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BACKGROUND 

0009 Amyloidosis refers to a pathological condition 
characterized by the presence of amyloid fibrils. Amyloid is 
a generic term referring to a group of diverse but specific 
protein deposits (intracellular or extracellular) which are 
seen in a number of different diseases. Though diverse in 
their occurrence, all amyloid deposits have common mor 
phologic properties, stain with specific dyes (e.g., Congo 
red), and have a characteristic red-green birefringent appear 
ance in polarized light after staining. They also share com 
mon ultrastructural features and common X-ray diffraction 
and infrared spectra. 
0010 Amyloid-related diseases can either be restricted to 
one organ or spread to several organs. The first instance is 
referred to as “localized amyloidosis” while the second is 
referred to as “systemic amyloidosis.” 
0011. Some amyloid diseases can be idiopathic, but most 
of these diseases appear as a complication of a previously 
existing disorder. For example, primary amyloidosis (AL 
amyloid) can appear without any other pathology or can 
follow plasma cell dyscrasia or multiple myeloma. 
0012 Secondary amyloidosis is usually seen associated 
with chronic infection (such as tuberculosis) or chronic 
inflammation (such as rheumatoid arthritis). A familial form 
of secondary amyloidosis is also seen in other types of 
familial amyloidosis, e.g., Familial Mediterranean Fever 
(FMF). This familial type of amyloidosis is genetically 
inherited and is found in specific population groups. In both 
primary and secondary amyloidosis, deposits are found in 
several organs and are thus considered systemic amyloid 
diseases. 

0013 “Localized amyloidoses’ are those that tend to 
involve a single organ system. Different amyloids are also 
characterized by the type of protein present in the deposit. 
For example, neurodegenerative diseases such as scrapie, 
bovine spongiform encephalitis, Creutzfeldt-Jakob disease, 
and the like are characterized by the appearance and accu 
mulation of a protease-resistant form of a prion protein 
(referred to as AScror PrP-27) in the central nervous system. 
Similarly, Alzheimer's disease, another neurodegenerative 
disorder, is characterized by neuritic plaques and neu 
rofibrillary tangles. In this case, the amyloid plaques found 
in the parenchyma and the blood vessel is formed by the 
deposition of fibrillar A? amyloid protein. Other diseases 
Such as adult-onset diabetes (type II diabetes) are charac 
terized by the localized accumulation of amyloid fibrils in 
the pancreas. 
0014. Once these amyloids have formed, there is no 
known, widely accepted therapy or treatment which signifi 
cantly dissolves amyloid deposits in situ, prevents further 
amyloid deposition or prevents the initiation of amyloid 
deposition. 
00.15 Each amyloidogenic protein has the ability to 
undergo a conformational change and to organize into 
B-sheets and form insoluble fibrils which may be deposited 
extracellularly or intracellularly. Each amyloidogenic pro 
tein, although different in amino acid sequence, has the same 
property of forming fibrils and binding to other elements 
Such as proteoglycan, amyloid P and complement compo 
nent. Moreover, each amyloidogenic protein has amino acid 
sequences which, although different, show similarities Such 
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as regions with the ability to bind to the glycosaminoglycan 
(GAG) portion of proteoglycan (referred to as the GAG 
binding site) as well as other regions which promote B-sheet 
formation. Proteoglycans are macromolecules of various 
sizes and structures that are distributed almost everywhere in 
the body. They can be found in the intracellular compart 
ment, on the Surface of cells, and as part of the extracellular 
matrix. The basic structure of all proteoglycans is comprised 
of a core protein and at least one, but frequently more, 
polysaccharide chains (GAGS) attached to the core protein. 
Many different GAGs have been discovered including chon 
droitin Sulfate, dermatan Sulfate, keratan Sulfate, heparin, 
and hyaluronan. 
0016. In specific cases, amyloid fibrils, once deposited, 
can become toxic to the Surrounding cells. For example, the 
AB fibrils organized as senile plaques have been shown to be 
associated with dead neuronal cells, dystrophic neurites, 
astrocytosis, and microgliosis in patients with Alzheimer's 
disease. When tested in vitro, oligomeric (soluble) as well as 
fibrillar AB peptide was shown to be capable of triggering an 
activation process of microglia (brain macrophages), which 
would explain the presence of microgliosis and brain inflam 
mation found in the brain of patients with Alzheimer's 
disease. Both oligomeric and fibrillar A? peptide can also 
induce neuronal cell death in vitro. See, e.g., M P Lambert, 
et al., Proc. Natl. Acad. Sci. USA 95, 6448-53 (1998). 
0017. In another type of amyloidosis seen in patients with 
type II diabetes, the amyloidogenic protein IAPP, when 
organized in oligomeric forms or in fibrils, has been shown 
to induce B-islet cell toxicity in vitro. Hence, appearance of 
IAPP fibrils in the pancreas of type II diabetic patients 
contributes to the loss of the B islet cells (Langerhans) and 
organ dysfunction which can lead to insulinemia. 
0018. Another type of amyloidosis is related to B micro 
globulin and is found in long-term hemodialysis patients. 
Patients undergoing long term hemodialysis will develop 
B-microglobulin fibrils in the carpal tunnel and in the 
collagen rich-tissues in several joints. This causes severe 
pains, joint Stiffness and Swelling. 
0.019 Amyloidosis is also characteristic of Alzheimer's 
disease. Alzheimer's disease is a devastating disease of the 
brain that results in progressive memory loss leading to 
dementia, physical disability, and death over a relatively 
long period of time. With the aging populations in developed 
countries, the number of Alzheimer's patients is reaching 
epidemic proportions. 

0020 People suffering from Alzheimer's disease develop 
a progressive dementia in adulthood, accompanied by three 
main structural changes in the brain: diffuse loss of neurons 
in multiple parts of the brain; accumulation of intracellular 
protein deposits termed neurofibrillary tangles; and accu 
mulation of extracellular protein deposits termed amyloid or 
senile plaques, Surrounded by misshapen nerve terminals 
(dystrophic neurites) and activated microglia. (microgliosis 
and astrocytosis). A main constituent of these amyloid 
plaques is the amyloid-fi peptide (AB), a 39-43 amino-acid 
protein that is produced through cleavage of the B-amyloid 
precursor protein (APP). Extensive research has been con 
ducted on the relevance of AB deposits in Alzheimer's 
disease, see, e.g., Selkoe, Trends in Cell Biology 8, 447-453 
(1998). A? naturally arises from the metabolic processing of 
the amyloid precursor protein (APP) in the endoplasmic 
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reticulum (“ER), the Golgi apparatus, or the endosomal 
lysosomal pathway, and most is normally secreted as a 40 
(“AB1-40') or 42 (“A?31-42) amino acid peptide (Selkoe, 
Annu. Rev. Cell Biol. 10, 373–403 (1994)). A role for AB as 
a primary cause for Alzheimer's disease is Supported by the 
presence of extracellular AB deposits in senile plaques of 
Alzheimer's disease, the increased production of AB in cells 
harboring mutant Alzheimer's disease associated genes, e.g., 
amyloid precursor protein, presenilin I and presenilin II; and 
the toxicity of extracellular soluble (oligomeric) or fibrillar 
AB to cells in culture. See, e.g., Gervais, Eur: Biopharm. 
Review, 40-42 (Autumn 2001); May, DDT6, 459-62 (2001). 
Although symptomatic treatments exist for Alzheimer's 
disease, this disease cannot be prevented or cured at this 
time. 

0021 Alzheimer's disease is characterized by diffuse and 
neuritic plaques, cerebral angiopathy, and neurofibrillary 
tangles. Plaque and blood vessel amyloid is believed to be 
formed by the deposition of insoluble AB amyloid protein, 
which may be described as diffuse or fibrillary. Both soluble 
oligomeric A? and fibrillar AB are also believed to be 
neurotoxic and inflammatory. 
0022. Another type of amyloidosis is cerebral amyloid 
angiopathy (CAA). CAA is the specific deposition of amy 
loid-fi fibrils in the walls of leptomingeal and cortical 
arteries, arterioles and veins. It is commonly associated with 
Alzheimer's disease, Down's syndrome and normal aging, 
as well as with a variety of familial conditions related to 
stroke or dementia (see Frangione et al., Amyloid: J. Protein 
Folding Disord. 8, Suppl. 1, 36-42 (2001)). 

0023 Presently available therapies for treatment of 
B-amyloid diseases are almost entirely symptomatic, pro 
viding only temporary or partial clinical benefit. Although 
Some pharmaceutical agents have been described that offer 
partial symptomatic relief, no comprehensive pharmacologi 
cal therapy is currently available for the prevention or 
treatment of, for example, Alzheimer's disease. 

SUMMARY OF THE INVENTION 

0024. The present invention relates to the use of certain 
compounds in the treatment of amyloid-related diseases. In 
particular, the invention relates to a method of treating or 
preventing an amyloid-related disease in a Subject compris 
ing administering to the Subject a therapeutic amount of a 
compound of the invention. The invention also pertains to 
each of the novel compounds of the invention as described 
herein. Among the compounds for use in the invention are 
those according to the following Formulae, such that, when 
administered, amyloid fibril formation, organ specific dys 
function (e.g., neurodegeneration), or cellular toxicity is 
reduced or inhibited. 

0025. In one embodiment, the invention pertains, at least 
in part to compounds of Formula I: 

(I) 

n-Nas1 
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wherein: 

0026) R' is a substituted or unsubstituted cycloalkyl, 
heterocyclic, aryl, arylcycloalkyl, bicyclic or tricyclic ring, 
a bicyclic or tricyclic fused ring group, or a substituted or 
unsubstituted C-Co alkyl group; 
0027 R’ is selected from a group consisting of hydrogen, 
alkyl, mercaptoalkyl, alkenyl, alkynyl, cycloalkyl, aryl, ary 
lalkyl, thiazolyl, triazolyl, imidazolyl, benzothiazolyl, and 
benzoimidazolyl; 

0028) Y is SOX, OSOX", or SSO, X"; 
0029 X" is hydrogen, a cationic group, or an ester 
forming group (i.e., as in a prodrug, which are described 
elsewhere herein); and 
0030) each of L' and L is independently a substituted or 
unsubstituted C-C alkyl group or absent, or a pharmaceu 
tically acceptable salt thereof, provided that when R' is 
alkyl, L' is absent. 
0031. In another embodiment, the invention pertains, at 
least in part to compounds of Formula II: 

(II) 
R2 O 

wherein: 

0032) R' is a substituted or unsubstituted cyclic, bicyclic, 
tricyclic, or benzoheterocyclic group or a Substituted or 
unsubstituted C-C alkyl group: 
0033 R’ is hydrogen, alkyl, mercaptoalkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, arylalkyl, thiazolyl, triazolyl, imi 
dazolyl, benzothiazolyl, benzoimidazolyl, or linked to R' to 
form a heterocycle; 

0034) Y is SOX, OSOX", or SSOX: 
0035 X" is hydrogen, a cationic group, or an ester 
forming moiety; 

0036) 
0037 n is 1, 2, 3, or 4: 
0038 L is substituted or unsubstituted C-C alkyl group 
or absent, or a pharmaceutically acceptable salt thereof, 
provided that when R' is alkyl, L is absent. 
0039. In yet another embodiment, the invention pertains, 
at least in part to compounds of Formula III: 

m is 0 or 1; 

(III) 
R4a 

R4 RR5a 
O 

R3 

3 -cis--A-R' R 3. 

O 

R7 R6 
R7a R6a 
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wherein: 

0040 A is nitrogen or oxygen; 
0041) R' is hydrogen, salt-forming cation, ester forming 
group, —(CH2)-Q, or when A is nitrogen, A and R' taken 
together may be the residue of a natural or unnatural amino 
acid or a salt or ester thereof; 
0042 Q is hydrogen, thiazolyl, triazolyl, imidazolyl, ben 
Zothiazolyl, or benzoimidazolyl: 
0.043 x is 0, 1, 2, 3, or 4: 
0044) n is 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 
0045 R, Re, R, Re, R, Re, R, Roe, R7 and R7 are 
each independently hydrogen, alkyl, mercaptoalkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, alkylcarbonyl, arylcarbonyl, 
alkoxycarbonyl, cyano, halogen, amino, tetrazolyl, or two R 
groups on adjacent ring atoms taken together with the ring 
atoms form a double bond, provided that one of R. R. R. 
R,R,R,R,R, R7 and R7 is a moiety of Formula IIIa: 

(IIIa) 

RE (CH2)m 

RC RE 

RD 

wherein: 

0046 m is 0, 1, 2, 3, or 4: 
0047 R. R. R. RP, and Rare independently selected 
from a group of hydrogen, halogen, hydroxyl, alkyl, alkoxyl, 
halogenated alkyl, mercaptoalkyl, alkenyl, alkynyl, 
cycloalkyl, aryl, cyano, thiazolyl, triazolyl, imidazolyl, tet 
razolyl, benzothiazolyl, and benzoimidazolyl; and pharma 
ceutically acceptable salts and esters thereof, provided that 
said compound is not 3-(4-phenyl-1,2,3,6-tetrahydro-1-py 
ridyl)-1-propanesulfonic acid. 
0048. In yet another embodiment, the invention pertains 
at least in part to compounds of Formula IV: 

(IV) 

R4a 
R9 R8 R4 R5 R5a 

R10 (CH2)-N -cis--- 
O 

RI R12 R7 R6 
R7a R6a 

wherein: 

0049 A is nitrogen or oxygen; 
0050) R' is hydrogen, salt-forming cation, ester forming 
group, —(CH2)-Q, or when A is nitrogen, A and R' taken 
together may be the residue of a natural or unnatural amino 
acid or a salt or ester thereof; 
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0051 Q is hydrogen, thiazolyl, triazolyl, imidazolyl, ben 
Zothiazolyl, or benzoimidazolyl: 

0.052 x is 0, 1, 2, 3, or 4: 
0053 n is 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 
0054) R, R., R., Re, R, R, R7, and R7 are each 
independently hydrogen, alkyl, mercaptoalkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, alkylcarbonyl, arylcarbonyl, 
alkoxycarbonyl, cyano, halogen, amino, tetrazolyl, R" and 
R taken together, with the ring atoms they are attached to, 
form a double bond, or R and R” taken together, with the 
ring atoms they are attached to, form a double bond; 
0055 m is 0, 1, 2, 3, or 4: 
0056 R. R. R', R', and R'' are independently 
selected from a group of hydrogen, halogen, hydroxyl, alkyl, 
alkoxyl, halogenated alkyl, mercaptoalkyl, alkenyl, alkynyl, 
cycloalkyl, aryl, cyano, thiazolyl, triazolyl, imidazolyl, tet 
razolyl, benzothiazolyl, and benzoimidazolyl, and pharma 
ceutically acceptable salts and esters thereof. 
0057. In another embodiment, the invention includes 
compounds of Formula V: 

(V) 
R 15 O 

O 

wherein: 

0.058 A is nitrogen or oxygen; 
0059) R' is hydrogen, salt-forming cation, ester forming 
group, -(CH2),-Q or when A is nitrogen, A and R' taken 
together may be the residue of a natural or unnatural amino 
acid or a salt or ester thereof; 
0060 Q is hydrogen, thiazolyl, triazolyl, imidazolyl, ben 
Zothiazolyl, or benzoimidazolyl: 

0061 x is 0, 1, 2, 3, or 4: 
0062 n is 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 
0063 aa is a natural or unnatural amino acid residue: 
0064 m is 0, 1, 2, or 3: 
0065 
0066) R' is hydrogen, alkyl or aryl, and pharmaceuti 
cally acceptable salts and prodrugs thereof. 

0067. In another embodiment, the invention includes 
compounds of the Formula VI: 

R'' is hydrogen or protecting group; 

(VI) 
R22 

R21 Y O 
\ || 
-(-)-cis--A-R' R23 l 

R20 
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wherein: 

0068 n is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 
0069 A is oxygen or nitrogen; 
0070) R' is hydrogen, salt-forming cation, ester forming 
group, —(CH2)-Q, or when A is nitrogen, A and R' taken 
together may be the residue of a natural or unnatural amino 
acid or a salt or ester thereof; 
0071 Q is hydrogen, thiazolyl, triazolyl, imidazolyl, ben 
Zothiazolyl, or benzoimidazolyl: 
0072 x is 0, 1, 2, 3, or 4: 
0073) R' is hydrogen, alkyl or aryl; 
0074) Y is oxygen, sulfur, or nitrogen; 
0075 Y is carbon, nitrogen, or oxygen; 
0076) R' is hydrogen, alkyl, amino, mercaptoalkyl, alk 
enyl, alkynyl, cycloalkyl, aryl, arylalkyl, thiazolyl, triazolyl, 
tetrazolyl, imidazolyl, benzothiazolyl, or benzoimidazolyl: 
0.077 R’ is hydrogen, alkyl, mercaptoalkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, arylalkyl, thiazolyl, triazolyl, tet 
razolyl, imidazolyl, benzothiazolyl, benzoimidazolyl, or 
absent if Y is oxygen; 
0078 R’ is hydrogen, alkyl, mercaptoalkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, arylalkyl, thiazolyl, triazolyl, tet 
razolyl, imidazolyl, benzothiazolyl, benzoimidazolyl; or R’ 
is hydrogen, hydroxyl, alkoxy or aryloxy if Y is nitrogen; 
or R’ is absent if Y is oxygen or sulfuror R’ and R may 
be linked to form a cyclic moiety if Y is nitrogen; 
0079 R’ is hydrogen, alkyl, amino, mercaptoalkyl, alk 
enyl, alkynyl, cycloalkyl, aryl, arylalkyl, thiazolyl, triazolyl, 
tetrazolyl, imidazolyl, benzothiazolyl, or benzoimidazolyl, 
or absent if Y is nitrogen or oxygen; 
0080 or pharmaceutically acceptable salts thereof. 
0081. In another embodiment, the invention includes 
compounds of Formula VII: 

(VII) 

O 

Y-ch-s-cis--a-R 
(RG)-(– R24 O 

wherein: 

0082) n is 2, 3, or 4: 
0083) A is oxygen or nitrogen; 
0084) R' is hydrogen, salt-forming cation, ester forming 
group, —(CH2)-Q, or when A is nitrogen, A and R' taken 
together may be the residue of a natural or unnatural amino 
acid or a salt or ester thereof; 
0085 Q is hydrogen, thiazolyl, triazolyl, imidazolyl, ben 
Zothiazolyl, or benzoimidazolyl: 
0.086 X is 0, 1, 2, 3, or 4: 
0087 G is a direct bond or oxygen, nitrogen, or sulfur, 
0088 Z is 0, 1, 2, 3, 4, or 5: 
0089 m is 0 or 1: 
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0090) R' is selected from a group consisting of hydro 
gen, alkyl, mercaptoalkyl, alkenyl, alkynyl, aroyl, alkylcar 
bonyl, aminoalkylcarbonyl, cycloalkyl, aryl, arylalkyl, thia 
Zolyl, triazolyl, imidazolyl, benzothiazolyl, and 
benzoimidazolyl; 
0091 each R is independently selected from hydrogen, 
halogen, cyano, hydroxyl, alkoxy, thiol, amino, nitro, alkyl, 
aryl, carbocyclic, or heterocyclic, and pharmaceutically 
acceptable salts thereof. 
0092. In one embodiment, the compounds disclosed 
herein prevent or inhibit amyloid protein assembly into 
insoluble fibrils which, in vivo, are deposited in various 
organs, or it favors clearance of pre-formed deposits or 
slows deposition in patients already having deposits. In 
another embodiment, the compound may also prevent the 
amyloid protein, in its soluble, oligomeric form or in its 
fibrillar form, from binding or adhering to a cell surface and 
causing cell damage or toxicity. In yet another embodiment, 
the compound may block amyloid-induced cellular toxicity 
or macrophage activation. In another embodiment, the com 
pound may block amyloid-induced neurotoxicity or micro 
glial activation. In another embodiment, the compound 
protects cells from amyloid induced cytotoxicity of B-islet 
cells. In another embodiment, the compound may enhance 
clearance from a specific organ, e.g., the brain or it decreases 
concentration of the amyloid protein in Such a way that 
amyloid fibril formation is prevented in the targeted organ. 
0093. The compounds of the invention may be adminis 
tered therapeutically or prophylactically to treat diseases 
associated with amyloid fibril formation, aggregation or 
deposition. The compounds of the invention may act to 
ameliorate the course of an amyloid related disease using 
any of the following mechanisms (this list is meant to be 
illustrative and not limiting): slowing the rate of amyloid 
fibril formation or deposition; lessening the degree of amy 
loid deposition; inhibiting, reducing, or preventing amyloid 
fibril formation; inhibiting neurodegeneration or cellular 
toxicity induced by amyloid; inhibiting amyloid induced 
inflammation; enhancing the clearance of amyloid; or favor 
ing the degradation of amyloid protein prior to its organi 
zation in fibrils. 

0094. The compounds of the invention may be adminis 
tered therapeutically or prophylactically to treat diseases 
associated with amyloid-fi fibril formation, aggregation or 
deposition. The compounds of the invention may act to 
ameliorate the course of an amyloid-fi related disease using 
any of the following mechanisms (this list is meant to be 
illustrative and not limiting): slowing the rate of amyloid-f 
fibril formation or deposition; lessening the degree of amy 
loid-fi deposition; inhibiting, reducing, or preventing amy 
loid-fi fibril formation; inhibiting neurodegeneration or cel 
lular toxicity induced by amyloid-f; inhibiting amyloid-f 
induced inflammation; enhancing the clearance of amy 
loid-fi from the brain; or favoring the degradation of amy 
loid-fi protein prior to its organization in fibrils. 
0.095 Therapeutic compounds of the invention may be 
effective in controlling amyloid-fi deposition either follow 
ing their entry into the brain (following penetration of the 
blood brain barrier) or from the periphery. When acting from 
the periphery, a compound may alter the equilibrium of AB 
between the brain and the plasma so as to favor the exit of 
A? from the brain. It may also increase the catabolism of 
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neuronal A? and change the rate of exit from the brain. An 
increase in the exit of A? from the brain would result in a 
decrease in AB brain and cerebral spinal fluid (CSF) con 
centration and therefore favor a decrease in AB deposition. 
Alternatively, compounds that penetrate the brain could 
control deposition by acting directly on brain AB e.g., by 
maintaining it in a non-fibrillar form, favoring its clearance 
from the brain, or by slowing down APP processing. These 
compounds could also prevent AB in the brain from inter 
acting with the cell surface and therefore prevent neurotox 
icity, neurodegeneration or inflammation. They may also 
decrease AB production by activated microglia. The com 
pounds may also increase degradation by macrophages or 
neuronal cells. 

0096. In one embodiment, the method is used to treat 
Alzheimer's disease (e.g., sporadic, familial, or early AD). 
The method can also be used prophylactically or therapeu 
tically to treat other clinical occurrences of amyloid-f 
deposition, such as in Down's syndrome individuals and in 
patients with cerebral amyloid angiopathy (“CAA) or 
hereditary cerebral hemorrhage. 
0097. In another embodiment, the method is used to treat 
mild cognitive impairment. Mild Cognitive Impairment 
(“MCI) is a condition characterized by a state of mild but 
measurable impairment in thinking skills, which is not 
necessarily associated with the presence of dementia. MCI 
frequently, but not necessarily, precedes Alzheimer's dis 
CaSC. 

0098. Additionally, abnormal accumulation of APP and 
of amyloid-fi protein in muscle fibers has been implicated in 
the pathology of sporadic inclusion body myositis (IBM) 
(Askanas, et al., Proc. Natl. Acad. Sci. USA93, 1314-1319 
(1996); Askanas, et al., Current Opinion in Rheumatology 7. 
486-496 (1995)). Accordingly, the compounds of the inven 
tion can be used prophylactically or therapeutically in the 
treatment of disorders in which amyloid-beta protein is 
abnormally deposited at non-neurological locations. Such as 
treatment of IBM by delivery of the compounds to muscle 
fibers. 

