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WD 2007/ 045593 PCT/ EP2006/ 067323 1 NAPHTHYL
DERI VATI VES | NHI BI TORS OF THE BETA- AMYLO D

WO\BERIEGATS ON  FI ELD OF THE | NVENTI ON The pr esePCT/EP2006/067323
invention relates to new conpounds useful in the
treatment of 5 disorders characterised by deposits of
anyl oi d aggregates, as well pas to the pharnaceuti cal
conmpounds containing the sane together wth

P R e DRAVATINES M TR g AR5

changes in the neurona?‘ 10 cyt oskel eton are anong the

F@L%?%HéﬁWéN?fOl@l zheiner's di sease (AD). These two

events, Wi Cir rnvotve Mnai nIy the cerebral cortex at an
early sta even. he {inal at hol,ogi cal .

o eV olalSs fnaw soBotfes Geofib il s tediment of

are a necessary, even if not a sufficient

dl@%rﬁ&r% |CBﬁraPE?r”Steﬂeb36r‘i'§EPS'B? of REYRid cagasegataan as wyvell as to the
(1998) Frontiers in Bioscience 3a, 32-37). 15 In
Phasmacavtical coapeuads wenisining éh@ﬁ@m todethan with eharmaceutically
formed, the anyloid substance has the characteristics
aaﬁeptahfesémipiagtsof fibres 7-8 nmin diameter, of having

an affinity for the Congo Red stain and of not being
BACKEBREUND OBIMEE INVEMDONt he anyl oid fibres

accurul ate outside the cell, in the intracellul ar

spacge Qfrebéifte béfald?n)flﬁld 'dbpbBi@sté'tﬁkH Cahamflisa ipf tlﬁé‘eneuronal
cortical and neningeal arterioles, producing 20 th

I
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pfipae: niftlts (e ishastiapas Ml EBntiSl deiiaus systom, are

the wall of
a necessary, even if not a sufficient, condition for the onset of the disease (Chen

M. (1998) Frontiers in Bioscience 3a, 32-37).

In general, irrespective of the protein from which it is formed, the amyloid
substance has the characteristics of consisting of fibres 7-8 nm in diameter, of
having an affinity for the Congo Red stain and of not being soluble in water. In AD,
the amyloid fibres accumulate outside the cell, in the intracellular spaces of the
brain and in the tunica media of the cortical and meningeal arterioles, producing
three different macroscopic changes: senile plaques and diffuse plaques, which
can be differentiated between in that there is the presence or absence of a change
in the neuronal processes around the central amyloid deposit, and amyloid
angiopathy, which is the expression of the infiltration of amyloid fibres in the wall of
the arteries, between the smooth muscle fibres and the internal elastic lamina.

Apart from the formation of amyloid and helical filaments, a very serious

synaptic rarefaction has been found in the cortex of subjects suffering from AD.



10

15

20

the arteries, between the snooth nuscle fibres and the

internal elastic lamna. 25 Apart fromthe formation
w@pooaydsed d and helical filaments, a very seriBCBEP2006/067323

synaptic rarefaction has been found in the cortex of

subj ects suffering fromAD. WO 2007/ 045593

PCT/ EP2006/ 067323 2 Approxigmately 80% 90% of the

neuronal contacts are destroyed in the final stage of

t he di sease and this change is the real pathol ogical

I f Anal y th f
Agehgmatel Pbe Sl b neralin Bhi A Soyed indetal ptage
and primary change in the disease and that the
of, Wer dieasoRaN BT Foager 13 HirFral RatbolgicAkcomRiatonetidamentia.

expression of the danmage to the neurons which,
Analysingittiee progresse of damesiiaaibtappestsneertdin thati amylplieis the early
subsequent clinical effect of the deterioration in
anmteprirabryf change om the dikeassohnd theat flog intr@hearopal helizal ilaments are
type of (3-anmyloid, (3Al-42, hitherto considered to

thbentbﬂﬁeaaawwéxpregmd;rt 8f a@gdagag@cﬂo ey AeuroRs WAMH, GairBStely) lose
the progressive 10 loss of nenory and of the

th6 Aghblic/ @ohtaBE! WahStHaf sdrssélaabmea.rﬁcéw&ﬂe%%% the- #Bferfdfation in
produced in the initial stage of di sease,

the activity of pyr uvate dehydr ogenase
mémpwﬁgﬁ%ot es the synthesis of ACh providing for the

tra or, ety eu0| the r se of.
t he éﬁj&% r}ﬁﬁ}] §F§ ‘L rg(glél ngyrf’i %n%raylo@e BR%z, hitherto
conne ons and aUSIn ner ic.deficits
COPégdﬁEﬁé TREISE 93 1 e Sapbales brdek mprcated i bia agressive
A., Miurayama M, Yasutake K. , Yoshida N | shi g{uro
loge of HBRHPA0aMd  Of| thgnergniire funsions pheAlzbeimesr RAtients. BAra,
Bi o ogi cal _Ch_em stry 272:4, 2038-2041). It is known
pregigedainniiepiaitiabstagkeofsihgi diseasen supprasaes dng lotivityf ofpwsvate
in a specific way and the nost inportant of these is
debydpgeRase ( @Rich( lnoomntes Ahe asgnth2gis Yahk AGh Brdyidibg94or the
PNAS 91; 12243-12247) .
transportation of acetyl-CoA, reducing the release of the neurotransmitter,
changing the synaptic connections and causing the cholinergic deficits responsible
for the disease (Hoshi M., Takashima A., Murayama M., Yasutake K., Yoshida N.,
Ishiguro K., Hoshino T., Imahori K. (1997) The Journal of Biological Chemistry
272:4, 2038-2041).

It is known that a number of the stains bind to the amyloid fibres in a
specific way and the most important of these is Congo Red (CR) (Lorenzo A. and
Yankner B.A, 1994 PNAS 91;12243-12247).

This stain causes an increase in birefringence of the amyloid fibres and
produces a characteristic circular dichroism indicative of a specific interaction

between the stain and the substrate (the fibres) enabling diagnosis of amyloidosis

in the tissue.
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This stain causes an increase in birefringence of the
anyloid fibres and produces a characteristic circular
Wele@moeIsein i ndi cative of a specific interacti oPCT/EP2006/067323

between the stain and the substrate (the fibres)

enabl i ng di agnosis of anyloidosis in the tissue. WD
2007/ 045593 PCT/ EP2006/ 067328 3 The protein P-anyloid
(PA) derives fromthe proteolytic action of a nunber

of enzynmes which act specifically on the precursor of

ts'éfe (b8 BBy flerkes MERTER o aoton s numoer

ich the f loi.d fra nt can ind 5 neur ot oxi c
PraEres Wik ﬂqggm&a"}sw%c”@ S RFRGHISRT S BerYIed Protein (BAPP)
studi es have reveal ed the presence in the senile
(MAsgguBset alf 1999 Ssienae 28R 138t &Qeuki ns (I1L-1, |1L-6),
conpl ement factors, other inflammatory factors and
| ysoEwi¢ are mamydhe@w.isms biyaghicl den pchenyloid tfragneehttdaatinduce
the J3-anyloid protein is capable of stinulating the
neyrotdxieseffectsidn dlee fiest iptaceo fimunbhistdchéndcdl stuidi@s bgvé hevealed
mcroglial cells and therefore 10 of activating the

they prisenés; meaiankaine pqurReltd inflamattbhi RferebrRipBagh-1, IL-6),
M N. Gal asko D., Thal J.L. (1997) Al zheinmer's

c&%él@ﬁh%ﬁt %%Ydr@%lﬁer Mlé%ataﬁﬁfa[%fo% @HE Bys R tHy¥RdISs. It has

mcroglia in postnortem Al Zhei ner di sease specinens is

bé@?%eﬁ@nnsﬁgﬁeof%ttﬁ é?H)gBi@t theh isgfcbﬁﬁ'g@t bP%Bmula{tlng the

contributes to ath genesl
t 7
syhines) 3%%2%%9% 4t 807 Ceny R L FrumiEf Ol £ At thereore
o0 o S B LAt 8555 v
associated w nyI0|d03|s of. the "Dutch type"
Gasro oot Jed 480 h e mpr s i eamecRPEN el PhiThe presence
any| oi dosi s acconpani ed by nmultiple nyel oma and ot her

ofggelivetest micreglia ife Nestnerterd Algheimprptissasecepecimens is used to

anyl oi dosi s acconpani ed by type |1
support the argument that inflammation contributes to Alzheimer pathogenesis

(Morgan D. et al, (2005) J. Neuropathol Exp. Neurol 64(9):743-753)

Diseases characterised by deposits of amyloid aggregates include, apart
from Alzheimer's disease, Down’s syndrome, hereditary cerebral haemorrhage
associated with amyloidosis of the “Dutch type”, amyloidosis accompanied by
chronic inflammation, amyloidosis accompanied by multiple myeloma and other
dyscrasias of the haematic “B” lymphoid cells, amyloidosis accompanied by type Il
diabetes, amyloidosis accompanied by prion diseases such as Creutzfeldi-Jakob
disease and Gerstmann-Straussler syndrome, kuru and ovine scrapie.

In general, however, the damage caused by BA may be summarised as
follows:

1. changes in amyloidogenesis;
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20 di abetes, anyl oi dosi s acconpani ed by prion di seases
such as Creutzfel dt-Jakob disease and

W@R030#EMN - St r aussl er syndrone, kuru and ovi nePGERPINE067323

In general, however, the damage caused by PA may be
summari sed as follows: 1. changes in anyl oi dogenesis;
WO 2007/ 045593 PCT/ EP2006/ 064323 4 2. increase in the
vul nerability of neurons to excitotoxicity; 3.
increase in the vulnerability of the neurons to

hyp Iy 1.C. : nges i n the honeost asi s
of ol cﬁﬁ'%%l%mqﬁ%?ﬁ@sraebﬁw8E§w%§as etiPin o
actiyation of.t e infl P{ nechanj sis;

2t i YatMgRegt i %vwinev%@ % NeRigR o Rogh Caemic damage;
| ysosom al proteases; 9. changes in the

phosbh@hgnges @ﬁh@homﬁesﬁgls@tqfuqalqm 10. induction of
apoptosis; 10 11. danage to the nenbranes. From a

pur él.y imcre@eeemidamag@d@mxi@atian;ew, the reduction in the
damage caused by 13A can be dealt wth by different

t her@petivatioapy theainfiasmeadadryrrdctaEnigng; he producti on of
(3A using inhibitors of the secretases to change the
et aholdcavatioh dJf itk pﬁRﬁ’o?lia’;}CI‘ easing the a or reducing
the R and y secretases 15 b) preventing or bl ocking

t he gaggﬁ(ﬁg;%h gfu 8bsdnfi8l protedsks! Ncreasing the clearance
of the (3A E\;I ocki ng the neurotoxic effects of (3A

t i I th
[ eSIPI IcfEnG ﬁ'éed @@gﬁt@@% rPof th b@g@;vtsa,'ng e

tOXICItyp ree ra

10. induction of apoptosis;
11. damage to the membranes.

From a purely theoretical point of view, the reduction in the damage caused

by BA can be dealt with by different therapeutic approaches:

a)

i)
(S

reducing the production of BA using inhibitors of the secretases to change the
metabolism of the APP (increasing the o or reducing the $ and y secretases);
preventing or blocking the aggregation of the BA;

increasing the clearance of the BA;

blocking the neurotoxic effects of BA restoring calcium homeostasis;

preventing the toxicity produced by the free radicals;

preventing excitotoxicity;

reducing the damage caused by the inflammatory response;

correcting the imbalance between zinc and copper;

inhibiting neuronal apoptosis

abbagh M.N., Galasko D., Thal L.J.(2000) Alzheimer's Disease Review 3-4,

231-59; Rogers J.Y. and Lahiri D.K. (2004) Curr Drug Targets 6:535-551;



10

15

20

f) preventing excitotoxicity; 20 g) reducing the
damage caused by the inflammtory response; h)

W@ nreeshng t he i mbal ance between zinc and copP&r/EP10)6/067323
i nhi biti ng neuronal apoptosis (Sabbagh M N., Gal asko
D., Thai L.J.(2000) Al zheiner's Di sease Review 3-4,
231-59; Rogers J.Y. and Lahisi D. K (2004) Curr Drug
Targets 6:535-551; WO 2007/ 045593 PCT/ EP2006/ 067323 5
Jacobsen J.S. (2002) Curr. Top Med Chem (2002)

4: 343-52; | A R el 0 ncet
Jqgeliieh Yoo 498085 eor el T b A4 Hat I 81 < Flampe

to prevent, slow down or arrest the anyl oi dogenic
HprQPc\és(@OQ?’j kancel HgHrd 2454 ner' s di sease. 5 | ndeed

the treatnments currently used for this disease are

exclissidata yo spepificomerary guists éudrevantt Rloy downoer arrest the

vari ous aspects, they fundanmentally only interfere
amyloliogheicrpeocesisraa tisniaot of Alzbeimaerissdisecasel ch govern

| earning and nenory. The substances nostly used

i nclindeed hhe rteyatrentd euirshilyidseds farf this disease are exclusively

acetyl choli nesterase, such as tacrine, donepezil and
synhptBfatie "ENRIe evéR iFtHeyNSEEN Garible a8Bdits dindg adaMentally only

tools currently available to diagnose Al zheiner's

inﬁgrf%?éls\ﬁi,tl"i“%Fﬁgﬁ%g%&%ﬂitteﬁxﬁ@cﬂéﬁfbﬁﬂs m;}mg\ui dg/%i'rgaileaming and

‘scores”, to an absence o
' ' i d . - NQt.
7, Spg' SbSB5ERL oy AGBATIAA Y SHESHLEBNC Rrs o

d neration of gn zheinmer's type,and .. other
ARGl e RURLAR IR N cToncRen] 3B BHRSIOMIBemt er ed i n

treati n% Al zhej mer' s dj sease, tqe severity of this
di s&3EBEHRArS HheqPrly; EiRoPgstsr lRAISrtEenty Ayailakigx &o  diagnose

desirable to not only find new drugs which are able
Algeimer's disease alie fethiaviewal prasgipatiansoand glinieal Seapses”bwhile, due
to an absence of suitable tracers, radiographic or scanning procedures are not yet
able to accurately distinguish between degeneration of an Alzheimer's type and
other degenerative phenomena.

The problems encountered in treating Alzheimer's disease, the severity of
this disease and the difficulty of diagnosing it, make it desirable to not only find
new drugs which are able to cure or slow down the progress of the disease but
also discover compounds to be used in radiographic and scanning procedures
capable of diagnosing it.

The Applicant had earlier discovered (WO02/00603) that pamoic acid, or
one of its derivatives, or one of its analogues, or one of their pharmaceutically

acceptable salts, are effective in the treatment and in the prevention of Alzheimer’s

disease and diseases characterised by deposits of amyloid aggregates.
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al so di scover conpounds to be used in radi ographic and
scanni ng procedures capable of diagnosing it. 20 The
wo\ppioeant had earlier discovered (W002/ 00603) PETIEP2006/067323

panoi ¢ acid, or one of its derivatives, or one of its
anal ogues, or one of their pharmaceutically

acceptable salts, are effectgve in the treatnent and

in the prevention of Al zheiner's disease and di seases
characteri sed by deposits of anyloid aggregates. WO

2007£ Q45593 PCT/ EP2006/,067 P i.shed. pat ent .
ool TERGH RREBoaRPAARReY S 2AIeBAG CiPiRE and claims
nmer cat ophenyl naphtfR/I net hane conpounds, which are _
meEGAeRNS MYk NBBkRtEK: MeiNape GIBPAYNGS, Wiieh taraa3aibie kst potentially
osteoporosis. Published patent application US
usediglgn thel woatment stosiserorapig. cl aims N- 5 substit ut ed
ani | i ne and di phenyl am ne anal ogs, which are said to
be MFhibdishéd ipiakent capplicdtidn Ush @00Ha 49225 plidciosat i ad dBims N-
2004/ 0053890 rel ates to naphthal ene derivatives whose
subistituegd calilinectandi diphampashinee dnalvged vitich heecesigat mei $DE4
receptor, thus potentially useful in the treatnment of
inAditersand i nfl ammati on. These 10 conpounds are defi ned
by a general fornula, according to which the naphthyl

gro%tﬁikH\%’?aﬁ’éﬂtngﬁplk‘éﬁoﬁu@g Eb@‘zﬁﬁéfz;,ég% PQste isﬂﬁfrﬁa hthalene

and 4. Focussing on the synthesized conmpoun
g b pRAATC 80k, WBAROSE I o, 8 GlipadipBlamsprtor
tnbmcraBRbABL BB i 39S iR B, magniarmalon. These
CAUPBATECRTE 0] 8 ST B 2eEpsinG MG s BAphny

activity as selective COX-2 inhibitors.
group always brings two substituents in positions 1 and 4. Focussing on the

synthesized compounds, those in which the substituent in position 1 is NH, S or
SO, (see Table at page 6) in position 4 always present the radical pentyl-oxy.

German patent DE 343057 claims the synthesis of 1-arylamino-4-
oxynaphthalines.

Published patent application US 2004/0132769 relates to phenylacetic acid
derivatives reported to have an activity as selective COX-2 inhibitors.

Moosmann et al. (see Biol. Chem., 382., 1601-12, 2001) report the
protective activity of some aromatic amines and imines against oxidative nerve cell
death. According to this study the compounds, which showed superior effects
among those tested in the antioxidant neuroprotection, were iminostilbene,
phenoxazine and phenothiazine and in general imines were shown to be more

potent than the corresponding amines.
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Mbosmann et al. (see Biol. Chem, 382., 1601-12, 2001)
report the protective activity of sone aronmatic

wW@piones$ssand i m nes agai nst oxi dative nerve cel PCT/RP2006/067323

death. According to this study the conmpounds, which
showed. superior effects anong those tested in the
ant i oxi dant neuroprotection,7were i mnostil bene,
phenoxazi ne and phenot hi azi ne and in general imnnes
were shown to be nore potent than the correspondi ng
aninﬁ§.|wo §OO7/045593 PCT/EE%OOG/OG?SZ% 7 Lge bl ood
br ai MMeAIPPT OfAIR PAUET (O A FYWPEJFRESANS Yifethermalmgproblems
problenms for all the conpounds actin% on the CNS.
fori2d tBe SPEPOHBIS apting, PRdle Gre Hrgiase thefeds alMayshhe need of
conpounds that, while maintaining or inproving the
disggvietiag ycompognfs thes, white maintginingsersimpiewna lthe effishey iroall the
cross the blood brain barrier. 5 DESCRI PTION OF THE
inhREENBEQEra blso Abfd foaziogs thaloaohbsaim pairier.ngl y f ound new
conmpounds which are effective in the treatnent of the
di seases referred to. These conpounds tested on
ani mal s have al so shown the capability to cross the

DEkeedPPIcGN OFPRHEIIRYVENTIORe 10 results are reported in
the section entitled Exanpl es. The Applicant has al so

oy nt s PIEATRAEC TN BRrisHU? SoTAd i (doritinds wiych are
DY . | oai C o it
o248 7 Ve RAL P RS BRI Byl tste on
Lon t.he u

I ' f th 15 f F |
AR B o 5, e 4P POt PR braBe T k) These
oS e Teprdstine Bl R BERIET - agar cgat os.

The Applicant has also found that some compounds, whose structure and

synthesis has already been reported, show unexpectedly interesting

pharmacological activity in the same field.

One of the main objects of the present invention is the use of the
compounds of Formula (I) as follows, for the preparation of pharmaceutical
compounds useful in the treatment of conditions characterised by deposits of

amyloid aggregates.

(1)

where:
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R \'1 / ABRL R 20 (I) where: W 2007/045593

PCT/ EP2006/ 067323 8 R is selected fromthe group
w@oamshstshng of H, OR3, COOR3, N(R3)2, NO2, hal BgERP2006/067323

hydroxyal kyl CI-C3; R and R2 are the sane or

different and are selected fromthe group consisting

of H OR3; COOR3; linear org8branched, saturated or

unsaturated A -C4 alkyl; 5 NR3)2; d-C4 |inear or

branched, saturated or unsaturated al kylthio; hal ogen;

T R SRR RS0, W o o,

PCBH2; and PO3(CH3)2; A is selected fromthe group
h%ﬁéY%WEb‘%f NR4; S; and SO2; 10 R4 is selected from

t he %roup consisting of H O -C4 |inear or branched
Ralerg|R. atp-thecgame e shiffesenbanth arfeselattre Moy theagioup dossiating of
phenyl or naphthyl group. According to independently
Hpr@Rgr EODRatimeanant brapthedie satavaded | an uAsatardigt RG—Cq alkyl;
H R2 is selected fromthe group consisting of H,
NER;.C/A0O0HE3r anBrabidhednshtiRatddor nsetliratdcealk{ltisn hhlegen; and
group consisting of H OH and OCH3. The foll ow ng
sdalire,),t | ists some of the conpounds, together with

therr  structural fornmula, whose use according to the

Rl M¥estid @ FrdmPih8T GiblS Gonsisting of H; C—C4 linear or branched alkyl;
PO3H,. and PO3(CHs)s;
A is selected from the group consisting of NRy; S; and SOy;
R4 is selected from the group consisting of H; C1—Cj4 linear or branched alkyl; C1—
Cqlinear or branched alkanoyl; and
B is a phenyl! or naphthyl group.
According to independently preferred embodiments of the invention A is NH, Ry is
H, R; is selected from the group consisting of H, COOH, COOCH3; and OH; and R
is selected from the group consisting of H, OH and OCHs.

The following Table 1 lists some of the compounds, together with their

structural formula, whose use according to the invention is preferred.

Table 1

ID No. Name Structure

ST2762 1-hydroxy-N-phenylnaphthalen-2-aminium (8

chloride OO H\©

o’




Table 1 20 ID No. Name Structure ST2762

1- hydr oxy- N- phenyl napht hal en-2-am nium Y. H chloride
WOD020889D45593 PCT/ EP2006/ 067323 9 ST2763 neRdilyEP2006/067323

4- (I - napht hyl am no) benzoat e HEN COOCH3 ST2764

4- (1- napht hyl am no) benzoic acid ():? HNI1 \ COCH

ST2177 4-(4-hydroxyanilino)-4d-naphthol \ | H N ST2176

4-ani |l ino-1-naphthol HN ST2757

] bn al N

<L TR AR o 5

ST2764 | 4-(1-naphthylamino)benzoic acid
T
COOH

ST2177 4-(4-hydroxyanilino)-1-naphthol Ol

ST2176 4-anilino-1-naphthol ?

