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BACKGROUND ART

Alzheimer’s disease (AD) is a neurodegenerative syndrome
15 generally linked with ageing which leads patients to a
progressive deterioration of their cognitive and behavioural
functions. The great majority of cases of AD has causes that‘
are currently substantially unknown. Also for this reason,
today there are still no therapeutic treatments able to halt
20  the progression of the disease, even though some drugs have
recently been put on the market, aimed especially at the
control of the cognitive symptoms. These drugs - Tacrine
(Cognex®) , Donepezil (Aricept®) Rivastigminé (Exelon®) and
Galantamine (Reminyl®) -share the same action mechanism, which

25 consists of the inhibition of acetylcholinesterase (AChE) .

Although the strengthening of cholinergic neurotransmission
through the inhibition of AChE is a useful approach to the
treatment of cognitive symptoms associated with AD, it has
30 recently been proposed that the 1loss of neurones and the
consequent appearance of cognitive symptoms are the result of
a cascade of biochemical events linked with the overproduction
of B-amyloid protein (AB) in certain cerebral areas. The 2B
peptide is obtained from the proteolysis of APP, a type I
35 membrane glycoprotein; the peptide sequence is located partly

in the extracellular domain and partly in the transmembrane
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deposits, which give rise to the typical lesions found in the
brain of AD patients: senile plaques. The presence of these
plaques produces responses of an inflammatory and oxidative
type in the surrounding tissue, triggering a chain of toxic

15 events, including an increase of the phosphorylation of tau
protein, due to the activation of enzymes of inflammation and
to the formation of oxygenated radical species. The
brogression of neurodegeneration derives from the
impossibility of controlling the spread of these harmful

20 effects. It is therefore necessary to discover
pharmacological instruments that are able to act as far
upstream as possible in the neurodegenerative cascade.
Moreover, it 1s important to stress that there are other
pathologies besides AD characterised by AP deposits. These

25 pathologies include: Down’s syndrome, hereditary cerebral
haemorrhage associated with amyloidosis of the “Dutch type”,
amyloidosis associated with chronic inflammations, amyloidosis
associated with multiple myelomas and other dyscrasias of the
B lymphoid haematic cells, amyloidosis associated with type II

30 diabetes, amyloidosis associated with diseases derived from
pryons such as Creutzfeldt-Jakob’s disease, the Gerstmann-—
Straussler syndrome, Kuru disease and scrapie in sheep (WO
02/00603) .

35 1In the field of pharmaceutical products for the treatment of
AD, the patent application PCT/IT03/00227 led to the
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10 DISCLOSURE OF INVENTION

The aim of the present invention is to provide compounds that
may be advantageously used for the treatment of AD.

According to the present invention, organic compounds are
15 supplied, organic compounds for uses as medicaments, uses of
organic compounds for the treatment of AD, and methods of
synthesis of these compounds as defined in the independent
claims that follow and, preferably, in any one of the claims
depending directly or indirectly on the independent claims.
20
Unless explicitly specified otherwise, the following terms

have the meaning indicated below.

In the present text the term “pharmaceutically acceptable
25 salt” means a salt that maintains the biological properties of
the original compound. Non limiting examples of methods for
the preparation of these salts include the following: addition
of inorganic acids (for example hydrochloric acid, hydrobromic
acid, sulphuric acid, phosphoric acid and similar) or organic
30  acids (for example acetic acid, oxalic acid, maleic acid,
methanesulphonic acid, salicylic acid, succinic acid, citric
acid and similar) to a free base of the initiai compound;
substitution of an acid proton of the initial compound with
metallic cation (for example a cation of an alkaline metal or
35 of an aluminium or similar); transfer of an acid proton of the

initial compound to an organic base (for example
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this teﬁt the term "prodrug’ neans an agent which is
ave greater solublility and/or a better capacity to pass
through the cellular membranes. The compounds of the present
invention are to be understood as comprising any of their
prodrugs. The compounds of the present invention may act as

15 prodrugs of further pharmacologically active substances.

Some compounds of this text may have one or more asymmetrical
centres; these compounds may therefore be produced as (R)- or
(8)-stereoisomers or as their mixtures. Unless otherwise

20 specified, the compounds identified in this text are to be
understood as including both the isomers taken individually
and their mixtures, racemic or of another kind. Methods for
the determination of the stereochemistry and the separation of
stereoisomers are known in the prior art (see, for example,

25 Chapter 4 of “Advanced Organic Chemistry”, 4™ edition L.
March, John Wiley and Sons, New York, 1992).

The compounds identified in this text may have phenomena of
tautomerism and/or geometric isomerism (that is to say cis-
30 trans isomerism); unless otherwise specified, these compounds
are to Dbe understood as comprising tautomeric and/or

geometrically isomeric forms taken either individualiy or in

nmixtures.

35 In particular, the groups linked to a carbon of a carbon-

carbon double bond may be spatially arranged with respect to
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ta%@”‘ﬁ&ﬁ“ﬁuﬂé%ﬁﬁﬂf%&“éﬁb&ﬁ ﬁgvfﬁétgﬁe§east one ring containing from
5 to 12 members and a substantially conjugated melectronic
system. In particular, the aromatic group comprises a
monocyclic ring or several fused aromatic rings (that is to
say, rings that share a pair of adjacent or bonded atoms).

15 FEach aromatic ring may be arylic (that is to say, in which all
the members of the ring are carbon atoms) or hetercaromatic
(that is to say, in which one, two or three members of the
ring are chosen from N, O, S8; the remaining members of the
ring are carbon atoms). When the aromatic group 1s a

20 substituted aromatic group, the substituting groups are from
one to seven, and, preferably, they are chosen, each one
independently of the others, in the group that consists of:
aliphatic C;-C4, halogen, hydroxy, C;-Csy alkyl, C;-Cy; alkoxy,
aromatic, -NH;, C;-C4 amine, C»-Cg alkandiamine, carbamyl -0,

25 nitro, cyano, cyanoalkyl C;-Cs, nitroalkyl C;-C4; where the
substituent contains a further aromatic, this aromatic does

not have substituents containing aromatics. More preferably,

the substituent(s) is(are) chosen, independently of each
other, in the group consisting of: halogen, C:;-C, alkyl, Ci;-Ci

30 amine, C;-Cy alkoxy. Non limiting examples or aromatic groups
are: benzene, naphthalene, anthracene, pyrrole, furane,
thiophene, imidazole, oxazole, thiazole, pyrazole, pyridine,
pyrimidine, purine and carbazol. In this text it is
considered that a group comprising one or more aromatic rings

35 as defined above, linked directly to the remaining part of the

molecule or with an -0-, falls under the definition of



In particular, the groups linked to a carbon of a carboncarbon doubl e bond
may b e spatially arranged with respect tothe double bond in such a way as
to defi newonb@osh®as with cis or trans isonerism The corpoanz®e/nmwoishe
present text having a carbon-carbon doubl e bond are to be understood as
conprising the cis fornms, the trans forns, and their m xtures. - In the
present text the term Cx-Cy" refers to a group which is understood as

havi ng fammmacia’y atons of carbon. In the present text the term"aromatic
means a substituted or not substituted group having at | east one ring
containing from5 to 12 nenbers and a substantially conjugated pel ectronic
systemInwthﬂupiaﬁﬁma téeke Bhembein gammpeCompahsea @Iﬁﬂ@ﬂdﬁdéﬁéﬂdﬂhY(ﬂ

I ti t hag
20 acert of Bonied it onCy 1 R RrbRarFet?) vy’ Hnf ne A cETRAY 1 (o
sayp i mmnich ahdietre. nﬂmm@rslum}thngriagaapéesarbdn atmdmel omre the
het er oa¢ O r%;vg,quéthgéw_%{t %Hsﬁé _Ngﬁﬁh ch %her?}fﬁ@r‘rgﬁ t hree menbers of the

ring are chosemn fr e’ r'dmai ni eﬁS'of the ring are
carbon atons) . Wen the aromatic group is a substltuted aromati c group,

the su i f to\ and, referably t hey are
chosenbﬁﬁaa@:ﬁ1 o%rlgé%}éper%}% I 5/:?1%11‘ ? e ot hagL\rﬁ{sandlr?n{ eogrglﬁ Bfha r?épst S
of : ali{hemferailCla RatOgen kihydrexygn Gor€d rddfdrnatll G4 &Lk@@(ﬁl]@rlonati c,

cyanoaﬁ%“ﬁﬂ&?méﬁ? Iﬁ%%omﬁﬁ#%¥§%%?1nmhefgr?ﬁgygubgthL;L? cg%?Q?ns a

further aromatic, this aromati c does

In the present text the term “cyano” means a group -C=N.

In the present text the term “nitdro” means a group =-NO-.

15
In the present text the term “cyanoalkyl” means a group
(preferably a C;-Cs alkyl, even more preferably a C;-C,; alkyl)
having a moiety -C=N.

20 In the present text the term “nitroalkyl” means a group
(preferably a Ci;-Cs alkyl, even more preferably a C;-C4 alkyl)

having a moiety -NO-.

In the present text the term “aliphatic” means a non aromatic

25 and non substituted hydrocarbon, saturated or unsaturated,
linear, branched and/or c¢yclic. Non limiting examples of
aliphatic groups are: t-butyl, ethenyl, 1- or 2-propenyl,
cycloesyl.

300 In the present text the term “alkyl” means a saturated
aliphatic (that is to say an aliphatic group without double or
triple carbon-carbon bonds). Non limiting examples of alkyls

are: methyl, n-propyl, t-butyl, cycloesyl.

35 In the present text the term “alkoxy” means an aliphatic

(preferably an aliphatic Ci;-Cs, even more preferably an
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noijety sRkp DESCRIPTION OF THE DRAWINGS

The invention will now be described with reference to the
enclosed drawings, which illustrate some non limiting
embodiments, in which:
- figure 1la describes the determination of the action
15 mechanism for the compound 7 with the Lineweaver-Burk method
(graph of the reciprocals of the initial speeds as a function
of the dinverse of the substrate concentration). For each
concentration of the compound 7 the enzymatic activity was
assessed with the variation of the concentration of the
20 substrate acetylthiocholine (ACTh) (111-550 uM). The wvalues of
the slopes of the straight lines obtained for each inhibitor
concentration were plotted on the graph (figure 1b) as a
function of the concentration of 7. for determining the
inhibiting constant X;. The value of K; is given by the
25 intercept on the axis of the abscissas and was equal to 0.155
+ 0.046 nM.
- figure 2 shows the effects of the compounds on
cellular vitality in the neuronal cells; the cellular vitality
was determined by testing with 3-(4,5-dimethyl-2-thiazolyl)-
30 2,5-diphenyl-2H-tetrazole bromide (MTT) (as described in
example 26), after 24 hours of incubation with different
concentrations of lipoic acid (LA) (full circle), 7 (open
circle) and 15 (open triangle). The results are expressed as
a percentage of cells with respeét to the control. The values
35 have been given as a mean =+ SD (standard deviation) of three

independent experiments;
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or its geometric isomers, its optically active forms,
diastereoisomers, its racemic forms, or its rharmaceutically
15 acceptable salts, wherein R!' is selected from the group
consisting of: alkandiamine (preferably C2-Cs), amine
(preferably C:-Cs); X is selected from the group consisting of:
-5-S-, -5-, -CHz-, —-CH:-CH:~; m is an integer greater than zero
and lower than eight; Ar represents an aromatic group; R?

20 comprises a nitrogen linked directly to the carbonyl.

According to preferred embodiments, X represents -S-S-.

Preferably, m i1s an integer greater than two and lower than
five. More preferably, m is four.
25

Preferably, Ar presents a formula selected from the group
consisting of:

9
RS R
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consisting of -CH- and -N-.

More preferably, Ar presents a formula selected from the group

15 consisting of:
R R 11 14 VWY

o N-R R
8 y R12 XYy 13
R [ R
3,2 R1,‘5’/ N/j

According to some particularly preferred embodiments Ar

presents the formula:

R
o ° Nt
25 T

1 .
R" represents a C:~Cs amine.

20

Preferably, R! presents the formula -N(CH.).,-, wherein the
30 nitrogen 1is directly 1linked to the carbonyl and n is an
integer greater than one and smaller than five. More
preferably, n is three; R and Rr¥ represent, each, a
respective methyl; R' represents an ethyl and is linked at the
meta position with respect to the oxygen. Even more

35 preferably, the compound presents the following formula:



conpound i s supplied having the general fornula (1) : or its geonetric
isonmers, its optically active fornms, diastereoisoners, its racemc forns,
or its phaormaeasbideal |y acceptable salts, wherein Rl isPselrembedobsom t he
group consisting of: al kandi am ne (pr@®ferably C2-C9), am ne (preferably
C2-Cd); X is selected fromthe group consisting of: -SS, -S-, -CH - |
-CH2-CH2- ; mis an integer greater than zero and | ower than eight; Ar
represents an aromatic group; Rl conprises a nitrogen linked directly to
t he carbonyl. According to preferred enbodi nents, X represents -S S-.

Preferably, ra is an integer greater than4w and |ower than five. Mre
preferably, mis four. eferablly, r_priesgnts a fornmula selected fromthe
group consi sting of: MW%e ec? e! frdom t he group consisting of:
hydreogen, amine, nitroal Kyl, -NHs / nitro, hdlogen, hydroxy; R5 is selected
fromthe group consisting of: hydrogen, am ne, alkandiamne, -NH 2; R7 is
sel ect e@FOaRiNge §®OUhnﬁﬁnsisphmgioﬁlahygrqg@@feﬁwéwu)éﬁygdﬂhéﬂ%égleg%ron

attract gh-osRAWGH iy fect;;, .R13, R14 , R15, R8 and RO are chosen, 'eac
indepengently o f %%gﬁgﬁﬁ%fg, in the group consisting of: hydrogen,

hydroxy, hal ogen, al koxy, alkyl,. nitroal kyl, cyanoal kyl, nitro, cyano; R10

and R11, are selected, eagfi*independently o f the other, fromthe group
consi sting of: hydrogen, G h3 R12 represents a CG-C alkyl; Yis

K
sel’dtted fromthe group coms) REﬁé of -CH and -N-.

wherein Y represents N, R! represents an alkandiamine having
the formula -NR’-R®*-NR'-~; R? represents a Ce~Cs alkyl; R® and RY
are selected, each independently of the other, from the group
15 consisting of: hydrogen, methyl; R, R*, R% and R® are chosen,
each independently of the others, in the group consisting of:

hydrogen, hydroxy, halogen, C1-C4 alkoxy, Ci1-C, alkyl.

Preferably, R® represents a linear propyl; R® and R! each
20 represent a hydrogen; R represents a halogen; R' and R'® are
selected, each independently of the other, from the group
consisting of: halogen, hydroxy, C;~Cs alkoxy. More preferably,
R'> represents a chlorine; R and R'® represent, each, a
respective methoxy.
25

According to further particularly preferred embodiments, Ar
Presents the formula:

R
N 7
N

R” is selected from the group consisting of: hydrogen, C;-C,
alkoxy, halogen; R® is selected from the group consisting of:
-NH-, alkandiamine, amine; Rt represents a C, amine.
35 Preferably, R® is selected from the group consisting of: -NH.

and C;-C4 amine. More preferably, R’ is a chlorine situated in



More preferably, Ar presents a fornula selected fromthe group consisting
of : According to sone particularly preferred enbodinents Ar presents the
formul a: Wore@vms®its a C2-C6 am ne. Preferably, Rl pregemtrs2onéeochor mul a
-N(CH;),-,-, wherein the nitrogen is directly linked to the carbonyl and n
is an integer greater than one and snaller than five. More preferably, nis
three; RL0 and R11l represent, each, a respective nethyl; R12 represents an
ethyl aR@si&ippniked Rat repeesenaspodiHei oR™ Wiehresspest —NE-CHe- pxylgeneifven
nore pr r e.co re t l,l.owi_ng fornmula: According t o
further%%gr??%ﬁPg%Pyl%rg?%%%nggngggi%gﬁgngi%chgggﬁp§ the fornmula :
wherein Y represents N, Rl represents an al kandi am ne having the fornul a

- NR3- R2 +di pqgﬁgﬂ; a ; are selected, each

i nde en§g§§f913 t % ot erf§§r8%$F%§“§%gé% 55%?%§$ﬁ§g §P§Cﬁ§&F66€h, t hyl ;
R1 i? RP5eSRBtEnghRo farBudhdsen, each i ndependently of the others, in the
group consisting of: hydrogen, hydroxy, halogen, C -C al koxy, G -C4 al kyl.
Preferably, R2 represents a linear propyl; R and R4 each represent a
hydrogen; R13 represents 7a kb ~R1l 4_.and R15 are sel ected, each

i ndependently of the ot lker R&p consi sting of: hal ogen, hydroxy,
C -4 al koxy. More preferab presents a chlorine; Rl4 and R15
represent, each, 'a respective nethoxy.

10 wherein R?! represents a C;-Cs alkandiamine. Preferably, R*

represents a C3-C; alkandiamine. Preferably, R? presents the
formula  -NR®-R®*-NR‘-,  wherein R®? represents an alkyl
(preferably Cz-Cq), R®> and R' are selected, each independently
of the other, from the group consisting of: hydrogen, methyl.

