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Amyloidosis refers to a collection of diseases, disorders, and 
conditions associated With abnormal deposition of A-beta 
protein. 
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SUBSTITUTED HYDROXYETHYLAMINE 
ASPARTYL PROTEASE INHIBITORS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of priority under 
35 U.S.C. § 119(e) to US. Provisional No. 60/619,918, ?led 
Oct. 20, 2004, Provisional Application No. 60/591,918, ?led 
Jul. 29, 2004, Provisional Application No. 60/575,977, ?led 
Jun. 2, 2004, and Provisional Application No. 60/551,052, 
?led Mar. 9, 2004, all of Which are expressly incorporated 
herein by reference in their entirety. 

FIELD OF THE PRESENT INVENTION 

[0002] The present invention is directed to novel com 
pounds and also to methods of treating at least one condi 
tion, disorder, or disease associated With amyloidosis using 
such compounds. 

BACKGROUND OF THE PRESENT 
INVENTION 

[0003] Amyloidosis refers to a collection of conditions, 
disorders, and diseases associated With abnormal deposition 
of amyloidal protein. For instance, AlZheimer’s disease is 
believed to be caused by abnormal deposition of amyloidal 
protein in the brain. These amyloidal protein deposits, 
otherWise knoWn as amyloid-beta peptide, A-beta, or 
betaA4, are the result of proteolytic cleavage of the amyloid 
precursor protein 

[0004] The majority of APP molecules that undergo pro 
teolytic cleavage are cleaved by the aspartyl protease alpha 
secretase. Alpha-secretase cleaves APP betWeen Lys687 and 
Leu688 producing a large, soluble fragment, alpha-sAPP, 
Which is a secreted form of APP that does not result in 
beta-amyloid plaque formation. The alpha-secretase cleav 
age pathWay precludes the formation of A-beta, thus pro 
viding an alternate target for preventing or treating amyloi 
dosis. 

[0005] Some APP molecules, hoWever, are cleaved by a 
different aspartyl protease knoWn as beta-secretase, Which is 
also referred to in the literature as BACE, BACE1, Asp2, 
and Memapsin2. Beta-secretase cleaves APP after Met671, 
creating a C-terminal fragment. See, for example, Sinha et 
al., Nature, (1999), 402:537-554 and published PCT appli 
cation WO 00/17369. After cleavage of APP by beta 
secretase, an additional aspartyl protease, gamma-secretase, 
may then cleave the C-terminus of this fragment, at either 
Val711 or Ile713, found Within the APP transmembrane 
domain, generating an A-beta peptide. The A-beta peptide 
may then proceed to form beta-amyloid plaques. A detailed 
description of the proteolytic processing of APP fragments 
is found, for example, in US. Pat. Nos. 5,441,870, 5,721, 
130, and 5,942,400. 

[0006] The amyloidal disease AlZheimer’s is a progressive 
degenerative disease that is characteriZed by tWo major 
pathologic observations in the brain Which are (1) neu 
ro?brillary tangles, and (2) beta-amyloid (or neuritic) 
plaques. A major factor in the development of AlZheimer’s 
disease is A-beta deposits in regions of the brain responsible 
for cognitive activities. These regions include, for example, 
the hippocampus and cerebral cortex. A-beta is a neurotoxin 

Oct. 27, 2005 

that may be causally related to neuronal death observed in 
AlZheimer’s disease patients. See, for example, Selkoe, 
Neuron, 6 (1991) 487. Since A-beta peptide accumulates as 
a result of APP processing by beta-secretase, inhibiting 
beta-secretase’s activity is desirable for the treatment of 
AlZheimer’s disease. 

[0007] Dementia-characterized disorders also arise from 
A-beta accumulation in the brain including accumulation in 
cerebral blood vessels (knoWn as vasculary amyloid angi 
opathy) such as in the Walls of meningeal and parenchymal 
arterioles, small arteries, capillaries, and venules. A-beta 
may also be found in cerebrospinal ?uid of both individuals 
With and Without AlZheimer’s disease. Additionally, neu 
ro?brillary tangles similar to the ones observed in AlZhe 
imer’s patients can also be found in individuals Without 
AlZheimer’s disease. In this regard, a patient exhibiting 
symptoms of AlZheimer’s due to A-beta deposits and neu 
ro?brillary tangles in their cerebrospinal ?uid may in fact be 
suffering from some other form of dementia. See, for 
example, Seubert et al., Nature, 359 (1992) 325-327. 
Examples of other forms of dementia Where A-beta accu 
mulation generates amyloidogenic plaques or results in 
vascular amyloid angiopathy include Trisomy 21 (DoWn’s 
Syndrome), Hereditary Cerebral Hemorrhage With amyloi 
dosis of the Dutch-Type (HCHWA-D), and other neurode 
generative disorders. Consequently, inhibiting beta-secre 
tase is not only desirable for the treatment of AlZheimer’s, 
but also for the treatment of other conditions associated With 
amyloidosis. 
[0008] Amyloidosis is also implicated in the pathophysi 
ology of stroke. Cerebral amyloid angiopathy is a common 
feature of the brains of stroke patients exhibiting symptoms 
of dementia, focal neurological syndromes, or other signs of 
brain damage. See, for example, Corio et al., Neuropath 
Appl. Neurobiol., 22 (1996) 216-227. This suggests that 
production and deposition of A-beta may contribute to the 
pathology of AlZheimer’s disease, stroke, and other diseases 
and conditions associated With amyloidosis. Accordingly, 
the inhibition of A-beta production is desirable for the 
treatment of AlZheimer’s disease, stroke, and other diseases 
and conditions associated With amyloidosis. 

[0009] Presently there are no knoWn effective treatments 
for preventing, delaying, halting, or reversing the progres 
sion of AlZheimer’s disease and other conditions associated 
With amyloidosis. Consequently, there is an urgent need for 
methods of treatment capable of preventing and treating 
conditions associated With amyloidosis including AlZhe 
imer’s disease. 

[0010] LikeWise, there is a need for methods of treatment 
using compounds that inhibit beta-secretase-mediated cleav 
age of APP. There is also a need for methods of treatment 
using compounds that are effective inhibitors of A-beta 
production, and/or are effective at reducing A-beta deposits 
or plaques, as Well as methods of treatment capable of 
combating diseases and conditions characteriZed by amy 
loidosis, or A-beta deposits, or plaques. 

[0011] There is also a need for methods of treating con 
ditions associated With amyloidosis using compounds that 
are efficacious, bioavailable and/or selective for beta-secre 
tase. An increase in ef?cacy, selectivity, and/or oral bioavail 
ability may result in preferred, safer, less expensive products 
that are easier for patients to use. 
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[0012] There is also a need for methods of treating con 
ditions associated With amyloidosis using compounds With 
characteristics that Would allow them to cross the blood 
brain-barrier. Desirable characteristics include a loW 
molecular Weight and a high log P (increased log P=in 
creased lipophilicity). Generally, knoWn aspartyl protease 
inhibitors are either incapable of crossing the blood-brain 
barrier or do so With great difficulty. These compounds are 
unsuitable for the treatment of the conditions described 
herein. Accordingly, there is a need for methods of treating 
conditions associated With amyloidosis using compounds 
that can readily cross the blood-brain barrier and inhibit 
beta-secretase. 

[0013] There-is also a need for a method of ?nding 
suitable compounds for inhibiting beta-secretase activity, 
inhibiting cleavage of APP, inhibiting production of A-beta, 
and/or reducing A-beta deposits or plaques. 

[0014] The present invention is directed to novel com 
pounds and also to methods of treating conditions, disorders, 
and diseases associated With amyloidosis using such com 
pounds. An embodiment of the present invention is admin 
istering at least one compound of formula (I) Wherein R1, 
R2, and Rc are de?ned beloW for treating at least one 
condition, disorder, or disease associated With amyloidosis. 
Another embodiment of the present invention is a method of 
administering at least one compound of formula (I) Wherein 
R1, R2, and Rc are de?ned beloW in treating conditions, 
disorders, and diseases associated With amyloidosis. 
Another embodiment of the present invention is directed to 
methods of treatment comprising administering at least one 
compound of formula (I) Wherein R1, R2, and Rc are de?ned 
beloW useful in preventing, delaying, halting, or reversing 
the progression of AlZheimer’s disease. 

[0015] Another embodiment of the present invention is 
directed to uses of beta-secretase inhibitors of at least one 
compound of formula (I) Wherein R1, R2, and Rc are de?ned 
beloW in treating or preventing conditions, disorders, and 
diseases associated With amyloidosis. 

[0016] Another embodiment of the present invention is to 
administer beta-secretase inhibitors of at least one com 

pound of formula (I) Wherein R1, R2, and Rc are de?ned 
beloW, exhibiting at least one property chosen from 
improved efficacy, oral bioavailability, selectivity, and 
blood-brain barrier penetrating properties. The present 
invention accomplishes one or more of these objectives and 
provides further related advantages. 

BRIEF SUMMARY OF THE PRESENT 
INVENTION 

[0017] The present invention is directed to novel com 
pounds and also to methods of treating at least one condi 
tion, disorder, or disease associated With amyloidosis using 
such compounds. As previously noted, amyloidosis refers to 
a collection of diseases, disorders, and conditions associated 
With abnormal deposition of A-beta protein. 

[0018] Properties contributing to viable pharmaceutical 
compositions of beta-secretase inhibitors are incorporated 
into the present invention. These properties include 
improved ef?cacy, bioavailability, selectivity, and/or blood 
brain barrier penetrating properties. They can be inter 
related, though an increase in any one of them correlates to 
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a bene?t for the compound and its corresponding method of 
treatment. For eXample, an increase in any one of these 
properties may result in preferred, safer, less expensive 
products that are easier for patients to use. 

[0019] In an embodiment, the present invention provides 
a method of preventing or treating conditions Which bene?t 
from inhibition of at least one aspartyl-protease, comprising 
administering to a host a composition comprising a thera 
peutically effective amount of at least one compound of 
formula (I), 

(1) 
R1 

OH H 

[0020] or pharmaceutically acceptable salts thereof, and 
Wherein R1, R2, and Rc are as de?ned beloW. 

[0021] In an embodiment, the present invention provides 
a method of preventing or treating conditions Which bene?t 
from inhibition of at least one aspartyl-protease, comprising 
administering to a host a composition comprising a thera 
peutically effective amount of at least one compound of 
formula (I), or pharmaceutically acceptable salts thereof, 
Wherein the inhibition is at least 10% for a dose 2100 
mg/kg, and Wherein R1, R2, and Rc are as de?ned beloW. 

[0022] In another embodiment, the present invention pro 
vides a method for preventing or treating conditions asso 
ciated With amyloidosis, comprising administering to a host 
a therapeutically effective amount of at least one compound 
of formula (I), or a pharmaceutically acceptable salt thereof, 
the compound having an F value of at least 10%, Wherein 
R1, R2, and Rc are as de?ned beloW. 

[0023] In another embodiment, the present invention pro 
vides a method of preventing or treating conditions associ 
ated With amyloidosis, comprising administering to a host a 
composition comprising a therapeutically effective amount 
of at least one selective beta-secretase inhibitor of formula 
(I), or pharmaceutically acceptable salt thereof, Wherein R1, 
R2, and Rc are as de?ned beloW. 

[0024] In another embodiment, the present invention pro 
vides a method of preventing or treating AlZheimer’s disease 
by administering to a host an effective amount of at least one 
compound of formula (I), or a pharmaceutically acceptable 
salt thereof, Wherein R1, R2, and Rc are as de?ned beloW. 

