(C 2-C4)alkynyl, halo(Ci-C 6)allcyl,
halo(C3-C6)cycloalkyl, halo(C 4-C7)cycloalkylalkyl,
ImIo(C2- C6)alkenyl, halo(C 3-C6)alkynyl, halo(C
5-C7)-cycloalkylalkynyl, (C C6)alkoxy, (C3-
C6)cycloalkoxy, (C4-C7)cycloalkylalkoxy, halo(Ci-C
6)alkoxy, halo(C 3-C6)cycloalkoxy, halo(C
4-C7)cycloalkylalkoxy, (Ci-C 6)alkanesulfonyl and
aminocarbonyl; or b) phenyl(Ci-C 2)alkyl,
phenoxymethyl or heteroaryl(C]-C 2)alkyl each
optionally substituted with 1 to 3 groups
independently selected from fluorine, chlorine,
bromine, cyano, nitro, hydroxyl, (C]-C 6)alkyl,
(C3-C6)cycloalkyl, (C4-C7)cycloalkylalkyl, (C2-
C6)alkenyl, (C5-C7)cycloalkylalkenyl, (C2-C6)alkynyl,
(C3-C6)cycloalkyl(C 2-C4)alkynyl, halo(Ci-C 6)alkyl,
halo(C3-C6)cycloalkyl, halo(C4-C7)cycloalkylalkyl,
halo(C2- C6)alkenyl, halo(C 3-C6)alkynyl, halo(C
5-C7)-cycloalkylalkynyl, (C1-C )alkoxy, (C3-
C6)cycloalkoxy, (C4-C7)cycloalkylalkoxy, halo(Ci-C
6)alkoxy, halo(C 3-C6)cycloalkoxy, halo(C
4-C7)cycloalkylalkoxy, (CrC6)alkanesulfonyl and
aminocarbonyl provided that R5 and R6 are not both
-H.. G is OH, NH2 or NHR 7. R7 is a) (Ci-C 6)alkyl,
halo(d-C 6)alkyl, (C4-Ci 0)cycloalkylalkyl, (C1-
C5)alkoxy(Ci-C 5)allcyl, or aminocarbonyl(Ci-C 6)alkyl
or b) phenyl(d-C 2)alkyl optionally substituted with 1
to 3 groups independently selected from: fluorine,
chlorine, cyano, (Ci-C3)alkyl, halo(Ci-C 3)alkyl,
(Ci-C3)alkoxy, and halo(C]-C 3)alkoxy; or c) R5 and R7
together are -CH 2-, -(CH2)2-, -(CH2)3-, or -(CH 2)4-,
optionallysubstituted with 1 or 2 groups independently
selected from fluorine, (Ci-Cs)alkyl, halo(Ci-C
8)alkyl, (C3-C6)cycloalkyl, halo(C 3-C6)cycloalkyl,
hydroxy(C 3-C6)cycloalkyl, (C3-C6)cycloallcyl(Ci-C
2)all<yl, halo(C3-C6)cycloallcyl(Ci-C 2)alkyl,
hydroxylated(C 3- C6)cycloalkyl(Ci-C 2)alkyl, (Ci-C
8)alkoxy, halo(Ci-C 8)alkoxy, (C3-C6)cycloalkoxy,
halo(C 3-C6)cycloalkoxy, and heterocyclyl. Another
embodiment of the invention is a pharmaceutical
composition comprising a pharmaceutically acceptable
carrier or diluent and an aspartic protease inhibitor
disclosed herein (e.g., a compound represented by
Structural Formula (I), Structural Formula (I*) or a
pharmaceutically acceptable salt thereof). The
pharmaceutical composition is used in therapy, e.g.,
for inhibiting an aspartic protease mediated disorder
in a subject. Another embodiment of the invention is a
method of antagonizing one or more aspartic proteases
in a subject in need of such treatment. The method
comprises administering to the subject an effective
amount of an aspartic protease inhibitor 



disclosed herein (e.g., a compound represented by
Structural Formula (I), Structural Formula (P) or a
pharmaceutically acceptable salt thereof). Another
embodiment of the invention is a method of treating an
aspartic protease mediated disorder in a subject. The
method comprises administering to the subject an
effective amount of an aspartic protease inhibitor
disclosed herein (e.g., a compound represented by
Structural Formula (I), Structural Formula (I*) or a
pharmaceutically acceptable salt thereof). Another
embodiment of the invention is the use of an aspartic
protease inhibitor disclosed herein (e.g., a compound
represented by Structural Formula (I), Structural
Formula (P) or a pharmaceutically acceptable salt
thereof)) for the manufacture of a medicament for
antagonizing one or more aspartic proteases in a
subject in need of such treatment. Another embodiment
of the invention is the use of an aspartic protease
inhibitor disclosed herein (e.g., a compound
represented by Structural Formula (I), Structural
Formula (P) or a pharmaceutically acceptable salt
thereof)) for the manufacture of a medicament for
treating an aspartic protease mediated disorder in a
subject.BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a
plot showing changes in mean arterial blood pressures
of transgenic rats treated with 10 mg/kg of compound
XL-7. FIG. 2 is a plot showing mean plasma
concentrations of compound L-6a in transgenic rats
over time following oral administration of 10 mg/kg of
compound L-6a. FIG. 3 is a plot showing changes in
mean arterial blood pressures of transgenic rats
treated with 10 mg/kg of compound L-6a. FIG. 4 is an
x-ray powder diffraction pattern obtained from a
sample of the tartrate salt of compound L-6a DETAILED
DESCRIPTION OF THE INVENTION The invention is directed
to an aspartic protease inhibitor represented by
Structural Formula (I), Structural Formula (I*) or a
pharmaceutically acceptable salt thereof. Values and
particular values for the variables in Structural
Formula (I) and Structural Formula (P) are provided in
the following paragraphs. For Structural Formula I : Z
is -O- or -CH - . In a particular embodiment, Z is -CH
2- . Xi is a covalent bond, -O-, -S-, -S(O)-, -S(O)2-
. In a particular embodiment, Xi is a covalent bond or
-O-. Y] is a covalent bond or C1-C1Oalkylene,
C1-C1Oalkenylene or C1-C)O alkynylene, each optionally
substituted at one or more substitutable carbon atoms
with halogen, cyano, hydroxyl, (Ci-C3)alkyl,
(Ci-C3)alkoxy or halo(Ci-C 3)alkoxy, provided that Yi
is a covalent bond only when Xi is a covalent bond. In
a particular embodiment, Yi is C1-C5 alkylene
optionally substituted at a substitutable carbon atom
with halogen, cyano, hydroxyl, methyl, methoxy,
halo(Ci-C 3)methoxy. More particularly, Yi is (C1-
C2)alkylene when X is O or Yi is (C2-C3)alkylene when
Xi is a covalent bond. R1 is a) (C3-C7) cycloalkyl; or
b) phenyl, heteroaryl, or bicyclic heteroaryl
optionally substituted with 1 to 3 independently
selected groups represented by R1 1 . In a particular
embodiment, R1 is phenyl optionally substituted with 1
to 3 independently selected groups represented by R1 1
. R2 is -OC(O)(NH 2), -OC(S)(NH 2), -SC(S)(NH 2),
-SC(O)(NH 2), -OC(O)(NHR 9), -OC(S)(NHR 9), -SC(S)(NHR
9), -SC(O)(NHR 9), -NHC(O)OR 9, -NHC(S)SR 9,
-NHC(S)OR9, -NHC(O)SR9, -C(O)R9, -C(S)R9,
-C(O)(NH2),-C(S)(NH2), -C(O)(NHR9), -C(S)(NHR9) or
-NHC(O)H. In a particular embodiment, R2 is -OC(O)(NHR
9), -NHC(O)OR9, -C(O)R9, -C(O)(NHR9) or -NHC(O)H. R3
is -H, -F, Ci-C5 alkyl, -NHC(O)R10, -OH or -OR 10,
wherein R10 is C1-C3 alkyl, provided that when R3 is -
F or -OH, then Xi is not -0-, -S-, -S(O)-, -S(O)2- and
is not -OC(O)(NH 2), -OC(S)(NH 2), -SC(S)(NH 2),
-SC(O)(NH2), -OC(O)(NHR 9), -OC(S)(NHR9),
-SC(S)(NHR9), -SC(O)(NHR 9), -NHC(O)OR9, -NHC(S)OR9,
-NHC(S)SR9, -NHC(O)SR9 or -NHC(O)H. In a particular
embodiment, R3 is -H, -NHC(O)R 10 or -OH. Q is Ql, Q2,
Q3, Q4, Q5, or Q6: wherem N and are attached to the
truncated bonds Q1 Q2 Q3 Q4 Q Q 6 In a particular
embodiment, Q is Ql or Q2. More particularly, Q is Ql.
R is -H or (Ci-C3)alkyl In a particular embodiment, R4
is -H. 



