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{57) Abstract:
Alzheimer's disease using a novel compound of formula (I), wherein X is
phenyl or substituted phenyl; Y is pbenyl, substituted phenyl, pyridyl, or
substituted pyridyl. Also provided is a methed of inhibiting the aggregation
of amyloid proteins using a compound of formula (I) and a method of
imaging amyloid deposits using isoindoline derivatives.

The present invention provides a method of treating



Al zhei nmer' s di sease using a novel conpound of formula (1), 5\11\{?]3 gr%e?.’lg}Bi S
phenyl or substituted phenyl;”Y is phenyl, substituted phenyl, pyridyl, or

substi t WeghAgydel dyl . Al so provided is a nethod of inhibitgcdguédaasers
aggregation of anyloid proteins using a conpound of fornula (1) and a

met hod of inmaging anyl oi d deposits using isoindoline derivatives. 5
Decenber 2003 WO 00/ 76969 PCTI US00/ 15073--1- METHOD OF | NHI BI TI NG AMYLO D
PROTEI N AGGREGATI ON AND | MAG NG AMYLOI D DEPOSI TS USING | S E

DERI VATI VES FMEBHGD PEINHRAIRNOM MY LOTWPRATEIN AGCREGA hod of

i nhi biting amylQi { § i { TIA8eRRs ts. Mre
parti cul a?l y%%WW§§§$%@%%WWW5ng aﬁyl oid

protein aggregation in order to treat Al zheiner's disease using
i soi ndol i ne derivatives. BACKGROUND OF THE | NVENTI ON Anyl oi dosis is a

condition characterized by th LI‘i‘iE ﬁ@,@ t ous 10 insol uble,
%Iéfﬁo a pa ien@.ﬂﬁﬁe

fibrillar proteins in the tissues fibrillar proteins that
conprise the accumul ati ons or deposits are called amyloid proteins. Wile

the particular ot ei ns,.or tj des NGl i yary, the
presence of fibri rf’ﬁfnve%?lbﬁ%?etgﬁg %W&Ih%%logr"éhe]b%ﬂ &W@?p&g\éheet secondary
structsure i SgpRFEBEn A infdiye ixiPRSd Bépaaity.| MbeSparhculaty; kits thvidatiosi t s
formed by the aggregation of 15 anyloid proteins, followed by the further
conbi nat i on relatesdgo praepikedobinhibiting amyloid Brojein@ggiesation s osdedR e of anyl oid
deposi ts has,.been ' i ' - ac€ach wth its particular
associ at ed &%ﬁ%ﬁﬁ?ggﬁﬁkg%s\{%ici’?i@?ﬁ%%gan I(3’\‘/3%‘r, Muckl e- Wl l's syndrone,

i di opat hetic myel ona, anyl oid pol yneuropat hy, anyloid 20 cardi onyopat hy,
system c senil e anyl oidosis, anyloid polyneuropathy, hereditary cerebral

henorr hage wi th anyl oi dosiﬁﬁcﬂéﬂg '&F ‘i’@eﬁ\?@}i 'S syndrone,
I'sease, r'st mann-

Scrapi e, Creutzfeldt-Jacob aru, t raussl er- Schei nker
syndrome, nedullary carcinona of the thyroid, isolated atrial anyloid,

P2-m crogl obul in Ameh Qhhid i ARSI G Y by HEABHRMRAIAGE UG L1 S

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.

.



25 02-anyl oid deposits in nmuscle wasting disease, sickle cell anem a,

Par ki nson's disease, and Islets of Langerhans di abetes Typ®ectdmbensadsi nona.
5 Decenber 2003 WO 00/ 76969 PCTI USO0/ 15073 -2- Al zheiner's disease is a
degener aW@eo/m969 n di sorder characterized clinically by prmsfessmheesl oss of
menory, cognition, reasoning, judgenent, and enotional stability that
gradually leads to nental deterioration and ultimately death. Because

Al zhei nmer' s di sease and rel at ed degener agive brain disorders are a 5 maj or

medi cal issue for lﬁn i_ncr,egsi ngl.y agi ng popul ation, the need for new
treatnents and netMERRMEDH dirasgAba Aegpnerativebsan dispedes charaetetized A sinpl e,

noni nvasi ve ; I I in is sitis in a
pati ent has ggltélﬁmej}éfg)gﬂc%%ssgﬁéﬂlﬁ og?feésens ’In‘JS;/dgtn ggeotné%lawh%f’g%%fe& o ? E:ldeposi ts
[ nvﬁl \d/eshhi sbmb_tighaiaastabéiityltl;kat igsadohllpleagsio mentaldagrdoration sid ﬁlkilmatﬁpt h 18 f
. post mor { eAFIaBFLR A Ehgics s iteass HRLTeH LA BRRE Y& RSP GBPRETS 4091 vo |
difficglt, agatdienegpasi gygﬂ[? f [ I rties (ie,
densi t§ and vvzﬂ er cont e*ﬁs?)é f(grsyﬁ\ﬁﬁgr m; gl?iagg{%?s(&ﬁ%??g’%?gg?do@#ggg anyl oi d
deposits di rgcnthécmﬁsandgn' cthgdadoh Eg\i_?gﬁosiﬁﬂmad)b 'mdgr_sngi mgdédl)) and )
deteot od anyl of a- doHEGTE SOBMMS e O Pt SRR B D dDPR G RBTD e, 1 n
gddl tion, ef BgydshsiPa bateak hiyBeRiete dRPQichS P%J&Qtlﬁ%&ﬂ%%?&m?ﬁﬁ&’m anyl oi d
protein, or ‘other probe nolecules has grow ed sone selectivity on the
peri phery of deposgs gyvolwsgthistelogipaloanalysis dfdiopsyar aitopgy nytarfaly. Bethue

interi . 20 ol L | d | t i [ t [ f
| gt M0 and” PGS ekt rEY ek HoserBatd A aRpas oy HE uerd o o, 1

woul d be use?‘bdtmbﬁehﬁd&@gnoggnpounds that inhibit the aggregation of anyloid
proteins to formanyl oid deposits. SUMVARY OF THE | NVENTI ON 25 The present
i nvention provi dedhegigetimasingnfiamylaid depesitain yivo is difficult, as the deposits

have many of the same physical properties (ie, density and water content) as
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,



Rl I NYI

or the pharmaceutically acceptable salts thereof, W 00/76969

-3 5 Decenber 2003 PCTIUSOO 15073 wherein X is phenyl or s5$¢bsivet 2008d

phenyl ;

wWolod/78dseny! , substituted phenyl, pyridyl, or subspctraksesisoysidyl;

wherein substituted phenyl and substituted pyridyl can have from1l to 5 4

substituents, each independently selected from-0Cl-Cl2al kyl, halogen, 0 O

OO0 Qn Il -Ci1-Co6al kyl, phenyl, -CNHR',-3-CNH-S-R, -S R, -CO2H, -CO2R1,

10 0 O -N2, -CF3, -CN, -NRLR2, -(CH2)nCX2H, -(CH2)nCX2R1, -SO2NR1R2,
tetrazol e, -‘(’M‘)"‘n tetrazol e, decahydroi soqui noline, imdazole, -(CH2)n

I m dazol e, I m dazol e, or phenyl; 15 Rl and R2

i ndependent I y a&t ?é{%@gﬂﬁtﬁ}ﬁd’p@%ﬁ%l kyl; each n is independently O to 5

i ncl usi ve; RY is phdnytlrsobstinteChh&6a| pyyidyl, mrsp‘tlmﬁm;»tbd pandil; R is hydrogen,

Cl- Ceal kyl, -CF3, o phenyl . 1In preferred odi,nent of. t he conpounds of
Formula I, Wh%femz%‘ Eeg'ﬂhﬁi‘lé&“gﬁ%‘?ﬁ‘r’lmt&ﬁay?ﬁﬂb Bbeys {r?ﬁieldt %henyl has from
1 to 3 substitueng §ubs'nm%ﬂee&mh&ebeﬁ@érﬁ@ts%&c{dd%mml@ﬁfawl  haiegeagen,

Cl- Cea -CF3, or phenyl. 1 pref érred enbodi nent t he conpounds of
Formula I, 0 O O 0

10

15

20

25

30

'
-C1-Cgalkyl, phenyl, -CNHR”, -CNH-S-R, -S-R’, -COoH, -CO2R1,

[
o O

-NOg, -CF3, -CN, -NRIR2, -(CH3),CO2H, -(CHp),CO2R],
-SOZNRle, tetrazole, -(CHy)p-tetrazole, decahydroisoquinoline,
imidazole, -(CHp),, imidazole, -CH=CH-tetrazole, -CH=CH-imidazole, or
phenyl;

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

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
independently selected from -CO5H, -NO», -OC1-C12 alkyl, -CN, tetrazole,

-(CH»),COoH, -SO,NRIRZ, -CF3, imidazole, -(CHy)y-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,
one of which is selected from -CO5H.



Y is substituted phenyl and the substituted phenyl has from1l to 3
substituents 25 independently selected from-C32H, -NOR2, s@edsplir@ky!,

- CN, tetmhgﬂq -(CH2) nCO2H, -SM2NR1R2, -CF3, imdazole, -(CH2)n
tetrazole, -( 3)n i m dazole, -CH=CHtetrazole, or -CH=CHERGHUHPEFE3 |n a
preferred enbodi nent of the conpounds of Formula I, Y is substituted phenyl
and the substituted phenyl has from1 to, 3 substituents, 30 one of which
is selected from-CO2H. 5 December 200340 00/ 76969 PCT/ USOQ 15073 -4- In a

more preferred eniosingesbrefirrddantsimaent | ' stituted

phenyl, wherein the substituent is -C@ﬁ&ﬁ?ghﬁéﬁlsggg?gﬁulg?’?ﬁg 2

posi tion of HREMBIESRPEnY] whereimthe substisuends eCOeH, whinhds havatedat tiehe

conmpounds of, Foroul a tllh' wger in 5 X is substituted phenyl, the substituted
fthe Pagmd mingy

phenyl has tHEPSHHITP ents located at the 3 and 4 positions of
havi g the | Formus nioR fréfeeie ool SACLonBU SR of FoBhila T SHRER: a1 o

sal ts & her edX js substitutsdphéng], precsupktittedspieay] hasttod oiering subwhtgéi n when X is
St A R L 1) st S
or phenyl; Y is pﬁgaﬁ@ﬁ&g)@} {Hﬁtﬁrggmggﬁgﬁ{im Fﬁéré.o sdl%"sl{?{ttmaécil’pe%&bt ut ed

pyridyl; wherein when Y is substitut enyl “or yridyl, the
subst it ut ed Fopmalad: or substituted pyridyl has from!| to 4 substituents
I ndependent | y

}}1
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



selected from-C02H, -NO2, -OClI-Cl2al kyl, -CN, -CF3, -(CH2)nCO2H, 20
-S2NRI R2, tetrazole, -(CH2)n-tetrazole, decahydroi soqui nokipResmizhemmyl ,

i m dazolep oof68k®2) . i mi dazol e, -CH=CH-tetrazole, or -CH=Chpé¢musewsbs, Rl

and R2 independently are hydrogen or Cl-C6al kyl; and each n is

i ndependently O to 5 inclusive. Especially preferred conpounds have Fornul a
Il WD 00/76969 5 Decenber 2003 PCT/USBO/ 15073 -5- and pharmaceutically

acceptable s ) thereo alo; R4 is hydrogen or halo; and
S R o hydRS phRmHEN R acdptitls Pl ol Sl o1 | S s Nep! or NRIRD.

Anot her pr gfiaedigd group of invention conmpounds have Formula Il H,--, RS
11 1 and phar maceutically acceptable salts thereof, wherein 10 R3 is

hal 0; R4 i R3higdmlgen or halo; and R5 is hydrogen, hal o, Cl-0Ceal kyl,

-0 C-Ceal kyl, -CF3, N2, or -NRLR2. Also provided are the conpounds:
2-[2-(2,3,R4Tlxsihydmgammyh@ibamdl) 2,3 -d i hydro- | Hisoindol-5-ylanino]- 15
benzoic acid;, S5Nitro-2- 3,4, 5- trlrrethox phenyl) -2, 3- dl%r%-ll—l-isoi ndol -
5-y! & nol mz@wdrqs@n,daa Ealkyl, 501 Gsaiof 20Es, 405, or

5-tri met hoxyphenyl) - 2 3- d| hgdr o- I H isoindol - q){l am no] benzoi ¢ acid; 20
2-[2- (3, 4- Di chl brappeiprred srauprsfdnvention; commeunis avp aﬁmw@]lHenzou c

ot

/

and pharmaceutically acceptable salts thereof,
wherein
10 R3 is halo;
R4 is hydrogen or halo; and
RS is hydrogen, halo, C;-Cgalkyl, -O-C;-Cgalkyl, -CF3, -NO,, or -NRIRZ.,
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;



acid; 2-[2- (3,4-Dichlorophenyl)-2,3 -dihydro- |

H-i soi ndol - 5-yl am no] -5-ni tro- benzoi ¢ aci d; 2-[2-(3, 4-D chiprgphesyds) - 2, 3
-di hydro- | Hisoindol -5-ylam no]- 25 4-met hoxy 5-nitro-benzoi c acid;
2-[2-(3- %bglg Hgnyl ) -2, 3-di hydro-| Hi soi ndol - 5-yl am no] benzoi c aci d;
2-[2-(4- @’ enyl ) - 2, 3-di hydr o- 1H-i soi ndol - 5-yl ami no] bemz:cmtsomsm 5
Decenber 2003 WD 00/ 76969 aci d; PCTI US00/ 15073 - 6-

(3, 4- Di net hyl phenyl ) -2, 3- di hydr o- | H i soi ndol - 5- yl am no] benzoi c
(4-Chloro-3-trifluoromethyl phenyl )‘62 3-di hydro-1 Hi soi ndol -

2-

2-

| am no] benzoi c242i(d;4-Bimethylphenyl)-2,3-dihyd -isoi

2- Bi phenyl -4-y1- 2( di hydr}(;plf—rﬁ}s-m nci ¥ rg y zlisr%n?]do e)(%%rgllnéa]%ecnz ic
2-
d;

(3- Chl o%céibhenyl) 2,3 -di hydro-1 Hisoindol -5-yl am no] - 5- nitro- benzoic

R S L e e s o R B

[ 2-(3, 4- Dli‘,plamxﬁo]ﬁeﬂmib)acfa& di hydro-| Hi soi ndol - 5-yl am no] -
enzonitrile;

[ 2- (3,%- Di chl or o- Fikémiphenyl-4-ylih3-ditydra+ Heisomdol-5-§lantinojlent et neidol - | -yl -
phenyl ) -am ne;
[2-[2- (3. 4- Di chi oF G iharigrorbeny s Asibsire i H-isgindakss- léavr%%'}mphenw - 15
aceti c aci d;bedzeicfacity; [ 2- (3 4D| chl oro- phenyl) 2, 3-dihydro-1 H i soi

ndol - 5-yl am noj - zgenyl) onic acid; 2-[2 (3 4-Di chl or o- phenyl ) -2, 3
-di hydro-1 H i soi$é&thsoy]t %1 &1 FirispindobSrytaniooybeuroioacid; |

ﬁeLgofg :c P‘ dChl Or ONIREH (- pﬁen?rl-g,BDQ':Hy&)roHﬁ-!1550%&10q-%|-y1§n'}{nc%[%er1]1%c%6{y;t ros
10 2-[2-(3,4-Dich]oro-phenyl)—2,3-dihydro-lH—isoindo]-S-ylamino]-

benzonitrile;

2-
2-
5-
2-
2-
a
5
2-
b

[2-(3,4-Dichloro-phenyl)-2,3-dihydro-lH-isoindol—S-yl]-(2-tetrazol-l -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-Dich10r0-phenyi)-2,3-dihydro-1H—isoindol-S»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;



2-[2-(3, 4D chl oro- phenyl ) -2, 3-di hydro-1 Hi soi ndol - 5-yl am no] - 3-ni tro-
benzoic acid; 2-[2-(3, 4-Dichloro-phenyl)-2, 3 -dihydro-1 Bpecember 2003

soi ndol -Wwoyagseo] -5 - 25 net hanesul fonyl - benzoi c acid; pcTUs00/15073

2-[2- (3, 4-Dichl oro-phenyl) -2, 3-di hydro-1 H-i soi ndol - 5-yl am no] - 5-

sul f anoyl - benzoi ¢ acid; 4-[2-(3,4-Di chloro-phenyl)-2, 3 -dihydro-1 Hisoi
ndol -5 ylam no] - isophthalic acid; 30 -7-

3-[2-(3,4-Dichl oro-phenyl ) - 2, 3-di hydro-| H i soi ndol. m no)l - pht hal i c
acid; 2-[2-(3, 4- D.’zdﬁf(éﬁo%h@ﬁwpﬁerwlﬁéu RN CE Wﬁ%ms%ﬁoﬂﬁawwﬁ “2Mi noJ - 5-
trifl uororreti}ysﬁgq Sfc th\O 00/ 76969 5 Decenber 2003 PCTI USOQ 15073
-7- 2-12-(3, hi'o eny *2, 3-di hydr o- 1 H i soi ndol - 5-yl am no] - 5-

i m dazol -1 -yl - benZZJ-(:{;4Jmcl¢lbrc{~falhe(n$l)-2;Bmxhydro-rlﬁi—pbmdyl-ﬁ—yt] ~(23tettaidinldr o- 1
Hisoindol-5 -yl]-(2-tetrazol- | - yl nethyl-phenyl)-amne; 5

[ 2- (3, 4- Di chy'gesbprRliepyy-aming:di hydr o- | Hi soi ndol - 5-yl ]-[ 2-(2-tetrazol -1 -

yl -ethyl)-phenyl] EI@' gq)lcl[,;grg.gﬁkﬂ.fleﬁrphméb}nd& -8y8ij-v@r@erhzol-1-

H i soi ndoI 5-yl]- tetraz vinyl') - phenyl ] - ani ne; :
2-[2-(3, 4- Dplhd:thyk)-mhﬂyi}'-lajmﬂ:,B di hydro 1 Hisoindol -5-ylam no]-5-nethyl- 10
b

i
H? ,rlgg: ﬁdﬁf' g yﬁén&ﬁg} gfﬁxﬁlﬁgf ch eny@e;?rg OCP ﬁy%{e ?soin%lop-ggyrlﬁEZl(Z-tetrazol-1-

