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METHOD OF INHIBITING AMYLOID PROTEIN AGGREGATION AND
IMAGING AMYLOID DEPOSITS USING ISOINDOLINE DERIVATIVES

FIELD OF THE INVENTION

This invention relates to a method of inhibiting amyloid protein
5 aggregation and imaging amyloid deposits. More particularly, this invention
relates to a method of inhibiting amyloid protein aggregation in order to treat

Alzheimer’s disease using isoindoline derivatives.

BACKGROUND OF THE INVENTION

Amyloidosis is a condition characterized by the accumulation of various
10 insoluble, fibrillar proteins in the tissues of a patient. The fibrillar proteins that
comprise the accumulations or deposits are called amyloid proteins. While the
particular proteins or peptides found in the deposits vary, the presence of fibrillar
morphology and a large amount of B-sheet secondary structure is common to
many types of amyloids. An amyloid deposit is formed by the aggregation of
15 amyloid proteins, foliowed by the further combination of aggregates and/or
amyloid proteins.
The presence of amyloid deposits has been shown in various diseases,
each with its particular associated protein, such as Mediterranean fever, Muckle-
Wells syndrome, idiopathetic myeloma, amyloid polyneuropathy, amyloid
20 cardiomyopathy, systemic senile amyloidosis, amyloid polyneuropathy,
hereditary cerebral hemorrhage with amyloidosis, Alzheimer’s disease, Down’s
syndrome, Scrapie, Creutzfeldt-Jacob disease, Kuru, Gerstmann-Straussler-
Scheinker syndrome, medullary carcinoma of the thyroid, isolated atrial amyloid,

Bo-microglobulin amyloid in dialysis patients, inclusion body myositis,
25 Br-amyloid deposits in muscle wasting disease, sickle cell anemia, Parkinson’s

disease, and Islets of Langerhans diabetes Type II insulinoma.
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normal tissues. Attempts to image amyloid deposits directly using magnetic

15 resonance imaging (MRI) and computer-assisted tomography (CAT) have been
disappointing and have detected amyloid deposits only under certain favorable
conditions. In addition, efforts to label amyloid deposits with antibodies, serum
amyloid P protein, or other probe molecules has provided some selectivity on the
periphery of tissues, but has provided for poor imaging of tissue interiors.

20 Thus, it would be useful to have a noninvasive technique for imaging and
quantitating amyloid deposits in a patient. In addition, it would be useful to have
compounds that inhibit the aggregation of amyloid proteins to form amyloid

deposits.

SUMMARY OF THE INVENTION

25 The present invention provides compounds having the Formula I:

N\ 1
X—N, Y

or the pharmaceutically acceptable salts thereof,



5 Decenber 2003 WO 00/ 76969 PCTI USO0/ 15073 -2- Al zheiner's disease is a
degenerative brain disorder characterized clinically by pregeestieveo3oss of

Menory, Wwaddizkdedn, reasoni ng, judgenent, and enotional spebiusodisothat
gradually leads to nental deterioration and ultimtely death. Because

Al zhei ner' s di sease and rel ated degenerative brain disorders are a 5 major
nmedi cal issue for an increasingly aging3popul ati on, the need for new
treatments and net hods for diagnosing the disorders are needed. A sinple,
noni nvasi ve WBRTBBd f or det ect i ng and quantitating anmyloid deposits in a

pati ent has resently, detection of amyloid deposits
i nvol ves hi sﬁgf%&?gﬁr%%g g}hc}flﬁbl opsy or autopsy nmaterials. Both 10
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interygrs. 20 Thus, it would be useful to hage agnoni nvasive techni que for
i magi ng and quantitating anmyloid deposits in a patient. In addition, it

woul d be useful tNOVEF;;NONRIIREhaCHb R OMH, (GH, );glj)lﬂglati on of anyloid
proteins to formanyloid deposits. SUI\/I\/ARY OF THE I NVENTI ON 25 The present

i nvention provi dessGMIRORBASt-ARNE, DACHAN, -fefhrBlk, adebahydroisdqubholine,
imidazole, -(CHp),, imidazole, -CH=CH-tetrazole, -CH=CH-imidazole, or
phenyl;

i5 R1 and R? independently are hydrogen or Cj-Cgalkyl;
each n is independently 0 to 5 inclusive;
R’ is hydrogen, C1-Cgalkyl, or phenyl; and
R’ is hydrogen, Cq-Cgalkyl, -CF3, or phenyl.
In a preferred embodiment of the compounds of Formula I, X is

20 substituted phenyl and the substituted phenyl has from 1 to 3 substituents
independently selected from -OCj-Cgalkyl, halogen, C1-Cgalkyl, -CF3, or
phenyl.

In a preferred embodiment of the compounds of Formula I,

Y is substituted phenyl and the substituted phenyl has from 1 to 3 substituents
25 independently selected from -CO2H, -NO3, -OC1-Cy 7 alkyl, -CN, tetrazole,

-{CH»),CO7H, -SOgNRle, -CF3, imidazole, -(CHg)p-tetrazole,
-(CHp),, imidazole, -CH=CH-tetrazole, or -~CH=CH-imidazole.
In a preferred embodiment of the compounds of Formula 1,

Y is substituted phenyl and the substituted phenyl has from 1 to 3 substituents,
30 one of which is selected from -CO5H.



Y | or the pharmaceutically acceptable salts thereof, WO 00/76969 -3 5
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i s pheny. ituted phenyl, pyridyl, or substituted pyridyl; wherein
SUbStItU{VOOﬂ%HE%%IW and substit ut ed pyridyl can have from 1P $00445073

substituents, each independently selected from-0Cl-Cl2al kyl, halogen, 0 O
O0Qn Il -Cl-CGaIkyI, phenyl, -CNHR', -CNHS-R, -S-R, -CQ2H, -CX2R1,
10 0 O -N2, -CF3, -CN, -NRLR2, -(CH2) nCERH, -(CH2) nCO2R1, -SM2NRL1R2,

tetrazole, -(CH2)Ird sioregetes dmaeﬂlmgyb g}qﬂa (CH2)n
i m dazol e, CEI CHtet raf%‘lge e— CH-i m dazol e@ﬂic))érnﬂ%’S of ¥ ég ‘Eis and R2

i ndependent | §# ﬁitétﬂmwewmlm@hwym is e%@ﬁHnWihg:hl ln&mqamdchethel y 0to5

i ncl usi ve; Ig i S. h%df: g H ?1 Céal kyl , or phenyl; and R is hydrogen,

Cl- Ceal kyl , 2pgstionp ‘3 SREIYITING. o preferred embodi nent of the corrpounds of
Formula I, Xis gG s I byt ed phe has from

1 to 3 substituents H erggé# g%t %ﬁ%’é‘m%ép‘?’é‘ﬁm%@gf%&% rf rR‘IF(ﬁﬁfBgen,

Cl- Cod kyl , X@F@x,bsmuteqqﬁenyl thd subauqnteﬂ]ﬁrelhgﬁh&rm@(ﬁhﬂmme @Bsﬁth@u@mpounds of
Formula 1, i enyl _.and the substituted phenyl has from1 to ~
3 substitueﬁ?%a%ecg% ﬁﬁé é? *HFS% heatyk HBgn - copH, - NO2, - 0C1- C12 al kyl ,

-CN, tetrazole, g;gzm, theﬁ%ﬁél%nﬁgf%e dO%P%%E%:%X‘“ 2) n

tetrazol e, (CHZ? n i mdazol €, tetrazo Jazol e.

Formula I:
}f*l
N
I
X—ij/ Ny
10 or the pharmaceutically acceptable salts thereof,
wherein

X'is phenyl or substituted phenyl,
wherein when X is substituted phenyl, the substituted phenyl has from 1 to
4 substituents independently selected from -0C-Cgalkyl, halogen,

15 C1-Cgalkyl, -CF3, or phenyl;
Y is phenyl, substituted phenyl, pyridyl, or substituted pyridyl;
wherein when Y is substituted phenyl or substituted pyridyl, the substituted
phenyl or substituted pyridyl has from 1 to 4 substituents independently
selected from -CO5H, -NO3, -OC1-Cjalkyl, -CN, -CF3, -(CHp),COoH,
20 -SO»NRIR2, tetrazole, -(CHp)p-tetrazole, decahydroisoquinoline, phenyl,
imidazole, -(CHp),, imidazole, -CH=CH-tetrazole, or -CH=CH-imidazole;
R! and R2 independently are hydrogen or Cy-Cgalkyl; and
each n is independently 0 to 5 inclusive.

Especially preferred compounds have Formula I

. RS N
R4 7



In a preferred enbodi nent of the conpounds of Formula I, Y is substituted
phenyl and the substituted phenyl has from1 to 3 substitugmesembesfo@ne of
whi ch | sveedmesed from - CO2H. 5 Decenber 2003 WO 00/ 7696 9p@Riisddaceysl 5073
-4- In a nore preferred enbodi nent of the conpounds of Fornmula I, Y is
substituted phenyl, wherein the substituent is -CQ@H, which is |ocated at
the 2 position of the phenyl ring. In5a nore preferred enbodi nent of the
conmpounds of ,Fornul a | erein,.5 i.s supstituted phenyl, the substituted
phenyl has aW\BgﬁrtWa&F?tr‘F@Y@&B%ePﬁbﬁ%m)f?tﬁFr(?B ted at the 3 and 4 positions of
t he phenyl wHeffin Al so provided by the present invention are conpounds
having the Formula I: RI I NY I 10 or the pharmaceutically acceptable
sal ts ther ®is halsherein Xi s phenyl or substituted phenyl, wherein when X is
substituted phenyl, the substituted phenyl has froml to 4 substituents

i ndependenf®¥is swHeger or halopandoC! - Céal kyl, hal ogen, 15 C | -C6al kyl, - CF3,
or phenyl; iI's phenyl, substituted phenyl, pyridyl, or substi.tuted

pyri dyl ; rigihydrggen hale, £1sCGpaliyl ubed; I, €iF3s MNOpi areMBd RIyr i dyl , the
substituted phenyl or substituted pyridyl has froml| to 4 substituents

i ndependent |y  Juiathergueferragrgraupad inveytipn coppoupdhaveformuleNi - crF3,

-(CH2) nCO2H, 20 -S2NRI R2, tetrazole, -(CH2) n-tetrazol}g5

decahydr oi soqui nol i ne, phenyl i m dazol e, -@CH2 hpidazol e,
-CH=CH-tetrazole, or -@& i dazgte, R Aependent |y are

hydr ogen or Cl-C6al kyl; & i

I

R4
g
and pharmaceutically acceptable salts thereof,
wherein
10 R3 is halo;
R4 is hydrogen or halo; and
R is hydrogen, halo, C1-Cgalkyl, -O-C1-Cgalkyl, -CF3, -NO», or -NRIR2Z,
Also provided are the compounds:
2-[2-(2,3,4-Trimethoxy-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-
15 benzoic acid,;
5-Nitro-2-{2-(3,4,5-trimethoxyphenyl)-2,3-dihydro-1H-isoindol-
5-ylamino]benzoic acid;
4-Methoxy-5-nitro-2-[2-(3,4,5-trimethoxypheny!)-2,3-dihydro-1H-
isoindol-5-ylamino]benzoic acid;
20 2-{2-(3,4-Dichlorophenyl)-2,3-dihydro-1H-isoindol-5-ylamino]benzoic

acid;
2-[2-(3,4-Dichlorophenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-nitro-
benzoic acid;
2-[2-(3,4-Dichlorophenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-
25 4-methoxy-5-nitro-benzoic acid;
2-[2-(3-Chlorophenyl)-2,3-dihydro-1H-isoindol-5-ylamino]benzoic acid;
2-[2-(4-Chlorophenyl)-2,3-dihydro-1H-isoindol-5-ylamino]benzoic acid;



Especially preferred conpounds have Forrmula |1 WO 00/ 76969 5 Decenber 2003

PCT/ US00/ 15073 -5- and pharnmaceutically acceptable salts tBe.eQfver 20M3€r€in
R3 is halo; R4 is hydrogen or halo; and 5 R5 is hydrogen, halo, Cl-Coalkyl,

'OCI'CG%ﬁﬁb/gﬁJS?FB’ NC2, or NRIJIR2. Another preferred group of invention
conmpounds Bdrmula 111 H ,--, RS 111 I and phar maceut i ®&TIE508¢803pt abl e

salts thereof, wherein 10 R3 is halo; R4 is hydrogen or halo; and R5 is
hydr ogen, halo, Cl-C6al kyl, -OCl-C6al kyl, -CF3, N2, or -NRLR2. Also
provi ded are the conpounds: 2-[2-(2,3,4%ri methoxy-phenyl)-2,3 -d ihydro-

| H-isoindol - 5-yI gu1b@la=DikRethGRBAD- 281 dlhydro-1H-isoindol-5-ylami i
SNitro-2-[2-(3, 4, 5-t-;(i nmet hoxyggenfa—-’z, 3-’&4’ﬁy rcl)s- f oiISSCﬂrlﬁrgg}o_]benzmc
5-yl am no] be¥¥®Bi ¢ aci d; 4-Methoxy-5-nitro-2-[2-(3, 4,
5-trimet hoxyphenyl )s2,3<di hydros= | H i soindol-5-ylam nol henzqic acid; 20
2-[2-(3, 4-Di chl or%&%gﬁfﬁ Iﬁg[f%lgit’aﬁlWHV‘Bt-hV&lﬁeg)ﬁb%thé’g]W‘i ‘ﬁ‘b‘}‘g%lnzoi c acid;
2-[2- (3, 4- B-ghintinoearyit heid; 3 - di hydro- | H-isoindol -5-yl am no] -5-nitro-
benzoic acid; 2-[2-(3,4-D chf or o henyl)-2,3 -di hydro- |
H i soithdol - 5-yl an#h ‘]Blplz@)'Hraét% y8rovil Heisoladol: biytarainiolbenzoic acid;
2-[2- (3- Cnl or ophepyh ) Brtordphedis 5 iR h N0 comdbl 3 Aot S 2T &
benzoic acid; '
2-(2-Phenyl-2,3-dihydro-1H-isoindol-5-ylamino)-benzoic acid;
5-Nitro-2-(2-phenyl-2,3-dihydro-1H-isoindol-5-ylamino)-benzoic acid;
10 2-[2-(3,4-Dich]oro-phenyl)—2,3-dihydro-lH—isoindo]-S-ylamino]-
benzonitrile;
[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-y1]-(2-tetrazol-1 -yl-
phenyl)-amine;
{2-[2-(3,4-Dichloro-phenyl)—2,3-dihydro-1H-isoindol-S-ylamino]-pheny]}—
15 acetic acid;
3—{2—[2-(3,4—Dich]oro—phenyl)-z,3-dihydro-IH—isoindoI-S-ylamino]-
phenyl}-propionic acid;
2-[2-(3,4-Dichloro-phenyi)-2,3-dihydro-1H-isoindol-5-ylamino]-6-nitro-
benzoic acid;
20 2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-4-nitro-
benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro- 1H-isoindol-5-ylamino]-3-nitro-
benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-
25 methanesulfonyl-benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino)-5-
sulfamoyl-benzoic acid;
4-[2—(3,4-Dich10ro-phenyl)—2,3-dihydro-lH-isoindol-S-»ylamino]-
isophthalic acid;
30 3-[2-(3,4-Dichloro—phenyl)-2,3-dihydro-1H—isoindol-S-ylamino]-phthalic
acid;
2-{2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-

trifluoromethyl-benzoic acid;



(4- Chl or ophenyl ) - 2, 3-di hydro- 1Hi soi ndol - 5-yl am no] benzoi ¢ acid; 5
mber 2003 WD 00/ 76969 aci d; PCTI US00/ 15073 - 6- S December 2003

-[ 2-

ce

- [ 2- ( 3, Woldosdsby! phenyl ) -2, 3- di hydro-| Hi soi ndol - 5-yl am perhsbe s

-[2-(4-Chl oro-3-trifl uoronethyl phenyl) -2, 3-di hydro-1 Hi soi ndol -

-yl am no] benzoic acid; 5

- [ 2- Bi phenyl - 4-y1-2, 3-di hydro- 1Hi soi ndpl - 5-yl am no] benzoi ¢ aci d;

-[2-(3-Chl orophenyl) di hydro-1 Hi soi ndgl ri\ % itro- benzoic

cid; 2:(2: Phery| 241243 d Pighloso PR ROy 5oy A B BITe A
tro-2-(2- | + 2, 1H i soi ndol - 5-yl am no) - benzoi ¢ acid; 10

AT l-§en%)ﬁ SL I-5-y ) - ber

[ -(3,4-D pheny i hydro-1| Hi soi ndol - 5-yl am no] -
enzonitrile; [2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-yI]-(2-tetrazol-1-
[ 2- (3, 4-Di chl oro- phenyl ) -2, 3-di hydro-1 H i soi ndol -5-y1]-(2-tetrazol-1-yl -
phenyl ) - ami ngmethyl-pheny -amine;

{2-[2-§3, 4-Di chl Opgﬁbﬁjlwblgr@&ﬁagpwgrd?h)f]dfblﬁmseﬁfabr-éyyj mzn@iraﬁltqnyl )- 15

acetic acid; 3 - l'oro 2, 3-di"hydro-1 Hi soi
ndol - 5-yl arrylnahyl)ﬂjhenylﬂ)ame)pl oni ¢ acid; 2-[2-(3,4-Dichloro-phenyl)-2, 3

212" (3,4- D1 chi or ohdYOE-Bhely e varpaa e B SRR srraeali o

benzoi c aci d, .

2-[2-(3, 4D c%]l_wngl)p%hgﬁ 1I] ammeg di hydro- I Hi soi ndol - 5-yl ani ng] - 3-nitro-
benzoi ¢ acid; 2- [2-[(23(3 %DMm&:mimmdhéc@fuyhydro BH-igpingelroylaming)-S-methyl-

soi nd 5- yI m no% - 25 net hanesul f onyl - benzoi ¢ aci d;

2- [239 ‘Frenyl) 2, 3-di hydro-1 Hi soi ndol - 5y|am'no] 5-

sul f armyl benZOI ¢ 290L@;4-Bidhiorb3ieni) 8 -anRdRi eRYikdindol-Bylathifiy)dd-methyi- i soi

ndol -5 yl am no] -
benzoic acid,;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino}-4-nitro-
benzoic acid;
15 2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-3,5-
dinitro-benzoic acid;
3-[2-(3,4-Dichloro-pheny!)-2,3-dihydro-1H-isoindol-5-ylamino]-2-methyl-
benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-4-
20 methoxy-benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-4-
propoxy-benzoic acid,
4-Butoxy-2-[2-(3,4-dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-
benzoic acid,
25 2-}2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-4-
pentyloxy-benzoic acid;
2-[2-(3,4-Dichloro-pheny!)-2,3-dihydro- 1H-isoindol-5-ylamino]-4-
hexyloxy-benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2, 3-dihydro-1H-iscindol-5-ylamino]-4-
30 heptyloxy-benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-iscindol-5-ylamino]-4-

octyloxy-benzoic acid;



isophthallc acid; 30
3-[2-(3, 4-Di chl or o- phenyl ) - 2, 3- di hydr o-| Hi soi ndol - 5-yl ani AGIECHEh A e

aci d; 24040 Di chl or o- phenyl ) -2, 3-di hydro- 1Hi soi ndol - -
trifluorome 7ﬁ96? benzoic acid; WO 00/ 76969 5 Decenber 200 C?Z(HE§$#"{[1~§(§E15073
-7- 2-[2-(3,4-Dichloro- phenyl) 2, 3-di hydro-1 Hi soi ndol - 5-yl am no] - 5-

i m dazol -1 -yl -benzoic acid; [2-(3, 4-Dghloro-phenyl)-2, 3-d ihydro-1

Hisoindol -5 -yl]-(2- tetrazol- | - yl met hyl - phenyl )-anine; 5

[ 2- (3, 4- Di chl or 2-phyiDicRlofo- ﬁhéiww?:l-drh ﬁ-oulﬂi-@dmﬁiqus]-ylhﬂmﬁcﬂ-zl-et razol -1 -
yl-ethyl)- phenfll ]-amne; [2-(3, 4-Di chl oro-phenyl) -2, 3-di hydro- |
H i soi ndol -FIyiOKY Qlctaé’fdr azol -1- yl-vinyl)- phenyl ] -am ne;

2-[2-(3,4-Dichlo 3 ( bSOy - Srvil amia ol - 5- met hyl - 10
benzoic acid; 2- 4?52‘39?@% #@‘fg’r“g%gﬁg%‘%?’w 3@5&9@%%%&%&5@

H i soi ndol ﬁamirm]aban:]:elaaeldﬁt hyl - benzoi c acid;

2-[2-(3,4-Di chl 1)-2,3-d I | -4-nitro-
beLZ c aci dC 125 ?2-? rE‘ic?ﬂoro-pheriy (-)dll%ycr'_ oLISI-(I)Jlsrloquol 5-%3%%(?]0 nero
2-[2-(3,4- D) ‘gﬁg 3d|hydro | Hi soi ndol - 5-yl am no] - 3, 5-

dinitro- ber?sz@m}ﬂg%g Yd%cde(S 4-Di chl or o- phenyl ) -2, 3-di hydro-1

H i soi ndol - 5- y| a2d«3-Chieretphehyl)-2ehddiydreatHeisoindol- S—y]ammo] 5-nitro-
2-[2-(3,4-Dichl orod;henyl ) -2, 3-di hydro-] H i soi ndol - 5-yl am no] - 4- 20

met hoxy- bePZBFEC&E 2-[2-(3, 4-Di chl oro- phenyl ) -2, 3-di hydro-1

1 sorndol 1 smiaah chioRreReebBRGLEnag stuRE st
10 ylamino]-5-nitro-benzoic acid;
2~(2-Biphenyl-4-yl-2,3-dihydro-1H-isoindol-5-ylamino)-5-nitro-benzoic
acid; or
2-[2-(3,4-Dimethyl-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino}-5-nitro-
benzoic acid.
15 Also provided is a pharmaceutical composition comprising a compound of

Formula I together with a pharmaceutically acceptable carrier, diluent, or

-excipient therefor.

Also provided is a use of a compound of Formula I for the manufacture of a
medicament for treating Alzheimer’s disease.
20 Also provided is a use of a compound of Formula I for the manufacture of a
medicament for inhibiting the aggregation of amyloid proteins to form amyloid deposits.
Also provided is a use of a labeled compound of Formula I or a pharmaceutically
accepiable salts thereof for the preparation of diagnostics for the imaging and detection of

amyloid deposits.



25 2-[2-(3, 4-Di chl or o- phenyl ) - 2, 3-di hydr o- 1H-i soi ndol - 5-yl am no] - 4-

pent yl oxy-benzoi c acid; 2-[2-(3,4-Dichloro-phenyl)-2,3-di hydro-1

H- i soi ndol - 5-yl am no] - 4- hexyl oxy-benzoi ¢ aci d;

2-[2- (3, 4-Di chl or o- phenyl ) -2, 3-di hydro-1 Hi soi ndol - 5- yl afilrs}mider 2608

hept yl oxy- benzoi c aci d;

2-[2- (3, 4-Di chl or o- phenyl ) - 2, 3-di hydr'- | Hi soi ndol - 5-yl ani no] - 4-

octyl oxy-benzoic acid; 5 Decenber 2003 WD 00/ 76969 PCT/ US00/ 15073 - 8-
2-[2-(3, 4D chl oro- phenyl) 2, 3-di hydro- 1Hi soi ndol - 5-yl ami no] - 4-

nonyl oxy- benzoi ¢ hrd Hrefetrdlb@ylbaﬂnyxeﬂt-c[)ﬁhwuéedwhdpatmnq)lhwwl@ suspected ty dr o- 1

H dol d; 5
2- i;okg 2 Dﬁgﬁ¥5§hh H%ﬁﬁ%géggg S?Lydro | Hi soi ndol - 5-yl am no] - 4-
i sopr opoxy- benzoi & apieférredt émbdAmett O 1Be pngayl )th@la@eiedjb@fﬁﬁbﬁhd is a

H-i soi ndol - 5-yl am no] -5-nitro- benzoic acid é- 2- (4-Cnhl oro-
trifl uor ometiagicl powaddi hydr o- 1H- i soi ndol - 5- 10

yl am no] - 5-ni tro-penzoi-c hen I Or s

H i soi ndol - 5-ylI anﬁh%?f%em‘?‘f?‘ﬁb%ﬁwﬂzaﬁ %Bh%sc?%e rﬂ¥e faBe1da &b ¥gm9d i

2-[2- (3, 4- D deeediyd ngfthe MR, - 2, 3- di hydro-1 H-i soi ndol - 5-yl ami no] - 5-ni tro-
benzoic acid. 15 Al so provided is a pharmaceutical conposition conprising a
conmpound of Formula | together with a pharnaceutically acceptable carrier,
di luent, or excipient therefor. Also provided is a use of a conpound of
Formula | for the manufacture of a nedicanent for treating Al zheiner's

di sease. 20 Also provided is a use of a conpound of Fornmula | for the

manuf acture of a nedicanent for inhibiting the aggregation of anyloid
proteins to formanyloid deposits. Al so provided is a use of a | abel ed
compound of Fornmula |I or a pharmaceutically




acceptabl e salts thereof for the preparation of diagnostics for the inmaging
and detection of anyloid deposits. 5 Decenber 2003 9 In aspeedhder 83
enbodi e use ; the patient has or is suspected to ave

Al zhei még&%ﬁgégase. In a preferred enbodi ment of the usePCTRMNSIR.| ed
conpound is a radiolabeled conpound. In a preferred enbodi nent of the use
the | abel ed conmpound is detected usi nglgl. 5 Decenber 2003 WO 00/ 76969
PCT/ US00/ 15073 -10 DETAI LED DESCRI PTI ON THE | NVENTI ON The term "al kyl "

nmeans a straight or bran@ECAIIED DESCRICHONOF THEPNVENTION ve exanpl es of
al kyl groups are nethyl, ethyl, propyl, isopropyl, isobutyl, butyl,
tert-butyl, sec-butyl, pentyl, and hexyl. 5 Preferred al kyl groups are C

1-C6 al kyl . The tP{dferdl kYY" memansstdiclt!df brandhQithatt haibefbé® an oxygen
atom Representative exanpl es of al koxy groups include nethoxy, ethoxy,

t ert - but oxy Reppesepaiiye esanaples ebalkykgroupharetmethyl; eyl geopyliisapropids chl ori ne,
fluorine, br.om , ' Lne. 0. The rm,.substituted" neans that one or
B, PAYE 1RO sop Bl Sopklll Ha |

nor e hydroge epidced with anot her atom or
group »f atons. Maefeeedibyd groishse C L@€ i.ncl ude hal ogen, -OH, -CF3,
-NQ2, -NH2, NH(Cl-C6al kyl), -N(Cil-Coal 3??'2, Cl-C6 al kyl, -QOC1-C6 al kyl,
-CN, -CF3, -CO2H, Tlenerm-“aRkaot” figand &y hlkyllgrolp attichedid snbsygdehutad. phenyl "
means a phenyl ring.in which froml to 4 hydrogen atons have been

i ndependent | W%Sav'gegaewm ewﬁﬁ@m BTRUPS Mchderrasthpyy, ethoxy, €BrBEOBH from

e ety vie S chlorophenyl, 2 o chbr sroprens

The term “halogen” includes chlorine, fluorine, bromine, and iodine.

