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"SYNTHESI S OF ORGANI C COMPOUNDS" TECHNI CAL BACKGROUND
The present invention relates to a synthesis nethod

wé esocasgani ¢ conpounds, in particular for 2  PCT/IB2006/001561
, 5-bi s-diam ne- [1, 4] benzoygui none derivati ves,
i nternedi ates and products of said nethod.
Furthernore, the present invention relates to products

“SYNT@ESigeOFréﬁéﬂﬁ@@ ebupbekgsmer ' s disease and for the
production of pharnmaceutical preparations for the

treatnment of Al zheiner's di sease. PRI OR ART

TECHM EREI BREKGRED{BASe IS a neurodegenerative syndrone
gener with g;ng, and whi ch provokes in

The p@@%ﬁlﬂ% laverbipesstebades ertor at i owwnthewvhmi tiethod for
orgaﬁﬂg be@éMbQHﬁéE funghi onsa -dh&, capisese of the gneal. ﬁamlne~

jority of cases of Alzheinmer's di sease are basica
(1, 4@@?@?@9\%@% IGeq iy e iste 5 or in e e @beons t had quucts of

saidt adahdder e r@ netddolr é“)E r@g%%%h%tfﬁﬁgég¥$ ?gﬁgtes to

to arrest the progress of | Sease, eve
prodiggt ¢ af Arph&Emdc@rinedlts %r%lﬂ@%@mrw ﬁ@sgaa@e@ndmﬂpr the

prodﬁbﬁlﬁﬁrgft$h€§hﬁbﬁugh58§t?geﬁhr%QﬁbﬁglEb@g %QQh;(¥§%ent of

t ons hese pharmaceuticals - tacrine gnex
Athel%%ﬁeﬁeQFﬁeéﬁﬁrcept(r)) rivasti gm ne (Exelon(r)) and
gal antam ne (Remnyl (r)) - have the sane mechani sm. of

action in comon, consisting in the inhibition of

ERIORARY| choline esterase (AChE) . In the field of

AlzhPhaspesedlisedlsePriaduct §o10bqb88nEFERE PBNG Rlirome generally
Al zheiner's di sease - patent application

Linkegt) WiG3Y 00297Guccedded W FRlenpIrPyPkgsa niew f mathignts . a
progfés2ive-Digetl @B MN8-ion  in cognitive and behavioural

functions. The causes of the great majority of cases of
Alzheimer’s disease are basically still unknown. It is also
for this reason that till today there are still no therapeutic
treatments able to arrest the progress of the disease, even
though certain phérmaceuticals were recently introduced onto
the market, mainly directed at controlling cognitive symptoms.
TheseA pharmaceuticals - tacrine (Cognex®) , donepezil
(Aricept®) rivastigmine (Exelon®) and galantamine (Reminyl®) -
have the same mechanism of action in common, consisting in the

inhibition of acetylcholine esterase (AChE).

In the field of pharmaceutical products for the treatment of
Alzheimer’s disease - ©patent application PCT/IT03/00227
succéeded in identifying a new family of 2,5-bis-diamine-
[1,4]benzoquinone derivatives, which, among other properties,
showed relatively high activity in treating Alzheimer’s

disease in mammals.

However, the common synthesis methods for producing 2,5-bis-
diamine-[1,4]benzoquinone derivatives have not resulted as

being completely satisfactory up till now, as they are not
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[1, 4 ]benzoquinone derivatives, which, a?Dng ot her

roperties, showed relatively high activity in
\Ngnmgumng7Alzheiner' s disease in mamal s. HOWBUPRIB200d1@®1561

common synt hesis nmethods fa produci ng 2, 5-bi sdi am ne-

[1, 4 ]benzoquinone derivatives have not resulted as

bei ng conpletely satisfactory up till now, as they are

atnd edandndbd odu@sluce &e¥gr Yhhygh yield. 1In
YTy noteRaLver s th enﬁi || -known reaction of

part:‘z’d:@iéiré 2‘%}?%2?%# qiABhe (RS bedt n YeEimg adrimek  on
quingpe pageseBibkines Zyé'neﬂfa]pat@nhs Peh/ IbHeR 00227) 1ha8s 8-5 of

Pateﬂﬁeb@T9&T?§Zggé?b d | O@%FSES gﬁ%Légggggéﬁggéigfbag, the

welléﬁ%é@%ggbkﬁﬁati®ne BeattpahemHeEEEib$Q3&QO%%5kr%§d%%%%s on

t he quant
page gigr??ﬂgébﬁgductgggﬁgﬁﬁ qUirgs %ng%aggp@cg/z%yoozzﬂ

reducaspattsi onn whiedll |c3>rm‘JIc%‘raaal®l sﬂd@@é&@ﬂﬁ‘g athe quantlty of
he i nt.er medi ates conposed of

Starﬂﬂg‘f é‘{ CgJ dAt:\r/nelr%mt ad SFEIEHE e FERTGERGL AP LS nﬁe@ﬁlratlon,

ha [r.ent
whlcfpagé 1afténne 4dofsarﬂabambgBCTétTQL3{cQM217%al Aﬁﬁc%& T the

| |
oSl AR pretsla ey gt AR e ©
gener@ﬂoﬁkn@msynthesgs hiet hotlse f oro2 p5t§h§ @E@Vﬁ@@B/bé224 has
curre]nl?:e%ﬁ’(ﬂ{é' g% W] lt heI overt;gzgiyam%gh .and whi ch

af orenentloned pr
are easy and economical to perforn1at the sane tine.

i Eﬁﬁuﬁﬁf statenents above, it has al so been
A c?é??%?ggﬂindl as well as the desire to find new
The 3imt hef i cheet bodsena piﬁddﬁElbﬁCQE@ISﬁﬁ g%bb%@%grg nthesis
i ng new nedi
methohgeﬁﬁg%féﬁkigxﬁ%<§{re neeﬂkf{}bégzoqéanone which w1ll help
avai |
overcome the aforementioned problems, at least partially, and

which are easy and economical to perform at the same time.

According to the statements above, it has also been detected
that as well as the desire to find new synthetic methods to
produce recognised derivatives, there is also a large need for

making new medications available for the treatment of

Alzheimer’s disease.

A further aim of the present invention is to produce
substances which can be used to advantage in the treatment of

Alzheimer’s disease.

In accordance with the present invention the followings are

provided: synthesis methods for 2,5-bis-diamine-
[1,4]benzoguinone derivatives, 2,5-bis-diamine-
[1,4]benzoquinone derivatives, 2,5-bis-diamine-
[1,4]benzoquinone derivatives for use as medicaments, and

uses of said derivatives according to the following appended

independent claims, and preferably, in any one of the claims
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Al zhei ner's di sease. A further aimof the present
invention is to produce substances which can be used
WO eooads#nt age in the treatnent of Al zhei ner's POHEROE/001561
In accordance with the present invention the
foll owi ngs are provided: synthesis nethods for 2
, 5-bi s-diam ne- [1, 4 ]benzoqui none derivatives, 2
directbybos- dhdiirretllylsuborliénzabquitnohkedéndepthdert 2laims.
, b-bis-diamne- [1, 4 ]benzoqui none derivatives for
use as nedi canents, and uses of said derivatives
In thacpme@bmg W@xﬂuiﬁqﬂﬂem@mﬁpkkmxmd@dotpd@pendGMBfers to an
ef.er I ny on the .
alkyl I@%iﬁ%ﬁrecfﬁ@ %r €€d|rec % éu € natI“%o lﬁged to the
remalnmdeppaGEnbfcthenmolbnuﬂbebprmeans béxantbeygennatom.
"al koxy group Cx-C " refers to an al kyl having from X
to Y carbon atons and linked to the renmai ning part of
Certatihecoopecnds by neenspodsant okygencahopre€ent-aione or more

ds in.the presgent text can esent_one.or re
asymm§9998g rlcﬁnﬁﬁﬁﬁresgﬁ?ﬁ%se939%9‘W#s &Mt h P@F@E&q&a be
produpeddL&’ﬁed (B3 —-(R)r dIS)(S) ststeseoomON®r H10r 2aAS A nixtutre of
es eC|f|ed ot her wi onmpounds, .. .
them. P FuTB8H PP ST fosc FhP o SPBERE E R B e Le¢ Ln
the pc@spmunu@xmoahethe|banundeﬁgﬂ&ﬁdlmdlwbdpaﬁbinga$oth the
racemc. o

. hei , ot her types. .

Lsome tho se&sedmt({nvdle afl%y”e tHe s‘f’%liéocﬁgm' ﬁ%randnlxwres’

racemsepapat i arthefr t heyster edilsoineds aneedl r eady dot@wmiine the
| Of . (for xanpl e, refer t ter . 4 0

Stere&éﬁ%@ﬁgé%ycrgan %ghﬁﬁﬁﬁﬁ%P, %fhcgggt|5§95eoﬁﬁﬁqﬁ¥s are

alreadphhnwmhewxandpsmos aldew (Yark,ed892)e, Leféai Ro Chapter 4

of ‘VQRHRQ%QFSOrganQE é%ﬂgtgfwf 2@0 Qée§§8£ taut&ggéhc John

Wiley and Sons, New York, 1992).

Certain compounds in the present text can present tautomeric
and diastereomeric phenomena; unless specified otherwise,
these compounds are to be understood as comprising both
tautomers and/or diastereomers taken both individually and as

their mixture.

A method for the synthesis of a 2,5-bis-diamine-
[1,4]benzoquinone derivative is provided according to a first
aspect of the present invention, having the following general

formula (I):

(1)

g
ALY
4 7~ 3
R T Z !

ST
X R, R3 O
wherein R; represents a substituent chosen 1in the group

consisting of:
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and di astereoneri c phenonena; unless specified
ot herwi se, these conpounds are to be understood as
wa@eoprBeisng both tautoners and/ or di ast er eoner BCT/#806/001561
both individually and as téheir m xture. A nethod for
the synthesis of a 2 ,5-bis-diamne- [1,
4] benzoqui none derivative is provided according to a
- d ingdragpecdtaf, the present invention, having the
foll.ow n eneral formula, ( (D wherein, R
- q ool P8 Buer PhERE BahoduReF ol nEgRERSY A1k group
with conststfinge ofasbdy diogen, admdn a saturated or
unsaturated |inear_or branched Al .kyl ou ith. t0. .
= A vEUBPRGH R ot VI AhedBSIqUeTt RauT RGO An ¢t inzawing
effectinductive el ectron withdrawi ng effect; R2 and R3
represent, each independentl r ong_anot her,

Re anﬁi]y ogtcﬁ?fcﬁ'seél at Gf&t'ed'S epﬁécgetr&éfte PP néar o?l%ther’ a
hydrodgranchedaal kytugaoap havi ngshramaderel t bifiexe car bdrranched
atons; R 4 and 5 represent .. .each, independently fraom
aLky1 BhRodir I CHREL hfento chédan T ATe Bratp: R+ Shd Rs
represams) staal dhdeppddegeny o at usat ednothengabursatbedtituent
i near, or branched aIS]1:<¥<rI1 grfyp with one to five carbon

n> - X'?ep

Choser{%\tjorﬁs?h%n%lr%u%a?%%% esents a radical chosen in

- layd@roggan consi sting of :: HC=CH, -HC=N, -S, -0-, and

- éNH ;sa%ﬁ:%%%seé‘i» aur%saegéﬁj%teedd orlinear or branched alkyl
group with one to five carbon atoms, and

- a halogen,

X represents a radical chosen in a group consisting of:: -
HC=CH-, -HC=N-, -S-, -0-, and -NH-; T represent a saturated or
unsaturated linear or branched alkyl group with one to four
carbon atoms; Z represents a saturated or unsaturated linear
or branched alkyl group with two to thirteen carbon atoms.

Preferably, X represents the radical -HC=CH-, -HC=N- or -S-.

The method involves a nucleophilic substitution step, wherein,

on a p-benzoquinone having a general formula (IX):
o}

R4 LG
Léj:ij:R5
o}
(IX) ,
wherein LG represents a leaving group having an inductive

electron withdrawing effect, a substitution is carried out

with a first compound having a general formula (VIII):
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unsaturated |inear or branched al kyl .group with one
to four carbon atons; Z represents a saturated or
waoe@atissat ed | i near or branched al kyl group w POTAB00G/@1561
thirteen carbon atons. Pref®rably, X represents the
radi cal -HC=CH, -HC=N or -S-. The nethod involves a
nucl eophilic substitution step, wherein, on a
in prbemzodui noslethani nghe gener-alid-etimimeH X), 41 dm9oquinone

. Wherein LG represents eavi oup having an
deriy ittt R‘/%Vje]il%g?r%ﬁnﬁf?ﬂd%%WHgge?iéct , a substitution
Prefesalchy/i @d aidpnédentss f br Sukeanpoiditt hadbsena igenenal group
formul a JQ/III) : R, RB(VIIl) ,in order to obtain the
COHSJzSFJs@%i%- di am ne- [1, 4] benzoqui none derivative having
- a gehgdabgkar,mula (1) . Preferably, Ri reprfsents a
bstituent, chosen in the group consisting of: - a ,
f};ar osguek?ls,etjat%%%t B?‘Jéﬂ? I‘?é\%i %ﬁ‘]tjr%uﬁhfagErQPe(‘fFrWranng
effeat t hdrawi ng effect. According to preferred _
enbodi nents, R i represents a substituent chosen in
the group consisting of: a hydrogen, a hal ogen, NC2,
Accomhith@n at&oxypfAf&Bre®R 2 atisodBneeps esemt; eadkpresents a

sunsl (EEBRIENLLY, M g0 BpeL et . 2, Dy ogen or

- a hydrogen,

- a halogen,

- NO,, and

- an alkoxy C;-Cs;

Ry and Rs; represent each independently from one another, a
hydrogen or a saturated or unsaturated linear alkyl group
having from one to four carbon atoms; Rs and Rs represent, each
independently from one another, a substituent chosen in the
group consisting of:

- hydrogen,

- a saturated or unsaturated linear or Dbranched alkyl
group having from one to five carbon atoms,

- a halogen,

T represents a saturated or unsaturated linear alkyl having
from one to three carbon atoms;

Z represents a saturated or unsaturated linear alkyl having

from two to twelve carbon atoms.

According to even further preferred embodiments, R; represents
a substituent chosen in the group consisting of:

- a hydrogen,

- a halogen,

- a saturated or unsaturated linear or branched alkyl
group from one to four carbon atoms, and

- an alkoxy C;-Cs;

Rz and R; represent, each independently from one another, a
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having from one to four carbon atons; R4 and R5
represent, each independently fromone another, a
wanstis44sent chosen in the group consisting of PCFIB2006/001561

hydrogen, a saturated or unsaturated |inear or

branched al kyl group having fromone to five carbon

atons, - a halogen, T represents a saturated or
hydr%%%%tQraﬁe§dﬁqﬂ§§edﬂanednnﬂlkyIr@nm@pehholhB{QES? one to
two SREBSN atcegﬁ &,7 SREESENL 8.2 8aL YT aled, O MISALHALST ¢ om

i near alk havi ng from
one FRRERYF ng? t Buleveht hemt hehoperf in reide egbodp nesh s1sRlng of:
- repr gseRbged substituent chosen in the group

consi stin of: a hydrogen, a hal ogen, a saturated or

- undats@tarred-dd nebmear bra&mrlambh&ldk)dl]quou@rcﬁlﬁpﬁhaﬂ@nbo from

rbon, at ons nd - an al koxy CG-C3; R 2 and
one %ﬁﬁ%@gnt e%]ci:h I ndependent |y from one anot her, aW

- hyérb@éﬁgéﬂ,a satur at ed linear alkyl gr oupt havi 2% from
e and represen ea
* e i ndeérgcn%\éﬁﬁ:af rom one an&t1 hets Fg‘esub%% 1¢reht=@hosen
reﬁﬁ?%%i’gﬁdﬁ) Jt&ﬁlmisll-r@izef, aadhydrogen, - a sattjra]ttedr
ou
reptdeHt Ory k%é%ﬁ%%?%glf!%e§£ogfkyfvhgglgéogkgﬂetwg to seven

carbon atons
carbon atoms.

N

According to yet even further preferred embodiments, Rs
represents a hydrogen; R, and Rs represent, each independently
from one another, a substituent chosen in the group consisting
of:

- a hydrogen,

- a saturated linear alkyl group having from one to two
carbon atoms,

= a branched alkyl group having from three to four carbon
atoms,

- a halogen,

Z represents a saturated linear alkyl having from two to seven

carbon atoms.

Preferably, R; is in position 2 in relation to T; X represents
the radical -HC=CH-; R4 and Rs each represent, a respective

hydrogen.

More preferably, R, and Rs each represent a respective halogen,
preferably a fluorine or a bromine; it can be seen that

synthesis of compounds wherein R, and Rs are equal with each

other, is simpler.

Preferably, R, represents a saturated linear alkyl having from

one to two carbon atoms; R3 represents hydrogen; R; represents
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X represents the radical -HC=CH or the radical -0-/ T
represents the radical -CH2-; and Z represents a
waananat4ed | i near al kyl having fromtwo to sevROT/R060001561

atons. According to yet evéh further preferred
enbodi nents, R3 represents a hydrogen; R4 and R5
represent, each independently fromone another, a

an alskbsyi weap chasen in the group consisting of: a
hydrogen, a saturated |linear alkyl group having from
one to two carbon atons, - a branched al kyl group

Furthaviogef r ame hf@m@mzﬁ@uar@arm ptefsrradhan@@Rimehits: R,
sents % saturated linear al kyl having fromtwo to

rePrEEORRS chr BN NRRImSLO ey AARFERILS £ reegt 1 i By R4 and

Rs ea¢hreépteeﬂntoaTneﬂéﬂﬁﬂﬁ*ﬁ#ﬂ&é@é&ﬁ ZaQbﬁﬁbseHGSC%Hpropyl
and . R5 each res a resgectlve hydr ogen.