[0025] In another embodiment, the present invention pro 
vides a method of preventing or treating dementia by 
administering to a host an effective amount of at least one 
compound of formula (I), or pharmaceutically acceptable 
salt thereof, Wherein R1, R2, and Rc are as de?ned beloW. 

[0026] In another embodiment, the present invention pro 
vides a method of inhibiting beta-secretase activity in a host, 
the method comprising administering to the host an effective 
amount of at least one compound of formula (I), or a 
pharmaceutically acceptable salt thereof, Wherein R1, R2, 
and Rc are as de?ned beloW. 

[0027] In another embodiment, the present invention pro 
vides a method of inhibiting beta-secretase activity in a cell, 
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the method comprising administering to the cell an effective 
amount of at least one compound of formula (I), or a 
pharmaceutically acceptable salt thereof, Wherein R1, R2, 
and Rc are as de?ned beloW. 

[0028] In another embodiment, the present invention pro 
vides a method of inhibiting beta-secretase activity in a host, 
the method comprising administering to the host an effective 
amount of at least one compound of formula (I), or a 
pharmaceutically acceptable salt thereof, Wherein the host is 
a human, Wherein R1, R2, and Rc are as de?ned beloW. 

[0029] In another embodiment, the present invention pro 
vides a method of affecting beta-secretase-mediated cleav 
age of amyloid precursor protein in a patient, comprising 
administering a therapeutically effective amount of at least 
one compound of formula (I), or a pharmaceutically accept 
able salt thereof, Wherein R1, R2, and Rc are as de?ned 
beloW. 

[0030] In-another embodiment, the present invention pro 
vides a method of inhibiting cleavage of amyloid precursor 
protein at a site betWeen Met596 and Asp597 (numbered for 
the APP-695 amino acid isotype), or at a corresponding site 
of an isotype or mutant thereof, comprising administering a 
therapeutically effective amount of at least one compound of 
formula (I), or a pharmaceutically acceptable salt thereof, 
Wherein R1, R2, and Rc are as de?ned beloW. 

[0031] In another embodiment, the present invention pro 
vides a method of inhibiting production of. A-beta, com 
prising administering to a patient a therapeutically effective 
amount of at least one compound of formula (I), or a 
pharmaceutically acceptable salt thereof, Wherein R1, R2, 
and Rc are as de?ned beloW. 

[0032] In another embodiment, the present invention pro 
vides a method of preventing or treating deposition of 
A-beta, comprising administering a therapeutically effective 
amount of at least one compound of formula (I), or a 
pharmaceutically acceptable salt thereof, Wherein R1, R2, 
and Rc are as de?ned beloW. 

[0033] In another embodiment, the present invention pro 
vides a method of preventing, delaying, halting, or reversing 
a disease characteriZed by A-beta deposits or plaques, com 
prising administering a therapeutically effective amount of 
at least one compound of formula (I), or a pharmaceutically 
acceptable salt thereof, Wherein R1, R2, and Rc are as 
de?ned beloW. 

[0034] In another embodiment, the A-beta deposits or 
plaques are in a human brain. 

[0035] In another embodiment, the present invention pro 
vides a method of inhibiting the activity of at least one 
aspartyl protease in a patient in need thereof, comprising 
administering a therapeutically effective amount of at least 
one compound of formula (I), or a pharmaceutically accept 
able salt thereof, Wherein R1, R2, and Rc are as de?ned 
beloW. 

[0036] In another embodiment, the at least one aspartyl 
protease is beta-secretase. 

[0037] In another embodiment, the present invention pro 
vides a method of interacting an inhibitor With beta-secre 
tase, comprising administering to a patient in need thereof a 
therapeutically effective amount of at least one compound of 
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formula (I), or a pharmaceutically acceptable salt thereof, 
Wherein R1, R2, and Rc are as de?ned beloW, and Wherein 
the at least one compound interacts With at least one beta 
secretase subsite such as S1, S1‘, or S2‘. 

[0038] In another embodiment, the present invention pro 
vides an article of manufacture, comprising (a) at least one 
dosage form of at least one compound of formula (I), or 
pharmaceutically acceptable salt thereof, Wherein R1, R2, 
and Rc are de?ned beloW, (b) a package insert providing that 
a dosage form comprising a compound of formula (I) should 
be administered to a patient in need of therapy for disorders, 
conditions or diseases associated With amyloidosis, and (c) 
at least one container in Which at least one dosage form of 
at least one compound of formula (I) is stored. 

[0039] In another embodiment, the present invention pro 
vides a packaged pharmaceutical composition for treating 
conditions related to amyloidosis, comprising (a) a container 
Which holds an effective amount of at least one compound 
of formula (I), or a pharmaceutically acceptable salt thereof 
Wherein R1, R2, and Rc are as de?ned beloW, and (b) 
instructions for using the pharmaceutical composition. 

De?nitions 

[0040] Throughout the speci?cation and claims, including 
the detailed description beloW, the folloWing de?nitions 
apply. 

[0041] It should be noted that, as used in this speci?cation 
and the appended claims, the singular forms “a,”“an,” and 
“the” include plural referents unless the content clearly 
dictates otherWise. Thus, for example, reference to a com 
position containing “a compound” includes a mixture of tWo 
or more compounds. It should also be noted that the term 
“or” is generally employed in its sense including “and/or” 
unless the content clearly dictates otherWise. 

[0042] Where multiple groups are indicated as being 
attached to a structure, it is to be understood that the groups 
can be the same or different. 

[0043] APP, amyloid precursor protein, is de?ned as any 
APP polypeptide, including APP variants, mutations, and 
isoforms, for example, as disclosed in Us. Pat. No. 5,766, 
846. 

[0044] Beta-amyloid peptide (A-beta peptide) is de?ned 
as any peptide resulting from beta-secretase mediated cleav 
age of APP, including, for example, peptides of 39, 40, 41, 
42, and 43 amino acids, and extending from the beta 
secretase cleavage site to amino acids 39, 40, 41, 42, or 43. 

[0045] Beta-secretase is an aspartyl protease that mediates 
cleavage of APP at the N-terminus of A-beta. Human 
beta-secretase is described, for example, in WO 00/17369. 

[0046] The term. “complex” as used herein refers to an 
inhibitor-enZyme complex, Wherein the inhibitor is a com 
pound of formula (I) described herein, and Wherein the 
enZyme is beta-secretase or a fragment thereof. 

[0047] The term “host” as used herein refers to a cell or 
tissue, in vitro or in vivo, an animal, or a human. 

[0048] The term “treating” refers to administering a com 
pound or a composition of formula (I) to a host having at 
least a tentative diagnosis of disease or condition. The 
methods of treatment and compounds of the present inven 
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tion Will delay, halt, or reverse the progression of the disease 
or condition thereby giving the host a longer and/or more 
functional life span. 

[0049] The term “preventing” refers to administering a 
compound or a composition of formula (I) to a host Who has 
not been diagnosed as having the disease or condition at the 
time of administration, but Who could be expected to 
develop the disease or condition or be at increased risk for 
the disease or condition. The methods of treatment and 
compounds of the present invention may sloW the develop 
ment of disease symptoms, delay the onset of the disease or 
condition, halt the progression of disease development, or 
prevent the host from developing the disease or condition at 
all. Preventing also includes administration of a compound 
or a composition of the present invention to those hosts 
thought to be predisposed to the disease or condition due to 
age, familial history, genetic or chromosomal abnormalities, 
due to the presence of one or more biological markers for the 
disease or condition, such as a knoWn genetic mutation of 
APP or APP cleavage products in brain tissues or ?uids, 
and/or due to environmental factors. 

[0050] The term “halogen” in the present invention refers 
to ?uorine, bromine, chlorine, or iodine. 

[0051] The term “alkyl” in the present invention refers to 
straight or branched chain alkyl groups having 1 to 20 
carbon atoms. An alkyl group may optionally comprise at 
least one double bond and/or at least one triple bond. The 
alkyl groups herein are unsubstituted or substituted in one or 
more positions With various groups. For example, such alkyl 
groups may be optionally substituted With alkyl, alkoxy, 
—C(O)H, carboxy, alkoxycarbonyl, cycloalkyl, heterocy 
cloalkyl, aryl, heteroaryl, amido, alkanoylamino, amidino, 
alkoxycarbonylamino, N-alkyl amidino, N-alkyl amido, 
N,N‘-dialkylamido, aralkoxycarbonylamino, halogen, alky 
lthio, alkylsul?nyl, alkylsulfonyl, hydroxy, cyano, nitro, 
amino, monoalkylamino, dialkylamino, halo alkyl, halo 
alkoxy, aminoalkyl, monoalkylaminoalkyl, dialkylami 
noalkyl, and the like. Additionally, at least one carbon Within 
any such alkyl may be optionally replaced With —C(O)—. 
[0052] Examples of alkyls include methyl, ethyl, ethenyl, 
ethynyl, propyl, 1-ethyl-propyl, propenyl, propynyl, isopro 
pyl, n-butyl, isobutyl, sec-butyl, tert-butyl, 2-methylbutyl, 
3-methyl-butyl, 1-but-3-enyl, butynyl, pentyl, 2-pentyl, iso 
pentyl, neopentyl, 3-methylpentyl, 1-pent-3-enyl, 1-pent-4 
enyl, pentyl-2-yl, hexyl, 2-hexyl, 3-hexyl, 1-hex-5-enyl, 
formyl, acetyl, acetylamino, tri?uoromethyl, propionic acid 
ethyl ester, tri?uoroacetyl, methylsulfonyl, ethylsulfonyl, 
1-hydroxy-1-methylethyl, 2-hydroxy-1,1,-dimethyl-ethyl, 
1,1-dimethyl-propyl, cyano-dimethyl-methyl, propylamino, 
and the like. 

[0053] In an embodiment, alkyls may be selected from the 
group comprising sec-butyl, isobutyl, ethynyl, 1-ethyl-pro 
pyl, pentyl, 3-methyl-butyl, pent-4-enyl, isopropyl, tert 
butyl, 2-methylbutane, and the like. 

[0054] In another embodiment, alkyls may be selected 
from formyl, acetyl, acetylamino, tri?uoromethyl, propionic 
acid ethyl ester, tri?uoroacetyl, methylsulfonyl, ethylsulfo 
nyl, 1-hydroxy-1-methylethyl, 2-hydroxy-1,1-dimethyl 
ethyl, 1,1-dimethyl-propyl, cyano-dimethyl-methyl, propy 
lamino, and the like. 

[0055] The term “alkoxy” in the present invention refers to 
straight or branched chain alkyl groups, Wherein an alkyl 
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group is as de?ned above, and having 1 to 20 carbon atoms, 
attached through at least one divalent oxygen atom, such as, 
for example, methoxy, ethoxy, propoxy, isopropoxy, n-bu 
toxy, sec-butoxy, tert-butoxy, pentoxy, isopentoxy, neopen 
toxy, hexyloxy, heptyloxy, allyloxy, 2-(2-methoxy-ethoxy) 
ethoxy, benZyloxy, 3-methylpentoxy, and the like. 

[0056] In an embodiment, alkoxy groups may be selected 
from the group comprising allyloxy, hexyloxy, heptyloxy, 
2—(2-methoxy-ethoxy)-ethoxy, benZyloxy, and the like. 

[0057] The term “—C(O)—alkyl” or “alkanoyl” refers to an 
acyl radical derived from an alkylcarboxylic acid, a 
cycloalkylcarboxylic acid, a heterocycloalkylcarboxylic 
acid, an arylcarboxylic acid, an arylalkylcarboxylic acid, a 
heteroarylcarboxylic acid, or a heteroarylalkylcarboxylic 
acid, examples of Which include formyl, acetyl, 2,2,2 
tri?uoroacetyl, propionyl, butyryl, valeryl, 4-methylvaleryl, 
and the like. 