15 More preferably, R® and R’ represent, each, a respective
hydrogen; R? represents - (CH)s-.

Acgording to preferred embodiments, R’ represents a group
ha?ing an electron attractor inductive effect. Preferably, R’
20 is selected from the group consisting of: halogen, Ci1-Cs

alkoxy. More preferably, R’ represents a halogen.

According to further preferred embodiments, R’ is selected
from the group consisting of: halogen, hydrogen, methoxy; R®
25 is selected from the group consisting of: hydrogen, amine,
nitroalkyl, halogen, hydroxy. Preferably R’ is situated in

position 6 according to the following formula:

WM,

=

; 5

30 R SN

Preferably, R® is selected from the group consisting of:
hydrogen, C;-C4 amine, C;-C, nitroalkyl, -NH:, nitro, halogen.
More preferably, R® is selected from the group consisting of:

35 hydrogen, halogen. Even more preferably R® represents a
hydrogen.



According to further particularly preferred enbodi nents, Ar presents the
formula: R7 is selected fromthe group consisting of: hydrogen, G -C4

al koxy, habagemso®B i s sel ected fromthe group consi sti RgTAT2006/MH049

al kandi am ne, amine; Rl represents a X i amne. Preferably, R6 is selected
fromthe group consisting of: -NH and G -C4 amne. Mre preferably, R7 is a
chlorine situated inposition 6 ; RS represents -NH ; Rl represents

- NH CHi BCC@fEiBPn thePhcfesyed iembodikentso tie camponydi Emerdiors the
Accor di pg1tiewfidgt Bekmpagti cul arly preferred enbodi ments, A r presents the
formula: wherein RL represents a C2-Ce al kandi amne . Preferably, Rl
represents a C3-C4 al kandi am ne. Prefera, R1 presents the formula -NR
3-R2-NR 4- , wherein R2 represents an al Ryt™fpreferably Co-C) , R3 and R4
are sel ected, each inde £ Of . fromthe group consisting
of : hydrogen, nethyl. Mysge preferably, R a R4 represent, each, a
respective hydrogen; R2 represents -(CH 2)3-> Atcording to preferred

enbodi ments, R7 represents a group haying an electron attractor inductive
effect. Preferably, R' is selected fromthe group consisting of: hal ogen,
Cl-C4 al koxy. More preferably, R7 represents a hal ogen. According to
further Breferr_ed enbodi nents, R7 is selected fromthe group consisting of:
hal ogeni®hHar5deHlafet ABxFOrm5Rits sel ected from the group consisting of:
hydriogen, am ne, nitroal kyl, hal oge ydroxy. Preferably R7 is situated in

o] SN

R |
NH " NH

§—8
cl

According to further particularly preferred embodiments, Ar
15 presents the formula:

20 wherein R* represents a Cz;—-Cs alkandiamine.

Preferably, R? represents a Cs—Cg alkandiamine. More
preferably, R' presents the formula -NR®-R}7-NRY¥-R°-, wﬂerein
R' is linked to Ar and -NR!® is linked to the carbonylic
25 carbon; RY is a C.-C; alkyl; R and R™ are selected, each
independently of the other, from the group consisting of: C;-Cs
alkyl, hydrogen; R'? represents a C;-Cs alkyl. Even more
preferably, RY is a C3-Cs alkyl; R!® represents a hydrogen; R*®
is selected from the group consisting of: ethyl, methyl,
30 hydrogen; RY represents a methyl.

Preferably, R’ is selected from the group consisting of:
hydrogen, hydroxy, halogen, C;-Cs alkoxy; R® is selected from
the group: hydroxy, halogen, C;-C, alkoxy. More preferably, R®
35 represents a hydrogen and R® represents a methoxy situated in

ortho or meta position (preferably ortho) with respect to the



position 6 according to the followng fornula: Preferably, R5 is selected
fromthe group consisting of: hydrogen, ClL-C4 amne, C-C4 nitroal kyl, -NH
, hitro, Wwel2ogas004tbre preferably, R5 is sel ected from rhe/rgrooepoeonsi sting
of : hydrogen, hal ogen. Even nore pref8rably R5 represents a

hydr ogen. According to preferred enbodi nents the conpound presents the
followng formula: In particular, i n formR According to further

parti cutemdinimef epartd entfoditient scordpsupd eseRtsotenfor mol a:prndfermiad R1

.C3-C al kandj ani ne . Preferably, Rl ts a G -C
ol kand: SRLRR e B o i P96 G SORTL R 1B b a CRPRD RV AT |- RL

-, whergdroRi9 Cs-C4 akédxyo AR°r iandelNRifed sfiomkeHet arbhg :careiivdsi,c
car bon; Rl7 éf 5¥#%-—C7 al kyl ; R15 and R18 are sel ected, each independently
of the Gt her> F P 5 t he group consisting of: Cl-C3 al kyl, hydrogen; R19
r epes e st hctlla CBy apkyfer Ev@ni sotlee pcehesabd yhaRidgi sha €3rehlat kyl; R16
represents a hydrogen; R is selected fromthe group consisting of: ethyl,

met hyl , hydrogen; R19 represents a net/hylg Preferably, RO is selected from
xy{ EB

the group consisting of: hyglrogen, h | ogen, C .-C alkoxy; R8 is
sel ected fron1the(@?ﬁﬁp(\hggmé%y(ﬂ%ﬁ%ﬁﬁj

<C al koxy. More preferably, RO
represents a hydregen and R8 represents a nethoxy situated in ortho or neta
position (preferably ortho) with respect to theremaining part of the

Coq@oqucc£§§9ﬁ9'98 Eof%&%%%&r%%pect of the present invention, a use
of a compound having general formula (I) is supplied, as

defined above for use as a medicament.

According to a further aspect of the present invention, a use
15 of a compound having general formula (I) is supplied, as
defined above for the production of a pharmaceutical
preparation for the treatment of Alzheimer’s disease,

particularly in mammals.

20 According to a further aspect of the present invention, a use
of a compound having general formula (I) is supplied, as
defined above for the production of a pharmaceutical
preparation for the treatment of pathologies characterised by
deposits of PB-amiloid (AB), particularly in mammals.

25
According to a further aspect of the present invention, a
pharmaceutical ©preparation comprising a compound having
general formula (I) is supplied, as defined above, or a
pharmaceutically acceptable salt, thereof and an excipient

30 and/or pharmaceutically acceptable diluent.

According to a further aspect of the present invention, a
method of synthesis of a compound having general formula (I)
is supplied, as defined above, comprising an addition phase

35 wherein a compound having the general formula (II):

(II)
A

(CHz)n OH



enbodi nents, R9 is selected fromthe group consisting of: hydroxy, Cl-C
al koxy/ R8 is selected fromthe group: hydroxy, Cl-C4 al koxy. Particularly
pr ef er r edwo0tdmBo@senrpound havi ng the fornul a: Accordi ngpCco/Tamovendoner aspect
of the present invention, a use of a ®Wonpound having general fornula (1) is
supplied, as defined above for use as a nedi canent. According to a further
aspect of the present invention, a use of a conpound having general fornula
(I') is supplied, as defined above for the production of a pharnaceuti cal
preparation for the treatnent of Al zheiner's disease, particularly in
mammal s, According to a further aspect of the present invention, a use of a
compound Sh&FRRGSHe Rl af 6PREPARG ;awgnguf;bﬁ o¢neas lddbirmed aaddvud )f:or t he
production of a pharnaceutical preparation for the treatnment of pathol ogies
characteri sed by deposits of b-amloid (A b), Earticularly in manmal s.
According to a further aspectyqof ,the present (A¥&hti on, a pharnaceutica
preparation conprising a conpo&ni rhaving general fornmula (I) is supplied,
as defined .aboy or_a pharmaceutically acceptable salt, thereof and an
excipieﬁFegﬁafgiyphéPnﬁgéﬁPi€8Pﬁ9té@@éptable di luent. According to a
further aspect of the present invention, a nethod of synthesis of a
conpoungd, havi n ener al rmula (1) is supplied, as defined above,
Coggrisgﬂa éﬁﬁéﬁhqﬁ%nfﬁigggg wi ﬁhn thepgeneral formula (I) may be

10 formulated, in a known way, for parenteral administration by

injection or continuous administration. Formulations for
injection may be in the form of single doses, for example in
ampoules or in multidose containers containing preserving
agents. The composition may be in the form of a suspension, in
15 aqueous or oily liquids, and it may contain formulation
elements such as dispersing and stabilising agents.
Alternatively, the active compound may be in powder form to be

dissolved just before use in a suitable ligquid, for example in

sterilised water.

20
The compounds falling within the general formula (I) may be
formulated for rectal administration as suppositories or
enemas, for example containing excipients for suppositories of
a known type, for example cocoa butter or other glycerides.

25

The compounds falling within the general formula (I) may also
be formulated, in a known way, as compositions with prolonged
release. These prolonged release compositions may be
administered by implant (for example subcutaneous, or
30 intramuscular) or by intramuscular injection. Therefore, for
example, the compounds falling within the general formula (I)
may be formulated with suitable polymeric or hydrophobic
materials (for example an emulsion or an 0oil) or with ion
exchange resins, or derivatives with relatively low

35 solubility, such as salts with relatively low solubility.



wherein a conmpound having the general formula (11) : QO (H)is reacted
with a conpound having the general formula (111) preferably, in basic

condi t i ons0 200v8c@mapounds falling within the general forowiaopédhoonamy be
formul ated, in a known way, for parentseral adm nistration by injection or
continuous adm nistration. Formulations for injection nmay be in the form of
singl e doses, for exanple in anpoules or in multidose containers containing
pr eser Viaiy agéﬁﬁgas¢ﬁe admpobs trablomy Bédd ncohpofindm ofa kbl Busperidibdm, |n

aqueous Y gélllé(réiq%%ml%“d t H§¥ %”thfM Qef{%ﬁa b?”a%&ﬁ%%tt%a%‘igl

di spersing and stabilising a ternativ e act1ve conpoun
be |n[hﬁmﬂﬁaﬁ%r%ftékbéwdisé@V&@é j@grlﬁﬁamnianﬁﬁlppmdSU|fabmewntQUﬁd for

exaﬁp|%dj%égfgld fﬁ% pater. The conpounds falling within the genera
formula (1) may b ornul ated for rectal administration as suppositories

or énemas, for exanple containing excipients for suppositories of a known

type, ffe exoums eofoﬁﬁé It %run%lrs athary rgjey £ Sth%h‘&eﬁg% uds.f.alyl i ng

within the general fornula may al so ormul ate I'n a nomm way, as
conp05|€ﬁoﬁ%lhltﬁepﬁéﬂoﬁ@@dif%l@%%ean¢h@@@dpﬁdp@@gedfrbh@ayétcenpesmn ons

may be @ g st &L dabye | AL RNG e Ic 1@HAR £:15 UDGHL @go'dﬁﬁe%clte'ﬂ ag‘ﬁ%cm ar)

or by intramuscular injection. Therefore, for exa oun
fal | ng'd® Lt halgensienencoroml Ahel nefphpdhe F oqlcﬁmumﬂe@arwwmsanﬁamre

pohymerirte Afa Ay OO Gnpound selected. Usable doses may for example
be between 0.1 mg/Kg and 400 mg/Kg of body weight per day.

The compounds falling within the general formula (I) may be
administered in combination with one or more suitable

15 therapeutic agents, formulated in any known usable manner.

Further characteristics of the present invention will be seen
from the following description of some examples, supplied
purely as illustration without limitation.
20
Melting points were taken in glass capillary tubes on a Biichi
SMP-20 apparatus and are uncorrected. IR, electronic impact
(EI) mass, and ESI-MS spectra with direct infusion were
recorded on Perkin-Elmer 297, VG 7070E, and Waters 2zQ 4000
25 apparatus respectively. The 'H NMR, **C NMR, g¢gHSQC and COSY
spectra were recorded on Mercury 400 and Varian VXR 200 and
300 instruments. Chemical shifts are reported in parts per
million (ppm) relative to tetramethylsilane (TMS), and spin
multiplicities are given as s (singlet), br s (broad singlet),
30 d (doublet), dd (double doublet), t (triplet), or m
(multiplet). Although the IR spectra data are not included
(due to lack of unusual features), they were obtained for all
the compounds listed below and were consistent with the
assigned structures. The elemental composition of the
35 compounds was within * 0.4% of the calculated value.

Chromatographic separations were performed on silica gel



materials (for exanple an enmulsion or an oil) or with ion exchange resins,

or derivatives with relatively Iow solubility,

rel ati velwol2os/moed4abi | i ty. For i ntranasal
formula (1% may be forrmul ated for adm nistration

falling within the genera
by neans of (known) device,

CarriercoIﬂﬁngo?§Zf9%s%h%ﬁﬁ&§H£

con

wi || depend on age an

such as salts with
admi ni st rati onpPCrThe200e00@o4nds

for exanple in powder formwith a suitable
unds fall within the general formula (1)

ﬁqroar%lyofh{l DGt - Phe-Pree? semgose

nmust beM@&EKdedredshvikyecbyumhe doctor. The dose will al so depend on the
met hod of administration and on the particul ar conpound sel ected. Usabl e

doses may for exanple be between 0.1 ng/Kg and 400 ng/ Kg of body wei ght per

day. ThE&X@BRpeEnds falling within the general forrmula (1) may be

nﬁL%o

admimi Sﬁ:ﬁéedccinﬁa&ﬂﬁ@é

Pl st

formul ated in any known usg%

or .nore suitahle therapeutic agents,
C R R hefCERRFARTeri St the ofcheiee

presentbPﬁQHntP@ﬁdﬁpﬁﬁnbeta&mahydnnadnidHMQ(ﬂﬂﬂulmkﬁﬂHﬂégiwgkﬂﬁlﬁﬁg@b
exanpl egcigupphi ed purely as illustration without limtation. Melting

points were taken in glass capillary tubes on a B ch
IR, electronic inpact (El) nass,
Nfed on Per ki n- El mer
y: The S RWR, 113G MR,
recorded on RergUfy;400%ahd WakiZan \,200 and 300 instruments.

are uncorrected.
direct infusion were rge
4000 appar at us reSgGEtl

we

SMP- 20 appar at us and
and ESI-Ms spectra with
297, VG 7070E, and Waters ZQ
gHSQC and COSY spectra

Chem cal shifts aﬂeRfagorted in parts per
equl
NH,
m . L EDOI12 e
a N NHz  15equv  DMF Na, 2h, it ;(;ajjd“
16
1 equiv
15
Q l \N
(Y\/\/ILNH_(CHz)n\NH
S-S
R
1-7
20 Table 1
Compound n R
1 2 g
2 3 H
3 4 =5
4 5 H
5 6 H
6 7 H
7 3 cl
Example 1

3—Aminomethyl-6—chloro—l,2,3,4—tetrahydroacridin—9—ylamine

(l6). The

25 condensation

of

synthesis

of 16

2—amino—4—chlorobenzonytril

compound achieved

with

was by

3-

nitromethylcyclohexanone followed by reduction of the nitro

group according to Rosini et al.

(M. Rosini, A. Antonello, A.



mllion (ppm
are given as s (singlet) ,

doubl et ) ,wO 20aaasmi4at ) , or

br s (broad singlet)

relative to tetranethyl silane (TMS)

, and spin multiplicities

d (doublet),

dd (doubl e

m (rul tiplet)

Al t hough t he PRTapBOt/0@Itat a ar e

not included (due to |Iack of unusual ¥eatures) |,

they were obtained for al

t he conpounds |isted bel ow and were consistent with the assigned

0. 4% of

structures.

The el ement al

conposi tion of the conpounds was W thin

the cal E6Vaddd vHi-ud- Belommasgraghi Misepaiati obs Merecper f Br nedggrssi | i ca

gel col upmns Morfd@sh chr ORIy B3R (K1T65$%9ie A 0
1 wer

e syn

gravity caol um. Exanples The conpounds

t%ﬁ%so 063 My

Si$ed” accor

8 3ck) or

the schémé H@Fﬁmﬁtééﬁﬁéﬁ§lﬁgﬁieﬁﬁahgﬂﬁdaénldmaensntﬂin§ﬁ|HMEs W'e hNMRpoi ¢

aC| d (L HSOCEDGng 1. (?O@ﬂu'
0-40%i bl d = 2-

point)’ 285-288

Hz, 1H, C8-H),
9.0, 2.3 Hz, 1H, C7-H),
3H, -CH.NH;, C1-H),
(m, 1H, C2-H),
H); C NMR
126.1 (C5),

CH:NH,), 38.3

261 (MY).

NMR
7.58 (4,

(400 MHZ,
J = 2.3 Hz,
2.86-2.94
2.19-2.25
1.75-1.83
(100 MHz,
124.6
(C4),

1H,
(m, 1H,
(m, 2H,
1H, C3-H),
0 158.9,
(C8),

27.3 (C2),

(m,

CDs0D)
(C7), 124.1
37.9 (C3),

10

15 Examples 2-9

e, S TOLE),

CD;0D) 5 7 91

Cl-H,
1.29-1.39
150.3,

116.3,

gﬁJv %@Etlng '
(d, 0 = 8.9
Co-H), 7.19 (dd, J =
C4-H), 2.60-2.69
C4-H),

(m,
2.04-2.13
1H, C2-

135.2,
48.1 (-
EI MS m/z

(m,
147.7,
110.4,

24.2 (Cl1);

General procedure for the synthesis of compounds 1-8,.