2-[2-(3, 4- D'f?lhhﬂﬂrg ﬁféﬁf‘l}]’]a)mﬁ’e3 di hydro-1 H-|50| ndol - 5-yl am no] -4-ni tro-

26{%0'( g ZC Iudc hl or 8-[BHEyDjchiyra-phiehylh2e3-titlyden | Helsdindplyd-ylaming]-3msthyl-
dinitr 18 benz[(;)ln(:Zozlaccilmcllﬂ
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;
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;



gen[zczji ((:SEigi 5)1 chl or o- phenyl ) -2, 3-di hydro-1 H-i soi ndol - 5-yl aEnDrég;mb%r %Bhyl
2-[2-( - D) or o- phenyl ) - 2, 3-di hydro-] H i soi ndol - 5-yl anj - 4-

met hoxy- e‘@fg% acid; 2-[2-(3,4-Dichloro-phenyl ) -2, 3-di &ﬁ%ﬂmsﬁ%

H i soi ndol - 5-yl am no] - 4- propoxy-benzoi c acid; 4-Butoxy-2-[2-(3,4-di

chl or o- phenyl )-2, 3 -dihydro-1 Hi soi ng;c_)I -5 -ylam no] - benzoic acid; 25
2-[2-(3, 4-Di chl oro- phenyl ) -2, 3-di hydro-1H i soi ndol - 5-yl am no] - 4-

pent yl oxy- benzoi 2-[243,d4:Dichloro-pRerdd b2 6 iy dro Tei80indol, 53y ld iy -4~ 1

H- i soi ndol - 5-y| am no] - 4- ‘hexyl oxy-benzoi c aci d;

2-[ 2- ( 3, 4- mesKloFyReRRaigyAcK 2| 3- di hydro-1 H-i soi ndol - 5-yl ami no] -4- 30

hept yl oxy- benzoi £ el 021912 4_d: _ 92 e 5

212 (3 4 D ol oF UGBy 20 -gickloe-phppy!20-dibypros hisaindal S

oct yl oxy- benaminm]denehic acidpcenber 2003 WO 00/ 76969 PCT/ US00/ 15073 - 8-
2-[2-(3,4D chl or o-phenyl) -2, 3-di hydr q- | soi_ndol, - 5-yl am no].- 4-

nonyl-bxy- benzoi cz”éﬁ'ir@f"ﬁ‘pﬁé‘ingW}{)ZzFZ‘ﬁggrE:]&il'é?ﬂlb‘f‘ﬂ‘-sph]éﬁ?l“)l“k 3-di hydro-1
H- i soi ndol -;55 ] - ic acid; 5

2-[2-(3, 4- 6§°&{FE€’§’-E§A§% % 3-di hydr o- I Hi soi ndol - 5- yI ani noJ - 4-
i sopr opoxy- benz d2-§2-#§4iChlord-ghenyd-2(hdthydrge bHAYbiNd 8- 3-ylathinp{iSaritro-

H-i soi ndol -5-yl.am no] -5-nitro- benzoic acid; 2-[2-(4-Chloro-3
trifluor on&eﬁ%‘i"-‘:ﬁﬁ’é’myl ) -2, 3-di hydro- 1Hi soi ndol -5- 10

yl amino] -5-nitr 02.!92-34-@11@0@93'-&i’fg:%-r&x%etﬁi&llggﬁhy-g;yaih?dx%:ﬁiifwcﬁﬁ@slls-

H- i soi ndol - 5-yl am no)-5-nitro-benzoic
2- [ 21(q 3, 4- Bilmainoy45-pheAydnkei? a8iddi hydr o-1 H-i soi ndol - 5-yl ami no] -5-ni tro-

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.



benzoic acid. 15 Also provided is a pharnmaceutical conposition conprising a
conpound of  Formula | together with a pharmaceutically acceptable carrier,
diluent, or excipient therefor. Al so provided is a use of a conpound of
Formula | for the nmanufacture of a nedicanent for treati A RbmbrelbiEy ' s

di sease. 20 Also provided is a use of a compound of Formula | for the
manuf acture of a nedicanent for inhi%iting the aggregati on of anyl oid
proteins to formanyloid deposits. Al so provided is a use of a | abel ed
conmpound of Forrmula | or a pharmaceutically acceptable salts thereof for

t he preparation oln dp@!‘tﬂhm@dﬁmaﬂtcﬁéhe mage ng thenphtigat kastdrahsuspectedio oi d

deposits. 5 ,Dece }glbg 9 In a preferred enbodl ment of the use ; the
pati ent has ]@rve ?}E’ﬁéét é??a?eo have Al zheiner's disease. In a preferred

enbodi nent of  t heln$ prefertdFerhBdimesk &ﬁEBOHQQ I%h@labéiaaibsﬂngb@ddeﬁacormound-
In a preferred enbodi nent of the use the |[abel’'ed conpound is detected

usi ng MRl . Sagisdahelask coxgesindO 00/ 76969 PCT/ US00/ 15073 - 10 DETAI LED

chai n' hycr ocar bon & RSP IEHP T CLe) BEeon B Hores PRRBE i eyl

ethyl, propydetedte®Réif@¥RI. i sobutyl, butyl, tert-butyl, sec-butyl, pentyl,
and hexyl. 5 Preferred al kyl groups are C 1-.06 al kyl. The term "aI koxy"
means an al kyl group attached to an oxygen atom Representative exanpl es
of al koxy groups include nethoxy, ethoxy, tert-butoxy, propoxy, and

i sobut oxy. The term "hal ogen" includes chlorine, fluorine, bromne, and

i odi ne.




10 The term "substituted" nmeans that one or nore hydrogen atomin a
nol ecul e has been replaced with another atom or group of at®IBembEs003

exanpl e, ftuents include hal ogen, -OH, -CF3, -NO2, -NH2,

NH( C1- cé‘é?é@?ﬁs’% -N(Cl- CBal kyl )2, Cl-C6 al kyl, -0OCl-C6 al RGT/USOGA073 3,
-C2H, and -C02C1-C6 al kyl. 15 The term "substituted phenyl"™ neans a
phenyl ring in which froml to 4 hydrogcia_ at ons have been i ndependently

replaced with a substituent, preferably “one selected fromthe |ist above.

Exanpl es include 3-chl or REANIED DESCRIFMONOR e INVENTIODPhenyl , 3, 4,5
trimet hoxyphenyl, and 3-di et hyl am nophenyl. 20 The synbol "-" neans a
coval ent bond. The term "pharnmaceutically acceptable salt, ester, am de,

and prodrug” as TIRSRrCERYIT hBAR Sstifglite beancREPhH BiRosabse, am no acid
addition salts, esters, amdes, and prodrugs of the conpounds of the

present i nverpresgniative examples af alkyhgroupearcangbylotthgh prapyhastiprapylj udgenent ,
suitable for._uyse.i n t wth.t fissues, 25 of patients w thout undue
iRyl By Byl b S LR et

toxicity, irvi

reasomabl e benefinlkfdrmdan]e}uigmup%rwleej‘lt@gbjkyg for their intended use, as
well as the zwitterionic forns, where possible, of the conpounds of the

i nvention. The t eFhatesal“alkoxy’tieass dmwalkhlegroap attachel yo awokypen@torhnor gani ¢
and organic _acid addition sal he pr.esent invention.

s, of conpounds, of
These sal t s RepResgRtatige 5%%%!#%9% slkoxy grpups Fficgfbdetrﬁ%ﬁlf’ﬂh Sthoxyotesrbwexang

purificatio enfRBBYRESs or by separately reacting the purified
conpound inrbfrt&go’??ee ase formwith a suitable WO 00/ 76969 5 Decenber 2003

PCTI US00/ 15073 - Tiike termg&halogen” innimkdgschloriag, ifbhosineg, hremiired, and)iddiee. sal t t hus
forme Repr esent,@_} ive salts i(gpl ude E]he hydr obrglrri de, h%/dr pchl ori de,
sul fat®, bi sul f at 816 R Siastituted egns thatopepranorg hydragen atog

pal mtate, Sh@ldbdéfas b Bhl8cedRhthiafotiRe %ﬁﬁé@grohﬁ%i‘ &bfhs. F&r@éﬂﬁﬁ’é e,

" tosylate, citrate, maleate, fumarate, succinate, tartrate, naphthylate 5

nmesyl ate, glsubsitegntdinglude halogeshi@at@ nnOraVHp sNEOREsatkyl] t s, and the

i ke. These_nmy .include cations based on the alkali and alkaline earth

-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

‘I'i ke, commensurate with a



sodium lithium potassium calcium nmagnesium and the |like, as well as,
nont oxi ¢ ammoni um quat ernary anmoni um and am ne cati ons i B¢jebdhyagaooaut not
limted ium tetramethyl ammoni um tetraet hyl anmonj t-hyl am ne,
10 di mt‘kglogﬁg, trinmethylam ne, triethylamne, ethyl am%]%%‘{r@s e |like.
(See, for exanple, Berge S M, et al., Pharmaceutical Salts, J. Pharm
Sci., 66:1-19 (1977) which is incorporgtied herein by reference.) Exanples
of pharmaceutically acceptable, nontoxic esters of the conpounds of this

i nventi on i nokgmc GlinGfaaldacid arlisslstingthe siln thusdomiddy Represenpative salt§ a

strai ght or branched,chain. Acceptahl e.esters also.include C5-C7 cycl oal kyl
esterg as vveI“}"? ﬁFWaTWm@{@&OM%?ﬂ%%&%&Hq P}’ﬁageeacett?}eben%yl. Y

Cl-C4 al kyl  ogSibRS SaRfde, RGhE TaBMYtatESIda e, QhurhiCosraiiPreidse Jhcthfee Present
i nvention may be "prepared acgor ding to conventional nethods. Exanples of

phar maceut i cghbsphats; tpsykabe, @itratg madsate, famatide suécindie tatratso nppitidateof t hi s
I nventi_on includg, am, de erived fr.oma I a rima C1- al.kyl am nes
and secondar y]eéxﬁ&%cgﬁgapngﬁ,ﬁﬁ%gb%@egﬁpatuﬁgs@])&%a{é/s&}t&ﬁgqg? iéfé%/t rai ght
or branched qigidimal indlid &Hid8s Bised RGWMEAKM aid AIRSlinet dAEthaRdtie, sudAus al so be

in the formof a 5-"or 6-nmenbered heterocycle containing one nitrogen
atom Ani des sedinmy dithiftmp potassivmi celcion, magagsiym, 3edithelike, apwglssand 25 C - 2

di al kyl secondary.am des. are ef erred. ] t S he
nvent i on magoBeHs EpPEH, Sulefrety Rortifh 4R riing ABeff HERLAS pRadh
"prodrug” refigiifed 6 eHBIumdsetiahiRthyddirembAiing kstrdetiffafnoniteh, methylaminef o
yield the parent conpound of the above fornulas, for exanple, hy

hydr olifsi s i dimethylrmipe.itrmetidpmiae sEigthylaming scthylaingeand thedike §Seedor and 30
V. Stella, Prg- g e ' , 14 .of-11h oS,
Synposi um sgg?éelé%é’ Befi® éri% %‘raepsiéf#%ﬁ%‘?f%“%@rﬁgfé@% é“g’" & S%f”?&f
B. Roche, 5 bddenisdncafocitddhedéln bgIefrdacd) US00/ 15073 -12- Anmeri can

Phar maceut i cal Assb_r%(ciatlion %gd Per ganpn Press, 1987, both gf which are
i ncor porat ed her eifiragiplestipharnaceuficallypfceptable. RAMOXIGERTIRIYSor t he present

i nvention cagempkbihds 6F HRSAV LR Snclude C1-Cg alkyl esters wherein the alkyl group is

Edwar d

15 a straight or branched chain. Acceptable esters also include C5-C7 cycloalkyl
esters as well as arylalky! 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,



as well as solvated forns with pharnmaceutically acceptable solvents such as
water, 5 ethanol, and the like. In general, the sol vated &@0&EnRF €003
consi dered equivalent to the unsolvated forns for the purposes of the
present i o). The conpounds of the present invention gcan exist in

di fferentwagatﬂgdrgg%i sonetric forns by virtue of the presenceP “E?QQ/H%?{H C
centers in the conpounds. It is contenplated that all stereoisonetric
forms of the conpounds, as 10 well as m'_Fﬁ_ure t hereof, including racemc
m xtures, formpart of this invention. n the first step of the present
met hod of i nedyinaycamPhariretadicebAmouiationtnd Pergamion Predss 1981, bothie®whicht o a
tissue or a patient in ahdet e%téa | e qﬂgantity. The conpound is typically
part of a phdt FHERIRIHES PESHHBLTESTERCand is administered to the tissue or
t he patient by netho@ditidal 1@3,%3, WP ] he
met hods of the present in\’/{eh;letion, “g&c{’jﬂr{'r‘gg@ﬁ@?é{r}‘?‘%‘ékg mH(ra?lxgg ienr%'?js%h}ea?‘ﬁer
oral ly, rect @siwell garobrites formy withmhaomacentisallbacceptablerobent sstich apwater,

beut | Voo U5 3E] SR DAL t fal |y, intraperitoneally,
7 aves; car 19enol AR P ITBental, oo RaRRLORps e sodyiothd embalamedal or

nasal spray. tﬁbﬁMﬁtédﬂbﬁﬂ%ﬂtﬂb:pﬁrﬁdgés cEﬁhégf;ééxﬁ'imiré?hr%ﬁ.“O” may conprise 20

physi ol ogical Iy acceptable sterile aqueous Or nonaqueous sol utions,
di spersions, suspHissasROUsds efithe presest insenticnt anicxist rodidferentf or

reconstituti ' e injectabl e solutigns or di spersions. Exanples
of suitable %%Jéedg%égn%hg fér)lljgﬁsa]%?'u '15135 0?&9?5%‘?“'5? Ogﬁqyggﬂ?tg,c "E’Bﬁe&%’ﬁ‘t‘g? or

vehi cl es i nclcogpouadse it is ebitenplated By 8l SterdoMoRRYHEETRAS Y Phe compounds, as

pol yet hyl enegl ycol , . %I ycerol , and the like), suitable m xtures 25 thereof,

veget alfl e oi Mlkasym §tmr¢%ir@iud)h}g msemignedures] formmganifahissheerionuch as

et hyl ol eate. Proper L cli i ntal ned, for aml e, by th se of
a %:loati ng such agﬁlt%%:}li#hlgth?%ggl% %’gge&gﬁ?&oﬁg%gagpgt ﬁ%&%@%&rﬁl gl e
size in the Foasmeladfis ditspaced s a tishi dna pdfienting dtediablé a6AmnRYySThe hese

conposi tions may al sp contain adjuvants such_as preserving, 0 wetting,
emul si fyi ng, Caﬁ%md'?‘iﬁém‘f:#gv BYe ﬁf% phismagepicabgompositien ard ismsinainistered to

M Croor gani sike e Bﬁﬂ%}?g%@%ﬁgﬁ?% %ﬁ_m%%;;hg;ei b Bﬁ‘ré]%%f ungal

agents, for exanple, or abut anol’, enol’, "sor
like. 1% may al soIbthe wethodabf thetpresentinveetiors atconipouad ent be ad @inissap! e
sugars, sodi C é:rhc!ra li)';, quta ﬁ%a%er}l%era y 891&3\%%%?15, y%?lgrgnnggéulgr%(? gr
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

tid, and the.



PCT/ US00/ 15073 -13- like. Prol onged absorption of the injectable
pharmaceutical form can be brought about by the use of agemiesefik ayisng
absor pt i @, gof@sgeexanpl e, al um num nonostearate and gel at ipgrafegbishrsiosage
forms for oral adm nistration include capsules, tablets, pills, 5 powders,
and granules. In such solid dosage forns, the active conmpound is adm xed
with at | east one inert customary excipignt (or carrier) such as sodium

citrate or dical cium phosphate or (a) fillers or extenders, aiq for exanpl e,
starches, | dikeoBelonged absasption efithe éniestabimphaymacaiicak farmcgan bgbreught )

bi nders, as for _exanpl e rbo I [ gel atin,

pol yvi nyl pyrragpﬁngg’n ) ugﬁg{%%g?s 3%%?%3%@ éilog‘, fb?%:arﬁhl%,e@tﬂgnﬁxg as for

exanpl e, gl yGes®steatal afild péliegr ati ng agents, as for exanple, agar-agar,
cal cium carbonate, potato or tapi ocglsqsﬁt arch, .al gi pic aci gf‘é Eﬁrtal conpl ex
silicates and sodi3fiddnseemirms froraladmpisgationingiude capsulss, faglets, gl e
paraffian; (f) | y —ammoni um
corrpounSds; (d%%%%%%%@%ﬁ?{"%g@ ?%@ %‘%g%r{) e, g’)gggeiﬁvaﬁ%&glﬁhgﬁ% 15

gl ycerol nonagngredivith af lepstadeandreaistomary ekcipient forplagierkaushian sadidm

bentonite; and i) lubricants, as for anmpl e, talc, .cal ci st ear at e,
magnes: um st%ﬁ%b}délq‘%ﬂ PBB’?@@@WI(&]@?%F%W?}&%&Faqﬁqxé{# ’Stélﬁ‘fehc e, or

m xtures thengghee LRcrbbie §g¥%§§é RfannftGP gAY ﬁﬁcicta_%gﬂ; E8)Dinder§l aRifbd &aniphe dosage

forns may al so cohprise efing agents. Solid conpositions of a simlar
type may al sacattoxymetioediviesef alginetes, galatin polywinylpyaradidhag, guéross, @adgel at i n

capsul es using suc xci pients as | act.ose or m |k, .sugar.. as well .as high
mol eculCr mei@ﬂ‘f‘apép ;EFﬁ Ia%ﬁﬁe%jlf?’_&Bﬁaér}piﬁrfﬁyﬁeﬁ%lﬁ#)lfgs.mggﬁa“aga%glﬁﬁeasffgl? ms such
as tablets, @xﬁ&??&? ag&@&%ﬁ',' @foiu ichfbdnaRNpotelodt thfisca fadhbagipicaad,ed W th
coatings and shells, “such as enteric coatings and others well known in the

art. They maycedein cimplepsilicttys ayl sogarm sarbanetecte) selntion Fiargerssasdior 25

conposition that the | ease the t r GO in a certain
part of the qxapgletp%/{gffienf f@@ﬁsqrﬂn%na%cecle iéegaetéghngér)lfnégg’.{&@% gési-go enmbeddi ng
conposi ti ons aNAbANEEsmPundSag) VeftinggeR ascfos ekahplocasylaimbhobaes. The
active conpounds can also be 1n mcroencapsul ated, form

f | ate,
with oife or relyeerefmopestcasuesdy adsrpanibds SXCEXaMmpH, kackypand R eM e 1 or ms
for oral adm('fb' 1abfi&Ht8 s lf&céx‘dgl?ﬂé? %E,r@f&ﬁ%'sfé%}ité', magnesium stearate, solid