0099. Additionally, it has been shown that AB is associ 
ated with abnormal extracellular deposits, known as drusen, 
that accumulate along the basal Surface of the retinal pig 
mented epithelium in individuals with age-related macular 
degeneration (AMD). AMD is a cause of irreversible vision 
loss in older individuals. It is believed that AB deposition 
could be an important component of the local inflammatory 
events that contribute to atrophy of the retinal pigmented 
epithelium, drusen biogenesis, and the pathogenesis of AMD 
(Johnson, et al., Proc. Natl. Acad. Sci. USA99(18), 11830-5 
(2002)). 
0.100 The present invention therefore relates to the use of 
compounds of Formulae I, II, III, IV, V, VI, VII, or otherwise 
described herein in the prevention or treatment of amyloid 
related diseases, including, inter alia, Alzheimer's disease, 
cerebral amyloid angiopathy, mild cognitive impairment, 
inclusion body myositis, Down's syndrome, macular degen 
eration, as well as other types of amyloidosis like IAPP 
related amyloidosis (e.g., diabetes), primary (AL) amyloi 
dosis, secondary (AA) amyloidosis and f microglobulin 
related (dialysis-related) amyloidosis. 
0101. In Type II diabetes related amyloidosis (IAPP), the 
amyloidogenic protein IAPP induces f-islet cell toxicity 
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when organized in oligomeric forms or in fibrils. Hence, 
appearance of IAPP fibrils in the pancreas of type II diabetic 
patients contributes to the loss of the B islet cells (Langer 
hans) and organ dysfunction which leads to insulinemia. 
0102 Primary amyloidosis (AL amyloid) is usually 
found associated with plasma cell dyscrasia and multiple 
myeloma. It can also be found as an idiopathic disease. 
0103) Secondary (AA) amyloidosis is usually seen asso 
ciated with chronic infection (such as tuberculosis) or 
chronic inflammation (Such as rheumatoid arthritis). A 
familial form of secondary amyloidosis is also seen in 
Familial Mediterranean Fever (FMF). 
0104 B microglobulin-related (dialysis-related) amyloi 
dosis is found in long-term hemodialysis patients. Patients 
undergoing long term hemodialysis will develop B2-micro 
globulin fibrils in the carpal tunnel and in the collagen rich 
tissues in several joints. This causes severe pains, joint 
stiffness and swelling. These deposits are due to the inability 
to maintain low levels off M in plasma of dialyzed patients. 
Increased plasma concentrations of B2M protein will induce 
structural changes and may lead to the deposition of modi 
fied fM as insoluble fibrils in the joints. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0105 The present invention relates to the use of com 
pounds of Formulae I, II, III, IV, V, VI, VII, or compounds 
otherwise described herein in the treatment of amyloid 
related diseases. For convenience. Some definitions of terms 
referred to herein are set forth below. 

Amyloid-Related Diseases 
AA (Reactive) Amyloidosis 
0106 Generally, AA amyloidosis is a manifestation of a 
number of diseases that provoke a sustained acute phase 
response. Such diseases include chronic inflammatory dis 
orders, chronic local or systemic microbial infections, and 
malignant neoplasms. The most common form of reactive or 
secondary (AA) amyloidosis is seen as the result of long 
standing inflammatory conditions. For example, patients 
with Rheumatoid Arthritis or Familial Mediterranean Fever 
(which is a genetic disease) can develop AA amyloidosis. 
The terms “AA amyloidosis' and “secondary (AA) amyloi 
dosis' are used interchangeably. 
0107 AA fibrils are generally composed of 8,000 Dalton 
fragments (AA peptide or protein) formed by proteolytic 
cleavage of serum amyloid A protein (ApoSAA), a circu 
lating apolipoprotein which is mainly synthesized in hepa 
tocytes in response to such cytokines as IL-1, IL-6 and TNF. 
Once secreted, ApoSAA is complexed with HDL. Deposi 
tion of AA fibrils can be widespread in the body, with a 
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preference for parenchymal organs. The kidneys are usually 
a deposition site, and the liver and the spleen may also be 
affected. Deposition is also seen in the heart, gastrointestinal 
tract, and the skin. 

0.108 Underlying diseases which can lead to the devel 
opment of AA amyloidosis include, but are not limited to 
inflammatory diseases, such as rheumatoid arthritis, juvenile 
chronic arthritis, ankylosing spondylitis, psoriasis, psoriatic 
arthropathy, Reiter's syndrome. Adult Stills disease, Beh 
cet’s syndrome, and Crohn's disease. AA deposits are also 
produced as a result of chronic microbial infections, such as 
leprosy, tuberculosis, bronchiectasis, decubitus ulcers, 
chronic pyelonephritis, osteomyelitis, and Whipple's dis 
ease. Certain malignant neoplasms can also result in AA 
fibril amyloid deposits. These include such conditions as 
Hodgkin’s lymphoma, renal carcinoma, carcinomas of gut, 
lung and urogenital tract, basal cell carcinoma, and hairy cell 
leukemia. Other underlying conditions that may be associ 
ated with AA amyloidosis are Castleman's disease and 
Schnitzler's syndrome. 
AL Amyloidoses (Primary Amyloidosis) 

0.109 AL amyloid deposition is generally associated with 
almost any dyscrasia of the B lymphocyte lineage, ranging 
from malignancy of plasma cells (multiple myeloma) to 
benign monoclonal gammopathy. At times, the presence of 
amyloid deposits may be a primary indicator of the under 
lying dyscrasia. AL amyloidosis is also described in detail in 
Current Drug Targets, 2004, 5 159-171. 

0110 Fibrils of AL amyloid deposits are composed of 
monoclonal immunoglobulin light chains or fragments 
thereof. More specifically, the fragments are derived from 
the N-terminal region of the light chain (kappa or lambda) 
and contain all or part of the variable (V) domain thereof. 
Deposits generally occur in the mesenchymal tissues, caus 
ing peripheral and autonomic neuropathy, carpal tunnel 
syndrome, macroglossia, restrictive cardiomyopathy, arthr 
opathy of large joints, immune dyscrasias, myelomas, as 
well as occult dyscrasias. However, it should be noted that 
almost any tissue, particularly visceral organs such as the 
kidney, liver, spleen and heart, may be involved. 
Hereditary Systemic Amyloidoses 

0111. There are many forms of hereditary systemic amy 
loidoses. Although they are relatively rare conditions, adult 
onset of symptoms and their inheritance patterns (usually 
autosomal dominant) lead to persistence of Such disorders in 
the general population. Generally, the syndromes are attrib 
utable to point mutations in the precursor protein leading to 
production of variant amyloidogenic peptides or proteins. 
Table 1 summarizes the fibril composition of exemplary 
forms of these disorders. 

TABLE 1. 

Fibril Composition of Exemplary Amyloid-Related Diseases 

Fibril Peptide/Protein 

ATTR protein from Transthyretin 
and fragments 

Genetic 
Variant Clinical Syndrome 

Metis 0, many Familial amyloid polyneuropathy (FAP), 
others (Mainly peripheral nerves) 
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TABLE 1-continued 

Fibril Composition of Exemplary Amyloid-Related Diseases 

Genetic 
Fibril Peptide/Protein Variant Clinical Syndrome 

ATTR protein from Transthyretin Thr45, Ala80, Cardiac involvement predominant without 
and fragments Ser84, Met111, neuropathy, familial amyloid polyneuropathy, 

Ile122 senile systemic amyloidosis, Tenosynovium 
N-terminal fragment of Arg26 Familial amyloid polyneuropathy (FAP), 
Apollipoprotein A1 (apoAI) (mainly peripheral nerves) 
N-terminal fragment of Arg26, Arg50, Ostertag-type, non-neuropathic (predominantly 
Apoliproprotein A1 (Aapo AI) Arg 60, others visceral involvement) 
Aapo AII from Apollipoprotein AII Familial amyloidosis 
Lysozyme (Alys) Thr56, Hisé7 Ostertag-type, non-neuropathic (predominantly 

visceral involvement) 
Fibrogen alpha chain fragment Leu554, Val Cranial neuropathy with lattic corneal 

526 dystrophy 
Gelsolin fragment (Agel) Asn187, Cranial neuropathy with lattice corneal 

Tyr187 dystrophy 
Cystatin C fragment (ACyS) Glu58 Hereditary cerebral hemorrhage (cerebral 

amyloid angiopathy) - Icelandic type 
B-amyloid protein (AB) derived from Glné93 Hereditary cerebral hemorrhage (cerebral 
Amyloid Precursor Protein (APP) amyloid angiopathy) - Dutch type 
B-amyloid protein (AB) derived from Ile717, Phe717, Familial Alzheimer's Disease 
Amyloid Precursor Protein (APP) Gly717 
B-amyloid protein (AB) derived from Glin 618 Alzheimer's disease, Downs syndrome, 
Amyloid Precursor Protein (APP), hereditary cerebral hemorrhage with 
e.g., bPP 695 amyloidosis, Dutch type 
B-amyloid protein (AB) derived from ASnó70, Familial Dementia - probably Alzheimer's 
Amyloid Precursor Protein (APP) Leu671 Disease 
Prion Protein (PrP, APrPS) derived Leu102, Familial Creutzfeldt-Jakob disease: 
from Prp precursor protein (51–91 Val167, Gerstmann-Straussler-Scheinker syndrome 
insert) ASn178, (hereditary spongiform encephalopathies, prion 

Lys200 diseases) 
AA derived from Serum amyloid A Familial Mediterranean fever, predominant 
protein (ApoSAA) renal involvement (autosomal recessive) 
AA derived from Serum amyloid A Muckle-Well's syndrome, nephropathy, 
protein (ApoSAA) deafness, urticaria, limb pain 
Unknown Cardiomyopathy with persistent atrial standstill 
Unknown Cutaneous deposits (bullous, papular, 

pustulodermal) 
AH amyloid protein, derived from AYI Myeloma associated amyloidosis 
immunoglobulin heavy chain 
(gamma I) 
ACal amyloid protein from 
(pro)calcitonin 
AANF amyloid protein from atrial 
natriuretic factor 
Apro from Prolactin 
Abri? ADan from ABripeptide 

(Pro) calcitonin Medullary carcinomas of the thyroid 

Isolated atrial amyloid 

Prolactinomas 
British and Danish familial Dementia 

Data derived from Tan SY. Pepys MB. Amyloidosis. Histopathology, 25(5), 403–414 (November 1994), 
WHO/IUIS Nomenclature Subcommittee, Nomenclature of Amyloid and Amyloidosis. Bulletin of the 
World Health Organisation 1993; 71: 10508; and Merlini et al., Clin Chem Lab Med 2001: 39(11): 
1065-75. 
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0112 The data provided in Table 1 are exemplary and are 
not intended to limit the scope of the invention. For example, 
more than 40 separate point mutations in the transthyretin 
gene have been described, all of which give rise to clinically 
similar forms of familial amyloid polyneuropathy. 

0113. In general, any hereditary amyloid disorder can 
also occur sporadically, and both hereditary and sporadic 
forms of a disease present with the same characteristics with 
regard to amyloid. For example, the most prevalent form of 
secondary AA amyloidosis occurs sporadically, e.g. as a 
result of ongoing inflammation, and is not associated with 
Familial Mediterranean Fever. Thus general discussion 
relating to hereditary amyloid disorders below can also be 
applied to sporadic amyloidoses. 

0114 Transthyretin (TTR) is a 14 kiloDalton protein that 
is also sometimes referred to as prealbumin. It is produced 
by the liver and choroid plexus, and it functions in trans 
porting thyroid hormones and vitamin A. At least 50 variant 
forms of the protein, each characterized by a single amino 
acid change, are responsible for various forms of familial 
amyloid polyneuropathy. For example, Substitution of pro 
line for leucine at position 55 results in a particularly 
progressive form of neuropathy; Substitution of methionine 
for leucine at position 111 resulted in a severe cardiopathy 
in Danish patients. 

0115 Amyloid deposits isolated from heart tissue of 
patients with systemic amyloidosis have revealed that the 
deposits are composed of a heterogeneous mixture of TTR 
and fragments thereof, collectively referred to as ATTR, the 
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full length sequences of which have been characterized. 
ATTR fibril components can be extracted from such plaques 
and their structure and sequence determined according to the 
methods known in the art (e.g., Gustavsson, A., et al., 
Laboratory Invest. 73: 703-708, 1995; Kametani, F., et al., 
Biochem. Biophys. Res. Commun. 125: 622-628, 1984; 
Pras, M., et al., PNAS 80: 539-42, 1983). 
0116 Persons having point mutations in the molecule 
apolipoprotein A1 (e.g., Gly->Arg26; Trp->Arg50; Leu-> 
Arg60) exhibit a form of amyloidosis (“Ostertag type”) 
characterized by deposits of the protein apolipoprotein Al or 
fragments thereof (AApoAI). These patients have low levels 
of high density lipoprotein (HDL) and present with a periph 
eral neuropathy or renal failure. 

0117. A mutation in the alpha chain of the enzyme 
lysozyme (e.g., Ile->Thr56 or Asp->His57) is the basis of 
another form of Ostertag-type non-neuropathic hereditary 
amyloid reported in English families. Here, fibrils of the 
mutant lysozyme protein (Alys) are deposited, and patients 
generally exhibit impaired renal function. This protein, 
unlike most of the fibril-forming proteins described herein, 
is usually present in whole (unfragmented) form (Benson, 
M. D., et al. CIBA Fdn. Symp. 199: 104-131, 1996). 
0118 Immunoglobulin light chains tend to form aggre 
gates in various morphologies, including fibrillar (e.g., AL 
amyloidosis and AH amyloidosis), granular (e.g., light chain 
deposition disease. (LCDD), heavy chain deposition disease 
(HCDD), and light-heavy chain deposition disease 
(LHCDD)), crystalline (e.g., Acquired Farconi's Syndome), 
and microtubular (e.g., Cryoglobulinemia). AL and AH 
amyloidosis is indicated by the formation of insoluble fibrils 
of immunoglobulin light chains and heavy chain, respec 
tively, and/or their fragments. In AL fibrils, lambda (W) 
chains such as W VI chains (W6 chains), are found in greater 
concentrations than kappa (K) chains. WIII chains are also 
slightly elevated. Merlini et al., CLIN CHEM LAB MED 
39(11):1065-75 (2001). Heavy chain amyloidosis (AH) is 
generally characterized by aggregates of gamma chain amy 
loid proteins of the IgG1 subclass. Eulitz et al., PROC NATL 
ACAD SCI USA 87:6542-46 (1990). 
0119) Comparison of amyloidogenic to non-amy 
loidogenic light chains has revealed that the former can 
include replacements or Substitutions that appear to desta 
bilize the folding of the protein and promote aggregation. AL 
and LCDD have been distinguished from other amyloid 
diseases due to their relatively small population monoclonal 
light chains, which are manufactured by neoplastic expan 
sion of an antibody-producing B cell. AL aggregates typi 
cally are well-ordered fibrils of lambda chains. LCDD 
aggregates are relatively amorphous aggregations of both 
kappa and lambda chains, with a majority being kappa, in 
some cases KIV. Bellotti et al., JOURNAL OF STRUC 
TURAL BIOLOGY 13:280-89 (2000). Comparison of amy 
loidogenic and non-amyloidogenic heavy chains in patients 
having AH amyloidosis has revealed missing and/or altered 
components. Eulitz et al., PROC NATL ACAD SCI USA 
87:6542-46 (1990) (pathogenic heavy chain characterized 
by significantly lower molecular mass than non-amy 
loidogenic heavy chains); and Solomon et al. AMJ HEMAT 
45(2) 171-6 (1994) (amyloidogenic heavy chain character 
ized as consisting solely of the VH-D portion of the non 
amyloidogenic heavy chain). 
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0120 Accordingly, potential methods of detecting and 
monitoring treatment of Subjects having or at risk of having 
AL, LCDD, AH, and the like, include but are not limited to 
immunoassaying plasma or urine for the presence or 
depressed deposition of amyloidogenic light or heavy 
chains, e.g., amyloid W., amyloid K, amyloid KIV, amyloidy, 
or amyloid Y1. 
Brain Amyloidosis 
0121 The most frequent type of amyloid in the brain is 
composed primarily of AB peptide fibrils, resulting in 
dementia associated with sporadic (non-hereditary) Alzhe 
imer's disease. In fact, the incidence of sporadic Alzhe 
imer's disease greatly exceeds forms shown to be hereditary. 
Nevertheless, fibril peptides forming plaques are very simi 
lar in both types. Brain amyloidosis includes those diseases, 
conditions, pathologies, and other abnormalities of the struc 
ture or function of the brain, including components thereof, 
in which the causative agent is amyloid. The area of the 
brain affected in an amyloid-related disease may be the 
stroma including the vasculature or the parenchyma includ 
ing functional or anatomical regions, or neurons themselves. 
A subject need not have received a definitive diagnosis of a 
specifically recognized amyloid-related disease. The term 
"amyloid related disease' includes brain amyloidosis. 
0.122 Amyloid-fi peptide (AB) is a 39-43 amino acid 
peptide derived by proteolysis from a large protein known as 
Beta Amyloid Precursor Protein (“BAPP”). Mutations in 
BAPP result in familial forms of Alzheimer's disease, 
Down's syndrome, cerebral amyloid angiopathy, and senile 
dementia, characterized by cerebral deposition of plaques 
composed of AB fibrils and other components, which are 
described in further detail below. Known mutations in APP 
associated with Alzheimer's disease occur proximate to the 
cleavage sites off or Y-secretase, or within AB. For example, 
position 717 is proximate to the site of gamma-secretase 
cleavage of APP in its processing to AB, and positions 
670/671 are proximate to the site of B-secretase cleavage. 
Mutations at any of these residues may result in Alzheimer's 
disease, presumably by causing an increase in the amount of 
the 42/43 amino acid form of AB generated from APP. The 
familial form of Alzheimer's disease represents only 10% of 
the subject population. Most occurrences of Alzheimer's 
disease are sporadic cases where APP and AB do not possess 
any mutation. The structure and sequence of A peptides of 
various lengths are well known in the art. Such peptides can 
be made according to methods known in the art, or extracted 
from the brain according to known methods (e.g., Glenner 
and Wong, Biochem. Biophys. Res. Comm. 129,-885-90 
(1984); Glenner and Wong, Biochem. Biophys. Res. Comm. 
122, 1131-35 (1984)). In addition, various forms of the 
peptides are commercially available. APP is expressed and 
constitutively catabolized in most cells. The dominant cata 
bolic pathway appears to be cleavage of APP within the AB 
sequence by an enzyme provisionally termed C-Secretase, 
leading to release of a soluble ectodomain fragment known 
as APPSC. This cleavage precludes the formation of AB 
peptide. In contrast to this non-amyloidogenic pathway, APP 
can also be cleaved by enzymes known as B- and Y-secretase 
at the N— and C-termini of the AB, respectively, followed 
by release of AB into the extracellular space. To date, BACE 
has been identified as B-secretase (Vasser, et al., Science 
286:735-741, 1999) and presenilins have been implicated in 
Y-secretase activity (De Strooper, et al., Nature 391, 387-90 
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(1998)). The 39-43 amino acid AB peptide is produced by 
sequential proteolytic cleavage of the amyloid precursor 
protein (APP) by the B and Y secretases enzyme. Although 
Af340 is the predominant form produced, 5-7% of total AB 
exists as AB42 (Cappai et al., Int. J. Biochem. Cell Biol. 31. 
885-89 (1999)). 
0123 The length of the AB peptide appears to dramati 
cally alter its biochemical/biophysical properties. Specifi 
cally, the additional two amino acids at the C-terminus of 
AB42 are very hydrophobic, presumably increasing the 
propensity of AB42 to aggregate. For example, Jarrett, et al. 
demonstrated that AB42 aggregates very rapidly in vitro 
compared to AB40, Suggesting that the longer forms of AB 
may be the important pathological proteins that are involved 
in the initial seeding of the neuritic plaques in Alzheimer's 
disease (Jarrett, et al., Biochemistry 32, 4693-97 (1993); 
Jarrett, et al., Ann. N.Y. Acad. Sci. 695, 144-48 (1993)). This 
hypothesis has been further substantiated by the recent 
analysis of the contributions of specific forms of AB in cases 
of genetic familial forms of Alzheimer's disease (“FAD'). 
For example, the “London' mutant form of APP 
(APPV717I) linked to FAD selectively increases the pro 
duction of AB 42/43 forms versus AB 40 (Suzuki, et al., 
Science 264, 1336-40 (1994)) while the “Swedish' mutant 
form of APP (APPK670N/M671L) increases levels of both 
AB40 and AB42/43 (Citron, et al., Nature 360, 672-674 
(1992); Cai, et al., Science 259, 514-16, (1993)). Also, it has 
been observed that FAD-linked mutations in the Presenilin-1 
(“PS1') or Presenilin-2 (PS2) genes will lead to a selec 
tive increase in AB42/43 production but not AB40 (Borchelt, 
et al., Neuron 17, 1005-13 (1996)). This finding was cor 
roborated in transgenic mouse models expressing PS 
mutants that demonstrate a selective increase in brain AB42 
(Borchelt, op cit.; Duff, et al., Neurodegeneration 5(4), 
293-98 (1996)). Thus the leading hypothesis regarding the 
etiology of Alzheimer's disease is that an increase in AB42 
brain concentration due to an increased production and 
release of AB42 or a decrease in clearance (degradation or 
brain clearance) is a causative event in the disease pathol 
Ogy. 