10 The term “substituted” means that one or more hydrogen atom in a
molecule has been replaced with another atom or group of atoms. For example,
substituents include halogen, -OH, -CF3, -NO», -NHj, -NH(C-Cgalkyl),
-N(C;-Cgalkyl)s, C1-Cg alkyl, -OC;-Cg alkyl, -CN, -CF3, -CO5H, and
-C0,C1-Cg alkyl.

15 The term “substituted pheny]” means a pheny! ring in which from 1 to
4 hydrogen atoms have been independently replaced with a substituent, preferably
one selected from the list above. Examples include 3-chliorophenyl,
2,6-dibromophenyl, 4-nitrophenyl, 3,4,5-trimethoxyphenyl, and
3-diethylaminophenyl.

20 The symbol “-“ means a covalent bond.

The term “pharmaceutically acceptable salt, ester, amide, and prodrug” as
used herein refers to those carboxylate salts, amino acid addition salts, esters,
amides, and prodrugs of the compounds of the present invention which are, within
the scope of sound medical judgement, suitable for use in contact with the tissues

25 of patients without undue toxicity, irritation, allergic response, and the like,
commensurate with a reasonable benefit/risk ratio, and effective for their intended
use, as well as the zwitterionic forms, where possible, of the compounds of the
invention. The term “salts” refers to the relatively nontoxic, inorganic and organic
acid addition salts of compounds of the present invention. These salts can be

30 prepared in situ during the final isolation and purification of the compounds or by

separately reacting the purified compound in its free base form with a suitable



20 The synbol "-" neans a coval ent bond. The term "pharmaceutically
acceptable salt, ester, am de, and prodrug"” as used herei Bpeed@les2dp@ t hose
car boxyl s, amino acid addition salts, esters, anj pr odr ugs
of the c‘gﬁgﬁﬁgé of the present invention which are, V\Atﬁénlﬁﬁﬁozﬁg?ope of
sound nedi cal judgenent, suitable for use in contact with the tissues 25 of
patients w thout undue toxicity, irritat4,0n, allergic response, and the
like, comrensurate with a reasonable benefit/risk ratio, and effective for
t hei r i nt endedganicser, inagzanid dcidand ibalating thesrlt tnis formmdnBeprebentativesslis bl e, of
t he conpounds q@f .the. inyentjon. The term"salts" refers to the relatively
nontoxic, i n&.%qﬁ@eé'ﬁﬁr%F%‘ﬁng‘Ydé%‘g‘@P F"Elfaé?ltbé%’#%?’ B’fra&%ﬁf)%. fids of the
present | NveRkhii, vARERE cidhd DaliifadSteatutONARAICEobIR, BérizbatdUntta, t he fi nal

I solation and purrfication of "the conpounds or by separately reacting the
purified conmpbosphate;tosylatd, cigmttyamaledte fimmarate; sucainate, Aitrate\CAOIY 8869 5

Decenber 2003, PCTI US00/ 15073 -.11-,.0rgani ¢, Or .1 noygani ¢.aci ng 1 sol ating
the sabt  huByE EhtanE Bt apyanaR RS 1Sy e AR B e o Bt ce.

hydr ochl or i dghesdinbfigoiudt Saioh@bRed BhihcddiRali AtPAlRAlthe cafthFhalils, sucRker at e,
oleate, palmtate, Stearate, |aurate, borate, benzoate, |actate,

phosphat e, t sedibat dithivm; petassiumptadeivm, magnesiumcandshebknas wellagrtrat e,

ht hyl I h | ' -and. | |
carts,and Koo dhopel RaGRRE Ao AT kAR GBAtmk oty By RACTE ©

al kal i ne ear timirgadtalaméeniGh, efranedfilatinohivi) itétraetiydintmsnium, nestiylanine,
magnesi um and the |like, as well as, _nontoxic ammpniu guat er nar
amonil@m and danethalamine. srimethydarniaefgictylamine: ethylaminceand e dikgdSeefor

tetramet hyl a | t t hyh a | : | ang ke A ne,
tri ot hyl am AERpi Bl SRE, i SPRRRbbHCAPS I, 2Bgm, 0. BETRASTHAT

exanpl e, Ber géhich Minc@porked hdrkiabyaeferdnceal Salts, J. Pharm Sci., 66:1-19
(1977) which is inpcorpor d herei.n by reference.) .Exanpl of

phar maceut i cal | y a]-%@é’ﬂﬁ%so‘l’ ,Gi‘aﬁﬁ?ﬁelﬂ%?%ge@f’%?@bl&f“%ﬁé“c E%%(?Sﬁ!f_s of this

I nvention | ”%bhﬁgguﬁs'@h@'ik\\’énn%ﬁtiﬂlédéé@ (67 zﬂk}'lhé%te@i {Sa}iérleﬁar tﬁb‘BlkbrﬁC%rolaﬁ igt

strai ght or brahched chain. Acceptabl sters” al so include C5- cycl oal kyl

ester g§s5as Welalstrafgh@ oy bitnkiydd @Rt Accepiahle @stersiléo Mekide I0¥-Cedydicalkgnzy! .
Cl-C4 al kyl esters are preferred. Esters of the conpounds of the present
i nventi on maysters as well as arylalkyl esters such as, but not limited to benzyl. C;-C4 alkyl

esters are preferred. Esters of the compounds of the present invention may be
prepared according to conventional methods.
Examples of pharmaceutically acceptable, nontoxic amides of the
20 compounds of this invention include amides derived from ammonia, primary

C1-Cg alkyl amines and secondary C1-Cg dialkyl amines wherein the alkyl

groups are straight or branched chain. In the case of secondary amines, the amine
may also be in the form of a 5- or 6-membered heterocycle containing one

nitrogen atom. Amides derived from ammonia, C1-C3 alkyl primary amides and
25 C1-Co dialkyl secondary amides are preferred. Amides of the compounds of the

invention may be prepared according to conventional methods.
The term “prodrug” refers to compounds that are rapidly transformed
in vivo to yield the parent compound of the above formulas, for example, by
hydrolysis in blood. A thorough discussion is provided in T. Higuchi and
30 V. Stella, Pro-drugs as Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium
Series, and in Bioreversible Carriers in Drug Design, ed. Edward B. Roche,



prepared according to conventional nethods. Exanples of pharnmaceutically
accept abl e, nontoxic am des of the 20 conpounds of this ingerbtisyer bl ude
am des derived fromanmonia, primary Cl1-C6 al kyl am nes and secondary
Cl- C6 di } nes wherein the alkyl groups are straight _or branched
chai n. I?}Mtswg"%g%e of secondary am nes, the amne may als CHASIUIRNR form
of a 5- or 6-nenbered heterocycle containing one nitrogen atom Am des
derived from anmonia, Cl-C3 al kyl pri mar¥ »amdes and 25 C-C2 dial kyl
secondary amides are preferred. Am des of “the conpounds of the invention
may be preparduesicaoPiirmgcauwicabAsseniztion ahd Fetganida Pratse ] 987, bottpsOwhich
refers to conpounds thag are a3| dly transforned in vivo to yield the
parent conpo G IsPTRYTRe 5‘ qf‘ifle - for exanple, by hydrolysis in

bl ood. A thorough B ditfon a,
Pro-dr ugs as. Novel Loy ion: fHe Sd%ﬁg&g&é %%tﬂebﬂasgnt 15’(1%11’1%% C&HEQISE% Mlsoﬁ}a?éd
Series, and msvm Hogseapdyase Oﬂnwnmlﬂlasmacmuﬁcalgr idesptgble seﬂ/ent'scbmahds BvateRpc he,

5 Decenper 69, PCT/ US0Q/ 1507 2- Anericgn Pharpaceuti cal
Associan?i on ggr%e Ja genefylg 35881 dot%“%f“@t?on EreidrFﬂBF Valenated
herein by reftﬁé ﬁﬂBb@vatédeo&ﬁhglféﬂtﬂ@puiﬂ%%es%ﬁﬂt?gfgémq;wérﬁi% present invention
can exist in unsolvated as well as solvated forns vmt phar maceutical |y

accept abl e sol ventEhesgpmpoyads\ef the pressnieinientisin caarectist frediffekent | n gener al |

t he sol vated ered egui val ent tp the unsol vated forns for
the purposes s%%cﬂﬁorﬁétﬁgggﬂ:? ShVENE© g?‘he RRENES Rp smyectse CFH@I'M%M

i nvention camofipoands. Ehdk:éxﬁteﬁ@mtcd tha£41 HeFdiRefc fRIbritle Yo n%?lﬁ'xdgfast he
presence of asymmetric centers in the conpounds. It is conte ted that

all stBeois asiTeixtge faerent, includiegrsamismixturesOfomm artasf tinsxnwmlmher eof ,

[ | udi f .t t the f t st
of ‘the present. merhclt e iep oF MR Bl Beplol O impiiRn Bbeled hrppaing s °' "
i ntroduced i oamalatliis stevdncedingat itiediie dria ;&t:@ﬁﬁﬁ&kﬁé@é&aﬁlé‘ﬁﬁ&ﬂﬁty THde

conmpound is t art of a pharmaceutical conposition and is
admi ni st ered ng‘po?wﬁ/str?%‘%}éy part PE%PB%Fmaéﬁ‘EU%&C%P%H@ﬂm js-adnonistered those

skilled in t G dishe of el bty TEABHS Wl S RERER sMERh ST @ comPoUnd

can be adm ni stered
15 In the methods of the present mvenuon a compound can be administered

either orally, rectally, parenterally (intravenous, by intramuscularly or
subcutaneously), intracisternally, intravaginally, intraperitoneally, intravesically,
locally (powders, ointments or drops), or as a buccal or nasal spray.
Compositions suitable for parenteral injection may comprise
20 physiologically acceptable sterile aqueous or nonaqueous solutions, dispersions,
suspensions or emulsions, and sterile powders for reconstitution into sterile
injectable solutions or dispersions. Examples of suitable aqueous and nonaquecus
carriers, diluents, solvents, or vehicles include water, ethanol, polyols
(propyleneglycol, polyethyleneglycol, glycerol, and the like), suitable mixtures
25 thereof, vegetable oils (such as olive oil), and injectable organic esters such as
ethyl oleate. Proper fluidity can be maintained, for example, by the use of a
coating such as lecithin, by the maintenance of the required particle size in the
case of dispersions ana by the use of surfactants.
These compositions may also contain adjuvants such as preserving,
30 wetting, emulsifying, and dispensing agents. Prevention of the action of
microorganisms can be ensured by various antibacterial and antifungal agents, for
example, parabens, chlorobutanol, phenol, sorbic acid, and the like. It may also be

desirable to include isotonic agents, for example sugars, sodium chloride, and the



either orally, rectally, parenterally (intravenous, by intranuscularly or
subcut aneousl y), intracisternally, intravaginally, intrapesigasa:byos

i ntravesywedolese | ocal |y (powders, ointnments or drops), Olcefiseoiswsal or
nasal spray. Conpositions suitable for parenteral injection may conprise 20
physi ol ogi cal |l y acceptable sterile aqueous or nonaqueous sol utions,

di spersions, suspensions or enul sions, .@d sterile powders for
reconstitution into sterile |njectable sol utions or_disper Exanpl es

of suitable eldfaeBwéOImﬁ!d ahsmpidereefiibe uuafﬁtablepbarr@icpmi fprms‘@F‘ %“glﬁr

vehi cl es i ncl vva r I

pol yet hyl ene(j’ﬁ ﬁ%l“ﬁ%é gq%ﬁ% de&&?xﬁ%ﬂ}sﬁﬁ% h, %3 & %ﬁ@'ltubur es 25 thereof,
veget abl e oi Irﬁm(cﬁwakatasn@gam oil), and inj ect abl e organl c esters such as
et hyl ol eate. Proper fluidity can be nmintained, {uor exa tre use of

a coating such asSol E’c‘iQSHB%fO%‘? forualadmipisHatieningiude gapsy u‘iap]é’&e/ Flt%icle
size in the ﬁo gisa?mfe?l?:ré cl‘iigdlﬂl Ma%@%ﬂfﬁethefacw d R§§s These
conp05|t|ons nay a ontaln adjuvants s as preservin 30 wetting,
enul si fying, adntxet ﬁrnhraslelag cﬁgéﬁﬁrﬁcusﬁsmwmkcmrem(ortdamem):mchms ebdium

m croorgani sns can be ensu vari o anti bacteri al. and a tifu

d
agents, for C@Xﬂﬁﬁr é‘cakfﬂ%fﬁlrﬁgﬂ%??‘a@rﬂr&? réﬁf)?’“e Héf fors%FB’ip a@f ’and t he
like. It may Qétﬁ% rggj@%hfcg?el Ena‘i'lﬁublnﬁﬁdJQﬁcn'csa@fd)(H))%lﬁ‘&@ﬁ‘ta‘é forf é?:ranfﬁémp' e

sugars, sodiumc 6969 5 December
PCT/ US00/ 1507c3rbok$meth}l<lenlluRrseJ dggeusﬁgmmpomlwlpm‘ipm én@ram,@nd

phar maceuti cal f.or an be bro out th se of ent elayi ng
absor ptd on, fa§RCid; P’é"“té?tﬁn‘is aﬁ’i‘fﬂ l%%# é‘sﬁﬁmﬁgﬁagpgﬁge@% éa %osage

forms for oral,admE @Eﬁhﬁ%’%}'&(buhﬂ%%ﬁa&aﬁéﬂdo%daﬁl@&& ®Arsh, Agihlcsacid,5 powder s,
and granul es. In"suc dosage forns, the active corrpound s adm xed

with at | eastcegais qormplcx silisatosrand,sogiun grwanatente) selktiprFetardershastor s odi um

di cal d f I
Ctar ches, | doendls PRBARECO Gl Reclanhit § B RAbER Gidtemdly, (07 TP ©

bi nders, as fd?ﬁm@%'ﬁﬂ’ﬂbcﬁnpo&ﬂ& X wekirizydgesls) &Hmexarﬁlblg,l wleﬁcohgemti n,
pol ngéll pyrrolidone, sucrose, and 10 acaci a; c tants, as fo

exanpl ¥, gl yadyesrol mgnosigasatay (g adsorbants g8 Fﬂrsexaa@ & 8?0 "é ﬂéOmf&g 3?5 agar,
cal ci um car boRa Gric Al 3k Sordxahiphl, 28 Bl teatdtl) MigneRbhfstearate, solid

polyethylene glycols, sodium lauryl sulfate, or mixtures thereof. In the case of

Ui—n—)

capsules, tablets, and pills, the dosage forms may also comprise buffering agents.
Solid compositions of a similar type may also be employed as fillers in
20 soft- and hard-filled gelatin capsules using such excipients as lactose or milk
sugar, as well as high molecular weight polyethylenegiycols, and the like.

Solid dosage forms such as tablets, dragees, capsules, pills, and granules
can be prepared with coatings and shells, such as enteric coatings and others well
known in the art. They may contain opacifying agents, and can also be of such

25 composition that they release the active compound or compounds in a certain part
of the intestinal tract in a delayed manner. Examples of embedding compositions
which can be used are polymeric substances and waxes. The active compounds
can also be in microencapsulated form, if appropriate, with one or more of the
above-mentioned excipients.

30 Liquid dosage forms for oral administration include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, and elixirs. In addition to the
active compounds, the liquid dosage forms may contain inert diluents commonly

used in the art, such as water or other solvents, solubilizing agents and emulsifiers,



certain conplex silicates and sodi um carbonate; (e) solution retarders, as
for exanple paraffin; (f) absorption accelerators, as forsgx £2003

quaternz‘gé 0/? ni um conpounds; (g) wetting agents, as for exanple, cetyl
al cohol d @% ycerol nonostearate; (h) adsorbents, as PET/USAKIRIE,

kaolin and bentonite; and (i) lubricants, as for exanple, talc, calcium
stearate, nmagnesium stearate, solid polyethylene glycols, sodiumlauryl
sulfate, or nmixtures thereof. In the cadé-of capsul es, tablets, and pills,

t he dosage f gy g% eﬁﬁ'ﬁ?léj &ﬁymém{oil’qgoﬁg@ﬁ?ﬁ'dﬁg% ggﬂkﬁ%%ki&hﬁgd% | tions of

a simlar type may al so be enpl oye soft - ard-filled
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certain part 1€, | inal tract in a delayed manner. Exanpl es of
enbeddi ng co%’g{safl{;%‘l’b#éw{hﬁﬁ%h can be used are polyneric substances and

waxes. The activeBehdgsosueH nerCdifucatss thel@dmpbsilcn’ @RRERAANLAL ﬁ@u{/ﬁ{t@ it
appropriate, with one or nore of the above-nentioned excipiéents. 30 Liquid

dosage f or nsSUch s giekingagents empbifyng andsusprndinigagentseswveatening, flavodiegt abl e

enul sions, s | nsions, syrups, and elixirs. In addition to the
active conp&%ﬁg%#ﬂ@ﬂggﬁgéﬁgd dosage forns nmay contain inert diluents

conmotdy used i nSitspensiots, iipadditian 1o\ QL @S c&hﬁkﬁlndii,%ééfﬂér&ain%k%@ﬂdﬁﬂgi ng
agents and enul S|f|§rFs, 5 Decenber 2003 WD 00/ 76969 PCT/ US00/ 15073 - 14- as

for exanpl e,286R1y#s for example, ethppylated|isosteant glcohelshpolyeryahyianesorbitoly |
acetate, b llrbfz_}é; p |-
1, 3- butyl en:g\ai%gﬁ%aﬁ%gﬁn%tnﬁg rsrtr%rﬁnﬂ‘fzjgéﬂlg?ﬁes%B%A‘%gﬁﬁt%%é?’fld%ot t onseed

oi |, groundrhentanite, aganragagardnragaichnthpbr niixtwriek of thesé subsinkes, and tAgane oi |,
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nonirntating excipients or carriers such as cocoa butter, polyethyleneglycol or a
suppository wax, which are solid at ordinary temperatures but liquid at body
temperature and therefore, melt in the rectum or vaginal cavity and release the
active component.

20 Dosage forms for topical administration of a compound of this invention
include ointments, powders, sprays, and inhalants. The active component is
admixed under sterile conditions with a physiologically acceptable carrier and any
preservatives, buffers or propellants as may be required. Ophthalmic formulations,
eye ointments, powders, and solutions are also contemplated as being within the

25 scope of this invention.

In a preferred embodiment of the invention, the labeled compound is
introduced into a patient in a detectable quantity and after sufficient time has
passed for the compound to become associated with amyloid deposits, the labeled
compound is detected noninvasively inside the patient. In another embodiment of

30 the? invention, a labeled compound of Formula I is introduced into a patient,
sufficient time is allowed for the compound to become associated with amyloid
deposits, and then a sample of tissue from the patient is removed and the labeled

compound in the tissue is detected apart from the patient. In a third embodiment



and perfum ng agents. 10 Suspensions, in addition to the active conpounds,
may contain suspending agents, as for exanple, ethoxyl ateslpt&aptenioy!

al cohol syopehygyyet hyl ene sorbitol and sorbitan esters, peghRedssial | i ne
cel l ul ose, al um num net ahydr oxi de, bentonite, agar-agar and tragacanth, or
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adm ni strations are preferably suppositgsies which 15 can be prepared by
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i nhal ants. TeeMpeundedetseiednent is adni xed under sterile conditions with a

physi ollsogi cal ly a%ﬁgmmi&ra%gfokg)%gﬁgnea%mipemﬁa%ﬁ%ﬂe\a@ém Ry £rs or

propel Fants as may be require almc fornu ns, eye ol ntnents,
powder s, andg&mralior doral administtion eadte Poradxathples tineiaheledicompouridireay B scope

of this invention. In a preferred enbodi nent of .the inventiqn, the | abel ed
compound is 2qminisiergd trithepatient sygh that it 15 deliveseq thrpughout ﬁ'\f‘fi’ﬁgﬁ y and after

sufficient t hﬁ@nﬁﬂ?ﬂgp@gmféﬁ Coéﬁ R Sﬁ?ﬁ?%‘é&@nﬁtﬂst‘é?&?ﬁ% spESae bgaﬁ%rw' L

anyl oi d deposits, bel e s detected noninvasively inside the
patient. |In tissathéinterktoBoneampié, it Balesinable to locateand quantitbielagylaidrpound of

Formula | is introduced i.nto atient, suffjcient tine.is,allowed for the
Compotd t o SRR THEE Sraiaierist khOaRDsssi A e SscPpates R BRB R e n i e of
tissue from Hfé@as@@ﬁhg%eﬂt? renoved and the | abeled conpound in the tissue

i s detected apart fromthe patient. In a third enbodi ment WO 00176969 5
December 2003 PCThe/SDO “tBeS mass agpart pba patieshsibody. Bxamplenaf tissuegl e i s

eroved O el R AP Mo by i e
to becone boupdaitdydfdbeled cdfiposhd hecdsbary 16 Galdetackdity tHeteettia method
15 chosen. The amount of a labeled compound to be introduced into a patient in order
to provide for detection can readily be determined by those skilled in the art. For
example, increasing amounts of the labeled compound can be given to a patient
until the compound is detected by the detection method of choice. A label is
introduced into the compounds to provide for detection of the compounds.
20 The term “patient” means humans and other animals. Those skilied in the
art are also familiar with determining the amount of time sufficient for a
compound to become associated with amyloid deposits. The amount of time
necessary can easily be determined by introducing a detectable amount of a
labeled compound of Formula I into a patient and then detecting the labeled
25 compound at various times after administration. A labeled compound of Formuia I
is any compound thereof having at least one radioactive element as part of the
structure.
The term “associated” means a chemical interaction between the labeled
compound and the amyloid deposit. Examples of associations include covalent
30 bonds, ionic bonds, hydrophilic-hydrophilic interactions, hydrophobic-
hydrophobic interactions, and complexes.
Those skilled in the art are familiar with the various ways to detect labeled

compounds. For example, magnetic resonance imaging (MRI), positron emission



5 The adninistration of the |abel ed conpound to a patient can be by a
general or local adm nistration route. For exanple, the |abglggdreosmpaund
may be admnistered to the patient such that it is delivered throughout

t he body, natively, the |abel ed conpound can be adm nistered to a
speci fi cwgrdg\}gr%ge%r ti ssue of interest. For exanple, it isF&d8ISOMI0E3 ¢t o

| ocate and quantitate amnmyloid 10 deposits in the brain in order to di agnose
or track the progress of Al zheiner's disease in a patient. The term
"tissue" neans a part of a patient's body. Exanples of tissues include the

brai n, heart tomégrephy @ER)do eblicatoﬁ@dzis%(drﬁédn%ﬁgteftoﬁiﬁ%%éfh@t(BPEg??”t ity is
e

a quantity of | abel ed conpound necessary to be detecte y the ection

met hod 15 chEAEpe useddo daisairadiglabsled sompeunds hbe dahe! that Isdniraducedintedhé nt o a
patient in ogga i i k L1y be det L, ned by
those skilled i‘?\°‘%ﬂﬁg‘”g{‘f‘gﬁelﬂ—%?£%ex&a§n%ﬁ%e’§‘ "?é%%‘?‘ig%%'fﬁé%ﬁ%e&ﬁwgﬁof 18 abel ed
compound cansdberted smmdetectionpaethedythe boipburid RuUAPERSIOE positrdpleafifiag by the
detection net hod of ch]glié:e. bgAR:I abel is introduced into the conpolnds to

0

provi dé for #emeseshors ht*FEonpounds. 20 The term "patient" neans humans

and ot her animals, Those skilled in.th rt are also famljar with
det er mi ni ng t he ahBs erSﬁ‘”ﬁ#ﬁ@%ﬁW?"é‘? EHFFW&COJ“P%MEHH“F'G Ijeanatom

associ ated w B oi shyd i 1 8. amount .of. tine ecessary can easily
be determ n\é\%ltc Efgi an ogﬁtﬁﬁéﬁ:‘aﬁgl&gg’??ﬁﬁgte‘é%dﬁpgd?agé‘eg? 5%8P@W>écorrpound of
Formul a | i nimagingo@IRENwhiehds ilbe sordeimed éaligd inhelehPhggfic3esdnangound at

various tine mnistration. A |abeled conmpound of Fornmula I is any
conpound t hmsﬁr&\ﬁ%gﬁl% thedabalechepmpennds o€ Fousuls |l anayralscbe getettedbyt he

strucigrre. T Q y ' " henm cal , i nteract.i on. bet ween t he

| abel ied conlgg&%érngrﬁ?@ﬂ%dg%?g?tﬁg‘%%ﬁtﬁo ‘%‘H@f B%v’%aégcé%qt’é’ﬁ ons i ncl ude
coval ent 3CGltoemtsis patrofitsstndsre mdémllyifré;ﬁaéd( Hy efahldrd Gyhthbee AfetHodns

hydr ophobi c hydro&lt}otﬁi C i rlligpjr agéi ons, .and conpl exes. Those skilled in the
art are fam|iar WPTCE Fampde Phigteqtians elecen patamagpeticreseranse (BOR). For

exanpl e, MagRehis@ad Sed WRR , 1.5 5. Decenber 2003
VO 00/ 76969 POl A 1500 o0 Rt (r)érg}cbgfap v 'E%?%’%%ﬁﬁégﬁ@%‘h‘@?b‘f?“em ssi on

conput ed t orhsgisaphy ( SPECT)
15 The imaging of amyloid deposits can also be carried out quantitatively so

that the amount of amyloid deposits can be determined.