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

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,



accept abl e emul si ons, sol utions, suspensions, syrups, and elixirs. In
addition to the active conpounds, the liquid dosage for rrsslmgcnq&pg(?hn

i nert di‘&#ﬁ g?gommnly used in the art, such as water or other solvents,
sol ubi | i Eﬁ 6 nts and enulsifiers, 5 Decenber 2003 WO GCAASHIEE073

PCT/ US00/ 15073 -14- as for exanple, ethyl alcohol, isopropyl alcohol, ethyl
carbonate, ethyl acetate, benzyl alcohal, benzyl benzoate,

propyl enegl ycol , 1, 3-butyl enegl ycol dilflet hyl f ormam de, oils, in
particul ar, gofok@R hit [ I LI | J oil,
castor oil, and se?gﬁrrlg’ %Ih l, alg‘f@gg?‘g‘ﬁp’?éﬁgﬁgép‘&? Eé%?élh %P@oaﬁ%ﬁ%?e’ 5

pol yet hyl enebgnzybilsohalnbenizpk benzaate dprepylenaglpdol shBbutydenegtycal, xt ur es of t hese
subst ances, g.ndﬂmgo | i ked B@Si.des such inert?ﬂ%i l.uents, the conposition can
al so i ncl ude™dtj X RPemice QU 3P T repriogssrdol, gronndnpt Q1 SOHKEETBY s pendi ng
agents, sweepigmilive oill bAYGdiNEnd se¥atheRfl EHELRY, RSN SofulrytusR@Bpi ons, in -
addition to the active conpounds, may contain suspending - agents, as for
exanpl @, et helysthylsaegivenis, aad fattyacidiestkrs of sotbitar cemtiytueescoftbesei t ol and
sorbitan est l.C al l'ine cellul ose, al um num net ahydr oxi de,
bentonite, a%%?gag%gasf&g(ﬁg%ﬁ(ﬁgacant h, or m xtures of these substances, and
the |ike. ConposiBegidés suth ifezCdidlendd MeYoripRitiatanale iHElﬁB@Elﬁm/é(nt :
suppositories which 15 can be {)[epared by mi xing the conpourids o? t he
present i nveWchah wWetting agentsapmulsifiying andjsuspendipgeagentsi swesteming,dtavoriegs such

as cocoa butter : negl ycol or a suppository wax, which are solid
at ordinary @rﬁ%@gfﬁgt&g&hgt liquid at body tenperature and therefore,

melt 10 the rect uBuspensiegy, irbhdditivn ty/theRdtiveteasAuriddSmaP 66kt wepaanRRNt - 20
Dosage fornms for topical adm nistration of a conpound of this invention

i ncl ude oi nt#ESAtSsas 15 RERPRIe, ethpuylatedspstaanyl alephets, palyexyathylore sashitdnent i s
adm xed und + b+t B S| ' ceptabl e carrier
and any pr :ingr%&g{ltla\bgeg%?%g?%?%@% 8%”'%‘?%%%1? ah%@hglgdrﬁn%lét%hev r %ﬂﬁ?’r ed.

Opht hal i ¢ fhentonitet agansagar adetragactmbbramixpmes ef thes@nibstdkes, aad shedile. al SO

contenpl ated as E‘:i ng wi.t hip the %5,s,cope of this invention. In a,
preferred enbodi nePRPBHUPRRIOr fectaladgHnistalionsaAse peederablyswppesitosies which

15 can be prepared by mixing the compounds of the present invention with suitable

nonirritating 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



I ntroduced into a patient in a detectable quantity and after sufficient
time has passed for the conpound to becone associ ated w t hpathel thos
deposi t syolohBedsabel ed conpound is detected noni nvasively ippgheuisis
patient. In another enbodi ment of 30 the invention, a |abeled conpound of
Formula | is intfoduced into a patient, sufficient tine is allowed for the
conpound to becone associated with anylqikd deposits, and then a sanple of
tissue fromthe patient is renoved _and the |abeled conpound in the tissue
i s detected oftheinventipm tatisspasamenie is remayed foma paentiand adabalsdpo0176969 5

Decenber 2003 PCTI. U 1 3.:15- ' | skl le is
renoved f ron?‘%{n%%{nidec’?%ygﬁgﬁﬁ 1§ gﬁquggéd %ngﬁbﬂgﬁiég%#a o]?'rrﬁ# %rsﬁsslé?%a?rﬁ?r oduced
into the tisgmeuamping foAfieatontpohkfl o beciihe baumndubtanpfloididepositesthe he conpound

to beconme bound to anyl oid deposits, the conpound is detected. 5 The
adni ni st r at | eemprundHgdetgeief.ed conpound to a patient can be by a general or

| ocal adm ni stratt : £ar Uty be

adm ni gtered to t'ﬁgggﬁaﬁﬁgﬁ{atgﬁgﬁﬂﬁ%ﬂéﬁg CBgﬁgJéﬁ@ef g@ﬂ?@ugh ut the body.
Al t er nat i vel generdl@r ledabhdidinistrarion noute aFormexaambhd, tiesiabeled compaunslpeay B¢ ¢ or gan
or tissue of (interest. For .exanp) ' is_des'rablehto | gcat e and

) e, ILft,
quantitate afgmpngiers F%@ﬁﬁ?'?&tﬁ“ﬁh fh?é."b‘ﬁ &Flh""?r. B Qughauthe;bg hose or track
the pfogfeSSAﬂferréh%ag,'fgsgéb%legjd d'a@n%r&aiﬂhﬁ%mm@a dpRERL oldaRiBHe” Means
ody. Exanples o

a part of a patient tissues include the brain, heart,
l i ver, bl oodtissasofimerestnHorexaeplest isAledizslde talvicatecpndquantitaiesmyloiduant i ty of

| abel ed conpqQund. necessary.to be detected b e detecti t had 15
chosed? The H4FRASHE e rﬁ‘éﬂb‘P "E‘b‘%ﬂgﬁ‘?ﬁ? qréyaﬁ%t‘l?wrpgﬁﬁigﬁmzﬁ%g‘eéspatient in
order to prgukdeif 9haggitection can readily be determ ned by those skilled

inthe art. For exanple, increasing ambunts of the |abel ed compound can be
given to a pati enfChe termi ftissue? meansapart dha tatiest's badpyExamplescafdistuesn met hod

o 0L o0 AR Bt BRSPS, SRR DB it
ani mal s. Th_oﬁﬁuﬁljft'it%' o thbeRdicBgpoahd neédssaly16 be@eicciedbywhé Hetdaticarmithbdig t he
armuntlsof ; gl?osirlf.fﬂllecalm?g&nt fo(i?; 1§beled 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



conpound to becone associated with anyloid deposits. The anount of tine
necessary can easily be determ ned by introducing a detect apl.g& aaPupt of a
| abel ed conmpound of Forrmula I-into a patient and then detecting the | abel ed
25 conmp arious times after administration. A |abeled conpound of

For rul aoﬁwa%f@%%?éy conpound thereof having at |east one ra&C3aB0M&7%| enent
as part of the structure. The term "associ ated" neans a chem cal

i nteraction between the | abel ed corrpou_ﬁg and the amnyl oi d deposit. Exanples
of associations include coval ent 30 bondsS, ionic bonds,

hydr ophi | i c- tomisgrpplist (RET)éresimglé photon ehisbicdihted vk i(SPERY§T acti ons,
and conpl exes. Thos s§i |led in the art are famliar with fhe various ways
to detect |at %“iegr?ﬁ giegisradiodpbeled nompounds Jinetabe] thas tsiawedudedintotine ( AM) |
positron em g / PCT/USOO 15073, 16+ .

t onogr aphy (%%h (,Shnc?r@gfn I‘Z(ﬁ Bﬁg%g%e\{%ﬁ%gs"? %ﬁg‘gS‘?ﬁfféﬁﬁft%‘ﬁ%ﬁ%b@gﬁﬁ{ BpeCT)

can be used sabeated axa detactionl méthbé,dhe oompomabmusiosteabg bokitteh-ehfittingt r oduced
into the conpound w Ii depend on the detection nmethod desired. For
exanpl &, if #pm,suchasel MeoelfRs a detection nethod, the conpound nust

ot tabi e | abel TOWeL ErHTRIA F solalnAbal ' 4 omapid FosmER Iasam glom 15N,
or 19F whic hedesgc pbPuﬁ'- netic r.esonance .imging (MR) which
is al so soml}td%?nre&g oSt elg’ é\lﬁcl eairnragré;gﬁg? ﬁgteptgggﬁggd'gagn(: S.gn?‘%eaddi tion,

the | abel ed iomging @RIOHMhichigalb@sdméefiesd led AcKHEE SakRsicR¥soh@ndR usi ng
par amagneti c rast, agents. Conpounds having a radioactive elenent as

part of its tigraddijap, thedabalsd enraprimds obformuladanay alsobadeteatedrby hods.
Anot h ion.i ti. ce (EPR). |
This oo™ BARY ding iR Afidartflo Lo F b ERE A RAE Rayifie A SEERRESE . £ okt des.

can be usedlerdéntEspartnafgisnguoiirammglreadilydronsid by eARdAY SPniBetE Aefticdd, out
guantitatively so ttﬂat t he angbmt of anyloid deposits can be determ ned.
The present i nvenfPOHeLFETRle sy detection ivslestian prramagnetic Tesgnanse (BBRY.egat i on

In this case, EPR probes which are well-known in the art, such as nitroxides, can

be used.
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



of anyloid proteins to formanyloid deposits, by admnistering to a patient
in need of inhibition of the aggregation of anyloid proteip.anlLaMmyei d

pr ot ei n 8O 0011686Bi t i ng amount of a conpound of Fornula | _ Poossomiastd ed in
the art are readily able to determ ne an anyloid inhibiting anount by
sinply adm nistering a conpound of Formula Ito a patient in increasing
anounts until the growmh of anyloid deddsits is decreased or stopped. The

From a pat | enncie ReBRRY 58 Finet s PR dufber bl T RUIBE A" Dari ent i n

need of inhi phirhiefogdbbullidannaeidaaAtdis Pdticatty Riudid id9inositls, @ pati ent
havi ng a di sease or condition in which anyloid proteins ‘aggregate.

Exanpl es of guGhydbiderpesitsandmaeRAldstiondiseae! sicile Vol bh@hiaaPSRMsbLYer |
Muckl e- Wel | s”syndrone, idiopathetic nyeloma, anyloid pol yneuropat hy,

anyl oi d 30 caiseasemymbBldiyof batgefane diabetet fpa Bihailihogias, anyl oi d
pol yneur opat hy, hereditar cerebral henorrhage with anyl oi dosis,
Al zhei Per' s di seaddso Mﬁieé by\thepresent invsatign pee labgled, compeunds 9hcob di sease,

Kur b, Gor St 0 TSR R Sh O SfondfdRt 29985 BRGRIPRE 205 i

PCTI US0011 50 syndrone, nedullTary carcinona , 1 solated

atrial any! ojghioisgpaieaakiBRuldoR caTbk Bhsirdbisbihy Howsves NIy, 125 usi on
body nyositis, f32-anyloid deposits in huscle wasting disease, sickle cell

aneni a, Parkidbpdls afll biage préfaded. stipks siafled Rniie khars fagiinkok gk tiey pe 2
i nsulinoma. 5 Also provided by the present  invention are | abel ed conpounds

of Formul a Procgfiareaised iniatrogucers radipi soheps intor theonepansd uber exampieén repl aced
with a_ radioi sotopge..The j oi sotope, can be any radi Qi op However, 3H,
1231, 19251, cqrgmerpdﬂfd:%rgwiaaﬁ@mr%e P RFEIR QI CARAORID {1 @7 TACHAM art ar e
fam liar wt{ hhea 1R ifHuHged to introduce a radioisotope into a
conpound. For exa?rpq%g, a 1dﬁgo§fpound of Formula | is prepared wherein one

carbon atomis 11CherofpOundsaf the presénisnentiabebebe edminisierdd tdheatorpobunds
of the presegt ' i.on, can be m ati ent
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human adult having a body weight of about 70 kg, a dosage in the range of about
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
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Compounds of Formula | NO2 5 5 Decenber 2003 WD 00/ 76969 PCT/ US00/ 15073
-20_ EXAMPLE 1 Preparation of Decem

2-[2-(2, ﬂ;l;g#ﬁmat hoxy- phenyl ) - 2, 3-di hydr o- 1H i soi ndol - 5- y? (SJ]e %enzm C
acid St e%OAI 3parat| on of 5-Nitro-2-(2,3, 4-trinet hoxyPﬁﬂ‘éﬁyﬂl}Sﬂﬂ

i soindole-1, 3 -dione A mxture of 2,3, 4-trinethoxyphenylam ne (91.61 g,
0.50 nol) and 5-ni troi sobenzof uran- 1 3- %I one (96.56 g, 0.5 nol) in acetic
acid (1000 nmL) was heated to refl ux fo?% hours. After cooling, the
precipitate was filtered and washed with H2O (1 L), IN NaOH (1.5 L), and

H20 (1 L). The resulting preci pitat&%trlturated with boiling McOH,
filtered and dried in vacuum oven ( 16 hours to give a yell ow

solid, 144.0 g (0.40 nol, 80% of the desired product. Melting point (np)
245-247C. Anal ysis for Cl7H14N204 Calcd:  C 56.98; H 3.94; N, 7.82;
Found: C, 56.80; H, 4.08: N, 7.80. Srepsrationsfoparation of 15

5- Ani no- 2- ( 25 8340 S 1AL TR, l ] o) faci
5-nitro-2-(2, gl,ﬁ.ztrl met E@%”ﬁz‘%ﬁ%‘ gzrigihﬂ’gfq ?H%IS@ g‘l“% aﬁ’g@oﬁ 111201%(5]0’?5 nol )
in THE (1.25 L), MOH (1.25 L), and DWF (100 nmL) was reduced in the
presence of Ra-N (12 g) at 28C tSJe;’BﬁCP(-deratzoﬁcﬁ‘ psi). The reaction m xture

was filtered, and the r ncent r at umand dried in
vacuunt 20 oven (67C) ? Bfk%%vrs Olb‘?’i}’epk%ﬁ?y fSP"&/HY g‘scg‘]i’ried, 81.6 g (0.25
nol, 85% of the desired product. np >280C. Analysis for CL7H16N205:

Cal cd: C, 624Gt ofi23% Kmaetﬁoﬁﬁ)heﬁ fifne @1 @ll o150 fﬂcol)‘lang4 N, 8.48. Step
C. Preparation of 2-(2 3, Trlrrethoxypheny % -drrhydro-1

H- i soi ndol - 53-yitroispbrazafaran- k3idienen964%6 gMOcSlaloQ)anmetg achD(1920 mio) was n THE

(200 ) v, agog SR bl AHRERAE O LA AMEE: o3l 15275

innmol) in T
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



WO 00/ 76969 5 Decenber 2003 PCT/US00115073 -21- -40C and allowed to stir
for 10 mnutes. The tenperature was raised to OC and a su I

5- am no-Re(ER7&ed- t r i net hoxyphenyl ) -i soi ndol e- 1, 3-di one (292%%%%395{6%% 2
mml) in THE (500 nL) was slowy added portionw se. The reaction mxture
was stirred for 3 hours while the tenperature was warned to room5
tenperature (rt). The mixture was cool edlback to 0C and carefully quenched

ith th d 5 7. t

W then orrpredRaBlipFed i STl 1 e e LSRR el el o TR e
and dried ing %eﬁfsmm -Bmeb-£598)4 fr%etﬂ&y'ﬂﬁéﬁy%) f[s@mﬂbl\éﬂ adnﬁﬂengolg d, 10.8 g
(35.96 mmol , of the desired product. np:213-215C. Anal ysis for

C17H20N203. 050192 ml) i0THH) (560 nd,) v&m. showly laddei wlowsgmremﬁd C, 67.03;
H 6.62; N, 8. ar
12 (2. 3, a-RPRHE VAo 5 Po0R s BrmeratursatorEeg 9] benzoi ¢
aci d gret hyl teﬁ?&ﬂ&ur@ (3] Xltﬂérrﬁlx@ire was cooled back to 0°C and carefully quenched w1th
2-(2,3,4-tri hoxy- henél dro-1Hisoi ndol -5 -ﬁlamne 15 (1.2 g,
.0, mol). aadisensizshe ATy andaben o0 2omb). Thimintatevascasi Ui
carbonate (1.52 g, LO tris(dibenz g%\l [ deneacetone di pal adiun(0) (91
0.1 nmuothgn staﬁad ets;ff(r22 urp, filtgrer thsougd eglitsneaserntiaged, gnd dried g dapht hyl

ny,

9 | |
(30 1) was VbR ndsaactPas RodRaB R ekt Ry %W#“ﬁé,@%ﬁht o vene
reaction m xggihe dﬁ@?edzﬁ}oﬂiﬁd‘tuﬁlﬁ@lwztlh"étﬂﬁzﬂym; Fdr i8NG T’%'O te, and

rinsed thoroughly with ether.” The |trate was evaporat ed to dryness to
gi ve g@p browncslesi duer 4Pl .75a0] ®05; h%uhl:la@hﬂ@mprm&zm 3y (silica gel,
10% Et OAc/ Hexane) yielded 1.39 g (3.2 mmol, 80% of the desired pr oduct .
np 128-129C. Anal ysis for C25H25N205: Cal cd: C, 69.11; H 6.03; N, 6.45;
Found: C, 69.39; H 5.99; N, 6. 13tep25 Sprgparﬁlod:’ﬁeparatlon of

2-[2-(2, 3, 4-Tri met hoxy- phenyl ) -2, 3-di Illydro- H i soindol - 5-yl am no] -b
enzoi ¢ aci d A[zgb BM-‘(IIﬂnﬁfhoxyphenyl) 2,3- dlhydro-IH—lsomdol 5-ylamino]benzoic acid
2-[2-(2,3,4-tri rret hoxyphenyl ) - 2, 3- di hydr o-1 Hi soi ndol - 5-yl am no) benzoi c
aci d met hyl Bethylesier 30 g " 2. 99 mmol) and IN NaOH (aq.)

