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DERI VATI VES OF AM NOBUTANCOI C ACI D | NHI BI TI NG CPT FI ELD

OF THE I NVENTI ON The present invention describes a new
wohemn9z4 conpounds capabl e of inhibiting carnPCTmE®2006/001290

pal mtoyl transferase (CPT); the invention al so

rel ates to pharmaceutical conpositions, which conprise

at | east one new conpound according to the invention,

and their therapeutic use in the treatnent of

hyper gl ycaem ¢ conditions such as di abetes and the

pat DERIVATIVESSOF I ANINDBUTIANOIC AtD IRSIIBAMNE eIl €
congestive heart failure and obesity. BACKGROUND OF

FIELDHEE MHIMERMNY: hypogl ycaenmi ¢ treatnment is based
—W_WUTEMQ with a different nechani sm of
actji o Arch. | ntern. d, 1997, 157, .1802-1817). Th
molts” Bt ToyerieRe e chBes 24 B, 1385 i GepRaLngeLcapable of
. ...anal ogues, which uses the direct hypogl ycaem ¢ action
inhibiing; eArOItING: PalNRItoxt Fansie@sEolFRIE): at)é*? inyantier talgo gelates to
stinul ating the release of insulin (sulfonyl ureas).
pharmagetiial t corgpositions, hwhishp cgmprisenat leastgene snelwecompound
reduction of the intestinal absorption of glucose via
accotdieyg i tohitie tineentidn,t had i the@sthatapediic/ afd @ase, teatrhdst of
reduction of insulin resistance. Hyperglycaema is

hypefjlycadnhigaEsititbhd sugh! &4 'iﬁ’étﬁet@é %&Wﬁ%ﬁg?ﬁ? Sd¥oiated

as’ the biguanides. Some authors have s
with fggérun%ﬂ %r}@)l? %ﬁﬁl%@ﬁﬂg%&%ﬁ%%ﬁ%@ﬂ& f8 and' ggeéipy? enzyne

BACKGROUND OF THE INVENTION

Known hypoglycaemic treatment is based on the use of drugs with a
different mechanism of action (Arch. Intern. Med. 1997, 157, 1802-1817).

The more common treatment is based on insulin or its analogues, which
uses the direct hypoglycaemic action of this hormone.

Other compounds act indirectly by stimulating the release of insulin
(sulfonyl ureas). Another target of the hypoglycaemic drugs is the reduction of
the intestinal absorption of glucose via the inhibition of the intestinal
glucosidases, or the reduction of insulin resistance. Hyperglycaemia is also
treated with inhibitors of gluconeogenesis such as the biguanides.

Some authors have shown the relationship between gluconeogenesis
and the enzyme carnitine palmitoyl transferase.

Carnitine palmitoyl transferase catalyses the formation in the cytoplasm
of palmitoyl carnitine (activated fatty acid) from carnitine and palmitoyl

coenzyme A. Palmitoyl carnitine is different from palmitic acid in that it easily
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Carnitine palmtoyl transferase catal yses the
formation in the cytoplasm of palmtoyl carnitine
woacdsiogzted fatty acid) fromcarnitine and pal RCT®PR006/001290

coenzynme A. Palmtoyl carnitine is different from

palmtic acid in that it easilycrosses the

mtochondri al menbrane. Patnitoyl coenzyne A

reconstitutes itself within the mtochondrial matrix,

rel easing carnitine. Palmtoyl coenzynme A is oxidised
crosses theahitbchiritiay Menbratel. FalmRéy\CakASyPEr Al Ye6onstitutes itself

car boxyl ase, a key enzyne in the gl uconeogenic

withiﬁ%@%)foﬁﬁ@f&éia@%&ﬁ&s rélggeggngt Lok %mﬁi@xf’gpéﬁ%ﬁe A is

ave hig od l'evels ty acids

. 0x) diLS it Y oduci ng .acet yl coenzyne ATP
oxicigly Wngeetrasiavie & RhED BrIRE e e iiuReel s ey
causes over-requl ati on of gl uconeogenesis, with a
enzvmﬁo@éaﬁ CONGOPERICPtAWaNe | evel of Dbl ood gl ucose. In
these situations, the inhibition of CPT would limt
t Keorog iaggharsieportithat diabetjc patierds dastettigin blood levels of fatty
consequent |y, gluconeogenesis and hypergl ycaem a.

acidd mhidh s oxiisdcP Tn [the divee girodasiag i dtedylcterzyvid - AChATP, and
1995, 38(18), p.3448-50, gjgd in ?he rel evant Eur opean

t I4 j - ial .
NADPRURRE g dv%\ﬂ&bmﬁy E? tﬁeée? %@téﬁe@oé&r‘éﬁi‘ over-regulation of

derivatives wth ogl ycaem c act1 on.

Lt er L0 l.catiqon [ 59957 .in,the
glucqrieGelBbis, B £ R1B3kaR bFRe8 Tn 1 dpvel 3 oo legse. 1n

derivatives of hutyri id i ch have di spl ayed .
thesg ISy (e nEOD At BET waHCOBR g Ogidatinbsd fhe fatty acids

conpounds is R-4- trimethyl amoni um 3-(tetradecyl
and themaeseguentiy.opliopngogenasis 3a8) hyperdiysaemiaerinhipitors of

been denonstrated that the inhibition of CPT-1 in the
CPT have been described in J.Med.Chem., 1995, 38(18), p.3448-50, and in the
relevant European patent application EP-A-574355 as potential derivatives with
hypoglycaemic action.

The intemational patent application WO99/59957 in the name of the
Applicant describes and claims a class of derivatives of butyric acid which have
displayed inhibitory action on CPT. An example of these compounds is R-4-
trimethyl ammonium-3-(tetradecyl carbamoyl)-aminobutyrate (ST1326).

It has recently been demonstrated that the inhibition of CPT-1 in the
hypothalamus, produced experimentally by administering
intracerebroventricular inhibitors (icv), is capable of significantly and
consistently reducing, in terms of extent and duration of the effect, food intake

and gluconeogenesis (Nature Medicine, 2003, 9(6), 756-761). This property has

also been demonstrated using the compound ST1326.
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hypot hal anus, produced experinental ly by adm nistering

i ntracerebroventricular inhibitors (icv), is capable
wohomiogzeoki cant |y and consistently reduci ng, | RCTEPRBG6/001290

of extent and duration of the effect, food intake and

gl uconeogenesi s (Nature Medi ci ne, 2003 9(6),

756-761). This property has al so been denonstr at ed

usi ng the conmpound ST1326. As regards the inhibition of

CPT-1 it would therefore be inportant to be able to

Symé Pegards the imabition d?fmpw—ﬁitamé\mhqruéféf@réoﬁé ifB6rtant to be
bl ood-brain barrier to be able to inhibit the T-1

able w gyﬁg‘uggfzgaéoﬂ%rﬁ@%ﬁlﬁﬁ ra‘?% ge {ba{fl%gg HE g\ﬁbqisbm Bgrner to

ective 1 n reducing e an

u ogene e co nds,as drugs
be ‘%ng ‘?OV@%H%%bgng}gﬁl alin | {H‘)':‘t ;hé’pf)p@j?'ﬁﬂﬁt aaaogb%’@fqr? have
and/ or di abetes, DESCRI PTI ON OF THE | NVENTI ON The )
compgungsnwhich, are etiectivecinsradvcing &nd intakerangngluconeogenesis.
particular, relates to new inhibitors of carnitine
Theseatoinpoyuhds randriugs aseuldi therefoee bel beveficial finrthel teedtinent of
(1) where: Ais selected anong -N(R2Ra), -N(R 2RsR-O g

obesitgaidRAiabetesn whi ch the same or different R, R3, R4
are selected anong H, alkyl G - C, phenyl,

DESPRIPYIOR! Y THE INGENTIDAS Sel ected amng “CH - 0Q
ear or prancned atkoxy G - C4, optionally repl aced

ﬁhﬁsees%nﬂ‘wghugrk lr(noex s%‘ug wre% L!lpan% in pgﬁticu?ar ré]ates to

new inhibitors of carnitine palmitoyl transferase with the following formula (1):

“where:

A is selected among -N(RzR3), -N(RzR3R4) © and -C(RzR3R4), in which the same
or different Rz, R3 R4 are selected among H, alkyl C, — C,, phenyl, phenyl-alkyl
Ci-Cy;

R is selected among —OH, -0%, linear or branched alkoxy C — Cs, optionally
replaced by a carboxy or alkoxycarbonyl group C4 — C,4, or the group Y-Z, in
which:

Y = -0-(CH2)p-O-, -O-(CHz)s-NH-, -S-(CH2),-O-, -S-(CH2)a-NH-, where n is
selected among 1, 2 and 3, or -O-(CH;),-NH-, where n is selected among 0, 1,

2 and 3; and
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which: Y =-O0(CH2)n-O , -O(CH 2)n-NH, -S-(CH

2)n-0, -S-(CH 2)n-NH, where n is selected anong 1, 2
wanwed2wi -0-(CH ) -NH, where n is sel ected RODEG2@®E/001290

