WO 2009/132978PCT/EP2009/054635 4-DIMETHYLAMINOBLITYRIC ACID DERIVATIVES This
invention i ith novel 4-dimethylaminobutyric acid derivatives, a process for the
manufactuﬁ?@%@%%@mpounds, pharmaceutical preparations which con%ﬁ@ﬁ%ﬁo%g?ﬁ%%unds as
well as the use of these compounds for the production of medicaments. More specifically, the
invention relates to compounds of the foiula 2 CH3 HNAI %-N(CH2),,'(CH2), 50 wherein is NH or a
bond, A2 is selected from the group consisting of a bond, 0, 0(CH2)20, S, SO2, CF2 and NP?, wherein
R2 is hydrogen or lower alkyl, 10 mis selected from 2, 3,4, 5, 6, 7, 8, 9, 10 and 11, is selected from O,
1, 2, 3,4 and 5, is aryl selected from phenyl and naphthyl, said aryl being unsubstituted or substituted
by one, two, three, four or five groups selected from the group consisting of lower alkyl, halogen, lower
halogenalkyl, lower alkoyypansrnh QN ERSETIS KIZelREAY BRRIVR §iqumconsisting of pyridyl,
thienyl and thiazolyl, said heteroaryl being unsubstituted or substituted by one, two or three groups
selected from lower alkyl, halogen, lower halogenallcyt, lower alkoxy and phenyl, and phalinaceutically
acceptable salts thereof -2- Elevated plasma levels of free fatty acids (FFAs) cause acute and
long-term peﬂllp } %Y%%&Ihgpcé’ﬁlg ?ﬁ%ﬁﬁﬁv &%ﬁ&%%c%fl}ﬁ’&% Rt WWAJIZQ%@EH%&&@%@SFFA
oxidatiofdrthe manufacture of these compounds, pharmaceutical preparations which contain such

compounds as well as the use of these compounds for the production of medicaments.

More specifically, the invention relates to compounds of the formula
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H.C
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3 o ,
wherein

Al is NH or a bond,

A’ is selected from the group consisting of a bond, O, O(CH;),0, S, SO, CF, and NR?,
wherein R? is hydrogen or lower alkyl,

10 m isselected from?2,3,4,5,6,7,8,9, 10and 11,
n  isselected from 0, 1, 2, 3, 4 and 5,

R'  isaryl selected from phenyl and naphthyl, said aryl being unsubstituted or substituted by
one, two, three, four or five groups selected from the group consisting of lower alkyl,
halogen, lower halogenalkyl, lower alkoxy and phenyl, or

15 heteroaryl selected from the group consisting of pyridyl, thienyl and thiazolyl, said
heteroaryl being unsubstituted or substituted by one, two or three groups selected from
lower alkyl, halogen, lower halogenalkyl, lower alkoxy and phenyl,

and pharmaceutically acceptable salts thereof.



associated with type 2 diabetes. Hyperglycemia after an overnight fast is a major hallmark and an
important diagnostic criterion of diabetes, and excessive gluconeogenesis is mainly 5 responsible for
the postabsorptive hyperglycemia in diabetic patients. High levels of free fatty acids (FFA) lead to an
increase of liver mitochondrial 13-oxidation, which_results in increased concentrations of acetyl CoA.
This provides increased energy (ATP) and reducing force (NADH) for gluconeogenesis. Increased

acetyl CoA leyels also stimulate gluconeagenesi llosteric activation of pyr ylase.
Thereby, reﬁ&??@ﬁegfpé%@%g\‘fgl i grg-eo% atlc?ﬁic\?/%/g?‘clﬁiéﬁf "Crucial to ¢ ri%%l %?ﬁ?g%rﬂggﬁ%%{%{genesis,
should leadtio myeductiosiaottadnsrgasyp dgivee iiliditeurbant patrestd ThO RSN Erial oxidation of
long-chaigeRAsdesuiras thednisnenigpebwementisane heurgdaamnitine-degeridénark and
palmitoyltransferases (CPTs). CPT |. the,o ' ' atalyzes the
finiIIatio%nolm P\_lg“;{-ac% g?ﬁ 8§Téaﬁﬁ?ﬁj§§. ﬁiéﬁ%é%%ﬁ%%ﬁ%%%ﬁé@@%%ﬁéyggﬁl@ rms are
enchdet Ml S RsHESURH R RIE A TS BY AR GAYEEIRIPRS N }ﬁﬁ%}Isd)grﬁgﬁf%m-CPT I
confers dtsdoywar seiesitiitynttn sedeayt God. RERythieidh ferxiistionondiic reerbiamecanzgine,

reconveris long: AN aqrlsarines o endichain.epd Cad esleterh ang R ALK oA asehen

13-oxidized fo acetyl-CoA, which activates the pyryvate carboxylase and gluconepgenesis. According
1o the MeERHEMURAEHSH BRSEBLF ABb 0. DAL S LN A A SECEAREaS T Rr IR

transpotictf long ofiaimatk EAtheyighetighithibitiodoficP T creehistee!ver f3osidadtonvasisequently
inhilit glysonepognesisiand.thatefire souierash vnesa i Riductiod be REaseM Giaeiosureelates to

novel compounds which inhibif carnitine, palmitoyl transferase ).activity, in particular/preferentially
CP T2 A RS AR B & LIRS a oF e Fa B o o
whereint#ois entonte-hevisdseieitin fopstieng polipitonsmtiigrera SdntoCECHPROMS SO2, CF 2
and NR2;wbesain:R2ismvereaen anpwanigiied ir0mrisSrieciebioohdndcdlanbtites [vdQand 11,
0 is selacied o byt 1.0 808 et Rl el splected o PReRyANL RGP SR AT
being ur@ﬁ sii%ar?eﬁ%srélseugﬁgtéu% S}I/Pﬁl,stow%fgtﬁr%é ?(l)cur or #\K/fg[ groups selected from the group
conldistitry Brlowsr Gy ThalDGFITBWeATBIbY e AT ToWwar SRS ISIEr SRSV EY KRSENI selected
from thecgraupEPnsisting ef pitddybridiahyt antl thiazotyinsaiddoetentmlybg-chain acylcarnitines

into long-chain acyl CoA esters. Long-chain acyl-CoAs are then B-oxidized to acetyl-CoA,

which activates the pyruvate carboxylase and gluconeogenesis. According to the mechanism of

action described above, pharmaceutically active substances which inhibit transport of long chain

20  FFA though the inhibition of CPTs, reduce liver $-oxidation, consequently inhibit

gluconeogenesis and therefore counteract hyperglycemia.

The present disclosure relates to novel compounds which inhibit carnitine palmitoyl

transferase(CPT) activity, in particular/preferentially CPT2 activity.

in a first aspect, there is provided a compound of the formula
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wherein

Alis a bond,
AZis selected from the group consisting of a bond, O, O(CH,),0, S, SO, CF,and NR?, wherein
R2is hydrogen or lower alkyl,
30 mis selected from 2, 3,4,5,6,7,8,9, 10 and 11,
n is selected from 0, 1, 2, 3, 4 and 5,



5 being unsubstituted or substituted by one, two or three groups selected from lower alkyl, halogen,
lower halogenalkyl, lower alkoxy and phenyl, and pharmaceutically acceptable salts thereof. In
a second aspect, there is provided a process for th%’f*preparation of compounds of 10 formula | as
defined above, which process comprises a) condensating an amine of formula 113C Thy CH3NI-12

whereirRRIP dsyirrstiagted thgiroptisswkghdvigphtods el RevhBRINGE hsUeriiird\or pulslitesa sy onao -
(CH2)" 54, Bhie WhGrsimiel g apRiMband Admid BdoRbyeAs s iBREraRyen bl prasance of a

base and a condensing agent to obtain a compound of the formula IV CH3NA | - (CI-13)m - A2

T(CHZ)'h-W,gerﬁ\Jﬁi’ltr%%ﬂﬁ 8 RBRHBOM of formula IV into a compound of formula I, wherein Al
isa bondety@siesapdtetysisroihhgirageratxing®f pyridyl.atiein agﬁébtaméﬂieﬁéi@lwﬁieﬂrﬂ process
for the prep @AQI&&&&%@@%@&M&B@L&% AR SI6TINREAhRYRs WhCh R FersHARIRIGES 2)
condensatirig the amine of formula’ CR3NH, (i

halogen, fower halogenalkyl, lower alkoxy and phenyl, and pharmaceutically acceptable salts.

thereof.

in a second aspect, there is provided a process for the preparation of compounds of
10 formula | as defined above, which process comprises

a) condensating an amine of formula

HyC o}
\T/\K\ﬂ/ \sz

CH, NH, O

wherein RPis methyl, ethyl or benzyl, with a carboxylic acid of the formula

1
HO
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15  wherein A'is a bond and A%, m, n and R' are as defined above,

in the presence of a base and a condensing agent to obtain a compound of the formula

v
hrid
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CH, N Al—(CHy),— AT—(CH),~~R3,

and transforming the compound of formula IV into a compound of formula |, wherein Alis a
bond, by ester hydrolysis or hydrogenation.
20
In a third aspect, there is provided a process for the preparation of compounds of
formula | as defined above, which process comprises

a) condensating the amine of formula

H,C o
\T/\)/Y \R“’,

cH, N, O

25  wherein RPis methyl, ethyl or benzyl, with an isocyanate of the formula



-2b- 0=C=N-(CH2),-A2-(CH2),-R1V, wherein A2, m, n and Ware as defined above, in the presence of
a base to obtain a compound of the formula VI RP H3 CH, 5 and transforming the compound of
formula VI into a compound of formula I, wherein Alis NH, by ester hydrolysis or hydrogenation. In
a fourth aspect, there is provided a process for the preparation of compounds of formula | as defined
above, WHGHNroteEs)edhffFides-alRcond¥nsating the amine of formula H3 C NRP, OH, NH 2 0

wherein, RE ds0enzyl withy & Caiboxyigiagidgbiize formula VIIHO 0 wherein m and Ware as defined
above,
in the presence of a base to obtain a compound of the formula

Vi

H
CH; HN o (CHy Yy AP =—(CH,), —R!

5 and transforming the compound of formula VI into a compound of formula |, wherein Alis NH,
by ester hydrolysis or hydrogenation.

In a fourth aspect, there is provided a process for the preparation of compounds of
formuia | as defined above, which process comprises

a) condensating the amine of formula

H,yC o}
\TW \RP,

10 CHy NH, O

wherein RPis benzyl, with a carboxylic acid of the formula

VII
HO

(CH,),,
o>— 2 w\——Rl,

wherein m and R' are as defined above,

in the presence of a base and a condensing agent to obtain a compound of the formula
VIIT

H,0
et

CH, HN Al—(CH),, \
T
e

and transforming the compound of formula Vil into a compound of formula |, wherein Ais a

15

bond and n is 2, by hydrogenation.

In a fifth aspect, there is provided a pharmaceutical composition comprising & compound
20 of formula | .as defined above and a pharmaceutically acceptable carrier and/or adjuvant.



in the presence of a base and a condensing agent to obtain a compound of the formula VIIIl RP H3C
CH3 FINA | -(a12)", R 0 and transforming the compound of formula VIII into a compound of formula I,
wherein A2is a bond and n is 2, by hydrogenation:<“2c- The compounds of the present disclosure can
be used as phaiivaceutically active agents, which are useful in the prevention and/or treatment of
diseases whigh-argpegitaiec iy R Ininhicitsscidpart cular i pharanitaliy Ry 2dmhbiterss,
particularly diseases. which are related to erglycemia and/or gluc i . Such
disease‘g}ﬂ’ﬁg Gge'e %’.“Vl\(;llg%%? §e§’ﬁ% %%282:3{15%5??%5?1}%?35?5 a%é%@? I%}%legé?ra[%z%% a%g?zs mellitus
(also refulrfbidons. an phalyettss’ P}B@W)l,tiﬁﬂééﬁ]iﬁﬂy‘ﬁ%’f‘?@ﬁﬁoﬁ?W%%WY&W&@’%W@E%@E%OIic
syndrome,dypridinidemiapinesehalasterel diviad sainylivkraliseasendihkresclémisisscongestive heart
failure and renal, failure, The n i r : S
ot B B e e heat S
thereford) eXprRtEd Il HATS AR AHE R R IE R e R fﬁﬁé{?é‘a%%%%ﬂ%%{?ﬁaé already
known inyikecarlesdfd 120080/ 133978 CE4ER2008/054685is3 congeiitesbeaath&lise dndicared, the
followin%ﬁl@‘énitions are set forth to illustrate and define the meaning and scope of the various terms
used to describe the invention herein.

The novel compounds of the present disclosure exceed the compounds known in the art,
10 inasmuch as they inhibit in particular or preferentially CPT2 activity. They are therefore
expected to have an enhanced therapeutic potential compared to the compounds already known

in the art.



In this specification the term "lower" is used to mean a group consisting of one to seven, preferably of
one to four Q&Qﬁé%’%s). 5The telt,’ "halogen refers to fluorine, chlorine, bromine and iodine, with
fluorine, chlorine and bromine being preferred. ~ The mini "alkyl", alone of ff ETHHERR With other
groups, refers to a branched or straight-chain mongyalent saturated aliphatic hydrocarbon radical of
one to twenty carbon atoms, preferably one to sixteen carbon atoms, more preferably one to ten
carbon atomsg'l']he tetIJ?s' "Ci_1010-a k{l" refers to a branched or straight-chain monovalent saturated
aliphatic hydroGamol 1Ede Brdisriss tenie SRR e sat JOTHm AlustRE i
isopropyhapsaninsandytorbofihpeatpd (drdQutettaméthytibeitik dnetthie dikerdiawer alkyl groups as
described below also are preferred alkyl groups. The tetin "lower alkyl" or "C1-C7-alkyl", alone or in
combination Vritthisthescifionsn m&w@is‘mwranﬁwd@maig@rﬁﬁa&emwamame@ ical of

JiNs
one to &ﬁﬁ@@fbﬁ&oﬂ@%ﬁr%ﬁ?ﬁéglb{t&ﬁ o four carbon atoms. This term is further exemplitied by
- such radicals as methyl, ethyl, npropyl, |so§)r'opyl, n-butyl, s-butyl, t-butyl and the like.  The term

"lower halogepalkyl" or,"halogen-Cl-C7-alkyl: refers to lower allcyl groups as defined above wherein at
least one of ?k?g #yg rogg%%ﬁ%(%rlnsr of Ifﬁ)éoé\‘ﬂé‘?%ka‘ F&%%?Eﬁ@c@lﬂiﬁ RS 2 SR Bto AU erably
fluoro orBA BN SeprefEribyefluor. Among the preferred lower halogenalkyl-groups are
trifluoromethyl, difluoromethyl, trifluoroethyl, 2,2-difluoroethyl, fluoromethyl and chloromethyl, with
trifluoromethyT beingre’$pkeviallylpreferiedo fibnteion Salbogicogrdaperatieonys wiarmda the

groupwh ReHS O AWMt %%JQ@&%[@JQW%&I&Q LRSS R GYIOUS]y given Sclgrrlljlgcaap s
Examples Q I%\@er alko%%t%jgrou s are e.g. methoxy, etlhoxy, N-Propoxy, |soprop8xy, A2Bd 8@,’
isobutol) “SELHUEERY A 5 aN0TBFe FARTG PRetHERY A Sriexyapenasseprehsradnicthoxy.
Comtpoundikpt 'forfensito 4) wanclodropasiphiecitivattp eocdptablevsaitd. AGpnago tdsmeddesmula (1) can
fount sajtgiivithybasese RrakaRies absuchzals are alkaline.saith:alkaline; opium salts such
ase.g. lﬂﬁat IK{- %:,Ea-1 aréd trijrqe{@/d\?wnoni@%aélf(%? %h?%g%?%@ma@g%ﬁ%gb‘%nﬁ
pharmace’tﬁl’ca y gccpe&tg 6" atis AGATTOA AR gh?s Beshen Fhelipherarns-ar dsseabidble salts
are salt¥IPEoHIBRIAdEHTTSEhela(@rovns. physiologically compatible mineral acids, such as
hydrochloric acid, sulphuric acid or phosphoric acid; or with organic acids, such as methanesulphonic
acid, p-toluerdsutphorfioweids lagtir &Cid Claati/Bcitlond/ 6r 2009MRRAIERCTN &R20Q3(R4835 ¢4- citric
acids lumaliGaddemaleirAditdaiipn ASiEaHABICAgIcph palievlcacid The fell, pharmacetically
acceptable salls" refebrs to all thsﬁe salts..In_detail,"the present invention reﬁa?es to corﬁBou‘né1 of the
foil ula 6)6?_'t0 our carbon atoms. This term is further exemplified by such radicals as methyl, ethyl, n-

propyl, isopropyl, n-butyl, s-butyl, t-butyl and the like.

The term “lower halogenalkyl” or “halogen-C,-Cs-alkyl” refers to lower alkyl groups as
defined above wherein at least one of the hydrogen atoms of the lower alkyl group is replaced by
20 ahalogen atom, preferably fluoro or chlore, most preferably fluoro. Among the preferred lower
halogenalkyl groups are trifluoromethyl, difluoromethyl, trifluoroethyl, 2,2-difluorosthyl,
fluoromethyl and chloromethyl, with trifluoromethyl being especially preferred.

The term “alkoxy” or “lower alkoxy” refers to the group R’-O-, wherein R’ is lower alkyl
and the term “lower alkyl” has the previously given significance. Examples of lower alkoxy
25 groups are e.g. methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy and
tert-butoxy, preferably methoxy and ethoxy and most preferred methoxy.

Compounds of formula (IT) can form pharmaceutically acceptable salis. Compounds of
formula (T) can form salts with bases. Examples of such salts are alkaline, earth-alkaline and
ammonium salts such as e¢.g. Na-, K-, Ca- and trimethylammonium salt. Compounds of formula [

30 canalso form pharmaceutically acceptable acid addition salts. Examples of such
pharmaceutically acceptable salts are salts of compounds of formula (1) with physiclogically
compatible mineral acids, such as hydrochloric acid, sulphuric acid or phosphoric acid; or with

organic acids, such as methanesulphonic acid, p-toluenesulphonic acid, acetic acid, lactic acid,



CH3 NAIA2 (CH2)m(CE12)11 0 5wherein Al is NH or a bond, A2 is selected from the group consisting

of a bond, Q,Vg(ﬂ)—g)gjg § S02, CF2 and NR2, wherein R2 is hydrogen or lower allﬁé}, is selected
from 2, 3,4,5,6, 7, 8, 53 10 and 10 nis selected from 0, 1, 2, 3, 4 and 5, is%?)?lf%%:fg Aarm phenyl

and naphthyl, said aryl being unsubstituted or substijuted by one, two, three, four or five groups
selected from the group consisting of lower alkyl, halogen, lower halogenalkyl, lower allcoxy and
phenyl, or heterqaryl selected from the group consisting of pyridyl, thienyl and thiazolyl, said
15heterGan %Cellrig%mn%rﬁggﬁ{ ’té’&a@ﬁ%ﬁ%g itth %f}céiareﬁ”&ﬁ@%fr"tﬁ’r‘é@r&?éﬁéfg%%%tg&qﬁ@ﬁﬂower alkyl,
halogen, téWeratalsgeHalkgtcoehde sdkioXkyedd hdhificsnsipharmaceutically acceptable salts thereof
Compounds of formula | are individually preferred and pharmaceutically acceptable salts thereof are
individually prefdeted, thithtbecampatiods<itaus Wendpbeing paticwarypreferred. 20Preferred are
further compounds of formula | according to the invention, wherein Al is a bond.  Furthermore,
compounds of foiniula | according t&te nt invention are preferred, wherein A2 is selected from
the group consisting of a bond, 0, 0(CH2)20, S, SO2 and NR2, wherein R2 is hydrogen or lower alkyl.
WO 2009/132978PC'HE@EOOQ/OS%BS 5-
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3 wherein
A’ isNHora bond,

A% s selected from the group consisting of a bond, O, O(CHZ)’_)O, S, SO,, CF; and NRZ,
wherein R? is hydrogen or lower alkyl,

m  isselected from 2, 3,4, 5,6,7,8,9, 10 and 11,
10 n  isselected rom 0, 1,2, 3, 4 and 3,

R'  isaryi selected from phenyl and naphthyi, said aryl being unsubstituted or substituted by
one, two, three, four or five groups selected from the group consisting of lower alkyl,
halogen, lower halogenalkyl, Jower alkoxy and phenyl, or

heteroaryl selected from the group consisting of pyridyl, thienyl and thiazolyl, said
15 heteroaryl being unsubstituted or substituted by one, two or three groups selected from
lower alkyl, halogen, lower halogenalkyl, lower alkoxy and phenyl,

and pharmaceutically acceptable salts thereof.

Compounds of formula 1 are individually preferred and pharmaceutically acceptable salts
thereof are individually preferred, with the compounds of formula I being particularly preferred.

20 Preferred are further compounds of formula I according to the invention, wherein Al is a
bond.

Furthermore, compounds of formula I according to the present invention are preferred,
wherein A” is selected from the group consisting of a bond, O, O(CH,),0, S, SO, and NR?,
wherein R” is hydrogen or lower alkyl.



More preferably, A2 is selected from the group consisting of a bond, 0 and 0(CH2)20. A group of
more prefewét? %89/11%9%(15 of formula I are those, wherein A2 is 0 or 0(CH2)20, with those
compounds 0 %ormu a [ being especially preferred, wherein A2 is 0 (oxygeﬁ' .QE\W@@?&Jp of
preferred compounds of foixnula I are those, wherein A2 is a bond.  Preferred are further
compounds of formula | according to the present invention, wherein m is selected from 6, 7, 8, 9, 10
and 11. Further preferred are compounds of formula! according to the invention, wherein n is
selected from 0°F, %ﬁr& Ywiith B S Eantisu HES Ry PReta Ipecté Ardanivieraif AicEarsted 10
from 0 or 1, and those being most preferred whereinnis 1.  Especially preferred are compounds of

foitnula |, wheteFoHESUmRI6I e K t derapiawidsofr fms) e bant dse, whemnprdipteterred

compouodsTas fawita (hoaceoraiograstbe inyvanton e fwgeﬁatbogﬁameswh&iﬁ aryisglected from
phenyl atg%%%a?thyl, said aryl being unsubstituted or substituted 15 by one, two, three, four or five
e

groups sel from the group consisting of lower alkyl, halogen, lower halogenalkyl, Lower allcoxy
and phenyl. . Especially preferred are compouynds of formula I according to the, invention, wherein
12.1§i’s phenyﬁ%’ﬁ%@?ftﬁggpo‘i%ﬁ‘?,gmgW@é’,uﬁﬁfrgrfﬁ%‘ﬂ?&ﬁﬁ sz edsrein hdsgrdaptonsisting of

lower alkyl, halogen, lower halogenalkyl, Lower allcoxy and phenyl. More preferred are those 20
compounds of lf%%em%al:mb@rncmﬂw@w Bupsteeecoydarmtontis, pheewt fovewiidivesgaoeins

selectedhiromethet gr dumarisistingl of deaver alkyl, halogen, lower halogenalkyl, lower allcoxy and
phenyl provided that at least one of the substituents is halogen or lower halogenalkyl. Especially

preferred R iswieny)subaiitubec SRV RS PHE R fi %QHQ%}%%%E%%?%}%?QG” and

Lower halpgen l. 25Another. gro f preferred compounds of forinula I accort e present
invvt\elntio%eger%e%%ig;%? vg\mgr% i%“&?is‘”ﬁ%ﬁé%g?ﬁ"é@?& r ﬁ@ré’rB{FéeEuEﬁ‘ﬂs BHSECBY BYAivRIEdRENYI and

thidZolytosal ¢etepd iose bringivassitatedcdrstrstitutés lby one, two or three groups selected from
lower alkyl, halogen, lower halogenalicyl, lower alkoxy and phenyl. WO

2009/132978PiEM2Q0RAb46a5 dmpotmdthadineralchrvhetis shef darusian YIRS elected
(R)-configuragian e @specially preferred, i.e. these are the compounds having the formula  Preferred

compounds of fotniula | are those selected from the group consisting of: 5
(R)-348-(3,4-difluoro-benzyoxy)-octanoylamipa1-4-dimethylamjno-butyric acid,
(R)-348-(2,5-%fﬁ3§?8-%§ Iin&%// -%"clPé’r?é’iéé“ ﬁgﬁ? ‘%ﬁ?mﬁﬁy%?ﬁﬁ‘@& Réy&Rfion are further those,
(R)-348¥ 2R ofd BB R66A e rambyrarhing nandithidtspidmimbbisingrimsiitituted or substituted

(R)r8-dibyetinglamnin ohde 60 uSod fvluaarhessylony FoslaRo YRMINQIRIAS 8CiGwer alkyl, halogen,
(R)-4-d|m%}yﬂ%@g&éﬁ%ﬁ-p&%@gﬁ%}g}pQggl}s@g%@ox)-octanoylammo)-butync acid,

Especially preferred are compounds of formula I according to the invention, wherein R’ is
pheny! substituted by one, two, three, four or five groups selected from the group consisting of
lower alkyl, halogen, lower halogenalkyl, lower alkoxy and phenyl. More preferred are those

20 compounds of formula I, wherein R is phenyl substituted by one, two, three, four or five groups
selected from the group consisting of lower alkyl, halogen, lower halogenalkyl, lower alkoxy and
phenyl provided that at least one of the substituents is halogen or lower halogenalkyl. Especially

preferred R’ is phenyl substituted by one, two, three, four or five groups selected from halogen
and lower halogenaliyl.

25 Another group of preferred compounds of formula I according to the present invention are
those, wherein R is heteroaryl selected from the group consisting of pyridyl, thienyl and
thiazolyl, said heteroaryl being unsubstituted or substituted by one, two or three groups selected
from lower alkyl, halogen, lower halogenalkyl, lower alkoxy and phenyl.

Especially preferred are compounds of formula I of the invention, wherein R} is heteroaryl
30 | selected from the group consisting of pyridyl, thienyl and thiazolyl,



10 (R)-4-dimethylarnino-348-(4-trifluoromethyl-benzyloxy)-octanoylamino]-butyric acid,
(R)-4-dime In0-348-(3-fluoro-4-trifluoromethyl-benzyloxy)-octanoylaminol-butyric acid,
(R)-4-dime%%ﬂg%%jg-m-methoxy-benzyloxy)-octanoylamino]-butyric adi§T/EP2009/054635
(R)-348-(biphenyl-4-ylmethoxy)-octanoylamino]-4-dimethylamino-butyric acid,
(R)-4-dimethylamino-348-(2-fluoro-4-trifluorornethyl-benzyloxy)-octanoylaminokbutyric acid, 15
(R)-4-dimethylamjno-348-(2,3,5,6- etr?%uoro-4-methoxy-benzyloxy)-octanoyIaminc4Dutyric acid,
(R)-4-dimeth>)|Laé€ﬁ%%ﬁBP§‘F[%-§ﬂ‘£‘BH oA TR OB B o sradeE Tyie eeiepially preferred, ie.
(R)-4-dirtietieyiznihscaass@diuroietinyfory)actanoylaminoLbutyric acid,
(R)-4-dimethylamino-348-(3-fluoro-benzyloxy)-octanoylaminol-butyric acid, 20
(R)-4-dimethylamino-348-(4-fluor )-octanoylaminol-butyric acid,
(R)-348-(2,3-difluoro-benzyloxy)-octanpylamino]-4-dimethylamino-butyric acid,
(R)-3-(8-benzyloxy-qetanoylamino)-4-dimethylamino-butyric acid,
(R)-4-dimethylamino-§4§‘>(~2- luo enoxy)-nonanoylaminokbutyric acid,
(R)-4-dimethylamino-349-(B-fluoro, phenoxx)-nonanoylagninokbutyric acid, -7- [4
(R)-4-dimethylamino-349-@Hyo epeRy:nonanoy: inokbut)ur'Rhcid,
(R)-349-(2,3-difluoro-phenoxy)-nonan ylaminﬁg?ﬂz&imet%lé@hhérbutyric acid,
(R)-349-(2,4-difluoro-phenoxy)-nonangylamino]-4-dimethylamino-butyric acid,
(R)-349-(3,4-difluoro-phenoxy)-nonanoylamino]-4-dimethylamino-butyric acid, 5
(R)-4-dirnethylamino-349-(2,3,4-trifluoro-phenoxy)-nonanoylaminokbutyric acid,
(R)-349-<biprf%*ﬁg]ﬁfradﬁamﬁaﬁ%lﬂﬁ@%%-w ke ey e eqap consisting of:
(R)-349+s\4-dimathoxy-pher nopanoylaminol-4-dimeth ino-butyrjc acid,
(R4 B L s Bt A
(R)'4'd!M[ammtﬁﬂ&fékm%?m%}l@@ﬁ%ﬁaﬁﬁﬁ@ﬂ@y@ﬁ%ﬂgg%dglﬁgqic]&id,
(R)-4-dimethylamino-3[9-(naphthalen-I-ylo xy)-nonanoylaminol-butyric acid,

(R)-4-difetiyl&rtirbddluptopbesmoigxihdetanyidanmiobiHuayeibdeidino-but yric acid,
(R)-4-dimethylamino-3-(9-phenoxy-nonanoylamino)-butyric acid, . o
(R)-4-dim@%yi’gﬁ?ﬂ%féi’tﬁﬁi&i@éecmé%h?wﬂﬁmcoa@a?Ylammﬂl-bufym acid,

5 a0, gy i

eny inol-but/iic aci

(R)14-diietHytamitgiddlib{2-fuota-phenyicdetanovamiprobuysia atitde |-butyric acid,
(R)-4-dimethylamino-3-[10-(2,5-dimethyl-phen y1)-decanoylamino]-butyric acid,
(R)-4-diffettytamaruisaim - Bdimémryepheifipwecsthuidbenindphgepdtacidemino -butyric acid,

R)-4-dimgthylamino-3-[10-(4- -phenyl)- lamino]-butyric acid, 20
(R4l GG 2 2P Iy HBEAROYIOTUAIHE Gy e
() o metvamie i 0- rdfssomeliyds v dReaRVAAMINUN 26

(R)-4-dimethylamino-3-[10-(3-fluoro-pheny1)-decanoylamino]-butyric acid,
(R)-3-[10R(2436dhifhsbyépiveny B dectummylamitidjotddimeinybamine-bytydeasithmino-butyric acid,
(R)-4-dimethylamino-3-(10-thiophen-3-yl-decanoylamino)-butyric acid, 25
(R)LA-difRerfiytimmrelauting-fi &§+§/4%@éraﬂ@9r@tﬁiﬁ@§tb@wﬁ%eaad9xy}~octanoylarrﬁno]~butyric
(R)-4-dimethylamino-3-(6-phenyl-hexanoylamino)-butyric acid,
(R)-4-dimethylamino-3-(7-phenyl-heptanoylamino)-butyric acid,
(R)-4-di@étﬁﬂéﬁﬁﬂ%@%ﬂpﬁeﬁ%(mx%tﬁe&mﬁmb%hm&a@ﬁmoylwﬁm}~butyric acid,

(R)-4-dimethylamino-3-(9-phenyl-ngnanoylamino)-butyric acid, .\WQ, 2009/132978PCT/EP2009/054635
o (R A N S B BGHECAGELYi Sc

(R)-4-dipgthydaming 13+ hs-aheny- @9:}9{%9 OV PUVE A -butyric aci
(R)-4-ditrﬁzthwamino?s-(lzfg@néﬁ-gggggnoy am??g(%cgﬁ%%%%g} (Bgic acid,

dirdéthylBonirdideiity (SrphedylHehiloxy)teutyiglarpioakhutidisiacidedyric acid,
(R)-4-dimethylamino-_3-[6-(3-phe;1ff/l-propoxy)-hexano lamino]-butyric acid,

(R)-4-difRethsitriroddlee e et otonyRtsRasismaraing)dinaej il aeito-butyric acid,
R)-4-di in0-348-(3-phenyl- - laminakbutyric, acid,
vt seabi RIS RS e ok ]

(R)-3-(@mtﬁwﬁm&ﬁﬁﬁﬁﬁf&émmﬂh&@ﬁﬁ%ﬁ&wﬁmﬁﬁaﬁ&%ﬁ%H%wl%ric acid,
(R)-4-dimethylamino-347-(2-pheny1-ethanesulfonyl)-heptanoylaming]-butyric acid,

(R)-4-ditRethyiamaiolax@dphny rfbthanebetonyhrottangitannispytyriecidid,

(R)-3-(9-benzenesulfonyl-nonanoylamino)-4-dimethylamino-butyric acid,




(R)-3-{742-(2,3-difluoro-pheny1)-ethoxyl-heptanoylamino}-4-dimethylamino-butyric acid, (R)-3-
134642,3 -%;%'uoro-benz lo xy)-hexyll-ureidol-4-dimethyl amino-butyric acid, 15

(R)-4-dimethy1AMMNG: 3-13-(9-phenyi-nony1)-ureido]butyric acid, PCT/EP2609/054635

(R)-4-dimethylamino-349-(methyl-phenethyl-amino)-ﬂonanoylaminopbutyric acid,
(R)-4-dimethylamino-3-(9-phenethylamino-nonanoylamino)-butyric acid,
(R)-4-dimethylamino-349-(methyl-phenyl-amino)-nonanoylaminol-butyric acid, and phatmaceutically

acceptalite SEHEHRrER B A TNy prake R LaRT BN iRTRedPHLNES avilthose selected from the

group copsist : (R3-4-dimethylaming-348-(4-triflugromethyl-benzyloxy)-octanoylaminoLbutyric
Fe L s T R e R R
(R)-4-dirrgthyloutinod3dnta-lotoxphennxd NaRanoy Amino g A61AyAR acid,

(R)-4-dimethylamino-349-(4-fluoro-phenoxy)-nonanoylaminokbutyric acid,
(R)-349(F3A-dHibfodpiierroxyhatonsioytaminbindidiinéitiytamivionbintybatacid acid,
(R)-4-dimethylamino-349-(2,3,4-trifluoro-phenoxy)-nonanoylaminol-butyric acid,
(R)-g-dim‘gfgiﬂ\’éﬁﬁﬁy@%%Qﬂ?ﬂ%réﬁ:ﬁlgﬂﬁ@im%aﬂﬂ%ﬁﬂm@ﬁ?}ww acid,
(R)-4-dipethviaming-3-(10- |- lamino)-butyric acid, WO, . .