0124) Multiple mutation sites in either AB or the APP 
gene have been identified and are clinically associated with 
either dementia or cerebral hemorrhage. Exemplary CAA 
disorders include, but are not limited to...hereditary cerebral 
hemorrhage with amyloidosis of Icelandic type (HCHWA 
I); the Dutch variant of HCHWA (HCHWA-D; a mutation in 
Af3); the Flemish mutation of Af; the Arctic mutation of Af: 
the Italian mutation of Af; the Iowa mutation of AB; familial 
British dementia; and familial Danish dementia. CAA may 
also be sporadic. 
0125. As used herein, the terms “Bamyloid.”"amyloid 
B.’ and the like refer to amyloid f proteins or peptides, 
amyloid B precursor proteins or peptides, intermediates, and 
modifications and fragments thereof, unless otherwise spe 
cifically indicated. In particular, “AB” refers to any peptide 
produced by proteolytic processing of the APP gene product, 
especially peptides which are associated with amyloid 
pathologies, including AB1-39, AB1-40, AB1-41, A1-42, 
and AB1-43. For convenience of nomenclature, “AB1 
42'may be referred to herein as “Af(1-42)' or simply as 
“A?42 or “AB42 (and likewise for any other amyloid 
peptides discussed herein). As used herein, the terms “B 
amyloid.'"amyloid-f.” and “AB' are synonymous. 
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0.126. Unless otherwise specified, the term "amyloid' 
refers to amyloidogenic proteins, peptides, or fragments 
thereof which can be soluble (e.g., monomeric or oligo 
meric) or insoluble (e.g., having fibrillary structure or in 
amyloid plaque). See, e.g., M P Lambert, et al., Proc. Nat'll 
Acad. Sci. USA 95, 6448-53 (1998). “Amyloidosis” or 
"amyloid disease' or "amyloid-related disease' refers to a 
pathological condition characterized by the presence of 
amyloid fibers. “Amyloid” is a generic term referring to a 
group of diverse but specific protein deposits (intracellular 
or extracellular) which are seen in a number of different 
diseases. Though diverse in their occurrence, all amyloid 
deposits have common morphologic properties, stain with 
specific dyes (e.g., Congo red), and have a characteristic 
red-green birefringent appearance in polarized light after 
staining. They also share common ultrastructural features 
and common X-ray diffraction and infrared spectra. 
0.127 Gelsolin is a calcium binding protein that binds to 
fragments and actin filaments. Mutations at position 187 
(e.g., Asp->Asn; Asp->Tyr) of the protein result in a form of 
hereditary systemic amyloidosis, usually found in patients 
from Finland, as well as persons of Dutch or Japanese origin. 
In afflicted individuals, fibrils formed from gelsolin frag 
ments (Agel), usually consist of amino acids 173-243 (68 
kDa carboxyterminal fragment) and are deposited in blood 
vessels and basement membranes, resulting in corneal dys 
trophy and cranial neuropathy which progresses to periph 
eral neuropathy, dystrophic skin changes and deposition in 
other organs. (Kangas, H., et al. Human Mol. Genet. 5(9): 
1237-1243, 1996). 
0128. Other mutated proteins, such as mutant alpha chain 
of fibrinogen (AfibA) and mutant cystatin C (Acys) also 
form fibrils and produce characteristic hereditary disorders. 
AfibA fibrils form deposits characteristic of a nonneuro 
pathic hereditary amyloid with renal disease; Acys deposits 
are characteristic of a hereditary cerebral amyloid angiopa 
thy reported in Iceland (Isselbacher, Harrison's Principles of 
Internal Medicine, McGraw-Hill, San Francisco, 1995; Ben 
son, et al.). In at least Some cases, patients with cerebral 
amyloid angiopathy (CAA) have been shown to have amy 
loid fibrils containing a non-mutant form of cystatin C in 
conjunction with amyloid beta protein (Nagai, A., et al. 
Molec. Chem. Neuropathol. 33: 63-78, 1998). 
0129. Certain forms of prion disease are now considered 
to be heritable, accounting for up to 15% of cases, which 
were previously thought to be predominantly infectious in 
nature. (Baldwin, et al., in Research Advances in Alzhe 
imer's Disease and Related Disorders, John Wiley and Sons, 
New York, 1995). In hereditary and sporadic prion disorders, 
patients develop plaques composed of abnormal isoforms of 
the normal prion protein (PrPS). 
0.130) A predominant mutant isoform, PrP, also referred 
to as AScr, differs from the normal cellular protein in its 
resistance to protease degradation, insolubility after deter 
gent extraction, deposition in secondary lysosomes, post 
translational synthesis, and high B-pleated sheet content. 
Genetic linkage has been established for at least five muta 
tions resulting in Creutzfeldt-Jacob disease (CJD), Gerst 
mann-Sträussler-Scheinker syndrome (GSS), and fatal 
familial insomnia (FFI). (Baldwin, supra) Methods for 
extracting fibril peptides from scrapie fibrils, determining 
sequences and making Such peptides are known in the art 
(e.g., Beekes, M., et al. J. Gen. Virol. 76: 2567-76, 1995). 
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0131 For example, one form of GSS has been linked to 
a PrP mutation at codon 102, while telencephalic GSS 
segregates with a mutation at codon 117. Mutations at 
codons 198 and 217 result in a form of GSS in which neuritic 
plaques characteristic of Alzheimer's disease contain PrP 
instead of AB peptide. Certain forms of familial CJD have 
been associated with mutations at codons 200 and 210; 
mutations at codons 129 and 178 have been found in both 
familial CJD and FFI. (Baldwin, supra). 
Cerebral Amyloidosis 
0132 Local deposition of amyloid is common in the 
brain, particularly in elderly individuals. The most frequent 
type of amyloid in the brain is composed primarily of AB 
peptide fibrils, resulting in dementia or sporadic (non 
hereditary) Alzheimer's disease. The most common occur 
rences of cerebral amyloidosis are sporadic and not familial. 
For example, the incidence of sporadic Alzheimer's disease 
and sporadic CAA greatly exceeds the incidence of familial 
AD and CAA. Moreover, sporadic and familial forms of the 
disease cannot be distinguished from each other (they differ 
only in the presence or absence of an inherited genetic 
mutation); for example, the clinical symptoms and the 
amyloid plaques formed in both sporadic and familial AD 
are very similar, if not identical. 
0133) Cerebral amyloid angiopathy (CAA) refers to the 
specific deposition of amyloid fibrils in the walls of lep 
tomingeal and cortical arteries, arterioles and veins. It is 
commonly associated with Alzheimer's disease, Downs 
syndrome and normal aging, as well as with a variety of 
familial conditions related to stroke or dementia (see Fran 
gione et al., Amyloid: J. Protein Folding Disord. 8, Suppl. 1, 
36-42 (2001)). CAA can occur sporadically or be hereditary. 
Senile Systemic Amyloidosis 
0134 Amyloid deposition, either systemic or focal, 
increases with age. For example, fibrils of wild type tran 
sthyretin (TTR) are commonly found in the heart tissue of 
elderly individuals. These may be asymptomatic, clinically 
silent, or may result in heart failure. Asymptomatic fibrillar 
focal deposits may also occur in the brain (AB), corpora 
amylacea of the prostate (B. microglobulin), joints and 
seminal vesicles. 

Dialysis-Related Amyloidosis (DRA) 
0135 Plaques composed of B microglobulin (BM) 
fibrils commonly develop in patients receiving long term 
hemodialysis or peritoneal dialysis. B microglobulin is a 
11.8 kiloDalton polypeptide and is the light chain of Class 
I MHC antigens, which are present on all nucleated cells. 
Under normal circumstances, fM is usually distributed in 
the extracellular space unless there is an impaired renal 
function, in which case fM is transported into tissues where 
it polymerizes to form amyloid fibrils. Failure of clearance 
Such as in the case of impaired renal function, leads to 
deposition in the carpal tunnel and other sites (primarily in 
collagen-rich tissues of the joints). Unlike other fibril pro 
teins, BM molecules are not produced by cleavage of a 
longer precursor protein and are generally present in unfrag 
mented form in the fibrils. (Benson, supra). Retention and 
accumulation of this amyloid precursor has been shown to 
be the main pathogenic process underlying DRA. DRA is 
characterized by peripheral joint osteoarthropathy (e.g., joint 
stiffness, pain, Swelling, etc.). Isoforms of BM, glycated 
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BM, or polymers of B2M in tissue are the most amy 
loidogenic form (as opposed to native BM). Unlike other 
types of amyloidosis, B2M is confined largely to osteoar 
ticular sites. Visceral depositions are rare. Occasionally, 
these deposits may involve blood vessels and other impor 
tant anatomic sites. 

0.136. Despite improved dialysis methods for removal of 
fM, the majority of patients have plasmatic fM concen 
trations that remain dramatically higher than normal. These 
elevated fM concentrations generally lead to Diabetes 
Related Amyloidosis (DRA) and cormorbidities that con 
tribute to mortality. 
Islet Amyloid Polypeptide and Diabetes 
0.137 Islet hyalinosis (amyloid deposition) was first 
described over a century ago as the presence of fibrous 
protein aggregates in the pancreas of patients with severe 
hyperglycemia (Opie, E L., J Exp. Med. 5: 397-428, 1901). 
Today, islet amyloid, composed predominantly of islet amy 
loid polypeptide (IAPP), or amylin, is a characteristic his 
topathological marker in over 90% of all cases of Type II 
diabetes (also known as Non-Insulin Dependent Diabetes, or 
NIDDM). These fibrillar accumulations result from the 
aggregation of the islet amyloid polypeptide (IAPP) or 
amylin, which is a 37 amino acid peptide, derived from a 
larger precursor peptide, called pro-IAPP. 
0.138 IAPP is co-secreted with insulin in response to 
B-cell secretagogues. This pathological feature is not asso 
ciated with insulin-dependent (Type I) diabetes and is a 
unifying characteristic for the heterogeneous clinical phe 
notypes diagnosed as NIDDM (Type II diabetes). 
0.139 Longitudinal studies in cats and immunocy 
tochemical investigations in monkeys have shown that a 
progressive increase in islet amyloid is associated with a 
dramatic decrease in the population of insulin-secreting 
B-cells and increased severity of the disease. More recently, 
transgenic studies have strengthened the relationship 
between IAPP plaque formation and B-cell apoptosis and 
dysfunction, indicating that amyloid deposition is a principal 
factor in increasing severity of Type II diabetes. 

0140 IAPP has also been shown to induce B-islet cell 
toxicity in vitro, indicating that appearance of IAPP fibrils in 
the pancreas of Type II or Type I diabetic patients (post-islet 
transplantation) could contribute to the loss of the B-cell 
islets (Langerhans) and organ dysfunction. In patients with 
Type II diabetes, the accumulation of pancreatic IAPP leads 
to formation of oligomeric IAPP leading to a buildup of 
IAPP-amyloid as insoluble fibrous deposits which eventu 
ally destroys the insulin-producing B cells of the islet, 
resulting in B cell depletion and failure (Westermark, P. 
Grimelius, L., Acta Path. Microbiol. Scand., sect. A. 81: 
291-300, 1973; de Koning, E. J. P. et al., Diabetologia 36: 
378-384, 1993; and Lorenzo, A., et al., Nature 368:756-760, 
1994). Accumulation of IAPP as fibrous deposits can also 
have an impact on the ratio of pro-IAPP to IAPP normally 
found in plasma by increasing this ratio due to the trapping 
of IAPP in deposits. Reduction of B cell mass can be 
manifested by hyperglycemia and insulinemia. This B-cell 
mass loss can lead to a need for insulin therapy. 
0.141 Diseases caused by the death or malfunctioning of 
a particular type or types of cells can be treated by trans 
planting into the patient healthy cells of the relevant type of 
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cell. This approach has been used for Type I diabetes 
patients. Often pancreatic islet cells from a donor are cul 
tured in vitro prior to transplantation, to allow them to 
recover after the isolation procedure or to reduce their 
immunogenicity. However, in many instances islet cell 
transplantation is unsuccessful, due to death of the trans 
planted cells. One reason for this poor success rate is IAPP, 
which organizes into toxic oligomers. Toxic effects may 
result from intracellular and extracellular accumulation of 
fibril oligomers. The IAPP oligomers can form fibrils and 
become toxic to the cells in vitro. In addition, IAPP fibrils 
are likely to continue to grow after the cells are transplanted 
and cause death or dysfunction of the cells. This may occur 
even when the cells are from a healthy donor and the patient 
receiving the transplant does not have a disease that is 
characterized by the presence of fibrils. For example, com 
pounds of the present invention may also be used in pre 
paring tissues or cells for transplantation according to the 
methods described in International Patent Application (PCT) 
number WO 01/003680. 

0142. The compounds of the invention may also stabilize 
the ratio of the concentrations of Pro-IAPP/IAPP pro 
Insulin/Insulin and C-peptide levels. In addition, as biologi 
cal markers of efficacy, the results of the different tests, such 
as the arginine-insulin secretion test, the glucose tolerance 
test, insulin tolerance and sensitivity tests, could all be used 
as markers of reduced B-cell mass and/or accumulation of 
amyloid deposits. Such class of drugs could be used together 
with other drugs targeting insulin resistance, hepatic glucose 
production, and insulin secretion. Such compounds might 
prevent insulin therapy by preserving B-cell function and be 
applicable to preserving islet transplants. 
Hormone-Derived Amyloidoses 
0143 Endocrine organs may harbor amyloid deposits, 
particularly in aged individuals. Hormone-secreting tumors 
may also contain hormone-derived amyloid plaques, the 
fibrils of which are made up of polypeptide hormones such 
as calcitonin (medullary carcinoma of the thyroid), and atrial 
natriuretic peptide (isolated atrial amyloidosis). Sequences 
and structures of these proteins are well known in the art. 
Miscellaneous Amyloidoses 
0144. There are a variety of other forms of amyloid 
disease that are normally manifest as localized deposits of 
amyloid. In general, these diseases are probably the result of 
the localized production or lack of catabolism of specific 
fibril precursors or a predisposition of a particular tissue 
(such as the joint) for fibril deposition. Examples of such 
idiopathic deposition include nodular AL amyloid, cutane 
ous amyloid, endocrine amyloid, and tumor-related amyloid. 
Other amyloid related diseases include those described in 
Table 1, such as familial amyloid polyneuropathy (FAP), 
senile systemic amyloidosis, Tenosynovium, familial amy 
loidosis, Ostertag-type, non-neuropathic amyloidosis, cra 
nial neuropathy, hereditary cerebral hemorrhage, familial 
dementia, chronic dialysis, familial Creutzfeldt-Jakob dis 
ease; Gerstmann-Sträussler-Scheinker syndrome, hereditary 
spongiform encephalopathies, prion diseases, familial Medi 
terranean fever, Muckle-Wells syndrome, nephropathy, 
deafness, urticaria, limb pain, cardiomyopathy, cutaneous 
deposits, multiple myeloma, benign monoclonal gammopa 
thy, maccoglobulinaemia, myeloma associated amyloidosis, 
medullary carcinomas of the thyroid, isolated atrial amyloid, 
and diabetes. 
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0145 The compounds of the invention may be adminis 
tered therapeutically or prophylactically to treat diseases 
associated with amyloid fibril formation, aggregation or 
deposition, regardless of the clinical setting. The compounds 
of the invention may act to ameliorate the course of an 
amyloid related disease using any of the following mecha 
nisms, such as, for example but not limited to: Slowing the 
rate of amyloid fibril formation or deposition; lessening the 
degree of amyloid deposition; inhibiting, reducing, or pre 
venting amyloid fibril formation; inhibiting amyloid induced 
inflammation; enhancing the clearance of amyloid from, for 
example, the brain; or protecting cells from amyloid induced 
(oligomers or fibrillar) toxicity. 
0146 In an embodiment, the compounds of the invention 
may be administered therapeutically or prophylactically to 
treat diseases associated with amyloid-fi fibril formation, 
aggregation or deposition. The compounds of the invention 
may act to ameliorate the course of an amyloid-fi related 
disease using any of the following mechanisms (this list is 
meant to be illustrative and not limiting): slowing the rate of 
amyloid-fi fibril formation or deposition; lessening the 
degree of amyloid-fi deposition; inhibiting, reducing, or 
preventing amyloid-fi fibril formation; inhibiting neurode 
generation or cellular toxicity induced by amyloid-3; inhib 
iting amyloid-f induced inflammation; enhancing the clear 
ance of amyloid-fi from the brain; or favoring greater 
catabolism of AB. 
0147 Compounds of the invention may be effective in 
controlling amyloid-fi deposition either following their entry 
into the-brain (following penetration of the blood brain 
barrier) or from the periphery. When acting from the periph 
ery, a compound may alter the equilibrium of AB between 
the brain and the plasma so as to favor the exit of A? from 
the brain. An increase in the exit of AB from the brain would 
result in a decrease in AB brain concentration and therefore 
favor a decrease in A? deposition. In addition, compounds 
that penetrate the brain may control deposition by acting 
directly on brain AB, e.g., by maintaining it in a non-fibrillar 
form or favoring its clearance from the brain. The com 
pounds may slow down APP processing; may increase 
degradation of AB fibrils by macrophages or by neuronal 
cells; or may decrease AB production by activated microglia. 
These compounds could also prevent AB in the brain from 
interacting with the cell surface and therefore prevent neu 
rotoxicity, neurodegeneration, or inflammation. 
0.148. In a preferred embodiment, the method is used to 
treat Alzheimer's disease (e.g., sporadic or familial AD). 
The method can also be used prophylactically or therapeu 
tically to treat other clinical occurrences of amyloid-f 
deposition, such as in Down's syndrome individuals and in 
patients with cerebral amyloid angiopathy (“CAA'), heredi 
tary cerebral hemorrhage, or early Alzheimer's disease. 

0149. In another embodiment, the method is used to treat 
mild cognitive impairment. Mild Cognitive Impairment 
(“MCI) is a condition characterized by a state of mild but 
measurable impairment in thinking skills, which is not 
necessarily associated with the presence of dementia. MCI 
frequently, but not necessarily, precedes Alzheimer's dis 
CaSC. 

0150. Additionally, abnormal accumulation of APP and 
of amyloid-fi protein in muscle fibers has been implicated in 
the pathology of sporadic inclusion body myositis (IBM) 
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(Askanas, V., et al. (1996) Proc. Natl. Acad. Sci. USA 93: 
1314-1319; Askanas, V. et al. (1995) Current Opinion in 
Rheumatology 7: 486-496). Accordingly, the compounds of 
the invention can be used prophylactically or therapeutically 
in the treatment of disorders in which amyloid-beta protein 
is abnormally deposited at non-neurological locations. Such 
as treatment of IBM by delivery of the compounds to muscle 
fibers. 

0151. Additionally, it has been shown that AB is associ 
ated with abnormal extracellular deposits, known as drusen, 
that accumulate along the basal Surface of the retinal pig 
mented epithelium in individuals with age-related macular 
degeneration (ARMD). ARMD is a cause of irreversible 
vision loss in older individuals. It is believed that AB 
deposition could be an important component of the local 
inflammatory events that contribute to atrophy of the retinal 
pigmented epithelium, drusen biogenesis, and the pathogen 
esis of ARMD (Johnson, et al., Proc. Natl. Acad. Sci. USA 
99(18), 11830-5 (2002)). 
0152. In another embodiment, the invention also relates 
to a method of treating or preventing an amyloid-related 
disease in a subject (preferably a human) comprising admin 
istering to the Subject a therapeutic amount of a compound 
according to the following Formulae or otherwise described 
herein, such that amyloid fibril formation or deposition, 
neurodegeneration, or cellular toxicity is reduced or inhib 
ited. In another embodiment, the invention relates to a 
method of treating or preventing an amyloid-related disease 
in a subject (preferably a human) comprising administering 
to the Subject a therapeutic amount of a compound according 
to the following Formulae or otherwise described herein, 
Such that cognitive function is improved or stabilized or 
further deterioration in cognitive function is prevented, 
slowed, or stopped in patients with brain amyloidosis, e.g., 
Alzheimer's disease, Down's syndrome or cerebral amyloid 
angiopathy. These compounds can also improve quality of 
daily living in these subjects. 

0153. The therapeutic compounds of the invention may 
treat amyloidosis related to type II diabetes by, for example, 
stabilizing glycemia, preventing or reducing the loss of 3 
cell mass, reducing or preventing hyperglycemia due to loss 
of B cell mass, and modulating (e.g., increasing or stabiliz 
ing) insulin production. The compounds of the invention 
may also stabilize the ratio of the concentrations of pro 
IAPP/LAPP. 

0154) The therapeutic compounds of the invention may 
treat AA (secondary) amyloidosis and/or AL (primary) amy 
loidosis, by stabilizing renal function, decreasing pro 
teinuria, increasing creatinine clearance (e.g., by at least 
50% or greater or by at least 100% or greater), by leading to 
remission of chronic diarrhea or weight gain (e.g., 10% or 
greater), or by reducing serum creatinine. Visceral amyloid 
content as determined, e.g., by SAP Scintigraphy may also 
be reduced. 

Compounds of the Invention 

0155 The present invention relates, at least in part, to the 
use of certain chemical compounds (and pharmaceutical 
formulations thereof) in the prevention or treatment of 
amyloid-related diseases, including, inter alia, Alzheimer's 
disease, cerebral amyloid angiopathy, inclusion body myo 
sitis, Down's syndrome, diabetes related amyloidosis, 
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hemodialysis-related amyloidosis (BM), primary amyloi 
dosis (e.g., W or K chain-related), familial amyloid polyneur 
opathy (FAP), senile systemic amyloidosis, familial amy 
loidosis, Ostertag-type non-neuropathic amyloidosis, cranial 
neuropathy, hereditary cerebral hemorrhage, familial 
dementia, chronic dialysis, familial Creutzfeldt-Jakob dis 
ease, Gerstmann-Sträussler-Scheinker syndrome, hereditary 
spongiform encephalopathies, prion diseases, familial Medi 
terranean fever, Muckle-Wells syndrome, nephropathy, 
deafness, urticaria, limb pain, cardiomyopathy, cutaneous 
deposits, multiple myeloma, benign monoclonal gammopa 
thy, maccoglobulinaemia, myeloma associated amyloidosis, 
medullary carcinomas of the thyroid, and isolated atrial 
amyloid. 

0156 The chemical structures herein are drawn accord 
ing to the conventional standards known in the art. Thus, 
where an atom, Such as a carbon atom, as drawn appears to 
have an unsatisfied Valency, then that Valency is assumed to 
be satisfied by a hydrogen atom even though that hydrogen 
atom is not necessarily explicitly drawn. The structures of 
Some of the compounds of this invention include stereogenic 
carbon atoms. It is to be understood that isomers arising 
from Such asymmetry (e.g., all enantiomers and diastere 
omers) are included within the scope of this invention unless 
indicated otherwise. That is, unless otherwise stipulated, any 
chiral carbon center may be of either (R)— or (S)-stere 
ochemistry. Such isomers can be obtained in substantially 
pure form by classical separation techniques and by Stere 
ochemically-controlled synthesis. Furthermore, alkenes can 
include either the E- or Z-geometry, where appropriate. In 
addition, the compounds of the present invention may exist 
in unsolvated as well as solvated forms with acceptable 
solvents such as water, THF, ethanol, and the like. In 
general, the Solvated forms are considered equivalent to the 
unsolvated forms for the purposes of the present invention. 

0157. A “small molecule' refers to a compound that is 
not itself the product of gene transcription or translation 
(e.g., protein, RNA, or DNA) and preferably has a low 
molecular weight, e.g., less than about 2500 amu. 
0158. In general, the term “nucleophile' is art-recognized 
to mean a chemical group having a reactive pair of electrons 
that reacts with a compound by displacing a leaving group 
(commonly another nucleophile). Such as commonly occur 
in aliphatic chemistry as unimolecular (known as “SN1) or 
bimolecular (“S”) reactions. Examples of nucleophiles 
include uncharged compounds such as amines, mercaptains, 
and alcohols, and charged groups such as alkoxides, thi 
olates, carbanions, and a variety of organic and inorganic 
anions. Illustrative anionic nucleophiles include, inter alia, 
simple anions such as azide, cyanide, thiocyanate, acetate, 
formate, or chloroformate, and bisulfite. Organometallic 
reagents such as organocuprates, organoZincs, organolithi 
ums, Grignard reagents, enolates, and acetylides, will under 
appropriate reaction conditions, be suitable nucleophiles. 

0159. Similarly, an “electrophile” means an atom, mol 
ecule, or ion able to accept an electron pair, particularly a 
pair of electrons from a nucleophile. Such as typically occurs 
during an electrophilic Substitution reaction. In an electro 
philic substitution reaction, an electrophile binds to a sub 
strate with the expulsion of another electrophile, e.g., the 
Substitution of a proton by another electrophile Such as a 
nitronium ion on an aromatic Substrate (e.g., benzene). 
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Electrophiles include cyclic compounds such as epoxides, 
aziridines, episulfides, cyclic Sulfates, carbonates, lactones, 
and lactams; and non-cyclic electrophiles include Sulfates, 
Sulfonates (e.g., tosylates), chlorides, bromides, and iodides. 
Generally, an electrophile may be a Saturated carbon atom 
(e.g., a methylene group) bonded to a leaving group; how 
ever, an electrophile may also be an unsaturated group. Such 
as an aldehyde, ketone, ester, or conjugated (CfB-unsatur 
ated) analog thereof, which upon reaction with a nucleophile 
forms an adduct. 