The present invention also provides a method of inhibiting the aggregation
of amyloid proteins to form amyloid deposits, by administering to a patient in
need of inhibition of the aggregation of amyloid protein an amyloid protein

20 inhibiting amount of a compound of Formula I. Those skilled in the art are readily
able to determine an amyloid inhibiting amount by simply administering a
compound of Formula I to a patient in increasing amounts until the growth of
amyloid deposits is decreased or stopped. The rate of growth can be assessed
using imaging or by taking a tissue sample from a patient and observing the

25 amyloid deposits therein.

A patient in need of inhibition of the aggregation of amyloid proteins is a
patient having a disease or condition in which amyloid proteins aggregate.
Examples of such diseases and conditions include Mediterranean fever, Muckle-
Wells syndrome, idiopathetic myeloma, amyloid polyneuropathy, amyloid

30 cardiomyopathy, systemic senile amyloidosis, amyloid polyneuropathy, hereditary
cerebral hemorrhage with amyloidosis, Alzheimer’s disease, Down’s syndrome,

Scrapie, Creutzfeldt-Jacob disease, Kuru, Gerstmarin-Straussier—Scheinker



can be used to detect radiol abel ed conmpounds. The | abel that is introduced
into the conpound will depend on the detection nethod desited wEC003
exanpl e, wDf00P&PE9i s sel ected as a detection nethod, the chrpmsms)lsmast
possess a positron-emtting 5 atom such as 11 C or 18F. Anot her exanpl e of
a suitable label in a conmpound of Fornmula | is an atom such as 13C, 15N,

or 19F which can be detected using nmagnéfiftc resonance inmaging (MRI) which

is al i | ic T . (NMVR) ., I n addition,
the I abel o BrEaTEdoeafhaly forERonT R e IR0 il B0 "My st g
par anagnet i cggﬂﬂi&f@séb@m@ﬁﬁoid@ﬁwﬂﬁmﬁm fhRidrasidyasydsup, el ement as

part of its sfructure are readily prepared by standard synthetic methods.

Anot her exanpbangfloidelef6iitsdn nifscRIveating disBe2 5B LN EndrBis OPARERo’EPR) - I N
this case, EPR probes which are well-known in the art, such as nitroxides,

can be useddisédsehel Istegofiganpkrhany Hiabetesigpegiinsulmamaal so be carried out
quantitatively so that the anpunt of _anyloid depqgsits can be_determ ned.
The preésent i nvenélgnhrvidsdhvdbe aresent invention 2ty labeled epmpoipds RE aggr egat i on

of anyl oi d PEGLENRS, bl dlAPHSLAPATHE Somby A oot Akdag bind, Pl i ent

in need of on o e aggrega n an aiyl oi d

protein 20 i p#disdtopsl THE YMbisiop? caR B A FhantisdiBp M cdvever, THOE231sKIFy | ed i n
the art are readily able to determ ne an anyloid inhibiting anount™ by

simply admi ni3ipediggam drosmegueterred. THokeied indtha afakd RRfiliarwithfieeasi ng
amounts until the growth of anyloid deposits is decreased or_ stopped. The
rate of growpfPcedwrenseditnsiagoguce aradipisotenegnioe eymprundakeneyample, sue sanpl e

froma_patient and observing the 25 | oj d depaqsits thegeln. patient in
need &P inhi 5?prdo?fsfte%@"i}gbw&%qwﬁ%mwwab%fﬁ%iuh£F¢§r éﬁtpad’tdi ent
havi ng a di stakﬁﬁs QIab%%ddoHﬁgn@i.” whi ch anyl oi d proteins aggregate.

n

Exanpl es of such di seases condi tions.include Mediterranean fever,
Miuckl e- Wl | s syndhewempodndgpaiithe presennimbentian cambé adrdinpsdéngd éaia pptienh vt

anyl oid 30 cardi ogyopat h systenmi c .senjle anyl gj dosis,, anyl oi d
pol yneur opat ﬁ_?s:agﬁ V&EGI ‘Pé¥§/ ra“éﬁ Pg %%‘%@WH&QBM&P%%Y' {0 gormal _
Al zhei mer’ s Hinn@Rault RoVig 8 boy) Wepie ofa%dtam%éa@b@%gzﬁ fledhn oflf sease,
Kuru, GCerstmann-Straussl er-Schei nker WO 00/ 76969 5 Decenber 2003
15 0.01 to about 100 mg per kilogram of body weight per day is sufficient. The
specific dosage used, however, can vary. For example, the dosage can depend on a
number of factors including the requirements of the patient, the severity of the
condition being treated, and the pharmacological activity of the compound being
used. The determination of optimum dosages for a particular patient is well-
20 known to those skilled in the art.
The examples presented below are intended to illustrate particular

embodiments of the invention and are not intended to limit the scope of the

specification, including the claims, in any manner,

EXAMPLES

25 Compounds of Formula 1 can be prepared by the synthetic routes outlined
in Scheme 1. An appropriately substituted aniline (I) and 5-nitroisobenzofuran-
1,3-dione (II) or similarly substituted furan yields the corresponding phthalimides
(II) when heated in acetic acid. Standard hydrogenation conditions, such as
Raney-nickel/DMF, of (Il) yields the reduced phthalimide (IV). Reduction of



PCTI USO01I 5073 -17- syndrone, medul | ary carcinoma of the thyroid, isolated

atrial anyloid, 02-mcroglobulin anyloid in dialysis patigfg.midnéhgasi on
body nyositis f32-anyl oi d deposits in nuscle wasting di sease, sickle cell
anem a, POWE%8n s disease, and Islets of Langerhans di d6EES00A§T3 2
insulinoma. 5 Also provided by the present invention are |abel ed conpounds
of Formula I, wherein one or nore atons in the conpound has been repl aced
with a radioisotope. The radi oi sotope ceh be any radi oi sot ope. However, 3H,
1231, 1251 phihdlimidel@) aiifl 1BRAANFeRIH LLIAH oBORYufilk] JBfhindly L Ne art are
famliar with the procedure used to Int ucé a radi ol sotope 1nto a
conpound. Fohydrdeygives amine0(\Mobjtiiving BichFaldidaetion ¢endjtioapad &t Hdravigj n one

of the pr ascethERen di B Tos 37abA 208 M shbearvened ia Vil BHge | ovel s

in the rangerabtiadovy afd varib8s sitaututdd 0 oiBbaEbicIRYd m%ﬂ{yg] gst@&r(ﬂ#}j in g/ TaN

adult having a body wei ght of about 70 kg, a dosage in range” of about
15 0. 0% to aBEssenceny caguupseartiinatey trisfdibenzydidgnessttghe)-gipaladmym(0} andf f i ci ent .

The specifi e e however an.vary. . F e, 1 he _dosage can
dependpon a @g@?g%‘%&fﬁ'g‘&@ﬁgsﬁ\iﬁﬁ‘&éi '??&@ﬁé*y})éﬁ@%%ﬁf\)-ﬂe patg i ent,
the severit iti VIEY i 14 Bt {hg : I i cal
activity of y?dk}{emézlggpoungwbéel%drzge use gtb%ﬁgéﬁglger g‘ﬁg{ﬁﬁh}gfgﬂ%ﬁ@gm dosages
for a parti cétfworghenzeinacidgnetbyl estds KMbvin thoprebmse of Kitibediimetyhe art. The

exanpl es pre t.ed .bel. are jntende 0, i ate particy]ar, epbodi nents
of the i nvgnﬁﬁ@ﬂngw?%@ya% € b‘rri:’é“é'r[r “m%h‘?é #ytssl"ﬁ”ﬁ"él‘@ bifpopKicatien of
speci flocat i opWI)netilishdGakdded ebdifBas %d%h%@k&gﬂ@dﬁ@%&diuﬁ?%rbﬁﬁg?ﬁf:@?@é?eﬁunds

of Formula | can _be prepared by the syntheti'c routes outline ene 1.
An appr opr i afesirgd subsitutediiseindalings ofFgrmulah dnBdditionp{\¥ataarteaionvened

1, 3-dione (I} i.m.larly,sphstit.uted furan yiel.ds.the correspandi ng

pht hal i i desal}?cl?l&lt? a\rfgﬁlé‘ °H%%P§§°€“h“‘ai By rgaciiog 4V) SY‘ﬂ}%QPHT%H?Qiﬁéﬁ‘Qt i on
condi tions, §Vithinake pfésaiey of LERADOM-, of (111) yields the reduced
phthalimde (IV). Reduction of 5 Decenber 2003 WD 00/ 76969 PCT/ US00/ 15073




-18- phthalimde (IV) using standard reducing agents, such as lithium

al um num hydride, gives amne (V). Uilizing Buchwal d rea j2t 1 ons
Q F. Hayd wd/kogo Angew. Chem Int. Ed 1998: 37:2046- 2067), ﬁ&%@ﬁ?&ﬁ%ﬁ
converted to (VI1l) by reacting (V) and various substituted 2-bronobenzoic
acid nethyl esters (VI) in the 5 presence of cesium carbonate,

tris(di benzylideneacet one) -di pal adi un(Qjg. and

(S)-(2, 2" -bis(di-p-tolylphosphino-1,1' b| naphthyl) (BINAP) (Method A). In
addition, (VII1) can also be obtai ne<$Cb9m¢éact| ng (V) with various
substituted 2-fluorobenzoic acid net hyl esters (VI) in the presence of
lithiumdimethyl bis(trinmethylsilyl)amde (LHVDS) (Metdod B). Subsequent
saponi fication of 10 (VII1), Wtilizingostdfard condi ti §ns_suchM@s aqueous
sodi um hydr oxi de, & ds \i:hes Ted subﬂﬂﬁﬂe@»&dol 5 of Fornul a
. I'n addition, (A& An be* copwt d diré?@‘tclyﬁ conpeure-of Fornul a |
by reacting (\/) with 2-fl uor@penzoic acid (VII) in theopresence of LHVDS
WO 00/ 76969 O Step & 2 HOAc 12Qﬂ3 (1) -19 Schene | (m 8Wep B H2/Ra-Ni DM
NH2 LAH AIC13lI1'"HF Step C Step D1 Method A Pd2(dba)381 gz,gaslglcoe t ol uene
100C, 24h Met hod B

NH NH
Dy e ,@ |
N
Rl StcpC
™~

S‘.Cp Dl

Method A LHMDS / THF

-78°C-nt

Pd,(dbe);/BINAP

Cs,C04, toluene @fk EI
100°C, 24h

Method B 0,H

LHMDS / THF 44
-78°C-rt

H H
N StepE 3 y : N
N R2 _ N R2
1IN NaOH K
Ry 12 1

EtOH-THF
(VIILy reflux Compounds of Formula




LHVWOS / THE -78Crt (VIIl) Step E R2 INNaOH EIOHTHF rcflux 5 Decenber

2003 PCTIUSOO 15073 Step D2 LHWDS / THE -78C-rt Cor‘rpou;g@ﬁ{)f bgpidagl a l

NC2 5 5 ce&g?er 2003 WD 00/ 76969 PCT/ US00/ 15073 -20_
Pr epar at | Pogpoed PCT/US00/15073

2-[2-(2,3,4-Trinmet hoxy- phenyl ) -2, 3-di hydr o- 1Hi soi ndol - 5-yl am no] - benzoi c
acid Step A. Preparation of 5-Nitro- 2-(§b3 , 4-trimethoxy-phenyl)

i soindole-1, 3 -dione A mixture of 2,3,4%Trinethoxyphenyl am ne (91.61 g,
0.50 nol) and 5-nitroisobenzofuran-1, 3-dione (96.56 g, 0.5 nol) in acetic
acid (1000 nL) was heated to refl u%% ?Ikgours After cooling, the
precipitate was filtered and washed My (1 L), INNaOH (1.5 L), and
H20 (1 L). The resulting precipitate was 10 triturated with boiling MOH,
filtered and dried in vacuum oven (67C) for 16 hours to give a yellow
solid, 144.0 g (0.40 nol, 80% of t KaerfeationeRf product. Melting point (np)

245-247C. An@éy @, Hﬁ?ﬁm&%ﬁ}‘ﬂ)@%)&?hﬁf}&ro- 901%§ ﬂ’am?no%%em%xc Gol

Found: C, 56 epar at

Step A: Preparation of
5 5-Nitro-2-(2,3,4-trimethoxy-phenyl)isoindole-1,3-dione

A mixture of 2,3,4-trimethoxyphenylamine (91.61 g, 0.50 mol) and

5-nitroisobenzofuran-1,3-dione (96.56 g, 0.5 mol) in acetic acid (1000 mL) was

heated to reflux for 2 hours. After cooling, the precipitate was filtered and washed

with H2O (1 L), INNaOH (1.5 L), and HO (1 L). The resulting precipitate was
10 triturated with boiling MeOH, filtered and dried in vacuum oven (67°C) for

16 hours to give a yellow solid, 144.0 g (0.40 mol, 80%) of the desired product.

Melting point (mp) 245-247°C. Analysis for C17H14N204: Calcd: C, 56.98;

H, 3.94; N, 7.82; Found: C, 56.80; H, 4.08; N, 7.80.

Step B: Preparation of
15 5-Amino-2-(2,3,4-trimethoxy-phenyl)isoindole-1,3-dione

A sample of 5-nitro-2-(2,3,4-trimethoxy-phenyl)isoindole-1,3-dione (89.0 g,
0.25 mol) in THF (1.25 L), MeOH (1.25 L), and DMF (100 mL.) was reduced in
the presence of Ra-Ni (12 g) at 28°C to 36°C (AP = 7.5 psi). The reaction mixture
was filtered, and the filtrate was concentrated in vacuum and dried in vacuum

20 oven (67°C) for 16 hours to give an off-white solid, 81.6 g (0.25 mol, 85%) of the
desired product. mp >280°C. Analysis for C17H{gN2Q3: Caled: C, 62.09;

H, 4.92; N, 8.52; Found: C, 61.71; H, 4.94; N, 8.48.

Step C: Preparation of
2-(2,3,4-Trimethoxyphenyl)-2,3-dihydro-1H-isoindol-5-ylamine

25 A solution of AICI3 (8.12 g, 60.92 mmol) in THF (200 mL) was added slowly to a
suspension of LiAlH, (IM/THF, 183 mlL., 182.75 mmol) in THF (100 mL) at



15 5- Am no-2-(2, 3, 4-tri nmet hoxy- phenyl )i soi ndol e-1, 3-di one A sanpl e of
S-nitro-2-(2,3,4-trinethoxy-phenyl)isoindol e-1, 3-di one (89 e&mbe%&O%@ nol )
in THE (WOo23b76969 McOH (1.25 L), and DMF (100 mL) was redup€miUsen/1

presence of Ra-Ni (12 g) at 28C to 36C (AP = 7.5 psi). The reaction m xture
was filtered, and the filtrate was concentrated in vacuum and dried in
vacuum 20 oven (67C) for 16 hours to gi-#& an off-white solid, 81.6 g (0.25

|, 859 f ' mp..>280C. Anal.ysi s, f 7 5:
Gal e ¢ oz BeE anf SJousd frigBelo Bl et fRplR e bR OUE. 5o
C: Preparati s%Pa{siq”n §125-8mindl2-T2, B IEHENGIARNMY - Boindoled] IMthR(20.0 g,
H i soi ndol -5-yl am ne 25 A solution of ACl3°(8.12 g, 60. 92 nmol ) in THE

(200 nl) wasShe2ienel) sWTHEF(508 mlgegsshasviyadded pontienwise. ileHEaCtiDg3 ., 182. 75
innol) in THE (100 nl). at Q/ 7696 c r.2 P 115073 -21-
200 hnt al DRSS B AR E S TR e RRRERR 8 Y o KOO0

re was raised to 0C

and a 5sus pet@ﬁif@fht@ffe (R). M nedur Avad cholell bEEE e rridritiefull S QidndRddEwith 3- di one
(20.0 g, 60.92 mmol) in THE (500 nlL) was sl oWy added portionwi se. The

reaction niteeadditinaof 26V NaQH 33 el handrthenHp Od73val). diysemintuieavagas war med
to room5 tenmperature (rt). The m xture was cool ed back to O0C and carefully
quenched wi tthen stiged aidit forahheurs, A5 tereditbrpyghelite) concntrated anddriedima i) . This

1 Xt th t f h A e,
Concent  at edaeHit Qi ABSHThr 15 Hblsad sl Bissier S SRORSBIMEESHIAC . Lot e
solid, 10.8 &tﬁééea&dge}ehuaﬁ%‘) 1302‘15@0%%?&1&ﬁﬁc;.r&%wﬁo;,m@ (215C.

Anal ysis for CL7H20N203.0.14 H2O 10 Calcd: C, 67.417 H 76.75; "N, 9.25;

Foundyg C, 67¢82d: & 6846, V75,8 9825 Stepd 0C,167.0%; 4D 61; N)13.9%.
2-[2-(2,3,4-Tri net hoxyphenyl )- 2, 3-di hydr o-1 H i soi ndol - 5- yI ani no] benzoi ¢
acid nethyl ester A m xture of

2-(2,3,4-trimet hoxy-phenyl)-2, 3- @&MF_(P;E htséH sdol - 5-ylam ne 15 (1.2 g,

4.0 mmol ), 2-brono-benzoic acid nethyl ester (0.72 g, 3.3 mmol ), cesium
carbonat e (12-92.(9,3,4AThAmetidxyphdrylsZ,didikydryd iHiRbRdoRs glumidohehasit acid0) (91
ng, 0.1 mmol), and (S)-(2,2"-bi s(di-p-tolylphosphino- 1, |'-b inaphthyl
(98% (S) -t gpethyl ester
A mixture of 2-(2,3,4-trimethoxy-phenyl)-2,3-dihydro-1H-isoindol-5-ylamine
15 (1.2 g, 4.0 mmol), 2-bromo-benzoic acid methy! ester (0.72 g, 3.3 mmol), cesium
carbonate (1.52 g, 4.7 mmol), tris(dibenzylideneacetone-dipaladium(0) (91 mg,
0.1 mmol), and (8)~(2,2'-bis(di-p-tolylphosphino-1,1’-binaphthyl (98%, (S)-tol-
BINAP) (102 mg, 0.15 mmol) (L/Pd = 1.5) in anhydrous toluene (30 ml.) was

heated to 100°C for 24 hours under Ny. After cooling, the reaction mixture was

20 diluted with ether, filtered through celite, and rinsed thoroughly with ether. The
filtrate was evaporated to dryness to give a brown residue. Purification by flash
chromatography (silica gel, 10% EtOAc/Hexane) yielded 1.39 g (3.2 mmol, 80%)
of the desired product. mp 128-129°C. Analysis for Co5HpgN2Os5:

Caled: C, 69.11; H, 6.03; N, 6.45; Found: C, 69.39; H, 5.99; N, 6.13.

25 Step E: Preparation of
2-[2-(2,3,4-Trimethoxy-phenyl)-2,3-dihydro-1H-iscindol-5-ylamino]-benzoic acid

A solution of 2-[2-(2,3,4-trimethoxyphenyl)-2,3-dihydro-1H-isoindol-
5-ylamino]benzoic acid methy! ester (1.30 g, 2.99 mmol) and IN NaOH (aq.)



BI NAP) (102 ng, 0.15 mmol) (L/Pd = 1.5) in anhydrous toluene (30 nL) was
heated to 100C for 24 hours under N2. After cooling, the r I xture
was 20 diluted with ether, filtered through celite, and ri ﬁ?g%én%ﬁ{)ﬁrﬂgéghl y
with et h&YO00/HE69 fj | trate was evaporated to dryness to gi VRCHUBOWISNT3
residue- Purification by flash chromatography (silica gel, 10% ,
Et CAc/ Hexane) yielded 1.39 g (3.2 mol, 80% of the desired product. np
128-129C. Anal ysis for C25H25N205: Cal ce®2-C, 69.11; H, 6.03; N, 6.45;

27120 (2, 3, 4. 7 oeindl FROR ke AL i8Ry wat FRR st o sy o

enzoi ¢ aci d Ahseblvtntomasakmoved in vacuum. The residue was diluted with H»O and

2-[2-(2, 3, 4-trimet hoxyphenyl ) - 2, 3-di hydro-| Hi soi ndol - 5-yl am no) benzoi c
acid met hyl esiddied(witlBongenteatod HEhod pHah A heletitihg predipitate Weceieered2003 WO
00/ 76969 PCT}{ US00/.15073 -.22- (20 mL) | ] and THE (20 nL) was
heated to re Vi&trqtquf ff‘é tﬂﬁ'\ﬁ?tg‘.g Wg’%%%&m\%é ZM‘?‘FF CREM™MThe

resi due was d| i H2O and cidified w,t C ate ,,to pH 1.
The re?ul ti n%"’%{&e‘%ﬁ%%g&e“” ‘%ea%’%aln?fgﬁtleﬁgr%‘?’ F?lf‘{]@%]%%ﬁg %‘Ef’qt Jﬂ%@lr at ed

Wi th boi | i ngnifefdd- HOC( AndlysBTor G545, NPO¥aCHRE €, 68/58 O3 748N WHES to give
Exanpl e 1, an{t?raovm solid (0.96 g,ﬁé.g‘é %?rig)l , 169 rrp’}?f‘94- 1795C." ARnal ysi s
for C24H24N2@bundodl, 8;19CH, 68758, 6H47. 5. 75, N, 6.66; Found: C, 68.19; H,
5.57; N, 6.47. EXAMPLE 2 Preparation of 10 5-Nitro-2-[2-(3,4,5-trim

et hoxyphenyl ) -2, 3-di hydro-1 Hi soi ndol - 5-yl am no] benzoic acid A m xture of
2-(2,3,4-trinmet hoxyphenyl) -2, 3-di hydtahpig@i ndol -5-ylamne (1.81 g, 6.03
mol ), 2-brono-5-nitro-benzoic acid nmethyl ester (1.49 g, 6.02 mmol),

cesium carbonate (2.75 g, 8.44 mol ), tris(di benzylideneacetone- 15
di pal adi un(0) (166 ng, 0.18 rmmol) adWeparation of

(S)-(3p2" - bi G PrER F E\_&no- | 1o BI t hyl .(98% (S)-tol-BlI NAP)
(184 30 0. 27§n1\§ﬂk)r|o) F}E%Jérlg*:}gﬁ,ﬁ °"F’Hi‘%“ﬁ’r‘1\/%$o‘i.‘r}§% ot uee™ 4?30 m) was heated to
100C for 48 BolaminuoitdaroiddcidAfter cooling, the reaction m xture was
diluted with ether, filtered through celite, and rinsed thoroughly with
ether. The filtrate S..ev rated to dryness to give a brown

A mixure of 3= 2 3,f-gz?metthoxyphenyl)yzj-dihydro- H-isoindol-5-ylamine

(1.81 g, 6.03 mmol), 2-bromo-5-nitro-berizoic acid methyl ester (1.49 g,

6.02 mmol), cesium carbonate (2.75 g, 8.44 mmol), tris(dibenzylideneacetone-

15 dipaladium(0) (166 mg, 0.18 mmol) and (S)-(2,2’-bis(di-p-tolylphosphino-1,1’-
binaphthyl (98%, (S)-tol-BINAP) (184 g, 0.27 mmol) (L/Pd = 1.5) in anhydrous

toluene (30 mL) was heated to 100°C for 48 hours under N». After cooling, the

reaction mixture was diluted with ether, filtered through celite, and rinsed
thoroughly with ether. The filtrate was evaporated to dryness to give a brown

20 residue (6.3 g). The resulted residue was dissolved in EtOH (10 mL) and THF
(20 mL), SN NaOH (aq.) (40 mL) was added, and the mixture was refluxed for
16 hours. The solvent was removed in vacuum. The residue was acidified with
concentrated HCI to pH 3. The resulting precipitate was collected by filtration and
triturated with boiling MeOH-H,0 (4:1) and dried in a vacuum oven for 16 hours

25 to give Example 2, a yellow solid (1.8 g, 3.87 mmol, 64%). mp >220°C. Analysis
for Co4Hy3N307°0.71 HyO: Caled: C,60.27; H, 5.15; N, 8.79; Found: C, 59.88;
H, 4.90; N, 8.42.