[0058] The term “cycloalkyl” refers to an optionally sub 
stituted carbocyclic ring system of one or more 3, 4, 5, 6, 7, 
or 8 membered rings. A cycloalkyl can further include 9, 10, 
11, 12, 13, and 14 membered fused ring systems. A 
cycloalkyl can be saturated or partially unsaturated. The 
cycloalkyl may be monocyclic, bicyclic, tricyclic, and the 
like. Bicyclic and tricyclic as used herein are intended to 
include both fused ring systems, such as adamantyl, octahy 
droindenyl, decahydro-naphthyl, and the like, substituted 
ring systems, such as cyclopentylcyclohexyl and the like, 
and spirocycloalkyls such as spiro[2.5]octane, spiro[4.5] 
decane, 1,4-dioxa-spiro[4.5]decane, and the like. A 
cycloalkyl may optionally be a benZo fused ring system 
Which is optionally substituted as de?ned herein With respect 
to the de?nition of aryl. At least one —CH2— group Within 
any such cycloalkyl ring system may be optionally replaced 
With —C(O)—, —C(S)—, —C(=N—OH)—, —C(=N 
alkyl)-(optionally substituted as de?ned herein With respect 
to the de?nition of alkyl), or —C(=N—O-alkyl)-(option 
ally substituted as de?ned herein With respect to the de?ni 
tion of alkyl). 

[0059] Further examples of cycloalkyl radicals include 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, octahy 
dronaphthyl, 2,3-dihydro-1H-indenyl, and the like. 

[0060] In one embodiment, a cycloalkyl may be selected 
from the group comprising cyclopentyl, cyclohexyl, cyclo 
heptyl, adamantenyl, bicyclo[2.2.1]heptyl, and the like. 
[0061] The cycloalkyl groups herein are unsubstituted or 
substituted in at least one position With various groups. For 
example, such cycloalkyl groups may be optionally substi 
tuted With alkyl, alkoxy, —C(O)H, carboxy, alkoxycarbo 
nyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, amido, 
alkanoylamino, amidino, alkoxycarbonylamino, N-alkyl 
amidino, N-alkyl amido, N,N‘-dialkylamido, aralkoxycarbo 
nylamino, halogen, alkylthio, alkylsul?nyl, alkylsulfonyl, 
hydroxy, cyano, nitro, amino, monoalkylamino, dialky 
lamino, haloalkyl, haloalkoxy, aminoalkyl, monoalkylami 
noalkyl, dialkylaminoalkyl, and the like. 

[0062] The term “cycloalkylcarbonyl” refers to an acyl 
radical of the formula cycloalkyl-C(O)— in Which the term, 
“cycloalkyl” has the signi?cance given, above, such as 
cyclopropylcarbonyl, cyclohexylcarbonyl, adamantylcarbo 
nyl, 1,2,3,4-tetrahydro—2-naphthoyl, 2-acetamido-1,2,3,4 
tetrahydro-2-naphthoyl, 1-hydroxy-1,2,3,4-tetrahydro-6 
naphthoyl, and the like. 
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thiophen-3-yl-phenyl, (5-formyl-thiophen-2-yl)-phenyl, 
(3-formyl-furan-2-yl)-phenyl, acetylamino-phenyl, tri?uo 
romethylphenyl, sec-butyl-phenyl, pentylphenyl, (3-methyl 
butyl)-phenyl, (1-ethyl-propyl)-phenyl, cyclopentyl-phenyl, 
3-pent-4-enyl-phenyl, phenyl propionic acid ethyl ester, 
pyridin-2-yl-phenyl, (3-methyl-pyridin-2-yl)-phenyl, thia 
Zol-2-yl-phenyl, (3-methyl-thiophen-2-yl)-phenyl, ?uoro 
phenyl, adamantan-2-yl-phenyl, 1,3-di?uoro-2-hydroxy 
phenyl, cyclopropyl-phenyl, 1-bromo—3-tert-butyl-phenyl, 
(3-bromo-[1,2,4]thiadiaZol-5-yl)-phenyl, (l-methyl-lH-imi 
daZol-2-yl)-phenyl, (3,5-dimethyl—3H-pyrazol-4-yl)-phenyl, 
(3,6-dimethyl-pyraZin-2-yl)-phenyl, (3-cyano-pyraZin-2 
yl)-phenyl, thiaZol-4-yl-phenyl, (4-cyano-pyridin-2-yl)-phe 
nyl, pyraZin-2-yl-phenyl, (6-methyl-pyridaZin-3-yl)-phenyl, 
(2-cyano-thiophen-3-yl)-phenyl, (2-chloro-thiophen-3-yl) 
phenyl, (5-acetyl-thiophen-3-yl)-phenyl, cyano-phenyl, and 
the like. 

[0071] The term “heteroaryl” refers to an aromatic het 
erocycloalkyl radical as de?ned above. The heteroaryl 
groups herein are unsubstituted or substituted in at least one 
position With various groups. For example, such heteroaryl 
groups may be optionally substituted With, for example, 
alkyl, alkoxy, halogen, hydroxy, cyano, nitro, amino, 
monoalkylamino, dialkylamino, haloalkyl, haloalkoxy, 
—C(O)H, carboxy, alkoxycarbonyl, cycloalkyl, heterocy 
clalkyl, aryl, heteroaryl, amido, alkanoylamino, amidino, 
alkoxycarbonylamino, N-alkyl amidino, N-alkyl amido, 
N,N‘-dialkylamido, alkyl thio, alkylsul?nyl, alkylsulfonyl, 
aralkoxycarbonylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, and the like. 

[0072] Examples of heteroaryl groups include BenZo[4,5] 
thieno[3,2-d]-pyrimidin-4-yl, pyridyl, pyrimidyl, furanyl, 
imidaZolyl, thienyl, oxaZolyl, thiaZolyl, pyraZinyl, 3-methyl 
thienyl, 4-methyl-thienyl, 3-propyl-thienyl, 2-chloro-thie 
nyl, 2-chloro-4-ethyl-thienyl, 2-cyano-thienyl, S-acetyl 
thienyl, 5-formyl-thienyl, 3-formyl-furanyl, 3-methyl 
pyridinyl, 3-bromo-[1,2,4]thiadiaZolyl, 1-methyl-1H 
imidaZole, 3,5-dimethyl-3H-pyraZolyl, 3,6-dimethyl 
pyraZinyl, 3-cyano-pyraZinyl, 4-tert-butyl-pyridinyl, 
4-cyano-pyridinyl, 6-methyl-pyridaZinyl, 2-tert-butyl-pyri 
midinyl, 4-tert-butyl-pyrimidinyl, 6-tert-butyl-pyrimidinyl, 
5-tert-butyl-pyridaZinyl, 6-tert-butyl-pyridaZinyl, quinoli 
nyl, benZothienyl, indolyl, indolinyl, pyridaZinyl, isoindolyl, 
isoquinolyl, quinaZolinyl, quinoxalinyl, phthalaZinyl, imida 
Zolyl, isoxaZolyl, pyraZolyl, indoliZinyl, indaZolyl, ben 
ZothiaZolyl, benZimidaZolyl, benZofuranyl, thienyl, pyrrolyl, 
oxadiaZolyl, thiadiaZolyl, triaZolyl, tetraZolyl, oxaZolopy 
ridinyl, imidaZopyridinyl, isothiaZolyl, naphthyridinyl, cin 
nolinyl, carbaZolyl, beta-carbolinyl, isochromanyl, chroma 
nyl, tetrahydroisoquinolinyl, isoindolinyl, 
isobenZotetrahydrofuranyl, isobenZotetrahydrothienyl, 
isobenZothienyl, benZoxaZolyl, pyridopyridinyl, benZotet 
rahydrofuranyl, benZotetrahydrothienyl, purinyl, benZo 
dioxolyl, triaZinyl, phenoxaZinyl, phenothiaZinyl, pteridinyl, 
benZothiaZolyl, imidaZopyridinyl, imidaZothiaZolyl, dihy 
drobenZisoxaZinyl, benZisoxaZinyl, benZoxaZinyl, dihy 
drobenZisothiaZinyl, benZopyranyl, benZothiopyranyl, cou 
marinyl, isocoumarinyl, chromonyl, chromanonyl, 
pyridinyl-N-oxide, tetrahydroquinolinyl, dihydroquinolinyl, 
dihydroquinolinonyl, dihydroisoquinolinonyl, dihydrocou 
marinyl, dihydroisocoumarinyl, isoindolinonyl, benZo 
dioxanyl, benZoxaZolinonyl, pyrrolyl N-oxide, pyrimidinyl 
N-oxide, pyridaZinyl N-oxide, pyraZinyl N-oxide, quinoli 
nyl N-oxide, indolyl N-oxide, indolinyl N-oxide, isoquinolyl 
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N-oxide, quinaZolinyl N-oxide, quinoxalinyl N-oxide, 
phthalaZinyl N-oxide, imidaZolyl N-oxide, isoxaZolyl N-ox 
ide, oxaZolyl N-oxide, thiaZolyl N-oxide, indoliZinyl N-ox 
ide, indaZolyl N-oxide, benZothiaZolyl N-oxide, benZimida 
Zolyl N-oxide, pyrrolyl N-oxide, oxadiaZolyl N-oxide, 
thiadiaZolyl N-oxide, triaZolyl N-oxide, tetraZolyl N-oxide, 
benZothiopyranyl S-oxide, benZothiopyranyl S,S-dioxide, 
tetrahydrocarbaZole, tetrahydrobetacarboline, and the like. 

[0073] In an embodiment, a heteroaryl group may be 
selected from pyridyl, pyrimidyl, furanyl, imidaZolyl, thie 
nyl, oxaZolyl, thiaZolyl, pyraZinyl, and the like. 

[0074] In another embodiment, a heteroaryl group may be 
selected from 3-methyl-thienyl, 4-methyl-thienyl, 3-propyl 
thienyl, 2-chloro-thienyl, 2-chloro—4-ethyl-thienyl, 2-cyano 
thienyl, S-acetyl-thienyl, 5-formyl-thienyl, 3-formyl-fura 
nyl, 3-methyl-pyridinyl, 3-bromo-[1,2,4]thiadiaZolyl, 
l-methyl-lH-imidazole, 3,5-dimethyl-3H-pyraZolyl, 3,6 
dimethyl-pyraZinyl, 3-cyano-pyraZinyl, 4-tert-butyl-pyridi 
nyl, 4-cyano-pyridinyl, 6-methyl-pyridaZinyl, 2-tert-butyl 
pyrimidinyl, 4-tert-butyl-pyrimidinyl, 6-tert-butyl 
pyrimidinyl, 5-tert-butyl-pyridaZinyl, 6-tert-butyl 
pyridaZinyl, and the like. 

[0075] Further examples of heterocycloalkyls and het 
eroaryls may be found in KatritZky, A. R. et al., Compre 
hensive Heterocyclic Chemistry: The Structure, Reactions, 
Synthesis and Use of Heterocyclic Compounds, Vol. 1-8, 
NeW York: Pergamon Press, 1984. 

[0076] The term “aralkoxycarbonyl” refers to a radical of 
the formula aralkyl-O—C(O)— in Which the term “aralkyl” 
is encompassed by the de?nitions above for aryl and alkyl. 
Examples of an aralkoxycarbonyl radical include benZy 
loxycarbonyl, 4-methoxyphenylmethoxycarbonyl, and the 
like. 