Mor
T re€F§P§P§€|y, ﬁ&t eﬁ@ﬁrﬁéﬁp Serfth® Fégbééélv@c =Ci-; R
représ¢ngena m@&h@&@bMdeﬂ|Lﬂylﬂépﬂ@Séhﬂg(Hﬂr%%hy CRN W& and

t hat th unds wherein R4 and R5 are
Re e r U aCthn BEREr Ve oRUARRORR: B SFBFABRRLoRa. butyl, T

repre@@mbseniSn&t&@ﬂyraKedrépﬂ@§én@ékMﬂuha%b@ﬁdﬁﬁonLﬂﬁgcﬁo R;
represents hydrogen;

repr gt By 8L, Bah PRy LR CF S S SRt G kneRs, R and
Rs eddl lowprngsatie 4 heepaeieernddesged menkeprBsents a butyl, T

represents a methyl, X represents the radical -HC=CH-; Ry
represents a methoxy group, R, represents an ethyl, R;, Rs and
Rs each represent a relative hydrogen, Z represents a pentyl,
T represents a methyl, X represents the radical —-HC=CH-; R
represents a methyl, R, represents an ethyl, Rs, R; and Rs each
represent a relative hydrogen, Z represents a hexyl, T
represents a methyl, X represents the radical -HC=CH-; R;
represents a methoxy group, R, represents an ethyl, Rz, R; and
Rs each represents a relative hydrogen, Z represents a hexyl,
T represents a methyl, X represents the radical -5-; R,
represents a methoxy group, R; represents an ethyl, R;, Ry and
Rs each represent, a relative hydrogen, Z represents a hexyl,
T represents a methyl, X represents the radical -HC=N-; R;
represents a methoxy group, R, represents an ethyl, R3
represents a hydrogen, R; and Rs each represent, a relative
fluorine, Z represents a hexyl, T represents a methyl, X
represents the radical -HC=CH-; R; represents a methoxy group,
R represents an ethyl, Rs; represents a hydrogen, R; and Rs each
represent a relative bromine, Z represents a hexyl, T

represents a methyl, X represents the radical -HC=CH-.

According to>'preferred embodiments, LG represents an alkoxy
group; preferably, LG represents an alkoxy group C;-Cs; more
preferably, LG represents an alkoxy group C;-C3; even more

preferably LG represents a methoxy group.
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represents a nethoxy group, R2 represents an ethyl,
R3, R 4 and R5 each represent a relative hydrogen, Z
WO e@oasants a propyl, T represents a nethyl, XeCT/1B2006/001561
represents the radical -HCHEH; R i represents a
met hoxy group, R2 represents an ethyl, R3, R and R5
each represent a relative hydrogen, Z represents a
butyl, T represents a nethyl, X represents the radi cal

A e th r resents
cco€$§%§}§1 F%urfﬁ@% gﬁgk%g%gggh ﬁ%%gg@ ?éa a gpEesents a
haloggnyr ogieferabdpt ed6nt seprbseyts B r eqarle@elmt ScRoBBhNYIn the

grouX &S ESEMS Lpe X i represents a
%ﬁet hoxy gré%p, R2&$§§%§¥¥enré; l%ﬁrrl R3, R4 and R5
each represent a relative hydrogen, z represents a

AccoeMy! , Hbfegéfé§§§§e8 ”EEH%'g%mgnﬁg{ﬁsf” 2 ; nucleophilic

radi cal - représen
substidgitdsdht $t@P etiepnrsR3inRithad ﬁk&gmﬁbéepieseﬁi alcoholic
solvdri; at ﬂ@@ygl re s_a he represents

a net , X re%ﬁeseﬁss ggﬁg%lgal -1§3 jethanol. To

aCth%Rﬁe§ ﬁtSngeh@@m@yylgrau&wﬂ@iu&mmes&ﬂtSt@@ eidM , correct
manne3,itR4 2 é%% rﬁﬁ”ﬁ@fﬁtgt glﬂgéﬁgFQXdrggtween 50° C

epresents a hex represen
and 65g6r esdit ey rvmdcsalun@-r RALERIRRETIIS dorrRtthons .
group, R2 represents an ethyl, R3, R4 and R5 each

represent, a relative hydrogen Z represents a hexyl,

PTefepadent stile MetdPd nm§ 810 € e
-HC=N-; R1 represent;me #ethoxéggpgﬁéa R@ﬁgggfe§§htgeflned

previguséyhyl iR r eptederids ar RYSHQEen it R ang g E
represent, a relative fluorine, Z repres nts

lntermeﬁéeﬁese@mpoanmehhyhngxareehe&eut&o&hﬁl&aQWﬁé
-HC=CH; R i represents a nethoxy group, R 2
t hyd R4 d
represents an et hy| Rﬁmrggkgggn S a hydrogen, an

R5 each )
X Ry Rj

(Vii),
wherein D represents a benzyl (Bn) or another protective group
that is substantially stable in a base environment; hydrolysis

occurs 1n an acid env:Lronment

According to certain embodiments, the intermediate compound
having the general formula (VII) can be in turn obtained by
using well-known methods such as that described in patent
application PCT/IT03/00227, the contents of which are

incorporated in this text for reference.

According to alternative and preferred embodiments, an

intermediate compound having a general formula (V) :

1s made to react in the bresence of a reducer, with a compound
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represent a relative bromne, Z represents a hexyl, T

represents a nethyl, X represents the radical -HC=CH .
w@ecwondi4ny to preferred enbodi ments, LG repr esROL/EB2a05/001561

al koxy group; preferably, L% represents an al koxy

group Cl-C5; nore preferably, LG  represents an al koxy

group G -C3; even nore preferably LG represents a

havifgt Box¥narauprbemandi ngrye further preferred
enbodi ments, LG represents a hal ogen; preferably LG

represents a hal ogen &#dsen i Wihe group consisting
in o@HerFlueordmnesiBr ot nentbegondhng tempbeher % ing a general

enbodj nents, the nucl eophilic substitution step occurs
formphat hBIp edBKEBIoLNGnadPEERBN] 8L8BLvent; preferably,

the al coholic solvent is ethanol. To activate the

nucl eophilic substitution in the nobst correct manner
Preferabdypr Eher 46PECEE Wor NaBH3GN ¢ enper at ure between 50 C

and 65 0C, in other words under reflux ethano

condi tions. Preferably, the internedi ate conpound _
The @@difiofy GEEPnRFPHEvi dis|d, PRETABHARPREY thrRRyhmapeer 1if

perfByfleal Yai snoh1aBhbnter gdi;ahe. conpound having a
general formula (M1) : (VII), wherein D represents a

benzyl (Bn) or another protective group that is

It isubsisyityial |90 spableyi Aha RaserABWEEEBMRpJWHH UMy the
geneg%ﬁurs in_an acid environment . Accordin 0 certaln
0]

drrErte, )i mtferrhRii afe e8npbenddsiiimg tHep through

extrgenepal ukenguba st¥dandar1ne iapdiwn Lhtaified M tsiNy n-
wel | - known net hods such as that described in patent

hexang (e #¢ 5RO PRI | TO8LO02EE eHe BENtIRT Bhahhivéienararplied
indusbespoyat edpuitfhicattiext fehriRf@l eNtBetraction  presents

considerable advantages compared to chromatographic

purification.

Alternatively, the intermediate compound having a general
formula (V) can be made to react in the presence of a reducer,
with a compound having a general formula (XIII):

R,COOH (XITI1),
in order to obtain the said second intermediate compound
having a general formula (VII). In this case, preferably, the
reducer is NaBH4 and the addition step occurs in

tetrahydrofuran (THF) as the solvent.

According to preferred embodiments, the intermediate
compound having a general formula (V) is obtained as a result
of a further addition step, during which a protected carbamic

(amine-alkyl) acid having a general formula (III):
H\II\I’Z\I}I’COOD
H Ry
(IT1),

is added to a compound having a general formula (IV):
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According to alternative and preferred enbodi nents, an
i ntermedi ate conpound having a general formula (V) : R
WARIOR1Z4BICOOD X 3 (V) is made to react in the PCEHE20#001561
of a reducer, with a conpoufdhaving a general formnula
(M) : R=O (M), in order to obtain the internedi ate

conpound having a general fornmula (VII) during the
addition step. Preferably, the reducer is NaBH 3CN.
The addition step occurs in a particularly clean
manner if perfornmed in an alcoholic solvent. It is
possible to purify the f ntermedi ate conpound havi ng

t he general for mul & IT at the end of the addition
step through extractiXon using a substantially apol ar
sol vent, preferably nhexane or petrol 9y1ether. It can
be seen that when applied industrialﬁg, purification

wheré i OBOh c@XldsRGiIsO PFESENIS sRostflerabkacaduadu@gemsisting
conpared to chromat ographi c, purification,

of: gQrer htirver§T-t A ntermeliafe UotpdthiRy IRk f§ag where E
repr&€8et 8l =bormd andtoLatoierNBle oregaetibh fep to obtain
ence of a reducer, with a_comnmpound having a

. . Pres
saidgkRirgl IpSPATICEIEREI FPIPRISEORTRIL B, 957 rfqgula (V).
Pref@biB1 Y, t herspirdssgegndoi nt er nedi ate conpound having a
general formula (VII) . In this case, preferably, the

reducer is NaBH 4 and the addition step occurs in
Although the protected (amine-alkyl)-carbamic acid having a

general formula (III) is normally available on the market, it
is preferable to obtain it by using a protection step, which

involves making a diamine having a general formula (II):

H\h[l/Z\N/H

H R,

(II)
react with Dbenzylchloroformiate in order to obtain the
protected (amine-alkyl)-carbamic acid having a general formula

(IIT) wherein D represents a benzyl (Bn).

In relation to this aspect it is important to emphasise that
the protected (amine-alkyl)-carbamic acid having a general
formula (III), wherein D represents a benzyl (Bn), currently
has a cost of approximately 52 euro per gram; on the other
hand, based on the current price of starting materials for the
protection reaction, it has been calculated that it will cost
approximately 100 euros for 100 grams of the protected (amine-
alkyl)-carbamic acid having a general formula (III), wherein D
represents a benzyl (Bn), obtained using the protection step

described above.

Preferably, during the protection step, the molar ratio

between the diamine having a general formula (II) and the



10

15

20

25

30

tetrahydrofuran (THF) as the solvent. According to
preferred enbodi ments, the internediate conpound
whawiengt487 general formula (V) is obtained as aPCEEA06/001561

of a further addition stepliduring which a protected

carbanmi ¢ (am ne-alkyl) acid having a general formula

(rer)y = (rrr), is added to a conpound having a genera
benz§behbacfb¥hiatel V3 app«h@k@hﬁt&l?e@hgé@nté aneéesi due

chosen in the group consisting o =0 -d, -Br, and

-I; with the proviso that where E represents =0 t he
Accoﬂ&ihgdtcOﬁ'prIuS:e&ea reaazbwtltr@ﬁtsto&p Hhe qﬁteajéhtsaz_rﬁlrérmlrdh a

i nt er nedi at e, V|ng a eneral fornula (V)
methederbf ab o v EPRpr bbnt S120 SN HETGN (He (b1 catiaTediate
compcﬁlam:lnhaahhgl B g@&l’elir@m Cfo&ﬁlhld_ahd\XﬂIfIg Qisgﬁﬂﬁflaied Wi Pusly,

avai Iable on the market, it is

Comp]éjr%f%gab?% td gbl\{%\?ﬁ i PEEY 2T n L PR e ARIFE st @nong the

compatmdl havohyes gaheaglafdrmﬂléle Vavhng aeggBBtabely (VI).
formula (11) : R3 (ID react mnth benzylchloroforn1ate

in order to obtain the protected (am ne-al kyl)

Accordﬁm@aﬁbc faaitthelra\d st & geher ahe f F!’:tgyéﬁtt( hh{vﬁn“&'{ighegﬁ 2,5-
atl on 0 | S S

. esent benz Inre
pis- ‘ﬁali“ mﬁg géﬁ?nFBQﬁﬁﬁﬁ%l ST NALivRe ot oPBRYRAed having a
geneXam fiermlky! XXy €ar bam c aci d having a general formnula
(I11) , wherein D represegnts bgnzyl (Bn) , currently
has a cost of apprOX|§ate y eN?o r gram on the
ot her hand, b ged on at BF Pf starting

material s &9 F
R2 R3O

wherein Ri, Rz, R3, R4, Rs, X, T and % are defined as above, L
represents a halogen and n is an integer greater than or equal

to 1, and less than or equal to 3; and a method for the

synthesis of a 2,5-bis-diamine-[1,4]benzoquinone derivative
having a general formula (I) as defined above, using the 2,5-
bis-diamine-[1,4]benzoquinone derivative having a general
formula (X). In particular the method comprises a reduction
step of the 2,5—bis—diamine—[1,4]benzoquinone derivative
having a general formula (X); preferably, the reduction is
obtained through catalytic hydrogenation. According to

preferred embodiments, L represents a bromine and n is equal
to 2.

According to a further aspect of the present invention, the
2,5—bis—diamine—[1,4]benzoquinone derivative having a general
formula (X) is obtained using a synthesis method comprising a
nucleophilic substitution step, during which, on a P-

benzoguinone having a general formula (IX):
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protection reaction, it has been calculated that it
W Il cost approxinmately 100 euros for 100 grans of the
w@ewbastsed (am neal kyl ) -carbam c acid havi ng BCTEBEo@1I01561
formula (111), wherein D rdpresents a benzyl (Bn) ,
obt ai ned using the protection step described above.
Preferably, during the protection step, the nolar
e having a general formula
oi@i ate i s approxi mately
three to one. Accordi 0 a further enbodi nent of the
present invention, &G Odsi s provided for the
synthesi s of an internedi ate conmpound having a genera
formula (VII) as defined previoyf%% conpri sing an
addition step as defined above ng the conpounds
Wherel"ﬁaﬂll P arﬁéﬁéﬁﬁlntﬁor@mlJ@E(W')ngan@no@;ppehavxzadgy gVl Jinductive

1 &¥6@fﬁi t het.aspect s present iny
=ee 5- B?g%gwgﬁ§ng%fe%% %]benzqu|ndﬁgld%?|€SF$9§mF§ with
a fl]iﬁfo\ﬂrf&‘e%ﬂf%@%@e acm@@ﬁracﬂ ey g e (99nerd X)fomhel£i (KI) :

rati o between the di am 8
(1'l) and thebenzyl cRINqL£

Rl, R2, R3, R4, R5 , T and Z are defined as above,
L represents a h an%:n is an integer greater
than or equal ndNTé$$|than or equal to 3 ; and

a nethod for the S es&; d@ a 2 ,5-bis-diamne- [1,

4 ] benzoqui none derivative haV|ngX§ general fornul a

(1) as defined above, using the 2 bi s-di am ne- [1,

4 ] benzoqui none derivative having a general fornula
Prefq%@blyAnlﬁhrUKcuwmfﬂﬂadrmm$o®h©®@prb@as aneedugkheBphilic

bstSt 1% big. di am ne benzoqui none

SHbs gﬁﬁﬁatlve vi'hg geﬁgﬂgpﬁa Fﬂ{nﬁléﬁ BRSL  §iBfépablfe that
deSCItlﬂﬁPéEdr eductfican i shebt aaymﬂqetshrsaugbfcatta{é/tl ©,5-bis-diamine—
[1, 4]%%%?%%%¥ﬂaﬂ¥“dé%ﬂ%é%ﬁd‘ hav1ng a general formula (I).

It is possible to obtain the intermediate compound having a
general formula (XI) using a synthesis method similar to that

used to produce the intermediate compound (VIII).

In agreement with a further aspect of the present invention, a
2,5—bis—diamine—[1,4}benzoquinone derivative is produced,
having a general formula (XII):

O Ry Ry «

| 1
Ra N\Z’N\T@R
X Ry, Rz O
(XII)

wherein R, and Rs each represent a respective halogen; R;, Rj,

R3, X, T and Z being defined as above.

According to preferred embodiments Rs and Rs each represent a
respective halogen chosen 1in the group consisting of:

fluorine, chlorine and bromine; preferably, fluorine and
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preferred enbodi nents, L represents a bromne and n is
equal to 2 . According to a further aspect of the
w@e@sas4sT nventi on, the 2 ,5-bis-diamne- [1, HECT/IB2006/001561

] benzoqui none derivative hda%ing a general formula (X)

IS obtained using a synthesis nethod conprising a

nucl eophilic substitution step, during which, on a
bromphenzoqui none having a general forrmula (IX) :(1X)

wherein LG represents a | eaving group having an

i nductive electron wthdrawi ng effect, a substitution
Accordgiper for aeduwithl ra afsipest: ioft erhre ghratsee oo nipowiet thay,i g 2, 5-

i~ BRSERH BB oo L BLEL BRI LG 2 aving

genestépfosmpeaf OKEYd Foraumanaer asmatlaattiont hat

described for the synthesis of the 2 ,5-bis-di am ne-

[1, 4] benzoqui none derivative having a general formula
Accofdingl toi 8 fosshklre atspealit aifn thee pdrtsemediratention, a 2, 5-

I d;hayi neral formula.(Xl').,using a .
oi.s-GERRPHET 1Y) REaPLHRRRERC St tivRy 10 B Budtec, peving =
geneiat er frodinafle cofidund fo4 | | fhe | hragteement of t Rlzheimer’s
dise£§éther aspect of the present invention, a 2

, 5-bis-diamine- [1, 4 ]benzoquinone derivative is
produced, having a general formula (XI1) : (XlII)

rej 1d. Ry _e represent a respective |,
rar P SRAr AR R s RE SR AFRRRFIBE e 11 pe mace
cleamboleom Actioe di figl lowjmef edesdr gothoeh ment s Rwanch RS examples
provg@%ﬂpﬁggagfgg1nglgﬁigfﬁgl%%wﬂ%gpggﬂrgygsﬁﬁ>IEl&ggtrate the
principle.