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.)



5 Decenber 2003 WO 00/ 76969 PCT/ US00/ 15073 - 22- (20 0 m_) in EtOH (5.0 nl)
and THE (20 nL) was heated to reflux for 16 hours. The sol noved

in vacuum The residue was diluted with HO and acidifi edy%@%ﬁ}’é@#zdo%
concent r YQR8Y19$% t 0 pH 1. The resulting precipitate was coPtCPUSEmSTBy
filtratiorx .and triturated with boiling MeOHH20 (4:1) and dried in vacuum
5 oven for 16'hours to give Exanple 1, a brown solid (0.96 g, 2.28 mol,
76% . np 194-195C. Analysis for C24H24#8295: Calcd: C, 68.56; H, 5.75; N,

6. 66; Found ratl of 10
0 55, o260 A HEoH 60 A0 Pl NG RR R R
5-yl am no] beTheisclvant wasfemoxédiinevagtium. The re51due was diluted w1th H»0 and

2-(2, 3,4-trinmet hoxyphenyl) -2, 3-di hydro-| Hi soi ndol - 5-yl am ne (1.81 g, 6.03
mol ), 2-br oroidifiedi wittoedreamtsited 3¢l do pEt hyTheastudting fredBitgte Wablleord)

gz;;rgdigggg;a@g e d%“/sae%%%%%%aun%fw
(5%, St AR R P BSIEod €¥a Sh Ta e 1o

100C for 48 18- WOBYEr AbRlysiffbec NHOs: EARd: 5 gy S
diluted wt hh?flher fil teregl thro%‘gﬁﬂc $9§e andcﬁs%git%né%(owug I%/\avm th

et her. The beﬁmﬁ.t@GﬂﬂS BV8pEgr Bt 87t 0 dryness to give a brown 20 residue
(6.3 g). The resulted resi due was di ssolved in EtOH (10 nmL.) and THE (20
niL), 5N NaCH (aq.) (40 rnL) was added, and the m xture was refluxed for

16 hours. The solvent was renoved i rgxassingE 2The residue was acidified with
concentrated HCl to pH 3. The resulting precipitate was collected by
filtration and triturated with boiling MeOHH20 (4:1) and dried in a
vacuum oven for 16 hours 25 to gi ve Degparptienof a yellow solid (1.8 g, 3.87

515 R B 7S ES R Lo Bhedy g N o iy Te0e0 55

S-ylamino]benzoic acid

A mixture of 2-(2,3,4-trimethoxypheny!)-2,3-dihydro-1H-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 l;eated to 100°C for 48 hours under No. 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.



EXAMPLE 3 PR&W04903 Preparation of 4-Methoxy-5-nitro-2-[2-(3,4,

5-trinmet hoxyphenyl)-2,3 -di hydro-1 H i soi ndol - 5-ylam no]b o] id 5 To

a cool eawp-088669sol uti on of 2-(2,3,4-trinmet hoxyphenyl)-2, BM@Q@#

i soi ndol -5-ylam ne (535 ng, 1.78 mmol) in THE (15 nL), LHMDS (3.56 niL, 1 M
in THY, 3.56 mvl) was added dropwi se. The reaction m xture was allowed to
stir at -78C for 10 m nutes. A sol ution-23f

2-fl uoro- 4- met hoxy-5-nitro-benzoic %le ester (408 g, 1.78 mol) in
THE (10 nL) was added dropw se, and s solution was stirred for 30
m nutes at -78C. The reaction mxture was allowed to gradually warmto rt
and stir for 2 hours under N2 at rmsm]g]g@aﬁo‘ﬂ'@“ reaction m xture was dil uted
with EtOAc, and acidified with 5N HO (pH 3). The _organic |ayer was dried
(Na2SO1), fi UtMedgxydmitrechbeft4.attamethoxyplanybr. 3-djhysirer 1H-ispindah r esi due.

To a sol uti og\ﬂgfmé_g’ﬁe&%ggkgﬂfhi n EtOH (20 n.) and THE (40 nlL), 15 5N NaCH

(ag., 50 n) e mxture was refluxed for 16 hours. The
sol vent was renoved, and the residue was acidified with concentrated HC

(pH 3) .5 The mwecidlddt B @ sokoibh o€ 24d, 34 trithétheaiphenyl)-Lri-tihyddoetHwi t h
boiling MeOH H20 (2:1), and dried in a _vacuum oven for 16 hours_to give

Exanpl e 3, aissindel-Ssamtne((§80 mg, 178 mmehgn TH 05 mhyp LHWBRS Gafamlsi s f or
Co5125N8 0. 43 WO 80 3Gl i1 5% B ac S The sbbotBn HihaFOHRL aGivePO- 30

H, 4.80; N, par atron

2-[2- (3, 4- D ehitarapheaayfor 18 randichyAl setulibh of 2iflided-45mythaxs-bafiteebeniaic aci d
Step A: Preparation of 2

5

2- (3, 4- Di chl ecidpheshyl estes (408 g.ol. 7& vimeldineTHF {1 mdnavasadded dropvdssapedind was
d f 3. 4-di chl hepyl.am ne. (48..8..8 0. 3 o) _.and

BT AP Era: sondhs Srtuanwes SHARERE SPahingiay ot 57258, Ths efPopmiftiomssy (50 my

using the pan&&é&f@gﬁmga WaEh tdrt EXARRY Br 2 hobiAhder N atmetphere. Wkl ow
solid, 72.6 g 5 Decefber 2003 WD 00/ 76969 PCT/ US00/ 15073 - 24-

reaction mixture was diluted with EtOAc, and acidified with SN HCI (pH 3). 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



(0.22 mol, 72% of the desired product. np 210-211 C. Analysis of
Cl14H6N204C12: Calcd: C, 49.88; H 1.79; N, 8.31; Found: C S%%bgmlﬁerlz_bml'm;
N, 8.34. Step B. Preparation of 5

5- Ani no- Y X%74293i chi or ophenyl ) -i soi ndol e- 1, 3- di one The ti tPET/E80005073d Was
prepared from 2-(3, 4-di chl orophenyl)-5- nltro i soi ndol e- 1, 3-dione (106.9 g,
0.32 nol), Ra-Ni (5 g) in THE (0.8 L) at 20C to 76C (AP = 9.5 psi) using

t he procedure described in Exanple 1, StQép Btoyield a yellowsolid, 80.0

0. 26 nol f d 57C. 10 Analysis of C
%4I(-|8N202g22 (%ﬁ 7&%%1‘1@%&%@“%@ gY‘l'%ﬁF‘gu%‘t?]YS@O ZasgSI SHO 2. 65
N, 9.57. Ste@;fHgNROg %mmaﬁmf@?&s@uwm cshjpmﬁﬁtertyla)srﬁ $1,1%7; hydro-1

H i soi ndol - 5-yl am ne e title conpound was prépared from

5- am no- 2- (3N483uchl or ophenyl ) -i soi ndol e- 15 1, 3-dione (15.0 g, 0.049 nol),
Al C13 (6.51 g, 0.049 nol), LiAIH4 (5.56 g, O. 147 nmol) in THE (1000 nl)
using the procedure described in Exanple 1, Step C to yield a tan solid,

12.23 g (0.044 nol, 90% of the c&&gﬁe@; siapatitiof Mp 207-209C. Anal ysis of
Cl4H12N2C12: Cal cd: C, 60.23; H 4.33; N, 10.03; Found: C, 59.91; H, 4. 36;

N 9.99. 20 St ep C Pr é-p%fpg:pr%-ﬁﬂ ,4fdichlorophenyl)-isoindole-1,3-dione
2-[2-(3,4-dichl orophenyl ) -2, 3-di hydr o- 1 H i soi ndol - 5-yt am no] benzoic acid

The titl i_£hl oro - di,hydro- | H
i sgi n:jol eSCyI AR &ﬁﬁ%@{d% @gﬁi){"wﬂg‘}ﬁ%ﬂz‘ A 3 é’ﬁ%‘?g %fo S??Bg 1y ester
(2.59 g, 12.08-divn olos@eguownmanbp.aam 5 115Q'I-IF (OIS LB& 070! th.7628

tris(di benzylideneacetone-di pal adi u 331 ng 0.36 mmol ) and (S)-(2,2' -

bi s|(d| p- ;og(ﬁl’ Wh 8P mrngtilemmipm nb@Bm,Em)pleaud S@pmoﬂeme g, 0.084
L/ P 5 5N_Na 1

T 1 & Dociied: gy Bo B RN0Gks 3L 58 Vet tnalesiatsralithanp £ EASTS nl) and

THE (4 rrL) Aﬁalggsbhelmgﬂg%m%@ﬁem@% 34 é@@@?‘}? %13; %uggo«gﬁ;?éo‘m

solid, 3.11 g ( f the desiré oduct’.
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



Anal ysis of C21HLI6N2Q2Cl12: Calcd: C, 63.17; H, 4.04; N, 7.02; d, 17.76;
Found: C, 63.31; H 3.94; N 6.73; O, 17.75. 5 EXAMPLE 5 P é%b@-{’id?ﬁ of

2- [ 2- ( 3xdo Byfkor ophenyl ) - 2, 3-di hydro- 1 Hi soi ndol - 5-yl am I50730-
benzoic acid The title conpound was prepared from

2-(3,4-dichl orophenyl) -2, 3-di hydro-I H 10 isoi ndol -5-ylam ne (3.00 g, 10.75
mmol ), 2-bronp- 5- nitrobenzoic acid methgd- ester (2.67 g, 10.75 mml),

cesi um car bonat e 4 90

tris(di benz{at® ;(é@ a{ﬂm L}mf@)th% peaseqnye descabedipfxamplg g tPs) - (o o .

bi s(di-p-tolyl £ 0. 48
mol ) (L/ P& Y&%‘Q@;&H{ gb% %Jlélé;q 54';%553%3@’5“&@ roBkb b 2(3@3(:9 (100
m) in 15 EVQ@I}(SQQOFE%IHWEF 1GﬁlcﬂL9’,‘ 6.1 gt hed; Y, 0c@2 bl Hégcri bed in
Exanple 2 to give a brown soli 3.64 g (8.19 mvol, 76% of the desired
product. npFeddd@, 63ABEIH,S3.84;,0%, €Z3IEISMNBOACL2. 0. 1H20 0. 25MeOH: Cal cd: 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- (53, 4- Di chl orophenyl ) - 2, 3- di hydEXAMPLEN ndol - 5yl am no] - 4- net hoxy-
5-nitro-benzoic acid The title conpound was prepared from
2- (3, 4-di chl orophenyl) -2, 3-di hydr o- é | S0i n 5 ylam ne (801 ng, 2.87
mol ), LHDVB (5.74 m, | Min THF, BEcpgrafign
2-f1 ouro-4- I_ By Méol l%idbquani%-z.m mmol) in
THE (50 nl) rﬁe?@%&lﬁﬁggj@ gﬁ?é@ &h%*djln gE(?C]-l (20 m) and THE (40 rnL)
usi ng t he preassinmeiddescri bed in Exarrpl e 3togive a brow solid, 1.07 g
(2.26 Mol , 79% of the desired product. np >230C. Anal ysis of 5 Decenber
2003 WD 00/ 7 969 26 PCTI.USOQ 150 H,
3.61: N, 8. &ﬁﬁﬂj’n Qin dg%aslfgepq_fag’ gog%f{ HQBGQ&%T%phe%i)@3 tﬁnycﬁé 1L

10 ISOll’ldOl 5-ylamine (3.00 g, 10.75 mmol), 2-bromo-5-nitrobenzoic acid methyl

ester (2.67 g, 10.75 mmol), 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



N, 8.80. EXAMPLE 7 Preparation of 5

2-[2-(3-chl orophenyl) -2, 3-di hydro- 1H-i soi ndol - 5-yl am no] begzLL R F3 St ep
A. Preparation of 2-(3-chlorophenyl)-5-nitro-isoindole-1,3-dione A mxture
of 3-chlwoaarmesadone (31.89 g, 0.25 nol) and 5-nitro-i sobenzagfiaiganseys3- di one
(48.28 g, 0.250 nol) in acetic acid (800 nL) was heated to reflux for 10
4.5 hours (130-140C). After cooling, the precipitate was filtered and
washed with water (650 ni), IN NaCH (320 niL), and water (500 nmL) to give

t he product as ite sQlid, 6 13, (0,2 e 819 210-212C.

Anal ysi s of éﬁfiﬁMZealél %ﬁgg‘%l,q%53g§%,|§§’§5§3md/oi\p, gg)%ﬁlfbéﬁd C,
55.78; H, 11998 86\" 9.15. 15 Step B: Preparation of 5-Am no-2-(3

- chl or ophenyl? =T "soi ndol e-1, 3 -dione The title conpound was prepared from
2- (3-chloro-phenyl)-5-nitro-isoindole- 1,3-dione (60.94 g, 0.20 nol) in DW

(1.2 L) and was reduced in the pres -Ni (60 g) at 22C to 28C (AP
= 6.0 psi). The reaction m xture Wagwgﬁega 20 and the filtrate was

concentrated in vacuum and then dried in vacuum oven (60C) for 18 hours to
yield a green solid, 54.31 g (0.20 pRipara%8fdofof the desired product. np
203-205C. Anal ysis of Cl14H8N202C12: Calcd: C, 61.66; H, 3.33;, N, 10.27,
Found:3 C, 61. 272-[¥-(3schierophenyd)-2,3-dilgydsp- 1d-isoinddrSaylpminodbernzsic acid

2- (3-chl or ophenyl ) -2, 3-di hydro-1 Hi soi ndol - 5-yl am ne WO 00/ 76969 5 Decenber
2003 PCT/ US00/ 15073 -27- A sol ukj.on, . .89 g, 0.037 nol) in THE
(200 nL) was added slowy to a §te p%'gérle n%gflg |H4 (4.17g, 0.110 nol) in
THF(150 L) at -40C and &{3-oketbpheayiySiitibosoih@olel 1BHdishe The tenperature
was raised to OC and stirred for 10 nore mnutes. A solution of

5-am no-2-( 3:5& %}%t%;‘eogft%e-ggllozéaim &ien(g ?.|88_g% ’O?isdringﬂeang] 159ni9rb-isobenzoﬁ.lran-
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



50.03 7 nmol) in THE (300 nL) was added dropw se. The reaction was stirred
for 3 hours while the solution warnmed to room tenperature.sHagfedsfohon was
cool ed wWewok74980 0C and quenched with 30% NaOH (20 ni), fatdousm/ibyr3sH20 (40
m.). The solution was filtered through celite, concentrated, and dried in
a vacuum oven (60C) for 16 hours to give the product as a Iight br own
solid, 5.24 g (0.021 nol, 10 58% of t#¥¥-desired product. np 178-186C.

énale%sgg ::;—I Cl H%gnr{f 0&%%&0@83%9%%55‘% %q%’orﬁf%?vas at?ded s’lox%l]ytgfsa Found:
2. (3. chi or o A M%@%@%Mﬁwﬁ trof B PR a0 68 +nd chSl in

15 THF(100 L LH THE,, .3

i op se ut “féfcf L Bitas b B roen s ffed Qe Cand BRnke #50 ARSR

2- Fl uor obenzpingtes a&isflutidn 3?S-Qmm@-ﬁz(S%ﬂéro?ﬁ‘enﬁﬂﬁs&iﬁ@&em3 -dvshe (@@ﬂed dr opwi se
and the solution stirred for 1 hour at and then was al | owed

gradud | 'y vve(}@ﬁ%mof)omﬁm(éﬁ@aﬂ@t\mseﬂddn@idmpmsﬂ‘ dhe 1@ichonmas stitred h?act | on
m xture was Cﬁo cen

extracted witPPUEP g }(e‘% ;P%'fgdv “F%e]altg%i‘f‘?\é\ﬁg ﬁ%\{lgrelcigéF C;\%Bg%é'ra?«ggo]% 2S04) ,

filtered, angcepneenii@iRechEadsith Be%INADRIROYAS hiRwWREBHHSOl(EmIHhe
product was dissolved in MeOH (25 nL) and sti rred at room tenperature for

10 m nutes. tseutitASvAdTIReed Braightdchiic bechiifted efiddidied if Beacimdven Was
filtered and washed with 1:4 MeOH H20 (400 nL to give a brown 25 solid,
1.02 g (2. 8d6ai@Ifor zeb@ur@to give thieprioduet asediplie rownasodeS Zﬂmo Riangki s of
C22H17N305C onol, - H2 68 1 79: . N 7 .76; H,
4. 56;1 433 SRV ReeR brodsst B S6 G Asisbinel Ciabh |°d§dE‘P 5073
Preparation

2-[2-(4-chl ﬁ%%h%?n?ﬁ 6. 3{?@ %c}rlc?ﬁlﬁp\l%ddl%c?gr 5H>7I546 lan]lBenzm c acid Step

A. Preparation of 5 2-(4-chlorophenyl)-5-nitro-isoindol e-1, 3-di one

Step D5: Preparation of
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 CH7Cly (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.