[0077] The term “aryloxy” refers to a radical of the 
formula —O-aryl in Which the term aryl is as de?ned above. 

[0078] The term “aralkanoyl” refers to an acyl radical 
derived from an aryl-substituted alkanecarboxylic acid such 
as phenylacetyl, 3-phenylpropionyl(hydrocinnamoyl), 
4-phenylbutyryl, (2-naphthyl)acetyl, 4-chlorohydrocin 
namoyl, 4-aminohydrocinnamoyl, 4-methoxyhydrocin 
namoyl, and the like. 

[0079] The term “aroyl” refers to an acyl radical derived 
from an arylcarbdxylic acid, “aryl” having the meaning 
given above. Examples of such aroyl radicals include sub 
stituted and unsubstituted benZoyl or naphthoyl such as 
benZoyl, 4-chlorobenZoyl, 4-carboxybenZoyl, 4-(benZyloxy 
carbonyl)benZoyl, l-naphthoyl, 2-naphthoyl, 6-carboxy 
2naphthoyl, 6-(benZyloxycarbonyl)—2-naphthoyl, 3-benZy 
loxy-2-naphthoyl, 3-hydroxy-2-naphthoyl, 
3—(benZyloxyformamido)-2-naphthoyl, and the like. 

[0080] The term “haloalkyl” refers to an alkyl radical 
having the meaning as de?ned above Wherein one or more 
hydrogens are replaced With a halogen. Examples of such 
haloalkyl radicals include chloromethyl, l-bromoethyl, ?uo 
romethyl, di?uoromethyl, tri?uoromethyl, 1,1,1-tri?uoroet 
hyl, and the like. 

[0081] The term “epoxide” refers to chemical compounds 
or reagents comprising a bridging oxygen Wherein the 
bridged atoms are also bonded to one another either directly 
for indirectly. Examples of epoxides include epoxyalkyl 
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(e. g., ethylene oxide and 1,2-epoxybutane), epoxycycloalkyl 
(e.g., 1,2-epoxycyclohexane and 1,2-epoxy-1-methylcyclo 
hexane), and the like. 

[0082] The term “structural characteristics” refers to 
chemical moieties, chemical motifs, and portions of chemi 
cal compounds. These include R groups, such as those 
de?ned herein, ligands, appendages, and the like. For 
example, structural characteristics may be de?ned by their 
properties, such as, but not limited to, their ability to 
participate in intermolecular interactions including Van der 
Waal’s interactions (e.g., electrostatic interactions, dipole 
dipole interactions, dispersion forces, hydrogen bonding, 
and the like). Such characteristics may impart desired phar 
macokinetic properties and thus have an increased ability to 
cause the desired effect and thus prevent or treat the targeted 
diseases or conditions. 

[0083] Compounds of formula (I) also comprise structural 
moieties that participate in inhibitory interactions With at 
least one subsite of beta-secretase. For example, moieties of 
the compounds of formula (I) may interact With at least one 
of the S1, S1‘, and S2‘ subsites, Wherein S1 comprises 
residues Leu30, Tyr71, Phe108, Ile110, and Trp115, S1‘ 
comprises residues Tyr198, Ile226; Val227, Ser229, and 
Thr231, and S2‘ comprises residues Ser35, Asn37, Pro70, 
Tyr71, Ile118, and Arg128. Such compounds and methods of 
treatment may have an increased ability to cause the desired 

effect and thus prevent or treat the targeted diseases or 
conditions. 

[0084] The term “pharmaceutically acceptable” refers to 
those properties and/or substances that are acceptable to the 
patient from a pharmacological/toxicological point of vieW, 
and to the manufacturing pharmaceutical chemist from a 
physical/chemical point of vieW regarding composition, 
formulation, stability, patient acceptance, and bioavailabil 
ity. 
[0085] The term “effective amount” as used herein refers 
to an amount of a therapeutic agent administered to a host, 
as de?ned herein, necessary to achieve a desired effect. 

[0086] The term “therapeutically effective amount” as 
used herein refers to an amount of a therapeutic agent 
administered to a host to treat or prevent a condition 

treatable by administration of a composition of the inven 
tion. That amount is the amount suf?cient to reduce or lessen 

at least one symptom of the disease being treated or to 
reduce or delay onset of one or more clinical markers or 

symptoms of the disease. 

[0087] The term “therapeutically active agent” refers to a 
compound or composition that is administered to a host, 
either alone or in combination With another therapeutically 
active agent, to treat or prevent a condition treatable by 
administration of a composition of the invention. 

[0088] The terms “pharmaceutically acceptable salt” and 
“salts thereof” refer to acid addition salts or base addition 
salts of the compounds in the present invention. A pharma 
ceutically acceptable salt is any salt Which retains the 
activity of the parent compound and does not impart any 
deleterious or undesirable effect on the subject to Whom it is 
administered and in the context in Which it is administered. 
Pharmaceutically acceptable salts include salts of both inor 
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ganic and organic acids. Pharmaceutically acceptable salts 
include acid salts such as acetic, aspartic, benZenesulfonic, 
benZoic, bicarbonic, bisulfuric, bitartaric, butyric, calcium 
edetate, camsylic, carbonic, chlorobenZoic, citric, edetic, 
edisylic, estolic, esyl, esylic, formic, fumaric, gluceptic, 
gluconic, glutamic, glycolylarsanilic, hexamic, hexylresor 
cinoic, hydrabamic, hydrobromic, hydrochloric, hydroiodic, 
hydroxynaphthoic, isethionic, lactic, lactobionic, maleic, 
malic, malonic, mandelic, methanesulfonic, methyinitric, 
methylsulfuric, mucic, muconic, napsylic, nitric, oxalic, 
p-nitromethanesulfonic, pamoic, pantothenic, phosphoric, 
monohydrogen phosphoric, dihydrogen phosphoric, 
phthalic, polygalactouronic, propionic, salicylic, stearic, 
succinic, sulfamic, sulfanilic, sulfonic, sulfuric, tannic, tar 
taric, teoclic, toluenesulfonic, and the like. Other acceptable 
salts may be found, for example, in Stahl et al., Pharma 
ceutical Salts: Properties, Selection, and Use, Wiley-VCH; 
1st edition (Jun. 15, 2002). 
[0089] In an embodiment of the present invention, a 
pharmaceutically acceptable salt is selected from the group 
comprising hydrochloric, hydrobromic, hydroiodic, nitric, 
sulfuric, phosphoric, citric, methanesulfonic, CH3—(CH2)O_ 
4—COOH, HOOC—(CH2)0_4—COOH, HOOC— 
CH=CH—COOH, phenyl-COOH, and the like. 
[0090] The term “unit dosage form” refers to physically 
discrete units suitable as unitary dosages for human subjects 
or other mammals, each unit containing a predetermined 
quantity of active material calculated to produce the desired 
therapeutic effect, in association With a suitable pharmaceu 
tical vehicle. The concentration of active compound, in the 
drug composition Will depend on absorption, inactivation, 
and/or excretion rates of the active compound, the dosage 
schedule, the amount administered and medium and method 
of administration, as Well as other factors knoWn to those of 
skill in the art. 

[0091] The term “modulate” refers to a chemical com 
pound’s activity of either enhancing or inhibiting a func 
tional property of biological activity or process. 

[0092] The terms “interact” and “interactions” refer to a 
chemical compound’s association and/or reaction With 
another chemical compound, such as an interaction betWeen 

an inhibitor and beta-secretase. Interactions include, but are 

not limited to, hydrophobic, hydrophilic, lipophilic, lipo 
phobic, electrostatic, and van der Waal’s interactions includ 
ing hydrogen bonding. 
[0093] An “article of manufacture” as used herein refers to 
materials useful for the diagnosis, prevention or treatment of 
the disorders described above, such as a container With a 

label. The label can be associated With the article of manu 
facture in a variety of Ways including, for example, the label 
may be on the container or the label may be in the container 

as a package insert. Suitable containers include, for example, 
blister packs, bottles, bags, vials, syringes, test tubes, and the 
like. The containers may be formed from a variety of 
materials such as glass, metal, plastic, rubber, and/or paper, 
and the like. The container holds a composition as described 
herein Which is effective for diagnosing, preventing, or 
treating a condition treatable by a compound or composition 
of the present invention. 

[0094] The article of manufacture may contain bulk quan 
tities or less of a composition as described herein. The label 
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on, or associated With, the container may provide instruc 
tions for the use of the composition in diagnosing, prevent 
ing, or treating the condition of choice, instructions for the 
dosage amount and for the methods of administration. The 
label may further indicate that the composition is to be used 
in combination With one or more therapeutically active 
agents Wherein the therapeutically active agent is selected 
from an antioxidant, an anti-in?ammatory, a gamma-secre 
tase inhibitor, a neurotrophic agent, an acetyl cholinesterase 
inhibitor, a statin, an A-beta, an anti-A-beta antibody, and/or 
a beta-secretase complex or fragment thereof. The article of 
manufacture may further comprise multiple containers, also 
referred to herein as a kit, comprising a therapeutically 
active agent or a pharmaceutically-acceptable buffer, such as 
phosphate-buffered saline, Ringer’s solution and/or dextrose 
solution. It may further include other materials desirable 
from a commercial and user standpoint, including other 
buffers, diluents, ?lters, needles, syringes, and/or package 
inserts With instructions for use. 

[0095] The compounds of formula (I), their compositions, 
and methods of treatment employing them, can be enclosed 
in multiple or single dose containers. The enclosed com 
pounds and/or compositions can be provided in kits, option 
ally including component parts that can be assembled for 
use. For example, a compound inhibitor in lyophiliZed form 
and a suitable diluent may be provided as separated com 
ponents for combination prior to use. A kit may include a 
compound inhibitor and at least one additional therapeutic 
agent for co-administration. The inhibitor and additional, 
therapeutic agents may be provided as separate component 
parts. 

[0096] A kit may include a plurality of containers, each 
container holding at least one unit dose of the compound of 
the present invention. The containers are preferably adapted 
for the desired mode of administration, including, for 
example, pill, tablet, capsule, poWder, gel or gel capsule, 
sustained-release capsule, or elixir form, and/or combina 
tions thereof, and the like, for oral administration, depot 
products, pre-?lled syringes, ampoules, vials, and the like, 
for parenteral administration, and patches, medipads, 
creams, and the like, for topical administration. 

[0097] The term “C ” refers to the peak plasma con rnaX 

centration of a compound in a host. 

[0098] The term “Tmax” refers to the time at peak plasma 
concentration of a compound in a host. 

[0099] The term “half-life” refers to the period of time 
required for the concentration or amount of a compound in 
a host to be reduced to exactly one-half of a given concen 
tration or amount. 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

[0100] The present invention is directed to novel com 
pounds and also to methods of treating conditions, disorders, 
and diseases associated With amyloidosis using such com 
pounds. Amyloidosis refers to a collection of diseases, 
disorders, and conditions associated With abnormal deposi 
tion of amyloidal protein. 