2009/ 130 PR L 200 00 g g M AEIL- QU A Bayric cie
(R)-4-diRotbyfieutipodidthd2stberaopeRyhade crRmoMaMIingRRURYIGAGibutyric acid,
(10-4-dimethylamino-3-(10-naphthalen-1-yl-decanoylamino)-butyric acid,
(R)-4-difRethyfanstivismioA-thflddriffuethpigthenyiyndesanoptamitokutibatacicacid,
(R)-3-[1Q;(2,3-diflupro-pheny1)-decanqylamino]-4-dimethylamino.4)utyric acid, 5
(R)-4-di£ﬁ‘ fﬁy‘?gﬁﬁ‘%%?%‘?&%’:tﬁ%ﬁ%ﬁl%%Hé@%%?@%ﬂ?&%%ﬁﬁ%ﬂcf?u‘w acid,
(R)rg-dirasthydamine3a:h: -H%JM napg gﬁ?’m -hutyric agi . ac
(R)ﬁ-di(rﬁtﬁylamino-éﬁng?g-yp?e%o y-etﬁ%?(g)-oct oy?gr%]r%g&\éb%}@orjc%g%fcaaﬁdd pharmaceutically
acceptaiie-alimthieyeoiino-3-Espeeilyypiatereshis maasaundcaldarmula 1, which is 10

(R)-4-dimethylamino-3-(10-phenyl-decanoylamino)-butyric acid. It will be appreciated that the
compoufdsiotigatariamiremiad- thennsiventiopyinayise-tenvitisad, at functional groups to provide

derivati ich are capable 0of conversion back to,the parent compound in vivo. The invention
also relgggé}i'\[ig %nﬁg%elgglsgf&gﬂ@ ﬁpi‘ﬁ%?[& 58P é’gar%%?ﬁig‘étﬁi?&ﬁﬁzla 1 as 15 defmed above, which
process $MALSes Ak sARCeNsaAling-a0 P08 QA foinn SNRRGH3 NH2 0 wherein RP is methyl, ethyl
or benzsg/l,pwith a Cafg%xylic aggyoﬁf t%egformulg(%o AI--S--(CH21():-n|§%-§AI(CH2)7RIII 20wherein Al is a bond
and3A2 Ryl B deenas clefinedthnein-haford Y idcha presenos Bimdiasaand a condensing agent to

obtain a compound of the foinula
R)-4-dimethylamino-3-[10-(2-fluoro-phenyl)-decanoylamino]-butyric acid,
(R)-4-dimethylamino-3-[10-(2,5-dimethyl-phenyl)-decanoylamino]-butyric acid,
(R)-4-dimethylamino-3-[10-(2,6-dimethyl-phenyl)-decanoyiamino -butyric acid,
(R)-4-dimethylamino-3-[10-(4-methoxy-phenyl)-decano ylanﬁno]%utyric acid,

20 (R)-4-dimethylamino-3-( 10-naphthalen—}~yl~decanoylamino)—butyric acid,
(R)-4—dimethylamin0—3—[10-(4—triﬂuoromethyl—phenyl)-decanoylamino]-butyric acid,
(R)-4-dimethylamino-3-[10-(3-fluoro-phenyl)-decanoylamino]-butyric acid,
(R)-3-[10-(2,3-difluoro-phenyl)-decanoylamino ]-4-dimethylamino-butyric acid,
(R)-4-dimethylamino-3-(10-thiophen-3-yl-decanoylamino }-butyric acid,

25 (R)-4-dimethylamino-3-(10-thiazol-5-yl-decanoylamino }-butyric acid,
(R)-4-dimethylamino-3-(6-phenyl-hexanoylamino)-butyric acid,
(R)-4-dimethylamino-3-(7-phenyl-heptanoylamino)-butyric acid,
(R)-4-dimethylamino-3-(8-phenyl-octanoylamino)-butyric acid,

(R)-4-dimethylamino-3-(9-phenyl-nonanoylamino )-butyric acid,



WO 2009/132978PCT/EP2009/054635 -10- 0 and transforming the compound of fotmula IV into a

compound E?f ini herein Al is a bond, by ester hydrolysis or hydrogenati(_)n, or b) condensating
the amine })% o%@t%?#g%:% NH2 0 wherein R is methyl, ethyl or benzyl, Wltﬁ%ﬁigﬁwgﬁéﬁﬁof the

formula V wherein A2, in, n and R/ are as defined hgrein before, in the presence of a base _to obtain a
compound of the formula H 3CVICH3 2  and transforming the compound of formula VI into a

O Il A R S PR D e g enaron. o ¢) eondensating the
(R)-4-dimethylamino-3-(11-phenyl-undecanoylamino)-butyric acid,
(R)-4-dimethylamino-3-(12-phenyl-dodecanoylamino)-butyric acid,
(R}-4-dimethylamino-3-[4-(5-phenyl-pentyloxy)-butyrylamino-butyric acid,

5. (R)-4-dimethylamine-3-[6-(3-phenyl-propoxy)-hexanoylamino}-butyric acid,
(R)-4-dimethylamino-3-(9-phenethyloxy-nonancylamino)-butyric acid,
(R)-4-dimethylamino-3-[8-(3-phenyl-propoxyj-octanoylamino]-butyric acid,
(R)-4-dimethylamino-3-[8-(2-phenoxy-ethoxy)-octanoylamino l-butyric acid,
(R)-3-(10-benzyloxy-decanoylamino)-4-dimethylamino-butyric acid,

10 (R)-4-dimethylamino-3-[7-(2-phenyl-cthanesulfonyl)-heptanoylamino]-butyric acid,
(R)-4-dimethylamino-3-(8-(phenylmethanesulfonyl)-octanoylamino )-butyric acid,
(R)-3-(9-benzenesulfonyl-nonanoylamino)-4-dimethylamine-butyric acid,
(R)-3-{7-[2-(2,3-difluoro-phenyl}-ethoxy]-heptanoylamino } -4-dimethylamino-butyric acid,

(R)-3-{3-[6-(2,3-difluoro-benzyloxy)-hexyl]-ureido } -4-dimethylamino-butyric acid,

15 (R)-4-dimethylamino-3-[3-(9-phenyl-nonyl)-ureido]-butyric acid,
(R)-4-dimethylamino-3-[9-(methyl-phenethyl-amino)-nonanoylamino -butyric acid,
(R)-4-dimethylamino-3-(9-phenethylamine-nonanoylamino)-butyric acid,
(R)-4-dimethylamino-3-[9-(methyl-phenyl-amino }-nonano ylaminol-butyric acid,
and pharmaceutically acceptable salts thereof,

20 Particularly preferred compounds of formula I are those selected from the group consisting
ofl
(R)-4-dimethylamino-3-[8-(4-trifluoromethyl-benzyloxy)-octanoylamino]-butyric acid,
(R)-3-{8-(biphenyl—4~ylmethoxy)—octanoylamino]-4~dimethylamino-butyric acid,
(R)-4-dimethylamino-3-[9-(3-fluoro-phenoxy)-nonanoylamino]-butyric acid,

25 (R)-4-dimethylamino-3-[9-(4-fluoro-phenoxy)-nenanoylamino]-butyric acid,

(R)-3-[9-(3,4-difluoro-phenoxy}-nonanoylamino ]-4-dimethylamino-butyric acid,

(R)-4-dimethylamino-3-[9-(2,3.4-trifluoro-phenoxy)-nonanoviamino -butyric acid,

(R)-4-dimethylamino-3-[9-(naphthalen- 1 -yloxy)-nonanoylamino]-butyric acid,

(R)-4-dimethylamino-3-(10-phenyl-decanoylamino)-butyric acid,



H3C,N,(0,Rpll CH3 NH2 0 15wherein RP is benzyt, with a carboxylic acid of the formula WO
2009/1329@5%%’513%97%9/054635 HO (CH2)"7-R1VII wherein m and RI are as defined herein before,
in the presence o aabase and a condensing agent to obtain a compound of tHEERARGRE 4 0 0 VINI
HNAI--(CH2)m 3 0 and transforming the compound gf foiinula VIIl into a compound of formula I,
wherein A2 is a bond and n is 2, by hydrogenation.  Ester hydrolysis means a base-catalyzed

hydrolysis, using reagents such as lithium hydroxide, sodium hydroxide, potassium hydroxide, in
solvents ﬁéﬁ(ﬁ?\%%g'j?%ﬁ%'@ B rhemrydesrnarieBrmikhiasitsigor; at temperatures
betwegru% Qﬁﬂﬁeﬁ%a%xﬂ)@fqgﬁﬂ Hﬂa{%ﬁ% %@E{Q&U%\%é&j% Cf?é%?t at a QXQJogen pressure of 1 to 10

bar, using a suitable catalyst such as pa on acti ¢ af, in"a 5olvent such as methanol

or ethan@l)-at airemigermiee PptneenMtornaas, e kil drogrnationsan@ise-nean reduction of a

double bond using triethysilane and trifluoroacetic acid in an inert solvent such as toluene or
diehloromiethahe-dfodi8ddsg-ebeay hydrolpsid amitekdribiet iotenlnefdre yti5 Asidompounds of formula |-

havi -configuration are erred, the 3-amino-4- dimethylaminobutyrate of the foilnula
H3 O?l\?"@)j:%?&%e lilytfammo-i’ar-){%—thmphenﬁ~y ~decan0ylammo)¥bu‘cyric acigl,

(R}-4-dimethylamino-3-(9-phenethyloxy-nonanoyiamino)-butyric acid,
(R)-4-dimethylamino-3-[8-(2-phenoxy-ethoxy)-octano ylamino }-butyric acid,

and pharmaceutically acceptable salts thereof.

Especially preferred is a compound of formula 1, which is
10 (R)-4-dimethylamino-3-(10-phenyl-decanoylamine)-butyric acid.

It will be appreciated that the compounds of general formula I in this invention may be
derivatised at functional groups to provide derivatives which are capable of conversion back to
the parent compound in vivo.

The invention also relates to a process for the preparation of compounds of formula I as
15 defined above, which process comprises

a) condensating an amine of formula

H,C O,
T?E R Ix
CH, NH, O

b

wherein RP is methyl, ethyi or benzyl, with a carboxylic acid of the formula

HO
%A@(CHZ);AQ(CHZ)TW m
O
20 wherein A’ is a bond and A%, m, n and R” are as defined herein before,

in the presence of a base and a condensing agent to obtain 2 compound of the formula



[I-A CH3 NH2 0 is preferably used in the processes of the present invention. The present invention
also relate§K}8 com 3oléngds of folmula | as defined above, when 20 prepared %y a process as described
above. In‘more e%aﬁ, the compounds of formula | are synthesized from it ’@Eﬁ@é‘ﬁ’@ﬁﬁﬁﬁg esters 1
(RP = methyl, ethyl, benzyl), using methods known;if the art. Especially preferred are compounds 1
with RP = benzyl, which can be converted to 1 by hydrogenation at a pressure of 1- WO
2009/132978PCTIEP2009/054635 -12- 10 bar, using a suitable catalyst, e. g., palladium on activated
charcoal, in a solvent such as methanol oreéthanol, at O to 50 C. Alternatively, esters 1 can be
transformed into compounds of form Qbase-catalyzed hydrolysis, using reagents such as lithium
hydroxide, sodium hydroﬂdé, potassium|hydroxide, in solvents such as water, methanol, ethanol,
tetrahydrofuran, 5 or mixtuses tRereofydt temperatures between 0 C and 100, 1:r) 0 HsCN
HN,...-A.-1-(CH2),TrAg--(CH2)ZR, CH3 0 Al IVEeRE, CREp s of formula 1, wherein A2 is a
bond and n is 2, can also be syén'? gzeﬂﬁémtg@%eéﬁ the cézl"ér\;"ghere RP is benzyl) by
hydrogenation as described above, whegeby a double bond eventually adjacent tort." as a result of the
synthetic protocol used (sec 10 below) is also reduced. In the case where RP i$ methyl, ethyl, or

benzyl, the tran formgtion. ogfr%ri??to a compd%und of formula I can also be accomplished in two steps as

follows: In a 1%t B85 EXErBA BT BENY i S8 L eanesiAg A St herdiseriAfiokoacetic
acid in enbirreht Bobstntsueh iasitolubpérogadighioromethane. In the second step the ester group is
hydrolyzed, using reagents such as lithium hydroxide, sodium hydroxide, potassium hydroxide, in
solvents 15 shichoaganaignorieihariol etiamalidetrahydrofinan, or mixtures thereof, at temperatures

between 0 C and 100 C.

H,C. o)

S~ P
f?l R i1
CH, NH, O

whetein R” is methyl, ethyl or benzyl, with an isocyanate of the formula

O=C=N-(CH,)—A*—(CH,)—R' v

»

wherein A%, m, n and R’ are as defined herein before,

in the presence of a base to obtain a compound of the formuia

RP
1

O )
HeCpy VI
! H 2 1
CHy HN N—(CH,AT(CH )R
10 O

and transforming the compound of formula VI into a compound of formula I, wherein A’ is
NH, by ester hydrolysis or hydrogenation, or

¢) condensating the amine of formula

H,C O.

N

Rp
|
CH, NH, O

IT

15 wherein RY is benzyl, with a carboxylic acid of the formula



0 Compounds of formula 1 where R is NH can be synthesized from 3-amino-4-
dimethylanw(s)%ltyﬁ%tz%i?é 3 20CH3 NH2 0 and isocyanate 4. WO 2009/132978PCT/EP2009/054635
13- Thereadlions Preferably accomplished in an aprotic solvent such BSTERAYN&RNe or
tetrahydrofuran, optionally in the presence of a bag? e. g., triethylamine or 4-methylmorpholine.
Compounds of formula 1 where A' is a bond are synt]hesized from 3-amino-4- dimethylaminobutyrate 3
and carboxylic acid 5. HO (CH2)TAL{{412),-,---R155  This can be carried out under conditions well
known to the person skilled in the art. cqréT_gﬁ;)ns can conveniently be carried out for example by
mixing carboxylic acid 5 with amine 35%35 [ '_N&ngsuch as\dikhloromethane, tetrahydrofuran,
N,N-dimethylformamide, Nmethylpyrrofidinone and mixtures thereof at temperatures between 0 C and

60 C in the 10 presence or absence of a base such as triethylamine or N,N-diisopropylethylamine, and

a condensingvagesih ARORIaR eonseRsiNEAgeRtssan be for example 0(7-benzotriazol-1-y1)-
N,N,N"N'-tetr thylurenium-tetrafluoroborate (TBTU), O-(7-azabenzotriazol-1-y1)-N ,N,A |A -
tetrame%}ﬁjrgg%ﬁ?ﬁ%gfa%ﬁ%epﬁ%%% e %ﬂ}&%)a(gﬁ I-Odf)c%c 0 hae%?%%l ﬁ’iﬁ}&%]f%l\la
dimethylaminopropy1)-3-ethyl-carbodiimide hygrochloride, 0-(benzotriazo1-1-y0-N,N,ThN'- 15
tetramethyluronium hexafluoro-phosphate, brgmo-tris-pyrrolidino-phosphonium hexafluorophosphate
or others well known to the person skilledy art.  Alternatively, such reactions can be performed
in two steps involving first formation of the lacyl halide derivative of 5 and subsequent coupling reaction
with amine 3 in the presenctl} ically employed reagents for fagformation of the acyl
chloride are thionyl chloride, 20 phiosphprus pentachloride, oxaly1 chloride or cyanuric chloride, and

' é@ﬁ@)% in the presence of an aprotic solvent

ph
the reaction is generally conducteg | H
like dichloromethane, toluene or acetone. A base can option e added, like for example pyridine,
triethylamine, N,N-diisopropylethylamine é? 4-methylmorpholine. The obtained acyl chloride can be
isolated or reacted as such with an amine 3 in an aprotic solvent, like dichloromethane,

-

5 and transforming the compound of formula VIII into a compound of formula I, wherein A2
is a bond and n is 2, by hydrogenation.

Ester hydrolysis means 2 base-catalyzed hydrolysis using reagents such as lithium
hydroxide, sodium hydroxide, potassium hydroxide, in solvents such as water, methanol, ethanol,
tetrahydrofuran, or mixtures thereof, at temperatures between 0 °C and 100 °C. Hydrogenation is

10 normally carried out at a hydrogen pressure of 1 to 10 bar, using a suitable catalyst such as
palladium on activated charcoal, in a solvent such as methanol or ethanol, at a temperature
between 0 °C and 50 °C, but hydrogenation can also mean reduction of & double bond using
triethysilane and trifluoroacetic acid in an inert solvent such as toluene or dichloromethane
followed by ester hydrolysis as described hereinbefore.

15 As compounds of formula I having (R)-configuration are preferred, the 3-amino-4-
dimethylaminobutyrate of the formula

| II-A

CH, NH, O

is preferably used in the processes of the present invention.

The present invention also relates to compounds of formula I as defined above, when
20 prepared by a process as described above.

In more detail, the compounds of formula I are synthesized from the corresponding esters 1
(R” = methyl, ethyl, benzyl), using methods known in the art. Especially preferred are
compounds 1 with R” = benzyl, which can be converted to 1 by hydrogenation at a pressure of 1-



25 tetrahydrofuran or acetone, in the presence of a base. Typical bases are triethylamine, 4-
methylmorpholj ridine, N,N-diisopropylethyl-amine or dimethylaminopyridine or mixtures thereof.
AIternative?){&?sgac glf%zaég[%ons can be perfoinied in two steps involving first fdrakbH &Y & #ixed
anhydride derivative of 5 obtained by reaction with preagent such as ethyl chloroformate, 30 isobutyl
chloroformate, or acetic anhydride, and subsequent reaction with amine 3 as described above.
Compoiﬁ)cbs of farmula 2 gée synthesized from 3-amino-4-dimethylaminobutyrate 3 and carboxylic acid
6, in analb8i (& AR E B8 %35 TaB B RBRIOEDSAE3EAIad (hyoonloln RIGITHR syFltresis of
3-aminowthimethyletivinobatyrates @ 7€ highdighted:in sshesrechrabsltstastsfiom pemiseraliisavailable
N-protegiechasnasio Acid manaesioeiRR oSy ok berel i Asizyl Deing specially

[

preferrek?._d'b | NH OtCri.SZ 8(%«3 41;1 stepéa, scheme 1, carboxylic acid 7°is reactéd w

dimethyHIHEYS PRRSNBHEFTGHIR PIRRRIEE! Hsmy Fo RuRAteoinathaattods iy érdiermed for the
reactiorPbfietsryicraefd 4 iwpaatineseivsted 5 Csene i TON,N-dimethylamide 8 is converted to
10 dimethylamine derivative 3 by reduction and subsequent removal of the tert-butoxycarbonyl
protective group. Preferred reagents for the i;@duction are borane-tetrahydrofuran complex or
borane-dimethylsulfide complex, in an @Qrot® solvent such as tetrahydrofuran, at temperature between
-20 C and 80 C. Removal of the tert-butoxycarbonyl group is accomplished in an acidic environment,
using hydrochloric acid or éﬂﬁﬂﬁig teh 1 solvents such as ethanol, 15 methanol, water or mixtures
thereof, at temperatures betweerj 0 d ZR]_C_:_ CHI acyan: 4}i_s”§¥1nthesized from carboxylic acid 5
as highlighted in scheme 2. Thist‘dpvers\lfﬁ IS a{cco??vpllshe by Mmethods well known in the art, e. g..
Curtius rearrangement. A typical procedure starts the transformation of 5 to its acyl halide derivative.
Typically employed reagents for the formation of the acyl chloride are thionyl chloride, phosphorus
pentachloride, chlor hy} ehloreformate, isobutyl chloroformate, or cyanuric chloride,
and the reacﬁ%%%é%g‘%&h%%%%ﬁétgg %r%ﬁaéogsvé%%%% a é%;ﬁ/cg%rtl ora'rilr? %S%r&%&ﬁ@se‘) an aprotic
solvent %ﬁ?&*&ﬁ%ﬁ%gﬂ@tﬁgﬁ‘é%@%&hﬁeﬁ@eﬂvﬁa@e%’éﬁ bpwahaly Bedsersagtinrasoicesabaplebpyeidine,
triethylawtierebglitsdpubleybeiti vhamindl prdisuethyrorphoting i idfelehininediagybalioride cagde
Isofgtedglore ARG AMeRMINFOBMARIeR FeAdiNg 1A e ACK! 8218 O8IVAING  rmation of 2

mto a compound of formula I can also be accomplished in two steps as follows: In a first step the

aforementioned double bond is reduced using triethysilane and trifluoroacetic acid in an inert

solvent such as toluene or dichioromethane. In the second step the ester group is hydrolyzed,
using reagents such as lithium hydroxide, sodium hydroxide, potassium hydroxide, in solvents

13 - such as water, methanol, ethanol, tetrahydrofuran, or mixtures thereof, at temperatures between 0
°C and 100 °C.

Compounds of formula I where A’ is NH can be synthesized from 3-amino-4-
dimethylaminobutyrate 3

HBC‘\ O\

N

RD
|
CH, NH, O

20

and 1socyanate 4.

O=C=N-~(CH,)—A*—(CH,)—R' 4



75 of 5, which is not isolated but heated to >60 C, whereupon it rearranges to isocyanate 4 under
eliminationﬁfO | %gglg s. WO 2009/132978PCT/EP2009/054635 -15- Scheme 2 HO
>-(CH2)7,- L?LHP}% 04 Alternatively, the conversion of 5 to 4 can B’gyé%’aﬁﬁffﬁéﬁ@a in a single
step, using diphenylphosphoryl azide as azide sourcg, optionally in the presence of a base, c. g., 5
triethylamine, at temperatures between 0 C and 110 C, preferably in toluene.  Carboxylic acids 5 are

either comm ialg availabl%%%c &be produced as outlined in schemes 3 to 10. When ltt is as
described abovi, AZ 9B 10} j; | eRshed e BRI sivribsesh dedichiparmegneoescribed

in scheriér@)wiheleax.ispiitealln tngreupseobeas’ bimmine, gndinahplifiraethanestifomylpiyliasd PG is
an optional protective group, e. g., tetrahydropyran-2-yl. Scheme 3 PG-0a)PG-0 H-Ag--(CH2),T-R1
1\--(CH2);--g-c4QpR)RH DEREL 25 ste R Bisschenned, Sampaynd dons:alioyiated with optionally

protecte&{lﬁgfﬁa%ﬁﬁoq;ﬁtiﬂ@'_'i‘gyg%y?\%'ﬁlgg%gtﬁgﬁgin9 to 11. The reaction is performed in a solvent

such as ethanol, 15 acetonitrile, or ormamide, in the presence of a base, e. g.,
potassium carbonate, sodium hydrexsle, potassium tert-butylatc, or sodium hydride, at temperatures

between 0 C and 100 C. In optional s%mﬁzggmﬁt&@.gﬁsqw\/here PG H), the protective group of 11 is
remgved, S

This can be carried out under conditions well known to the person skilled in the art. Such

reactions can conveniently be carried out for example by mixing carboxylic acid 5 with amine 3
in aprotic solvents such as dichloromethane, tetrahydrofuran, N,N-dimethylformamide, N-
methylpyrrolidinone and mixtures thereof at temperatures between 0 °C and 60 °C in the

10 presence or absence of a base such as triethylamine or N,N-diisopropylethylamine, and a
condensing agent. Appropriate condensing agents can be for example O-(7-benzotriazol-1-yl)-
N,N.N' N -tetramethyluronium-tetrafluoroborate (TBTU), O-(7-azabenzotriazol-1-y1)-N,N,N" N -
tetramethyluronium-bexafiurophophate (HATU), N,N'-dicyclohexyicarbodiimide, 1-(3-
dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride, O-(benzotriazol-1-y1}-N,N,N’ N

15 tetramethyluronium hexafluoro-phosphate, bromo-tris-pyrrolidino-phosphonium
hexafluorophosphate or others well known to the person skilied in the art.

Alternatively, such reactions can be performed in two steps involving first formation of the
acyl halide dervative of 5 and subsequent coupling reaction with amine 3 in the presence of a
base. Typically employed reagents for the formation of the acyl chloride are thionyl chloride,

20 phosphorus pentachloride, oxaly! chloride or cyanuric chloride, and the reaction is generally
conducted in the absence of a solvent or in the presence of an aprotic solvent tike
dichloromethane, toluene or acetone. A base can optionally be added, like for example pyridine,
triethylamine, N,N-diisopropylethylamine or 4-methylmorpholine. The obtained acyl chloride
can be isolated or reacted as such with an amine 3 in an aprotic solvent, like dichloromethane,

25 tetrahydrofuran or acetone, in the presence of a base. Typical bases are triethylamine, 4-
methylmorpholine, pyridine, N,N-diisopropylethyl-amine or dimethylaminopyridine or mixtures
thereof.