R5 and R6 are independently: a) H, (Ci-Cio)alkyl,
(C4-Cio)cycloalkylalkyl, halo(Ci-Cio)alkyl,
hydroxy(Ci-Cio)alkyl, halo(C4-Cio)cycloalkylalkyl,
hydroxylated (C4-Cio)cycloalkylalkyl, (Cr
C2)alkyl(C4-Cio)cycloalkylalkyl, halogenated (C1-
C2)alkyl(C4-Cio)cycloallcylallcyl, di(Ci-C
2)alkyl(C4-Cio)cycloalkylalkyl, hydroxylated
(Ci-C2)alkyl(C4-Cio)cycloalkylalkyl, hydroxylated
di(Ci-C 2)alkyl(C 4- Cio)cycloalkylalkyl,
(C4-Cio)bicycloalkyl(Ci-C 3)alkyl,
(C8-Ci2)tricycloalkyl(Ci- C3)alkyl, (CrC 5)alkoxy(C
1-C5)alkyl, halo(Ci-C 5)alkoxy(Ci-C 5)alkyl, (Ci-
C5)alkylthio(Ci-C 5)alkyl, halo(Ci-C 5)alkylthio(Ci-C
5)alkyl, or saturated heterocyclyl(Ci-C3)alkyl; or b)
phenyl(Ci-C 2)alkyl, phenoxymethyl or heteroaryl(Ci-
C2)alkyl each optionally substituted with 1 to 3
groups independently selected from fluorine, chlorine,
cyano, (Ci-C3)alkyl, halo(Ci-C 3)alkyl, (Ci-C3)alkoxy,
and halo(Ci- C3)alkoxy, provided that R5 and R6 are
not both -H. In a particular embodiment, one of R5 and
R6 is - H or methyl and the other is as just
described. More particularly, R5 is as just described
and R6 is -H or methyl. Alternatively, R5 and R6 are
independently (C1- C7)alkyl, halo(Ci-C 7)alkyl,
hydroxy(C]-C7)alkyl, cyclohexylmethyl, 2-
(cyclohexyl)lethyl, halocyclohexylmethyl, hydroxylated
cyclohexylmethyl, (Ci- C2)alkyl cyclohexylmethyl,
di(Ci-C2)alkyl cyclohexylmethyl, hydroxylated (Cr
C2)alkyl cyclohexylmethyl, hydroxylated
di(Ci-C2)alkylcyclohexylmethyl, (3-noradamantyl)methyl
or (tetrahydropyranyl)methyl. In a particular
embodiment, one of R5 and R6 is - H or methyl and the
other is as just described. More particularly, R5 is
as just described and R6 is - H or methyl.
Alternatively , R5 and R6 are independently (Ci-
C4)alkyl, halo(CVC 4)alkyl, hydroxy(Ci-C 4)alkyl,
cyclohexylmethyl, halocyclohexylmethyl or hydroxylated
cyclohexylmethyl. In a particular embodiment, one of
R5 and R6 is - H or methyl and the other is as just
described. More particularly, R5 is as just described
and R6 is - H or methyl. G is -OH, -NH 2 or -NHR 7. In
a particular embodiment, G is NH2 or NHR 7. R7 is a)
(Ci-C 6)alkyl, halo(C r C6)alkyl,
(C4-Cio)cycloalkylalkyl, (QC5) alkoxy(C]-C 5)alkyl, or
aminocarbonyl(C]-C 6)alkyl or b) phenyl(Ci-C 2)alkyl
optionally substituted with 1 to 3 groups
independently selected from: fluorine, chlorine,
cyano, (Ci-C 3)alkyl, halo(C -C3)alkyl, (Ci-C )alkoxy,
and halo(Ci-C 3)alkoxy; or c) R5 and R7 together are
-CH 2-, -(CH2)2-, -(CH2)3-, or -(CH 2)4-, optionally
substituted with 1 or 2 groups independently selected
from fluorine, (Ci-Cs)alkyl, halo(C i-C8)alkyl,
(C3-C6)cycloalkyl, halo(C 3-C6)cycloalkyl, hydroxy(C
3-C6)cycloalkyl, (C3-C6)cycloalkyl(Ci-C 2)alkyl,
halo(C3-C6)cycloalkyl(Ci-C 2)alkyl, hydroxylated(C 3-
C6)CyClOaIlCyI(C1-C2)alkyl, (Cr C8)alkoxy, halo(C r
C8)alkoxy, (C3-C6)cycloalkoxy, halo(C
3-C6)cycloalkoxy, and heterocyclyl. In a particular
embodiment, R7 is methyl or R5 and R7 together are
-(CH2)3- optionally substituted with Ci-C alkyl or
cyclohexyl. R9 is a straight or branched C1-C5 alkyl,
straight or branched C1-C5 haloalkyl,
(C3-C4)cycloalkyl or straight or branched Ci-C 5
alkoxyalkyl. In a particular embodiment, R9 is a
straight C1-C5 alkyl, straight or branched C1-C5
haloalkyl. In another particular embodiment, R9 is
methyl or ethyl. R 11 is 1) fluorine, chlorine,
bromine, cyano, nitro, (Cj-C6)alkyl, (C3-
C6)cycloalkyl, (C4-C7)cycloalkylalkyl, (C2-C6)alkenyl,
(C5-C7)cycloalkylalkenyl, (C2- C6)alkynyl,
(C3-C6)cycloalkyl(C 2-C4)alkynyl, halo(Ci-C 6)alkyl,
halo(C 3-C6)cycloalkyl, halo(C 4-C7)cycloalkylalkyl,
halo(C 2-C6)alkenyl, halo(C3-C )alkynyl, ImIo(C5-C7)-
cycloalkylalkynyl, (Ci-C 1/4)alkoxy,
(C3-C6)cycloalkoxy, (C4-C7)cycloalkylalkoxy,
halo(Ci-C6)alkoxy, halo(C3-C )cycloalkoxy, halo(C
4-C7)cycloalkylalkoxy and (Ci- C6)alkanesulfonyl; or
2) phenyl, heteroaryl, phenoxy, heteroaryloxy,
phenylthio, heteroarylthio, benzyl, heteroarylmethyl,
benzyloxy and heteroarylmethoxy, each optionally
substituted with 1 to 3 groups independently selected
from: fluorine,chlorine, cyano, (Ci-C3)alkyl,
halo(Ci-C3)alkyl, (Ci-C3)-alkoxy, and
halo(C1-C3)alkoxy, and aminocarbonyl. In a particular
embodiment, R1 1 is chloro, fluoro or methyl. In a
particular embodiment, when R5 and R7together with
their intervening atoms form a ring or when G is
hydroxy, R2 is -OC(O)(NH 2), -OC(S)(NH 2), -SC(S)(NH
2) -SC(O)(NH 2), -OC(O)(NHR9), -OC(S)(NHR9),
-SC(S)(NHR9), -SC(O)(NHR9), -NHC(O)OR9, -NHC(S)SR9,
-NHC(S)OR9, -NHC(O)SR9, or -C(S)(NH ), wherein R9 is a
straight or branched C1-C alkyl, straight or branched
Ci-C haloalkyl, (C3-C4)cycloalkyl or straight or
branched Ci-Csalkoxyalkyl. For Structural Formula (P):
Z is -O- or -(CH 2)q- wherein q is 0-3 . Xi is a
covalent bond, -0-, -S-, -S(O)-, -S(O)2-. Yi is a
covalent bond or Ci-Qo alkylene, Ci-Cio alkenylene or
Ci-Cio alkynylene, each optionally substituted at one
or more substitutable carbon atom with 