1, 2 and 3; andRl is selected anbng -COOR 5, -CONHR 5,

-SOR 5, -SONHR 5, -SO2R5 and - SO2NHR5 , in which Ris

a saturated or unsaturated |inear of branched al kyl

Ci - C20, replaced by aryl C-Co , aryloxy Cb-Cio,

roar CA-C10 containing 1 or nore atons sel ected

Z= 8 d S, heteroaryl oxy C4-Cl0 containing 1 or
nore at Qs lected amobng N, Oand S, in turn repl aced

by saturaNed or unsaturated, |inear or branched al kyl

or al koxy!{G - C20; on condition that, when A is
- N(R2R3R- and R2, R3 and R4 are the sane and are
alkyls, Ris dlfferent from-CH As re ards

Ry is Gelaatod amRsORRom Q¥ HB. 30 Rot SONHRsarosHs and -

functionally simlar, the conpounds of the present
SO:NHRgniri whidiave t he advant age of crossing the BBB nore
easily, at the sane tine nmaintaining excellent |evels

Rs is af satakitéd or ansafurated, kedar\of byardhedRiiky hey G3f, aeplaced by
therefore able to inhibit the activity of CPT in the

aryl (?éégact Ay ey é -0ys H&&%ﬁg}l 'ClQCI Nt bﬁ"@tﬁof hdr@%toms

ood I nta escri above.

selecfe Sl ¥ B and s, R G el L ShOR g

ween 7. a d 20 carbon atons, The preferred
selec?eé among N, O and S, %turn replaced by satueated or unsaturated linear

or branched alkyl or alkoxy C; — Cp;
on condition that, when A is -N(R2R3R4)® and R, Rs and R, are the same and
are alkyls, R is different from —OH or -O°.

As regards other compounds known to be structurally and functionally
similar, the compounds of the present invention have the advantage of crossing
the BBB more easily, at the same time maintaining excellent levels of inhibition
of the activity of CPT. They are therefore able to inhibit the activity of CPT in the
hypothalamus thus presenting the effects in the reduction in food intake, as
described above.

Preferably R, is -CONHRs and Rs is a linear or branched alkyl, saturated
or unsaturated, containing between 7 and 20 carbon atoms. The preferred Rs
groups are therefore selected among heptyl, octyl, nonyl, decyl, undecyl,
dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl,

nonadecyl and eicosyl.
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groups are therefore selected anong heptyl, octyl,

nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl,
woemicadzoy| , hexadecyl, heptadecyl, octadecyl, PCT/EP2006/001290

nonadecyl and eicosyl.Preferably R2 or R3 or both are

met hyl . Dependi ng on the neanings of the radicals A,

R, R, R3, R4, R5, Y and Z, in the conpounds of

formula (1), one or nore chiral centres (on carbon or

nitrogen atons) may be present. For the purposes of

t HereferabBrR, oNRE Ot both are méthgpi nted out that each of
the products of fornmula (1) can exist both as a

| S8 S fingdr e AR RO KG Y ang 2
: .S .= [ i ff t f. - d -
i 0S50 RSEAEF, AUl . St &f AR, ol Bt o o o

. acceptabl e anions. These anions are here identified by

nitrogeR, af’% 'éhaygbf? PhgRent Rfube PUsPoses alithe presenhinyention i is
_is -N Rz can exist as internal salts, as salts wth

poiniedouidbal eagit af the peadustsaof formulald) aan exist datm asrd cademic
formw thout a positive net charge on the nitrogen in

mixtwe®/S, and Th¢he sepacits isoindriv forthe R AndiS) whi ch A does
not contain nitrogen can exist in neutral or anionic

f orig g_ﬁ?ﬁucﬁﬂ Sﬁﬁﬂﬁ]dwmf,nh iMkrFAVigf-N(ﬁuzg @Ssngié {<SdifBlent
e s of

possibilities of salitication for t cofrpoun

f . i.call t abl
from BT 0% oah S Sy BESABIRHb R iR "acboptaple
anioﬁsh qrhréggeauntlérc‘:sag}g hgrcecicelgat?fl?eldebyaﬁ{edrsadliéalf ()e(_'hy drochlort de,

The products of formula (l) in which A is -N(RzR3) can exist as internal

salts, as salts with pharmacologically acceptable acids and also in anionic form
without a positive net charge on the nitrogen in group A.

The products of formula (l) in which A does not contain nitrogen can exist
in neutral or anionic form.

The present invention covers all these different possibilities of salification
for the compounds of formula (1).

Preferred pharmaceutically acceptable salts (I) are acid addition salts
formed with pharmaceutically acceptable acids like hydrochloride,
hydrobromide, hydroiodide, sulfate or bisulfate, phosphate or hydrogen
phosphate, acetate, benzoate, succinate, fumarate, maleate, lactate, citrate,
tartrate, gluconate, methanesulionate, benzenesulfonate, and para-

toluenesulfonate salts.
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hydr obrom de, hydroi odi de, sulfate or bisulfate,
phosphat e or hydrogen phosphate, acetate, benzoate,

woeurewinazaoe, funarate, mal eate, | actate, citrat@CTI/EP2006/001290

tartrate, gluconate, nethanesul fonate,

benzenesul fonate, and par at ol uenesul fonat e

sal ts. Sui t abl e phar naceut ital | y accept abl e base

addition salts for the conpounds of the present
invention include netallic salts nmade from al um num
cBultabls pharmaoceuticaliyn eaccaptalplet deseuUAdditist usal@ndfor the
zinc or organic salts nade from|ysine,

com;gﬁidﬂdscﬂf oy 6Yés%‘n'ﬂié4t\ﬁé3\|%9h hiliGe ntedthfE 2BRE FRAEE froflAlubflRum,

et hanol am ne, enedl am ne, megl um ne

. I 1, 0€ -progcai.ne. i um salis ar
catoiyll Rl APl LS eBlS SR B ansrRunlic Tefis mace
whi ch do npt cont ai ositiye or negative net charges,
from 5 dygiR@ect EWF&BSBZQE&V?W'WW iﬁ?‘i‘?TQEERW%he oline,

. blood-brain barrier. The following are preferred
diethanelgounels ethylenediaming, ) megiymine( diNenathylglucamine) and
am no) - 3- (tetradecyl carbanoyl)- methyl am nobutyrate;

procdif - Sedidimazlisydregrartic)lady preferredecy|
car banoyl ) -am nobutyric acid; (R)-4-(trinethyl

aWH@égﬂrﬁpéﬁrﬁé afifstlul& ) el ldo- AGE EbrtaMpESHVE YF AeBative

chl ori de;
net céé?_ci/e?éé réiegﬁé%ﬁﬂmﬁy‘eﬁé%ﬁf ih3965hG HEBITBY Braf b alier.
B AN RO IN I oA R
(RM-t ri met hyl anmoni um S- Ct et r adecyl car banoyO- ami no- but
(R)-4y(dimethyt amino)(Géietiadged caseamoylpriogthyl aminehidyrateie

synthesis and the structure of these conpounds is
(R)-4r(@imethytlamina)e8-fetradecyl carbamoyl)-aminobutyric acid;

(R)-4-(trimethyl amino)-3-(tetradecyl carbamoyl)-methyl aminobutyrate chloride;
(R)-4-trimethylammonium-3-(tetradecylcarbamoyl)-amino-butyrate of {2[-(N-
methyl-(1,4-dihydro-pyridine)-3-yl)carbonyl}-amino}ethyl iodide; and
(R)-4-trimethylammonium-3-(tetradecylcarbamoyl)-amino-butyrate of -3-
(methoxycarbonyl)-propyl bromide.

The synthesis and the structure of these compounds is reported in detail
in the section entitled Examples.

The products of formuia (I) can be prepared using reactions known in the
state of the art.

Examples of these reactions are reported in W099/59957, Eur. J. Org.
Chem. 2003, 4501-4505, Eur. J. Med. Chem. 39 (2004), 715-727 and Helv.