20 residue (6.3 g). The resulted residue was dissolved in EtOH (10 nlL.) and

THE (20 nilL), 5N NaOH (ag.) (40 rnL) was added, and the néﬁur%%
ref | uxedwbawn/7666 hours. The sol vent was renoved i n vacuunP ue was

acidified with concentrated HCl to pH 3. The resulting precipitate was
collected by filtration and triturated wth boiling MeOH H20 (4:1) and
dried in a vacuum oven for 16 hours 25 #8-give Exanple 2, a yellow solid

(1.8 g, 3.87 mmol, 64% . np >220C. L ysi for C24H23N307.0.71 H20:

Cal cd: C, 60.27; H 5.15 N, 8.79; FW&SEEQ.BB; H 4.90; N, 8.42. WD
00/ 76969 -23 EXAMPLE 3 PR&W04903 Preparation of

4- Met hoxy-5-nitro-2-[2-(3,4, 5-tringiBearnpdiestyl ) -2, 3 -di hydro-1 H-isoindol -
5-yl am no] benzoic acid 5 To a cooled (-78C) solution of

2-(2, 3, 4-t ri Ae¥lnboypiienitrpy2-[2-8,4brivimethoxyphenybrhéreiibygirg{ Brispladps 35 ny, 1. 78
mmol) in THE 3.56 nL, 1 Min THY, 3.56 mmol) was added

dropw se. Thé Y&%‘Q@%ﬂ&mg re was allowed to stir at -78C for 10 m nutes.
A sol ution of 2-fluoro-4-methoxy-5-nitro-benzoic acid nmethyl ester (408 g,

1.78 msol ) i molHooled)(-78°C) wokition ded-(d3opwimethoayphenyllP-2i hdihydd-LH: on was
stirred for 30 mnutes at -78C. The reaction m xture was al '30“681(?@;0

gradual | y waiseindel-5tylaminedSp$ migod . 78 mawbsn dhet1 SNmL it
oy . . . e oS H 3
The® " or gant o B HE 3 s BN W Fom RS 1€ redckifiikbipalahed PIL D)

toyield a kawnt-2Ce IOTﬁinﬂte§Q4xldbliuﬂBn of 2 fhioso-daatttiuey-5mitkd-Behfc?® nl)
and THE (40 nL), 15 5N NaCH (ag., was added, and the m xture was

ref | uxed f or adig rheshylsster (@S gol. 'V/%ﬁtmﬂﬁim Tﬂﬁﬁwﬁi)a’rﬁ? added dropmisee anghs

aC|d|f|ed wi t.h cancentrat ed p ate scllected by
filtrad on, %b?f@Pﬁ?%HaW?%egﬁfl3Pﬁ€1n tt&% ?‘g Ctti Sn a vacuum
oven for 16 hswed tPg@byalyEvamPiert and 8tiPRr 2 hovty irilief Séchtﬂospheﬂelmmnl, 62% .
np >200C. Analysis for C25H25N8 0.42 H2O 20 Calcd: C, 59.09; H, 5.18; N,

8. 35; Found: réactibf nidfurdvaddihted MithSED A c, eXdvEliied Wwitle PRIHRCH (B BY. The
organic layer was dried (NaxSOy), filtered, and concentrated in vacuum to yield a
brown residue. To a solution of this residue in EtOH (20 mL) and THF (40 mL),
| 15 5N NaOH (aq., 50 mL) was added, and the mixture was refluxed for 16 hours.
The solvent was removed, and the residue was acidified with concentrated HCI
(pH 3). The precipitate was collected by filtration, triturated with boiling MeOH-
HpO (2:1), and dried in a vacuum oven for 16 hours to give Example 3, a pale

solid (550 g, 1.11 mmol, 62%). mp >200°C. Analysis for Co5Hn5Ng-0.42 HyO:
20 Caled: C, 59.09; H, 5.18; N, 8.35; Found: C, 59.30; H, 4.80; N, 8.24.

EXAMPLE 4

Preparation of

2-[2-(3,4-Dichlorophenyi)-2,3-dihydro-1H-isoindol-5-ylamino]benzoic acid

Step A: Preparation of
25 2-(3,4-Dichiorophenyl)-5-nitro-isoindole-1,3-dione

The title compound was prepared from 3,4-dichlorophenylamine (48.6 g, 0.3 mol)
and 5-nitro-isobenzofuran-1,3-dione (57.9 g, 0.3 mol) in acetic acid (50 mL) using
the procedure described in Example 1, Step A to yield a yellow solid, 72.6 g



2-[2-(3,4-Dichl orophenyl) -2, 3-di hydro- 1Hi soi ndol - 5-yl am no] benzoi ¢ acid

Step A: Preparation of 25
2-(3,4-Di chl orophenyl)-5-nitro-isoindol e-1, 3-di one The tit r“é’%%%%%.%oé was
pr epar ed™M& Fﬁ%‘P4 di chl orophenyl am ne (48.6 g, 0.3 nol) afCI/Us09/15073
5-nitro-isobenzofuran-1,3-dione (57.9 g, 0.3 nol) in acetic acid (50 nli)
using the procedure described in Exanple 1, Step Ato yield a yell ow
solid, 72.6 g 5 Decenber 2003 WD 00/ 76€¥9 PCT/ US00/ 15073 -24- (0.22 nol,

Galca ¢, ao o P A9 Re ol todil gt B0 S llveis el s 50, st
B. Prepar aticg4HgN§O§C@nomcﬁd,31,9%sd}Ehlw op ety iEbuhd @, M@0} € 1 13 Ai one The

title conpound was prepared from 2 (3 4-di chl oropheny -5-ni'tro-130i ndol e-
1, 3-di one (1MH834g, 0.32 mol), Ra-Ni (5 g) in THE (0.8 L) at 20C to 76C (AP
= 9.5 psi) using the procedure described in Exanple 1, Step Bto yield a
yel low solid, 80.0 g (0.26 nol, 81% of the desired product. np 255-257C
10 Analysis of C 14HBN2QRC12: Calszé BCPréphratfon 6f 2. 63; N, 9.12; Found: C,
54.59;_ H, 2.65; N, 9.57. Ste IE->re aration of 2-(3,

4-di ch¥ or ophenyl )-2,3 3 'd“P’(Woé)'@ ﬂ-dlphléﬁmhﬂwl)mmdmiﬁedﬁme title conpound
was prepared from 5-am no-2- (3, 4-di chl orophenyl ) -i soi hdol e- 15 1, 3-di one

(15.0 g, O. 147 nol)
o T (1000 T e e e braderla g S it hiarb el s dhinfo T o
yield a tan Kdidishe (12623, 9. 30OmONARENNi,( 5?%M(msL§iaszm€GloW699uct np
207-209C. Anal SIS of CI4H12N2Ci2: Calc 60.23; H, 4.33; N, 10.03;

Found: C, 39( | 4, psi) wsing e pgomurmessnbgi fﬁEEhm;piaﬂaT?’ueprB m‘jgclda ;
2-[2-(3, 4-di i
The titie con aﬁﬁ%qﬁaggbﬁee@afﬁ ob X atlthe AeSHed RN bR gPS 2875 di hydr o1 e
i soi ol - 5- yAﬁd'I}rél?oféiQHgHzOﬁélszﬂE@'@ 5427¢br @gﬁéqg??in?m%%ﬂ. EEL{ye, ester

(2.59 g, 12.06 mmol ), "cesi Gm caf bonate (5. 50
H, 2.65; N, 9.57.

Step Dq: Preparation of
2-(3,4-dichlorophenyi)-2,3-dihydro-1H-isoindol-5-ylamine

The title compound was prepared from 5-amino-2-(3,4-dichlorophenyl)-isoindole-
15 1,3-dione (15.0 g, 0.049 mol), AlCl3 (6.51 g, 0.049 mol), LiAlHy4 (5.56 g,

0.147 mol) in THF (1000 mL) using the procedure described in Example 1, Step C

to yield a tan solid, 12.23 g (0.044 mol, 90%) of the desired product.

mp 207-209°C. Analysis of C14H9N2Cly: Caled: C, 60.23; H, 4.33; N, 10.03;

Found: C, 59.91; H, 4.36; N, 9.90.

20 Step C: Preparation of
2-[2-(3,4-dichlorophenyl)-2,3-dihydro-1H-isoindol-5-ylaminoJbenzoic acid

The title compound was prepared from 2-(3,4-dichlorophenyl)-2,3-dihydro-1H-
1s0indol-5-ylamine (4.04 g, 14.47 mmol), 2-bromo-benzoic acid methyl ester
(2.59 g, 12.06 mmol), cesium carbonate (5.50 g, 16.88 mmol),

25 tris(dibenzylideneacetone-dipaladium(0) (331 mg, 0.36 mmol) and (S)-(2,2'-
bis(di-p-tolylphosphino-1,1-binaphthyl (98%, (S)-tol-BINAP) (368 g, 0.54 mmol)
(L/Pd = 1.5) in anhydrous toluene (80 mL), and SN NaOH (aq.) (100 mL) in



25 tris(di benzylideneacet one-di pal adi un{0) (331 ng, 0.36 mmol) and
(S)-(2,2" - bis(di-p-tolylphosphino-1,1'-binaphthyi (98% (Shtllse P)
(368 g, wobfegsp»! ) (L/Pd = 1.5) in anhydrous tol uene (80p sooaso735N NaOH
(aq.) (100 nL) in 5 Decenmber 2003 WO 00/76969 PCT/ USO0/ 15073 -25- EtOH (20
m.) and THE (40 nlL) using the procedure described in Exanple 2 to give a
brown solid, 3.11 g (7.79 mol, 54% o#23-he desired product. np >210C.

Anal ysis of C21HL6N2Q2C12: | cd:. C .63, 17, H, 4.04;. N, .7.02; W 17.76;
Found: C, 6ZtQH (m,mbmﬁ,'fﬁ,ﬁéf? 71.) uging the piageduge goscfibe ‘%Em%é‘f’i on of
2-[2-(3,4 D ¢hl eny:s) 2 2,4 3- @i | 4o 4 \SH : B er o-
benzoi c aci &1%6% %Xlgb”r‘féé%n@j\%rgﬁl%}’e%@zcg'twgg%réd y}&ﬁb{;ﬁi;?g@(t

2- (3, 4- di chlpglzpphesyC) 12 t Calckd: C163.1%d8 riod; M6-A02BINELTG. 00 g, 10.75
mol ), 2-brono->5-ni tr%{)ekégg?tzfglgi d nethyl ester (2.67 g, 10.75 mmol),

cesi um car b&Feahd: CA6281;dFL 1%4;M, a¥HIGL, 17.75.

tris(di benzylideneacetone-di pal adi unm(0) (295 ng, 0.32 mmol ), and (S)-(2,2"-
bi s(di - p-tol yl phosphi no-1, 1' - bi napht hyl (98% (S)-tol-BINAP) (328 g, 0.48
mml) 5 (L/Pd = 1.5) in anhydrous toEXAMPLE®S nL), and 5N NaOH (ag.) (100
m) in 15 EtCH (40 nL) and THE (100 ni) using the procedure described in
Exanple 2 to give a brown solid, 3 6%1%%6&8. 9 mol, 76% of the desired
product. np >222C. Anal ysis of c21Bi 8P> 0. 1H20 0. 25MeOH  Cal cd: C,

56. 2L H 3005 u-DighigrophERNNG:3-GinydR- tisdihdcl- shamtio} 3-fifto- EXAVPLE 6 20

Preparation o
2-[ 2- ( 3, 4- Dibehtasicapidenyl ) - 2, 3- di hydr o- | H i soi ndol - 5yl am no] - 4- met hoxy-
5-nitro-benzoic acid The title conmpound was prepared from

2- (3, 4-di chl grophenyl)-2,.3-di hydros LH-_ 1 soi,ndgl - 5- e {: ey 2. 87
mol ), LHDI\/E.SH'FEFRQ%C%EI;O"\“le?SrPr ,d Lﬂ"grqsi_-;%fihﬁr%lsr?pl)(én@w 38 t{ll%gﬂ'o §13
2- f | oy 0- 4- MRIHGNY5-Fiamiihe €3.0087 00,95 athel),Ebivho-6SiitesbefifEi8 agid retiyl mml ) in
THE (50 nl), and 5N NaOH gq. 100 nmL) 1 n EtOH (20 6q_) aqd
ester (2.67 g, 10.75 mmof), cesium carbonate (4.90 g, 15.04 mmol),
tris(dibenzylideneacetone-dipaladium(0) (295 mg, 0.32 mmol), and (8)-(2,2'-
bis(di-p-tolylphosphino-1,1’-binaphthyl (98%, (S)-tol-BINAP) (328 g, 0.48 mmol)
(L/Pd = 1.5) in anhydrous toluene (80 mL), and SN NaOH (aq.) (100 mL) in
15 FtOH (40 mL) and THF (100 mL) using the procedure described in Example 2 to
give a brown solid, 3.64 g (8.19 mmol, 76%) of the desired product. mp >222°C.

Analysis of Cp1Hj5N304Cl»-0.1H20-0.25MeOH: Caled: C, 56.21; H, 3.60; N,
9.25; Found: C, 56.54; H, 3.74; N, 8.86.

EXAMPLE 6

20 , Preparation of
2-[2-(3,4-Dichlorophenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-4-methoxy-

5-nitro-benzoic acid

The title compound was prepared from 2~(3,4-dichlorophenyl)-2,3-dihydro-1H-
isoindol-5-ylamine (801 mg, 2.87 mmol), LHDMS (5.74 mL, 1 M in THF,

25 5.74 mmol), 2-flouro-4-methoxy-5-nitro-benzoic acid methyl ester (658 g,
2.87 mmol) in THF (50 mL), and 5N NaOH (aq., 100 mL) in EtOH (20 mL) and
THF (40 mlL) using the procedure described in Example 3 to give a brown solid,
1.07 g (2.26 mmol, 79%) of the desired product. mp >230°C. Analysis of



THE (40 rnL) using the procedure described in Exanple 3 to give a brown
solid, 1.07 g (2.26 mml, 79% of the desired product. npsR30e A3l ysis
of 5 Decenber 2003 WD 00/ 76969 -26 PCTIUSOQ 15073 C22H17N305C12: Cal cd: C,
55. 71; HwoDoBEs69N, 8.86; Found: C, 55.43; H, 3.57; N, 8. §&Ti=eohRizE 7
Preparation of 5

2-[2-(3-chl orophenyl) -2, 3-di hydr o- 1H i soi ndol - 5-yl am no] benzoi c acid Step
A. Preparation of 2-(3-chlorophenyl)-526 tro-isoindole-1,3-dione A m xture
of 3-chl oroani l.in 89 0~2 I -DLiro-i gohe n-_1, 3-di one
(48.28 g, o.a(glﬁiwgﬁ@ﬁ 2a€%?€‘-cca%-ﬂﬂ(%6€gﬂt§a $ak fﬁ%’ﬁﬁe@ %gﬁiﬁ&ﬁf or 10
4.5 hours (%@Og 0C). After cooling, the precipitate was filtered and
washed with wdter (650 nL), IN NaCH (330 nL), and water (500 nmL) to give
the product as a white solid, 61.01g (0.202 nol, 81%. np 210-212C

Anal ysis of Cl4H6N2O4CL12: Cal cd: CEaagyii; ft 2.33; N, 9.26; Found: C,
55.78; H 1.69; N, 9.15. 15 Step B: gt on of 5-Amno-2-(3

-chl orophenyl )-i soindole-1, 3 -dione The title conpound was prepared from
2- (3-chl oro- phenyl ) - 5-ni tro-i soi ndobgeparatidn@fone (60.94 g, 0.20 nol) in DVF .
(1.2 L) and was reduced in the presence of Ra-N_ (60 g) at 22C to 28C (AP
= 6.0 Psi). The 2ridaBtehderophsayi-a3viikydrot tiisedndal-gamindieertzpictacid e was

concentrated in vacuum and then dried in vacuum oven (60C) for 18 hours to

yield a green solid, 54.31 g (O. J %: of ~the desired product. np
203-205C. Anal ysis of c14HsN202c:%g°Pn%a7r§§fg’£%?88i. 66: H 3.33; N 10.27;

Found: C, 61.27; H, 3.4Q@-(Nchl8réthenf)-SpniCGo-iBbingeleal 3-divref 25
2- (3-chl or ophenyl ) -2, 3-di hydro-1 Hi soi ndol - 5-yl am ne WO 00/ 76969 5 Decenber
2003 A mixture of 3-chloroaniline (31.89 g, 0.25 mol) and 5-nitro-isobenzofuran-
1,3-dione (48.28 g, 0.250 mol) in acetic acid (800 mL) was heated to reflux for
10 4.5 hours (130-140°C). After cooling, the precipitate was filtered and washed with
water (650 mL), IN NaOH (330 mL), and water (500 mL) to give the product as a
white solid, 61.01g (0.202 mol, 81%). mp 210-212°C. Analysis of
C14HgN204Cly: Caled: C, 55.56; H, 2.33; N, 9.26; Found: C, 55.78; H, 1.69;

N, 9.15.

15 Step B: Preparation of
5-Amino-2-(3-chiorophenyl)-iscindole-1,3-dione

The title compound was prepared from 2-(3-chloro-phenyl)-5-nitro-iscindole-
1,3-dione (60.94 g, 0.20 mol) in DMF (1.2 L) and was reduced in the presence of
Ra-Ni (60 g) at 22°C to 28°C (AP = 6.0 psi). The reaction mixture was filtered,

20 and the filtrate was concentrated in vacuum and then dried in vacuum oven (60°C)
for 18 hours to yield a green solid, 54.31g (0.20 mol, 99%) of the desired product.
mp 203-205°C. Analysis of C14HgN2O,Cly: Caled: C, 61.66; H, 3.33; N, 10.27,
Found: C, 61.27;- H, 3.40; N, 9.98.

Step C: Preparation of
25 2-(3-chiorophenyl)-2,3-dihydro-1H-iscindol-5-ylamine



PCT/ USO0/ 15073 -27- A solution of AICL3 (4.89 g, 0.037 nol) in THE (200 nL)
was added slowly to a suspension ofLi AlH4A (4.17g, 0.110 mphl.dnfbetddg150
m.) at -wOGoméddo allowed to stir for 10 m nutes. The tenparEUstgassms rai sed
to OC and stirred for 10 nore mnutes. A solution of

5-am no- 2- (3-chl orophenyl )-i soi ndol e-1, 3-dione (10 g, 5 0.03 7 nol) in THE
(300 nL) was added dropwi se. The reactXa was stirred for 3 hours while the

Zﬁh”;L?ﬂcﬁﬁﬁyﬁ%%@%ﬁﬁ%ﬁ@?'nrolf R U et 5 ow il b o1t on
\ . d : :
(600 ff)relr ‘iesu%a;&?éﬂtoéfiﬁ%. h e@rﬂ?oggﬁgﬁhér?odi@ ﬁ?bﬁ{*ﬂﬁ%ﬁ%@%@l e g

0. 021 , 10,589 . ' s - ! ' f
(014H12Nr2%12.t8 Sty °F%P?“‘flét6?e- %%%é’ré‘gifé?“rr%?"%ggﬁﬁmﬁﬁzéf%‘%gg”ﬁ‘@g?a{dgbs | :Sreg& 33; H,
5.46; N, 10.98utest RRokfon Bf SRARIAG-2003-Aorophenyl)-isoindole-1,3-dione (10 g,

2-[2-(3-chl orophenyl) -2, 3-di hydro- 1H-i soi hdol' -'5-yl am nol benzoi ¢ acid To the
2- ( 3- ¢l or o-QeEshmb))-i2 TRIFIBAY tdlg-vias-ddded drnpwigse. [The r¢agdon svag stigedfor nol) in

15 THF( 100 L 36..78 ' 6. ).
i opui se.at LS SR Do S et es A5 o gt g et Vi B661ed
2- Fl uor obenzpieto @4 fhd duchched witR 3804 MAOHI (20 ThID), folldWellby MeQ (a0ldgd. dropw se

and the solution stirred for 1 hour at -78C and then was allowed 'to

gradual Iy weryy sofutionGras fliergethedugheehitdcoidentrhted, aba diiedis a vibeuni eaer i on
m xture was concentrated, 20 acidified wwth 3 MHC (100 nmL) and then

;axlt ract gd wi (60" QHRC1O h(nxsgo giag thg produdties adirgjlahtolcs? sap}igr SvAL rqi’édn?]hlaZ sH),
il t , . ' id. T

b 0l “vae SORGe0eTS Redict 2o B G AnhBisp g B8, ¢ 1o
10 m . ipi i duey d

F11tered: andiadestl lodh ot B REEBE S o HE SRR 16380 06 cor 1

1.02 g (2.80 nmol, 23% of the desired product. np 209-212C. Anal ysis of
C22H17N305C12. 0. 29nol - H20: C, 68.16; H, 4.79; N, 7.57; Found: C, 67.76; H,

4.56: N 7.83. WD 00/ 76969 - 28 EXeRPoEPEPsratiesdkber 2003
2-[2-(3-chlorophenyl)-2,3-dihydro-1H-isoindol-5-ylaminojbenzoic acid

To the 2-(3-chloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamine (3 g, 0.012 mol) in
15 THF(100 mL), LHDMS (36.78 mL, 1 M in THF, 36.78 mmol) was added
dropwise at -78°C and allowed to stir for 10 minutes at -78°C. 2-Fluorobenzoic
acid (1.72 g, .012 mol) in THF (100 mL) was added dropwise and the solution
stirred for 1 hour at -78°C and then was allowed to gradually warm to room
temperature and stir for 16 hours. The reaction mixture was concentrated,

20 acidified with 3 M HCI (100 mL) and then extracted with CHpCly (3 x 150 mL).
The organic layer was dried (NapSQy), filtered, and concentrated under vacuum

to yield a brown solid. The product was dissolved in MeOH (25 mL) and stirred at
room temperature for 10 minutes. Water was added to precipitate the residue. The
product was filtered and washed with 1:4 MeOH:H,0 (400 mL) to give a brown

25 solid, 1.02 g (2.80 mmol, 23%) of the desired product. mp 209-212°C,
Analysis of CooH]7N305Clp-0.29mol'HyO: C, 68.16; H, 4.79; N, 7.57; Found:

C, 67.76; H, 4.56; N, 7.83.



PCTIUSOO' |, 5073 Preparation of

2-[2-(4-chl orophenyl) -2, 3-di hydro- 1H-i soi ndol - 5-yl am no] beagiL.nachdhsSt ep
A Prepagtde® %gf 5 2-(4-chl orophenyl)-5-nitro-isoi ndol e- 1lj 3-di one The
title compound was prepared from 4-chl orophenyl ami ne (19. HUSYIEE np) )
and 5-nitro-isobenzofuran- 1,3 -dione (28.97 g, 0.150 nol) in acetic acid
(300 m.) using the procedure descri bed_z'P_n Exanple 1, Step Ato yield an
orange solid, 42.49 g (0.140 nmol, 94% Of the desired product. np 198-200C.
Anal ysis of 10 Cl4H6N204C12: Cal cdEXAMPEE®; H, 2.33; N, 9.26; Found: C,
55.52; .H, 1.74; N, 8.90. Step B: Preparation of

5- Am no- 2- (4- chl orophenyl ) -i soi ndol ﬁ 1, 3-di or%e The title conpound was
prepared from 2-(4-chl or ophenyl ) - 5- hf4PRERNO8RAindol e- 15 1, 3-di one (41.68 g,

0.138 nol), Ra- M 2(dQcHdro 2.8-dihydlo- APSsdifld A4 51 y) using )
t he procedure des[crléqged i%xyg)rlrp’l e 13,( Step Bto y&\(a l%ojbér&ggn&z%l id, 40.13
g (0.2147 nol, 107% of the desired product. np 0.228-230C. Analysis of
C14HgN202C12. 0. 34 nol H2O C, 60S&p AHPrepamfionndf 10. 05; Found: C, 59.92;

H 4.05% N, 11.01. 20 St . td f. . .
2- (4- ?hl or ophenyl ) - 2, 3-68%'%78&{9? %YQ%JW%(?F@%{WP%’H@W}% title conpound

was prepared from.5-am no-2-(4-chl orophenyl)-isoi ndole- 1,3-dione (10.0 g,

0.037 ol ), THeGkR dodntRing wae poephrétPirbm 4-chibFépHefylhtife (19, \ bry, THE
(650 niL) usi ng t he prlg%gdt‘};e descr:r_i bezlrl in Engpnglg 1,l S% ep ,Ug?olrgbﬂi eld a

br oYvn sol | g,an Ssrytrg-isepepzafurast1,37dioge 338.9he 429 mad) ipmoetincacid (GO mg -210C.
Al i : : gyl ; 5.:35; . 11.45; : . C,
o6 5. 11 5 "SHE PR e s n BaBmbTe L B 4 Rty ePsidtissplifti S0 73 2o-

Step D2: PrepatSed (MM®inol, 94%) of the desired product. mp 198-200°C. Analysis of
2-[2-(4-chl orophenyl) -2, 3-di hydro-1 Hi soi ndol - 5- yl am no] benzoi ¢ aci d
1 C14HgN304Cly: Caled: C, 55.56; H, 2.33; N, 9.26; Found: C, 55.52; H, 1.74;

N, 8.90.

Step B: Preparation of
5-Amino-2-(4-chlorophenyl)-isoindole-1,3-dione

The title compound was prepared from 2-(4-chlorophenyl)-5-nitro-isoindole-

15 1,3-dione (41.68 g, 0.138 mol), Ra-Ni (40 g) DMF (1.0 L) at 20°C to 27°C
(AP = 28.5 psi) using the procedure described in Example 1, Step B to yield a
green solid, 40.13 g (0.147 mol, 107%) of the desired product. mp 0.228-230°C.
Analysis of C14HgN202Cly-0.34 mol HoO: C, 60.31; H, 3.50; N, 10.05; Found:
C, 59.92; H, 4.05; N, 11.01.

20 Step C: Preparation of
2-(4-chlorophenyl)-2,3-dihydro-1H-isoindol-5-ylamine

The title compound was prepared from 5-amino-2-(4-chlorophenyl)-isoindole-
1,3-dione (10.0 g, 0.037 mol), AICl3 (4.89 g, 0.037 mol), LiAlH4 (4.17 g,

0.110 mol) in THF (650 mL}) using the procedure described in Example 1, Step C

25 to yield a brown solid, 6.39 g (0.026 mol, 71%) of the desired product. mp
204-210°C. Analysis of C14H1,N5Cly: Caled: C, 68.72; H, 5.35; N, 11.45;
Found: C, 68.54; H, 5.39; N, 11.16.