In particular, it can be seen that certain compounds can be
synthesised using methods described in the examples provided
in the patent application, PCT/IT03/00227, whose contents have

been incorporated herein for reference.

Examples 1-9

The Examples from 1 to 9 follow the synthetic layout shown
below.
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fluorine, chlorine and brom ne; preferably, fluorine

andbrom ne . According to a further aspect of the
w@e@sas4sT nvention, a 2,5- bis-diamne- [1, PCT/IB2006/001561

4] benzoqui none derivative i1¢ provi ded, having a

general formula (XIl) for use as a nedication.

According to a further aspect of the present

invention, a 2,5- bis-diamne- [1, 4] benzoqui none

derivativgZehg provided having a general f la (XI1)

for the t @ ment of Al zheiner's disease. rther

characteristids of the [present invention be made

cI ear . fromth I ovvi descri ption of sever

T pro{qlddlna on,limting aiyto
il;gstratel'*th@ ptinciplgy In particula ke

seen that certain corrpouri‘ds can b e synthhesi sed usi ng

net hods described in the exanpl roy ed in th

patent application, PCT/1T03/00 2 (CH24

have been incorporated herein far R e exeﬁ 8@2)5
the | c

1-9 The Exanples from1l to 9 foIIowthe syn

| ayout shown below. 1 : R1 2- = CH=CH, Z—
(CH2)4 4 : R1L = 2-OCH3, X—CH=CH, Z(CH2)57:

=H, X =S5 Z= (CH2)6 (EtO 2SO 3 : Rl =2 -OCH3, X =
CH=CH, Z= (CH2)4 2 : R1L = 2-0OCH3, X = CH=CH, Z=(CH 2)4
6 : RL =2-0OCH3, X = CH=CH, Z= (CH2)5 5 : A , X
= CH=CH, Z=(CH 2)5 9 RL = H X = S1Z= (CH2 éEté)Q%HiH
X =195 Z= (CH2)6 Exanple 1 Synthesis of [¢-

(2- met hoxy- benzyl am ne) -butyl] -carbam c acid benzyl

ester (1)

HBr
S D P
! N‘z’N‘H R \N

CH; COOH \é}/ ~z Ny

PIsERsTe smnomvom
9:R; =H,X= 8 Z= (CH,), 8:R. =1 X Hs ;_(_ (8Ei—)CH 2= (Ch),

2/6

Example 1
Synthesis of [4-(2—methoxy—benzylamine)—butyl]—carbamic acid
benzyl ester (1).

The (4—amine—butyl)—carbamic acid benzyl ester (commercial
type) (1.20 g; 5.40 mmol) solubilized in toluene (30 ml) to
which is added Z2-methoxybenzaldehyde (0.76 g; 5.9 mmol). It is
heated at reflux with a Dean- -Stark apparatus for 6 hours and
then left to cool, the toluene is evaporated under vacuum, and

the residue is collected using EtOH (30 ml). NaBH; (0.20 g’

5.4 mmol) is added, cooling with H,0 and ice and left under
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The (4-amine-butyl) -carbam c acid benzyl ester _
(commercial type) (1.20 g ; 5.40 mmol) solubilized in
wo edoaasas]{30 nl) to which is added PCT/IB2006/001561
2- met hoxybenzal dehyde (0.785g ; 5.9 nmmol). It is
heated at reflux with a Dean-Stark apparatus for 6
hours and then left to cool, the toluene is evaporated .
agitahiePr vakuulpPomndtemperatidee wemmigm:t edlhusi ngoFitbn  is

aCld£§QGa1h8 ahrb=d Ou ggpgfﬁcﬁnﬁéragl% éoagngnﬁﬁﬁ%vaé%rated

and 1ce an atiron
and tigpeianifue ober ArghectThe usding | itwd.i sTaei dqﬁeedsu@htaase is

wash®F23eyeirag "ﬂqme?s’\"wi{‘ﬁ é@h&%%ﬂh%ﬁ?é@%%%é%%g gg |a9H 40%

residue is collected usi
and §{ARAaLHYserErartetmes tiv ﬁﬁcéhhyB st BOr miasi fI!h@d adnidined and

anhycﬁ\?ﬁhé@%&'@%r{:ﬂ&a&l&’rﬁé% ,ed &475 CH'gggtr &f a}r@chum to

he conbi'ned and an ed org
obta gy afbeat EARMtRG %ammﬂﬁh@ ﬁbrmlmﬂrmxamw@mmwmkloum. Yield
97%.the formof transparent oil. Yield 97% 1H NWR (free
.base, CDA3) d: 1.51-1.63 (m 4H + | H exchangeabl e
with D20); 2.62 (t, ZFD 3.18-3.29 (m 2H); 3.79 (s,

2 5. 33 a
o e ST o e IR T B paenn.
with (Qﬁ - 62 36L.7.248) { b 5$-ig3 E&a(ﬂpl eZB Sylt l”}IGSIcgr OfZH{)é} 3.83
h z .
s E??zygiégglqggtgﬁy o g% ) utlon b éy ?%§P§ﬁ9?§$£e with
D20) 7 ( $-83w6- 79 ImmelH) i ﬁ 201310 (m, 02868 ne 7.S5added (m, 5H).
dropMAse to a solution of amne 1(1.60 g ; 4.68 mmol)

i_.n tol uene (80 m) . It is left under agitation at
Example |Zx for 6 hours at room tenperature overnlght t hen

Syntﬂdﬁi§0|ue8§ 'S QQC%%EE91aQ§ hg%ho§§l %%z& amlne] ~-butyl}-

repeatedly w
carbamlic acid benzyl ester (2).

A solution of diethylsulfate (1.2 ml; 9.3 mmol) in 30 ml of
toluene is added dropwise to a solution of amine 1(1.60 g;
4.68 mmol) in toluene (80 ml) . It is left under agitation at
reflux for 6 hours at room temperature overnight, then the
toluene is decanted and the residue is washed repeatedly with
petroleum ether. The o0il thus obtained is collected using H,0,
basified with NaOH 2N and extracted with CHCl; (3 x 30 ml). The
combined and anhydrified organic extracts, are evaporated
under vacuum to obtain a residue purified through flash
chromatography with mobile phase with catalytic
CHzClz/petroleum ether/EtOH/NH; aqueous 28% (7:2.5:0.5:0.04).
Yield 51%; yellow oil.

'H NMR (free base, CDCly) &: 1.18 (t, 3H); 1.53-1.61 (m, 4H);
2.45-2.62 (m, 4H); 3.17-3.28 (m, 2H); 3.62 (s, 2H); 3.83 (s,
3H); 5.18 (s, 2H); 5.38 (broad s, 1H exchangeable with D,0);
6.84-7.01 (m, 2H); 7.20-7.25 (m, 1H); 7.33-7.45 (m, 5H).
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petrol eum ether. The oil thus obtained is collected
using H2O , basified with NaOH 2N and extracted with
W@ROb/134468 x 30 m) . The conbi ned and anhydr i PCEIB2006/001561
organi c extracts, are evapdsated under vacuumto
obtain a residue purified through flash chromatography
with mobile phase with catalytic CH2O 2/ petrol eum
Exampided/ Et OH/ NH 3 aqueous 28% (7:2.5:0.5:0. 04) Y| eI d

Syntl?%s/iﬁyel !Eowelo eltkéif' Wg(’_‘—)rn G{'gi bas%eénzz%@l I_Zb butandlamlne
(3).

3.17-3.28 (m 2H); 362(s 2H); 3.83 (s, 3H); 5.18
(s, 2H); 5.38 (broad s , IH exchangeable with D20 ;
6.84-7.01 (m 2H); 7.20-7.25 (m IH; 7.33-7.45 (m

The &BnpBExadplZe 80 Mt besizs 36f Ir&nce]t)hyis kLteated in CH3;COOH (25

X I nd| ne -3 The
%%E%gﬁgg %O qéydh3C69H3§gnt %§§|Q?qéﬁééfi}¥atlon
at rE2h n&@mmréntlh-& 3)@%rn'1|igﬁltl3m-l (:ﬁet’d) codJIlhrl<§ feftwith H,0
r Ltati room.t rat r, rni ght and i
and Lﬁherf %g:otqungglte With® I—If(s?cg% gfi ﬁg? fepipstation is
comp hefcked untIiHetpeepnpmitpltEatf@mes cionpltetie. fﬁhﬁngr 1?] then
a r in manner i s,then washed wt
WaSh&gh%l h%?‘hg’gx?gg%%rcoﬁéct Sﬁgus??\gl%@d Hrtubals The
aquegos uasobntnenbaa baedfwetlhwt&laEHNha)HI &ta%l@m@ talmﬁibpjﬁy(l;@ﬁoduct
, ' y conbi ne
s %%tdf ﬁ&g '19 orga ic §e§xt r}%\cts a St &P“g’rfd@rd
anhy@:atﬁu@t @Imamucdeey’etdaou\s oidre Qaaapotateae Qﬂzcglf(jbvéblgum to
i\% é:DCI 1.15 1 roa
provs ) %%—i[%%g:h(g%gea ]llenwg’%gb‘é%)%’li (%9 1. 62 (m 4H);
2.42-2.60 (m 4H): 2.68 (t, 2H): 3.60 (s, 2H): 3.82
mo (BHke 828%,0-8%AM &P2.15 (¢, 3m); 1.27 (oroad s, 2w
exchangeable with Dy0); 1.39-1.62 (m, 4H); 2.42-2.60 (m, 4H);
2.68 (t, 2H); 3.60 (s, 2H); 3.82 (s, 3H); 6.82-6.98 (m, 2H);
7.19-7.28 (m, 1H); 7.41-7.45 (m, 1H).

Example 4

Synthesis of [5-(2-methoxy-benzylamine)-pentyl]-carbamic acid
benzyl ester (4).

This is synthesised from (5-amine-pentyl)-carbamic benzyl acid
ester (commercial type) (0.50 g; 2.12 mmol) following the

procedure described in Example 1. Yield 92%; transparent oil.

'H NMR (free base, CDClz) &: 1.23-1.75 (m, 6H + 1H exchangeable
with D;0); 2.60 (t, 2H); 3.20 (q, 2H); 3.79 (s, 2H); 3.83 (s,
3H); 4.83 (broad s, 1H exchangeable with D,0); 5.7 (s, 2H);
6.82-6.98 (m, 2H); 7.20-7.42 (m, 7H).

Example 5
Synthesis of {5-[ethyl-(2-methoxy-benzyl)-amine] -pentyl}-

carbamic acid benzyl ester (5).
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7.19-7.28 (m IH); 7.41-7.45 (m |H). Exanple 4
Synthesis of [5- (2-nethoxy-benzylam ne) -pentyl]

WO caohansTt aci d benzyl ester (4) . This is syne¢EFE29&@01561
from (5-am ne-pentyl) -carbBam c benzyl acid ester
(comrercial type) (0.50 g ; 2.12 nmmol) follow ng the
procedure described in Exanple 1 . Yield 92%
transparent oil. 1H NMR (free base, CDO 3) d :

, 1.23-1.75 6H + | H exch eable with D20 ; 2.60 ,
Thisyip CBURAG B Erarengs tiarpeningat (407q 6% g mmol)
with( bggaghgésullma@%h@;sggg@ws@f&m D%.@); Eica}n]gﬂl&‘e g;H); The raw

. - 0. ' . = L. . a e
subsEohEhestat orhes. et RyF Lt St HOKAtberaary - GRFFEtoazaphy
with- pesyle } pheaydatkengcicHlognZyeéORSt €. AH)0.TH)i S YSeld 60%;

obtaLEed by treating the amne 4 (0.70 g ; 1.96 mmol)

yellow: Ridiet hyl sul fate as described in Exanple 2 . The
raw substance obtained is purified through flash

iy QRN RO o PR ' DM N A a7 (s
4H);CBC11§3)(_@,3:.9§11) 221.81882.((521 :-ghl)(,-;S 42.2@38): 32052@1; éslg)lgc)s_ 3(d8 2H);
5. 428 % o8 T S ikiadhi, ST %) DioDaop: BB 300 o 2H) s

7.23€6m. 38H)(im, 7 583-7.738 1cm. 59H) (i, 7241-7. 50 (m 2H). Exanple
6 Synthesis of 1-ethyl - 1- (2-methoxy-benzyl) -1, 5
pent andi amine (6). This was obtained by treating the
Examplapeund 5 (0.45 g ; 1.17

Synthesis of N'-ethyl-N'-(2-methoxy-benzyl)-1,5 pentandiamine
(6).

This was obtained by treating the compound 5 (0.45 g; 1.17
mmol) with HBr 30% in CH3COOH as described in Example 3. Yield
70%; yellow oil.

'y NMR (free basé, CDCl;3) 6: 1.08 (t, 3H); 1.23-1.62 (m, 6H +
2H exchangeable with D,0); 2.40-2.75 (m, 6H); 3.60 (s, 2H);
3.82 (s, 3H); 6.82-6.98 (m, 2H); 7.18-7.27 (m, 1H); 7.39-7.46
(m, 1H).

Example 7
Synthesis of {6-[(thiophen-2-ylmethyl)-amine]-hexyl}-carbamic

acid benzyl ester (7).

This is synthesised from (6-amine-hexyl)-carbamic acid benzyl
ester (1.00 g; 4 mmol) and 2-thiophencarboxaldehyde as
described in Example 1. Yield 90%; yellow oil.

Y NMR (free base; CDCls) &: 1.32-1.41 (m, 4H); 1.43-1.58 (m,
4H); 2.66 (t, 2H); 3.22 (g, 2H); 4.01 (s, 2H); 4.83 (broad s,
1H exchangeable with D;0); 5.16 (s, 2H); 6.95-7.02 (m, 2H);
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mol) with HBr 30% in CH3COOH as described in Exanpl e
3. Yield 70% yellow oil. 1H NVWR (free base, CDO 3) d
WO 206084461, 3H); 1.23-1.62 (m 6H + 2H exchangRebiB2006/001561
with D20); 2.40-2.75 (m 6Hy; 3.60 (s, 2H); 3.82 (s,
3H); 6.82-6.98 (m 2H); 7.18-7.27 (m |IH); 7.39-7.46
(m IH . Exanple 7 Synthesis of {6-
7.251(tB0opheniB; yl weBhyl) 41afipebHy hexyl } - car bami ¢ aci d
benzyl ester (7) . This is synthesised from
(6-am ne-hexyl) -carbam c acid benzyl ester (1.00 g ;
Examgdlem®l ) and 2-t hi ophencar boxal dehyde as described in

le 1 Yi e ||0WOI| freebs
STy P 1 GG P A e e g e -
carbgmic2#fpid3belzyl), e8thr 48D1 (s, 2H); 4.83 (broad s ,
| H exchangeable with D20); 5.16 (s, 2H); 6.95-7.02 (m
2H); 7. 25-7 . 30 (m IH ; 7. 32-7 . 41 (m 5H .
This Ewasplabt®iSyed hEsos dhe Gompound 7 (1.2 g; 3.45 mmol) as

descL B Lenzfﬂ?%@?e 2 o P T8 AR L Kb rom the
compound 7 (1.2 ; 3.45 nmol ) as described in Exanple
w1 CpASY, )6%11 5631 1600 mUsigifS, 4128- éc%‘m s
2.4142462 3 (m2 (4ti) 2|a) 223.88 (2H) ,2H) 83. 78, (bHpad4s78 | Iﬂroad s,
1 BHIAgIse f#*{l’? BZ@Z 3%% (?%322?49r2§8882ﬁ%fm
1.225mhebis BH) 2V7 . 35- (m,
-ethyl-i\rl-thi ophen 2 yI nmet hyI hexane |, 6-diam ne

Example 9
Synthesis of N'-ethyl-N'-thiophen-2-ylmethyl-hexane-1,6-diamine
(9).

This is obtained by treating the compound 8 (0.85 g; 2.27
mmol) with HBr as described in Example 3. Yield 80%; yellow
oil.

1§ NMR (fEree base; CDClz) &: 1.12 (t, 3H); 1.32-1.58 (m, 8H +
2H exchangeable with D:0); 2.48 (t, 2H); 2.58 (g, 2H); 2.75
(t, 2H); 3.83 (s, 2H); 6.92-7.02 (m, 2H); 7.25-7.32 (m, 1H).

Examples 10-18
The Examples from 10 to 18 follow the synthetic layout shown

below.
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15

(9) . This is obtained by treating the conmpound 8

(0.85 g ; 2.27 mol) with HBr as described in Exanple
W@200685d 80% vyellow oil. 1H NMR (free base; PCDm20@)y001561

d: 1.12 (t, 3H); 1.32-1.589(m 8H + 2H exchangeabl e

with D20); 2.48 (t, 2H); 2.58 (q, 2H); 2.75 (t, 2H);

3.83 (s, 2H); 6.92-7.02 (m 2H); 7.25-7.32 (m |H).