Chim. Acta 1996, 79, 1203-1216.
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in the section entitled Exanples. The products of
formula (1) can be prepared using reactions known in
woheoebze of the art. Exanpl es of these react PON&EP206/001290
reported in WX09/59957, Eur. J. Org. Chem 2003,
4501- 4505, Eur. J. Med. Chem 39 (2004), 715-727 and
Helv. Chim Acta 1996, 79,7 1203-1216.As an exanpl e of
this process, Figure 1 shows a synthetic Schene for
conpounds of formula (I), in which Ais -N(R2R F , Ri

has anYexeimplBeofitAi Pracess,"Eiglid!dSshdws aFsyrnetididcRéme for

nmet hyl and R has any of the indicated neanings. The

comﬁcﬁJrIo%%w%gﬁg@g (7% ag@'%%m{@gﬂ)ﬁgﬁ?ssgﬂg_ 8f the

To conpoun I ne escri

b K, ARER, B TS T O s

m xture is |eft under nmagnetic stirring for a tine
meanings, Hae following steps may be follawadindbiscaseiours, at a

tenperature ranging from20 Cto 40 C preferably 25C.
Step®he residue obtained by evaporation of the solvent is

triturated several tinmes with a polar sol vent

PIRS esrmpbund Medbitained tdadesclibedah IEiresl Ot \CHem 22003, 4501-
evapor at ed under vacuum and the residue purified by

4505% SRl GCRBARICB e, 6FPer it e daced
The reaction mixture is left under magnetic stirring for a time ranging from 4 to 8
hours, preferably 4 hours, at a temperature ranging from 20° C to 40° C
preferably 25°C. The residue obtained by evaporation of the solvent is triturated
several times with a polar solvent preferably diethyl ether. The ethereal layers
are evaporated under vacuum and the residue purified by silica gel
chromatography.
Step b

The preparation of compound 3, is performed by reacting compound 2
with an inorganic acid in water such as hydrochloric acid or hydrogen bromide
preferably HBr/H,O 48% in presence of an aromatic alcohol preferably phenol
for a time ranging from 24 to 48 hours at a temperature ranging from 130 to
140°C.
Step ¢

Preparation of compound 4 is performed by reacting 3 with an alcohol

preferably methanol and an acidic chloride such as oxalyl chloride or thionyi
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with an inorganic acid in water such as hydrochloric

acid or hydrogen brom de preferably HBr/H 20 48% i n
wonres®izo4 of an aromati c al cohol preferably pheaolEPt@®s/001290

atinme ranging from24 to 48 hours at a tenperature

ranging from 130 to 1400C. Step c Preparation of

conmpound 4 is perfornmed by8reacting 3 with an al coho

preferably nethanol and an acidic chloride such as

oxal yl chloride or thionylchloride, preferably thionyl

chlorfdd, Préfdpalsty _tﬁioh?mﬂéﬁ’déié?a &é\hﬁéfaﬂufé Rifiding froff to 409¢, for
atinme ranging Tfrom12 to 24 hours. Step d Conmpound 5

: = kfﬂ%wn) j ined first by reacting 4 with an
atlmggspgig'bi ate 1r2et§)c?‘|?h§b%foduct sel ect ed anong
al kyl i socyanate, al kyl chl or of or mat es,

kyl sul fonyl chl ori de, preferably
al kyl'i socyanat eal kyi i soci anate in anhydrous a pol ar
ormpeusd| fefR sudlkony EHIMtRIBedDiFstoby Digcting 4 with an
preferably CH3OH, in presence of an organic base,
appropridter ablrgadtinget hydraducte, selecterd r atarongngi alkylisozyanate,

1:2 to 1:5, preferably 1:3, for a tine ranging from 24

alkyléiflorbfolates, at a t enpepidylsifoheBiofdel r om 20 to PabKerably
The pure product is obtained by silica gel

alkyl%E?%%th@%a Ia{tgaibl 3nh BFQLQ‘?)fogar( &@%}%?soilv%nt such as

_ C hydrolysi's” pertormed | norgani c
oG SRFSPEEAS PEPS BHA b0 B St e,

to 7 qlat)(‘s. . ) . .
preferably triethylamine, in the ratio ranging from 1:2 to 1:5, preferably 1:3, for a

Step

time ranging from 24 to 48 hours at a temperature ranging from 20 to 30°C. The
pure product is obtained by silica gel chromatography. Finally, compound 5 (R =
OH) is obtained by acidic hydrolysis performed by inorganic acid, preferably
hydrochloric acid, ranging from 1N to 6N, preferably 2N, at 25° C for a time
ranging from 3 to 7 days.
Step h

Compound 4’ obtained as described in WO044/59957 (W099/59957), is
esterified by reacting with anhydrous alcohol such as CH3zOH, CH3;CH,OH,
isopropanol, preferably CH3OH and an acidic chloride such as oxalyl chloride or
thionyl chloride, preferably thionyl chloride or by bromoalkylmethoxycarbonile in
anhydrous solvent as DMF, CHsCN, preferably anhydrous DMF..

Pure compounds 5’ are obtained by solvent evaporation.

Stepe
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Step h Conpound obt ai ned as described in WX4/ 59957
(WD9/59957), is esterified by reacting w th anhydrous

wabhoewhor20such as CH3COH, CH3CH2OH, i sopropanol , PCT/EP2006/001290

preferably CH3OH and an acidic chloride such as oxalyl
chloride or thionyl chloride, preferably thionyl

chl oride or by bronpal kyl fet hoxycarbonile in anhydrous
sol vent as DMF, CHsCNL preferably anhydrous DMF.. Pure
conmpounds are obtai ned by solvent evaporation. Step

e @urnpount 6 is bthinatned rdyctivaastt4d’ ahdhydroxyalkginicotinamide
hydr oxyal kyl ni coti nam de wi th condensi ng agent as DCC

with eénmsiné’éﬁéﬁlr é@'%%f%ﬁgﬁé@g&é%ﬂg@% sr"a(ﬂJQBpPChl\[qr-s) in polar

aproti c 'sol'vent suc

r ef,er abl f ti rangi.ng f.rnam 0 .

aprofft Sofe 2ien Ak Crbon Ll BuseRO R She1 8P tme

preferably 25C. Step f Product 7 is obtained b .
rangipgt ﬁ9mat2a40itp o?f% dﬂwg @k Ry randing tsgneraliie nrem %0 to 30°C,

nmet hyliodide in ratio 1:10-15 i n anhydrous pol ar
prefesghly262Csol vent such as CH3CN, Et20 or DVF, preferably

anhydrous CH3CN at ranging tenperature from 20 to 300C
Stepffor a ranging tine from24 to 36 hours. Step g Product

8 is obtained by 7 by reaction with Na2S20»4 (ratio

&gﬂroaﬁlc’c %zsl Eb&?ﬁé@ Ey%eﬂﬂldtﬁﬁr&%‘ib‘} MR IR 858k uch as
, g as solvent "a m xture

methyliodide in ratio 1:10-15 in anhydrous polar aprotic solvent such as CH;CN,

Et;O or DMF, preferably anhydrous CH;CN at ranging temperature from 20 to

30°C for a ranging time from 24 to 36 hours.

Step g

Product 8 is obtained by 7 by reaction with Na;S;0, (ratio 1:1-2), in
presence of an inorganic base preferably NaHCOs, using as solvent a mixture
of CHxCl: or CHCI3, preferably CH,Cl, in water (9:2). PureFinal pure 8 is
obtained by extraction with organic solvent as CH,Cl, or CHCIi; and
evaporation.

The compounds of formula () have inhibitory activity on carnitine
palmitoyl transferases. This action makes it possible to use them in the
treatment and/or in the prevention of obesity, hyperglycaemia, diabetes and
associated disorders such as, for example, diabetic retinopathy, diabetic
neuropathy and cardiovascular disorders. The compounds of formula (1) are

also used in the prevention and treatment of cardiac disorders such as

congestive heart failure.
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of CH2ClI 2 or CHCI 3, preferably CH2CI 2 in water (9:2).
PureFinal pure 8 is obtained by extraction with
wonrgwsmwz20sol vent as CH2Cl 2 or CHClI 3 and evapor BCTER2006/001290
The conpounds of formula (1) have inhibitory activity
on carnitine palmtoyl transferases. This action nmakes
it possible to use themind®%he treatnent and/or in the
prevention of obesity, hyperglycaem a, diabetes and
associ ated di sorders such as, for exanple, diabetic

r efhen ﬁﬁﬁﬁlf@Iyr adtiew of tive ﬁ@ﬂfp@i&ﬁﬂb)bf&ﬁﬁm@léf(w takas PG mainly
di sorders he conmpounds of fornula (I) are al so used

on isbfort ¢ JPcaMftid 2 @gg ﬁrtéﬁ @r;gé}lﬂdag] péﬁfamiﬁfanso in

such as congest ory action

theh&égﬁh%?ﬁggpounds of f or nul a (I) takes place mainly on

"of carnl tine palmtoyl transferase (CPT 1)
and, rticul al so i n the hypot hal anus,
£ d furdhercabiect ot etmesgrﬂfe@yﬁﬂtwmmph@ﬂnaqs@ncal compounds
phar maceuti cal conpounds containing one or nore of the
contginisguone ot nfasenodl the Iyodectsr obéermada | (ledescribed earlier, in
conmbi nation with excipients and/ or pharmacol ogi cal |y

combsinatigni edth @xdipiamnts had/oﬂm\arm@h)?tbauy RIcEYSRbIedilugtis.
together with the conmpounds of fornula (I) contain

k r hC
M phpotder il Aﬂsﬁ%n H% p@esent file compOL)lln s of

COI’TpOSI ti ons accor ng to I nvention

form Y BB i s GG oot 2 £ ensder

The tpﬁglrrﬁgcs:eut%r ?rc]:g}n%%smo%\édgécsordlsn Irtlcj)lotsheaBgeseelnit )%rk\;esritiollhr?\ay be
adapted for oral, parenteral, rectal and transdermal administration. The oral
forms include capsules, tablets, granules, powders, syrups and elixirs. The
parenteral forms include solutions or emulsions.

The dosage of the products of the present invention vary depending on
the type of product used, the route of administration and the degree of
development of the disease to be treated. in general an effective therapeutic
effect can be obtained at dosages between 0.1-100 mg/kg.

The invention also includes the use of the products of formula (1) for the
preparation of drugs with hypoglycaemic and anti-obesity action.