The title conmpound was prepared fronR-(4-chlorophenyl)-2, 3-di hydro-| H

i soi ndol -5-ylamne (3 g, 0.012 nol), LHDM5S (36.78 nlL, | M §f.IHEer R036. 78
mol ), 2wbloewswbenzoic acid (1.72 g, .012 nol) in THE (20fcwiysomssory t he
procedure described in Exanple 1, Step D2 to yield a brow solid 1.26 g
(0.003 nol, 28% of the desired product. np 210-212C. Anal ysis of
C22H17N305C12. 0. 11 nol H2O C, 68.76; Hpg4.73; N, 7.64; Found: C, 68.39; H,
4.47; N, 7.76. 10 EXAMPLE 9 Preparation of |

2-[2-(3, 4- Di met hyl phenyl ) - 2, 3- di A2 BEPERHMNRS| - 5- yI ani no] benzoi ¢ aci d

Ui one 15 The 11 4TE EeHpIRI kS FriE oL 3 BRI e 30. 30
g, 0.250 nol) and 5-nitroisobenzofuran-1, 3-dione (48.28 g, 0.250 nol) in

acetic acid {hOtELImpoHidWad frepared GRD-&1-clgsephbed) -2 3-dpdBl IV, Step A to
yield a yellow solid, 63.37 g é . 234 nmol, 949 of the desired product. np
173- 174C. AnibindpkSoiangne {HgN2.03Z D), EATIeMES B6.784mkst MHn THBS; N, 9. 45;

F d: .C, 64 - H ) N o) . t : i .

£ 5% 033878 ot A noldbensoll Sid ) 726 T dlf SPAR AR D) usimethe ||
prepared fropiodefhide destrived hyEriiapiyl1) StepDj t@yiehid lidonesolid 126lgone (63. 37 g,
0.213 mol), Ra-Ni (50 g) DMF (1.0 L), MeCH (500 i) at 25 22C to 32C (AP =

4.8 psi) usi (@odhmoheeYditie dsied phathct. mXE0WP12°C7 Andlysjisdf to yield a

brown solid, 57, .67 g (0.217 nol, 1009 _ of the desired product. _
Decenber . 2008271 RFOEG10 PETIRUERS 16 R/6:3b 2 55 8 Tt Fouba G O L
C14H8N202C12.0,7Q§ ggl H2O C, 71.87; H, 5.32; N, 10.48; Found: C, 71.49;
H 5.17; N, %4749 'fsep C. Preparation of 2-(3 , 4-D nethyl phenyl)-2, 3
-di hydro-1 Hi soindol-5-ylanmne 5 The title conpound was prepared from
5-am rig 2- (3, 4-di net hyl phenyl) - E 1E 9

Preparation of
2-[2-(3,4-Dimethylphenyl)-2,3-dihydro-1H-isoindol-5-ylamino]benzoic acid

Step A: Preparation of
2-(3,4-dimethylphenyl)-5-nitro-isoindole-1,3-dione

15 The title compound was prepared from 3,4-dimethylaniline (30.30 g, 0.250 mol)
and 5-nitroisobenzofuran-1,3-dione (48.28 g, 0.250 mol) in acetic acid (500 mL)
using the procedure described in Example 7, Step A to yield a yellow solid,
63.37 g (0.234 mol, 94%) of the desired product. mp 173-174°C. Analysis of
C14HgN204Cly: Caled: C, 64.86; H, 4.08; N, 9.45; Found: C, 64.87; H, 3.74; N,

20 9.39.

Step B: Preparation of
5-Amino-2-(3,4-dimethylphenyl)-isoindole-1,3-dione

The title compound was prepared from 2~(3,4-dimethylphenyl)-5-nitro-isoindole-
1,3-dione (63.37 g, 0.213 mol), Ra-Ni (50 g) DMF (1.0 L), MeOH (500 mL) at

25 22°C to 32°C (AP = 4.8 psi) using the procedure described in Example 7, Step B
to yield a brown solid, 57.67 g (0.217 mol, 100%) of the desired product. mp



i soi ndol e-1, 3-dione (7.5 g, 0.028 nol), AIC13 (3.75 g, 0.028 nol), LiA H4
(3.19 g, 0..084 nol) in THE (725 nmL) using the procedure d j {
Exanmpl e 7, Step Ctoyield alight brown solid, 4.69 g (0. g%éénﬁ)%{dzdygo o]

t he de&iqwﬁbﬁ‘-’oduct nmp 152-155C. Anal ysi s of Cl4H12N2CIECOUS@/1I5013 H2O. 10
C, 80.09; H 7.64; N, 11.67; Found: C, 79.72; H, 7.45; N, 11.49_ Step D2:
Preparati on of

2-[2-(3, 4-Di net hyI phenyl ) -2, 3-di hydr o--BPk i soi ndol - 5-yl anmi no] benzoi ¢ aci d

1, ) s ETERHRE. MRANGRESHSIC Ly FEEI B 32,0yt L1y

mol ), 2-fl qgﬁlgca (Igs"} nmol) in THE (200 nmL) using the
procedur e ’scrlg heghsl Q? ,'f»étgg’pﬂgg'to yield a brown solid 2.95 g
(0.008 nol, 49% of the deS| red product. np 198-202C. Anal ysis of

C22H17N305C12. 0. 52 mol H2O. C, 75, 14: oH. 6.31. N, 7.62; Found: C, 74.73; H,
6.02; N, 7.75. 20 EXAVPLE 10 Pr eSZ%-"rlétPFéF?arc?P"“f

2-[ 2- (4- Chl or 0- 3- t 133, u@imﬁﬁiylbﬂeﬁiil?&yj-)irlﬁrdﬁo-dﬂliédfn@oﬂ-s#ldnﬁﬁb ndol -

5-yl am no] benzoic acid Step A: Preparation of
2-(4-Chloro-3-trifluoronet hyl phenyl)-5-nitro- |50| ndol e-1, 3-di one WO
00/ 76269 5 DBicEiRcImBRIERd WWFM femshaming?- (3ﬂ1élmqtl@3rlehqmﬁpound was

prepared fr i r 0.250 nol) and
5-ni troi soblgég)g?lg?éﬂgll& 5% wé élg M(ﬁg (3% %@8 acetic acid (500

mL t
] g IO 8 e G o 8 el

165- 168C. SEmaply ] Ste fcfal &ﬁM&@%@%MW4@ 086 mol], 70% thé\l 7. 56;
Found: C, 48.50; H, g29Iﬁ 7. Step B: Pregggatlgln of oot

5- Ani no- 2- (@@d progugt. mp Hﬂ:bﬁﬁ’ﬁemlmﬁaﬁﬂmfﬂmﬂz@m@ﬂmlHQGne The title

co ound was prepared from 2-(4-Chloro-3-trifl uoronet hyl phenyl
r’rp C, é)O.OéD;H, 7.64; N, 11.67; Found: C, 79.72; H, 7.45; N, 1143/ P yh-

Step D»: Preparation of
2-[2-(3,4-Dimethylphenyl)-2,3-dihydro-1H-isoindol-5-ylaminoJbenzoic acid

The title compound was prepared from 2-(3,4-dimethylphenyl)-2,3-dihydro-1H-
isoindol-5-ylamine (4 g, 0.017 mol), LHDMS (50.34 mL, 1 M in THF,

15 50.34 mmol), 2-fluoro-benzoic acid (2.35 g, .017 mol) in THF (200 mL) using the
procedure described in Example 7, Step D5 to yield a brown solid 2.95 g
(0.008 mol, 49%) of the desired product. mp 198-202°C. Analysis of
Ca2H17N305Cl5-0.52 mol HyO: C, 75.11; H, 6.31; N, 7.62; Found: C, 74.73; H,
6.02; N, 7.75.

20 EXAMPLE 10

Preparation of
2-[2-(4-Chloro-3-trifluoromethylphenyl)-2,3-dihydro-1H-isoindol-

5-ylamino]benzoic acid

Step A: Preparation of
25 2-(4-Chloro-3-trifluoromethylphenyl)-5-nitro-isoindole-1,3-dione



10 5-nitro-isoindole-1,3-dione (55.88 g, 0.150 nol), Ra-N (11.5 g) DW
(1.0 L) at 27C (AP = 4.5 psi) using the procedure descri b;g_r' n e 7,
Step B twowogkskoa yellow solid, 56.60 g (0.166 nol, >100 dﬁ%ﬂﬂ%&%@ési red
product. np 198-201C. Analysis of Cl14H8N202C12.0.42 nol H2O C, 51.73; H,
2.56; N, 8.04; Found: C, 52.12; H 2.70; N, 7.62. 15 Step C. Preparation
of 2-(4-Chloro-3-trifluoronethyl phenylJy32, 3-di hydro-1 Hi soi ndol - 5-yl am ne

The titl d d f 5-am no-2-(4-chl

{r1 11 uor onet RO BRERSPPOPAERARBH =PI F Sremipe ZshpropranthBride o ci3 (2. 04
g, 0.022 mt&&.ségﬁbﬂo 8D 2hdS-nitroeBeiBRifiran-1, 31dibnd @328 )0.250 ﬂﬁslP ke
procedure 20 descfibed in"Exanple 7, Step Cto yield a yellow solid, 5.78 ¢

(0.018 nol, 8Ky acisf (50Aaidassingihe progedute desgribed 8 Egample 7a8tapyAite yighd

??1471512“2 Cé_Z 4%@ %%fggilt%‘gﬁigpﬁ%ﬁ;&z%a 9§%%%fth'él’desgli'e%sprocli:uocltl.ngp 155-1688c4% B
2-[2- (4- Chl opgafstsidfic e m,{mépbﬁw ¢ 48 61, ¥, hyed: o, 1746, seiad @, 48.50;

5-yl am no] benzoi"c aci o1 Tr?e it1 & conpound was prepared from

2- (4- chl or o- 8 fradk hugragnet hyl phenyl ) - 2, 3-di hydr o-| Hi soi ndol - 5-yl am ne
(1.75 g, 0.006 nol), LHDMS (16.80 nL, 1 M5 Decenber 2003 WO 00176969

PCT/ US00/ 15073 -32- in THF, 16.80 mml), 2-f]uoro-benzoic acid (0.79 g,
.006 nol) in THE (200 nlL) using ®te BsFseramiioB oescri bed in Exanple 7, Step

m 2200 233C.  anal yorat SR onspil e B3t B BT80N

6.35; Found: C, 59.48; H 5 3.81; N, 6.60. EXAMPLE | | Preparation of
2- [ 2- ( 3- Chl oTae pille opmpodndBwds hregared| ftérh Le(4rAtidbros3 i farirompthylphienylp~ benzoi ¢
acid ep D2; Preparation. o

2-[ 2- (‘8- chl oﬁﬁ‘-‘tﬁﬂ'é?%}‘i’é‘h?,l63:&9%885%571; B 9430 mely RaNI QP B PME (L 0T Aenzoi ¢

acid 27°C (AP = 4.5 psi) using the procedure described in Example 7, Step B to yield 2
yellow solid, 56.60 g (0.166 mol, >100%) of the desired product. mp 198-201°C.
Analysis of C14HgN205Cl»+0.42 mol HyO: C, 51.73; H, 2.56; N, 8.04; Found: C,

52.12; H, 2.70; N, 7.62.

15 Step C: Preparation of
2-(4-Chloro-3-trifluoromethylphenyl)-2,3-dihydro-1H-isoindol-5-ylamine

The title compound was prepared from 5-amino-2-(4-chloro-3-
trifluoromethylphenyl)-isoindole-1,3-dione (7.5 g, 0.022 mol), AlCl3 (2.94 g,

0.022 mol), LiAlHy4 (2.51 g, 0.066 mol) in THF (700 mL) using the procedure

20 described in Example 7, Step C to yield a yellow solid, 5.78 g (0.018 mol, 84%)
of the desired product. mp 148-151°C.
Analysis of C74H;2N2Cl15:0.26 mol H2O: C, 56.76; H, 3.98; N, 8.83; Found: C,

56.42; H, 3.79; N, 8.43.

- Step D5: Preparation of
25 2-[2~(4-Chloro-3-trifluoromethylphenyl)-2,3-dihydro-1H-isoindol-

5-ylamino]benzoic acid

The title compound was prepared from 2-(4-chloro-3-trifiuoromethylphenyl)-
2,3-dihydro-1H-isoindol-5-ylamine (1.75 g, 0.006 mot), LHDMS (16.80 mL, 1 M



To the 2-(3-chl oro-phenyl)-2, 3-di hydro- 1Hi soi ndol - 5-yl am ne from Exanpl e
7, Step C(2 g, 0.008 nol) in THE (100 m.), LHDVS (24.51 Ecek Mio@ THF,
24.15 mol) was added dropw se at -78C and was allowed to S |rn}bor E')

m nut es wasgor7éSde: 2- Fl uouro-5-nitro-benzoic acid (1.51 g, 0. 008 m)l_) in THE
(100 niL) 15 was added dropwise and the solution stirred fdicHU$(PY3: - 78C
and gradually warned to roomtenperature and stirred for 16 hours. The
reaction was concentrated and acidifieg,with 3 MHCI (100 nL). The
resultant solid was filtered and washed w th 10% HC and then dried under
vacuum t o yi 8l THE, 15 8hmmal) 2-Hiordbenpuiodeidt(0Wa, E@Brmﬁmﬂitmegousﬁm MeOH
and wat er tousgiv a b(irfgwn 30 ol,i.d,. O. Zg gS(O.OOOG,mmI, 7.5 of the

desi red produc?g.&ﬁﬁ.m Pis; destregdn Examplns Stgp Podsivisiérbrownsdid Anal ysi s of
C21H16N304C H2 O .90:. H 4,01; N_.10.15. Found: C, 60.91;
H 4.01; N, 1%8%(%% @ﬁ@zf‘bﬁ%ﬁ%’m}qgﬁ Aasoduat gnp 2292886 nalyes gEner al

met hods desC441 iMCRY 4P i L g5 3 MONPR/356 : VPLE 12 5
Decenber 2003ﬁi P@%&IﬁlSO?gﬁgHﬁgg(%)sgr%ﬁgghyrp§g§9F$&E{§S| ydro-

1H i sdd ndol -B8yINagrémo] -5-nitro-benzoic acid. np >280C. Analysis calc for
C23 H21 N3 04: C, 68.26; H, 5.27; N, 10.38; Found: C, 67.87; H 5.17; N,
10.29. 5 EXAMPLE 13 2-(2-Phenyl -2, 3-di hydro-1 Hi soi ndol - 5-yl am no) - benzoi c
acid. np 220-224C. Analysis calc fegabfdr k48 N2 04: C, 75.97; H 5.52; N,
8.44; Found: C, 75.59; H, 5.70; N, 8.40. EXAMPLE 14 10

2-[2-(3-Chl oro-phenyl ) -2, 3-di hydr o- 1Hi soi ndol - 5-yl am no] - 5- ni tr o- benzoi c
acid. np >260C. Analysis caic for Pmpawdtibn@f N3: C, 60.90; H, 4.01; N,

10.15;  Foungly,Cs_ : : 75.. E 15 _ . .
212 (4- Ol of B2 Hpstoonelyy 2 - TS ain RS b g - srvitabenzoic acid
5-nitro-benzoic acid. 15 np >275C, M5 410 (MH).

Step Dy: Preparation of

10 2-[2-(3-Chloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-nitro-benzoic acid

To the 2-(3-chloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamine from Example 7,
Step C (2 g, 0.008 mol) in THF (100 mL), LHDMS (24.51 mL, 1 Min THEF,
24.15 mmol) was added dropwise at -78°C and was allowed to stir for 10 minutes
at -78°C. 2-Fluouro-5-nitro-benzoic acid (1.51 g, 0.008 mol) in THF (100 mL)

15 was added dropwise and the solution stirred for 1 hour at -78°C and gradually
warmed to room temperature and stirred for 16 hours. The reaction was
concentrated and acidified with 3 M HCI (100 mL). The resultant solid was
filtered and washed with 10% HC] and then dried under vacuum to yield a brown
solid. The product was recrystallized using MeOH and water to give a brown

20 solid, 0.250 g (0.0006 mmol, 7.5%) of the desired product. mp: Color change at
130°C, did not melt >260°C. Analysis of C1H}gN304C1-0.24 mol H>0: C,

60.90; H, 4.01; N, 10.15. Found: C, 60.91; H, 4.01; N, 9.75.

The following compounds were prepared by the general methods

described in the foregoing examples.



EXAMPLE 16

[ 2- (3, 4-Dichl oro-phenyl) -2, 3-di hydro- | Hisoi ndol -5-yl | -[2- ¢ Hkd 8t #78! - 5-YI
) - phenwd eardorre was synt hesi zed as described for Exanpl eecrnuswnsera
tetrazole fluoro internmediate that was synthesized fromconmrercially

avai | abl e 20 2-fl uorobenzonitrile and sodi um azi de under standard reaction
conditions. np 203-208C, M 423 (M) .-3BXAMPLE 17

5- Ami no- 2- [ 2- (3, 4-di chl or o- phenyl )mghrﬁdro -1 Hisoindol- 5-ylam noj
-benzoic acid was prepared by rea he nitro derivative from
Exanple 5 with WD 00/ 76969 5 Decenber 2003 PCT/ US00/ 15073 -34- hydrogen gas

in the presensgs Qf-DBﬁé’zﬁ%l-ﬁHe%glz 3 JAthydf21B4é6ind ARy Mo ]t Rhitrd-Beénzofe21 H17
Cl2 N3: Theory: C, 60.08;" H ~4.43; R; 9.79; Found: C, 60.44; H, 4.22; N,
9. 40. EXAMPhE18p5280°C. Analysis calc for Co3 Hpy N3 04: C, 68.26; H, 5.27; N, 10.38;
5-Nitro-2-(2-phenyl -2, 3-di hydr o- 1H-i soi ndol - 5-yl am no) - benzoi c acid. np
>265C. Anal Vousd: €al67.§7%H, AT, Mi10R8. 04: C, 67.19; H, 4.56; N, 11.19;

Found: C, 66.98; H, 4.30; N, 10.86. EXAWPLE 19 2-

[ 2-(4-Chl oro-3trifluoronethyl -phenyl)-2, 3-di hydro-1 Hi soi ndol - 5-yl am no] - 5-
10 ni t5r 0- benzoi ¢ acid. np >260C. AEMAMPEECH ¢ for C22 H15 O F3: C, 51.55;
H 3.71; N, 8.20; Found: C, 51.15; H, 3.41; N, 8.17. EXAMPLE 20

2-[ 2- (3-Fl ugrg-phen - 2, 3- di.hydro- i.soindol - 5- ] RiLs®- benzoic
rcld \mp >33 hene S Ahyry: I om0y veniole 2501 22020k¢E

2- [ 2- (13- Met haxuRha ol (3 qﬁzg Ngdj%-zd Hsiggotngeh; §; guaiFaaid: &; 151500- benzoi ¢
acid. np >290C"~ Anal ysi s (!al f Or 2 HI9'N3 05° C, 64.52; H, 4.91; N,
10.12; Fouml:s 1@, No4.404, H 4.90; N, 9.72. EXAMPLE 22 20

2-[2- (3-Fl uoro-phenyl) -2, 3-di hydro- 1Hi soi ndol - 5-yl am no] - benzoi ¢ aci d.

EXAMPLE 14
i0 2-[2-(3-Chloro-phenyl)-2,3-dihydro- 1H-isoindol-5-ylamino]-5-nitro-benzoic acid.
mp >260°C. Analysis calc for C21 Hyg CI1N3: C, 60.90; H, 4.01; N, 10.15;
Found: C, 60.91; H, 4.01; N, 9.75.

EXAMPLE 15

2-[2-(4-Chloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-nitro-benzoic acid.
15 mp >275°C, MS 410 (MH™).

EXAMPLE 16

[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-y1]-[2-(1H-tetrazol-5-yl)-
phenyl]-amine was synthesized as described for Example 4 using a tetrazole
fluoro intermediate that was synthesized from commercially available

20 9 -fluorobenzonitrile and sodium azide under standard reaction conditions.

mp 203-208°C, MS 423 (M").

EXAMPLE 17

5-Amino-2-[2-(3,4-dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-benzoic

acid was prepared by reaction of the nitro derivative from Example 5 with



M5 349 (M). Analysis talc for C21 H17 FN2: C, 70.79; H, 5.06; N, 7.86;
Found: C, 70.41; H, 4.80; N, 7.68. WO 00/76969 -35 EXAMPLER23. &.Daggnber
2003 PC;[}PLJ?}%%‘S;SO?S 2-[2-(3, 4-Di chl oro-phenyl ) -2, 3 -di hydro-

H-i soi ndol - 5- y1 ami no] - 5- f | uor o- benzoi ¢ acid. nmp 230- 236CYGEHNIFYR) .
EXAMPLE 24 5

2-[2-(3,4-Di chl oro-phenyl) -2, 3-di hydro-cé!g-i soi ndol - 5-yl am no] -ni cotinic
acid. np 213-225C. Analysis calc for - H15 02 N3: C, 59.80; H 3.80; N,

10. 46;  Foungdrdgen®ds #ilthe ipresend®26f Rhned Rididel. rEFéWQ@@. Andidid Siéor

5-Tri met hoxy- pheny{d -2,3 -di hydro-1 Hisoindol -5-yl am no] -benzonitrile. 10
mp 129- 131C.Coand § iz Nsalhearyy C.co0 pB:HEd3; I, 9.79; Boynt: €, 6G447H, 422;10. 47:
Found: C, 7 9. H 5.64; N, 10.23. EXAWPLE 26

2-[2-(3- Met %74 henyl ) - 2, 3-di hydro--1| Hi soi ndol - 5-yl am no] - benzoi ¢ aci d.
np 206-211C. 15 Invention conpounds of Fornula | can al so be prepared
utilizing conbinatorial nethodol og. This procedure permts the rapid
synthesis of many anal ogs enbracedEX¥4MREFI8a | in snmall quantities for _
testing purposes, and then the nbst potent conpounds can be synthesized in

| ar ge squant istl By 4 el . i cql._conbi natori al

synt heSti c péolggg)u?gzﬁggﬂ)go@ﬁ%ggﬁjggog?ggﬂ@(?}'%' lg&lq(’}b]eg%m‘é% le, is carried
out by reacmpRR2éEio Asidhsisichlit fod 024 HPANS O31€!67. 10H M 5 NaMi N@. | soi ndol e
to formthe corresponding arylam no isoindole, followed "by saponification
t o the car b&eyhd:dC.a6.98;#1, 430 iN)118.86.(e. g., where y is a benzoic acid

noi ety). The reactions are carried out on 0.15 mvol scale as foll ows.

Sol utions of each hal o benzoate reactant (0.18 M in toluene are placed in
2 dram 25 reaction vials. Each am rEXAMPIEAQlbe reactant is dissolved in
anhydrous toluene to give 0.15 Msolutions. A Distriman pipet is used to

add 1 nL (O 3[2 |, | eq%l of each hal o benzoate solution to the
appr opri at e 2; a@?‘éem—éﬂﬂ yyomethy phend)Zdridihydro- 1H-isoindol-5-ylamino]-5-
10 nitro-benzoic acid. mp >260°C. Analysis calc for Co Hys C1F3: C, 51.55;
H, 3.71; N, 8.20; Found: C, 51.15; H, 3.41; N, 8.17.

EXAMPLE 20

2-[2-(3-Fluoro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-nitro-benzoic acid.
mp >265°C, MS 392 (M").

15 EXAMPLE 21

2-[2~(3-Methoxy-phenyl)-2,3-dihydro-1H-isoindo}-5-ylamino]-5-nitro-benzoic
acid. mp >290°C. Analysis calc for Co2 H1g N3 05: C, 64.52; H, 4.91; N, 10.12;
Found: C, 64.84; H, 4.90, N, 9.72.

EXAMPLE 22

20 2-[2-(3-Fludfo-phenyl)-z,3-dihydro—1H—isoindol-S-ylamino]-benzoic acid.
MS 349 (M"). Analysis calc for Ca1Hy7 FNao: C, 70.79; H, 5.06; N, 7.86; Found:
C, 70.41; H, 4.80; N, 7.68.



1.2 eq) of the am no isoindole reactants. A catalyst solution is prepared
by 5 Decenber 2003 WO 00/ 76969 PCT/ USOQ 15073 - 36- dissolv'@g‘g¥g

Pd2( dbaywd) dodhigstal | adi um tri di benzyl i dene acet one) and O.QEEnﬁﬁ

(2, 2" -bi s(di phenyl phosphi no)-1,1"-binapthyl) in toluene, and 0.25 nL of
the catal yst solution is added to each reaction vial. A base, generally
cesium carbonate (68 ng, 0.21 mmol, 1.46-eq) is added to each reaction
vial, and 5 the vials are capped ﬁggyﬁhgﬁﬁg?in a shaker oven and heated at
100C for 48 hours. The reaction nt e then cool ed, and the reaction
sol vents are renoved by evaporation. The solid residue is suspended in 400
pL of ethyl 23643 alsicRREb- Ehédyﬂ’-?d -dihRIrb TR irtol- Sﬁﬁrﬂim‘»}?j—ﬂu_@ﬂ@b&i&é ates are
concentrated to dryness évaporation to provi conmpounds of Fornula I,
wher ei n theaménanEOéBBﬂZﬂdSﬂﬂaﬁNf} esterified 10 (e.g., benzyl or nethyl
ester). The esters are dissolved in 500 L of THE/ethanoI (1:1 v/iv) to

whi ch is added 300 pL of 5 M sodi um hydroxi de. The solutions are shaken
for 5 hours at 60C and then cool edEXdMPLE@ANtrated to dryness by
evaporation of the solvents to provide the desired conpounds of Formula I.