halogen, cyano, nitro, hydroxyl, (Ci-C3)alkyl,
(Ci-C3)alkoxy or halo(C]-C3)alkoxy, provided that Yi
is a covalent bond only when Xi is a covalent bond. R1
is (C3-C7) cycloalkyl, phenyl, heteroaryl, or bicyclic
heteroaryl each optionally substituted with 1to 3
groups independently selected from: fluorine,
chlorine, bromine, cyano, nitro, hydroxyl,
(Ci-C6)alkyl, (C3- C6)cycloalkyl,
(C4-C7)cycloalkylalkyl, (C2-C6)alkenyl, (C5-
C7)cycloalkylalkenyl, (C2-C6)alkynyl,
(C3-C6)cycloalkyl(C 2-C4)alkynyl, halo(C r C6)alkyl,
halo(C3-C6)cycloalkyl, halo(C4-C7)cycloalkylalkyl,
halo(C2- C6)alkenyl, halo(C3-C6)alkynyl,
halo(C5-C7)-cycloalkylalkynyl, (Ci-C6)alkoxy, (C3-C
)cycloalkoxy, (C4-C7)cycloalkylalkoxy, halo(Ci-C
6)alkoxy, halo(C3- C6)cycloalkoxy,
halo(C4-C7)cycloalkylalkoxy and (Ci-C6)alkanesulfonyl;
and phenyl, heteroaryl, phenoxy, heteroaryloxy,
phenylthio, heteroarylthio, benzyl, heteroarylmethyl,
benzyloxy and heteroarylmethoxy, each optionally
substituted with 1 to 3 groups independently selected
from: fluorine, chlorine, bromine, cyano, nitro,
hydroxyl, (Ci-C3)alkyl, halo(Ci-C3)alkyl,
(Ci-C3)-alkoxy, and halo(Ci-C 3)alkoxy, and
aminocarbonyl. R2 is-NHC(=NRi 2)(NH2), -NHC(=NR
12)(NHR9), , -0C(O)(NH 2), -OC(S)(NH 2), -SC(S)(NH 2),
-SC(O)(NH 2), -OC(O)(NHR9), -OC(S)(NHR9),-SC(S)(NHR9),
-SC(O)(NHR9), -NHC(O)OR9, -NHC(S)SR9, -NHC(S)OR9,
-NHC(O)SR9, -C(O)R9, -C(S)R9, -C(O)(NH2), -C(S)(NH2),
-C(O)(NHR9), -C(S)(NHR9) or -NHC(O)H, wherein R9 is a
straight or branched Ci-C alkyl, straight or branched
Ci-C5 haloalkyl, (C3-C4)cycloalkyl or straight or
branched C1-C5 alkoxyalkyl and R12 is H, (Ci-C6)alkyl,
phenyl, heteroaryl, cyano, nitro, -S(O)R9' -S(O2)R9,
-S(O2)NHR9, -S(O2)NR9R9, -C(O)R9, -C(S)R9, -C(O)OR9,
-C(S)OR9, -C(O)(NH2), -C(O)(NHR9) . R3 is -H, -F,
Ci-C5 alkyl, -NHC(O)R10, -OH or -OR 10, wherein R10 is
Ci-C3 alkyl, provided that when R3 is - F or -OH, then
Xi is not -0-, -S-, -S(O)-, -S(O)2- and R^Yi-Xi is
11Ot-OC(O)(NH2), -OC(S)(NH 2), -SC(S)(NH 2),
-SC(O)(NH2), -OC(O)(NHR9), -OC(S)(NHR9), -SC(S)(NHR9),
-SC(O)(NHR9), -NHC(O)OR9, -NHC(S)OR9, -NHC(S)SR9,
-NHC(O)SR9 or -NHC(O)H. Q is Ql, Q2, Q3, Q4, Q5, or
Q6: to the Q3 Q4 Q6 R4 is -H or (C1-C3)BIkYl. R5 is a)
H, (Ci-C10)alkyl, (C4-Ci0)cycloalkylalkyl, halo(C r
Cio)alkyl, hydroxy(Ci-Cio)alkyl,
halo(C4-Cio)cycloalkylalkyl, hydroxylated (C4-
Cio)cycloalkylalkyl,
(Ci-C2)alkyl(C4-Ci0)cycloalkylalkyl, halogenated (Cr
C2)alkyl(C4- Cio)cycloalkylalkyl,
di(Ci-C2)alkyl(C4-Cio)cycloalkylalkyl, hydroxylated
(C1- C2)alkyl(C4-Cio)cycloalkylalkyl, hydroxylated
di(Ci-C2)alkyl(C4-Cio)cycloalkylalkyl,
(C4-Cio)bicycloalkyl(Ci-C3)alkyl,
(C8-Ci2)tricycloallcyl(Ci-C3)alkyl, (Ci-C5)alkoxy(C r
C5)alkyl, halo(Ci-C 5)alkoxy(Ci-C 5)alkyl,
(Ci-C5)alkylthio(Ci-C 5)alkyl, halo(d-
C5)alkylthio(Ci-C5)alkyl, or saturated
heterocyclyl(d-C 3)alkyl optionally substituted with
1to 3 groups independently selected from fluorine,
chlorine, bromine, cyano, nitro, hydroxyl,
(Ci-C6)alkyl, (C3-C6)cycloalkyl,
(C4-C7)cycloalkylalkyl, (C2- C6)alkenyl,
(C5-C7)cycloalkylalkenyl, (C2-C6)alkynyl,
(C3-C6)cycloalkyl(C 2-C4)alkynyl, halo(Ci-C 6)alkyl,
halo(C3-C6)cycloalkyl, halo(C4-C7)cycloalkylalkyl,
halo(C2- C6)alkenyl, halo(C3-C6)alkynyl,
halo(C5-C7)-cycloalkylalkynyl, (Ci-C6)alkoxy, (C3-
C6)cycloalkoxy, (C4-C7)cycloalkylalkoxy,
halo(Ci-Cg)alkoxy, halo(C3-C6)cycloalkoxy,
halo(C4-C7)cycloalkylalkoxy, (Ci-C6)alkanesulfonyl and
aminocarbonyl; or b) phenyl(Ci-C2)alkyl,
phenoxymethyl, or heteroaryl(Ci-C 2)alkyl each
optionallysubstituted with 1 to 3 groups independently
selected from fluorine, chlorine, bromine, cyano,
nitro, hydroxyl, (Ci-C6)alkyl, (C3-C6)cycloalkyl,
(C4-C7)cycloalkylalkyl, (C2- C6)alkenyl,
(C5-C7)cycloalkylalkenyl, (C2-C6)alkynyl,
(C3-C6)cycloalkyl(C 2-C4)alkynyl, halo(Ci-C 6)alkyl,
halo(C3-C6)cycloalkyl, halo(C4-C7)cycloalkylalkyl,
halo(C 2- C6)alkenyl, halo(C3-C6)alkynyl,
halo(C5-C7)-cycloalkylalkynyl, (Cr C6)alkoxy, (C3-
C6)cycloalkoxy, (C4-C7)cycloalkylalkoxy,
halo(Ci-C6)alkoxy, halo(C3-C6)cycloalkoxy, halo(C
4-C7)cycloalkylalkoxy, (Ci-C 6)alkanesulfonyl and
aminocarbonyl wherein s is 1 or 2. R6 is a) -H,
(Ci-Cio)alkyl, (C4-Ci0)cycloalkylalkyl,
halo(Ci-Cio)alkyl, hydroxy(Ci-Cio)alkyl,
halo(C4-Cio)cycloalkylalkyl, hydroxylated (C4-
Cio)cycloalkylalkyl, (Ci-C 2)alkyl(C
4-Ci0)cycloalkylalkyl, halogenated (C1-C2)alkyl(C 4-
Cio)cycloalkylalkyl, di(C]-C2)alkyl(C
4-Cio)cycloalkylalkyl, hydroxylated (QC2) alkyl(C
4-Cio)cycloalkylalkyl, hydroxylated (Ii(C1-C2)alkyl(C
4-Cio)cycloalkylalkyl, (C4-Cio)bicycloalkyl(Ci-C
3)alkyl, (C8-Ci2)tricycloalkyl(Ci-C 3)alkyl,
(C1-C5)alkoxy(Ci- 