ST2757 2-[(2-hydroxy-1-naphthyl)amino]benzoic acid 0

ST2756 (1-methoxy-2-naphthyl)phenylamine e
e

ST2173 4-methoxy-N-phenyl-1-naphthalenamine

ST3499 1-methoxy-4-[(4-methoxyphenyl)
sulfonyljnaphthalene

ST3500 4-[(4-hydroxyphenyl)sulfonyl]-1-naphthol on
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ST2173 4- met hoxy- N-phenyl -1 -napht hal enam ne /|
ST3499 1-net hoxy-4-[ (4-nmet hoxyphenyl) ma sul fonyl]

woaphvksbene s ST3500 4+4- hydr oxyphenyl ) sul f oPgT/EP1006/067323

-naphthol OH 00, | \ / OH WD 2007/ 045593

PCT/ EP2006/ 067323 10 Anot her object of the present

i nvention are the conpoundsi10f general Formula (I) R
\' I/ A(:BR R2 (1) 5 where: Ris selected from
the group consisting of H OR3, COOR3, N(R3)2, N2,

hal ogen hydroxyal kyl Cl- C3: and are the sa

or Vs ARG &Y I uardit BuetophPim e ppounds “oF general
consi sing of H OR3; COOR3; linear or branched,

FURYR M ed or unsat ur at ed Cl-C4 alkyl; 10 N(R3)2;

Cl-C4 linear or brapehe sat ur at ed or unsaturat ed

al kyl t hi o; hal ogen; 53) 2; provided that Rl

and R2 are not bot : ogen; R3 is selected from

t he group consisting of H”C - i near or branched

al kyl; PO3H2; and POB(CH3) 2; R

(1)
where:
R is selected from the group consisting of H, OR3, COOR3, N(R3)2, NO,, halogen,
hydroxyalkyl C4-Cs;
R+ and R; are the same or different and are selected from the group consisting of
H; OR3; COORg; linear or branched, saturated or unsaturated C4—C,4 alkyl;
N(R3)2; C+-C4 linear or branched, saturated or unsaturated alkylthio; halogen; and
SO2N(Rs3)g; provided that Ry and Rz are notboth H or halogen;
Rs is selected from the group consisting of H; C4—C4 linear or branched alkyl;
PO3zHa. and PO3(CHs3)o;
A is selected from the group consisting of NRy; S; and SOy;
R4 is selected from the group consisting of H; C4—C4 linear or branched alkyl; C4—
Cqlinear or branched alkanoyl; and
B is a phenyl or naphthyl group,
with the proviso that:
when A is NR4, R1 and R, are not both OR3; and
with the exception of the following compounds:
4-methoxy-N-phenyl-1-naphthalenamine (ST2173),

1-hydroxy-N-phenylnaphthalen-2-aminium chloride (ST2762),
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Ais selected fromthe group consisting of NR4; S; and

S2; 15 R4 is selected fromthe group consisting of H
w@Roogs43sphear or branched al kyl; C - C4 |inearP@F/EP2006/067323

branched al kanoyl; and B is a phenyl or naphthyl

group, wth the proviso that: when Ais NR4, R and

R2 are not both OR3; and 2Qiw th the exception of the

fol |l owi ng conpounds:

4- met hoxy- N- phenyl - 1- napht hal enam ne (ST2173),

1-.hydroxy- enyl napht hal en-2-am ni um chl ori de
m&%%@;%p&i@%@%mﬁs@&@?@@oe/ 067323 11 net hyl

4- ( 1- napht hyl am nQ) benzoat e {(EST2763) ,
441napRiy i) RENZRIS BEiHASITE7@th d (ST2764),

4-;'4- hydr oxyani | i no%- 1- napht hol (ST2177),
4-44-aycoxganiting)sphaptshol (8§T2178) , 5

2-[ (2- hydr oxy- 1- napht hyl ) am no] benzoi ¢ acid (ST2757),
4-@bilimetthoapht2el{8PpR1 16)| ) phenyl am ne ( ST2756);

1- met hoxy- 4- [ (4- met hoxyphenyl ) sul f onyl ] napht hal ene

24 BB49Ny-1-aBphthyl)amino]benzoic acid (ST2757?1,
4-[ (4- hydr oxyphenyl ) sul fonyl ] - 1- napht hol (ST3500). As

(18mBHokR2-MAphtdfphbRfasiY (5317869f al | the conpounds

listed here above has 10 been mrentioned in previous

e A e L R TR R S

4’%—%@??8/% Eg%%ﬁ[fﬁw]éiﬁﬂ%éﬁmlﬁ) g(.lsrfr?glo O ~Organic Chenistry
(2968) . 6 B e e S5 P B sovo s

be(()aznanlgiehtioned in previous publications, specifically as follows:

ST2756: Bowman, D. F.; Middleton, B. S.; Ingold, K. U. Oxidation of amines with

peroxy radicals. . N-phenyl-2-naphthylamine.  Journal of Organic Chemistry

(1969), 34(11), 3456-61;

ST2763: Seki, Mieko; Yoneyama, Hiroto; Okuda, Daisuke; Hirose, Eiichi; Ozaki,

Tadayoshi; Agata, Takashi; Ishii, Toru; Mashimo, Kiyokazu; Sato, Katsuhiro.

Electric charge-transportable polymers with high glass transition temperature,

good solvent solubility, film-forming property and thermal stability.  Jpn. Kokai

Tokkyo Koho (2003), 34 pp;

ST2764: Wagner, Eugene Ross; Allen, Bobbie Jewel;, Renzi, Alfred Arthur. p-

Aminobenzoic acids with hypolipemic action. Ger. Offen. (1977), 13 pp;

ST2757: Mehta, R. K.; Gupta, R. K,; Singhi, V. C. Uranium(VIl) complexes of

some tridentate Schiff bases. Israel Journal of Chemistry (1971), 9(5), 589-91

and Ozha, D. D.; Mehta, R. K. Stepwise formation and thermodynamic constants
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15 Tadayoshi; Agata, Takashi; Ishii, Toru; Mashi no,
Ki yokazu; Sato, Katsuhiro. Electric
W@ b@rgesspF anspor t abl e pol yners with hi gh gl assPCT/EP2006/067323
transition tenperature, good solvent solubility,
filmformng property and thermal stability. Jpn.
Kokai Tokkyo Koho (2003), 34 pp; ST2764. \Wagner,
Eugene Ross; Allen, Bobbie Jewel; Renzi, Alfred
Art hur. p 20 Ami nobenzoi c acids with hypolipemc

ction. ffen 1977), ST2757: Meht a,
oKeuroggm agadgllnlwnj dggé{@ﬁlp qn& %oPr&ughpgrﬁpl@lx?s @6§Bn@xtggentate
some tridentate Schiff bases. |srael Journal of

Sqmﬁrlha§e$ ylranspeiipns of thp SAFEST 9197 dl4Bhal4 184 D. ;

Mehta, R K. Stepwi se formation and ther rmdynam c
SEanZ6ahiottayBeiinito; YukiEdd HamricMioosl.05reZan dezivatives. Jpn.

eur opi um gadol i nium dysprosi um and hol m um conpl exes
Kokais bokkytar Kahot &t @75)Sch8 fop; ase¥ uaiy Xirs-aatj Xos Hong-Riag; Ni,

SAEST (1979), 14(3), 141-4; ST2176: Hotta, Seiji; Ito,

ZNokg-dgi; Atingl i Li-fdn OrWeIB(IQﬁI er iStady Ves - thlaoﬂfeactlon of
Koﬁ%i Tokkyo Koho ( 975) 18 g?hqjmd Yua}l;} Xi n-hu

ardinatié8oMiaiing I\élotlveEh Qggn hatbm Mn&#ro‘b’enfzéﬁé catalyzed by

Wei - Xi an- yong. tuy on the reaction o argma
t
S AR RSO IO 4098,
sﬁ%ﬁ?m@ﬁo“) éﬁ%zésdr VA nggz 9%&32%5559)' 45 US4 €01 Bo760.
85 ForsRge 335%9 I U e T S
resent | nventi on al so Con‘prl ses tautoners,

3 US49962 T4 HR49609Tpt i cal Iy active forms as

enanti onmers, diastereoners and racemate forns, as well

as pher PERSSO iigegntipnaalse peippesesalitagomers, h@eqmﬁp'oalnd;s)mers,

of Forrmula (I). Preferred pharmaceutically acceptable
ortimbliys adivet foen$as rembati¢rh@rsadmstaredmers and racemate forms, as well
as pharmaceutically acceptable salts of the compounds of Formula (1).

Preferred pharmaceutically acceptable salts of the Formula (I) are acid
addition salts formed with pharmaceutically acceptable acids like hydrochioride,
hydrobromide, sulfate or bisulfate, phosphate or hydrogen phosphate, acetate,
benzoate, succinate, fumarate, maleate, lactate, citrate, tartrate, gluconate,
methanesulfonate, benzenesulfonate, andpara-toluenesulfonate salts.

According to independently preferred embodiments of the invention:

A is NH, R is selected between OH and OCHs; and/or is present on the naphthyl
group in ortho position with respect to A, Ry is selected among OCHj;, COOCHs,

H, COOH and Ry is selected among H, |, OH and OCHas.



15 addition salts fornmed with pharnmaceutically

acceptabl e acids |i ke hydrochl oride, hydrobrom de,
waorase9dr bi sul fate, phosphate or hydrogen pPOEPP2D€)67323

acetate, benzoate, succinate, fumarate, naleate,

| actate, citrate, tartrate, gluconate,

met hanesul f onat e, benzenesuliBonate, and

par a-t ol uenesul fonate salts. According to

i ndependently preferred enbodi nents of the invention:

20A1 Ris selected between OH and and/

is pid é'@n Fie, frapieaval (ﬁtﬁiﬁl Prey p'“u"%”tm h@‘%??lgn{'near or

with r spect to AA R is selected anon
brgnc &@'%gf%PséreeHF%fS%ﬁ@ ipglugle "@ﬂn@fhmnsopmutyl

2007/ 045593 PCT/ EP2006/ 067323 13 Wthin the framework
angt thelioseblseisemersy Heh a9y, foerxarpplesisepropyh sbutyl and ter-butyl.

branched Cl-C4 al kyl group, are understood to include

nmet hife, feltdwihg Tabdepy? , liddsit gome ahdhe hmbst posfeirbt ecompounds

I somers, such as, for exanple, isopropyl, isobutyl and
adoerdibgity the ifventiba libgathégvilathetr structusélsosoue. of the

nost preferred conmpounds 5 according to the invention

togqtdmézwith their structural fornula. Table 2 I D No.

Structure SI12759 net hyl
IDZN,\&\AZ R¥gheoxy- | - napht hyl) am no] benzoate ()|:gtQetire 6-

TR BV R BT g %tﬁzca‘,ﬁ

9,
\ 2

ST2760 | methyl 2-[(2-methoxy-1-naphthyl)amino]benzoate ”\

N

3
<§—»coecn3

\

ST1972 | 4-[(4-methoxy-1-naphthyl)amino]benzoic acid

O

P

ST1973 | 4-[(4-hydroxy-1-naphthyl)amino]benzoic acid

Q.
£

ST2878 | N-(5-iodo-2-methoxyphenyl)-N-(4-methoxy-1-
naphthyl)amine

O
\

o
&

\

ST2879 | N-(4-methoxy-1-naphthyl)-N-(2-

methoxyphenyl)amine

Q

Q
5




ST1972 4-[ (4- met hoxy- 1- napht hyl ) am no] benzoic acid I,
N\l O O ST1973

W@ 2Q074435931r oxy- 1- napht hyl ) am no] benzoi ¢ aci d OPCT/EPI006/(37323
ST2878 N-(5-i odo- 2- et hoxyphenyl ) - N (4-net hoxy-1- 0.1
napht hyl )am ne N 011 N ST2879
N- ( 4- met hoxy- 1- napht hyl ) - N- (13- 0.1
nmet hoxyphenyl )am ne 0 WD 2007/ 045593 PCT/ EP2006/ 067323
14 ST2761 2-net hoxy- N-(2- net hoxy- 1- napht hyl ) napht hal en

nat h\l!

ST Ftntba - RApRORSY ) APREDBBABRREE™ O

1-amine

ST2178 | methyl 4-[(4-hydroxy-1-naphthyl)aminolbenzoate

ST2511 | 2-hydroxy-5-[(4-hydroxy-1-naphthyl)amino]benzoic
acid hydrochloride

ST2174 | 2-methoxy-5-[(4-methoxy-1-
naphthyl)amino]benzoic acid

ST2175 | 4-methoxy-N-(4-methoxyphenyl)-1-

naphthalenamine

ST3244 | 4-methylbenzoate-1-yl(4-methoxy-1-
naphthyl)amine

ST3245 | 4-methoxy-3-methylbenzoate-1-yl(4-methoxy-1-
naphthyl)amine

ST3459 | 4-[(1-hydroxy-2-naphthyl)amino]benzoic acid




/ O O ST2511

2- hydr oxy-5-[ (4- hydr oxy- 1- napht hyl ) am no] benzoi ¢ acid
woydroeishoride GON\ O / O ST2174 PCT/EP2006/067323

2- met hoxy- 5-[ (4- met hoxy- 1- 01 napht hyl ) am no] benzoi c

acid 0 HN~ O / O- ST2175

4- met hoxy- N- (4- met hoxyphenyli¥-1 - o/ napht hal enam ne

H N ST3244 4-nmet hyl benzoat e- 1-yl (4- met hoxy-1

S A e T e

napht hy W damine dinydréspibade ST3459 OO
4-[ (1f hydr oxy- 2- napht hyl ) am no] benzoi ¢ aci d|C& Of Qe
WD 2007/ 045593 PCT/ EP2006/ 067323 15 H/”Q

s

CH,

ST3451 | N-(4-methoxyphenyl)-4-nitronaphthalen-1-amine

.

N
H/Q

OMe

ST3501 | 4-[(4-hydroxyphenyl)thio]-1-naphthol

-

o

QL

ST3450 | 4-fluoro-N-(4-fluorophenyl)naphthalen-1-amine
hydrochloride

H

+HC1
N

ST3455 | 4-fluoro-N-[4-(methylthio)phenyllnaphthalen-1-

amine

ol
B 5

N
L
S—CH,

ST3498 | 1-methoxy-4-[(4-methoxyphenyl)thio]naphthalene

pees

OMe




ST3458 N, N-di net hyl -

- [ 4- (et hyl t hi o) phenyl ]

napht hal ene- CH, 1, 4-diam ne di hydrochloride | 2HCI
WOR2007045893 CHI  ST3451
N- (4- met hoxyphenyl ) - 4- ni t r onapht hal en- 1- am ne NO= H~N

Ove ST3501 4-[(4-hydroxyphenyl)thi ol

\ s I\ OH ST3450 16
4-fluoro-N-(4-fluorophenyl)napht hal en-1-am ne F

PCT/EP2006/067323

-1 -naphthol OH |

sz

S e

h

benzoic acid

al en- -
am ne| befzoatéd NI \ 5-CH  ST3498
1- met hoxy- 4-[ (4- met hoxyphenyl )t hi o] napht @ onte
\ 14
ST3454 | N-(4-iodophenyl)-1-methoxynaphthalen-2- o w
amine rL
seget
ST3453 | 4-[(1-methoxy-2-naphthyl)amino]benzoic .
acid I i N’
COOH
ST3456 | methyl 4-[(1-hydroxy-2-naphthyl) amino]
benzoate ' i p \©\”/
(0]
ST3717 | 2-hydroxy-5-[(4-hydroxy-1-naphthyl) amino]

OO o
\@fj\o
OH

Another object of the present invention is the use of the compounds of

Formula () as medicines, or, in other words, as active principles of drugs, in

particular for the treatment of diseases characterised by deposits of amyloid

aggregates.

A further object of the present invention is the use of the compounds of

Formula (1) referred to above or one of their pharmaceutically acceptable salts, for

the preparation of pharmaceutical compositions useful in the treatment of

disorders characterised by deposits of amyloid aggregates.
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Ove 5 WO 2007/ 045593 PCT/ EP2006/ 067323 16 ST3452

Met hyl - 4-[ (1- met hoxy- 2- napht hyl ) am no] OWe | benzoate
W@B07MUs90VE 0 ST3454 PCT/EP2006/067323

N- (4-i odophenyl ) - 1- net hoxynapht halen-2 Ove H anine C

ST3453 4-[ (1- net hoxy- 2- napht hyl ) am no] benzoic Ow H

acid N COOH ST3456 nethyl 47[(1-hydroxy-2-naphthyl)

am no] OH H benzoate OVe ST3717

2- hydr oxy-5-[ (4- hydr oxy- 1- napht hyl ) am no] OH benzoic

o1 % o BinRuof BB B Sk e el 5 S5aiy ayatatl
stgﬁingﬁgi@gﬁggfﬂsi% {hei fr(]Jllg\gvirr]%rge\z,\r/?errrgljllsr’neét?nsodzélcatridvr(iro%ijlr}r(czeis!o IIteveill be
appreciated that where typical or preferred experimental conditions (i.e. reaction
temperatures, time, moles of reagents, solvents, etc.) are given, other
experimental conditions can also be used, unless otherwise stated. Optimum
reaction conditions may vary with the particular reactants or solvents used, but
such conditions can be determined by one skilled in the art by routine optimisation
procedures.

A further object of the present invention is a process for preparing general
formula compounds (I). According to preferred embodiments of the invention some
of such processes are reported in the section entited Examples and are
diagrammatically represented by some Schemes (see in particular Schemes 1 to
6).

Generally speaking the compounds of Formula (I) may be obtained starting
from a substituted or un-substituted nitro naphthalene. The nitro naphthalene is
hydrogenated with catalyst such as Pd/C in organic solvent such as ethyl acetate.
The amine so obtained is condensed with a substituted or un-substituted aryl
halide derivative, with the reagent BINAP [2,2-Bis(diphenylphosphino)-1,1'-
binaphthyl] and Palladium acetate. Next steps are deprotection of ether with BBrs
and or hydrolysis of ester with NaOH.

A method of treating a mammal suffering from a pathology characterized by
deposits of amyloid aggregates, comprising administering a therapeutically

effective amount of a compound of Formula (l) as described above represents one

of the aspects of the present invention.
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particular for the treatnment of diseases characterised

by deposits of anyloid 5 aggregates. A further object
WwW@RoorlesspF esent i nvention is the use of the coPEDEP2MS6/067323

of Fornmula (1) referred to above or one of their

pharmaceutically acceptable salts, for the

preparati on of pharmaceuticak conpositions useful in

the treatnment of disorders characterised by deposits

of anyl oi d aggregates. WO 2007/ 045593

PCT/ 06/ 067323 .17 onpounds of Forpula. (1), may

b  piHEn 1B PetsheH sl | e SF AT Zoaachyermi abfefs do an

using the follow ng %ener al methods and procedures. It
arpynt gfea ﬂtﬂiﬁl?%&tcaﬁtgﬁﬂ‘ nrededuie fieat. \yaineligratera frraetedr digease or

experinmental conditions (i.e. reaction tenperatures,
candition, notoesxhilfit a delgetabls therapesitic sffeett c. ) are gi ven,

ot her 5 experinental conditions can al so be used,

unl €8 aiyheompsendt theetheramutivalip effectivei dosec eadi e @8timated

may vary with the particular reactants or sol vents
inkiaRdin BUlitro 886y sCRIN@xhinPRSbY Abdearitke tHY rEsiidl Sygref8ted beta-

skilled in the art by routine optimsation

arRYIBREsHEr GfcubAtib With ehe BINBBUNE of th@ lrﬁ\fe‘?ﬁSHtor‘ iRARiHhaHRodels,

I'S a process for preparing general formula

ustiy P AHRES rhis) ratﬁﬁ@ordé)fggg ptcg% BF Gh&iiKe 3/9 %Umdés”?&t 86&{1%@ the

i nVeht 1 oh some processes are reporte

ré}qg'éjrpj'%%g ch":8 ey" k&%r&%ﬂ%@ﬁ%@'c O?r;eScherres (see in
Coren e B FOR Ay | FRabeboubesi Hetbrtie dipgabagpriate
from a substituted or un-supstituted nitro

cangphitaiianerRNgeTAY Foute PiradRinEialiaR. Pych yfaregfignaceny then be
with catalyst such as Pd/C in organic solvent such as
usedHg [detarening wsefuldases anel goufes fytatintvigtratiorcioriveransd
with a substituted or un-substituted aryl
The precise effective amount for a human subject will depend upon the

severity of the disease state, general health of the subject, age, weight, and
gender of the subject, diet, time and frequency of administration, drug combination
(s), reaction sensitivities, and tolerance/response to therapy. This amount can be
determined by routine experimentation and is within the judgement of the clinician.
Generally, an effective dose will be from 0.01 mg/kg to 100 mg/kg, preferably 0.05
mg/kg to 50 mg/kg. Compositions may be administered individually to a patient or
may be administered in combination with other agents, drugs or hormones.

The medicament may also contain a pharmaceutically acceptable carrier,
for administration of a therapeutic agent. Such carriers include antibodies and
other polypeptides, genes and other therapeutic agents such as liposomes,

provided that the carrier does not itself induce the production of antibodies harmful
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hal i de derivative, with the reagent BI NAP
[2, 2" -Bi s(di phenyl phosphi no)-1,1"- binaphthyl] and

w@adoraeisesn acet ate. Next steps are deprotecti oPCDEP2006/067323

ether with BBr3 20 and or hydrolysis of ester with
NaOH. A nethod of treating a manmmal suffering froma
pat hol ogy characteri zed by 1deposits of anyloid
aggregates, conprising adm nistering a therapeutically
ef fective amount of a compound of Forrmula (I) as

(o ana TarR Y oA T 5009 i en Ve mebdoRIa piesed withou

18 The term "therapeutically effective anount” as used
updiietoNictef ers to an amount of a therapeutic agent
needed to treat, aneliorate a targeted di sease or
condBuitabig carriersonax ke targe aslaetygpetabblisachunapaaéatles such as
effect. For any conpound, the therapeutically
pretdiest polgsaboherides fdudylacticd aeided polyglyoolid akidg, ipolyimeric amino
vitro assays, for exanple by nmeasuring the residual

adig) raaiab edidaipatynadty bad thativevirug palialeson with the
compounds of the invention; or in animl nodels,

usuad korBUSIE disc@sion o PRbfrRacdl@esily Rb@ptdtie TRMERY & available
such as for exanple the anyloid precursor protein

in(rhthgtdnd NS A5t (&R Scibhged N y be
Nised P00 n?(;t ermne t'iaz gbpr%pwg‘?ﬁpnqgéédﬁé'hférgz ion
ran te. o I S o] h ipformatiagn
can q:terhagﬁ%ﬁé&%@ g}é dg?(%%gg eb{pée r érérﬁé'lsu i}%ftﬁg'%&? g@% ANP5RNEs Mmay
r admnistration,in humans. The precise effective
adgfiarl SR RS BIEEC tn WS o pelidt-w Gl and ethanol,
severity of the disease state, general health of the
Additionally, agyliarngrigiancesn Fuchentisveting tafeeRylsiMbg, agents, pH
diet, tine and frequency of adm nistration, drug
bufteipp reatbstances, ard the BkeytMaw beeprsisentyint seeh cempositions. Such
tol erance/ response to therapy. This amount can be
cateigrsrariabisdthieyphaomaceidicak pempositiorst iodre fomchulasedias kablets, pills,
the judgenent of the clinician.
dragees, capsules, liquids, gels, syrups, slurries, suspensions, and the like, for
ingestion by the patient.

Once formulated, the compositions of the invention can be administered
directly to the subject. The subjects to be treated can be animals; in particular,
human subjects can be treated.

The medicament of this invention may be administered by any number of
routes including, but not limited to, oral, intravenous, intramuscular, intra- arterial,
intramedullary, intrathecal, intraventricular, transdermal or transcutaneous
applications, subcutaneous, intraperitoneal, intranasal, enteral, topical, sublingual,
intravaginal, rectal means or locally on the diseased tissue after surgical operation.

Dosage treatment may be a single dose schedule or a multiple dose

schedule.
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Generally, an effective dose will be fromO0.01 ny/kg

to 100 ng/ kg, preferably 0.05 ng/kg to 50 ng/kg.
W@09p0$3I5p3 ons may be adm ni stered indivi dual | yPEDER2006/067323

patient or may be administered in conbination with

ot her agents, drugs or hornmones. 20 The nedi canent may

al so contain a pharnaceuticaply acceptable carrier,

for admi nistration of a therapeutic agent. Such

carriers include antibodi es and other polypeptides,

genes .and ot her therapeutic agents such as |iposones, ..

o oA dadarrae g 166 BRessnt ol thbers idrmapelEabcomRostions
producti on of anti bodies harnful WD 2007/ 045593 o
cqRtgining2 006/ WeTeres of be comrpsinds gefy faimala (e deseiibeyl wmdier, in

conposition, and which may be adm ni stered w t hout
cambdinatierowltie exgipiesis angidrephasmacelogicaty ataeptahle dilussitawl y
nmet abol i sed macr onol ecul es such as proteins,
pol yEeccirapositss ipgugbtiart mayattigather pathythé ywoolpoands bfiformula
pol yneric amno 5 acids, amno acid copol yners and
(1), Bontairvethet knisvrpadtive@riggiples. t hor ough di scussi on of
pharmaceutically acceptable carriers is available in

Rem Qg fierSerbimBAEYL tHeinverficiN&e8 drdBEs BHihe BReparation of
N. J.1991). Pharnmaceutically acceptable carriers’in

prfd?ﬁ{aeg@ﬁegl Eﬂﬁgwﬁéﬁé &r%}acqépﬁee@%gi@ig@pg%evop%ﬁgﬁgpqunds of

I qui ds suc S water, sa I and e

rof g ke Sl s2iblhisleliBR, ARG et el ViaegStavre

di he i ke, may be present in such conpositions. Such
USRSt er s enabl e the pharmaceutical conpositions to be
formul ated as tabl ets, dragees, capsul es,

. ills,
li qut &ér:‘heéé?t%‘?‘:ts%frtﬂ%é’,re%rﬁr'FY%ﬁ',O“s'éstB@déﬁeo?fst,hea%n@%ds of
like, for ingestion by the patient. 15 Once . _
Fargruba (Ixreferred Frealeys & the preparatiemef @ giagnpsiimkit fos diggnosing
adnm nistered directly to the subject. The subjects to
cdnelitione zhathctarised dy aiepnaitsef amylpidragaredaies.