The gl ] o 5, SpIuSune, <an 5158 A@ﬁygo?ﬁsns%qnaoﬁ'.s?ﬁgrg{n%ﬂfc%umg;a& he 15

2- (2- Phenyl -2 ~3-( z d

5-Ni tro-2- (51% %g%ﬁ?ﬁ‘ g %né}?ﬂkg I?%Otgé y(FE%ZB(r?loH- ggﬁzlgl éoggl d;
2-12-(3, 4- q?&EHdOCOS?Qan' 335,12{ gy hydr o- 1 H-| 50| ndol - 5-yl ami no] -
benzonitrile;

[ 2-(3, 4-Dichl oro phenyl ) -2, 3-di hydro-1 Hisoi ndol -5-yl]-(2-tetrazol -1-yl -
phenyl)-am ne; { 2-[2-(3,4-Dichl or g~ptyerpy! 2d52 3 -dihydro-1

H i soi ndol - 5-yl am no] - phenyl } - acetic aci

3-{ 2-[ 2- (3, 2{Di(3H]SeTometheryiphedylp-2c3- H;hyldm‘-1H-15@0d¢ieﬁ3y1aﬁmy¢]abnnnor}itri125

R T e A 0 T
2-[2-(3, 4- gltlnldo&o,ﬂtbgnﬁ %65 ﬁ %Eg.dro ] Hisoi ndol -5-yl am no] -4-nitro-

benzoi ¢ aci

EXAMPLE 26
2-[2-(3-Methoxy-phenyl)-2,3-dihydro~1H-isoindol-5-ylamino]-benzoic acid.
mp 206-211°C.

15 Invention compounds of Formula I can also be prepared utilizing
combinatorial methodology. This procedure permits the rapid synthesis of many
analogs embraced by Formula I in small quantities for testing purposes, and then
the most potent compounds can be synthesized in large quantities by conventional
methods. A typical combinatorial synthetic procedure for compounds of

20 Formula I, for example, is carried out by reacting halo substituted benzoate esters
with an amine isoindole to form the corresponding arylamino isoindole, followed
by saponification to the carboxylic acid of Formula I (e.g., where y is a benzoic
acid moiety). The reactions are carried out on 0.15 mmol scale as follows.
Solutions of each halo benzoate reactant (0.18 M) in toluene are placed in 2 dram

25 reaction vials. Each amino isoindole reactant is dissolved in anhydrous toluene to
give 0.15 M solutions. A Distriman pipet is used to add 1 mL (0.15 mmol, 1 eq) of
each halo benzoate solution to the appropriate vials containing 1 mL (0.18 mmol,

1.2 eq) of the amino isoindole reactants. A catalyst solution is prepared by



30 2-[2-(3, 4-Di chl oro-phenyl ) -2, 3-di hydro-1Hi soi ndol -5-yl am no] -3-ni tro-
benzoic acid; WO 00/76969 PID ~T g 4 03 -37-

2-[2- (3, 4- Di chl or o- phenyl ) - 2, 3-di hydr o- 1H- i soi ndol - 5- yI ani REFEERer 2003

met haneswid giydosdenzoi ¢ aci d;

2-[2- (3, 4- Di chl or o- phenyl ) - 2, 3- di hydr o- | Hi soi ndol - 5- y| ani h5]V52015073

sul fanoyl - benzoic acid; 5

4-[2- (3, 4-Di chl oro- phenyl ) -2, 3-di hydr o- l3g.i soi ndol - 5-yl am no] - i sophthalic
acid; 3-[2-(3,4-Dichloro-phenyl)-2,3-di hydro-I Hisoi ndol -

yl ani no]J - pht dissolying§. 825 M of Pdy(dba)3 (dipalladium-tridibenzylidene acetone) and

-[2-(3, 4- D|chloro phe AA) 2, 3- d|h dro- 1Hi soi ndol - 5-yl am no] - 5- 10

i 1 uor omet A7 ﬁ)j’@I@y CQZdi -bis(dip cnylphOSphmo) 1,1-binapthyl) i in toluene and

-[2-(

z

i m da gl ?I Dl yﬁligenzm El?egééa}t%ys% [sgfu ggisdﬂ%@ hF%LF?S)qbr ‘ﬁ&ﬂr‘)wél asg ge’ﬂﬂﬂléi 1

2-
fl
2-
d
i ?0| ndol - Segsidm (c8rbonatedBOImg, 0.21 b0 ed)ie a&demaréha?reaé&on vial, and
-e
- (
\'
is

r

3, 4-Di chl oro- phenyl) 2, 3-di hydr o- 1H i soi'ndol - 5-yl]-[2-(2-tetrazol -1 -
t h§| ) - phthyvials arg Gapped and placed in a shaker oven and heated at 100°C for 48 hours.

"ot ) pnchy A Rt o ol e bt sl &

oi ndol - ration] The
2-(3,4-Di %:Pgro phenyfmfdgéé%mldig%y%r%g&fla&gll@gPﬁHL IOfgflgyllaa‘r"r?tﬁtg]apg-ﬁr]r%ﬁdyl -

zoic dafjl dto rzm[ozfe @H catatyst ITherfdtrptes ayd t)onzeﬁiraztgd twydityaesk by evaporation to
§°'< o o e BE Rl bPormiing, gy iter hthé bfwaia acid pomieninpaterified
i t10- benz@i y%: Bz oz3mEt%%.r( é’sté}) ll?en fﬂsfgré)ar%'}gé"%l\)ea 4n 308 LY R ethancl

I soi ndol - am no] - 2- ne zol C aci
( 1:1 v/v) to which is added 300 pL of 5 M sodium hydroxide. The solutions are

shaken for 5 hours at 60°C and then cooled and concentrated to dryness by

—3|—|—3|—|— 1

evaporation of the solvents to provide the desired compounds of Formuia I.
The following compounds can also be prepared in accordance with the
15 procedures set forth above:
2~(2-Phenyl-2,3-dihydro-1H-isoindol-5-ylamino)-benzoic acid;
5-Nitro-2-(2-phenyl-2,3-dihydro-1H-isoindol-5-ylamino)-benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-
benzonitrile;
20 [2-(3,4-Dich10ro-phenyl)-2,3-dihydro-1H-isoindol-S—yl]—(2-tetrazol—1-yl-
phenyl)-amine;
{2-[2-(3,4-Dichloro-pheny!)-2,3-dihydro-1H-isoindol-5-ylamino}-phenyl}-
acetic acid;
3-{2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindo}-5-ylamino]-
25 phenyl}-propionic acid;
2-[2-(3,4-Dichloro-phenyl}-2,3-dihydro-1H-isoindol-5-ylamino]-6-nitro-
benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino}-4-nitro-
benzoic acid;
30 2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-3-nitro-

benzoic acid,



2-[2- (3, 4-Di chl oro-phenyl ) -2, 3-di hydro- 1Hi soi ndol - 5-yl am no] - 4- 30
nmet hoxy- benzoi ¢ aci d;

2-[ 2- ( 3, doioeraser o- phenyl ) - 2, 3- di hydr o- | H i soi ndol - 5- y| anpbagssaRNEh43°>
propoxy-benzoi c acid; 5 Decenber 2003 WO 00/ 76969 PCT/ US00/ 15073 - 38-

4- But oxy-2-[2- (3, 4-di chl oro- phenyl )-2, 3-di hydro-1 H i soindol -5-yl am no] -
benzoi ¢ aci d; 37-

2-[2-(3,4-Di chl - ph |.).- 2, 3-di hydro- 1Hi soj ndal - 5-yl am, - 4-

peLt y|( oxy- beﬁzOiog%(ﬁ-&hloro-phclnyﬁ-2[§-dghyd:'c)s-(1)h[11sgmdol-giylgmqu]]-s-
2-[2-(3,4-D - D =di hydr o- JH i soi ndol - 5-yl am no] - 4-

hexyl oxy- ben@géigﬁeggl?‘ﬂﬁé%%zf?? %’:’lg’- Di chl or o- phenyl ) -2, 3-di hydro-1

H-i soi ndol - 5- yl and-{B{3,4-Dittéatoypleny e dddiydrad Heéisoindol-5-ylamino]-5-
2-[2-(3,4-Di chl oro- phenyl )@2 3 -dihydro- I Hisoindol-5 -ylamno]-4- 10
octyl oxy- be poxlkbegzosacyl; (3 4-pj chl or o- phenyl ) - 2, 3-di hydr o-

| H-i sqof ndol - 5-yI arrng] 4 NPLAZMeiré 3 Hisoindol-5-ylamino)-
b o] oo 207 3, N8 BicHIGRAIRY LSRNy Ar @3 kisoindol.5-ylaminol-
yl ami no] - benzophthadiciadid; 15

A O e €12 AV R Sl R L SR

| H-i soi ndol - 44! am no] -5-nitro- benzoic acid,
2-[2-(4-Chloro-3-trifl uor onet hyl - phenyl ) -2, 3-di hydro-1 Hi soi ndol -5- 20
yl ani no] - 5- ni t r o- bEhEed-Dichdow-plenyD- p-1H-ispingol-S3ylpminpltfo- |

H i soj ndol - 5-yl am ng) -5-ni t.ro-.henzoi ¢ aci d;

2- [ 2-1( , 4- Di Hmm%éﬁvﬁq%?%’-ﬁi hydro- | Hisoindol -5-ylam no]-5-nitro-
benzoi ¢ acid; 25 2.[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-

2-[2-(3, 4-Di chl or o-phenyl ) -2, 3-di hydr o-] Hi soi ndol - 5-yl am no] - 5-

net hoxy- benzigiiéazgtil il-benzoic acid;

[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-yi]-(2-tetrazol-1-
ylmethyl-phenyl)-amine;
15 [2-(3,4-Dichloro-phenyl)-2,3-dihydro- 1H-isoindol-5-yl}-[2-(2-tetrazol-1-
yi-ethyl)-phenyl]-amine;
[2-(3,4-Dichioro-phenyl)-2,3-dihydro-1H-isoindol-5-yl]-[2-(2-tetrazol-1-
yl-vinyl)-phenyl]-amine;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino}-5-methyl-
20 benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro- 1H-isoindol-5-ylamino]-3-methyl-
benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-4-nitro-
benzoic acid;
25 2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindo]-5-ylamino]-3,5-
dinitro-benzoic acid;
3-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylaminc]-2-methyl-
benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-4-
30 methoxy-benzoic acid;
2-[2-(3,4-Dichloro-pheny!)-2,3-dihydro-1H-isoindol-5-ylamino}-4-

propoxy-benzoic acid;



2-[2-(3,4-D chl oro-phenyl)-2,3-di hydro- | Hisoindol-5-ylam no]-3-nitro-
benzoic acid; 3-Nitro-2-{2-[(4aS, 8aR)-4-(octahydro-i

soqui nol i n-2-yl ) -phenyl ]-2,3- 30 di hydro-I|Hi soi ndol - 5- yI amesT e A% i ¢

aci d; 2-wodefr1¢s6aS, 8 aR)-4-(O ct ahydro-i so quinolin-2-yl) -ptwvsoohs@&3 3

-di hydro-1 H isoindol -5-yl am no}-benzoic acid; WO 00/76969 5 Decenber 2003
PCT/ US00/ 15073 -39 acid; 4-[2-(3,4-Dichloro- phenyl) 2, 3 -di hydro 1

H i soi ndol - 5-yl ami no] -nicotinic -38-

2 LD b S e e 2 S Mt AL Sl oL

benzoi ¢ aci tenzoic acid;
2- [ 2- (3- Brono- phenyl ) 3-di hydro- | Hi soi ndol - | am no] - benzoi ¢ aci d;
[ 2-( p h%%%n@ 4@1 -y ]

2-[ 2- (2- Chl oro p ghlgrmpmrwl)tmr@bydmolHﬁso;m@hﬁqﬂpmmiﬁo| ¢ aci d:

5-Di butyl am débg:#hl or o- phenyl ) - 2, 3-di hydro-1 Hi soi ndol -5- 10
yl am no] - be 0|c (3, 4-Di chl or o- phenyl) 2,3-di hydro-1

Hi soisdol - 5-yl arTI-[CDI} B-Diokibresietig)z, GLdih?&i'deH-lsomdoI 5- ?zlammo]-4-
4-[2-(3, 4-Di chl oro-phenyl) -2, 3-di hydro-1 Hisoi ndol - am no] - isophthalic -

acid; 15 2- (@Xﬁoﬁmwmﬂi‘?ﬂ 2 3-di hydr o- 1H-i soi ndol - 5 yI am no) - benzoi c

o c acid 3t’zf‘i%%@%%?ﬁ@*ﬂf@%fgﬁ%%ﬂ&%@sﬂé PR A ol
H i soi ' 20
2- I[ZOI(g 2 Dﬁe?mfgrgn@) 2C3ag: hydr o- | H i soi_ndol. - 5-yl am no].- benzoi c

acid; 2-[2-(3-Fluo PIP119T°‘ )-3.3Aihydrgr H-asain °]T-$- yginiot-- 5- yl ani noj -
benzoid; aci Getyloxy-benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-1soindol-5-ylamino}-4-
nonyloxy-benzoic acid;
4-Decyloxy-2-{2-(3,4-dichloro-phenyi)-2,3-dihydro- 1H-isoindol-5-
ylamino]-benzoic acid;
15 2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-4-
isopropoxy-benzoic acid,
2-{2-(4-Chloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-nitro-
benzoic acid;
2-{2-(4-Chloro-3-trifluoromethyi-phenyl)-2,3-dihydro-1H-isoindol-5-

20 ylamino]-5-nitro-benzoic acid;

2
[

2-(2-Biphenyl-4-yl-2,3-dihydro-1H-isoindol-5-ylamino)-5-nitro-benzoic
acid;
2-[2-(3,4-Dimethyl-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-nitro-
benzoic acid;
25 2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-3-ylamino}-5-
methoxy-benzoic acid,
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-3-nitro-
benzoic acid;
3-Nitro-2-{2-[(4aS,8aR)-4-(octahydro-isoquinolin-2-yl)-phenyl]-2,3-
30 dihydro-1H-isoindol-5-ylamino}-benzoic acid;
2-{2-[(4a8,8aR)-4-(Octahydro-isoquinolin-2-y1)-phenyl]-2,3-dihydro-1H-

isoindol-5-ylamino }-benzoic acid;



2-[2-(3,4, 5-Trihydroxy-phenyl)-2, 3-dihydro- |IHisoindol-5-ylam no]- 25
benzoi c aci d; - D ber 2003
2-[ 2- (4~ daykoed- L i f 1 uor omet hyl - phenyl ) - 2, 3- di hydr o- 1H | $BIEETIAE 7S

yl am no] - benzoic acid; 2-[2-(3, 5-Dichloro-phenyl)-2, 3

-di hydro-] Hisoi ndol -5 -yl am no] - benzoic acid; 30

2-[2-(2, 4-Di chl oro-phenyl) -2, 3-di hydr oz3ld+ i soi ndol - 5-yl am no] - benzoi c
acid;, or 2-[2-(4-Fluoro-3 -trifluoronethyl-phenyl)-2,3-di hydro-1

H-i soi ndol - 5- yl aRj2}4-Bachiaioepleniyh)-2,3-dikydeoh Brisoipdal-wpagungleyestinic

PCT/ US00/ 15073 -40- The conpounds of Fornula | have been evaluated in
standard in¥1%ro and in vivo assays routinely used by those skilled in
anyl oi d resear ch A p_eNBiAEmifcPPRANS 3 iy dre- 18BRoindoPs-§lemiihoRg f or mati on
of anyloid protein and its aggregation, and in determ ning the potenti al
usef ul ness ibenzaieatidng di seases 5 associated with anyloid such as

redi & tve of o i Rrel B SRR R P R TR e maser
Bet a- Am | oi gepedif asilgedi ng Radi oassa 10 An assay for inhibitors of

sel f-seeded anyloid tfibril growh Materials: . Stock Sol UtEl ns: _Ass.gy Buf f er
- 50 mM sodi um p%%%B@mwhml)-Z{%dIMNa@lﬂS%%ﬁﬂ% miol-bengg aelds (£ ter

and store at 40 I 1 »40): t {yde.; _?y;b_ TOR N A) - 2.2
ng/ mL i n deioni ze%%bﬂﬁasr?grﬁ%@&%ﬁa%%gﬁr%t gﬁg%&gg% ' Igiel;%q S%H?[gg a%’en
thawed) will sel f5-Bigdylafiies-242v@ gkdichloos-pbenyl)Fy,pidibydry;1 H-iseingdol-6¢ i on

shoul d be stored until no _lag phase is seen in the assay. 1251-| abel edAf3
(1- 4030 - 150Memmokberasitadid; n 100% acetonitrile -0. 1%

2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino}-5-

methoxy-benzoic acid;
4-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-
isophthalic acid;
15 2-(2-Biphenyl-4-yl-2,3-dihydro-1H-isoindol-5-ylamino)-benzoic acid,
2-[2-(3,4-Dimethoxy-phenyl}-2,3-dihydro-1H-isoindol-5-ylamino}-
benzoic acid; |
2-[2-(3,4-Dihydroxy-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino}-benzoic
acid;
20 2-[2-(3,4-Difluoro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-benzoic
acid;
2-[2-(3-Fluoro-4-methyl-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino}-
benzoic acid;
2-[2-(3,4,5-Trihydroxy-phenyl)-2,3-dihydro- 1H-iscindol-5-ylamino]-
25 benzoic acid;
2-[2-(4-Methy!-3-trifluoromethyl-phenyl)-2,3-dihydro-1H-isoindol-5-
ylamino]-benzoic acid;
2-[2-(3,5-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-benzoic
acid;
30 2-[2-(2,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-benzoic
acid; or
2-[2-(4-Fluoro-3-triflucromethyl-phenyl)-2,3-dihydro-1H-isoindol-5-

ylamino]-benzoic acid.



20 trifluoroacetic acid (TFA) -1%i-nercaptoet hanol (aliquots stored at
-20C). 125l -1 abel ed Af3(1-40) can be made in accordance cedure
(15Bay Rl

set fort thié’ H LeVine, Ill in Neurobiol. Aging, 16:755 I¢h is
her eby i M 67t ed by reference, or this reagent may be PGR/U$madsay3from
Anmer sham ArI ington Heights, Illinois. 25 Final assay conditions: 30 pM

sol uble A 8(1-40) in deionized water in assay buffer + 20-50K cpm

1251 - | abel ed Af (1-40) per assay. Conpofidd to be tested is 5 Decenber 2003
WD 00/ 76969 PCTI UBLXOEJdR0dmdz ,
typically 5-50 nM sto‘?:iélg sug?\ﬂ? g{ﬁ?‘zw@% QJ@%&J&%P%‘&%M%@%S |s <1%
v/iv in the aasva\yo as&sm;pntlwgm'sed)by thiogé¢ slnHed ﬂrarﬁﬂo&ls&ﬁyf&clé thevalifle | S

conpri sed of hg 1251-1,abel ed A1251-1 beI ed /3 (1-40) + 1 pL
of sol ubl e Aﬁontpf’uﬂsf V“i%“%e iy preveqting formatiog,of 3ay %lésP&?teml‘ﬁ@ itsol | owi ng are
the amounts gord fiof OIFIQR AB{ePmBing 1H8 t for 50
assay wel | s. @% Fﬁ 1251- Iabelr(laéd Afpo{ fﬁ%%‘ﬁ.g“ e Hé@%ﬂ@ assay
buf f er> 50 pLaSMIQIbd @nthramsnlomcx):clles Aﬁmyn&és thoehst) The ﬁ;h]@mng asaysiae i xture

above by mX| nent s on.,ice. 2) Pipet 14.5 L of reaction -
mxture into %28%9@?8% Tel%éc il og fb@%d’r"é‘&{rl ene U bottom 96- wel |

mcrotiter plate on ice (Costar 3794). 3) Add 1.7 L of diluted conpound to
be tested to each well in a colum of 15 eight, including solvent control.
Serial 3-fold dilutions from inal) in assay buffer -urea =7
dilutions + zero. Each 96- weII é?%éﬁ.,%wgl@ ® accommodate 11 sanpl es
+ 1 Congo Red control (0.039-5 Mfinal in 2-fold steps). 4) Seal the plate

wi t h al um nusMiYILoID Bessiaes 538619) and i ncubate for 20 10 minutes on ice.
5) Raise the te erature to 37C and |ncubate for 3 to 5 hours (depending on
the ot of tHHaSdk i) dingRadicassaydm fi | m and add 200 pL/wel | of

ice g@f d assay bul&.lfl ggsaWﬁgﬂnhlbltors of self-seeded amyloid fibril growth

Materials:
Stock Solutions:
Assay Buffer - 50 mM sodium phosphate, pH 7.5, 100 mM NaCl. 0.02% NaN3,

1 M urea (filter and store at 4°C)

15 Soluble Af(1-40) peptide (Bachem, Torrance, CA) - 2.2 mg/mL in deionized H»O

(stored in aliquots at -20°C, keep on ice when thawed) will self-seed after 1 week

storage. Typically, the solution should be stored until no lag phase is seen in the

assay.

123]-labeled AP (1-40) - 150K-350K cpm/pL in 100% acetonitrile -0.1%

20 trifluoroacetic acid (TFA) -1% B-mercaptoethanol (aliquots stored at -20°C).
1251 Jabeled A/3(1-40) can be made in accordance with the procedure set forth by
H. LeVine, Il in Neurobiol. Aging, 16:755 (1995), which is hereby incorporated

by reference, or this reagent may be purchased from Amersham, Arlington

Heights, 1llinois.

25 Final assay conditions: 30 UM soluble A (1-40) in deionized water in assay
buffer + 20-50K cpm 1251-labeled A/ (1-40) per assay. Compound to be tested is



urea, collecting the radiolabeled fibrils by vacuumfiltration through 0.2
p.m 25 pore size GWWP filters in 96-well plates (MIIiporg VAGY I

Bedford,w 769 termne the radioactivity of the filtersmg\q%'ﬁsg%?grd

met hods wel'T-"kKhown to those skilled in the art. BASST (Be

Sel f-seeding, ThioflavinT) An assay for inhibitors of self-seeded anyloid
fibril growth 5 Decenmber 2003 WO 00/ 769649 -42 METHODS: PCT/ US00/ 15073
Materials Stock Solutions: Assay Buffer - 50 nM sodi um phosphate, pH 7.5,
100 nmM Nad di€doP2%6MNaiNtsthyisilfolvider @MEO), typicalipn §-50tmiMestadk, 4igh th&othebl e AJ3
(1-40) - 2. /L in deionized H2O (stare in aliquots at -20C, keep on

i ce when thi“wggyowmratwqf@\ég& léﬁlg"i”ﬂé}é‘?(asé?%rage. Typical ly, the

solution should be stored until no |ag phase is seen in the assay. Final

assay condi ty . : oo Walal! t igg assay 10
buffer. @m%%ﬁ%’ %%Qggﬁ/thgﬁl e Ong N&?ssag %I((é/&gl)o?e} ir% c%l%/ig%gédtz%gglzle%g? 50 m\/ly
stock, such25nahelddes f250ahpegn s 01-40] + ANLIObS SNEKR: 4P (T4 W 18,3 PLt he assay.

Assay: Reaction m xture for 50 assays (on ice) conprised of | p.L of
sol ublse Al (atssyuffer par Hsdy. The fylldwing are therammistsyof thitheorfipurieotsiaidgher e t he

he 50" assayf HRIOPIIRERE BYTRENLSF SBBaH It 40) | 675 L assay buffer Assay
Storing on 1o DOB e PR A RN BIadAT T LT Thre each of 50
wel I's of a polystyrsgeagly bhi#gt t om 96-wel | microtiter plate (Corning
25881-96) on ice. 3) Add 1.7 L of diluted conpound to be tested to each
well in a colum HfuLeolghle A# {ie4@)di ng sol vent control. Serial 3-fold
dilutions from1 mM (100 M final) in assay buffer -urea = 7 dilutions +
zero. 10Each ggés\gﬁﬁeﬂ?clyft e can
1) Prepare reaction mixture above by mixing components and storing on ice.
2) Pipet 14.5 L of reaction mixture into each of 50 welis on a polypropyiene
U-bottom 96-well microtiter plate on ice (Costar 3794).
3) Add ‘1.7 uL of diluted compound to be tested to each well in a column of
15 eight, including solvent control. Serial 3-fold dilutions from 1 mM (100 uyM
final) in assay buffer -urea = 7 dilutions + zero. Each 96-well plate can
therefore accommodate 11 samples + 1 Congo Red control (0.039-5 pM final
in 2-fold steps).
4) Seal the plate with aluminum film (Beckman 538619) and incubate for
20 10 minutes on ice.
5) Raise the temperature to 37°C and incubate for 3 to 5 hours (depending on
the lot of the peptide).
6) Remove the aluminum film and add 200 pL/well of ice cold assay buffer with
urea, collecting the radiolabeled fibrils by vacuum filtration through 0.2 pm
25 pore size GVWP filters in 96-well plates (Millipore MAGV N22, Bedford,
MA). Determine the radioactivity of the filters using standard methods well-

known to those skilied in the art.