Alternatively, such reactions can be performed in two steps involving first formation of a
mixed anhydride derivative of 5 obtained by reaction with a reagent such as ethyl chloroformate,
30  isobutyl chloroformate, or acetic anhydride, and subsequent reaction with amine 3 as described
above,

Compounds of formula 2 are synthesized from 3-amino-4-dimethylaminobutyrate 3 and
carboxylic acid 6, in analogy to 1.



leading to alcohol. 12. In the case of PG = tetrahydropyran-2-yl, this reaction is accomplished 20 using

an acid catglysfaygkhg% hydrochloric acid, toluene-4-sutfonic acid, or pyridini I -sulfonate, in
TR

a solvent such as water, methanol, or ethanol, at temperatures between 0
2009/132978PCT/EP2009/054635 -16-  in step.g4scheme 3, alcohol 12 is oxidized to carboxylic
acid 5. Typically employed reagents and conditions for the oxidation of alcohol 12 include pyridinium
dichromate, chromium(VI)oxide, or potassium permanganate. This oxidation of 12 to 5 is also possible
for alcohols 12 in which A2 is a bond. 5Al 0 ];ly?u%glscohol 12 can be synthesized as outlined in
scheme 4. A2 is oxygen, sulfur, or SO2f and n*dte 3s®@eéfined above. In this route diol 13 and
compound 14 are reacted under Mitsunobu conditions using a phosphine, e. g., triphenylphosphine,
and an azodi rbox;ﬁi}:‘:ﬁaci% iester, e. g., diethyl azadicarboxylate or diisopropyl azodicarboxylate, in
a solvent sucﬁ’é?ssi@ it “Pﬁ?ﬁlaigh {AERC B IBRIe AdS high e HBaes otertand 50
C, leadifignmGeniacSehiermeadabl ON-HOH2ATD ki patticABid (@IRRER THE 18hedR, ctieonatively,

alcohol %g@@gﬁg&@%@ﬁ&{ﬁ@%g@g@@me 5, In this case A2 is 0, S or SO2,m and n are as
defined above and X is a leaving group such as bromine, iodine, or 15 methanesulfonyloxy. Thus,

compound 1!‘3'@{%}&@% with halide or sulfonate 16. The reaction is performed in a solvent such as
ethanol, acetonitrife; or N,N-dimethytformamicle, in the presence of a base, e, g., potassium
carbonate, sodium hydroxide, potassiuqr;dgrt-/bm;o(late, or sodium hydride, at temperatures between 0
C and 100 C.$%theme 5 HOHO \-(CH2)-cAl-H 20151612  Acid 5 can also be synthesized as

outlined iné ; &ﬁaseaAZ is % RL-fh.and r}) re @.ﬁ@gfin d abaye, X @ a leaving
group such as brominé!, iodine, or ?ngthanesulf nyloxy. The Blkylatiqn df c@é@@ﬁﬁ? Wwith halide
or squonateQIsﬁ/rngerformed in an analog@uﬁ/%?wion % that of 16 with 17 (geherm¥is). O
n o
7 8 3

In step a, scheme 1, carboxylic acid 7 1s reacted with dimethylamine to the N,N-
dimethylamide derivative 8, using reagents and methods as described for the reaction of
carboxylic acid 5 with amine 3. In step b, scheme 1, N,N-dimethylamide 8 is converted to

10 dimethylamine derivative 3 by reduction and subsequent removal of the tert-butoxycarbonyl
protective group. Preferred reagents for the reduction are borane-tetrahydrofuran complex or
borane-dimethyisulfide complex, in an aprotic solvent such as tetrahydrofuran, at temperature
between ~20 °C and 80 °C. Removal of the tert-butoxycarbonyl group is accomplished in an
acidic environment, using hydrochloric acid or sulfuric acid, in solvents such as ethanol,

15 methanol, water or mixtures thereof, at temperatures between 0 °C and 20 °C,

Isocyanate 4 1s synthesized from carboxylic acid 5 as highlighted in scheme 2. This
conversion is accomplished by methods well known in the art, . g., Curtius rearrangement. A
typical procedure starts the transformation of 5 to its acyl halide derivative. Typically employed
reagents for the formation of the acyl chloride are thionyl chloride, phosphorus pentachloride,

20 oxalyl chloride, ethyl chloroformate, 1sobutyl chioroformate, or cyanuric chioride, and the
reaction is generally conducted in the absence of a solvent or in the presence of an aprotic
solvent iike dichloromethane or toluene. A base can optionally be added, like for example
pyridine, tricthylamine, diisopropyl ethyl amine or 4-methylmorpholine. The obtained acyl
chloride can be isolated or reacted as such with sodium azide, leading to the acyl azide derivative

25  of 5, which is not isolated but heated to >60 °C, whereupon it rearranges to isocyanate 4 under
elimination of nitrogen gas.



WO 2009/132978PCUEP2009/054635 -17- Scheme 6 HO (CH2),-+ALH + 0 HO

(OH2)7'A'€R7£)C%@H§978 PCT/EP2009/054635
-15-
Scheme 2
HO 2 2 1
O}—(Cz--iz)m—A-—(CHE);—R1 ——  0=C=N-(CH,)—AX(CH,)—R
5 4

10

15

20

Alternatively, the conversion of 5 to 4 can be accomplished in a single step, using
diphenylphosphoryl azide as azide source, optionally in the presence of a base, ¢. g.,
tricthylamine, at temperatures between 0 °C and 110 °C, preferably in toluene,

Carboxylic acids § are either commercially available or can be produced as outlined in

schemes 3 to 10.

When R! is as described above, A’ is 0O, O(CH210, S or 8O3, the carboxylic acids 5 can be
produced as described in scheme 3, where X is a leaving group such as bromine, iodine, or

methanesulfonyloxy and PG is an optional protective group, e. g., tetrahydropyran-2-yl.

Scheme 3
PG-0 a) PG-O
M(CH)—X *+  H-ARCH)—R' — \—(CH_)—AX~(CH,)—R’
9 10 T
b)
HO 5 . 2 HQ 2 1
T SOHEATEH)RT T (CHJTAT(CH R
12 5

In step a, scheme 3, compound 1§ is alkylated with optionally protected m-halo or @-
sulfonyloxy alcohol 9, leading to 11. The reaction is performed in a solvent such as ethanol,
acetonitrile, or N,N-dimethylformamide, in the presence of a base, e. g., potassium carbonate,
sodium hydroxide, potassium tert-butylate, or sodium hydride, at temperatures between 0 °C and
100 °C.

In optional step b (1. e., in the case where PG # H), the protective group of 11 is removed,
leading to alcohof 12. In the case of PG = tetrahydropyran-2-yl, this reaction is accomplished
using an acid catalyst such as hydrochloric acid, toluene-4-sulfonic acid, or pyridinium toluene-
4-sulfonate, in a solvent such as water, methanol, or ethanol, at temperatures between 0 °C and
100 °C.



L7155  Acid 5, in which A2 is N(R2), is represented as a compound of formula 18. The compound of
foimula 18 érl&(?%/%/ esized as outlined in scheme 7. Rt, R2, m and n are as defineg above.
5Scheme 7' R1-0¢, 3jR1-00H b)Ra--00 (CH2)".1 (CH2)ICH 00 192021 2534V, a, scheme
7, dicarboxylic acid monoester 19 is reduced to co4lgydroxyester 20, using reagents known in the art,
e. g., borane-tetrahydrofuran complex, in a solvent such as tetrahydrofuran, at temperatures between

0 Cand 50 C. 10In steg b, scheme 7, the. hydroxy group of 20.is oxidized to a foimyl group, leading to
21. Suitable gébe@nqss%rgg—:é?, (61?8}75211% {6H t,oiﬁ%?é”ﬂf &t IBta LB Re, 2,2,6,6-
tetramettagpiveaietreduiiyin wnidsddiamdatidroefericelbbhhitecinds bipidisiomiktire oitwater and

dichlormethana:ateraund G eaAematively dimethyhsulfoxisleskasad isaog @ﬁ%&f&s%@%@loyed,
such as %IO gﬁg gsuli%igg%ﬁéaal%loc{ﬂlonde, or dimethyl sulfoxide - trifluoroacetic 15 anhydride, in a

solvent SUCH as dichlorome ane, ar emperatures below 0 C, typically at -78 C.  In step ¢, scheme

7, aldehyde 21 is reacted with amine 22 in the presence of a reducing agent tp give aminoester 23.

Typically used'1EAEEMES aRESBRdM BBBhS AR Eistibhany e tha prBs@Rce 6F 1S oxygen, sulfur,
titaniumuih\8)isopropoxide), sodiutafoyandiooro Ay diidep orestdium dridcotopybodddyairideadndolvents
such as,methanchReeliG A et ine2e 29 dig i, RS i
temperature bigtween 0.C rféi 1&)5%%%3}? i%:h%r%ﬂ %%H?g?%@g}qzug i%ﬁc%é_\@giﬁgjgﬁq acid 18
by base-ccigtg?%gﬁ ﬁy%rréj&%%, & éc@é(a@f@%es?}% ”8%9?%&&%%%?83?8&?@6%@% %t ifbtassium
hydroxitisrahydeneiss dghaoushang 78 REP2009/084688s between 0 °C and 50 °C, leading

10 to 12

Scheme 4

HO\"” 5 1 HO ) 1
(CH7"OH  + H=A=(CH R ——=  \—(CH,)—A-(CH,)-R

13 14 12

Alternatively, alcohol 12 can be synthesized as outlined in scheme 5. In this case A* s O, S
or SO,, R!, m and n are as defined above and X is a leaving group such as bromine, iodine, or
15 methanesulfonyloxy. Thus, compound 15 is alkylated with halide or sulfonate 16. The reaction is
performed in a solvent such as ethanol, acetonitrile, or N,N-dimethylformamide, in the presence
of a base, e. g., potassium carbonate, sodium hydroxide, potassium tert-butylate, or sodium

hydride, at temperatures between 0 °C and 100 °C.

Scheme 5
HO ) ) HO " .
L(CHZ)nTA“H t  X—~(CH)—R —e L—(CHZ);A“(CHZ);—R
20 15 16 12

Acid 5 can also be synthesized as outlined in scheme 6. In this case A” is O, S or SO, R/,
m and n are as defined above, X is a leaving group such as bromine, jodine, or
methanesulfonyloxy. The alkylation of carboxylic acid 17 with halide or sulfonate 16 is

performed in an analogous fashion to that of 16 with 17 (scheme 5).



-18- such as water, methanol, ethanol, ctrahydrofuran, or mixtures thereof, at temperatures between 0
C and 100 C }ternatwely aminoester 23 can be accessed as outlined in scheme 8. R1, R2 and m
are as deflngd2 WBoVE B2 is lower alkyl, e, g., methyl or ethyl. 5Scheme 8 gniiierit 35 “T@HZ)m [
OOR2HN-(CHATR1 22 Ra-ON-(CH-2);TR >./(CH244 '0 0 24 fri2),7,-N-(cH2),7-R1 23  In step a,
scheme 8, amide 24 is obtained from acid 19 by treatment with amine 22, using reagents and methods
as described for the reaction of carboxylic acid 5 with amine 3. In step b, scheme 8, aminoestcr
23is obtaine%%%@éuction of amide 24, using reagents 10 such as diboranc, borane-dimethylsulfide
complex or efane terrahydrofuran complex in solvents such as tctrahydrofuran at temperatures
between 0 C a Unsaturat of general formula & n soutlined in
scheme 9. thia-n n¥ aTe as def?ﬁed aggé%eé‘a églower alkyl, e. g %3@?% e9
R8--0a)RQ-0b) HO

15 5

Acid 5, in which A” is N(RY), is represented as a compound of formula 18. The compound
of formula 18 can be synthesized as outlined in scheme 7. RI, R?, m and n are as defined above.

5 Scheme 7
RE-0O OH  a) RE-0O oH D) R™0 O
O%—(CHz)m_1 N T ORI T O»—(CHz)n;;J(H
19 20 21

2 2

c) s R d) HO R
R=0 ! 1 I 1
- Oy—(CHz)nTN—(CHz)yR — o}—(CHE);"N—-(CHZ)n—R

2 1
RHN—(CH,)—R

23
22 18

In step a, scheme 7, dicarboxylic acid monoester 19 1s reduced to o-hydroxyester 20,
using reagents known in the art, e. g., borane-tetrahydrofuran complex, in a solvent such as
tetrahydrofuran, at temperatures between 0 °C and 50 °C.

10 In step b, scheme 7, the hydroxy group of 20 is oxidized to a formyl group, leading to 21.
Suitable reagents are ¢. g., sodium hypochlorite, in the presence of potassium bromide, 2,2,6,6-
tetramethylpiperidin-1-oxyl, and sodium hydro gencarbo‘nate, n a biphasic mixture of water and
dichloromethane, at around 0 °C. Alternatively dimethyl sulfoxide-based reagents can be
employed, such as dimethyl sulfoxide ~ oxalyl chioride, or dimethyl sulfoxide - trifluoroacetic

15 anhydride, in a solvent such as dichloromethane, at temperatures below 0 °C, typically at ~78 °C.

In step ¢, scheme 7, aldehyde 21 is reacted with amine 22 in the presence of a reducing
agent to give aminoester 23. Typically used reagents are sodium borohydride (optionally in the
presence of titanium(IV)isopropoxide), sodium cyanoborohydride, or sodium
triacetoxyborohydride, in solvents such as methanol, acetic acid, tetrahydrofuran, 1,2-

20 dichloroethane, or mixtures thereof, at temperatures between 0 °C and 100 °C.

In step d, scheme 7, aminoester 23 is converted to acid 18 by base-catalyzed hydrolysis,

using reagents such as lithium hydroxide, sodium hydroxide, potassium hydroxide, in solvents



+(CH 2)1ci."-2.----7-\\ 0 (CH)RIi(CH2)" 0 152526276  In step a, scheme 9, unsaturated ester 25 is
reacted with Styrene derivative 26 in an alkene cross-metathesis reaction, leading to 27. This reaction
is carried OUPIA AR THert solvent, such as dichloromethane or toluene and P&Hﬁ%ﬂ“%@aﬁme catalyst,
e. g., dichloro(1,3-dimesity1-4,5- dihydroimidazol-Z-ylidene)(phenylmethylene)(
tricyclohexyl-phosphine)ruthenium, at 20 temperatures between 20 C and 100 C. WO
2009/132978PCT/EP2009/054635 -19-  In_step b, scheme 9, ester 27 is converted to acid 6 by
base-cat&y 28 AlfirGIERErfH- SALBEY 1o ebrarnBIEns i Hxturea HaFradvalycmnsHiUFatcRrcses Of
formula’® ead H¥)S¥hthesized as outlined in scheme 10. P.: and m are as defined above. 5Scheme 10
In step a, scheme 10, co-bromoacid 28 is reacted with triphenylphosphine, leading to phosphonium

salt 29. This raastienvis garieeheutinanined seveot suchapialucag-atdemperiueshatwgen 20 C
and 11Q G '%%%pig" qh% e, & lphosphu ium salt 29 is reacted with aldehyde 30, leading to 6.
This reagﬁgngls carrie 5§utqu%‘ 3 p e’see' C‘er%%ﬂéygggégfhﬁ 'g., sodium hydride, n-butyllithium, or
pot%cs:sium tegt-gutzelgte, in a solvent such as diethyl ether or tetrahydrofuran, at temperatures between

-20C and 5 scribed above, the novel compounds of formula | of the present invention have
been R0 OH a) H
- . RO N—(CH,)—R' P
—(CH)=< S (CH )= 2
o} 70 RPHN-(CH,)—R' & CIEY
19 22 24
R0 R
J—(CH)=N—(CH)—R’
o]
23

In step a, scheme 8, amide 24 is obtained from acid 19 by treatment with amine 22, using

reagents and methods as described for the reaction of carboxylic acid 8 with amine 3.

In step b, scheme 8, aminoester 23 is obtained by reduction of amide 24, using reagents
10 such as diborane, borane-dimethylsulfide complex or borane-tetrahydrofuran complex in
solvents such as tetrahydrofuran at temperatures between 0 °C and 100 °C.

Unsaturated acids of general formula 6 can be synthesized as outlined in scheme 9. R’ and
m are as defined above, R" is lower alkyl, ¢. g., methyl or ethyl.

Scheme 9
R=0 LN\ a) R-0O b)  HO
RECI T aN R I(CHEN g I~ CH I\
15 25 26 27 6

In step a, scheme 9, unsaturated ester 25 is reacted with styrene derivative 26 in an alkene
cross-metathesis reaction, leading to 27. This reaction is carried out in an inert solvent, such as
dichloromethane or toluene and requires a suitable catalyst, ¢. g., dichloro(1,3-dimesityl-4,5-
dibydroimidazol-2-ylidene)(phenylmethylene){tricyciohexyl-phosphine)ruthenium, at

20 temperatures between 20 °C and 100 °C.



15 found to inhibit carnitine paimitoyl transferase 2 (CPT2) activity. The compounds of the present
invention %%ﬁgﬁfg&%}e used in the treatment and/or prophylaxis of diseases that are modulated by
CPT2 inhibitors, particularly diseases that are related to hyperglycemia an%‘?&’%%%’é‘?‘fﬁérance
disorders. Such diseases include e.g. diabetes and @ssociated pathologies, non insulin dependent
diabetes mellitus, obesity, hypertension, insulin resistance syndrome, 20 metabolic syndrome,

hyperlipidem}a, rg?/ﬁ)erqaglest rolemi% fatty liver disease, atherosclerosis, congestive heart failure and
renal failure. 1 SFROISTETIO tHERS ?éséngVFgfﬁfae@ﬁﬁh@hﬁ&é@%ﬁé%%ﬁﬁﬁdﬁﬂ%}ﬂ%&nprising a
compoundleg folrgkeinas defined above and a pharmaceutically acceptable carrier and/or adjuvant.
25The invention also embraces compounds of formula 1 as described above for use as therapeutically

active substanteswespiciaysasiheragavticaynat\ecaubsianees fREIe reaixeemnt aadeE pipphylaxis

of diseggeg which.are madulated by CPT2 inhibitors, particularly for use as therapeutically active
substances for the treatment and/or prophylaxis of hyperglycemia, glucose tolerance disorders,

diahetes angggﬁggged pathologies, non insulin dependent diabetes mellitus, WO

2009/13297 009/054635 -20- obesity, hypertension, insulin resistance syndrome, metabolic
syndrome, hyperlipidemia, hypercholesterolemia, fafty liver disease, atherosclerosis, congestive heart
failure amrenal failure. In anéther prgferred enﬁfoqﬁﬁent, the inPention rejatgs to a method for the
therfapeutl%‘éﬁwpm@phmreat@eﬁmgr?@sﬁwh|ch-are-1‘mdulate(_j CRIZ-Ryibitors,
particular®y for the therapeutic and/or Prophylactic tfgﬁtment of@$eﬁaglyce , glucose tokerahce
disorders, diabetgs and associated pathologies, non insulin depehdent diabetes mellitus, obesity,
hypertension, irfulin resistance syndrome, miétabolic syndrome, hyperlipidcmia, hyfpercholesterolemia,
fatty liver disease, atherosclerosis, congestive heart failure and repal 10 failure, which method
comprises administering a compound of formula 1 as defined above to a human being or animal.

The inventiomalag iglateste thedsaabsampesnds of farmiadasdescrbeshabougiforthe
preparat r the therapeutic and/or %g%glgaﬂ tic treat eng{g; diseases which are

jon of medica %Qtsrflq therapet > L
modulated By TPT2 Shhibitord g aric Ay o He Hidp [t SRR e &tment 15 of
hypergliféapaiatuhicdsse teonetbnteatlibdldets; diabetes and associated pathologies, non insulin
dependent diabetes mellitus, obesity, hypertension, insulin resistance syndrome, metabolic syndrome,
hypértipidemia steypersiieiestédolemiahlatiyiliveh ddecasacathernscliekosis: songastiverbearifailure and

renal falluteioR e mediGaments pAmAtise f.oameaund of fermula;as AssauRRd;ghoye: 20Prevention
betes me

0
nd non.insulin dependent di mellitus is the preferred use.

and/or treatment of hlépe lycemia an ‘

The folfSUWitg 151 ?@'@%i’é}&‘ﬁﬁ SRR 5 GUERFBSIHY RHRAAE tHa% ShiFBNAER BFthe present
inventidit Bertkgr8uhdamid®ridtion on the performed assays can be found in: Jackson et al., 1999,
Bioehem. J. 341, 483-489 and Jackson et al., 2000, 1, Biol. Chem. 275, 19560-19566. 25Human and

rat CPT2- anddideciRl hisbAse ansdhaomapommdsalé O] ieDdifswee subaloarebin RSAREE or
PGAPZA), resRestivsbc Ihese plasmids %%@%9&%%@@3@'%’% H%%t%'ﬁnlﬁ&u%i s%'gt%y Besent

;
clectroporation after the preparation of electrocomp mber clones were

! h copy
selecteVWHEW AR LRTLI G ARG ES Brihe HigHmPE RO OuRBRaderd? Qépf%‘iﬁ‘ﬁﬁ%ﬁ@ﬁﬁé%ents were
inducednfohd &l iy WD Ineblibme(d Yeyeastdxtdact 294 pe ptonelated to hyperglycemia and/or

glucose tolerance disorders. Such diseases include e.g. diabetes and associated pathologies, non
insulin dependent diabetes meliitus, obesity, hypertension, insulin resistance syndrome,

20 metabolic syndrome, hyperlipidemia, hypercholesterolemia, fatty liver disease, atherosclerosis,
congestive heart failure and renal failure.

The invention therefore also relates to pharmaceutical compositions comprising a
compound of formula 1 as defined above and a pharmaceutically acceptable carrier and/or
adjuvant.

25 The mvention also embraces compounds of formula I as described above for use as
therapeutically active substances, especially as therapeutically active substances for the treatment
and/or prophylaxis of diseases which are modulated by CPT2 inhibitors, particularly for usc as
therapeutically active substances for the treatment and/or prophylaxis of hyperglycemia, glucose

tolerance disorders, diabetes and associated pathologies, non insulin dependent diabetes mellitus,



30 2% glucose). Crude cell extracts were prepared by disrupting the cells with glass beads or French
Press, depending on fermenter sizes. After centrifugation, the cell-free extracts were resuspended in
cell breaki EHEY M Tris, pH7.4, 100 M KCI, 1mM EDTA) in the BFE<EREWYI¥ Hrotease
inhibitor cocktail, before aliquoting and freezing at 0 C. WO 2009/132978PCT/EP2009/054635 -21-
CPT activity was measured using a spectrophotorrtetric assay using 5,5'-dithio-bis-(2- n trobenzoic
acid) (DTNB) also called Ellman's reagent. The HS-CoA released on the formation of acylcarnitine
from caPRERE(BERFTARY A dISHHRItSYISEB2E (BOVEVF rfiRRAIO TIETRR00 DAReY Bt
5-mcrcapte2initesiverzoic atidywhichdidesseh edhiat 410 ouis withgesiadaicaxtifaching meeeafficient of
13600 Mkigra/t. The assay buffer contained 120 mM KC1, 25 rnM Tris, pH 7.4, 1 mM EDTA. This
assay was used for the identification of CPT inhibitors, particularly/preferentially CPT2-selective

to farmula |

preferaby ﬂﬁé‘a%%“%é?f%a'?gr?#ﬁ?%{i%%ﬁﬁ%%f%ﬁrﬁﬁs%'%1&2%5%’? D e e ray 1w
to 1°p. MIFRE BENBING bR URe S beksssrsTolightecoraripreed Ex&RpRingPrzsnpibisslicsy
[p.mol/IfdrltHE Prktairduitiitian L0 SO plipadl} t0c8tRR T B3 492yv2dMi8, glucose tolerance disorders,
diabetes and associated pathologies, non insulin dependent diabetes mellitus, obesity,
hypertension, msulin resistance syndrome, metabolic syndrome, hyperlipidemia,
hypercholesterolemia, fatty liver disease, atherosclerosis, congestive heart failure and renal
10 failure, which method comprises administering a compound of formula | as defined above to a

human being or animal.

The mvention also relates to the use of compounds of formula I as described above for the
preparation of medicaments for the therapeutic and/or prophylactic treatment of diseases which
are modulated by CPT2 inhibitors, particularly for the therapeutic and/or prophylactic treatment

15 ofhyperglycemia, glucose tolerance disorders, diabetes and associated pathologies, non insulin
dependent diabetes mellitus, obesity, hypertension, insulin resistance syndrome, metabolic
syndrome, hyperlipidemia, hypercholesterolemia, fatty liver discase, atherosclerosis, congestive
heart failure and renal failure. Such medicaments comprise a compound of formula I as

described above.

20 Prevention and/or treatment of hyperglycemia and non insulin dependent diabetes mellitus
1s the preferred use.

The following tests were carried out in order to determine the activity of the compounds of
the present mvention. Background information on the performed assays can be found in: Jackson
et al,, 1999, Biochem. J. 341, 483-489 and Jackson et al., 2000, J. Biol. Chem. 275, 19560-19566.

25 Fluman and rat CPT2- and liver CPT1 ¢DNAs, and human muscle CPT1 ¢cDNA were
subcloned in pGAPZB or pGAPZA, respectively. These plasmids were used to transform P.
pastoris strain X-33 via electroporation after the preparation of electrocompetent cells. High
copy number clones were selected where necessary using 0.5 or 1 mg/ml Zeocin. Cultures for
activity measurements were induced for 16 h in YPD mediumn (1% yeast extract, 2% peptone,

30 2% glucose). Crude cell extracts were prepared by disrupting the cells with glass beads or French
Press, depending on fermenter sizes. After centrifugation, the celi-free extracts were resuspended
in cell breaking buffer (50 mM Tris, pH7.4, 100 mM KCI, 1mM EDTA) in the presence of a

protease inhibitor cocktail, before aliquoting and freezing at -20 °C.
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CPT activity was measured using a spectrophotometric assay using 5,5’ -dithio-bis-(2-
nitrobenzoic acid) (DTNB) also calied Ellman’s reagent. The HS-CoA released on the formation
of acylcarnitine from carnitine (500 uM) and palmitoyl-CoA (80 uM) reduced DTNB (300 pM)
forming S-mercapto-2-nitrobenzoic acid which absorbed at 410 nm with a molar extinction

5 coefficient of 13600 M"em™. The assay buffer contained 120 mM KC1, 25 mM Tris, pH 7.4, 1
mM EDTA. This assay was used for the identification of CPT inhibitors,

particularly/preferentially CPT2-selective inhibitors, versus the liver and muscle CPT1 isoforms.

The compounds according to formula I preferably have an 1Csy value (CPT2) below 10 pM,
preferably 1 nM to 10 uM, more preferably 1 nM to 1 uM. The following table shows data for

10 some examples.

Example | CE 12 imitbition hL-CPT1 inhibition
1Csp [pmol/1] ICs [umol/l]
1 0.910 777
2 3.492 =10
6 0.189 10
7 0.591 599
8 0.152 ~10
? 0.002 5.79
10 0.694 10
11 2,943 10
12 0.300 ~10
13 2.634 >10
14 0.783 10
15 2.063 6.55
17 1.557 ~10
18 0.452 ~10
19 0.016 233
20 0.021 1.00
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Example hCPT?2 inhibition hL-CPT1 inhibition
1Cso [umol/1] ICso [umol/1]
21 0.265 6.68
22 0.268 8.63
23 0.071 1.66
24 0.073 5.36
25 0.019 1.47
26 0.400 1.15
27 0.170 2.19
28 0.015 5.44
29 0.160 >10
30 0.036 n.d.
31 0.058 2.41
32 0.143 7.02
33 0.94% >10
34 0.122 432
35 0.046 3.59
36 0.317 >10
37 0.241 >10
38 0.017 6.91
39 0.003 >10
40 0.044 6.55
41 0.098 7.72
42 0.022 2.34
43 0.118 7.31
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Example hCPT2 inhibition hL—CPTE inhibition
ICsp [umo/1] 1Csp [umol/1]
44 1.061 >10
50 2.103 >10
51 0.184 1.06
54 0.082 n.d.
55 0.065 n.d.
56 0.101 n.d.
62 1.437 nd.
63 ) 0.332 2.87

The compounds of formula I and/or their pharmaceutically acceptable salts can be used as
medicaments, e.g. in the form of pharmaceutical preparations for enteral, parenteral or topical

administration. They can be administered, for example, perorally, e.g. in the form of tablets,

n

coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions,
rectally, ¢.g. in the form of suppositories, parenterally, e.g. in the form of injection solutions or
suspensions or mfusion solutions, or topically, e.g. in the form of ointments, creams or oils. Oral

admmistration 1s preferred.

The production of the pharmaceutical preparations can be effected in a manner which will
10 be familiar to any person skilled in the art by bringing the described compounds of formula I
and/or their pharmaceutically acceptable salts, optionally in combination with other
therapeutically valuable substances, into a galenical administration form together with suitable,
non-toxic, mert, therapeutically compatible solid or liquid carrier materials and, if desired, usual
pharmaceutical adjuvants.

15 Suitable carrier materials are not only inorganic carrier materials, but also organic carrier
materials. Thus, for example, lactose, corn starch or derivatives thereof, talc, stearic acid or its
salts can be used as carrier materials for tablets, coated tablets, dragées and hard gelatine
capsules. Suitable carrier materials for soft gelatine capsules are, for example, vegetable oils,
waxes, fats and semi-solid and liquid polyols (depending on the nature of the active ingredient

20 no carmiers might, however, be required in the case of soft gelatine capsules). Suitable carrier

materials for the production of solutions and syrups are, for example, water, polyols, sucrose,



5.44 29 0.160 >10 30 0.036 n.d. 31 0.058 2.41 32 0.143 7.02 33 0.948 >10 34 0.122 4.32 35 0.046

359 WO 2009/132978 PCT/EP26GG9/054635

4.

invert sugar and the like. Suitable carrier materials for injection solutions are, for example, water,
alcohols, polyols, glycerol and vegetable oils. Suitable carrier materials for suppositories are, for
example, natural or hardened oils, waxes, fats and semi-liquid or liquid polyols. Suitable carrier
materials for topical preparations are glycerides, semi-synthetic and synthetic glycerides,

5 hydrogenated oils, liquid waxes, liquid paraffins, liquid fatty alcohols, sterols, polyethylene
glycols and cellulose derivatives.

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-improving
agents, flavour-improving agents, salts for varying the osmotic pressure, buffer substances,
solubilizers, colorants and masking agents and antioxidants come into consideration as

10 pharmaceutical adjuvants.

The dosage of the compounds of formula I can vary within wide limits depending on the
disease to be controlled, the age and the individual condition of the patient and the mode of
administration, and will, of course, be fitted to the individual requirements in each particular case.
For adult patients a daily dosage of about 1 to 2000 mg, especially about 1 to 500 mg, comes into

15 consideration. Depending on the severity of the disease and the precise pharmacokinetic profile
the compound could be administered with one or several daily dosage units, e.g. in | to 3 dosage
units.

The pharmaceutical preparations conveniently contain about 1 to 300 mg, preferably 1 to
200 mg, of a compound of formula 1.