A further embodiment of the invention is a process for the preparation of
pharmaceutical compositions characterised by mixing one or more compounds

of formula (l) with suitable excipients, stabilizers and/or pharmaceutically

acceptable diluents.
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parenteral forns include solutions or emulsions. The
dosage of the products of the present invention vary

wdepwsrnd22og on the type of product used, the roBC®E®2006/001290

adm ni stration and the degree of devel opment of the
di sease to be treated. In general an effective

t herapeutic effect can belbbtained at dosages between
0.1-100 ng/ kg. The invention also includes the use of
the products of formula (1) for the preparation of

d P Bhe bEJDé&I/RﬂgimCﬁﬁéﬁe@\t&ﬁdeﬁNn -ioh@el etitsd isintredting a
further enbodi nent of the invention is a process for

t
mam ar%%ﬁ?f@%ﬂa*?ﬁé%&?%%@ﬁ%%&’ 3*""" associated
orrrua uitabl e exci pient.s.  stabi
disord Sl 5" yRRPH o Beftist [PriRERigy hBREIRITER, 2 ARBlapspticall
obj ect of the present invention is the method of
effecliveamongt af tagrampsund of fergula dbh hyper gl ycaeni a,
di abet es, obesity and associ ated di sorders as reported
bdiher preseotnﬁn\'rantipg iadmiwiilusirdated by the fellowing owr-mitative
effective amount of the conmpound of formula (1). The

examplggent invention is now illustrated by the follow ng
non-limtative exanpl es. DESCRI PTI ON OF THE DRAW NGS

DESCRIMION GHPHE B ic Schene for corrpounds of
is - N(RaRsR-O, i has any of

ok Y TS D HRB

N(R2R3 di)g’a E??qwafsoagn; 8% ’mue meanings indicated for formula (I) compounds,
Rz, R3z and R4 are methyl and R has any of the meanings indicated for formula
(1) compounds.

EXAMPLES

PREPARATION OF THE COMPOUNDS OF FORMULA (I)

Example 1

Preparation of methyl (R)-4-(dimethylamino)-3-(tetradecylcarbamoyl)-
amino-butyrate (ST 2669)

Preparation of the intermediate isobutyl (R)-4-Dimethylamino-3-(toluene-4-

sulfonyl amino)-butyrate

To 10 g (22.76 mmol) of (R)-4-iodo-3~(toluene-4-sulfonyl amino) butyrate
of isobutyl (preparation as described in Eur. J. Org. Chem. 2003, 4501-4505)
dimethyl amine (2.0 M in THF) (28.5 ml, 57 mmol) was added. The suspension
thus obtained was left under magnetic agitation for 4 hours. After this time the

solvent was evaporated under vacuum and the residue was triturated several
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(1) compounds. EXAMPLES PREPARATI ON OF THE COVPOUNDS
OF FORMULA (1) Exanple 1 Preparation of nethyl

WO R)osdoti net hyl am no) - 3- (t et radecyl car bar noyl PET/EP2006/001290

am no-butyrate (ST 2669) Preparation of the
i ntermedi ate i sobutyl
(R) - 4- Di et hyl ami no- 3- (t ol&iene- 4- sul f onyl
am noVbutyrate To 10 g (22.76 mmol) of
(R)-4-iodo- 3-(tol uene-4-sul fonyl am no) butyrate of
timed Wthuémgl (athepaTiaé i comisifed esther Ph@sks Wele evapédated under
Chem 2003, 4501-4505) dinethyl amne (2.0 Min THF)

vaculrfBant mc? {A%%idl{ﬁ;?!tﬁalijﬂ%ﬁwﬁg ified [y ﬁulé%%%?icﬂ;bgﬁ&?ﬁraphy on

obt ai ne nder nagnetic’agitation

a sili%h?}’?éﬁcolﬁfﬂr?ﬁsihﬁia% Hé@uéﬁ@CF@&mOWg.Sﬁg% aiveds.84 g of

er vacuum and the residue s triturate

the ERHEAPRADES C1loh GhEA (5 fts s CaRh HigafadBl g 04,
R0 3% 11 eI Bt iz et R 7 4, SHAMEGHHe . 2 1,

99.5:0.5to gi ve 5.84 g of the desired product (72%
ArH)y38843.81T(nT. 26l IGH), §80-383ubm;t 18HEH), MbOH244 (0, £H, CH,
Rp0. 33; 1H NWR (300 MHz, MeOHd4 ) d: 7.84 (d, 2 H,
CH3)A2:88-27251m( 8H, THIY), 2rY) (s, BHEELCH3B 22.0M1.8H(mCHIB), CH), 1.00
3.80-3.63 (m 1H, CH), 2.61-2.44 (m 5H, CH, CH3X
(d, 634,333%)?5HPBC:2BC)@'@Iumﬁ- @&M.GW‘QW%W@- Mbbfte 8phase
(m 1H  CH), 1.00 (d, 6H, ); HPLC. SCX col um

CH3ERBB it NHAAPH 60BN, GoBRfRSperature, flow rate: 0.8 mi/min,

detector: UV 205 nm, retention time: 6.73 min.

Preparation of the intermediate methyl (R)-3-amino-4-(dimethylamino)-butyrate

dibromohydrate

To the mixture of the above prepared compound (3.0 g, 8.4 mmol) and
phenol (2.37 g, 25.2 mmol) HBr 48% in H,O (45 ml) was added. The obtained
solution was brought to 135°C for one night (N.B. the oil bath must already be
up to temperature when the flask containing the solution is introduced). After
this time the solution was diluted with water and extracted twice with AcOEt and
the aqueous phase was evaporated under vacuum. The residue obtained was
dissolved in acetonitrile and evaporated under vacuum several times. (R)-3-

amino-4-(dimethyl amino) butyric dibromohydrate (2.47 g) was obtained (‘H
NMR:(300 MHz, MeOH-d4) 6: 3.60 (m, 1 H, CH), 2.70-2.42 (m, 4H, 2CH>), 2.40

(s, 6H, 2 CH3)), which was used as such in the following reaction.



CH3CN 50 M NHAH2PO4 60/ 40 v/v, roomtenperature, flow
rate: 0.8 mM/mn, detector: WV 205 nm retention tine:
w6 20@/m2204 Preparation of the internmedi ate nmet RgI/EP2006/001290

(R) - 3-am no-4- (di met hyl am no) - but yrat e di br onohvdr at e
To the m xture of the above prepared conpound (3.0 g,
8.4 mml) and phenol (2.37%, 25.2 mol) HBr 48%in
H20 (45 m ) was added. The obtai ned sol uti on was
brought to 135C for one night (N.B. the oil bath nust
al Teadsolbtiorv jof tite belbpreparsd avitsctibed idbask (QUT gi 8irfidol)
the solution is introduced). After this tine the

in ar\?r\nﬁltdh%dsoméfﬁa?ld"(ﬂﬂ ), Wbbi&d%t@fcﬁworﬁif%ﬂmd%d@f% 81,7 ml,

AcCOEt and 't he aqueous phase was “evapor at
j ' i lved in .. .. .
24 nfGY ts Aifed JFhE WEadth S BShe s o BGRF Dueiege stiring for
tines. - 3- am no-4-(di nethyl am no) butyric i
ten RTRES o SLF QST 0% e, Aol oh sePrh AMIaARE s @ng Bnally
MeOHd4) d: 3.60 (m 1 H CH), 2.70-2.42 (m 4H, 2CH2X
for 12 hourss at giQ° G. A&fer) thismtimen theaseactian mixtsine lwash dried under
followi ng reaction. To a solution of the acid prepared
vacuasn @adquriiied by avear(2ofiflagh chromatographyeoh silicalgel using as
nmet hanol (7.5 m ), cooled to O C, thionyl chloride
the Euerd g, giadient ,frad QRCI/MeGHa@i¢dto TOHCIMEOKEN7:3. The
m xture was | eft under magnetic stirring for ten
interfididte YivontHydratee. 37 8! 74 hieyisRRvaeobRthed 6PV = -15.1°
tenperature and fti@ﬁgllygfor 1I hours at 40 C.[ Af ter 15.1

(c =48, MIBH]; M NGARE (0 (vt ﬂ{oﬁ?&@d&iﬁgpggﬂéﬁoﬁ%‘w 963-

and puriti€éd by nmeahs o chr'omdt og
LR RN L N LSRG | ——

C7H18Br2N20O2.