A solution of the appropriate tetrahydroacridinamine

and lipoic acid
mL),

(1.5 eq)

was cooled to O

in dry DMF
20 under N-,
(EDCI) (1.2 eq):

15 minutes and then at room temperature

(dimethylformamide)

the mixture was stirred at 0

(1 eq)
(5

°C and then additioned with 1-
(3-dimethylaminopropyl)-3-ethylcarbodiimide

hydrochloride
°C for further
for 2 h in the dark.

Solvent was then removed at reduced pressure, avoiding heating

25 An

purified by gravity column.

up the mixture. oily residue was

Example 2

30 5—[1,2]dithiolan—3—yl—pentanoic acid

acridin-9-ylamino) (1).
N*-
M. Steinberg, M. L. Mednick,
1975, 18, 1057) (140

ether/CH,Cl,/MeOH/aqueous 30%

as a solid foam: 35%

-ethyljamide

J. Maddox,
mg) .
ammonia
'H NMR

35
yield;

[2-
It was
(1,2,3,4—tetrahydroacridin—9—yl)—ethan—

Elution
(6:3:1:0.055).
(300 MHz,

obtained which was

(1,2,3,4-tetrahydro-
synthesized from
(9)  (G.
J Med Chem

1,2~diamine
R. Rice,
with petroleum
afforded 1

CDsOD) 6 8.12 (d,



Exanple 1 3- Ami nonet hyl -6-chloro-1, 2 ,3 , 4-tetrahydroacridin-9-ylam ne
(16) . The synthesis of conpound 16 was achi eved by condensati on of

2- am no- wohbavmsbeszonytril with 3- nitronethyl cycl ohexaoonewebdoowed by
reduction of the nitro group according to Rosini et al. (M Rosini, A.
Antonello, A .Cavalli, M. L . Bolognesi, A. Mnarini, G. Marucci, E .
Poggesi, A . Leonardi, C. Mlchiorre, J . Md. Chera. 2003, 46, 4895.),

and t heJ strBe8uHa, wagl) ass”/i.g"irﬁsd(@y deans .6f Hel NNR,, 17 CSNVR tgHSQ@ Gared COSY

cuper’ TppLssafot iyt shd 0% e, (7] t409 p9 o) 4S5 250 6C7, 1 M (400
c5- 3728193(3ﬁ| (13, _31910 2293- B—|z;Lé||em’, CrHM) 2. 21'88 2994m(,mm H, 2Cee)
i 60 2800 MadHaaCr B G My 2 00228 (B 2Ha Gt S 1R, ¢ 204 2.13

NR5(101)3\@-12 @DBGD d5fl)58 MS9 (E9B0 mBz 4B47 M—VH 136alc121até<26 fox( C5) ,

S %‘C‘”ﬁﬂé? sg190 o1 R Bl 75 A AL 3.9

pr ocedu7e280rNrth% ‘Bynt hesi s of conpounds 1-8. A solution of the appropriate
tetrahydroacridinamne (1 eq) and lipoic acid (1.5 eq) in dry DW
(dimethyl formam de) (5 nmL} , under N, was cooled to O C and then
addi ti dreximmie 3 1- (3-di met hyl ami nopropyl ) -3-ethyl carbodiinde
hydgpochl oride (EDCl) (1.2 eq) : the mixture was stirred at 0 OC for further
5-[1,2]dithiolan-3-yl-pentanoic acid [3-(1,2,3,4~-tetrahydro-
acridin-9-ylamino)propyllamide (2). It was synthesized from
-(1,2,3,4- tetrahydroacridin-9-yl)propane-1,3-diamine (10)
(100 mg, obtained from 9-chloro-1,2,3,4-tetrahydro-acridine
15 and propane-1,3-diamine following the procedure described in
Carlier et al. (R. Carlier, D. M. Du, Y. Han, J. Liu, Y. P.
Pang, Bioorg Med Chem ZLett 1999, 9, 2335), and purified by
flash chromatography with a gradient system of
CHzCl,/MeOH/aqueous 30% ammonia (9.5:0.5:0.0 to 7:3:0.1): 65%
20 yield, 'H NMR (200 MHz, CDsOD) & 8.08 (d, J = 8.8 Hz, 1H), 7.78
(d, § = 8.7 Hz, 1H), 7.53, (t, J = 8.3 Hz, 1H), 7.32 (t, J =
8.3 Hz, 1H), 3.54 (t, J = 6.7 Hz, 2H), 2.87-2.98 (m, 2H), 2.65
(¢, J§ = 7.5 Hz, 4H), 1.64-1.93 (m, 6H)). Elution with
petroleum ether/CH;Cl,/MeOH/aqueous 30% ammonia (5:4:1:0.05)
25 afforded 2 as a solid foam: 35% yield; 'H NMR (200 MHz, CD;OD)
d 8.15 (d, J = 8.8 Hz, 1H), 7.78 (d, J = 8.8 Hz, 1H), 7.56-
7.64 (m, 1H), 7.37-7.44 (m, 1H), 3.69 (t, J = 6.6 Hz, 2H),
3.40-3.52 (m, 1H), 3.23-3.36 (t, J = 6.6 Hz, 2H), 2.92-3.18
(m, 4H), 2.74-2.83 (m, 2H), 2.28-2.43 (m, 1H), 2.19 (t, J =
30 7.1 Hz, 2H), 1.73-1.95 (m, 7H), 1.22-1.68 (m, 6H); ); MS
(ESI") m/z 444 (M+H)'. Calculated for C:;HssN30S:: C, 64.97; H,
7.50; N, 9.47; found C, 65.18; H, 7.52; N, 9.44.

Example 4
35

5-[1,2]dithiolan-3-yl-pentanoic acid [4-(1,2,3,4-tetrahydro-



15 mnutes and then at roomtenperature for 2 h in the dark. Solvent was
then renoved at reduced pressure, avoiding heating up the mxture. An oily
resi due wae 20@@oosed whi ch was purified by gravity col uroT/IBxa6mioe42 5-
[1,2]dithiolan-3-yl-pentanoic acid [2¥9 (1, 2 ,3 ,4-tetrahydroacridin-
9-ylam no) -ethyl] amde (1). It was synthesized fromNL- (1, 2,3,
4-tetrahydroacridin-9-yl) -ethan-1, 2-diamne (9) (G M. Steinberg, M. L
Medni ekrigin-RhapderinR) ~bRityd) ahied Chem 1B75wak8, sifEREsi k4@ nfyom

o fordeath B O R o R A U PR S S0 R PR ek oy 2 8212

(d,J = B. @amlerrm) D. M, 78, (d,. Han,8.08 ]:Izu,ltﬂ) P.7 Parif}, Kicodg=M8d 2
. , = 6. 3

6. 3 .Fbgge(ﬁmﬁ&l-%t l%? 0373 F33dl rﬁzgi)H)mng Bl 4 E?@Q?lﬁu{“ 26-

2 . %0 ekheryfHCh./Mepsl/ aquepus 8306 Hmnaat)a |, (€:362:0.0693 {Afotdd , 31 .

30-1 - 8L ey iU (B8 17 430, () oo CRlogUl heshf oF £235B1ABS2

C, 64 . 30;

Exanpl eJ3—58 [61sz ]Jdit,huu% $dy| TpenBaoite ,aditd | 3t. 4257 262 3(m, 1H),
4tetrahyggr_qaqg| - 190 y! amne) P ] de, ( I S S hesi dfrom
A (1,2, 3, 4- tetraq drogl?:rl |r§ﬂ193 %;Oor)é(lan%m E‘?3 |am§nle\A?I?L‘O)gi?)[100§r§g

obt ai ned - f7ork™- cHilbr 021 3122,.36, 4(Itt;et iHhydro-1dr ( Ui ng andépeopane- i) ,

g cham meg‘gohl awi n(g[1 t h§5]@{ocg@ur ﬁsdpgcrlh}azed%@ C@ﬁlﬁ er %Iala}:lulat(ed g:arl ier,
025H35N308~: c, 65.60; H, 7 71; N, 9.18; found C, 65.67; H,
7.69; N, 9.15.

Example 5

15
5~[1,2]dithiolan-3-yl-pentanoic acid [5-(1,2,3,4-tetrahydro-
acridin-9-ylamino)-pentyl]l-amide (4). It was synthesized from

-(1,2,3,4-tetrahydro-acridin-9-yl) -pentane-1, 5-diamine (12)

(P. R. Carlier, D. M. Du, Y. Han, J. Liu, Y. P. Pang, Bioorg

20 Med Chem Lett 1999, 9, 2335) (480 mg) . Elution with petroleum
ether/CH:Cls/MeOH/aqueous 30% ammonia (6:3:1:0.055) afforded 4
as a solid foam: 40% yield; 'H NMR (200 MHz, CDs;OD) & 8.09 (d,
J = 8.6 Hz, 1H), 7.78 (d, J = 8.6 Hz, 1H), 7.52-7.60 (m, 1H),
7.33-7.41 (m, 1H), 3.40-3.57 (m, 3H), 2.87-3.18 (m, 6H), 2.63-

25 2.75 (m, 2H), 2.25-2.43 (m, 1H), 2.17 (t, J = 6.8 Hz, 2H),
1.35-1.95 (m, 17H); MS (ESI") m/z 472 (M+H)'. Calculated for
CzgH37N30S:: C, 66.20; H, 7.91; N, 8.91; found C, 66.41; H,
7.89; N, 8.88.

30 Example 6

5-[1,2]dithiolan-3-yl-pentancic acid [6-(1,2,3,4-tetrahydro-
acridin-9-ylamino)-hexyl]l-amide (5). It was synthesized from
-(1,2,3,4—tetrahydro—acridin—9—yl)—hexane—l,6—diamine (13)

35 (P. R. Carlier, D. M. Du, Y. Han, J. Liu, Y. P. Pang, Bioorg
Med Chem Lett 1999, 9, 2335) (370 mg) . Elution with petroleum



Pang, Bioorg Med Chem Lett 1999, 9 , 2335) , and purified b y flash
chromat ography with a gradient systemo f CH 2C 2/ MeOH aqueous 30% amoni a
5:W0Qo46087043: 0. 1) : 65% yield, 1H NVR (200 MHz, CP8oODr20de/60008® (d, J =
IH, 7.78 (d, J =8.7 Hz, IH2 7.53, (t, J =8.3 Hz, IH, 7.32 (t,
J =83 Hz, IH, 3.54 (t, J =6.7 H, 2H), 2.87-2.98 (m 2H), 2.65 (t,

(9.5:0.
8.8 H,

7.5 Hz,

4H), 1.64-1.93 (m 6H)) . Elution wth petrol eumether/CH 2C

J =

| 2/ wowlﬁwcagméma@eéﬁﬁ 3. Qﬁ%}oﬁiéor (e52Te 21 @ so:a S@ffgrﬁgdeS §5°8A) o
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)9 2 hn 7 et Spandsai qgut el o, ba (W) k. 28, 1

2. 74-2.
95 (m

Cal gul aémémeiwawBEE DEO) $43..49%3,.5H, (f, S8), N3.81-4723 faunduG,,

18 ; 4 5- 2 ] dithio]an-3-yl-pentanoic
acid [42 ?q ? SNm’4ZFéVraﬁE§?ggc§? '9[¢Hén1%bf5 bﬁ{y|ﬂ'an1&2 (§f' I t
was symntmesi Zed5f—1109r6NJ(m (JJ.QH )3, Mst QEsahydmszizaaerledl (1&49&)/’1 )bletlaﬂﬂalted

4-di am
Bi oorg

et her/ @H 2&€ & MeOH aqueous 30% anmoni a (6:3

Jﬁ%ﬁ(%ﬂ%‘ﬁ%bf&sﬁ 16963%l6ls;%"2§35) o )8 6EauFror§ W\ Hetrml@d

65 .

Pang,

:0.06) afforded 3 as a solid

fow 38%yiel d; 1H NVR (200 Mz, CD3OD) d 8.12 (d, J =8.6 H, IH, 7.78

(d;
3H), 2.

15

20

25

30

35

8.6 Hz, IH), 7.52-7.62 (m IH), 7.32-7.43 (m IH), 3.41-3.60 (
100a3pPd (m 6H), 2.68-

5-[1,2]dithiclan~3-yl-pentaoic acid {7-(1,2,3,4-tetrahydro-
acridin-9-ylamino) -heptyl]-amide (6). It was synthesized from

-(1,2,3,4-tetrahydro-acridin~9-yl)-heptane-1, 7-diamine (14)
(P. R. Carlier, D. M. Du, Y. Han, J. Liu, Y. P. Pang, Bioorg
Med Chem Lett 1999, 9, 2335 ) (220 mg). Elution with petroleum
ether/CH,Cl,/MeOH/agqueous 30% ammonia (6:3:1:0.05) afforded 6
as a solid foam: 35% yield; *H NMR (200 MHz, CDClsy) & 7.92
(apparent t, J = 9.4 Hz, 2H), 7.51-7.61 (m, 1H), 7-.30-7.41 (m,
1H), 5.57 (t, J = 3.2 Hz, 1H, exchangeable with D:0), 3.40-
3.61 (m, 3H), 3.01-3.24 (m, 6H), 2.64-2.73 (m, 2H), 2.38-2.54
(m, 1H), 2.18 (t, J = 7.3 Hz, 2H), 1.25-1.98 (m, 21H); MS
(ESI*) m/z 500 (M+H)*. Calculated for CosHyNs0S.: C, 67.29; H,
8.27; N, 8.41; C, 67.43; H, 8.30; N, 8.309.

Example 8
o] =N
S-§8 .

5-[1,2]dithiolan-3-yl-pentanoic acid [3-(6-chlorec-1,2,3,4~-
tetrahydro-acridin-9-ylamino) -propyl]-amide (7). It was
synthesized from Ni—(6—chloro—l,2,3,4—tetrahydro—acridin—9—
v1l) -propane-1, 3-diamine (15) (180 mg) (obtained from 6,9~

dichloro-1,2,3,4-tetrahydro-acridine and propane-1,3-diamine

m



2.77 (m 2H), 2.31-2.46 (m IH, 2.17 (t, J = Hz, 2H), 1.38-1.95 (m
15H); MS (ESI+) nmz 458 (M+tH) + . Cal cul at ed C25H3SN 30s2 : C, 65.60;
H, 7.71,wbi2006080@&3 found C, 65.67; H, 7.69; N, 9.15PCEARI00b/@00849%5- [ 1, 2]
di t hi ol an-3-yl -pentanoic acid [5- (1,212 ,3 ,4-tetrahydroacridin- 9-ylam no)
-pentyl] -amde (4). It was synthesized fromNL- (1, 2,3,
4-tetrahydro-acridin-9-yl) -pentane-1, 5-diamne (12) (P. R. Carlier, D.
M. Du, fq/llomng Jthe Liprodéduf . d%&'f'tg:lk&d)or:l@l Medr@hem Lett 4999, (See

2335) ( Iut o o eu et her/ CH 2C 2/ MeOH aqueous. 30%
amoni az%q) gp 5%51r %‘?dgé’p rOH‘aftGéJlﬁap@d%‘%@da 19 e (E)O

MHz, CD5¢B}ed 8069 CHgCD;/Me&}ﬁ’a}qZJ,eddﬂ) 378 a(nquon]w 8(H, 425 . 4H),07.82- 7. 60
| . 3357y 41, 1. 7 3 2. 63-
(2m75 (H)nri8 %H? 0% m é“(?ﬁd'l H)fk? Dﬁ“"g %{‘% 34%'6 %D%s msn§335d1 g5 Tm
17H)5, wsu&s» +)1-HMZ74’B2 (MdsH)T += . 2Qa|1eznj anﬁsd for.2€ GHIINIOS: 9(@, 2663 20, H
e

, 7.91,; ; 6.41; 88. Exanpl
] dithi oﬁlah § yl - petﬁ%ngt cid fB flf’ %% )3 ,2 g% e%r%%ydggacﬁyi )di n2 60“
Z yl am #o$8 - hewy| L2H ani de.7(]5)hl az v(?i(s (ssysgt) hesi Eg(dtﬂbﬁm MLth ( Jpcitj?@leum "
tetra [ exan |amn rlier
ngé& éﬁJdl =/ %t%H%queﬁus Pg% n/g%l %nien‘g e 2559rdgd ’2335)
(370 nmgds . aEbafliidn fwiatih P&t otieingt Helr/N@Jﬂ 2@(21 NefH) eodegouss 30%@anmmni a

(61% 1: 230?%3 8T horded)S as & spi, dyfoam, 3pjeyighd J1HNVR (200 Mg,
2.1 Hz, 1H), 3.42-3.58 (m, 3H), 3.27 (t, J = 6.5 Hz, 2H),
2.89-3.17 (m, 4H), 2.65-2.77 (m, 2H), 2.27-2.43 (m, 1H), 2.19
(¢, § =7.2 Hz, 2H), 1.73-1.91 (m, 7H), 1.31-1.65 (m, 6H); MS
(ESI¥) m/z 478 (M+H)'. Calculated for Cn;HsCIN:OS,: C, 60.29; H,

15 6.75; N, 8.79; found C, 60.45; H, 6.74; N, 8.77.