20 The following examples serve to illustrate the present invention in more detail. They are,
however, not intended to limit its scope in any manner,
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Examples
Abbreviations:

HPLC = high pressure liquid chromatography, m/c = mass to charge ratio as measured by
mass spectrometry (MS),

Example 1
(R)-3-18-(3.,4-Difluoro-benzyloxy)-octanoylamino}-4-dimethylamino-butyric acid

Step 1: A solution of 1,8-octanediol (300 mg, 2.05 mmol) in tetrahydrofuran/N,N-
dimethylformamide 2:1 (3 ml) was added dropwise at 0 °C to a suspension of sodium hydride
(60% dispersion in mineral oil, 90 mg, 2.3 mmol) in N,N-dimethylformamide (1.5 mL), then
after 2 h 3,4-difluorobenzyl bromide (445 mg, 2.15 mmol) was added. After 4 h the reaction
mixture was partitioned between water and ethyl acetate. The organic layer was washed with
brine, dried over sodium sulfate, filtered, and evaporated. Chromatography (Si0,, heptane—ethyl
acetate gradient) afforded 8-(3,4-difluoro-benzyloxy)-octan-1-0l (258 mg, 46%). Colourless oil,
m/e = 273.3 ((M+H]".

Step 2: Pyridintum dichromate (1.23 g, 3.27 mmol) was added at 0 °C to a solution of 8-
(3,4-difluoro-benzyloxy)-octan-1-ol (254 mg, 0.93 mmol) in N,N-dimethyl-formamide (2 mL).
The reaction mixture was allowed to reach room temperature over 16 h, then partitioned between
water and ethyl acetate. The organic layer was washed with brine, dried over sodium sulfate,
filtered, and evaporated. Chromatography (SiO-, heptane—{ethyl acetate/formic acid 100:1]
gradient) afforded &-(3,4-difluoro-benzyloxy)-octanoic acid (162 mg, 61%). Colourless oil, m/e
= 285.1 ([M-H]".

Step 3: A solution of 8-(3,4-difluoro-benzyloxy)-octanoic acid (153 mg, 0.53 mmol), N, N-
diisopropylethylamine (414 mg, 3.21 mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N’ N -
tetramethyluronium-hexafiurophophate (244 mg, 0,64 mmol) in N,N-dimethylformamide was
stirred for 1 h at room temperature, then a solution of (R)-3-amino-4-dimethylamino-butyric acid
benzyl ester dihydrochloride (198 mg, 0.64 mmol) in N, N-dimethylformamide (1 mL) was added.
The reaction mixture was stirred for 16 h at room temperature, then evaporated. Chromatography
(8i0,, dichloromethane—[dichloromethane/methanol/25% aq. ammonia solution 110:10:1}
gradient) produced (R)-3-[8~(3,4-difluoro-benzyloxy)-octanoylamino ]-4-dimethylamino-butyric
acid benzyl ester (136 mg, 50%). Light yellow oil, m/e = 505.4 ((M+H]").

Step 4: A solution of (R)-3-[8-(3,4-difluoro-benzyloxy)-octano ylamino]-4-dimethylamino-
butyric acid benzyl ester (125 mg, 0.25 mmol) was hydrogenated under atmospheric pressure in
the presence of palladium (10% on activated charcoal, 30 mg). After 30 min, the catalyst was
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filtered off and the filtrate concentrated and dried to afford (R)-3-[8-(3.4-difluoro-benzyloxy)-
octanoylamino }-4-dimethylamino-butyric acid (96 mg, 89%). Light yellow oil, m/e = 413.2 ([M—
HI).

Preparation of (R)-3-amino-4-dimethvlamino-butyric acid benzvl ester dihvdrochloride

a) Triethylamine (2.8 mL, 20.0 mmol) was added at 0 °C to a solution of Boc-D-aspartic
acid 4-benzyl ester (5.00 g, 15.0 mmol) in dichloromethane, then ethyl chloroformate {1.91 mL,
20.0 mmol) was added dropwise. The reaction mixture was stirred for 1 h at ¢ °C, then a solution
of dimethylamine hydrochioride (2.65 g, 32.0 mmol) and triethytamine (4.53 mL, 32.0 mmol) in
dichloromethane (100 ml.) were added dropwise. The reaction mixture was allowed to reach
room ternperature over 16 h, then washed with brine, and concentrated. Chromatography (SiO»;
heptane-ethyl acetate gradient) produced (R)-3-tert-butoxycarbonylamino-N,N-dimethyl-
succinamic acid benzyl ester (3.77 g, 70%). Colourless oil, m/e = 351.4 ((M+H]").

b} Borane—dimethyl sulfide complex (1.57 mL, 3.14 mmol) was added dropwise at
0 °C to a solution of (R)-3-tert-butoxycarbonylamino-N,N-dimethyl-succinamic acid benzyl ester
(500 mg, 1.43 mmol). The reaction mixture was warmed to room temperature and heated at
reflux for 3 hours, then cooled to 0 °C and treated dropwise with 6 M aq. hydrochloric acid
solution (0.68ml., 4.1 mmol). The reaction mixture was allowed to warm to room temperature
and concentrated in vacuo. Residual water was azeotroped with toluene and concentrated under
high vacuum to afford (R)-3-amino-4-dimethylamino-butyric acid benzyl ester dihydrochioride
(384 mg, 87%). White solid, m/e = 237.4 ([M+H]").

Example 2
(R}-3-18-(2,5-Difluoro-benzyloxy}-octanoylamino]-4-dimethylamino-butyric acid

The title compound, m/e = 413.3 ([M-H]"), was produced in analogy with example 1, steps
1 to 4. Thus, 1,8-octanediol was alkylated in step 1 with 2,5-difluorobenzyl bromide, leading to
8-(2,5-difluoro-benzyloxy)-octan-1-ol, which was oxidized in step 2 to 8-(2,5-difluoro-
benzyloxy)-octanoic acid. This was coupled in step 3 with (R)-3-amino-4-dimethylamino-butyric
acid benzyl ester dihydrochloride to produce (R)-3-[8-(2,5-difluoro-benzyloxy)-octanoylamino -
4-dimethylamino-butyric acid benzyl ester, which was hydrogenated in step 4.

Example 3
{R}-3-[8-(2,4-Difluoro-benzyloxy)-octanoylamino]-4-dimethylamino-butyric acid

The title compound, m/e = 413.1 ({M-H] ), was produced in analogy with example 1, steps
I to 4. Thus, 1,8-octanediol was alkylated in step 1 with 2,4-difluorobenzyl bromide, leading to
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Ieadmg to 8-(2,3,4-trifluoro-benzyloxy)-octan-1-ol, which was oxidized in step 2 to 8-(2,3.4-

10 trifluoro-benzyloxy)-octanoic acid. This was coupled in step 3 with (R)-3-amino-4-
dimethylamino-butyric acid benzyl ester dihydrochloride to produce (R)-3-[8-(2,3,4-trifluoro-
benzyloxy)-octanoylamino]-4-dimethylamino-butyric acid benzy! ester, which was hydrogenated

n step 4.
Example 5
15 (R}-4-Dimethylamino-3-(8-pentafluorophenyimethoxy-octanovlamine)-butyric acid

The title compound, m/e = 467.5 ([M-1]"), was produced in analogy with example 1, steps
! to 4. Thus, 1,8-octanediol was alkylated in step 1 with pentafluorobenzyl bromide, leading to
8-(pentafluoro-benzyloxy)-octan-1-ol, which was oxidized in step 2 to 8-(pentafluoro-
benzyloxy)-octanoic acid. This was coupled in step 3 with (R)-3-amino-4-dimethylamino-butyric
20 acid benzyl ester dihydrochloride to produce (R)-3-[8-(pentafluoro-benzyloxy)-octanoylamino]-
4-dimethylamino-butyric acid benzyl ester, which was hydrogenated m step 4.

Example 6
{R)-4-Dimethylamino-3-[8-(4-triflooromethyl-benzyloxy)-octanoylamino]-butyric acid

The title compound, m/e = 445.6 ([M-FH]"), was produced in analogy with example 1, steps
25  1to 4. Thus, 1.8-octanediol was alkylated in step 1 with 4-trifluoromethyl-benzyl bromide,
jeading to 8-(4-trifluoromethyl-benzyloxy)-octan-1-ol, which was oxidized in step 2 to 8-(4-
trifluoromethyl-benzyloxy}-octanoic acid. This was coupled in step 3 with (R)-3-amino-4-
dimethylamino-butyric acid benzyl ester dihydrochloride to produce (R)-3-[8-(4-trifluoromethyl-
benzyloxy)-octanoylamino]-4-dimethylamino-butyric acid benzy! ester, which was hydrogenated
30 instep 4.
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measurstchywhassspagiiergeter (Mbsté&xample 1
(12)-348-(3,4-Difluoro-benzyloxy)-octanoylamino]-4-dimethylamino-butyric acid Steal: A solution of
1,8-octanediol (300 mg, 2.05 mmol) in tetrahy%gw,w dimethylformamide 2:1 (3 mL) was added
dropwise at 0 C to a suspension of sodium hydride

(R)-4-Dimethylamino-3-[8-(4-methoxy-benzyloxy}-octanoylamino}-butyric acid

The title compound, m/e = 407.6 ([M—H]"), was produced in analogy with example 1, steps
I to 4. Thus, 1,8-octanediol was alkylated in step 1 with 4-methoxy-benzyl bromide, leading to
15 8-(4-methoxy-benzyloxy}-octan-1-oi, which was oxidized in step 2 to &-(4-methoxy-benzyloxy)-
octanoic acid. This was coupled in step 3 with (R}-3-amino-4-dimethylamino-butyric acid benzyl
ester dihydrochioride to produce (R)-3-[8-(4-methoxy-benzyloxy)-octanoylamino]-4-
dimethylamino-butyric acid benzy! ester, which was hydrogenated in step 4.

Example 9
20 (R)-3-[8-(Biphenyl-4-yimethoxy)-octancylamino |-4-dimethylamino-butyric acid

The title compound, m/e = 455.3 ([M-+H]"), was produced in analogy with example 1,
steps 1 to 4. Thus, 1,8-octanediol was alkvlated in step 1 with 4-(bromomethyl)-biphenyl,
leading to 8-(biphenyl-4-ylmethoxy)-octan-1-ol, which was oxidized in step 2 to 8-(biphenyl-4-
vimethoxy)-octanoic acid. This was coupled in step 3 with (R)-3-amino-4-dimethylamino-

25 butyric acid benzyl ester dihydrochloride to produce (R)-3-[8-(biphenyl-4-yimethoxy)-
octanoylamino]-4-dimethylamino-butyric acid benzyl ester, which was hydrogenated in step 4.

Example 16

(R)-4-Dimethylamino-3-[8-(2-fluoro-4-trifluoromethyl-benzyloxy)-octanoviaminoe}-butyric
acid

36 The title compound, m/e = 463.1 ([M~H]"), was produced in analogy with example 1, steps
1 to 4. Thus, 1,8-octanediol was alkylated in step 1 with 2-fluoro-4-trifluoromethyl-benzyl
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es’%xr (&Eé%%?%égmwrﬁgl i‘ﬁ%%ﬁ%%gr%%eaﬁ%gﬁ%,s ﬁ%r% ethyl chloroformate (1 91 mL, 20.0 mmol) was
added dropwisc. The reaction mixture was stirred for | h at 0 C, then a solution of dimethylamine
hydrochloride (2.65 g, 32.0 mmol) and triethy| &304 8 m1 32 0 mmol) in dichloromethane (100

mL) were added dropwise. The reaction mixture was allowed to reach 10 room temperature over 16 h,
then washe&Raitt BEReLbyirtspobhirived httsardodngthoxsiogtangylaminthyidrsiasigradient)
produced (R)-3-tert-butoxycarbonylamino-N,N-dimethylsuccinamic acid benzyl ester (3.77 g, 70%).
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ylmethoxy)-octanoic acid. This was coupled in step 3 with (R)-3-amino-4-dimethylamino-
butyric acid benzyl ester dihydrochloride to produce (R)-3-[8-(naphthalen-1-ylmethoxy)-

octanoylamino]-4-dimethylamino-butyric acid benzyl ester, which was hydrogenated in step 4.

Example 13
25 (R)-4-Dimethylamino-3-[8-(2-fluoro-benzyloxy}-octaneyiamino|-butyric acid

The title compound, m/e = 397.4 ([M+H]"), was produced in analogy with example 1,
steps 1 to 4. Thus, 1,8-octanediol was allcylated in step 1 with 2-fluorobenzyl bromide, leading to
8-(2-fluoro-benzyloxy}-octan-1-ol, which was oxidized in step 2 to 8-(2-fluoro-benzyloxy)-
octanoic acid. This was coupled in step 3 with (R)-3-amino-4-dimethylamino-butyric acid benzyl

30  ester dihydrochioride to produce (R)-3-[8-(2-fluoro-benzyloxy)-octanoylamino]-4-
dimethylamino-butyric acid benzyl ester, which was hydrogenated in step 4.



reflux for 3 hours, then cooled to 0 C and treated dropwise with 6 M ag. hydrochloric acid solution
(0.68mL, 4.1 mmollﬁThe reaction mixture was allowed to warm to room temperature and concentrated
in vacuo. REiAUR WAl was azcotroped with toluene and concentrated uf 5(%6‘???/%6% to afford
(R)-3-amino-4-dimethylamino-butyric acid benzyl esfer dihydrochloride 20 (384 mg. 87%), White solid,
m/e = 237.4 ((M+HI). Example 2
(R)-348-(2,5-Difluoro-bentyloxy)-octanoylamino]-4-dimethylamino-butyric acid  The title compound,
m/e = 413.3 QM-HI), was produced in analogmle 1, steps 1 to 4. Thus, 1,8-octanediot was
allcylated in step 1 with 2,5-difluorobenzyl bromide, leading to 25 8-(2,5-difluoro-benzyloxy)-octan-1-ol,
which was oxidiédt i snesiyiangne- 8-l Gollobeadydorylostiesnsimagldniihig-atycauptatl in step 3
with (R)-3-amino-4-dimethylamino-butyric acid benzyl ester dihydrochloride to produce
(R)-348-(2,5-tliftudtio-benpyloxy roctanoylaniingig-fimet hybanin i ubyle goidithenzyhgster, which

was hydrogenaied #h3LeR &-JoXAMAIE Fas alkylated in step 1 with 3-fi | bromi ‘
30(R)-3 [? ,4-DifJi)uoro’-l%éwrhzyloxy)-octadrfoaylaynﬁﬁoljz-?jgr%etr\@farﬁing?gﬁigﬁ%yagwm%eieﬁﬁgg 0

pouht? 8™ TR S Al Pr SRR & i QIABES Witieaxaln Sré T 8psp ety I xTius,
1,8-octanéafiolovaslalkyiarees iostded liwitkpZ Avdil (B eoenmyb Bl kading boryacid benzyl
2009/1 3R 7R AN/ A5 PRI c 2R ) 8-(R 430iflHRrosReAAN O S QEtRRTinich was oxidized in
step 2 tau%é 41-drgiuo_r%pteni%y&{ogg/l))é%%ta}noic amg. };his vg;ls cou%lii?d in step ﬁ wit
(R)-3-amino- 3-]dzfm(-?t(f)'uy arnino-butyric dcid B%r%yices‘fgls ﬁ?fé’r% Sﬂd@ S[@%roduce
(R)-348-(2,4-difluoro-benzyloxy)-octanoylaminol- 4-dimethylamino-butyric acid benzyl ester, which
was hydrogenated in step 4. 5Example 4 ~ Example I3
(R)-4-Dimethylamino-348-(2,3,4-trifluoro-benzyloxy)-octanoylaminol-butyric acid  The title
coftbound, m/€R)-43Bimnetiniiarinavid S d et theamalogy withameaiapling]-drepsit teid. Thus,
1,8-octanediol was alkylated in step 1 with 2,3,4-trifluorobenzyl bromide, leading to
8-(2,3,4-triflubhe-bdazytopy):od tanel=-d 9 WHIGMNEE QxidizeddtriepiR 408 ik2:3thc8mple 1,

trifluoroshenzylexy}ectanoicagid;Jihis, led in. step3, wi -amino-4-. . :
dimethys %@iﬁo-bu e a}gd %enz&%}%gﬁﬂi%%ﬁﬁggrﬁg ?’,i 2 Stoglﬁﬁé\gljﬁu@‘gb%m @90%11{1{:, leading to
& 023

ce
(R)-3-[ e EBRA B o ctin SIS RS B FRARTISR o Sehrdueia- Berap 8¥ter, which
was hy@sgenateddinidtspvas Exeplen step 3 with (R)-3-amino-4-dimethylamino-butyric acid benzyl
15(8)-4chimatinydanainer 3 onaptaiteororhenyimetiaxsactanQylaminrlssivtic aeid - The title
compoud?%,m/%: 467 51()§%M-Hr}d as ﬁroqtuced in ﬁmalp with example 1, steps 1 to 4. Thus,
1,8-octanediof was Skylated ii step 1 wﬁ%eée%’%ﬁué“’r%%fﬁg&%%f% T&cé’dling to

8-(pentafluoro-benzyloxy)-octan-1-ot, which was oxidized in step 2 to
8-(pentafluorobenzyloxy)-octanoic acid. This mm in step 3 with (R)-3-amino
4-dimethylamino-butyric 20 acid benzyl ester dihydrochloridc to produce
(R)-348-(pentBilvbl8-Ced R iBrgrotemoiitmirstanimeing hriidionbtity tiurdoie bretyrid estér, which
was hydrogenated in step 4. Example 6

The title compound, m/e = 415.5 ([M+H]"), was produced in analogy with example 1,

20 steps 1-4. Thus, 1,8-octanediol was alkylated in step 1 with 2,3-difluorobenzyl bromide, leading
to 8-(2,3-difluoro-benzyloxy)-octan-1-ol, which was oxidized in step 2 to 8-(2,3-difluoro-
benzyloxy)-octanoic acid. This was coupled in step 3 with (R)-3-amino-4-dimethylamino-butyric
acid benzyl ester dihydrochloride to produce (R)-3-[8~(2,3-difluoro-benzyloxy)-octanoylamino |-
4-dimethylamino-butyric acid benzyl ester, which was hydrogenated in step 4.

25 Example 17
(R)-3-(8-Benzyloxy-octanoylamino)-4-dimethyiamino-butyric acid

The title compound, m/e = 377.6 ([M-H]), was produced in analogy with example 1, steps

1 to 4. Thus, 1,8-octanediol was alkylated in step 1 with benzyl bromide, leading to 8-benzyloxy-
octan-1-ol, which was oxidized in step 2 to 8-benzyloxy-octanoic acid. This was coupled in step
30 3 with (R)-3-amino-4-dimethylamino-butyric acid benzyl ester dihydrochioride to produce (R)-



(R)-4-Dimethylamino-3-[8-(4-trifluoromethyl-benzyloxy)-octanoylaminol-butyric acid The title
compound, m/e = 445.6 ([M-H]i, was produced in analogy with example 1, st s 251 to 4. Thus,
1,8- octane%ﬁ%lwgﬁl%y?ated in step | with 4-trifluoromethyl-benzyl bromid&9 ﬁﬁ?ﬂ%”““"
8-(4-trifluoromethyl-benzyloxy)-octan-1-ol, which oxidized in step 2 to 8 -(4-
trifluoromethyl-benzyloxy)-octanoic acid. This was coupled in step 3 with (R)-3-amino-4-
dimethylamino-butyric acid benzy| ester dlhydrochlonde to produce

(R)-3-[S (R B Ry RN SRS RIARBR BRI h 68 ic BRia®ASYl ester, which
was hydisagepatedBlintstep 4. WO 2009/132978PCT/EP2009/054635 -28- Example 7
(R)-4-Dimethylamino-3-18-(3-fluoro-4-trilluoromethyl-benzyloxy)-cictanoylaminoi-butyric acid The title
compound, rn/e = 463.5 ([M-H] ), was producegkihasialegy with example 1, steps 51 to 4. Thus,
1,8-octanediol was alkylated in step 1 with 3-fluoro-4-trifluoromethyl-benzyl bromide, leading to

B-(3-fuoro-4-rfjyp zp@ﬁmgswwgmaﬁhb% RS XA PR A acia

8-(3-fluoro-4-trifluoromethyl-benzyloxy)-octanoic acid. This'was co

(R) -amlno d| ethylamino-but r| enzyl ester rachlorid rod )3-

[8- (5 quoro- E o g]?%net belrrl%zx g l%agnép)éra‘{am|no(ilg a%i%rr?e y]Pé‘t(r)nel1 B Olrlllg ? hzyt 10 ester,
which wWaBpldvetretisted a’hr@ﬁé@ wmﬁmﬁ%«mlmﬂmméﬁwﬁm@é@qié?@mrﬁ% mmol) in
-benzyloxy)distangiftaminaiduytiendgidhen dihe uﬂmmnnmm&mei&aﬁ@%@ﬂ%&ﬁ? ftastRroduced in

analogy W BATPIE Laiehalp fu Tz hisqpansiol wanAlRIsn SERAIND, |

4- methoxg benzyt bromide, leadin 4-metho enz -octan-| -o which was oqulzed in

step 2 tSPERADHEHBR: %%&%ﬁ%tﬁ%ﬁ?é&@ W@t%ﬂte&@pr@w |?1V§Pé’|5&§e9\nfﬁ afford 9-(2-
(R)-3-amnos4ptlémethytaminel brityti¢ garidbehzyhedtecdihystrochldridetogpepduce
(R)-3-[8-(4-methoxy-benzyloxy)-octanoylamino]-4- dimethylamino-butyric acid benzyl ester, which was

hyd VOQenateSt@Slegﬂdﬁﬁﬁ{WQ &-fluoro-phenoxy)-nonan-1-ol in analogy with example 1, step 2
20(R)-3- %vc@'@hﬁﬁ]é@o me”}“&&%ﬁ% yAammOl -4-dimethylamino-butyric acid

NoXy )=
Step 3: Amide coupling of 9-(2-fluoro-phenoxy)-nonanoic acid with (R)-3-amino-4-
dimethylamino-butyric acid benzyl ester dihydrochloride i analogy with example 1, step 3 led
15 to (R)-4-dimethylamino-3-[9-(2-fluoro-phenoxy)-nonanoylamine]-butyric acid benzyl ester.

Step 4: Hydrogenation of (R)-4-dimethylamine-3-[9-(2-fluoro-phenoxy)-nonanoyiamino |-
butyric acid benzyl ester in analogy with example 1, step 4 produced (R)-4-dimethylamino-3-[9-
(2-fluoro-phenoxy)-nonanoylaminoi-butyric acid. White solid, m/e = 395.5 ([M-H]").

Example 19
20 {R)-4-Dimethylamino-3-[9-(3-fluoro-phenoxy)-nonanoylamine}-butyric acid

The title compound, m/e = 397 .4 ({M+H] "), was produced in analogy with example 18,
steps 1 to 4. Thus, 3-fluorophenot was alkylated in step I with 9-bromo-1-nonanol, leading to 9-
(3-fluoro-phenoxy)-nonan-1-ol, which was oxidized in step 2 to 9-(3-fluoro-phenoxy}-nonanoic
acid. This was coupled in step 3 with (R)-3-amino-4-dimethylamino-butyric acid benzy! ester
25 dihydrochloride to produce (R)-4-dimethylamino-3-[9-(3-fluoro-phenoxy)-nonanoylamino |-
butyric acid benzyl ester, which was hydrogenated in step 4.

Example 20
(R)-4-Dimethylamino-3-|9-(4-fluoro-phenoxy)-nonanoylamino|-butyric acid

The title compound, m/e = 395.5 ((M-H]"), was produced iv analogy with example 18,
30 steps 1 to 4. Thus, 4-fluorophenol was alkylated i step 1 with 9-bromo-1-nonanol, leading to 9-



The title compound, m/e = 455.3 ([M+H] ), was produced in analogy with example 1, steps Ito 4. Thus,
1,8-octanediot was alkylated in step 1 with 4-(bromomethyl)-biphenyl, leading to

8-(biphenyM2 yiBS)-octan-1-ol, which was oxidized in step 2 to 8-(bifarfFHA9/054635
ylmethoxy)-octanoic acid. This was coupled in ste_ > with (R)-3-amino-4-dimethytamino- 25 butyric
acid benzyl ester dihydrochloride to produce (R) -(biphenyl-4-ylmethoxy)-

octanoylamino]-4- dlmethylamlno butyric acid benzyl ester, which was hydrogenated in step 4.
ExampléH-D pro-mbenarethypainos. Fauch Fas s ﬁﬁlﬁbﬁ%QtMQﬂéﬁgWé&gi)hé@@afﬁMammeutyric
acid WQRi2008id 329 ¢8rlel/ ER260MFAGRS- 320mbiomidiendeadimgito-butyric acid benzyl ester

8-(2- fluggﬁ ﬂggﬁ%ﬁ%ﬁﬁ@ﬁ@%ﬂ?&& MQ}MEGA’?%&%?%S ;?gégﬁt%&%ég\m tahmm()]

8-(2-fluoro-4-triflupromethyl-benzyloxy)-octanoic aci step
(R)-3-arihB18. 45t eR Ao B e S skRgsastnditirdfochloride to produce (R)-3-
[8-(2-fluoro-4-trifluoromethyl-benzyloxy)- octanoylamlno] -4-dimethylamino-butyric acid benzyl 5 ester,
whiéh was hydrogenated in step 4. Example 1Hxample 21
(R)-4-Dimethylamino-348-(2,3,5,6-tetrafluoro-4-methoxy-bencyloxy)-octanoylaminol- butyric acid The
title compoun@ R F DB b d-iph euasypradugndyiaabaddgl dittiz @xanagieolb stepe 20l to 4. Thus,

1,8-octanediol was alkytated in step 1 with 2,3,5,6-tetrafluoro-4-methoxy-benzyl bromide, Leading to

g g g 5,6~ tetﬁ&ﬁ&@[@c%mﬁiﬁwx%@ﬂzyl@xylfw b0l g‘jﬁkﬁﬁ@@ %@ié@%\?\ﬁiﬁ@)&%le 18,
et en [ IS W upled jn st
(R)-3- amnll)o {4% %fgzﬂﬁ %gﬁrﬁln{g%éotr? cﬁéu Y%enzt]%y S%er ﬁtetlil’)r(fc‘ﬁiorlgc(l‘)3 (g rod&gg :;l eadmg_.,
3-[8-(2, @@é%én@ﬁﬂ@?@*ﬁhﬁﬁ@ﬁax%ﬂ%héwéw}l@étmﬁémy 175 -B-slipRet i | ﬁﬁmd@ﬂw@—acud 15 benzyl
estdr, witichowgsroydmgensate d ssie &;@kamplec:;% with (R)-3-amino-4-dimethylamino-butyric
(R)-4-Dimet | Y I TN tltle
compoudrzlg}zl8 %%@ @SQQ&II E{}BQMH}?C\;?;%S rodu t‘;hg%?r?raqri]qa o B %S:(ant}g g?a(s?t@p%r?t fo ?O‘FKLS
18- octgﬁaaw&e&g%ilcy 1 ﬁ?&éﬁwﬁ?tfrbwﬁ%w it Yedhng to
Example 22
{R)-3-[9-(2,4-Diflucro-phenoxy)-nonanoylamino}-4-dimethylamino-butyric acid

15 The title compound, m/e = 413.6 ((M—H]"), was produced in analogy with example 18,
steps 1 to 4. Thus, 2,4-diflnorophenol was alkylated in step 1 with 9-brome-1-nonanol, leading
to 9-(2,4-difluoro-phenoxy)-nonan-i-ol, which was oxidized in step 2 to 9-(2,4-difluoro-
phenoxy)-nonanoic acid. This was coupled in step 3 with (R)-3-amino-4-dimethylamino-butyric
acid benzyl ester dihydrochloride to produce (R)-4-dimethylamino-3-[9-(2,4-difluoro-phenoxy)-

20 nonanoylaminoj-butyric acid benzyl ester, which was hydrogenated in step 4.

Example 23
{R)-3-[9-(3,4-Difluoro-phenoxy)-nenanoylamino]-4-dimethylamino-butvric acid

The title compound, m/e = 413.6 ([M-H]"), was produced in analogy with example 18,
steps 1 to 4. Thus, 3,4-difluorophenol was alkylated in step 1 with 9-bromo-1-nonanol, leading
25 to 9-(3,4-difluoro-phenoxy)-nonan-1-ol, which was oxidized mn step 2 to 9-(3,4-difluoro-
phenoxy)-nonanoic acid. This was coupled in step 3 with (R)-3-amino-4-dimethylamino-butyric
acid benzyl ester dihydrochloride to produce (R)-4-dimethylamino-3-[9-(3,4-difluoro-phenoxy)-
nonanoylamino]-butyric acid benzyl! ester, which was hydrogenated in step 4.