Preparation of methyl (R)-4-(dimethylamino)-3-(3-tetradecylcarbamovyl)- amino-

butyrate (ST2669)

\TWO\
\ﬂ/ W\@

To a solution of methyl (3R)-3-amino-4-(dimethylamino)-butyrate

dibromohydrate (1.28 g, 3.97 mmol) in anhydrous methanol (50 ml) triethyl
amine (1.20 g, 1.65 ml, 11.91 mmol) was first added, followed by tetradecyl
isocyanate (1.42 g, 1.63 ml, 5.95 mmol) at 0° C. The reaction mixture was left
under magnetic stirring for 24 hours at room temperature, then the solvent was
evaporated under vacuum. The crude product obtained was dissolved in EtOAc

and washed with H>O then with saturated solution of Na;COj;. The organic



i nternedi ate di bronohydrate (1.37 g, 71%yield) was

obtained [a] r = -15.1 (c = 1.6% MOH); 1H NMR (300
w6/ d4) d: 3.80 (s, 3H, CH3), 3.63- 3.5PCtmp20bbio01290

CH), 2.78-2.35 (m+s, 10H, CH2 , CH3); A E in

conformty with C/HL 3Br N O . Preparation of nethyl

(R) - 4-fdi met hyl am no) - 3- (3 tetradecyl car banoyl ) -

am nobutyrate (ST2669) To a sol ution of nethyl

(3R) - 3- am no- 4- (di net hyl am no) - but yrat e di bronohydr at e

phasé lwas elapctafttl (H8ED vadu@nharll e residuearopulifid bly)means of
triethyl amne (1.20 g, 1.65 m, 11.91 mmol) was first

flash adﬁﬁ@ﬁ"‘atégﬂabﬁyﬁdn bsinéaetgddehzmhg i with yGhidll§/MelOM2 9¢6/0 4. 6Bhe
at 0 C. The reaction m xture was | eft

s B, o SO A6 G st
oo, IBHE eSS R R Y B9 A K L B sty
T T AL 8 Egon

chr omat ogr aphy on S|I|ca eluting with CHO 3/ MeCH
2H, GHig), 0 89-TrHib (e 2k &gk R 201022, CHigh J0di 6) SFbLH3),
obtained. Mp. 44-45 C, TLC. silica gel, eluent

1 45%023{ Ma@ 8.28 (§22H,0CBR), 0.8DAt,BH, CBZ):4HPLC: SBX column
NVR (300 MHz, MeOHd4) d: 4.21-4.10 (m 1H,

(5umch')6’x§5(53%_|2)5 moﬁ‘le?ﬁ@seg (I-?hﬁslglgo réﬂé N%QZP@? @@/@ \4/57 room

45 (m 2H,

tempgcatu@,e‘;ow FHEL O Bt RO DY, 2855w nw-}ténm?rrbe 569
10 min; M% (ES%'_%SM ?ﬁ+WN%92 Fl\%—Na?,A'glz\&vA.é. in conformity with

C22H45N303.
Example 2
Preparation of (R)-4-(dimethylamino)-3-(tetradecylcarbamoyl)- amino-

butyric acid (ST2837)

\ﬂ/ \/\/\i:g

To the product prepared as described in example 1 (ST2669, 0.180 g,

15

0.45 mmol) an aqueous solution of HCI 6N (3.5 ml) was added. The reaction
mixture was left under magnetic stirring at room temperature for one week. After
this time the reaction mixture was evaporated under vacuum and the residue

20  was purified by means of flash chromatography on silica gel using as the eluent

a gradient from CHCI3/MeOH 8:2 to CHCI3/MeOH 1:1. The desired product (67
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tenperature, flowrate: 0.8 m/mn, detector: WV 205
nm retention tine: 5.69 mn; Ms (ESI) 400 [ Mt1] + ,

wa2006fobidiaf ; H2O, A E. in conformity with C22HRENZEB006/001290

Exanpl e 2 Preparation of
(R) - 4- (di net hyl am no) - 3- (tetradecylcarbannyl)
am nobutyric acid (ST2837} To the product prepared as
described in exanple 1 (ST2669, 0.180 g, 0.45 mmol) an
aqueous solution of HO 6N (3.5 m) was added. The

mg, 3&4Acyielsé) wasobtainechsTILCT siligadial, elgnttCHCiy/MeQh ¢ 3t Ry =

ro tenperature for one ek. After this tine the
0.40; r[&%ﬁ? en8mM° Xt 6.5%6sMeDier b MR (BE0 M WieORg, Y Hied.34-
resi due was purified by nmeans of flash chromat ography

4.26 %SFH'GFI)99|3GJ§'109 84l—h Oﬂb)ie@bo%sgf@ﬂ'eﬂ FoH8 (d, 2H,

2 to e désir product

CHz>éﬁZ@5m3%@‘f#>eM@?§ ?%4?, ﬁ&m&“ﬁg 3o G PG sex
colur%f 8 250 s miabliehas; CHRCN/50 iy FaEioRGy 20760

% 58d2HCH),155m2HCH2),140
viv, pHs3. 2 fH3POM2. rpom temperatureafiow cate: .8 mimic: defextoroUVrR05
(5 Mm - 4.6 x 250 nmm), nobile phase: CH3 CN 50 nM NH
nm, e Ge: B.09 mirk3KF.( H32824 H20;r Adin fre ngomfaimitye ,with
flowrate: 0.8 mM/mn, detector: UV 205 nm retention
Co1HAIR08. 09 mn;, KF. = 2.3%H2O0 AE in conformty

21 v‘\%:ﬂﬁ%%% 1H4 3N33B .

Example 3
Preparation of methyl (R)-4-trimethylammonium-3-(tetradecylcarbamoyl)-

amino-butyrate chloride (ST2822)
cr

180See

To the solution of (R)-4-trimethylammonium-3-(tetradecylcarbamoyl)-
amino-butyrate (ST1326, prepared as described in W099/59957) (1.20 g, 3.00
mmol) in anhydrous MeOH (6 ml) thionyl chloride (1.80 g, 1.10 ml, 15.13 mmol)
was added added, at 0°C and drop by drop,, leaving the solution under stirring
at 40° C for 72 hours. After drying under vacuum, the reaction mixture was
washed with anhydrous ethyl ether. The oil obtained was purified using flash

chromatography on silica gel (eluent used MeOH/CHCI3 1:1). The product

obtained was dissolved in anhydrous dichloromethane and filtered through a
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Exanpl e 3 Preparation of nethyl
(R -4-trimethylamoni um 3- (t etradecyl car banoyl ) -

warmemoot yrate chl ori de (ST2822) To the sol ut POWE®2006/001290

(R)-4-trinethyl amoni um 3-(tetradecyl carbanoyl ) -

am no-butyrate (ST1326, prepared as described in

W09/ 59957) (1.20 g, 3.00%mml) in anhydrous MeCH (6
m) thionyl chloride (1.80 g, 1.10 m, 15.13 mml) was
added added, at OOC and drop by drop,, |leaving the

MIIIG)@HVUHWOWH@VPVDW 0.4 @h (Aillipore) filtér.nByr evagdrating the
drying under vacuum the reaction m xture was washed

solveldf Eﬁ?@rnb‘é(ﬂhﬂﬁsth tdé‘éLreSt 88uct WSs YptaiRBy QH?I Ca@i\’a?%% yield).

puritired using Ias omat ogr aphy on si
TLC: G s g0l vty Zﬁ%?@a‘qﬁdﬁcﬁ?o@lwﬁ;ﬁﬁuéh ?—%f‘?gq@ﬁ“%-s
o HBiamMEEH EHo ISR i e shfGi e T 1
MeOWS ol NAAFE €58 N1Te oG < ot So.4Br 2 2 ,1&%?%505?%%
CHO 3/i sopropanol / MeOH CH 3COOH H2q ) = 0. 83;

CHg)[ 315040 . BLls QHa): S0 (i) CHapi BNR (306, BHizd, 2.70 (m,
MeOHd4 ) d: 4.65 (br s, 1H, CH), 3.70 (s, 3H CH3 ) ,

2H, GH.F?)i-ﬁ.%m.@m (M H2HCHRHI), 31.30 ((5$ 22M,, CHQ)) 0,903 (] BH,t CH3);
,270(m2%I , 1.45-1.40 (m 2H, CH2

HPLO sclx %i&ﬁm gg#ﬂn £b'2x)25o %9(9 (ﬁqob@éI r@\é% )Céw'l%%@v@o mM

col um e phase

NHat 8‘5'51'4 el @ef"gﬁvw?“‘%?ﬁ% il ef??% 8 ol détefior, v
205 o etomtidrtne: 1004 it K18 23135 vAEHHINT 4145 frt K F.

= 1.8% H20; A.E. in conformity with C23H48N303Cl.