6.9
for

Example 9

5-[1,2]dithiolan-3-yl-pentanoic acid (9-Amino-6-chloro-
20 1,2,3,4—tetrahydro—acridin—3—ylmethyl)—amide (8).

o]
MNH AN c
NH,
25 It was synthesized from 16 (150 mg). Elution with
CH:Clz/toluene/EtOH/aqueous 30% ammonia (5:3:2:0.02) afforded 8
as a solid foam: 30% yield; 'H NMR (200 MHz, CDs;OD) & 8.09 (d,
J =8.9 Hz, 1H), 7.72 (d, J = 2.2 Hz, 1H), 7.36 (dd, T = 9.2,
2.2 Hz, 1H), 3.50-3.62 (m, 2H), 2.96-3.21 (m, 4H), 2.70-2.83
30 (m, 1H), 2.38-2.69 (m, 3H), 2.28 (t, 7.0 Hz, 2H), 2.05-2.21
(m, 2H), 1.79-1.95 (m, 1H), 1.23-1.78 (m, 7H); EI MS m/z 449

(M") . Calculated for CroHosCIN30S,: C, 58.71; H, 6.27; N, 9.34;
found C, 58.91; H, 6.26; N, 9.31.

35 Example 10



J =9.3 Hz, 2H), 7.47-7.56 (m IH), 7.28-7.37 (m IH, 5.89 (t, J = 3.2 Hz,
| H exchangeable with D20, 4.15 (br s , 2H, exchangeable with D20,

3. 40- 3. 5AW0rmocaishe433. 01- 3. 23 (m 6H), 2.60-2.75 (m 2H) pc2aBdo&oot849( m | H),
2.15 (t, J =7.3 Hz, 2H), 1.35-1.96 (an 19H); MS (ESI+) mz 486 (M+H) + .
Cal cul ated for C27H39N3Cs2 : C, 66.76; H, 8.09; N, 8.65; C, 66.87; H,
8.12; N, 8.62. Exanple 7 5- [1, 2]dithiolan-3-yl-pentaoic acid [7- (1, 2
, 3, 4- thét (dhhuinact+dihor&-Y) ZmBné)}tehe@hydii:o aorteif6p- ylemwa_Byw?%z)em(éed
frole trahydro-acridin- 1) -heptane 1, 7-diam ne .
R . Hfa% gﬁéﬁl(ﬁfrégD% ¥( %mlg %7% . Pang, Bi oorg Med Chem
Lett 1999 9 , 2335) (220 ng) . Elutlon vmth petrol eum et her/ CH 20 2/ MeOH
aqueous 30% amoni a (6: 3: 1: Qo0 2 a solid foam 35%vyield; 1H
NW(ZOOM&,@OB)d?.QW = 9.4 Hz, 2H), 751761(m
IH,57-. 30-7. 41 (m IH), 557 (t, Hz, I H, exchangeable wi th D20,
3.40- 3.61 (m 3H), 3.01-3.24 (m 6H), Wiag4-2. 73 (m 2H), 2.38-2.54 (m
IH), 2.18 (t, J = 7.3 Hz, 2H), 1.25- 98(m 21H); MS (ESI +) m z 500
(MtH) + . Calculated for C2 HA1NBOS2 , 67.29; H, 8.27; N, 8.41;, C,

F;, 4?6 chiso%l‘ta"%eonzO,f gég%a%;ﬁygrg QICT‘F%CLC}MZ] dr'éjtyq ];lrf]z%l)st}yjlp?]g%g'lt?_nzl% ggl ‘
(7) . lacehscsyathdsi t@oefiy ony¥dNin-§bekhl and- | La&tod,, Richard G. An
4'pﬁ5rag¥giei@ﬁﬁid%@%%hetic route to 2-(1,2-dithiolan-3-yl)acetic
acid. Trisnorlipoic acid and amide derivatives. Tetrahedron
Letters 1997, 38, 5785-5788) (90 mg, 0.55 mmol) in anhydrous
DMF (5 mL), under N, was cooled to 0°C and then additioned

with 1-{3-dimethylaminopropyl)-3-ethylcarbodiimide

15 hydrochloride (EDCI) (113 mg, 0.59 mmol); the reaction mixture
was stirred at 0°C for 15 min and then at room temperature for
2 h in the dark. Solvent was then evaporated, accurately
avoiding heating up the mixture. An oily residue was obtained
which was purified by gravity column. Elution with petroleum

20 ether/CH;Cl;/MeOH/aqueous 30% ammonia solution (5:4:1:0.1)
afforded 17 as a waxy solid: 40% yield; 'H NMR (200 MHz, CD:OD)
5.8.03 (d, J = 9.2 Hz, 1H), 7.67 (d, J = 2.2 Hz, 1H), 7.30
(dd, 0 = 8.8, 2.2 Hz, 1H), 4.05 (m, 1H), 2.95-3.34 (m, 5H),
2.46-2.59 (m, 6H), 1.99-2.20 (m, 3H), 1.48-1.52 (m, 1H). Anal.

25 Calculated for C3oHz2ClN30S,: C, 55.93; H, 5.44; N, 10.30.
Found: C, 56.01; H, 5.45, N, 10.11.

Example 11

30 5-[1,2]dithiolan-3-yl-pentanoic acid {6-[Ethyl-(2-methoxy-
benzyl)-amino]-hexyl}-amide (18)

0 \\/O

N
MNH/VW

§-S
35

It was synthesized from Ni—ethyl—Nl—(2—methoxy—benzyl)—hexane—



yl) -propane-1|, 3-diamne (15) (180 ng) (obtained from®6,9- dichloro-1, 2 ,3
, 4-tetrahydro-acridi ne and propane-1, 3-diam nefollow ng the procedure
descri bedwono@zsbiser et al. (see above) and purified byPCirasinoe/000049
chromat ography with a gradi ent systems3of CHod i/ MOH aqueous 30% ammoni a
(9.5:0.5:0.0 to 8:2:0.03): 70%yield, 1H NWR (200 MHz, CDCl 3) d 7.93 (d, J
1 Hz, IH), 786(d J =24 Hz, IH, 7.22 (dd, J = 9.0, 2.3 Hz, IH,
(t1,G-eigngner, (palEnty. @gpBiostiop AAL/IZT060022788 (3W02Mg, 117431, 95

9.

62
i“%@%%ﬂ%ﬁwﬁ‘@%uﬁﬁﬁ%ﬂﬁ%@%@%w

1

08 pdpcddurg. gadcriladd Fo72 1(ld, dnct @urllﬂzedl HYy ®gr28ityd,cyglumg. 9

Fegiiol (2250 (5 FWhagBefl (lopd Sufaly: Biloe2 Belrdiobi

1. 73’11 eth(en{ttzielplen@/glﬁ_omﬂ@t(qii/meou\a S (E8I%) n’lézmlmé( M+H)S<}lutlon
Cal cul dof d 2 6 9, V5;gN, 7
cu a%g 2% erCOHgg 7@56}@51@? }GQQOE? fll%é]@ie gNa B 5 79l u&ngi

45; H, I olan- 3-yl - pent anol c aC| d
(9- Ani né36 Hleddo- H, NMR 3(2010t1§HZah93@|Cdahc§| die ﬁ|237yl48retllwl D )ami ‘del §-8)

It was hesi z | uki
CHz2d 2/ ?glgseﬁgl/ thgII—V a%neetl)%sé ?{%%% ggnzmﬁll{g % Q@ afPfI exc %n%%ablesol id

foam 309D Q) - 1R- RER (620 3HEHz, 3@@)&1 8m091€d+ B= @9 He . Oiﬁﬁ 27.72
(d1g é% 2 43, H;i'D43—723§7(gEl %H*;H)9 2221§8¥t"'2g IH) 7 3. 20-3.83 ( ”1 @iﬂ)

3.
(
(
d
2.
4H)

2963 : (m 3H) 228 7.0 Hz,
oH), 2.85099. 2;9, 1H), 1.29-1.73 (m, 14H), 1.07 (t, J = 7.0 Hz, 3'.E-I) MS

(ESI*) m/z 453 (M+H)'. Anal. Calculated for Co4H4oN-0-5:: C,
63.67; H, 8.91; N, 6.19. Found: C, 63.79; H, 8.93, N, 6.17.
Examples 12-14

15 Compound 19 was synthesized according to the scheme below

CL(CH,)sNHBoc TFA
HO > NHBoc” "0 >
CHycl, HNT>"0 19¢

AN DMF, KOs N

19a 1eb A
, |
o)
WV\)J\NH/V\O
S-S N
19
25 Example 12
{2-[3-(1-dimethylamino-ethyl) -phenoxy] -ethyl}~-carbamic acid

ter-butyl ester (19). A solution of 19a was synthesized
following the procedure described for the corresponding (R,S) -
30 3-[[1-di- (°Hs) methylamino]ethyl]lphenol in: Ciszewska, Grazyna;
Pfefferkorn, Heidi; Tang, Y.S.; Jones, Lawrence; Tarapata,
Richard; Sunay, Ustun B. Synthesis of tritium, deuterium, and
carbon-14 labeled (s) n-ethyl-n-methyl-3-[1-
(dimethylamino)ethyl]carbamic acid, phenyl ester, (1)-2,3-
35 dihydroxybutanedioic acid salt (SDZ ENA 713 hta), an

investigational drug for the treatment of Alzheimer's disease.



(m 2H), 1.79-1.95 (m IH, 1.23-1.78 (m 7H); EIl MS mz 449 (M+) .

Cal cul ated for C22H28CIN 3052 : C, 58.71;, H, 6.27; N, 9.34; found C,

58.91; Hwoeo@fso3, 9.31. Exanple 10N - (9- Am no- 6- chl @CcoAT200&8000849

,4-tetrahydro-acridin-3-yl-nethyl) -24 [1, 2]dithiolan-3-yl-acetam de (17)
A solution of 16 (140 ng, 0.53 mmol) and [1, 2 ]dithiolan-3-ylacetic acid

(Chen, Yaun-Shek and Lawton, Richard G. An efficient synthetic route to 2-

(1, 2- dATHIRRanoS- iabakked c CREPOUNTS shoRadiekagaig card cadisde 1997,
derivatjyges. @@L%@h@dr@mqﬁée@ ﬁ%mo?z& YARm é’(then aﬁ&%ﬂ@') in

anhydr ous, under , ‘was cool ed to 00C an tioned with
1- (3- At hwlél?ﬁl’?b%r%wr)iéz%tlﬁ?} car bddmpad deahGdKded or30fe meEDE )L (113
my, 0. 5%dmpl 1n DR reacthon whxt Wis Masy Stdddedrakl RCHAK1 13 ofisn then
at roomterrperature for 2 hin the dark. Solvent was then evaporate

acctr ate} ynavBVaPAgakéani A (e e Rsttiraffanded| 3 residue whs cShtwsed

whi ch wasr e éd i ef, by rakaviyt Y& DhmiM. Eﬁdﬂl'cﬁ‘ﬂ wlrtta p@ﬁéiﬂ/@m}? RIS
2C 2/ Me (gg( gueous 30% anmpni a sol utlon (5:4 1) aff orded 17 as a waxy
#0%

sol i d: PBPE-a1 B NWETbo (Rie e%bo)afcﬁorgi%% teb as=anooip: 1993 7.67

(2d9533 = Lo P4 HAH |N‘MR 7 23113 g%;iz,J cgbl_c')&ﬁl %97222%0 i(:H) ,ngﬁao%l(({lnsmz"b :1H8 'H
) m H m -
Anal . cé”é‘%%r%%l fB‘r' cﬁi?zzd o (brcs,551H, gpexqhangeaple witho D:03g |

Fouod :4 @256¢,0 ;=He.9 b, hu)}03 . 2bl3 Fxammlesld, 2.20 (s, 6H),
1.93-1.99 (m, 2H), 1.44 (s, 9H), 1.35 (d, J = 6.6 Hz, 3H).

Example 13

15 3-[3-(1-Dimethylamino-ethyl)-phenoxy]-propylamine (19c) . A
solution of 19 (200 mg, 0.62 mmol) in CH.Cl.- (5 mnlL) was
additioned with TFA (trifluorocacetic acid) (1.5 mL) and

stirred at room temperature for 2 h. The reaction mixture was
evaporated in a wvacuum, the residue obtained was dissolved in

20 water, made basic by adding NaOH 2 N and then extracted with
CHCl; (3 x- 20 mL). Evaporation of the anhydrified solvent
afforded 19c as an o0il; quantitative yield, 'H NMR (200 MHz,
CDCls) 6 7.20 (t, J = 8.0 Hz, 1H); 6.72-6.88 (m, 3H), 4.04 (t,
J = 6.2 Hz, 2H); 3.12-3.22 (m} 1H), 2.91 (t, J = 6.6 Hz, 2H),

25 2.19 (s, 6H), 1.88-1.95 (m, 2H), 1.43 (br s, 2H, exchangeable
with D:O0), 1.34 (d, J = 6.6 Hz, 3H).

Example 14

30 5-[1,2]dithiolan-3-yl-pentanocic acid {3-[3-(1-dimethylamino-
ethyl) -phenoxy] -propyl}-amide (19) was synthesized from 19c¢
(150 mg, 0.67 mmol) and lipoic acid (210 mg, 1.02 mmol)
following the procedure described for 17, and purified by
gravity column. Elution with petroleun

35 ether/toluene/CH:Cl./MeOH/aqueous 30% ammonia solution
(6:1:1.5:1.5:0.01) afforded 19 as a waxy solid; 30% yield, H



5- [I,2]dithiolan-3-yl-pentanoic acid {6- [Ethyl- (2-nethoxybenzyl) -am no]
-hexyl} -amde (18) It was synthesized fromN -ethyl-N - (2-nmethoxy-benzyl)
- hexanel,wodn@nisoe3 ( pat ent applicati on PCT/1T03/0227) (B0@/1mmoe/a008® nmol )
and lipoic acid (350 ng, 1.70 mmol) {25l owi ng the procedure described for
17, and purified by gravity colum. Elution with a gradi ent of nobile phase-
petrol eum et her/tol uene/ CH 2C / Et OH aqueous 30% anmoni a sol uti on

(7:2: 1:NMBy, (30Q 9MHz4: @PGLe). 05)7 &4 of dedT 18 Bs2ab@axyHsal i 784%3%98 elmt, 1H
NMR (2 )d 4 48. (g 1H)y; o 7y18- 26 AH)zo 6..85-6. 99
(m ZFD%%S br bg t ,ﬂlexc%lazogea% r@ th D% 2 2@1 3(@3;‘L o Gf 5%‘53 64
(m |H51H)s,, 331@843,273H()m 24}4)0 22&133 (zn,57llqm 8H§32 28176(Ht R =22 4
Hz, £ 1. 82= 0 15295147 4 7 7 3H)/
M'S (ES 5 6Eq(z 7 H£ éﬁw RS Caﬁlé‘lglng%%d 5 6523 73N 8]qu 1H24673 67;
58. 94, NJ 6=1§ 6Fo d: 8H) 68 795 HESE) 3m/|sq 46117 (MER A éma@z— 14
Cormour@aﬂ@uy@@eéyme@t QN%%ordt:ng eiQ 4tzhe cher 5beiq0W6E§§fm' v 4 2-
[3- (1-di rret g/ am no- et hyl 8 enoxy] -ethyl car am ¢ aci ter utyl
ester (4ob§l.o% sBi ugidfr OF 19a8%as synt heS| zed fol |l owi ng the procedure

descri b@Qaglﬁ)Ieé hescpfresponding (R, S)- 3- [[1-di- (-H3) nethylam no]
ethyl] phenol i1n: G szewska, G azyna; Pfefferkorn Heidi; Tang, Y .S.;
Jones, Compeire: 2Garapat i tieehasd: 2 Supaginwstantee . sSyemaesedoef tritium
deqtoerl um and carbon-14 | abeled (s) -n-ethyl-n-nethyl-3- [1-

\\ 2
Do —— A e e
HEO ~ \rN\ CH{CH,) NHBoc H,00 = r N>« ~"~NHBoc TFA

: DMF, K,CO,

v CH,Cl,

/C H/ /\/NHz LA g:ojl/\’\//]\r“]' \,/\\/./NH\H e J\st
(o]

15 HCO EDC, DMF

Example 15

20 (3-{[1- (3-methoxy-phenyl)-ethyl]-methyl-amino}-propyl) -
carbamic acid ter-butyl ester (V). A solution of [1-(3-
methoxy-phenyl)-ethyl] -methyl-amine (IV) (Grethe, Guenter;
Lee, Hsi Lin; Uskokovic, Milan; Brossi, Arnold. Syntheses in
the isoquinoline series. Synthesis of 2,3-dihydro-4(1H)-