The title conmpound was prepared from 4-chl orophenyl am ne (19.14 g, 0.150

nmol ) and 5-nitro-isobenzofuran- 1,3 -dione (28.97 g, 0.159pan)hel shodcetic

acid (30§ ? d$QS| ng the procedure described in Exanple 1, Step Ato vyield

an orange SO 42.49 g (0.140 nol, 949 of the desired %’fﬂﬂ‘gq”

198-200C. Analysis of 10 Cl4HBN204C12: Cal cd: C, 55.56; H 2. 33; N 9. 26;

Found: C, 55.52; H 1.74; N, 8.90. StepgoB: Preparation of

5- Ani no- 2- (4- chl or ophenyl ) -i soi ndol e-1,3di one The title conpound was

prepared from 2-(4-chl orophenyl) - 5- BXANPLIE ndol e- 15 1, 3-dione (41.68 g,

0.138 mol), Ra-Ni (40 g) DV (1.0 L) at 20C to 27C (AP = 28.5 psi) using

t he procedure described in Exanple Ste to yield a green solid, 40.13
(0.147 nol, 107% of the desired %F {%n 0.228-230C. Analysis of

g
C14HgN202Cl2. 0. 0 Stl'g%@Ehgﬁlgl)@Q 3ihydto- g‘fl §&ln%l-51=9}a9§ﬁo]ga%fg acid> °9- 92

H, 4.05; N, 11.01. reparatlon

2- (4-chl or ophenyl) -2, 3-di hydro 1 Hisoindol-5-ylamne The title conpound
was prepared from 5- am no- 2 -(4- cSthpRmpyﬁa)iohsﬁi ndol e- 1, 3-dione (10.0 g,
0.037 gl ), AIC13 (4. 89 0,037 m) Li AlH4. (4. 1 0.110 nol) in THE
(650 ML) using the proce &‘} ghlﬂé%p@ief‘ T 'PWOE‘Q%@PE {B%S‘?‘?p C 25 tovyield a
brown solid, 6.39.g (0.026 nol, 71% of the desired product. rrp 204 210C

Anal ysi s of ThekAte2dS26pcnd Giaisfpée ated #8m/ZchidrophedPlantihe d1H. 1445% )
68.54; H, 5.39; N, 11.16. WD 00/ 76969 5 Decerber 2003 " PCT/TUS00/ 15073 - 29-
Step D2: Pr @,ggr ~fitrgriselenzofuran-1,3-dione (28.97 g, 0.150 mol) in acetic acid (300 mL)

2-[ 2- (4-chl b d Th
(it e compolaiBuigbdeeturd dibctdidn Bralriit Difn 2 1 AGu IR ARG ¢ The
i soi ndol - 5- yiRassi 0. (40 fhol, @4%;2:.ﬂméalesuleu uio%Gm &9mzoo¢cmﬂ{sT§Ef 5 36.78

mrol ), 2-fluorgobenzoic acid (1.72 & In THE (200 using the
procdfure d&saHaNaPaG ZEQMIG 33.5 Hp2@§ No9ﬁ6e1’quml lﬁ}é\ﬁ/i%ﬂl 1d41. 26 g

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.



(0.003 nol, 28% of the desired product. np 210-212C. Anal ysis of
C22H17N305C12. 0. 11 nol H2O C, 68.76; H, 4.73; N 7.64; Foypdienfoer 89339, H
4.47; N, wo.06669620 EXAMPLE 9 Preparation of PCT/US00/15073

2-[2- (3, 4-D et hyl phenyl ) - 2, 3-di hydr o-1 H i soi ndol - 5-yl am no] benzoi c aci d
Step A Preparation of 2-(3',4-dinethylphenyl)- 5 -nitro-isoindol a-1, 3
-dione 15 The title conpound was prepanegl-from 3,4-dinethylaniline (30.30
g, 0.250 nol) and 5-nitroi sobenzo 1, 3- dIO e (48.28 g, 0.250 nol) in
acetic acid (500 nL) using the é ti%ﬁﬁ’rrépad%téﬂf‘r %bed in Exanple 7, Step A to

Jhel St 548 BBl S BB el ST RO,
Found: C, 64.87; H 3.74; N, 20 9.39. Step B: Preparatlon of

5- Ami no- 2- (31fle ﬂtl%@rﬂiﬁbmyd ﬁrepér@ﬂ fidehec4lcidotbipheey d)ne -dih§dre-@npound was
prepared from 2-(3, 4-di net hy Ig@en yl)-5-nitro-isoindol e- di one (63.37 g,

3-
0.213 ol ), Raindpl-53tangine GA/E, 0.912 moy), LVHAMS(G6 (8., ]aMIZSTIﬁEC to 32C (AP =

b oun 501 | a, 267 A CEASEBLERIELGBIE TR IR TuEn THF (D L) Wopihge © ©
Decenber 200grodh0/déasibed ROEX4aTIe) 11 S0p3D 5 BdyieRiLObM8Golidnidle/gi s of
Cl4H8N202C12.0.06 mol H2O C, 71.87; H, 5.32; N, 10.48; Found: C, 71.49;

H 5.17; N, Q@O@lﬁmcﬁﬂ@%)@f tRm&eabmﬂmaofm;QEI(BZIZ% Bimabssisydfphenyl ) -2, 3
-d|hydro 1 Hi soindal- élamneSThetltle co éj\f!a r(gp red rom
5- am no- 2- ( 3) &23ﬂ7¥39§¢}ﬂ1 M/F’)Qlﬂﬂlw'@ﬁfﬂéﬁ 4

Al C13 (3.75 g ( é% mol), LIiAIH4 (3.19 g, 0..084 nol) in THE (725 rrL)

usi ng the pr égdﬁr fescribed in Exanpl e 7, Step Ctoyield a light brown
solid, 4.69 g (0.020 nol, 70% of the

10 EXAMPLE 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



desired product. np 152-155C. Analysis of Cl4H12N2Cl12.0.09 nol H2O 10 C,
80.09; H, 7.64; N, 11.67; Found: C, 79.72; H, 7.45; N, 11.49, . ShepPrdR:
Preparation of

2- [ 2- ( 3V W74%hy| phenyl ) - 2, 3-di hydr o- | Hi soi ndol - 5- yl ani PEi/B8WASIS aci d
The title conpound was prepared from 2-(3, 4-di net hyl phenyl) -2, 3-di hydro-| H
i soi ndol -5-ylamne (4 g, 0.017 nol), LHDVMS (50.34 ni, 1 Min THF, 15 50. 34
mol ), 2-fluoro-benzoic acid (2.35 g, 3047 nol) in THE (200 nl) using the

(0. 008 ol rseht 51 Arily S GHaACliT e o Mol bBCh o AR, 83! o * *° ©
C22Hl?mOS(ﬁ%l&%%%é@k/PF‘?Eﬂlﬁ&’g{]?l%% %'4&.31; N, 7.62; Found: C, 74.73;, H,

6.02; N, 7 repar’ation of
2-[2-(4-Chloro-3-trifluoronethyl phenyl)-2, 3-di hydro-1 Hi soi ndol -

5-yl am no] benzoic acid Step A: R rgtion. .of

2-(4-Chl oro-3-trifluoronethyl phgﬁélgéeﬁﬂaﬁlggioﬁi ndol e-1, 3-di one WD

00/ 76969 5 Decenber-Z0ABDimeETiphtHA-L15dinydrad H-Eomdbl-§ ydarsiggpound was
prepared from 5-am no-2-chl orobenzotri f?{guri de (48. 89"3'1, 0.250 nol) and

5-ni tyoisoh nzoﬁuran-l,S-di one (48.28 g, 0.250 nol) in_ acetic acid (500
mL) u3ing t hes HIOtUPRAURd FEasR ERAS ffﬁﬂ&&%m%27(3,4sd@1¢twlpbﬁrvi)e| d an

Tos teac. o nans el SERFRag) Mo e R RN 1755 N7 g6

Found: C  48A3Q; (3 gl 02884 Mol)4 ' ibed i
5- Am no- 2- (4- Chﬁ(gr o-3-trifl ugr)olr]rg% pzﬁeny ?Bﬁgﬁﬂg}:gﬁf ?nglg?]demThe title

conpound weBxanipted] S@pTC @ yietd(AtigH Iba6wn Solid 14691810086 Ml Plretydhe 10
5-nitro-isoindole-1,3-dione (55.88 g, 0.150 nol), Ra-Ni (11.5 g) DWF (1.0
L) at 27C (d=sired progugts mp 152 hap °Ch dnghyssef (¢ p RN Clo€09 moEapl e 7, Step B

to yield a
10 C, 80.09; H, 7.64; N, 11.67; Found: C, 79.72; H, 7.45; N, 11.49.

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



yell ow solid, 56.60 g (0.166 nol, >100% of the desired product.

198-201C. Anal ysis of Cl4H8N202C12.0.42 nol H2O C, 51. 73%@

8. 04; Fowodo/7/eévee 52.12; H, 2.70; N, 7.62. 15 Step C. Prepa
2-(4-Chloro-3-trifluoronethyl phenyl)-2,3-di hydro-1 Hi soi ndol - 5-yl am ne The
title conpound was prepared from 5-am no-2-(4-chl oro- 3-

trifluoronethyl phenyl)-isoindole-1,3-di<le (7.5 g, 0.022 nol), AIC13 (2.94

, 0.022 , LITATHA (2,51 0. Q66 1) .in, T 700 m ' th

Bf ocedur & 28%6@%4% CHEROVH BRsHispEed Tout SRt g PrapirroPotiF ool d. 5. 78 g
(0.018 nol, %gd2Smﬁlofjea%urseﬂiurar§aﬁer%ﬁum1134§oﬁég48@8 gﬁr@m&l)m
C14H12N2C12 26 H2O ; Found: C, °56.42; H,

3.79; N, 8. 48¢et13taep‘l ®e0 nﬁp)epmgthe(moq;ﬂu@aiescnbed in Exafnple 7, Step A to yield

2-[2-(4-Chloro- 1Tl en IH-| oin o

5-yl ani no] bef2 8¢ v itq %‘H%hgg‘?' (Ge%dﬁﬁtéﬂ%‘)\ﬂgﬂ’ &%@b% ‘i 985-168°c.

2- (4-chl or o- | n quGB*N“HIS‘EOFBﬁK& (54g 507 ne
(1.75 3, 0. o%gh%{s)wlag@}\dfgﬁg ‘Zhnu,i & ‘f/rggl Décenber 2003 WO 00176969

PCT/ US00/ 15083 1-82N. nre7THF, 16. 80 mml) 2-fluoro-benzoic acid (0.79 g,
.006 nol) in THE (260 nl) using the procedure described in Exanple 7, Step
D2 to yield a brown solid 0. 690|\§ 002 no] , 28% of the desired product
np 229-233C. Analysis of C22H17 top & Prepasationsf 12O C, 59.88; H 3.87; N,

6.35; Found: C, 5% on of
2-[2-(3- léwl or o- phen‘&% d_bé‘;?‘ﬁ %34%(?3@1?%5%%5 é"#r‘dr% igp{ﬁ?ﬁe benzoi c

acid Step D2: Preparation of 10
2- [ 2- ( 3- Chl oTae pitle cpmpoindBwds pgeqbamdlﬁdarh QedrCidbros3 ~plifudrampthylphenyld~ benzoi c

aci d -lr t7f1e g -n t?'oggolmc{o?e- r}er%m)_: (35 §8 8){96 %o?)%-mi(?ﬁglg_) %}?ﬂ??'i”o”r, Jtr om

Exanpl

27°C (AP = 4.5 psi) using the procedure described in Example 7, Step B to yield a
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



Step C(2 g, 0.008 nmol) in THE (100 niL), LHDMS (24.51 n, 1 Min T'HF,
24. 15 mmol ) was added dropwi se at -78C and was allowed to sbir for 0%)9
PEEERo1 ) i n THE

m nutes at -78C. 2-Fluouro-5-nitro-benzoic acid (1.51 g, §’bﬁro

(100 L) wAPgoymagseadded dropwi se and the solution stirred for 1 hour at -78C
and gradual |y warned to roomtenperature and stirred for HE/VAASI73The
reaction was concentrated and acidified wth 3 MHCI (100 nL). The
resultant solid was filtered and washeg,with 10% HCl and then dried under
vacuumto yield a brown solid. The product was recrystallized using MeOH

and water toingiiE, ¥6.80 owolR C-fuaro-benfbi? 26idd0(70.£) (e rﬂ@l?)lin szgg?)oxﬁ]_,)lt he f
nelt > . _Analysis o

desired produgt . ..np.: | or , change 130C, di d not .
021H16N304CC11'.5156‘.‘gzﬂ’erP6?° AW] deé?’%’egd{“ gg‘?mﬂfe % ep Dig toyield 8 browmselid C, 60. 91;
H 4.01; N, . f ol . onpounds re prepared by the general

met hods des@?g(gééapﬁzﬂoé’ ﬁ%ﬁ%&ﬁﬁggwﬂmﬁ@r Wg&zﬁé%QXB@BSIERﬁ\NPLE 12 5
Decenber 20 PN REC D07 ghob » (B 5988 . YA 21. 3 @i o-
1H i soi ndol ngzyl %Bgn noJ 2 5-nit rgigzg)é?z?giéggl’ %PW’%@?SE@‘@%P&% alc for
C23 H23 N3 081:.QV, ®60.26; H, 5.27; N, 10.38; Found: C, 67.87; H, 5.17; N,
10. 29. 5 EXAWMPLE 13 2-(2- Phenyl -2, 3-di hydro-| Hi soi ndol - 5-yl am no) - benzoi c
acid. np 220-224C. Analysis calc for C21 H18 N2 04: C, 75.97; H, 5.52; N,
8.44; Found: C, 75.59; H 5.70; NERA{PpLEFAMLE 14 10

2-[2-(3-Chl oro- phenyl ) -2, 3-di hydr o- 1H-1 soil ndol - 5-yl am no] - 5- ni tr o- benzoi c
acid. np >260C. Analysis caic for C21 H16 O N3: C, 60.90; H 4.01; N,
10.15; Found: C, 60.91; H 4.01; NPreparaBon@fAMPLE 15

2-[ 2- (4- Chl 0595 phe -2 3-dihwydro-. | H.isoindpl -5-yl_am.nol- . .
5-nitro-b enz%i(t%qgm&)o lﬁsﬁxg i;%gglédr - Axi%lnfigﬁgy_lam%o]-g-mtro- enzoic acid
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

Co o ol g R b S st dheio 4. b ool benzol
2- [ 2- (13- Met haxuRha ol (3 Qifzg Ngdj%zd Hsiggoingsh: §; g harFaald: & 15500- benzoi c
acid. np >290C"~ Anal ysi s (!al f Or 2 HI9'N3 05° C, 64.52; H, 4.91; N,
10.12; Foumls 1@, No4.404, H 4.90; N, 9.72. EXAVPLE 22

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



20 2-[2-(3-Fluoro-phenyl)-2, 3-di hydro-1Hi soi ndol - 5-yl am no] - benzoi ¢ aci d.
M5 349 (M). Analysis talc for C21 HL7 FN2: C, 70.79; H, 55@@eenh?ler2700§6
Found: M% H 4.80; N, 7.68. WO 00/76969 -35 EXAMPLE 23 Decenber
2003 PCH Y 5073 2-[2- (3, 4-Di chl oro-phenyl)-2,3 -dihy d’FH’UﬁW“SW

H i soi ndol - 5-yl am no] - 5-fl uoro-benzoic acid. np 230- 236C M5 417 (M.
EXAMPLE 24 5

2-[2-(3, 4-Dichl oro-phenyl) -2, 3-di hydr o- ?ﬁ'—lsm ndol - 5-yl am no] -ni cotinic
acid. np zmdma gabiredhy prssencd &'Rﬁfe{(ﬁ?&céﬁlrﬁ 932M534°E, A&?ys@@cal&!foﬁ 80; N,
10.46; Found: C, 59.41; H 3.82 0.21 MPLE 25 2-[2-(3,4

5- Tri met hoxycmhléwp)lz D33 Thenryiy/@r 60.98:1H; 4 43 rikioP.78; Edundi 60150 BerHph22rile. 10
np 129-131C 6y5|s calc for C24H23N3C3: C. 71.80;1-1, 5.77; N, 10.47,
Found: C, 7N H 5.64; N, 10.23. EXAMPLE 26

2-[2-(3- Met hoxy phenyl) -2, 3-di hydro- -1 Hi soi ndol - 5-yl am no] - benzoi c aci d.
np 206-211C. 15 Invention conpounds_of Fornula | can also be prepared
utilizing conbinatorial methodol ogsXAMRBEGBocedure pernits the rapid
synt hesis of many anal ogs enbraced by Formula | in small quantities for

testinrg pur C s can _be synthesized in
| ar ge%quant ??Iﬁggo %323) {l}gn@f% gn d%)sﬁ% 1%8%'5 tl/g ﬁ%fngg%egﬁ%?ﬂgt ori al

synthetic phgrebs€. Amaheirpkupd €9 HPPNFOIUC67.19; }LOIS@N”IH']@; is carried
out by reacting hal o substituted benzoaté esters Wi th an am ne i soi ndol e

t o form t heFoond:aS,fn@8; #Hy 480y Nyriiorg6. i soi ndol e, followed by saponification
to the carboxylic acid of Formula | (e.g., where y is a benzoic acid
noi ety). The reactions are carried out on 0.15 mmol scale as foll ows.
Sol utions of each hal o benzoate reg&EXamMPIB.188 M in toluene are placed in
2 dram 25 reaction vials. Each am no isoindole reactant is dissolved in
anhydr ous tglge e to
- —63 -Chloro-3-triflucromethyl-phenyl)-2,3-dihydro- 1H-iscindol-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.



give 0.15 Msolutions. A D striman pipet is used to add 1 nL (0.15 nmmol, |

eq) of each halo benzoate solution to the appropriate vi a%i)e eﬁ‘b(ﬂbng I
m. (0. I8odeRkess 1. 2 eq) of the ami no isoindole reactantsgc oyst

solution is prepared by 5 Decenber 2003 WD 00/ 76969 PCT/USCEY15073 - 36-

di ssolving 0.025 M of Pd2(dba)3 (dipalIadiun}tridibenzylidene acetone) and
0.075 Mof BINAP (2,2'-bis(diphenyl pho8ghino)-I,I|"-binapthyl) in toluene,
and 0.25 nlL of the catal yst sol ut] ﬁgged to each reaction vial. A
base, generally cesium carbonate Fgguﬁ%L 21 mmol, 1.40 eq) is added to
each reaction vial, and 5 the vials are capped and placed in a shaker oven

and heat ed Q-t[ﬁ@ﬁ@)mror&%héi@wm dlfﬁhﬁotmﬁoﬁmlmﬂﬁmﬂeps&l@mm&dﬁ@oI ed,

and the reaction solvents are renoved by evaporation. The solid resi due is
suspended i acidafp BBO-GB6UL,AMS 44Z&MBD.e and filtered to renove all catal yst.
The filtrates are concentrated to dryness by evaporation to provide
conpounds of Fornmula I, wherein the benzoic acid portion is esterified 10
(e.g., benzyl or methyl ester). ThEXe!SVI®LE 2 e di ssolved in 500 L of

THE/ et hanol (1:1 v/v) to which is added 300 pL of 5 M sodi um hydr oxi de.