Example 4

Preparation of (R)-4-trimethylammonium-3-(tetradecylcarbamoyl!)-amino-
butyrate of {2[-(N-methyl-(1,4-dihydro-pyridine)-3-yl)carbonyl}-amino}ethyl
iodide (ST3496)

Preparation of the intermediate N-(2-hydroxy-ethyl)-nicotinamide

SOCI; (455 i, 6.26 mmol) ) was added to a suspension of nicotinic acid
(0.385 g, 3.13 mmol) in anhydrous toluene (15 ml) and the reaction mixture was
refluxed at 140°C for 4 hours. Then the clear solution was cooled and the
solvent was removed under vacuum. The solid residue was washed three times
with diethyl ether and fresh anhydrous toluene (15 ml) and ethanolamine (756

i, 12.52 mmol) were added. The mixture was warmed up to 50°C overnight.
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1.8%HG AE inconformty with C2 3 N3G Cl.
Exanpl e 4 Preparation of

wWORdoeA92204 et hy | ammoni um 3- (t et r adecyl car banoy PETARR2006/001290
utyrate of
{2[-(N-net hyl - (1, 4-di hydro pyri di ne)-3-yl)carbonyl]-am
i no}et hyl iodide (ST3496) !Preparation of the
i nternmedi ate N-(2-hvdroxy-ethvD nicotinam de SOCb (455
m , 6.26 mvl) ) was added to a suspension of

NITGRIN thieCsclvertt Was séihoded anddr vaslum idhdeimeystiliduesidue was
tol uene (15 rH) and the reaction mxture was refl uxed

2 06, oo S 3 A 0y
02003 e 45 *#@9%&5}“«@%'@3@?@ %&LV&“@% é”ovh{f 480 1d o% yieid)
I SN R

sol vent was renoved under vacuum and the solid residue
2H, Aws8.pdr(df 1HJd Ay 760 (ma1gefr)c hridhtnodidapi), 3 Ingn.adH, CHy),

el uent di chl or onet hane/ net hanol 9.2/0.8. The desired
3.36 pp@HC CHs obt ained as a white solid (450 ng, 86%

yield) mp. 84.5-85.5 0C, 1H NWR (300MHz, DVsSCQd 6) d:

Pre araQBn(S b '\Hhe 8. 6§ tehﬂbd%'ré Ar ) R & ir?méfh léﬁhoﬁr&n 3-

et radecyl car barva am no- butyrate of
chloride  ( pyri di n- 3- vDcar bonv p-ani not et hyl chl ori de

To a solution of N-(2-hydroxy-ethyl)-nicotinamide (0.274 g, 1.65 mmol) in
anhydrous dichloromethane (16 mi) (R)-4-trimethylammonium-3-
(tetradecylcarbamoyl)-amino-butyrate hydrochloride (0.719 g, 1.65 mmol,
prepared by adding an equivalent of hydrochloric acid 1N to ST1326 prepared
as described in W099/59957) and dicyclohexylcarbodiimide (DCC) (1.018 g,
5.00 mmol) were added. The reaction mixture was left overnight at room
temperature under magnetic stirring. Then the mixture was filtered and the
organic layer was concentrated under vacuum. The residue was washed
several times with diethyl ether to give, after desiccation under vacuum, the
desired product as a white solid (769 mg, 79% yield). TLC: silica gel, eluent
CHCl3/isopropanol/MeOH/CH3COOH/H20 42:7:28:10.5:10.5, Rf = 0.5; 'H
NMR (300MHz, MeOH-d4) 5: 9.05 (d, 1H, Ar), 8,70 (d, 1H, Ar), 8.30 (dm, 1H,
Ar), 7.55 (m, 1H, Ar), 4.70 (brs, 1H, CH), 4.31 (t, 2H, CHy), 3.70 (t, 2H, CHy),

3.70-3.50 (m, 2H, CHp), 3.25 (s, 9H, N(CHa)s), 3.04 (1, 2H, CHy), 2.68 (t, 2H,
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To a solution of N (2-hydroxy-ethyl)-nicotinam de
(0.274 g, 1.65 mmol) in anhydrous dichl oronet hane (16
wai2dos(0R)204- t r i met hyl anmoni um 3- PCT/EP2006/001290
(tetradecyl car banoyl ) - am no- butyrate hydrochl ori de
(0.719 g, 1.65 mmol, prepared by addi ng an equi val ent
of hydrochloric acid 1N t 871326 prepared as
descri bed in WOO9/59957) and di cycl ohexyl carbodi i m de
(DCC) (1.018 g, 5.00 mmol) were added. The reaction
CHo)pr243u (lrmye2H | 6Hy), /28 (s o24H a(CHSH @) 098¢t SHUIGH)NNIS (ESI)
magnetic stirring. Then the m xture was filtered and
548 MYE, organi ¢ | ayer was concentrated under vacuum The
resi due was washed several tinmes with diethyl ether to
gi ve, after desiccation under vacuum the desired
product as a mhite solid (769 ng, 79%yield). TLC

silj.ca gel ent 3/| ropa
P’epé’ 555, 95070 5148, 5 igermegiage 1Hqﬁhlﬁh€%8%§amm°"'"m‘3'

OH d4) d: 905(d 1H, Ar) 870(d 1H1 Ar) 1 8.30

(tetrq@mylsarbamyyl)aammq-hptmﬁe Ar), of. 70 ({2I<{N-methylgyridin-3-

4,31 (t, 2H, CH2) , 3.70 (t, 2H1CH2)370350(m
yl)cai‘bbny]]@minc&eﬂ‘iyl((ﬁioade (STeaBaB) , 3.04 (t, 2H CH2) ,

2-68 (t, 2H,CH2), 2.48 (brm 2H CH2) , 2.28 (s, 24H,

(CH2)i 2), 0.95 (t, 3HL CH3) ; M5 (ESI) 548 [M+ .

e D Of_efien|, hat e

I(R) -tri thylammnlump

(tet |Nade09I carbanoyl)-a utyrate of

{2[ - met hyl pyri di n- 3- yI car bonyl ] - am no} et hyl

d|| deN (ST3474) Met hyl di de (747 ni, 12.00 mmol)

was® added a solution of (R -4-

trimethyl anmgni um 3- (tetradec

te of {[(pyri

banoyl ) - am no- butyra

Methyl iodide (747 pl, 12.00 mmol) was added to a solution of (R)-4-
trimethylammonium-3-(tetradecylcarbamoyl)-amino-butyrate  of  {[(pyridin-3-
yl)carbonyl]-amino}ethyl chloride (0.700 g, 1.2 mmol) in anhydrous CH;CN (40
ml) and the so obtained reaction mixture was left under magnetic stirring at
room temperature overnight. Then the solvent was removed under vacuum and

the desired product (957 mg, 98% yield) was obtained. M.p.: 179-181°C; TLC:
silica gel, eluent CHCla/isopropanol/MeOH/CH3COOH/H20 42:7:28:10.5:10.5,

Rf: 0.3; [o]?0p = -0.8° (c = 2%, MeOH); 'H NMR (300MHz, MeOH-d,) 5: 9.48
(s, 1H, An), 9.00 (dd, 2H, Ar), 8.20 (t, 1H, Ar), 4.75 (brm, 1H, CH), 4.51 (s, 3H,
CHy), 4.32 (t, 2H, CH), 3.70 (m, 4H, 2CHy), 3.25 (s, 9H, N(CHz)s), 3.10 (t, 2H,
CHy), 2.75 (dd, 2H, CHy), 1.42 (brm, 2H, CHy), 1.30 (s, 22H, (CH2)11), 0.90 (t,

3H, CHs;); HPLC: Column: Waters Spherisorb S5 SCX(4.6 x 250 mm), mobile
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yl ) carbonyl ] -am no}ethyl chloride (0.700 g, 1.2 nmol)
i n anhydrous CH3CN (40 m) and the so obtained
woeemtovozao4 m Xt ure was | eft under magnetic stir PCIEPA106/001290

room tenperature overni ght. Then the sol vent was
removed under vacuum and the desired product (957 ng,
98% yi el d) was obt ai ned. p.: 179-181C, TLC. silica
gel, eluent CHCl s/i sopr opanol / MeOH/ CHs COOH HaO
42: 7:28:10.5:10.5, Rf: 2 D=-0.8 (c 2%

phasge §j3CN z%@gpz@mwe@bl YVdegaag is s Toomm|tempprature,
9.00 (dd, 2H, Ar), 8.20 (t, 1H, Ar), 4.75 (brm 1H,

flow Fai: 149 Ilintin, dStectdeHB), 254 A, (rbtentibn tAE)20.68 ndif; MB(ESI)
AHL2CH2) , 3.25 (s, 9H, N(CHs)3) , 3.10 (t, 2H,

281 MITR; (KB, =Zt70%HA)0; AlE AR dobfarmifhitiCoay
%]H ECHZ)n) 0.90 (t, SHd)hCI—B) @ I—:PLC H7:N5@4lg\aters

S x_ 250 : CN(
Prer%fafe By 88»%"\?29;"% JRERE T e O
tenperature, flow rate: m n, detector
butyfate qfee%ﬂwrmﬁthyln@Aﬂmmomw-dmnaeﬂ)yammmmmq}ethyl
K-F. = 2. 700 H0 AE in conformty with
iodide3(SB34¥EP41 2. Preparati on of
(K -4-trinmethyl amoni om 3- (t et radecyl car banoyl ) - am nob
utyrate of {2[-(N-net yI (1

W bonyl ] - am no} et hyl i odide
I(STB 96) flo a solution
(R) -4 tri Aet hyl anmoni um 'S tradecyl car banoyl ) -

am n%tyrat e of
{2[

di i 8di de,
g, 0.12 mol

&arbonyl]-anino}ethyl

[ (ST3474, 0.100

m) chilled to 00C
(0.20Qy, 1.2 nmol),
both dissolved in 11 m

Na2S2q 4 (0. 046g) O.
of a m xture of

1),

To a solution of (R)-4-trimethylammonium-3-(tetradecylcarbamoyl)-
amino-butyrate of {2[-(N-methylpyridin-3-yl)carbonyl}-amino}ethyl diiodide,
prepared as above described (ST3474, 0.100 g, 0.12 mmol) in degased water
(18 ml) chilled to 0°C and under argon atmosphere NaHCOj; (0.200g, 1.2
mmol), NaxS,04 (0.046g, 0.26 mmol), both dissolved in 11 mi of a mixture of
water and dichloromethane 9/2 were added. The reaction mixture was left under
magnetic stirring at 0°C for 15 minutes and then for other 30 minutes at room
temperature. The organic layer was then separated from water and the aqueous
layer was extracted several times with dichloromethane. The combined organic
layers were dried over Na;SO,; then concentrated to give the final product