Indeed, the compounds according to the present invention may contain in
their molecular structure atoms of elements commonly used in diagnostic imaging.
For example, radioactive isotopes of carbon, hydrogen, nitrogen, oxygen, iodine
and indium can be introduced into their structure. And, more specifically, the
compound of formula (I) can have at least one of the elements carbon, hydrogen,
nitrogen or oxygen of its own molecular structure replaced by a corresponding
radioactive isotope; or carry at least one atom of radioactive iodine; or it is in the
form of a complex with radioactive indium.

These compounds containing radioactive isotopes may be prepared by

analogy to those previously prepared as reported in the literature.
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human subj ects can be treated. The nedi canent of this
i nvention may be adm ni stered by any nunber of routes

WO p@l7/048508), but not limted to, oral, intravenPCBEEP2006/067323
intranuscular, intra- arterial, 20 intramedullary,
intrathecal, intraventricular, transdermal or
t ranscut aneous appl i cati onsp2isubcut aneous,
intraperitoneal, intranasal, enteral, topical,
subl i ngual , intravaginal rectal neans or locally on

e ChRe ) oS AR B L PR i e

dose . schedule. WO 2007/ 045593 PCT/ EE2006/ 067323 20 A
Pregatalien ebjhihenyls {abelqsh ¢dineshnednm orfomrimaging beta-amyloid
phar maceuti cal conpositions containing one or nore of
plageesciorthe brais. Bsedamnurediopsly oftained Aowyladdbetaeplaqiierspecific
combi nation with excipients and/ or pharmacol ogi cal ly
bipbersjd adrteainitig aip+N bl-difiethytamipophényd gsoup) ageeiet iob P Teeahd Re-
together wth the compounds of formula 5 (1), contain

N£B Fsiphédiijodbriagivey waplprésdrpdes. A further enbodi ment of
the invention is a process for the preparation of

pharBeRuY it al. (§680Mdd AR, @%S%reﬁ&ﬁ??ﬁgygﬁb)(g?\ge worked

one or nore conpounds of formula suita
t - '
oRUELRLAR) B M 255 O RS T v oo
f d
th%ﬁiﬁﬁ%s'% By oRiiBate, SRR Hpahat iyalugtion o
kit f di t
e A B rled sonpouBfings PETIMabha S ggr ogat es.
I ndeed, the conpounds accordlng to the pr esent
i nvéht i onSeFAPWbLNt ai tFRNSROMEhei r (REREBUI ar lgepdict ur d''Cl2-[2-
atons of elenents comonly used in diagnostic imging.

(dipsethylemincinethelpheridinisa-ifierapsenypeineof Weasr beynthesized  and

hydr ogen, nitrogen, oxygen, iodine
evaluated as a candidate PET radioligand in pharmacological and

pharmacokinetic studies. As a PET radioligand, AFA can be labeled with either C-

11 or F-18 (Huang Y et al., Nucl Med Biol. 2004 Aug;31(6):727-38).

All these radioactive compounds are useful for techniques such as PET
(Positron Emission Tomography), SPECT (Single Photon Emission Computerized
Tomography) and planar scintigraphy. Alternatively, the compounds according to
the present invention containing radioactive isotopes or atoms of elements useful
as radio-opaque elements (for example iodine), can be used as complexing
agents for elements commonly used in diagnostic imaging techniques, such as
gadolinium for example (NMR), technetium (scanning techniques).

On the basis of this diagnostic application, the compounds according to the
present invention are also useful for the prevention of the diseases indicated

above.



and indiumcan be introduced into their structure.
And, nore specifically, the conmpound of formula (1)
wW@aw7/#85e3 at | east one of the el enents car bon, PCT/EP2006/067323
hydrogen, nitrogen or oxygen of its own nol ecul ar
structure replaced by a correspondi ng radioactive
i sotope; or carry at |east gpe atom of radioactive
iodine; or it isinthe 20 formof a conplex with
radi oactive indium These conpounds contai ni ng
r adi-Qac Xl :
thos@%pméﬁ%%@%mﬂ?g/ g?el dﬁ?ra?éoeﬂ?‘lgfga&@’ defaﬂ%;?%(eén% of non-
i h turF WO 2007/ 045593 PCT/EP2006/067323 21
HIAMGEP'ST . (see Nucl Med Biol. 2005 Feb;
32(2):171-84) report the preparation of biphenyls
| abel ed with technetiun®9 for imaging beta-anyloid
pl aques in the brain. Based on previously obtained
Anyl oi d- bet a pl aque-specific biphenyls containing a
p- N, N- di met hyl am nophenyl group, a series of 99Tc and
Re- 5 N2S2- bi phenyl derivatives was prepared. Huang Y
et al. (see J Med Chem 2005 Apr 7;48(7):2559-70) have
worked on fluorinated diaryl sulfides as serotonin
transporter |igands. They have reported the
synthesis, structure-activity relationship study, and
in vivo evaluation of fluorine-18-1abel ed conpounds
as PET imagi ng agents. 10 A serotonin transporter
(SERT) ligand, [11C]2-]2-
(di met hyl am nonet hyl phenyl t hi 0) ] - 5-f | uor ophenyl am ne
was synt hesi zed and evaluated as a candi date PET
radi ol i gand i n pharmacol ogi cal and pharnmacoki netic
studies. As a PET radioligand, AFA can be |l abeled with
either G 11 or F-18 (Huang Y et al., Nucl Med Biol.
2004 Aug; 31(6):727-38). 15 Al these radioactive
conpounds are useful for techniques such as PET
(Positron Em ssion Tonography), SPECT (Single Photon
Em ssi on Conputerized



Tonmogr aphy) and pl anar scintigraphy. Alternatively,

t he conpounds according to the present invention
w@omnraksshng radi oactive i sotopes or atons of ePEIEPL1086/067323

useful as radi o-opaque el enents (for exanple iodine),

can be used as conpl exing 20 agents for el enents

commonl y used in diagnostic23magi ng techni ques, such

as gadoliniumfor exanple (NWR), technetium (scanning

techniques). On the basis of this diagnostic

Egg@kﬂ;ﬁ%lon t he conpounds according to the present
. n are also useful for the preventlon of the
ling to synthetic

illustrated in greater det ai | by neans of non-

Scheme lng Exanpl es WO 2007/ 045593 PCT/ EP2006/ 067323 23
EXAMPLES Exanple 1 - Preparation of conpounds of
Formula (1) according to synthetic Schewe 1 R3=
OCH3,N02 if R3 = OCH3 R3 R3 R3 R1 = H, R&~50@ﬁ2k63
2 OCH3 , Rz H ST2879 R = 2-OCH3, Re=5- iST28%81, ¢c~5

Rl = R3 R,=H,R~H ST2173
Rl =2-OCH,,R,=H ST2879
OO OO R, = 2-OCH,, R,=5-I ST2878
R, = 4-OCH,, R~ H ST2175
N R, =4-COOCH, ,R,=H ST3244
H r R, =3-COOCH,, R,=4-OCH, ST3245
1
if R, =NO,
I R, R, =O0CH,,R~=H ST3451
iii iv v
—4 COOH, R,=H ST1972
=3-COOH, R,=4-OCH, ST2174
R, R, R,
R2 Rz Rz
R, =4-COOH, R,=H ST1973 R,=H, R,=H ST2176
R, =3-COOH, R,= 4-OH ST3717 R, =40H, R,=H ST2177
ST3717 .HCl = ST2511 R, =4COOCH,,R,=H ST2178

Reagents and conditions:
i) H, 60 psi, 10% Pd/C ethyl acetate, 1t 4h;

ii) aryl halide Cs2CO, Pd(OAc), (=) BINAP toluene, 80°C 19-39 h;
iif) BBr, CH,Cl, -45°C 1-15 h then rt 4.5-15 h;CH,COCL,MeOH
iv) BBr, CH,Cl, -45°C 15 h;

v) 1IN NaOH, THF/ethanol 1:1, reflux 3.5 h;
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, R2=4- OCH3 ST3245 if RB=NX2 R RlL = CCH3, R2= H
wWEIB4845593 ii iv v If OH CH Ow R 4- COOH, WR2EEP2006/067323
ST1972 A \ \ \ \ \ = 3-CO0H, R2=4-0CH3 ST2174 HEN

HEN HEN R1 R, 1:::~ R RZRR2 R =4-CO0H RZH
ST1973 R, H R2 =H ST21767R, = 3-COOH, R2= 4-CH
ST3717 R1 = 40H, R2=H ST2177 ST3717.HCI = ST2511 R, =
4C00CH31 R2=H ST2178 Reagents and conditions: i) H2
: rt 4h; ii1) aryl halide
BN 'OC1939h i)
BBr3 CH2C12 -45C 1- 15 h then rt 4.5-15 h; CH3000I , MeOH
i v) /Bspspensipnigf 4-msithoxy-hhitrpnaphihalgae (1 PHa/49 mamel) in ethyl
1:1, reflux 3.5 h; WO 2007/ 045593 PCT/ EP2006/ 067323
acatst @p0imb waselpmfage*rm’aed)ﬁn Parreapmaatus -atapbihtehgesature in
A suspensi on of 4-nmethoxy-1-nitronaphthalene (1.0 g,
thé .pesamek)of 10%ePUiB as a catalyst (200 mg) at an initial pressure of 60 psi

NO2 NH2 N Rl = 4-COOCH3 , R2= H ST3244 H R1 = 3- COOCH3

1

I
R1
R,

for 4 h. The catalyst was removed by filtration and the filtrate was dried and
evaporated to afford pure 4-metossi-1-naphthalenamine (850 mg, 100% yield),
which was used for the next reaction without further purification.

Step ii — Preparation of 4-methylbenzoate-1-yl(4-methoxy-1-naphthyl)amine

(8T3244)
A dried flask was purged with argon and charged with (+) BINAP (70 mg,

0.11 mmol) and capped with a rubber septum. The flask was purged with argon
and toluene (9.7 ml) was added. The mixture was heated to 80 °C with stirring until
the BINAP dissolved (~1 min). The solution was cooled to room temperature, the
septum was removed, and palladium acetate (16 mg, 0.07 mmol) was added. The
flask was recapped with the septum and then purged with argon (for ~30 sec). The
mixture was stirred at room temperature for 1 min, the 4-methoxy-1-
naphthalenylamine (600 mg, 3.5 mmol) dissolved in toluene (1.5 ml) and methyl-4-
bromobenzoate (615 mg, 2,9 mmol) were added, the septum was removed, and
cesium carbonate (1.31 g, 4.0 mmol) was added. Additional toluene (7 ml) was
added, then the flask was recapped with the septum, and purged with argon again.
The mixture was heated to 80°C with stirring for 24 h. The mixture was cooled to
room temperature, diluted with ether, filtered, and concentrated in vacuo. The
crude product (980 mg) was then purified by column chromatography (ethyl

acetate/n-hexane 1:1 as eluent) to obtain 820 mg (77%) of pure ST3244. Mp 168-
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acetate (150 m) was hydrogenated in Parr apparatus at
roomtenperature in the presence of 10% Pd/C as a
W@ 20084043593 (200 ng) at an initial pressure of 6BCPEP2086/067323
for 4 h. The catal yst was renoved by filtration and
the filtrate was dried and evaporated to afford pure
4- met ossi - 1- napht hal enam ne2£ 850 ng, 100% vyi el d),
whi ch was used for the next reaction w thout further
purification. Step ii - Preparation of
4- et hyl benzoa e- thox apht
178130 4lPepgene)y Re #Qék( Gr gebﬂw&ﬁw?ép én%sg (s, 3H,
charged with Bl NAP % : 11 mmol ) and ca
COBHTS B troi3Hs i 6 Dhds Praask T SFBBsch 74 (. ShigBenzene
and toluene (9.7 m) was added. The m xture was heat ed
C3-6l aad CCHiH)h 685 (a,i hg @nt iHz, naphiiBilérd H) 39 (édJ(=18.1 Hz,
mn). The solution was cooled to roomtenperature, the
napBfidienends 748P\6adm, D) naphtradting it p 785 Y 96((#6 3Fy naPhBiélene
mol ) was added. The 15 flask was recapped wth the

H 8A8beRradch reand eeasy 8v85-8.4arBON H haphthdenseep) - The
mxture was stirred at roomtenperature for 1 mn, the

%I‘é’p ving g 48 Bhﬁéjseﬂ/léké‘[ni})s&%ae%g\gﬂwetff% fg?né p%@d)dre reported

dlssolve t ol uene

a ;%ngnoﬁ%]zr%%tcﬁor{ Vt?rae Mo, dgnt9 fSWDJr}oMS{an%&% dﬁys g yi%Jd mp

tumwas reno " cesi U:’n car
SRRt 0 e %Mﬁ%aéiaﬁeiﬂem&eﬂq% e Bsriave.
. L S v

roomtenperature dlluted with ether, filtere .
1:5n20%o e i S8 G rexRiRharanafiehexanaild Roroadied mygocmgB H-
was then purified by colum chronat ography (ethyl
NMBe(CGREkh-hd:dnts, BH. GHs)elduEn(y bread btk NH932@75§§5 90 101 4H,
of pure ST3244. M 168 WD 2007/ 045593
napbifaidtR0bGdrRbB&2Zene 262-Hr ndC Gabdh ZEh8)7;29 Rn, SH3B&tzene C3-H,
(NH), cm1;, "HHNWMR (CDCI3): 6 3.89 (s, 3H
C4-H and C5-H), 7.50-7.60 (m, 2H, naphthalene H), 8.04 (m, 1H, naphthalene H),

8.33 (m, 1H, naphthalene H).

4-methoxy-N-(4-methoxyphenyl)-1-naphthalenamine  (ST2175): 21 h; ethyl

acetate/n-hexane 1:1; 96%; oil; IR: v 3380 (NH), cm-1; "H-NMR (CDClz): 8 3.81
and 4.04 (2s, 6H, CHs), 5.90 (s broad, 1H, NH), 6.74-6.85 (m, 6H, naphthalene
C2-H and C3-H and benzene H), 7.51-7.58 (m, 2H, naphthalene H), 8.04 (m, 1H,
naphthalene H), 8.35 (m, 1H, naphthalene H).

N-(4-methoxy-1-naphthyl)-N-(2-methoxyphenyllamine (ST2879). 39 h; ethyl

acetate/n-hexane 1:2; 70%; mp 108-110 °C (cyclohexane); IR: v 3395 cm'1 (NH);
"H-NMR (CDCl3): & 3.98 and 4.02 (2s, 6H, CHs), 6.60 and 6.91 (2m, 2H, benzene
C3-H and C6-H), 6.73 (m, 2H, benzene C4-H and C5-H), 6.80 (d, 1H, J, = 8.1 Hz,

naphthalene C3-H), 7.35 (d, 1H, J, = 8.1 Hz, naphthalene C2-H), 7.48 (m, 2H,



10

15

20

COOCH3), 4.08 (s, 3H, OCH3), 6.03 (s broad, 1 H NH),
6.45-6.71 (m 2H, benzene C3-H and C5-H), 6.85 (d, J
WOe2@7043%93 naphthalene H), 7.39 (d, J = 8.1 HzPCT/EP2006/067323
napht hal ene H), 7.48-7.61 (m 2H, naphthal ene H),
7.85-7.96 (m 3H, naphthalene 5 H and benzene C2-H
and C6-H), 8.35-8.41 (m 1 Hg naphthalene H). The
foll owi ng conpounds were obtained with the sane
procedure reported above. The reaction tine, eluent
for chronatographic. s em, yvield,
qRERAIgEE A Of ot OBy & 3 Sian AP RPiBelEng G5-H and C6-
reported for each derivative.
HX%- met hoxy- N- phenyl - 1- napht hal enanmi ne (ST2173): 21 h;
et hyl acetate/n-hexane 10 1:1; 70% np 141-143 C
( cy cThehtlawaiondénivatingy werdobiaited tisingH ,procadlre BihilddMB that
(CDCI3): 6 4.07 (s, 3H, CH3), 5.75 (s broad, 1H, NH),
repoitbd @b80e.(Samd Heagenphiérealseddn H diffisteheratione <xptahatniselow.
C6-H), 7.15-7.25 (m 3H, benzene C3-H, C4-H and

NG5:i6d0-2-mEBoxydhen (T4 -mEthoReA idphkieéhdihine 894818 thk Baction

napht hal ene H), . m I,nap al'ene H).
W R O g R R L L RRT AR g - 19/, then
| . , . . d
BIVAR VG0 o DO} i oy oG8 1a mdy 6 el (o
b et SR B R R iR .13 o,
ht hal . 8. H, ht ha| . 20
toliepa-HBrMIB,27- s bRV 10 . RaBesRp e i etate (30 mo,
%ST2879): 39 h; et hﬁl acet at e/ n- hexane 1:2; 70% np
0.18gmmpd), dolugye | (3RewBn&)4-diiqrioapisgln1.8ng.1 5OnRmol); 48 h; flash
H- NWVR (CDCI 3): 6 3.98 and 4.02 (2s, 6H CH3), 6.6Q and
chsomatqaraphyz2 idthyh @nstetein-hegane 4120; 8%:pjl; IR: 733390 caH,(NH); 'H-
benzene C4-H and C5-H), 6.80 (d, 1 H Jo = 8.1 Hz,

NN&E(CDak: e rie3 G3-dtlid 4.0333s,(6H, CH3), Bob+ (8. TH,HE, = 8.3 Hz, benzene
napht hal ene C2-H), 7.48 (m 2H, WO 2007/ 045593

C®F) BPZQS/ 087323= 26 Hz, benzene C6-H), 6.82 (d, 1H, J, = 8.1 Hz,
naphthalene C3-H), 7.01 (dd, 1H, J, = 8.3 Hz, J,, = 2.0 Hz, benzene C4-H), 7.34
(d, 1H, Jo = 8.1 Hz, naphthalene C2-H), 7.50 (m, 2H, naphthalene C6-H and C7-
H), 7.92 and 8.31 (2m, 2H, naphthalene C5-H and C8-H).

4-methoxy-3-methylbenzoate-1-yl(4-methoxy-1-naphthyl)amine (ST3245):

Performed on 4-methoxy-1-naphthalenamine (1.6 g, 9.1 mmol), using () BINAP
(470 mg, 0.76 mmol), palladium acetate (120 mg, 0.51 mmol) at 120°C. 24 h; ethyl
acetate/n-hexane 1:1; 97%; oil; IR: v 3320 (NH), 1695 (CO) cm-1; "H-NMR
(CDCls): 6 3.88 (s, 3H, OCHj3), 3.89 (s, 3H, OCHa), 4.04 (s, 3H, OCHj3), 5.60 (s
broad, 1H, NH), 6.79 (d, 1H, J = 8.2 Hz, naphthalene H), 6.88 (m, 2H, benzene
C3-H and C4-H), 7.22 (d, 1H, J = 8.2 Hz, naphthalene H), 7.34 (m, 1H, benzene

C6-H), 7.50-7.58 (m, 2H, naphthalene H), 7.99 and 8.34 (2m, 2H, naphthalene).
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napht hal ene C6-H and C7-H), 7.98 and 8.30 (2m 2H,
napht hal ene C5-H and C8- H). The follow ng derivatives
W/ 0gispai ned using a procedure simlar to the€T/EP2006/067323
reported above. Sone reagents were used in a different
rati o as explained below 5
N- (5-i1 odo- 2- net hoxyphenyl ) - 49met hoxy- 1- napht hal enam ne
(ST2878): the reaction was perforned on 1.04 g (6.0
mol ) of 1-net hoxy 4- napht hal enam ne. 19 h, then
N A methag phenylyr; hdl .ﬁ’?”|g' eV ﬁ,tAS Eigom@
019 mml) palladlpmacetateq&w , 0.13 mmol ),
Atctﬂedefia,sk(was pUygedowith argere @ng Fgegmhn(g) BINAB Gﬁ@onnp, 0,08
pal | adi um acetate (30 ng, 10 0.13 mml), toluene (18
mmig)), arl] dappedodithra sdiber (sepBing, The Oaskrolas; put§edh withl arglon and
chr omat ogr aphy, ethyl acetate/n-hexane 1:20; 18% oil;
dibkineV (7339 was ladddk) Thé mhixtiRwaEPeaid tdb100 96 vﬁﬂﬂstﬂfnﬁé until
(2s, 6H CH3) 6.61 (d, 1H, Jo = 8.3 Hz, benzene

th@%lN)A«P @lsZ&vé@' THe bluddh Wad. Ebdiéd tcb%b?ﬁ"ﬂ@m ralrﬂre ﬁwesgeptum
(d H, .1 Hz, napht haI ene C3-

w%%r 1?—]’6033 g%g"%llfaf‘}n"aﬁegghe"ﬁal 1 é%@ﬁ ]7)\/%%57 ?ééec%a he flask
w @Q%%@rsgn\ﬁlt@ﬁ{: s%ﬁgmgsaqq)WHeE %@@ﬁ@%ltlﬁ ﬁqrﬁz‘fﬂe %.hxture was
St?fie@fz %?tﬁgmlz%“éﬁ4ﬁ€*?%29%§¥ ur AR @I@ §iehg (500 mg,

usi ng paI I adi um
2 ad@m! ear(dlgosq}@tloro'\@i WP)G%?O'%‘&)@ Mgy Eh% ) digsolved in
acet at e/ n-hexane 1:1; 97% oil; IR v 3320 (NH), 1695

dipxame @rh wereiagied, thepeptam was nergeveds andiqesiaoHegrboratgd 1,00
(s, 3H OCH3), 4.04 (s, 3H, OCH3), 5.60 (s broad, 1

g,3,08mmolpwas added.1Additignakd@xaneG mhawds addeast) ¢han) thedlas8B was
(m 2H, benzene C3-H and C4-H), 7.22 (d, 1 H J =28.2

reblappetaypitt trad sepuid) and p8rgednwitil atdontegyaire n€he Rbxtthe was heated