[0101] Accordingly, an embodiment of the present inven 
tion is to provide a method of preventing or treating condi 
tions Which bene?t from inhibition of at least one aspartyl 
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protease, comprising administering to a host a composition 
comprising a therapeutically effective amount of at least one 

compound of formula (I), 

(1) 

R2 N 

[0102] or pharmaceutically acceptable salts thereof, 
Wherein 

[0103] R1 is selected from 

(IIa) 
R50 

F‘ i ~L , 

(IIb) 

Rwn F L , 

(IIc) 
F 

/ 
R50_ 

F \ L , 

(IId) 
R503 R 50b 
/\ 

r/ / R50— I 
\ L 

(IIe) 
R503 / 

S /\ 
/ 

L , and 

R50 
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-continued 

R50 

i 
L ; 

[0104] wherein 

[0105] X, Y, and Z are independently, selected from 
—C(H)0-2—> —O—, —C(O)—, —NH—, and 
—N—, Wherein at least one bond of the (Hf) ring 
may optionally be a double bond; 

[0107] R55 and R60 are each independently 
selected from hydrogen and alkyl; 

[0108] R50, R508, and R50b are independently selected 
from —H, -halogen, —OH, —C(O)H, —C(O)CH3, 
—CHZOH, —SH, _s(o)0_2cH3, —CN, —NO2, 
—NH2, —NHCH3, —N(CH3)2—C1-C2 alkyl, 
—OCH3, —OCF3, and —CF3; 

[0109] R2 is selected from —H, —OH, —O-alkyl 
(optionally substituted With at least one group indepen 
dently selected from R200), —O-aryl, (optionally sub 
stituted With at least one group independently selected 
from R200), -alkyl (optionally substituted With at least 
one group independently selected from R200), —NH 
alkyl, (optionally substituted With at least one group 
independently selected from R200), -heterocycloalkyl, 
(Wherein at least one carbon is optionally replaced With 
a group independently selected from —(CR245R250)—, 
—O—> —C(O)—> —C(O)C(O)—> —N(R200)0-1—> 
and —S(O)O_2—, and Wherein the heterocycloalkyl is 
optionally substituted With at least one group indepen 
dently selected from R200), —NH-heterocycloalkyl, 
(Wherein at least one carbon is optionally replaced With 
a group independently selected from —(CR245R250)—, 
—O—> —C(O)—> —C(O)C(O)—> —N(R200)0-2—> 
and —S(O)O_2—, and Wherein the heterocycloalkyl is 
optionally substituted With at least one group indepen 
dently selected from R200), —C(O)—N(R315)(R32O), 
—O—C(O)—N(R315)(R320)> —NH—R400> —R400> 

—NH—R7OO; Wherein R315 and R320 are each indepen 
dently selected from —H, -alkyl, and phenyl; 

[0110] R400 is 

R405 
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[0111] Wherein R405 is selected from —H, 
—N(R515)2> and o'alkyl; 

[0112] R500 is a heteroaryl selected from III(a) and 
III(b), 

(Illa) 
/ M1 

M4 
(IIIb) 

[0113] Wherein 

[0114] M1 and M4 are independently selected from 
—C(R505)—> —N—> —N(R515)—> —S—> and 

a 

[0115] M2 and M3 are independently selected from 
—C(R510)—> —N—> —N(R520)—> —S—> and 

a 

[0116] M5 is selected from —C— and —N—; 

[0117] R505 is independently selected from —H, 
-alkyl, -halogen, —NO2, —CN, —RZOO, and -phe 
nyl; 

[0118] R510 is independently selected from —H, 
-alkyl, -halogen, -arnino, —CF3, —RZOO, and -phe 
nyl; 

[0119] R515 is independently selected from —H, 
-alkyl, and -phenyl; 

[0120] R520 is independently selected from —H, 
-alkyl, —(CH2)O_2-phenyl, and —C(Ph)3; 

[0121] R600 is a rnonocyclic, bicyclic, or tricyclic het 
eroaryl ring system of 6, 7, 8, 9, 10, 11, 12, 13, or 14 
atoms, optionally substituted With at least one group 
independently selected from R605; 

[0122] R605 is selected from -hydrogen, -halogen, 
-alkyl, -phenyl, alkyl-O—C(O)—, -nitro, —CN, 
-arnino, —NR22OR225, -thioalkyl, —CF3, —OH, 
—O-alkyl, and -heterocycloalkyl; 

[0123] R700 is aryl optionally substituted With at least 
one R205; 

[0124] Rc is selected from 

[0125] —(CH2)O3-cycloalkyl Wherein the cycloalkyl 
is optionally substituted With at least one group 
independently selected from —R205 and —CO2 
(alkyl), 

[0126] -alkyl, optionally substituted With at least one 
group independently selected from R205, 

[0127] —(CR245R25O)O_4—RX, Wherein at least one 
—(CR245R25O)— is optionally replaced With a group 
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independently selected from —O—, —N(R215)—, 
—C(O)1-2—> —C(O)N(R215)— and —S(O)0-2—, 
and 

[0128] -forrnulae (IVa), (IVb), (IVc), (IVd), (IVe), 
(IVf), and (IVg); 

[0129] RX is selected from -hydrogen, -aryl, -het 
eroaryl, -cycloall<yl, -heterocycloalkyl, and —RXa— 
RXb, Wherein RXa and RXb are independently selected 
from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl; 

[0130] Wherein each aryl or heteroaryl group attached 
directly or indirectly to —(CR245R25O)O_4— is option 
ally substituted With at least one group independently 
selected from R200; 

[0131] Wherein each cycloalkyl or heterocycloalkyl 
group attached directly or indirectly to 
—(CR245R25O)O_4— is optionally substituted With at 
least one group independently selected from R210 and 

[0132] Wherein at least one atom of the heteroaryl or 
heterocycloalkyl group attached directly or indirectly 
to —(CR245R25O)O_4— is independently optionally 
replaced With a group selected from —O—, —C(O)—, 
—N(R215)0-1—> and —S(O)0-2—; 

[0133] Wherein at least one heteroatorn of the heteroaryl 
or heterocycloalkyl group attached directly or indi 
rectly to —(CR245R25O)O_4— is independently option 
ally substituted With a group selected from —(CO)0_ 
1R215> —(CO)0-1R220> —S(O)0-2R200> and 
—N(R200)—S(O)0-2R200; 

[0134] R245 and R250 at each occurrence are indepen 
dently selected from —H, —(CH2)O_4C(O)—OH, 
—(CH2)0-4C(O)—O'a1ky1> —(CH2)0-4C(O)'a1ky1> 
-alkyl, -hydroXyalkyl, —O-alkyl; -haloalkoXy; 
—(CH2)0-4'CyC10a1ky1> —(CH2)0-4'ary1> —(CH2)0-4' 
heteroaryl, and —(CH2)O_4-heterocycloalkyl; or 

[0135] R245 and R250 are taken together With the 
carbon to Which they are attached to form a rnono 

cyclic or bicyclic ring system of 3, 4, 5, 6, 7, 8, 9, or 
10 carbon atoms, Wherein at least one bond in the 
rnonocyclic or bicyclic ring system is optionally a 
double bond, Wherein the bicyclic ring system is 
optionally a fused or spiro ring system, Wherein at 
least one carbon atom in the rnonocyclic or bicyclic 
ring system is optionally replaced by a group inde 
pendently selected from —O—, —C(O)—, —S(O)0_ 
2—> —C(=N—R255)—> —N—> —NR220—> 
—N((CO)0-1R200)—> and —N(SO2R200)—; 

[0136] Wherein the aryl, heteroaryl, and heterocy 
cloalkyl groups included in R245 and R250 are option 
ally substituted With at least one group independently 
selected from -halogen, -alkyl, —N(R22O)(R225), 
—CN, and —OH; 

[0137] Wherein the rnonocyclic and bicyclic groups 
included in R245 and R250 are optionally substituted 
With at least one group independently selected from 
halogen, —(CH2)O_2—OH, —O-alkyl, alkyl, 
—(CH2)0-2—S'a1ky1> —CF3> aryL —N(R220)(R225)> 
—CN> —(CH2)0-2—NH2> —(CH2)0-2—NH(a1ky1)> 
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[0138] formula (IVa) is 

(IVa) 

[0139] Wherein 

[0141] Q2 and Q3 each are independently selected 

[0143] P1, P2, P3, and P4 each are independently 
selected from —CH—, —C(R2O0)—, and —N—; 

[0144] formula (IVb) is 

[0146] R4 is selected from —H and -alkyl; and 

[0147] P1, P2, P3, and P4 at each occurrence are 
independently selected from —CH—, —C(R2O0)—, 
and —N—; 

[0148] forrnula (IVc) is 

(IVc) 
R4 



US 2005/0239836 A1 

[0149] wherein R4 is selected from —H and -alkyl; 
and 

[0150] P1, P2, P3, and P4 at each occurrence are 
independently selected from —CH—, —CR2O0—, 
and —N—; 

[0151] formula (IVd) is 

(IVd) 

[0152] Wherein In is 0, 1, 2, 3, 4, 5, or 6; 

[0153] Y‘ is selected from —H, —CN, —OH, —O 
alkyl, —COZH, —C(O)OR215, -arnino, -aryl, and 
-heteroaryl; and 

[0154] P1 and P2 at each occurrence are indepen 
dently selected from —CH—, —C(R2O0)—, and 
—N—, 

[0155] or P1 and P2 are optionally taken together to 
form a rnonocyclic or bicyclic ring system of 3, 4, 
5, 6, 7, 8, 9, or 10 carbon atoms, 

[0156] P3 and P4 at each occurrence are indepen 
dently selected from —CH—, —C(R2O0)—, and 
—N—, 

[0157] or P3 and P4 are optionally taken together to 
form a rnonocyclic or bicyclic ring system of 3, 4, 
5, 6, 7, 8, 9, or 10 carbon atoms, 

[0158] P5 at each occurrence is independently 
selected from —CH—, —C(R2O0)—, and —N—, 

[0159] Wherein at least one bond in the rnonocyclic 
or bicyclic ring system included in P1 and P2 or P3 
and P4 is optionally a double bond, 

[0160] Wherein the bicyclic ring system included 
in P1 and P2 or P3 and P4 is optionally a fused or 
spiro ring system, 

[0161] Wherein at least one carbon atom in the 
rnonocyclic or bicyclic ring system included in P1 
and P2 or P3 and P4 is optionally replaced by a 
group independently selected from 
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[0170] formula (IVe) is 

(IVe) 
R200 

R200 R200 

R200 

041 

[0171] Wherein 

[0172] U is selected from —CH2—CR1O0R1O1—, 

[0173] Wherein R100 and R100 at each occurrence 
are independently selected from —H, -alkyl, -aryl, 
—C(O)'a1ky1> —(CO)0-1R215> —(CO)0-1R220> 
and —S(O)2-alkyl; 

[0174] forrnula (IVf) is 

02 

[0175] Wherein the B ring is optionally substituted 
With at least one group independently selected from 
-alkyl, -halogen, —OH, —SH, —CN, —CF3, —O 
alkyl, —N(RS)C(O)H, —C(O)H, —C(O)N(RS)(RS>, 
—NR5R6, —R28O, —R285, -aryl, and -heteroaryl; 

[0176] Wherein R280 and R285, and the carbon to 
Which they are attached form a C3-C7 spirocycle 
Which is optionally substituted With at least one 
group independently selected from -alkyl, 
—O-alkyl, -halogen, —CF3, and —CN; 

[0177] Wherein the A ring is aryl or heteroaryl, each 
optionally substituted With at least one group inde 
pendently selected from R290 and R295; 

[0178] Wherein R290 and R295 at each occurrence are 
independently selected from -alkyl (optionally sub 
stituted With at least one group independently 
selected from -alkyl, -halogen, —OH, —SH, —CN, 
—CF3, —O-alkyl, and —NR5R6), —OH, —NO2, 
-halogen, —COZH, —CN, —(CH2)O_4—C(O)— 
NR21R22> —(CH2)0-4—CO2R20> —(CH2)0-4— 
SO2—NR21R22> —(CH2)0-4—S(O)'(a1ky1)> 
—(CH2)0-4—S(O)2'(a1ky1)> —(CH2)0-4—S(O)2' 
(cycloalkyl), —(CH2)O_4—N(H or R2O)—C(O)—O 
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[0179] formula (IVg) is 