Exanpl es 10-18 The Exanples from 10 to 18 foll ow the

synt hetic Iayout shown bel ow. 10. Ar = 2 -1l J ,Z =

(CH2)6 13. Ar 30 -Z =ALH2)6 16. Ar= (CH)e

THF Exa 10 Synt hesi s of {6

Ar-cpmcp)y-H léﬁ_ﬂ%ﬁﬁth |)_-M ne] -hexyl}- carbam mﬂQBn
benzyl t (10) . TthgB,qs obtained fromthe H
(6-am ne- hexyl) -carbamc “aci d benzyl ester (4.00 g ,
16 mmol) follow ng the sane proceduge described in
Example 1 . Yield 55% vyell ow ai=l2 TH2N\®R,:free base;
CDA3) d: 1.28-1. 60 (m 8H); 1.78(broad s, IH
exchangeabl e with D20); 2. 64s. (4Ar=3 233A8), (0, 2H);
3.92 (s, 2H); 4.82 (broad s, IHe angeable W th
D20); 5.15 (s, 2H); 7147 ; 28-7.4Q (m
6H); 7.61-7.72 (m IH); %284 silipd #ﬁ“zExanpl e dhcooH. NagH
Synthesis o f [6- (ethyl- pyrldln 2-yl net hyl - g) ST

- hexyl] - THE

HBr
AFA\N’Z\NH Ap el
{ N I}ICOOBn

K H CH;COOH o K H

N

— \
12. Ar—2-© ,Z=(CHy)g @
1. Ar=2- ,Z=(CHpg
15, Ar=3- ) g
) J +Z=(CHzs 14 Ar=3 @
i ! r=3-

N ) 2= (CHyg

S N
18. Ar=4-O,Z=(CH2)6 . A
P
17. Ar=a-| ). Z=(CHyg

N
N

Example 10

Synthesis of {6[(pyridin-z—ylmethyl)—amine]-hexyl}—carbamic
acid benzyl ester (10).

This is obtained from the (6—amine-hexyl) -carbamic acid benzyl
ester (4.00 g, 16 mmol) following the same procedure described
in Example 1. Yield 55%; yellow oil.

H NMR (free base; CDCl;) &: 1.28-1.60 (m, 8H); 1.78 (broad s,
1H exchangeable with D,0); 2.64 (t, 2H); 3.18 (g, 2H); 3.92
(s, 2H); 4.82 (broad s, 1H exchangeable with D,0); 5.15 (s,
2H); 7.14-7.22 (m, 1H); 7.28-7.40 (m, 6H); 7.61-7.72 (m, 1H);
8.58-8.61 (m, 1H).
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carbam ¢ acid benzyl ester (11) . A suspension of the
compound 10 (2.00 g ; 5.86 iranol) in THF (20 mM) is
woe@atidgswi th icy CH3COOH (10.1 m). Wil e cooPCHIB2in/®1561
with H20 and ice, small portions of NaBH 4 (0.80 g ; 2
1 mmol) are added. It is |left under agitation at 60 0OC
and under a flowo f N 2 for 5 hours. The residue thus
Exampbeallied i s col |l ected using HO , aci di fied up to a pH

srmcTgEiR 1910, PRCLO A L S 2l ey -

Carbaabbeﬁs;deb&nagﬂedsmn:h (ca2d 2 (3 x 50 m) . The
anhydrified and evaporated extracts provide a raw
substance that is purified through flash

A sugheomsabogedp iy ewicomponind d0phEs@UsiNgG.86 mmol) in THE (20

TL) G GOy Toui 67| CHRIRRR! 1P bebhe ol Tin 0533&ng this

with1HO® #nq B¢&, dmd Bl 1p&6t { oms 8ff ; N2BBS- @ 580 (am Zﬁﬁmmol are

waced B0 b BB e B B G Ahind P oo o

N2 £@r2%- h@8 g m Thel) redide? Ui nobténed. 52- Eh4 gdBed using

: - ) . h
o (et ity i I b B s i

ethes- di2ark n@0( 12)) .. Tasslys dxh@aiatgnbdu@rmbhﬁtﬁ:ﬁﬂp(i@ndoéélfled

wren (Ol 9552, ML SR oS eRad ST 2 S gy e

anhydrifped7 a(rtd, 8ippotatddl. efbs:l(am;tsBHpﬂ:oﬂh:ldeXdlamgQabéuaastance

thatw'fé] %91;%98035 tijf%é%(hm ﬁ?H)s!P 5§glo%§t?ﬁf:|_giap§/ O‘gl’a}i mobile

phase u81ng EtOAc/toluene/EtOH/NH; aqueous 28% (7:3:0.5:0.05).
Yield 40%; yellow oil.

1y NMR (free base; CDClz) 6: 1.02 (t, 3H); 1.19-1.56 (m, 8H);

2.38-2.58 (m, 4H); 3.15 (g, 2H); 3.63 (s, 2H); 5.05 (s, 2H);

5.09 (broad s, 1H exchangeable with D,0); 7.02-7.12 (m, 1H);
)

7.21-7.38 (m, 5H); 7.40-7.48 (m, 1H); 7.52-7.64 (m, 1H);
8.46 (m, 1H).

Example 12
Synthesis of 1W~ethyl—Aﬂ-pyridin—2—ylmethyl—hexane—l,6—diamine
(12) .

This is obtained from the compound 11 (0.70 g; 2.02 mmol) as

described in Example 3. Yield 75%; transparent oil.

'H NMR (free base; CDCls) &: 0.97 (t, 3H); 1.17-1.45 (m, 8H +
2H exchangeable with D:0); 2.35-2.62 (m, 6H); 3.61 (s, 2H);
7.00-7.18 (m, 1H); 7.38-7.43 (m, 1H); 7.52-7.63 (m, 1H); 8.41-
8.44 (m, 1H).

Example 13
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8.44 (m IH . Exanple 13Synthesis of {6

[(pyridin-3-ylnmethyl) -am ne] -hexyl}-carbamc acid
wheossBssester (13) . This is obtai ned from t hePCT/IB2006/001561

(b-am ne- hexyl) -carbam c atid benzyl ester (4.00 g ,

16 mmol) follow ng the sane procedure described in

Exanple 1 . Yi eld 50% vyellow oil. 1H NWR (free base;

3) o X ahbeyM tharbamic
Syntn%%g %3 . f@%ﬂalh% éméthglw 5&1@&@@ B %3}(t
acid 2i¢)q2ﬁ 1683‘C(Q:F @3);. 3.98 (s, 2H); 5. 02 (broad s, IH
exchangeable with D20); 5.12 (s, 2H) 7 28 7.40 (m
SH); 7.75-7.78 (m IH; 7.92-7.99 nB : 8,55-8 g
This (ig thalmg@nﬁr@m1hhgyﬁ§hé@p§e5heﬁgl carbamlc acid benzyl

esteée{$w% 0P r'ﬂ@”mﬁolB”?Bﬂwa@ﬂb”%he Bexyl brocedukandescribed
enzyl “ester ) conpound i s obtained from
in Exssnplond. 1‘-€L€(12d0'®0gr 24 JS@erﬁ?ﬁf)]r) fol | owi ng the
procedure described in Exanpl e 11 Yield 40% vyell ow
L oil. 1H NWR (free base; :1.02 (t,
H NMR 19ir1%esba(aﬁ gHCl. 92- 2. @é énﬁlmﬁﬂn g g %angeahle

02- 5. 1 h bl th
w1th%%%§% ?124%#)1 3 ?m %@ iglzgtl-r W?Xﬁ aag§a7zgzw 5 2H) ;

3.18 (rta, | HH) 8. 4296, 585'(m2H F) . 5E3<?am§bé0§§ Smt Fa@su%%?angeable

with %ﬁt ys - Py H‘B n- $ yboet hyl (hexang;! ;7.Gsdi7anisnem, 1H) ;
ISi1s 0 tal ned fromthe corrpound 14 (0.75 g ;
7.92 27 199 il ) 1Bk deseprbeb2i K\mEx%\IﬁbP e 3. Yield 75%

transparent oil

Example 14
Synthesis of [6- (ethyl-pyridin-3-ylmethyl-amine)-hexyl]-
carbamic acid benzyl ester (14).

The compound is obtained from compound 13 (2.00 g; 5.86 mmol)
following the procedure described in Example 11. Yield 40%;
yellow oil.

H NMR (free base; CDCls) &: 1.02 (t, 3H); 1.19-1.57 (m, 8H);
2.32-2.58 (m, 4H); 3.18 (g, 2H); 3.56 (s, 2H); 5.02-5.10 (m,
2H +1H exchangeable with D;0); 7.21-7.24 (m, 1H); 7.28-7.38
(m, 5H); 7.61-7.68 (m, 1H); 8.42-8.58 (m, 1H).

Example 15
Synthesis of NM-ethyl-N'-pyridin-3-ylmethyl-hexane-1, 6-diamine
(15) . ‘

This is obtained from the compound 14 (0.75 g; 2.17 mmol) as

described in Example 3. Yield 75%; transparent oil

lH NMR (free base; CDCl3) &: 0.95 (t, 3H); 1.12-1.42 (m, 8H +
2H exchangeable with D,0); 2.23-2.45 (m, 4H); 2.58 (t, 2H);
3.42 (s, 2H); 7.11-7.20 (m, 1H); 7.52-7.61 (m, 1H); 8.38-8.46
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1H NWVR (free base; CDA 3) d : 0.95 (t, 3H); 1.12-1.42
(m 8H + 2H exchangeable with D20); 2.23-2.45 (m 4H);
WQ208/184457 2H) ; 3.42 (s, 2H); 7.11-7.20 (m | H) PCT/IB2006/001561
7.52-7.61 (m IH); 8.38-8.26(m IH . Exanple 16
Synthesis {6 [(pyridin-4-ylnmethyl) -am ne]
- hexyl }-carbam c acid benzyl ester (16) . This is
(m, @Ryained fromthe (6-am ne-hexyl) -carbamc acid
benzyl ester (4.00 g, 16 mmol) follow ng the sane
procedure described in Exanple 1 . Yield 60% vyellow
Exam?h_g. 1&H NVR (free base; CDd 3) d : 1.21- 1 60 (m 8H +
H exchan%eabl e wth D20 : 2,58 H}l 12- 3. és ﬁm .
Syntbgpisz 78I(Ryraffn-4-pimsthgl) n{"m?PFl PE¥keRgAGRaBLE acid

benzg(LtEs@%@) (16)18-7.40 (m 7H) ; 8.42-8.58 (m 2H)
anple 17 Synt hesis of [6-

(et hyl - pyridin-4-yl met hyl -am ne) -hexyl] - carbamc

Thisagisd dpeRE¥e EHr@m (Hhd 6—]3}@1_ 4 Sa @ deglcfd openzyl
the caonpound 16 (2.00 (gtrirkrirgl fol |l ow n t he

esteﬁr déedfr §rdeke mrBEd |59 ¢ dp%% YEF | gfscribed

in EQtaingllaHlNMgl@afLﬁe%Ol%@Sgel@@QI o3n.d: 1.05 (t, 3H)
1.58 (m 8H) 9-2.60 (m 4H); 3.18 (q, 2H);
3.58 (s, 2H); 4.84 (broad s , IH exchangeable with

iy Nﬁﬁcafréelﬁaééy b,y . 83-1. ﬁﬂrin607hﬂ, §H48 8H 68xERtingeable

. nple 18 nt hesi s of N1 .
Wlthl rd.ﬁ §8y| et hyfYHexangsr3 %3d|%ﬁm néHé18)3 78 (s, 2H);
5.02-5.15 (m, 2H + 1H exchangeable with Dy0); 7.18-7.40 (m,
7H); 8.42-8.58 (m, 2H).

Example 17
Synthesis of [6-(ethyl-pyridin-4-ylmethyl-amine)-hexyl]-

carbamic acid benzyl ester (17).

The compound is obtained from the compound 16 (2.00 g; 5.86
mmol) following the procedure described in Example 11. Yield

40%; vyellow oil.

'H NMR (free base; CDCl3) o6: 1.05 (t, 3H); 1.22-1.58 (m, 8H);
2.39-2.60 (m, 4H); 3.18 (g, 2H); 3.58 (s, 2H); 4.84 (broad s,
1H exchangeable with Dy0); 5.15 (s, 2H); 7.23-7.41 (m, 7H):
8.48-8.60 (m, 2H).

Example 18
Synthesis of N'-ethyl-N'-pyridin-4-ylmethyl-hexane-1,6-diamine

(18)

The compound is obtained from the compound 17 (0.85 g; 2.30

mmol) as described in Example 3. Yield 75%; transparent oil.

y NMR (free base; CDCls) 8: 0.92-0.98 (m, 3H); 1.10-1.25 (m,
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The conpound is obtained fromthe conpound 17 (0.85 g
; 2.30 mol ) as described in Exanple 3 . Yield 75%
wo eca@adpasent oil. 1H NVR (free base; CDC 3) dPCT/IB2006/001561
0.92-0.98 (m 3H); 1.10-1.2% (m 8H + 2H exchangeabl e
vvithDZO);2.21-2.42(m4H);2.45-2.60(m
; 3. 38 (s, 2H ; 7. 11-7 . 20 (m 2H) ; 8. 37-8

8H + %ﬁl %ﬁhah'd)gam%x%ﬁpéhe 18 o%ﬁfnt?eﬂfz 042{@m [@H'S‘Y' 2.45-2.60

enzyl) -am ne] - - carbamc acid
(m, Zié)n;zy?» @&tm, (21}9)) T (AT £ gnof RaH § 03078 b} ) (ar 1 H) -
added to a solution of [6- (2- nethoxy-benzyl am ne)
-hexyl] -carbam c acid hydrochloric benzyl ester (104
Exampile 1® 26 nol) in nethanol (1,2 L), stirred in a

Syntﬂ5§{'n|0a| stirr alégﬂgﬁ% Qfﬂméﬂﬁﬁ%yi?édfyf¥uﬂﬂfﬁ | Vhexyl}-

|I|ze ace 29 nL 1 nol) is added.
carbammﬁr@@udtbﬁ@zshs©%h%roh19h=agitated at room

tenperature for 15 mnutes and then a solution of NaBH
3CN (6.3 g, 0.1 nol) in 50 nL of nethanol is added
dropwi se. Wh dditi on is conpleted, the resulting
mxture is a e 'ng(\/gQL/\Then KOH (15 g ) is
added and t he Jsuspensi on obtai ndd?%suction filtered
on celite(r) & concentrated under vacuum at a
tenperature lower than 45 0OC . A solid prid@lpitate is
obt ai ned, which is then divided between water and

0.2 GIR2R X7 I TRECAE T ek estaacte o- (o-
metherupbandy18m{A86-hexyhhi-carbempar idfdietl hidoaeghlblkash benzyl
eSte%thr r@tog g@yzdﬁesmf)géepur:lnggyﬁ%ga%g @E}gvvl ﬁ% a y.ﬁe?%eogé in a
nechéﬁ%bé&taﬁtmnmeﬂy t hadr ave firaaducthean Wesur ilfi egcompletely
soluﬁgﬁg%gg, acetaldehyde (29 mL, 0.51 mol) is added. The
resulting suspension is agitated at room temperature for 15
minutes and then a solution of NaBHiCN (6.3 g, 0.1 mol) in 50
mlL of methanol is added dropwise. When addition is completed,
the resulting mixture is agitated overnight. Then KOH (15 g)
is added and the suspension obtained is suction filtered on
celite® and concentrated under vacuum at a temperature lower
than 45 °C. A solid precipitate is obtained, which is then
divided between water and CHyCl, (2 x 750 mL). The combined
organic extracts are anhydrified and concentrated to give the
raw compound 19 (106 g) which is purified through flash
chromatography. Gradient elution of CHCI13-CHClj 9.3/ EtOH 0.7
provides the pure compound 19 with a yield of 48%

Alternatively the raw product can be purified through
extraction with hot petroleum ether. The combined and
anhydrified extracts provide the compound 19, which 1is

sufficiently pure for most uses, with a yield of 53%.

'Y NMR (free base; CDClz) &: 1.05 (t, 3H), 1.21-1.32 (m, 4H),
1.40-1.57 (m. 4H), 2.41-2.59 (m, 4H), 3.16 (g, 2H), 3.60 (s,
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extraction with hot petrol eumether. The conbi ned and
anhydrified extracts provide the conpound 19, which is
wa@dobi1zd4ent |y pure for nost uses, with a yiel dPOF/1EB0001561
1H NWVR (free base; CDCI3) @4: 1. 05 (t, 3H , 1. 21-1
.32 (m 4H) , 1. 40-1 . 57 (m 4H) , 2. 41-2 . 59 (m
4H) , 3. 16 (q, 2H) , 3. 60 (s ,2H), 3.80 (s, 3H),
2H), 437130( b{nad3g), lH7exchanganbse wat R:d2@ngdal@ (Bith Dy0),

5. 082522291#&2 gxgé‘p%gg‘lf T 857 ¢ o 7235 FBZR‘he% TPheti c

Iayout shown bel ow. Exanple 20 Synt hesi s of [6-

éi E % benzyl am ne) -hexyl] -carbam c acid benzyl
Exampiegr 2P28% . This was obtained from (6-ani ne- hexyl)
The E&AMPAPC @il benzyl Zesteslidd)the. @§nGhetd@ MEidut shown
bel follow ng the procedure described in Exanple 1 . Yield
€10¥504 yellow oil. 1H NVR (free base, CDA 3) d :
1.28-1.62 (m 8H); 1.88 (broad s , |IH exchangeable
with D20); 2.38 (s, 3H); 2.67 (t, 2H); 3.21 (q, 2H)

Hh3,. 78 (s, 2H); 5. 3 (br s, IH exchangeable W
7 21 (
6H) . 2'\'Exarrpl e 21 Slnthesi's oT—{‘ ethyl -
(2-met hyl - benzyl ) ¥-am ne] -hexy -CBar bam ¢ aci ¢
benzyl &ster (21) . This conmpound was prgpare
following the procedure in Exanplel9 o f [6- rCHaCHO,NaBHsCN
(2- et hyl - benzyl am ne) -hexyl] -carbam c aci d' benzyl
ester (20) (3.00 g ; 8.47 mol) and acetal dehyde (0.96
i ; 16.9 iranol) . The m@mw produdthbobtained is
Nredtpreyditef | ash—chromat ography ki rgebi
@ /b usi ng CH2Cl 2/ Et OI8H(@DCH 0. { ,@ ) o
21

Example 20

Synthesis of [6-(2-methyl -benzylamine)-hexyl]-carbamic acid
benzyl ester (20).