C5)alkyl, halo(Ci-C 5)alkoxy(C r C5)alkyl,
(Ci-C5)alkylthio(Ci-C 5)alkyl, halo(C r
C5)alkylthio(Ci-C5)alkyl, or saturated
heterocyclyl(Ci-C 3)alkyl optionally substituted with
1 to 3 groups independently selected from fluorine,
chlorine, bromine, cyano, nitro, hydroxyl, (Ci-C
6)alkyl, (C3-C6)cycloalkyl, (C4-C7)cycloalkylalkyl,
(C2- C6)alkenyl, (C5-C7)cycloalkylalkenyl,
(C2-C6)alkynyl, (C3-C6)cycloalkyl(C 2-C4)alkynyl,
halo(Ci-C 6)alkyl, halo(C 3-C6)cycloalkyl,
halo(C4-C7)cycloalkylalkyl, halo(C 2- C6)alkenyl,
halo(C3-C6)alkynyl, halo(C 5-C7)-cycloalkylalkynyl,
(Ci-C6)alkoxy, (C3- C6)cycloalkoxy,
(C4-C7)cycloalkylalkoxy, halo(Ci-Ce)alkoxy,
halo(C3-C6)cycloalkoxy, halo(C4-C7)cycloalkylalkoxy,
(Ci-C 6)alkanesulfonyl and aminocarbonyl; or b)
phenyl(Ci-C 2)alkyl, phenoxymethyl or heteroaryl(Ci-C
2)alkyl each optionally substituted with 1 to 3 groups
independently selected from fluorine, chlorine,
bromine, cyano, nitro, hydroxyl, (Ci-C )alkyl,
(C3-C6)cycloalkyl, (C4-C7)cycloalkylalkyl, (C2-
C6)alkenyl, (C5-C7)cycloalkylalkenyl, (C2-C6)alkynyl,
(C3-C6)cycloalkyl(C 2-C4)alkynyl, halo(Ci-C 6)alkyl,
halo(C 3-C6)cycloalkyl, halo(C4-C7)cycloalkylalkyl,
ImIo(C2- C6)alkenyl, halo(C3-C6)alkynyl, halo(C
5-C7)-cycloalkylalkynyl, (d-C 6)alkoxy, (C3- C
jcycloalkoxy, (C4-C7)cycloalkylalkoxy, halo(Ci-C
6)alkoxy, halo(C3-C6)cycloalkoxy,
halo(C4-C7)cycloalkylalkoxy, (Ci-C6)alkanesulfonyl and
aminocarbonyl provided that R5 and R6 are not both
-H.G is OH, NH2 or NHR7. R7 is a) (Ci-C6)alkyl, halo(C
r C6)alkyl, (C4-C10)cycloalkylalkyl, (C1-
C5)alkoxy(Ci-C 5)alkyl, or aminocarbonyl(Ci-C 6)alkyl
or b) phenyl(Ci-C 2)alkyl optionally substituted with
1 to 3 groups independently selected from: fluorine,
chlorine, cyano, (CrC3)alkyl, halo(Ci-C 3)alkyl,
(Ci-C3)alkoxy, and halo(Ci-C3)alkoxy; or c) R5 and R7
together are -CH 2-, -(CH2)2-, -(CH2)3-, or -(CH 2)4-,
optionally substituted with 1 or 2 groups
independently selected from fluorine, (C]-C8)alkyl,
halo(Ci-C8)alkyl, (C3-C6)cycloalkyl,
halo(C3-C6)cycloalkyl, hydroxy(C 3-C6)cycloallcyl,
(C3-C6)cycloallcyl(Ci-C2)alkyl,
halo(C3-C6)cycloalkyl(Ci-C 2)alkyl, hydroxylated(C 3-
C6)cycloalkyl(Ci-C 2)alkyl, (Ci-C 8)alkoxy, halo(Cr
C8)alkoxy, (C3-C6)cycloalkoxy, halo(C3-C6)cycloalkoxy,
and heterocyclyl. In a particular embodiment, when R5
and R7 together with their intervening atoms form a
ring or when G is hydroxy, R2 is -NHC(=NRi 2)(NH2),
-NHC(=NR 12)(NHR9), , -OC(O)(NH 2), -OC(S)(NH 2),
-SC(S)(NH 2), - SC(O)(NH2), -OC(O)(NHR9),
-OC(S)(NHR9), -SC(S)(NHR9), -SC(O)(NHR9), -NHC(O)OR9,
-NHC(S)SR9, -NHC(S)OR9, -NHC(O)SR9, or -C(S)(NH2),
wherein R9 is a straight or branched C1-C5 alkyl,
straight or branched C1-C5 haloalkyl,
(C3-C4)cycloalkyl or straight or branched
Q-Csalkoxyalkyl and R12 is H, (Ci-Ce)alkyl, phenyl,
heteroaryl, cyano, nitro, -S(O)R9 -S(O2)R9,
-S(O2)NHR9, -S(O2)NR9R9, -C(O)R9, -C(S)R9, -C(O)OR9,
-C(S)OR9, -C(O)(NH2), -C(O)(NHR9). In a specific
embodiment, the aspartic protease inhibitor of the
invention is represented by Structural Formula (II) or
Structural Formula (Ha), or a pharmaceutically
acceptable salt of the aspartic protease inhibitor
represented by Structural Formula (II) or (Ha):Values
and particular values for the variables in Structural
Formula (II) and Structural Formula (Ha) are as
provided for Structural Formula (I) and Structural
Formula (I*) above. In a particular embodiment, one of
R5 and R6 is -H or methyl and the other is as
described for Structural Formula (I) and Structural
Formula (P); and the remainder of the values and
particular values for Stmtural Formula (II) and (Ha)
are as described for Structural Formula (I) and
Structural Formula (P). More particularly, R6 is -H or
methyl and the remainder of the values and particular
values for Structural Formulas (II) and (Ha) are as
described for Structural Formula (I) and Structural
Formula (P). In another specific embodiment, the
aspartic protease inhibitor of the invention is
represented by a structural formula selected from
Structural Formulas (HI)-(VII), or a pharmaceutically
acceptable salt thereof:Values and particular values
for the variables in Structural Formulas (UI)-(VII)
are as provided for Structural Formula (I) and
Structural Formula (I*) above. In a particular
embodiment, one of R5 and R6 is -H or methyl and the
other is as described for Structural Formula (I) and
Structural Formula (I*); and the remainder of the
values and particular values for Structural Formulas
(HI)-(VII) are as described for Structural Formula (I)
and Structural Formula (I*). More particularly, R6 is
-H or methyl and the remainder of the values and
particular values for Structural Formulas (HI)-(VII)
are as described for Structural Formula (I) and
Structural Formula (I*). In another specific
embodiment, the aspartic protease inhibitor of the
invention is represented by a structural formula
selected from Structural Formulas (HIa)-(VIIa), or a
pharmaceutically acceptable salt thereof:Values and
particular values for the variables in Structural
Formulas (HIa)-(VIIa) are as 



provided for Structural Formula (I) and Structural
Formula (P)above. In a particular embodiment, one of
R5 and R6 is -H or methyl and the other is as
described for Structural Formula (I) and Structural
Formula (P); and the remainder of the values and
particular values for Strutural Formulas (HIa)-(VIIa)
are as described for Structural Formula (I) and
Structural Formula (I*). More particularly, R6 is -H
or methyl and theremainder of the values and
particular values for Structural Formulas (HIa)-(VIIa)
are as described for Structural Formula (I) and
Structural Formula (I*). In another specific
embodiment, the aspartic protease inhibitor of the
invention is represented by a structural formula
selected from Structural Formulas (VIII)-(XII), or a
pharmaceutically acceptable salt thereof:n is 0, 1, 2,
or 3; and the values and particular values for the
remainder of the variables in Structural Formulas
(VIII)-(XII) are as provided for Structural Formula
(I) and Structural Formula (I*) above. In a particular
embodiment, one of R5 and R6 is -H or methyl and the
other is as described for Structural Formula (I) and
Structural Formula (I*); and the remainder of the
values and particular values for Structural Formulas
(VIII)-(XII) are as described for Structural Formula
(I) and Structural Formula (I*). More particularly, R6
is -H or methyl and the remainder of the values and
particular values for Structural Formulas (VIII)-(XII)
are as described for Structural Formula (I) and
Structural Formula (I*). In another specific
embodiment, the aspartic protease inhibitor of the
invention is represented by a structural formula
selected from Structural Formulas (XIII)-(XVII), or a
pharmaceutically acceptable salt thereof:andA first
set of values for the aspartic protease inhibitor
represented by Structural Formulas (XIII)-(XVII) is
provided in the following paragraphs: R6 is H or
methyl; ; R1Ms fluorine, chlorine, bromine, cyano,
nitro, (Ci-Cg)alkyl, (C3-C6)cycloalkyl,
(C4-C7)cycloalkylalkyl, (C2-C6)alkenyl,
(C5-C7)cycloalkylalkenyl, (C2-C6)alkynyl, (C3-
C6)cycloalkyl(C 2-C4)alkynyl, halo(C r C6)alkyl,
halo(C3-C6)cycloalkyl, halo(C4- C7)cycloalkylalkyl,
halo(C2-C6)alkenyl, halo(C 3-C6)alkynyl, ImIo(C5-C7)-
cycloalkylalkynyl, (Ci-Ce)alkoxy, (C3-C6)cycloalkoxy,
(C4-C7)cycloalkylalkoxy, halo(Ci-C 6)alkoxy, halo(C
3-C6)cycloalkoxy, halo(C4-C7)cycloalkylalkoxy and (C1-
C6)alkanesulfonyl; or 2) phenyl, heteroaryl, phenoxy,
heteroaryloxy, phenylthio, heteroarylthio, benzyl,
heteroarylmethyl, benzyloxy and heteroarylmethoxy,
each optionally substituted with 1 to 3 groups
independently selected from: fluorine, chlorine,
cyano, halo(Ci-C 3)alkyl, (Ci-C 3)-alkoxy, and
halo(Ci-C 3)alkoxy, and aminocarbonyl; n is 0, 1, 2 or
3; m is 2 or 3; and values and particular values for
the remainder of the variables in Structural Formulas
(XIII)-(XVII) are as described for Structural Formula
(I) and Structural Formula (I*). A second set of
values for the aspartic protease inhibitor represented
by Structural Formulas (XIII)-(XVII) is provided in
the following paragraphs: One of R5 and R6 is -H,
(Ci-C7)alkyl, halo(C C7)alkyl, hydroxy(C,-C 7)alkyl,
cyclohexylmethyl, halocyclohexylmethyl, hydroxylated
cyclohexylmethyl, (Ci-C2)alkyl cyclohexylmethyl,
di(Ci-C 2)alkyl cyclohexylmethyl, hydroxylated (Ci-C
2)alkyl cyclohexylmethyl, hydroxylated
di(Ci-C2)alkylcyclohexylmethyl, (3-noradamantyl)methyl
or (tetrahydropyranyl)methyl; and the other is R6 is
-H or methyl; and values and particular values for the
remainder of the variables are as described for the
first set of values for Structural Formulas
(XIII)-(XVII). A third set of values for the aspartic
protease inhibitor represented by Structural Formulas
(XIII)-(XVII) is provided in the following paragraphs:
R5 is (Ci-C7)alkyl, halo(C1-C7)alkyl,
hydroxy(Ci-C7)alkyl, cyclohexylmethyl,
halocyclohexylmethyl, hydroxylated cyclohexylmethyl,
(Ci-C2)alkyl cyclohexylmethyl, di(Ci-C2)alkyl
cyclohexylmethyl, hydroxylated (Ci-C2)alkyl
cyclohexylmethyl, hydroxylated
di(Ci-C2)alkylcyclohexylmethyl, (3-noradamantyl)methyl
or (tetrahydropyranyl)methyl; R6 is -H or methyl; G is
NH2 orNHR 7; R7 is methyl or R5 and R7 together are
-(CH 2)3- optionally substituted with Ci-C4 alkyl or
cyclohexyl; and values and particular values for the
remainder of the variables are as described for the
first set of values for Structural Formulas
(XIII)-(XVII). A fourth set of values for the aspartic
protease inhibitor represented by 