[0180] 
[0181] 
[0182] 

[0183] 

[0184] 

[0185] 

[0186] 

[0187] 

Wherein 

a is 0 or 1; 

b is 0 or 1; 

S‘ is selected from —C(O)— and —CO2—; 

T‘ is —(CH2)0-4—; 

V‘ is selected from -aryl- and -heteroaryl-; 

[0188] X‘ is selected from aryl and heteroaryl; 

[0189] Wherein each cycloalkyl included in formula 
(IVg) is optionally substituted With at least one group 
independently selected from R205; 

heteroaryl group 
included in formula (IVg) is optionally substituted 
With at least one group independently selected from 

R200; 
[0191] Wherein at least one heteroatorn of the het 

eroaryl group included in formula (IVg) is optionally 
substituted With a group selected from —(CO)0_ 
1R215> —(CO)0-1R220> and —S(O)0-2R200; 
[0192] R21 and R22 each independently are 

selected from —H, -alkyl (optionally substituted 
With at least one group independently selected 
from —OH, -arnino, -halogen, -alkyl, -cycloalkyl, 
-(alkyl)-(cycloalkyl), -(alkyl)-O-(alkyl), —R17, 
and —R18)> —(CH2)0-4—C(O)'(a1ky1)> —(CH2)0 
4—c(o)'(cycloalkyl)> —(CH2)0-4—C(O)—R17> 
—(CH2)0-4—C(O)—R18> —(CH2)0-4—C(O)— 
R19> and —(CH2)0-4—C(O)—R11; 
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[0193] R17 at each occurrence is aryl optionally 
substituted With at least one group indepen 
dently selected from -alkyl (optionally substi 
tuted With at least one group independently 

selected from -alkyl, -halogen, —OH, —SH, 
—NR5R6, —CN, —CF3, and —O-alkyl), 
-halogen, —O-alkyl (optionally substituted 
With at least one group independently selected 

from halogen, —NR21R22, —OH, and —CN), 
cycloalkyl (optionally substituted With at least 
one group independently selected from halo 

gen, —OH, —SH, —CN, —CF3, —O-alkyl, 
and —NR5R6), —C(O)—(alkyl), —S(O)2— 
NR5R6, —C(O)—NR5R6, and —S(O)2-(alkyl); 

[0194] R18 at each occurrence is heteroaryl 
optionally substituted With at least one group 
independently selected from -alkyl (optionally 
substituted With at least one group indepen 
dently selected from alkyl, halogen, —OH, 
—SH, —CN, —CF3, —O-alkyl, and 
—NR5R6), halogen, —O-alkyl (optionally sub 
stituted With at least one group independently 

selected from -halogen, —NR21R22, —OH, and 
—CN), -cycloalkyl (optionally substituted With 
at least one group independently selected from 

-halogen, —OH, —SH, —CN, CF3, —O-alkyl, 
and —NR5R6), —C(O)—(alkyl), —S(O)2— 
NR5R6, —C(O)—NR5R6, and —S(O)2-(alkyl); 

[0195] R19 at each occurrence is heterocy 
cloalkyl Wherein at least one carbon is option 

ally replaced With —C(O)—, —S(O)—, and 
—S(O)2—, Wherein the heterocycloalkyl is 
optionally substituted With at least one group 
independently selected from alkyl (optionally 
substituted With at least one group indepen 
dently selected from -alkyl, -halogen, —OH, 
—SH, —CN, —CF3, —O-alkyl, and 
—NR5R6), -halogen, —O-alkyl (optionally 
substituted With at least one group indepen 

dently selected from -halogen, —OH, —CN, 
—NR21R22, and -cycloalkyl optionally substi 
tuted With at least one group independently 

selected from -halogen, —OH, —SH, —CN, 
—CF3, —O-alkyl, and —NR5R6), —C(O) 
(alkyl), —S(O)2—NR5R6, —C(O)—NR5R6, 
and —S(O)2-(alkyl); 

[0196] R11 at each occurrence is heterocy 
cloalkyl 

[0197] Wherein at least one carbon of the het 
erocycloalkyl is optionally replaced With 
—C(O)—, —S(O)—, and —S(O)2—, 

[0198] Wherein the heterocycloalkyl is option 
ally substituted With at least one group inde 
pendently selected from -alkyl, —O-alkyl, and 
-halogen; 

[0199] R20 is selected from -alkyl, -cycloalkyl, 
—(cHz 0-2—(R17)> and —(CH2)0-2—(R18); 
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[0201] Wherein each aryl and heteroaryl group 
included Within R200 is optionally substituted With at 
least one group independently selected from —R2O5, 
—R21O, and -alkyl optionally substituted With at least 
one group independently selected from R205 and 

R210; 

[0202] Wherein each cycloalkyl or heterocy 
cloalkyl group included Within R200 is optionally 
substituted With at least one group independently 
selected from —R2O5, —R21O, and -alkyl option 
ally substituted With at least one group indepen 
dently selected from R205 and R210; 

[0203] R205 at each occurrence is independently 
selected from -alkyl, -heteroaryl, -heterocycloalkyl, 
-aryl, haloalkoXy, —(CH2)O_3-cycloalkyl, -halogen, 
—(CH2)O_6—OH, —O-phenyl, —SH, —(CH2)0_4— 
C(O>CH3, —<CHZ)O.4—C(O)H, —(cH2)0.4— 
CO2H> —(CH2)0-6—CN> —(CH2)O—6—C(O)— 
NR235R240> —(CH2)O—6—C(O)— 

[0205] R210 at each occurrence is independently 
selected from —OH, —CN, —(CH2)O_4—C(O)H, 
-alkyl (Wherein a carbon atom is optionally replaced 
With —C(O)—, and Wherein a carbon atom is 
optionally substituted With at least one group inde 
pendently selected from R205), —S-alkyl, -halogen, 
—O-alkyl, -haloalkoXy, —NR22OR225, -cycloalkyl 
(optionally substituted With at least one group inde 
pendently selected from R205), —C(O)-alkyl, 
—S(O)2—NR235R240> —C(O)—NR235R240> and 
—S(O)2-alkyl; 

[0206] R215 at each occurrence is independently 
selected from -alkyl, —(CH2)O_2-aryl, —(CH2)O_2 
cycloalkyl, —(CH2)O_2-heteroaryl, and —(CH2)O_2 
heterocycloalkyl, 
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[0207] Wherein the aryl groups included Within 
R215 are optionally substituted With at least one 
group independently selected from R205 and R210, 

[0208] Wherein the heterocycloalkyl and het 
eroaryl groups included Within R215 are optionally 
substituted With at least one group independently 
selected from R210; 

[0209] R220 and R225 at each occurrence are indepen 
dently selected from —H, —OH, -alkyl, —(CH2)O_ 
4—C(O)H, —(CH2)O_4—C(O)CH3, -alkyl-OH, 
—(CH2)O_4—CO2-alkyl, (Wherein alkyl is optionally 
substituted With at least one group independently 
selected from R205), -arninoalkyl, —S(O)2-alkyl, 
—(CH2)O_4—C(O)-alkyl, (Wherein alkyl is option 
ally substituted With at least one group indepen 
dently selected from R205), —(CH2 O_4—C(O)— 
NH2, —(CH2)0_4—C(O)—NH(alkyl), (Wherein 
alkyl is optionally substituted With at least one group 
independently selected from R205), —(CH2)0_4— 
C(O)—N(alkyl)(alkyl), -haloalkyl, —(CH2)O_2-cy 
cloalkyl, -alkyl—O-alkyl, -O-alkyl, -aryl, -het 
eroaryl, and -heterocycloalkyl, 

[0210] Wherein the aryl, heteroaryl and heterocy 
cloalkyl groups included Within R220 and R225 are 
each optionally substituted With at least one group 
independently selected from R270; 

[0211] R270 at each occurrence is independently 
selected from —R2O5, -alkyl (optionally substituted 
With at least one group independently selected from 
R205), -phenyl, -halogen, —O-alkyl, -haloalkoXy, 
—NR235R24O, —OH, —CN, -cycloalkyl (optionally 
substituted With at least one group independently 

selected from R205), —C(O)-alkyl, —S(O)2— 
NR235R24O, —CO—NR235R240, —S(O)2-alkyl, and 
'(CH2)0-4—C(O)H; 

[0212] R235 and R240 at each occurrence are indepen 
dently selected from —H, -alkyl, —C(O)-alkyl, 
—OH, —CF3, —OCH3, —NH—CH3, —N(CH3)2, 
—(CH2)O_4—C(O)—(H or alkyl), —SO2-alkyl, and 
-phenyl; 

[0213] R255 is selected from -hydrogen, —OH, 
—N(R22O)(R225), and —O-alkyl; 

[0214] R5 and R6 are independently selected from 
—H and -alkyl, or 

[0215] R5 and R6, and the nitrogen to Which they are 
attached, form a 5 or 6 rnernbered heterocycloalkyl 
ring; and 

[0216] R7 is independently selected from —H, -alkyl 
(optionally substituted With at least one group inde 
pendently selected from —OH, amino, and halogen), 
-cycloalkyl, and -alkyl-O-alkyl. 

[0217] EXernplary R600 substituents of rnonocyclic, bicy 
clic, or tricyclic heteroaryls include BenZo[4,5]thieno[3,2 
d]pyrirnidin-4-yl, 4,6-Diarnino-[1,3,5]triaZin-2-yl, 3-nitro 
pyridin-2-yl, 5-tri?uorornethyl-pyridin-2-yl, 
8-tri?uorornethyl-quinolin-4-yl, 4-tri?uorornethyl-pyrirni 
din-2-yl, 2-phenyl-quinaZolin-4-yl, 6-Chloro-pyraZin-2-yl, 
pyrirnidin-2-yl, quinolin-2-yl, 3-Chloro-pyraZin-2-yl, 
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4-ethyl-phenyl, 3-tert-Butyl-4-methyl-phenyl, 3-tert-Butyl 
4-tri?uoromethyl-phenyl, 3-tert-Butyl-5-Chloro-phenyl, 
3-tert-Butyl-5-cyano-phenyl, 3-tert-Butyl-S-ethyl-phenyl, 
3-tert-Butyl-5-?uoro-phenyl, 3-tert-Butyl-5-methyl-phenyl, 
3-tert-Butyl-5-tri?uoromethyl-phenyl, 3-tert-Butyl-phenyl, 
3-thiaZol-2-yl-phenyl, 3-thiaZol-4-yl-phenyl, 3-thiophen-3 
yl-phenyl, 3-tri?uoromethyl-phenyl, 4-Acetyl-3-tert-butyl 
phenyl, 4-tert-Butyl-pyridin-2-yl, 4-tert-Butyl-pyrimidin-2 
yl, 5-tert-Butyl-pyridaZin-3-yl, 6-tert-Butyl-pyridaZin-4-yl, 
and 6-tert-Butyl-pyrimidin-4-yl. 

[0234] In another embodiment, the present invention 
encompasses compounds of formula (I) Wherein the 
hydroXyl substituent alpha to the —(CHR1)— group, as 
shoWn in formula (I), may optionally be replaced by —NH2, 
—NH(R8OO), —N(R8OO)(R8OO), —SH, and —SR8OO, Wherein 
—R800 is alkyl optionally substituted With at least one group 
independently selected from R200, R205, R210, R215, R220, 
and R225. 

[0235] The present invention encompasses methods of 
treatment using compounds With structural characteristics 
designed for interacting With their target molecules. Such 
characteristics include at least one moiety capable of inter 
acting With at least one subsite of beta-secretase. Such 
characteristics also include at least one moiety capable of 
enhancing the interaction betWeen the target and at least one 
subsite of beta-secretase. 