7.50-7.58 (m 2H, naphthalene H), 7.99 and 8.34 (2m
to2t80°Canideh atieing)for Wh 260 7/50irb 33 sHICHdrEBR Q0 BINAP3EY mg, 0,08
mmol) and palladium acetate (13 mg, 0.0565 mmol) dissolved in dioxane (7.5 mi)
was added and stirred at 100°C for 4h and 30min. A solution of () BINAP (50 mg,
0,08 mmol) and palladium acetate (13 mg, 0.55 mmol) dissolved in dioxane (7.5
mi) was added and stirred at 100°C for 3 days. A solution of () BINAP (50 mg,
0,08 mmol) and palladium acetate (13 mg, 0.055 mmol) dissolved in dioxane (7.5
ml) was added and stirred at 100°C for 24h. A solution of () BINAP (50 mg, 0,08
mmol) and palladium acetate (13 mg, 0.055 mmol) dissolved in dioxane (7.5 ml)
was added and stirred at 100°C for 20h. A solution of (x) BINAP (50 mg, 0,08
mmol) and palladium acetate (13 mg, 0.055 mmol) dissolved in dioxane (7.5 ml)

was added and stirred at 100°C for 24h. A solution of (x) BINAP (50 mg, 0,08

mmol) and palladium acetate (13 mg, 0.065 mmol) dissolved in dioxane (7.5 ml)
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27 N-(4-nmet hoxyphenyl)-4-nitronapht hal en-1-am ne
(ST3451) A dried flask was purged with argon and
webargedni th () BINAP (50 ng, 0,08 nmmol) andPCEPppmd6/067323
with a rubber septum The flask was purged with argon
and dioxane (7,5 m) was added. The m xture was
heated to 100 Cwith stirrinpg until 5 the Bl NAP
di ssol ved. The solution was cooled to room
tenperature the septum vvas renmoved, and pal |l adi um
acetate (13 aﬂlwas ded The flask was
wae @dEpe AN %tﬁr%@f é@%tﬁ‘u Fﬁra tA&RIYSan g (=NBINARr GOnmg, 0,08
The m xture was stirred at roomtenperature for |
mprioh), andhpaliadivm raseiptei(1$ cgapAbhanreak disoledyn diokane (7.5 ml)
mol ) and a sol ution of 4-brono-anisole (410 ng, 2,2
wasratded dng stifrecdt 100°00fod 4bremde30n2in fihe mixtuge a\thi&!bolddﬁl@ room
septum was renoved, and cesium carbonate (1,00 g,
tempefatOre) |d)|ut‘é@$zv1ﬂﬁﬁh@ﬂ1an6d ditteferin ahd donrseriiaté®inVacud@Fhe crude
added, then the flask was recapped with the septum

f Hed DY @A -chik
R M D) a0k T SRS o)

oty 2po g sty e <5083 TS JaohBEaey A S0
o SRR R B RIS . 6 ¥ aao%?ﬁaﬁ%n%. 15 @
24 £ 8 HeaBePinsiodH PR oat) ifso%@cf o §od§fﬁ§ﬁ2p@enzene C2-H

solution of ()_BINAP (50 ng al | adi um
arSate 1 O722y7 20, G5 ZHhaPh ARG ot PO & oo 06.78.89 and
m ) was added and stirred at 100C for 24h. A solution
9.7 f(’m B NAP-H, 55-hiaindC o1 paphidlepeland pal | adi um
acet ate (13 ng, O. 055 mml) di ssolved in dioxane (7.5
i — \Waspapdtiedo Hib@@rhiop]b2@Roic Act Da@8).
of () BINAP (50 ng, 0,08 nmol) and pal | adi um acetate

(13 ArgplufibrD6bmethyl 4-(dinssthbxye d-riaphthiatengreenitd)bensdate (8F3244)
added and stirred at 100C for 24h. A solution of ()

(768 W Z.8GniBl) iR didhlororitharen@7pal)l vesl umaﬁ@ﬁo@%e( 31M BBr;
ng, 0.055 mmol) dissolved in dioxane (7.5
(12.6 ml, 12.6 mmol) in the same solvent at -45°C, under argon atmosphere. The
mixture was stirred for 15 h at the same temperature, and then treated with water
(50 ml). The mixture was extracted with ethyl ether (3 x 50 ml) and the organic
extracts were collected, washed with brine (3 x 100 ml) and dried. Evaporation of
the solvent gave a crude product which was chromatographed (ethyl acetate/n-
hexane 9:2 as eluent) to afford pure ST1973,301mg,45%; mp 214-217 °C
(toluene); IR: v 3360 (OH, NH), 2800 (COOH) cm-1; TH-NMR (DMSO—de): 5 6.63
(d, 2H, Jo = 8.7 Hz, benzene C3-H and C5-H), 6.92 (d, 1H, J = 8.0 Hz,
naphthalene H), 7.27 (d, 1H, J = 8.0 Hz, naphthalene H), 7.50 (m, 2H,

naphthalene H), 7.69 (d, 2H, J, = 8.7 Hz, benzene C2-H e C6-H), 7.85 (m, 1H,



WD 2007/ 045593 PCT/ EP2006/ 067323 28 was added and
stirred at 100C for 16h. A solution of () BINAP (50
worgQo704638 mol ) and pal | adi um acetate (13 ng, POI/BBB06/067323

nol ) di ssolved in dioxane (7.5 m) was added and
stirred at 100C for 4h and 30m n. The m xture was

cooled to room tenperaturepgdiluted with nethanol,
filtered, and concentrated in vacuo. The crude 5

product (2.86 g) was purified by col unm chromat ography

r of eIu nt obt aj.n 220 38% of pure
qne F&%?ﬁ) M%ﬂph?l@}elie %HSIQ%R(S(%@& ) NH)E10 20 (s
2 77 (s_broad, 1H, NH), 6.85 (m 1H,
brﬁaé,h%a@'éhéa% s7oroad,(dl, COAH)JO= 8.8 Hz, benzene C3-H
and C5-H), 7. 30 (d, %H Jo—_ 8 8 Hz benzene C2-H and

C7-H). 8.08, 8.39 and 10 9, 07 (3m 3H, C2-H, C5-H and
C8- A rsafultivhabfe r2ephethBikeyd- (HinethBxgdamaphtiealemyflamino)benzoic acid
2-[ (2- hydroxy- 1- napht hyl ) am nol benzoi ¢ acid (ST1973).

5 méth?pbetbr 83245 MBd)g, 1.5 mmol) in dichloromethane (18 mI) was added
4- et hoxy- 1- napht hal enyl ani no) benzoat e (ST3244)

drﬁa\ﬁ?%qup g@p\emég;ﬁ%ohi II\;IP% @Blr?rgall ‘&R‘Tlgfégéeﬁ'ﬁ@ §ol(/grgt 4. )I?“@ﬁmdehargon

atﬁﬁ‘)@?hg‘r@! Vr%%t ture %ogﬂﬂﬁ%{ 6 q Qtt H%SEQI% te éh?afb?e then

ure was stirred h™at he sarre tenperature
dth t t ed L 5 {
e Fhdeln Soffufeederted e Rt b e o
i e S Hes Epsi36 AT S GHNoR bt 5% 10 Hyaronic extracts

crude product which was chromat ographed (eth

10 wereeeqliested. Washgdevith bring (8) LY Moagg rdsled. Fyggoration of the

ST1973, 301 ng, 45% np 214-217 C 20 (toluene); IR v

sobEmd qawe, al\H)UdGZIMU(JVC@QQ) nagn IWhich- WaR cawseiog&)phee (ethyl
6.63 (d, 2H, Jo = 8.7 Hz, benzene C3-H and C5-H),

acetde af ajuehit), tofford pOreI—&T371r7dﬁBtrh@,I B19%6); Hp 175 27 ded;, IR1#,3350
J = 8.0 Hz, naphthalene H), 7.50 (m 2H, naphthal ene

(G7I-B, é\lsm( 690(% @CO?.}I-H) 18354 C®) eniriz;, 1THRIVFR (BMED- ) e5 6673, 1H, J, =

m H,
8.7 Hz, benzene C3-H), 6.82 (d, 1H, J = 8.0 Hz, naphthalene H), 6.97 (dd, 1H, J, =

15 8.7 Hz, Jm = 2.7 Hz, benzene C4-H), 7.05 (d, 1H, J = 8.0 Hz, naphthalene H), 7.20
(d, 1H, Jm = 2.7 Hz, benzene C6-H), 7.44-7.49 (m, 2H, naphthalene C6-H and C7-
H), 7.99 (m, 1H, naphthalene H), 8.15 (m, 1H, naphthalene H), 9.85 (s broad, 3H,
OH, COOH and NH).

2-hydroxy-5-[(4-hydroxy-1-naphthyl)aminolbenzoic acid hydrochloride (ST2511).

20 Acetyl chloride (50 mg, 0.6 mmol) was carefully added in methanol (1 ml)
cooled at 0 °C, under argon stream. Then, a solution of ST3717 (420 mg, 1.8
mmol) in methanol (13 ml) was added dropwise while the hydrochloric solution
was gently stirred. After 15 min the solution was concentrated, isopropylic ether

(60 ml) was added and the suspension was stirred at 0°C for 10 min. The
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WD 2007/ 045593 PCT/ EP2006/ 067323 29 napht hal ene H),

8.20 (m 1H, naphthalene H), 8.45 (s broad, 1H NH),
Wa02043583 broad, 1 H, OH), 12.15 (s broad, 1 P T/EEX0B/067323

2- hvdr oxy- 5-f (4- hvdr oxy- 1- napht hol ) am nol benzoic

acid (ST3717) A solution of

2- met hoxy- 5- (4- met hoxy- 1- napbt hal enyl am no) benzoi c

acid 5 nmethyl ester ST3245 (500 ng, 1.5 mml) in

di chl oronet hane (18 m) was added dropvvi setol M

in the sape sqlvent at -4
PrgRR gL e iebBered. Hashed SR goqﬂ,ay @@npk Gmipnd then
h at the sane te ture, then it room
with: ipoRroaviie ether &8 X .mlslécagwerTfém (SQ\m%r"'Ot @éém?re%?to W dec.
wat er (50 m), the mxture was extracted with ethyl
Stephivr- Hrgparation af 4-anpiinotlheapithelABE2846) act s 10 were
col |l ected, washed with brine (3 x 100 m) and dri ed.
Evapb matuition aff4- -ethoxyelNapbetylgbueplahalendming (ST2173) 3600 mg,
ng), which was chromat ographed (ethyl acetate as
2.8l el)) intdicradrontethaner @7ShB Alds Gd@edrdropWiSe 1o MM BBP; G2.6 ml,
dec; IR v 3350 (OH NH), 3000 (COOH) 1635 (CO cm1;
121—64‘@')%8!)05)"@@3@% scﬁ’veﬁ}t?ﬁ ﬁ5’°C JLIT‘.de1J %r%on §tn¥o§i%erepeﬂkeﬁﬁxture

, 1 H, = Hz, napht hal ene ,

"kl & ity tha@ﬁsug%e@gh%@@o ™
nap t a ene7e§éﬂ ﬁ\gflﬁgﬁly%tﬂ% (39)( ?6 Jli%d(tﬁlg cﬁ’gﬁgpee%racts
w%Dq %%E?dé%aﬁhﬁjj wit a%rgltngag e”%d@ ml g cgrled é)vapora%lon of the

2- hvdr oxy- 5- &; OXY- % naght h%/ %am nol benzoic acid
S%Xﬁd\*o%ﬁﬁeoﬁ 8 esw tl)( F09ckbigh WaS fhrawategnanked (ethyl
. ) was carefully added in nethanol (1 m _
aqeéaie@uh%nan@ 3 %rﬂ@?ntﬁcgaﬁo@t PWER® T2 En(498 ragl 88%drObfIR: v
ST3717 (420 ng 1.8 mmol) in nethanol (13 m) was
337EdEH dNBpwinsE; HHiNMRt (€D Giyki 5 B0 @and5.65I(2s berad, @i OH and
gently stirred. After 15 min the solution was
Nidpra:ebsor8at éd, 4Hsoapldbglene Reahdrbenzene C2-H and C6-H), 7.15-7.30

(m, 3H, benzene C3-H, C4-H and C5-H), 7.50-7.57 (m, 2H, naphthalene H), 8.05
(m, 1H, naphthalene H), 8.25 (m, 1H, naphthalene H).

The following derivatives were obtained with the same procedure reported
above.

4-(4-hydroxyanilino)-1-naphthol (ST2177)

The solvents used for the preparation of ST2177 were purged with argon.
The compound partially decomposed during chromatography. 15 h; ethyl
acetate/n-hexane 1:1; 100%; mp 74 °C dec; IR: v 3350 (OH, NH) cm-1; TH-NMR
(DMSO-ds): 8 6.55-7.00 (m, 7H, naphthalene H, benzene H and NH), 7.38-7.47
(m, 2H, naphthalene H), 7.95-8.13 (m, 2H, naphthalene H), 8.67 and 9.67 (2s

broad, 2H, OH).
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(50 M) was added and the suspension was stirred at 0C

for 10 min. The WD 2007/ 045593 PCT/ EP2006/ 067323 30
wee@cigistate that formed was filtered, washed RET/BEP2O6067323

methanol (1 m) and then wth isopropylic ether (3 x

2 mM) to give ST2511 (80 ng, 40 %9. np 220 C dec.

Step iv- Preparation of 4-apilino-1 -naphthol

(ST2176) _ A sol ution of

4- et hoxy- N-phenyl - 1- napht hal enani ne (ST2173) (600 ny,

| as

treated with water (50 m). The mxture was extracted
(Gf)tamdr AFNIRNEMS@-0k):5D3173) (saBl, Oirs),&5.6@:6167 6wt RHcbenzene
were col |l ected, washed with brine (3 x 100 nl) and
C3iH and CBJHpoG.agi(dMHf Jt=h&8.01LBlzs abplathtlegavie), .24 (dle) = 8.0 Hz,
product (630 ng), which was chromatographed (et hyl

na?ﬁﬂiaﬁ’érﬁa{ R), ITeaprei8lind 26 rephigalenet 19), Zi a7 & 1QH, QHSF% ﬁﬁhalene
490 ny, 88%. Ol;: IR v 3375 (CH NH) cm1;

(788 28 oot g senymont, sl 1 o,

1@ H}“ha%ﬁ*i 8P “ba%”“ng?ﬂ%ﬁggéﬁé “EkjﬁtE'éﬂ*”ﬁ (m

roced
o Z\ @?e ﬁt %‘r?% a(%aaﬂt A P13 HhAQH B gnl) i
preparatjon of ST2177 were purged with
TtéF/gtsﬁnol b@ (%ﬂ L Wap sefhtreg 4o 3-aih hilssstiripg skendheimiyture was
chr onat ograﬁ@%/ 15 h; ethyl acetate/n-hexane 1:1;

poupgsbniepCrrahed deec and mxtractedsuithy ethy! REgtatan{30 miHTleRaqueous

(DMSO-d6): 6 6.55-7.00 (m 7H, naphthal ene H, benzene
layeravas thedted WitBGINY HEY until pH 3 and then extracted with ethyl acetate (3 x
50 ml). The organic extracts were collected, washed with brine (3 x 100 mi), dried
and the solvent was removed to yield ST1972 (240 mg, 50%). Mp 153-154 °C
(isopropanol); IR: v 3400 (NH), 3000 (OH), 1650 (CO) cm-1; TH-NMR (DMSO-ds):
8 4.01 (s, 3H, CH3), 6.70 (d, 2H, J, = 8.5 Hz, benzene C3-H and C5-H), 7.01 (d,
1H, J = 8.0 Hz, naphthalene C3-H), 7.39 (d, 1H, J = 8.0 Hz, naphthalene C2-H),
7.55 (m, 2H, naphthalene C6-H and C7-H), 7.71 (d, 2H, J, = 8.5 Hz, benzene C2-
H and C6-H), 7.90 (m, 1H, naphthalene H), 8.20 (m, 1H, naphthalene H), 8.54 (s
broad, 1H, NH).

The following derivative were obtained with a similar procedure.

2-methoxy-5-[(4-methoxy-1-naphthyl)aminolbenzoic acid (ST2174): 3.5 h; 50%:;

mp 153-154 °C (isopropanol); IR: v 3300 (NH), 3160 (OH), 1690 (CO) cm-1; TH-

NMR (DMSO-dg): 6 3.76 (s, 3H, OCHa), 3.97 (s, 3H, OCHs), 6.91-6.98 (m, 3H,



(m 2H, naphthalene H), 7.95-8.13 (m 2H, naphthal ene

H, 8.67 and 9.67 (2s broad, 2H, OH). WD 2007/ 045593
weQN/aP3006/ 067323 31 net hyl PCT/EP2006/067323

4-f (4- hydr oxy- 1- napht hyl ) am nol benzoate (ST2178) 15 h;

et hyl acetate/n- hexane 1:2; 58% np 188-190 C

(benzene/ n-hexane); IR v 3370 (NH, OH), 1680 (CO

cml, 1HNWR (DMSO-d6): 6 3.73 (s, 3H, CH3), 6.60- 6 67

(m 2H, benzene C3-H and C5-H), 6.89 (d, 1 H J =

ha apht h e
ﬁ*tha?erﬁah rwgg%r?ﬁ%@?) ﬁhﬁé@j 4R 1§ (M7 1Ha b8 depie ﬁ{ﬁ% 7.21
napht hal ene 2H, benzene C2-H a

(doéHH)J ﬂ%uzm@pmhﬁenﬁwmﬁ& @he2ily naghthalenenH), 17ﬁ (s broad,
napht hal ene H), 8.50 (s broad, 1 H NH), 10.18 (s
THhrii} 8.05 and 82p (2%, 81, naplithaleae &t)i $2561(s broad, 1H, OH).

4-[ (4- met hoxv- 1- napht hyl ) am nol benzoi c acid (ST1972) A
Exemhple i D Bfepafaibdd of 56Mhpogndd .db Foroiula dh) daddSrdilagHo ( S¢nthetic
m) in 10 THE/ ethanol 1:1 (20 nml) was refluxed for
Scheémdi2whil e stirring. Then the m xture was poured

~onto crushed ice and extracted with ethyl acetate (30

m ). The aqueous |ayer was treated with 1 N HCl until

pH 3 and then extracted with ethyl acetate (3 x 50

m ). The organic extracts were coll ected, washed with
brine (3 x 100 m), dried and the solvent was renoved
to yield ST1972 (240 ng, 50% . M 153-154 C 15

(i sopropanol); IR v 3400 (NH), 3000 (OH), 1650 (CO
cml; 1HNWR (DVMBO-d6): 6 4.01 (s, 3H CH3), 6.70 (d,
2H, Jo = 8.5 Hz, benzene C3-H and C5-H), 7.01 (d, 1

H J = 8.0 Hz, naphthalene C3-H), 7.39 (d, 1 H J =

8.0 Hz, naphthalene C2-H), 7.55 (m 2H, naphthal ene
C6-H and C7-H), 7.71 (d, 2H, Jo = 8.5 Hz, benzene C2-

H and C6-H), 7.90 (m 1 H, naphthalene H, 8.20 (m 1

H, naphthalene H), 8.54 (s 20 broad, 1 H, NH). The

foll owi ng derivative were obtained with a simlar
procedure.




2- met hoxv-5-[ (4- net hoxv- 1-nap ht hyl)am nol benzoic acid
(ST2174): 3.5 h; 50% np 153-154 C (isopropanol); IR
We2@30850NH), 3160 (OH), 1690 (CO cm1l; 1 H MNMREP2006/067323
(DVMBO-d6): 6 3.76 (s, 3H, OCH3), 3.97 (s, 3H, OCH3),
6.91-6.98 (m 3H, WO 2007/045593 PCT/ EP2006/ 067323 32
napht hal ene H and benzene C33H and C4-H), 7.16 (m 1
H, benzene C2-H), 7.21 (d, 1 H J = 8.2 Hz,
napht hal ene H), 7.53 (m 2H, naphthalene H), 7.76 (s
Segheme 2 1H, NH), 8.05 and 8.20 (2m 2H, napht hal ene
H, 12.50 (s broad, 1H, OH). Exanple 2 - Preparation
of conpounds of Forrmula (I) according to synthetic 5
Scheme 42,4, WO 2007/ 045593 PCT/ EP2006/ 067323 33 Schene
H VN RR R=H
513452 R = COOwe

OCH, OH g
—— —_—
‘ ‘ R R

R=H ST2756 R=H ST2762 + HCI
——R=COOMe ST3452 R =COOMe ST3456
R=I ST3454 R=COOH ST3459
o OCH,
O L
COOH
ST3453

Reagents and conditions:
i) Ho 60 psi, 10% Pd/C ethyl acetate, rt 4h;
5 i) Aryl halide , Cs,CO3; Pd(OAc). () BINAP toluene, 80°C;
i) BBrs CH2Cl, —45°C 0.5h.; acetylchloride,methanol, 0°C,15
min (ST2762)
IV) NaOH, EtOH/THF reflux

Step i - Preparation of 1-methoxy-2-naphthalenamine.

10  1-Methoxy-2-naphthalenamine was obtained with the same procedure reported for
4-methoxy-1-naphthalenamine using 1-methoxy-2-nitronaphthalene (3.70 g, 18.0
mmol) as starting material. The 1-methoxy-2-naphthylenamine (3.12 g, 100 %)

obtained was used for the next reaction without further purification.
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Reagents and conditions: i) H2 60 psi, 10% Pd/ C et hyl
acetate, rt 4h; 51ii) Aryl halide, Cs2CO3 Pd(QAc)2 ()

WBkNAR43583 uene, 80C, iii) BBr3 CH2CI 2 -45C 0. SPCT/EP2006/067323
acetyl chloride, methanol, 0C, 15 mn (ST2762) |1V) NaOH,
Et O/ THF reflux Step i - Preparation of

1- met hoxy- 2- napht hal enam neg4 10
1- Met hoxy- 2- napht hal enam ne was obtained with the samne
procedure reported for 4-nethoxy-1-naphthal enani ne

1- rret ho na a és 12 100 obt a
was Ajgeey figgk wgtbcarg o e ieded i) BIRAB 70 mg,
purification. V\D 2007/ 045593 PCT/ EP2006/ 067323 34

0.$1 epmpl) andreappad avithoa rgbber septum. The flask was purged with argon
(1- met hoxy- 2- napht hyl ) phenyl am ne (ST2756). A dried

arfd tatlenad$. 7pal) g adidet. Angoixtawredwah beated touSOH C(WittBstiARy until
(70 mg, 0.11 mmol) and capped with a rubber septum

thé IBINAPadiksohes) Ur g@d. The BoRrtign wasacubléd talmsven tSngerdture, the
was added. The mixture was heated to 80 Cwith

septurh WdiGrekitived, &mt palSBINABcEiass Ploved, 0:0% Hiral). wJé"'deed The

sol ution was cooled to roomtenperature, the septum

fladRSvds %E?&gh@m HeAddpadth Wiiak&h E&@aﬁ%ﬁﬁ{‘&ﬁgﬂ é]%? ~§U%l9);)d The

was a Iask was recappe eptum an

m&pﬁ”e sgescilrﬁg'dt t& (t&‘?lge?a:ﬁgres% T i, nfh)étufﬁqe\%aoxy 2-

room enperatur 1 mn,

na&hﬂf%wi%mpﬁ Rl lsamoin)eé‘#gg%gg%ﬁﬁ@&ﬂ?eﬁ@(Z@s and

Bl ] IS A i
Addi tional tol uene (7 M) was added t hen the fl ask
cagikn catkoptal (it 19, t4th r@edo (¥As agdeds fidslitional tolueney 6h mi) was
ad%%gl! t?len the flask was recapped with the septum, and purged with argon again.
The mixture was heated to 80°C with stirring for 16 h. The mixture was cooled to
room temperature, diluted with ether, filtered, and concentrated in vacuo. The
crude product was then purified by column chromatography (ethyl acetate/n-
hexane 1:1 as eluent) to obtain 854 mg (83%) of pure ST2756 mp 43-45 °C (n-
hexane); IR: v 3395 (NH), cm-1; 'TH-NMR (DMSO-ds): 5 3.80 (s, 3H, CHjs), 6.85 (m,
1H, benzene H), 7.07-7.65 (m, 8H, naphthalene H and benzene H), 7.84 (m, 1H,
naphthalene H), 7.93 (m, 1H, naphthalene H), 7.99 (m, 1H, naphthalene H).

Methyl-4-[(1-methoxy-2-naphthyl) amino] benzoate (ST3452).