0160 The term “leaving group' generally refers to a 
group that is readily displaced and Substituted by a nucleo 
phile (e.g., an amine, a thiol, an alcohol, or cyanide). Such 
leaving groups are well known and include carboxylates, 
N-hydroxysuccinimide (“NHS), N-hydroxybenzotriazole, 
a halogen (fluorine, chlorine, bromine, or iodine), alkoxides, 
and thioalkoxides. A variety of Sulfur-based leaving groups 
are routinely used in Synthetic chemistry, including alkane 
Sulfonyloxy groups (e.g., C-C alkane such as methane 
Sulfonyloxy, ethane Sulfonyloxy, propane Sulfonyloxy, and 
butane Sulfonyloxy groups) and the halogenated analogs 
(e.g., halogeno(C-C alkane) Sulfonyloxy groups, such as 
trifluoromethane sulfonyloxy (i.e., triflate), 2.2.2-trichloro 
ethane Sulfonyloxy, 3,3,3-tribromopropane Sulfonyloxy, and 
4.4.4-trifluorobutane Sulfonyloxy groups), as well as aryl 
Sulfonyloxy groups (e.g., C-C aryl optionally substituted 
with 1 to 3 C-C alkyl groups, such as benzene Sulfonyloxy, 
C.-naphthylsulfonyloxy, B-naphthylsulfonyloxy, p-toluene 
sulfonyloxy (i.e., tosylates), 4-tert-butylbenzene Sulfony 
loxy, mesitylene Sulfonyloxy, and 6-ethyl-O-naphthylsulfo 
nyloxy groups). 
0161 “Activated esters' may be represented by the for 
mula —COL, where L is a leaving group, typical examples 
of which include N-hydroxysulfosuccinimidyl and N-hy 
droxysuccinimidyl groups: aryloxy groups Substituted with 
electron-withdrawing groups (e.g., p-nitro, pentafluoro, pen 
tachloro, p-cyano, or p-trifluoromethyl); and carboxylic 
acids activated by a carbodiimide to form an anhydride or 
mixed anhydride, e.g., OCOR or OCNR'NHR, where 
R" and Rare independently C-C alkyl, Cs-Cs alkyl (e.g., 
cyclohexyl), C-C perfluoroalkyl, or C-C alkoxy groups. 
An activated ester may be formed in situ or may be an 
isolable reagent. SulfoSuccinimidyl esters, pentafluo 
rothiophenol esters, and sulfotetrafluorophenol are preferred 
activated esters. However, the ester leaving group may be, 
for example, substituted or unsubstituted C-C alkyl (such 
as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec 
butyl, tert-butyl, pentyl, or hexyl), or substituted or unsub 
stituted C-C aryl or heterocyclic groups, such as 2-fluo 
roethyl, 2-chloroethyl 2-bromoethyl, 2,2-dibromoethyl, 2.2, 
2-trichloroethyl, 3-fluoropropyl, 4-chlorobutyl, 
methoxymethyl, 1,1-dimethyl-1-methoxymethyl, ethoxym 
ethyl, N-propoxymethyl, isopropoxymethyl, N-butoxym 
ethyl, tert-butoxymethyl, 1-ethoxyethyl, 1-methyl-1-meth 
oxyethyl, 1-(isopropoxy)ethyl, 3-methoxypropyl-4- 
methoxybutyl, fluoromethoxymethyl, 2.2.2- 
trichloroethoxymethyl, bis(2-chloroethoxy)methyl, 
3-fluoropropoxymethyl, 4-chlorobutoxyethyl, dibro 
momethoxyethyl, 2-chloroethoxypropyl, fluoromethoxybu 
tyl, 2-methoxyethoxymethyl, ethoxymethoxyethyl, meth 
oxyethoxypropyl, methoxyethoxybutyl, benzyl, phenethyl, 
3-phenylpropyl, 4-phenylbutyl, C.-naphthylmethyl, B-naph 
thylmethyl, diphenylmethyl, triphenylmethyl, C.-naphthyl 
dipheylmethyl, 9-anthrylmethyl, 4-methylbenzyl, 2,4,6-tri 
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methylbenzyl, 3,4,5-trimethylbenzyl, 4-methoxybenzyl, 
4-methoxyphenyldiphenylmethyl 2-nitrobenzyl, 4-ni 
trobenzyl, 4-chlorobenzyl, 4-bromobenzyl, 4-cyanobenzyl, 
4-cyanobenzyldiphenylmethyl, or bis(2-nitrophenyl)methyl 
groups. 

0162 The term “electron-withdrawing group' is art-rec 
ognized and describes the ability of a substituent to attract 
Valence electrons (e.g., pi-electrons) from neighboring 
atoms, e.g. the Substitutent is more electronegative than 
neighboring atoms, or it draws electrons to itself more than 
a hydrogen atom would at the same position. The Hammett 
sigma value (O) is an accepted measure of a group's elec 
tron-donating and withdrawing ability, especially the sigma 
para value (O). See, e.g., “Advanced Organic Chemistry’ 
by J. March, 5. Ed., John Wiley & Sons, Inc., New York, pp. 
368-75 (2001). The Hammett constant values are generally 
negative for electron-donating groups (O=-0.66 for NH-2) 
and positive for electron-withdrawing groups (O=0.78 for a 
nitro group), O, indicating para substitution. Exemplary 
electron-withdrawing groups include nitro, acyl(ketone), 
formyl(aldehyde), Sulfonyl, trifluoromethyl, halogeno (e.g., 
chloro and fluoro), and cyano groups, among others. Con 
versely, an “electron-donating group' designates a Substitu 
ent that contributes electrons more than hydrogen would if 
it occupied the same position in the molecule. Examples 
include amino (including alkylamino and dialkylamino), 
aryl, alkoxy (including aralkoxy), aryloxy, mercapto and 
alkylthio, and hydroxyl groups, among others. 

0.163 As used herein, “alkyl groups include saturated 
hydrocarbons having one or more carbon atoms, including 
straight-chain alkyl groups (e.g., methyl, ethyl, propyl. 
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, etc.), cyclic 
alkyl groups (or “cycloalkyl or “alicyclic' or “carbocyclic' 
groups) (e.g., cyclopropyl, cyclopentyl, cyclohexyl, cyclo 
heptyl, cyclooctyl, etc.), branched-chain alkyl groups (iso 
propyl, tert-butyl, sec-butyl, isobutyl, etc.), and alkyl-Sub 
stituted alkyl groups (e.g., alkyl-substituted cycloalkyl 
groups and cycloalkyl-substituted alkyl groups). The term 
“aliphatic group' includes organic moieties characterized by 
straight or branched-chains, typically having between 1 and 
22 carbon atoms. In complex structures, the chains may be 
branched, bridged, or cross-linked. Aliphatic groups include 
alkyl groups, alkenyl groups, and alkynyl groups. 

0164. In certain embodiments, a straight-chain or 
branched-chain alkyl group may have 30 or fewer carbon 
atoms in its backbone, e.g., C-Clso for straight-chain or 
C-C so for branched-chain. In certain embodiments, a 
straight-chain or branched-chain alkyl group may have 20 or 
fewer carbon atoms in its backbone, e.g., C-C for straight 
chain or C-Co for branched-chain, and more preferably 18 
or fewer. Likewise, preferred cycloalkyl groups have from 
4-10 carbon atoms in their ring structure, and more prefer 
ably have 4-7 carbon atoms in the ring structure. The term 
“lower alkyl refers to alkyl groups having from 1 to 6 
carbons in the chain, and to cycloalkyl groups having from 
3 to 6 carbons in the ring structure. 

0.165. Unless the number of carbons is otherwise speci 
fied, “lower” as in “lower aliphatic,”“lower alkyl,”“lower 
alkenyl, etc. as used herein means that the moiety has at 
least one and less than about 8 carbon atoms. In certain 
embodiments, a straight-chain or branched-chain lower 
alkyl group has 6 or fewer carbon atoms in its backbone 
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(e.g., C-C for straight-chain, C-C for branched-chain), 
and more preferably 4 or fewer. Likewise, preferred 
cycloalkyl groups have from 3-8 carbon atoms in their ring 
structure, and more preferably have 5 or 6 carbons in the ring 
structure. The term "C-C as in "C-C alkyl means alkyl 
groups containing 1 to 6 carbon atoms. 
0166 Moreover, unless otherwise specified the term 
alkyl includes both “unsubstituted alkyls' and “substituted 
alkyls, the latter of which refers to alkyl groups having 
Substituents replacing one or more hydrogens on one or 
more carbons of the hydrocarbon backbone. Such substitu 
ents may include, for example, alkenyl, alkynyl, halogeno, 
hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbo 
nyloxy, aryloxy, aryloxycarbonyloxy, carboxylate, alkylcar 
bonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alky 
laminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, 
alkoxyl, phosphate, phosphonato, phosphinato, cyano, 
amino (including alkyl-amino, dialkylamino, arylamino, 
diarylamino, and alkylarylamino), acylamino (including 
alkylcarbonylamino, arylcarbonylamino, carbamoyl and 
ureido), imino, sulfhydryl, alkylthio, arylthio, thiocarboxy 
late, Sulfates, alkylsulfinyl, Sulfonato, Sulfamoyl, Sulfona 
mido, nitro, trifluoromethyl, cyano, azido, heterocyclic, 
alkylaryl, or aromatic (including heteroaromatic) groups. 
0167. An “arylalkyl group is an alkyl group substituted 
with an aryl group (e.g., phenylmethyl (i.e., benzyl)). An 
“alkylaryl moiety is an aryl group substituted with an alkyl 
group (e.g., p-methylphenyl (i.e. p-tolyl)). The term 
“n-alkyl means a straight-chain (i.e., unbranched) unsub 
stituted alkyl group. An “alkylene' group is a divalent 
analog of the corresponding alkyl group. The terms 'alk 
enyl and “alkynyl refer to unsaturated aliphatic groups 
analogous to alkyls, but which contain at least one double or 
triple carbon-carbon bond respectively. Suitable alkenyl and 
alkynyl groups include groups having 2 to about 12 carbon 
atoms, preferably from 2 to about 6 carbon atoms. 
0168 The term “aromatic group' or “aryl group' 
includes unsaturated and aromatic cyclic hydrocarbons as 
well as unsaturated and aromatic heterocycles containing 
one or more rings. Aryl groups may also be fused or bridged 
with alicyclic or heterocyclic rings that are not aromatic so 
as to form a polycycle (e.g., tetralin). An 'arylene' group is 
a divalent analog of an aryl group. Aryl groups can also be 
fused or bridged with alicyclic or heterocyclic rings which 
are not aromatic So as to form a polycycle (e.g., tetralin). 
0169. The term "heterocyclic group' includes closed ring 
structures analogous to carbocyclic groups in which one or 
more of the carbon atoms in the ring is an element other than 
carbon, for example, nitrogen, Sulfur, or oxygen. Heterocy 
clic groups may be saturated or unsaturated. Additionally, 
heterocyclic groups (such as pyrrolyl pyridyl, isoquinolyl, 
quinolyl, purinyl, and furyl) may have aromatic character, in 
which case they may be referred to as "heteroaryl' or 
"heteroaromatic' groups. 
0170 Unless otherwise stipulated, aryl and heterocyclic 
(including heteroaryl) groups may also be substituted at one 
or more constituent atoms. Examples of heteroaromatic and 
heteroalicyclic groups may have 1 to 3 separate or fused 
rings with 3 to about 8 members per ring and one or more 
N, O, or S heteroatoms. In general, the term "heteroatom’ 
includes atoms of any element other than carbon or hydro 
gen, preferred examples of which include nitrogen, oxygen, 
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Sulfur, and phosphorus. Heterocyclic groups may be satu 
rated or unsaturated or aromatic. 

0171 Examples of heterocycles include, but are not lim 
ited to, acridinyl; azocinyl. benzimidazolyl; benzofuranyl: 
benzothiofuranyl; benzothiophenyl; benzoxazolyl; benzthia 
Zolyl; benztriazolyl; benztetrazolyl; benzisoxazolyl; ben 
Zisothiazolyl; benzimidazolinyl; carbazolyl; 4aH-carba 
Zolyl; carbolinyl, chromanyl; chromenyl, cinnolinyl: 
decahydroquinolinyl; 2H,6H-1.5.2-dithiazinyl; dihydrofuro 
2,3-btetrahydrofuran; furanyl; furazanyl.imidazolidinyl: 
imidazolinyl; imidazolyl: 1H-indazolyl; indolenyl; indoli 
nyl; indolizinyl; indolyl: 3H-indolyl; isobenzofuranyl: iso 
chromanyl; isolindazolyl; isoindolinyl; isoindolyl; isoquino 
linyl; isothiazolyl; isoxazolyl; methylenedioxyphenyl: 
morpholinyl; naphthyridinyl; octahydroisoquinolinyl: Oxa 
diazolyl: 1,2,3-oxadiazolyl: 1,2,4-oxadiazolyl: 1,2,5-oxadia 
Zolyl: 1.3,4-oxadiazolyl; oxazolidinyl, oxazolyl; oxazolidi 
nyl; pyrimidinyl; phenanthridinyl; phenanthrolinyl: 
phenazinyl; phenothiazinyl; phenoxathiinyl; phenoxazinyl: 
phthalazinyl; piperazinyl; piperidinyl; piperidonyl: 4-piperi 
donyl; piperonyl, pteridinyl; purinyl; pyranyl; pyrazinyl: 
pyrazolidinyl; pyrazolinyl; pyrazolyl; pyridazinyl; pyri 
dooxazole; pyridoimidazole; pyridothiazole; pyridinyl: 
pyridyl; pyrimidinyl; pyrrolidinyl; pyrrolinyl; 2H-pyrrolyl: 
pyrrolyl; quinazolinyl; quinolinyl; 4H-quinolizinyl; quinox 
alinyl; quinuclidinyl; tetrahydrofuranyl; tetrahydroisoquino 
linyl; tetrahydroquinolinyl; tetrazolyl; 6H-1,2,5-thiadiazi 
nyl: 1,2,3-thiadiazolyl: 1,2,4-thiadiazolyl, 1,2,5- 
thiadiazolyl: 1,3,4-thiadiazolyl; thianthrenyl; thiazolyl: 
thienyl; thienothiazolyl; thienooxazolyl; thienoimidazolyl: 
thiophenyl; triazinyl: 1,2,3-triazolyl: 1,2,4-triazolyl: 1,2,5- 
triazolyl: 1,3,4-triazolyl; and xanthenyl. Preferred hetero 
cycles include, but are not limited to, pyridinyl; furanyl: 
thienyl; pyrrolyl; pyrazolyl; pyrrolidinyl; imidazolyl, 
indolyl; benzimidazolyl: 1H-indazolyl oxazolidinyl; benzo 
triazolyl; benzisoxazolyl; OXindolyl; benzoxazolinyl; and 
isatinoyl groups. Also included are fused ring and spiro 
compounds containing, for example, the above heterocycles. 

0172 A common hydrocarbon aryl group is a phenyl 
group having one ring. Two-ring hydrocarbon aryl groups 
include naphthyl, indenyl, benzocyclooctenyl, benzocyclo 
heptenyl, pentalenyl, and azulenyl groups, as well as the 
partially hydrogenated analogs thereof Such as indanyl and 
tetrahydronaphthyl. Exemplary three-ring hydrocarbon aryl 
groups include acephthylenyl, fluorenyl, phenalenyl, 
phenanthrenyl, and anthracenyl groups. 

0173 Aryl groups also include heteromonocyclic aryl 
groups, i.e., single-ring heteroaryl groups, such as thienyl, 
furyl, pyranyl, pyrrolyl, imidazolyl pyrazolyl pyridinyl, 
pyrazinyl, pyrimidinyl, and pyridazinyl groups; and oxi 
dized analogs thereof Such as pyridonyl, oxazolonyl, pyra 
Zolonyl, isoxazolonyl, and thiazolonyl groups. The corre 
sponding hydrogenated (i.e., non-aromatic) 
heteromonocylic groups include pyrrolidinyl, pyrrolinyl, 
imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, 
piperidyl and piperidino, piperazinyl, and morpholino and 
morpholinyl groups. 

0.174 Aryl groups also include fused two-ring heteroar 
yls such as indolyl, isoindolyl, indolizinyl, indazolyl, quino 
linyl, isoquinolinyl, phthalazinyl, quinoxalinyl, quinazoli 
nyl, cinnolinyl, chromenyl, isochromenyl, benzothienyl, 
benzimidazolyl, benzothiazolyl, purinyl, quinolizinyl, iso 
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quinolonyl, quinolonyl, naphthyridinyl, and pteridinyl 
groups, as well as the partially hydrogenated analogs such as 
chromanyl, isochromanyl, indolinyl, isoindolinyl, and tet 
rahydroindolyl groups. Aryl groups also include fused three 
ring groups such as phenoxathiinyl, carbazolyl, phenan 
thridinyl, acridinyl, perimidinyl, phenanthrolinyl, 
phenazinyl, phenothiazinyl, phenoxazinyl, and dibenzofura 
nyl groups. 
0175 Some typical aryl groups include substituted or 
unsubstituted 5- and 6-membered single-ring groups. In 
another aspect, each Ar group may be selected from the 
group consisting of Substituted or unsubstituted phenyl, 
pyrrolyl, furyl, thienyl, thiazolyl, isothiaozolyl, imidazolyl, 
triazolyl, tetrazolyl pyrazolyl, oxazolyl, isooxazolyl pyridi 
nyl, pyrazinyl, pyridazinyl, and pyrimidinyl groups. Further 
examples include Substituted or unsubstituted phenyl, 
1-naphthyl 2-naphthyl, biphenyl, 1-pyrrolyl 2-pyrrolyl, 
3-pyrrolyl, 3-pyrazolyl, 2-imidazolyl, 4-imidazolyl pyrazi 
nyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 3-isoxazolyl, 
4-isoxazolyl, 5-isoxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiaz 
olyl 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-py 
ridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 5-benzothiazolyl, 
purinyl, 2-benzimidazolyl, 5-indolyl, 1-isoquinolyl, 5-iso 
quinolyl 2-quinoxalinyl, 5-quinoxalinyl, 3-quinolyl, and 
6-quinolyl groups. 

0176) The term “amine' or "amino, as used herein, 
refers to an unsubstituted or substituted moiety of the 
formula - NR'R'', in which R" and R are each indepen 
dently hydrogen, alkyl, aryl, or heterocyclyl, or R and R. 
taken together with the nitrogen atom to which they are 
attached, form a cyclic moiety having from 3 to 8 atoms in 
the ring. Thus, the term amino includes cyclic amino moi 
eties such as piperidinyl or pyrrolidinyl groups, unless 
otherwise stated. Thus, the term “alkylamino” as used herein 
means an alkyl group having an amino group attached 
thereto. Suitable alkylamino groups include groups having 1 
to about 12 carbon atoms, preferably from 1 to about 6 
carbon atoms. The term amino includes compounds or 
moieties in which a nitrogen atom is covalently bonded to at 
least one carbon or heteroatom. The term “dialkylamino” 
includes groups wherein the nitrogen atom is bound to at 
least two alkyl groups. The term “arylamino” and “diary 
lamino' include groups wherein the nitrogen is bound to at 
least one or two aryl groups, respectively. The term “alky 
larylamino” refers to an amino group which is bound to at 
least one alkyl group and at least one aryl group. The term 
"alkaminoalkyl refers to an alkyl, alkenyl, or alkynyl group 
substituted with an alkylamino group. The term "amide' or 
“aminocarbonyl includes compounds or moieties which 
contain a nitrogen atom which is bound to the carbon of a 
carbonyl or a thiocarbonyl group. 
0177. The term “alkylthio” refers to an alkyl group, 
having a sulfhydryl group attached thereto. Suitable alky 
lthio groups include groups having 1 to about 12 carbon 
atoms, preferably from 1 to about 6 carbon atoms. 
0178 The term “alkylcarboxyl as used herein means an 
alkyl group having a carboxyl group attached thereto. 
0179 The term “alkoxy” as used herein means an alkyl 
group having an oxygen atom attached thereto. Represen 
tative alkoxy groups include groups having 1 to about 12 
carbon atoms, preferably 1 to about 6 carbon atoms, e.g., 
methoxy, ethoxy, propoxy, tert-butoxy and the like. 
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Examples of alkoxy groups include methoxy, ethoxy, iso 
propyloxy, propoxy, butoxy, and pentoxy groups. The 
alkoxy groups can be substituted with groups such as 
alkenyl, alkynyl, halogen, hydroxyl, alkylcarbonyloxy, aryl 
carbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, car 
boxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, ami 
nocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, 
alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phos 
phinato, cyano, amino (including alkylamino, dialkylamino, 
arylamino, diarylamino, and alkylarylamino), acylamino 
(including alkylcarbonylamino, arylcarbonylamino, car 
bamoyl and ureido), imino, Sulfhydryl, alkylthio, arylthio. 
thiocarboxylate, Sulfates, alkylsulfinyl, Sulfonato, Sulfa 
moyl, Sulfonamido, nitro, trifluoromethyl, cyano, azido, 
heterocyclyl, alkylaryl, or an aromatic or heteroaromatic 
moieties. Examples of halogen Substituted alkoxy groups 
include, but are not limited to, fluoromethoxy, difluo 
romethoxy, trifluoromethoxy, chloromethoxy, dichlo 
romethoxy, trichloromethoxy, etc., as well as perhaloge 
nated alkyloxy groups. 

0180. The term “acylamino” includes moieties wherein 
an amino moiety is bonded to an acyl group. For example, 
the acylamino group includes alkylcarbonylamino, arylcar 
bonylamino, carbamoyl and ureido groups. 
0181. The terms “alkoxyalkyl”, “alkylaminoalkyl and 
“thioalkoxyalkyl include alkyl groups, as described above, 
which further include oxygen, nitrogen or Sulfur atoms 
replacing one or more carbons of the hydrocarbon backbone. 
0182. The term “carbonyl or “carboxy” includes com 
pounds and moieties which contain a carbon connected with 
a double bond to an oxygen atom. Examples of moieties 
which contain a carbonyl include aldehydes, ketones, car 
boxylic acids, amides, esters, anhydrides, etc. 

0183) The term “ether” or “ethereal” includes compounds 
or moieties which contain an oxygen bonded to two carbon 
atoms. For example, an ether or ethereal group includes 
“alkoxyalkyl which refers to an alkyl, alkenyl, or alkynyl 
group Substituted with an alkoxy group. 

0184. A “sulfonate” group is a -SOH or -SOX" 
group bonded to a carbon atom, where X is a cationic 
counter ion group. Similarly, a “sulfonic acid compound 
has a —SOH or —SOX' group bonded to a carbon atom, 
where X-- is a cationic group. A "Sulfate' as used herein is 
a —OSOH or —OSOX' group bonded to a carbon atom, 
and a “sulfuric acid compound has a —SOH or —OSO 
X' group bonded to a carbon atom, where X" is a cationic 
group. According to the invention, a Suitable cationic group 
may be a hydrogen atom. In certain cases, the cationic group 
may actually be another group on the therapeutic compound 
that is positively charged at physiological pH, for example 
an amino group. 

0185. A “counterion' is required to maintain electroneu 
trality. Examples of anionic counter ions include halide, 
triflate, Sulfate, nitrate, hydroxide, carbonate, bicarbonate, 
acetate, phosphate, oxalate, cyanide, alkylcarboxylate, 
N-hydroxysuccinimide, N-hydroxybenzotriazole, alkoxide, 
thioalkoxide, alkane Sulfonyloxy, halogenated alkane Sulfo 
nyloxy, arylsulfonyloxy, bisulfate, oxalate, Valerate, oleate, 
palmitate, Stearate, laurate, borate, benzoate, lactate, citrate, 
maleate, fumarate. Succinate, tartrate, naphthylate mesylate, 
glucoheptonate, or lactobionate. Compounds containing a 
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cationic group covalently bonded to an anionic group may 
be referred to as an “internal salt.” 

0186 The term “nitro” means - NO; the term “halogen” 
or “halogeno” or “halo” designates —F. —Cl, Br or —I: 
the term “thiol,”“thio.” or “mercapto' means SH; and the 
term “hydroxyl or “hydroxy' means —OH. 