(0.084 g, 94% yield), which was kept under vacuum to avoid degradation. TLC:
silica gel, eluent CHCI3/isopropanol/MeOH/CH3COOH/H20 42:7:28:10.5:10.5,
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wat er and di chl oronet hane 9/2 were added. The reaction
m xture was | eft under magnetic stirring at 00C for 15

waizonsteexoand t hen for other 30 nminutes at r oonPCT/EP2006/001290

tenperature. The organic |ayer was then separated from

wat er and the aqueous |ayer was extracted several

times with dichl oromethané The conbined organi c

| ayers were dried over Na2SO4 then concentrated to

give the final product (0.084 g, 94%yield), which was
Rf: 0.re il NMRS300MHL DS Crdg) 31 TG (ad,iNm), 6T8C(s,SiH ICCIa—CH)

gel el uent CHC 3/i sopropanol / MeOH CH 3 COOH H2

6.25 @-ﬁl H2§N1§H§.8N & 16ﬁ‘ gg@xcgm %N@:(1WWCHW%SEM diH,

CH) ?Bﬁ(m e %‘?‘aﬁ% 9‘*”9 ?@%@%ﬁ@ﬁ 952,95
(brs, FB2GH,), BikT MWOE3§§9 Bt %h?%éﬂ&; % 321%52593&*@

s, 22H, t,
1.20 mmu&m> [(M3 (1 ABHE, CHm) M%f(ESM 5@4W| hAcE mmprdomty
. Exanple 5 Preparation of
with @R]H%Ns%t hyl ammoni um 3- (t et radecyl car banoyl ) - ani nob
utyrate of -3-(methoxycarbonyl)-propyl brom de
Exa"ipﬁ;@%) Chiral Methyl -4-brono-butyrate was added
0.460 nmg 2.54 nmmol) to a sol ution of

Preppiftisit, of (RIDk LAY niob iR EH4 eyl oViaRfin-
butyFRis e SAmAThPYY RETERANPERRY] brRBIAS (I Stks 't non

eyraporat ed to g| ve t Chiral

CH,
Hc_\ o

Methyl-4-bromo-butyrate was added (0.460 mg 2.54 mmol) to a solution
of (R)-4-trimethylammonium-3-(tetradecylcarbamoyl)-amino-butyrate (1.015 g,
2.54 mmol) in 12 ml of anhydrous DMF. The reaction mixture was kept at 50 °C
under magnetic stirring overnight. The solvent was then evaporated to give the

desired product as a pale yellow waxy solid (1.108 g, 87% yield).; TLC: silica
gel, eluent 42:7:28:10.5:10.5 CHCl3/isopropanol/MeOH/CH3COOH/MH20, Rf =

0.6; [0J20 = -7.6° (c = 1%, MeOH); TH NMR (300 MHz, MeOH-dg) &: 4.67
(brm, 1H, CH), 4.17 (t, 2H, CHy), 3.70 (s, 3H, CHg), 3.72-3.46 (m, 2H, CHo),
3.30 (s, 9H, CH3), 3.12 (t, 2H, CHs), 2.68 (m, 2H, CHy), 2.4 (t, 2H, CHo), 1.96

(brm, 2H, CHg), 1.48 (brs, 2H, CHo), 1.30 (s, 24H, (CH2)12), 0.91 (¢, 3H, CHz3);
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desired product as a pale yell ow waxy solid (1 .108 g,
87%yield).; TLC silica gel, eluent 42:7:28:10.5:10.5

waaicAb2®opr opanol / MeOH CH3COOH H2O, Rf = 0. 6; PCEAER2@®6/MD01290

=-7.6 (c 1% I\/E()—I) 1H NVR (300 MHz, MeOHd4 ) d:

4.67 (brm 1H, . 4. 17(l 2H, CH2 ) , 3.70 (s, 3H,
CH3),372346(m2H 330(s 9H, CH3 ) ,
3.12 (t, 2HCH2)268(m2HCH2 , 2.44 (t, 2H,

96 (brm_2H_ CH2 ) 4 b
HPL018§I>)<(09lurnm45u(rd@ %259 m@l)gmopﬂe e&@"g‘i‘b&ﬁ@@
colum (5mMm 4.6 x 250 nm), nobile phase
50 ml\PNHﬂdﬂ%B% 5;SH rzM réBfrb@mparatups] ffovb ratep0r8 mﬂnmercaetacter uv

Tow rate: 'mM/mn, detector: UV205 nm retention

205 nFﬂ rféienhQnQﬁn@ 10.08BninERIS (B9 H0d MIT; K.FE. = ©.8B% 845 ORAE.
A'E in conformty Wi th C27H54N3q 5Br. DETERM NATI ON

- ACTIVITY OF THE COMPOUNDS OF
mco% :Ia”%t § 3t ermi nation of the inhibitory

DETERMINATIQN IR o THE | BHARMAGGLOGGAL et VIS, s Oro THE

liver or heart of Fi scher rats, fed normally; the
COMPOUNDS OF iIFORBMRUA (1) om t he Iiver or heart are
suspended in a 75 nmM sucrose buffer, EGTA 1 nM pH

Test 1 @eteﬁﬂﬁxdﬁon@ftl@e mibilsiire adtiombf ensi on, cont ai ni ng
pal mt oyl - CoA (spec.act. 10000

e
obtainrg\g from. ﬁ{ OF\l/Jé:rt oruﬁéjae& o‘f;)f:asch@?tr.éf%r,] fed normally; the mitochondria
taken from the liver or heart are suspended in a 75 mM sucrose buffer, EGTA 1
mM, pH 7.5. 100 pl of a mitochondrial suspension, containing 50 pM of [**C]
palmitoyl-CoA (spec.act. 10000 dpm/mole) and 10 mM of L-carnitine, are
incubated at 37 °C in the presence of stepped concentrations (0-3 mM) of
product under examination.

Reaction time: 1 minute.

The ICs is then determined. The restults are reported in Table 1.

Table 1: ICsp of the inhibition curve of CPT1 in rat mitochondria

Substance |ICso of CPT1 liver (uM) ICs0 of CPT1 heart (uM)

ST1326 0.36 48.8

S5T2837 5.7 70

Test 2: Determination of the production of B-hydroxybutyrate stimulated by

oleate




10

15

20

Reaction tinme: 1 mnute. The 1C50 is then determ ned.
The results are reported in Table 1. Table 1: 1C50 of
woOheosioatzoli t i on curve of CPT1l in rat mtochondPCWEP2®5/001290
2: Determ nation of the production of
b- hvdr oxybutyrate stinul afed by ol eateThe synt hesis of
b- hydroxybutyrate is an iffdication of the activity of
CPT. In fact the production of ketone bodies,
end- products of mtochondrial beta-oxidation, is
The synthesis of3-hiydroxgbutyirate isfanGRdicatiep af trecactbdty of CPT. In fact
prepar ati ons obtai ned according to the techni que

the pf’ébﬁ.fé‘hbﬁQﬂ Kéfoﬁé?%@ﬂﬁ-!sd‘éna-pr@tiuéfs of(rhft8dhoririal beta-oxidation,
Physi ol . 266: C455-CA61] are used. The hepatocytes are

Y/ n KRB bi carbonate buffer at pH 7.4,
s ""Rgﬁﬁﬁgggée%gt'% &16@)TBSA i n a_ 2/ CO 2 95/ 5 % at nospher e

t the concenitrati 10 cell After
Hepaliodhik, BRI oBtpiOrd AsSarding dor e, feb pisy Hekertbsg in
assayed at di fferent concentrations, the fi rst eries

Veneban%ﬁpete%l (19943 1. J-FNysigl. 366;{eA23:E46 L areused.added
(1 mMfinal in KRB + BSA 1.4%. After 20 mins the

The bepatacytesgre dncubated eat JTL0IMKRB bigarbenate- byfteroatypH 7.4,
butyrate in the serumof treated rats Fischer rats,

glucoR@'8TIM, Y1 ¥£BSAdh @gmo%gm %@Md@ghét@éﬁhﬁeﬁor@énﬂamm of
and then treated with the compounds to be tested. One

zsx%a Eé/hﬁfAﬁ&ea gfé%ﬁ& ntd;srgr A fﬂﬁ] iRt 8 Cddnﬁ;b&ﬁfa to be

e serumc ncen rati roxy butyrate are
assayec} a{ {Plﬂ%rerit concentrations, the first series of samples is taken (T, min )

and the oleate is added (1 mM final in KRB + BSA 1.4%). After 20 mins the
second sample is taken (T20 min)°

Test 3: B-hydroxy butyrate in the serum of ireated rais

Fischer rats, normally fed, are kept in a fasting state for 24 hours and then
treated with the compounds to be tested. One hour after the treatment the
animals are sacrificed and the serum concentrations of $-hydroxy butyrate are
determined.