A dried flask was purged with argon and charged with (+) BINAP (210 mg,
0,34 mmol) and capped with a rubber septum. The flask was purged with argon
and toluene (31 ml) was added. The mixture was heated to 80 °C with stirring until

the BINAP dissolved. The solution was cooled to room temperature, the septum



10

15

The m xture was heated to 80C with stirring for 16 h.
The m xture was cooled to roomtenperature, diluted
wowdonoesher, filtered, and concentrated in vacROI/ER1966/067323
15 crude product was then purified by col um
chromat ogr aphy (ethyl acetate/n- hexane 1:1 as el uent)
to obtain 854 ng (83% of puge ST2756 np 43-45 C (n-
hexane); IR v 3395 (NH), cm1;, 1H NWR (DVMSO-d6): 5
3.80 (s, 3H, CH3), 6.85 (m 1H, benzene H), 7.07-7.65
(m 8H, naphthal ene H and benzene »—% 7.84 (m 1H,
WaRSeMR¥eS rRNdpalladiugg acaiate (B0 m@dhedanwel was added Thy flask
1 H naphthalene H. 20
waktragapped] with rthe Fespium -atgb themy pyirgedi with avgorz.odibe mixture was
(ST3452). A dried flask was purged wi th argon and
stiviear gladom tdmeratdlre\sr 1( 2il) thig,1-metidkyemmdphthaldnaapeed 93 g,
with a rubber septum The flask was purged with argon

1806 rhmbg qB86e (Stheffle) 2 \B18p A dabolvEREN okieHE §6 RS aﬁatrﬁéthw 4-
to 80 C'with stirring until the BI NAP di ssol ved. The

o t
P R P P o BRI, Y REP G e, IR e Bobium

cafq'ﬁ {{8 %}i@:@etﬁ‘t& (r#rgo %se%gg Abdﬂ@ﬁ?la%ﬂ%e g ml) was

as éﬁ apped WI J hen
:
4%% ﬁ?é‘aﬁ'&ﬁaimr%éa}uﬁ’%{’Hﬂﬁﬁthﬁté?h@ﬁ'? %tdr%ﬁﬂ%mtaﬁa?ﬁmggam
S |
Th%w%v%e%s %%atﬁﬂigggh a6t G s AR 6, it A ez re was

13, 02 mol the septum was renoved, and cesium

co,oéﬁcb@rf@p@ f@mmatgre tiluted withethendiiereddand coprantratackin vacuo.
toluene (23 m) was added, then the flask was

Thee carpge dpraidubt (HhE6s gptwas thed putifipsd by chlumry othrematography
The m xture was heated to 80C under stirring for 4h

(Chharoftdmrethyl adetatei X1 asecluerd) ta obtaid 2178 g @@1) of pure ST3452.
tenperature, diluted with ether, filtered, and

p.£O1B3e 184 aC gligromay,aliRyov. 3327 i) cregde(qn)oduct "HANNMR @DCls): &
was then purified by colum chr omat ogr aphy

3 (a@gé osqu eH et iwld, amuatfs% iz AsertleHetd-H P B6aH)) 7,44-7 48

of pure ST3452
(m, 1H, naphthalene H), 7,55-7,59 (m, 1H, naphthalene H), 7,64-7,69 (m, 2H,
naphthalene H), 8,03 (d, 2H, J, = 8,8 Hz, benzene C3-H and C5-H), 8,10 (m, 1H,

naphthalene H).
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p.f. 153-154 C (ligroina); IR v 3327 (NH), 1691 (CO
cml;, 1IHNWR (CDCI3): 6 3,95 (s, 3H CH3), 7,14 (d,
WQR)070e5583 8, 8 Hz, benzene C2-H and C6-H), 7, 44P@T/BB2006/067323

(m 1H, naphthalene H), 7,55-7,59 (m 1H, naphthal ene

H, 7,64-7,69 (m 2H, 15 naphthalene H), 8,03 (d, 2H,

Jo = 8,8 Hz, benzene C3-H ang C5-H), 8,10 (m 1 H,

napht hal ene H). WD 2007/ 045593 PCT/ EP2006/ 067323 36

N- (4-i odophenyl ) - 1- net hoxynapht hal en- 2- am ne( ST3454) .

A dried flask was purged W|th argon and charged with
O SheRrcIang a¥2éd with a rubber

N¢(4-iggaoplpnyl}-4smefiox 2
septum The flask was purged vvlth argon and tol uene
( 19 Adiiedvilaskadide gourddtbwith argoreangh shargetewdth o) SINGRPW 1125 mg,
stirring until 5 the BINAP di ssolved. The sol ution was
0,200h®dl) tamdr cappetiewitie aatubber, sé¢tams dibkUffaskwass peargadedlith argon
and palladium acetate (30 ng, 0,135 nmol) was added.

and®Ifdnesto nipwas eeiapeethehibiuich@as REAtEEE B ORIt stirring until
purged with argon. The m xture was stirred at room

f r t n
th%mlﬁggéﬁvé@ THfT gbl?goeliv\g%hntéweé/dz ?osmﬂltgﬁbgf@gﬂg[ the > septum

wé@ f%@;%néﬁ)aﬂgélu gce]tat% @b'rﬂ@o@?% Eﬁ&ﬁoli gsl'aégecg 'The flask

mvvas

W%%F%%ﬂ?%tegl\&%}ﬁye Q p]urgﬁg Vylﬂf‘d&g@gd"he MRure was
stied Sh 1o ETRSEeHES c@fﬂ”%a G@W?néﬁﬁt?@?h e (7o, 65

The m xture was cooled to roomtenperature, diluted
myoHsee Kshemei 3 Séard, disspivebiicieliens(d dnl) nandit dodiiogbenzene
crude product (3,72 g) 15 was purified by colum
(1ch8 onmé @gnalmﬁtne(s@nttwm wiasrramored AinsLeasiu eartionbten 2,46 g, 7,56
eluent) to obtain 740 ng (37% of pure ST3454; p.f.
mBi®1)84 was( addesix shditionaRtoluene8 3 n{iNWascaddied, kN flask was
(CDCI3): b 3,96 (s, 3H, CH3), 6,97 (d, 2H Jo = 8,8

retBppedowitty eesdpluii, and p(If'i_;dd)WltWa@Qn?ag@E] (The Mikture was heated
napht hal ene H), 7,55 (d, 2H, Jo = 8,
to 80°C under stirring for 19h. The mixture was cooled to room temperature,
diluted with ether, filtered, and concentrated in vacuo. The crude product (3,72 g)
was purified by column chromatography (Chloroform/petroleum ether 1:1 as
eluent) to obtain 740 mg (37%) of pure ST3454; p.f. 83-84 °C (n-hexane); IR: v
3327 (NH) cm'1; 'H-NMR (CDCl3): & 3,96 (s, 3H, CHs), 6,97 (d, 2H, J, = 8,8 Hz,
benzene C2-H and C6-H), 7,40-7,43 (m, 1H, naphthalene H), 7,55 (d, 2H, J, = 8,8
Hz, benzene C3-H and C5-H), 7,57 (m, 1H, naphthalene H), 7,85 and 7,07 (2m,

2H, naphthalene H).
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Hz, benzene C3-H and C5-H), 7,57 (m 1H, naphthal ene

H, 7,85 and 7,07 (2m 20 2H, naphthal ene H. WO
WQe®70hE43593 PCT/ EP2006/ 067323 37 Step iii - PCT/EP2006/067323

Preparati on of 1-hydroxy-N phenyl napht hal en-2-am ni um

chloride (ST2762) A solution of

1- Met hoxy- N- phenyl - 2- napht hatenam ne (ST2756) (705 ny,

2.4 mol) in dichloronethane (27 m) was added

dropvmseto 1MBBr3(126n1 5 12.6 mmol) in the

-An m&m chloride

f§|Elg_i(ai&g):ature, and then treated with vvater (50 m). The

e was extracted with ethyl ether (3 x 50 m) and
the organic extracts were collected, washed with
bri e Splytign pfdl-MeshoxydV-gheay-2-earibalanamineofST2786) (705 mg,
sol vent gave a crude product (630 ng), which was

2-éhnmnﬁtiimgii@yIﬂTQWetf@tnﬁyé?lml)alw adegchdtoprdseetol 18 BBr; (12.6 mi,
eluent) to afford pure 571 ng, 88%; acetyl chloride

12,8 BEmolyin tHe Sametdo)venaat e45°€l, windgr adgedatmosphthamle hkture
m) cooled at 0 C, under argon stream Then, a

waDbtittddfor G0 Miraers bt Wﬁrﬁé@erﬁ?eralur%, BR®ker fealbNARP Water
(3 m) was added dropw se while the hydrochloride

5§%I‘)’tTlﬁ7é‘ nREirdd 43k sktr@kicd ®fh iy Qfthek3 43l rﬁﬁean the
sol ution was concentrated, isopropylic ether (17 m)

exﬁg&sﬁﬁa@gghoﬂe&eahwaér%osmn%bqarmg) mﬂysér;oeﬁ?égar.eeg};po%ﬁon of

precipitate that f _
3B erﬁg?ﬁémm%w (e Ogthibogpnpc oy
acﬂq_t%ggbexeﬁg% a%)e ue@t)ég%fo\d{qn%tlj%c_)p {;I ggg) ,,_Bacen]/] chloride (150

6. 81-6. 83 I? benzene

mgah AP MEsigaretillyzadded i '(‘ﬁ‘?‘aﬂ‘{’l 36@'919@9:‘60' ﬁt Qn@ under argon
naphthalene H), 7.77 20 (m 1 H, naphthalene H, 8.11

streain. iThan, Aagietion @fn@rqq,mt pme(ﬂ,zo mg, 1.8 mmol) in methanol (3 ml)
44( 1- hydr oxy- 2- napht hyl ) am no] benzoate ST3456

was added dropwise while the hydrochloride solution was gently stirred. After 15

organic

min the solution was concentrated, isopropylic ether (17 mi) was added and the
suspension was stirred at 0°C for 10 min. The precipitate that formed was filtered,
washed with cool methanol (1 ml) and then with isopropylic ether (3 x 2 ml) to give
(170 mg, 33.5 %) di ST2762. Mp > 300°C; IR: v 3150 (NH e OH) cm-1; 'H-NMR
(DMSO-dg): 6 6.70 (m, 1H, benzene H), 6.81-6.88 (m, 2H, benzene H), 7,07-7.16
(m, 2H, naphthalene H), 7.31-7.42 (m, 4H, benzene H and naphthalene H), 7.77
(m, 1H, naphthalene H), 8.11 (m, 1H, naphthalene H).

Methyl 4-[(1-hydroxy-2-naphthyl) amino] benzoate ( ST3456)

4-[(1-hydroxy-2-naphthyllaminolbenzoic acid ( ST3459)

A solution of ST3452 (1,46 g, 4,75 mmol) in dichloromethane (54 ml) was

added dropwise to 1M BBr3 Dichlorometane solution (23,7 ml, 23,7 mmol)at -45°C,



10

15

20

4-f (1- hydr oxy- 2- napht hyl ) am nol benzoi ¢ acid (ST3459) A

sol ution of ST3452 (1,46 g, 4,75 mol) in
wale@moessedret hane (54 ml) was added dropw se tBCI/ER2006/067323

BBr3 Di chl oronetane solution (23,7 m, 23,7 mol)at

-45C, WD 2007/ 045593 PCT/ EP2006/ 067323 38 under argon

at nosphere. The m xture wasjzgtirred for 19 h and 40

mn at the sane tenperature and also 35 min at room

tenperature The m xture was diluted with water (100

and extracted_with eth acetate (3 x 100 m); th

urtqegarﬂ%l ptyyaspRere d g n&'é‘i“F%%‘@é&,“”ﬁﬂé‘Pfe fiand %}mﬁbat(tseﬁame

100 m), dried and concentrated under 5 vacuo
tegpesatiiengnd alsoudfe Min @4 lieem (tempgrajyre. vilecnixike wag diduted with

by colum chromat ography (ethyl acetate/n-hexane 1:1
water ¢100ent) and eafracted vBIBath§l dédtatentP x MOt iml)s heeorganic layers

impurities and pure ST3459 (460 ng). ST3459: p.f. 210
wéréeeglleCted( MeSHed Wik bvin@436x (106, mmﬁad arbdoffddrlirated under

1654 (CO cm1l; 1H NWVR (DMSO d6): 6 6,78-6,80 (m 2H,

vé@:ﬁBZSBl%l H ecr@@e rodfcB831.623@),( Mhidi, w@@p&urrr@bew d8umn
, ,50 (m 3 napht hal ene H), (m

crﬁgha ﬁ%ﬁﬁe@] ‘a‘%@c?fé/@eﬁéﬁ)eaﬂ %Fl@ﬂﬁ? tc§ @fﬁré’?émﬂse((mo mg)
it s Ry el ind e iod BineE o STaeRY b g6 (k)
BRI VR KOH, Ce) %%%E%Eﬁ()sbfé#”ﬁ%@?ﬁﬁ %MWMSO-

t ol uene 15 IR v 3334 (OH and N

o $15 %Bweo?dt)ber@e@eﬁ se GhH) cf%? 7%6?@ @hi) ngphthalene
benzene :I() 6, 64 W1 H, benzene H), 7,17 (m 1 H,

Hh dA2-R&0t 3 eneshl) (Y47 (rapRbhhpezane-£3-H agg C5-
(m 1 H, Jo-88|—|z benzeneCZHand C6-H), 7,35

H), 8417 186 (nadm,mmﬂtaleﬂ)q HY,, 8158 1s btogdn1H3HYH), 8,19-8,21 (m, 1H,
napht halene H), 7,77 (m 1 H Jo = 8,8 Hz, benzene

napbthdleneoHC9;49) (s brp88, thdORY) 18,20 (s(Road,2HY, @@kt hal ene
H, 8,25 (s broad, 1 H NH), 9,40 (s broad, 1 H OH).

Unclear ST3456 was purified by column chromatography (acetone/n-

hexane 1:4 as eluent) obtaining pure ST3456 (500 mg). p.f. 175-176 °C (toluene);
IR: v 3334 (OH and NH), 1684 (CO) cm-1; TH-NMR (DMSO-de): 6 3.79 (s, 3H,
CHgs), 6,79 (d, 2H, benzene H), 6,64 (m, 1H, benzene H), 7,17 (m, 1H,
naphthalene H), 7,28-7,31 (m, 2H, naphthalene H), 7,39 (m, 1H, J, = 8,8 Hz,
benzene C2-H and C6-H), 7,35 (m, 1H, naphthalene H), 7,45-7,51 (m, 3H,
naphthalene H), 7,77 (m, 1H, J, = 8,8 Hz, benzene C3-H and C5-H), 7,85 and
8,21 (2m, 2H, naphthalene H), 8,25 (s broad, 1H, NH), 9,40 (s broad, 1H, OH).

Step iv — preparation of:

4-[(1-methoxy-2-naphthylaminolbenzoic acid (ST3453).

A solution of 8T3452 (700 mg, 2,3 mmol) and 1N NaOH (5,75 ml) in

THF/ethanol 1:1 was refluxed for 1 h and 40min under stirring. Then the mixture
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Step iv - preparation of:

4-[ (1- et hoxy- 2- napht hyl ) am nol benzoi c acid (ST3453).
wo@oheshdn of ST3452 (700 ng, 2,3 nmol) and IRCTMEEI06/067323
(5,75 M) in THE/ ethanol 1:1 was refluxed for 1 h and

40m n under stirring. Then the m xture WO 2007/ 045593
PCT/ EP2006/ 067323 39 was pgyred onto crushed ice and
extracted with ethyl acetate (1 x 20 m). The aqueous
| ayer was treated with 1 N HCl and then extracted with
ethyl acetate (3 x 100 meﬁ. The organic extracts were
waw Ippeadeantovgiushad igetandexinected withi etbyhigetaigr (e 2Gmd). The
the solvent was renoved to yield ST3453 (700 ng, 1009 ;
aquebus 238 2865 tedBed BItOHN HORand tBdi0 BxifadaH wathNethyl ddefdte (3 x
(CO cm1; 1HNWR (DVMSO-d6): 6 3,80 (s, 3H, CH3),
100 @f). Tk orjdniclextract Werdzcollbetedewaskelt Wit bEn&E3 K)1.00 ml), dried
7,46-7,59 (m 1H, naphthalene H, 7,72 (m 1H,
arlP M el enewdd rerfodl (FyiekHIsT3255 éﬁo@ nggﬂo@%stzs.rﬂezss-zss °C
C3-H and C5-H 7,64-7,69), 7,93 an 1 8,08 (2m "2H,
tipa Hig! _
(Eb"tk?gg OHQ. 2%&63@8&?{ é%loﬂ)éggggl?gogcﬂq HNIR (b%/l%f&ﬁ 53,80 (s,

Preparation o
o) Formy I ' t t,het
ST, LT R, BB OO P ERIEY fo.59 14
nachlg‘IH{ﬁl?r;%Hgl ! 55 im, 1i i naphﬂ%—g?e%%ng%ZG?d, Z]I‘? ﬁeza %eéq}-l% ggrgzene
C3-H and C5-H 7,64-7,69), 7,93 and 8,08 (2m, 2H, naphthalene H), 8,59 (s broad,
1H, NH), 12,32 (s broad, 1H, COOH).

Example 3 - Preparation of compounds of Formula (1) according to synthetic

Scheme 3

Scheme 3

ST2763 ST2764

Reagents and conditions:
i) Methyl 4-Br-benzoate Cs,CO3 Pd(OAc), (+) BINAP toluene, 80°C
16 h;

ii) 1N NaOH, THF/ethanol 1:1, reflux 3 h.
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i) Methyl 4-Br-benzoate Cs2CO3 Pd(QAc)2 () BINAP
toluene, 80C 16 h; ii) IN NaOH, THE/ ethanol 1:1,

WO 2G070%558 h. 20 WO 2007/ 045593 PCT/ EP2006/ 06 7B2BEP2M06/067323
Step i - Preparation of nethyl
4- (1- napht hyl am no) benzoate (ST2763) A dried flask was
purged with argon and charggg with () BINAP (70 ny,
0.11 nmol) and capped with a rubber septum The fl ask
was purged with argon and toluene (9.7 m) was added.
The mxture vvafs healted to 80 Ivalth stlrtr|n until 5

to roomterrperat ure, the septum was rem)ved and

flask was recapped with the septum and then purged
0.0 thhma)) gmid ¢fpped-\Bith aeabberTéeptumi Therflaskagass pirgeddvidt argon
roomtenperature for 1 mn, the 1-naphthal enyl am ne

ar(oﬁtQQleanQ 73mp waztdddedi FhOhisdrd Waé AbateAo 6.5 Wit s@fiflg until
nmet hyl br onobenzoate (623 10 ny, 2,9 mvol ) were

th?‘tﬁﬂ@P &lQ@OI\?&P(M”FnWSTﬁ@@BWQn v@d!;dcé“cﬁéd WIS f&gﬂaér?ture the

mmol ) 'was added. Addi t| onal tol uene

st aﬁgﬁ/@d amaﬂgaﬁjrﬁ'ragght%gs i BRARN b Lo The

ur ged he m Xt'ur e

hated to 8 ri The m xtu

f'aégavaéoreis%me&‘) it i e A ke i Gt 55 355 T
filtered, and conceptrated vVacuo. The crude roduct

migtHe s Utk P "Hgﬁrew%%{ @mﬁa‘eog%ﬁmwe yiamie (600
(chl orof ornml petroleum ether 3:1 as el uentez ob

mg,73-Sngmak disselived jp éolswerdé 5’ Ffﬂ)) andmefhyl qut@ﬁ@yate (623
IR v 3340 (NH), 1694 (CO cm1;, 1H NWR (DVBO-d6): 6

mg. Z8 nirsol) Siare apggd, the 98ptUm wasrerevedeABd cesium eartonate (1.31
C5-H), 7.45-7.60 (m 4H, naphthalene H), 7.73 (m 1H,

g, rﬂa(p)mmell) aas ddded. Additiogahtolkeine hjémmems@jdleldaﬂmmtﬁe iflask was
7.98 (m 1 H, naphthalene H), 8.06 (m 1 H,

recapped with the septum, and purged with argon again. The mixture was heated

to 80°C with stirring for 16 h. The mixture was cooled to room temperature, diluted
with ether, filtered, and concentrated in vacuo. The crude product was then
purified by column chromatography (chloroform/petroleum ether 3:1 as eluent) to
obtain 771 mg (96%) of pure ST2763. mp 130-132 °C (toluene); IR: v 3340 (NH),
1694 (CO) cm~1; "H-NMR (DMSO-ds):  3.79 (s, 3H, CHs), 6.95 (m, 2H, benzene
C3-H and C5-H), 7.45-7.60 (m, 4H, naphthalene H), 7.73 (m, 1H, naphthalene H),
7.79 (m, 2H, benzene C2-H and C6-H), 7.98 (m, 1H, naphthalene H), 8.06 (m, 1H,
naphthalene H), 8.88 (s broad, 1H, NH).

Step ii - 4-(1-naphthylamino)benzoic acid (ST2764)

A solution of 8T2763 (415 mg, 1.5 mmol) and 1N NaOH (3.7 ml) in
THF/ethanol 1:1 (20 ml) was refluxed for 3 h while stirring. Then the mixture was

poured onto crushed ice and extracted with ethyl acetate (30 ml). The aqueous



10

15

20

20 naphthalene H), 8.88 (s broad, 1 H NH). Step ii -

4- (1- napht hyl am no) benzoic acid (ST2764) A sol ution of
WEIR78&50115 ng, 1.5 nmol) and | I N NaOH (3. 7 PCYEPI906/067323

THE/ et hanol 1:1 (20 m) was refluxed for 3 h while

stirring. Then the m xture was poured onto crushed

ice and extracted with ethyliacetate (30 m ). The

aqueous WO 2007/ 045593 PCT/ EP2006/ 067323 41 | ayer was

treated with 1 N HC until pH 3 and then extracted

with e | .acetat 3 % The or acts
s bptediam MEGidmtptes Sid fehSgolaomh shhleasie 3 x
and the sol vent was renmoved to vyi eI d ST2764 232 : _
SE) Thagreamc oS WerBabEd. Washos WHobrING * 19860, cried
(OH), 1670 (CO cm1l; "HNVR (DMSO-d6): 6 5 6.95 (m
anHtheb splyentenas remaves &5 yigld 2164723%m(916 59%). mp 227 229 °C
napht halene H), 7.72 (m 1 H, naphthalene H), 7.78
(tc(luen@H]R:beBS@ﬂe(Nﬁa,- 2OGM GOBH- 1§70 OB cfmy; *H-NMR (DMSO-dg): &
napht hal ene H), 8.07 (m 1 H, naphthalene H), 8.81 (s
6.5 @ad . 2HL benz&id C31A. a4l CS-HP1704817.60 (h, mﬂnaﬂﬁhaléﬁe H07.72
WD 2007/ 045593 PCT/ EP2006/ 067323 42 Exanple 4 -

(nFr BR2hASHIRAeRE morrpwmts 2%f, dahrzehé TAH a%;@einw 58 (m, 1H,

synthetic Scherme 4 Scheme 4
naphthalene H), 8.07 (m, 1H, naphthalene H), 8.81 (s broad, 1H, NH), 12.29 (s

broad, 1H, OH).