This was obtained from (6-amine-hexyl)-carbamic acid benzyl
ester (23) (5.00 g; 20 mmol) following the procedure described
in Example 1. Yield 55%; yellow oil.

'H NMR (free base, CDCl3) &: 1.28-1.62 (m, 8H); 1.88 (broad s,
1H exchangeable with D,0); 2.38 (s, 3H); 2.67 (t, 2H); 3.21
(g, 2H), 3.78 (s, 2H); 5.83 (broad s, 1lH exchangeable with
D;0); 5.16 (s, 2H); 7.17-7.21 (m, 3H); 7.27-7.41 (m, 6H).

Example 21
Synthesis of {6-[ethyl-(2-methyl-benzyl)-amine]-hexyl}-

carbamic acid benzyl ester (21).

This compound was prepared following the procedure in Example
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Yield 50% yellow oil. 1H NVR (free base, CDA 3) d :
1.05 (t, SFK; 1.18-1.36 (m 4H); 1.39-1.55 (m 4H);
WQ2B5A2458 (m 7H); 3.18 (q, 2H); 3.52 (s, 2H) PCHEBR06/001561
(broad t , IH exchangeable2Mth D20); 5.16 (s, 2H);
7.15-7.21 (m 3H); 7.28-7.41 (m 6H). Exanple 22

IM-ethyl- 1- (2 -nmethyl -benzyl) -1,
19 % Eéﬁﬁ@ﬁww(%ﬁylwsé xmezesblhrcm:obmyct racatd ngoenzyl

estet he26pmpaund %18(1170%%1 %n 7 @@Qla)ld]‘éf'hy?i HEiro %65 16.9
described in . Yiel 09@ W
o L NnvR T eéaWas@rOeeeF Hblepined OBS(tPUSHﬁite 1’81’-111015cj'h flash

chrorﬁ&ﬁo@i‘hp‘hﬁl"w@é@lh@ﬁ&?ﬂée EQ Q%Q)ng %}f%l%éa)ﬁoglm 97'_'9 '0.3)

2 08-7
Ylel% 85! gfsel(lrﬁW%l (E%énﬁ 2§ramtbms 6PCihle 3: 1.05 (t,
benzalrlmest(mr afiy)(;6- 1a'139"191 fb%?(yhﬁ lgﬁfbag‘ 5861 8(|2(§1) 7H)

> In a three necked fla U|ppe a mec céd
3-18 sffrred) 1 3.82 he&%:nd?ﬁm ne4 ( 5(groad. 68 nbH) eus:hangeable

with Smloybi Isi, zm ig) 390 ;m7 _ 1of_mater KﬁO@gﬁ'-”'ﬂ%sﬁfﬁ% (m, 6H).
cresol green a s an indicator. t .dC
nmet hanesul phonic acid is added dropw se, (218 niL, 3.36
Examplid )22unti| the indicator turns to yellow, and then the
resulting solyution is diluted with ethanol (500 nmi) .
Synthegisg ught” 1ol 9o (2eme thyd —Renelyé ) sans-hiemanadiamine
(22) sol ution of benzylchloroformate(75 iil, 0.52 nol) in
75 nmL of di met hoxyet hane and a sol ution

This was obtained by treating the compound 21 (1.00 g; 2.67
mmol) with HBr as described in Example 3. Yield 90%; vyellow
oil.

H NMR (free base, CDCl3) &: 1.05 (¢, 3H); 1.18-1.57 (m, 8H +
2H exchangeable with D:0); 2.28-2.56 (m, 7H); 2.66 (t, 2H);
3.52 (s, 2H); 7.08-7.21 (m, 3H); 7.25-7.38 (m, 1H).

Example 23

Synthesis of the benzylic ester of (6-amine hexyl)-carbamic
acid (23).

Eﬁﬁxxxymawxm%,MHCQ#@m
23)

In a three-necked flask equipped with a mechanical stirrer,
1,6-hexandiamine (195 g, 1.68 mol) is solubilized in 300 ml of
water containing bromo cresol green as an indicator. At 5°C
methanesulphonic acid is added dropwise, (218 mL, 3.36 mol)
until the indicator turns to yellow, and then the resulting
solution is diluted with ethanol (500 mL). T is brought to 30

°C and at the same time a solution of benzylchloroformiate
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of 50% pot assi um acetate i s added dropw se, in order
to maintain the pH equal to 4 . The additions are
waeomphat4etd Within 4.5 hours, and then the prodeCI/IB206/001561
stirred at 30 OC for anotheéé hour, followed by further
agitation at roomtenperature overnight. The volatile
sol vents are evaporated under vacuum and the aqueous
(75 %0l,uto B ohba) ned 7% fil t eFedimetherpeehbhe and a solution
of gﬁé-substltuted derivative that. has been . thus forned

FPPEREPLITs nSHREF Wt ridfche EBBYis60 nif  Ofder to

malnbaihf i@ wH kdt@ (fuH= 12)handexi iaed estra &dsm;bbdatl@cﬂlem.thln
X 350 nm.) . .The ani c extracts aevvahed
R S P R R A e 8 A N LI
anotWaeuunhdar gi ver S @vad C@Wpouﬂdrﬂﬁern td]_ﬁﬁalﬁrbrof at room
solid. Yield 45% Exa g% Thlj(s5 exanp
3 a6 S9ke

wax
temp8§§¥|“?ﬁes°¥‘ﬁjéms9mhe he yojal erftest hﬁre (gvaporated
undeﬁEWbQXMmbeﬂﬂy|ﬁheaHQﬁébush@bﬂhtaﬁhnﬁbtdihed41s filtered to

ben ui none 4 he co 24 ca pr epar ed
remopBont R el SREEFLFELAg: nORAAESS - FBRbnorqs  been thus
formbddi arthée farnd rate- i meidxhadiuiviiene tolNlesd hyls N:1-400 mL),

ceet G R et e S (20,

350 Sﬂ.s)pel‘ilﬂ‘l@rbﬁgf;aﬁlé eﬁtﬁabhgxmw meReed3 W8Ty wat?s: n®b) mL),
Qi lin OH (450 . The m xture of the . .reacti
Pogr ¥ g of

anhydEidTed Diodr SREARRIY ] e oRid TRHVOR; §S Fédbed t

compb6An@C2Borin3 theurs rand fafidt efaxgoeldlng,. ivtidlsl fislst.er ed
through a folded filter. The filtrate is concentrated
under vacuumto give the conpound 24 in the formof a

Exampde 2alid. M.p . 45 0C. QJantitative yi eId It was

noted that the purity. of th npoun 4
This (RIS SSFOTRBOOr FGena 5 #roneteane- foenyi- (2-
methpkgdbeh zght) aiangthe ] ~hexyl amlne} [1,4]benzoqu1none (24) .

o

L N 2
Qcre " CHO -~ " AN OCH
’\JA@N\H — OCHj H NH |\ S
EtOH ©
34 24

The compound 24 can be prepared from Nhethyl—NL%Z—methoxy—

benzyl)-hexane-1, 6-diamine and 2,5-dimethoxyquinone.

'—ethyl-N'- (2-methoxy-benzyl)-hexane-1, 6-diamine 34 (12.2 g;
46 mmol) in 150 ml of EtOH is added dropwise to a suspension
of 2,5- dimethoxyquinone (3.85 g; 23 mmol) in boiling EtOH
(450 ml). The mixture of the reaction becomes progressively
clear and red. It is heated to 60 °C for 3 hours and after
cooling, it is filtered through a folded filter. The filtrate
is concentrated under vacuum to give the compound 24 in the

form of a red solid. M.p. 45 °C. Quantitative yield.

It was noted that the purity of the compound 24 depends on the
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through the reaction i s not sufficiently pure, it can

b e purified through precipitation o f the conpound 2
wa2@6fi344FE et hanol reaction m xture, appropri aP€i/yB2006/001561

filtered and concentrated, 20 th the addition o f H 20

. Yield 85% Alternatively, a drop chromat ography

method can b e used: elution with CH 2C 12 9.25/ MOCH

pur19y7§/fNH:l4Q Hr;iggﬁ@llﬂ%iﬂhiti@@ CQHp(tlllféd ﬁzﬁw ibtloblMBt( fogeained
throqg]grg ghe3 r(efﬁcmﬁ 1.557n9t655 1c43r;ﬁnt 11%336 E_?_h can be
purlgkgd 3tHQo&%h 4§9ec §€éﬁfbn‘“$f hel 6&mp6th 5228 of the

(s br oa t , 2 H exchan able Wltg‘l I%ZOI?\%j d
ethago§3 6rggc@&pn4H)m1$ PEt ?gpropr 372FD 1 an
concgﬁ%ratééz {Mc# the E¥anRLien28fSynd hegisi® §52.

bi s- {é [ethyl - (2-nethoxy-benzyl) -am ne] -
butyl amne}- [1, 4 ]-benzoquinone (25) . A solution o

Alte?nh%i%ei? hyk H&éé éﬁrﬂﬁhh@§¥§§ﬁyz{h%thb?ta@§n1 ,bd -used:
nmo m

elutfpeH WlEhad@éacjcPr o%’\MZSBe/ Mg O8 sGsBéﬁ%lﬁéﬂHo 9- %%% Srovides

comp8uABt Baxybenzoqui none (0.16 g ; 0.91 nmol) i n boiling
EtOH (10 nl). It i s left under agitation at 55-60 O
C for 6 hours, and then the solution i s cooled and

'n whRl t(@r@t@ d%ﬁsf% acxb@igeoszfiil@% Pﬁw@l utdi, qmdl 38d (m, 8H),
evapaorat e under_vacuum Vi S |1 re o

14314 -PHe (for D %OWHEE@%-:?@W far| %Ségqée\?éra(f 'tliﬁbg)s 3.10

(g, Yueld3723% (=6d 430l &.9n pis 9710 C5.44H MR £y pecbase broad
cDd ) 1.51-1, 77 (m 8H)

t, %4§X9hé@g€ﬁ*f°1§H)Wl%h11F%a? )4 8378070 s, (TyH) 4HY, g7/ - 21 (E,
),(9.36H)q,5228 .(1-21d:; mfz/Z @3zoae*y., 2 H

Example 25
Synthesis of 2,5-bis-{2-[ethyl-(2-methoxy-benzyl)-amine] -
butyl-amine}-[1,4]-benzoquinone (25).

o3 iw”ﬁﬁx Ve

QCHy

A solution of N1-Ethyl-Nl-(2-methoxy-benzyl)-butane-1,4-
diamine (3) (0.43 g; 1.82 mmol) in 10 ml of cold EtOH is
added dropwise to a suspension of 2,5 dimethoxybenzoquinone
(0.16 g; 0.91 mmol) in boiling EtOH (10 ml). It is left under
agitation at 55-60 °C for 6 hours, and then the solution is
cooled and filtered wusing a folded filter. The solution
evaporated under vacuum provides the required product in the
form of solid EtOH crystallised several times. Yield 72%; red
solid; m.p. 97 °C. 'H NMR (free base, CDCl;) &: 1.08 (t, 6H);
1.51-1.77 (m, 8H); 2.42-2.63 (m, 8H); 3.11 (g, 4H); 3.60 (s,
4H) ; 3.81 (s, oH) ; 5.28 (s, 2H) ; 7.72 (broad t, 2H
exchangeable with D;0); 6.82-7.01 (m, 4H); 7.19-7.23 (m, 2);
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exchangeable with D20); 6.82-7.01 (m 4H); 7.19-7.23
(m 2);7.38-7.42 (m 2). MS (ESI +) mz =577 (M+ H
WO 2606asgabe 26 Synthesis o f 2 ,5-bis-{2- [ethyPET/IB2006/001561

(2- met hoxy- benzyl) -am ne] 2pentyl-amne} - [1, 4

] - benzoqui none (26) . This was synthesised from

Nl - Ethyl -1\71- (2-nethoxy-benzyl) - pentane-1,
7.3857dianine £6), MBol(Eew ngnthe=psotedure MEScri bed in

Exanple 25. Yield 65% red solid; mp. 88 0C. 1H NWR

(free base, CDCA 3 ) d: 1.18 (t, 6H); 1.28-1.72 (m
Examp2&l) 262. 43-2.61 (m 8H); 3.15 (q, 4FD 3.62 (s, 4H)

. 84 , 6 3 6 t 2H .
Syntﬁ%ﬁaﬁéea%ﬂ WAL 6%@ e ipchy 1%’ VRGP pgpminel -
pentffﬂn—aﬁlrl)le}z[424? B6neou2bpneM(B6(ESI + ) mz = 605 (M

H Xa pl e 27 Synthesis of 2 ,5-bis-{ 6 [ et hyl -

(2 nethyrf -anlna] hexyl ani ne}- [1, 4 ]

- benzoquikerte{2 afis ~s obt ai ned b ychﬁgatlng

W - Et hyl - JoM, (2 nethyl b 6 nedi am ne
(22) (0.60 g 2.42 mol) HL““”l“”“

di met hoxybenzoqui none as d¥scribed in e 25; red
waxy solid. 1H NWR (free base, CDO 3) d o1 03 (t

6H); 1.22-1.73 (m ;) 2. 28- 8 (m_14H); 2 (q
ThlS4Fmﬁﬁg 5§ypghegppeds, Fxrams @1ﬁEto%nN¥b(%g@e@hoxpppenzyl
pentgﬁéhﬁngeagbﬁlg’ﬂet h(@Z)O)fofléiglr?g_glzghémpr@@edu}ez%e;scﬂﬁbed in

( mpl e
Examgggyni{ esidedfl 65%. pred [grlid; m.p. &8 . ?H NMR (free

base(etbylll i hg opherg 2%13/' ”@fliTPWIaf%ﬂf 7hexy! af@@)el 2.432.61 (m,

benzoqui none hi s was synthesised from

4
1]3etr$y|<.q,.\AHih| 8phRén-(Z-yl4fBtihy3 -84 65, héRaned -3 nes, 2H);
6. 61(%::6%@4%9 2 le8chbAgRLd18NG1205 D,0); 6.86-7.01 (m, 4H);

7.22-7.29 (m, 2H); 7.42-7.46 (m, 2H). MS (ESI') m/z = 605 (M +
H)*.

Example 27
Synthesis of 2,5-bis-{6-[ethyl-(2-methyl-benzyl)-amine] -

hexylamine}-[1,4]-benzoquinone (27).

This is obtained by treating N1-Ethyl-Nl-(2-methyl-benzyl)-
1, 6~hexanediamine (22) (0.60 gsi 2.42 mmol) with 2,5

dimethoxybenzoquinone as described in Example 25; red waxy
solid. M NMR (free base, CDCli3) 8: 1.03 (t, 6H); 1.22-1.73 (m,
16H); 2.28-2.58 (m, 14H); 3.12 (g, 4H); 3.55 (s, 4H); 5.32 (s,
2H); 6.61 (broad t, 2H exchangeable with Dy0); 7.12-7;21 (m,
6H); 7.25-7.40 (m, 2H). MS (BSI') m/z = 601 (M + H)".

Example 28
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di met hoxybenzoqui none, follow ng the procedure
described in Exanple 25. Yield 85% red solid; mp. 55
wOD0s/13-45NVR (free base; CDA 3) d : 1.08 (t, BEH/B2006/001561
1.35-1.75 (m 16H); 2.41-2262 (m 8H); 3.18 (g, 4H);
3.81 (s, 4H); 5.38 (s, 2H); 6.62 (broad s , 2H
exchangeable with D20); 6.88-7.00 (m 4H); 7.21-7.25
SynthepigH). o S (ESI- bi$—h@i(etHﬁE%KMAdeéﬁﬁQ7yIﬁEnhyk%éﬁhne)—

hexyfg{artﬁﬂig? I} P %eEéo ?ﬁ[’l?: 4APhe] hexylamine] - [1, 4

]benzqu|none (29) Thgs was synthesised fromlI\71

- et hy -I ! d| pt hyl hexane- 6- dlan1ne
dlnet qu|none

descrlbed in Exanpl e 25. if 6596
NVR (free base; CDA 3 ) : 1.02 (t, 6H); 1.18-1.68
(m 16H); 2.38-2.60 (m 8H); 3.12 (q, 4H); 3.64 (s,

This4khs mﬁ«?-u(ésls?éﬂ) f@oﬁoz\ﬁlbéf?ﬁg?lswl 2H M hyl-1, 6-
Wt h ); 7.08 17 (m 2H); -7.4 m 2
hexapedyamigg (m (9H); 0444 48g(m 2:H)8 M SMEES| +) apfiz 2,5

dime€h&1PbéMidgti hdne , EXBEP] & 395 SwHe E%c%dEF% ée9?§1bed in

et hyl - pyridin-3-yl net hyl -am ne) - am ne |-
Exam{)ie4]205ernzé’ér@ﬁﬁlon%5f80 nedrhpalids §\$'-rﬁ-he§|555d fHomiMR  (free

]oasetZCBdcmé’)I -3 -1y d‘xfz‘, %H’)l';rel”‘%éilhe?@nﬁn b6 dianiNe 6o (m,

ﬁé (0.35 nmol) and 2
?hdﬁybéEQquiﬁ%he Sfoﬂﬁbmnﬁg3ﬁhéspr8@édu6662 (broad s,
2H e&@&@h?@%%l‘en WEXaTp! @)2@ \é' %l8d76@%% (gd Lﬁﬁai)’ §°'f g.]z'ﬁl (m,

b
a%%?%@(fﬂ@ﬂ} 312(q, 4H) 3.53 (s,
4FD 5 25 (s, 2H); 6.62 (broad s , 2H

Example 29

red maxynsolld 1H

Synthesis of 2,5-bis-[6-(ethyl-pyridin-2-ylmethyl-amine) -

hexylamine]-[1,4]benzoquinone (29).