20 8-(naphthaten-l-ylmethoxy)-octan- | -ot, which was oxidized in step 2 to 8-(naphthalen-
lylmethoxy)-octanoic acid. This was coupled in step 3 with (R)-3-amino-4-dimethylaminobutyric acid
benzyl est r%l?ﬁ%?é%?ﬁ%ride to produce (R)-348-(naphthalcn-1-ylmethoxyﬁ%?gzg?ﬂg’ﬁi’iﬁéi] 4
dimethylamino-butyric acid benzyl ester, which W@§3hydrogenated in step 4. Example 13
25(R)-4-Dimethylamino-3-[8-(2-fluoro-benzyloxy)-octanoylaminoj-butyric acid The title compound, m/e
=397.4 (J1\11-1-1-1]4), was produced in analogy with example 1, steps Ito 4. Thus, 1,8-octanediol was
alkylated in step 1 with 2-fluorobenzyl bromidé@g@h@&) 8-(2-fluoro-benzyloxy)-octan-I-ol, which was
oxidized in step 2 to 8-(2-fluoro-benzyloxy)- octanoic acid. This was coupled in step 3 with
(R)-3-aminoRidinttithgthmlimoibotyr8-48id Herifp@o-pbenainydaumopibenia prddaipsc acid
(R)-348-(2-fluoro-benzyloxy)-octanoylamino]-4- dimethylamino-butyric acid benzyl ester, which was
hydrogenate@lio stepdmpMd 2609/ 32378 ACITEP 2009/ Qhd 63z d30-almiapyplethdxample 18,
(R)-4-Dimsthvaming: -84 F-4dpueeaaayi oo acianey araieph i 6. aeihd e e comppwn. frire =
397.4 ([[M @2 W%produ ed in analogy ngée%_ample 1, steps 1 to 4. Thus, 1,8-octanediol was
alkylateld 'St RS- RIGTOB SR PBTohifte™ TERRING B8 808 USFB-béR Zyiany F-SLtHI%sI, which
was oxielizedxin}step ot 8:(3-ldyobeeryitod/jn scpioidthdid)- Fhinwastebupldg mstept@wrin
(R)-3-aminasdnsimaiby amyiaesbubricasig-benzytiestendibycraciqride to Producinoro-
(R)-348-(3-fluo g-benzﬁi/l%%%-o tgn%ylamu& -4- dimethyl miﬂo-buﬁ/ri acid P%nzyl estfr, which was
hydroggné’tlgé}f ns%%n Y xapr{}}rfTeIE 1 acid benzy yarogenate P
10(R)-4-Dimethylamino-3-18-(4-fluoro-benzyloxy)-octanoylaminol-butyric acid  The title compound,
m/e = 397.4 ([M+FI]), was produced in analog%%é%ple 1, steps 1-4. Thus, 1,8-octanediol was
alkylated in step 1 with 4-fluorobenzyl bromide, leading to 8-(4-fluoro-benzyloxy)-octan-I-ol, which was
oxidized in stedR)}tS-§¢Bipbrustenyitax) ravtnoviemigd] -#dimeibdouprudhintsidp Bidith
(R)-3-amino-4-dimethylamino-butyric acid benzyl 15 ester dihydrochloride to produce
(R)-318-(4-flutwotbie noylpey:octakcy kifih oM+ Hine thydamidocbdtyrimalcigybenzyesiple which was
hydmgg&%'éegt@ ﬁﬁt?ﬁu%; biphenyl-4-ol was alikylated in step 1 with 9-bromo-1-nonanol, icading to 9-

(biphenyl-4-yloxy)-nonan-1-ol, which was oxidized in step 2 to 9-(biphenyl-4-yioxy)-nonanoic

- CSICT,” WILICT was m'ste

acid, This was coupled in step 3 with (R)-3-amino-4-dimethylamino-butyric acid benzyl ester
15 dihydrochloride to produce (R}-4-dimethylamino-3-[9-(biphenyi-4-vloxy)-nonanoylamino }-
butyric acid benzyl ester, which was hydrogenated in step 4.

Example 26
(R)-3-{9-(3,4-Dimethoxy-phenoxy)-nonanoylamino]-4-dimethyvlamino-butyric acid

The title compound, m/e = 439.4 ([M+H]"), was produced in analogy with example 18,

20 steps | to 4. Thus, 3,4-dimethoxyphenol was alkyiated in step 1 with 9-bromo-1-nonanol,
leading to 9-(3,4-dimethoxy-phenoxy)-nonan-1-oi, which was oxidized in step 2 to 9-(3.4-
dimethoxy-phenoxy)-nonanoic acid. This was coupled in step 3 with (R}-3-amino-4-
dimethylamino-butyric acid benzyl ester dihydrochloride to produce (R)-4-dimethylamino-3-[9-
(3,4-dimethoxy-phenoxy)-nonanoylamino]-butyric acid benzyi ester, which was hydrogenated in

25 step 4.

Example 27
(R)-4-Dimethylamino-3-[9-(4-trifluoromethvl-phenoxy)-nonanoviaminol-butyric acid

The title compound, m/e = 447.4 ([M+H]"), was produced in analogy with example 18,
steps 1 to 4, Thus, 4-trifluoromethyl-phenol was alkylated in step 1 with 9-bromo-1-nonanol,
30  leading to 9-(4-trifluoromethyl-phenoxy)-nonan-1-ol, which was oxidized in step 2 to 9-(4-

trifluoromethyi-phenoxy)-nonanoic acid. This was coupled in step 3 with (R)-3-amino-4-



Example 16 (R)-3-1812,3-Difluoro-benzyloxy)-octanoylaminol-4-dimethylamino-butyric acid The title
compound, rn/c = 415.5 (EMH-HI), was produced in analogy with example 1, 20 steps 1-4. Thus,
1,8-00taneWBlW§%ﬂ%ﬁated in step 1 with 2,3-difluorobenzyl bromide, leatfirfgEp!09/054635
8-(2,3-difluoro-benzyloxy)-octan-1-ot, which was Q)J(Lg_ized in step 2 to
8-(2,3-difluorobenzyloxy)-octanoic acid. This was coupled in step 3 with
(R)-3-amino-4-dimethylamino-butyric acid benzyt ester dihydrochloride to produce _
(R)-348lBelyisro-Buhgyicws Serasbyrisn HBY I aheeds remmausadfic hdimpdakmissast-Imich was
hydrogéhatéthinstehs]-gbixayipte dihdR): 1Ry Banzyloxyid tianey lamine)kedimsthytaoinaddtyric
acid Thg g{g% gompound, m/e = 377.6 ([M-Hf), was produced in analogy with example 1, steps 1 to 4.
Thus, 1,8-octanediol was allcylated in step 1 with benzyt bromide, leading to 8-benzyloxy- octan-1-ol,
which was oxidized in step 2 to 8-benzytoxy-ogtanoi id. This was coupled in step 30 3 with
(R)-3-amino-4-dimethylamino-butyric acid ben%#em-ﬁﬁhydrochloride to produce (R)- WO
2009/132978PCT/EP2009/054635 -31- 348-benzyloxy)-octanoylamino]-4-di ethylao-butyric acid
bertzyl ester, WhchNReHHrTBatat i tast o s sBRspRxy g nonanoylamine]-butyric acid
(R)-4-Dimethylamino-349-(2-fluoro-phenoxy)-nonanoylaminol-butyric acid 5Step 1: Potassium
carbonate (2189 §tlegommpenst. ang g-M8méLMhdhhhol 1t BY B vl weid addediat foom
temperattie moaztsmmqu maﬁ&kﬁw@ﬂhﬁﬂﬁb@@%ﬁm?@-&sﬁm’f&iﬁﬁ DL .thﬁélﬁ@ﬂmgeb@%%@ mL),
then aftgr ' erial was rem filtration. .The filtrat s evaporated and the
residue%éfgﬁ%%&?? ’Sﬁ%ﬁ?ﬁg’é&éﬁg\ﬁ&ﬁﬁﬁggﬁﬁ f’?\l?iaz(e]%si%a |ﬁ$r]§r?§3)r\{)¥%3%e§3§x |%‘38?f‘ey ‘over
sodium SNARIC fiftihe RIS CRPRIAS &R SRp arfsith OR (23 POMRRITOBREHBLGIDSNBIYE pe1d g), which
wald) direethyylisgdridithyemekiosidp to prodep A ROXidatiemef9 (ReHRrdtorphanbxy)-pasaskErol in analogy
with exgERl%, e £ RV SE R luara RARBONNNORANRIG AR hatcd i§t§e§4Am'de coupling of

e

9-(2-fluoro-phenoxy)-nonanoic acid with (R)-3-am no-4- dimethylamino-butyric acid benzyt ester
dihydrochloride in analogy with example 1, steﬁ)xgllleq %to
(R)-4-dimethylamino-349-(2-f|uoro-phenoxy)-mnan%yeiaminol-butyric acid benzyl ester.  Step 4:
Hydrogenation o){/\%R#A-dimethylarnino-S-[9- 2-fluoro-phenoxy)-nonanoylam no]- butyric acid benzyl
ester in analof§ it Emeihpieming sl 3-granbit ek -a ok ran il -butyric acid
(2-fluoro-phenoxy)-nonanoylamino]-butyric acid. White solid, m/e = 395.5 ([M-Hr).

The title compound, m/e = 429.5 ([M+H] "), was produced in analogy with example 18,

15 steps I to 4. Thus, naphthaien-i-ol was alkylated in step 1 with 9-bromo-1-nonanol, leading to 9-
(naphthalen-1-yloxy)-nonan-1-ol, which was oxidized in step 2 to 9-(naphthalen-1-vloxy)-
nonanoic acid. This was coupled in step 3 with (R)-3-amino-4-dimethylamino-butyric acid
benzyl ester dihydrochloride to produce (R)-4-dimethylamino-3-[9-(naphthalen-1-yloxy)-
nonanoylamino ]-butyric acid benzyl ester, which was hydrogenated in step 4.

20 Example 30
(R)-4-Dimethylamino-3-(11-phenoxy-undecanoylamino)-butyric acid

The title compound, m/e = 405.7 ({M-H]"), was produced in analogy with cxample 18,
steps 1 to 4. Thus, phenol was alkylated in step 1 with 11-bromo-1-undecanol, leading to 11-
phenoxy-undecan-1-ol, which was oxidized in step 2 to 11-phenoxy-undecanoic acid. This was
25 coupled m step 3 with (R)-3-amino-4-dimethylamino-butyric acid benzyl ester dihydrochloride
to produce (R)-4-dimethylamino-3-[11-phenoxy-undecanoylamino]-butyric acid benzyl ester,
which was hydrogenated in step 4.



Example 19 20(R)-4-Dimethylamino-349-(3-11uoro-phenoxy)-nonanoylaminol-butyric acid  The title

compoundwr(’[)]/c = 397.4 (UNA+HD, was produced in analogy with example 18 stef)s 1to 4. Thus,

3-f|uoropheno%owoglg?’a2 7f/;lated in step 1 with 9-bromo-1-nonanol, leading toPSS:-T/EP 009/054635

(3-fluoro-phenoxy)-nonan-I-ol, which was oxidized {5_step 2 to 9-(3-fluoro-phenoxy)-nonanoic acid.
This was coupled in step 3 with (R)-3-amino-4-dimethylamino-butyric acid benzyl ester 25
dihydrochloride to produce (R)-4-dimethylamino-349-(3-fluoro-phenoxy)-nonanoylaminolbutyric acid
benzyl ester, which was hydrogenated in step=# 20
(R)-4-Dimethylamino-3-19-(4-fluoro-phenoxy)-nonanoylaminol-butyric acid The title compound, mie =
395.5 (EM-HI), was @kbdoesaqthslismbng-with-ehanasie nensmslapdmoidba e scii fluorophenol was
alkylated in step 1 with 9-bromo-1-nonanol, leading to 9- WO 2009/132978PCT/E1'2009/054635 -32-
(4-fluoro-phehimxtijin onamedunkl winich &2 DKiti2Et i steppRothiSeUiflantibpheridxpronsdad & acid. This
was coypled;ig,stepr WithRl-3-amiR rét-éa'&a%@w@w@%%%ag%%wl&ﬂ&{ggwdroch'Or'dc to
proguceh(m?-ﬁ-qlllmeéh_)ﬁlii in0-349-(4- ulgro_-ghentoxy -tno “agoa/larnlnolbutyrlc a(i:lq,h.enz | ester, which
was hyBrog%n%te%Plr? ot g} X glxgr‘nsp?é{ jeed m stepZ 1o 9-phenoxy-nonanoic acid. This was
(R)-349:¢218eDiflutsen-p e ot )-honaneyiedimohladimmetiyiamirisid iynryheiter dimpdsaithdocsmpound,

m/e = 45k Glelatlh) durshpieiced D analeoy, Wi hax3mpiRd BoStars @ ¥bn Uster, which
2,3-difluor08|§|§ Lyas k¥{9te£| in step 1 with 9-bromo-1-nonanol, leading to

) al
9-(2,3-3?/1‘?8 o-p gﬁ%xy EIrllf)ngn-'l-ol, which was oxidized in step 2 to 9-(2,3-difluoro- 10

phenoxy)-nonanoic acid. This was coupled in step 3 with (R)-3-amino-4-dimethylamino-butyric acid
benzyl ester dihydrochloride to produce (R)-4-E5&ERS3¢ino-349-(2,3-difluoro-phenoxy)-
nonanoylaminoi-butyric acid benzyl ester, which was hydrogenated in step 4. Example 22

(R}B-[9-(2,4-Difluord héddimsthsiangabiihbinkenmatpcaasimnpag)rievdrric #xithe title compound,
m/e =413.6 (EM-HD, was produced in analogy with example 18, steps 1 to 4. Thus, 2,4-difluorophenot
was alkylatcd he stigpdowip@xbrorec= 37TohdhétHEad mestprodR .l diflsroriogpherbxyremphain-1-01, which
was oxigizrd it 8P hiQ, ARAGHINEORARRORY) IPNARVIC It IR Was CAMMEdIRSieR 3ith
(R)-3-aming-4-dimethylamino-butyric acid benzy! ester dihydro hIordeiﬁoPpro%L@e 4
(R)-4-cS G AT S Ao S R ASS 50 Lo B SVRATFRBIRbLS 1% BB RPBR By ester, which
was hydiagéndeeein-stePanErahsieangylamino)-butyric acid benzyl ester, which was hydrogenated

15 mstep 4.

Example 33
{S}-4-Dimethylamino-3-(16-phenyl-decanoylamino)-butyric acid

The title compound, m/e = 377.5 ([M+H]"), was produced in analogy with example 1,
steps 3 and 4. Thus, commercially available 10-phenyldecanoic acid was coupied in step 3 with
20 (S)-3-amino-4-dimethylamino-butyric acid benzy! ester dihydrochloride to produce (S)-4-
dimethylamino-3-(10-phenyl-decanoylamino }-butyric acid benzyl ester, which was hydrogenated
in step 4.

(S)-3-Amino-4-dimethylamino-butyric acid benzyl ester dihydrochloride was prepared in
analogy with (R)-3-amino-4-dimethylamino-butyric acid benzyl ester dihydrochloride (example
25 1), starting from Boc-L-aspartic acid 4-benzyl ester.

Example 34
(R)-4-Dimethylamino-3-[10-(4-fluoro-phenyh-decansyvlamino}-butyric acid

Step 1: To a solution of 9-bromo-nonanoic acid (7.00 g, 29.5 mmol) in toluene (10 mL)
was added triphenylphosphine (7.74 g, 29.5 mmol). The solution was sealed under nitrogen in a
30  pressure tube and heated at 110 °C for 18 hours. On reaction completion two phases were



(R)-349-(3,4-Dilluoro-phenoxy)-nonanoylaminol-4-dimethylamino-butyric acid  The title compound,
ink = 413.6 (EM-1-1]"), was produced in analogy with example 18, steps 1to 4. Thus,
3,4-difluorSpRENGY IWat4ikylated in step 1 with 9-bromo-I-nonanol, leading™®8 ff2009/054635
9-(3,4-difluoro-phenoxy)-nonan-1-ok which was og%i_zed in step 2 to 9-(3,4-difluorophcnoxy)-nonanoic
acid. This was coupled in step 3 with (R)-3-amino-4-dimethylamino-butyric acid benzyl ester
dihydrochloride to produce (R)-4-dimethylamino-349-(3,4-difluoro-phenoxy)- nonanoylaminol-butyric
acid beRbSFaster MRl HaORaYSHERaRe TSR U e Bde Prrsvel sbieh Has 2ot8fsbwEhs -33-
Example2én¢RB4-Biboethytaphinardd8-42 3 dp trfuarobpheitax§i}rib p araylabrinaldbutyidt acid The title
compoud. 1e & 473R (Y s e saradiced in anglogywith gxample 18, steps 1 to 4. Thus,

2,3,4-trifluorophenol was alkylatcd in step 1 with 9-bromo-1-nonanol; leading 5 to

9-(2,3,4-triflugro-phenagxy)-nonan-1-ol, which was oxidized in st to )
05 2 4 i o e b R R B RS RS0 4 mmob wes added
(R)-3-anftHEmvin ethgRR-isiorstiHe Bridshargyodster ahirsepsice thproplwe -

(R)-4-dishethfitaminobaadi(2 3.4 - tifuoraphenaxymabnasayamimihytyrivasiddenzyhestercwhich was

hydroQ%@t%I'epﬂglﬁtgﬂlﬂoz%%@mm&g?de {700 m% 5.64 mmoﬁ) was_add%ca ‘ ortionwdise to the rsfaction

10(R)-3-19-(Bipheny1-4-yloxy)-nonanoylamino1-4-dimethylamino- ric acl The title compound,
m/e = 4B BEIAM- R OWHE HIHEGEATIA 4RaGhT R SRAFHIE G )RS PR S AP Do RHERYI 4 o
was alkiiéitel] imastaguiddveit Subsomiosh-noddrd (deadih gyt @otiphenyd-dsdmaoplaranand-dhavhich was
oxigjzedingRiaR24Q - LoIDNGRY-41Y PXYRrARNARAIGARIL N RISNES SOURISHRSIER I, filtered
(R)-3-ami o-4-d|met£1y mino-but r% %%e#ﬁﬁt ester 1 dltg%drgﬁhlg%de tg o{du'ﬂe
(R)-4-cT R RRATAGE S LRI ARORAL] 1550 PP AP Oy AGE Bt LIS nasH BB Sahich was
hydrogehated)idestOpcno Examps P g, 19%) as a colourless oil.
(R)-3-[9-(3,4-Dimethoxy-phenoxy)-nonanoylamino]-4-dimethylamino-butyric acid The title compound,
m/e = 439.4 B 1} yowaspoddie@diincangibgyyiyiteeRample % 2ZD3staRs ¢ &7 4umblisoxalyl

3,4-di m@ﬁﬁﬁ)ﬂep hﬁ.ﬁ'? H{L‘%‘% %l 'ﬁﬁ'ﬁéi—j‘} iﬂcﬁ@_ﬁ/ —Jdll\?lﬂétah%lﬁflqm?xigd@ %@O%&?%ﬁ%}%ﬁgmmﬁh&ne (3

it R DR A ARBIG eI P (9he BBIGRTR SRS AR Sk b

dimethydamilzoxbutyritfacid GéAziastehdityydiscHlerieltohproducd (i) wadimEshylardino-349-

(3, 4-dinyethxyrRhgRexX o RanYIpIDpRUutyTiGAGId benzyl ester iwhichwaadragsnated in 25

step 4. %f%%!}e b%](R)-B—amino-ﬂr—dimethyiamino~bu§yric acid benzyl ester dihydrochloride. The
reaction mixture was stuted at room temperature for 16 h, then washed with water. The organic

20 layer was evaporated and the residue purified by preparative HPLC to afford (R)-4-

dimethylamino-3-[10-(4-fluoro-phenyl)-dec-9-enoyiamino]-butyric acid benzyl ester (100 mg,
24%), m/e = 483.4 ((M+H]".

Step 4: Hydrogenation of (R)-4-dimethylamino-3-[ 10-(4-fluoro-phenyl)-dec-9-
enoylamino]-butyric acid benzyl ester in analogy with example 1, step 4 produced (R)-4-
25  dimethylamino-3-[10-(4-fluoro-phenyl)-decanoylaminol-butyric acid, m/e = 395.2 ({M+H]".

Example 35
(R)-4-Dimethylamino-3-]10-(2-fluore-phenvl)-decanoylaminoe]-butyric acid

Step 1: To a solution of 9-decenoic acid ethyl ester (Tetrahedron 2063, 59, 7973; 500 mg,
2.53 mmol) and 2-fluorostyrene (617 mg, 5.05 mmol} in dichloromethane (12.5 mL) was added
30 dichloro(1,3-dimesityi-4,5-dithydroimidazol-2-ylidene)(phenylmethylene)
(tricyclohexylphosphine)ruthenium (107 mg, 0.13 mmol). The mixture was flushed with nitrogen
and sealed m a pressure tube, then heated at 40 °C for 18 h. After cooling and evaporation of the
solvent, the product was purified by chromatography (510, heptane—dichloromethane 3:1), to
afford 10-(2-fluoro-phenyl)-dec-9-cnoic acid ethyl ester (420 mg, 57%).



(R)-4-Dimethylamino-3-19-(4-trifluoromethyl-phenoxy)-nonanoylaminol-butyric acid  The title

compound, m/e = 447.4 ([M--HI), was produced in analogy with example 18, steps 1 to 4. Thus,
4A-trifluoromEth#t%BHéNSPwas alicylated in step | with 9-bromo-I-nonanot 30PEEERY 8054635

9-(4-trifluoromethyt-phenoxy)-nonan-1-ot, which wa _oxidized in step 2 to 944-
trifluoromethyl-phenoxy)-nonanoic acid. This was coupled in step 3 with (R.)-3-amino-4- WO
2009/132978PCTTEP2009/054635 -34- dimethylamino-butyric acid benzyl ester dihydrochloride to
produce (R)-&idethy mprisonsd (Crifilyoromagtoten dxgnctoraa syiahmipskitdrivadidbenzyl
ester, whieb vastftyshiogefated hrstopvds Bdard@eP&). lithium hydroxide solution (2 mL, 4 mmol).
5(R)-4-Ri InQ-3-19-(4- - - lapinoj-butyric. aci The title compound,
e - 4%553%%%?%‘%2‘;%%%%? T TS A Bl b S0
4-methSRPIBHBINGISASE SRAPEA T SR £kiRtco-Hio RT8C derearts Jeadintciomagnesivm sulfate,

9- (4 méfiifexsE pimehevapenanduid-afffond idh (AR oxieiibe dyih -step92etm B- (41 thEthid xys phieroxy)- nonanoic
acid. This was coupled in step 3 with (R)-3-amino 4 dimcthylamino-butyric acid 10 benzyl ester

dihé/dbrochltl)riSBsfgs_p ;gcius@gﬁzwmm &ammeg-i%(gmaf»%zgmﬁm@aoml yiamingl-butyric
acid be r. W ro In ste X e . )
(D R P IR SCheced with (R Saminente e
429.5 ([Winathy s Broaiscsad haralsgienib elnsineds leslingie (fo4-dmehraptealehlftwas

alkylate@ fhsiep dhevith) Skardmodyhanmodbieading io Sen@aphthalen-1-yloxy)-nonan-I-ot, which was
oxidized in step 2 to 9-(naphthalen-l-yloxy)- nonanoic acid. This was coupled in step 3 with

(R)}@-amino-4rdimethylaminarityicracid hanayhastes.diydrochigsidetoprodyces.
(R)-4-digﬁ%}g@éﬁ%@@%‘@g’éﬂg@a‘e”ﬂ; _Io>1< )- nonanoy ml’nol-?_uiyric aaid b néél ?%fr, which was
hydroger]a?’é In step 4. xamf))IZQ”EBU )- ?Blrﬁ@hylam?ﬁ%- (1 26?1%%0?@ Hi % ‘f}ramino)-butyric
acid  tHecHEHBmpBuld; HrEve womTreidap nadepirsddedain aeidlonis wilP eRdiidiels), steps 1 to
4. Thus, phenol was alkylated in step 1 with 11-bromo- 1 -undecanol, leading to 11-
phenoxy-undecan-l-oL, which was oxidized in Biaymd 361 -phenoxy-undecanoic acid. This was 25
coupled in step 3 with (R)-3-amino-4-dimethylamino-butyric acid benzyl ester dihydrochloridc to

produce (R)-4Rlijmetidatminensiic phenexg-undeaangyiammnobuiniciasich R Sstaavhich was
hydrogenated in step 4.

15 The title compound, m/e = 405.4 ((M+H]"), was produced in analogy with example 33,
steps I to 4. Thus, 9-decenoic acid ethyl ester was reacted in step 1 with 2,5-dimethylstyrene,
leading to 10-(2,5-dimethyl-phenyl)-dec-9-enoic acid ethyl ester, which was hydrolyzed in step 2
to 10-(2,5-dimethyl-phenyl)-dec-9-cnoic acid. In step 3, this was converted to 10-(2,5-dimethyl-
phenyl)-dec-9-enoyl chloride, then reacted with (R)-3-amino-4-dimethylamino-butyric acid

20 benzyl ester dihydrochloride, ieading to (R)-4-dimethylamino-3-[10-(2,5-dimethyl-phenyl)-dec-
9-enoylamino]-butyric acid benzyl ester, which was hydrogenated in step 4.

Example 37
{R)-4-Dimethylamino-3-[10-(2,6-dimethyl-phenyl)-decanoylamino}-butyric acid

The title compound, m/e = 405.3 ((M+H]"), was produced in analogy with example 34,
25 steps 2 to 4. Thus 2,6-dimethylbenzaldehyde was reacted in step 2 with (8-carboxy-octyl)-
triphenyl-phosphonium bromide, leading to 10-(2,6-dimethyl-phenyl)-dec-9-enoic acid. In step
3, this was converted to 10-(2,6-dimethyl-phenyl)-dec-9-enoyl chloride, then reacted with (R)-3-
amino-4-dimethylamino-butyric acid benzyl ester dihydrochloride, leading to (R)-4-
dimethylamino-3-{10-(2,6-dimethyl-phenyl)-dec-9-enoylamino]-butyric acid benzyl ester, which
30 was hydrogenated in step 4.



WO 2009/132978PCT/EP2009/054635 Example 31

(R)-4- Dlm%gley%(r)gmo 38(9 phenoxy-nonanoylamino)-butyric acid  The title ccr%Feppound m/e = 379.4

([AV1H-H]+),"Was /6?8%ced in analogy with example 18, steps 1 to 4. Thug %ﬁéﬁgﬁcylated in

step 1 with 9-bromo-I-nonanol, leading to 9- 5 pheggxy-nonan-I-ol, which was oxidized in step 2 to
9-phenoxy-nonanoic acid. This was coupled in step 3 with (R)-3-amino-4-dimethylamino-butyric acid
benzyl ester dihydrochloride to produce (R)-4-dimethylamino-3[9-phenoxy-nonanoylaminokbutyric acid
benzyl ester, which was hydrogenated in step%é»é& 32
10(R)-4-Dimethylamino-3-(10-phenyl-decanoylamino)-butyric acid The title compound, m/e = 377.3
(IM-LI-11), was (BbduEaetislambes foit0cdampiboryskhes BlaferanaramisembudyeigIBeid ailable

10-phenyldecanoic acid was coupled in step 3 with (R)-3-amino-4-dimethylamino-butyric acid benzyl
ester dihydrétiddrittectopraducen(Ry=40AingMyldnine«3- (k0dphenyi-gedappwarminaypitysic acid
?Se)nzyég?e?ﬁ? Wy mchﬁﬁ@@tﬂ’@’%%?%éﬁg f‘cﬂ@p\ﬂ’)&sﬁ%m%%éc p 1 wfiht 4-methoxy styrenc/: 3775
noylamino aci itle pound, m/e

(A G G A 8 ErChAgS M M BBl RN Bdalable
10- pherﬂ/luéé%:m@amma@fébdme%n@w@ Mthsm (5 yiBsaminosdvditaetieylAntihosbtyie acid
benzyl 9§@@ygthyw%atgn%1tﬁaaéo&m&§atéd leqtﬂaylmmo?:@ YhEREAOHRMIENP)-butyric
acid bngﬁ’Z t(%rr\%l}];\{: )Y Opaﬁdrqg%n 1meth?tr#??%? '&B 4 d| eth %ml%%% Cy5|c acid

benzyl ester ydroc oride was prepa n |me utyrlc acid
benzy| EEFEMRIGEABdEiE %ﬁﬂléﬁ@l}”&@%@#Zﬁﬁﬁ%éakﬁﬁélba‘fmt‘hmd 4-benzyl ester. Example
34 (R)-4-Dimethylamino-3-[10-(4-fluoro-phenyl)-decanoylaminol-butyric acid Step 1: To a solution
of ®bromo-nonanoic acid (7.00 g, 29.5 mmol)irapipkrit¥(10 mL) was added triphenylphosphine (7.74
g, 29.5 mmol). The solution was sealed under nitrogen in a 30 pressure tube and heated at 110 C for

18 hours. On regrjicnERRGIONNVOSPIASASpHERAIMND 200/ 1ReRA8RA0N BIRROAGAGRAE35 observed.
The toluene top layer was decanted from the crude product which was washed with toluene.

(8-Carboxy- m{%h'éﬂ%lﬁﬁé{hﬁmqmﬂm ?[@f@%ﬁ}%&% BlonaseRainedowhigh wasdirestly used in

he n I 41
the exgtgttgq to 4mlahu<; % eé:%ng}(/:eamd et }ﬁ gvtcr was rcacted m step 1 with 1-vinylnaphthalene,

ieading to 10-(naphthalene-1-yl)-dec-9-enoic acid ethyl ester, which was hydrolyzed in step 2 to

15 10~(naphthalene-1-yl)-dec-S-enoic acid. In step 3, this was converted to 10-(naphthalene-1-yl)-
dec-9-enoyl chioride, then reacted with (R)-3-amino-4-dimethylamino-butyric acid benzyl ester
dihydrochloride, leading to (R)-4-dimethylamino-3-[ 10-(naphthalene-1-yl)-dec-9-enoylamino -
butyric acid benzyl ester, which was hydrogenated in step 4.

Example 40
20 (R)-4-Dimethylamino-3-{10-(4-trifluoromethyl-phenyl)-decanoylamino-butyric acid

The title compound, mv/e = 445.1 ([M+H]"), was produced in analogy with example 353,
steps 1 to 4. Thus, 9-decenoic acid ethyl ester was reacted in step 1 with 4-trifluoromethylstyrene,
leading to 10-(4-trifluoromethyl-phenyl)-dec-9-enoic acid cthyl ester, which was hydrolyzed in
step 2 to 10-(4-trifluoromethyl-phenyl)-dec-9-enoic acid. In step 3, this was converted to 10-(4-

25  trifluoromethyl-phenyl)-dec-9-enoyl chioride, then reacted with (R)-3-amino-4-dimethylamino-
butyric acid benzyl ester dihydrochioride, leading to (R)~4-dimethylamino-3-{ 10-(4-
trifluoromethyl-phenyl)-dec-9-enoylamino]-butyric acid benzyl ester, which was hydrogenated
n step 4.