25 isoquinolones. Journal of Organic Chemistr 1968, 33, 491-
494) (320 mg, 1.9 mmol), (3-chloro-propyl)-carbamic acid tert-
butylic ester (370 mg, 1.9 mmol), K-CO; (260 mg, 1.9 mmol) and
a catalytic gquantity of KI in DMF (5 mlL) was stirred under
reflux conditions for 24 h. Evaporation of the solvent

30 afforded a residue which was purified by gravity column.
Elution with CHC1:/MeOH/aqueous 30% ammonia solution
(9:1:0.005) afforded V as an oil: 40% yield,lH NMR (200 MHz,
CDCls) 6,7.20 (t, J = 8.0 Hz, 1H); 6.74-6.95 (m, 3H), 5.38 (br
s, 1lH, exchangeable with D:0), 3.80 (s, 3H); 3.50 (q, J = 7.0

35 Hz, 1H), 3.13 (q, J = 6.2 Hz, 2H), 2.30-2.52 (m, 2H), 2.19 (s,
3H), 1.54-1.68 (m, 2H), 1.44 (s, 9H), 1.35 (d, J = 6.6 Hz,



(di net hyl am no) ethyl] carbam c acid, phenyl ester, (I)-2,3-

di hydroxybut anedi oi ¢ acid salt (SDZ ENA 713 hta) , an investigational drug
for the tweabemstosef Al zhei nmer's di sease. Journal of Labektirat20@eomosnds &
Radi ophar maceuti cal s 1997, 39, 651-668) (350 ng, 2.17 nmol) ,
(3-chloro-propyl) -carbamc acid terbutyl ester (420 ng, 2.17 mmol) and K
CB (300 ng, 2.17 mmol) in DVF (10 nmL.) was stirred under reflux conditions
for 24 3H) . Evaporation of the solvent afforded a residue which was purified
by gravity colum. Elution with CHC s/ MeOH aqueous 30% ammoni a sol ution
(9:1:0.02) afforded 19b as an oil: 65%yield, 1H MWR (200 MHz, CDA 3) d
.7.20 (Exagpre8l® Hz, IH); 6.79-6.89 (m 3H), 4.92 (br s , |H exchangeable
vvlthDO) 4.02 (t, J 6.4 Hz, 2H); 3.20-3.33 (m 3H), 2.20 (s, 6H),
193199(m2H),144 ,9H) 1.35 (d, J = 6.6 Hz, 3H). Exanple 13 3-

[ 3- 5 1- Wi hiA A et e)nylp)heei&cylj]-Pbramtlhafr#mm(pﬁ@@)-l,ﬁ-sbiamm of 19b
(200 ng(VQ 621&“@5% b?t%kggk' aﬁLB1Wa§ gpwt'%%ﬁﬂnl t%.%aqmmo% and
(trlfluoroacetlc acid and stirred at room t€nperat ur o % h

The reab¥Rohl ndxiht eitaSHewkpoliated |fmlal<3«7@émjrﬁh€t h@”qcé@ildma dﬂﬂ@ﬂi@%ﬁv\as
di ssol v [ t [ n ext ed with
CHO 3 Pgr [19(\9/3 Sﬁagﬁggggﬁgt ?é%xg d[?ue anhydr | f| e P@gnt eSz;f? gér:f:legc "9c as
an oil; quaﬁtptgFrvéHglveﬁdBOIﬁ RVR (HZO@HN/HZ3 Mol s3) 3dﬁ 7. 23)5(4 (@ T80 Hz,
|H)10 6. 8266H§H,§ () 3t 74 Qg 0L .3 &2 2':‘%3@2”5@4@@ (78) "‘9.122H§-91

: 6HZ) 1 88-1 ,
exchangéﬁm SH), 1 55— 1 67 (m, 2H + 2H exchangeab e with DO) 1.39
(d, J =7 Hz, 3H).

Example 17

15
5-[1,2]dithiolan-3-yl-pentanoic acid (3—{[1- (3-methoxy-
phenyl)—ethyl]—methyl—amino}—propyl)—amide (20) was

synthesized from V (130 mg, 0.59 mmol) and lipoic acid (240
mg, 1.47 mmol) following the procedure described for 17, and

20 purified by gravity column. Elution with petroleum
ether/CH,Cl,/EtOH/aqueous 30% ammonia solution
(5.5:3.5:1:0.015) afforded 20 as a waxy solid; 55% yield, 'H
NMR (200 MHz, CDClz) o6 7.23 (t, J = 7.8 Hz, 1H); 6.75-6.90 (m,
3H), 6.56 (br s, 1H, exchangeable with D:0); 3.79 (s, 3H);

25 3.47-3.58 (m, 2H), 3.05-3.25 (m, 4H), 2.37-2.45 (m, 3H), 2.20
(s, 3H), 2.03 (t, J = 7.2 Hz, 2H); 1.82-1.97 (m, 1H), 1.38-
1.73 (m, 8H), 1.34 (d, J = 6.4 Hz, 3H); MS (ESI") m/z 411
(M+H)". Anal. Calculated fofr C-H3N:0:S-: C, 61.42; H, 8.35; N,
6.82. Found: C, 61.65; H, 8.36, N, 6.81.

30

Example 18

WNH’\/\NH
35 S

Cl



with D20, 1.34 (d, J = 6.6 Hz, 3H) . Exanple 14 5- [1, 2

] di thi ol an-3-yl -pentanoic acid {3- [3- (1-dinethylam noethyl) -phenoxy]

- propyl } werma#s(d) was synt hesized from 19c (150 ny, @ecédATrmeabjooend
lipoic acid (210 ng, 1.02 mmol) foll &% ng the procedure described for 17,
and purified by gravity colum. Elution with petrol eum ether/tol uene/ CH

2C 2/ MeOH aqueous 30% ammoni a solution (6:1:1.5:1.5:0.01) afforded 19 as a
waxy sobtEhichenyieyt;pamhivR{e0eciEz, [ COA-B)akcr-122 (3, 4tet Balydin- | H) ;

6. 78- 6. 0 62

(m Qgr‘%% %%l%m?@%ﬁobﬁré%* e iz was oS8l SaRirs 52

7. (2B ;md, 81- 21 0mpol ) 3Epd B 651b,fé&—(2my14[1d)e]f1thn4ﬁc( Gecil {3BDH ntc_lz,, 3H)

; M S S 1 a te Q [.LH3-N 2 2

S, () e Mty APl G AR LR BN B2 oy

15- 57 @%bﬁh@dz bYWa§1§§ht h@@nrzvelatszgmp@wng 3 utthens c et bedeow MetExanpl e

15 (3- {e«EﬂerkéHJ@l:[ hers Q%E)éloh] ethyl] s gne t hyl %’pﬁﬁ’ - pr pyI car bam c
SO nmet ho -ettJh

acid ter-b ester ution o [I -(3- Xy - phenyl
t hyl - and ﬁe3( W2 ebhe) afdprded 1Ae, aplsia [Wary Uskbkdyi &0%M ¥ el d Br ,

ol dscbegonsy U ropuina sy Lo Spther ol s e

2.2 Hz, 1H),

10 7.23 (d, J = 1.8 Hz, 1H), 7.09-7.11 (m, 1H), 6.91 (t, J = 3.6
Hz, 1H), 6.76-6.78 (m, 1H), 6.05 (br t, 1H, exchangeable with
D:0); 3.48-3.52 (m, 4H), 3.02-3.05 (m, 2H), 2.85 (t, J = 6.6
Hz, 2H), 2.71-2.76 (m, 2H), 2.25 (t, J = 6.6 Hz, 2H), 1.71-
1.90 (m, 10H); MS (ESI') m/z 456 (M+H)*. Anal. Calculated for

15 CzsHz0C1N3OS: C, 65.84; H, 6.63; N, 9.21. Found: Cc, 65.61; H,
6.65, N, 9.18, |

Examples 19-20

20 Compound 23 was synthesized according to the scheme below

O

HN"N""NH, HN/\/\NHJK/\/E
s
~ N)\ ~ )\

(e} Cl DCI, DMF O N™ ~CI

25
22 23

Example 19

30 Ni~(2—Chloro—6,7—dimethoxy—chinazoline—4—yl)—propan—l,B—
diamine (22). A solution of 2,4-dichloro=-6, 7~
dimethoxychinazoline (1.0 g, 3.86 mmol) in 20 mL of anhydrous
THF (tetrahydrofuran) was additioned with propanediamine (0.57
g, 7.72 mmol) and stirred at room temperature under N-. for 16

35 h. After evaporation of the solvent the residue obtained was

purified by flash chromatography with mobile phase gradient



494) (320 rug, 1.9 mmol) , (3-chloro-propyl) -carbamc acid tertbutylic
ester (370 ng, 1.9 mol ), K2CAB (260 ng, 1.9 mml) and a catalytic quantity
o f K I iwoDMse/gbo4l) was stirred under reflux conditi oReTIDZ00&E00049.
Evaporation o f the solvent afforded 2 resi due which was purified b vy
gravity colum. Elution with CHO 3/ MeOH aqueous 30% anmoni a sol ution
(9:1:0.005) afforded V as an oil: 40%yvyield, 1H NWR (200 MHz, CDC 3) d

. 7.20 (QH:C1l.AM800/ &guedth; BT 4-abm@miEm s3HpLibn38($br:8 ,td HO:@xchangeabl e

Sy o Rrerad (e 39 adsBdutd By laff d) afosid thediiE Rl
1A3r5m E ﬂ(BO]O :M}ﬁz,g a:zcam) 5.. sEdanploe Js|6 NI - e[xbha(r@é&?ﬂ{@;)élyltnhm_‘ﬁ ) I-7en][3¥l) ]m .
(230 ys’o 5P hngr )99an§ TgLKB('l '3 é%/ 1524 ﬁ‘%ﬂm%sv&% gﬁgv vun7n784t

pr oéeduhe, C@é)CA‘Iiﬁ)eIiO‘Ffﬁ)I’llng, gREni i 1adbve.§bel(d, 2H) NNER 6200 bvHz;,, (ZH;I 3)

d 7.27 é»%%ak%ea%oﬂ%@'ﬂg6 80-6.97 (m 3H) 3.85 (s, 3H); 3.54 (g, J =

6.6 Hz 2H), 2.30-2.58 (m 2H), 2.25 (s, 3H),
1.55-1.67 (m 2H + 2H exchangeable with DO, 1.39 (d, J =7 Hz, 3H) .
Exanpl &; pﬁr’? % 2 ]dithiolan-3-yl-pentanoic acid (3- { [1-

(3- rrethoxy eny -ethyl] -nethyl-amno}-propyl) -amde (2 0 ) was

synt hesi zed fromV (130 ng, 0.59 mmvl) and lipoic acid (240 ng, 1.47 mol)

fohlhow 0oy £ hey praceoure geseribed for 17, and; g [3- (2-chloro-6, 7-
dimethoxy-chinazoline-4-ylamino)-propyl]-amide (23) was
synthesized from 22 (400 mg, 1.35 mmol) and lipoic acid (556
mg, 2.70 mmol) following the procedure described for 17, and
purified by gravity column. Elution with mobile phase

15 petroleum ether/toluene/CH:Cl,/MeQH/agqueous 30% ammonia
solution (5:4.5:0.5:0.008) afforded 15 as a waxy solid: 30%
yield; 'H NMR (300 MHz, CDCls) §.7.51 (br s, 1H exchangeable
with D:0), 7.36 (s, 1H), 7.14 (s, 1H), 6.32 (br s, 1H,
exchangeable with D:0),4.06 (s, 3H), 4.01 (s, 3H), 3.72-3.75

20 (m, 2H). 3.47-3.63 (m, 1H), 3.43-3.46 (m, 2H), 3.13-3.23 (m,
2H), 2.41-2.52 (m, 1H), 2.33 (t, 2H), 1,44-1,96 (m, 9H); _MS
(ESI*) m/z 485 (M+H)*, 507 (M+Na)'. Anal. Calculated for
C-1Hz9C1N4O3S2: C, 52.00; H, 6.03; N, 11.55. Found: C, 52.231;
H, 6.15, N, 11.67

25
Example 21

5-(R)-[1,2]dithiolan-3-yl-pentanoic acid ([3-(6-chloro-1,2,3,4~
tetrahydro-acridin-9-yl)amino]-propyl}-amide (24) was
30 synthesized as described for the corresponding racemic
compound (7) from R-(+)-1,2-dithiolan-3-pentanocic acid and

presents the same spectroscopic and chemical-physical



purified by gravity colum. Elution with petrol eum ether/CH

2C 9/ Et OH aqueous 30% amoni a solution (5.5:3.5:1:0.015) afforded 2 0 a s a
waxy sol iwp 286&3esy04¢l d, 1H NVR (200 MHz, CDA 3 ) d 7. 23PCTAT2006700008 Hz,
IH; 6.75-6.90 (m 3H), 6.56 (br s , 29H, exchangeable with D 20 ; 3.79 (s,
3H); 3.47-3.58 (m 2H), 3.05-3.25 (m 4H), 2.37-2.45 (m 3H), 2.20 (s, 3H),
2.03 (t, J =7.2 H, 2H); 1.82-1.97 (m IH), 1.38- 1.73 (m 8H), 1.34 (d, J
= 6.4 rghamdgtepiEIES " ) mz 411 (MH) + . Anal. Calculated for C H 34N
OS: C, 61.42; H, 8.35 N, 6.82. Found: C, 61.65; H, 8.36, N, 6.81.
Exanpl e 1 85-thi of en-2-yl -pentanoic acid [3- (6-chloro-1, 2,3

. 4-t et rBR§EPbACE? di n- 9-yl amino) -propyl] -anmide (21) was synthesized from
15 (350 ng, 1.21 mmol) and 5-thiofen-2-yl-pentanoic acid (334 ny, 1.82
mrol ) follow ng the procedure described for 17, and purified by flash

chr omat ography. Elution with petrol eum ether/CH 2 2/ MeOH aqueous 30%
ammoni a solution (6:3.5:0.5:0.007) afforded 21 as a waxy solid; 80%yield,
1H NWR (200 MHz, CDCl 3) d 7.96 (d, J = 8.8 Hz, IH), 7.88 (d, J = 2.2 Hz,
IH) , 7.23 (d, J =1.8 H, IH, 7.0%7.11 (m IH, 6.91 (t, J = 3.6 Hz,

IH, 6.76-6.78 (m IH), 6.05 (br t ,JIH exchangeable with D20 ; 3.48-3.52
(m 4H), 3.02-3.05 (m 2H), MW’ 2H), 2.71-2.76 (m 2H),
2.25 (t, J = 6.6 Hz, 2H) . (m 10~ M S (ESI+) mz 456 (MtH) + .
Anal . Cal cul ated for CC Cr\:ll, . C, 65.84; H, 6.63; N, 9.21. Found:

C, 65.61; H,
5-(tetrahydrithiofen)-2-yl-pentanoic acid [3-(6-chloro-

1,2,3,4-tetrahydro-acridin-9-yl) amino] -propyl}-amide (25) was
synthesized as described for the preceding compounds from 6-

10 (2-tetrahydrothienyl)~valeric acid (Kursanov, D. N. Ionic
Hydrogenation and Related Reactions. Harwood Academic Pub.
1985) and from Nl—(6—chloro—l,2,3,4—tetrahydro—acridin—9~yl)—
pbropane-l,3~diamine following the procedure described for 17,
and purified by flash chromatography. Elution with petroleum

15 ether/CH,Cl:/MeOH/aqueous 30% ammonia solution (5:4.5:0.5:0.05)
afforded the product as a waxy solid; 10% yield, 'H NMR (200
MHz, CDCls) & 7.98 (d, 1H), 7.72 (d, 1H), 7.28 (4, 1H), 6.05
(br t, 1H, exchangeable with D-0), 5.07 (br t, 1H,
exchangeable with D:0), 3.48-3.52 (m, 3H), 3.27-3.31 (m, 2H),

20 2.85-3.16 (m, 4H), 2.71-2.76 (m, 2H), 2.27-2.41 (m, 3H), 1.51-
1.90 (m, 15H); MS (ESI') m/z 460 (M+H)'. Anal. Calculated for
CesH34CIN30S: C, 65.26; H, 7.45; N, 9.13. Found: c, 65.71; H,
7.55, N, 9.41.

25 Example 23

Determination of inhibiting power on HUAChE and BChE

The activity of the compounds examined, expressed as ICzp, was
30 assessed according to the Ellman spectrophotometric method

[Ellman G.L., Courtney K.D., Andrei V., Featherstone R.M.