OCH3 OCH3 ii \ \ ST2761 OCH3 HN H3CO00 ST2760 CH

OH HN/ HN/ HOOC H3C000 ST2757 ST2759 5 Reagents
waee7oesei tions: i) H2 60 psi, 10% Pd/ C et hyl BCEHER1086/067323

rt 4h; ii) methyl 2-Br-benzoate Cs2CO3 Pd(OAc) 2 ()

Bl NAP t ol uene, 80C 15.5 h; 10 iii) BBr3 CH2Cl 2 -45C

19.5 h then rt. 23 min. WO 4907/ 045593

PCT/ EP2006/ 067323 43 ivV)

2- met hoxy- 1- br omo- napht al ene, Cs2CO3 Pd(OAc)2 () BI NAP

toluene, 80C, Step i - Preparation of
W@ﬂhﬁf saawionpds of Formula (1) according to synthetic

2- Met hoxy- 1- napht hal enam ne was obtai ned with the sane

Sehvepoeedur e reported

Scheme 4

NO,
OCH, _ OCH, N
99

OCH,
OO

O ‘ ST2761
OCH,
Be
H,CO0C
ST2760
l iii

HN@ HN: :
HOOC H,CO0C

ST2757 ST2759

Reagents and conditions:
i) Hz 60 psi, 10% Pd/C ethyl acetate, rt 4h;
i) methyl 2-Br-benzoate Cs,COs; Pd(OAc), (+) BINAP toluene,
80°C 15.5 h;

10 iii) BBr3s CHxCl, —45°C 19.5 h then rt. 23 min.
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5 above, (step i, schenel) using

2- met hoxy- 1- ni tronapht hal ene (3.00 g, 14.8 nmmol) as
WGEe@roisses materi al . The 2-net hoxy- 1- napht hyl enBefi/AR2006/067323

(2.6 g, 100 % obtained was used for the next

reaction without further purification. Step ii -

Preparati on of 43

nmet hyl - 2- ( 2- met hoxy- 1- napht hal enyl am no) benzoat e

(ST2760). 10 A dried flask was purged with argon and

charged with Bl NAP (.70 .11 mool) and. capped

D ek Doa AR S1RBe sk CnaBalianged 2 BINARF gon

and toluene (9.7 m) was added. The m xture was heated

t PGB Ch stirring until the BINAP dissolved (-'1

mn). The solution was cooled to roomtenperature, the
StepptUrepasation wb \eohethmxg- Ippdprddlenaminet at e (16 ng, 0. 07

nmol ) was added. The 15 flask was recapped with the
2-3Rphony-Bndplithalenpiirge dagi dlitamed owitl ftiss sadie pesdeduiid@eported

m xture was stirred at roomtenperature for 1 mn, the
ab%v@ﬂ%ﬂé@xl}écﬁemﬁarhéih@@ﬁ\\éﬂﬂfﬁyﬂﬁnftr@ﬂﬁplﬁ‘fﬁaleﬁeQBWb) 14.8 mmol)

di ssolved in toluene (1.5 m') and nethyl - 2-

adER RGP fﬁelg-rﬂgﬁrr]lg%y—g-ﬁHHPlltﬁylééllﬁn%néC@%‘(jgt gQ@é%) qbtgined

septum was renove cesrum<c onat'e

e HF R Loa il BIPL R HERRRR D "Sept um

gl_gr\évi ig argon aqain The m, xt ure
cooled to roomtenperature, diluted with ether,

!_3.1'52|Z§Q¥ed, and concentrated in vacuo;the crude product
was purified by colum cromat ogrphy ethyl
acet’nfldech flagk wias purgeq withggan @ngm%%hqiw@\l%’ (A® mg,
144-146 C (cycl ohexane); IR v 3321 (NH), WO

0.200mnol) 56U apCEH BAT0 6 gubBa3sEPtum4 The dlask @@s punged with argon
1H NVR (DMSO-d6): 6 3.86 (s, 3H, CH3), 3.89 (s, 3H,

andH8)uené.(99 ml) masladdedbéne eridutd) washégte( o 80 °H, wittestireng until
H, 7.18 (m 1 H naphthalene H), 7.35- 7.45 (m 2H,

the BIRIAPedisbaivetl (apimir)aTeaeoldtion vds/cdored fo khom temperature, the
napht hal ene H), 7.68

septum was removed, and palladium acetate (16 mg, 0.07 mmol) was added. The

d
oj)benzoate

ethoxy=1-naphih

flask was recapped with the septum and then purged with argon (for ~30 sec). The
mixture was stirred at room temperature for 1 min, the 2-methoxy-1-
naphthalenylamine (606 mg, 3.5 mmol) dissolved in toluene (1.5 ml) and methyl-2-
bromobenzoate (615 mg, 2,9 mmol) were added, the septum was removed, and
cesium carbonate (1.31 g, 4.0 mmol) was added. Additional toluene (7 ml) was
added, then the flask was recapped with the septum, and purged with argon again.
The mixture was heated to 80°C with stirring for 15.5 h . The mixture was cooled
to room temperature, diluted with ether, filtered, and concentrated in vacuo;the
crude product was purified by column cromatogrphy ethyl acetate/n-hexane 1:5,to

obtain ST2760 890mg 100 %; mp 144-146 °C (cyclohexane); IR: v 3321 (NH),
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(m 1 H benzene H), 7.88-7.95 (m 3H, naphthal ene H),
9.17 (s broad, 1 H NH). 5 Step iii - Preparation of
WOoreaonpsss23 f ( 2- hydr oxy- 1- napht hyl ) am nol benzoat BCT/EP2006/067323
(ST2759) and 2-[(2-hydroxy-1- napht hyl ) am nol benzoi c
acid (ST2757) A solution of ST2760 (736 ng, 2.4 mol)
in dichloronethane (27 m) was added dropwi se to 1M
BBr3 (12.6 m, 12.6 mml) in the sane solvent at -45C
under argon at nosphere. The m xture was sti rred for

19, 5 at the sa enperature, and t

10Tk QB RRSO IRE G PO 24T ). S 8IS, M etiod6.09
with water (50 ml). The m xture was extracted with

(nat Hjs | beszpiee H),36.26 50, AH) beazarnet ik 7ot&ani tH.axanhaalenavel) e7.35-
col l ected, washed with brine (3 x 100 m) and dri ed.

7 B9 dpo2dt, ibenzede thend obplthalegavd), .57 (e1idr naptathalenbik)h 7.68
was chronmat ographed (ethyl acetate/n-hexane 1:2 as

(ng| 1 ichzend H),St.8&17\98 (@3, 35, 2épRthaltkeny), 946%s brbad, 51 H, NH).
157- 158 C (cycl ohexane); IR v 3407 (OH), 3319 (NH),

8 hth Ié”m% Behzoate

7.6 ' h hal e
%%ﬂ%”@éﬁ%@if)%pﬁﬂr 5’2 rﬁf’*htsfr‘%ﬁ {hense@Zaw was
8 : rther e n .
dﬁ?ﬁ&fﬁ%ﬂﬁéﬁﬁ\‘f% s 65@% %D%ggﬂgh%sem %rﬂvré) at 45°C,
IR v 3361 coqég (20
ungar Niey Dﬁﬁﬁ@scﬂ’é?re 61 d@'xf%e Wﬂskﬁt'f%i@’né%% ' @tﬁli‘e same
(m 1 H benzene H, 7.14 (m 1 H, naphthal ene ,
tempggatqregg_and(th@n mrmﬁgrﬁ{trﬁgqneﬁc?@qqatum 89d @itired Hpr 23 min; then
benzene H), 7.62 (m 1H, benzene H), 7.75 WO
trezoey mth5Eger GOTNEP2De GHiRETsS p@s %a(znepl wWith etgpatheal(®RréE0 ml)
H, 7.83-7.89 (m 2H, naphthalene H), 9.28 (s broad,
antHhe dinic @xfrécts sveibe ocallcted, yasbel withorie Bsx ho®ad) add dried.
H COOH). Step iv - Preparation of
Evapardtionxyf fie( Solv@ithgave 4-dragdtpiydudtamhichalves chromatographed
(ethyl acetate/n-hexane 1:2 as eluent) ; first eluates ST2759, 316mg ,45%; mp
157-158 °C (cyclohexane); IR: v 3407 (OH), 3319 (NH), 1681 (CO) cm-1; 19.5 h;
TH-NMR (DMSO-ds): & 3.88 (s, 3H, CHz3), 6.10 (m, 1H, benzene H), 6.64 (m, 1H,
benzene H), 7.17 (m, 1H, naphthalene H), 7.28-7.31 (m, 2H, naphthalene H), 7.39
(m, 1H, benzene H), 7.62 (m, 1H, benzene H), 7.77 (m, 1H, naphthalene H), 7.84-
7.95 (m, 2H, naphthalene H), 9.05 (s broad, 1H, NH), 9.78 (s broad, 1H, OH).
Further elution afforded $T2757,368 mg 55%; mp 215-216 °C (toluene); IR: v
3361 (OH, COOH), 3325 (NH), 1659 (CO) cm-1; TH-NMR (DMSO-de): 8 6.09 (m,
1H, benzene H), 6.62 (m, 1H, benzene H), 7.14 (m, 1H, naphthalene H), 7.28-7.31

(m, 2H, naphthalene H), 7.39 (m, 1H, benzene H), 7.62 (m, 1H, benzene H), 7.75
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am ne (ST2761) 5 A dried flask was purged with argon
and charged with () BINAP (200 ng, 0,323 mmol) and
w@appeessw t h a rubber septum The flask was puPCEEP2406/6067323
argon and toluene (29 mM) was added. The m xture was
heated to 80 Cwth stirring until the BI NAP
di ssolved (-1 mn). The sol ysi on was cool ed to room
tenperature, the septumwas renoved, and pall adi um
acetate (50 ng, O 218 mvol ) was added. 10 The fI ask
was recapped with_the_septumand then purged w
(Mar Ydnhapty 'ﬁf‘&tHu)rg 83n&$9%stmr 2ddnaphthalenet }rp%?%t(%n’f&oad 1H,
for 1 min, the 2-nethoxynaphthal en-1-yl-amne (1,81
Ng), 9178 6 bmad,)ﬂdi,i@Ublﬁe&g(abrpad,u‘ém&@@l-ﬁ m) and
2- met hoxy-1- brononapht hal ene (2,07 g, 8,73 nmol) were
addegiegp tfine Psepdratiomas 2reethorytN-(Zamdthoeg Tumaphdnbmaphthalen-1-
(3,98 g, 12,2 mml) was added. Additional tol uene
arﬁiﬁé,ggTZfﬁGﬂl) was added, then the flask was recapped

th the septum and purged with argon again. The

t
¥ g S oK) 1 0 5P p0 ma

Q%Fﬁ?jignamﬁgé?‘ggﬁt{‘? E‘é’@g’fmsfgﬁ‘%s"ﬁﬂ :}“ﬁ ﬂ%}rquf%?sd ?@f%’edfﬁﬁ‘ argon
arfoltishS 130 KRS By of i MR s he S50 YR G istra uni
g BRI i 368 S tP? ﬁ%&%” b ﬁ%meeregﬁe the

, 0,218 m@é and tol uene &

SeRIYR WS TREOYRshtasd pa)! a@u@vﬁcﬁwtgt@ rms‘hgo%ﬁ fQ'ﬂ)‘H' wash@dded
m xture was cooled at roomtenperature, diluted with

Thet fiask, was facepped Withdhe sapleim aad &8N purged wiib.arger Theurixture
product (5,03 g) was then purified by col um

wahstimed afreghytepepiorg o455 98n, AT/ ERE00BYO6FIRAlen4Byl-amine
(ethyl acetate/n-hexane 1:5 as eluent) to obtain 1, 69

(181( 59, X90,6f mmoh Dissobkd (i Itplueh& (4,53380) @Nd) ,2-meHoxy-1-
1H NWR (DMSO-d6): 6 3,55 (s, 6H, CH3), 7,05 (s

bromonaphthalene (2,07 g, 8,73 mmol) were added, the septum was removed,

and cesium carbonate (3,98 g, 12,2 mmol) was added. Additional toluene (21,2
ml) was added, then the flask was recapped with the septum, and purged with
argon again. The mixture was heated to 80°C with stirring for 20h. The () BINAP
(200 mg, 0,323 mmol), palladium acetate (50 mg, 0,218 mmol) and toluene (29 ml)
were added. The mixture was heated to 80°C with stirring for 15h. The (x) BINAP
(200 mg, 0,323 mmol), palladium acetate (50 mg, 0,218 mmol) and toluene (29 ml)
were added. The mixture was heated to 80°C with stirring for 24h . The (+) BINAP
(200 mg, 0,323 mmol), palladium acetate (50 mg, 0,218 mmol) and toluene (29 ml)
were added The mixture was heated to 80°C with stirring for 20h . The mixture
was cooled at room temperature, diluted with ether, filtered, and concentrated in

vacuo. The crude product (5,03 g) was then purified by column chromatography



broad, 1H, NH), 7,20-7,38 (m 6H, naphthalene H), 7,58
(m 2H, naphthalene H), 7,81-7,93 (m 4H, naphthal ene
WO 7MB52007/ 045593 PCT/ EP2006/ 067323 47 ExanptEEB2006/067323

Preparation of conpounds of Formula (I) according to
synthetic Scheme 5 O SHOW \ \ I \'i \' \ | Ow S
ST3498 Ove OH Ove S 0=15149Me O ST3501 OH ST3499

liv OH Reagents and conditions: i)

DPEphos, Pd2dba3, t ol uene, t - Buok, 100C, argon o=5s / ()—I

ii) BBr3 CH2Cl2 -45C 15 h then rt 6,45 h; Hclgt)

(edb meetateinheEane (14 @sheluenty spbtain) T, 63 (3-8 pwsc,ST2761
20 min. then rt 20h 5 WO 2007/ 045593 PCT/ EP2006/ 067323
(QiB. IRste @3B0 -(Nihepar kit tHoNMJR :(DMSO-d): & 3,55 (s, 6H, CHa), 7,05 (s

broad, 1H, NH), 7,20-7,38 (m, 6H, naphthalene H), 7,58 (m, 2H, naphthalene H),

7,81-7,93 (m, 4H, naphthalene H).



1- met hoxy- 4- ( (4- met hoxyphenyl )t hi ol napht hal ene( ST3498)
. Adried flask was charged with Pd2dba3 (130 ng,

W@ 2040435901 ) di ssol ved in degassed tol uene (1BGI/EPI006/067323
treated with DPEphos (150 ny, 0,282 mmvol) and 5 purged
with argon. The m xture was stirred at room
tenperature for 3 mn, then4l-
net hoxy- 4-i odonapht hal ene (4 g, 14,1 mmol) and
4- et hoxyt hi ophenol (2,02 g, 14,1 mol, 1.77 m) were
added under argon atnosphere. t-BuOX (1,74 g, 15,5
mmol ) was added and the flask purged with argon. The
mxture vvast stirred for 2h_ at 1OOC cool ed at_room

vvas 10 concentr at ed under vacuo The cr ude pr oduct
Sch%rﬁue@ g) was purified by colum chromnatography
Hexane/ acetone 10:1 as el uent) obtaining the
uncl ear final product (3.57g), which was further
purified kyCrystal kiizati on (n-hexane) obtaioMeng 2,70

g (65% of pure ST3 98. p.f. 83-85 C (n-hexgne); IR %
2937 (acetone; d6) : @@ s, 3H,

6,88 (d, 2H, 6 15 Hz,

benzene 7 03 ( H Jo = 8,01 Hz, hapljt hal ene
- 7, 2b (d oH, © o = 8,86 Hz, benzene Fj

7 57 7 64 (m 2H, naphthal ene C6-H and C7-H), @ (d,
1 H Jo = 8,01 Hz, naphthal ene C3-H), 8384 ant¥ 8, cd\a
(2m 2H, naphthal ene C5-H and C8-H). Step iii -
preparation of: 20 1-nethoxy-4-[(4-nmethoxyphéanyl)
sul fonyl | napht hal ene (ST3499). ST3498 (1 g, 3,4 muol)
was dissolved in MeOH (84 m). At 0C a i
oxone(r) (6,27 g, 10,2 nmol) in water {20 nl) was
added. The mixture was stirred for 16h at room iid
tenperature. The mixture was poured inywater,
extracted wth ethyl acetate (3 x 100 m), the
col lected organic layers washed with $tine (3 x wo M

2007/ 045593 PCT/ EP2006/ 067323 49
S o_—.ﬁ OMe
o, 7
OH

ST3501 ST3499
J iv
OH
Reagents and conditions: o=t
i) DPEphos,Pd, dba,, toluene,t-Buok,100°C, argon =i OH
ii) BBr, CH,Cl, -45°C 15 h then 1t 6,45 h; ©
ii1) MeOH, oxone, 0°C then rt 16 h; ST3500

iv) BBr, CH,Cl, -45°C 20 min. then rt 20h
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100 m) and dried over Na2SO4 anhydrous. The sol vent
was evaporated in vacuo obtaining a crude product
waiock43se3 purified by col uim chromat ography PCT/EP2006/067323
(chloroformas eluent) affording the pure product
ST3499 (82%; p.f. 165-167C (toluene). IR v 2900
(CH cm1l; 1H NWMR (DMSO-d6)48b 3,82 (s, 3H, CH3), 4,12
(s, 5 3H CH3), 7,11 (d, 2H, Jo = 8,69 Hz, benzene H),
7,25 (d, 1H, Jo = 8,47 Hz, naphthalene C2-H), 7,64
Sl{;\nd 7I 72 jztm 2rH napht hal ene C6-H and C7-H), 7,90 (d,
, benzene H), 8,30 (d, 1 H Jo = 8,47
Hz, napht hal ene C3-H), 8, 46 and 8, 52 (2m 2H,
15 {AzmeifoxypheaViis thalene(pT3488kpar at i on of :
10 4- 5(4 hydroxyphenyl)sulfonyl% 1- napht hol (ST3500).
A rigsl flaslonvasf charged with Pdzdbas (130 mg, 0,141 mmol) dissolved in
1- met hoxy- 4-[ (4- met hoxyphenyl ) sul phonyl ] - napht hal ene
dggas8ddI)luénieg, (135 il reated dvithh IDR Eptetshérb® (i85 17292 warmol) and
added dropwi se to 1M BBr3 dichl oronetane sol ution
pL(r%éd Qithlargdrd, ThemiXtreatas dtirfed atndem tehpRiatus 0 SAARY then 1-
e mxture was stirred for 20 mn at the sane

mESBREUAbYSEEaphchie (49, al, 1 ‘Pr‘a}ﬁbl? %‘ﬁlaeéi-%é{ﬁ trT B?henol (2,02 g,

mxture was diluted with water (100 ract

14"’1 thn6t AY#7 %F%@F@aﬁ@éﬁwﬁé’% éljg?m étr‘ﬂ?g&ﬁ&? OEB mb;ky(al 4 ,,15,5

were collected, was rine
d uct
G0 RO Al R RS AR EOT iR BRSPS ?tgﬁwor 2h
(ethyl ace e/chlorofo nt to %{
atsB9 Syeden é°°§"r§%faeer@é§% t,]“feps.eﬁ‘ Ensiude tadsolfeyed wes
20 IR v 3300 1H NVR ( DVBO- d6) b 6, 90
comentﬂ%red dey V%(E}gbih"z e P|500'U¢g 66 199) Wasy pusifed ba egumn
, haphthal ene C2-H), 7,58 and 7,67 (2m 2H,
cmnmmwe(rmexan@fﬁfe@mm 0:17ag elyant) obiaining heg unglepp , final
benzene H), 8,28-8,31 (m 2H, naphthal ene C5-H and
prasuct)(3.58 g avifich wasHurther purifieridoyHerystadlizhtioralehexai®) difaining
10,54 and 11,51 (2s broad, 2H, OH). WD 2007/ 045593
2, AT/ (EPZ) @6 pQ67SE3498. p.f. 83-85 °C (n-hexane); IR: v 2937 (CH) cm™"; 'H-
NMR (acetone-ds): & 3,78 (s, 3H, CHs), 4,10 (s, 3H, CH3), 6,88 (d, 2H, J, = 8,86
Hz, benzene H), 7,03 (d, 1H, Jo = 8,01 Hz, naphthalene C2-H), 7,20 (d, 2H, J, =
8,86 Hz, benzene H), 7,57-7,64 (m, 2H, naphthalene C6-H and C7-H), 7,75 (d, 1H,
Jo = 8,01 Hz, naphthalene C3-H), 8,34 and 8,40 (2m, 2H, naphthalene C5-H and
C8-H).

Step iii — preparation of:

1-methoxy-4-[(4-methoxyphenyl) sulfonyllnaphthalene (ST3499).

ST3498 (1 g, 3,4 mmol) was dissolved in MeOH (84 ml). At 0°C a solution
of oxone® (6,27 g, 10,2 mmol) in water (20 ml) was added. The mixture was
stirred for 16h at room temperature. The mixture was poured in water, extracted

with ethyl acetate (3 x 100 ml), the collected organic layers washed with brine (3 x
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50 Step ii - preparation of:
4-[ (4- hydr oxyphenyl )t hi ol - 1- napht hol (ST3501). A

WG 00a0#5m3 of PCT/EP2006/067323
1- met hoxy- 4-[ (4- met hoxyphenyl )t hi o] - napht hal ene ST3498
(800 ng, 2,7 mml) in dichloronmethane (33 nl) was
added dropwi se to 1M BBr3 %9Di chl oronetane sol ution
(14,1 m, 14,1 mol) at -45C, under argon atnosphere.
The m xture was stirred for 15 h and 35m n at the sane

e e, and d 45 e eratur The
10 FRCR S i BT mi i Thecw N, R pvappraiad i gacuo
with ethyl acetate (3 x 100 nl); the organic |ayers
ohfeining A | @ededProdiets MEUCthi WAS bPirified( Hyx cotyonnv ghrogetagiaphy
and evapor ated under vacuo obtai ni n%ﬂ_a 10 crude
(chlosefaon  asweluent) wifording ithe drepprasicti BT 3499 (92 ige.Aptep-167°C
(ethyl acetate/n- hexane 2:5 as eluent) to afford 440
(totgernd). RINe2SBIBETH) ¢r6 T %AH-NMR (DMEIO-D6RE 3,82 (8, Bh&)Hs)) K12 (s,
v 3255 (OH) cm1; 1H NWR (DVMSO-d6): b 6,70 (d, 2H, Ja
31, BHBR H21 (dbenrzepe= 19)69 B Dehdend H)I, 7% , /189J512, 8,47 Hz,
napht hal ene C2-H), 7,06 (d, 2H, Jo = 8,69 Hz, benzene

e RCEE P 15 S G o

2 v} 523 %é%‘f'i%lz_@o%? %Z%ﬁaﬁslg@ m"apg?r%'é% C3-H), 8,46
arld £33 U3, 2R o ARRL e By G aNI(-|I2) yocording to

Step iv — preparation of:

4-[(4-hydroxyphenvyl)sulfonyl]-1-naphthol (ST3500).