Concent 1 at cd1ERsAYRBREO Ber Ry AR Y Fion BB TS FEMeE S B b ¢ he
desired_conpgyids ECFRBH%%@«:%I::f&hgz{))?io]é%?%s@@@%nﬁs3‘8@“Na|1§%be

prepared in ance set ‘forth above:

2-(2- PhenyIFgm%-@a IggeroHI g-lgp_slql fgley - 5-yl am no) - benzoi c aci d;
5-Ni tro-2-(2-phenyl-2, 3-di ydro 1H-i soi ndol - 5-yl ani no) - ben20|c aci d;

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

benzonitrile; 20 E 25

[2- (3, 4-Di chl oro-phenyl)-2, 3-di hdeo-il—I-lLso%ndol yl]-(2-tetrazol -1-yl -
phenyl ) - am 242-(3, 42—Fﬂn(e&04y-mhem1¢-agﬂ—ﬂﬂgdyd~)Haso@deleﬁ -pladne]ibenzonitrile.

H i s %)ndol 5-yl

he t
- (2992- (3, O OrE- pdys phis fof GoabiasRS0R £121 ABJLSTHNAME- 25
phenyl }-pro |o ] -{,3 Di chl or o- phenyl )-2,3 -di hydro-1
H i soi ndol - 5°YA ﬁ:rﬁg]ogﬁﬂﬁﬁkraoﬁ 1033
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



benzoi c aci d;
2-12-(3,4-D chI or o- phenyl ) - 2, 3-di hydro-] Hi soi ndol - 5-yl am 9?Jecember£dog
benzoi c acid; 30 )-2. 3-di hyd - dol - 5. v 8}%&){5%1}
2-[2-(3, @@wﬂigggo pheny 2, I hydr o- I soi ndo yamp S0 P-
benzoi c acid; WO 00/ 76969 PI D ~T g 4 03 -37-
2-12-(3,4-Di chI or o- phenyl ) - 2, 3-di hydr o- 1Hi soi ndol - 5-yl am no] - 5-
met hanesul f onyl - benzoi ¢ aci d -36-
2-[2-(3,4-Dichl oro-phe g/)j} 3-di hydro- 1 Hi soi ndol - 5-yl am no] - 5-
sul f anoyl - befssplringq-025 K of Pd_—;_(dba)g, (dipalladium-tridibenzylidene acetone) and
4-[2-(3, 4- D|chloro phen 2, 3- d|h dro-1 H i soi ndol -5-yl am no] - isophthal.ic
aC|[d (3 [2- (8, mﬁpq% whis(dip Qﬂldpmhmobﬂish -bisiapttotl) & toluene, and
m no ht |
( 3] Pt Q%P ofﬁ%%%'h‘%n‘; Atalyss solution is added to each teagtionsrigh Akase eeserally
| uor onet byshurhearhonated68 ¢ig, 0.21 mmol, 1.40 eq) is added to each reacti n vial, and
(3, 4-Di chl gr.o- pheny I%j 2, 3-di hy dro- [ Hi soi ndol -5-ylam no
'm azél - | - ythepdsls P ang plages} m-a[}ih@htbrm\@nphéﬂlyat)ed at lQD"(Ifor 4§ doors]

2-
f
@
[2- (3. 4- bi cnThr bessan B relney aboltd: entubf Aestion sqiveas prq mmowed ol - 1 -
e
y

yl a
2-[
tri
2- [
i

t hyl') - phewspbtatiil TBe solid resxdue is susp ended in 400 L of ethyl agetats and filtere
TP pEs A

2-
| -
2- (3, 4-Di chl oro- phenyl) -2, 3-di hydr o- H-|30|ndo etrazol -1 -
| -vinyl) - phtgrryn]ovarallmetalﬁt [']Z}e(fﬂtra,tenam%mmentpdtem;d dryﬁes%—b@l dvyiplsratidn to

2. [ 21 (3. 4- Di ERY BIRSARRANg S Ootormulel, AR bereai acid poaiondegsiasified nyl -

|
[

enzojg aci d(e ETQ iﬁémﬂrﬁ@ﬂmghghés‘?érzmeé}}’érg are: dcﬁssoerHXﬁirSQO AL of THF/ethanol
|

H i soi ndol - am no] - 4-ni enzol c ac
( 1 1 v/v) to which is added 300 pL of 5 M sodium hydroxide. The solutions are

[
y
[
y
2-
b

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



25 2-[2-(3, 4-Di chl oro- phenyl ) -2, 3-di hydro-1 Hi soi ndol - 5-yl am no] - 3, 5-

di nitro-benzoic acid; 3-[2-(3,4-Dichloro-phenyl)-2, 3-
H i soi ndwlo-dargde@m noj - 2- net hyl - benzoi ¢ aci d;

di hydr.q-
st 03

PCT

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

met hoxy- benzoi ¢ aci d;

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

pr opoxy-benzoi c acid; 5_Decenber 2003 WD 00/ 76969 PCT/ US0Q/
Brigoindek yBreR

yF})Viof ffl‘filccii"l hydr o- 1H i soi ndol - 5-yl am no] - 4-

4- But oxy- 2- [ 2- ( 3, 4l%{%tDishiorerrhepyY)-23-ddydrory Hrigeind

benzoi c aci d; .
o 1505, 4 by pthanesulfonyLh

]
5073 -38-
"25-yl am no] -

pent yl oxy- benzoi c2-§&(34-Dhchioro-phenyl)-2,3-dihydro-1H-isoindol-5-ylamino]-5-
2-[2-(3,4-D chl| oro- phenyl )@2 3-di hydr o- JHi soi ndol - 5-yl am no] - 4-
? (

hexyl oxy- be poxlpegzois ac

3, 4-Di chl oro- phenyl ) -2, 3-di hydro-1

H- i soiqdol - 5-yl arq_p,gﬁ;, Ani@g]ﬁov@%ﬁ)%Wdﬂ{;ﬂar&q'mi'fsoi,ndol-s-ylamino]- _

2-[2-(3, 4-Di chl oro-phenyl

-dirhydro-" I Hisoindol 5 -ylamno]-4- 10

oct yl oxy- benzaphthaiciadid; 2- [ 2- - (3, 4- Di chl or o- phenyl ) - 2, 3- di hydr o-

eyt oy 21 5. CHRC Hie RS S fsaintek -yt gt

yl am no] - benggd.c acid; 15

2-[2- (3, 4-Di chl’or o- phenyl ) - 2, 3- di hydr o- 1H i soi ndo] - 5-
i sopr opoxy- benzoi 2[263,4rDichlp-ghenght %3 wlilidsen) Hrispindoly
| Hi sg| ndol - 5-y| am 041-5- ni.t ra-. benzoi c acid,

2. [ 2- T onl STEarRey

%/I am no

Hlagmino

ag

15’8?70%%??1‘91 -phenyl) -2, 3-di hydro-1 Hisoindol -5- 20

ylanino]-5-nitr o—p@@h@imb@;%ﬁen@%_:ﬁsMb:zﬂ-wbhanl-ayahﬂlihww !

H-i soi ndol - 5-yl am no) - 5-ni_tro-
imidazol-1-yl-benzoic acid;

enzol c

[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;



acid; 2-[2-(3,4-D nethyl-phenyl)-2,3-di hydro- |

H- i soi ndol -5-yl am no] -5-nitro- benzoic acid; 25 ber 2003
2-[2-(3, 4-Di chl or o- phenyl ) - 2, 3- di hydr o-] H- i soi ndol - 5- yI ami RA&}cHber

met hoxy-wenaaéw9aci d; 2-[ 2- (3, 4- Di chl oro- phenyl) - 2, 3- di hy dr@#U800/15073

H i soi ndol -5-ylam no] -3-nitro- benzoic acid; 3-Ntro-2-{2-[(4aS,

8aR) - 4- (oct ahydro-i soqui nolin-2-yl)-phenyl]-2,3- 30

di hydro- | Hi soi ndol - 5-yl am no}-benzoic-38td; 2- 2-[(4aS, 8 aR)-4-(0O

ctahydro-iso quin | hydr o- | .. .

i soi ndol -5-ylam n }IBJ"‘E%WZ% (f)g-u‘géﬁl%@ %pygg%g-dgxy%&-éﬁ;gpu@abé—ylamxno}
PCT/ US00/ 15Q>E§z013%ci@0l d; 4-[2-(3,4-D chloro-phenyl)-2, 3 -dihydro-1
H i soi ndol - 5-yl am no} nicotinic

2- [ 2- (4- Di but yI ard W {bhddghlprepphenylhi.drdibydior BisededolS-ylaminaled-- benzoi ¢

gci d; 5 2-] eﬁ%ﬂ&)‘ 9&%&[&&10 phenyl) -2, 3-di hydro-| Hi soi ndol - 5-yl am no] -
enzoi c aci

2-[ 2- (8- Br ond- phemp +3,2-Bickibhyghenyl -2 Bsdihpdtel 1134 3dinda sy lahig]d-c aci d;
2-[2-(2-Chl gro- en 1) -.2, 3-di hgdro 1|—|—|so¥ﬁr?gol 5-yl amrgr.:i(’)l benzoi c aC|d

5-Di butyl anihegyoxy e(l@lﬂﬂﬁidchl or o- phenyl ) - 2, 3-di hydro-| Hi soi ndol -5- 10

yl am no] - benzoi ¢ n?ﬁéo?j g%h[:l%f)ﬁ;’ Qﬁ’er?le‘ﬁﬁl bOélﬂ%@{agf;ixllgoxgdo?]-ﬁi/ﬂ%(%ﬂ-4]-2

H i soi ndol -5-yl a Z01 C

4-12-(3, 4- Dihebtmmhémmda)cuz 3 d| hydro 1 Hisoindol-5-ylamno]- isophthalic
acid; 15 2-(2-Bip dro- 1H-i soi ndql | am_nQ) - benzoi c
acid; 2-[2-(3, 4- %ﬁ@%ﬁh BTR?H?"F r5>212§ Qih)‘@"&rlﬁ‘ﬂfﬂm%ﬁxﬂ]ém@] vt-ani noj -

benzojg aci ¢ictyloxy-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-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-D hydroxy-phenyl ) -2, 3-di hydro-1 H-isoi ndol - 5-yl am no] - benzoi c
acid;, 20 .

2-[ 2 (3, dgiofkasgr O- pheny! ) - 2, 3- di hydr o- | H i soi ndol - 5- y| ampRelsbeiess

acid; 2-[2-(3-Fluoro-4-nethyl-phenyl)-2,3 -di hydro-1 H i soi ndol -5-yl am no] -
benzoic acid; 2-[2-(3,4, 5-Trihydroxy-phenyl)-2, 3-dihydro-

| H-i soi ndol - 5-yl am no] - 25 benzoi c aci thg. :
2-[2-(4-Methyl-3-trifluoronethyl-phenyl)-2,3-di hydro- 1H-i soi_ndol - 5-

yl ami no] - benzoi ¢ 4f2-(3,4-Di§ilero3phedy i hiddrydreABrpdindol-5-glamino]-nicotinic
-di hydro-] Hisoindol -5 -yl am no] -benzoic acid;, 30

2-12-(2, 4- Di% or o- phenyl) -2, 3-di hydro- 1Hi soi ndol - 5-yl am no] - benzoi c
acid; or 2-[2-(4-Efue-Dibhtylhmidd- bydihyhenH-isodakSylinsine}-1

H i soi ndol - 5- vyl ﬂ.yng{Pb%ﬁ%gi C ag?%gm? Dece%er 2003 V\DﬂgOI 769%9

PCT/ US00/ 15®e8zcidacidThe conpounds of Forrmula | have been eval uated in

tandard i It | V0. ti : illed i
amyl o rescar oh 0 Cu R AR R AR B HERSAEL JRBEL o7 et on

of anyl oi d pegifitBeignd its aggregation, and in determ ning the potential
useful ness in treating diseases 5 associated w.th anylojd_such _as

Al zhei mer' s di seasBR-GrReomeiphewlhg, Jadibygdie- Hidsoingalis-dammalbenzric acid;
predictive of clintcad ~utili 3h QL L1dp 3 I BASSR
Bet o am 1 oi 4 Sl 12 EECHSrephbp P23 et ESANRAES- Al BofSie eI
sel f-seeded any| §-DithitPaining2dat(d, MiichloraiphenylE2,8 edihyyoH-osdol-5-

10 ylamino}-benzoic acid;

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.



Assay Buffer - 50 mM sodi um phosphate, pH 75, 100 nM NaCl, 0.02% NaN3, | M
urea (filter and store at 4C) 15 Soluble A Q 1-40) pepti desﬁ)%?e%tb%@oo
Torrance CAO%,?ﬁ 2.2 mg/mL in deionized H2O (stored in aliquots a -500,
keep on WPe“ ¥ thawed) will self-seed after 1 week st orBERUSOIgpI73al |y,
the solution should be stored until no | ag phase is seen in the assay.
1251-1 abel edAf3 (1-40) - 150K-350K cpm p.L in 100% acetonitrile -0.1% 20
trifluoroacetic acid (TFA) -1% i - mer capf®et hanol (aliquots stored at -20C).

1251 - | abel ed Af 3( @gg@,' re e ur e, set
forth by H_LeVi %gég%lfl?&fhr(\igﬁgur 0 |I%:3F].h gﬁ%%"g‘%@a%nf ﬁ%@g@,ig&ﬁ?"cﬁlq S

her eby i ncoripotwt essaysmputipélgsetey those tlillsd ircagglotd ressarbetgevatagsed from
Amersham Arlin tOB hiei.ﬁhts,. I11inqgis,. 25 Fi ne%l assay conditions: 30 pM
Sol ubl & A, 8(PTHBPIIA RNE S in PrekebRE forasiont apuieid protemrandgie < pm

1251 - | abel edhghtedatiodBndagd ] enber 2003
WD 00/ 76969 ) 8@0150738?5%31?@{?& @g?la\%gg} %ﬁcfi@ﬁ%%sﬁ?/}@gﬁ%g%%%?%@ :
typical |y 5-#epoiied widiamyoidsuchas Alzheimér sdiseaserEmfallomiingashydds® i s <1%

viv in the 1Y, ay. Reaction.m.xture for 50 assays (on ice) is

conpri sed oﬁ%%‘?ﬁ@%ﬁgﬁsB’fe%lci’é@?fmé‘ﬂﬁﬂéﬁﬂMQSl-I abeled A/3 (1-40) + 1 pL
of soluble At (1-40) + 13.5 pL 5 assay buffer per assay. The follow ng are
t he amounts of the conponents of the reaction mxture sufficient for 50

assay wells. 5-10 p.L 1251-1| a)bBelI d 1-40)_dried down 675 pL assay
buffer 50 pL sol uble Afl (1-40 Eﬁ*‘l@gi}é&n@%&kﬁ%‘ﬂ&r epare reaction mxture
above by m xi ng conponents and storing on ice. 2) Pipet 14.5 L of reaction

m xture int QANAIIODS ASZANS | s on a pol ypropyl ene U bottom 96-wel |
mcrotiter plate on ice (Costar 3794). 3) Add 1.7 L of diluted conpound to
be tested t EAa2R (Beta-Amyloid SelfiSeedintz R&liodss i ncl udi ng sol vent control.

a0 Y D 59
Seri glg 3-fold dilyp Ly 5 BiohoPM A% B 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



final) in assay buffer -urea = 7 dilutions + zero. Each 96-well| plate can

therefore accommpdate 11 sanples + 1 Congo Red control (0.9%%—5

M i
2-fold %ﬁg@%gﬁg) Seal the plate with alum numfilm (Bec ?%%;%3

i ncubat e

10 minutes on ice. 5) Raise the tenperat

I ncubate for 3 to 5 hours (depending on the |Iot of the peptide). 6)
the alum numfilmand add 200 pL/well of; ice cold assay buffer with
collecting the radiol abeled fibrils by vacuumfiltration through 0.2 p. m
25 pore si zealissylARd fin HinestbylsutfoRGle@INM SO, atpiealiyve-50i rplel stod\&ChNB 2L thBedf or d,

MA) . Determ ne_the radioactivi
wel | - known Tl eonseatratin of QM

d}al In

and

and

Renove
urea,

. of the filters using standard nethods
bylﬁ ﬁé%}'@.mwx-%t a- Anyl oi d Sel f - seedi ng,

Thi of | avi nT) An.assay for inhibitors of self-seeded anyloid fibril growth 5

- = " ; &9 St oc
TR T e A S A s T
0. 02% NaN3, 1251 1Meldiee! A ihBesa ABE1-ADPEQ B of bl SalAhlae) A3 £ §1.40) -
ng/ mL in deionized H2O (store in aliquots at -20C, keep "on ice when
t hawed) wi | lassayl Buffee per asbase The folleking taos thg@momppsi afahe gompdnentsaifubé on
shoul d be stored until no.la hgie I S sg n in the assay. Final assay
condi ti ons: TSEFHOMIEULE FUTIse “?’{- S NYYESt oni zed water in assay 10 buffer.

Conpound to be teg | B¢l AY | %% ;%pi cally 5-50 mM st ock,
cosflrégglg‘rat iil(l)aﬁl)%%fj%og?s < folv v in the assay. Assay:

Reaction m xture ¢gruoassasaffer (on ice) conprised of | p.L of soluble A
(1-40) + 13.5 L assay bufter per assay. The follow ng are the anounts
the conponents of0 pheolubletf dr4®i xt ure that result in each of the 50 assay

Decenber 20
Sol uti ons:

that the final

wel | s.
10

15

20

25

Assay Method

1)
2)

3)

4)

5

6)

Prepare reaction mixture above by mixing components and storing on ice.
Pipet 14.5 uL of reaction mixture into each of 50 welis on a polypropylene
U-bottom 96-well microtiter plate on ice (Costar 3794).

Add 1.7 uL 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 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).

Seal the plate with aluminum film (Beckman 538619) and incubate for

10 minutes on ice.

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

Remove the aluminum film and add 200 uL/well of ice cold assay buffer with
urea, collecting the radiolabeled fibrils by vacuum filtration through 0.2 pm
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 skilled in the art.