Biochem. Pharmacol. 1961, 7, 88-95] on human recombinant



6.65, N, 9.18. Exanples 19-2 0 Conpound 23 was synthesized according to
the schene bel ow 22 23 Exanple 19 Nl1- (2-Chloro-6,

7- di met howp-2oév/0semsl i ne-4-yl) -propan-1, 3- diam ne (22pCcTATR06/M0008N Of 2

, 4-di chl oro-6, 7- dimethoxychinazolinm® (1.0 g, 3.8 6 nmmol) in 20 nL of
anhydrous THF (tetrahydrofuran) was additioned wth propanedi amne (0.57 g
, 7.72 mmol) and stirred at roomtenperature under N for 16 h . After
evapor aBrefyothohénsetesatet hdEr€si dide lolit.di)ned AGKE pwi f i eaadhE Y | ashd

Col ot o L6 P68 S 3 Car ot ny b2 5L a BoNT: TTebh i BT FeruBls 0

dec; 1HTNRR (B8O MM2luebd Bjpdes8nBl (Hire s ;nhh:blem:hanmbéletmthoﬁﬁ@

3 105 15°0ne 25t to e P st deiRt®y S sgh Rigesir oThecn b

0) 2 E%Qﬁﬁl ef2ows- l{lsﬂepgn]idmthmeaanr@myehtpenEanhl anadlu@bl[l&-at@Z chl or o- 6,
7- di nmet hoxy-chi nazol i ne-4-yl am no) -propyl] -amde (23) was synthesized
from22 (400 ng, 1.35 mmol) and lipoic acid (556 ng, 2.70 nmol) follow ng
t he proéeBbfe2dedehilbddiner atiaindy pouri himmdnbyegoabiinpntolnonE Editden

W t h rmgbhg @p@ﬁehgﬁgﬁoggymnet her/tol uene/ CH 24 2/ MeOH aqueous 30% anmoni a

sol ution A 5050008 —afforded—tb—as—arwrar—seti-d—30%
Compound ICss AChE (M) ICsy BChE (M)
1 (9.70 + 0.36) 107° (4.75 + 0.18) 107"
2 (6.96 + 0.45) 107° (1.20 + 0.06) 107"
3 (3.52 + 0.22) 1078 (5.04 * 0.32) 107°
4 (3.84 + 0.23) 107° (1.48 + 0.35) 107°
5 (3.01 + 0.15) 107 (3.24 + 0.29) 1077
6 (3.27 £ 0.13) 1078 (8.58 + 0.57) 107°
7 (2.53 * 0.16) 107'° (1.08 + 0.25) 107°
24 (2.30 £ 0.15) 107%°
8 (2.32 + 0.23) 1077
17 (2.15 + 0.08) 1077 (2.58 + 0.06) 107°
15 (2.15 + 0.08) 107® (2.58 + 0.06) 10°°
Tacrine |(4.24 + 0.21) 1077 (4.58 + 0.30)107"
LA > 1073 > 1073
21 (2.66 + 0.23) 107° (3.06 + 0.07) 107®
18 (2.56 = 0.08) 1077 (2.49 + 0.11) 107
19 (2.52 + 0.17) 107° (8.24 * 0.65) 107°
20 (7.41 + 0.37) 107° (3.98 + 0.24) 1077
23 (1.92 + 0.25) 107*

10 Example 24

Inhibition of B-amyloid aggregation (1-40) induced by human
recombinant AChE

15 The inhibiting activity on the aggregation of the f-amiloid



d; 1H NWMR (300 MHz, CDCO 3) d .7.51 (br s , IH exchangeable with D20,

yi el .

7.36 (s, IH, 7.14 (s, IH, 6.32 (br s, IH exchangeable wth D20, 4 .06
(s, 3H), woQdogmspo43H), 3.72-3.75 (m 2H). 3.47-3.63 (m PCHIT2086/dB0B. 46 (M
2H), 3.13-3.23 (m 2H), 2.41-2.52 (m31lH), 2.33 (t, 2H), 1,44-1,96 (m 9H);

IVB(ESI+) rﬂz 485 (NH—i) +, 507 (MtNa) + . Anal. Calculated for CIH 9O N
40BS? ,603 N, 11.55. Found: C, 52.231; H, 6.15, N,

11. 67 E?&PEP§621¥54%r§lnqq?qq ﬁYthhmhanI@cyh&pﬁmkaﬂaunﬂacwﬂs[aetected
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(7) fro P+l M. ii Brirsresis- pfé.n;t afevciadi d and phegesbsot ha/ sape
spect romqnbadanaggb@gh%%nphxaaﬁekah% %}nst %C%ﬁfgﬁaﬂg.lu@esgerase
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, 4- tetrabydegaaﬁ:bndaﬂngy%n inrepane- 31 ,3-diamne follow ng the procedure
descrl bed for 17, and purified by fl ash chromat ography. Elution with
petrol eum et her/ CH 2C 2/ MeOH aqueous 30% anmoni a sol ution (5:4.5:0.5:0.05)
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Compound [] 100 M . $ of inhibition + SEM
Tacrine < 5

LA <5

LA + Tacrine 15 + 6

15 25 + 5

LA + 15 30 + 7

24 68 + 3

21 . 24.1 +

23 - 32.1 %

18 16.8 + 2.2
19 | 9.0 + 6.6
20 15.6 + 7.8
7 61.8 + 0.8

In 7 the ICsy value was also determined, which was 45.0 + 14.6
UM (Rosini M. et al. J Med Chem 2005, 48, 360-363)

15 7 proved to be only 3 times less powerful than propidium, one
of the most powerful inhibitors of AChE-induced Ap40
aggregation (Bartolini, M.; Bertucci, C.; Cavrini, V.;
Andrisano, V. b-Amyloid aggregation induced by human
acetylcholinesterase: inhibition studies. Biochem. Pharmacol.

20 2003, 65, 407-416) ; propidium presents an ICsy value of 12.6 =+
0.5 pM. Moreover, 7 and its enantiomer 24 proved to be
significantly more powerful than other classic AChE inhibitors

approved for the treatment of AD (Bartolini, M.; Bertucci, C.;



MHz, CDCl 3) d 7.98 (d, IH), 7.72 (d, IH), 7.28 (d, IH, 6.05 (br t , IH,
exchangeable with D O) 5.07 (br t , IH exchangeable with D20, 3.48-3.52
(m 3H), Wo026echsBily3(m 2H), 2.85-3.16 (m 4H), 2.71-2. 7@ctmr2086Meood. 27- 2. 41
(m 3H), 1.51- 1.90 (m 15H); MS (ESk2+) mz 460 (MrH) + . Anal. Cal cul ated
for C25H34CIN3Cs: C, 65.2 6 ; H, 7.45; N, 9.13. Found: C, 65.71; H,
7.55, N, 9.41. Exanple 23 Determination of inhibiting power on HUAChE and
BChE The2¥ELPdit Y -of A icameountls esdear Aved, o iek prassegh @ison Cindicedsby
assesseguaggor di ‘ ect r.aphat.anetri c thod [ElLman G . L.,
Courtney K .ngégﬁﬁéﬁﬂéﬁ%g%%at %?gfonéggngbﬁgﬁﬁgocﬁgﬁglﬁﬁarna b??h%@6l, 7
, 88- 95FGKMAGRAN PEESnbIPRantadeti6dhol i nesterase (E. C . 3.1.1.7) (AChE or
HUAChE) and butyryl cholinesterase (E.G 3.1.1.8) (BChE) from human serum
The %CSO val ues represent the inhibitor concentrations necessary to reduce
t he Bnz§atPeeaébivity b y 50% and are the nean of two i ndependent
measurenents, each in duplicate. Table 2 . Inhibiting activity on human
reconmbi nant AChE and on_BChE from human serum Exanpl e 24 I nhibition of

b- anyl oP&t85HEE5LPBN qRL- B0% iatducsd Bgchanaamr ecenbd AartheAChE Thet ion

i nhi bi t tRgs@ghtVi on e £9a6] f e b-am.l oi dpeptide - 40

i nduced b hunan(fgéong%%aﬁggﬁéhE mégqﬁgtg%?egqﬁggkcg fﬁﬁ&??nﬁ?é%%l?éﬁhod
based oﬁugﬁélﬁée fPPRitentavi M foymar i@t | neondernBegt uchie, @QatGavriaf, V.

Andrd saBfizyMe-ibhibitor interaction, the binding sites and the
quantitative efficacy of the bond, expressed by the K;. The K;
describes the state of equilibrium between a free enzyme (in
the particular case human recombinant AChE), an inhibitor (in
the particular case the compound 7) and the enzyme-inhibitor

15 complex, representing the constant of dissociation of ‘the
enzyme-inhibitor complex. To obtain an estimate of the
competitive inhibition constant Ki, the Lineweaver-BRurk method
was used. For each concentration of the compound 7 (interval O
— 0.344 nM) the enzymatic activity was assessed with the

20 wvariation of the acetylthiocholine substrate concentration
(111-550 uM). The data obtained were plotted on a graph
according to the Lineweaver-Burk method, that is indicating
the reciprocal of the enzymatic wvelocity (1/v) as a function
of the reciprocal of the substrate concentration (1/[ACTh].

25 The Lineweaver-Burk graphs concerning TC (tacrine) inhibition
(not shown) and 7 both show straight lines with increasing
slopes in which may be noted a wvariation both of the value of
Vmax and of K, in the presence of increasing concentrations of
inhibitor. This behaviour indicates a mixed type of

30  competitive inhibition, which implies a significant
interaction of the inhibitor both with the free enzyme and

with the acetylated enzyme.

The inhibiting behaviour of 7, as deduced from Figure la, is
35  very similar to that shown by some known bis-

tetrahydroaminoacridine inhibitors of AChE. These compounds



Anyl oi d aggregation induced by human acetyl cholinesterase: inhibition
studi es. Biochem Pharnmacol. 2003, 65, 407-416). The conpounds were tested
at a fi xesocommmsmissati on of 100 nmM and t he val ues of thec¥rmos/miovion of
AChE-i nduced A b40 aggregation are gi3en in Table 3 . Table 3 . Inhibition
of AChE-induced A b40 aggregation In 7 the IC50 val ue was al so determ ned,
which was 45.0 + 14.6 nM (Rosini M. et al . J Med Chem 2005, 48, 360-363)
7 provelifd FémyAlbpn@otisins widss towerdtd 1 ytion pidpbeiushepae of tkbeorost
power f ulyhmhi 3 § or s, of., AChE- o A b40 aggregatjan (Bartolini, M;

Bert ucc!A,Ch% /&méavélf%i Fh\?gg‘%iﬁ%%%s‘?ﬁo?y Vi l‘f-%%ﬁzﬁ}‘l%oijdl g BRchABGERd by
human a€ét ¥ aHeldchestrer asePanghi Bi.t Pon Shiidises. mHRi;ocheracRharmpgolongdd03,

65, 4071416)5.iRi0Rys¢i um pr 0 value.of 12.6 + 0.5 nM_. Mreover,
7 and its enant ilg%gf?? 'pr%\?/%gis?osggéé:?gnf’ﬁlggﬁtllvﬁ’m?rnéj pOREr 2 € t RAR~ ot her
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2003, 65hemo7-1P9, BEXanpl2s 5 Da@rdiinarron ahetske wséhDhs neehanismband of
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6 y

ef ficacyeghekBarRANG,, %ﬁ@r5§§§gh%¥aﬁh%n§%high%i§eiof the enzyme.

l®)

The values of the slopes of the lines shown in figure la were
then plotted on a graph as a function of the concentration of
7 (Figure 1b) or of TC. The intercept on the axis of the

15 abscissas of the line obtained gives the wvalue of K; for the
compound examined, that is for 7 or TC, which is respectively
Ki = 0.155 £+ 0.046 nM or K; = 0.151 + 0.016 M.

Example 26
20
The toxic effects of the compounds LA, 7 and 15 were first
determined with the colorimetric MTT assay in SH-SY5Y cells
similar to human neuronal cells, as described by Mosmann et
al. (Mosmann, T. Rapid colorimetric assay for cellular growth
25 and survival: application to proliferation and cytotoxicity
assays. J. Immunol. Methods 1983, 65, 55-63).

The measurements were taken with a spectrophotometer (TECAN®,
Spectra model Classic, Salzburg, Austria) at a wavelength of
30 405 nm. The cellular viability was expressed as a bercentage
of control cells and calculated by the formula F./F.. x 100,

where F. = absorbance of treated neurones and F.. = absorbance

of non treated neurones.

35 The SH-SY5Y cells were routinely grown at 37°C in a humidified

incubator with 5% CO- in Dulbecco’s modified Eagle’s medium



describes the state of equilibriumbetween a free enzyme (in the particular
case human reconbi nant AChE), an inhibitor (in the particular case the
conpound woloandodsse enzyme-i nhi bitor conplex, representcmgriceomonst ant of
di ssoci ati on of the enzyne-inhibitor 3onplex. To obtain an estimate of the
conpetitive inhibition constant Ki, the Lineweaver-Burk nethod was used.

For each concentration of the compound 7 (interval 0 - 0.344 nM the .
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reci procal of the enzymatic velocity (1/v) as a function of the reciprocal
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deduced fromFigure la, 1s very sim own b .
bi st et r ahydr oani noacri di ne inhibitors of AChE. These conpoundsbi nd
simg tapgeMsly whth the catalytic and peripheral sites of AChE and are

characteri sed by an enzyne inhibiting mechani sm

The intracellular antioxidant activity of LA, 7 and 15 was
evaluated by measuring the formation of intracellular reactive
oxygen species (ROS) evoked by exposure of SH-SY5Y cells (the
15 cell cultures were treated as described in example 26) to ter-
butyl hydroperoxide (t-BuOOH), a compound used to induce
oxidative stress. The formation of intracellular ROS was
determined using a fluorescent probe, DCFH-DA, as described by
Wang H. et al. (H. Wang, J. A. Joseph, Free Radic. Biol. Med.
20 1999, 27, 612).

An interval of concentrations of the tested compounds was used
which would not modify their cellular viability (0.1-50 uM for
LA and 7; 0.1-5 uM for 15). As shown in Table 4, the treatment
25 of SH-SY5Y cells with LA showed a significant decrease (p <
0.01) of ROS formation only with the highest concentration
used (50 upM), while the treatment with 7 produced an
inhibiting effect in ROS formation which depended strongly on
the concentration of 7. Significant inhibiting effects were
30 obtained with concentrations of 7 of 5 w (p < 0.01), 10 uM
and 50 puM (for both p < 0.001). When treated with 15 (0.1-5
HM), the cells did not show any difference as regards ROS
formation. Taken all together, these results showed that the
compounds LA and 7 do not influence cellular vitality, whereas
35 15 has a neurotoxic effect. Moreover, LA and 7 (but not 15)

are able to protect the neuronal cells against ROS formation
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5 79.50 + 8.06 61.67 £ 9.02% 82.50 £ 7.78
10 | 74.33 £ 3.51 |51.25 + 9.21%%* tox”
50 | 58.50 # 9.19% | 30.50 + 9.04%* tox”
| The results are expressed as the percentage increase of
5 intracellular ROS determined by the treatment with tert-butyl
hydroperoxide. Data are reported as the mean * SD f(standard
deviation) of three tests independent of one another (treated
against not treated; *p < 0.01, **p < 0.001). “tox =
cytotoxicity.
10
Example 28
Assay for the analysis of BACE activity
15 Materials
BACEl (B-secretase) purified and expressed in Baculovirus in
50 mM Tris'HC1 (PH=7.5), 10% glycerol (5 Units)
20 Substrate: Rhodamine—EVNLDAEFK—quencher (750 nM in 50 mM
ammonium bicarbonate)
Reference inhibitor: peptide derivative of statin (H-Lys-Thr-
Glu—Glu—Ile—Ser—Glu—Val—Asn—[Statina(35,4S)]—Val—Ala—Glu—Phe—
25 OH) (concentration interval: 70-6 nM)



where F - = absorbance of treated neurones and Fr.r = absorbance of non
treated neurones. The SH SY5Y cells were routinely grown at 37 0Cin a
hum di f i ewloizoeuisedssr with 5% CO in Dul becco's nodi fied Baghe096/000049
medi unsuppl enented with 10% foetal caléf serum (FCS), glutamine 2 inM
penicillin UnL and streptonycin 5 0 ng/nm.. A s shown in Figure 2 , the
treatnent o f SH SY5Y cells with LA and 7 (0.1-50 nM) did not lead to
variations in cellular viability. On the contrary, the treatnment o f
SH- SY5Y »cell ' 15 =(:0..17 20 r gdyced strong decrease o f cellular
Y p&% v R = g
viability £ rbggﬁggntPgtF%hgoggm%%pﬁﬁﬁfgéﬁbF%h§'§ 0 MM (99% . Exanple 27
The intracellular antioxidant activity o f LA, 7 and 15 was evaluated b y
measuri g &he g (o) f. Nty | ul.ar _reactive oxygen species (ROS)
evoked b y exSSSEIEgt"% %t%ﬁ-'S\?S\? %Pe%osﬁmécc%altecul tures were treated as
desc?ibed in exanple 26) to terbutyl hydroperoxide (t-BuOOH) , a conpound
used t 0 1hRAYEE QX ive stress. The formation o f intracellular ROS was
deternineg u5|ﬁg{§%?ﬁbbrescent probe, DCFH- DA, a s described b y Wang H
et al. (H wWang, J . A . Joseph, Free Radic. Biol. Med. 1999, 27, 612) . A
n interyaho2ok1ean i 0o .1 he. tested. comounds was used which would
not nndifyotﬁgi% c§$$%$§§ vﬂ%%?%%t@e%%.fgfﬁtﬁﬁgﬁﬁprﬁﬂg5ﬁi 7 Pzt sioni f or
15) . ASd4shawn 2emsiabd 60 nrhe treatnent o f SH SY5Y cells with LA showed
a significant decrease (p < 0.01) o f ROS formation only with the highest

concentration
Cliniplate black multi-well plate (96 wells)

Analysis protocol

15 1. 20 pL of substrate were added to 20 uL of the compound to
be tested (or to the buffer if preparing the control well)

2. To start the reaction, 20 UL of BACEl enzyme were added
to the well.
20
3. The mixture was incubated at 37°C for 60 minutes.
4, 20 pL of the solution were added to stop the reaction.