[0236] It is preferred that the compounds of formula (I) are 
ef?cacious. For example, it is preferred that the compounds 
of formula (I) decrease the level of beta-secretase using loW 
dosages of the compounds. Preferably, the compounds of 
formula (I) decrease the level of A-beta by at least 10% 
using dosages of 100 mg/kg. It is more preferred that the 
compounds of formula (I) decrease the level of A-beta by at 
least 10% using dosages of less than 100 mg/kg. It is also 
more preferred that the compounds of formula (I) decrease 
the level of A-beta by greater than 10% using dosages of 100 
mg/kg. It is most preferred that the compounds of formula 
(I) decrease the level of A-beta by greater than 10% using 
dosages of less than 100 mg/kg. 

[0237] Another embodiment of the present invention is to 
provide methods of preventing or treating conditions asso 
ciated With amyloidosis using compounds With increased 
oral bioavailability (increased F values). 

[0238] Accordingly, an embodiment of the present inven 
tion is also directed to methods for preventing or treating 
conditions associated With amyloidosis, comprising admin 
istering to a host a therapeutically effective amount of at 
least one compound of formula (I), or a pharmaceutically 
acceptable salt thereof, Wherein R1, R2, and Rc are as 
previously de?ned, and Wherein the compound has an F 
value of at least 10%. 

[0239] Investigation of potential beta-secretase inhibitors 
produced compounds With increased selectivity for beta 
secretase over other aspartyl proteases such as cathepsin, D 
(catD), cathepsin E (catE), HIV protease, and renin. Selec 
tivity Was calculated as a ratio of inhibition (ICSO) values in 
Which the inhibition of beta-secretase Was compared to the 
inhibition of other aspartyl proteases. A compound is selec 
tive When the ICSO value (i.e., concentration required for 
50% inhibition) of a desired target (e.g., beta-secretase) is 
less than the ICSO value of a secondary target (e.g., catD). 
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Alternatively, a compound is selective When its binding 
affinity is greater for its desired target (e.g., beta-secretase) 
versus a secondary target (e.g., catD). Accordingly, methods 
of treatment include administering selective compounds of 
formula (I) having a loWer ICSO value for inhibiting beta 
secretase, or greater binding affinity for beta-secretase, than 
for other aspartyl proteases such as catD, catE, HIV pro 
tease, or renin. A selective compound is also capable of 
producing a higher ratio of desired effects to adverse effects, 
resulting in a safer method of treatment. 

[0240] 

[0241] 

[0242] 
[0243] In another embodiment, at least one compound of 
formula (I) is administered in combination With a pharma 
ceutically acceptable carrier or diluent. 

[0244] In another embodiment, the pharmaceutical com 
positions comprising compounds of formula (I) can be used 
to treat a Wide variety of disorders or conditions including 
AlZheimer’s disease, DoWn’s syndrome or Trisomy 21 
(including mild cognitive impairment (MCI) DoWn’s syn 
drome), hereditary cerebral hemorrhage With amyloidosis of 
the Dutch type, chronic in?ammation due to amyloidosis, 
prion diseases (including CreutZfeldt-Jakob disease, Gerst 
mann-Straussler syndrome, kuru scrapie, and animal 
scrapie), Familial Amyloidotic Polyneuropathy, cerebral 
amyloid angiopathy, other degenerative dementias including 
dementias of miXed vascular and degenerative origin, 
dementia associated With Parkinson’s disease, dementia 
associated With progressive supranuclear palsy and demen 
tia associated With cortical basal degeneration, diffuse LeWy 
body type of AlZheimer’s disease, and frontotemporal 
dementias With parkinsonism (FTDP). 

[0245] In another embodiment, the condition is AlZhe 
imer’s disease. 

[0246] 

In an embodiment, the host is a cell. 

In another embodiment, the host is an animal. 

In another embodiment, the host is human. 

In another embodiment, the condition is dementia. 

[0247] When treating or preventing these diseases, the 
methods of the present invention can either employ the 
compounds of formula (I) individually or in combination, as 
is best for the patient. 

[0248] In treating a patient displaying any of the condi 
tions discussed above, a physician may employ a compound 
of formula (I) immediately and continue administration 
inde?nitely, as needed. In treating patients Who are not 
diagnosed as having AlZheimer’s disease, but Who are 
believed to be at substantial risk for it, the physician may 
start treatment When the patient ?rst experiences early 
pre-AlZheimer’s symptoms, such as memory or cognitive 
problems associated With aging. In addition, there are some 
patients Who may be determined to be at risk for developing 
AlZheimer’s disease through the detection of a genetic 
marker such as APOE4 or other biological indicators that are 
predictive for AlZheimer’s disease and related conditions. 

[0249] In these situations, even though the patient does not 
have symptoms of the disease or condition, administration 
of the compounds of formula (I) may be started before 
symptoms appear, and treatment may be continued inde? 
nitely to prevent or delay the onset of the disease. Similar 
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protocols are provided for other diseases and conditions 
associated With amyloidosis, such as those characteriZed by 
dementia. 

[0250] In an embodiment, the methods of preventing or 
treating conditions associated With amyloidosis, comprising 
administering to a host a composition comprising a thera 
peutically effective amount of at least one compound of 
formula (I), may include beta-secretase compleXed With at 
least one compound of formula (I), or a pharmaceutically 
acceptable salt thereof. 

[0251] An embodiment of the present invention is a 
method of preventing or treating the onset of AlZheimer’s 
disease comprising administering to a patient a therapeuti 
cally effective amount of at least one compound of formula 
(I), or a pharmaceutically acceptable salt thereof, Wherein 
R1, R2, and Rc are as previously de?ned. 

[0252] Another embodiment of the present invention is a 
method of preventing or treating the onset of dementia 
comprising administering to a patient a therapeutically 
effective amount of at least one compound of formula (I), or 
a pharmaceutically acceptable salt thereof, Wherein R1, R2, 
and Rc are as previously de?ned. 

[0253] Another embodiment of the present invention is a 
method of preventing or treating conditions associated With 
amyloidosis by administering to a host an effective amount 
of at least one compound of formula (I), or a pharmaceuti 
cally acceptable salt thereof, Wherein R1, R2, and Rc are as 
previously de?ned. 

[0254] Another embodiment of the present invention is a 
method of preventing or treating AlZheimer’s Disease by 
administering to a host an effective amount of at least one 
compound of formula (I), or a pharmaceutically acceptable 
salt thereof, Wherein R1, R2, and Rc are as previously 
de?ned. 

[0255] Another embodiment of the present invention is a 
method of preventing or treating dementia by administering 
to a host an effective amount of at least one compound of 
formula (I), or a pharmaceutically acceptable salt thereof, 
Wherein R1, R2, and Rc are as previously de?ned. 

[0256] Another embodiment of the present invention is a 
method of inhibiting beta-secretase activity in a cell. This 
method comprises administering to the cell an effective 
amount of at least one compound of formula (I), or a 
pharmaceutically acceptable salt thereof, Wherein R1, R2, 
and Rc are as previously de?ned. 

[0257] Another embodiment of the present invention is, a 
method of inhibiting beta-secretase activity in a host. This 
method comprises administering to the host an effective 
amount of at least one compound of formula (I), or a 
pharmaceutically acceptable salt thereof, Wherein R1, R2, 
and Rc are as previously de?ned. 

[0258] Another embodiment of the present invention is a 
method of inhibiting beta-secretase activity in a host. This 
method comprises administering to the host an effective 
amount of at least one compound of formula (I), or a 
pharmaceutically acceptable salt thereof, Wherein R1, R2, 
and Rc are as previously de?ned, and Wherein the host is a 
human. 

[0259] Another embodiment of the present invention is a 
method of affecting beta-secretase-mediated cleavage of 
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amyloid precursor protein in a patient, comprising admin 
istering a therapeutically effective amount of at least one 
compound of formula (I), or a pharmaceutically acceptable 
salt thereof, Wherein R1, R2, and Rc are as previously 
de?ned. 

[0260] Another embodiment of the present invention is a 
method of inhibiting cleavage of amyloid precursor protein 
at a site betWeen Met596 and Asp597 (numbered for the 
APP-695 amino acid isotype), or at a corresponding site of 
an isotype or mutant thereof, comprising administering a 
therapeutically effective amount of at least one compound of 
formula (I), or a pharmaceutically acceptable salt thereof, 
Wherein R1, R2, and Rc are as previously de?ned. 

[0261] Another embodiment of the present invention is a 
method of inhibiting cleavage of amyloid precursor protein 
or mutant thereof at a site betWeen amino acids, comprising 
administering a therapeutically effective amount of at least 
one compound of formula (I), or a pharmaceutically accept 
able salt thereof, Wherein R1, R2, and Rc are as previously 
de?ned, and Wherein the site betWeen amino acids corre 
sponds to betWeen Met652 and Asp653 (numbered for the 
APP-751 isotype), betWeen Met671 and Asp672 (numbered 
for the APP-770 isotype), betWeen Leu596 and Asp597 of 
the APP-695 SWedish Mutation, betWeen Leu652 and 
Asp653 of the APP-751 SWedish Mutation, or betWeen 
Leu671 and Asp672 of the APP-770 SWedish Mutation. 

[0262] Another embodiment of the present invention is a 
method of inhibiting production of A-beta, comprising 
administering to a patient a therapeutically effective amount 
of at least one compound of formula (I), or a pharmaceuti 
cally acceptable salt thereof, Wherein R1, R2, and Rc are as 
previously de?ned. 

[0263] Another embodiment of the present invention is a 
method of preventing or treating deposition of A-beta, 
comprising administering a therapeutically effective amount 
of at least one compound of formula (I), or a pharmaceuti 
cally acceptable salt thereof, Wherein R1, R2, and Rc are as 
previously de?ned. 

[0264] Another embodiment of the present invention is a 
method of preventing, delaying, halting, or reversing a 
disease characteriZed by A-beta deposits or plaques, com 
prising administering a therapeutically effective amount of 
at least one compound of formula (I), or a pharmaceutically 
acceptable salt thereof, Wherein R1, R2, and Rc are as 
previously de?ned. 

[0265] In another embodiment, the A-beta deposits or 
plaques are in a human brain. 

[0266] Another embodiment of the present invention is a 
method of preventing, delaying, halting, or reversing a 
condition associated With a pathological form of A-beta in a 
host comprising administering to a patient in need thereof an 
effective amount of at least one compound of formula (I), or 
a pharmaceutically acceptable salt thereof, Wherein R1, R2, 
and Rc are as previously de?ned. 

[0267] Another embodiment of the present invention is a 
method of inhibiting the activity of at least one aspartyl 
protease in a patient in need thereof, comprising adminis 
tering a therapeutically effective amount of at least one 
compound of formula (I), or a pharmaceutically acceptable 
salt thereof to the patient, Wherein R1, R2, and Rc are as 
previously de?ned. 
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[0268] In another embodiment, the at least one aspartyl 
protease is beta-secretase. 

[0269] Another embodiment of the present invention is a 
method of interacting an inhibitor With beta-secretase, com 
prising administering to a patient in need thereof a thera 
peutically effective amount of at least one compound of 
formula (I), or, a pharmaceutically acceptable salt thereof, 
Wherein R1, R2, and Rc are as previously de?ned, and 
Wherein the at least one compound interacts With at least one 
beta-secretase subsite such as S1, S1‘, or S2‘. 