BASST (Beta-Amyloid Self-seeding, ThioflavinT)

An assay for inhibitors of self-seeded amyloid fibril growth

k

2.2

such

of



15 50 pL soluble A/3 (1-40) 675 L assay buffer Assay Method 1) Prepare t he
reaction m x above by m xing the conponents and storing on |15:e smbea @ pet
14.5 p.L of reaction mxture into each of 50 wells of a polsysfyrene 0

U- bot t onWOAREIP i crotiter plate (Corning 25881-96) on i CRCT/B300A6M31. 7 L
of diluted conpound to be tested to each well in a colum of eight,

i ncl udi ng solvent control. Serial 3-fold dilutions from1 nM (100 M final)
in assay buffer -urea = 7 dilutions + z420. Each 96-wel| plate can

t herefore am e 11 sanples + 1 Congo Red control (0.039-5 Mfinal 25
in 2-fold st * Seal the plate with alumnumfilmand incubate for 10
m nutes on ice. 5 Raise the tenperature to 37C and incubate for 3 to 5
hours (dependsate®iald he 1ot of the peptide). 5 Decenber 2003 WD 00/ 76969
PCT/ US00/ 15073 -43- 6) Renove the alum numfilmand add 250 pL/well of 5 M
t hi of | avi n 1&9_%591_1;%516 Si gma- Al drich) in 50 mM gl yci ne- NaOH pH 8. 5.

Read fl uores 01 nm 20 nm
within 5 m r@?@ﬁgu%%gAﬁ)B@t\gE% @gﬂg&;gfa?{ p&%ﬁ rww @Eks ass%y is used
to pravide Igﬁﬁ.g f by a conpound against the aggregation )
behavfsor ofai e %gghéa}rfaf}?m %{e?)@de The purpose of this assay is to
provi de a hi gher volunme nmethod of assaying the anount of beta anyloid
aggr egat i on Sahibig ABY1 6100 p Qi Ning ALK &y déiafiedd I-D‘E) (storeimbliquots bn-200C skeapsay,
hexaf | uor oi sopropanol (HFIP) 1s used to break down 10 the initial anyloid
pepti de to anionoten ﬂsivaﬁd@ua'ndelﬁseedaaﬁmrlcwa&k sibrage. Bypiddlyp e sohitivh i s hi gh

enough so that ccur H 6.0 in several hours. METHODS:
B- Am | oi d péﬁw@%%%%pégav %agm%esedssmﬁmeassgx wel | plate (Costar 3794),
we add 25 pL 50 nM Phosphate Buffer, 15 pH 6.0, 10 L 0.5 ng/nL AD (1-40)
peptide in Z8patdkd doritorRl-56 33 ¥oluble 4 3 (1-40) in deionized water in assay

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).



radi oi odi nated 1251 AD (1-40) [1251 A3(1-40)], and | A of the conpound to
be tested starting at 50 mMMwith a concentrati on of DMSO §gggem‘glg%03we

i ncubat f to 4 hours at roomtenperature. We stop t W th
200 pL g‘F"’QgF’?ﬁ'?W phosphate buffer, pH 6.0, and filter it ? ?fé%g‘ﬁiéé"?%.z m

96-wel |l filter plate 20 (MI1lipore MAGU N22). W wash the filter plate with
100 pl. of the same phosphate buffer. _gggregati on was detected on a

M crobeta counter after inpregnating the filters with Meltilex (1450-441)
and is corr et @énfove thpalligimmnilm BAT X34 ASSAL/ WETLDEM tidlReqTi(Thd) AD
(1-42)(California Peptide) was dried fromijts hexalyé 0, &isegq?ﬁro anol (HFIP)
stock sol uti on[TH$d68lema-Aldyichis 5§ nibglyeiaeiyaOL; 'téh{r BRICTEEBVB0)

and then m xed Wt h e |, 06, ifhift 5 -mibigesm xed AD
(1-42) soluti oﬁnvz\}ags]atgf%)at%@?@% t%ﬂ%@ﬁﬁ;&lr@%mﬂgﬁﬁg&@mﬁéﬁr anrllle s;?ri nge
filter (MIIlipore, Bedford, MA). The conpound to be tested in 5 Decenber
2003 WO 00/ 7829A -l i Fepfide T 50 tinmes concentrate) was put

into each well (0.5 liL/well), of a.%g-wel I p%athé.. .The AP 1-424 sol ution
was added into eadMSRESAY 1§ vseddo prqvide.g mEasuFp g H?el?@o“&ég PERPPY uged at
1,000 g for ] ¥ ; AJ3 1-42; final
concen? rati o%a%g%ﬁg@%??ﬂgaﬁﬁfgﬁ%gﬁeo%z%%lgﬁlieigﬁm'l@( (ThT) (30 M solution
in glyci ne-NaOH Thé ppogepdf tBisassayds svprowidds akigher voleme methodmfl | (250
p.L/well), fluorescence was. neasured (ex. 440/20 n using a
f I uor escenceASSPHRE theampunt ofpgla amiﬂlgiaé%ﬁ%até%'ilwg ?mv\%@@é@%gﬁ%?gé? as the
reducti on of 4.0 ' lisased Qo bivak lotvnon (9
CFCATS) - FOA e ot Srpoind) ) .30, The | G508 ~
(concet r at i tha imifiat @sylorpeptideth 2 ewpmomer state awluise azcopoentratighPh3? A of

ti | at.ed e fi.tti ' t
o1 ow ng_ eqMAEanfiekironh s Wb SBpriontlaest RBPArP S st "o Ber i ment s
in triplicate.
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



15 Inhibition (x) = 100-100/{ 1 + (x/1C50)n), x = concentration of tested
compound (M, [1C0=(M, n = HIIl coefficient. Representatipg..caPgeds of
Forrmul a | have exhibited inhibitory 20 activities (1C50) rangi ng from about
1 p.MtoVG8G6%P than 100 pMin the foregoing assays. Th@CIASODHEITHf these
assays for specific representative conpounds of the present invention are
shown in Table 1 below. WD 00/76969 5 Decenber 2003 PCT/ US00/ 15073 - 45-
TABLE 1 Anyloid Inhibitory Activity Exaffite BASSR No. |C50 M BASST BATYM

BAPA | C50 P - 1 10.. .5 ( P11, , 20
(23, 3 (0 4yl Rt Gutehituel v B g A wp Bu e 6P G
315, 6.2, 3. 1, flat@, 'ﬁh@Ag,(I&é%%&ﬂi@ﬂ wed added Ha%@eacialuel%lzzi(ﬂ)&weﬁ, . Phe(ffité6. 1
(P)101 (P) 15, 15, 15, (@2 (Q22.2 (Q >100, 93 (Q 55, 4.1, 33, 3,311. 4 67,
7, 12 (P)1 (wisi@&nfifpped 4t Y006 g(fQ) I nBmt€d At Bcdi@ted7aC7°8dor >AHO1. 137. 328
8>100, >100133. 419 19>]100 (ppt)., =>1001.532.913
(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.



10100, 58, 55, 70334.616 112.5, 3.8, 5.2, 1.2 (P)0.8, 112.6>100 12>100
(ppt)1.111.75 13>100 (P)1 (P)90.2, 60 (P)4, 21 (P) >100 (Q Bedehaldns (Q 32
(Q >10 ) >100 (R)11 (R) 52(S)4 (S)79.7 (S) 60 (T )

142. 5, 1%‘?@8&9{‘5 20.8, 1.012.6>100 15>100, >1000. 632.5>10%:1(f§é0%§6‘57-£>100
(ppt)1.829.586 1720 (ppt), 801.52040 5 Decenber 2003 WO 00/ 76969
PCT/ US00115073 -46 TABLE 1 (cant) Exarrp_iﬁ_BASSRBASSTBATYI\/BAPA No. | C50 pM C50
M C50 PMLC50 ! AM 187(ppt), 4,50.9,1.0,0.616.697 1.1 (v-shape) 191 (v-shape)
1.012.8>10 | (v-shape) 20>100211.5>6@ABIE 12. 2, 2.00.79.64>60 2210, 3, 3,
6.5, 86, 284>60 23>100, 50, 703, 2,234.162 245, 18, 180.8, 0.3, 0.3 25>100

(ppt), >100, >10015>10025 26> AgylpidoinhibtioRy SSBUYA | etter in parent heses

after parti bﬁjta‘ﬂlplgdi ueT E(A'S(Sﬁ es tiret %AQET[ e BATYM BAPA
No. ICs50 uM IC50 UM IC50 UM IC50 uM
1 5,6, 10,5 (P) 2, 1.6 (P) 113 (P) 72
30,20 (Q) 3,3 (Q) 46.4 (Q)
>100,15 (R) 15, 15 (R) 59.7 (R)
2 30, 7.5, 10 2,2,2 14.1
3 15,6.2,3.1,4,6,4.5, 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) 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




conpound tested. For exanple, 10 (P) indicates that conpound tested was
from Lot P_If no lot is specified, the |ot of the conpoungh.vas.LozP. P,
Q R S and T are different lots of the conmpound. 5 The invention
conmpoun | so shown good activity in standard in vivo assays

conmonl ?8?@"5@?0 eval uate agents to treat diseases rel at ed’CtTHJSU%éVégati on
of anyloid proteins, especially Al zheiner's disease and other anyl oi doses.
In one assay, anyloid protein is induc_e‘ﬂ5 into the spleen of mce by

subcut aneous injections of silver nitrat€, Freund s conplete adjuvant, and
an 10 intravenous injection of anmyraBLEn(eme) ng factor. Silver nitrate is
admi ni st er edq—each—day—therough Day 11  Test conpounds are adpinistered to

the mce daifi*mplearting BASBRy 1 throuBASSE 11. BATYSY 12, BARAani mal s
are sacrifice and the I s are r ved,. histgl ogjgcally prepared,
stained with Or'lgo red, %@go{%ﬁ@ perce _59r"§§ of iq?liﬂ E'Meen I&%@ ed by

bi ref ri ngent; ngo Ted R any ottt o—uanitated—m-eroseoptcal | y.
Anot her in vi v]‘goassay im)tﬁ%t he invoégtr8h¢§onpouirﬁ1§ have be eval uat ed
uses transgenii® nmice. The (shgpd)ear a hunpp f -anylgig precursqgp 5 Decenber .
2003 WD 00/ 76969 PCTI US00/ 15073 -47- protein transgene with a prior
pronoter, as described B® et al, "Correlative Menory Deficits, AR

El evation, and Anyloid Rl ﬁg&ﬁﬁﬁ)i n Transgenic Mce," Science 1966;
274:99-102. These transgenic ce devel op 13-anyloid deposits at about 9
nmont hs of age20By 15 nont I3s100di f f use and Qonpact senjbe pl aguesgpare 5
abundant, prinparily in the neocortex, olfactory bulb, and hi ppocanpus.

| nventi on coﬁ'gounds ar e’-@dfi 59 st er ed ord ¥y to thedffce begi mMdng at the
age of 8 nont (j ust prt {0 ot he onset. gf anyl oi ¢ deposits nd _
cont i nui ng fo?ésever al lgb%\’t §55(2l§p to abc?ﬂ? age 14- %é nont hs)%@he ani mal s
are then sacri2Bi ced and>i®e 50y @ ns are I eoved. Thet anount of ganyloid in

the brain is antitated_b hi stologically 10 and bi ochem cally. The
above data es?gbl i shes tl§af§’h]l§pr esent g?-g’\fé?’si Hdent i on conpounds are active
in standard aggays used B@s U o nhi bi 4 on of pr. in aggregation. The
conpounds exhiztéit excel F%ﬁrﬂ’ spe’ci?icity, ;or exarrplsét‘ogas ShOWﬂglén t he BASST

>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



assay, as well as the BATYM and BAPA assays. The conpounds are thus useful
15 to clinically inhibit anyloid protein aggregation and tep.iRgdR. a¢ngl oi d
deposi t swd eurreogh agnosti ¢ use. The conpounds wi || be used potnidegngesm of
pharmaceutical formulations, and the follow ng exanples illustrate typical
conposi tions. EXAMPLE 27 Tabl et Formul ati on Ingredi ent Anmount Conpound of
Exanple 1 50 ng Lactose 80 ng Cornstggch (for mx) 10 ng Cornstarch (for

paste) 8 ng Magnesium Stearate (1% 2 150 ng 20 The conpound of Exanple
| is m xed pabteln transgenecvith 2 PHATIPIOSINGS Ay 8a5cribesk by Heiag ehaly @5@%@% to

vt o1 and’ AAGmEE BER s FIoRiEE 2P A g bRRIBAR. Bl THRseHERRBETE 0 0o e

m xed powdes.o,2Rqokd874T0% 11 b5 ETheS hrtifide ddWgop'Blang/i6ididepbsittrat S
Deconbor 208500 0074080 PET ooy Ta DS s pasﬁs{\gdn%r ough a No. 8 hard

screen and abbied mantieCagd By b rooths, diffuseind eanpsgt sepileplanesdignesi um
stearate and c ressed i.nto a tablet.. The tablet,s.are __adm-hi st.ered to a
pati enht at Hégqr}gt E“Bﬁ‘rclle ip thefeQgeifery Qlfagtary bdﬁ%\fé’ﬂ?'i‘%? CBPP%%W%E?%I‘%BW otein
aggregatio i 6] 18the Snick Bepaiitng bt thXAMPOES ZfbnBay ent er al
Sol ution Inrbogd@é)llhgt@%ﬁ%gl?m%ﬁe@n% g; prgp;}l ene gl ygcol and 200 mi] of wat er

for inj ect(ushprisr wdliedneoodamyloid Gmesiss)mad mentimingfes sayerplypanths (W j rr ed
and the pH.is, adjusted to 5.5 mth h o ' i's
A
sterilized, refrohk®rietintoupt O dbhyRIPBULE SraieRGhantiatsddioth higtaloglcally (40 ng of
Compound No. 8), and seal ed under nitrogen. The
10 and biochemically.
The above data establishes that representative invention compounds are
active in standard assays used to measure inhibition of protein aggregation. The
compounds exhibit excellent specificity, for example, as shown in the BASST
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



solution is adm nistered by injection to a patient suffering frommedullary
carcinoma of the thyroid and in need of treatnment. EXAMPLEs2Q.chmePadoah
Formul ation Ten m|ligrans of

2- {4- 3-W9 W76 hi or o- phenyl ) propyl ] phenyl ani no}  benzoi ¢ PAAYEPOPASHTE xed
with 1 nL of propylene glycol and 2 .tg of acrylic-based polyner adhesive
containing a resinous cross-linking agent. The mxture is applied to an

i mper meabl e backing (30 cnR) and appli #-to the upper back of a 20 patient
for sustai nggsse&hﬁaﬁglﬁmah scgéenadm' el RBOYECHEORBLMNE s Rldgichiayent i on
and the manner and process of making and using It, are now described in
such full, olithal% mapnesiem, steanate andcomprasprl mso b tabdetaThetabluys grer son  skill ed

in the art tgo which,t pertains, to make and use the sane. It is to be
under st ood P&‘g{mftﬁ@dftﬁﬂé’@ﬂ?ff’f@t Hegate Welstoyt er<dy ¥ forpEsHERtRN RiamHloidn e

present 25 pRERlagpRediich Aiireddh{ A1 ORTr B shiS, mRe therel n wi thout
departing fromth §p| rit or scope of the present invention as set forth
in the clains. To particularly point out and distinctly claimthe subject
matt ek regarded as invention, the %Ltﬁm clainms conclude this

speci Fi cation. WO 00/ 76969 -49 CLA aﬁllgg clainmed is: 1. Conpounds
havi ng the Fornmula 1. 5 Decenber 3003 PSI’Il SO0 15073 | 5 10 or the
pharmaceutically acceptable salts ?rﬁgtreéa(} ola rein X is phenyl or

substituted phenyl; Y. is p | ., substituted phenyl, pyrigdyl, or

substituted pyri @P;SOl%mgpgﬁﬁggﬂbgfprpgylgae pn%%QP Eé-b%’g‘ivﬂtﬁigﬂ pyri dyl

can have fr1 gfiaclidns 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.



4 substituents, each independently selected from-QOCl-Cl2alkyl, 0 0 0 O

hal ogen, -Cl-C6al kyl, phenyl, -CNHR', -CNH-S-R, -S-R |1 0.0 H,

- Q02R1, woe#696CF3, - CN, - NRLR2, - (CH2)nCO2H, - (CH2) nmmc%%éﬁﬁm@oz
tetrazole, -(CH2)n-tetrazole, decahydroisoquinoline, imdazole, -(CH2)n

i mdazole, -CH=CH tetrazole, -CH=CH i m dazole, or phenyl; 20 Rl and R2

i ndependently are hydrogen or Cl-C6al kydg- and each n is independently O to
5 inclusive. R' is hydrogen, Cl-C6alkyl, or phenyl; and R is hydrogen,
Cl- Ceal kyl, -CF3, or phenyl. 2. A COI%Mi n accordance with Caim!]
wherein 25 X is substituted phenyl and the substituted phenyl has from1 to
3 substituents independently selected from -OClL-C6al kyl, hal ogen,

Cl- Ceal kyl , WigR3s clormgshienyl . 5 Decenber 2003 WO 00/ 76969 5 PCT/ US00/ 15073
-50- 3. A cqnpou in.a rdange with:.Gaiml wherein Y is substituted
phenyl and ﬁhe sggﬁqquﬁﬁgga"plﬁ%%el régﬂﬂ'om 1 to 3 substituents

i ndependently selected from-CO2H, NO2, -0OC 11C 12 alkyl, -CN, tetrazole,
-(CH2) nCO2H, - SO2NR&R2, -CF3, im dazol e, -(CB}Z) n-tetrazole, -(CH2)n

- imdazole, -CH=CH tetrazole, or -CHzCH-~ dagple. 4. A conpound in
accordance wth Caim1 whereiR, Y. t ut phenyl and the subgti tuted

phenyl has froml| to 3 substi let if whith is selected from-CO2H.

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 0O O O
| .

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.



10 5. A conpound in accordance with Caim4 wherein the -CO2H group is
located at the 2-position of the phenyl ring. 6. A conpoungpi.pccrpsance
with Claim?2 wherein the substituted phenyl has two chlorine substituents
| ocat ed VR 09Ff®68 and 4 positions of the phenyl ring. 15 PCTOSHpLOTAS
having the Formula 1: 20 25 RL | N Y | or the pharmaceutically acceptable
salts thereof, wherein X is phenyl or substituted phenyl, wherein when X

i s substituted phenyl, the substitutedBhenyl has froml to 4 substituents

i ndependentiy selsg ‘fi’t"?f% %n I C 1-Ceal kyl, -CF3, or
phenyl; Y g pheny ufsnggg‘ta?tu eg@ élfﬂnqah‘ggeg&rq when Y i s substituted

phenyl, the subsE{1tstsulmlmprbélphén}#haﬁdi}re(mbs’htumd pheﬁylbﬂblﬁtonehtcs |ndependently
sel ected from - CO2H NO% WO 00/,76969 eﬂ {?%r %}]g -CN, -CF3,
~(CHZ) nCORH, - SOZNRLR3, S8 ftgwramdspene eqted framt2 it e, -(CH2)n

| m dazole, -CH=CHtetrazole, or - CHim dazole; R__and R2 {P‘r;jependent ly
are hydrogen or Cl- CGa@%N‘ 108Ky, SCEa@HaZPIPS(CMWﬂSIQQW .5

i nclusive. 8. The conpe

2-[2-12, 3, 4- Tri net hoxyt ghéﬁwfjwlf A FHnpdetsazole, - Eipadmidazole, -CH=CH- -

tetrazole, or -CH=CH-imidazole.