Step 2: Sodium hydride (600/u dispersion in mineral oil; 0.65 g, 16 mmol) was added 5 portionwise at
room temperature to a stirred solution of (8-carboxy-octyl)-triphenylphosphonium bromide (2.8 g, 5.6
mmol) in t&t%ﬁ@%&?ﬁ?% (30 mL) at room temperature, then after 1 hour ﬁﬁaﬁgf)@ﬁ%ﬁﬁﬂyde (700
mg, 5.64 mmol) was added portionwise to the reac ton mixture and the solution stirred for 2 days at
room temperature. On reaction completion, water (10m1) was added and the solution acidified to pH 3
with concentrated hydrochloric acid. The 10 product was extracted with ethyl acetate, the organic layer
dried over magnesium sulfate, filtered and evm.-ﬂhromatography (SiO2, heptane-ethyl acetate
4:1) afforded 10-(4-fluoropheny1)-dec-9-enoic acid (280 mg, 19%) as a colourless oil. Step 3: A
solution of 10-(4Rhkrbidipieshyirainegdmtit8up rpacheny b T anmdiminelybehioéceid. 11 mL, 13
mmol), and N,N-dimethylformamide (one drop) in dichloromethane (3 15 mL) was stirred at room
temperature The 2itiouosppoendvotatite 3AtRRUWES jemoved by distillatidogto wifbrgkample 353,
10-(4-fluera-pheay e o rennyl chlprids, Tizwasedissolved dp AighiosomeiRang.eflaging
N,N-diisopropylethylamine ﬁlﬁo g, 1.04 rggol) I\/as added dropwise, followed by
(R)3-al RIS ARG PR O BER FEIE B SLer g TSR A e Fesieh arriftite was
stirred dluornterypedatdiecionc & hil. theviewastoe withcwatercT e brganic@oplyenlasevaporated
3_nd t&%@p@iﬂ&ig&ﬁ(ﬁfﬁYe@E@&ﬁ{ﬁtwwLﬁgﬁﬁ@ﬂﬁ%WJmmo~bu_’zyréc ac idl berizyl ester 249%)
imethylamino- -(4-flugro- y1):dec-9-enaylami ric ac zyl ester (100 mg, 0),
mie = 4 )ﬁ&ﬁl\c}ﬁég% gf@g%ﬁ éé“éiﬁrélﬁohﬁ’ %ﬂéﬁ’?ﬂ r%ﬁ#ﬁ%%(i}' '1%@8,({ SHUSH %ﬁ@ﬁn i-dec-9-
enoylapkbasdibaEyl seisyy MastB rAsAYArsgPwiat éxipte 1, step 4 produced (R)-4- 25
dimethylamino-3410-(4-fluoro-phenyl)-decanoylaminokbutyric acid, m/e = 395.2 ([M-FH1). Example
351(R)-4-Dimethylamino-3-[10-(2-fluoro-phenyBzdegaiegddamino]-butyric acid Step 1: To a solution
of 9-decenoic acid ethyl ester (Tetrahedron 2003, 59, 7973; 500 mg, 2.53 mmol) and 2-fluorostyrene
(617 mg, 5.0 Ry o s Denametiang (h2aednkd MahiadfaddMethylamino-butyric acid
dichloro(1,3-dimesity1-4,5-dihydroimidazo |-2-ylidene)(phenylmethylene)
(tricyclohexytphogpbingsihanivwm @ng(g%%mkbs gﬁa%m@at&ﬁ%ﬂxmwwmﬁ'wen and
sealed in a‘%essutf tu(l:j)ze tmw t 40 C for 18 h. After cool;)ng_ar;%aeryaporatlon of the solvent,
the prodiet wdS Huhe b%/ 8‘&?38&@5’ 05 et et or SHHB M ARE %1y 95 8 ord
10-(2-fitrerbepiiephdsoles Suarivicrzidid bidhestet (420 g BTo5phensD-dec-9-enoic acid. In step 3,
20091132978PGTAER20091054838 33 r0-phSheD 2T 0 2 SOWHRR Qi 4 Qi@ flugre-phanyidec-9-enoic

acid ethyl ester (420 .mg, 1.44 mmol) in.tetrahydrofur mL) was added 2 M aq, lithium hydroxide
oot S R T U it e R e o s . hen
partitiodéaserisarot M Eqhydidbsetesedlsengtitnsideatii laeetaie aridebengahstietyshivls dried
over magnréesidimgesulfaie ibditiered, and evaporated, to afford 10-(2-fluoro-phenyl)-dec-9-enoic acid
(250 mg, 66%). Step 3: In analogy with example 34, step 3, 10-(2-fluoro-phenyl)-dec-9-enoic acid

was converted to 10-(2-f|uoro-phenyl)-dec-Q-%QN%ﬂM[ﬁe, then reacted with (R)-3-amino-4-
dimethylamino-butyric acid benzyl ester dihydrochloride, leading to (R)-4-dimethylamino-3-[10-

(2;{ oro-pheny0-gec:9anoylaminal-butyric acid berizyl ester. 10Step.4: Hydrogenation of

(R Puﬂjf-dimethylam n ‘%%Fff)"‘éh r'lfjgoi}lol]]p?rlléétr@% Lk -egn%ﬁa(rihei%aoqﬁ%ﬁ}g ?}:?{dl éfe%czflc le‘gter in analogy

with example. | 1P prodeee () et ARG 2 A G Sheny) dasanoptaminl-butyric
phosphonium bromide, in analogy with example 34, step 2, produced 10-(thiophen-3-yl)-dec-9-

enoic acid.

Step 2: In analogy with example 34, step 3, 10-(thiophen-3-yl}-dec-9-enoic acid was
25  converted to 10-(thiophen-3-yl)-dec-9-enoyl chioride, then reacted with (R)-3-amino-4-
dimethylamino-butyric acid benzyl ester dihydrochloride, leading to (R)-4-dimethylamino-3-[10-
{thiophen-3-yl}-dec-3-enoylamino]-butyric acid benzyl ester.

Step 3: Triethyisﬂane (0.23 mL., 1.43 mmot} and trifluoroacetic acid (0.21 mL, 2.9 mmol}
were added to a solution of 4-dimethylamino-3-(10-thiophen-3-yl-dec-9-enoylamino )-butyric
30 acid benzyl ester (67 mg, 0.14 mmol) in toluene (& mL). The reaction mixture was stirred at

room temperature for 12 hours after which time the solution was added to cold saturated ag.



Example 36 (R)-4-Dimethylamino-3110-(2,5-dimethyl-phenyl)-decanoylaminol-butyrie acid 15The title
compoundwrz)ile = 405.4 ([M-4U), was produced in analogy with example 35 styg?s 1to 4. Thus,
9-decenoic ac%meg{ﬁ%gggter was reacted in step 1 with 2,5-dimethylstyrenel,] ‘Féré\ 380?6034635
10-(2,5-dimethyl-phenyl)-dec-9-enoic acid ethyl estgy, which was hydrolyzed in step 2 to
10-(2,5-dimethyl-phenyl)-dec-9-enoic acid. In step 3, this was converted to 10-(2,5-dimethyl-
phenyl)-dec-9-enoyl chloride, then reacted with (R)-3-amino-4-dimethylamino-butyric acid 20 benzyl
ester dip&%}%%ﬁﬁ)@%g&mﬁt%ﬂ The aqueous phase was separated and éxtracted twice with

(R)-4-dinetoytancihen84T0e(205atinedthytqniesny Brel d oo domoyl amimekivutywicfaeidihensyhester, which
\(Aéa)s4m|gg&%ﬂ?5% IRy 2‘&%&&2@&%6 d_?@'%c’lﬂlnethylamino-?s-(iO-E:hiophcln-bB~ I~decéaén8 l%néi?ﬂ)e—lgg%ré)co d. mie
-4-Dim amino-3-[10-(2,6-dimethyl- -decanoylaminol-butyrie aci | und,

= 405.3%[@&%}3%?3&%@%&%% W%ﬁé?g%g mx atnple 34, 25 steps 2 to 4. Thus
2,6-dimethylbenzaldehyde was reacted in step 2 with (8-carboxy-octyl)- triphenyl-phosphonium
bromide, leadisg-fo Hod ssiimbindimtBrimaecJolisiaonken- cIngyilenias Chraiadith
10-(2,6‘dinagthegtephenyl)des-9:aneydpitadideidhenpeduad WRAR)nEthylamino-3-(10-thiophen-
amino-4JRUMATIRIMIGAC enavesiendydighioride, leading to (R)-4-

dimethylamino-3410-(2,6-diméthyl-phenyl)-dec-9-enoylamino]-butyric acid benzyl ester, which 30 was

hydrogenated in step 4. WO 20091132978PC. /EPZPOA? 054635 -38- Example 38
(R)-4-Dimethylamino-3-[10-(4-methoxy-phen5§-§ec§nvy%a—x LDi minol-butyric acid The title compound, m/e =
407.3 ([M+H] ), was irodqced in analogy with example 35, steps 1 to 4. Thus, 9-decenoic acid ethyl
ester was reacted ste G Iemisged b Hraeo S adkslee iy Yhpinekingxyip Rl 1)-dec-9-cnoic
acid ethyl ester, which was hydrolyzed in step 2 to 10-(4-methoxy-phenyl)-dec-9-enoic acid. In step 3,
thidvas conVdwrédlesamuauntbioxyphicny ()\etlo)eneyreniide intronlagactdd wigmple 43,
(R)-3-asnine-Hidimathaminehuysiersiddenay esteesinvdiochiondeiteddiBehii v-octyl)- i
(R)-4-dimethylaminQ-3-[10-(4 hoxy-phenyl)-dec-9- enoylamino]-butyric acid henzyt ester, whic
e g%%g YRS %5%% E@@%&ﬂggﬁ@%@ i &*&f&m&ox AMIRol &eymg ad be f% FEL
(R)-4-DiFASHRASFHiFDS-(10-Mmaharsh-degrteeadshigritofsayercsdiavith (Ragdtitizeripound, m/e =
4274 (fitnthy wraiprosyciedhidanalog e withdéxample @ stpdiddeod R hudifdetendie acidethyl
estar wes JeaatRdon tapil s LyibyinaRuNBlR0S. (RA809:40 G raRR e Gehorbl A g gnote acid
ethyl ester, v%hkch was rH r Jy§edddn step 2 o . o ,
methylammo-3- -C().., -difluoro-phenyl}-dec-9-enoylamino}-butyric acid benzyl ester with
triethylsilane~trifluoroacetic acid produced 4-dimethylamino-3-(10-thiazol-5-yl-
decanoylamino)-butyric acid benzyl ester, which was hydrolyzed in step 4.

Example 45
20 (R)-4-Dimethylamino-3-(6-phenyl-hexanoylamino)-butyric acid

The title compound, m/e = 321.3 ([M+H]"), was produced in analogy with example 1,
steps 3 and 4. Thus, commercially availabie 6-phenylhexanoic acid was coupled in step 3 with
(R)-3-amino-4-dimethylamino-butyric acid benzyl ester dihydrochloride to produce (R)-4-
dimethylamino-3-(6-phenyl-hexanoylamino)-butyric acid benzyl ester, which was hydrogenated

25 instep 4.

Example 46
(R)-4-Dimethylamino-3-(7-phenyl-heptanoyiamine)-butyric acid

The title compound, m/e = 335.4 ((M+H]"), was produced in analogy with example 1,
steps 3 and 4. Thus, commercially available 7-phenylheptanoic acid was coupled in step 3 with
30 (R)-3-amino-4-dimethylamino-butyric acid benzyl ester dihydrochloride to produce (R)-4-



15 10-(naphthalene-1-34)-dec-9-enoic acid. In step 3, this was converted to 10-(naphthalcne-1-y1)-
dec-9-enoyl chloride, then reacted with (R)-3-amino-4-dimethylamino-butyric acid benzyl ester
dihydrochlé’ﬂ&g??@ga?ﬁﬁ to (R)-4-dimethy lamino-3-[10-(napht hatene-1-y ¥ f-4&E¥EA54Hnino]-
butyric acid benzyl ester, which was hydrogenateg{j‘iﬂ step 4. Example 40
20(R)-4-Dimethylamino-3410-(4-trifluoromethyl-phenyb-decanoylaminol-butyric acid  The title
compound, mie = 445.1 ([M-I-HI), was produced in analogy with example 35, steps 1 to 4. Thus,
9-deccrbRSHEIR B édteP Ay rosBtaRP i astany 1- RtH 8- 8580 BroRYS SRSt FEiHE. Teudigragenated
10-(4-triflsoeprhethyl-phenyl)-dec-9-enoic acid ethyl ester, which was hydrolyzed in step 2 to
10-(4-trifluoromethyl-phenyl)-dec-9-enoic acid. In step 3, this was converted to 10-(4- 25
trifluoromethyl-phenyl)-dec-9-enoyl chloride, thgn £gaeted with (R)-3-amino-4-dimethylaminobutyric
acid benzyl ester dihydrochloride, leading to (I'?'STZl-igigrﬁ'é't'ﬁylamino-3410-(4-

trifIuoromethyl-pheny%lggtg&-ﬁ?%ﬁmﬂ%g&g&%ﬁ%ﬁﬁ&%}&?ﬁ%;1O\Q/_}gﬁgwgg g}idrogenated in step 4.

WO 2009/132978PCT/EP2009/054635 -39-

(R)-4-Dimethylamino-3-110-(3-fluoro- y)-decanoylaminpl-bytyric acid ~‘The title compound, m/e
e (v L A B ST e M S g 08 ST el
ethyl estetif4s Teasteermsteis byiaiBilacrobemdaearagingbrasioyalitisy stgheémyith-tee 39-enoic
acid ethyhesterdivhichywashydiolyzes:in stapy? a4y didontsplaemyndaac8-gnoic acid. In step 3,
this wag conyerted to 10g(34fluoros -dec-9r enoyl chloride, then reacted witl _
(R3S R SR R SR RS b rogematea
tolo-(3-#ud8- fhenyl)-dec-9-enoylaminoj- butyric butyric acid benzyl ester, which was hydrogenated in
step 4. 10Example 42 (R)-3,110-(2,3-Difluoro-pheny1)-decanoylaminoi-4-dimethylamino-butyric acid
Thibtitle compound, m/e = 413.3 ([M-{-HI), waExamaed8 in analogy with example 34, steps 2 to 4.
Thus 2,3-difluoroberizaidehyde was reacted in step 2 with (8-carboxy-octy1l)- triphenyl-phosphonium

bromide, leading to 1@ §2BDdkfleraphianyd-oepiterioorsityia:nien Bblb Hisivias converted to
10-(2.3-difluoro-phenyl)-dec-9-enoyl chloride, then reacted with (R)-3- amino-4-dimethylamino-butyric
acid benzy! esfgr gibydrachlandeydeadingsto RefA-), was produced in analogy with example 1, steps
dlmeth)gamén -_,1?,}41110- Zfﬁ%-dlﬂu(ci 0-| heln%ll)-gecﬂ&epo Iamlnqlﬂaut ric aci enz%/I ester WQC was
hy drogen?gie é?in Sl%%,p NEICK p?g gsgu able Y-phenylnohanoic acid was coupled m step 3 with (R)-3-
20(R)-ADintethgigtind Bu@mo-mioplkasis Bendet asiey Rifvidschlyfe tagodustdp-f- Reaction of
3-thjophignegatamiatdeliydenwiih-(8eaboxy-actyditiirheny phospboriumibaride Ja-apaiegy; with
example. 34, step 2, produced 10-(thiophen-3-y1)-dec-9- enoic acid. Step 2: In analogy with example
34, step 3, [ 0-(thiophen-3-y1)-dec-9-enoic acid was 25 converted to 10-(thiophen-3-y1)-dec-9-enoyl
chloride, then reacted with (R)-3-amino-4- dimethylaming@-butyric acid benzyl ester dihydrochloride,
leading to (R)-4-dimethylamino-3410- (thiopM-Q-enoylaminol-butyric acid benzyl ester.

(R)-4-Dimethylamino-3-(9-pyridin-3-yl-nonanoylamine)-butyric acid

The title compound, m/e = 362.3 ([M-H]"), was produced in analogy with example 1, steps
20 3 and 4. Thus, 3-pyridinenonanoic acid (US Patent No. 4632925) was coupled in step 3 with (R)-
3-amino-4-dimethylamino-butyric acid benzyl ester dihydrochloride to produce (R)-4-
dimethylamino-3-(9-pyridin-3-yl-nonanoylamino)-butyric acid benzyl ester, which was
hydrogenated in step 4.

Exampie 50
25 (R)-4-Dimethylamino-3-(11-phenyl-undecanoylamino)-butyric acid

The title compound, mv/e = 391.5 ([M+H] "), was produced in analogy with example 1,
steps 3 and 4. Thus, commercially available 11-phenylundecanoic acid was coupled in step 3
with (R)-3-amino-4-dimethylamino-butyric acid benzyl ester dihydrochloride to produce (R)-4-
dimethylamimo-3-(11-phenyl-undecanoylamino)-butyric acid benzyl ester, which was

30  hydrogenated in step 4.



Step 3: Triethylsilane (0.23 mL, 1 43 mmol) and trifluoroacetic acid (0.21 mi,, 2 9 mmol) were added

to a solution of 4-dimethylamino-3-(10-thiophen-3-yl-dec-9-enoylamino)-butyric 30 acid benzyl ester
(67 mg, 0. 8113 Bluene (8 mL) The reaction mixture was stirred at rBEREBHWAIEERE for 12
hours after which time the solution was added to cgld saturated ag. WO
2009/132978PCT/EP2009/054635 -40- sodium bicarbonate solution. The aqueous phase was
separated and extracted twice with dichloromethane. The combined organics were dried over
magnesium sulfate, filtered and concentrated ¥xaaepig i afford
4-dimethylamino-3-(10-thiophen-3-yl-decanoylarnino)-butyric acid benzyl ester (74 mg), m/e = 473.3
([M+HI) 5Step 4: HyBelySisnofthydamdtoyfa (i ol iDdbinehanyBapkidesdnnytdeini)-butyric acid

benzyl ester, in analogy with example 35, step 2, produced
ﬁ)é—)dime_thwtamﬁnla-_&ﬁi&ﬁh&ﬂﬁ@ﬁ; %m@mﬂﬂﬁmw@ﬂgﬁiﬁ&@%ﬁ%— %ﬁﬁ-&xﬁ%iﬂn-s@fﬁ;nple
-4- -3-(10-thiazol-5-yl-decano ino)-butyric aci itle compo e=
34,3 (gM?%@?ﬁDﬁ*fJ?%%?g%éé%éﬂx e o e R
thia2 ole’SERURB kAR ulewas-RedrtiscPrdshepay hats dlbsimntosisdy 19-nriheayRptosphonium
bromideliteetdivigroindB-{{hlapbti5-ydPpdtena:D-daoinactttin stepd2bdhis Wask o Heehto 10-(
thiazol-fl)glecif:&AQudchloride, then reacted with (R)-3-amino-4- dimethylamino-butyric acid benzyl
ester dihydrochloride, leading to (R)-4-dimethytamino-3410-

15(2,3-difluoro-phenyl)-dec-9-enoylaminol-butyric aci]d bcnzyl ester. In step 3, reaction of (R)-4-
dimethylamino-3410-(2,3-difluoro-phenyl)-decﬁ%inokbutyric acid benzyt ester with
triethylsilane-trifluoroacetic acid produced 4-dimethylamino-3-(10-thiazol-5-y1- decanoylamino)-butyric
acid benzyl estSOVIRHEMEAY RN a4 {5-alhepyl-psatrigny kb utyrylamino]-butyric acid
20(R)-4-Dimethylamino-3-(6-phenyl-hexanoylamino)-butyric acid  The title compound, ni/e = 321.3
(IMPHr ), wasSsibduzedivmaarets (Wit dxasipien smpsRlrid 228 mgs, commeltially aidaildble
6-phenyltiexaneitsadidivasoonpisslinstepcdovitiy, (RFSaminp dimathdapineruie acidihenzyt
ester dikydr ' o imethylamino-3-(6-phenyt-hexangylamino)-butyric acid benzyl
cater. ST bR SRR T S
(R)_4_Dﬁﬁi@ﬂyﬁgﬁiﬁ%@gg(ﬂgﬁ}@r}y%é&gﬁgmahm@a@lﬁ§ﬁ@g@mwas added and the reaction mixture

evaporated. Chromatography (SiO,; heptane—ethyl acetate gradient) produced 4-(5-phenyl-
15  pentyloxy)-butyric acid (32 mg, 3%) as a colourless oil.

Step 2: Amide coupling of 4-(5-phenyl-pentyloxy)-butyric acid with (R)-3-amino-4-
dimethylamino-butyric acid benzyl ester dihydrochloride in analogy with example 1, step 3 led
to (R)-4-dimethylamino-3-[4-(5-phenyl-pentyloxy)-butyrylamino}-butyric acid benzyl ester.

Step 3: Hydrogenation of (R)-4-dimethylamino-3-[4-(5-phenyl-pentyloxy)-butyrylamino]-
20 butyric acid benzyl ester in analogy with example 1, step 4 produced (R)-4-dimethylamino-3-[9-
(2-fluoro-phenoxy)-nonanoylaminol-butyric acid, White solid, m/e = 379.5 ([M+H]").

Example 53
(R)-4-Dimethylamino-3-[6-(3-phenyl-propoxy)-hexanoylamino]-butyric acid

The title compound, m/e = 379.4 ({M+H]"), was produced in analogy with example 1,

25 steps 1 to 4. Thus, 1,6-hexanediol was alkylated in step 1 with 1-bromo-3-phenyipropane,
leading to 6-(3-phenyl-propoxy)-hexan-1-ol, which was oxidized in step 2 to 6-(3-phenyl-
propoxy)-hexanoic acid. This was coupled in step 3 with (R)-3-amino-4-dimethylamino-butyric
acid benzyl ester dihydrochloride to produce (R)-4-dimethylamino-3-[6-(3-phenyl-propoxy)-
hexanoylaminoJ-butyric acid benzy! ester, which was hydrogenated in step 4.



The title compound, m/e = 335.4 ([M+HI], was produced in analogy with example 1, steps 3 and 4.
Thus, commercially available 7-phenylheptanoic acid was coupled in step 3 with 30
(R)-3-amin%/33§ﬂ?é?ﬁ%5mino-butyric acid benzy1 ester dihydrochloride to'ffrédda@: 435w o
2009/132978PCT/EP2009/054635 -41- dimethylawgg::%-(?-phenyI-heptanoyIao)-butyric acid benzyl
ester, which was hydrogenated in step 4. Example 47
(R)-4-Dimethylamino-3-(8-phenyl-octanoylamino)-butyric acid 5The title compound, m/e = 347.4
([M-H]), was produced in analogy with exampl@&&%éﬁ% and 4. Thus, commercially available
8-phenyloctanoic acid was coupled in step 3 with (R)-3- amino-4-dimethylamino-butyric acid benzyl

ester dihydrochloriBe-felproeiivdagring-Hiihrathgtethiyio3-(@spheoylassinapprarynimoddidtyric acid benzyl

ester, which was hydrogenated in step 4. 10Example 48
(R)-4-Dimeth§tepmine-So(Stpheriyl-tanandylamino)ugric 8sid mméheidaitompotiichynie (7861.5
GM-b117), was mgﬂ,c%@d'pm?@eﬁ mmeﬁéﬂ%r%a%mé r@f}gg@; M@ &Oa@mﬁg&%ﬁlyh%}{s“&gke'e

9-phenylngnanoic acid was coupled in step 3 wit )-3- amino-4-dimethylamino-butyric acid benzyl
ester diﬂk}ng@ﬁIWtﬁt P ORUEE BRY RS B0gi ietn sV e oY Bhen)l- Ab a8y R ARSI Sty ric acid
benzyl estetiowhichbias, Hydrogenatethim stéfutk, BXamplembevaporated. Chromatography (Si0,;
(R)-4-Diyatndasiprads(@Pyridiendr pro@naaoy @R MGG Igh VIR SCOMPAUEs Meg362.3
QM-HI)H%}\?S I’OdL? elgl/in_af; og ﬁ’&ﬁ%ﬁ??ple I, steps 20 ang%. Thu%, 3-pyridinenon%§gré%acid (Us
Patent NO. 465293 ) Wgsmcoup e&l In step’3’'with (R)- 3-amino-4-dimethylamino-butyric acid benzyl
ester dihydrochloride to produce (R)-4- dimethylamino-3-(9-pyridin-3-yl-nonanoylamino)-butyric acid
benzyl ester, Sh¥ieh WS BYIGER&RN 1SRG 20 TERHBREA5 1. 264 mg, 6.6 mmol) was added at 0
25{8)-4"-0itnaethg&hmintnof%—phhph@hyhu]_r@é@angyﬁamilﬂﬁ)nbl@lﬁwiem&dfhﬁntﬁie(sc&mﬁo}mm N}I‘@ =391.5
(IM-E1-4], waspradugad 8 Anal9ay Mithexample lySIaRs %Q@%M&%nﬁ?ﬁmﬂﬂfeﬁaﬂﬁe@"ab'e

yla

estor A LB LN 0a (3o e BT RBTFARBS (L2 EHy o ARG o acid
benzyl sstetiowhiehaliawed to reach room temperature over 16 h, then partitioned between water and
ethyl acetate. The organic layer was washed with brine, dried over sodium sulfate, filtered, and
15 evaporated. Chromatography (Si0O,; heptane—ethyl acctate gradient) produced 2-(9-
phenethyloxy-nonyloxy)-tetrahydro-pyran (898 mg, 39%). Colourless oil, m/e = 366.2
(IM+NH.] ).

Step 3: A solution of 2-(9-phenethyloxy-nonyloxy)-tetrahydro-pyran (890 mg, 2.55 mmol)
in acetic acid/tetrahydrofuran/water 4:2:1 (23 mL) was stirred at 45 °C for 4 h. After evaporation,
20 the residue was purified by chromatography (S10,; heptane—ethyl acetate gradient), affording 9-
phenethyloxy-nonan-1-ol (313 mg, 76%). Colourless oil, m/e = 265.3 ([M+H]").

Step 4: Oxidation of 9-phenethyloxy-nonan-1-ol in analogy with example 1, step 2 gave 9-
phenethyloxy-nonanoic acid. White solid, m/e = 277.4 ([M-H]").

Step 5: Amide coupling of 9-phenethyloxy-nonanoic acid with (R})-3-amino-4-
25 dimethylamino-butyric acid benzyl ester dihydrochloride in analogy with example 1, step 3 led
to (R)-4-dimethylamino-3-(9-phenethyloxy-nonanoylamino }-butyric acid benzyl ester. Light
yellow oil, m/e = 497.5 ([M-+H] .

Step 6: Hydrogenation of (R)-4-dimethylamino-3-(9-phenethyloxy-nonanoylamino)-
butyric acid benzyl ester in analogy with example 1, step 4 produced (R)-4-dimethylamino-3-[9-
30 (2-fluoro-phenoxy)-nonanoylamino}-butyric acid. White solid, m/c = 405.6 ((M-H] ).



30 hydrogenated in step 4. WO 2009/132978PCT/EP2009/054635 -42- Example 51
(R)-4- Dlmet(glamlno -3-(12-phenyl-dodecanoylamino)-butyric acid  The title compound, m/e = 403.6

(IM-1-1]i, we BIE4EES in analogy with example 1, steps 3 and 4. Thus, OHEEREEMYF 4 AHilable

12-phenyldodecanoic acid was coupled in step 3 wjth (R)- 5 3-amino-4-dimethylamino-butyric acid
benzyl ester dihydrochloride to produce (R)-4- dimethylamino-3-(12-phenyl-dodecanoylamino)-butyric
acid benzyl ester, which was hydrogenated in step 4. Example 52
(R)-4-Dimethylamin0-3-14-(5-phenyl-pentyloxy@iﬁéwaéninol-butyric acid 10Step 1: Sodium hydride
(60% dispersion in mineral oil, 228 mg, 5.7 mmol) was added to a solution of sodium
4-hydroxybutyr&fe-f600meghviazsinmio (B3N kiedihptiepiforhantwiaminoe Fhetaactoilwas heated at
60C for 1 It, then (5-bromopentyl)-benzene (1.15 g. 5.08 mmol) was added, then after 3 weeks 1 M ag.
hydrochloric Bhidtsrictiemwad added 208, thgveatlipnumigioeuevéposates Chiamategsaphy (Sio2,
heptan | acet r pro He g %, as a
colour §;§1‘§§ e e e I E%‘é&%“%{%dﬁﬁ éé@%a&%’n

dimethy FEAFARGIBIRYFE a b BAZy| &a@?@i?ﬁyﬁ% wﬁenﬁ?ﬁa%a@ whiprieg Séh3led to
(R)-4- dnhenwlammmamwmwmemwwﬁmmwaafmoﬂbpwwwdmw ester’-(3- Step 3:
Hydrogghati %%M&{ﬁ?—thﬁ'ﬁwc%%%ﬁ%' quwg bbﬁ}é{wﬁf?w%ﬁ’o%ﬂ&% aqigl benzyl

ester in an Wlét}h mpléael ste ‘fﬂmb(%j §d %% mmog b
(2-fluoro- plﬁenox i< angﬁ I}%I SHglamner Bulyhic aeidh berzx) fsters 3
(R)-4- mmymﬁéesl%i@méﬁwpdgp@tky)um@nw%@mmnwmm&wm@mm@ound mie =

37804 (Ml ksiwaspiodueedinianalagyyaiduexanpie ske@d steps 1 to 4. Thus, 1,6-hexanediol was
alkylatcd in step 1 with 1-bromo-3-phenylpropane, leading to 6-(3-phenyl-propoxy)-hexan-1-ol, which

was oxidized in step 2 to 6-(3-phenylpropoxy)@m%@é'cs@cid. This was coupled in step 3 with
(R)-3-amino-4-dimethylamino-butyric acid benzyr ester dihydrochloride to produce

e RS B DR R Sy RSO PRl e s

The title compound , m/e = 407.6 ({M~H]"), was produced in analogy with example 54,
steps 1 fo 6. Thus, 8-bromo-1-octanol was protected in step 1, leading to 2-(8-bromo-octyloxy)-
15  tetrahydro-pyran, which was reacted m step 2 with 2-phenoxyethanol, affording 2-(8-(2-
phenoxy-ethoxy)-octyloxy)-tetrahydro-pyran, which after deprotection in step 3 gave 8-(2-
phenoxy-ethoxy)-octan-1-ol. This was oxidized in step 4 to 8-(2-phenoxy-ethoxy)-octanoic acid,
which was coupled in step 5 with with (R)-3-amino-4-dimethylamino-butyric acid benzyl ester
dihydrochloride, leading to (R)-4-dimethylamino-3-[8-(2-phenoxy-ethoxy)-octanoylamino]-
20 butyric acid benzy! ester, which was hydrogenated in step 6.