¥

This was synthesised from N-ethyl-N'-pyridin-2-ylmethyl-
hexane-1, 6~diamine (12) (0.35 g; 1.42 mmol) and 2,5
dimethoxybenzoquinone, following the procedure described in
Example 25. Yield 65%; red waxy solid. 'H NMR (free base;
CDClz) &: 1.02 (t, 6H); 1.18-1.68 (m, 16H); 2.38-2.60 (m, 8H):;:
3.12 (g, 4H); 3.64 (s, 4H); 5.22 (s, 2H); 6.60 (broad s, 2H
exchangeable with Dy0); 7.08-7.17 (m, 2H); 7.40-7.48 (m, 2H);
7.57-7.68 (m, 2H); 8.42-8.48 (m, 2H). MS (ESI*) m/z = 575 (M +
H) .

Example 30
Synthesis of 2,5-bis-[6-(ethyl-pyridin-3-ylmethyl-amine) -
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exchangeable with D20); 7.19-7.24 (m 2H); 7.62-7.68
(m 2H); 7.57-7.68 (in, 2H); 8.41-8.55 (m 2H). M5
W@ BiBbAa)4481 z = 575 (M + H )+ . Exanple 31 Synt heci/mB2066/@1561
, 5-bis- [6- (ethyl-pyridin34-ylnethyl-amnine) -
hexylam ne] - [1, 4 ]benzoquinone (31) . This was
synthesi sed fromi\Fl-ethyl-1V1-pyridin-4-ylnethyl-I,
hexyl%mfi@qan[e@@menﬁqulﬁ)nc(& 480 ., 1.62 nmol) and 2,5
di met hoxybenzoqui none, foldow ng the procedure
descri bed in Exanpl e 2. eld 70% red waxy solid. 1H
2 AFSE ' .98 (t, 6H);

3 M s,
. 2H 6. 63 (broad 5 Qmwewth

D20); 7.21-7.28 (m 4H); & 42°8. 48 (m 2H). MS (ESI+)
mz =575 (M+ H)+. Exanple 32 Synthesis of 2
, 5-bis-{ 6- [(3, 5-dibrom ne-2-nethoxybenzyl)
-ethyl -am ne ]-hexylam ne }-, [1, 4] benzoqui,ngne
This ThivaSwas yoymerdsiesed FFam | ﬁ-e%tﬁwlw TPyEidin-3*- Y%HPGthyll'

0 met haxybe b-hexanegiam ne £:39) 2,5
hexal%eo(]ljlbe§ @15}@1%% m’rtr)ll@S gélébé dljgrr;et hoxybenzoqwmz}one
dlmemmxmm@oqmn@m@cecm ld redwr | 686 | ATEXEAPFe Sescaired in

Examé¥%§72%?d g@%idiqggdl %%dNNﬁéﬁgr%§ﬂ9§§e nggMFﬁz ﬂree base;

cpclg. @8 ('_Iq. 0%Ht, 3688 (5, 22,H; 68, glg, ($6HEk) 2-5335 - @g m, 8H);

2 2 r d , .e bI .t
3.12 Hés ?1}@ (? 5’? M%h' Eéslltzz?eng%@ QHQ"Q hsMQ%O)H(broad s, 2H

exchan@#dl€ mtBOO/&)(zQBr ng) 1Ps7 adfledme 0 28) ol utdion @18 (m, 2H);
7.5727581 $7f 62m); 8.41-8.55 (m, 2H). MS (ESI*) m/z = 575 (M +

H)*.

Example 31
Synthesis of 2,5-bis-[6- (ethyl-pyridin-4-ylmethyl-amine) -

hexylamine]-[1,4]benzoquinone (31).

This was synthesised from N'-ethyl-N'-pyridin-4-ylmethyl-1,6-
hexanediamine (18) (0.40 g; 1.62 mmol) and 2,5
dimethoxybenzoquinone, following the procedure described in
Example 25. Yield 70%; red waxy solid. 'H NMR (free base;
CDCls) &: 0.98 (t, 6H); 1.22-1.75 (m, 16H); 2.35-2.58 (m, 8H);
3.12 (g, 4H); 3.52 (s, 4H); 5.25 (s, 2H); 6.63 (broad s, 2H
exchangeable with D20); 7.21-7.28 (m, 4H); 8.42-8.48 (m, 2H).
MS (ESIY) m/z = 575 (M + H)™.

Example 32
Synthesis of 2,5-bis-{6-[(3,5-dibromine-2-methoxybenzyl) -
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15

[ (3, 5-dibrom ne-2-nmethoxybenzyl) -ethyl-am nej
-hexylam ne} -[1, 4]benzoquinone (32) (60 ng, 0.06
wo 206/13448nd sodi um acetate (144 ng) in freezi NECEHIBEDIE01561

acid (8 mM) and subjected Bd catal ytic hydrogenation

until the required theoretical quantity of H2 has been

consuned. The catalyst is filtered through Celite and
ethylhEneRt PURERFSamOhEL LN, Obbahpeduitong tB25ed within a

few mnutes in contact wwth the air. It is basified

wi t h sodi um carbonate and extracted using CHCI3 (2 X))

. The mmg)i ned organic E?(t Kacts are anhydrifi ed gand

cgpecent ra ed/gg‘r})r}g/d_{g‘?mar w product thaf is

thro y" chf orvet ogf aptjy. JEl ution with

MeOHLQ, 25/ NH _4CH 0. 075 pr ; 4 g el-

55% It can be easily seen haE usi ng the prese

met hodf it is possible to dbtai n narked compoun

(possibly even tritiated) belonging to the general

formula (1) as defined above. Exanple 34 Synthesis of

N1- et hyl - N1- (2-nethoxy-benzyl) -hexane-1, 6-dian ne
This(®84p syfh@esdmpduritcdy Nasthlaiihed3 a5-@llbrambpar 2rmethoxy-

oil fro 6-_ lethyl-, (2- OX Y zyl) ~amy
benzyp,lgxyll},rgc—{g}%a[ %‘%:W#%e@%? e%ot'glﬁp(%) 0('?733?%90;1) 630f 2/°
dimethokybtakbouingnthe Sahkopingediie gescedved i described in

anp, 3,. Yield . 98% 1H NVR (free.base,; : )

mxanblBiPed. Syl 8999 Gedd M BRIt o B o Vel Dases
CDCLERG; @.91-2t536HN; 4HR2-2.65 ((m, 2HH) ;3.5B0<2.2H) (m, 8H);

3.81 (s,, 3H),-6.82-6.94 ( 7.16:7.426m, 2H) 50, .
3'08Ex‘§ﬁp|43?'3g%3%§Tﬁé'E>?gﬁrp| A B el 8 { B e Ve s 6.62
(brosyintdet PH leayedustnostadire with  D,0); 7.55-7.64 (m, 4H). MS
(ESI") m/z = 949 (M + H) .

Example 33
OCH4 H 0 Br
B N
N/\/\/\/ \l
k H/\/\/\/ Br
Br O OCH3
32
H
Pa/C
Y
OCH, H 0 H
N
H N/\/\/\/ \I
I\ ”/\/\/\/ H
H 0] OCH,
24

Pd/C at 30% (48 mg) is added to a solution of 2,5-bis-{6-

. [(3,5-dibromine~-2-methoxybenzyl)-ethyl-amine] -hexylamine}-
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below.34 35: X = F 36: X =B r Exanple 35 2 ,5-bhis-{

6- [ethyl- (2-nethoxy-benzyl) -am ne] -hexylam ne}-3,
w®200di18445u0ri ne- [1, 4 ]benzoqui none (35) . A PCT/IB2006/001561
suspension of tetraf luorinde- [1, 4 ]benzoqui none (100
ng; 0.56 mmol) in 2 ml|l of ether is added dropw se to

a solution of 1- ethyl-N 1- (2-nethoxybenzyl) - 1
[1, 4 pshexanadh s ng2( 1.2 tng, 40666mmma>ll) isn@ svlioh acetate

et hyl ether. The solutlon i mredi a econes a.dark
(144 r@ﬁ)coﬂﬁurfr¢?z%@gleﬂqet&ﬁﬂeﬁcé |t§$ %Hgat apgorfubiected  to

catal@Rer atyf i JRAN®Mounn@Ad al théhe sajwierdd | s theoretlcal
evap orated under vacuum The reS| ue ob |ne
quan%&ﬁYfF@d Bsi REST IR cRPEREMSGr ap %ﬁ filtered

throldi® b2l Me@H N4 3: pauesusu28¥sE9: Slel'tQ.@n p@]@t/ai:heédt herns to

conpound 35|ntheformof a enj sh il W|tha i el .
red oRLiG9% eH KRR (e dasd? cepnt %fjcd with odhg @ ;ﬁy fois

ba81§1@§4%1§%3Qg%QQHP|@érbégé%% 2gﬁﬁi2e§ﬂﬂéﬁteﬁgmslag5ﬁﬂcl3 (2

D%be z:i.q)m :Bn%éy (arggpﬂ_c egé:r{atcs eﬁ;:ag%nggﬁn dWI Tﬁbled and

conc%%ﬂﬁafﬁd @B%p%ééF?bea3@a% p&ﬁ@m%t{ﬂ&aﬂ(ﬂénﬁurlfled through
- met hoxy- benz -ami ne] -

drop SBLORAREUTRERTs Trmsd s Tl Sy digom 0.75/NmoH

0. o79%§baﬁge§y2hrﬁa‘thng yZeQHhME 584- (2- net hoxybenzyl) -
, b- hexanediamine (0.21 g ; 0.8 mol) with

tetrabron1ne-_[1 4 ] benzoqui none (0.17 g ; 0.4 nmmol)
Tt &% d8sciizked j ns&xanphat3usifE! 6hd5Prepwp) emothod, it is

possible to obtain marked compounds (possibly even tritiated)

belonging to the general formula (I) as defined above.

Example 34
Synthesis of N'~ethyl -N'- (2-methoxy-benzyl) -hexane-1, 6-diamine

(34) .
B
N\/\/\/\
NH,

OMe

The compound 34 was obtained as a transparent oil from {6~
[ethyl- (2-methoxy-benzyl)-amine]~hexyl}-carbamic acid benzyl
ester (19) (2.31 g; 6.01 mmol) following the same procedure
described in Example 3. Yield 98%; 'Y NMR (free base; CDCls) 8:
1.04 (t, 3H), 1.12-1.48 (m, 8H +2H exchangeable with D,0) ,
2.41-2.53 (m, 4H), 2.65 (t, 2H), 3.57 (s, 2H), 3.81 (s, 3H),
6.82-6.94 (m, 2H), 7.16-7.42 (m, 2H).

Examples 35-36
The Examples 35 and 36 follow the synthetic layout shown

below.
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1H NWVR (free base, CDO 3) d : 1.07 (t, 6H); 1.28-1.78
(mconplex, 16H); 2.43-2.60 (m 8H); 3.60 (s, 4H);
w@2@4A31484 (m 10H); 6.17 (br s , 2H); 6.87 (dpCERH2006/001561
6.95 (t, 2H); 7.19-7.28 (m332H + 2H exchangeable wth
D20); 7.42 (d, 2H). M5 (ESI+) mz = 791 (M+ H)+
Exanpl e 37 This Exanpl e descri bes the determ nati on of
the inhibiting ability in relation to AChE and BuChE
and the selectivity of conpounds 35 and 36 and the
conpari son of these properties with certain
phar maceutical s present on the market. The inhibiting
power (1C50) was deternined using the &l | man
spect hot ometry met hod (El | man, . LI, Gourtney,
K. D.; dreﬁ V .; Featherstone, R. New and
Rapi Lrss et E BT e Wi natibn of X
Acet ylghol i terase Activity. Bioc Xh Phar nacol .
1961, WOl. 7 , pages. 88-95). The level of the IC50
was deterd ned using constant concentrations of
substratum and enzynes and jaryi ng the concentration
of an inhibitor with succesjsive increases. In this
manner the activity of the enzynme is determ ned as a
revel ation of the formng d anionic col oured
mol ecul ar species (2-nitro 4-thiobenzoate) ([ mac = 412
nm , which is obtained f®l|I pvvl ng the cti bet ween
t hi ool i ne- product ¢ e _BQzys@iig Ay (s of
@ tiocholine (subs um of AChE) or
WA~ P ok BUChE) - and a
5,5 @ thi ok snltrobenzf_pl coacid (Ellman reactive) . The
absorPency variation at 412 nm (in other words the
absorbency variation o f the 2-nitro 4-thiobenzoate

X =F
per m nute (DA/ m n) (enzyrmtglgcx B

Example 35
2,5—bis—{6—[ethyl—(2—methoxy—benzyl)—amine]—hexylamine}—3,6—

difluorine-[1, 4]lbenzoguinone (35).

A suspension of tetrafluorine-[1,4]benzoquinone (100 mg; 0.56
mmol) in 2 ml of ether is added dropwise to a solution of Nt-
ethyl-N'- (2-methoxybenzyl) - 1, 6-hexanediamine (1.23 g; 4.66
mmmol) in 3 ml of ethyl ether. The solution immediately
becomes a dark red colour. It is left under agitation at room
temperature for one hour and all the solvent 1is evaporated
under vacuum. The residue obtained is purified using flash
chromatography. Elution with CH,Clp/MeOH/NH3 aqueous 28%
(9:1:0.05) provides the compound 35 in the form of a greenish

0il with a yield of 90%.

Yy NMR (free base, CDCls) &: 1.08 (t, 6H); 1.23-1.63 (m
complex, 16H); 2.46-2.64 (m, 8H); 3.51 (g, 4H); 3.64 (s, 4H);
6.17 (br s exchangeable with D,0, 2H); 6.87 (d, 2H); 6.95 (t,
2H); 7.24 (t, 2H); 7.43 (4, 2H).
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35

speed) depends on the substratum concentrati on and on
the enzymatic activity o f the AChE and BuChE,
waecwondi4sy t o M chaelis Menten kinetics. | n oPABIB20601561
calcul ate the 1 C50 constant4concentrations o f
saturating substratumwere used, that is, those
capable o f produci ng maxi mum enzynmati c speed (V nax )
and fixed enzyne aliquot. Tests were then nade on the
I ncregsing concentrations o f the conmpounds under
Exam?@?e ?ch capabl e o f inducing inhibitions between 20%
2,5—Bg§—8@@qétﬁyﬁh&2Vﬁakhoxyabehzyﬂmhbhﬁhb@ﬂhbkgéamﬂaeé—3,6—
..__obt ai ned, awm ng up a gr of the inhibition
dlbrﬁ@?@@ﬁiggé?gePZP%El%ﬁ§§ égggrding t o the function o f
the decimal logarithmo f the nanonol ar concentration
., 0 f the inhibitor. Ljnear,regrassion apet er n _
This{Hia] CORME bt Pirat BT G Eadh EERL a2 it Endifbenzy1)
1, 6-bereestiiathioe able X1 o gleacdi gat embhe nmaxittum tetrabromine-
zymati ¢ _activit 5099 whi ch was opt ai ned t hrough
11, 4§ REEPROHEREGR o Hie Tl bubntTPRY SFaREs S R b ofremple
35. ¥€B0d( 26kE) pheple( BATHE) Sel ectivity (nM () 1C50
(BuChkg) /1C50 (AchE) 35 5.17 0.17 1520 + 90 294 36

2.66 0.19 800 62 300 Tacrine 250 1 050 20.2
y  \Dmmepezide 2dake 4. 8DCIQP0 §:30Q . Tabl gtl, sbayws t he2BER078 (m

bt ai using t hod crib bove,.and relativ
comp 84t R Gt 95 B8, £AS7 dePng SandD o o 282 54 (m
10H)dorepezi lbr The RES0Q realgati we, t2B) ACBESEr e(d, ndiitiat ed. 2a9-7. 28
(m, %HJC§02&A%§%%dngeable with Dy0); 7.42 (d, 2H). MS (ESI™)
m/z = 791 (M + H)T

Example 37

This Example describes the determination of the inhibiting
ability in relation to AChE and BuChE and the selectivity of
compounds 35 and 36 and the comparison of these properties
with certain pharmaceuticals present on the market. The
inhibiting power (ICsg) was determined using the Ellman
spectrophotometric method (Ellman, G.L.; Courtney, K.D.;
Andres, V.; Featherstone, R.M. A New and Rapid Colorimetric
Determination of Acetylcholinesterase Activity. Biochem.
Pharmacol. 1961, Vol. 7, pages. 88-95).

The level of the ICso was determined using constant
concentrations of substratum and enzymes and varying the
concentration of an inhibitor with successive increases. In
this manner the activity of the enzyme is determined as a
revelation of the forming of anionic coloured molecular
species (2-nitro 4—thiobenzoate) (Amax = 412 nm), which is
obtained following the reaction between thiocholine- product
of the enzymatic hydrolysis of acethyltiocholine (substratum
of AChE) or Butyrylcholine (substratum of BuChE) - and a 5,5’
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the 1C50 relative t o BuChE indicated a s | C50 (BuchE)
The selectivity i s defined a s the ratio between

wo awe(1MIfE) d | C50 (BuChE) and indi cates the abtT/iB20060001561
f the inhibitor t o bond psB&ferably w th AChE rather
than wi th BuChE. The conpounds 35 and 3 6 have shown an
| G50 (AChE) that i s relatively very good (Table | ) ,

dlthlb\ggs‘?lrﬁ%zo%e'n)%\&fcdt Aandt LK@l@%fé(rAlCihEacm{ret he ﬂllm:r aheorbency

gnex (r an conS| era 0

vari ¥t | 4 1 Ar PBeptin rether Vﬁé%e]ﬂg}ﬁ %)??y res (rarlatlon

of tH&! aELM§E¥OVQL%hg@%nzb%H:Te€rpdﬂ1amﬁdm ()AAfml:m) néeanymatlc
conparable t o that of d ne ezil .