A solution of 1-methoxy-4-[(4-methoxyphenyl)sulphonyl]-naphthalene
(ST3499) (1g, 3 mmol) in dichloromethane (35 ml) was added dropwise to 1M
BBrs dichlorometane solution (15,9 ml, 15,9 mmol) at -45°C, under argon
atmosphere. The mixture was stirred for 20 min at the same temperature and 20h
at room temperature. The mixture was diluted with water (100 ml) and extracted
with ethyl acetate (3 x 100 ml); the organic layers were collected, washed with
brine (3 x 100 ml), dried and evaporated under vacuo obtaining a crude product
(900 mg), which was purified by column chromatography (ethyl acetate/chloroform
1:2 as eluent) to afford 520 mg of pure ST3500 (58%); p.f. 203-205°C (toluene).
IR: v 3300 (OH) cm™"; "H-NMR (DMSO-de): & 6,90 (d, 2H, J, = 8,77 Hz, benzene
H), 7,07 (d, 1H, Jo = 8,29 Hz, naphthalene C2-H), 7,58 and 7,67 (2m, 2H,
naphthalene C6-H and C7-H), 7,77 (d, 2H, J, = 8,77 Hz, benzene H), 8,28-8,31
(m, 2H, naphthalene C5-H and C8-H), 8,48 (d, 1H, J, = 8,29 Hz, naphthalene C3-

H), 10,54 and 11,51 (2s broad, 2H, OH).
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R HN RR=F NCH

2R =F SCHB R R=F R =F
ST3598 =ST3450 (HCl) R =

N(CH3) 2, R = SCH3 ST3458

W@ RO p43s8r3718 R = F, R, = SCH3 ST3455 ReageneGI/BEPIH06/067323

conditions: i) Cs2CO3,Pd (QAc)2 () BINAP tol uene, 80C,
5 Step i - preparation of:
4-fl uoro-N-(4-fl uorophenyl) sapht hal en-1-am ne
(ST3598). A dried flask was purged with argon and
charged with () BINAP (160 ng, 0,25 nmol) and capped
vvit.h a rubber sfeptum The flask was purged with argon
Step il Lrenaralion ol 54 i) was added. The m xture was
heated to 80 CW|th stlrr|n untll t he BI NAP
¥ah MAOLES! I98d):ed to room
tenperature the septum was renoved, and pall adi um
acetiatsolution ©f, 1-0etTombi(i-mathoxreheny!)thie-raphtialengaST3498
recapped with t he septum and then purged w th argon.
(8T engyi X7 unmoljds digdioromethaate (SGom)tveap eddedidmpindse fo 1M BBr;
mn, the 4-fluoroaniline (890 ng, 8.04 mol) 15
DighisEhatasle isbluitioh yene o} 1411) mamgd) at -45°C, under argon atmosphere.
1- br ono- 4-f | uor onapht hal ene (1, 50 g, 6, 7 Mol wer e

Tl'fédl‘?'ﬁ&'uret\bé‘s SEPRLY POrVsSh LARDSREN MKk §§§1bttglrf8>@Fé%Qﬂéaérﬁj 6h and

: mmol ) WO 2007/ 045593 PCT/ EP2006/ 067323

455&%n\’?tsro‘3ﬂfl mp é%fﬂré' The! m@:r@e\ﬂs?](d]dﬁte@‘ \)VltWat@gg%’O ml) and

then the was recappe e septum
TR T A ey RER
was% devgltt% %I’Ir oo(g1 X ? rrr”?,t grrieed and evaporated under vacuo obtaining a
crude product, which was purified by column chromatography (ethyl acetate/n-
hexane 2:5 as eluent) to afford 440 mg of pure ST3501 (61%); p.f. 161-163°C
(toluene). IR: v 3255 (OH) cm-"; "TH-NMR (DMSO-ds): & 6,70 (d, 2H, J, = 8,69 Hz,
benzene H), 6,93 (d, 1H, Jo = 7,89 Hz, naphthalene C2-H), 7,06 (d, 2H, J, = 8,69
Hz, benzene H), 7,51-7,62 (m, 3H, C3-H, naphthalene C6-H and C7-H), 8,23 and

8,27 (2m, 2H, naphthalene C5-H and C8-H), 9,52 and 10,61 (2s broad, 2H, OH).
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15

diluted with ether, filtered, and concentrated in
vacuo. The crude product (2,31 g) 5 was then purified
Wb 00c0¥ison chr omat ogr aphy (Chl or of orm as el ueneQT/ER2006/067323

obtain 1.87 g (91% of pure ST3598. p.f. 62-64 C (not

crystallized); IR v 3395 cm1 (NH); 1H NWR (CDCl 3):

b 555 (s broad, 1 H NH), 6§186-6,90 (m 2H, benzene

H, 6,98-7,03 (m 2H, benzene H), 7,11-7,17 (m 1H,

napht hal ene C2-H), 7,24 (m 1H, naphthal ene C3 H) ,
H, d 7 -
o )

05 and
ordlnq fo svnthetlc

4- fI uor o- N-(4 f1 uor ophenyl ) napht haI en- 1 am ne
Sehe@bhl ori de (ST3450). Acetyl chloride (310 ngy, 3,9
mol ) was carefully added in nmethanol (17 m) cooled
at 0 C, under argon stream A solution of ST3598 (1, 00
gSch8pe®d nmol ) in nmethanol (1 nl) was added dropwi se to
the hydrochloric solution gently stirred. 15 After 15
mn under stirring at the sanme tenperature, the
sol ution was concentrated and cooled at -18C for 5
days to glge ST3450 00 %; p.f. 63-65C, IR v 3390
(NH cm1; 1H-NI\/R( 3): b 5,55 (s .

6, 88- 2Ty 2H, ene H}, 6, 99- 2H,
benzefe M) ,11-7, (m TH, na’pht hakef -H,
7,23-726 Ym 1H naphtpal ene C3-H), 75-766(m 2H,
napht hal ene C6-H and 20 C7-H), 8,06 and m 2H,
napht hal ene C5 H and C8-H).

N, N- i pstchyl - N - [ 4z CEBERY] t hi 0) phenyl | napht hal'e

(ST3718). A dr| ed flask was purged with argon and

charged with () BINAP (140 ng, 0,22 ol Rdrfd3eesped HCD

with a rubber septum The flask was putgediiri+scar gesas @cly=srT3718

and toluene (21 m) was added. The m X e -was shaat ed

to 80 Cwith stirring until WD 2007/ 045593

PCT/ EP2006/ 067323 53 the BI NAP di ssol ved. The
R“é‘%ﬁnﬁta?docﬁnmscool ed to roomtenperature, the septum

1)%90 ég)?WgW%%ene%ow acetate (33 ng, 0,147 mmol)

Step i — preparation of:

4-fluoro-N-(4-fluorophenyl)naphthalen-1-amine ( ST3598).

A dried flask was purged with argon and charged with (£) BINAP (160 mg,
0,25 mmol) and capped with a rubber septum. The flask was purged with argon
and toluene (24 ml) was added. The mixture was heated to 80 °C with stirring until
the BINAP dissolved. The solution was cooled to room temperature, the septum
was removed, and palladium acetate (40 mg, 0,17 mmol) was added. The flask
was recapped with the septum and then purged with argon. The mixture was
stirred at room temperature for 1 min, the 4-fluoroaniline (890 mg, 8.04 mmol)
dissolved in toluene (3 ml) and 1-bromo-4-fluoronaphthalene (1,50 g, 6,7 mmol)

were added, the septum was removed, and cesium carbonate (3,06 g, 9,38 mmol)
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was recapped with the septum and then purged with
argon. The m xture was stirred at roomtenperature
WO 200724359, the 4-(nethylthio)aniline (990 ng, PGT/0B2086/067323
nol ) dissolved in toluene (1 m) and
1- br ono- 4- (di nmet hyl am no) napht hal ene (1,479, 5,9
mmol ) dissolved in toluene 62 nml) were added, the
septum was renoved, and cesium carbonate (2,69 g,
8,26 nmmmol) was added. Additional toluene (16 m) was

5Bt B A S R AT o
S g il i oo T SSRag bl to 50

’%ﬁ 0, 47 mmol ) dissolved in toluene (21 nm) was
Slrngdfor b and Aareinndhesmixtyreawas caoled togioonn tesnperature,
50m n. The m xture was cooled to roomtenperature,
digtaduwitlal ettierhfiltaredrand ¢gnoestrated innv@cuontlien trugegutoduct (2,31 g)
vacuo. The crude product (2,87 g) was then purified
wiis/thealpumified by eohinoyclapmatddthploy (Crdonofaran a$ sleehd) td obtain 1.87
obtain 1,48 g (81% of pure 15 ST3718. OIl; IR v 3381

g (9998) sfrpuke SMISBBR.{ BYEEA e Xnotlerystdifzdd; I8N, 3886 (NH); "H-
2,84 (s, 6H, NCH3), 6,86 ( 2H, Jo = 8,8 Hz, benzene

NIR- (S 5g); 663 k5 b (s Bk Brobd ?HZNH_}(GWSBI‘H‘QO gﬁlpbhheér%ﬁemﬁ%cbw 03

benzene C3- napht

nﬁ)ZZHBadgw %ﬁn Wﬂ' %, 1%7 ﬁzgﬁp( M Elflap%'aﬁéﬂg eanky habgnen, 1H,
nephifiafid L, ?ﬁ?ﬁ?’é‘cﬂ?‘b?%? BERPne R BT 8.05 and
8 ?\@%ﬂih' Prifefens &gd*ggv%g?ffﬁ'#{"c}o'c) Under “argon stream

N n met hanol
v Z = H ‘:-~ :uti on
ge nt | y stl rred VIO 2007/ 045593 PCT/ EP2006/ 067323 54
The Asgiviehlerideve! Osingr 3.8dnimeh) wias earafully added i methaaol (17 ml)

with ethyl ether and further
cooled at 0 °C, under argon stream. A solution of ST3598 (1,00 g, 3,9 mmol) in

methanol (1 ml) was added dropwise to the hydrochloric solution gently stirred.
After 15 min under stirring at the same temperature, the solution was concentrated
and cooled at -18°C for 5 days to give ST3450 (100 %); p.f. 63-65°C; IR: v 3390
(NH) cm-1; '"H-NMR (CDCls): & 5,55 (s broad, 1H, NH), 6,88-6,92 (m, 2H,
benzene H), 6,99-7,03 (m, 2H, benzene H), 7,11-7,16 (m, 1H, naphthalene C2-H),
7,23-7,26 (m, 1H, naphthalene C3-H), 7,58-7,66 (m, 2H, naphthalene C6-H and
C7-H), 8,06 and 8,20 (2m, 2H, naphthalene C5-H and C8-H).

N,N-dimethyl-N'-[4-(methylthio)phenyllnaphthalene (ST3718).

A dried flask was purged with argon and charged with (+) BINAP (140 mg,
0,22 mmol) and capped with a rubber septum. The flask was purged with argon

and toluene (21 ml) was added. The mixture was heated to 80 °C with stirring until
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stirred for 10 mn at 0OC. The precipitate was filtered
obt ai ning ST3458 (88%; p.f. 204-205C (i sopropyl
Wab@oedsy3 IR v 3278 (NH) cm1; 1H NVR ( DVSO-BG)/EPBI06/067323

2,46 (s, 3H, SCH3), 3,19 (s, 6H, NCH3), 4,13 (s

broad, 2H, NH), 7,07-7,09 (d, 2H Jo =5 8,8 Hz,

benzene C2-H and C6-H), 7,2537,27 (m 3H, naphthal ene
C3-H and benzene C3-H and C5-H), 7,62-7,73 (m 3H,

napht hal ene C2-H, C7-H and C8-H), 8.31-8.45 (m 3H,

n t hal ene - C8- H and NH).

thg IS, §SROIE0. T oo Syasninied RIARRAPERETIR, e ceptum
(ST3455). A dried flask was purged with argon and

wah sergevediand Ralagiufnacetaisn(3sgmg, 0046, PEohntRy added. The flask
capped with a rubber septum The flask was purged with

was gecappaddwitiy|toe rseptupa anid) theas purged dwittTiaegon. xThe eniiaige was
heated to 80 Cwith stirring until the BI NAP

stitiiesisal vehn témpestlinet foon wmaia, oo l4e@ndtbylthimaniline (990 mg, 7.08
tenperature, the septum was renoved, and pall adi um

mAAt aikSol(éd imbolulnd {1 nmp! )arkRs- tREE- (difetHylaasiko)na@Rthalene

recapped with the septumand then purged wth argon.

t t r \ r f
(ﬂt@ g ¥ Mhﬁ)nmngtﬁsﬁéﬁteﬁl g) %n@ngf ?ﬁl‘?‘l\ﬂé&@?ﬁﬂéédi fhe eéptam was

reﬁ{félgg%ﬁg_#%u%@gﬁﬁgﬁté ?ﬁ ?q %6: mr%ol)7 was Ia;jded Addltlonal

toﬁg,n%%ﬁgt gd@ag?hﬁi“wﬁﬁéqua%ga ﬁ%a%%sﬁ@”ﬁ&ﬁ%%%ﬁm and
ity “ﬂﬁ aiweeqalaeﬁﬂﬁ}w'ﬁtuaq ¥ h%%dﬁo%%%w%ﬁ@nm 16h. A
heat e der stirring for 17h. The m X

sqnﬁ@ndafdpté@w/es"r(aﬂ?nm%rﬁaé? el angi wﬁewwmateememg 0,147

filtered, and concentrated in vacuo. The crude product
m(n|)gisspiveras telvene (FUnH MasdadsipdoicLihe rebtusern@sgtisiesyat 80°C
(chlorof orm petroleumether 1:1 as eluent) to obtain
fod 4 angd 508484 Thef mixture vBR3ddied o foonviemjseratu(e -diletedne}h ether,
IR v 3337 (NH cm1; 1HNWR (DMSO-d6): 6 2,44 (s,
filtdkdd, @rid) congeRfBated in 2Bicud.oThe Bude Hirodimst (2 87 eg)Wias then purified
2007/ 045593 PCT/ EP2006/ 067323 55

by column chromatography (Chloroform as eluent) to obtain 1,48 g (81%) of pure
ST3718. Oil; IR: v 3381 (NH) cm'1; 'H-NMR (DMSO-ds): & 2,42 (s, 3H, SCHs),
2,84 (s, 6H, NCHj3), 6,86 (d, 2H, J, = 8,8 Hz, benzene C2-H and C6-H), 7,14-7,20
(m, 3H, naphthalene H and benzene C3-H and C5-H), 7-7,56 (m, 2H, naphthalene
C2-H and C3-H), 8.07-8.09 (m, 2H, NH and naphthalene H), 8,23 (m, 1H,
naphthalene H).

N,N-dimethyi-N'-[4-(methylthio)phenyllnaphthalene-1,4-diamine

dihvdrochloridedichloridrate (ST3458).

Acetyl chloride (410 mg, 5,2 mmol) was carefully added in methanol (1 ml)
cooled at 0 °C, under argon stream. A solution of ST3718 (800 mg, 2,6 mmol) in

methanol (4 mi) was added dropwise to the hydrochioric solution gently stirred.
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C3-H and C5-H), 7,20-7,33 (m 4H, benzene C2-H and

C3-H, naphthalene C2-H and C3-H), 7,63-7,71 (m 2H,
woaphissbene C6-H and C7-H), 8,07 and 8, 18 (2nPCT/BP2006/067323

napht hal ene C5-H and C8-H), 8,21(s broad, 1 H NH).

Exanple 7 - General analytical nethods 5 Melting

poi nts were determ ned on asBi bby Stuart Scientific

SMP1 nelting point apparatus and are uncorrected.

Infrared (IR spectra (Nujol nmulls) were recorded on a

Perk| El ner ane_.s tr.ophot g
35 et Par kG SirEeh i B o e wﬁeﬁ E‘fﬁzﬁvl ofpély gl further
UI trashield 10 spectrophotoneter (40
stirsedefeh§9 in b LT el s Prpsinaig waaé"ta@dl@,éa'gyngaﬁﬁ458 (88%); p.f.
deut er ochl or of orm 98. 8% (code 41, 675 I sot opi C
2Q4u203°¢ (Isupdenyd mjcoheb)el RiyedR 781 fNi-l)s@hve NMRu(rIaMSO ~de): 5 2,46
chr omat ogr aphi es were performed on silica gel (Merck;
(s/BH2SCHaEshH) 9 ¢xnlaNCIAY)| 4d8nfschrodd, i, NHY, YO T-Ae9y(d, 2H, J, =
checked by TLC by using al um nium baked silica gel
8,8! Bz ,eBefZdriek 820¢- M i0B-HE N7 Kbeker qal, §9, hapkthaleh® C3-H and
Devel oped pl ates were visualized by UV |ight. Sol vents

beMBERe BN MY O5-#0e7,800, 73 meanﬁgmﬁ%ue QRO iahbi &5B-H),
and dried by standard methods. Concentration’ of

| f t tions involved the
8. 3Pey @Fi%@ﬁa?’év%‘?a’%a?%?ﬁ C?éﬂcff%mﬁéerat. hg at
SSIL ) . utions were

20 WO

Eval% i WﬁﬁPPrge?&g‘P’ F9HGY P\%ﬁlg@ g Q—%@'NAP (160 mg,
ounds of fornula % on the ptide | 3Anyl oi d
0 25 m@h @ngrﬁappsggm HyatHRberaRantyn 3 h%fﬂaﬁhéﬂ’%ﬂﬁéﬁﬁ Jvithy argon
formul a & on the peptide,
and toluene (24 ml) was added. The mixture was heated to 80 °C with stirring until

2007/ grtl 5£ﬁ3 PCT/ EP2006/ ggéSZS 5

the BINAP dissolved. The solution was cooled to room temperature, the septum
was removed, and palladium acetate (40 mg, 0,17 mmol) was added. The flask
was recapped with the septum and then purged with argon. The mixture was
stirred at room temperature for 1 min, the 4-(methylthio)aniline (1,12 g, 8.04 mmol)
dissolved in toluene (3 ml) and 1-bromo-4-fluoronaphthalene (1,50 g, 6,7 mmol)
were added, the septum was removed, and cesium carbonate (3,06 g, 9,38 mmol)
was added. Additional toluene (18 ml) was added, then the flask was recapped
with the septum, and purged with argon again. The mixture was heated to 80°C
under stirring for 17h. The mixture was cooled to room temperature, diluted with
ether, filtered, and concentrated in vacuo. The crude product (2,85 g) was then
purified by column chromatography (chloroform/petroleum ether 1:1 as eluent) to
obtain 1,79 g (94%) of pure 8T3455; p.f. 71-72 °C (n-hexane); IR: v 3337 (NH)

m'1; "H-NMR (DMSO-ds): 6 2,44 (s, 3H, CHs), 6,93 (d, 2H, J, = 8,7 Hz, benzene
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J3A1.42 is carried out via the binding of the

thioflavin T according to the followng 5 procedure.
wer@passdd on of the non aggregate R-A 1_421 TheCT/EP2006/067323

13-A(1.42) was dissolved in a mxture of Acetonitrile

and distilled water (CH3CN H20 1:1) to the final

concentration of 1 ng/nL. The solution was divided in

aliquots of 2 nL and stored at -80C until the use. The

work solution was 10 prepared diluting t he stock

uti v S con
cil wa,%w FodgaRn i Po e Gart 658 S, fonBRateng C2-H
I 3- A was dissolved in a mxture of Acetonitrile
aruh§3d*lgt7u, 3-ed 1| gH, naphtralene 661H 8nd 67tHhe 8G7hand 8, 13 (2m,
concentration of | ng/nL. An aliquot of 2 nL was 15
2H rraphithalenec@5ttbard CorhaBe2 it braad, fiHMNIHpaceti ¢ aci d
resi dual of the peptide synthesis. The 3-A(1.42)
Exenmle de @aseraldrsddicahinbthodisssol ved in 0.1 nL of DVSO
and 5.0 nL of 2xPBS, pH 7.4. Once dissolved the
( 3- Mdlitif? boinaswers dbtetratheti ord2 Bibioy StuataBsientifd SMPE! melting
end, after sonication, it was diluted five tines wth

pc%’&%%%afafth@ﬁhd afOns@Mdctdd.on 17.4 pnol /L). Waiting to
be used, the aggregate (3-A(1l.42) was divided 20 in

oL B2 S5, PP I5s QP 84583 %on o Porn Eimer
%thcgt%fglggw Qi%érﬁ-ﬁ’gﬁ %Wlaet&f added vol unmes in 96-wel |

gregate R-A (1-42) Test conpound Non

22%%3@@&3@@ }Ne\d'gé)ecorded at ftl(%' I\/ﬁ-?z on a Bruker 2\{3 400 Ultrashield

spectrophotometer (400 MHz). Dimethylsulfoxide-d6 99.9% (code 44,139-2) and

deuterochloroform 98.8% (code 41,675-4) of isotopic purity (Aldrich) were used.
The solvent Column chromatographies were performed on silica gel (Merck;
70-230 mesh) column. All compounds were routinely checked by TLC by using
aluminium-baked silica gel plates (Fluka DC-Alufolien Kieselgel 60 Fas4).
Developed plates were visualized by UV light. Solvents were reagent grade and,
when necessary, were purified and dried by standard methods. Concentration of
solutions after reactions and extractions involved the use of rotary evaporator
(Biichi) operating at a reduced pressure (ca. 20 Torr). Organic solutions were

dried over anhydrous sodium sulfate (Merck).
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Bl ank of test conmpound 40L 30pL - 50L - Test conpound
- - 40L 50pL 30pL 5 The assay was perforned in
W@ eioplsssat e in 96-wel |l plates as reported abovRCT/EP2006/067323
schene. Test conpounds were added in the wells
containing the aggregate R-A(1_ 42) then, 15 after
m nutes, the non-aggregate 68-A(1 42) was added. The
96-wel |l plates were incubated at 37C under agitation
for 24 hours. 10 The fol | ow ng day, a volume of 200 pL

' rE')un-drs %Ppor%ula |

F uor escenge measured in a VI CTO? 2 (V\ALLAC)
ophotoneter (2 ex=450 nm Xenr486
Fi dells MA et al). Calculations and tables were

eI a @anea%tmsa%w'% opthe ¢amppndyat pripglee(!) on the peptide
expressed as percent of residual aggregated R-A and,
BAvhieris cpuiissi eutevia the: binding pkthecihinjlavineT aggowsting to the following
formati on of the 50% (1 C50) was estimate. The % of
prageduegat i on was determ nated by the foll ow ng fornula:

(1 3Anyl oi d+Test conpound) - ( Bl ank+Test compound) x 100

PréParion/dh 4bAch BGare&hidBIA/057323 58
(Control +RAnyl oid) - Blank Results Table A shows the

TH@Agfth@sCQ@&Uéﬂan ahenixtarel|drs AestoRRMBOHRE FHStIRRO water
(1- ﬁ hydr oxy- 1- nap ht hyl ) net hyl]-2-naphthol) (see

(C‘ﬁP@R(/QS@Q% %ﬁ}és /ghsri‘ébnc'én{rsw bEYH rhPmLE GHBARitiohEwas divided

oses
in aliquots of 2 mL and stored at —80°C until the use. The work solution was

prepared diluting the stock solution five times with H,O (final concentration
44 .umol/L).

Preparation of the aggregate 3-A(1-42)

The B-Ap42 was dissolved in a mixture of A;:étonitrile and distilled water
(CH3CN/H20 1:1) to the final concentration of 1 rﬁg/mL. An aliquot of 2 mL was
freeze-dried to eliminate the trifluoroacetic acid residual of the peptide synthesis.

The B-A(1-a2) peptide was subsequently dissolved in 0.1 mL of DMSO and 5.0 mL
of 2xPBS, pH 7.4. Once dissolved the B-A(1.42) was incubated to 37°C for 8 days,
at the end, after sonication, it was diluted five times with 2xPBS (final
concentration 17.4 pmol/L). Waiting to be used, the aggregate B-A(1.42) was divided

in aliquots and stored at -80°C.
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Conpound 1C50 M ST1859 23.5 ST2177 1.0 ST3458 2.2

ST2762 2.4 ST3459 2.6 ST3451 2.7 ST2761 5.70
WEIRYASEs% 13 ST2175 5.59 ST2176 5.43 ST3501PTT/RP2006/067323

ST2757 .14.1 Exanple 9 - Blood brain barrier crossing

In order to obtain basic information on the

concentration achieved in bgsain of 10 rodents after

parental doses and their relationship with plasm

concentrations, mce and rats were used. Aninmals were

di vided into groups and recei ved WO 2007/ 045593

PCT/ EP2006/ 067323 59 conpound subcut aneously or

i ntravenously and were Kkilled_by decapitation 0, 15,
Flgoreseenceimeasurgmenhwith fuioflavin 2f t er dosing to det erni ne

pl asma and brain concentrations of conpounds.

Consoheroe aferddedeplunmasio@o-wielpplatasa by hi gh-

performance |iquid chromatography (HPLC) after a solid

liquid extraction 5 procedure. Briefly, OGasis HLB 1 cc

cartridges werg pre-wefted w th netlhanol and

distillod vt e[ PSTER Aagiacate B4 b-ar| BT GOMRRATS Al ST
U

or—tat—ptasnma—wereradd
Blank 40uL | 80pL |- - -
Control sample 50uL | 40uL - 30uL
Blank of test compound [ 40uL | 30ulL |- 50uL -
Test compound - - 40uL 50uL 30uL

The assay was performed in ftriplicate in 96-well plates as reported above in
scheme. Test compounds were added in the wells containing the aggregate B-A1-
a2) then, 15 after minutes, the non-aggregate (-A(1.42) was added. The 96-well
plates‘ were incubated at 37°C under agitation for 24 hours.

The following day, a volume of 200 plL of a solution containing 10 umol/L thiofiavin
T and 50 umol/L NapHPO4 pH 6.5 was added to each well. Fluorescence was
measured in a VICTOR 2 (WALLAC) fluorescence spectrophotometer (Aex=450
nm, Aem=486 nm) (Findelis M.A et al).

Calculations and tables were elaborated by means of a PC.

The data were expressed as percent of residual aggregated B-A and, when
possible, the dose reducing the aggregate formation of the 50% (ICso) was
estimate.