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»,



5-yl am no] - benzoic acid; 5-Nitro-2-[2-(3,4,

5-trinmet hoxyphenyl) -2, 3-di hydro-1Hi soi ndol - 10 5-yl am no] ?%@@e%{b Ak d;
4- Met hoxy-5-nitro-2-12-(3,4, 5-tri nmethoxyphenyl)-2, 3-di hydro-

i soi ndoM®9Y7¢6 noj benzoi ¢ acid; 2-[2-(3, 4-Dichlor ophenyl%lC-Tél,’S\?-[’ﬂ?q:@dr o- |
Hi soi ndol - 5-yl am no] benzoic acid; 15

2-[2-(3,4-D chl orophenyl ) -2, 3-di hydr o- %EH soi ndol - 5-yl am no] -
5-nitro-benzoic acid; 2-[2-(3,4-D chl orophenyl) -2, 3-di hydro- |

H-i soi ndol - 5-yl am no] - ~4- et hoxy- azNi &0- | i | & 1A 3

- Chl or ophenyl )- 2, 3 -dfﬂé&;@dzawiéof n‘té%? @%&%ﬁ?@?bg%ﬁ: 0 acid; 25 30 5
[bcenber 2003 PCT/ uUs 7_ = ] H 'd ; 1 - CH imidazole’

2-[ 2- (4- Chl or ophenyl )Q‘%{%ag’l g%‘?%“ Eﬁt_{_alzgg,l lrrlndlo?Z-OSe-'yﬁ an%)rlllo] benzoi c

2-[2-(3, 4- D net hyl phenglp-cB-Riragh 8 -cHE=AH-inabsle! - 5-yl am no] benzoi c
acid; 2-[2-(4-Chloro-3-trifluoronethylphenyl)-2,3-di hydro-I Hi soindol -
5-yl ani no] benzoi R1agid®R? independently are hydrogen or C1-Cgalkyl; and

2- [ 2- Bi phenyl - 4-yl -2, 3-di hydro-1 Hi sol ndol - 5-yl am no] benzoi ¢ acid; or

2- [ 2- §3- Chl or ophemH 3 isAnd&pendently®-tb Hnckwsivedol - 5- yl ami no] - 5- ni tro-benzoic
acid. 5 Decenber 2003 WD 00/ 76969 -52 PCT/USQCQO 15073 9. The conpounds:

2- (2- Phenyl - 2, 3-di hydr o- 1 H i soi ndol - 5-yl am no) - benzoi ¢ aci d;

8. The compounds:
2-[2-(2,3,4-Trimethoxy-phenyl)-2,3-dihydro-1H-isoindol-
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.



5-Ni tro-2-(2-phenyl -2, 3-di hydro-1 Hisoindol -5-yl am no)-benzoic acid; 5
2-[2-(3,4-Dichl oro-phenyl ) -2, 3-di hydro- 1Hi soi ndol - 5-yl am g g,]e em 03
benzonitrile; [2-(3,4-D chloro-phenyl)-2,3-di hydro-1Hisoin f § (i (2-
tetrazol -1-yl henyl ) -am ne; {2-[2-(3,4-Dichloro-phenyl)-2, 3-di hydro I
H-i soi nd’B‘Pﬂém?ﬁgm nol- 10 phenyl) -acetic acid; 3 - { PCT/US00/15073
2-[2-(3,4-Di chl oro-phenyl)-2, 3 -di hydro- | Hisoindol-5 -

yl am no] - phenyl } - propionic acid; 2-[2-(3, 4-Dichloro-phenyl)-2,3 -dihydro-
| H-isoindol-5 -ylam no]-6- nitro-benzole acid; 15

2-[2-(3,4-Oychlo henyl )2, 3-di hydro-1 Hi soi ndol - 5-yl am no] - 4-
nitro-benzoic acfl"geeom Xur)ds

2-[2-(3,4-Dichloro-phe Lpheayﬁz dldamr@-mﬁmmoﬁaémdwmhad
nitro-benzoic acid; 2- [2-(3,4 -Dichloro-phen -d ihydro 1

H-i soi ndol - 5- yI ani no] SSVitrpa2+ frohemd2.a- dt_huglro-l},gln@@méola%whpmmo)-benzmc
2-12-(3,4-Dichl os&aphenyl) 2, 3-di hydr o-1 H i soi ndol - 5-yl am no] - 5-
sul f anoyl - benzoi ¢ ati d;

4-[2-§3, 4-Di chl oro- IOhQF[SZl-O}@&hﬁ:brbﬁﬂnéﬂyl}-ﬂﬂ-ﬂmyﬂdﬂllHﬁsMhd@D-m]ammsppht hal i ¢
acid; 25 3-[2- (3 4- Di chl or o- phenyl ) -2, 3-di hydro- 1Hi soi ndol -5 yl am no] -
pht halic aci d, 2 f’?@(‘ﬁﬂl@aD chl or o- phenyl) 2, 3-di hydro- |

00 o ool e AR AL S - ¢
I m dazol - | -yl - tetrazel-yhphatiylf-#ming; 4- Di chl or o- phenyl ) -2, 3-di hydro-1
F1soindol -5-yl]-(2- tet[5 %%l-]-)ichloro n%eny%) 2phgﬂ1>}lrldl)o-?H-1somdol- [B}erlca(ranr:gg]r 2003 5
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; 7

L



WD 00/ 76969 PCT/ USOQ 15073 -53- [2-(3, 4-Di chl oro- phenyl) - 25 D3 - %i %(350- 1
H i soi ndol -5-yl]-[2-(2- tetrazol-1-yl-ethyl)-phenyl]-am ne’ ’ecemoer
[ 2- (3, 4vHhodogs O- phenyl ) - 2, 3-di hydr o- 1Hi soi ndol - 5-yl | - [ 2¢fRiS00/15073
tetrazol -1-yl -vinyl) - phenyl ] - am ne;
2-[2- (3, 4-D chl oro-phenyl ) -2, 3-di hydro-| Hi soi ndol - 5-yl am no] - 5-
nmet hyl - benzoi ¢ acid; or -53-
2-[2-(3, 4-Di chl oro- phenyl ) - 2, 3-di hydro-| Hi soi ndol - 5-yl am noj - 3-
met hyl - benzoi ¢ aci d. [2 3,‘;FH@hLQmthﬂHBtz,%dlhﬂgr(?éHz‘ﬁo@éO]'g‘]YH'[lz‘&'
2-[2-(3,4-Dichlqro-phenyl }-2, 3 -oi 0-1 Hisoindol -5-yl am no] -
3,5-dinitro- ben%Sﬁré%ngﬁ;&gﬁ% E%@%%ﬂ{(’:ehl or o- phenyl ) -2, 3-di hydro-1
H-i soi ndol - 5-yl am no] [223 #Biidi¥dro ol)2, xdiltydr1 H2ispidddl-Biyti|2ef2e - phenyl ) - 2,
3 -di hydro-1 H-isoindol - 5-yl am no] - 4- net hoxy-benzoi c acid,
2- [ 2- (3, 4- Di chl deagtdnylryiog)-phemll-amine,i H i soi ndol - 5- yl ani noj - 4-
propaxy-benzoic acid; ry 2 a1y _ 2ads -1H-isoindol-5-vlaminol-5-
% Butoxy-2. [ 2. (3 4 d FRE64Dighloro-pheny-2.3-diydros Hi-iseindol S-ylamino]
yl am no] - benzoi cmahybberzolc?adi@,of- Di chl or o- phenyl ) - 2, 3-di hydro- | Hi soi ndol -5
yl am no] - 4- pentyl oxy-henzoi c. acid; . .. .
2-[2- (3, 4- Di chl or o- phéhgi(3-4Dighlererphery3-dibydrgol Hsqindgl; 5% pminol-3-
hexyl oxy- benzoi Cm%%ﬁbﬁ&oﬁ@ééié’ 4-Di chl or o- phenyl ) - 2, 3-di hydro-1

m noj - 4-

H i soi ndol -5-yl a
10.  The compounds:
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;



hept yl oxy-benzoi c acid; 2-[2-(3,4-Dichloro-phenyl)-2,3 -dihydro-1
H-i soi ndol - 5-yl am no] -4- octyl oxy-benzoic acid;
2-[2-(3,4-Dichl oro-phenyl) -2, 3 -di hydro- | Hisoindol-5-yl amDec]emamzo03
nonyl oxywée#zeves aci d; 5 Decenber 2003 WD 00/ 76969 PCTI pégd%a‘@%% 54-
4- Decyl oxy-2-[2-(3, 4- dICh| or o- phenyl )-2,3-di hydro-1 Hisoin
yl am no] - benzoi ¢ acid; 2-[2-(3,4-Dichloro-phenyl)-2, 3-di hydro-] H i soi ndol -5
yl am no] - 4- i sopropoxy-benzoic acid; 5_s4.
2-[2- (4- Cnl or o- phenyl ) - 2, 3- di hydr o- 1H-i soi ndol - 5-yl am no] - 5- ni tro-benzoic
acid; 2-[2-(4-Chloro- 34—D|ec§flbx|pﬂe[@‘e(8mydhehibmqphenylg,-z,3~dihydn§tdmbis&ainﬁbl-50i ndol -
5-yl am no] - 5- mtrxqbenfgl c acid, 2-(2-Biphenyl-4-yl-2, 3-dihydro- |
H i soi ndol -5 -yl ¥MPEPIBERAYG 2614510 henzoic acid: or

[ 2- (3, 4- D nmet hyl - ph | -
I tro-benzoic acid. @Eij Q?%éﬁ%}g%ﬁ%ﬂl% gl])ﬂ'h dﬁﬁv‘d%j(ﬁ-rﬁoﬁﬁh@f% %]mmo]-zl
2- (3, 4- Di net hyseppepoxytben2oig-adiday dr o- 1H-i soi ndol - 5-yl ami no] - 15
i t Lo- benzoi c acid;
2- Phenyl - 2, 3- di hydrota fH{lererabemd)-58 fihylsp- Yispindol-3eylagginol-5-
2- (3- Chl oro- plﬁﬁwbénz%,@adjdhydro | Hi soi ndol -5-yl am no] -5- nitro-benzoic
cid; 2-[2-(4-Chloro-phenyl éhé 3-di hydro-1 H-isoindol -5-yl am no]-5- 20
i tro-benzoic acid [2%i2- m-értﬂﬂphmm}dﬂ)yl&h@yl-)@,hsldwdro-EHHsmadnlﬂdoI
yl]-

[2-(1 H te he
- Am no- 2-[ 2- (3, %@%@L og 5>/mr Pth ¥‘°z"°‘ d| hydro 1 Hisoindol -
2-(2-Biphenyl-4-yl-2,3-dihydro-1H-isoindol-5-ylamino)- S-nltro-

2-
5-n
2-[
5-n
2-(
2- [
aci
nit
-yl
5

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

S-nitro-benzoic acid.

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;
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m no] - benzoi c acid; 25
tro-2-(2-phenyl -2, 3-di hydr o- 1Hi soi ndol - 5-yl am no) - ben 55103

- (4- '@’7956 -trifluoronethyl - phenyl) 2, 3-di hydro-1 Hi é%@ﬁ&l 073

m noJ-5- ro-benzoic acid; 2-[2-(3- Fi uor o- phenyl ) - 2, ro-1

I ndol - 5-yl am no] -5- 30 nitro-benzoic acid,

- (3- Met hoxy- phenyl ) - 2, 3- di hydro-1 Hgzi soi ndoI 5-ylam no] -5-

o- benzoic acid; WO 00/ 76969 5 5 December 2003 PCT/ US00/ 15073 - 55-
-(3 Fl uoro- phenyl 2-[2-@-Blubseephenity-2, 3-dihydod-1 B-igéindelrbylantivelzoi ¢ aci d;
-(3,4-Dichloro-phenyl)-2, 3-di hydro- I Hi soi ndol - 5-yl am no] - 5-

ro- benzoic a® P@Fm‘hﬂé
- (3, 4-Di chl or o- phenyl ﬂpiHEisdih@dIlﬂl famifd]c®t i ni ¢
12. The corrpoun%nl}2 %{f]zj} H&yﬂ{eﬁa Pg%agﬁgny 2, 2ydr o-]

oi ndol - 5-yl a:ﬁiunn:]-ber&mmmmgi ben20| c acid; 10

(3, 4-Di chl oro-pheny) ) 2riadh) el 0 4 Sk A th AN £l arno)-

benzoic acid; 3

-2-{2- [(4asnmrc45ch)ct ahydr o-i soqui nol i n-2-yl)-phenyl ] -
| hydr o-1 Hi soi ndol -5-yl am no} - benzoi ¢ aci d;

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

(
0- 1H- ij50i ngg) §10} - benzoi ¢ aci d;
3,4-Di ghl or o- phgﬁbﬁﬁﬂb 3-di hydro-1Hisoi ndol - 5-y| am nol nicotinic
2-[ 2- (4- Di but y| 2X¢3, Wd}lbx)orﬁhewl)eﬂ Bnthh}{ﬁf%lﬁlﬁ@l@ﬂﬁld&y gnino]-3-

methoxy-benzoic acid;
10 2-[2-(3,4-Dichloro-phenyl)-2,3-dihydro- 1H-isoindol-5-ylamino]-3-

a
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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;



yl am no] - benzoi ¢ acid; 20

2-[ 2-(3-Di butyl ani no- phenyl ) - 2, 3- di hydr o- 1H i soi ndol - 5- yI AR HKEPEEER3 0i ¢
acid; 2-[2-(3-Brono-phenyl)-2, 3-di hydro- 1H i soi ndol - 5-yl am no] - benzoic

aci d; 2¥paefdeThl or o- phenyl ) - 2, 3-di hydr o- 1H-i soi ndol - 5- ylparused/1502% benzoi c
acid; 5-Di butylam no-2-[2-(3, 4-di chl oro-phenyl) -2, 3-di hydro-| H

| soi ndol - 5-yl am no] - benzoi c acid; 2-[2-(3,4-D chloro-phenyl)-2,

3-di hydr o- 1Hi soi ndol - 5-yl am no] - 5- neifkoxy- benzoi c acid; 30

4-12-(3,4-Di chloro-p |sophthaI|c
acid; 5 Decenber 200? %&@F%@%@PW%% do&‘fg %la 05%]&% -4-yl -

3 -d ihydro- | Hgigsoindol-5 -ylam no) benzoic 5 10 15 20 aci d;

2-[2- (3, 4- Di met hoxy- phenyl )-2, 3-di hydro-1 Hisoindol- 5 -yl am'_no]-
benzoi ¢ acid; 2-[2-(3&EB-G. MMMMQWI)QQ-MdMthsmndol-S-ylammO]-

H i soi ndol - 5- ylgﬁe } en20|c acid; 2-[2-(3,4-Dfluoro-phenyl)-2,3

-di hydro-1 His =y| am noj - benzoi c acid;

2- [ 24(3- Fl uor o- 4- et mltz-(yw@draxy& héh)!‘ﬂ)lQBdehirdr&lH-@sd’iﬁhﬂl +55ylamino}-
yl ami no] - ben20| c acid; 2-[2-(3,4, e hydr oxy=- phenyl ) - -di hydro- |
H-i soi ndol - benzoic acxd

2-[2~(3,4-Difluoro-phenyl)-2,3-dihydro-1H-isoindol-3-ylamino]-
benzoic acid;
2-{2-(3-Fluoro-4-methyl-phenyl)-2,3-dihydro-1H-isoindol-5-
10 ylamino}-benzoic acid;
2-[2-(3,4,5-Trihydroxy-phenyl)-2,3-dihydro-1H-isoindol-5-
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



yl ami no] - benzoi ¢ aci d;

2-[2-(4-Methyl -3-trifluoronethyl -phenyl)-2, 3-di hydro-1 H

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

3-di hydro-1~ Hisoindol -5 -yl amino]- benzoic acid: $Bedmver 2003
2-[2-(2,4-Dichloro-phenyl)-2,3 - d|hydro | Hi soi ndol - 5- y] am no]- benzoic
acid; 2-[2-(4-Fluoro-3- trlfluoronethyl phenyl) 2, 3-di hydro-| Hi soi ndol -
S-y

| am no] - benzoi ¢ acid; 2-[2-(3,4,5-Trinmethoxy phenyl) 2, 3-di hydr o-
| H-i soi ndol25- ¥ ussPhroferiperndoniCiaim| 1 der the mznt[f@n(reofn@vmywrﬁ@rny}mgﬂlw 3
-di hydro-1 Hi s@jengd@ksamoy bamynad proké%ﬁ%@fo?m@ﬁhgld &poskd. A pharmaceuti cal
conposi tion conprising a conpound of Claim1l” together with a
pharmaceutically acceptable carrier, diluent, or excipient therefor. 14. A
use of a coaPound:sebs {agdidd don Esundtoh@]aﬁmn @é@ﬁéﬁ% Op%mratm afafg%ﬁ@mmhef or

treatin Al zhei mer's disease. 30 5 03 57 15." A use of a

compourtdl of CIaﬁﬁkilF@?dﬂﬁéoﬁﬁﬁ%¥%@99ﬂ@$§f a nmedi cament for inhibiting the
aggregation of anyloid proteins to formanyloid deposits. 16. A use of a

| abel ed comPound of Claiml for the preparation of diagnostics for the 5

i magi ng and’-det db¢ 167t GRRIA MY MEFTER Jepatent §as of B suseledi9dayT AlZhAneRs16 wher ei n
the patient hasggsés suspected to have Al zheiner's disease. 10 18. The
use of Claim 16 wherein the |abeled conpound is a radiol abel ed conpound.

19. The use of Claim 16 wherein the |abel ed conpound is detected using MRL

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.