Example 87
(R)-3-(18-Benzyloxy-decanoylamino}-4-dimethylamine-butyric acid

The title compound, m/e = 405.6 ([M-H]"), was produced in analogy with example 1, steps
1 to 4. Thus, 1,10-decanediol was alkylated in step 1 with benzy!l bromide, leading to 10-

25  Dbenzyloxy-decan-1-ol, which was oxidized in step 2 to 10-benzyloxydecanoic acid. This was
coupled in step 3 with (R)-3-amino-4-dimethylamino-butyric acid benzy! ester dihydrochloride
to produce (R)-3-(10-benzyloxy-decanoylamino }-4-dimethylamino-butyric acid benzyl ester,
which was hydrogenated in step 4.



WO 2009/132978PCT/EP2009/054635 -43- Example 54
(R)-4-Dimethylamino-3-(9-phenethyloxy-nonanoylamino)-butyric acid  Step 1: A solution of
9-bromo-13 r?gﬁ%’ﬁig g, 8.96 mmol), 3,4-dihydro-2H-pyran (792 mg, 9. Tﬁ#ﬁ?{?ﬁ?’%ﬁ?yridinium
toluene-4-sulfonate (1.08 g, 4.30 mmol) in dichlorggg@thane (34 5 mL) was stirred at room temperature
for 16 h, then washed with 2 M ag. sodium carbonate solution and brine, dried over sodium sulfate,
filtered, and evaporated. Chromatography (Si02; heptane-ethyl acetate gradient) produced
2-(9-bromo-nonyloxy)-tetrahydro-pyran (2.45 M@glourless oil, ink = 324.1 ([IM*NH4]-). Step 2:
Sodium hydride (60% dispersion in mineral oil, 264 mg, 6.6 mmol) was added at 0 10 C to a solution of
2-phenyletHiof{BoneHy 1808 erimdh pbestiyetivioesnl{e s habpiac ¢y mivvlethyiyoitanidide (3.4
nth), then after 1 ha solution of 2-(9-bromo-nonyloxy)-tetrahydropyran (2.44 g, 7.93 mmol) in
N,N-dimethyfoemaniidédiyfethinenas! addedgtopdisehThersalotichavasdslipviedseyeaeh room
temperaluig AvaR16 ), gbgg&a[ﬁgqn&ge;g&w%@f%@ﬁ% g ethyl acetate. The organic layer was

[ a

washed with brine, dried over sodium sulfaté, filtered, and 15 evaporated. Chromatography (5i02;

heptane-ethyl acetate gradi roduced 249- phenethyloxy-nonylaxy)-tetrahydro-pyran (898 mg,
3908, ColonTaeb a AL GG b 0 LY 10 A8 & A ety LT Bt
2-(9-phBhERY 1By -hE RIS tetrasipare i P 3oban g ek iinepfublasetierial was removed by

acicUteffahyinofuxatiwéitend: 2ip@3red. h e sirredaidh J-faid o by praparation 3% the residue

was pugj@;'}ﬁghb%agmggg@gpgg - tg%ig&tké?ajtane-ethyl acetate gradient), affording 9-
phenethytoxy-nonan- 1-01 (513 mg, 76%). Colourless oil, rrile = 265.3 ([1\4+H] ).  Step 4: Oxidation

of 9-phenethyloxy-nonan- | -ol | al ith example tep 2 gave 9- phenethyloxy-nonanoic acid.
White solid, éz,eeréz%}famp.’ﬁ)’_?39—&%?0}&3%3%%%%%:%@ﬁgmw% FoEREd-with
(RYB-anieicl 4auimictintbenidothanpade! aipl beppianedterciiihydrochloride in analogy with example 1,
step 3 led to (R)-4-dimethylamino-3-(9-phenethyloxy-nonanoylamino)-butyric acid benzyl ester. Light

yellow (_)il, m/ﬂtggll_@M(EM ¢bipling of St@@dﬂyﬁeﬂ%r&aﬁiﬁhr@@-h@p‘t_aﬂoic acid with (R)-3-amino-

(R)-4-dyngtivingunen ShenetivenysnasenayiimiRRIVHCAGEDSIRN Salgp b Aalganah

example @t%p %rg%tjce,d (R)-4-&|me hylamlno-B-E- 30 (2-fluoro-phenoxy)-non n%{(la inol-butyric

acid. WIRtESalid TS L A0B%E (M- HT) A0 S0Pt 8D emepeantepa0uens ket At gl 55

(R)-4-Datethylamino-3-[8-(3-phenyl-propoxy)-octanoylaminol-butyric acid

15 Step 3: Hydrogenation of (R)-4-dimethylamino-3-[7-(2-phenyi-cthanesulfonyl)-

heptanoylaminoJ-butyric acid benzyl ester in analogy with example 1, step 4 produced (R)-4-
dimethylamino-3-[7-(2-phenyl-cthanesulfonyl)-heptanoylamino]-butyric acid. White solid, m/e
= 4273 ([M+H]).

Example 59

20 (R)-4-Dimethylamino-3-(8-(phenylmethanesulfonyl)-octanoylamino)-butyric acid

The title compound, m/e = 427.4 ((M+H]"), was produced in analogy with example 59,
steps 1 to 5. Thus, phenyl-methanethiol was alkylated in step 1 with 8-bromo-1-octanol, leading
to 8-benzylsulfanyl-octan-1-ol, which was oxidized in step 2 to 8-phenylmethanesulfonyl-octan-
i-ol. This was oxidized in step 3 to 8-phenylmethanesulfonyl-octanoic acid, then coupled in step

25 4 with (R)-3-amino-4-dimethylamino-butyric acid benzyl ester dihydrochloride to produce (R)-
4-dimethylamino-3-(8-(phenylmethanesulfonyl}-octanoylamino)-butyric acid benzyl ester, which
was hydrogenated in step 5.



The title compound , m/e = 405.7 ([M-EI]), was produced in analogy with example 54, steps 1 to 6.
Thus, 8-bromo-I-octanol was protected in step 1, leading to 2-(8-bromo-octyloxy)- 5 tetrahydro-pyran,
which wastEt &Y HEp 2 with 3-phenoxypropanol, affording 24843- ~ PCT/EP2009/054635
phenyl-propoxy)-octyloxyketrahydro-pyran, which téer deprotection in step 3 gave 8-(3-
phenyl-propoxy)-octan- |-ol. This was oxidized in step 4 to 8-(3-phenyl-propoxy)-octanoic acid, which
was coupled in step 5 with with (R)-3-amino-4-dimethylamino-butyric acid benzyl ester dihydrochloride,
leading to (R)-4-dimethylamino-348-(3-phenylwﬁgctanoylaminoI- 10 butyric acid benzyl ester,
which was hydrogenated in step 6. Example 56

(R)-4-DimethyladRna-398 ¢agshnendiynaifmyd oothmiyaadisotiyyie mind-buffhe titeicompound , m/e

= 407.6 ([M-Hr), was produced in analogy with example 54, steps | to 6. Thus, 8-bromo-1-octanol was
protected in Steptit]deadipguied 2rtB branTos GERIHY)), Mi@f@&y@k@i@)ﬁﬁﬁbg}#hiﬁhawmgﬁct@d in step 2
with 2-phentoxehal %@%@g}g&ﬁﬁ%%c@ S eRVIARIHERADY YRR yehich after

deprotectlon n ave 8 enoxy-ethoxy octan- -0 IS was oxidize n step 4 tO

8-(2 pha%&;’brs%%g etgd%ﬁ%zaﬁ?aum&h%a% t%iéﬁ%ﬁ‘%f%“@%‘tﬁ%fﬂ step 210 9-
(R)-3-amimzdedilsthiAamanoibatydcladidshe noyipdstan diby drecti dRolé - tleading-timethylamino-

(R)-4- dmamw%mnﬁ e@ep*aﬁﬂ%b{cﬂbﬂ&{)t& %eeyéaambn9lc929@%x&%ﬁ8®bﬁ@&é{h@ﬁwﬁlch was
hydrogenated jn #‘ “ﬁg 6. Example d% 6%%1 ong (acam(‘?gz?:rgnno?i |methylam|no butyric
acid St SH&"F%/%CI lf XA %’5 BY %ﬁ%y with example 1, steps 1
to 4. Thus, 1 ,10-decanediol was alkylated in step 1 with benzyl bromide, leading to 10- 25
benzyloxy-decan-l-ol, which was oxidized in stEme6lhenzyloxydecanoic acid. This was coupled in
step 3 with (R)-3-amino-4-dimethylamino-butyric acid benzyl ester dihydrochloride to produce
(R)B- (103 e bl 2a2-d 2kl serjriexibetiotn/ dreiranoviariv ac et béinmthe$ten kot winsacid
hydrogenated in step 4. WO 2009/132978PCTTEP2009/054635 -45- Example 58
(R)-4-Dimethtamihoe3drigo(anp heny-ethasesiliaayl) neptasoytatinehoyr e @cigkample 54,
steps 1 to 6. Thus, 7-bromo-1-heptanol was protected m step 1, leading to 2-(7-bromo-
heptyloxy)-tetrahydro-pyran, whick was reacted in step 2 with 2-(2,3-difluorophenoxy)-ethanol,
affording 2-(7-[2-(2,3-difluoro-phenyl}-ethoxyi~heptyloxy)-tetrahydro-pyran, which after
15 deprotection in step 3 gave 7-[2-(2,3-difluoro-phenyl)-ethoxyi-heptan-1-ol. This was oxidized in
step 4 to 7-[2-(2,3-difluoro-phenyl)-ethoxy}-heptanoic acid, which was coupled in siep 5 with
with (R)-3-amino-4-dimethylamino-butyric acid benzyl ester dihydrochloride, leading to (R)-3-
{7-[2-(2,3-difluoro-phenyl)-ethoxy]-heptanoylamino | -4-dimethylamino-butyric acid benzyl
cster, which was hydrogenated m step 6.

20 Exampie 62
(R}-3-{3-{6-(2,3-Difluoro-benzylexy)-hexvl|-ureido}-4-dimethylamine-butyric acid

Step 1: Ethyl chloroformate (414 mg, 3.82 mmol) was added at 0 °C to a solution of 7-[2-
(2,3-difluoro-phenyl)-ethoxy]-heptanoic acid (800 mg, 2.94 mmol) and tricthylamine (387 mg,
3.82 mmol) in dichloromethane (15 ml), then after 2 h volatile material was removed by

|3
Lh

dstillation, producing 7-[2-(2,3-difluoro-phenyl)-ethoxy]-heptanovi chloride (855 mg). This was
redissolved in acetone (2 mL) and treated at 0 °C with a solution of sodium azide (268 mg, 4.12
mmol) in water (4 mL) under vigorous stirring. The reaction mixture was stirred for 1 h at 10 °C,
then partitioned between toliene and brine. The organic layer was scparated and heated at 65 °C
for 90 min, then concentrated in vacuo, affording [6-(2,3-difluoro-benzyloxy)-hexyl]-isocyanate
30 (486 mg, 61%) as a yellow oil.

Step 2: A solution of [6-(2,3-difluore-benzyloxy)-hexyl]-isocyanate (224 mg, 0.83 mmol)
in dichloromethane (1 mL) was added at 0 °C to a suspension of (R)-3-amino-4-dimethylamino



Step 1: 2-Phenylethanethiol was alkylated with- 7-bromo-I-heptanol in analogy with example 18, step 1,
affording 7-phenethylsulfanyl-heptan-I-ol. 5Step 2: Oxone0(3.3 g, 5.5 mmol) was added to a solution of

7-phenethY1&UFHINARtan- 1- ol (930 mg, 3.68 rnrnol) in methanol (40 mEY, THERWRA®F46h insoluble

material was removed by filtration and the filtrate g)(?_porated, affording
7-(2-phenyl-ethanesulfonyl)-heptan-1-ol (1.6 g), which was directly used in the next step. Step 3:
Oxidation of 7-(2-phenyl-ethanesulfonyl)-heptan-1-ol in analogy with example 1, 10 step 2 gave
7-(2-phERVILE REHSsIShythdibahoib aeide (258 mp. 4- Brmmeotoigiinhlefomethane (4 mL), then
7-(2-phenyhethanesitioniiihe planaigacidswihd Rr3danipadrdimeihylaminerbiinde asid hergy 1
ester diydr ngﬁldiah'&?%%%%%pr%% %%:ﬁ)’!’aftgf C%l?odr tglﬂ then g& owed. to re

(R)-4-dimethylamino-34 ethanesulfony0-heptanoylaminokbutyric ac%cgécr}%ﬂ ester. 15Step
5: Hydr%@%ﬁ%%m)é&diﬁ%&ﬁ%mﬁ%t@l[W(szi:ﬁlﬁeﬁw—é%gﬁé@mrbﬁwﬁ@e%&taﬁ@mﬁmeﬁutync acid
benzyl 8$terdsidralag\pwithiceXanmpbte dasted P ptoduaol (RR4-3-{3-[6-(2,3-difluoro-benzyloxy)-

dimeth 09734 ¢+(2 - S )- ylami nGaai ' id, m/e = 427.3
([M+H]¥§?@gqrﬁ%?§) 3%?%@%%%8%&%8-(8-@ ﬁ%gﬁ%ﬁ%ﬁgﬁ%ﬁgﬁ%ﬁg%@ho)-butyric
acid Thet ) und, mle = 4.( [, W, roduced jn analogy.with.example 59, steps 1
5. Thus, PR ok e etem L B TS g
8-benzylE0AATBRRIPHLBIIGATEDREY st B ep with SxpmelyimttnahemdfsagtBatanB-ol. This
was oxifiz@dbidishap - erdyiberylmettaneridfondioetannimaoidnier eoidpled isuster a8, 4nth
(RX—@-agﬂngmﬁf?ylamino-butyric acid benzy1 ester dihydrochbride to produce (R)-
4-dimethylamino-3-(8-(phenylmethanesulfonyl)-octanoylamino)-butyric acid benzyl ester, which was
hydrogenated in step 5. WO 2(109/132978PCJT/EP2009/054635 -46- Example 60
(R)-3-(9-Benzen'esulfonyl-nonanoylamino)-4-§ﬁ@%§no-butyric acid The title compound, m/c =
427.5 ([M+Fi]), was produced in analogy with example 18, steps 1 to 4. Thus, benzenesulfinic acid

sodium salt was alkyiBlstrifiaeihiamit o3t asenronant)-rsidel-ptyric acid
9-benzenesulfonyl-nonan-1-ol, which was oxidized in step 2 to 9- benzenesulfonyl-nonanoic acid. This
was coupled Thaté s Samitp{RY- IraemindA dithétillamins puogicakin feheyy estéreihypo6Bloride to
pdelﬁ%t@jﬁ-ﬁt(%b?ﬁﬁ@m@%ﬂ%ﬂﬁ&é&?ﬂ_@m%ﬂmﬁphm%{@%']Qtpgltfﬂé‘iﬁpiﬁo%ﬂ@dc%ﬁ@iewhmh
was:hy enated in step 4, Exa . . :

Py -I‘%?é%}%?ﬁ’ulﬁé? i s iy B P BB acid The
title corfpbEREh epide: Mé%sgcﬁmﬁ%ﬁkwg@%a@@wHéﬁ&t@@%ﬁ@@ﬁw%ds&;@ﬁéﬁ@ 266 6. Thus,
7-bromodnbejptanrnl wiashveiebiedorestea in leaglihg to 2-(7-bromoheptyloxy)-tetrahydro-pyran, which
was reacted in step 2 with 2-(2,3-difluorophenoxy)-ethanol, affording

2-(742-(2,3-difIuoro-phenyl)-ethoxykheptyloxyj;gg@ch’@-pyran, which after

(R)-4-Dimethylamino-3-{9-(methyl-phenethyl-amino)-nonanoylaminoj-butyric acid

20 Step 1: To a solution of 9-oxononanoic acid methyl ester (J. Org. Chem. 2007, 72, 9471,
303 mg, 1.63 mmol) and N-methyl-2-phenylethylamine (220 mg, 1.63 mmol) in methanol (10
mL) was added concentrated sulfuric acid (5 drops) at room temperature, then afier 40 h the
solution was heated at reflux for 2 h. Afier cooling sodium borohydride (123 mg, 3.25 mmol)
was added, then after | h the reaction mixture was partitioned between water and

25 dichloromethane. The organic fayer was dried over sodium sulfate, filtered, and evaporated to

afford 9-(methyl-phenethyl-amino )-nonanoic acid methyl ester as a light yellow liquid.

Step 2: 9-(Methyl-phenethyl-amino)-nonanoic acid methyl ester was hydrolyzed in
analogy with example 35, step 2, leading to 9-(methyl-phenethyl-amino)-nonanoic acid.

Step 3: Amide coupling of 9-(methyl-phenethyl-amino)-nonanoic acid with (R)-3-amino-4-
30 dmmethylamino-butyric acid benzyl ester dihydrochloride in analogy with example 1, step 3, led
to (R)-4-dimethylamino-3-[9-(methyl-phenethyl-amino)-nonanoylamino]-butyric acid benzyl
ester.



15 deprotection in step 3 gave 742-(2,3-difluoro-phenyl)-ethoxyl-heptan-I-ol. This was oxidized in step
4 to 742-(2,3-difluoro-phenyl)-ethoxykheptanoic acid, which was coupled in step 5 with with
(R)-3-amin‘6’ﬂ5’t§fﬂ?{é§ﬁ§i§mino-butyric acid benzyl ester dihydrochloride, le A& HEXE0ARS363S
{742-(2,3-difIuoro-phenyl)-ethoxypheptanoytamin_%}g_4-dimethylamino-butyric acid benzyl ester, which
was hydrogenated in step 6. 70Example 62
(R)-3-13-16-(2,3-Difluoro-benzyloxy)-hexyll-ureidol-4-dimethylamino-butyric acid  Step 1: Ethyl
chloroformatgl@i?ﬁi Rhyiregspaniongty (Fas adigedhatonine-a-Eoi(methdr ippethyl-amino )-
(2,3-diflneresphianyitdiethopyd-heptanoigl asier (BOGmegy2vadrexaalprnd tigthytesaine(38F-mg, 3,82
mmol) ip.djs nethane te volati g Ve istillation,
produci -i%%g-dEﬁ%&%ﬁ%&%ﬁ%@&%ﬁm@nﬁ%ﬁ?ﬁ%@% IR AR,
acetoné'{? Trhﬁ% M[%“Lﬂéc?'at 0C with a solution of sodium azide (268 mg, 4.12 mmol) in water (4 mL)
under vigorous stirring. The reaction mixture was stirred for 1 h at 10C, then partitioned between
toluéne and brine. The organic layer was sepdiztapdhfitheated at 65 C for 90 min, then concentrated
in vacuo, affording [6-(2,3-difluoro-benzyloxy)-hexyl]-isocyanate 30 (486 mg, 61%) as a yellow oil. WO
2009/132978P CRE-RADDS O5A686n¢-3- (Bupiren etdiglahryesien dyyciacibrde ¥?b&dng, 0.83 mmol)
in dichloromethane (4 mL), then a solution of triethylamine (167 mg, 1.65 mmol) in dichloromethane (1

mL) was adden:aiapvise,enad, 20/enniGihe (daction nixtyse was kephatish/G far &hmifiemallowed to
reach rQom temperature pver 1 h, Insoluble material was remaoved by filtration the filfrate
o B L ot P P PR AR5 1
(R)-3-1Bheepedditisio- baARadRy)- hesgr-aReps hvi-aiiamyianimoin ey pupyyBisler (56 mg,
13%) asvasdolotrtessi il stefplep: dHipdtgebation- Pi{RHBA-amino)-nonanoic acid. This was coupled
(346-(2,3-difluero: oxy)y-hexyll-ureidal-4- di lamino: rig Ac \ rin logy with
exampéﬁl&g}’{?p‘%‘% R ggﬁ(@ y _%hégi;%?@;nﬂllg mﬁm amm%yggt&ms&%&gﬁa%, 12204/
[6-(2,3-6‘?1‘@?82Bge'F%S‘HW-[}‘?&%YEF@i’d%%)ﬁ%{&mﬁﬁﬁi&b@f?ﬁ@%iﬂm@omé%é%ﬁ Yirerio 414.4
(IM+H))sExamipleh 68 §R)draimeitty/farstito43-[3-(9-phenyl-nonyl)-ureidol-butyric acid The title
compound, m/e = 392.4 ([1VITHI), was produced in analogy with example 62. steps Ito 3. Thus
10-phenyldecanoic acid was elaborated in stepshigpdegenyl-nonyl-isocyanate. 15 This was coupled in
step 2 with (R)-3-amino-4-dimethylamino-butyric acid benzyl ester dihydrochloride, leading to
(R)4-dimethyjeming:3da: (2R 0V PeayiraldalRuiMig:acid Rengy iGN rogenated
in step 3. Exgtrggllde 64 (R)%Dimethy[larrgwﬁf{r%ﬁ@[ %nghyill-quj%%}ebgethyl-aﬁ%ﬁnn%%%%gﬁ%-butyric
acid

Step 1: Azelaic acid monomethyl ester was coupled with N-methylaniline in analogy with
example 1. step 3, leading to 8-(methyl-phenyl-carbamoyl}-octanoic acid methyl ester.

Step 2: Borane—tetrahydrofuran complex (1 M in tetrahydrofuran, 3.09 mL, 3.09 mmol)
was added at 0 °C to a solution of 8-(methyl-phenyl-carbamoyl)-octanoic acid methyl ester (300
20 mg, 1.03 mmol) in tetrahydrofuran (20 mlL) The reaction mixture was stirred at room
temperature overnight. A further aliquot of borane-tetrahydrofuran complex (2.1 mL, 2.1 mmol)
was added and the reaction mixture was stirred at room temperature for 3.5 hours. Methanol (60
ml) was added followed by concentrated sulfuric acid. The reaction mixture was refluxed at 80
°C for 2 hours. After cooling to room temperature, saturated sodium carbonate was added and
25 the reaction mixture was extracted 3 times with dichloromethane . The combined organic lavers
were dried over sodium sulfphate, filtered and the solvent was removed in vacuo. The crude
product was purified by chromatography (S10;; heptane—ethyl acetate gradient) to afford 9-
(methyl-phenyl-amino)-nonanoic acid methyl ester (89 mg, 31%).

Step 3: 9-(Methyl-phenyl-amino)}-nonanoic acid methyl ester was hydrolyzed in anslogy
30 with example 35, step 2, leading to 9-(methyl-phenyl-amino)-nonanoic acid.



20Step 1: To a solution of 9-oxononanoic acid methyl ester (J. Org. Chem. 2007, 72, 9471; 303 mg,
1.63 mmo%and N-methyl-2-phenylethylamine (220 mg, 1.63 mmol) in methanol (10 mL) was added
concentrat8® 58%?’?@%75& (5 drops) at room temperature, then after 40 h thE ¥ER#A8H WS heated at
reflux for 2 h. After cooling sodium borohydride (123, mg, 3.25 mmol) was added, then after 1 h the
reaction mixture was partitioned between water and 25 dichloromethane. The organic layer was dried
over sodium sulfate, filtered, and evagorated to afford 9-(methyl-phenethyl-amino)nonanoic acid
methy! ester 38dighiydsI60 RaRCT O SRty - olmnstriynprememicanias) wish SRok- asianiethyl ester
was hydiolythgthiniandogyiwitickample 3&; diepi deadidgitoad-(osthyikpbenafiyliasina)wvenanoic
acid. StgpB\Amige-aR4Rlngof | (@g&ﬁxl;ﬂf byl erinR); e ac gm Yr3-aming-4-.30
dimethﬁgr]r%)r%-buty{r}%”acié bgﬁ%g/l ester“crii %%thoridé%gr%@ggi vﬁ\}l?lln:@( mplge@f%sétqg%?ﬁé&to
(R)-4-chmethylaming:349-(methyl- {@ ethyl-ami %non minakbutyric acid benzyl ester. WO
2009/13297%%%5%%@?&58?&%’%‘58 & f@%@@& 98?693%‘?%‘?%{;8%@}“’}{3’ 2o

(R)-4-dNABtR A BAot e asid bRerdwyRain o apraHosrammel b asrid asidusefioester in
analogylitithhexanipie3l]stemdhprptueet (Ryrndino )-nonanoylamino ]-butyric acid. White solid, m/e =
dimeth?@ggrqg@ﬁg]@ethyl-phenethyl-amino)-nonanoylamino]-butyric acid. Colourless liquid, me =
420.3 ([M-LH]). 5SExample 65 (R)-4-Dimethylamino-3-(9-phenethylamino-nonanoylamino)-butyric acid
The title compound, m/e = 406.6 ([M+H]), was produced in analogy with example 64, steps 1 to 4.
Thus, 9-oxononanoic acid methyl ester was reacted in step 1 with N-benzy1-2- phenylethylamine,
leading to 94benzyl-phenethyl-amino)-nonanoic acid methyl ester, which 10 was hydrolyzed in step 2
to afford 9-(benzyl-phenethyl-amino)-nonanoic acid. This was coupled in step 3 with
(R)-3-amino-4-dimethylamino-butyric acid benzyl ester dihydrochloride, leading to
(R)-3[9-(benzyl-phenethyt-amino)-nonanoylamino]-4-dimethylamino-butyric acid benzyl ester, which
was hydrogenated in step 4. Example 66
15(R)-4-Dimethylamino-349-(methyl-phenyl-amino)-nonanoylaminol-butyric acid  Step 1: Azelaic
acid monomethyl ester was coupled with N-methylanifine in analogy with example 1, step 3, leading to
8-(methyl-phenyl-carbamoyl)-octanoic acid methyl _ester,  Step 2: Borane-tetrahydrofuran complex
(1 M in tetrahydrofuran, 3.09 nil_ 3.09 mmol) was added at OC to a solution of
8-(methyl-phenyl-carbamoyl)-octanoic acid methyl ester (300



20 mg, 1.03 mmol) in tctrahydrofuran (20 nit) The reaction mixture was stirred at room temperature
overnight. A further aliguot of borane-tetrahydrofuran complex (2.1 mL, 2.1 mmol) was added and the
reaction mngrzgl\%l?%?ﬁred at room temperature for 3.5 hours. Methanol (%%Tfﬁt’; &3tfdéd followed
by concentrated sulfuric acid. The reaction mixtureywas refluxed at 80 C for 2 hours. After cooling to
room temperature, saturated sodium carbonate was added and 25 the reaction mixture was extracted
3 times with dichloromethane .The combined organic layers were dried over sodium suffphate, filtered
and thet3@P8HE Was removed in vacuo. The crude product was purified by chromatography (Si02;
heptane-ethyl acetate gradient) to afford 9- (methyl-phenyl-amino)-nonanoic acid methyl ester (89 mg,
31%). Blapceagqiini gsenpiraniheoi Rowanoiceaeideniettyl bstwandschyddolyzed in analogy
30 withgymaaplendbnsigR:2, leading to 9-(methyl-phenyl-amino)-nonanoic acid. WO
2009/132978PCT/EP2009/054635 -49-  Step 4: Amide coupling of
9-(methyI195%ayéiﬁ1gnino)-nonanoic acid with (12)-3-amino-4- dimg&@x%{no-butyric acid benzyl ester
dihydrochloride in analogy with example 1, step 3 led to -
(R)-4-dimethylamino-349-(methyl-phenyl-amino)-nonanoylaminol-butyric acid benzyt ester. Step 5:
Hydrogenaﬁ’oneo'f (R)-4-dimethylamino-349-(methyl-phenyl-amino)- 5 nonanoylaminokbutyric acid
benzyt ester in analogy with example 1, step 4 produced (R)-4-

dimethylaﬁﬂﬂ@-"ﬁf@- g?tﬁﬁ}}lﬁ‘r@hethyl-amino)-nonanoylaminopbutyllig-%@i@. W%%%Hf&j, m/e =- 392.3
(IM+HI). -50- Example A Film coated tablets conta ng the following ingredients can be
manufactitedaprestdliveatibtabmanner: Ingredients Kernel: Compduhthef foidiufentd Microcrystalline
cellulose Lactose hydrous Polyv nylpyrrolidone K30 Sodium starch glycolate Magnesium stearatc
(Kernel WeiglteHilntr@sat: Hydroxypropyl methyl cellulose Polyethyi@riengtycol BDOGg

Polyvinylpyrrolidone K30 12.5 mg 5.0 mg
Sodium starch glycolate 125 mg [7.0 mg
Magnesium stearate 1.5mg 4.5 mg
(Kernel Weight) 120.0 mg  350.0 mg
Film Coat:

Hydroxypropyl methyl cellulose 3.5 mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxide (yellow) 0.8 mg 1.6 mg
Titanium dioxide 0.8 mg 1.6 mg

5 The active mgredient is sieved and mixed with microcrystalline cellulose and the mixture

15 granulated with a solution of polyvinylpyrrolidon in water. The granulate is mixed with
sodium starch glycolate and magesiumstearate and compressed to yield kernels of 120 or 350 mg
respectively. The kernels are lacquered with an agueous solution / suspension of the above
mentioned film coat.



Talc Iron oxide (yellow) Titanium dioxide Per tablet 10.0 mg 200.0 mg 23.5 mg43.5 mg 60.0 mg70.0
mg 12.5 mg15.0 mg 12.5 mg17.0 mg 1.5 mg4.5 mg 120.0 mg 350.0 mg 3.5 mg7.0 mg 0.8 mg1.6 mg
1.3 mg2.6 %}8 %P.%‘)Hgﬁf?é mg 0.8 mgl 6 mg 5The active ingredient is sievdt A HiREGRAth

mierocrystal is granulated with a solution of polyvir fpyrrolidon in water. The sodium starch glycolate
and magesiumstearatc and compressed to respecfively. The kernels are lacquered with an aqueous

solution / mentioned film coat. WO 2009/132978PCT/EP2009/054635
Example B

Capsules containing the following ingredients can be manufactured in a conventional

manner:
Ingredients Per capsuie
Compound of formula (I) 25.0 mg
Lactose 150.0 mg
Maize starch 20.0 mg
Talc 5.0mg

Lh

The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg
Polyethylene glycol 400 150.0 mg
Acetic actd g.s. ad pH 5.0
Water for injection solutions ad 1.0 ml

10 The active ingredient is dissolved in a mixture of polyethylene glycol 400 and water for

mjection (part). The pH is adjusted to 5.0 with acetic acid. The votume is adjusted to 1.0 ml by
addition of the residual amount of water. The solution is filtered, filled into vials using an

appropriate overage and sterilized.