BASST (Beta-Amyloid Self-seeding, ThioflavinT)
An assay for inhibitors of self-seeded amyloid fibril growth




t herefore accommodate 11 sanples + | Congo Red control (0.039-5 Mfinal 25
in 2-fold steps). 4) Seal the plate with alum numfilm and iﬂ%cgntﬂ%tg 63or 10
m nutes on ice. 5 Raise the tenperature to 37C and incubatse 3 ?o 5
hours (d¥WPH8AE%8Nn the |ot of the peptide). 5 Decenber 200CT/AED0ABHI7TI6969
PCT/ US00/ 15073 -43- 6) Renove the alum numfilmand add 250 pL/well of 5 M
thioflavin T (ThT) [T-3516, Sigma-Aldrich) in 50 mM gl yci ne-NaOH, pH 8.5.
Read fluorescence on a plate reader (e#2= 440 nm 24 nm em = 485 nm 20 nm
withinb5 MMPA Beta-Amloid Pe tide Are ation 5 This assay is used
to provide *of inhibition by a conmpound against the aggregation
behavi or of the beta anyloid peptide. The purpose of this assay is to

provi de a hipghg#ial®! ume nmet hod of assaying the anount of beta anyl oid

aggregati on using an endpoint assay based on filtration. In this assay,
hexaf | uor oi WHFI P) is used to break down 10 the initial anyloid

peptide to ?Bn Sé PRI r=af j o, Wal is high
enough so t%ia aggﬁéerg?tl on gﬁi ‘l““ﬁ’?‘c’%’r&g‘%ﬁ%ﬂt"& gbq’ﬁﬂ\gfg’a@a@ ()')\ll}tr?ésl.e?’l\/ETHCDS:
B- Am |l 0i d Pe {4 j .0 BAPA In a 96-wel | plate (Costar 3794),
ve add 25 pll g Jg%ﬁgﬁgéhﬁ i 15 pH 6.0, 10 L 0.5 ny/nL AD (1-40)
peptide in 20% HFIP + 0.1 pL/assay radioiodinated 1251 AD (1-40) [1251

A3(1-40)], Sathile ASql-40he 2C0MmpPAKID Gh ﬂ@ioh‘ﬁ.edﬁzﬂ Glorstimalidquigs af-260C idepi t h a
concentration of DVSO <1% Then, we incubate for 2 to 4 hours at room
t enper at ur e.on\ée shep thaveed) edll selfsecti dfter A0Qe¢l stofagb OT ypkallyh dedodhitionbuf f er

pH 6.0, and filter it through a 0.2 m96-well filter plate 20 (MIIlipore
MAGU N22) . oyl B stored P lagmgﬁ%e ijiSeen 96 g%AYof the same phosphate
buffer. Aggregation was detected on a M crobeta counter after inpregnating

the filters b EidBlorsl 4600 4hvRsRY Ra0PH! Gesdrishd htePREkgEPUNd. BATYM
ASSAY METHODS: 29%@Requi red ADQ??- 42?(6&43;?0%% Pelg% de§ evvas dr}?ed from
its 10 buffer. Compound to be tested is dissolved in DMSO, typically 5-50 mM stock,

such that the final concentration of DMSO is <1% v/v in the assay.

Assay: Reaction mixture for 50 assays (on ice) comprised of 1 pL of soluble
AB(1-40) + 13.5 pL assay buffer per assay. The following are the amounts of the
components of the reaction mixture that result in each of the 50 assay wells.
15 50 uL soluble 45 (1-40)
675 ul. assay buffer

Assay Method

1) Prepare the reaction mix above by mixing the components and storing on ice.

2) Pipet 14.5 puL of reaction mixture into each of 50 wells of a polystyrene

20 U-bottom 96-well microtiter plate (Corning 25881-96) on ice.

3) Add 1.7 pL of diluted compound to be tested to each well in a column of
eight, including solvent control. Serial 3-fold dilutions from 1 mM (100 uM
final) in assay buffer -urea = 7 dilutions + zero. Each 96-well plate can
therefore accommodate 11 samples + 1 Congo Red control (0.039-5 pM final

25 in 2-fold steps).

4) Seal the plate with aluminum film and incubate for 10 minutes on ice.

5) Raise the temperature to 37°C and incubate for 3 to 5 hours (depends on the
lot of the peptide).



hexaf | uor oi sopropanol (HFIP) stock solution. The AD (1-42) was dissolved in
di met hyl sul f oxi de (DMSO) and then m xed with phosphate buff e(,eeg)b% d'Oge
(PBS) (QHOKH 60 The m xed AD (1-42) solution was filtere CE; sh/Ey7f 0.2 PM
Omi pore nmenbrane syringe filter (MIIlipore, Bedford, MA). The conpound to
be tested in 5 Decenber 2003 WO 00/ 76969 PCT/ USOQ 15073 -44- DVSO (50 times
concentrate) was put into each well (0_pgliL/well) of a 96-well plate. The
AP (1-42) solution was added into each well (24.5 p.L/well). The plate was
centrifuged @t RenRNE tig dlomiduntiinnted add 56 ntibeli efis aM gidldvor TI(THEY (AJ3
1-42; final concentration 100 M. 5 After | ncubatiOﬁ\ﬁ;irgh%fal gvi n T gThT) (30
M sol ution i n[Gt3pdbrigmaaildrpghifins0 mMielycige-Nalid\p daHoresE T ach

wel | (250 p.L/wel|l f ce Beasur : : 485/ 20
o using & 1 UBeala REAREFAEERENAED o R A 4fio0 b litln ShictlRs

cal cul ated as the reduction of fluorescence with the follow ng fornmula: 10
I nhibition (B3 i A id(Papiide Appoagadony { F(AJ3) - F (sol vent +conpound) } x

100 The |C5OS (conc_er;t at_i on of tco oundfr ui.reg to cause,a 50%

i nhi bi%ion of aggfBi§assayisusd e PEoY! ‘i‘g{égﬂ’rﬁﬁ Hﬁé%f igB by 3, CPFRGUNY g1 am usi ng
the follow pg: (o | Edtidelt WO di ff erent
experinments | 1&?%p¢§%§?gm%%ﬁP%ﬁ%F%%E5%??@ Iio%t fOOI{ 1+ (x/1C50)n),

X = concentr at i onThé pirpssecaf this mpwayris tq pMoyvidel (dsghgmyolume meghad ofcoef fi ci ent .
Represent ati ve conpounds of .Fornul a .l have exhi bited inhibi

activities (3563088 Qg Pfg‘?’r? QB’é’ﬁPd FERERFHY! ‘bﬁ’%?‘é?nﬂ%ﬁﬁ a&i%%sgﬁoq n the
foregoiNg  a5sAKAioRNR thRSdySholaflubRIGESASE (FIFIP) s fib breakdbesent at i ve
conpounds of tﬁe lgr esent inal\yent iaon are shown iIn T(?lbl e 1 below. WD 00/ 76969

5 Decttrber 21h83nitiGhMYISHpepEi6d 8 a2 monomer state and use a concentration of 33 uM

which is high enough so that aggregation will occur at pH 6.0 in several hours.

METHODS:

B-Amyloid Peptide Aggregation, pH 6.0 (BAPA)
In a 96-well plate (Costar 3794), we add 25 pL. 50 mM Phosphate Buffer,

15 pH 6.0, 10 pL 0.5 mg/mL AR (1-40) peptide in 20% HFIP + 0.1 pl./assay
radioiodinated 1251 AB (1-40) [1251 AB(1-40)], and 1 pL of the compound to be
tested starting at 50 mM with a concentration of DMSO <1%. Then, we incubate
for 2 to 4 hours at room temperature. We stop the reaction with 200 pL of 50 mM
phosphate buffer, pH 6.0, and filter it through a 0.2 pm 96-well filter plate

20 (Millipore MAGU N22). We wash the filter plate with 100 pL of the same
phosphate buffer. Aggregation was detected on a Microbeta counter after

impregnating the filters with Meltilex (1450-441) and is corrected for background.

BATYM ASSAY

METHODS:

25 Required AB (1-42)(California Peptide) was dried from its
hexafluoroisopropanol (HFIP) stock solution. The AP (1-42) was dissolved in
dimethylsulfoxide (DMSO) and then mixed with phosphate buffered saline (PBS)
(pH 7.4). The mixed AP (1-42) solution was filtered through a 0.2 pM Omnipore
membrane syringe filter (Millipore, Bedford, MA). The compound to be tested in



-45- TABLE 1 Anyloid Inhibitory Activity Exanple BASSR No. |IC50 M BASST
BATYM BAPA | C50 PM | C50 pM I C50 M 15, 6, 10, 5 (P)2,1.6 (Pgégceglbg@ogg 30, 20
(93,3 (Q46.4 (Q >100,15 (R 15,15 (R)59.7 (R) 230,7.5,102,2, 21

315, 6. 2, WOL076 %5 4.5,3, 2.117.464 10, 12 412, 11, 11 (P)2, PET@O@/P;%. 1
(P)101 (P) 15, 15, 15, (Q2 (Q22.2 (Q>100, 93 (Q 55,4 1,33, 3,311. 4 67,
7, 12 (P)1 (P)13.5 (P)14 4, 5 (Q1.5 (Q14.6 (Q 790, 80, >1001.137.328
8>100, >100133.419 9>100 (ppt), >1001.5%4-913 10100, 58, 55, 70334.616

112.5, 3.8, (2. 8 >1 1 (P)1
(P)90.2, 60 ﬁ%@? 85?2‘ 'EIE% 9%%6&%‘638 %@ ‘R@’ éa?%v%@"(%@@éd%éé& >100
(R 11 (R) SZ15AThe AR 420 3b1idn (s 2dldd & ath v&éﬂ(zﬁ SluRiwellS The piite8.
1.012. 6>100 ‘155100, >1000.632.5>100 16>100, >100 (ppt)1.829.586 1720 (ppt),
801. 52040 was centnfuged at 1,000 g for 5 minutes and incubated at 37°C for 1 day
(AP 1-42; final concentration 100 uM).
5 After incubation Thioflavin T (ThT) (30 pM) solution in glycine-NaOH
buffer (pH 8.5, 50 mM) was added into each well (250 pL/well), fluorescence was
measured (ex. 440/20 nm; em 485/20 nm) using 2 fluorescence plate reader. The

inhibitory activity was calculated as the reduction of fluorescence with the

following formuia:
10 Inhibition (%) = {(F(AB)-F(AB-+compound)}/{F(AB)-F (solvent+compound)} x 100
The IC50s (concentration of test compound required to cause a 50%

ihibition of aggregation) were calculated by a curve fitting program using the
following equation. The data were obtained from two different experiments in

triplicate.

15 Inhibition (x) = 100-100/{1 + (x/IC50)"},

X = concentration of tested compound (M),
IC50=(M),
n = Hill coefficient.
Representative compounds of Formula I have exhibited inhibitory
20 activities (ICs() ranging from about 1 pM to greater than 100 pM in the foregoing

assays. The results of these assays for specific representative compounds of the

present invention are shown in Table 1 below.



5 Decenber 2003 WO 00/ 76969 PCT/ US00115073 -46 TABLE 1 (cant)

Exanpl eBASSRBASSTBATYMBAPA No. | C50 pM C50 M C50 PMLC50 ! AM pecember 2003

187( ppt )., 4 1.0,0.616.697 1.1 (v-shape) 191 (v-shape

(v-shapéyoﬁgg?g%zll.beso 217, 2.2, 2.00.79.64>60 2210, ‘)%‘J’Ug“j"és §6

284>60 23>100, 50, 703, 2,234.162 245, 18, 180.8, 0.3, 0 3 25>100 (ppt),

>100, >10015>10025 26>1 00 (ppt)1064. 9_%9 A letter in parentheses after

particular value indicates the ot of t conmpound tested. For exanple, 10

(P) indicates that compound tested V\MLEm Lot P_If no lot is specified,

the |l ot of the conpound was Lot P. P, S,.and T are different lots of

the conpound. 5 The invention M@MlmmAail‘é‘B’ shown good activity in

standard Il% SaSSaysy ?,‘(ggﬂ)m y used BES g»fal Uat g A FMS TORLFRT df seases
g9

related to gatl on of anyloid proteins, especially Al zherner's di sease
and ot her amN@l doses. I03;qM assay, d,pMI pr ot{es@pMs in 'ﬂ% guvnt o the
spl een of m ce by subcutaneous injections of silver nitrate, Freund's

conpl ete adj uvant, andsag) 1005i(P} r aveno@slier(Pect i onliod (ia)nyl oi d Enhanci ng
factor. Silver nitrate is adm.nistered day thro h Day 11. Test
compounds are adm ni st er3®#% &t he nice %Iéf star‘{q‘h n Day 1 through Day
11. On Day 12, the ani ngf rysacrifi d th ens are renoved,

hi st ol ogi cal | y prepar e(rj@w?tlgi@'gd W th jé%ngo a(@ai';r?d‘ﬁglpe percent area of

t he spleen occ@®pi ed by BOyESyithgent, Coidgl, 2ed st ai ied anyloid is

3 15,62,3.1,4,6, 4.5, 3,21 174 64
10, 12
4 12, 11, 11 (P) 2,2,2(P) 26.1 (P) 101 (P)
15,15, 15, (Q) 2 (Q) 222(Q) >100, 93 (Q)
541,3 3,3,3 11.4
6 7,7, 12 (P) 1(P) 13.5 (P) 14
4,5(Q 1.5 (Q) 14.6 (Q
7 90, 80, >100 1.1 37.3 28
>100, >100 1 33.4 19
9 >100 (ppt), >100 1.5 329 13
10 100, 58, 55, 70 3 34.6 16
11 2.5,3.8,52 1.2(®) 0.8, 1 12.6 >100
12 >100 (ppt) 1.1 11.7 5
13 >100 (P) 1(P) 902,60 (P)  4,21()
>100(Q) 8(Q >100 (Q) 32(Q)
>100 (R) 30 (R) >100 (R) 11 R)
52 (S) 4(S) 79.7 (S)
60 (T) 2(T) 83 (T)
14 25,1.2,3.8,5.2 0.8, 1.0 12.6 >100
15 >100, >100 0.6 32.5 >100
16 >100, >100 (ppt) 1.8 29.5 86

17 20 (ppt), 80 1.5 20 40




15 quantitated m croscopically. Another in vivo assay in which the

i nvention conpounds have been evaluated uses transgeni c N eg.embRer0dkCe
bear a human f -anyloid precursor 5 Decenber 2003 WO 00/76969

PCTI USOQ4 &394 6547~ prot ein transgene with a prior pronoter, as described
by Hsiao et & "Correlative Menory Deficits, A R El evat ESH/USIHESWERy | oi d
Pl aques in Tr ansgeni c Mce," Science 1966; 274 99-102. These transgenic
m ce devel op 13-anyl oid deposits at p‘géut 9 nmont hs of age. By 15 nonths,
di ffuse and conpact senile plaques are 5 abundant, primarily in the

neocortex, olfactory bulb, and hi ppmm)p@gonwventl on conpounds are
admi ni st er heginning at the age of 8 nopths _(just

ed—orally to the mce
prior to thd&*gRwpde  of ar’ry]f-"ésaRdeposHs)Béx&STcontl BATYM or s&RAPAI nont hs
(up to aboutpgge 14-18 nths). The a re cr| nd t he
brains are rermved The@ of arryl @"ﬁﬂat he}% qﬂ%ﬁt at ed both .

hi st ol ogi calTyglo—amnd b Hy— v) tat tabH-shes—t-hat
representati véﬁ I nventi oj@gﬁp%hsr:ds ar e‘j §’a§p’| % :{‘gﬁdard assgg/s used to
nmeasur e inhi bils on of pr.oteishaggygr egati ony gThe corrgpgmds exhishigt excel I ent
specificity, for exanple, as shown in the BASST assay, as well as the
BATYM and BAPA assays. 'Iih(é"%ﬁ?)ounds are thus useful 15 to clinically

i nhibit amyloid protein a@gsrgg%tl on and to i mage anyl oi d deposits for

di agnosti c use. The conpoun é‘ be used in the form of pharnmaceuti cal
formul ati ons, 28nd the fol I>MiOng exanpl es 2l l ustratejtypi cal cogpositions.
EXAMPLE 27 Tal%I et Fornul ation Ingredl ent Anount Congound of Exanple 1 50 ng
Lact ose 80 ngy ICornstarc’ﬁ?(%c?r m x) 10 mP-7Cornstar%f4(for pastd) 8 ng

Magnesi um St eghate (1%, 02 rrg 20 The,conpound gf Exanpl is m xed
with the |actose and cor nstair ]%% t&ez 84 %60

23 >100, 50, 70 3,2,2 34.1 62

24 5,18, 18 0.8, 0.3, 0.3

25 >100 (ppt), >100, >100 15 >100 25

26 >100 (ppt) 10 64.9 >60

A letter in parentheses after particular value indicates the lot of the
compound tested. For example, 10 (P) indicates that compound tested was from
Lot P. If no lot is specified, the lot of the compound was Lot P. P, Q,R, S,and T
are different lots of the compound.
5 The invention compounds have also shown good activity in standard
In vivo assays commonly used to evaluate agents to treat diseases related to
aggregation of amyloid proteins, especially Alzheimer’s disease and other
amyloidoses. In one assay, amyloid protein is induced into the spleen of mice by
subcutaneous injections of silver nitrate, Freund’s complete adjuvant, and an
10 intravenous injection of amyloid enhancing factor. Silver nitrate is administered
each day through Day 11. Test compounds are administered to the mice daily
starting on Day 1 through Day 11. On Day 12, the animals are sacrificed, and the
spleens are removed, histologically prepared, stained with Congo red, and the
percent area of the spleen occupied by birefringent, Congo red-stained amyloid is
15 quantitated microscopically.
Another in vivo assay in which the invention compounds have been

evaluated uses transgenic mice. The mice bear a human B-amyloid precursor



m x) and bl ended to uniformty to a powder. The cornstarch (for paste) is
suspended in 6 nL of water and heated with stirring to forpp.QasteoszThe
paste i gyo gydech to the m xed powder, and the m xture is gcanwdophssds The wet
granul es are 5 Decenber 2003 WD 00/ 76969 PCT/ USOQ' 15073 -48- passed through
a No. 8 hard screen and dried at 50C. The mxture is lubricated wth 1%
magnesi um st earate and conpressed intoga tablet. The tablets are

adm nistered to a patient at the rate of | to 4 each day fQr prevention of
anyl oi d  prosetsintransgensgeith » prigheromasen ApdescbedyHeanet als ‘g?"s'gé@é‘? 5

EXAMPLE 28 P t l.. Sql pi.i N | Ut 7 s I I I
2nd 200 . Mema: ety & FledRuh afa 2ndhiuHladles b Prasediic gy Sne 91 ¥E0
mxture is ﬁéﬁcéquamém%gﬂ% n@mﬂ' ficaffict @eiSp Pidniyibiddlepeditsaiti ¢ aci d.

The volune 1s adjusted to th 10 water for IUH ection. The solution
is sterilizabdut 9 ndnts dflage By 15 monthspdififues andecrghpact samilgiplaaugs 2¢0 nl (40 ny

of Conmpound, No, 8),.and sealed under nitrogen. The. solution is..
adni i st er @@“B@qtrﬁ%ﬁrﬁﬁﬁnf %OB%JI%RI}%%‘W?%I?‘?’&&H?W&%%B% Irif'!l‘r’e?1 HOR ot ¢i noma
of the thyf%oﬁﬂ@s&r@aeﬁﬁﬂs fed TR} {HRRE mitYdRidng & the aBebEd nfomktiul at i on

t!
Ten mlligrans of 2-{4-[3-(3,4-dichloro-phenyl )pr_opgl ] phenyl ami no} benzoic
acid is m Xt piicHtotherbnsst ofaroplpiddepogits)@ad cantinumg tog seyeraldponthe (Mhsed

ol yner adhesive cont.ajnin Si_nou - 1.i.nki : m xture is
gppI/i ed to QR ng@gﬁq@oﬁgai‘[ﬁﬁa ﬁﬁ%gﬁ%n%cgg%%e@qﬁ gbm;glﬁgper back of
a 20 pati enenloQtd. Sieladiae of AheREEinithe BidikRiquahtiamd lwitlihiswlygieallyopat hy.  The

i nvention and the manner and process of making and using it, are now
descl@ bed ianddhiethemi¢dlly. cl ear, concise, and exact terms as to enabl e any

person skilled | h rf t ' ' LS : 3BGhdisge t he sane.
It is to be undtg%ébc?gﬁadﬁﬁa Spa[bﬁgﬂe%g}rl%;rgﬁ%&g%@g??‘%gtslaggg?grredj e?rbodi ment s
of the presgiive 2bstaiideed hisays wed tb fasure ditfibiciat iof psotemaghregatiote Thiger ei n

Wi t hout departing fromthe spirit _or scope of the, present in tion as set
forth in tp[@n@pqg%ﬁ%gxlﬁ'bit ngpeﬂlpgmpgpiﬁy{ty, f%r Fe)xample, as shgwn in ﬂ)e fiA&gﬁl

assay, as well as the BATYM and BAPA assays. The compounds are thus useful

15 to clinically inhibit amyloid protein aggregation and to image amyloid deposits for
diagnostic use. The compounds will be used in the form of pharmaceutical

formulations, and the following examples illustrate typical compositions.

EXAMPLE 27
Tablet Formulation
Ingredient Amount
Compound of Example 1 50 mg
Lactose | 80 mg
Cormmnstarch (for mix) 10 mg
Cornstarch (for paste) 8 mg
Magnesium Stearate (1%) 2 mg
150 mg
20 The compound of Example 1 is mixed with the lactose and cornstarch (for

mix) and blended to uniformity to a powder. The cornstarch (for paste) is
suspended in 6 mL of water and heated with stirring to form a paste. The paste is

added to the mixed powder, and the mixture is granqlated. The wet granules are



poi nt out and distinctly claimthe subject matter regarded as invention,
the follow ng clains conclude this specification. WO 00/ 7696&nddrdebAl M5
What is claiped is: 1. Compounds having the Formula 1: 5 Decenber 2003

PCTI USOV9987%96% 5 10 or the pharmaceutical |y acceptabl e FAWUSHRETROF
wherein X is phenyl or substituted phenyl; Y is phenyl, substituted phenyl,
pyridyl, or substituted pyridyl; mhereln substituted phenyl and
substituted pyridyl can have from 1 to4¥-substituent s, each independently

| ected f ; , 1 CNHR" ,
SehsoLed, 1 9B PRnGIRENG kol Syl on s CITibleis M)
- ( CH2) nCO2 Hwith( m@a@éﬂ% steafite i B’Bmpte(skécbﬂmd) e tabl¢t CFR9 tublets drezol e,

decahydr oi soqui nol i i m.dazol.e, - 2 m dazol e, -CH=CH _tetrazol e,
il figfe d&%f%ﬁte tﬁaﬁémw‘-m a?ﬁleF&t rfGéW?“thr%ﬂ%‘éen or

Cl1- Coal kyl ; H(ﬂ@l“ | usive. R' is hydrogen,
Cl- Coal kyl , ?dl&in g@Fé{gaﬂoﬂ%ﬂﬂ? d“gg%%‘ér fkyl -CF3, or phenyl. 2.

A conpound |n accordance W th CI aiml wherein 25 X i s substituted phenyl
and tRe substituted phenyl has fr0|§)g_“,u§/ﬁ,]_,]§‘28

Parenteral Solution

In a solution of 700 mL of propylene glycol and 200 mL of water for
injection is added 20.0 g of Compound No. 9. The mixture is stirred and the pH is
adjusted to 5.5 with hydrochloric acid. The volume is adjusted to 1000 mL with

10 water for injection. The solution is sterilized, filled into 5.0 mL ampoules, each
containing 2.0 mL (40 mg of Compound No. 8), and sealed under nitrogen. The
solution is administered by injection to a patient suffering from medullary

carcinoma of the thyroid and in need of treatment.

EXAMPLE 29
15 Patch Formulation

Ten milligrams of 2-{4-[3-(3,4-dichloro-phenyl)propyl]phenylamino}
benzoic acid is mixed with 1 mL of propylene glycol and 2 pg of acrylic-based

polymer adhesive containing a resinous cross-linking agent. The mixture is

applied to an impermeable backing (30 cm2) and applied to the upper back of a
20 patient for sustained release treatment of amyloid polyneuropathy.

The invention and the manner and process of making and using it, are now
described in such full, clear, concise, and exact terms as to enable any person
skilled in the art to which it pertains, to make and use the same. It is to be
understood that the foregoing describes preferred embodiments of the present

25 invention and that modifications may be made therein without departing from the
spirit or scope of the present invention as set forth in the claims. To particularly
point out and distinctly claim the subject matter regarded as invention, the

following claims conclude this specification.



3 substituents independently selected from -OCl-C6al kyl, hal ogen,

Cl- Coal kyl, -CF3, or phenyl. 5 Decenber 2003 WD 00/ 76969 gﬂg%%‘btgsg@&won
-50- 3. woemreund in accordance with Claiml wherein Y iscHuU 5073t ed
phenyl and the substituted phenyl has from1 to 3 substituents

i ndependently selected from-CO2H, NO2, -0OC 1-C 12 alkyl, -CN, tetrazole,
-(CH2) nCO2H, -SM2NR&R2, -CF3, im dazolgy- -(CH2)n-tetrazole, -(CH2)n

i mdazole, -CH=CH tetrazole, or -CH=CH.i m dazole. 4. A conpound in
accordance with laim1 wherein Y i s @M%+t uted phenyl and the substituted
phenyl has froml| to 3 substituents, one of which is selected from -CO2H.
10 5. A conpound in accordance with Claim4 wherein the -CO2H group is

| ocat ed at tWhatds glaimied ish of t he phenyl ring. 6. A conpound in accordance
with Claim2 wherein th ubst | nyl has two chlorine substituents
| ocat ed at t%he 3 P%ngﬁgf‘flﬁ%#\%e%(ﬁ-ﬂ}@%ﬁphenyI ring. 15 7. Conpounds
having the Formula 1: 20 25 Rl | N Y | or thelpharnaceutically acceptable
salts thereof, wherein X is phenyl or substiﬁ‘ut ed phenyl, wherein when X

- is substituted phenyl, the substitujed nylapas froml to I
N
XN Y

5 or the pharmaceutically acceptable salts thereof,

wherein

X is phenyl or substituted phenyl;

Y is phenyl, substituted phenyl, pyridyl, or substituted pyridyl;

wherein substituted phenyl and substituted pyridyl can have from 1 to
10 4 substituents, each independently selected from -OC1-Cy2alkyl,

O o0 0 O
|

10
halogen, -C1-Cgalky!, phenyl, -CNHR", -CNH-S-R’, -S-R,

.
15 0 0

-CO4H, -CO5R1, -NO,, -CF3, -CN, -NR1R2, -(CH),CO5H,
~(CH),COoR1, -SO,NRIRZ, tetrazole, -(CHp)p-tetrazole,
decahydroisoquinoline, imidazole, -(CHp);, imidazole, -CH=CH-
tetrazole, -CH=CH-imidazole, or phenyl;
20 R! and R2 independently are hydrogen or C1-Cgalkyl; and
each n is independently O to S inclusive.
R is hydrogen, C1-Cgalkyl, or phenyl; and

R’ is hydrogen, C1-Cgalkyl, -CF3, or phenyl.