0187. The term “acyl refers to a carbonyl group that is 
attached through its carbon atom to a hydrogen (i.e., a 
formyl), an aliphatic group (e.g., acetyl), an aromatic group 
(e.g., benzoyl), and the like. The term “substituted acyl 
includes acyl groups where one or more of the hydrogen 
atoms on one or more carbon atoms are replaced by, for 
example, an alkyl group, alkynyl group, halogen, hydroxyl, 
alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, 
aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbo 
nyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, 
dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phos 
phate, phosphonato, phosphinato, cyano, amino (including 
alkyl amino, dialkylamino, arylamino, diarylamino, and 
alkylarylamino), acylamino (including alkylcarbonylamino, 
arylcarbonylamino, carbamoyl and ureido), imino, Sulfhy 
dryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfi 
nyl, Sulfonato, Sulfamoyl, Sulfonamido, nitro, trifluorom 
ethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or 
heteroaromatic moiety. 

0188 Unless otherwise specified, the chemical moieties 
of the compounds of the invention, including those groups 
discussed above, may be “substituted or unsubstituted.” In 
some embodiments, the term "substituted” means that the 
moiety has substituents placed on the moiety other than 
hydrogen (i.e., in most cases, replacing a hydrogen), which 
allow the molecule to perform its intended function. 
Examples of substituents include moieties selected from 
straight or branched alkyl (preferably C-C), cycloalkyl 
(preferably C-Cs), alkoxy (preferably C-C), thioalkyl 
(preferably C-C), alkenyl (preferably C-C), alkynyl 
(preferably C-C), heterocyclic, carbocyclic, aryl (e.g., 
phenyl), aryloxy (e.g., phenoxy), aralkyl (e.g., benzyl), 
aryloxyalkyl (e.g., phenyloxyalkyl), arylacetamidoyl, alky 
laryl, heteroaralkyl, alkylcarbonyl and arylcarbonyl or other 
Such acyl group, heteroarylcarbonyl, and heteroaryl groups, 
as well as (CRR")NR'R" (e.g., -NH), (CRR"). CN 
(e.g., —CN), —NO, halogen (e.g., —F. —Cl. —Br, or—I), 
(CRR"),C(halogen) (e.g., —CF), (CRR")-CH(halo 
gen), (CRR")-CH(halogen), (CRR"). CONR'R", 
(CRR") (CNH)NR'R", (CRR"). S(O)NR'R", 
(CRR"). CHO, (CRR"). O(CRR")H, (CRR"). 
3S(O) R' (e.g., —SOH), (CRR"). O(CRR"). H (e.g., 
—CHOCH, and —OCH,), (CRR"), S(CRR").H (e.g., 
—SH and -SCH), (CRR"). OH (e.g., -OH), (CRR"). 
3COR', (CRR") (substituted or unsubstituted phenyl), 
(CRR"), (C-C cycloalkyl), (CRR"). CO.R' (e.g., 
—COH), and (CRR"). OR' groups, wherein R' and R" are 
each independently hydrogen, a C-C alkyl, C-C alkenyl, 
C-C alkynyl, or aryl group; or the side chain of any 
naturally occurring amino acid. 

0189 In another embodiment, a substituent may be 
selected from straight or branched alkyl (preferably C-C), 
cycloalkyl (preferably C-C), alkoxy (preferably C-C), 
thioalkyl (preferably C-C), alkenyl (preferably C-C), 
alkynyl (preferably C-C), heterocyclic, carbocyclic, aryl 
(e.g., phenyl), aryloxy (e.g., phenoxy), aralkyl (e.g., benzyl). 
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aryloxyalkyl (e.g., phenyloxyalkyl), arylacetamidoyl, alky 
laryl, heteroaralkyl, alkylcarbonyl and arylcarbonyl or other 
Such acyl group, heteroarylcarbonyl, or heteroaryl group, 
(CRR")NR'R'" (e.g., -NH), (CRR"). CN (e.g., 
—CN), NO, halogen (e.g., F, Cl, Br, or I), (CRR"), 
10C(halogen) (e.g., —CF), (CRR")-CH(halogen), 
(CRR"). CH(halogen), (CRR"). CONR'R", (CRR"). 
o(CNH)NR'R'', (CRR"). S(O)NR'R'', (CRR"). 
OCHO, (CRR"). O(CRR").H. (CRR"). S(O) R' 
(e.g., —SOH), (CRR").oO(CRR"). H (e.g., 
CHOCH, and OCH,), (CRR"). S(CRR").H (e.g., 

- SHand-SCH), (CRR"). OH (e.g., -OH), (CRR"). 
1OCOR', (CRR") (substituted or unsubstituted phenyl), 
(CRR"), (C-C cycloalkyl), (CRR"). CO.R' (e.g., 
—COH), or (CRR").oOR' group, or the side chain of any 
naturally occurring amino acid; wherein R and R" are each 
independently hydrogen, a C-C alkyl, C-C alkenyl, 
C-C alkynyl, or aryl group, or R and R" taken together are 
a benzylidene group or a —(CH2)2O(CH) group. 
0190. It will be understood that “substitution” or “sub 
stituted with includes the implicit proviso that such sub 
stitution is in accordance with the permitted valence of the 
substituted atom and the substituent, and that the substitu 
tion results in a stable compound, e.g., which does not 
spontaneously undergo transformation Such as by rearrange 
ment, cyclization, elimination, etc. As used herein, the term 
“substituted' is meant to include all permissible substituents 
of organic compounds. In a broad aspect, the permissible 
Substituents include acyclic and cyclic, branched and 
unbranched, carbocyclic and heterocyclic, aromatic and 
nonaromatic Substituents of organic compounds. The per 
missible Substituents can be one or more. 

0191 In some embodiments, a “substituent may be 
selected from the group consisting of for example, halo 
geno, trifluoromethyl, nitro, cyano, C-C alkyl, C-C alk 
enyl, C-C alkynyl, C-C alkylcarbonyloxy, arylcarbony 
loxy, C-C alkoxycarbonyloxy, aryloxycarbonyloxy, C-C, 
alkylcarbonyl, C-C alkoxycarbonyl, C-C alkoxy, C-C, 
alkylthio, arylthio, heterocyclyl, aralkyl, and aryl (including 
heteroaryl) groups. 
0.192 In one embodiment, the invention pertains to com 
pounds of Formula I: 

(I) 
R2 

wherein: 

0193 R' is a substituted or unsubstituted cycloalkyl, 
heterocyclic, aryl, arylcycloalkyl, bicyclic or tricyclic ring, 
a bicyclic or tricyclic fused ring group, or a Substituted or 
unsubstituted C-Co alkyl group; 
0194 R is selected from a group consisting of hydrogen, 
alkyl, mercaptoalkyl, alkenyl, alkynyl, cycloalkyl, aryl, ary 
lalkyl, thiazolyl, triazolyl; imidazolyl, benzothiazolyl, and 
benzoimidazolyl: 
0.195 Y is SOX, OSOX", or SSO, X"; 
0.196 X" is hydrogen, a cationic group, or ester-forming 
group; and 
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0197) each of L' and L is independently a substituted or 
unsubstituted C-C alkyl group or absent, or a pharmaceu 
tically acceptable salt thereof, provided that when R is 
alkyl, L' is absent. 
0198 In a further embodiment, the invention pertains to 
compounds of Formula II: 

(II) 
R2 O 

R-11 (C)-(CH)-Y 

wherein: 

0199 R' is a substituted or unsubstituted cyclic, bicyclic, 
tricyclic, or benzoheterocyclic group or a Substituted or 
unsubstituted C-Co alkyl group; 
0200 R is hydrogen, alkyl, mercaptoalkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, arylalkyl, thiazolyl, triazolyl, imi 
dazolyl, benzothiazolyl, benzoimidazolyl, or linked to R' to 
form a heterocycle; 

0201 Y is SOX, OSOX", or SSOX"; 
0202 X is hydrogen, a cationic group, or an ester 
forming moiety; 

0203) 
0204 n is 1, 2, 3, or 4: 
0205 L is substituted or unsubstituted C-C alkyl group 
or absent, or a pharmaceutically acceptable salt thereof, 
provided that when R' is alkyl, L is absent. 
0206. In a further embodiment, R is hydrogen. In 
another further embodiment, R' is straight chain alkyl, for 
example, ethyl, n-pentyl, n-heptyl, or n-octyl. In another 
embodiment, R' is t-butyl. In yet another alternate embodi 
ment, R' is C7-Co. bicycloalkyl or tricycloalkyl, such as, for 
example, tricyclo3.3.1.0 decyl (or adamantyl), bicyclo 
2.1.2]heptyl, or indolyl. In another alternate embodiment, 
R is tetrahydronaphthyl. 

0207. In one embodiment, L is —(CH) . In another 
further embodiment, L is -(CH2) - or -(CH2)5-. In yet 
another further embodiment, L is —(CH) . In yet 
another further embodiment, L is substituted alkyl, e.g., 
—CH (CHOH) CH-. 
0208 
0209. In a further embodiment, R is branched alkyl, e.g., 
t-butyl. In another embodiment, R' is adamanyl. In another 
embodiment, R' is cyclic alkyl, e.g., cyclopropyl, cyclo 
hexyl, cycloheptyl, cyclo-octyl, etc. The cycloalkyl moieties 
may be substituted further, e.g., with additional alkyl groups 
or other groups which allow the molecule to perform its 
intended function. In another embodiment, R' is alkyl sub 
stituted with a propargyl moiety (e.g., HC=C- ). In another 
embodiment, R' is cyclohexyl substituted withone or more 
methyl or propargyl groups. 

0210. In other embodiments, L' is a C-C alkyl linker 
group (e.g., —CH(CH)— or —(CH) . In a further 
embodiment, R is phenyl. In certain embodiments, R is 
substituted with a methoxy group. In other embodiments, L' 

m is 0 or 1; 

In another embodiment, L' is CHCH, or absent. 
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is C, e.g., -(CH2) - or C(CH) . In certain embodi 
ments, L' is substituted, e.g., with an alkoxy, carboxylate 
(—COOH), benzyl, amido ( C=O NH ), or ester 
(C=O C–O) group. In certain embodiment, the ester 
group is a methyl, ethyl, propyl, butyl, cyclohexyl, or benzyl 
ester. In other embodiments, the ester group may be prope 
nyl. In other embodiments, L' is substituted with a carboxy 
late group. In a further embodiment, R' is substituted with 
a SubSituted amido group, wherein the amido group is 
Substituted with an alkyl, e.g., methyl, ethyl, propyl, butyl, 
pentyl, or hexyl group. In another embodiment, the alkyl R' 
group is a substituted with a —C=O NH-OH, C=O 
NH, or an amido group. In certain embodiments, the amido 
group is Substituted with an alkyl (e.g., methyl, ethyl, 
propyl, butyl, pentyl, hexyl, cyclohexyl, etc.), a benzyl or an 
aryl group. In another embodiment, the amido group is 
substituted with a —CH(CH) group. R' itself may be 
substituted with a phenyl or may be branched or straight 
chain alkyl. In certain embodiments, R' may also be sub 
stituted with a thioether moiety. Examples of thioethers 
include S Me, S Et, etc. In certain embodiments, the 
alkyl R' moiety is substituted with both an aryl or a thioether 
moiety and an amido moiety. In other embodiments, the 
alkyl R' moiety may be substituted with both a thioether and 
a carboxylate moiety. In other embodiments, alkyl R' groups 
are substituted with hydroxyl. R' groups, e.g., alkyl R' 
groups, may also be substituted with both thioether and 
hydroxyl groups. In other embodiments, R' groups, e.g., 
alkyl R' groups are substituted with cyano groups. Examples 
of R' groups including —CN moieties include 
—C(CH)CN, cyclohexyl substituted with one or more 
cyano groups, etc. 

0211). In other embodiments, alkyl R' groups are substi 
tuted with aryl groups. The aryl groups may be substituted 
phenyl, for example. The substituted phenyl may be substi 
tuted with one or more Substituents such as hydroxy, cyano 
and alkoxy. In other embodiments, alkyl R' groups are 
substituted with tetrazolyl or substituted or unsubstituted 
benzyl. 
0212) In a further embodiment, L' is —C(CH) 
(CH2)—. In another embodiment, L' is —(C(CH) - 
CHOH-. In yet another embodiment, L' is 
—(C(CH),CH(OMe)—. In another embodiment, R' is sub 
stituted or unsubstituted phenyl. In a further embodiment, R' 
is para-Substituted phenyl. Examples of Substitutuents 
include but are not limited to fluorine, chlorine, bromine, 
iodine, methyl, t-butyl, alkoxy, methoxy, etc. In other 
embodiment, R' is substituted at the meta position. 
Examples of Substituents include methoxy, chloro, methyl, 
t-butyl, fluoro, alkyl, alkoxy, iodo, trifluoroalkyl, methoxy, 
etc. In another embodiment, R' is phenyl substituted in the 
ortho position, with similar substituents. In another embodi 
ment, L' comprises a cycloalkyl moiety, e.g., cyclopentyl. In 
another embodiment, L' comprises an alkyenyl group and, 
optionally, a Substituted aryl group, with Substituents simi 
lar to those described about. 

0213) In certain embodiments, R' is cyclopropyl or 
cyclohexyl. In certain embodiments, the cyclopropyl or 
cyclohexyl group is Subsituted with an ether group or an 
alkyl group. In certain further embodiments, the ether group 
is a benzyl ether group. 
0214) In another embodiment, wherein R' is alkyl, it is 
Substituted with groups such as phenyl, or hydroxy. 
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0215. In other embodiments, the compound of the inven 
tion is selected from the group consisting of: -continued 
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Nu-1N1 SONa H NaO 

  



US 2007/0010573 A1 

-continued 

HC 

20 
Jan. 11, 2007 

-continued 
CH3 

cr H 

HC N SOH * N-N-1- 

a N NH2 
CH3 

cro H 

O 
H 

wOCH2Ph 

N1N1 Nson 
H 

OCH2Ph 

'1N1)-son 
H 



US 2007/0010573 A1 

-continued 

21 
Jan. 11, 2007 

-continued 

nu-1N1 

O4\,1. 
H O 

N----k nu-1N1 n OH 

o21 No 
H O 

le" nu1N1 n E OH 

o21N, 

r O OMe 



Jan. 11, 2007 US 2007/0010573 A1 
22 

-continued 

Nu-1N1 SOH 

NH2 
H 

N 

anO 

N-1N1 SOH 

NH2 

H 

N 

O 

H 

N 

1. 

OH 
N1 O 
H e 

YoH 

OH 

N1 e 
YoH 

OH 
N1 O 
H leo 

YoH 
--,4 

  



Jan. 11, 2007 US 2007/0010573 A1 
23 

-continued 

ZEI: 

-continued 

2 

H 

ZEI: 

  



Jan. 11, 2007 US 2007/0010573 A1 
24 

  















US 2007/0010573 A1 Jan. 11, 2007 
31 

-continued -continued 
  



US 2007/0010573 A1 Jan. 11, 2007 
32 

-continued -continued 

Me VW 
  



US 2007/0010573 A1 

-continued 

W 21 N-1N1 No 

F 

R O \/ 21 nu1N1 YoH 

C 

W 21 n-1N1 YoH 

33 

-continued 

Jan. 11, 2007 

  



US 2007/0010573 A1 Jan. 11, 2007 
34 

-continued -continued 
e O 

N Y1)-1\, 
S. o?V 

29 O H O 

or S, Nt 
F 

\eo O N Ol 1-14 nu-1N1 Y 
y’so 

H O 

/ O O 

21 n-> us ls 
Nn H O N 

e 
N 

O-SEO N 
| 
O 

O O 

-C o--o O 

1-14 O 
WNo 

H O 

O 
\l-O N/ \eo CN-9-X N-N- 

O O 

O o 
o==o O 

Br 

N \eo 
O nu-1N1 V 
N O 

O O 
\eo 

ON / N. N-1- | O 

O On-O 
Nt 

21 
V 2O N 2 

S N-n- 
O 

\eo 
Br N-1- 



US 2007/0010573 A1 

-continued 

20 
4V. 

)- 
O 

\eo 
Nt N-1N1 \, 

H 
I 
N 

Nt c 
2 

21 Y. 

s/ 
No 

Br / / 
N 

\ 
N 

O 

Nu-N-X 
O 

os/ 
/ / 

O-N N N 

N 

os/ 
No 

O ) 
Nt 

O N 

35 
Jan. 11, 2007 

-continued 

  



US 2007/0010573 A1 Jan. 11, 2007 
36 

-continued -continued 
O 

N S N-- 
O / O 

  



US 2007/0010573 A1 

-continued 
Q O 

N--, O 

S-O 

O 

37 
Jan. 11, 2007 

-continued 
O 

S-O 

/ / O 

N 
O 

S-O 

/ / O 

N 
O 
\l-O 
4. 

and pharmaceutically acceptable salts, esters, and prodrugs 
thereof. 

0216) In another embodiment, the invention pertains to 
compounds of Formula III: 

(III) 
R4a R5 

wherein: 

0217. A is nitrogen or oxygen; 
0218) R' is hydrogen, salt-forming cation, ester forming 
group, —(CH2),-Q or when A is nitrogen, A and R' taken 
together may be the residue of a natural or unnatural amino 
acid or a salt or ester thereof; 
0219 Q is hydrogen, thiazolyl, triazolyl, imidazolyl, ben 
Zothiazolyl, or benzoimidazolyl: 

0220 x is 0, 1, 2, 3, or 4: 
0221 n is 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 
0222 R,R,R,R,R,R,R,R, R7 and R7 are 
each independently hydrogen, alkyl, mercaptoalkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, alkylcarbonyl, arylcarbonyl, 
alkoxycarbonyl, cyano, halogen, amino, tetrazolyl, or two R 
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groups on adjacent ring atoms taken together with the ring 
atoms form a double bond, provided that one of R. R. R. 
R. R. R. R. R. R7 and R7 is a moiety of the Formula 
IIIa: 

(IIIa) 

0223) wherein: 

0224 m is 0, 1, 2, 3, or 4: 

0225 R. R. R. RP, and Rare independently selected 
from a group of hydrogen, halogen, hydroxyl, alkyl, alkoxyl, 
halogenated alkyl, mercaptoalkyl, alkenyl, alkynyl, 
cycloalkyl, aryl, cyano, thiazolyl, triazolyl, imidazolyl, tet 
razolyl, benzothiazolyl, and benzoimidazolyl; and pharma 
ceutically acceptable salts and esters thereof, provided that 
said compound is not 3-(4-phenyl-1,2,3,6-tetrahydro-1-py 
ridyl)-1-propanesulfonic acid. 

0226. In a further embodiment, n is 2, 3 or 4. 

0227). In another embodiment, R' is a salt-forming cat 
ion. Examples of Salt forming cations include pharmaceu 
tically acceptable salts described herein as well as lithium, 
Sodium, potassium, magnesium, calcium, barium, Zinc, iron, 
and ammonium. In another embodiment, R'' is an ester 
forming group. An ester-forming group includes groups 
which when bound form an ester. Examples of Such groups 
include substituted or unsubstituted alkyl, aryl, alkenyl, 
alkynyl, or cycloalkyl. In another embodiment, A is oxygen. 

0228). In another embodiment, R and R are taken 
together with the carbon atoms to which they are attached to 
form a double bond. In another embodiment, R. R. R. 
RP, and Rare each hydrogen. R. R. RP, and Rare each 
hydrogen and R is a halogen, such as fluorine, chlorine, 
iodine, or bromine. 

0229. In another embodiment, R or R is a moiety of 
Formula IIIa. 

0230. In another embodiment, R. R. R. and R7 are each 
hydrogen. In another further embodiment, R. R. R', and 
R" are each hydrogen. 
0231. In another, R is hydroxyl, cyano, acyl, or 
hydroxyl. 

0232) In another further embodiment, R'' and A taken 
together are a natural or unnatural amino acid residue or a 
pharmaceutically acceptable Salt or ester thereof. Examples 
of amino acid residues include esters and salts of phenyla 
lanine and leucine. 

Jan. 11, 2007 

0233. In another embodiment, m is 0, 1, or 3. 
0234 Examples of compounds of Formula III include, 
but are not limited to: 

c-( ) ()-n-rol 
e 
S-NN-1-N-SOs 

NC 

( ) \O-N- SOH 

OH 

Br N1\-1Nso 

HO 

C N1\1\so 

F N1\1\so 

and pharmaceutically acceptable salts, esters, and prodrugs 
thereof. 

0235. In another embodiment, the invention pertains to 
compounds of Formula IV: 

(IV) 

R9 R8 R4a R5 
R R5a 

R10 (CH)-N -cis--A-R' 
R7 W R6a O 

R11 R12 R7a R6 

wherein: 

0236 A is nitrogen or oxygen; 
0237) R' is hydrogen, salt-forming cation, ester forming 
group, —(CH2)-Q, or when A is nitrogen, A and R' taken 
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together may be the residue of a natural or unnatural amino 
acid or a salt or ester thereof; 
0238 Q is hydrogen, thiazolyl, triazolyl, imidazolyl, ben 
Zothiazolyl, or benzoimidazolyl: 

0239 x is 0, 1, 2, 3, or 4: 
0240 n is 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 
0241) R', R., R., R., R., R., R', and R7 are each 
independently hydrogen, alkyl, mercaptoalkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, alkylcarbonyl, arylcarbonyl, 
alkoxycarbonyl, cyano, halogen, amino, tetrazolyl, R" and 
R taken together, with the ring atoms they are attached to, 
form a double bond, or R and R” taken together, with the 
ring atoms they are attached to, form a double bond; 

0242 m is 0, 1, 2, 3, or 4: 
0243) R. R. R', R', and R'' are independently 
selected from a group of hydrogen, halogen, hydroxyl, alkyl, 
alkoxyl, halogenated alkyl, mercaptoalkyl, alkenyl, alkynyl, 
cycloalkyl, aryl, cyano, thiazolyl, triazolyl, imidazolyl, tet 
razolyl, benzothiazolyl, and benzoimidazolyl, and pharma 
ceutically acceptable salts and esters thereof. 

0244) In another embodiment, R' is a salt-forming cat 
ion. Examples of Salt forming cations include pharmaceu 
tically acceptable salts described herein as well as lithium, 
Sodium, potassium, magnesium, calcium, barium, Zinc, iron, 
and ammonium. In another embodiment, R'' is an ester 
forming group. An ester-forming group includes groups 
which when bound form an ester. Examples of Such groups 
include substituted or unsubstituted alkyl, aryl, alkenyl, 
alkynyl, or cycloalkyl. In another embodiment, A is oxygen. 

0245. In another embodiment, m is 0 or 1. In another 
further embodiment, n is 2, 3, or 4. In another further 
embodiment, R. R. Rand R7 are each hydrogen. R. R. 
R", and R'' also may be hydrogen. Examples of R. R. 
R', R', and R' include hydrogen. In another embodiment 
R. R. R', R'' are each hydrogen, and R' is a halogen, 
(e.g., fluorine, chlorine, bromine, or iodine), nitro, or alkyl 
(e.g., methyl, ethyl, butyl). In another embodiment, A-R'' 
may be the residue of an amino acid, e.g., a phenylalanine 
residue. In another embodiment, R. R', R'' and R'' are 
each hydrogen, and R is not hydrogen, e.g., halogen, e.g., 
fluorine, bromine, chlorine, or iodine. 

0246 

()- 1N1\so H \ / 3 

N 1N1)-so H 
\ / 3 

F 

c-( )- N1\1\so \ / 

-( )- N11 Nso \ / 

In another embodiment, the compound is: 
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os-()- N1\-1Nso 
0247 and pharmaceutically acceptable salts, esters, and 
prodrugs thereof. 