EX 3
speedy deQen(ig &L di WromiSyesSE4 883%} F%I%nne{rgcﬁl Y the
enzyma&eﬁ@" G a1 ach €l hyles OCACHE | daﬁdbeBugzhEest eccp8djing to

- di brom ne- 2- net hoxybenzal dehyde (1.90 g ; 6.4
MlCha\ﬁﬂn‘tﬁ )qutoerhdﬂ]é?)etclcos'a solution o f 2 3 (1.46 g ; 5.8

mml) in 2}9 m | 3o f et hanol cont ai ni ng nol ecul ar
Si evi ng. ter 30 m nut BH 4 2
in O'rrd§radg%d FFHRET ed oﬁ tirxt &P SFaé’tge?(‘%n undt?l;gﬁg)ia1rls of
satuPli 4 | %&b@‘t@%ﬁu@htweﬂél difdaat thatwiidy, HEhoBeN capable of
rovi des the preci tlon of t hat s,
ProdyGgc i By f |EI"I%£ heg}mﬁ’gpea?tnéjdl Yy WTh SheYyme
allq@&@eaTezéz(’t%'\ggﬁéo/théfﬂ ﬁdb@e( bMdlth@hl:L@rclr@esiant co@%nt&)atlons

: 75-
of iq]:})e’ 3pg@p?§pd§m l_gaa (gfeSﬁZ%rgcis ga?g%)l?l_b o% Bé_nduculg
inhikSti & ; bdtvded. 293( Mnd MG 7609%Be 0¥ LM Llal'tl)e,r,g i5ihibition

llneg&brm()era%cgsfgbggyng)éCha %@frllg?(vﬁpt haDqu:zgphExao%pl eh inhibition

perce@té’?@r Qi Neher met W@Wbﬂﬁdc)’idln@mﬁte] the function of the

hex icarbamc acid enz est (38) . Thi %n'poun n
decinps ptepareH ol Péwi gt Bodddr ¢ Oﬁl%@%ﬁ& of  the
inhibitor. ILinear regression parameters and the ICsowere
estimated for each line (the concentration able to deactivate
the maximum enzymatic activity by 50%) which was obtained

through interpolation on the relevant line.

Table I
Inhibitor ICsg(achr) ICs0 (muche) Selectivity
(nM) (nM) ICsg (mucks) /ICso (achm)
35 5.17 £ 0.17 1520 £ 90 294
36 2.66 £ 0.19 800 * 62 300
Tacrine 250 + 10 50 = 2 0.2
Donepezil 23.1 * 4.8 ~7000 ~300

Table I shows the ICsy obtained using the method described
above and relative to the compounds 35, 36, to tacrine and to
donepezil. The ICso relative to AChE are indicated as ICso(achEg)
the 1ICs; relative to BuChE indicated as ICso (BuchE) - The
selectivity is defined as the ratio between ICso(achr) and ICsg
(suchg) and indicates the ability of the inhibitor to bond
preferably with AChE rather than with BuChE.
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19 of [6- (3, 5-dibrom ne-2-nethoxybenzyl) -am ne]
- hexyl - carbam ¢ acid hydrochloric benzyl ester (37)
W@ 200693957 3.7 mmol) and acet al dehyde (0.45 nl pCTIE2006/001561
mml ). The raw product obtabned is purified using
flash chromat ography with nobil e phase using petrol eum
et her / CH2C 2/ acetone/ NH 3 aqueous 28% (8:1:1:0.05); .
The \ePrRQRRfs. 3R NV (f3®e liEe, TO@N 3)and ICho@dws(t ,that is

rela@ﬂ*el% Zx%ryl %%o(im é@ﬁ%le I?)gsztQé‘r (cﬁded'%g lgw%% (?Iﬁan the

Ic50(@mh%eﬁ}&?et\ﬁcﬁﬁnmd)co%eféb (sancizH;onslqgrabm lpwer than

that ddndBeZitl (AP cE5}%) Exanple 40 Synthesis of
] Eé’:&et hI;/Il-g(I%V::tL és %%I_?:brom ne- 2- net hoxy- benzyl) -1, 6

- hexanediam ne (39) . It was obtained by treating the

3 l; es
e STBOUNSRN (O, ooTEPIko R, QRalfpeatted enan

that b%%e ng)agd: camparaple siy; thapoof. 5@ompeaﬂ} 2.05
(broad s , 3H exchangeable wth D20); 2.41 (t, 2H);
56_(q, 2H); 2.63-2.78 (m 2H); 3.60 (s, 2H); 3.81
Exam%]s : 7.57- 7.63 (m-2H) .CLAIMS 1.- Method for the

Syntksey@iémesoﬁ af6-&( 2 55t SirAT e by e/ﬂe@ﬁ}?qu-%' n]—rl_i)exyl—

erivatjye having eneral formula D ‘where
Carb?m{%p?%Jls%nl?iéd%O%%%%JEg‘%%ntb%”hé‘élsne‘ﬁ’ﬁet hé&3gt eup
consisting of: a hydrogen, a saturated or unsaturated,
l'i near or lgranched al kyl group with one to five carbon
atons, and,
0]

4
Br NF-_IV\/\/\NHJ]\O
OMe Cl

3,5—dibromine—2—methoxybenzaldehyde (1.90 g; 6.4 mmmol) is
added to a solution of 23 (1.46 g; 5.8 mmol) in 60 ml of
ethanol containing molecular sieving. After 30 minutes NaBH,
(0.23 g; 6.2 mmmol) is added and the reaction mixture is left
under agitation overnight. Acidification with HC1 6 N provides
the precipitation of a solid that is collected by filtration
and washed repeatedly with ether. Yield 65%.

'y NMR (hydrochloride salt; CDCls) &: 1.22-1.98 (m, 8H); 2.75-
2.95 (m, 2H); 3.08 (t, 2H); 3.94 (s, 3H); 4.12 (s, 2H); 5.04
(s, 2H); 7.38 (s, 5H); 7.73-7.75 (m, 1H); 7.99-8.01 (m, 1H);
9.57 (broad s, 2H exchangeable with D,0)

Example 39
Synthesis of {6—[ethyl—(3.5—dibromine—2—methoxybenzyl)-amine]—
hexyl}-carbamic acid benzyl ester (38).
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a substituent having an inductive electron w thdraw ng
effect; R 2 and R3 represent, each independently from
woer@easather, hydrogen, or a saturated or unsaPCrT/E260h/001561
| i near or branched al kyl gBdup with one to five carbon
atons; R4 and R5 represent each independently from one
anot her, a substituent chosen in the group consisting

of : hydrogen,pa saturated or unsaturated, |inear or
branched al ky] group with one to five car bon atons, a
hal ogen, X rse s a radical chifsen in the group

consi sting M 20- wand -NH-; T
at or"un atu”te@,’ I or

representgy”a "$a
branched al ky group with one to'four cakbgy atons; Z

represents a saturated or unsaturated, |inéar or
branched al kyl with two to thi rteen carbon atons; the
. . et hod 1 ! id SPIPEHSLS &n Example
This n%%ﬁl%%%%% | %Ssggsg%%tdl on ase er ellgn on a

19 op- henz8qGi-adbe omdviend —amegél@ew@lenfzcyﬂﬁmaaupﬁk)-hee<Y|lX)CarbamlC
rein pr Leavi r Qyp plyavg Ng 3am 1) nd

acid Wﬁgdr F\I}éﬂgé: EOISSEINE Beeld ngﬁ}e? oot %ubstltuntmpo °

acetdxigeydeor ted4di nh;a 7.9 smmdlit-erPhali 526 §6ﬁﬁ69ﬁdoﬁ§€|lﬁ§d is

puri Jhggn%r lngf OF (L@ C:WIJOE‘r)ftoﬁr\é?ﬂy) Y PERr dRbili@ OPhAak8 using
i s-di am ne- \ Zoqui noni c_deri vati ve
petrd&wmmge&h@enef@HﬂﬂQVﬁgpao@pyNH3 aqueous 28% (8:1:1:0.05);

yellow oil. 4 NMR (free base, CDCl3) &: 1.04 (t, 3H); 1.20-
1.59 (m, 8H); 2.35-2.58 (m, 4H); 3.19 (g, 2H); 3.58 (s, 2H):;
3.81 (s, 3H); 4:;82 (broad t, 1H exchangeable with Dy0); 5.16
(s, 2H); 7.15-7.21 (m, 3H); 7.28-7.41 (m, 6H).

Example 40

Synthesis of N'-ethyl-N'- (3, 5-dibromine-2-methoxy-benzyl) -1, 6~

hexanediamine (39).

- NWNH 5

It was obtained by treating the compound 38 (017 g; 0.30 mmol)
with HBr as described in Example 3. Yield 87%; yellow oil.

'H NMR (free base, CDCls) o: 1.05 (t, 3H); 1.20-1.58 (m, 8H)
2.05 (broad s, 3H exchangeable with D20); 2.41 (t, 2H); 2.5606
(g, 2H); 2.63-2.78 (m, 2H); 3.60 (s, 2H); 3.81 (s, 3H); 7.57-
7.63 (m, 2H).
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2.- Method according to claiml1 , wherein R i
represents a substituent chosen in the group
w@oemsils44sng of : - a hydrogen, a substituent harRCTIB2a06/001561
i nductive electron withdrasng effect . 3.- Mthod
according to claim1 , wherein Ri represents a
substituent chosen in the group consisting of: a
hydr ogen, a hal ogen, N2 cIaniis an al koxy Cl1-C3; R2
and R3 represent, each independently from one anot her,
a hydrogen or a saturated or unsaturated |inear alkyl
1.- gradgphbdavi nfofromione tsyrthrsicar botfi at ans; 2 R8-lahs--&®Rbamine-

= 4i55%??%@&@3%29%%‘3?7%%3%?é%&afpal%é’?n%?%@%%? gprmda (1)
h

ogen, - a saturated or unsaturated, |inear or
branched al kyl group with one to five carbon atons, a
hal ogen, T represents a sat®iraRed Ry ypsaturated
linear alkyl with oneg, el _cab tons: Z
represents a saturated o satdir aflée=/R,i near al kyl
with two toRj & g 4.- Method according
toclaim1 , ein RU r pregents a substituent
chosen in the gfoup Tohei s ing of: a hydrogen,

wherein R; represents a substituent chosen in the group

consisting of:

- a hydrogen,

-~ a saturated or unsaturated, linear or branched alkyl
group with one to five carbon atoms, and,

- a substituent having an inductive electron withdrawing
effect;

R, and Rs; represent, each independently from one another,
hydrogen, or a saturated or unsaturated, linear or branched
alkyl group with one to five carbon atoms; Ry and Rs represent
each independently from one another, a substituent chosen in
the group consisting of:

- hydrogen,

- a saturated or unsaturated, linear or branched alkyl
group with one to five carbon atoms,

- a halogen,

X represents a radical chosen in the group consisting of: -
HC=CH-, -HC=N-, -S-, -0-, and -NH-;

T represents a saturated or unsaturated, linear or branched
alkyl group with one to four carbon atoms;

Z represents a saturated or unsaturated, linear or branched
alkyl with two to thirteen carbon atoms;

the method being characterised in that it comprises a
nucleophilic substitution phase, wherein on a p-benzoqguinone

having a general formula (IX):
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a hal ogen, a saturated or unsaturated |inear or
branched al kyl group having fromone to four carbon
wa@r@aa344and an al koxy Cl1-C3; R2 and R3 represepCT/1B2a041001561

i ndependently from one anoBter, a hydrogen or a

saturated |inear al kyl group having one to two carbon

atons; R and R5 represent, each independently from one

anot her, a substituent chosen in the group consisting

of : hydrogen, a saturated |inear or branched al kyl

group having frome& Leur carbon atons, - a

hal ogen, X represents radi cal -HC=CH or the

radi cal -0-; T repneSenyt’'ssR;he radical -CH2- ; and Z

represents a saturatedd inear al kyl having fromtwo to

seven carbon atonms . 5. - N@thod(§% ording to one of

the previous clains, wherein R3'fepfesents a hydrogen;
wherRdnantc R amepresern , acathavndgpeycam | ynafrigrg ope  inductive

elec%?S%P%ﬁ?@%ﬁ%ﬂ?ﬁiJé%ﬁgcﬁhO%e?ukgtggﬁtgéﬁug;g&%%ﬁ%fﬁgh with

saturated lNnear al avi ng
a fifrstmiotertediwtecachpouatosyiasbhragenedadl Eprmgleud VIII) :
having fromthree to four, carbon atons, - a hal ogen
Ry T\N/Z\NH
|
X~ Rz Rs
(VIII)

in order to obtain the 2,5-bis-diamine-[1,4]benzogquinonic

derivative having a general formula (I).

2.- Method according to claim 1, wherein R; represents a
substituent chosen in the group consisting of:

- a hydrogen,

- a substituent having an inductive electron withdrawing
effect.

3.- Method according to claim 1, wherein R; represents a
substituent chosen in the group consisting of:

- a hydrogen,

- a halogen,

- NO,, and

- an alkoxy C;1-Cs;

R, and R3 represent, each independently from one another, a
hydrogen or a saturated or unsaturated 1linear alkyl group
having from one to four carbon atoms; R; and Rs represent, each
independently from one another, a substituent chosen in the
group consisting of:

- hydrogen,

- a saturated or unsaturated, linear or branched alkyl
group with one to five carbon atoms,

- a halogen,
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Z represents a saturated |inear alkyl having fromtwo
toseven carbon atons. 6.- Method according to one of
w0 b@epsayT ous cl ainms, wherein RL is in positi oPCRIB2006/001561
conpared to T . 7.- Method4According to one of the
previous clainms, wherein X represents a radi cal chosen
in the group consisting of: HC=CH, -HC=N and -S-.
T represmmitisod acdorditey tar clrdahurgtavherkimedd repkebenith one

to th%gerag M-V at—t@—%t—t 9.- Method according to one of
t to 7, [

claims from wherein F and R5 each
Z repeqersesle@t 2a Jadgpedtad o hyaroyermatisl - Maudwd akkypl divhgh two
to ttﬂglgrée fhe Gl@isms froml to 7, wherein R4 and RS
each represent a respective hal ogen, preferably a
fluorine or a bromne. 11.- Method according to one of

4.~ tﬁ@%ﬁégv f&fﬂdﬂs éﬁﬂ? % 2 r%ﬁ&ﬁ%ﬁﬂtsRa reﬁ§esents a

saturate | near -al kyI aving fromone to t
subsifisientRcBosepr dsents griopdr cgpasisRing edrresents an
- al koxy,group, C1-C2 . 12, - Method according to claim1
, V\herel n i’ represents a net hoxy group, R2
- reprdweke%emn ethyl, R3, R4 and R5 each represent a

- rehﬁtkg%ugﬁq Qg ELY %ns%@h%%% f}ﬁgé%;é¥f-ﬂﬁgﬁgﬁggts alkyl

a nethyl, X represents the ra
groupehhFdngc Eed wg-et & oclfaium rarhmereelomSR iandepr esents a
- methoxy; gropns, 2. represents an ethyl, R3, R4 and RS
each represent a *felative hydrogen, Z represents a
Rz apdophd |, r¥orepessentench néndigbendenepyesorirs dbhe another, a

hydrmﬁghc%r a{>g¥bra%éd 1M%é¥%j§¥¥§¥d§P8u§°h8b§hg‘%ne to two

ereln I represents
carbon atoms, R4 and Rs represent each independently from one

another, a substituent chosen in the group consisting of:

- hydrogen,

- a saturated linear or branched alkyl group having from
one to four carbon atoms,

- a halogen,

X represents the radical -HC=CH- or the radical -0-;

T represents the radical -CH,-; and

Z represents a saturated linear alkyl having from two to seven

carbon atoms.

5.- Method according to one of the previous claims, wherein Rj
represents a hydrogen; R, and Rs represent, each independently
from one another, a substituent chosen in the group consisting
of:

- hydrogen,

- a saturated linear alkyl group having from one to two
carbon atoms,

- a branched alkyl group having from three to four carbon
atoms,

- a halogen,

Zz represents a saturated linear alkyl having from two to
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nmet hoxy group, R2 represents an ethyl, R3, R4 and RS
eachrepresent a relative hydrogen, Z represents a
wWhaogl134437 r epresents a nmethyl, X represents thecT/amboeado1561
-HC=CH . 15.- Method according to claim1 , wherein R
I represents a methoxy group, R2 represents an ethyl,
R3, Rg and R 5 each represent a relative hydrogen, Z
SeVeRe[RESRAt 8t8MSent yl, T represents a methyl, X
represents the radical -HC=CH . 16.- Method according
6. - &o ﬁlgin11 ., Wherein Ri represents a nethyl, R2 .
-~ [E5Pede ACSOARIBONC e T4 Hirl Ieeehens reprasent wherein R,

is inepaki¥eohRydr egRparédr epresents a hexyl, T represents
a methyl, X represents the radical -HCCH . 17.-

Met hod according to claiml , wherein Ri represents a

7.- methexy aycaHding Hepr&sents eReehb¥kyd o3 f4:ad Rlicrein x
each represent, a_rel ative hydrogen, Z représents a
TePIRRRYFS T r &prdSErt sChoReRhyin Rheepyegemt sorsd stddicabf: -
HC=CHS; . -A8=N-Mghhodgaccording to claim1l , wherein R
represents a nethoxy group, R2 represents an ethyl,
R3, R4 and R5 each represent a relative hydrogen, Z

8.- neptesenbscariexy  td rapnesents garthyl x X
rad.refr§§$£¢§ the radical -HC=N-. 19.- Mt hod ac%gfgfﬁats the
¢ cTarnr1™; wherein R i represents a nethoxy group
R2 represents an ethyl, R3 represents a hydrogen, R4

9 — @nq?ﬁg each regresent arelative fluorine, Z
T TRPPRLAESORIRBIYFO Pnpepfesbft §laimst Hylom X to 7, wherein
Ry anmemﬁeée@hsr%ﬁQe%@ﬂkC§|re@ﬁé@@ivezﬂydr%ﬁggﬁd accordi ng
t

toclaiml , wherein Ri represents a OXy group
R2 represents an ethyl, R3 represents a hydrogen, R4

10.- amedRpRaskcoepiagentoa did ableVerREON NG nd from 1 to 7 ,

wherein R; and Rs each represent a respective halogen,

preferably a fluorine or a bromine.