2. A compound in accordance with Claim 1 wherein
25 X is substituted phenyl and the substituted phenyl has from 1 to
3 substituents independently selected from -OC1-Cgalkyl, halogen,

C1-Cegalkyl, -CF3, or phenyl.



4 substituents independently selected from -CCl-C6al kyl, hal ogen, C

1- Ceal kyl, -CF3, or phenyl; Y is phenyl or substituted pheglml:cen}gglejoggn when
Y i s substituted phenyl , the substitut ed phenyl has from1l to

subst i t Y¥RPY76%Yependent |y sel ected from - CCRH, -NC2, WO BGT!IEQBEO'&l d;

-51- -0OC1-Cl2al kyl, -CN, -CF3, -(CH2)nCO2H, -SO2NR1R2, tetrazole,

-(CH2) n-tetrazole, imdazole, -(CH2)n im dazole, CH:CH-tetrazoIe or
-CHCH i mdazole; R and R2 |ndependen't59y are hydrogen or Cl-C6al kyl; and

5 each n isgindepg Wﬁd conpounds:

2-[2-(2, 3, 4 Tri met ho eny (%%Qg&ﬁsﬁ f&'l ;Fglﬁndol 5-yl am no] - benzoi c
acid; 5-Nitro-2- 1‘{215(sn_?bshtutﬁdmhenﬁhh@ﬂmghhﬂuhﬁedm}ﬁnﬂlﬂayﬁrom Itb i soi ndol - 10

> yham nol benzol o acl ﬂ;;aﬁé%ﬁéﬁé’ﬁ%‘gﬁénﬁ'a%tﬁféé%ééﬁ% V585 N g
2-[2-(3,4-D chl orophen 67) 3-di hydro-1 H-isoindol- 5-ylam no nzoi c acid; -
15 2-[2-(3, 4-Di chl oropé ay¢)2 akgl, dfPNytﬂrézq!m(%izwz ﬁ%miﬂ

1 sl ndol - 6yl am nol “CESEIHERY: ofHOnS g CHndm Gzpls. (GHi=CH- -
becgg%gfhgg%g) - I%CEI%'/ ngfgy %79,| %ﬁ-sef-lqmiéazole}/l am no] benzoic 20 acid; 25 30 5
2-[ 2- (4- Chl orophenyl ) -2, 3-di hydr o- JH i soi ndol - 5-yl am no] benzoi c
4, A compound in accordance with Claim 1 wherein
Y is substituted phenyl and the substituted phenyl has from 1 to
3 substituents, one of which is selected from -CO,H.

10 5. A compound in accordance with Claim 4 wherein the -CO;H group is

located at the 2-position of the phenyl ring.

6. A compound in accordance with Claim 2 wherein the substituted phenyl
has two chlorine substituents located at the 3 and 4 positions of the phenyl

ring.

15 7. Compounds having the Formula I:

or the pharmaceutically acceptable salts thereof,
wherein
X ié phenyl or substituted phenyl,
20 wherein when X is substituted phenyl, the substituted phenyl has from 1 to
4 substituents independently selected from -OC1-Cgalkyl, halogen,

C,-Cgalkyl, -CF3, or phenyl;
Y is phenyl or substituted phenyl,

wherein when Y is substituted phenyl, the substituted phenyl has from 1 to
25 4 substituents independently selected from -CO5H, -NO»,



- (3, 4-Di net hyl phenyl )-2,3 -di hydro-1 H-isoi ndol - 5-ylam no] benzoic
[

2-[2-(4-Chl oro- 3- trlfl tor omet hyl phenyl ) - 2, 3- di hydro- k ot 50i Hdel -
am no] benzoi ¢ aci d;

- Bi 699 y| - 2, 3-di hydr o- | Hi soi ndol - 5- yl anmi no] benZ&TEUSBATH3 or
-(3-Chl orophenyl) 2, 3-di hydro-1 Hisoindol-5-ylam no]-5- nitro-benzoic
5 Decenber 2003 V\D 00/ 76969 -52 /USOO’ 15073 9. The conpounds:
- Phenyl - 2, 3-di hydro- | Hi soi ndol - am no) - benzoi c aci d;
tr

- (
2-(2-ph I d;
[N2 (g 4- E)ICIEI)| gp)c/) pheﬁg )ég@(ydl ﬁ%rgﬁ 3?‘%%5&6}’@5 yl“am %I ¢ ac °

b tril 2- (3, 4% | - 5-yl 2-
et azol y oneny )%ﬂ%@‘?°r‘%‘%ﬁ%’“{’f"‘g-%“‘g*h"i%?éf%%%ky‘ﬁ‘mg‘* ai ot o

H i soi ndol - 5-yl ami no] -cﬁgcm@&xiale-&cgﬁdcmmmaz&e- {
2-[2-(3, 4-Di chl oro-phenyl) - -di hydro- | H-isoi ndol -

yl ami no] - phenyl }RﬂréhﬂlR?fﬂnﬁep’tﬁtI&ltlyZa:r[aﬁyﬂr%geﬁcDCqm@llql;pmﬁnyl )-2, 3 -di hydro-
| Hisoindol-5 -ylamno]-6- nitro-benzoic acid; 15

2-[ 2- §3, 4- Di chl oeschphsripdepeddentigithtpdy inehublvesoi ndol - 5- yl ami no] - 4-

ni tro-benzoi c aci d;

2-[2-(3,4-Di chl oro-phenyl) -2, 3-di hydr o-] H i soi ndol - 5-yl am no] - 3-

ni tro-benzogc aciTfe cdmpbunds3, 4 - Di chl oro-phenyl)-2, 3 -d ihydro-1

212 (3. 4- Di ohl or o- phanigr P SRR TRy Ddos LT 15T S6iPdeY - 5.
5-ylamino}-benzoic acid;
5-Nitro-2-[2-(3,4,5-trimethoxyphenyl)-2,3-dihydro-1H-isoindol-
10 5-ylamino}benzoic acid;
4-Methoxy-5-nitro-2-[2-(3,4,5-trimethoxyphenyl)-2,3-dihydro-1H-
isoindol-5-ylamino]benzoic acid,;
2-[2-(3,4-Dichlorophenyl)-2,3-dihydro-1H-isoindol-
S-ylamino]benzoic acid;
15 2-[2-(3,4-Dichlorophenyl)-2,3-dihydro-1 H-isoindol-5-ylamino]-
5-nitro-benzoic acid;
2-[2-(3,4-Dichlorophenyl)-2,3-dihydro- 1H-isoindol-5-ylamino}-
4-methoxy-5-nitro-benzoic acid; '
2-[2~(3-Chlorophenyl)-2,3-dihydro-1H-isoindol-5-ylamino]benzoic
20 acid;
2-[2-(4-Chlorophenyl)-2,3-dihydro- 1H-isoindol-5-ylamino]benzoic
acid;
2-[2-(3,4-Dimethylpheny!)-2,3-dihydro-1H-isoindol-
5-ylamino]benzoic acid;
25 2-[2~(4-Chloro-3-trifluoromethylphenyl)-2,3-dihydro-1H-isoindol-
S-ylamino]benzoic acid;
2-[2-Biphenyl-4-yl-2,3-dihydro-1H-isoindol-5-ylamino]benzoic
acid; or
2-[2-(3-Chlorophenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-

30 nitro-benzoic acid.



sul f anoyl - benzoi ¢ aci d;

4-[2-(3, 4-Di chl oro-phenyl) -2, 3-di hydro- 1Hi soi ndol - 5-yl am F%éeu}b@%%hal e

acid; 25 3-[2-(3,4-Dichl oro-phenyl)-2, 3-di hydro- 1H i soi ndol -

phthallc acid; 2-[2-(3,4-Dchloro- phenyl) 2, 3-di hydro-
Hi soi nd’!ﬁ’ﬂmﬁ?ﬁ%m no]-5- trifluoronethyl - benzoi ¢ aci d:

2-[2-(3,4-D chl oro-phenyl)-2,3 -di hydro- 1Hi soi ndol - 5-yl am no] -5- 30

|
PCT/US00/15073

am no]

i m dazol - | -yl-benzoic aci d; [ 2- (3, 4-Di chl oro- phenyl )-2, 3-di hydro-1

H-i soi ndol -5-yl]-(2- tetrazol -1 -yl met#t - phenyl ) -ani ne; 5 Decenber 2003 5
WO 00/ 76969 PCT/ lllﬁglg 15 -53- [2-(3,4-Dichloro-phenyl)-2, 3 -dihydro-1
H- i soi ndol - yI ] razol -1 -yl -et hyl)-phenyl]-am ne;

[2-(3,4-Dichloro- phen}ll—()z-lﬁ)eﬁyldz ByaihRird I -Sinii5=-amido) béntdc acid;

tetrazol -1-yl -vinyl) - phenyl
2-

nmet hyl - benzoi c agég

2-

(3,4-Di chl oro-phenyl)-2, 3 -dihydro-1 Hisoindol -
I

t
[
t
[
t
[
5- di ni t r o- benz BERZORRM
i soO

e
2-
3,
H-

tetrazol-1-yl-phenyl)-amine;

(3, 4- Di chl or o- phéer)O-é(%PH@WE%dIthr%éHn@@mdgbWhﬁln@}b@zmc

2-

h

2- (3, 4-Dichl oro- ’phenyl) 2, 3-di hydro-| Hi soi ndol - 5-yl am no] - 3-
hys- benzoi c aci d. qu anemmetpmm)mm-aﬂxyaa) TH-igélndol-5-ylamino]-
2-

5-yl am no] -

3-[2-(3, 4-Di chl oro- phenyl ) -2, 3-di hydro-1
soi ndol -5-yl ami no] [2—’(3,4—chhloro-pheny1)-2,3-d1hydr0-IH-lsomdol- 5-yl1-(2-

{2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-

10 phenyl}-acetic acid;

3-{2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-

ylamino)-phenyl }-propionic acid;

2-[2~(3,4-Dichloro-pheny!)-2,3-dihydro-1H-isoindol-5-ylamino]-6-

nitro-benzoic acid;

15 2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino}-4-

nitro~benzoic acid;

2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-3-

nitro-benzoic acid;

2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-

20 methanesulfonyl-benzoic acid,

2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino}-5-

sulfamoyi-benzoic acid,

4-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-

isophthalic acid;

25 3-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-

phthalic acid;

2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-

trifluoromethyl-benzoic acid;

2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino}-5-

30 imidazol-1-yl-benzoic acid;

[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-y1}-(2-

tetrazol-1-ylmethyl-phenyl)-amine;



met hyl - benzoi c acid; 2-[2-(3,4-D chloro-phenyl)-2, 3 -dihydro-1

H i soi ndol - 5-yl ami no] - 4- net hoxy- benzoi c aci d; §p8chber 2003

2-[ 2- ( Iyd oéMévkd or o- phenyl ) - 2, 3-di hydro- i H-isoi ndol - 5- ylpanrusoishss

pr opoxy-benzoi ¢ aci d;

4- But oxy- 2-[ 2- (3, 4-di chl or o- phenyl ) -2, 3-di hydr o- 1Hi soi ndol - 5-

yl am no] - benzoi ¢ acid; 2-[2-(3, 4-Di chl.ggo-phenyl)-2, 3-di hydro-I Hi soi ndol -5
yl am no] - 4- pentyl oxy-benzoi ¢ aci d;

d; . ..
2-[2- (3, 4- Di chl or o- pHarigi4-Dichipreimhgayd-2134dihyérardBriseingelpiyHoR-@-
hexyl oxy- benzoi i 2-[2-( 3 4- B - 0- phenyl ) - 2, 3-di hydro- 1
o L SR AR L 7 Py )2 0 e

2-[2- (3, 4- D chl or o- phigngl4-Dechioroditeygh) <, 3-dihkyidswql Heisbindol 5 -aii-j2e(2- 4-

octyl oxy-benzoi c acid; 2-[2- Sr; 4-Di chl oro- phenyl ) -2, 3 -di hydro-

| H- i soi ndol - 5- yIt&wazekl=Yl-Vinyrphens]-88¥Si ¢ acid; _ 5 December 2003 WO

00/ 76969 PCTI US0011504 3~ +541: _ 724 -1H-isoindol-5-viaminol-5-

4- Decyl oxy-2-[ 2- (3, 4%?20 rﬁ%?%‘-“% °é%§’f‘?’3yé), %’-Bdclhm(groo- 1 1?—?-1? sooi n%glln-l%o-]

yl am no] - benzoi cmahybberzolc?adi@,of- Di chl or o- phenyl ) - 2, 3-di hydro-] Hi soi ndol -5
yl am no] - 4- i sopropoxy-benzoic acid; 5 . .. .

2-[ 2- (4- Chl or o- phenyl g'I%j(é-"'(}P‘ﬁ!}](ﬂ’F%’Pthﬁlkai3ﬁ€|‘BV‘-i@-“ VARl Y2 MR penzoi ¢

acid; 2-[2-(4- Rt ronet hyl - phenyl )-2, 3 -dihydro-1 Hi soindol -
5-yl am no] - 5- n%g{}@gﬁg%%oygdg‘?d; 2- (2- Bi phenyl -4-yl -2, 3-di hydro- |
Hisoindol -5 -ylam no)-5-nitro- 10 benzoic acid; or

2-[2- (3, 4- Dj qret hyd. - | =2, 3-di hydro-1 Hi soi ndol - 5-yl ani no] -
5-ni tro- benzoi chﬁé? %ﬁﬁ%r)ﬂa

10

2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino}-
3,5-dinitro-benzoic acid;
3-[2-(3,4-Dichioro-phenyl)-2,3-dihydro- 1H-isoindol-5-ylamino]-2-
15 methyl-benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino}-4-
methoxy-benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino}-4-
propoxy-benzoic acid;
20 4-Butoxy-2-[2-(3,4-dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-
ylamino]-benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino}-4-
pentyloxy-benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-4-
25 hexyloxy-benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H—isoindol-5-ylamino]-4-
heptyloxy-benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino)-4-
octyloxy-benzoic acid,;
30 2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-4-

nonyloxy-benzoic acid;



11. The conpounds:

2-[2-(3,4-Di et hyl - phenyl ) - 2, 3-di hydr o- 1H-i soi ndol - 5-yl am n_pjbecel;l’lgerQOOB
5-nitro-benzoi c acid;

2- ( 2- Phawmg ho/2698e di hydro | Hi soi ndol - 5-yl ani no) - benzoi ¢ acp, Rs00/1507
2-[2-(3-Chl oro-phenyl) -2, 3-di hydro-1 Hi soi ndol - 5-yl am no] - ({ 3benzoic
acid; 2-[2-(4-Chloro- phenyl) 2, 3-di hydro-1 H-isoindol -5-yl am no] 5- 20
ni tro-benzoic acid [2-(3, 4-Di chl oro- phegwyl)-2, 3 -dihydro- | Hisoindol -
-yl]-[2-(1 H tetrazol -5-yl)-phenyl]-am ne;

5- Ami no- 2- [ 2- ( 3, 4- di cH-Decylpkey[2)(3 2-dighldrdyphienyi)i2,B-dilsyairaddl-isbindol-5-

yl am no] - benzoi ¢ _aci db %

5-Ni t ro- 2- (2- pher 32} OkberaNci26d:1 H- i soi ndol - 5-yI ani no) - benzoi ¢ aci d;
2-[2-(4-Chloro-3- tl‘lf|2J (quj]

5-ylam no] -5-nitro- ben20| o am%ll}hmgﬁ?%% 5 al@g%ﬁgﬁlﬁ#lﬁbp@ywh%

H- i soi ndol - 5- y| adsapsdpoBy-t@mzeictacid; benzoi ¢ aC| d;

B g E s TRk L P

2- (3 Fl uoro- plﬁﬁwbénz%,@adjdhydro 1H-i soi ndol - 5-yl am no] - benzoi c aci d;

[
it
[
[ 2<(3, 4-Di chl oro- phenélz ’3- di hydro- | Hi soi ndol - 5-yl am no] - 5-
u 4
[
i
i

2-
n
2-
2
f| uor o- benzoic acid -Chloro-3-tnﬂuoromethyl-phenyl)-z 3-dihydro-1H-isoindol-

2- (3, 4-Di chl org gﬁw - di h | H i soi ndol -5-yl am no] - nicotinic
cid. 12. The con&ggn S S)m?f? Iﬂckdnl or o- phenyl ) -2, 3-di hydro- |
H-i soi ndol - 5-yl am no] 2-@- Blpheny1-4-yl-2 3-dihydro-1H-isoindol-5-ylamino)-5-nitro-
10 benzoic acid; or

2-[2-(3,4-Dimethyl-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino}-

S-nitro-benzoic acid.

I
2-
a

11. The compounds:
2-[2-(3,4-Dimethyl-pheny!)-2,3-dihydro-1H-isoindol-5-ylamino]-
15 5-nitro-benzoic acid; )
2-(2-Phenyl-2,3-dihydro-1H-isoindol-5-ylamino)-benzoic ac: .
2-[2-(3-Chloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-
nitro-benzoic acid;
2-[2-(4-Chloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-
20 nitro-benzoic acid
{2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-iscindol-5-y1}-[2-(1H-
tetrazol-5-yl)-phenyl]-amine;
5-Amino-2-[2-(3,4-dichloro-phenyl})-2,3-dihydro-1H-isoindol-5-
ylamino]-benzoic acid;
25 5-Nitro-2-(2-phenyl-2,3-dihydro-1H-isoindol-5-ylamino)-benzoic
acid;
2-[2-(4-Chloro-3-trifluoromethyl-phenyl)-2,3-dihydro- 1H-isoindol-
5-ylamino]-5-nitro-benzoic acid;
2-[2-(3-Fluoro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-
30 nitro-benzoic acid;
2-[2-(3-Methoxy-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-

nitro-benzoic acid;



met hoxy- benzoi c acid; 10
2-[2-(3,4-Dichloro-phenyl)-2, 3-di hydro- 1H i soi ndol - 5-yl am g%e-cgrﬁberfl()%
nitro- be\?é‘htﬂ?ﬁs@i id; 3 . S PCT/US00/15073
Nitro-2 8aR) - 4- (oct ahydr o-i soqui nol i n- 2-yl ) - pheny jr

2, 3-di hydro-1 Hi soi ndol - 5-yl am no} - benzoi ¢ aci d;

2-{2-[ (4aS, 8aR) - 4- (Cct ahydr o-i soqui nol is8: 2-yl ) - phenyl] 2,3 15

di hydr o- 1H i soi ndol - 5-yl am no} - benzoi ¢ aci d;

4-[2-(83, 4-Dichl oro- phemZLﬁ-Euﬁfodpﬁmgﬂ)eﬁ 34d4hyslm-ﬂHaBmEdqli-51manu]10]-m cotinic
acid; 2-[2-(4- D|butyI am_no- phenyl)-2, 3-di hydro-1 H i soindol -

yl ani no] - benzoi c PEBF0IC adig;

no
2-[2-(3-Di butyl am no- p n | 4-Dictdort éﬂgﬂ Qljddihgrgfdjﬂﬂlls&ndmlsamaﬂﬁﬂm]bgnz0| o
acid; 2-[2-(3-Brono- phe y-2,3-dih F i soi ndol - 5-yl am no] - benzoic

acid; 2-[2-(2- Chlﬂnnm—btrmyiz)cidz aaddl hydro 1H i soi ndol - 5-yl am no] - 25 benzoic

acid; _5-Di butyl am no- 2-[L2- 4-.di chl.or ox ro: .

i soi ndol - 5- y| ani no] - béﬁ%@é‘?‘?d?}gor%?]"[e?yl()%ﬁéyb}:ﬂ L 39(%)1%%9??’*}%1110]-

3-di hydr o- 1H i soiyd@hioacyd am no] - 5- net hoxy- benzoi c acid; 30

4-12-(3, 4-Di chl oro-phenyl ) -2, 3-di hydr o- 1Hi soi ndol - 5-yl am no] - isophthalic
acid; 5 Decenber 2003 WD 00/ 76969 PCTI USOQ 15073 -56 2-(2-Bi phenyl -4-yl -

3 -d ihydro;l H-Iih%%%%ﬁés:-yl am no) - benzoic 5 10 15 20 aci d;

2-[2-(3,4-Dichioro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-
methoxy-benzoic acid; |
10 2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro- 1H-isoindol-5-ylamino]-3-
nitro-benzoic acid;
3-Nitro-2- {2-[(4aS,8aR)-4-(octahydro-isoquinolin-2-y1)-phenyl}-
2,3-dihydro-1H-isoindol-5-ylamino}-benzoic acid,
2-{2-[(4a8,8aR)-4~(Octahydro-isoquinolin-2-yl)-phenyl]-2,3-
15 dihydro-1H-isoindol-5-ylamino}-benzoic acid;
4-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino}-
nicotinic acid;
2-[2-(4-Dibutylamino-phenyl)-2,3-dihydro-1H-isoindol-5-
ylamino]-benzoic acid;
20 2-[2-(3-Dibutylamino-phenyl)-2,3-dikydro-1H-isoindol-5-
ylamino}-benzoic acid;
2-[2-(3-Bromo-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-
benzoic acid;
2-[2-(2-Chloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino)-
25 benzoic acid;
5-Dibutylamino-2-[2-(3,4-dichloro-phenyl)-2,3-dihydro-1H-
isoindol-5-ylamino]-benzoic acid;
2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-
methoxy-benzoic acid,;
30 4-[2-(3,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-
isophthalic acid;



2-[2-(3, 4- D nmet hoxy- phenyl)-2, 3-dihydro-1 Hisoindol- 5

benzoi ¢ acid; 2-[2-(3, 4-Di hydr oxy- phenyl ) - 2, 3- di hydr o- 1 ':Ybecember%m
H i soi ndol - 5-yl am no] - benzoic acid; 2-[2- (3 4-Di fl uor o- phenyl )-2, 3

- di hydrWwWoDom%6%oi ndol - 5-yl am no]j - benzoi ¢ aci d; PCT/US00/15073
2-[2-(3-Fl uoro-4-nethyl -phenyl)-2,3 -di hydro- | H-isoindol -

| am no] - benzoic acid; 2-[2-(3,4, 5-Trihydroxy-phenyl)-2,3 -dihydro- |
i soi ndol -5- ylam no] benzoi c acid; -56-

2-(4-Methyl-3-trif] yorone -1LH . .

ndol - 5- yl ani no] - t?’e&z é}p@egg'JﬂyPg?’ aél‘%dom' 'Eioé o@-%aylﬂwgm-lb)ep?m

hydro-1 H-i ggigdol -5 -yl am no] - benzoic acid;

(2, 4-Di chl oro-phenyl )-2,3 -di hydro-1 Hi soi ndol - Gé am no] - benzoic

. 21 [ 2- ( 4- FI uor 0-B[2-(3,4-Dimethosyppenyhdsdriihydros] Hisgindal-3-amdenindol -

am no] - benzqi ¢c_aci dd 2-[2-(3,4,5-Tri met hoxy- phenyl ) -2, 3-di hydr o-

| H i soi ndol - 5- 31& 5898 enzonitrile: or 2-[2-(3-Methoxy-phenyl)-2,3

-di hgdro-1 Hi soi ndol2-f-¢3 £miRedroxp: HE@IPZacdlﬂydr35ll-13501ﬂdlﬂ$ailﬁﬁs¢xﬁi]1l cal
conposition conprising a corrpound of Cllaim1l together with a

phar maceut i cal | penzaieptidbl e carrier, diluent, or excipient therefor. 14. A

use Of & compound of AL bl HEaIBA RS 18 BEBEAS AR
conpound of O aiyghdoit @kidt he manufacture of a nedi cament for inhibi t| ng the

aggregation of anmyloid roteins to forman}érmd deposits. 16. A use of a
| abel ed conpound of G-Ei-G-Flubse-4tmethpkphsnyir2.3rdikyrdra: iipseindok5- f or t he

10 ylamino}-benzoic acid;
2-[2-(3,4,5-Trihydroxy-phenyl)-2,3-dihydro-1H-isoindol-5-

;E‘<

IS

c

U'IQ) NOO_I\.)

i
-[
Oi
-di
[2
id;
-yl

ylamino]-benzoic acid;
2-[2-(4-Methyl-3-trifluoromethyl-phenyl)-2,3-dihydro-1H-
isoindol-5-ylamino]-benzoic acid;
15 2-[2~(3,5-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-
benzoic acid;
2-[2-(2,4-Dichloro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-
benzoic acid;
2-[2-(4-Fluoro-3-trifluoromethyl-phenyl)-2,3-dihydro- 1H-isoindol-
20 5-ylamino]-benzoic acid;
2-[2-(3,4,5-Trimethoxy-phenyl)-2,3-dihydro- 1H-isoindo}-5-
ylamino]-benzonitrile; or
2-[2-(3-Methoxy-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-

benzoic acid.

25 13. A pharmaceutical composition comprising a compound of Claim 1
together with a pharmaceutically acceptable carrier, diluent, or excipient

therefor.

14, A use of a compound of Claim 1 for the manufacture of a medicament for treating

Alzheimer’s disease.

30



5 i magi ng and detection of anyloid deposits. 17. The use of Caim 16
wherein the patient has or is suspected to have Al zheiner's disease. 10
18. The use of Claim 16 wherein the |abel ed conpound is a_radiol abel ed
conpound. 19. The use of O aim 16 wherein the | abel ed conpsuAdci ¥0¢et ect ed

usi ng MRL
57

15. A use of a compound of Claim 1 for the manufacture of a medicament for inhibiting

the aggregation of amyloid proteins to form amyloid deposits.

16. Ause of a labeled compound of Claim 1 for the preparation of diagnostics for the
5 imaging and detection of amyloid deposits.
17. The use of Claim 16 wherein the patient has or is suspected to have Alzheimer’s
disease.
10 18 The use of Claim 16 wherein the labeled compound is a radiolabeled compound.

19. The use of Claim 16 wherein the labeled compound is detected using MRI.