Other tests

The ability of these compounds to cross the blood-brain barrier in rats or mice
after oral or intravenous administration is measured on brain homogenates
using HPLC-MS techniques. From preliminary data the compounds of the

invention were shown to be able to efficiently cross the bolld-barrier.



O her tests The ability of these conmpounds to cross
the bl ood-brain barrier in rats or mce after oral or

wonbosaweoaous adni ni stration i s neasured on br aPQT/EP2006/001290

honogenat es usi ng HPLC- M5 techni ques. From prelimnary

data the conpounds of thesinvention were shown to be

able to efficiently cross the

bol I d-barrier. Furthernmore the evaluation of food

intake after oral or intravenous adm ni stgatl on
Furthermase nithe d evaluadios \pf Hogdc datakeo aftRSd H@' | Pbi t"EIFﬁV&"OUS

on a tinerestricted basis, for acute or fasting )
admirdetrationds deteroninedrim sats ywithactessetoi fogd @fd lipitura fioa a me-

oral or intracerebroventricular admnistration in

restriciéd BaSis Cfofagete 6|0Fasﬁﬁgléﬂhﬁn|§béﬁ@1 mce, is
measur ed. CLAIMS 1. Conpound in the racemic form (R S)

d hi fopr
Flnallgh z:[\llr'%a L élrlni{a F‘ g?c;%%g?gblfgpggttSo?hglstlrﬁgé\‘ébtrbﬁéﬁtncular

admlrgﬁ{;ﬁﬁt ur e of for rrul aé%ﬁ&‘% %?@&I%@F@%gﬁ{&d

whi ch the same or different R, R3,R are selected
anong H, alkyl G - C2, phenyl, phenyl al kyl Cl1- C2; R
Is selected anong -OH, -OQ |I|inear or branched al koxy
C - C4, optionally replaced by a carboxy or al koxy
carbonyl group G - C4, or the group Y-Z, in which:
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Y=-0(CH2)n-O , -OC(CH2)n-NH, -S-(CH2)n-O,
-S-(CH2)n-NH, where n is selected anong 1, 2 and 3,
wonr00609t20H2) n- NH-, where n is sel ected anong OPCL/EP2006/001290
and 3; and Rl is sel ected anong - COOR5, - CONHR5,
- SOR5, - SONHR5, - SO2R5 an% - SO2NHR5 , in whichR5 is a
saturated or unsaturated, fi near or branched al ky] G
- C , replaced by aryl C6-Cl10 , aryloxy C6-C O,
heteroaryl C4-Ci 0 containing 1 or nore atons sel ected
CLAMMSBNg N, Oand S, heteroaryloxy C4-Ci 0 containing 1
or nore atons selected anong N, Oand S, in turn

1. T E@érﬂﬁ@@h@}h & vacdfid @Emu('RSSS bl’" o @sbir R BAA'S @hanthiomeric

branched al kyl or alkoxy G -C 2 ; with the proviso
o "o 10 S A i, B ol B8 e o

E conpound accordlng to daim1l, where R2, R3 and R4

formyl énnethyl 3. The conpound according to Claim 1,
where Ri is -CONHR5. 4. The conpound according to
Caim3, where R5 is a linear or branched, saturated
or un Ryl containing from7 to 20 carbon
atons™ 5. ffhe cjonpound according to Clains 3 or 4,
where R is}sel eagted anong heptyl, octyl, nonyl, decyl,
undecyl , ﬂ yl, tridecyl, tetradecyl, pentadecyl,
hexadecyl , tadecyl, octadecyl, nonadecyl and
ei cosyl. 6. The conpound according to claim1, which
is (R)-4-(di@ethyl am no)-3- (tetradecyl carbanoyl)-
nmet hyl am nobutyrate.

where:

A is selected among -N(R2R3), -N(R2R3R4) ® and -C(R2R3Ry), in which the
same or different R, Rz R4 are selected among H, alkyl C1 — C;, phenyl, phenyl-
alkyl C4- Cy;

R is selected among —OH, -O°, linear or branched alkoxy C — C4, optionally
replaced by a carboxy or alkoxy carbonyl group C4 — C4, or the group Y-Z, in
which:

Y =-0-(CHz)n-O-, -O-(CHy)y-NH-, -S-(CH3),-O-, -S-(CH,)-NH-, where n is
selected among 1, 2 and 3, or -O-(CH3),-NH-, where n is selected among 0, 1,
2 and 3; and

z= (@C—@

N

R, is selected among -COOR;5, -CONHR5, -SORs5, -SONHR5, -SO2R5 and -

SO2NHRs5 , in which
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7. The compound according to claim1, which is
(R -4-(di methyl am no)-3- (tetradecyl

woanisaazph ) - am nobutyric acid. 8. The conpoundPCT/EP2006/001290

according to claim1, which is (R - 4-(trinethyl

am no)-3- (tetradecyl carbanoyl)-nmethyl am nobutyrate
chloride. 9. The conpound according to claim1, which
is (R-4-trinmethylamoni um

R% '5%1 %tﬁr%g&%']l &’?s'f‘%g@ﬁ' %ﬁe%flgpgrf?%%%ﬁ & - Cao, replaced by
55 i SOPYY Lo, 257 e o100 0dingT G SERPAHAL
%t?ét r ad ﬁ,ﬂ% 'gﬁg@m efé)%aryno% Cﬁ-&g/ ontaining 1 or more atoms
S?I%Ctg epa ?‘é%ﬂgg t'he co 54 H%msgﬁgﬁ(}%cqrg%ﬁéteﬁ S?n%fear

The, co d according to Clainmns 1 to 10,
Orf%r?nageedlﬁ%hyit%&lkgﬁy 11@20’Phar maceut i cal conposi tion

ai ni n [ e e of the
wigh Qﬁ?&@ aq%wé SR i Re Re i Focai oo
Wi th exci ts and/ or phar eutically acceptable
apg PRy, 'ﬁPF%‘E 8q TCSH rFﬁé;pr eraration of the
phar rraceutl caI conpQsi tion accor di S%ht o claim13,
2conptesFHBPAHNg #rgostied rClah & WoRrEdtm s 286 Conae Agtg,
Calinse 1 to 10 with excipients, stabilizers and/or
3phar Theermpednd @CCQECB%Q%(EJF‘@ di WoeretR1 is16ONBRs. of t he
conpound according to Clains 1 to 10 for the
4pr epHieacP@ROWId acenrdigs fte Claiffedt weeieninis afinedreor branched,
di sorders associated with hyperactivity of carnitine
sgatateéd ofylingatunatsdealisd eontaining from 7 to 20 carbon atoms.
5. The compound according to Claims 3 or 4, where Rs is selected among
heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl,
hexadecyl, heptadecyl, octadecyl, nonadecyl and eicosyl.
6. The compound according to claim 1, which is (R)-4-(dimethyl amino)-3-
(tetradecyl carbamoyl)- methyl aminobutyrate.
7. The compound according to claim 1, which is (R)-4-(dimethyl amino)-3-
(tetradecyil carbamoyl)-aminobutyrié acid.
8. The compound according to claim 1, which is (R)- 4-(trimethyl amino)-3-
(tetradecyl carbamoyl)-methyl aminobutyrate chloride.
9. The compound according to claim 1, which is (R)-4-trimethylammonium-

3-(tetradecylcarbamoyl)-amino-butyrate of {2[-(N-methyl-(1,4-dihydro-pyridine)-

3-yl)carbonyl]-amino}ethyl iodide.
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16. The use according to Claim15, for the prevention
and treatnent of obesity, hyperglycaem a, diabetes and

woebwtoezkodi sor ders, and congestive heart fail uPeT/EPZ006/001290

Met hod of treating a mammal suffering from

hyper gl ycaem a, di abetes, alkesity and associ at ed

di sorders, conprising adm nistering a therapeutically
ef fective anount of one or nore conpounds according to

1@l ai Fhe Lokpolifd according to claim 1, which is (R)~4-trimethylammonium-
3-(tetradecylcarbamoyl)-amino-butyrate of -3-(methoxycarbony!)-propyl

bromide.

11.  Process for the preparation of the compound of any claims from 1 to 10.
12. The compound according o Claims 1 to 10, for use in therapy.

13.  Pharmaceutical composition containing as active ingredient one or more
of the compounds according to Claims 1 to 10 in combination with excipients
and/or pharmaceutically acceptable diluents.

14.  Process for the preraration of the pharmaceutical composition according
to claim 13, comprising mixing one or more compounds according to Calims 1
to 10 with excipients, stabilizers and/or pharmaceutically acceptable diluents.
15.  Use of the compound according to Claims 1 to 10 for the preparation of a
drug for the treatment of the disorders associated with hyperactivity of carnitine
palmitoyl transferase.

16. The use according to Claim 15, for the prevention and treatment of
obesity, hyperglycaemia, diabetes and related disorders, and congestive heart
failure.

17.  Method of treating a mammal suffering from hyperglycaemia, diabetes,
obesity and associated disorders, comprising administering a therapeutically

effective amount of one or more compounds according to Claims 1 to 10.