25 Then the fluorescence signal was read.

Results

BACE activity was measured with a fluorimetric analysis method
30 using a multi-well spectrofluorimeter. The peptide substrate
of the analysis mimes the APP protein which is the natural
substrate of BACE. The synthetic substrate contains two
groups: a group that donates fluorescence (a derivative of
rhodamine, D) and a group that quenches fluorescence, A. The
35 weakly fluorescent substrate becomes highly fluorescent after

the enzyme cut; the increase in fluorescence is 1linearly



used (50 M), while the treatment with 7 produced an inhibiting effect in
ROS formation which depended strongly on the concentration o f 7 .

Si gni fi cawO 2006nisbo4si ng ef fects were obtai ned with concemCraroansoooss 7 o f
5mMM(p <0.01), 10 mMand 50 nM (for37both p < 0.001). Wien treated with 15

(0.1-5 MM ), the cells did not show any difference as regards ROS

formation. Taken all together, these results showed that the compounds LA
and 7 d&Hatdhfludhee spsddilef ntidatdlysisher eas 15 has a neur ot oxi ¢
effect. Mreover, LA and 7 (but not 15) are able to protect the neuronal
cells against ROS formation; 64% inhibition) . Table 4 mM % intracel |l ul ar
ROS LA An3W;ige. <38l #halty8bs 000nQidboBs. 0dndubahbod. ti88:2%0 2i¥Ntd%,75
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The intensity of the fluorescence signals with and without the

10 inhibitor were compared and the bercentages of inhibition due

to the presence of growing concentrations of the compound to
be tested were calculated with the following expression: 100-
(IFi/IF, x 100) where IF; and IF, are the intensities of the
fluorescence signal obtained for BACE-1 respectively in the

15 presence and absence of the inhibitor. The inhibition curves

were obtained for each compound by plotting on a graph the

inhibition percentages obtained with respect to the logarithm

of the inhibitor concentration. The linear regression

parameters were determined and, when possible, the value of

20 ICs0 was extrapolated (GraphPad Prism 3.0 GraphPad Software

Inc.).

To demonstrate the validity of the assay, a reference

inhibitor (a peptide derivative of statin) was diluted in

25 wvarious concentrations in the reaction wells (ICs, =18 nM).

The value of ICsy was calculated using GraphPad Prism software.

The BACE-1 activity was inhibited by 7 in a concentration-

dependent mode at nanomolar concentration levels. Table 5

30 shows the ICsy value of 7 and of the drugs currently used for

the treatment of AD. Among these, only Donepezil showed a BACE

inhibiting strength comparable to that of 7.
Table 5

Compound ICsy (nM)on BACE Range of

concentration (nM)

7 ‘ 69.7 760-8
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Example 28

In order to check the efficacy of 7, 19, 20 and 18 in
5 improving the degeneration due to AD, these compounds were
administered to anti-NGF mice.

This animal model (anti-NGF) (Ruberti F, et al., J Neurosci
2000, Vol. 20, pp. 2589-2601) presents a phenotype highly
10 similar to AD in man. In particular, the model consists of a
transgenic mouse which eXpresses antibodies for the nervous
growth factor (NGF), and consequently shows an extensive loss
of neurones in the cortex, formation of B-amyloid plaques and
of intracellular neurofibrillary tangles, as well as
15 Dbehavioural dysfunctions. In particular, in order to produce
anti-NGF transgenic mice (AD11), the wvariable regions in the
light and heavy chains of the anti-NGF monoclonal antibody
aDll were linked to the constant human regions k and vy1, to
give the man/rat chimeric antibody aDll, and they were then
20 placed under the transcriptional control of the promoter of
the precocious region of the human cytomegalovirus (CMV). Mice
expressing functional anti-NGF antibodies (AD11 mice) were
obtained by crossing mice that expressed the light chain (CMV-

VK aDll) with mice that expressed the heavy chain (CMV-VH
25 aDll).

The dose (expressed in mM of solution) was chosen in order to
demonstrate that the efficacy of these compounds is better

than that of the compounds from which they are derived. For



Results BACE activity was neasured with a fluorinmetric anal ysis nethod
usirng a multi-well spectrof luorinmeter . The peptide substrate o f the

anal ysi s worres/dsbe3 APP protein which is the natural subgtrarmoeodooBACE. The
synthetic substrate contains two grou¥s: a group that donates fluorescence
(a derivative o f rhodar aine, D) and a group that quenches fl uorescence,
A . The weakly fluorescent substrate becones highly fluorescent after the
enzyme &lis t¥rasorcr¥emeqihnf | (kheesoenmeric Lhaeastyaekated sty the speed o

f prote anal ons (J pcubation tinme: 60Q
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f the conpound to b e tested were calculated with the follow ng exyg;ressmn

100- (IFi/IF o x 100) where IFi and IFO are the intensities o f the

fl uor es¥@REEVETgnatoolstssiarsd the BAGEIL r espectibvelipn not hqw&%enﬁélénd
absence (9,afy Lheninhiiki t oy, 4190 .cur were obt aj ned each
corrpound h'y pl ot nlg on & a-g?r}%pdnr{]%ge bt t?% er c8h Bgese Fa&h@ﬂlﬁnh
r espect 2€d % héWodar ietsrhuste titet rﬁheblefﬁeccmméme@mu'ﬂﬂ@ Ibda ngae to

regressiapoRar afmier sties e +det 60 Nesh ANy When pgssibl e, the value o f

The treatment pattern shown below was therefore followed.

Table 6

Compound | n. | Admin Dosage Durati
on
15 3 | i.p. |0.1 mg/kg/day (0.104 mM) 15
7 4 i.p. [0.165 mg/kg/day (0.104 mM) 15
Memoquin | 3 i.p. |3.5 mg/kg/day (1.658 mM) 15
18 4 i.p. 2.5 mg/kg/day (1.658 mM) 15
Riva. 4 i.p. 0.5 mg/kg/day (0.37 mM) 15
19 5 | i.p. |0.52 mg/kg/day (0.37 mM) 15
20 4 | i.p. |0.52 mg/kg/day) (0.37 mM) 15
LA 4 i.p. [0.254 mg/kg/day (0.37 mM) 15
LA 4 | i.p. |1.14 mg/kg/day (1.658 mM) 15

In table 6: Riva. indicates rivastigmine; n. indicates the
15 number of mice; i.p. indicates that the compound was
administered by intraperitoneal injection; the duration of the
treatment is expressed in days; the molarity refers to the

molarity of the solution administered to the anti-NGF mice.

20 After the treatment, the mice were anaesthetised with 2,2,2-
tribromoethanol (8 pL/g of body weight) and the encephala were
removed from the cranial box. The front part of the brain,
containing the basal forebrain and one of the two occipital
poles was fixed in 4% paraformaldehyde, cryoprotected in 30%

25 saccarose and treated for immunohistochemistry. The second



| C50 was extrapol ated (G aphPad Prism 3.0 G aphPad Software Inc. ) . To
denonstrate the validity o f the assay, a reference inhibitor (a peptide
deri vat i weoabosausad43n) was diluted in various concentr at ipPgmar2one/vdee4or eact i on
wells (1C50 =18 nM . The value of |1 @Q was cal cul ated using G aphPad Prism
software. The BACE-1 activity was inhibited by 7 in a
concentrationdependent node at nanonol ar concentration |evels. Table 5
shows t REFESFalanple ¥ay 8KEZ6R Ohe Ciiﬁrmglsc%u@ﬁéntclr?aﬁgéd sfcoras hieo be

t r eat meRtyd detR ng 0 nepezi d itip
trengthucdc?)J car abl 2@?0 thtﬁgt%%%nf 7%1@%1)?2 5 &?%ezgﬁ ?xdéeég}t(p check t he

efflcacP%SPﬁorYﬂ@t%t@nﬁ 18 in inproving the degeneratlon due to AD,

t hese conpounds were adnmi nistered to anti-NG- mce. This ani mal nodel
(anti-NG) (Ruberti F , et al ., J Neurosci 2000, Vol. 20, pp. 2589-2601)
present ¢ LGB SRISHEY svAB| Fanpienl DoM ned. showpathéculwmrhert he frodel

conmst%ttu‘llatetﬂgqra:sq%urformysl%v\m&% &{]e%féb%'iﬁboﬁ'bfs ﬁ% H] pBEEVOUS

growth factar (NGF) and consequent y_shows an extensive 10Ss neufones
in the SGHYEPDS or HeEFon RCBPARPHOI dvitaqudsiend rehdaioradel | ahanbody

neur of i lérﬂ‘dﬂc&foﬂltr@n@c@cylazsra\%‘éﬂeiaésebegw oup@l gyshupgl ?%%FF%]atfanal

partl cular, in_order _to produce anti - trans enic mce
vari abl #¥%egi oRETERULRe |¢Hht dHE hagagtinal n\gaef déree borped NGB imonothenal

antidodwvidin-biotin alkaline phosphatase Elite Standard kit (Vector
laboratories, Burlingame, CA), followed by a development with
3,3’ diaminobenzidine HCl (Sigma, Sant Louis, MO) and 5-~bromo-

4-chloro-3-indolyl phosphate toluidine salt (Sigma) .

15 To carry out a Western Blot analysis an iced solution was
prepared (50 mM Tris-HCl, pH 7.5, 50 mM EDTA, 250 mM
Spermidine, 1mM phenylmethylsulphonyl fluoride (PMSF), 1 mM
iodoacetamide, 10 pg/mL leupeptin, 1 ug/mL aprotinine, 4ug/mL
soybean trypsin inhibitor, 10ug/mL turkey egg white inhibitor,

20 0.1% Triton X-100).

The homogenates were centrifuged at 13,400 x rpm for 30
minutes at 4 °c, collecting the surnatant, re-centrifuged and
kept at -80 °C until use. The proteic content was determined
25 Dby diluting the samples ten times and using the BIO-RAD “DC
protein assay kit” (Hercules, CA, USA). The samples (20 ug
protein) were loaded on polyacrylamide gel NuPAGE 10%
(Invitrogen, Carlsbad, CA) and a SDS-PAGE and a Western blot
were carried out in order to detect rhosphorylated tau. In
30 particular, phosphorylated tau. was found using monoclonal
antibodies AT270 (1: 1000, Innogenetics, Gand, Belgium) which
detect the phosphorylated tau in the Thril81l residue. A
prestained proteic marker (New England Biolabs, Ipswich, MA)
was loaded to find the dimension of the bands. The reaction
35 was developed using an anti-mouse HRP (1:5000, GE Healthcare,
Little Chalfont, England) and a developing solution ECL (GE



aDil were linked to the constant human regions k and g | , to give the
man/rat chinmeric antibody aD |, and they were then placed under the
transcri pyoenaoscmat r ol of the pronoter of the precoci orsTnEDOGM00f9 t he
human cyt onmegal ovirus (CW) . M ce exfressing functional anti-NG-

anti bodies (ADIl mce) were obtained by crossing mce that expressed the
light chain (CWVK aDll) with mce that expressed the heavy chain (CW-VH
aD I|)  Hepdt §3&€¢)expressed in i nM of solution) was chosen in order to
denonstrate that the efficacy of these conpounds is better than that of the
conmpounds from which they are derived- Forthis reason Menoquin (the
conpounBStiditéated with XVI in the patent application PCT/1T03/00227) ,
which is known for inproving all the phenotypic markers in anti-NG- m ce
(AD 1) was adm nistered in a dose which, based on previous studies, was
expett ed o agMaisky td opafi 4121 deovmme ,0f7 t hed phemot ypea s bGeONer an§o
assess jbeodiraect triputi i ppLC i alone, in conparjson
with that o% the,é%ﬁfu E?E o%ﬂﬂﬁﬁgicgg%id?%gﬁﬁ&%%?efoﬁagefﬁatCf e effects
obser veﬁhﬁiléﬁﬁrﬁécduie -1t poifc i danthir§GFomiwas. afihe nicstler edotdothe

ant i - NGengi-Cce.11 tr r bel-ow was therefore foll pwed.
Table 6 |n Lablgwgé %?%ggﬂ%ﬁg?%%gege§?8§g¥fg%% &9 SERTF THiEs PR hunber
of i ce®fi PeindrEatds thatbehecEompodidonas cadmemistes ednbythe basal

i ntrapeEbkenealini fhectigonp Qh@_@gr,.aﬁ_piigr) gf) the treatnment is expressed in
days; the nolarity refers to the ’

All the compounds administered recovered the phospho-tau
prhenotype, with the exception of 15 (Fig. 4).

Table 7
Compound ChAT Tau
15 +/- -
7 +/- +
Memoquin +/- +
18 + +
Rivastigmine +/- +
19 +/ +
20 +/ +
LA +/ +
LA +/ +

15

ChAT indicates choline acetyltransferase. WT mice are “wild
type” mice .



nolarity of the solution admnistered to the anti-NG- mce. After the
treatnent, the mce were anaesthetised with 2,2,2- tribronoethanol (8 nL/g
of body woghdcyosanad t he encephal a were renoved from t hepcramoaé/odosy. The
front part of the brain, containing t42e basal forebrain and one of the two
occi pital poles was fixed in 4% paraformal dehyde, cryoprotected in 30%
saccarose and treated for immunohi stochem stry. The secondocci pital pole
was frozen on dry ice and treated SO-ASL¥M& b e subjected to Western blot to
assess the presence of phosphoryl ated tau. |munohi stochem stry was carried
out to show the nunber of cholinergic neurones in the basal forebrain. For
thi s putposé&cmpeenfohsvivege thecgeaced Iwitolmithe rmanocl onal anti body
anticholine acetyltransf erase (1 : 500, Chem con #qnt ernational Inc.,
Tenmecul a, CA) . The react i,ﬂhwas evel oped using (t e avidin-biotin al kaline
phosphat ase Elite Standar & LC%Z oA | abor at or | es, Burlingane, CA) ,
foll owed by a devel opnment wt ~3" di am nobenzi dine HO (Signma, Sant
Louis, M) and 5-bronp- 4-chloro-3-indolyl phosphate toluidine salt (Sigm)
. To caPfy dutS a YeerekRri®l ot saRepsi s e i cedtsobililiyon awas var epsseds (50 nM
Tris- HCHiapHefebis8ReM EQ S 1 di n I, phenyl met hyl sul phonyl
fluoride gPI\/EF , 1 mM (od}?cefgg%eﬂy: %rf%sﬂmgfe&pryg‘ptﬁéy%a?ﬁyﬁfcaify
apr ot i nfReeP ﬁé}ﬁt §8ybéan vhgpsin i Bhi blsorsel@ngal frokeytiegg shote
I {sonsgoetagtison A 0huiaT OTRGeAL RS YRS LI S 0. 400
rom the group consisting of: -S-S-, -S-, -CH:-, =-CH.—CH-—; m
is an integer greater than =zero and lower than eight; Ar
represents an aromatic group; R! comprises a nitrogen linked

directly to the carbonyl.

15
2.- Compound according to claim 1, wherein X represents -8S-S-.
3.- Compound according to claim 1 or 2, wherein m is an
integer greater than two and lower than five.
20
4.- Compound according to claim 3, wherein m is four.
5.- Compound according to one of the previous claims, wherein
Ar presents a formula selected from the group consisting of:
25 9
r® R
% EI\I} 7 % B 8
NZ " % "
R5
R10 14 W
— 11
30 0 N &
: NN ke GRIQR N Y13
5 Z

wherein R® is selected from the group consisting of: hydrogen,

35 amine, nitroalkyl, -NH:, nitro, halogen, hydroxy; R® is



mnutes at 4 OC, collecting the surnatant, re-centrifuged and kept at -80
Cuntil use. The proteic content was determ ned by diluting the sanples ten
ti mes andwobewpstdas Bl O- RAD "DC protein assay kit" (Her eglras2008600049SA) .
The sanples (20 ng protein) were | oadsd on pol yacryl am de gel NuPAGE 10%
(I'nvitrogen, Carlsbad, CA) and a SDS- PAGE and a Western blot were carried
out in order to detect phosphorylated tau. In particular, phosphoryl ated

t au. vva§ef3<ﬁﬂmdu3|frigmnoﬁmﬂor@ltomudmnhmtﬁf@mofl ﬁ969@géﬂpogam@heqs

Gand, Bel h d ct the.phasphaor, dta in the Thrl resi due. A
pr est ai %elgda%%ta\eﬁ@?% rﬁﬁel? l\% t%gl%arni&clgyéf o E\?A HEOWR) C%Béllsgé’&@d to
find thefdi neridroaens tc_lnleomxandi&v:mge aaaoel@mtmas develened ushBdcaive
anti-no R (1: 500, sHeal t.hcar Littl e Ghal font, an and a
devel op:é%ejgo@l ut i onRECL C%HealR[ hcar g; REEHI t & Thé & %&% Eﬁgon 6EhA,
t acr? ne lnpepenglentldy rWashhegnpheeaﬁd Nemmguithedi growp  aldmow dthievgopplk et e
recovery cho d ft nti-NG=.m ce. The_ onl rrpound
yefrdgiae , chol,i H?_BQ eﬂéf&%ez? he, ar WYyt i o ALY poi Hgtgpa&kg&

that allowed a signifi can "recover froma
t he nunberheR dqi{éln n8i§ire,negvenes i R™t henbasal,f omekr akaleas 48 (BaéhO 05

Fig. 3)intdbehiensqrpoyrd m re covered the phospho-t.au
phenotyle elpe h th e[ye)xgg ﬁ% SE%LSFE grO% 7 CERAESHG % aPEs
chol i ne é[@éfloygleﬁlnané?i @ra@ékyw’ nRte a:re@r’e\ﬂelndts a Cl Cs alkyl; Y is

10 selected from the group consisting of -CH- and -N-.