Structural Formulas (XIII)-(XVII) is provided in the
following paragraphs: R5 is -H or methyl; R5 is
(Ci-C7)alkyl, halo(Cr C7)alkyl, hydroxy(C]-C7)alkyl,
cyclohexylmethyl, halocyclohexylmethyl, hydroxylated
cyclohexylmethyl, (Ci-C2)alkyl cyclohexylmethyl,
di(Ci-C2)alkyl cyclohexylmethyl, hydroxylated
(Ci-C2)alkyl cyclohexylmethyl, hydroxylated
di(Ci-C2)alkylcyclohexylmethyl, (3-noradamantyl)methyl
or (tetrahydropyranyl)methyl; G is NH2 or NHR7; R7 is
methyl or R5 and R7 together are -(CH )3- optionally
substituted with C1-C4 alkyl or cyclohexyl; and values
and particular values for the remainder of the
variables are as described for the first set of values
for Structural Formulas (XIII)-(XVII). A fifth set of
values for the aspartic protease inhibitor represented
by Structural Formula (XIII)-(XVII) is provided in the
following paragraphs:R is methyl or ethyl; R11 is
chloro, fluoro or methyl; and values and particular
values for the remainder of the variables are as
described for the third set of values for Structural
Formulas (XIII)-(XVII). A sixth set of values for the
aspartic protease inhibitor represented by Structural
Formula (XIII)-(XVII) is provided in the following
paragraphs: R9 is methyl or ethyl; R11 is chloro,
fluoro or methyl; and values and particular values for
the remainder of the variables are as described for
the fourth set of values for Structural Formulas
(XIII)-(XVII). In another specific embodiment, the
aspartic protease inhibitor of the invention is
represented by a structural formula selected from
Structural Formulas (XVIII)- (XXII) or a
pharmaceutically acceptable salt thereof: (XVIII);
(XIX);Values and particular values for the variables
in Structural Formulas (XVIII)-(XXII) are as described
for the first set of values for Structural Formulas
(XIII)-(XVII). Alternatively, values and particular
values for the variables in Structural Formulas
(XVIII)-(XXII) are as described for the second set of
values for Structural Formulas (XIII)-(XVII). In
another alternative, values and particular values for
the variables in Structural Formulas (XVIII)-(XXII)
are as described for the third set of values for
Structural Formulas (XIII)-(XVII). In yet another
alternative, values and particularvalues for the
variables in Structural Formulas (XVIII)-(XXII) are as
described for the fourth set of values for Structural
Formulas (XIII)-(XVII). In another specific
embodiment, the aspartic protease inhibitor of the
invention is represented by a structural formula
selected from Structural Formulas (XXIII)- (XXV), or a
pharmaceutically acceptable salt thereof:Values and
particular values for the variables in Structural
Formulas (XXIII)-(XXV) are as described for Structural
Formulas (XIII)-(XVII). In another specific
embodiment, the aspartic protease inhibitor of the
invention is represented by a structural formula
selected from Structural Formulas (XXVI)- (XXVIII), or
a pharmaceutically acceptable salt thereof: ; and
(XXVIII). Values and particular values for the
variables in Structural Formulas (XXVI)-(XXVIII) are
as described for Structural Formulas (XIII)-(XVII).In
another specific embodiment, the aspartic protease
inhibitor of the invention is represented by a
structural formula selected from Structural Formulas
(XXIX)- (XXXI), or a pharmaceutically acceptable salt
thereof: Values and particular values for the
variables in Structural Formulas (XXIX)-(XXXI) are as
described for Structural Formulas (XIII)-(XVII).In
another specific embodiment, the aspartic protease
inhibitor of the invention is represented by a
structural formula selected from Structural Formulas
(XXXII)- (XXXIV), or a pharmaceutically acceptable
salt thereof: (XXXIV). Values and particular values
for the variables in Structural Formulas
(XXXII)-(XXXIV) are as described for Structural
Formulas (XIII)-(XVII).In another specific embodiment,
the aspartic protease inhibitor of the invention is
represented by a structural formula selected from
Structural Formulas (XXXV)- (XXXVII), or a
pharmaceutically acceptable salt thereof: ; and
(XXXVII). Values and particular values for the
variables in Structural Formulas (XXXV)- 



(XXXVII) are as described for Structural Formulas
(XIII)-(XVII).Another embodiment of the invention is
an aspartic protease inhibitor represented by
Structural Formula (XXXVIIa-e): (XXXVIIa) (XXXVIIb)
(XXXVIIe). R8 isobutyl, cyclohexyl, cyclopentyl,
cyclobutylmethyl or isopropoxy and the values and
particular values for the remainder of the variables
are as described for Structural Formulas (III) -
(VII). Another embodiment of the invention is each of
the following compounds or their enantiomers,
diastereomers, or pharmaceutically acceptable salts:
Compound Number Name 1-1 methyl
4-(1-(1-cyclohexyl-3-(methylamino)propan-2-ylcarbamoyl
)
piperidin-3-yl)-4-(2-fluorophenyl)-4-hydroxybutylcarba
mateIMPROVINGPERFORMANCE AND EFFICIENCY OF WIRELESS
DEVICES BACKGROUND [01] In response to an increasing
desire for mobility and unrestricted movement in the
realm of computing, various wireless technologies have
evolved including transmission protocols such as
BLUETOOTH, the various IEEE 802.1 1 standards, various
proprietary protocols, and HomeRF. Such protocols have
enabled peripherals to achieve wireless capabilities
that alleviate many of the obstacles presented by
corded devices. Wireless input devices are often used
to control navigation and interaction with a user
interface. Such interaction and navigation is
facilitated, for example, by the implementation of a
tooltip, cursor or other pointing tool in a user
interface that tracks the status (e.g., motion) of the
wireless device. Many input devices are also used to
control game play and user data entry that are
time-dependent. For example, in first-person shooter
games, a player controls character movement and
actions (e.g., firing a gun) by pressing the
predefined buttons or keys. [02] The use of wireless
input devices has grown tremendously in many facets of
computing. Due to wireless device dependency on
batteries as a source of power, however, improving and
extending battery life and performance has also
developed significant importance. In many cases,
however, there are inherent limitations exist when
attempting to balance power consumption and device
performance. As such, many wireless devices compromise
either battery life or device performance in order to
improve or maintain the other. SUMMARY [03] This
Summary is provided to introduce a selection of
concepts in a simplified form that are further
described below in the Detailed Description. This
Summary is not intended to identify key features or
essential features of the claimed subject matter, nor
is it intended to be used to limit the scope of the
claimed subject matter. [04] In at least some
embodiments, various aforementioned problems are
addressed by a method and system for modifying the
performance and improving the energyefficiency of a
wireless input device. By increasing the amount of
data that is transmitted during transmission periods,
a wireless device, according to at least some
embodiments, lowers report rates without perceptibly
reducing the wireless input ,device's effectiveness.
For example, a wireless input device may transmit at
least twice the amount of data during a transmission
period as is reported with current power saving
techniques. By detecting and storing wireless input
data (e.g., status, position) during an intermediate
period of non-transmission between two transmission
periods, the data is preserved for later transmission
during one of those transmission periods. Although the
stored intermediate data may not be reported
immediately, the report rate may be selected to
eliminate any perceptible latency. Such a method may
thus reduce the jaggedness of a visual display that
may be characteristic of other power conservation
techniques. [05] In some embodiments, a wireless input
device automatically adjusts a rate at which user
input is detected and data is determined and stored
during the intermediate periods of non-transmission.
For example, a wireless device may lower the detection
rate (i.e., determine and store less data) if a low or
non-existent level of activity is detected (e.g.,
moving a mouse slowly or not at all). Conversely, a
wireless device may increase the detection and storage
rate if, for example, more significant or faster
movement is detected. 