11.- Method according to one of the previous claims, wherein
Rz represents a saturated linear alkyl having from one to two
carbon atoms; Rj3 represents a hydrogen; R; represents an alkoxy
group Ci-C,.

12.- Method according to claim 1, wherein R; represents a
methoxy group, R, represents an ethyl, R3;, R; and Rs each
represent a relative hydrogen, 2 represents a hexyl, T

represents a methyl, X represents the radical -HC=CH-.

13.- Method according to claim 1, wherein R; represents a
methoxy group, R, represents an ethyl, Rs3, R; and Rs each
represent a relative hydrogen, 2 represents a propyl, T

represents a methyl, X represents the radical -HC=CH-.

1l4.- Method according to claim 1, wherein R; represents a

methoxy group, Ry represents an ethyl, R;, Ry and Rs each
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represents a hexyl, T represents a nethyl, X _
represents the radical -HC=CH . 21.- Method according
wo eooensi46f t he previous clains, wherei nLG r epr BEETR2006001561

al koxy group. 22.- Method &gcording to one of the

previous clains, wherein LG represents an al koxy group

Cl-C5. 23.- thhod according to one of the previous
reprepgifs, Awhérdidt Ve r ik 9Sfs ard allepaespdp @G- Gtyl, T
reprgéentybbhﬁgtﬁ9qorﬁ'@%p&%s%ﬁ%sthEh?aB %ﬂouﬁccbﬁ'ns

wherein LG represents a nethoxy group.

according to one of the clains from1l to 20, wherein
15.-LGuseps@s o Riiha) 0gen. o 26:; Met hode %Eﬂrdﬁngrggrgggnts a

of the claims from1 to 20, wher'ein LG represent
methaxy o @roePosdh | AePResgRbep aonsitdtilng Bf, RaucaideRs each
repr@é@ﬂtnea 2%e1a@@%@°dh9899§ghng 50 9%§r8£eﬁ9§ pge;ggyéyl T

wherein the nucl edphilic subStitution ph

repr%é@aF§ PnMERBYHr eSeieBr6FeRRSak bRl cedl vERECH2S. -

Met hod according to claim27, wherein the al coholic

saolvent is ethanol. 29.- Method according to one of
16. - Methedi e adings, taherkamt He nwbegepm |Rc represents a

SRLT e ;6C at t LW,

D 6hC e e hoq aaar diia 1o “oge ot g ebrEbent 3
relaE%%@loﬁngPaﬁﬁs 5ndr@6ﬁﬁ$$gtﬁg a hyelxplysi® presessents a

meth%mﬁrxlaegréséﬁag tHEeEHHQbéiemﬁ@ﬂﬁﬁund having a

general formula (M) : (VIl)wherein D represents a
benzyl (Bn) or another protective group
17.~ Method according to claim 1, wherein R; represents a

methoxy group, R, represents an ethyl, Rs;, Rs and Rs each
represent a relative hydrogen, % represents a hexyl, T

represents a methyl, X represents the radical -S-.

18.- Method according to claim 1, wherein R; represents a
methoxy group, R, represents an ethyl, Rs, R; and Rs each
represent a relative hydrogen, 2 represehts a hexyl, T

represents a methyl, X represents the radical -HC=N-.

19.- Method according to claim 1, wherein R; represents a
methoxy group, R; represents an ethyl, R; represents a
hydrogen, R; and Rs each represent a relative fluorine, Z
represents a hexyl, T represents a methyl, X represents the
radical -HC=CH-.

20.- Method according to claim 1, wherein Ri represents a
methoxy group, R; represents an ethyl, R; represents a
hydrogen, R; and Rs each represent a relative bromine, 2
represents a hexyl, T represents a methyl, X represents the
radical -HC=CH-.

21.- Method according to one of the previous claims, wherein
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that is basically stable in a base environment, is
hydrol ysed in order to obtain said first internediate
W@ ovpasad’ havi ng the general formula (Vi) dePCTEgRoda001561
any one of the clainms from#i to 20. 31.- Method
according to claim 30, and conprising an addition
hase, %herein % third intermedi ate conpound having a
LG rHRAEPSPCFoPRUPAXPYY 9TPYP-is made to react in presence
of a reducer with a conpound having a gegeral fgrnula
: =0 in order to obtain said secon
22-*%@&*\?@52%%5% YOuRa KR MY atgenersrirgFmeleima ) ywherein
LG rdBresbhtBodnaagabsiyngrbopctatm .31, wherein the reducer
is NaBH 3CN. 33.- Method according to claim31 or 32,

wherein the addition phase occurs in an alcoholic

23.—SMéwﬂad éﬁbord&ﬁ@odoa@@@TBﬂ@tﬁ@ prevebukh@ 1diddT® wherein
erein the conpound havi ng the genera

LG r?BFﬁﬁFQtFV@? P%ﬂgﬁya958H§d€1 ~B%. - Method according to
claim 30, and conprising an addition phase, wherein a

third internediate conpound havi ng the general fornul a
24~ eﬂ%o e 90 Pe&@@|Q¢tFE@pPé§¥ﬁ8é30@¥§%mﬁhuﬁﬁereln

LG rmptbsanegnpomadhbaylagoapgeneral formula (XI11)
R2COCH (XI'11),
25.- Method according to one of the claims from 1 to 20,

wherein LG represents a halogen.

26.- Method according to one of the claims from 1 to 20,
wherein LG represents a halogen chosen in the group consisting

of: fluorine, bromine.

27.- Method according to one of the previous claims, wherein
the nucleophilic substitution phase occurs in the presence of

an alcoholic solvent.

28.- Method according to claim 27, wherein the alcoholic

solvent is ethanol.

29.- Method according to one of the previous claims, wherein
the nucleophilic substitution phase occurs at a temperature
between 50° C and 65°C.

30.- Method according to one of the previous claims, and
comprising a hydrolysis phase, wherein a second intermediate
compound having a general formula (VII):

X R2 Rj
(VII)
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in order to obtain the said second internediate
conpound havi ng the general fornmula (VIl) . 36.-
waovedaohasi4arcordi ng to cl ai m 35, wherein the redPCEIB2066/001561
NaBH 4. 37.- Method accordi4hg to claim35 or 36,
wherein the addition phase occurs in Tetra hydrofuran
h %THFI? as the solvent. 38.- Method according to one of
wherehn D) ZPRESFRBAS3 R BT WifdYeidT O IRT (Protective group

thatlﬁ%ebﬁﬁﬂdﬁki 0:7859LY1 1% f@th%a%@edﬁ%ﬂ%aﬂméﬂﬂwniéiﬁQ@f&lysed

ag 5&'“%3 throu h extractlon with a basicall y apol
in oggpye &W&rt@%%fcqucbuhﬁsvmg the

genef:ammfaimtlQaQ%QVIdlm clerRhiesl NG arseeRrd Fddidd cﬁlﬁr}@s‘s%rom 1
c zﬁher ein a protected (am ne-al kyl) -carbam c acid
a

ving the general formula (I11): (Il1l) i s added t o
a conmpound having the general formula (IV) @ (1V)

N E represents a reS| due chosen in the group
31. W@ﬁ%ﬁ&fqu Grrding tgclagp 3@ndanf; compaigénct @n addition

phas@btahﬁrbhﬁ %&ﬂhiﬁ&rﬁht@iﬁé@?ﬁt@t@oﬁ?ﬂQﬁHnQaQﬁﬁbn%t%gheral
: With the condition that where

ner formula (V)
form&i ethts =0, the nmethod conprises a reduction phase
to obtain saquthlrdTlnyernedlate conpound havi ng the
general formula . 4. -NGPPRod according to claim
39, wherein Ere seﬁﬂs Rg. 41.- Method according to
claim39 or 40, and conprising gyprotection phase,
wherein a di am ne having the general fornmula (11): (H)

is made to react in presence of a reducer with a compound
having a general formula (VI):

R2=0 (Vi) ,
in order to obtain said second intermediate compound having a

general formula (VII).

32.- Method according to claim 31, wherein the reducer is
NaBH;CN.

33.- Method according to claim 31 or 32, wherein the addition

phase occurs in an alcoholic solvent.

34.- Method according to one of the claims from 31 to 33,
wherein the compound having the general formula (VI) 1is an
aldehyde.

35.~ Method according to claim 30, and comprising an addition
phase, wherein a third intermediate compound having the

general formula (V):

| 4

R1\@/ N \I}ICOOD
H R3

X
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is made to react with benzylchloroformate in order to
obtain protected (am ne-al kyl) -carbam c acid havi ng

wo b@egenstal formula (111) wherein D represent BCHIB2006/001561
benzyl (Bn) . 42.- Method ascording to claim4l,

wherein the nolar ratio between the (am ne- aIkyI)
eneral formula (I1) _and the

am c i d havi ng the
is mBéﬁz PcﬁFﬁF%Td% a%?% Pgeﬁﬁg?%xPﬁa?eFﬁdFﬁﬁée“F&*bﬁ% compound
haviAg. a @@hh@dlf@brmEQaSXKEEQ?I? of ? S?%?P? lntgr?edlgte
conpou i ng eneral fornula as define
in clagﬁ?gg¥ n%%f%f%g an addition phase as defi ned
in érdene wof td]tﬁ:aﬂlrﬂl he3l sh@d38seddnd 2indePhSdHhe81 Nesmpound

] benzo oni c_derjvative having the genera
haVl%%rHﬁ?ag?%frgEmEQF@PﬁaRl ﬁ% R3, R4, R5, X, T and Z

are defined as in any one of the cIainB fron11 to 20,

L resents a hal ogen n is_an integer greater ,
36-‘tﬁ§ﬁﬂ6%fea&5|IP&H@‘gEa ﬁgg%uﬁhgﬁ'or whrEfir ¢he ggducer is
NaBHpPerivative according to claim44, wherein L represents

a bromne and nis equal to 2 . 46.- Method for the

synthesis of a 2 ,5-bis-diamne- [1, 4]benzoquinonic

37. —dMethadlmecbawumgtﬂﬁé@&ﬁﬁmaksfefnGba Wk ras rdefidetidition
rom1l to 20; the nmethod

n_any_one o
phas%o%%?%%?nbntﬁ%£F@d5¥aFgEuﬁﬁﬁséT%F ) 223 tBepFeluphht ne-
[1 4 ] benzoqui noni c derivative having the genera
( ordl to claim44 or 45. 47.- Meth
38. "agdr@g?léa%n X%% %ﬁl?n QREr &n BORI g aims r@él%ltl:ﬂn to 34,
wher@imsetltdﬂetﬂl,ra- biﬁtétrﬁﬁﬁﬂ@te[ loorfpdIRNZBENI RGN €he general
formula (VII) is purified through extraction with a basically

apolar solvent.

39.- Method according to one of the claims from 31 to 38, and
comprising a second addition phase, wherein a protected

(amine-alkyl)-carbamic acid having the general formula (III):

H\ =N
ll\l V4 I}l COOD
H Rg

(ITI)

is added to a compound having the general formula (IV):

X
(IV)

wherein E represents a residue chosen in the group consisting
of: =0, -Cl, -Br, and -I; in order to obtain the said third
intermediate compound having the general formula (V):; with the
condition that where E represents =0, the method comprises a
reduction phase to obtain said third intermediate compound

having the general formula (V).



derivative having the general fornmula (1) as defined
in any one of the clains from1l to 20 is subjected to
wa@ a0al13445T hydr ogenati on . 48.- Method for thePCT/IB2006/001561
synthesi s of a conpound hawbng the general formula (X
as defined in the clains 44 or 45; conprising a
hilic ubstltut on p wherein on a
40.- M %ﬁ?%qﬁ?ﬁ8ﬁ 1R9viFRgC bﬁém gﬁerﬂheFSFHuEaIFPX?SenFFXTO
mhereln LG represents a IeaV|ng group havi ng an
[ tiyve el ectron t hdr.awi ng fect, a substitution
41'—ig&%%F? rﬁs&O%ﬁeﬂgam% §9aﬁﬁte§§eéﬁhté OcorPBlinGoRRYLAgNT @
protébeigenphakef owiielraifXla) diafine iHavAder:HO RS AN tASrmula
5 (II)gonpound havi ng the general fornmula (X)as defined in
the claim44 or 45. 49.- Method according to claim 48,
wherein LG is defined . as jin any of the clains from21
to 26. 50.- Method ac% o claim48 or 49,
wherein the nucleophlll% ,ggétltutlon phase is
produced as defined in one the clains from27 to
29. 51.- 2 ,5-Dbis-diam ne- ﬁﬂ 4] benzoqui noni ¢
derivative haV|ng t he gener ak Yormil a (XI): (Xi1)
wherein R and R5 each represent, a respective hal ogen;
R, R, R3, X, T and Z being defined as in any one of
is mp@e @Dmnﬁadﬁcwnﬂhtbeﬂ@ylSBlerﬁEmrmﬁat&elﬁC©®ﬁémn¢dﬂbbta1n
5 rei d R5 .each r.epresent a
Prot e Sy R R S he Grb Lo Cbtef st g gemeral
formula (III) wherein D represents a benzyl (Bn).

10
42.- Method according to claim 41, wherein the molar ratio
between the (amine-alkyl)-carbamic acid having the general
formula (II) and the benzylchloroformiate is approximately
three to one.

15
43.- Method for the synthesis of a second intermediate
compound having the general formula (VII) as defined in claim
30, comprising an addition prhase as defined in one of the
claims 31 to 38.

20

44 . - 2,5-bis-diamine-[1,4]benzoquinonic derivative having the
general formula (X):

O Rs Ra X

R4 N, N
(L)n 4 T L R1
R1@T\l}l/2\lﬂ R5 ( )n
X R, Ry O

(X)

wherein R1l, R2, R3, R4, R5, X, T and % are defined as in any
25 one of the claims from 1 to 20, L represents a halogen and n

is an integer greater than or equal to 1 and less than or
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of : Fluorine, Chlorine and Brom ne. 53.- Derivative
according to claim51, wherein R4 and RS represent a
whaloegaensthosen in the group consisting of: FlPROCIIBRE06/001561
and Brom ne. 54.- Derivatiwe according to one of the
claims from51 to 53, for use as a nedication. 55.-

oé a derivative according to one of the claims
equaﬁgﬁ,‘ 1 to 53 for the production of a pharmaceutical
preparation for the treatnment of Al zheiner's disease.

45.- Derivative according to claim 44, wherein L represents a

bromine and n is equal to 2.

46.- Method for the synthesis of a 2,5-bis-diamine-
[1,4]benzoquinonic derivative having the general formula (I)
as defined in any one of the claims from 1 to 20; the method
comprising the reduction phase of a 2,5-bis-diamine-
[1,4]benzoquinonic derivative having the general formula (X)

according to claim 44 or 45.

47.- Method according to claim 46, wherein during the
reduction phase the 2,5-bis-diamine-[1, 4]benzoquinonic
derivative having the general formula (I) as defined in any
one of the claims from 1 to 20 is subjected to catalytic

hydrogenation.

48.- Method for the synthesis of a compound having the general
formula (X) as defined in the claims 44 or 45; comprising a
nucleophilic substitution phase, wherein on a p-benzoquinone
having the general formula (IX) :
o
R4 LG

LG Rg
o)
(IX)

wherein LG represents a leaving group having an inductive
electron withdrawing effect, a substitution is performed with

a first intermediate compound having the general formula (XI):

(XI)

in order to obtain the compound having the general formula (X)
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48

as defined in the claim 44 or 45.

49.- Method according to claim 48, wherein LG is defined as in

any of the claims from 21 to 26.

50.- Method according to «claim 48 or 49, wherein the
nucleophilic substitution phase is produced as defined in one
of the claims from 27 to 29.

51.- 2,5-bis-diamine-[1,4]benzoquinonic derivative having the

general formula (XII):
(XII)

R1?§j§§ N w Rs
X R2 R3 O
wherein R; and Rs each represent, a respective halogen; Ri, Ry,

R3, X, T and Z being defined as in any one of the claims from
1 to 20.

52.- Derivative according to claim 51, wherein R4 and R5 each
represent a respective halogen chosen in the group consisting

of: Fluorine, Chlorine and Bromine.

53.- Derivative according to claim 51, wherein R, and Rs
represent a halogen chosen in the group consisting of:

Fluorine and BRromine.

54.- Derivative according to one of the claims from 51 to 53,

for use as a medication.

55.- Use of a derivative according to one of the claims from
51 to 53 for the production of a pharmaceutical preparation

for the treatment of Alzheimer’s disease.