0248. In another embodiment, the invention pertains to 
compounds of Formula V: 

(V) 
R 15 O 

O 

wherein: 

0249 A is nitrogen or oxygen; 

0250) R' is hydrogen, salt-forming cation, ester forming 
group, —(CH),-Q, or when A is nitrogen, A and R' taken 
together may be the residue of a natural or unnatural amino 
acid or a salt or ester thereof; 

0251 Q is hydrogen, thiazolyl, triazolyl, imidazolyl, ben 
Zothiazolyl, or benzoimidazolyl: 

0252 x is 0, 1, 2, 3, or 4: 

0253) n is 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 

0254 aa is a natural or unnatural amino acid residue. 

0255 m is 0, 1, 2, or 3: 
0256 R'' is hydrogen or protecting group; 
0257) R' is hydrogen, alkyl or aryl, and pharmaceuti 
cally acceptable salts, esters and prodrugs thereof. 

0258. In another embodiment, R' is a salt-forming cat 
ion. Examples of Salt forming cations include pharmaceu 
tically acceptable salts described herein as well as lithium, 
Sodium, potassium, magnesium, calcium, barium, Zinc, iron, 
and ammonium. In another embodiment, R'' is an ester 
forming group. An ester-forming group includes groups 
which when bound form an ester. Examples of Such groups 
include substituted or unsubstituted alkyl, aryl, alkenyl, 
alkynyl, or cycloalkyl. In another embodiment, A is oxygen. 

0259. In an embodiment, n is 2, 3 or 4. In certain 
embodiments, m is 0. In certain embodiments, A-R'' is a 
residue of a natural amino acid, or a salt or ester thereof. 
Examples of amino acid residues, include, but are not 
limited to, leucine or phenylalanine residues, and pharma 
ceutically acceptable salts and esters thereof. Examples of 
possible esters include methyl, ethyl, and t-butyl. 

0260. In another embodiment, m is 1. Examples of aa 
include natural and unnatural amino acid residues such as 
phenylalanine, glycine, and leucine. 
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0261. In another embodiment, (aa) is a residue of phe 
phe, or an ester thereof. 

0262). In certain embodiments, R' is hydrogen or sub 
stituted alkyl, e.g., arylalkyl. 

0263. The term “unnatural amino acid refers to any 
derivative of a natural amino acid including D forms, and C.- 
and B-amino acid derivatives. It is noted that certain amino 
acids, e.g., hydroxyproline, that are classified as a non 
natural amino acid herein, may be found in nature within a 
certain organism or a particular protein. Amino acids with 
many different protecting groups appropriate for immediate 
use in the solid phase synthesis of peptides are commercially 
available. In addition to the twenty most common naturally 
occurring amino acids, the following examples of non 
natural amino acids and amino acid derivatives may be used 
according to the invention (common abbreviations in paren 
theses): B-alanine (B-ALA), Y-aminobutyric acid (GABA), 
2-aminobutyric acid (2-Abu), C.B-dehydro-2-aminobutyric 
acid (8-AU), 1-aminocyclopropane-1-carboxylic acid 
(ACPC), aminoisobutyric acid (Aib), 2-amino-thiazoline-4- 
carboxylic acid, 5-aminovaleric acid (5-Ava), 6-aminohex 
anoic acid (6-Ahx), 8-aminooctanoic acid (8-Aoc), 11-ami 
noundecanoic acid (11-Aun), 12-aminododecanoic acid (12 
Ado), 2-aminobenzoic acid (2-AbZ), 3-aminobenzoic acid 
(3-AbZ), 4-aminobenzoic acid (4-AbZ), 4-amino-3-hydroxy 
6-methylheptanoic acid (Statine, Sta), aminooxyacetic acid 
(Aoa), 2-aminotetraline-2-carboxylic acid (ATC), 4-amino 
5-cyclohexyl-3-hydroxypentanoic acid (ACHPA), para-ami 
nophenylalanine (4-NH-Phe), biphenylalanine (Bip), para 
bromophenylalanine (4-Br-Phe), ortho 
chlorophenylalanine (2-Cl-Phe), meta-chlorophenylalanine 
(3-Cl-Phe), para-chlorophenylalanine (4-Cl-Phe), meta 
chlorotyrosine (3-Cl-Tyr), para-benzoylphenylalanine 
(Bpa), tert-butylglycine (TLG), cyclohexylalanine (Cha), 
cyclohexylglycine (Chg), 2,3-diaminopropionic acid (Dpr), 
2,4-diaminobutyric acid (Dbu), 3,4-dichlorophenylalanine 
(3,4-Cl-Phe), 3,4-diflurorphenylalanine (3.4-F-Phe), 3.5- 
diiodotyrosine (3,5-I-Tyr), ortho-fluorophenylalanine (2-F- 
Phe), meta-fluorophenylalanine (3-F-Phe), para-fluorophe 
nylalanine (4-F-Phe), meta-fluorotyrosine (3-F-Tyr), 
homoserine (Hse), homophenylalanine (Hfe), homotyrosine 
(Htyr), 5-hydroxytryptophan (5-OH-Trp), hydroxyproline 
(Hyp), para-iodophenylalanine (4-I-Phe), 3-iodotyrosine 
(3-I-Tyr), indoline-2-carboxylic acid (Idc), isonipecotic acid 
(Inp), meta-methyltyrosine (3-Me-Tyr), 1-naphthylalanine 
(1-Nal), 2-naphthylalanine (2-Nal), para-nitrophenylalanine 
(4-NO-Phe), 3-nitrotyrosine (3-NO-Tyr), norleucine 
(Nle), norvaline (Nva), ornithine (Orn), ortho-phosphoty 
rosine (H2PO-Tyr), octahydroindole-2-carboxylic acid 
(Oic), penicillamine (Pen), pentafluorophenylalanine (Fs 
Phe), phenylglycine (Phg), pipecolic acid (Pip), propargylg 
lycine (Pra), pyroglutamic acid (PGLU), sarcosine (Sar), 
tetrahydroisoquinoline-3-carboxylic acid (Tic), thienylala 
nine, and thiazolidine-4-carboxylic acid (thioproline. Th). 
Additionally, N-alkylated amino acids may be used, as well 
as amino acids having amine-containing side chains (such as 
Lys and Orn) in which the amine has been acylated or or 
alkylated. 

40 
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0264. Examples of compounds of the invention include, 
but are not limited to: 

ul -NY HN E N OH 

'W' O 
H-N N-1N1N nu-1 

x"ls, 
huy 9N-1 HNT N 

O h O 
Cl 

ruly ONa 
H-N N 

x"ls, 
H O O C. W HNT N-1N-1 ns N 

O h O 
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-continued 

O. O 
VW 

2N-1 n-1 S n N N-1 

and pharmaceutically acceptable salts, esters, and prodrugs 
thereof. 

0265. In another embodiment, the invention pertains, at 
least in part, to compounds of Formula VI: 

R22 (VI) 

R21 O 

/ 

wherein: 

0266 n is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 
0267 A is oxygen or nitrogen; 
0268) R' is hydrogen, salt-forming cation, ester forming 
group, —(CH),-Q, or when A is nitrogen, A and R' taken 
together may be the residue of a natural or unnatural amino 
acid or a salt or ester thereof; 
0269 Q is hydrogen, thiazolyl, triazolyl, imidazolyl, ben 
Zothiazolyl, or benzoimidazolyl: 

0270 x is 0, 1, 2, 3, or 4: 
0271) 
0272 
0273) 
0274) R' is hydrogen, alkyl, amino, mercaptoalkyl, alk 
enyl, alkynyl, cycloalkyl, aryl, arylalkyl, thiazolyl, triazolyl, 
tetrazolyl, imidazolyl, benzothiazolyl, or benzoimidazolyl: 
0275) R' is hydrogen, alkyl, mercaptoalkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, arylalkyl, thiazolyl, triazolyl, tet 
razolyl, imidazolyl, benzothiazolyl, benzoimidazolyl, or 
absent if Y is oxygen; 
0276 R’ is hydrogen, alkyl, mercaptoalkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, arylalkyl, thiazolyl, triazolyl, tet 
razolyl, imidazolyl, benzothiazolyl, benzoimidazolyl; or R’ 
is hydrogen, hydroxyl, alkoxy or aryloxy if Y is nitrogen; 
or R’ is absent if Y is oxygen or sulfur, or RandR may 
be linked to form a cyclic moiety if Y is nitrogen; 

R" is hydrogen, alkyl or aryl; 
Y' is oxygen, Sulfur, or nitrogen; 
Y is carbon, nitrogen, or oxygen; 

0277 R’ is hydrogen, alkyl, amino, mercaptoalkyl, alk 
enyl, alkynyl, cycloalkyl, aryl, arylalkyl, thiazolyl, triazolyl, 
tetrazolyl, imidazolyl, benzothiazolyl, or benzoimidazolyl, 
or absent if Y is nitrogen or oxygen; 

41 
Jan. 11, 2007 

0278 or pharmaceutically acceptable salts thereof. 

0279). In another embodiment, R' is a salt-forming cat 
ion. Examples of Salt forming cations include pharmaceu 
tically acceptable salts described herein as well as lithium, 
Sodium, potassium, magnesium, calcium, barium, Zinc, iron, 
and ammonium. In a further embodiment, the salt is a 
Sodium salt. In a further, embodiment, A is oxygen. 

0280. In another embodiment, Y is oxygen or sulfur, and 
R’ is absent. 

0281) In another embodiment, Y is oxygen and R is 
absent. Examples of R' include benzyl, aryl (e.g., phenyl), 
alkyl, cycloalkyl (e.g., adamantyl), etc. In other embodi 
ment, Y is nitrogen and R is hydrogen. In other embodi 
ment, R is benzyl. In another further embodiment, Rand 
R" are linked to form a pyridyl ring. In another embodi 
ment, Y is sulfur. 
0282) Examples of compounds of the invention, include 

O 

p-1-1-nos. ( ) / . 
O 

H 

O 

1N1N1 SONa O N 

( ) H 
O 

-I-1\1\son, 
( ) / 
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-continued 

NH1N1 Nson, NH 

> l N N1 N1)-son 
H H 

and pharmaceutically acceptable salts, esters, and prodrugs 
thereof. 

0283. In another embodiment, the invention pertains to 
compounds of Formula VII: 

(VII) 

/ \ (CH3)-N-(CH2)-S-A-RI 
(R-G-G- k I 

wherein: 

0284 n is 2, 3, or 4: 
0285) A is oxygen or nitrogen; 
0286) R' is hydrogen, salt-forming cation, ester forming 
group, —(CH2).-Q, or when A is nitrogen, A and R' taken 
together may be the residue of a natural or unnatural amino 
acid or a salt or ester thereof; 
0287 Q is hydrogen, thiazolyl, triazolyl, imidazolyl, ben 
Zothiazolyl, or benzoimidazolyl: 

0288 x is 0, 1, 2, 3, or 4: 
0289 G is a direct bond or oxygen, nitrogen, or sulfur, 
0290 Z is 0, 1, 2, 3, 4, or 5: 
0291 m is 0 or 1; 
0292) R' is selected from a group consisting of hydro 
gen, alkyl, mercaptoalkyl, alkenyl, alkynyl, aroyl, alkylcar 
bonyl, aminoalkylcarbonyl, cycloalkyl, aryl, arylalkyl, thia 
Zolyl, triazolyl, imidazolyl, benzothiazolyl, and 
benzoimidazolyl; 
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0293) each R is independently selected from hydrogen, 
halogen, cyano, hydroxyl, alkoxy, thiol, amino, nitro, alkyl, 
aryl, carbocyclic, or heterocyclic, and pharmaceutically 
acceptable salts, esters, and prodrugs thereof. 
0294. In one embodiment, R' is hydrogen. In another, A 

is oxygen. For example, n may be 3 and in may be 1. In other 
embodiments, R is hydrogen or benzyl. 
(0295) In certain embodiments, Z is 0, 2, or 3. In others, 
R is hydroxyl or alkoxy, e.g., methoxy, ethoxy, etc. In 
certain embodiments, two or more R substituents can be 
linked to form a fused ring (e.g., to form a methylendiox 
yphenyl moiety). 

0296. Examples of compounds of the invention include: 

No 1N1N 
NH SOH 

O 
1. 

NH1N1 Nso 

O 
O N 

HO 1n 1a SOH 
H 

HO 

O 1N1a 1. NH SOH 

y 
O 
N 

and pharmaceutically acceptable salts, esters, and prodrugs 
thereof 

0297 Other compounds of the invention include 
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j 
N > 1N-SO3H 

OH 

O 

NH2 

NH 
I N 

NH 

ls / HN 1N14 
/ YoH 

ID 
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-continued 

No1 1n-1\s1 
H MV 

O O O 

and pharmaceutically acceptable salts, esters, and prodrugs 
thereof. 

0298 The invention pertains to both salt forms and 
acid/base forms of the compounds of the invention. For 
example, the invention pertains not only to the particular salt 
forms of compounds shown herein as salts, but also the 
invention includes other pharmaceutically acceptable salts, 
and the acid and/or base form of the compound. The 
invention also pertains to salt forms of compounds shown 
herein. 

0299 Compounds of the invention are also shown in 
Table 2 below. 

TABLE 2 

Structure? 
Name of Compound 

2-phenyl-1-sulfopropyl-1,2,3,6-tetrahydropyridine 

N1N1)-so 
N 

4-(3-phenylpropyl)-1-sulfopropylpyridine 

21 

N -- SO 
4-(3-phenylpropyl)-1-sulfopropyl-2,3,6-tetrahydropyridine 

21 

N-1N1 SOH 

3-(4-cyano-4-phenylpiperidin-1-yl)-1-propanesulfonic acid 
NC 

N-1N-1 SOH 

3-4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridin-1-yl)-1-propanesulfonic 
acid 

-()-Or-son 
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TABLE 2-continued 

Structure? 

ID Name of Compound 

AB L-Phe-(3-aminopropane-1-sulfonyl)-L-Phe, methyl ester 

H O O 

l \/ O 
HN' n1 N1 N 

O H O 

Cr 

AC N-benzyloxycarbonyl-3-amino-2-hydroxy-1-propanesulfonic acid sodium 
salt 

O 

o-l- rrno. 
H OH 

AD N-benzyloxycarbonyl-4-amino-1-butanesulfonic acid sodium salt 
O 

1N1N1 SONa p 
H 

AE N-benzyloxycarbonyl-3-amino-1-propanesulfonic acid sodium salt 
O 

o-l- r-nos, 
H 

AF 3-(benzhydrylamino) carbonylamino-1-propanesulfonic acid 

NH NH nu1N1 SOH 

O 

AG 3-(phenylacetyl)amino-1-propanesulfonic acid, sodium salt 

NN-1N1 SONa 

O 

AH 3-(benzylamino)carbonylamino-1-propanesulfonic acid, sodium salt 
O 

S--> 
H H 

Jan. 11, 2007 
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TABLE 2-continued 

ID 
Structure? 

Name of Compound 

AI 3-(hexylamino)carbonylamino-1-propanesulfonic acid, sodium salt 
O 

~...~. 
H H 

AJ 3-(dodecylamino)carbonylamino-1-propanesulfonic acid, sodium salt 
O 

AK 

H H 

3-(adamantylamino)carbonylamino-1-propanesulfonic acid, sodium salt 

l r-nos, 
H H 

3-2-(4-isobutylphenyl)propanoylamino-1-propanesulfonic acid, sodium 

ser-son, 

AL 

NHN-1N1 SONa 

AM 3-(benzylamino)carbonothioylamino-1-propanesulfonic acid, sodium 
salt 

S 

NH1N1 N1)-soN 

AU N-(3-dibenzylamino-1-propanesulfonyl)-L-phenylalanine, Sodium salt 

H 
CON 1-1 so- 1. 2Na 

3-dibenzylamino-1-propanesulfonic acid 

3. 

AV 
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TABLE 2-continued 

Structure? 
ID Name of Compound 

AW 3-(1,3-benzodioxol-5-yl)methyl)amino-1-propanesulfonic acid 

O 1n 1a { NH SOH 
O 

AX 3-(3,4-dimethoxybenzyl amino)-1-propanesulfonic acid 

O 1N1S 1. NH SOH 

No 
AY 3-(3,4,5-trimethoxybenzylamino)-1-propanesulfonic acid 

O 1N1 a / NH SOH 

f 
O 
N 

AZ 3-(2,3-dimethoxybenzylamino)-1-propane Sulfonic acid 

NH1N1 Nson 

O 

V s 
BA 3-(3,5-dimethoxybenzylamino)-1-propane Sulfonic acid 

No NH1N1 Nson 

O 
1. 

BB 3-(2,4-dimethoxybenzylamino)-1-propanesulfonic acid 

r-so 
O H 

/ O 

BC 3-(3,4-dihydroxybenzyl amino)-1-propanesulfonic acid 

HO 1N1a SOH 

H 
HO 

BW 3-(1-adamantyl)amino-1-propanesulfonic acid 

19. r-so 
H 

BX 3-(t-butyl)amino-1-propanesulfonic acid 

H 1N1n YN SOH 
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Structure? 
ID Name of Compound 

BY 3-(2-norbornyl)amino-1-propanesulfonic acid 
H 

N-- SOH 

BZ 3-(2-adamantyl)amino-1-propanesulfonic acid 

| 
N-N-1-N-SO3H 

CC 5-amino-1-pentanesulfonic acid 

N-1S-1a1 SOH 

CD 6-amino-1-hexanesulfonic acid 

NN-1a1n 1 a SOH 
CE 3-isobutylamino-1-propanesulfonic acid 

| 
N-1N1 SOH 

CG 3-isopropylamino-1-propanesulfonic acid 

| 
N-1N1 SOH 

CH 3-isoamylamino-1-propanesulfonic acid 

| 

CI 3-(cyclopropylamino)-1-propanesulfonic acid 

| 
D- N n-1N1 SOH 

CJ 3-(cyclopentylamino)-1-propanesulfonic acid 
H 

CK 3-(cycloheptylamino)-1-propanesulfonic acid 
H 

N-- SOH 
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ID Name of Compound 

CL N-(3-aminopropane-1-sulfonyl)-phenylalanine, ethyl ester 

O O 

HN \/ O 2n-1N1 n n1 

H O 

CM cyclopentylsulfamic acid, sodium salt 

N 
YSO.Na 

CN cycloheptylsulfonic acid, sodium salt 

N-SONa 
H 

CO 4-iodo-N-(3-sulfopropyl)-L-phenylalanine amide 
O 

NH2 

NH 

SOH 

CV 3-(ethytamino)-1-propanesulfonic acid 

1N1 S-1Nso 
H 

CY 3-(3,5-dimethyl-1-adamantylamino)-1-propanesulfonic acid 

NH Nu-1N1 SOH 
H3C 

HC 

DC 3-cyclohexylamino-2-hydroxy-1-propanesulfonic acid 
OH 

NH -- SOH 

DD 3-(3-pentyl)amino-1-propanesulfonic acid 







US 2007/0010573 A1 Jan. 11, 2007 
53 

TABLE 2-continued 

Structure? 
ID Name of Compound 

DX 3-(1-ethynylcyclohexyl)amino-1-propanesulfonic acid 

A. O O 
\/ nu1N1 YoH 

DY 3-(2-hydroxy-2-phenyl)amino-1-propanesulfonic acid 

DZ 3-(S)-1-(4-methoxyphenyl)ethylamino-1-propanesulfonic acid 

1-1-1''' 
/ \, 

No 
EA 3-(4-bromophenethyl)amino-1-propanesulfonic acid 

Br n-1N1 YoH 

EB 3-(S)-1-indanamino-1-propanesulfonic acid 

EC 3-cyclobutylamino-1-propanesulfonic acid 

Cs--- 
O \, 

ED 3-(3,3,5-trimethylcyclohexyl)amino-1-propanesulfonic acid 
H 

HC NS-1a-SO3H 

HC CH 

EE 3-(2-indanamino)-1-propanesulfonic acid 

H 

N-1N1 SOH 
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Structure? 
ID Name of Compound 

EO 3-(1R,2S)-2-hydroxyindan-1-amino-1-propanesulfonic acid 

III IOH 

EP 3-(1S)-1-(hydroxymethyl)-2-methytpropylamino-1-propanesulfonic acid 

H ---- SOH 

EQ 3-(1S)-1-carbamoyl-2-methylpropylamino-1-propanesulfonic acid 

H ---- SOH 
4 

ER 4-(tert-butylamino)-1-butanesulfonic acid 
H 

NN-1a1n X SOH 
4-(tert-butylamino)-2-butanesulfonic acid 

H 

--- 
3-(2,2-diphenylethyl)amino-1-propanesulfonic acid 

- H 

3-(4-mexiletino)-1-propanesulfonic acid 

ES 

ET 

EV 

EW 3-(1-benzyl-2-methoxyethyl)amino-1-propanesulfonic acid 

\/ N-1N1 YoH 
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ID Name of Compound 

EY 

H 

N-1N1 SOH 

EZ 

H 

FA 

HCO 

N 
H 

FH 1N1N N SONa 

FL --> N1,N1 Nson 
H 

CHOH 

FM 

N1,N1 Nson 
H 

O NH2 

FN CH3 

?' N1,N1 Nson H 

CHO 

3-1-(N-hydroxycarbamoyl)-2-phenylethyl)amino-1-propanesulfonic acid FO 

HN 1. 
O N /\ 

FP 

~~ V/ 
"N-1N-n 
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ID Name of Compound 

FY O 
wO 

FZ O 

GA H 

GB OCH2Ph 

GC H 

GD OCHPh 

GE H 
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ID Name of Compound 

GF H 

HC N SOH 
3 N1 N-1N1''' 

2 o1 Nochsch, 
GH H 

2 o21 NoMe 
GI H 

N-1N1 SOH 

G H 

GK H 

N---- SOH 

GL H 

GM H 

GN 

| O-l- SOH 
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H 

HC N SOH * N1 n-1N1 3 

H 

N-- SOH 
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H H Q O 

HO V 

x-r-so 
HK H Q O 

Y nu1N1 YoH 

O o1 

HL O 
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// O 

O N 
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HM O 
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/ So 
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HN N S. O 
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/ No 
O 

HO O 

N n / O 
HP O 

SFO 

// O 

W Nt Cy 
O 

iso 
O 

HQ H 
I 
N 
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HR N 
S O Cleye 
nu1N1 Y 

HS O 

SEC 

/ 
Nt (y 

N 

O s I 
iso 
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~ so 

H O 

HU 
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1-14 
/so 

O H O 

HV e 

O S. \- 
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HW N o N N o N \-0 

HX / 

1-n-- 
NN H O 
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ID Name of Compound 

HY O O 

O 

N 1-14 y’so 
H O 

HZ O 

N 1N1N O S N 
o?\ 

O H O 

IA O 

O 

O N 1-N-14 y’so 
H O 

IB O 

OFSFO 

N 

O O O 

ID 
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IE O O 
Na 
aS 
O 

IF V O N 2 N S 

/-/ N-1\-1\ O 
OFS 

O 

IG 

O 
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O 
A. 
/so 
O 

IH Nt 
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O O 

ul-ls 
21 

N-Ns 

O-SEO 

O 

s-O 

21 V O 
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N N-1- s. 
O 

Br 

V O 2 N S nu1N1 V 
O 
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\eo O N S 

| O 
O 
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N Yeo N nu1N1 Y, 
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IP 
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IS O 

IT 

IU 

IV 

IW O 



US 2007/0010573 A1 
68 

TABLE 2-continued 

Structure? 
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IX O 

1-S6 / Yo 
O 

O 

1-H 
F 

IY O 

d r -/i O 
c / N O 

IZ. 