6.~ Compound according to claim 5, wherein Ar presents a

formula selected from the group consisting of:

14 W
15 R
Rg R10 \ Xy 13
o R j_
<t
%‘ R
7.- Compound according to claim 6, wherein Ar presents the
20 formula:
10
0 \N—R”
O
25 wherein R? represents a C.-Cg amine.
8.- Compound according to claim 7, wherein R' presents the

formula -N(CH.),-, wherein the nitrogen is directly linked to

the carbonyl and n is an integer greater than one and smaller
30 than five.

9.- Compound according to claim 8, wherein n is three; R'” and
11 -
R represent, each, a respective methyl; R represents an

ethyl and is linked at the meta position with respect to the
35 oxygen.



type" mce .CLAIMS 1.- Conmpound having the general fornula (1) : or its
geonetric isoners, its optically active forns, diastereoisoners, its
racem c fworrs)e6/030043t S phar maceutical ly acceptabl e sal t spCcuhezes/moRbd i s

sel ected fromthe group consisting of44 C2-C9 al kandi am ne, C2-Cg am ne; X
is selected fromthe group consisting of: -S-S-, -S, -CH- , -CH2-CH2- ;
is an integer greater than zero and | ower than eight; Ar represents an
ar omat i é0groyPmrRENshnpe¢eeding nitor agerin i dkedndi theotilng tithd héotashony!

2. - Conpewpdiaccording to claim1l , wherein X represents -S-S-. 3.-
Conpound according to claim1l or 2 , wherein mis an integer greater than
two and | ower than five. 4.- Conpound according to claim3 , wherein mis

four. 5.- Conpound accordi ng, to one qgfgthe previous clains, wherein Ar
presents a fornmula selected]jfr mth consisting of: wherein Ris
sel ected fromthe W@ti g ®©f ™ hydrogen, am ne, nitroal kyl, -NH2,
nitro, hal ogen, hy F%xy; R '5 issel ectedNiromthe group consisting of:

hydr ogen, am ne, al kandiam ne, -NH2; R7 is selected fromthe group
consi sting of: hydrogen, group having an electron attractor inductive

ef fect; 1R13, RpourddSacB8-a0 ar ected,, each independently of the
others, fromthe oélr oupagonglasggﬁoof&%%rg en PFHTHXGT Wﬁec?geéﬁgapﬂ%xy,
al kyl , ﬁPFF“HéPRyI , cyanoal kyl, nitro, cyano; R10 and Rl11l, are sel ected,

eachp i ndependently of the other, fromthe group consisting of:

W

14
NSy 13
EAP

1
R

wherein Y represents N, R! represents an alkandiamine having
15 the formula -NR®-R®-NR‘-; R® represents a C.-Cs alkyl; R and R*
are selected, each independently of the other, from the group
consisting of: hydrogen, methyl; R, RY, R are selected,
each independently of the others, from the group consisting
of: hydrogen, hydroxy, halogen, C;~C; alkoxy, C1—Cy alkyl.
20
12.- Compound according to claim 11, wherein R* represents a
linear propyl; R®> and R® each represent a hydrogen; R*®
represents a halogen; R™ and R!® are selected, each
independently of the other, from the group consisting of:
25 halogen, hydroxy, C:1~Cy alkoxy.

13.- Compound according to claim 11 or 12, wherein R
represents a chlorine; R'™ and R represent, each, a
respective methoxy.

30

14.- Compound according to claim 5, wherein Ar pPresents the
formula:

X 7
N

m



hydrogen, C -C4 alkyl; R12 represents a C-C alkyl; Y is selected fromthe
group consisting of -CH and -N-. 6.- Conpound according to claim5 ,

wherei n Avopn&asmi4s a formnmul a sel ected fromthe group ceasinsiooegoodys 7. -
Compound according to claim6 , whereisn Ar presents the formula: wherein Rl
represents a C2-C5 amine. 8.- Conpound according to claim7 , wherein Rl
presents the fornula -N(CH2)n- wherein the nitrogen is directly linked to

the car BAnyils asell @ctsd afront eges gk@ﬂbercdmns&f}fg aB@ Sﬁﬂdﬁgéﬁ%g dwe.

nd _accordin oglaim8 , wherein n is three;
repr ese CH{ Xé"(fhch %%brec%l VES nBEhGFLeRXTFEPr et B QP eEPYS 1 ahdnys offitnked
at the rfNHa pasktndhamihb, r eppeet RO tHeroxyges. 10c; af79pRound according to
claim9 , and having the followi ng formula: 11.- Conpound according to

claim6 , wherein Ar presents the fornmula: wherein Y represents N, Rl

repr@sents -anCcah}kcamdd adcoediay ngo t heafiar md a wABr31 R2-{¥R4; < ; sBl"e%l%"eﬁse”t S
a C - CSﬁJ lﬁyl ud R4 ar.e sel ected, each independently of the other,
fromthe group cgns & KGRt Pdgen Nire ARG anRRe CRIC4, R15 are

sel ected, each independently of the ot hers fromthe gr oup consi sting of:

hydr ogen,. hy | o C,_al kox 4 al k Conpound
accor di ng toct(r:qq§ldlmf"il %ﬁ%ﬁf%}l’h Rt?eﬁﬁ@é{@ngé'a wher ln R 'is a chlorine
situated in position 6; R® represents -NH.; R' represents —-NH-

10 CHz-, wherein the nitrogen is linked to the carbonylic carbon.

17.~ Compound according to claim 5, wherein Ar presents the
formula:
15 WWW
=
R | R®
NS
N
wherein R* represents a C--Cg alkandiamine.
20 18.- Compound according to claim 17, wherein R* represents a

C3-C4 alkandiamine.

19.- Compound according to claim 17 or 18, wherein R? presents
the formula -NR’-R°-NR*-, wherein R? represents a Cz-Cy alkyl, R®

25 and R* are selected, each independently of the other, from the
group consisting of: hydrogen, methyl.

20.- Compound according to claim 19, wherein R°® and R*
represent, each, a respective hydrogen.
30

21.- Compound according to «c¢laim 19 or 20, wherein R~
represents - (CH:) x—

22.- Compound according to one of the claims from 17 to 21,
35 wherein R’ represents a group having an electron withdrawing
inductive effect.



| i near propyl; R3 and R4 each represent a hydrogen; R13 represents a

hal ogen; R14 and R15 are sel ected, each independently of the other, from

t he groupwoan&imbisag of : hal ogen, hydroxy, Cl-C4 al koxypcidr200&mvposund
according to claim1l or 12, wherein 41 represents a chlorine; R14 and R15

represent,
wherein Ar

each, a respective nethoxy. 14.- Conpound according to claim5 ,
presents the fornula:R7 is selected fromthe group consisting

of : hydrogen, Cl1-C4 al koxy, halogen; Rd is selected fromthe group

consi st i2®. -of ComPbianqalkandiqamg n i_ne; represents_a Ci amne. 15.-

Conpoun ag%%%£r1 to clainlﬁﬁamﬁ%rggéﬁi ?%’s@%@ﬁ%&?f?oni?h@%&ﬁﬁﬁ?d
furs=

consi sti

P ERarRP T el 168 0 04 hallfgen Compayngl asepr ding to claim

14, wherein R7 is a chlorine situated in position 6 ; R5 represents -NH
R 1 peprgsents -NHCH - , wherein the nitrogen is linked to the carbonylic
5 Z%Sr. ; @%%%m 866616

car bon.

g e cthaim523, whereteiA R pregeBksnthe 5

formul ahadteyedi.n R1L represents a C -C6 al kandi am ne. 18.- Conpound
according to claim17, wherein Rl represents a C3-C al kandi am ne. 19. -
Compound according to claim 17 or 18, wherein Rl presents the formula -NR

3- R2- NR25 .~ viheiedun dR2 t - C.al kyl d R4 | ect ed,
o Reconeasegt oo 26 ol S ol Bl S heEi e

each inQ&EEQgﬁp&by.o f the othér, fromt

met hyl .

€ group
1s selected from the group consisting of: halogen,

10 hydrogen, methoxy; R° is selected from the group consisting

of: hydrogen, amine, nitroalkyl, halogen, hydroxy.
26.- Compound according to one of the claims from 17 to-25,
wherein R’ is situated in position 6.

15
27.- Compound according to one of the claims from 17 a 26

. 5 . '

wherein R® is selected from the group consisting of: hydrogen,
C1~-C4 amine, Ci-Cy nitroalkyl, —-NH:, nitro, halogen.

20 28.- Compound according to one of the claims from 17 to 26,

. 5 .
wherein R® is selected from the group consisting of: hydrogen,
halogen.

29.- Compound according to claim 28, and having the following
25 formula:

30

35

Cl

Ci



20. - Conmpound according to claim 19, wherein R~ and R4 represent, each, a
respective hydrogen. 21.- Conpound according to claim19 or 20, wherein R~
repr esentwo-206s8po43 . 22. - Compound accordi ng to one of pCmarmbedows49 rom 17
to 21, wherein R7 represents a group 47aving an el ectron w t hdraw ng

i nductive effect.23.- Conpound according to claim 22, wherein R7 is

sel ected fromthe group consisting of: halogen, Cl-C4 al koxy. 24.- Conpound
according to claim 23, wherein R7 represents a hal ogen. 25.- Conpound

accor di g -0 orgpo@findhg i r : 1, rein R7 is selected from
t he grogp coasisting ofF%hgpgggijgﬂ;éggégn%ine%ﬂ§§§%nRgii§p§%?%%F%d fom

t he grodP* i‘sting of: hydrogen, amine, nitroal kyl, hal ogen, hydroxy.
26. - Conpound according to one of thﬁ claims from1l7 to 25, wherein R7 is
situgted in position 6 . 27.- Conpownd according to one of the clains from
17 a 26, wherein R5 is selected fro hefgroup consi sting of: hydrogen,
Cl-4 amine, Cl-C4 nitroal kyl, -NHo g0, hal ogen. 28.- Conpound
according to one of the clains fr to 26, wherein R5 is selected from
the group consisting of: hydrogen, halogen. 29.- Conpound according to

cl ai m 2&heardnhavi Agptagchek! aweng- f 2 - Conpound according to
claim29, in formR :31.- Cbnpouﬁdsh%%gggﬁﬁaﬁ %eélain16 , Wherein Ar

presents the
10  32.- Compound according to claim 31, wherein R® represents a

Cs-Cg alkandiamine.

33.- Compound according to claim 31 or 32, wherein R' presents
the formula -NR'™-RY-NR'*-R!°-, wherein R!? is linked to Ar and

15 -NR'® is linked to the carbonylic carbon; RY is a C;~C; alkyl;
R'® and R'® are selected, each independently of the other, from
the group consisting of: C,-Cs; alkyl, hydrogen; R'® represents a
C1-Cs alkyl.

20 34.- Compound according to claim 33, wherein R is a C3-Cg
alkyl; R'® represents a hydrogen; R is selected from the

group consisting of: ethyl, methyl, hydrogen; R represents a
methyl.

25 35.- Compound according to one of the claims from 31 a 34,
\ 9 .
wherein R’ is selected from the group consisting of: hydrogen,

hydroxy, halogen, Ci-Cy alkoxy; R® is selected from the group:
hydroxy, halogen, C1-C; alkoxy.

3Q 36.- Compound according to claim 35, wherein R? represents a
hydrogen and R represents a methoxy situated in ortho or meta

position with respect to the remaining part of the compound.

37.- Compound according to claim 36, and having the following
35 formula:



formul a: wherein Rl represents a C3-C9 al kandi anine . 32.- Conpound
agcording to clain131,pmherein Rl represents a Cs-C8 al kandi am ne. 33. -
Conpound wocossdisngst o cl ai m 31 or 32, wherein Rl presentsTuimoé/on a
-NR16- R17- NR18-R19- , wherein R19 is 48inked to Ar and -NR16 is linked to
the carbonylic carbon; R17 is a G-C7 alkyl; R's and R18 are selected, each
i ndependently of the other, fromthe group consisting of: Cl-C3 al kyl,
hydrogen; R19 represents a Cl1-C3 al kyl. 34.- Conpound according to claim
33, wherein R17 is a C3- C5 al kyl; Rl represents a hydrogen; R d is

d fromthe grou onsi sting wf 7 , methyl, hydrogen; R19
fgLsgggnts a 7 : nHSerpeLd.deg g to one of the clainms from 31
a 34, wherein sis sel ected fromthe group consi sting of: hydrogen,

hydr oxy, hal ogen, G -C4 al koxy; R8 is selected fromthe group: hydroxy,
hglébe% Cl- C% alkoxy 36. - Compound according to claim35, wherein

represengs-a dYEHRIRN repr sjtuated i rth nmet a
pOgItIOEBMAth respect ?%Q%ﬁﬁ }gﬁﬁji€%%a%gr?%Egﬂﬁﬁe g@wpoaﬁd(ﬂﬁg' ‘ﬁbhﬁound
accordlﬁﬁthnﬁlaanBG cladwshdvpmglt he B3l | GwirngskorsubanddicaGerpqund
having the general formula (1), as defined in any one of the clains froml

to 37, for use as a nedicanent. 39.- Use of a conpound having the general
fornuiaB?rf, Use of a compound having the general formula (I), as

10 defined in any one of the claims from 1 to 37, for the

production of a pharmaceutical preparation for the treatment
of Alzheimer’s disease.

40.- Use of a compound  having the general formula (I), as
15 defined in any one of the claims from 1 to 37, for the
production of a pharmaceutical preparation for the treatment

of Alzheimer’s disease in mammals.

41.- Use of a compound having the general formula (I), as
20 defined in any one of the claims from 1 to 37, for the
production of a pharmaceutical preparation for the treatment

of pathologies characterised by deposits of B-amiloid (AB) in
mammals.

25 42.- Pharmaceutical preparation comprising a compound having
general formula (I), as defined in any one of the claims from
1 to 37, or a pharmaceutically acceptable salt, and an

excipient and/or pharmaceutically acceptable diluent.

30  43.- Method for the treatment of Alzheimer’s disease in a
mammal; the method comprises administering to said mammal an
efficacious quantity of a compound having general formula (I)

4

as defined in any one of the claims from 1 to 37.

35 44.- Method for the synthesis of a compound having general

formula (I), as defined in any one of the claims from 1 to 37,



defined in any one of the clainms from1 to 37, for the production of a

phar maceuti cal preparation for the treatnent of Al zheiner's disease. 40.-
Use of a worrpesusdosbavi ng the general fornula (1), as decmatooéeo@mny one of
the clains from1 to 37, for the prod¥ction of a pharmaceutical preparation
for the treatnment of Al zheinmer's disease in mammals. 41.- Use of a conpound
havi ng the.general fornula (1), as defined in any one of the clains from1l
to 37, F8F1p?ﬁ§lﬁgoo‘ﬂf&t oklidion prhraacediénain peepaompdond f aravihe; t ERat ment
of pat hgkagires ebamackerirsgd by deposits of b-amiloid (A b) in mamals .
42. - Pharnmaceutical preparation conprising a conpound havi ng gener al
formula (1) , .as definedm anyQne of the clains from1l to 37, or a
pharmaceutical |y accept aif ﬁgkfkoﬁnd an exci pi ent and/ or pharmaceutically
acceptabl e diluent. 43,- Met 0@t or the treatment of Alzheiner's disease in
a mammal ; the nethod conprises admnistering to said mammal an effi caci ous
quant i t ysoteactedpeind havbpgoganehak ;har pulka s defined in any one of
the clains from1l to 37. 44,'—'g %g?hggb%%? the §yh% ggigogpu acdﬁﬁ&ﬁﬁd havi ng
general formula (1) , as defiped in any one of the claims from1 to

37, conprising an addition pha§E’ﬁherein a conpound havi ng the general

fornula.ﬁlﬁg i IS rﬁacted wi th a conpound having the general forrmula (I11)

in basicoEdhbi rPRALtions.
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