The % of aggregation was determinated by the following formula:

(BAmvloid+Test compound) — ( Blank+Test compound) x 100




and the cartridges were washed wi th nater-nmet hanol and
nmet hanol, interrupting the vacuum before the col um
wor®70espd etely dry after each passage. The cRGpBR29d6/067323
was renoved by eluiting the cartridges wth nethanol
and evaporated 10 to dryness under nitrogen. The
resi due was dissolved in thé&8nobile phase centrifuged
and anal yzed by HPLC with UV detection (224 nn).
Separati on was done on a pBondapack C18 col um
prot L | here RP-8 pre-colum at room
nﬁ@%ﬁ&%*gxm%éd i phase was CH3CN: CH3OH: 0. 001 M
KH%PO4 (40:10:50 v/v) delivered at a flowrate of 1.2
Res#lt8 /min. Brain tissue was honogeni zed (1g/10m) | n
0. 001M phosphate buffer, pH 7.4 and a volu
Tabim e ey T broR] L mPaS e hbres.issuncamsound ST1859 (1-
centrifuged. The supernatant was processed as for
[(hydrony-1vephtiyhriethydkdnppbibel afsee ulde02/06803) have been
concentration-tinme curve (AUCt) 20 were determ ned
5 repsitedfdrlcemparetae purpgsesoi dal rul e and extrapol ated to
infinity (AUC) by the concentration method. The
elimnation rate constant T#pre Aal cul ated by | east

squares regregsion analysis of thHe term nal |og-Iinear
portion of thecoplagag and the br qbgo(gw
concentrati onfcur ves The maximunrconcentrati on WO
2007/ 045593 PCErERL06/ 067323 60} x) and the tinme
(tmax) of its re—t+eged—tr+eetty fromthe
pl asma and by E ncentration tj data. |Resul ts
Tabl e B show M&n@—and—b,ca' oncentration-tine
curves of corrpound 5 ST2175 aftdr s.c. i nj ection (25
ng/kg) in niceST¥Mle B 2.2

ST2762 24

ST3459 2.6

ST3451 2.7

ST2761 5.70

ST2178 5.13

ST2175 5.59

ST2176 5.43

ST3501 7.2

ST2757 -14.1

Example 9 — Blood brain barrier crossing

In order to obtain basic information on the concentration achieved in brain of
10 rodents after parental doses and their relationship with plasma concentrations,

mice and rats were used. Animals were divided into groups and received
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Time Brain (ng/g) Plasma (ng/m) Brain to Plasma
(mn) (nmeanSD) (neanSD) ratio O - - - 15 321130 138
WQ2®7/0839898269 109 3.6 60 410192 16418 2.5 RCDERPBSE167323

14216 2.0 180 25377 13931 1.8 240 22061 15938 1.3

360 23294 13013 1.7 Table C shows the plasma and brain
AUC of conpound ST2175 aftes9s.c. injection (25

ng/ kg) in mce. Table C Brain Plasma Brain to Pl asna
ratio tmax(mn) 60 60 Chmax(ng/nL or L) 410 164 2.5

oA PonSh P BB B e AP e o. .
B&O%g,u |130,( I1)SOagn %dim(fri] naefteero>s'Ai\ng to determine plasma and brain
concentrations of compounds. Compounds were determined in plasma by high-
performance liquid chromatography (HPLC) after a solid liquid extraction
procedure. Briefly, Oasis HLB 1cc cartridges were pre-wetted with methanol and
distilled water. Then internal standard, mouse plasma or rat plasma were added
and the cartridges were washed with mater-methanoland methanol, interrupting
the vacuum before the column was completely dry after each passage. The
compound was removed by eluiting the cartridges with methanol and evaporated
to dryness under nitrogen. The residue was dissolved in the mobile phase
centrifuged and analyzed by HPLC with UV detection (224 nm).

Separation was done on a pBondapack C18 column protected by a LiChrosphere
RP-8 pre-column at room temperature. The mobile phase was
CH3CN:CH30H:0.001M KHPO4 (40:10:50 v/v) delivered at a flow rate of 1.2
mL/min.

Brain tissue was homogenized (1g/10ml) in CHsCN:0.001M phosphate
buffer, pH 7.4 and a volume containing approximately 100 mg of tissue was
centrifuged. The supernatant was processed as for plasma.

Mean brain and plasma area under the concentration-time curve (AUCt)
were determined using the linear trapezoidal rule and extrapolated to infinity
(AUC) by the concentration method. The elimination rate constant was calculated
by least squares regression analysis of the terminal log-linear portion of the

plasma and the brain drug concentration curves. The maximum concentration
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BR R2 5 (1) where: R is selected fromthe group
consisting of H OR3, COOR3, N(R3)2, N2, hal ogen,
whywroxssad kyl Cl-C3; R and R2 are the sanme orPCT/EP2006/067323
different and are selected fromthe group consisting
of 10 H OR3; COCR3; linear or branched, saturated or
unsaturated Cl1-C4 al kyl; NgiR3)2; C1-C4 |inear or
branched, saturated or unsaturated al kylthio; hal ogen;
and SO2N(R3)2; R3 is selected fromthe group
consistjng of H. Cl-C4 |inear or branche | kyl :
(Crod 2nishd S (o) ity oEcuigas ere Bk tr i di dHgsplasma and
group consisting of NR4; S; and SO2; R4 is sel ected
brainggancartrgfiomdpn@ 8ad sti ng of H, Cl-C4 |inear or
branched al kyl; G- C4 linear or branched al kanoyl ;
ResultsB i s a phenyl or naphthyl group. 2. The use
according to claiml1, wherein Ais NH 20 3. The use
Table @ dihoy the @Elasinms ahdobrdin cdmeestratior-time ddirves\@f compound
2007/ 045593 PCT/ EP2006/ 067323 62 4. The use according

STP 7@ 8ftp a5 @fedionqRainy/kgfiansitd R2 is sel ected from

the group consisting of H, COCH COOCH3 and OH 5.
The use according to any pagesgli ng claim wherein Ris
BRI TR G, o7 [P VRPRE, ) % T e
tnhie) ¢ ¢mmpe0hSD bf (meanzSD) ratio

0 - - -

15 321+130 138 2.3

30 398+269 109 3.6

60 410+£192 164118 2.5

120 | 289161 142116 2.0

180 | 253477 139+31 1.8

240 | 22061 159+38 1.3

360 |232+94 13013 1.7

Table C shows the plasma and brain AUC of compound ST2175 after s.c. injection

(25 mg/kg) in mice.

Table C
Brain Plasma Brain to Plasma
ratio
tmax(min) 60 60
Cmax(ng/mL or L) 410 164 2.5
AUCt (ng/L.h or g) 1643 850 1.9
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Formula (1) is selected fromthe group consisting of:
1- hydr oxy- N- phenyl napht hal en- 2-am ni um chl ori de;
woreaonpsss4s ( 1- napht hyl am no) benzoat e; PCT/EP2006/067323
4- (1- napht hyl am no) benzoi ¢ acid; 10
4-(4-hydroxyani|ino)-l-nagﬂthol; 4-anilino-1
-napht hol ; 2-[(2-hydroxy-1-napht hyl)am no] benzoi c
acid; (1 -nmethoxy-2-naphthyl)phenyl am ne;
4- met hoxy- N- phenyl -1 - napht hal enam ne; 15
1-nethoxy-4-[(4-nethoxy¢ﬁgﬁ&ﬁ§ sul f onyl ] napht hal ene;
and 4-[(4-hydroxy henyl ) sul fonyl | - 1-naphthol. 7. The
1. ubee &f ecramprundofngmpile ¢e disrymeididing for t he
preparation of a nmedicine for the treatnent of
di seases characterised by deposits of anyloid
aggregates. 8. The use accprding to Caim?7, in which
the condition chags s¥d by 20 deposits of anyloid
aggregates is sel ‘ F-arong t he group consi sting
of Alzheinmer's d S € syndrone, hereditary
cerebral haenorrhage acconpanied by "Dutch type"
anyl oi dosi s, anyl oi dosi s acdor®arni ed'by chronic
i nfl ammati on, anyl oi dosi s actedpani ed by multiple
nmyel oma and ot her dyscrasias WD2007/ 045593
PCT/ EP2006/ 067323 63 of the haet@tic "B" | ynphoid
cells, anyloidosis acconpanied by type Il diabetes,
anyl oi dosi s acconpani ed by(lprion di seases, kuru or
ovi ne scrapie. 9. The use according to Cdaim?7, in
wherathi ch anyl oi dosi s acconpani ed by prion diseases is
sel ected from anong the group consisting of

R is s%ér?g%% frfr@w{rie] GHRR SonshstillgSHAEE 5, CHERIBRIR DL, RES Hibgen,

hydroxyalkyl C1-Cs;

Ry and Rz are the same or different and are selected from the group consisting of
H; OR3; COOR;j; linear or branched, saturated or unsaturated C4—Ca alkyl;
N(R3)2; C1-C4 linear or branched, saturated or unsaturated alkylthio; halogen; and
SO2N(R3)2;

Rs is selected from the group consisting of H; C4—C4 linear or branched alkyl;
POsH2. and PO3(CHs);

A is selected from the group consisting of NRs; S; and SO;;

R4 is selected from the group consisting of H; C1—C, linear or branched alkyl; C—
Calinear or branched alkanoyl; and

B is a phenyl or naphthyl group.

2. The use according to claim 1, wherein A is NH.

3. The use according to claims 1 or 2, wherein Ryis H .
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10. A compound of Formula (1) R 1Z(c)AB R R2 (I)
where: 10 Ris selected fromthe group consisting of
WOR0DRESITOOR3, N(R3) 2, N2, hal ogen, hydr oxyRCREP2006/067323

Cl-C3; R and R2 are the sane or different and are
selected fromthe group consisting of H, OR3; COOR3;
i near or branched, saturat’ed or unsaturated Cl-C4
al kyl;  N(R3)2; Cl1-C4 linear or branched, saturated or
unsaturated al kyl thi o; hal ogen; and 15 S()2N( R3) 2;

4. prbeiusedaadesdingto any mecedisgradimb ovhersinoR. it belgeted fRam the
is selected fromthe group consisting of H Cl-C4

group ¢aresistingroftH, 20O GORGH; aPBHL; and PO3(CH3) 2; WO
2007/ 045593 PCT/ EP2006/ 067323 64 A is sel ected from
t )

5. *Fﬁ‘e QlsRUA PR St ogrfec@% §am€‘n\ﬁh§%H; Réis éé%lected from the

se ectedfrom p consisting o [T near

h C4 |inear or branched al kanoyl ;
groupa l@ ng]'iadgﬁf#”d ﬁérjﬂipht hyl group, 5 wth the

proviso that: when A is NR4, and R2 are not both
6. ORBe s acrPrding Hie @Q&eB'ﬁqCSH'r@f C{EH'@' fwhersig fge compound of
compounds: 4-net hoxy- N- phenyl -1 - napht hal enam ne;

Formula (1) is selected from the group consisting of:
1-hydroxy-N-phenylnaphthalen-2-aminium chloride;

methyl 4-(1-naphthylamino)benzoate;
4-(1-naphthylamino)benzoic acid;
4-(4-hydroxyanilino)-1-naphthol;

4-anilino-1-naphthol;
2-[(2-hydroxy-1-naphthyl)amino]benzoic acid;
(1-methoxy-2-naphthyl)phenylamine;
4-methoxy-N-phenyl-1-naphthalenamine;
1-methoxy-4-[(4-methoxyphenyl) sulfonyllnaphthalene; and
4-[(4-hydroxyphenyl)sulfonyl]-1-naphthol.

7. The use according to any preceding claim, for the preparation of a medicine

for the treatment of diseases characterised by deposits of amyloid aggregates.

8. The use according to Claim 7, in which the condition characterised by
deposits of amyloid aggregates is selected from among the group consisting of
Alzheimer's disease, Down’s syndrome, hereditary cerebral haemorrhage
accompanied by “Dutch type” amyloidosis, amyloidosis accompanied by chronic

inflammation, amyloidosis accompanied by multiple myeloma and other dyscrasias
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1- hydr oxy- N- phenyl napht hal en- 2-am ni um chl ori de; 10
nmet hyl 4- (1- napht hyl am no) benzoat e;
wa2qo1/0pht hyl am no) benzoi ¢ aci d; PCT/EP2006/067323
4- (4- hydroxyani |l i no)-1-naphthol; 4-anilino-1
-napht hol ; 2-[(2-hydroxy-1 napht hyl ) am no] benzoi c
acid;, 15 (1 - met hoxy- 2- na %t hyl ) phenyl am ne;
1- met hoxy- 4-[ (4- net hoxyphenyl ) sul fonyl] napht hal ene;

of theffieersgii o prsesyn " sbVbidgan sboomnaRen Bte Hidiabetes,

12. The conpound accor d| ng to claim10 , wherein Ris
amylaieosis BecommpaniedrbYiiorndisgasedHBY O1 8ViNgtRsrapipound
according to claim10 , wherein R is selected anong
9. Ohi8,useCixacriing Ho alidinb@Oh WHIEH @iy Isi8o§i8 accompanied by prion
PCT/ EP2006/ 067323 65 14. The conpound according to

dlsea§é§'|§‘ é&ecteﬂ’”ﬁbﬁi rén*f‘%?ndcj Ihé ehiRe egoﬁé@ﬁfﬂg It d)reut%ld%fﬂ@kobs

he conpound accordi ng to clalm210, which is
t f: 5 nmethyl
d'seaégp??eﬁ%?*&%nﬁ@éﬁrgﬁa%%&%@ﬁ% Solbensoate: 1
- et hoxy- 4- - met hoxyphenyl ) t hi o] napht hal ene;
10. \AGEM nF)ﬁPr}m{ia t hoxynapht hal en- 2- ani ne;

2- hydr oxy-5-[ (4- hy

OROX
acid: et hyl 2-[(

-Rapht hyl ) am no] benzoic

y_
@ 1- napht hyl ) am no] benzoat e;
A

(1)
where:
R is selected from the group consisting of H, OR3;, COOR3, N(R3)2, NO2, halogen,
hydroxyalkyl C1-Cs;
Ry and Rz are the same or different and are selected from the group consisting of
H; OR3; COOR;j; linear or branched, saturated or unsaturated C4—Ca alkyl;
N(R3)2; C1-C4 linear or branched, saturated or unsaturated alkylthio; halogen; and
SO2N(Rs3)2; provided that Ry and Rz are not both H or halogen;
Rs is selected from the group consisting of H; C4—C4 linear or branched alkyl;

POgHz; and POg(CHg)z;
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10 met hyl 4-[(1-hydroxy-2-naphthyl) am no] benzoate ;
4-[ ( 1- hydr oxy- 2- napht hyl ) am no] benzoi ¢ aci d;
wa 207043523 hoxy- 2- napht hyl ) am no] benzoi ¢ aci d; PCT/EP2006/067323
met hyl - 4-[ (1- met hoxy- 2- napht hyl ) ami no] benzoat e;
4-[ (4- hydr oxy- 1- napht hyl )aéﬂ no] benzoi c acid; 15
4-[ (4- hydr oxyphenyl )t hi o] napht hol ;
4-[ (4- met hoxy- 1- napht hyl ) am no] benzoi ¢ aci d;
N, N-di met hyl - N -[ 4- (et hyl t hi 0) phenyl\l}napht hal ene- 1, 4-
A is selestechonli w?cgrouihlccnmsbng of NRy; S; and SO;
4-fl uoro-N-(4-fl uorophenyl)napht hal en-1-am ne
R, is byldeteehiromi the;group consisting of H; C,—C, linear or branched alkyl; Ci—
4-fl uoro-N-[4-(nethylthio)phenyl]naphthal en-1 -am ne;
C4I|n8& & %ﬁﬁ&lﬁ’éd’afka%ﬁ Bygr oxy- 1- napht hyl ) am no] benzoi c

aci d hydrochloride! = 4-net hoxy- 3- net hyl benzoat e- 1

Bis al\ﬁ_yfl(%‘l_yl §§éa§hxtﬁgf ﬁgﬂé%: garl\nl_ ?2 met hoxy- 1

th am ne; N-(4-nmethoxy-1
with th%’ \f'ﬂ% fhatne (2- met hoxyphenyl ) ani ne; WD 2007/ 045593
PCT/ EP2006/ 067323 66
when?A sl Raxiy+ 5nf Ré-anrenbbkgthiORgE tchy | ) ani no] benzoi ¢ aci d;
4- met hoxy- N- (4- net hoxyphenyl ) - 1- napht hal enam ne;

with the BRESMIdIEOZIBABIEHAWInY |dofmpBRindiexy- 1 - napht hyl ) am ne;
N- (4- met hoxyphenyl ) - 4-ni tronapht hal en-1 -am ne; 5

4_me§839t%p§9waafgﬁ$ﬁ%n%ngapht hyl ) napht hal en- 1- am ne;

yd roxy- 1- napht hyl ) am no] benzoat e.

16. 0 und . of of .cl ai Q0 to 15, as a
1-hydm-®é%?ﬁ/?naf%thqg%-%@mgmérg QIAF accor di ng to any of
ims 10 to 15, for the preparation of a nedicine
methﬂd‘r(%h@D'ﬁhé@fﬁf@W%@@‘ﬁseases characterised by
deposits of anyloid
4-(1-naphthylamino)benzoic acid,;

4-(4-hydroxyanilino)-1-naphthol;

4-anilino-1-naphthol;

2-[(2-hydroxy-1-naphthyl)amino]benzoic acid;

(1-methoxy-2-naphthyl)phenylamine;

1-methoxy-4-[(4-methoxyphenyl) sulfonyllnaphthalene; and
4-[(4-hydroxyphenyl)sulfonyl]-1-naphthol.

11.  The compound according to claim 10, wherein A is NH.

12. The compound according to claim 10 , wherein R is selected between OH

and OCHs

13.  The compound according to claim 10, wherein R is selected among OCHjs,

COOCHs3, H and COOH
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10 aggregates. 18. A pharmaceutical conposition
containing as active ingredient a conpound of any of
W@ L@70$5520 to 15, and at | east one phar maceut i BEI/ER2006/067323
accept abl e excipient and/or diluent. 19. The
phar maceuti cal conposition accor ding to claim18 for
the treatnent 15 and/or p? evention of disorders
characteri sed by deposits of anyloid aggregates. 20.
rocess for preparing. the conmpounds_according to an
14. oI Houe 2GRorBng B 4ngURTRI Bars SeiRg el amard'H, |
substituted or un-substituted nitro-naphthal ene with
OH apaQfKst in an organic sol vent; condensating the
resulting amne with a substituted or un-substituted
15, arhb AhpAddatbydild %o idhit90PVASENGE siedi® FHRARBL grou
Bl NAP [Zﬂ,) 2" 20 Bclys(oqlg?]enJl phogphi no)-1, 1 -%@napht hylg]] P
.and pal | adi um acetate. 21. A process for preparing any
CO%'%?”Q&@ conpositions of previous clains 18 or 19

conpri sing m xing the conmpound(s) of any clainms from
methyi ¢ & e ARSI NGRATEORI: () and or

di |l uent (s). WD 2007/ 045593 PCT/ EP2006/ 067323 67 22.
1-methioxirdd[(dimethosyphenylthiekmaphthaldfesr i ng from a di sor der

characterised by deposits of anyloid aggregates,

N-(4-ioeBphésyINg-ragtiorysdHthalen®-bheigpeutical |y effective
anmount of the conpound of any of clainms 10 to 15 or

_ _Bfr Lhai d . d according to
2-hy RS FBRL Abryfy) At derBREguigy 27m0r 6 5%,
i ich at ) east.one of the elenments carbon,
methy) oo BRIy | AR bR g BRZSHE ™ epl aced w th a
correspondi ng radi oactive_i sotope. 24. The conpound
methy dclod divAEP o2 vrRhyDEMiBehbanze#g ;at | east one at om of
radi oactive iodine.
4-[(1-hydroxy-2-naphthyl)amino]benzoic acid;

4-[(1-methoxy-2-naphthyl)amino]benzoic acid;
methyl-4-[(1-methoxy-2-naphthyl) amino] benzoate;
4-[(4-hydroxy-1-naphthyl)aminolbenzoic acid;
4-[(4-hydroxyphenyl)thio]-1-naphthol ;
4-[(4-methoxy-1-naphthyl)amino]benzoic acid;
N,N-dimethyl-N'-[4-(methylthio)phenyl]naphthalene-1,4-diamine dihydrochloride;
4-fluoro-N-(4-fluorophenyl)naphthalen-1-amine hydrochloride;
4-fluoro-N-[4-(methylthio)phenyllnaphthalen-1-amine;
2-hydroxy-5-[(4-hydroxy-1-naphthyl)amino]benzoic acid hydrochloride;
4-methoxy-3-methylbenzoate-1-yl(4-methoxy-1-naphthyl)amine;
N-(5-iodo-2-methoxyphenyl)-N-(4-methoxy-1-naphthyl)amine;

N-(4-methoxy-1-naphthyl)-N-(2-methoxyphenyl)amine;
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10 25. The conpound according to claim 23 or 24,
conpl exed with el enents used in diagnhostic inmaging.
wQ@g070ks9x onpound of according to claim25, i nPGIERIN06/067323
the conpl exed elenent is selected fromthe group
consi sting of indium gadq%’niun1or technetium 27. A
di agnostic kit, including | east one conpound
according to any one of 15 Clains 10 to 26, for the
di agnosi s of di seases characterised by deposits of
2-metaoyy S-i4-aetheyutl gwaphtigyl)amieofiferzhis &g¢id; of cl ai m 27 for
di agnosi s by neans of the diagnostic imging
4-methexiiN-(iienetRExypHeeylsenapgistha@nagibe, cl ai m 28, in which
the said diagnostic imaging 20 technique is selected

AR YW AP SIIRITI ST, SEECT, MO
N-(a-BRinblg P4 Mo linSRATERG o ni ue s pl anar
2-methoxy-N-(2-methoxy-1-naphthyl)naphthalen-1-amine; and

methyl 4-[(4-hydroxy-1-naphthyl)amino]benzoate.

16. A compound of any of claims 10 to 15, as a medicament.

17.  Use of a compound according to any of claims 10 to 15, for the preparation
of a medicine for the treatment of diseases characterised by deposits of amyloid
aggregates.

18. A pharmaceutical composition containing as active ingredient a compound of
any of claims 10 to 15, and at least one pharmaceutically acceptable excipient
and/or diluent.

19. The pharmaceutical composition according to claim 18 for the treatment
and/or prevention of disorders characterised by deposits of amyloid aggregates.
20. A process for preparing the compounds according to any of claims 10 to 15,
comprising hydrogenating substituted or un-substituted nitro-naphthalene with
catalyst in an organic solvent; condensating the resulting amine with a substituted
or un-substituted aryl halide derivative in the presence of the reagent BINAP [2,2'-
Bis(diphenylphosphino)-1,1"-binaphthyl] and palladium acetate.

21. A process for preparing any of the compositions of previous claims 18 or 19
comprising mixing the compound(s) of any claims from 10 to 15 with suitable

excipient(s) and/or diluent(s).
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22. Method of treating a mammal suffering from a disorder characterised by
deposits of amyloid aggregates, comprising administering a therapeutically
effective amount of the compound of any of claims 10 to 15 or any of claims 1 to

6.

23. A compound according to any one of claims 10 to 15 or any of claims 1 to 6,
in which at least one of the elements carbon, hydrogen, nitrogen or oxygen are

replaced with a corresponding radioactive isotope.

24. The compound according to claim 23, containing at least one atom of
radioactive iodine.

25.  The compound according to claim 23 or 24, complexed with elements used
in diagnostic imaging.

26. The compound of according to claim 25, in which the complexed element is
selected from the group consisting of indium, gadolinium or technetium.

27. A diagnostic kit, including at least one compound according to any one of
Claims 10 to 26, for the diagnosis of diseases characterised by deposits of
amyloid aggregates.

28. Use of the kit of claim 27 for diagnosis by means of the diagnostic imaging
technique.

29. The use according to claim 28, in which the said diagnostic imaging
technique is selected from among a group consisting of PET, SPECT, NMR or
scanning techniques.

30. The use according to Claim 29, in which the said scanning technique is

planar scintigraphy.