/ 
| A So O 

5 
JA E 

s / 1-1% H M O 
O 

JB O 

JD O 

JE 

Jan. 11, 2007 



US 2007/0010573 A1 Jan. 11, 2007 
69 

TABLE 2-continued 

Structure? 
ID Name of Compound 

JG 

JH 

JI 

JK 

JL 

JM 
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N SON 

1. ~ 3Na 

H O--- 
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N-- SOH 

ors. 
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OH 
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rol H 

OH 

KA 

-nano 
OH 

KB 

^^. ONa H 

OH 

KH H 

N-- SOH 
CH 

KI OH 

H N-N- SOH 

K OH 

H Null-so 

KK OH 

H 

KL OH 

H 

OH 

KM 

| 
N- SOH 

C CH 
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0300. It should be noted that in the above table and 
throughout the application when an atom is shown without 
hydrogens, but hydrogens are required or chemically nec 
essary to form a stable compound, hydrogens should be 
inferred to be part of the compound. 
0301 In one embodiment, the invention does not pertain 
to the compounds described in WO 00/64420 and WO 
96/28187. In this embodiment, the invention does not per 
tain to methods of using the compounds described in WO 
00/64420 and WO 96/28187 for the treatment of diseases or 
disorders described therein. In a further embodiment, the 

MeO 

MeO 
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invention pertains to methods of using the compounds 
described in WOOO/64420 and WO 96/28187 for methods 
described in this application, which are not described in WO 
OO/64420 and WO 96/28187. Both of WOOOf 64420 and WO 
96/28.187 are incorporated by reference herein in their 
entirety. 

0302) In another embodiment, the invention pertains to 
methods of the invention which use and pharmaceutical 
compositions comprising, the compounds of Table 2A. In 
another embodiment, the compounds of the invention do not 
include the compounds of Table 2A. 

TABLE 2A 

N-1N1 SOH 

BzNHCHCHCHSONa 

N 

Orso 
HO 

O 

OH OH 

HO 

O 

1N1N1 SOK N 

O 

C\ n CH3 

COOH 
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HC SOH 

CH3 
O CH3 

O 

O 

Ol 
N 

CHO 

CO- SOH 
AcNHCH2CH2CH2SONa 
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HON-1-N-1- 1n 1a SOH 
H 

SONa 

OCH 

N SONa 

OH NH2 
NH2 OH 

NaOS N 

OCH 

SONa 

SONa 
EN SONa 

HO N1\1Nso 



US 2007/0010573 A1 Jan. 11, 2007 
80 

TABLE 2A-continued 

CH 

HO~s 1N1)-so 

HO H 

HO N1\-1Nso 

CH3CH2 H 

’ --> 
H HO 

CHOH 

^-no 

CH(CH), NH(CH2)SOH 
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SONa 

N 

2 
N 

OCH 

CIO. 
H 

A 
N 
V 
SONa 

HOCH2CHCH-NHCHCH-CHSOH 

CH(CH2)NH(CH2)SOH 

CH(CH2)NHCHCH-CHSOH 

CC 

S. 
-- 

N 
N N1\1\soN 

SONa 

N 
V 
H 

OH 

"N-N- SOH 
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O 
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No 
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N-1 nu- SOH 

H 

--- 
H 

--- 
H 

N 

() YSO.Na 

11-son 

NHS1-S-SO3H HC 

OH 

NH -- SOH 

O 

> N11 Nso H 

NaOS OMe 
O 

O O 

NaOSOCH2CH2)CHOSONa 

HOCH2CH-N N-CHCHSOH 
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HOCH2CH-N N-CHCHSONa 

O N-CHCHCHSONa 

HOCH2CH2CH2CH2SONa 

(NaOSCHCHCHCH)2O 

NaOS SONa 
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M \, 
O O 

SOK 

HO 

OH 

SOK 

SONa 

HO1 s SONa 
OH 

CHS ONa 
O 

CHSONa 

NaOSCHCHCH 

CHSONa 

OSONa 

OSONa 
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CH2OH 
HO O 
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NaOS HN 

NH SONa 
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CH2OH OH 

CH2 O O 
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O 

RO CH2OH 
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OSONa 

PhCHO - 
OSONa 

NaOSNHCH2CH2CHOSO-Na. 

HN(CH2CHOSONa) 

HNCHCHCHOSONa 

NaOSN(CH2CH2OSONa) 
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O 

--C-C) 
NaOS 

NaO. 

NaO. 

CHCH2CH2SONa 

CHCHSONa 

CHCH2CH2CH2CH2SONa 

0303. It should be understood that the use of any of the 
compounds described herein or in the applications identified 
in “The Related Applications' Section is within the scope of 
the present invention and is intended to be encompassed by 
the present invention and each of the applications are 
expressly incorporated herein at least for these purposes, and 
are furthermore expressly incorporated for all other pur 
poses. 

Subjects and Patient Populations 
0304. The term “subject' includes living organisms in 
which amyloidosis can occur, or which are susceptible to 
amyloid diseases, e.g., Alzheimer's disease, Down's Syn 
drome, CAA, dialysis-related (BM) amyloidosis, secondary 
(AA) amyloidosis, primary (AL) amyloidosis, hereditary 
amyloidosis, diabetes, etc. Examples of Subjects include 
humans, chickens, ducks, peking ducks, geese, monkeys, 
deer, cows, rabbits, sheep, goats, dogs, cats, mice, rats, and 
transgenic species thereof. Administration of the composi 
tions of the present invention to a subject to be treated can 
be carried out using known procedures, at dosages and for 
periods of time effective to modulate amyloid aggregation or 
amyloid-induced toxicity in the subject as further described 
herein. An effective amount of the therapeutic compound 
necessary to achieve a therapeutic effect may vary according 
to factors such as the amount of amyloid already deposited 
at the clinical site in the Subject, the age, sex, and weight of 
the subject, and the ability of the therapeutic compound to 
modulate amyloid aggregation in the Subject. Dosage regi 
mens can be adjusted to provide the optimum therapeutic 
response. For example, several divided doses may be admin 
istered daily or the dose may be proportionally reduced as 
indicated by the exigencies of the therapeutic situation. 
0305. In certain embodiments of the invention, the sub 
ject is in need of treatment by the methods of the invention, 

and is selected for treatment based on this need. A subject in 
need of treatment is art-recognized, and includes Subjects 
that have been identified as having a disease or disorder 
related to amyloid-deposition or amyloidosis, has a symp 
tom of Such a disease or disorder, or is at risk of Such a 
disease or disorder, and would be expected, based on diag 
nosis, e.g., medical diagnosis, to benefit frormh treatment 
(e.g., curing, healing, preventing, alleviating, relieving, 
altering, remedying, ameliorating, improving, or affecting 
the disease or disorder, the symptom of the disease or 
disorder, or the risk of the disease or disorder). 
0306 In an exemplary aspect of the invention, the subject 

is a human. For example, the Subject may be a human over 
30 years old, human over 40 years old, a human over 50 
years old, a human over 60 years old, a human over 70 years 
old, a human over 80 years old, a human over 85 years old, 
a human over 90 years old, or a human over 95 years old. 
The Subject may be a female human, including a postmeno 
pausal female human, who may be on hormone (estrogen) 
replacement therapy. The Subject may also be a male human. 
In another embodiment, the subject is under 40 years old. 
0307 A subject may be a human at risk for Alzheimer's 
disease, e.g., being over the age of 40 or having a predis 
position for Alzheimer's disease. Alzheimer's disease pre 
disposing factors identified or proposed in the Scientific 
literature include, among others, a genotype predisposing a 
Subject to Alzheimer's disease; environmental factors pre 
disposing a Subject to Alzheimer's disease; past history of 
infection by viral and bacterial agents predisposing a subject 
to Alzheimer's disease; and vascular factors predisposing a 
Subject to Alzheimer's disease. A subject may also have one 
or more risk factors for cardiovascular disease (e.g., athero 
Sclerosis of the coronary arteries, angina pectoris, and myo 
cardial infarction) or cerebrovascular disease (e.g., athero 
Sclerosis of the intracranial or extracranial arteries, stroke, 
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Syncope, and transient ischemic attacks). Such as hypercho 
lesterolemia, hypertension, diabetes, cigarette Smoking, 
familial or previous history of coronary artery disease, 
cerebrovascular disease, and cardiovascular disease. Hyper 
cholesterolemia typically is defined as a serum total choles 
terol concentration of greater than about 5.2 mmol/L (about 
200 mg/dL). 
0308) Several genotypes are believed to predispose a 
Subject to Alzheimer's disease. These include the genotypes 
Such as presenilin-1, presenilin-2, and amyloid precursor 
protein (APP) missense mutations associated with familial 
Alzheimer's disease, and C-2-macroglobulin and LRP-1 
genotypes, which are thought to increase the risk of acquir 
ing sporadic (late-onset) Alzheimer's disease. E. van Uden, 
et al., J. Neurosci. 22(21),9298-304 (2002); J. J. Goto, et al., 
J. Mol. Neurosci. 19(1-2), 37-41 (2002). Another genetic 
risk factor for the development of Alzheimer's disease are 
variants of ApoE, the gene that encodes apolipoprotein E 
(particularly the apoE4 genotype), a constituent of the 
low-density lipoprotein particle. W J Strittmatter, et al., 
Annu. Rev. Neurosci. 19, 53-77 (1996). The molecular 
mechanisms by which the various ApoE alleles alter the 
likelihood of developing Alzheimer's disease are unknown, 
however the role of ApoE in cholesterol metabolism is 
consistent with the growing body of evidence linking cho 
lesterol metabolism to Alzheimer's disease. For example, 
chronic use of cholesterol-lowering drugs such as statins has 
recently been associated with a lower incidence of Alzhe 
imer's disease, and cholesterol-lowering drugs have been 
shown to reduce pathology in APP transgenic mice. These 
and other studies suggest that cholesterol may affect APP 
processing. ApoE4 has been suggested to alter AB trafficking 
(in and out of the brain), and favor retention of AB in the 
brain. ApoE4 has also been suggested to favor APP process 
ing toward AB formation. Environmental factors have been 
proposed as predisposing a Subject to Alzheimer's disease, 
including exposure to aluminum, although the epidemio 
logical evidence is ambiguous. In addition, prior infection 
by certain viral or bacterial agents may predispose a subject 
to Alzheimer's disease, including the herpes simplex virus 
and chlamydia pneumoniae. Finally, other predisposing fac 
tors for Alzheimer's disease can include risk factors for 
cardiovascular or cerebrovascular disease, including ciga 
rette smoking, hypertension and diabetes. “At risk for Alzhe 
imer's disease also encompasses any other predisposing 
factors not listed above or as yet identified and includes an 
increased risk for Alzheimer's disease caused by head injury, 
medications, diet, or lifestyle. 
0309 The methods of the present invention can be used 
for one or more of the following: to prevent Alzheimer's 
disease, to treat Alzheimer's disease, or ameliorate symp 
toms of Alzheimer's disease, or to regulate production of or 
levels of amyloid f (AB) peptides. In an embodiment, the 
human carries one or more mutations in the genes that 
encode 3-amyloid precursor protein, presenilin-1 or pres 
enilin-2. In another embodiment, the human carries the 
Apollipoprotein e4 gene. In another embodiment, the human 
has a family history of Alzheimer's Disease or a dementia 
illness. In another embodiment, the human has trisomy 21 
(Down's Syndrome). In another embodiment, the subject 
has a normal or low serum total blood cholesterol level. In 
another embodiment, the serum total blood cholesterol level 
is less than about 200 mg/dL, or less than about 180, and it 
can range from about 150 to about 200 mg/dL. In another 
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embodiment, the total LDL cholesterol level is less than 
about 100 mg/dL, or less than about 90 mg/dL and can range 
from about 30 to about 100 mg/dL. Methods of measuring 
serum total blood cholesterol and total LDL cholesterol are 
well known to those skilled in the art and for example 
include those disclosed in WO99/38498 at p. 11, incorpo 
rated by reference herein. Methods of determining levels of 
other sterols in serum are disclosed in H. Gylling, et al., 
"Serum Sterols During Stanol Ester Feeding in a Mildly 
Hypercholesterolemic Population”. J. Lipid Res. 40: 593 
600 (1999). 
0310. In another embodiment, the subject has an elevated 
serum total blood cholesterol level. In another embodiment, 
the serum total cholesterol level is at least about 200 mg/dL, 
or at least about 220 mg/dL and can range from about 200 
to about 1000 mg/dL. In another embodiment, the subject 
has an elevated total LDL cholesterol level. In another 
embodiment, the total LDL cholesterol level is greater than 
about 100 mg/dL, or even greater than about 110 mg/dL and 
can range from about 100 to about 1000 mg/dL. 

0311. In another embodiment, the human is at least about 
40 years of age. In another embodiment, the human is at 
least about 60 years of age. In another embodiment, the 
human is at least about 70 years of age. In another embodi 
ment, the human is at least about 80 years of age. In another 
embodiment, the human is at least about 85 years of age. In 
one embodiment, the human is between about 60 and about 
100 years of age. 

0312. In still a further embodiment, the subject is shown 
to be at risk by a diagnostic brain imaging technique, for 
example, one that measures brain activity, plaque deposi 
tion, or brain atrophy. 

0313. In still a further embodiment, the subject is shown 
to be at risk by a cognitive test such as Clinical Dementia 
Rating (“CDR), Alzheimer's Disease Assessment Scale 
Cognition (ADAS-Cog'), Disability Assessment for 
Dementia (DAD) or Mini-Mental State Examination 
(“MMSE). The subject may exhibit a below average score 
on a cognitive test, as compared to a historical control of 
similar age and educational background. The Subject may 
also exhibit a reduction in score as compared to previous 
scores of the Subject on the same or similar cognition tests. 
0314. In determining the CDR, a subject is typically 
assessed and rated in each of six cognitive and behavioural 
categories: memory, orientation, judgement and problem 
Solving, community affairs, home and hobbies, and personal 
care. The assessment may include historical information 
provided by the subject, or preferably, a corroborator who 
knows the subject well. The subject is assessed and rated in 
each of these areas and the overall rating, (0, 0.5, 1.0, 2.0 or 
3.0) determined. A rating of 0 is considered normal. A rating 
of 1.0 is considered to correspond to mild dementia. A 
subject with a CDR of 0.5 is characterized by mild consis 
tent forgetfulness, partial recollection of events and 
“benign forgetfulness. In one embodiment the subject is 
assessed with a rating on the CDR of above 0, of above 
about 0.5, of above about 1.0, of above about 1.5, of above 
about 2.0, of above about 2.5, or at about 3.0. 

0315) Another test is the Mini-Mental State Examination 
(MMSE), as described by Folstein “Mini-mental state. A 
practical method for grading the cognitive state of patients 
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for the clinician.” J. Psychiatr. Res. 12:189-198, 1975. The 
MMSE evaluates the presence of global intellectual dete 
rioration. See also Folstein “Differential diagnosis of 
dementia. The clinical process.” Psychiatr Clin North Am. 
20:45-57, 1997. The MMSE is a means to evaluate the onset 
of dementia and the presence of global intellectual deterio 
ration, as seen in Alzheimer's disease and multi-infart 
dementia. The MMSE is scored from 1 to 30. The MMSE 
does not evaluate basic cognitive potential, as, for example, 
the so-called IQ test. Instead, it tests intellectual skills. A 
person of “normal' intellectual capabilities will score a “30 
on the MMSE objective test (however, a person with a 
MMSE score of 30 could also score well below “normal on 
an IQ test). See, e.g., Kaufer, J. Neuropsychiatry Clin. 
Neurosci. 10:55-63, 1998: Becke, Alzheimer Dis Assoc 
Disord. 12:54–57, 1998: Ellis, Arch. Neurol. 55:360-365, 
1998: Magni, Int. Psychogeriatr. 8:127-134, 1996; Monsch, 
Acta Neurol. Scand. 92:145-150, 1995. In one embodiment, 
the subject scores-below 30 at least once on the MMSE. In 
another embodiment, the subject scores below about 28, 
below about 26, below about 24, below about 22, below 
about 20, below about 18, below about 16, below about 14, 
below about 12, below about 10, below about 8, below about 
6, below about 4, below about 2, or below about 1. 
0316) The Disability Assessment for Dementia (“DAD') 
scale has been developed to measure a patient’s ability to 
perform the activities of daily living (Gélinas I et al. 
Development of a Functional Measure for Persons with 
Alzheimer's Disease: The Disability Assessment for 
Dementia Am. J. Occupational Therapy. 1999; 53: 471 
481). Activities of daily living may be assessed according to 
self care (i.e., dressing and personal hygiene) and instru 
mental activities (e.g., housework, cooking, and using 
household devices). The objectives of the DAD scale 
include quantitatively measuring functional abilities in 
activities of daily living in individuals with cognitive 
impairments and to help delineate areas of cognitive deficits 
that may impair performance in activities of daily living. 
The DAD is administered through an interview with the 
caregiver. It measures actual performance in activities of 
daily living of the individual as observed over a 2 week 
period prior to the interview. The scale assesses the follow 
ing domains of activities: hygiene, dressing, telephoning, 
continence, eating, meal preparation, outing activities, 
finance and correspondence, medication use, leisure and 
housework. A total score is obtained by adding the rating for 
each question and converting this total score out of 100. 
Higher scores represent less disability in ADL while lower 
scores indicate more dysfunction. In one embodiment, the 
subject scores below 100 at least once on the DAD. In 
another embodiment, the subject scores below about 95, 
below about 90, below about 85, below about 80, below 
about 75, below about 70, below about 65, below about 60, 
below about 55, below about 50, below about 45, below 
about 40, below about 30, below about 20, or below about 
10. 

0317. Another means to evaluate cognition, particularly 
Alzheimer's disease, is the Alzheimer's Disease Assessment 
Scale (ADAS-Cog), or a variation termed the Standardized 
Alzheimer's Disease Assessment Scale (SADAS). It is com 
monly used as an efficacy measure in clinical drug trials of 
Alzheimer's disease and related disorders characterized by 
cognitive decline. SADAS and ADAS-Cog were not 
designed to diagnose Alzheimer's disease; they are useful in 
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characterizing symptoms of dementia and are a relatively 
sensitive indicator of dementia progression. (See, e.g., 
Doraiswamy, Neurology 48:1511-1517, 1997; and Standish, 
J. Am. Geriatr. Soc. 44:712-716, 1996.) Annual deterioration 
in untreated Alzheimer's disease patients is approximately 8 
points per year (See, eg. Raskind, M Prim. Care Companion 
J. Clin Psychiatry August 2000; 204): 134-138). 
0318. The ADAS-cog is designed to measure, with the 
use of questionnaires, the progression and the severity of 
cognitive decline as seen in AD on a 70-point scale. The 
ADAS-cog Scale quantifies the number of wrong answers. 
Consequently, a high score on the scale indicates a more 
severe case of cognitive decline. In one embodiment, a 
Subject exhibits a score of greater than 0, greater than about 
5, greater than about 10, greater than about 15, greater than 
about 20, greater than about 25, greater than about 30, 
greater than about 35, greater than about 40, greater than 
about 45, greater than about 50, greater than about 55, 
greater than about 60, greater than about 65, greater than 
about 68, or about 70. 
0319. In another embodiment, the subject exhibits no 
symptoms of Alzheimer's Disease. In another embodiment, 
the Subject is a human who is at least 40 years of age and 
exhibits no symptoms of Alzheimer's Disease. In another 
embodiment, the Subject is a human who is at least 40 years 
of age and exhibits one or more symptoms of Alzheimer's 
Disease. 

0320 In another embodiment, the subject has Mild Cog 
nitive Impairment. In a further embodiment, the subject has 
a CDR rating of about 0.5. In another embodiment, the 
subject has early Alzheimer's disease. In another embodi 
ment, the Subject has cerebral amyloid angiopathy. 
0321. By using the methods of the present invention, the 
levels of amyloid B peptides in a subject's plasma or 
cerebrospinal fluid (CSF) can be reduced from levels prior 
to treatment from about 10 to about 100 percent, or even 
about 50 to about 100 percent. 
0322. In an alternative embodiment, the subject can have 
an elevated level of amyloid Afa and Afa peptide in the 
blood and CSF prior to treatment, according to the present 
methods, of greater than about 10 pg/mL, or greater than 
about 20 pg/mL, or greater than about 35 pg/mL, or even 
greater than about 40 pg/mL. In another embodiment, the 
elevated level of amyloid Afa peptide can range from about 
30 pg/mL to about 200 pg/mL, or even to about 500 pg/mL. 
One skilled in the art would understand that as Alzheimer's 
disease progresses, the measurable levels of amyloid B 
peptide in the CSF may decrease from elevated levels 
present before onset of the disease. This effect is attributed 
to increased deposition, i.e., trapping of AB peptide in the 
brain instead of normal clearance from the brain into the 
CSF. 

0323 In an alternative embodiment, the subject can have 
an elevated level of amyloid AB peptide in the blood and 
CSF prior to treatment, according to the present methods, of 
greater than about 5 pg. Af/mL or greater than about 50 pg 
Af3/mL, or greater than about 400 pg/mL. In another 
embodiment, the elevated level of amyloid AB peptide can 
range from about 200 pg/mL to about 800 pg/mL, to even 
about 1000 pg/mL. 
0324. In another embodiment, the subject can have an 
elevated level of amyloid AB peptide in the CSF prior to 
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treatment, according to the present methods, of greater than 
about 5 pg/mL, or greater than about 10 pg/mL, or greater 
than about 200 pg/mL, or greater than about 500 pg/mL. In 
another embodiment, the level of amyloid B peptide can 
range from about 10 pg/mL to about 1,000 pg/mL, or even 
about 100 pg/mL to about 1,000 pg/mL. 

0325 In another embodiment, the subject can have an 
elevated level of amyloid AB peptide in the CSF prior to 
treatment according to the present methods of greater than 
about 10 pg/mL, or greater than about 50 pg/mL, or even 
greater than about 100 pg/mL. In another embodiment, the 
level of amyloid 0 peptide can range from about 10 pg/mL 
to about 1,000 pg/mL. 
0326. The amount of amyloid f peptide in the brain, CSF, 
blood, or plasma of a Subject can be evaluated by enzyme 
linked immunosorbent assay (“ELISA) or quantitative 
immunoblotting test methods or by quantitative SELDI 
TOF which are well known to those skilled in the art, such 
as is disclosed by Zhang, et al., J. Biol. Chem. 274,8966-72 
(1999) and Zhang, et al., Biochemistry 40, 5049-55 (2001). 
See also, A. K. Vehmas, et al., DNA Cell Biol. 20011), 
713-21 (2001), PLewczuk, et al., Rapid Commun. Mass 
Spectrom. 17(12), 1291-96 (2003); B. M. Austen, et al., J. 
Peptide Sci. 6, 459-69 (2000); and H.Davies, et al., Bio 
Techniques 27, 1258-62 (1999). These tests are performed 
on samples of the brain or blood which have been prepared 
in a manner well known to one skilled in the art. Another 
example of a useful method for measuring levels of amyloid 
B peptides is by Europium immunoassay (EIA). See, e.g., 
WO 99/38498 at p. 11. 
0327. The methods of the invention may be applied as a 
therapy for a Subject having Alzheimer's disease or a 
dementia, or the methods of the invention may be applied as 
a prophylaxis against Alzheimer's disease or dementia for 
Subject with Such a predisposition, as in a Subject, e.g., with 
a genomic mutation in the APP gene, the ApoE gene, or a 
presenilin gene. The Subject may have (or may be predis 
posed to developing or may be suspected of having) vascular 
dementia, or senile dementia, Mild Cognitive Impairment, 
or early Alzheimer's disease. In addition to Alzheimer's 
disease, the Subject may have another amyloid-related dis 
ease such as cerebral amyloid angiopathy, or the Subject may 
have amyloid deposits, especially amyloid-Pamyloid depos 
its in the brain. 