[0270] Another embodiment of the present invention is a 
method of selecting a compound of formula (I) Wherein the 
pharmacokinetic parameters are adjusted for an increase in 
desired effect (e.g., increased brain uptake). 

[0271] Another embodiment of the present invention is a 
method of selecting a compound of formula (I) Wherein 
CmaX, TmaX, and/or half-life are adjusted to provide for 
maXimum ef?cacy. 

[0272] Another embodiment of the present invention is a 
method of treating a condition in a patient, comprising 
administering a therapeutically effective amount of at least 
one compound of formula (I), or a pharmaceutically accept 
able salt, derivative or biologically active metabolite thereof, 
to the patient, Wherein R1, R2, and Rc are as previously 
de?ned. 

[0273] In another embodiment, the condition is AlZhe 
imer’s disease. 

[0274] In another embodiment, the condition is dementia. 

[0275] In another embodiment of the present invention, 
the compounds of formula (I) are administered in oral 
dosage form. The oral dosage forms are generally adminis 
tered to the patient 1, 2, 3, or 4 times daily. It is preferred that 
the compounds be administered either three or feWer times 
daily, more preferably once or tWice daily. It is preferred 
that, Whatever oral dosage form is used, it be designed so as 
to protect the compounds from the acidic environment of the 
stomach. Enteric coated tablets are Well knoWn to those 
skilled in the art. In addition, capsules ?lled With small 
spheres, each coated to be protected from the acidic stom 
ach, are also Well knoWn to those skilled in the art. 

[0276] Therapeutically effective amounts include, for 
eXample, oral administration from about 0.1 mg/day to about 
1,000 mg/day, parenteral, sublingual, intranasal, intrathecal 
administration from about 0.2 mg/day to about 100 mg/day, 
depot administration and implants from about 0.5 mg/day to 
about 50 mg/day, topical administration from about 0.5 
mg/day to about 200 mg/day, and rectal administration from 
about 0.5 mg/day to about 500 mg/day. 

[0277] When administered orally, an administered amount 
therapeutically effective to inhibit beta-secretase activity, to 
inhibit A-beta production, to inhibit A-beta deposition, or to 
treat or prevent AlZheimer’s disease is from about 0.1 
mg/day to about 1,000 mg/day. 

[0278] In various embodiments, the therapeutically effec 
tive amount may be administered in, for eXample, pill, 
tablet, capsule, poWder, gel, or eliXir form, and/or combi 
nations thereof. It is understood that, While a patient may be 
started at one dose or method of administration, that dose or 
method of administration may be varied over time as the 
patient’s condition changes. 
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[0279] Another embodiment of the present invention is a 
method of prescribing a medication for preventing, delaying, 
halting, or reversing disorders, conditions or diseases asso 
ciated With amyloidosis. The method includes identifying in 
a patient symptoms associated With disorders, conditions or 
diseases associated With amyloidosis, and prescribing at 
least one dosage form of at least one compound of formula 
(I), or a pharmaceutically acceptable salt, to the patient, 
Wherein R1, R2, and Rc are as previously de?ned. 

[0280] Another embodiment of the present invention is an 
article of manufacture, comprising (a) at least one dosage 
form of at least one compound of formula (I), or a pharma 
ceutically acceptable salt thereof, Wherein R1, R2, and Rc 
are as previously de?ned, (b) a package insert providing that 
a dosage form comprising a compound of formula (I) should 
be administered to a patient in need of therapy for disorders, 
conditions or diseases associated With amyloidosis, and (c) 
at least one container in Which at least one dosage form of 
at least one compound of formula (I) is stored. 

[0281] Another embodiment of the present invention is a 
packaged pharmaceutical composition for treating condi 
tions related to amyloidosis, comprising (a) a container 
Which holds an effective amount of at least one compound 
of formula (I), or a pharmaceutically acceptable salt thereof, 
and (b) instructions for using the pharmaceutical composi 
tion. 

[0282] Another embodiment of the present invention is an 
article of manufacture, comprising (a) a therapeutically 
effective amount of at least one compound of formula (I), or 
a stereoisomer, or pharmaceutically acceptable salt thereof, 
Wherein R1, R2, and Rc are as previously de?ned, (b) a 
package insert providing an oral dosage form should be 
administered to a patient in need of therapy for disorders, 
conditions or diseases associated With amyloidosis, and (c) 
at least one container comprising at least one oral dosage 
form of at least one compound of formula 

[0283] Another embodiment of the present invention is an 
article of manufacture, comprising (a) at least one oral 
dosage form of at least one compound of formula (I), or a 
pharmaceutically acceptable salt thereof, Wherein R1, R2, 
and Rc are as previously de?ned, in a dosage amount 
ranging from about 2 mg to about 1000 mg, associated With 
(b) a package insert providing that an oral dosage form 
comprising a compound of formula (I) in a dosage amount 
ranging from about 2 mg to about 1000 mg should be 
administered to a patient in need of therapy for disorders, 
conditions or diseases associated With amyloidosis, and (c) 
at least one container in Which at least one oral dosage form 
of at least one compound of formula (I) in a dosage amount 
ranging from about 2 mg to about 1000 mg is stored. 

[0284] Another embodiment of the present invention is an 
article of manufacture, comprising (a) at least one oral 
dosage form of at least one compound of formula (I) in a 
dosage amount ranging from about 2 mg to about 1000 mg 
in combination With (b) at least one therapeutically active 
agent, associated With (c) a package insert providing that an 
oral dosage form comprising a compound of formula (I) in 
a dosage amount ranging from about 2 mg to about 1000 mg 
in combination With at least one therapeutically active agent 
should be administered to a patient in need of therapy for 
disorders, conditions or diseases associated With amyloido 
sis, and (d) at least one container in Which at least one 
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dosage form of at least one compound of formula (I) in a 
dosage amount ranging from about 2 mg to about 1000 mg 
in combination With a therapeutically active agent is stored. 

[0285] Another embodiment of the present invention is an 
article of manufacture, comprising (a) at least one parenteral 
dosage form of at least one compound of formula (I) in a 
dosage amount ranging from about 0.2 mg/mL to about 50 
mg/mL, associated With (b) a package insert providing that 
a parenteral dosage form comprising a compound of formula 
(I) in a dosage amount ranging from about 0.2 mg/mL to 
about 50 mg/mL should be administered to a patient in need 
of therapy for disorders, conditions or diseases associated 
With amyloidosis, and (c) at least one container in Which at 
least one parenteral dosage form of at least one compound 
of formula (I) in a dosage amount ranging from about 0.2 
mg/mL to about 50 mg/mL is stored. 

[0286] Another embodiment of the present invention is an 
article of manufacture comprising (a) a medicament com 
prising an effective amount of at least one compound of 
formula (I) in combination With active and/or inactive 
pharmaceutical agents, (b) a package insert providing that an 
effective amount of at least one compound of formula (I) 
should be administered to a patient in need of therapy for 
disorders, conditions or diseases associated With amyloido 
sis, and (c) a container in Which a medicament comprising 
an effective amount of at least one compound of formula (I) 
in combination With a therapeutically active and/or inactive 
agent is stored. 

[0287] In another embodiment, the therapeutically active 
agent is selected from an antioxidant, an anti-in?ammatory, 
a gamma-secretase inhibitor, a neurotrophic agent, an acetyl 
cholinesterase inhibitor, a statin, an A-beta, and/or an anti 
A-beta antibody. 

[0288] Another embodiment of the present invention is a 
method of producing a beta-secretase complex comprising 
exposing beta-secretase to a compound of formula (I), or a 
pharmaceutically acceptable salt thereof, in a reaction mix 
ture under conditions suitable for the production of the 
complex. 

[0289] Another embodiment of the present invention is a 
manufacture of a medicament for preventing, delaying, 
halting, or reversing AlZheimer’s disease, comprising add 
ing an effective amount of at least one compound of formula 
(I) to a pharmaceutically acceptable carrier. 

[0290] Another embodiment of the present invention pro 
vides a method of selecting a beta-secretase inhibitor com 
prising targeting at least one moiety of at least one formula 
(I) compound, or a pharmaceutically acceptable salt thereof, 
to interact With at least one beta-secretase subsite such as, 
but not limited to, S1, S1‘, or S2‘. 

[0291] The methods of treatment described herein include 
administering the compounds of formula (I) orally, parenter 
ally (via intravenous injection (IV), intramuscular injection 
(IM), depo-IM, subcutaneous injection (SC or SQ), or 
depo-SQ), sublingually, intranasally (inhalation), intrathe 
cally, topically, or rectally. Dosage forms knoWn to those 
skilled in the art are suitable for delivery of the compounds 
of formula 

[0292] In treating or preventing the above diseases, the 
compounds of formula (I) are administered using a thera 
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peutically effective amount. The therapeutically effective 
amount Will vary depending on the particular compound 
used and the route of administration, as is knoWn to those 
skilled in the art. 

[0293] The compositions are preferably formulated as 
suitable pharmaceutical preparations, such as for example 
but not limited to, pill, tablet, capsule, poWder, gel, or elixir 
form, and/or combinations thereof, for oral administration or 
in sterile solutions or suspensions for parenteral administra 
tion. Typically the compounds described above are formu 
lated into pharmaceutical compositions using techniques 
and/or procedures Well knoWn in the art. 

[0294] For example, a therapeutically effective amount of 
a compound or mixture of compounds of formula (I), or a 
physiologically acceptable salt is combined With a physi 
ologically acceptable vehicle, carrier, binder, preservative, 
stabiliZer, ?avor, and the like, in a unit dosage form as called 
for by accepted pharmaceutical practice, and as de?ned 
herein. The amount of active substance in those composi 
tions or preparations is such that a suitable dosage in the 
range indicated is obtained. The compound concentration is 
effective for delivery of an amount upon administration that 
lessens or ameliorates at least one symptom of the disorder 
for Which the compound is administered. For example, the 
compositions can be formulated in a unit dosage form, each 
dosage containing from about 2 mg to about 1000 mg. 

[0295] The active ingredient may be administered in a 
single dose, or may be divided into a number of smaller 
doses to be administered at intervals of time. It is understood 
that the precise dosage and duration of treatment is a 
function of the disease or condition being treated and may be 
determined empirically using knoWn testing protocols or by 
extrapolation from in vivo or in vitro test data. It is to be 
noted that concentrations and dosage values may also vary 
With the severity of the condition to be alleviated. It is also 
to be understood that the precise dosage and treatment 
regimens may be adjusted over time according to the indi 
vidual need and the professional judgment of the person 
administering or supervising the administration of the com 
positions, and that the concentration ranges set forth herein 
are exemplary only and are not intended to limit the scope 
or practice of the claimed compositions. A dosage and/or 
treatment method for any particular patient also may depend 
on, for example, the age, Weight, sex, diet, and/or health of 
the patient, the time of administration, and/or any relevant 
drug combinations or interactions. 

[0296] To prepare compositions to be employed in the 
methods of treatment, at least one compound of formula (I) 
is mixed With a suitable pharmaceutically acceptable carrier. 
Upon mixing or addition of the compound(s), the resulting 
mixture may be a solution, suspension, emulsion, or the like. 
Liposomal suspensions may also be suitable as pharmaceu 
tically acceptable carriers. These may be prepared according 
to methods knoWn to those skilled in the art. The form of the 
resulting mixture depends upon a number of factors, includ 
ing the intended mode of administration and the solubility of 
the compound in the selected carrier or vehicle. An effective 
concentration is sufficient for lessening or ameliorating at 
least one symptom of the disease, disorder, or condition 
treated and may be empirically determined. 

[0297] Pharmaceutical carriers or vehicles suitable for 
administration of the compounds provided herein include 






































































































































































































































































































