BRIEF DESCRIPTION OF THE DRAWINGS [06] The present
invention is illustrated by way of example and not by
limitation in the accompanying figures in which like
reference numerals indicate similar elements and in
which: [07] FIG. 1 illustrates a computing environment
in which at least some embodiments may be implemented.
[08] FIG. 2 illustrates a block diagram of a wireless
mouse according to an illustrative embodiment.[09]
FIG. 3 illustrates a transmission schedule having a
report rate of 10 ms with 16 slots, each having a
length of 625 msec, according to one illustrative
embodiment. [10] FIG. 4 is a diagram illustrating two
paths of a tooltip in relation to a movement of a
wireless mouse across a desktop or other surface
according to an illustrative embodiment. [11] FIG. 5
illustrates the improved accuracy of a replicated
motion path generated with intermediate positional
data according to an illustrative embodiment. [12]
FIG. 6A illustrates a flow chart of a method for
approximating the motion path of a wireless input
device while reducing power consumption according to
an illustrative embodiment. [13] FIG. 6B illustrates a
flow chart of a method for selective storage of
intermediate positional data according to an
illustrative embodiment. [14] FIG. 7 illustrates a
transmission schedule of the method described in FIG.
6A according to an illustrative embodiment. [15] FIG.
8 illustrates a flow chart of a method for adapting
the detection rate to a degree of positional change
according to an illustrative embodiment. DETAILED
DESCRIPTION [16] In the following description,
reference is made to the accompanying drawings, which
form a part hereof, and in which is shown by way of
illustration various embodiments in which the
invention may be practiced. It is to be understood
that other embodiments may be utilized and structural
and functional modifications may be made without
departing from the scope of the present invention.
[17] FIG. 1 illustrates a computing environment in
which at least some embodiments may be implemented. A
computing device such as a personal computer (PC) 100
or a personal digital assistant (PDA) 101 may include
a multitude of program modules and program data. These
program modules or program data may include operating
systems, application programs and combinations
thereof. A user may enter commands and information
into computer 100 or PDA 101 through a variety
ofwireless input devices including a keyboard 105, a
joystick 110 and a pointing device 115. Although FIG.
1 illustrates a mouse as pointing device 115, other
common pointing devices in which embodiments may be
implemented include trackballs and touch pads. Other
input devices (not shown) may include a wireless
microphone, game pad, scanner, or the like. In
computing environments like the one illustrated in
FIG. 1, a pointing device 115 is often used to control
the movement and actions of a user interface cursor.
To affect such control, these and other input devices
are often connected to computing devices 100 & 101
through wireless data connections that implement
wireless transmission techniques such as BLUETOOTH and
other techniques known in the art. Computing devices
100 & 101 may be connected wirelessly to one or more
input devices or even to one another. For example, PDA
101 may wirelessly transmit calendar data or e-mail
information to the personal computer 100. Similarly,
the personal computer 100 may provide files to the PDA
101 via wireless means. In addition, wireless input
devices may communicate with each other and form a
network to facilitate transmissions. For example, in
BLUETOOTH implementations, two or more wireless
devices may form a piconet in which one of the
wireless devices acts as a master and the other
BLUETOOTH devices are considered slaves. This master
may thus act as a conduit and control unit for all
wireless communications in the piconet. [18] The above
describes one illustrative wireless operating
environment. However, one of skill in the art will
appreciate that the system and method described herein
may be implemented using a variety of wireless systems
and architectures. [19] FIG. 2 illustrates a block
diagram of a wireless mouse according to at least one
illustrative embodiment. A wireless mouse 115 may
include a variety of user input mechanisms and
interactive features such as one or more selection
buttons 205a & 205b and a rotatable input component
such as a mouse wheel 210. Additionally, the 



movement and position of the mouse 115 may also serve
as a form of user input. A user may use the selection
buttons 205a & 205b of a wireless mouse 115 with a
graphical user interface (GUI) (such as is available
in the Microsoft(r) Windows(r) operating system) to
control or modify the location and appearance of any
number of interface components (e.g., icons, windows).
A user may also use the mousewheel 210 to navigate
through an electronic document viewed with an
application such as Microsoft(r) Word(r). The mouse
wheel 210 may further b e used to control a zooming
feature of the display or of a particular document
displayed therein. The mouse wheel 210 may include an
additional feature that would permit a user to depress
the wheel 210 as another potential method of input.
Other input mechanisms that may be implemented in a
wireless mouse 115 include a pointer nub, a gyroscopic
sensor and/or a touch sensor. [20] Wireless mouse 115
includes several additional components including a
battery 240, a power regulation unit 235, a processor
215, a transceiver 220, an optical sensor 230 (for
detecting motion of device 115) and an antenna 225.
Because a desired feature of many wireless input
devices is mobility and unrestricted motion, a
wireless input device 115 may draw power from an
internal source such as a battery 240. This eliminates
reliance upon corded power conduits. One of skill in
the art will appreciate that many fopn s of batteries
exist and may be used interchangeably or in
combination in a wireless input device 115. For
example, one implementation of a wireless mouse may
include a Lithium-Ion (LiOn) battery or alternatively,
alkaline batteries. The choice of battery type may
depend on a variety of considerations such as cost and
intended use. For example, wireless mouse 115 may use
battery 240 to provide power to several components
through a power regulator 235. A power regulator 235
may provide a means for controlling the voltage output
to power-driven components. In one example, a power
regulator 235 may draw from the battery 240 to power a
transceiver 220 and an optical sensor 230. Since the
transceiver 220 and optical sensor 230 may require
differing levels of voltage, the power regulator 235
may insure proper power output to each of these
devices. In addition, the power regulator 235 may
include control logic (not shown) that determines when
one or more components should be powered; in
alternative embodiments, such control logic may reside
within processor 215. The combination of the control
logic and the power regulator 235 allows for greater
flexibility in implementing power-saving techniques.
In another example, the power regulator 235 and
control logic may reduce power consumption by cutting
power to at least a part of the transceiver 220 during
periods when there is no transmission between mouse
115 and another device. In addition, lowering the
frequency of transmissions may significantly reduce
the power consumption of thetransceiver 220 and thus,
increase battery life. However, reducing the frequency
of transmission could potentially lower the amount of
data that is ultimately transmitted. [21] A
transceiver 220 is typically responsible for sending
and receiving data to and from other wireless-enabled
devices (not shown). Such devices may include PC 100,
PDA 101, a cellular communication device, another
wireless input device or combinations thereof. The
transceiver 220 includes an antenna 225 through which
data may be transmitted and received. In one
illustrative embodiment, a user uses a wireless mouse
to control the movement of a tooltip in a user
interface running on a PC. [22] Processor 215
regulates the data transmitted by transceiver 220. In
so doing, the processor 215 may facilitate
communications between transceiver 220 and a number of
other components of mouse 115. For example, user input
through the selection buttons 205a & 205b and/or mouse
wheel 210 may he received and processed by the
processor 215 prior to transmission. Similarly, any
data related to changes in the position of the
wireless mouse 115 may be determined by processor 215
via optical sensor 230. The processor 215 may receive
positional data and other user input data and control
operations of various components. The processor 215
may further include a storage buffer (not shown) for
storing received data prior to processing and/or
transmission via the transceiver 220. [23] User input
to PC 100 or PDA 101 may be achieved through a
multitude of other devices including a joystick, a
touchpad, a game controller or combinations thereof.
For example, a joystick may be used in a manner
similar to a wireless mouse in that the movements and
actions of a tooltip or other user interface
indicators may be associated with movements of the
joystick. In another example, the actions of a 



tooltip may be associated with the movements of a
user's finger on a touchsensitive touchpad or the use
of cursor keys inputs on a keyboard or keypad. [24]
Wireless mouse 115 transmits positional data (to PC
100 or PDA 101) reflecting the amount and direction by
which a user has moved mouse 115 across a work
surface. Such positional data may consist of an
absolute device position (i.e., a set of coordinates
based on two or more axes of an underlying surface) or
a set of datacorresponding to a relative change in
position. For example, user input corresponding to a
change in the position of mouse 115 may be defined by
one or more changes along a first and second axis of
the work surface. Ideally, an input device such as
wireless mouse 115 would transmit an infinite amount
of positional data so that the movement of a
corresponding tooltip or cursor accurately and
precisely replicated a path of motion detected by the
wireless device. For various reasons such as power
conservation and protocol specification requirements,
however, mouse 115 operates according to a
transmission schedule in which reports are
periodically transmitted at a particular report rate
(i.e., a transmission cycle). In BLUETOOTH protocols,
for example, a negotiated report rate between a master
and slave device is referred to as a SNIFF rate. Thus,
the report rate, or SNIFF rate, affects the amount of
positional data transmittable by the wireless input
device during a given period of time. More
specifically, the report rate defines the transmission
schedule by specifying the number of available
transmission cycles. A transmission cycle may be
further defined by a period of non-transmission and a
transmission period. For example, many wired input
devices implement a report rate of 8 ms (i.e., 1
transmission every 8 ms) to provide 125 reports per
second ( 1 s = 1000 ms; 1000 ms / 8 ms = 125 reports).
With such a report rate, most users will not perceive
any discontinuity in screen motion of a tooltip as a
mouse is moved. [25] A wireless device may shut down
one or more of its components during the intermediate
periods of non-transmission. In particular, a
transmission schedule may be divided into a number of
time slots of predetermined size. Certain of those
time slots are used to provide a wireless input device
with dedicated times for receiving and transmitting.
For example, FIG. 3 illustrates a transmission cycle
300 with an exemplary report rate of 10 ms with 16
time slots of 625 ms in length. The top status row 330
corresponds to the activity and status of a receive
device, or a master device, such as a PC. The bottom
status row 340, on the other hand, corresponds to the
activity and status of an input device, or a slave
device, such as a wireless mouse. [26] Generally, the
625 ms slot period and the report rate are defined and
controlled by the wireless (e.g., BLUETOOTH)
specification. One of skill in the art will appreciate
that a variety of report rates may be implemented
depending on a varietyof factors including intended
use and power limitations. For example, some existing
devices currently use report rates between 11.25 ms"20
ms. The number of time slots may be predefined or
determined using the report rate and the slot length
(10 ms / 625 ms = 16 slots of 625 ms length). The
wireless components of the input device may be
actively transmitting or receiving during a specified
number time slots and inactive or powered down during
an intermediate period of nontransmission 320 (i.e.,
the remaining time slots). In many current wireless
implementations, 3 time slots are dedicated to
receiving and transmitting so that a wireless device
may receive polling inquiries during an initial time
slot 305, transmit data during a second time slot 310,
and receive additional data (e.g., a null indicating
that the master successfully received the data or a
request to retransmit data) during a third time slot
315. Additionally, current wireless techniques allow
positional data corresponding to a single position or
change to be sent during a given transmission period
per transmission cycle. In particular, data
transmitted during a particular transmission period
will reflect a single change in position since the
last transmission. Incremental changes in position
between the two transmission periods are not
separately reported using conventional techniques.
Although such conventional techniques achieve a
recognizable degree of power conservation, the amount
of conservation that can be achieved (without
noticeable performance compromise) is limited. [27]
Those limitations are illustrated in FIG. 4, a diagram
showing two paths of a tooltip in relation to a
movement of mouse 115 across a desk top or other
surface. Generally, a GUI or other interface includes
a tooltip (e.g., a cursor) that tracks the movement or
motion of a wireless input device (e.g., wireless
mouse 115). More specifically, the tooltip moves along
a path that approximates an actual path of 