Treatment of Amyloid-Related Diseases 
0328. The present invention pertains to methods of using 
the compounds and pharmaceutical compositions thereof in 
the treatment and prevention of amyloid-related diseases. 
The pharmaceutical compositions of the invention may be 
administered therapeutically or prophylactically to treat dis 
eases associated with amyloid (e.g., AL amyloid protein (w 
or K-chain related, e.g., amyloid W. amyloid K, amyloid KIV. 
amyloid VI, amyloidy, amyloid Y1), AB, IAPP. B.M., AA, 
or AH amyloid protein) fibril formation, aggregation or 
deposition. 

0329. The pharmaceutical compositions of the invention 
may act to ameliorate the course of an amyloid-related 
disease using any of the following mechanisms (this list is 
meant to be illustrative and not limiting): slowing the rate of 
amyloid fibril formation or deposition; lessening the degree 
of amyloid deposition; inhibiting, reducing, or preventing 
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amyloid fibril formation; inhibiting neurodegeneration or 
cellular toxicity induced by amyloid; inhibiting amyloid 
induced inflammation; enhancing-the clearance of amyloid 
from the brain; enhancing degradation of AB in the brain; or 
favoring clearance of amyloid protein prior to its organiza 
tion in fibrils. “Modulation of amyloid deposition includes 
both inhibition, as defined above, and enhancement of 
amyloid deposition or fibril formation. The term “modulat 
ing is intended, therefore, to encompass prevention or 
stopping of amyloid formation or accumulation, inhibition 
or slowing down of further amyloid formation or accumu 
lation in a Subject with ongoing amyloidosis, e.g., already 
having amyloid deposition, and reducing or reversing of 
amyloid formation or accumulation in a Subject with ongo 
ing amyloidosis; and enhancing amyloid deposition, e.g., 
increasing the rate or amount of amyloid deposition in vivo 
or in vitro. Amyloid-enhancing compounds may be useful in 
animal models of amyloidosis, for example, to make pos 
sible the development of amyloid deposits in animals in a 
shorter period of time or to increase amyloid deposits over 
a selected period of time. Amyloid-enhancing compounds 
may be useful in Screening assays for compounds which 
inhibit amyloidosis in Vivo, for example, in animal models, 
cellular assays and in vitro assays for amyloidosis. Such 
compounds may be used, for example, to provide faster or 
more sensitive assays for compounds. Modulation of amy 
loid deposition is determined relative to an untreated subject 
or relative to the treated subject prior to treatment. 
0330 "Inhibition” of amyloid deposition includes pre 
venting or stopping of amyloid formation, e.g., fibrillogen 
esis, clearance of amyloid, e.g., soluble AB from brain, 
inhibiting or slowing down of further amyloid deposition in 
a Subject with amyloidosis, e.g., already having amyloid 
deposits, and reducing or reversing amyloid fibrillogenesis 
or deposits in a Subject with ongoing amyloidosis. Inhibition 
of amyloid deposition is determined relative to an untreated 
subject, or relative to the treated subject prior to treatment, 
or, e.g., determined by clinically measurable improvement, 
e.g., or in the case of a Subject with brain amyloidosis, e.g., 
an Alzheimer's or cerebral amyloid angiopathy Subject, 
stabilization of cognitive function or prevention of a further 
decrease in cognitive function (i.e., preventing, slowing, or 
stopping disease progression), or improvement of param 
eters such as the concentration of A? or tau in the CSF. 
0331. As used herein, “treatment of a subject includes 
the application or administration of a composition of the 
invention to a subject, or application or administration of a 
composition of the invention to a cell or tissue from a 
Subject, who has an amyloid-related disease or condition, 
has a symptom of Such a disease or condition, or is at risk 
of (or susceptible to) such a disease or condition, with the 
purpose of curing, healing, alleviating, relieving, altering, 
remedying, ameliorating, improving, or affecting the disease 
or condition, the symptom of the disease or condition, or the 
risk of (or susceptibility to) the disease or condition. The 
term “treating” refers to any indicia of success in the 
treatment or amelioration of an- injury, pathology or con 
dition, including any objective or Subjective parameter Such 
as abatement; remission; diminishing of symptoms or mak 
ing the injury, pathology or condition more tolerable to the 
Subject; slowing in the rate of degeneration or decline; 
making the final point of degeneration less debilitating: 
improving a Subject's physical or mental well-being; or, in 
Some situations, preventing the onset of dementia. The 
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treatment or amelioration of symptoms can be based on 
objective or subjective parameters; including the results of a 
physical examination, a psychiatric evaluation, or a cogni 
tion test such as CDR, MMSE, DAD, ADAS-Cog, or 
another test known in the art. For example, the methods of 
the invention successfully treat a subjects dementia by 
slowing the rate of or lessening the extent of cognitive 
decline. 

0332. In one embodiment, the term “treating includes 
maintaining a Subject's CDR rating at its base line rating or 
at 0. In another embodiment, the term treating includes 
decreasing a subject's CDR rating by about 0.25 or more, 
about 0.5 or more, about 1.0 or more, about 1.5 or more, 
about 2.0 or more, about 2.5 or more, or about 3.0 or more. 
In another embodiment, the term “treating also includes 
reducing the rate of the increase of a subject's CDR rating 
as compared to historical controls. In another embodiment, 
the term includes reducing the rate of increase of a subjects 
CDR rating by about 5% or more, about 10% or more, about 
20% or more, about 25% or more, about 30% or more, about 
40% or more, about 50% or more, about 60% or more, about 
70% or more, about 80% or more, about 90% or more, or 
about 100%, of the increase of the historical or untreated 
controls. 

0333. In another embodiment, the term “treating also 
includes maintaining a subject’s score on the MMSE. The 
term “treating includes increasing a subject’s MMSE score 
by about 1, about 2, about 3, about 4, about 5, about 7.5, 
about 10, about 12.5, about 15, about 17.5, about 20, or 
about 25 points. The term also includes reducing the rate of 
the decrease of a subjects MMSE score as compared to 
historical controls. In another embodiment, the term 
includes reducing the rate of decrease of a subjects MMSE 
score by about 5% or less, about 10% or less, about 20% or 
less, about 25% or less, about 30% or less, about 40% or 
less, about 50% or less, about 60% or less, about 70% or 
less, about 80% or less, about 90% or less or about 100% or 
less, of the decrease of the historical or untreated controls. 

0334. In another embodiment, the term “treating also 
includes maintaining a Subject's score on the DAD. The 
term “treating includes increasing a subject’s DAD score 
by about 1, about 5, about 10, about 15, about 20, about 30, 
about 35, about 40, about 50, about 60, about 70, or about 
80 points. The term also includes reducing the rate of the 
decrease of a subject’s DAD score as compared to historical 
controls. In another embodiment, the term includes reducing 
the rate of decrease of a subject’s DAD score by about 5% 
or less, about 10% or less, about 20% or less, about 25% or 
less, about 30% or less, about 40% or less, about 50% or 
less, about 60% or less, about 70% or less, about 80% or 
less, about 90% or less or about 100% or less, of the decrease 
of the historical or untreated controls. 

0335) In yet another embodiment, the term “treating 
includes maintaining a Subject's score on the ADAS-Cog. 
The term “treating includes decreasing a subject’s ADAS 
Cog score by about 1 point or greater, by about 2 points or 
greater, by about 3 points or greater, by about 4 points or 
greater, by about 5 points or greater, by about 7.5 points or 
greater, by about 10 points or greater, by about 12.5 points 
or greater, by about 15 points or greater, by about 17.5 points 
or greater, by about 20 points or greater, or by about 25 
points or greater. The term also includes reducing the rate of 
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the increase of a subject’s ADAS-Cog score as compared to 
historical controls. In another embodiment, the term 
includes reducing the rate of increase of a subject’s ADAS 
Cog score by about 5% or more, about 10% or more, about 
20% or more, about 25% or more, about 30% or more, about 
40% or more, about 50% or more, about 60% or more, about 
70% or more, about 80% or more, about 90% or more or 
about 100% of the increase of the historical or untreated 
controls. 

0336. In another embodiment, the term “treating” e.g., for 
AA or AL amyloidosis, includes an increase in serum 
creatinine, e.g., an increase of creatinine clearance of 10% or 
greater, 20% or greater, 50% or greater, 80% or greater, 90% 
or greater, 100% or greater, 150% or greater, 200% or 
greater. The term “treating also may incluce remission of 
nephrotic syndrome (NS). It may also include remission of 
chronic diarrhea and/or again in body weight, e.g., by 10% 
or greater, 15% or greater, or 20% or greater. 
0337 Without wishing to be bound by theory, in some 
aspects the pharmnaceutical compositions of the invention 
contain a compound that prevents or inhibits amnyloid fibril 
formation, either in the brain or other organ of interest 
(acting locally) or throughout the entire body (acting sys 
temically.). Pharmaceutical compositions of the invention 
may be effective in controlling amyloid deposition either 
following their entry into the brain (following penetration of 
the blood brain barrier) or from the periphery. When acting 
from the periphery, a compound of a pharmaceutical com 
position may alter the equilibrium of amnyloidogenic pep 
tide between the brain and the plasma so as to favor the exit 
of amnyloidogenic peptide from the brain. It may also favor 
clearance (or catabolism). of the amyloid protein (soluble), 
and then prevenlt amyloid fibril formation and deposition 
due to a reduction of the. amyloid protein pool in a specific 
organ, e.g., liver, spleen, pancreas, kidney, joints, brain, etc. 
An increase in the ex it of amyloidogenic peptide from the 
brain would result in a decrease in amnyloidogenic peptide 
brain concentration and therefore favor a decrease in amy 
loidogenic peptide deposition. In particular, an agent may 
lower the levels of amyloid f peptides, e.g., both A?40 and 
Af342 in the CSF and the plasma, or the agent may lower the 
levels of amyloid B peptides, e.g., AB40 and AB42 in the 
CSF and increase it in the plasma. Alternatively, compounds 
that penetrate the brain could control deposition by acting 
directly on brain amyloidogenic peptide e.g., by maintaining 
it in a non-fibrillar form or favoring its clearance from the 
brain, by increasing its degradation in the brain, or protect 
ing brain cells from the detrimental effect of amyloidogenic 
peptide. An agent can also cause a decrease of the concen 
tration of the amyloid protein (i.e., in a specific organ so that 
the critical concentration needed to trigger amyloid fibril 
formation or deposition is not reached). Furthermore, the 
compounds described herein may inhibit or reduce an inter 
action between amyloid and a cell Surface constituent, for 
example, a glycosaminoglycan or proteoglycan constituent 
of a basement membrane, whereby inhibiting or reducing 
this interaction produces the observed neuroprotective and 
cell-protective effects. For example, the compound may also 
prevent an amyloid peptide from binding or adhering to a 
cell Surface, a process which is known to cause cell damage 
or toxicity. Similarly, the compound may block amyloid 
induced cellular toxicity or microglial activation or amyloid 
induced neurotoxicity, or inhibit amyloid induced inflam 
mation. The compound may also reduce the rate or amount 
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of amyloid aggregation, fibril formation, or deposition, or 
the compound lessens the degree of amyloid deposition. The 
foregoing mechanisms of action should not be construed as 
limiting the scope of the invention inasmuch as the invention 
may be practiced without such information. 
0338. The AB peptide has been shown by several groups 
to be highly toxic to neurons. Amyloid plaques are directly 
associated with reactive gliosis, dystrophic neurites and 
apoptotic cells, Suggesting that plaques induce neurodegen 
erative changes. Neurotoxicity may eventually disrupt or 
even kill neurons. In vitro, AB has been shown to induce 
apoptosis in many different neuronal cell types, such as rat 
PC-12 cells, primary rat hippocampal and cortical cultures, 
and the predifferentiated human neurotype SH-SY5Y cell 
line (Dickson D. W. (2004) J Clin Invest 114:23-7: Canu et 
al. (2003) Cerebellum 2:270-278: Li et al. (1996) Brain 
Research 738: 196-204). Numerous reports have shown that 
AB fibrils can induce neurodegeneration, and it has been 
shown that neuronal cells exposed in vitro to AB can become 
apoptotic (Morgan et al. (2004) Prog. Neurobiol. 74:323 
349; Stefani et al. (2003).J. Mol. Med. 81:678-99; La Ferla 
et al. (1997).J. Clin. Invest. 100(2):310-320). In Alzheimer's 
disease, a progressive neuronal cell loss accompanies the 
deposition of AB amyloid fibrils in senile plaques. 
0339. In yet another aspect, the invention pertains to a 
method for inhibiting AB-induced neuronal cell death by 
administering an effective amount of a compound of the 
present invention. 
0340 Another aspect of the invention pertains to a 
method for providing neuroprotection to a subject having an 
AB-amyloid related disease, e.g. Alzheimer's disease, that 
includes administering an effective amount of a compound 
of the present invention to the Subject, Such that neuropro 
tection is provided. 
0341 In another aspect, methods for inhibiting AB-in 
duced neuronal cell death are provided that include admin 
istration of an effective amount of a compound of the present 
invention to a subject such that neuronal cell death is 
inhibited. 

0342. In another aspect, methods for treating a disease 
state characterized by AB-induced neuronal cell death in a 
Subject are provided, e.g., by administering an effective 
amount of a compound of the present invention. Non 
limiting examples of such disease states include Alzheimer's 
disease and AB-amyloid related diseases. 
0343. The term “neuroprotection' includes protection of 
neuronal cells of a subject from AB-induced cell death, e.g., 
cell death induced directly or indirectly by an AB peptide. 
AB-induced cell death may result in initiation of processes 
such as, for example: the destabilization of the cytoskeleton; 
DNA fragmentation; the activation of hydrolytic enzymes, 
Such as phospholipase A2; activation of caspases, calcium 
activated proteases and/or calcium-activated endonucleases; 
inflammation mediated by macrophages; calcium influx into 
a cell; membrane potential changes in a cell; the disruption 
of cell junctions leading to decreased or absent cell-cell 
communication; and the activation of expression of genes 
involved in cell death, e.g., immediate-early genes. 
0344) The term "amyloid-fi disease” (or "amyloid-f 
related disease,” which terms as used herein are synony 
mous) may be used for mild cognitive impairment; vascular 
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dementia; early Alzheimer's disease; Alzheimer's disease, 
including sporadic (non-hereditary) Alzheimer's disease and 
familial (hereditary) Alzheimer's disease; age-related cog 
nitive decline; cerebral amyloid angiopathy (“CAA'); 
hereditary cerebral hemorrhage; senile dementia: Downs 
syndrome; inclusion body myositis (“IBM); or age-related 
macular degeneration (“ARMD). According to certain 
aspects of the invention, amyloid-fi is a peptide having 
39-43 amino-acids, or amyloid-fi is an amyloidogenic pep 
tide produced from BAPP. 

0345 Mild cognitive impairment (MCI) is a condition 
characterized by a state of mild but measurable impairment 
in thinking skills, which is not necessarily associated with 
the presence of dementia. MCI frequently, but not necessar 
ily, precedes Alzheimer's disease. It is a diagnosis that has 
most often been associated with mild memory problems, but 
it can also be characterized by mild impairments in other 
thinking skills. Such as language or planning skills. How 
ever, in general, an individual with MCI will have more 
significant memory lapses than would be expected for 
someone of their age or educational background. As the 
condition progresses, a physician may change the diagnosis 
to "Mild-to-Moderate Cognitive Impairment,” as is well 
understood in this art. 

0346 Cerebral amyloid angiopathy (“CAA) refers to the 
specific deposition of amyloid fibrils in the walls of lep 
tomingeal and cortical arteries, arterioles and in capillaries 
and veins. It is commonly associated with Alzheimer's 
disease, Down's syndrome and normal aging, as well as with 
a variety of familial conditions related to stroke or dementia 
(see Frangione, et al. Amyloid. J. Protein Folding Disord. 8, 
Suppl. 1, 36-42 (2001)). CAA can occur sporadically or be 
hereditary. Multiple mutation sites in either AB or the APP 
gene have been identified and are clinically associated with 
either dementia or cerebral hemorrhage. Exemplary CAA 
disorders include, but are not limited to, hereditary cerebral 
hemorrhage with amyloidosis of Icelandic type (HCHWA 
I); the Dutch variant of HCHWA (HCHWA-D; a mutation in 
Af3); the Flemish mutation of Af; the Arctic mutation of Af: 
the Italian mutation of Af; the Iowa mutation of AB; familial 
British dementia; and familial Danish dementia. Cerebral 
amyloid angiopathy is known to be associated with cerebral 
hemorrhage (or hemorrhagic stroke). 

0347 Additionally, abnormal accumulation of APP and 
of amyloid-fi protein in muscle fibers has been implicated in 
the pathology of sporadic inclusion body myositis (“IBM) 
(Askanas, et al., Proc. Natl. Acad. Sci. USA 93, 1314-19 
(1996); Askanas, et al., Current Opinion in Rheumatology 7. 
486-96 (1995)). Accordingly, the compounds of the inven 
tion can be used prophylactically or therapeutically in the 
treatment of disorders in which amyloid-fi protein is abnor 
mally deposited at non-neurological locations, such as treat 
ment of IBM by delivery of the compounds to muscle fibers. 

0348. Additionally, it has been shown that AB is associ 
ated with abnormal extracellular deposits, known as drusen, 
that accumulate along the basal Surface of the retinal pig 
mented epithelium in individuals with age-related macular 
degeneration (ARMD). ARMD is a cause of irreversible 
vision loss in older individuals. It is believed that AB 
deposition could be an important component of the local 
inflammatory events that contribute to atrophy of the retinal 
pigmented epithelium, drusen biogenesis, and the pathogen 
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esis of ARMD (Johnson, et al., Proc. Natl. Acad. Sci. USA 
99(18), 11830-5 (2002)). Therefore, the invention also 
relates to the treatment or prevention of age-related macular 
degeneration. 

0349 Also, the invention relates to a method for prevent 
ing or inhibiting amyloid deposition in a subject. For 
example, such a method comprises administering to a Sub 
ject a therapeutically effective amount of a compound 
capable of reducing the concentration of amyloid (e.g., AL 
amyloid protein (w or K-chain related, e.g., amyloid ), 
amyloid K, amyloid KIV, amyloid wVI, amyloid Y, amyloid 
Y1), AB, IAPP. B.M., AA, AH amyloid protein, or other 
amyloids). Such that amyloid accumulation or deposition is 
prevented or inhibited. 

0350. In another aspect, the invention relates to a method 
for preventing, reducing, or inhibiting amyloid deposition in 
a Subject. For example, such a method comprises adminis 
tering to a subject a therapeutically effective amount of a 
compound capable of inhibiting amyloid (e.g., AL amyloid 
protein (w or K-chain related, e.g., amyloid W., amyloid K. 
amyloid KIV, amyloid VI, amyloid Y, amyloid Y1), AB, 
IAPP, BM, AA, AH amyloid protein, or other amyloids), 
Such that amyloid deposition is prevented, reduced, or 
inhibited. 

0351. The invention also relates to a method for modu 
lating, e.g., minimizing, amyloid-associated damage to cells, 
comprising the step of administering a compound capable of 
reducing the concentration of amyloid (e.g., AL amyloid 
protein (w or K-chain related, e.g., amyloid W., amyloid K. 
amyloid KIV. amyloid wVI, amyloid Y, amyloid Y1), AP, 
IAPP, BM, AA, AH amyloid protein, or another amyloid), 
Such that said amyloid-associated damage to cells is modu 
lated. In certain aspects of the invention, the methods for 
modulating amyloid-associated damage to cells comprise a 
step of administering a compound capable of reducing the 
concentration of amyloid or reducing the interaction of an 
amyloid with a cell surface. 

0352. The invention also includes a method for directly 
or indirectly preventing cell death in a Subject, the method 
comprising administering to a Subject a therapeutically 
effective amount of a compound capable of preventing 
amyloid (e.g., AL amyloid protein (w or K-chain related, e.g., 
amyloid W., amyloid K, amyloid KIV, amyloid wVI, amyloid 
Y, amyloid Y1), AB, IAPP, BM, AA, AH amyloid protein, or 
other amyloid) mediated events that lead, directly or indi 
rectly, to cell death. 

0353. In an embodiment, the method is used to treat 
Alzheimer's disease (e.g. sporadic or familial AD). The 
method can also be used prophylactically or therapeutically 
to treat other clinical occurrences of amyloid-3 deposition, 
Such as in Down's syndrome individuals and in patients with 
cerebral amyloid angiopathy (“CAA') or hereditary cerebral 
hemorrhage. 

0354) The compounds of the invention may be used 
prophylactically or therapeutically in the treatment of dis 
orders in which amyloid-beta peptide is abnormally depos 
ited at non-neurological locations, such as treatment of IBM 
by delivery of the compounds to muscle fibers, or treatment 
of macular degeneration by delivery of the compound(s) of 
the invention to the basal surface of the retinal pigmented 
epithelium. 
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0355 The present invention also provides a method for 
modulating amyloid-associated damage to cells, comprising 
the step of administering a compound capable of reducing 
the concentration of AB, or capable of mimimizing the 
interaction of AB (soluble oligomeric or fibrillary) with the 
cell Surface. Such that said amyloid-associated damage to 
cells is modulated. In certain aspects of the invention, the 
methods for modulating amyloid-associated damage to cells 
comprise a step of administering a compound capable of 
reducing the concentration of AB or reducing the interaction 
of AB with a cell surface. 
0356. In accordance with the present invention, there is 
further provided a method for preventing cell death in a 
Subject, said method comprising administering to a subject 
a therapeutically effective amount of a compound capable of 
preventing AB-mediated events that lead, directly or indi 
rectly, to cell death. 
0357 The present invention also provides a method for 
modulating amyloid-associated damage to cells, comprising 
the step of administering a compound capable of reducing 
the concentration of IAPP, or capable of mimimizing the 
interaction of IAPP (soluble oligomeric or fibrillary) with 
the cell Surface, such that said amyloid-associated damage to 
cells is modulated. In certain aspects of the invention, the 
methods for modulating amyloid-associated damage to cells 
comprise a step of administering a compound capable of 
reducing the concentration of IAPP or reducing the interac 
tion of IAPP with a cell Surface. 

0358 In accordance with the present invention, there is 
further provided a method for preventing cell death in a 
Subject, said method comprising administering to a subject 
a therapeutically effective amount of a compound capable of 
preventing IAPP-mediated events that lead, directly or indi 
rectly, to cell death. 
0359. This invention also provides methods and compo 
sitions which are useful in the treatment of amyloidosis. The 
methods of the invention involve administering to a subject 
a therapeutic compound which inhibits amyloid deposition. 
Accordingly, the compositions and methods of the invention 
are useful for inhibiting amyloidosis in disorders in which 
amyloid deposition occurs. The methods of the invention 
can be used therapeutically to treat amyloidosis or can be 
used prophylactically in a Subject Susceptible to (hereditary) 
amyloidosis or identified as being at risk to develop amy 
loidosis, e.g., hereditary, or identified as being at risk to 
develop amyloidosis. In certain embodiments, the invention 
includes a method of inhibiting an interaction between an 
amyloidogenic protein and a constituent of basement mem 
brane to inhibit amyloid deposition. The constituent of 
basement membrane is a glycoprotein or proteoglycan, 
preferably heparan Sulfate proteoglycan. Atherapeutic com 
pound used in this method may interfere with binding of a 
basement membrane constituent to a target binding site on 
an amyloidogenic protein, thereby inhibiting amyloid depo 
sition. 

0360. In some aspects, the methods of the invention 
involve administering to a Subject a therapeutic compound 
which inhibits amyloid deposition. “Inhibition of amyloid 
deposition, includes the prevention of amyloid formation, 
inhibition of further amyloid deposition in a subject with 
ongoing amyloidosis and reduction of amyloid deposits in a 
Subject with ongoing amyloidosis. Inhibition of amyloid 






















































































































































