motion of the wireless input device. In one example,
dashed circle 405 corresponds to the actual motion
path 405 of wireless mouse 115. In order to replicate
the actual path 405 using conventional techniques, the
wireless mouse 115, in accordance with its
transmission schedule and report rate, transmits
positional data corresponding to points 41I 1, 41I 2,
4 1I 3, 41I 4 and 41I 5. The motion from point to
point (i.e., relative data) or the points themselves
(i.e., absolute coordinates) may correspond to user
input. In this example, points 41I 1, 41I 2, 41I 3,
41I 4 and 41I 5 represent the positions of the
wireless mouse 115 during 5 consecutive transmission
periods (e.g.,US2006/043943 slots 1-3 of every 16
consecutive slots, as in FIG. 3). With the positional
data of a limited number of points, software on PC 100
that generates a screen display of the tooltip's path
will typically approximate the motion between those
points as straight lines. Motion path 410 represents
the resulting tooltip path. As illustrated, the motion
path 410 does not accurately follow the curvature of
the actual path 405 of the wireless mouse 115. In
contrast, motion path 420 more accurately approximates
path 405 of wireless mouse 115. Path 420 could be
generated with conventional techniques if the report
rate is increased to provide additional intermediate
positional data. Increasing the report rate, however,
would also increase power consumption. In other words,
there is a tradeoff between the accuracy of a
generated motion path depicting the actual motion of a
wireless device and the power consumption of the
wireless input device. [28] FIG. 5 illustrates the
improved accuracy of a replicated motion path
generated with intermediate positional data according
to an illustrative embodiment. As with FIG. 4, the
wireless mouse 115 may move in an actual motion path
505 consisting of several curved segments. Replicated
motion path 510 represents a path generated in
accordance with current wireless transmission
techniques. More specifically, positional data of
points 550i, 550 3, 5505, 55O7, 550g & 550n is
transmitted by the wireless input device to the
receiving device during 6 individual transmission
periods (i.e., one position point per transmission
period). The 6 position points 550], 55O3, 55O5, 55O ,
5 5O & 55On represent, for example, a wireless mouse's
position in each of 6 consecutive transmission
periods. In comparison to the actual motion path 505,
the replicated path 510 represents a less continuous
representation of mouse movement. Many users may find
such a representation distracting. For example, a user
of a graphics application may need to draw precise
lines using a mouse to control a drawing tooltip. With
discontinuous representation of the mouse's movement,
the user could encounter significant difficulty
producing the desired lines and graphics. In order to
improve the accuracy of the motion replication, a
wireless mouse 115 also transmits additional data
corresponding to intermediate position points 55O2,
55O4, 55O6, 55O8 & 55O10 (i.e., mouse positions during
the intermediate periods of non-transmission). Using
the additional positional data of intermediate points
55O2, 55O4, 55O6, 55O8 & 55O10 in conjunctionwith the
positional data of points 55O1, 55O3, 55O5, 55O7, 55O9
& 550n, a much more accurate representation 520 of
motion path 505 is produced. [29] In at least some
embodiments, the intermediate position points 55O2,
55O4, 55O6, 55O8 & 55Oio are detected and transmitted
without modifying the report rate and without
significantly affecting power consumption. More
particularly, a wireless mouse 115 transmits the
positional data of motion path 520 using the same
report rate as that used in generating motion path
510. To achieve this, the transmission of data
corresponding to the intermediate positions 55O2, 55O
, 55Og, 55O8 & 55O1 is delayed until the next
transmission period. For example, positional data of
point 550] is determined and transmitted during a
first transmission period while positional data of
point 55O is determined and transmitted during a
following second transmission period. Positional data
of intermediate point 55O2 is determined during the
intermediate period between the first and second
transmission periods and stored in a buffer.
Accordingly, upon reaching the second transmission
period, the positional data of intermediate point 55O2
and of now current point 55O3 are both transmitted
during this transmission period. The user is thus
provided with the perception of a pseudo report rate
while improved power conservation is achieved by the
lower actual report rate. The pseudo report rate is a
reflection of a detection rate of the input device
that defines the amount of intermediate user input
that may be detected between two transmission periods.
[30] FIG. 6A illustrates a flow chart of an exemplary
method for more accurately depicting (on, e.g., a
computer screen) the motion path of a wireless input
device 



while reducing power consumption according to at least
some embodiments. [31] Step 610 represents the
beginning of a transmission cycle, prior to which
various wireless components of the wireless input
device are deactivated (i.e., powered down). In step
615, the wireless input device determines positional
data corresponding to intermediate user input
according to a predetermined detection rate while
waiting for the next transmission period. In the
example of a wireless mouse, intermediate user input
may represent changes in the position of the mouse
during intermediate periods of non-transmission
between two consecutive transmission periods. For
example, the detection rate may be set at 10 ms for a
transmission cycle having a 20 ms report rate. Such a
detection rate would permit awireless input device to
detect and store data of a single intermediate user
input detected by the device (20 ms / 10 ms = 2;
transmission occurs around the 20 ms mark so the
current position detected at transmission time does
not count as an intermediate position). Once the
wireless input device determines the intermediate
positional data of the detected user input, the data
may be stored in a storage buffer in step 620. [32]
The wireless input device at step 625 then determines
whether it has reached the transmission period of the
transmission cycle. If the transmission period has not
yet been reached, the wireless input device returns to
step 615 to continue detecting and storing
intermediate positional data according to the
predefined detection rate. Throughout steps 615-625,
the wireless components remain in a deactivated state.
If the transmission period has been reached, however,
the wireless input device will determine current
positional data corresponding to a current user input
(e.g., current change in position of the device) at
transmission time in step 630. Once the current
positional data has been determined and stored, the
wireless communication components are activated (i.e.,
powered up) in step 635. In step 640, both the
intermediate positional data and the current
positional data are transmitted to a receiving device
(e.g., PC 100, PDA 101) during one or more transmit
time slots of the transmission period. Upon expiration
of the transmission period, the wireless components
are again deactivated, and the transmission cycle of
the wireless device restarts at step 610. [33] Thus,
by transmitting both intermediate positional data and
current positional data during the transmission
period, the receiving device may produce a more
aaccurate representation of the motion of the wireless
device without having to increase the actual report
rate. [34] In various embodiments, the wireless input
device selectively stores and transmits intermediate
positional data rather than storing and transmitting
data corresponding to all detected intermediate user
input. FIG. 6B illustrates one exemplary method of
performing steps 615 and 620 of FIG. 6A in more
detail. In FIG. 6B, a wireless input device determines
and stores positional data for a first intermediate
user input (e.g., a first change in the device's
position) and positional data for a subsequent second
intermediate user input (e.g., a second change in the
device's position) instep 660. In step 665, the input
device then determines a difference between the first
and second user input. For example, the difference may
be a degree of change between the first and second
user input. If the difference is significant, the
positional data corresponding to the second
intermediate user input will be stored in step 680.
However, if the difference is below a predefined
threshold, the data corresponding to the second
intermediate user input may be discarded in step 675.
[35] FIG. 7 illustrates multiple transmission cycles
in accordance with the method described in FIG. 6A
according to an illustrative embodiment. Similar to
FIG. 3, the top status row 730 of FIG. 7 corresponds
to the activity and status of a master device, while
the lower status row 740 corresponds to the activity
and status of an input device, or a slave device, such
as a wireless mouse. Additionally, the report rate of
transmission cycle 700 is set at 20 ms, one-half of
the report rate described in FIG. 3. Consequently,
each transmission cycle 700 consists of 32 time slots
of 625 ms length (i.e., 20 ms / 625 ms = 32), rather
than 16. As discussed with respect to FIG. 5, the
combination of a 10 ms detection rate and a 20 ms
report rate allows for the detection and storage of
additional positional data corresponding to
intermediate user input. The data corresponding to the
intermediate user input (i.e., Data Packet #1, during
transmission period 705) may be transmitted along with
the current user input (i.e., Data Packet #2, during
transmission period 705) detected by the wireless
device during transmission period 705. To transmit 2
sets of positional data, however, the transmission
period would use 5 time slots, instead of the 3 



described with respect to previous techniques.
Transmit and receive time slots generally alternate so
as to allow a receiving device to confirm receipt of
the transmitted data. For example, in time slots 1, 3
and 5 the wireless input device is in a receiving
state, whereas in time slots 2 and 4, the device may
transmit the intermediate and current positional data,
respectively. Alternatively, 2 sets of positional data
may be combined into one data packet and sent during a
single time slot (i.e., time slot 2), if enabled by
the device's protocol. In some embodiments, time slots
3 and 5 which immediately follow slots 2 and 4,
respectively, are used by the receiving device to
notify the input device if a particular data packet
was not received. In response to a notification of
non-receipt, the input device may use an additional
time slot to retransmit the lost data, including a
time slot from the intermediate period of
non-transmission 710. The intermediate period of
nontransmission 710 spans from time slot 6 to time
slot 32. Even though the number of time slots required
for transmission and reception has increased, the
overall ratio of transmission to non-transmission time
slots is reduced. More specifically, instead of
dedicating 3 out of every 16 time slots to
communication activity (e.g., listening, receiving or
transmitting), a wireless input device may now limit
such activities to 5 slots out of every 32. This
represents a 16.7% reduction in the amount of time
various components of an input device are active
(i.e., powered). Alternatively, if the transmission
protocol enables the combination of 2 sets of
positional data into one data packet, then, instead of
dedicating 3 out of every 16 time slots to
transmissions, a wireless input device may now limit
transmissions to 3 slots out of every 32. This would
represent a 50% reduction in the amount of time
various components of an input device are active. [36]
In one exemplary embodiment, data corresponding to an
intermediate user input may not be recorded if there
is insignificant user activity (i.e., no movement or
very little movement, as described with respect to
FIG. 6B). For example, if data corresponding to an
intermediate user input indicates that a wireless
mouse is idle, then the data may be disregarded (i.e.,
not stored). In such a case, only the data
corresponding to a current user input would need to be
sent at transmission time. The wireless components of
the input device would then need to be activated for
only 3 time slots rather than 5. Thus, a wireless
input device using this additional feature of the
power conservation technique would realize a 33.3%
reduction in the amount of time various components of
an input device are active. [37] Additionally, the
wireless input device may store data of more than one
intermediate user input. For example, instead of
storing data of intermediate positions of a wireless
mouse at 10 ms intervals, a wireless mouse may detect
and store positional data of intermediate positions at
5ms intervals. In a wireless mouse system implementing
a 20 ms report rate, this would result in the
transmission and storage of 3 intermediate positions
rather than 1. [38] In FIG. 8, the detection rate of a
wireless input device adapts to detected or stored
positional data according to various embodiments. More
specifically, the detection rate is adapted to the
user input detected by the wireless input device. In
step 801, the input device detects intermediate data
at an initial detection rate. In step 802, afirst user
input and a second user input are evaluated to
determine a degree of change. For example, if a user
moves a mouse quickly across a desk, the level of
change between the two sets of user input will
probably be significant. Conversely, if the user is
moving a mouse slowly, the degree of change may be
small. In response to this determination, the wireless
input device may choose to modify the detection rate
in accordance with the level of change in step 803.
The wireless input device would then detect additional
intermediate data at the modified detection rate in
step 804. [39] Many of the features and embodiments
described herein are related to user input received
via a wireless mouse. For example, many descriptions
relate to converting a user input (i.e., mouse
movements) into positional data (i.e., a change from a
previous position). However, many other input forms
may benefit as well. The same or similar methods and
systems could be applied to any input devices (e.g.,
keyboards, game controllers, etc.) using an RF
protocol with a report rate. For example, in many
first-person video games, movement and actions of an
on-screen character may be controlled using a
combination of buttons on a keyboard. As such, a
wireless keyboard implementing the methods and system
described herein may send intermediate input data
corresponding to changes in button depressions (or
data related to the continuous depression of a single
button) during a single 



transmit period. The intermediate input data may
further represent a speed of change in button
depressions, an amount of time a button has been
depressed and/or combinations thereof. Thus, the
described methods and systems are not limited to the
transmission and detection of positional data, but may
encompass any form of input data. In addition, the
aforementioned systems and methods of power
conservation may also be used in conjunction with
other forms of motion data (i.e., data related to
movement or motion detected or received by the input
device). For example, a touchpad receives user input
in the form of a user's finger movements on the
surface of the touchpad. Upon detecting such user
input, a touchpad determines positional data
corresponding to the user's finger movements and
transmits the positional data to a receiving device.
Similarly, in a trackball device, the device may
determine positional data corresponding to the
rotational input of a user (e.g., degree of ball
rotation).[40] Furthermore, while the system and
method of power conservation in wireless input devices
has been described, in part, with respect to the
BLUETOOTH protocol, the system and method may also be
applied to other wireless transmission protocols and
techniques. Other wireless transmission systems using
an RF network may similarly implement the power saving
transmission techniques described herein. In addition,
much of the description regarding the BLUETOOTH
transmission protocol is based on the use of a 16 slot
SNIFF period. However, such a SNIFF period is only
used by way of example and is not meant to define or
limit the number or duration of slots that may be
used. One of skill the art will appreciate that the
number of SNIFF slots may be modified by altering slot
length, the report rate and the like. [41] Although
the subject matter has been described in language
specific to structural features and/or methodological
acts, it is to be understood that the subject matter
defined in the appended claims is not necessarily
limited to the specific features or acts described
above. Rather, the specific features and acts
described above are disclosed as example forms of
implementing the claims.We claim: 1. A method for
operating an input device configured to detect user
input, comprising the steps of: deactivating one or
more wireless components of the input device during a
nontransmission period; determining intermediate data
corresponding to intermediate user input during the
non-transmission period; storing the intermediate data
in a storage buffer; determining current data
corresponding to a current user input upon reaching a
transmission period; activating the one or more
wireless components upon reaching the transmission
period; and transmitting the intermediate data and the
current data to a receiving device during the
transmission period. 2. The method of claim 1, wherein
the non-transmission period is defined by a period
between two consecutive transmission periods. 3. The
method of claim 1, wherein the intermediate data and
the current data comprise positional data. 4. The
method of claim 1, wherein the transmission period
occurs according to a predetermined report rate. 5.
The method of claim 1, wherein the step of determining
intermediate data during a non-transmission period is
performed in accordance with a predetermined detection
rate. 6. The method of claim 5, wherein the
predetermined detection rate is adaptive. 7. The
method of claim 6, wherein the predetermined detection
rate adapts to a speed of user input detected by the
input device.8. The method of claim 1, wherein the
step of storing the intermediate data in a storage
buffer further comprises the steps of: determining a
difference between a first user input and a second
user input, wherein the second user input is detected
after the first user input; and discarding
intermediate data corresponding to the second user
input if the difference is below a predefined
threshold. 9 . A wireless input device, comprising: a
transceiver for transmitting data.over a wireless
communication network; a processor; and memory storing
computer readable instructions, that, when executed by
the 



processor, cause the input device to perform steps
that include determining intermediate data
corresponding to intermediate user input during a
non-transmission period, wherein at least part of the
transceiver is deactivated during the non-transmission
period, storing the intermediate data in a storage
buffer, determining current data corresponding to a
current user input upon reaching a transmission
period, activating the transceiver upon reaching the
transmission period, and transmitting the intermediate
data and the current data to a receiving device during
the transmission period. 10. The wireless input device
of claim 9, wherein the intermediate data and the
current data comprise positional data. 11. The
wireless input device of claim 10, wherein the
intermediate data and the current data comprise
changes in position of the input device along a first
axis of a surface and changes in position of the input
device along a second axis of the surface. 12. The
wireless input device of claim 9, wherein the
transmission period occurs according to a
predetermined report rate.13. The wireless input
device of claim 9, wherein the step of determining
intermediate data during a non-transmission period is
performed in accordance with a predetermined detection
rate. 14. The wireless input device of claim 13,
wherein the predetermined detection rate is adaptive.
15. The wireless input device of claim 14, wherein the
predetermined detection rate adapts to a speed of user
input detected by the device. 16. The wireless input
device of claim 9, wherein the processor is configured
to determine intermediate data at a predetermined
detection rate. 17. The wireless input device of claim
9, wherein the step of storing the intermediate data
in a storage buffer further comprises the steps of:
determining a difference between a first user input
and a second user input, wherein the second user input
is detected following the first user input; and
discarding intermediate data corresponding to the
second user input if the difference is below a
predefined threshold. 18. A computer readable medium
storing computer executable instructions that, when
executed by a processor, cause a wireless input
configured to detect user input to perform a method
comprising the steps of: deactivating one or more
wireless components of the wireless input device
during a non-transmission period; determining
intermediate data corresponding to intermediate user
input during the non-transmission period; storing the
intermediate data in a storage buffer; determining
current data corresponding to a current user input
upon reaching a transmission period; activating the
one or more wireless components upon reaching the
transmission period; andtransmitting intermediate data
and current data to a receiving device during the
transmission period. 19. The computer readable medium
of claim 18, wherein the transmission period
corresponds to a predetermined report rate. 20. The
computer readable medium of claim 18, wherein the
non-transmission period corresponds to a predetermined
detection rate. 