-51- Example B Capsules containing the following ingredients can be manufactured in a
conventional manner: IngredientsPer capsule Compound of formula (1)25.0 mg Lactose150.0 mg
Maize star®2384#Ric5.0 mg The components are sieved and mixed i ABYHESEEHsules of
size 2. Example C Injection solutions can have the_ggllowing composition: Compound of foula (1)3.0
mg Polyethylene glycol 400150.0 mg Acetic acidq.5"ad pH 5.0 Water for njection solutionsad 1.0 ml
10The active ingredient is dissolved in a mixture of polyethylene glycol 400 and water for injection
(part). The p@%@@ﬁl?s%d to 5.0 with acetic acid. The volume is adjusted to 1.0 ml by addition of the
residual amount of water. The solution is filtered, filled into vials using an appropriate overage and
sterilized. WOS20087/1:829728REF/ERP2009/084685e 828 EnmnegdienD can be manufactured in a

conventional manner;

Capsule contents

Compound of formula (I) 5.0mg
Yeliow wax 8.0 mg
Hydrogenated Soya bean oil 8.0 mg
Partially hydrogenated plant oils 34.0 mg
Soya bean ol 110.0 mg
Weight of capsule contents 165.0 mg
Gelatin capsule

Gelatin 75.0 mg
Glycerol 85 % 32.0mg

Karion &3 8.0 mg (dry matter)
Titanium dioxide 0.4 mg
Iron oxide yellow I.1mg

5 The active ingredient is dissolved in a warm melting of the other ingredients and the

mixture is filled mto soft gelatin capsules of appropriate size. The filled soft gelatin capsules are

treated according to the usual procedures.



Soft gelatin capsules containing the following ingredients can be manufactured in a conventional
manner: Capsule contents Compound of formula (1)5.0 mg Yellow wax8.0 mg Hydrogenated Soya
bean oil8. ' RFBE*AVEhydrogenated plant 0ils34.0 mg Soya bean oil110%6 MER&MESFcapsule
contents165.0 mg Gelatin capsule Gelatin75.0 mg Glycerol 85 %32.0 mg Karion 838.0 mg (dry matter)
Titanium dioxide0.4 mg Iron oxide yellow1.1mg 5The active ingredient is dissolved in a warm melting
of the other ingredients andthe mixture is filled into soft gelatin capsules of appropriate size. The filled
soft gelatin cg'é§m§§ea‘?e treated according to the usual procedures. WO
2009/132978PCT/EP2009/054635 -53- Example E Sachets containing the following ingredients
can be manufacithed tordcomgahtidobd wiagnegrdompcandoifenfatau}bd. 6 cogventional

manner:
Compound of formula (I} 50.0 mg
Lactose, fine powder 1015.0 mg
Microcrystalline cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethy! cellulose 14.0 mg
Polyvinylpyrrolidone K 30 10.0 mg
Magnesium stearate 10.0 mg
Ftavoring additives 1.0 mg

5 The active ingredient is mixed with lactose, microcrystalline cellulose and sodium

carboxymethyl ceilulose and granulated with a mixture of polyvinyipyrrolidone in water. The

granulate is mixed with magnesiumstearate and the flavouring additives and filled into sachets.



Lactose, fine powder1015.0 mg Microcrystalline cellulose (AVICEL PH 102)1400.0 mg Sodium
carboxymethyl cellulose14.0 mg Potyvinylpyrrolidone K 3010.0 mg Magnesium stearate10.0 mg
Flavoring additives1.0 mg 5The active ingredient is mixed with lactose, microcrystalline cellulose and
sodium carboxymethyl cellulose and granulated with a mixture of potyvinylpyrrolidone in water. The
granulate is mixed with rnagnesiumstearate and'tﬁ‘é"flavouring additives and filled into sachets. - 54 -
CLAIMS 1. A compound of the formula OH CH3 HI:Al CH2), 0 wherein Al is a bond, A2 is selected
from the group consisting of a bond, 0, O(CH2)2Q a8 802, CF2and NR2, wherein R2is hydrogen or
lower alkyl, m is selected from 2, 3,4, 5,6, 7, 8,9, 10 and 11, nis selected from 0, 1, 2, 3, 4 and 5, R1
isaryl se eét@ﬂ@ﬁ?#ﬁﬂﬁzﬂiﬂ %)ﬁ'a"fligphthyl, said aryl being unsubstituted or substituted by one, two,
three, four or five groups selected from the group consisting of lower alkyl, halogen, lower
halogenalkyl, lower #lkoxy and phenyl, or

H,C
3 \TE\T
CH; HN Al Al RY,
| ey Senyr”
wherein
A'is a bond,

A?is selected from the group consisting of a bond, O, O(CH.)20, 8, SO, CFzand NR?, wherein
R2is hydrogen or lower alkyl, |

m is selected from 2, 3,4, 5,6, 7, 8, 9, 10 and 11,

nis selected from 0, 1, 2, 3, 4 and 5,

R'is aryl selected from phenyl and naphthyl, said aryl being unsubstituted or substituted by one,
two, three, four or five groups selected from the group consisting of iower alkyl, halogen, lower
halogenalkyl, lower alkoxy and phenyl, or ‘ 4
hetercaryl selected from the group consisting of pyridyl, thienyl and thiazolyl, said heteroaryl
being unsubstituted or substituted by one, two or three groups selected from lower alkyl,
halogen, lower halogenalkyl, lower alkoxy and phenyl, and pharmaceutically acceptable salts
thereof.

2. The compound of formula | according to claim 1, wherein A?is selected from the group

consisting of a bond, O, O(CH_),0, S, SO, and NR?, wherein R?is hydrogen or lower alkyl.

3. The compound of formula | according to claim 2, wherein Alis selected from the group
consisting of a bond, O and O(CH;),0.

4. The compound of formula | according to claim 3, wherein A?is O or O(CH,).0. '
5. The compound of formula | according to claim 3, wherein A%is a bond. -

6. The compound of formula | according to claim 1, wherein m is selected from 6, 7, 8, 9, 10 and
11.



heteroaryl selected from the group consisting of pyridyl, thienyl and thiazolyl, said heteroaryl being
unsubstituted or substituted by one, two or three groups selected from lower alkyl, halogen, lower
halogenalkyl, lower alkoxy and phenyl, and pharmaceutically acceptable salts thereof. 2. The
compound of formula | according to claim 1, wherein A2 is selected from the group consisting of a
bond, 0, 0(CH2)20, S, 302 and NR2, wherein RZ%hydrogen or lower alkyl. 3. The compound of
formula | according to claim 2, wherein A2 isselected from the group consisting of a bond, 0 and

0(CH2)20 71 Ihspeamrauachalfounsdainaecieing lowiaiah s whskiR/\Roston H{eht2)20. 5. The

compound of formula | according to claim 3, wherein A2 is a bond. 6. The compound of formula |
according to claim 1, wherein m is selected from 6, 7, 8, 9, 10 and 11. - 55 - 7. The compound of .
formula $.a0toedmpetemé el riuehieredening seldeimd frene@inn & satk3ed fMmelcampound of formula |
according to claim 7, wherein n is selected from 0 or 1. 9. The compound of formula | according to

claim 1, wherein R1 is ar Iselec d fro hen anq hthyl, said a{ ?Feln nsu stlt ted,or

et B3 I QU R 5 O G LR S OB T ) e RS T R SPILATES ik,

halogennépiviayh séahanybbiejho onerbatikosed @ﬂd@h@qwd Y ot wontipeearfasrafrfivengieubaccording to

claim 9, whereinyBH 15 PHB0Y 2Hrikbed wmm S0 15 Ah e diRPRwelesked,tam the
alogen

group consisting of lower alkyl, halogen, lower h alkyl, lower alkoxy and phenyl, provided that at
least on& e substituents is halogen or lower halogenalkyl. 11. The compound of formula!
according to claim 1, wherein R1 is heteroaryl selected from the group consisting of pyridyl, thienyl and

th'azo'y'ﬂéaiﬂé‘%ﬁ(&ﬁ%?@@&MG@P&ESF&H&%M%@JWH&P&rpﬁe;st%%%%%@&!I%? ggiected from
lower alkyl, halogen, lower halogenalkyl, lower %kox y and p h% 12. The comp 8%%%3]: formula |

accordﬁ&"?otmﬁﬁﬁci‘{ %ﬁ‘@ré’fﬁ‘#@f %ell’?&%‘?éﬁﬁl B18KHHR FRIRISHE GidopE lels A RS, thienyl
and thianelyyed:8kyd loompaimg ahfopirerg, lracddeditipt@iCkeast dnbafitiyg thibdbuaois it AaladgénA

compougpi%%pmg&,l]g}ggordmg to claim 1, which is

(R)-4-dimethylamino-3-(10-phenyldecanoylamino)-butyric acid. 15. A process for the preparatlon of
compounds of formula! as defined in claim 1, which process comprises -56- a) condensating an amine
of formufa The compound of formuta | according to claim 1, wherein R’ is heteroary! selected from the

group consisting of pyridyl, thienyl and thiazolyl, said heteroaryl being unsubstituted or
substituted by one, two or three groups selected from lower alkyl, halogen, lower halogenalkyl,

lower alkoxy and phenyl.

12. The compound of formula | according to claim 11, wherein R'is heteroary! seiected from the
group consisting of pyridyl, thienyl and thiazolyl.

13. A compound of formula | according to claim 1 having the formula
L4
O, CH

HiCo

CH, HN al A2 R
SergyT eHy”

14, A compound of formula | according to ciaim 1, which is (R)-4-dimethyiamino-3-(10-phenyl-

decanoyiamino}-butyric acid.

15. A process for the preparation of compounds of formuia | as defined in claim 1, which

process comprises



H3C,, N"-N1 RP, CH3 NN2 0 wherein RP is methyl, ethyl or benzyl, with a carboxylic acid of the
formula In HO 0 wherein Al isa bond and A2, m, n and Ware as defined in claim 1, in the presence of
a base and a condensing agent to obtain a compound of the formula IV and transforming the
compound of formula IV into a compound of formula I, wherein Al isa bond, by ester hydrolysis or
hydrogenation. 16. A process for the preparation"éfcompounds of formula | as defined in claim 1,
which process comprises a) condensating the amine of formula CH3NE, 0 wherein RP is methyl, ethyl

or benzygg %%&%m anf&p%mmula 0 0=C----N1-(CH2)m-A2-(CH2)n-R1V, wherein A2, m, n

and Ware as defined |n claim 1, in the presence of a base to obtain a compound of the formula RP

Ly
\N/YY \R}’1
| |
O

CH,  NH,

wherein R”is mathyl, ethyl or benzyl, with a carboxylic acid of the formula
. o 1
/

o

Al (CH, — AP —(CHy), R,

wherein A'is a bond and A%, m, n and R are as defined in claim 1,

in the presence of a base and a condensing agent tc obfain a compound of the formuta

v
RF

E
O\I/O
HC

Ciy N Al—(CH), — AT —{CH,), R,

-

and transforming the compound of formula 1V into 2 compound of formula |, wherein A'is a

bond, by ester hydrolysis or hydrogenation.

16. A process for the preparation of compounds of formula | as defined in claim 1, which
" process comprises

a) condensating the amine of formula

HC o
Sy TSpe,

CH,  NH, O

wherein R is methyl, ethyl or benzyl, with an isocyanate of the formuia

O=Ca=N—{CHy)-AZ{CH)—R"  V,
wherein A%, m, n and R' are as defined in claim 1,

in the presence of a base to obtain a compound of the formula



00 CHs HNN-(CH,)",-A"--(CH,)"-RI and transforming the compound of formula VI into a compound of
formula I, wherein A' is NH, by ester hydrolysis or hydrogenation. 17-A process for the preparation of
compounds of formula | as defined in claim 1, which process comprises a) condensating the amine of
formula Il CH3 .NH,0 wherein RP is benzyl, with a carboxylic acid of the formula VII HO >(Cf32)0, \'
wherein m and Ware as defined in claim 1, in the-presence of a base and a condensing agent to
obtain a compound of the formula H3C,N, CH3 HN and transforming the compound of formula VIII
into a compound of formula wherein A2is a bond and n is 2, by hydrogenation. 18. A pharmaceutical
composition comprising‘a compound of formula | according to claim 1 and a pharmaceutically
acceptable carriercgnd/or adjuvant. 19.A compound of formula | according to claim 1, selected from the
group consisting of (IR)-348-(3,4-difluoro-benzyloxy)-octanoylamino]-4-dimethylamino-butyric acid, -
58 - Oy

i :
CH, HN N——(CH, ), — A% (CH ) R

T

)
and transforming the compound of formula VI into a compound of formuia |, wherein A'is NH,

by ester hydrolysis or hydrogenation.

17. A process for the preparation of compounds of formula | as defined in claim 1, which
Process comprises

a) condensating the amine of formula
il

wherein RPis benzyl, with a carboxylic acid of the formula

Vil
HO

{CHY,,
e

wherein m and R'are as defined in claim 1,

in the presence of a base and a condensing agent to obtain a compound of the formula ‘

Vin
RF

&) O

H O
\N

|
CH, HHN A‘——(CHQ,,,—\_
\ﬂ/ \ . ;
e}

and transforming the compound of formula Vit into a compound of formula |, wherein A%is a
bond and nis 2, by hydrogenation.

18. A pharmaceutical composition comprising a compound of formula | according to claim 1 and

a pharmaceutically acceptable carrier and/or adjuvant,

19. A compound of formula | according to claim 1, seiected from the group consisting of
(R)-3-[8-(3,4-~difluoro-benzyloxy)-octanoylamino]-4-dimethylamino-butyric acid,



(R)-348-(2,5-difluoro-benzyloxy)-octanoylamino3-4-dimethylamino-butyric acid,
(R)-348-(2,4-difluoro-benzyloxy)-octanoylaminol-4-dimethylamino-butyric acid,
(R)-4-dimethylamino-348-(2,3,4-trifluoro-benzyloxy)-octanoylaminopbutyric acid,
(R)-4-dimethylamino-3-(8-pentafluorophenylmethoxy-octanoylamino)-butyric acid,
(R)-4-dimethylamino-348-(4-trifluoromethyl-benzykéxy)-octanoylaminopbutyric acid,
(R)-4-dimethylamino-348-(3-fluoro-4-trifluoromethyl-benzyloxy)- octanoylaminopbutyric acid,

(R)-4-dimethyl h |
e e
(R)-4- d|methy|éﬁr}n%d%@84(@ﬂ%?6mm roiettylasez ﬁéﬁ%ﬁfﬁgﬂ%ﬁmmﬁwc acid, and

pharmaceut|Ca[by)aﬂﬁmﬁéﬂ*?l@rﬁﬁﬁsatt@(ﬂefﬁﬂﬂdbz@qﬁma@,ua@pﬁwﬁwlanhsaa};btdmg oi¢)aim 1, selected
from the group _

t|
(R ERa Lomipass 6 peniefuorononyne RTINS RS By ac
(R)-4- d|methyléﬁ)ﬁ&@]@%ﬂéﬁlﬂtﬁ@é&r&f%ﬁ%@%&ﬁ%&%ﬁn%fﬁﬁeﬂﬁraI%@j@uwﬂc aci
(R)-4-dimethylqroiacBsniZafites G-meleilon) Oemroyastiopbiyeg aeittancylamino}- butync

(R)-4- dlméa] ylamino-348-(3-fluoro-benzyloxy)-octanoylamino]-butyric acid,

(R)-4- difié ylamino-348-(4-fluoro-benzyloxy)-octanoylaminopbutyric acid,

(R)-348-(2,3- d|ff&bﬂcﬁm&y}mwo&féﬁéwmhﬁm@mymwgmw&%t&bdw acid,

ER; -3- ((18 ber;]zsl/k@sysqgl@"wé}?lmgmtﬂmthy{aﬂomﬁhksyrmag@ihyzammoo-lbutync acid,

R)-4-dimet y 0:34 uor X am utyric aci . .
(R)-4-dimethyl |no 2/ ﬂ"uorg‘:’g&ag%gx% nongﬂjgy famin HB[TI))’ af:%‘?anoyiammo]'butync
(R)-4-diraeithyadhhasBageiqaly asgsméas prioRgresfiaminopbutyric acid, and pharmaceutically
acceptable salts thereof. 21. A compound of formula | according to claim 1, selected from the group
consisti -349- dlflu o hen an yIam| 01:4-di eth lamino-butyric. acid,
(R)-349r% zg\é‘ﬁ% %en%&rﬁ nong%%ry alé‘(‘nlngf Sei Eé}rﬁﬁ%rg utgrlc 86 drT lfw o
(R)-3-[9-(3,4- dﬁf&b&sim@hwawmohéﬁwb%xfaﬁaﬁn@]mﬂ@mﬁé&mamikﬁnwi@wb@ctanoyiammo}-
‘(R)-4-dir9@(gt})dada3)o -349-(2,3,4-trifluoro- phenoxy) nonanoylaminopbutyric acid,

(R)-3-[9-(biphenyl-4- onan m|n imeth -butyric
(R)-2-(0-(3 1 A B R e e e Bt e o
(R)-4-dimethy|dmwwmmmw&m@ﬁwm@ﬁwwmwﬂmzmﬂg aei,
(R)-4-dimethylapnos3fSHA-meinexy- wﬁmmﬁﬁp@awmmmﬁm%a@ﬁb acid,

(R)-4-dimethyl |no -3 hth nona am Inol-

(R)-4-dimethyl3% gL(:lgl é&“ﬂ]idec rg #%g bL?tyrlgya%ld ;n iLigr?rc1:<";{j(§eutlcally acceptable
salts thereof. 2QRmd@ﬁl%mfﬂﬂl@ﬁfbﬁwlaﬂmdw@t@@éﬁrﬁ@@ébé@!@ﬂ%mm@@%up consisting of
ER;'4'gimetEY: R @ﬁ%@lﬂﬁﬁpﬁ?ﬁﬁd MWA?@M@)‘I mmb HYERiIRSButyric acid,

R)-4-dimethy |no en C amino)-bu ync a

(S)-4- dlmethyla %”é‘“g ot nixﬂ EERRAA ?énPnof%"dtyr%“SE‘}d"am‘”d butyric acid,

(R)-4- d|methyla(rﬁﬁ]n%c@r[qtby(anﬂum%ﬁ%mgrdm@mmm@p@ﬂwacﬁé}dtyrlc acid,

(R)-4- dlmethy'3(@31ﬂﬂcﬁﬂéﬂs@nﬁliHBfé?-{@ll@fiwén@%@)@mm%@wwk%%lﬁync acid,

(R)-4-dimethylamino-3-00-(2,5-dim hyI ecanoylaminol-butyric acid,

(R)-4- dlrﬁBﬂ‘fgﬁ'ﬁ‘ﬁT‘ﬁBeg 'ﬁet\yy(ﬁcéec? E%h%%)%f?decanoylamlnol -butyric acid,
(R)-4-dimethylamino-3-[10-(4- methoxy phenyl)-decanoylamino]-butyric acid,
(R)-4-dingethylaminQisa(dQhapiihalesrdng @@EQWW%F@&E@H%'%%%@ consns’tmg of

(R)-4- dlmethylamlno -3-110-(4-triflu romet%@ghen Cﬁé] ﬁaml but r§ aci a;%‘

pharmaceutical f/zhéégé?a%@ﬂé'ﬂt% ?%8?8 A id 8 PECEHYIMEAS claim 1, selected
from the group HonsistitRylediiRy-4-plieratkyiaeinocsifroa@-fabretpriemieduteiogtitnino]-butyric acid,
(R)-3-[10-(2,3- d('ﬂy@rfw@%{%&%ca%d M%@%M@Uﬂ!ﬂ%%&ﬂﬁl%%nc acid, -
(R)-4-dimethylamino-3-(10-thiophen-3- eca § éjt ric aci b ¢ "
imethylamino-3{ &&tﬂ‘f&?ﬁl@%‘%ﬁ&%@%ﬁﬁ‘ Q%K onanoyld mo]' utyric aci
(R)-4- d|methylwﬁmsmmheﬁ%hbxahmmm@mym@mwamm-butyrlc acid,
(R)-4-dimethylaRinora-(4 @m%&@%ﬂgﬁéf@m%wﬁﬂﬁr%?@dlmethyiammo -butyric acid,

(R)-4- dlmethylamlno -3-(8-phenyl-octanaylamino

(R)-4-dimethylafRinG A8t Wﬂﬁoﬁ%%hﬂbmgﬂ?rﬁé} ?&338@') -nonanoylaminol-butyric acid,
(R)-4-dimethylamino-3-(9-pyridin-3-yl-nonanoylamino)-butyric acid, (R)-4-d
imethylamino-3-(11-phenyl-undecanoylamino)-butyric acid, and pharmaceutically acceptable salts
thereof. - 60 - (R)-4-dimethylamino-344-(5-phenyl-pentyloxy)-butyrylaminol-butyric acid,
(R)-4-dimethylamino-316-(3-phenyl-propoxy)-hexanoylaminolibutyric acid,
(R)-4-dimethylamino-3-(9-phenethyloxy-nonanoylamino)-butyric acid,
(R)-4-dimethylamino-348-(3-phenyl-propoxy)-octanoylaminol-butyric acid,
(R)-4-dimethylamino-348-(2-phenoxy-ethoxy)-octanoylaminol-butyric acid,

(RY-2_-(10-bean7viovv-AdAecannoviamino)-A-dimethviamino-biitvrie acid



(R)-4-dimethylamino-3-(8-(phenylmethanesulfonyl)-octanoylamino)-butyric acid,
(R)-3-(9-benzenesulfonyl-nonanoylamino)-4-dimethylamino-butyric acid, and pharmaceutically
acceptable salts thereof. 25. A compound of formula | according to claim 1, selected from the group
consisting of (R)-3-{742-(2,3-difluoro-phenyl)-ethoxyl-heptanoylamino}-4-dimethylamino-butyric acid,
(R)-4-dimethylamino-349-(methyl-phenethyl-amind$-nonanoylaminol-butyric acid,
(R)-4-dimethylamino-3-(9-phenethylamino-nonanoylamino)-butyric acid,

(R)-4-dimethylamino; 349 l-phenyl-aming)- ylaminol-hutyric.acid. pharmaceutically
acceptable saliﬂ}f?ege%n)g ég@ﬁiﬁé)g o%lg%gg lé(%‘%mp%ul%jlq ?&@c@%ﬁg 3{1(? }é?ﬁénﬁtﬁlﬁ@éﬁ?%%d from the group
consisting of (RR44diimethylaminto 328 nariiirisromderyl-persymyanoetavbyiamfithl-butyric acid,
(R)-348-(biphesi-4-yimatyRmyirectanoplamingAdlicaetpiantopsaumitieadid,
(R)-4-dimethylamino-349-(3-flugro-phe - noylaminol-butyric acid,
(R)-4-dirﬁré‘%réﬁ‘g%%%%hf&@? %8 r?)%%ﬁg%%%pl)%%%noylamino]-butyric acid,
(R)-319-(3,4-difluoro-phenoxy)-nonanoylamino}-4-dimethylamino-butyric acid,
(R)-4-dipethytamipemitS-{dddatrifitreinh enesn-nosaacamiroliHauidim asithisting of

(R)-4-dimethylamino-3[9:(naphthalen-1-yloxy)-nonanoylaminal- ric.acid,

(R)-4-dimethyl2 \i%é‘? -&%Y%‘ﬁ“é%‘jy%a@e%*%éé‘ﬁéﬁ%?ﬁ%ﬁé”gl%&% e
(R)-4-dimethyldfinfoBoptbyviemiteriotpfre AsTvbdecansylaminel-Biiisascid,
(R)-4-dimethylamincidntiQmanimleodhyhylerraaylasrine)-butyricasd, and pharmaceutically
acceptable salts.thereof. 27. A.co of formula | according to clai cted from the group
consisting of ( %%%eﬁﬁﬁ’gﬂrﬁ'fﬁ%%fﬁg -(ﬂytcr)fﬁ)‘ (rﬁ%%éfa?/ﬁ%%ﬁ\%nﬂngé%g%ﬁ%g}%%rﬁhoI-.butyric acid,

(R)-3-[10-(2,3-dRutndipsibyigmidechiiSyiatiat]-ananvegraansivians gy tacids 1 -
(R)-4-dimethylamjnogintAyiarban-dy b dasnareyapra)shedyEsoRithino]-butyric acid,
(R)-4-dimethylamino-3-(9-phenethylgxy-nonanoylamino)-hutyric acid, . - o
(R)-4-di methyl3@%&&%&%&%&@%&#&%&-ggffgiﬁ%y é?ﬁﬁﬁ c%%ﬂ%%?cmé%?& ,bzlijFde%ﬁg(rjm aceutically
acceptable saltfRihérdpfthylamino-3-[10-(4-methoxy-phenyl)-decanoylaminol-butyric acid,

_ {(R)-4-dimethylamino-3-(10-naphthaien-1-yl-decanoylamino)-butyric acid, '

(R)-4-dimethylamino-3-[10-(4-triflioromethyl-phenyl}-decanoylamino]-butyric acid,

and pharmaceutically acceptable salts thereof.
23. A compound of formula i gqc'ording to claim 1, selected from the groub consisiing of

(R}-4-dimethylamino-3-[10-{3-fluoro-phenyl}-decanoylaminol-butyric acid,
(R)-3-[10-{2,3-difluoro-phenyl}-decanoylamino]-4-dimethylamine-butyric acid,
{R)-4-dimethylamino-3-(10-thiophen-3-yl-decanoylamino)-butyric acid,
(R)}-4-d imethylamino-3-(10-thiazol-5-yl-decanoylamino)-butyric acid,
(R)-4-dimethylamino-3-(6-phenyl-hexanoylamino)-butyric acid,
(R)-4-dimethylamino-3-(7-phenyl-heptanoylamino)-butyric acid,
(R}-4-dimethyiamino-3-(8-phenyl-octanoylamino}-butyric acid,
(R)~4—dimethy!amino-—3—(9-phenyi—non'anoyiamino)—butyric acid,
(R)-4-dimethylamino-3-{8-pyridin-3-yl-nonanoylamino)-butyric acid,
(R)-4-dimethylamino-3-(11-phenyl-undecanoylamino)-butyric acid,

and pharmaceutically acceptable salts thereof.

24. A compound of formula | according to claim 1, selected from the group consisting of

(R}—4~dimethylamino-3—(1Z-phenylwdodecandyiamino)—butyric acid,



-60 -

(R)-4-dimethylamino-3-{4-(5-phenyl-pentyloxy}-butyrylaminol-butyric acid,
(R)-4-dimethylamino-3-[6-(3-phenyl-propoxy)-hexanoylamino]-butyric acid,
(R)-4—dEmethylamino-S-(Q-phenethyioxy-nonanoylamino)~butyric acid,
(R)-4-dimethylaminc-3-[8-(3-phenyl-propoxyj-octanoylaminol-butyric acid,

“(R)}-4-dimethylamino-3-[8-(2-phenoxy-ethoxy)-octanoytaminol-butyric acid,
(R}-3-(10-benzyloxy-decanoylamino)-4-dimethylamino-butyric acid,
(R}-4-dimethytamino-3-{7-(2-phenyl-ethanesulfonyl}-heptanoyiamino]-butyric acid,
(R)-4-dimethyiamino-3-(8-(phenylmethanesulfonyl}-octanoylamino)-butyric acid,
(R)-3-{8-benzenesulfonyl-nonanoylamino}-4-dimethylamino-butyric acid,

and pharmaceuticaily acceptable salts thereof.

25. A compound of formula [ according to claim 1, selected from the group consistihg of
(R)-3-{7-[2-(2,3-difluoro-phenyl)-ethoxyl-heptanoylamino)-4-dimethylaminoc-butyric acid,
(R)-—4—dimethyiamino-3-[9~(methyi-phene’thyl~amino)-nonanoylamino]—butyric acid,
(R)}-4-dimethylamino-3-(8-phenethyiamino-nonanoylamino)-butyric acid,
(R)-4-dimethylamino-3-[9-{methyl-phenyl-amino}-nonanoylamino]-butyric acid,

and pharmaceautically acceptable salis thereof.

26. A compound of formula | according to claim 1, selected from the group consisting of
(R)-4-dimethylamino-3-[8-(4-trifluoromethyi-benzyloxy}-octanoylamino}-butyric acid,
(R)-3-{8-(biphenyl-4-yimethoxy}-octanoyfamino]-4-dimethylamino-butyric acid,
{R}-4-dimethylamino-3-[9-(3-fluorc-phenoxy}-nonanoylaminal-butyric acid,
(R}-4-dimethylamino-3-{9-(4-fluoro-phenoxy}-nonanoylamino}-butyric acid,
(R)-3-[9-(3,4~difluoro-phenoxy}-nonanoylamino}-4-dimethylamino-butyric acid,
(R)-4-dimethylamino-3-[9-(2,3 4-trifluoro-phenoxy)-nonanoylaminol-butyric acid,
(R)-4-dimethylamino-3-[9-(naphthalen-1-yloxy)-nonanoylaminol-butyric acid,
(R)-4-dimethylamino-3-(10-phenyl-decanoylamino}-butyric acid, |
(R}-4-dimethylamino-3-{10-{2-fluoro-phenyl)-decanoylaminol-butyric acid,
(R}-4-dimethylamino-3-(10-naphthalen-1-yl-decanoylamino}-butyric acid,

and pharmaceutically acceptable salts theraof. '

27. A compound of formula | according to claim 1, selected from the group consisting of
(R)-4-dimethylarmino-3-[10-(4-trifluoromethyi-phenyl)-decanoylamino]-butyric acid,
(R)-3-{10-{2,3-difluoro-phenyl)-decanoylamino}-4-dimethylamino-butyric acid,



.61-

(R)-4-dimethytamino-3-(10-thiophen-3-yl-decanoyiamino}-butyric acid,
(R)-4-dimethylamino-3-(8-phenethyloxy-nonanoylaminc)-butyric acid,
(R)-4-dimethylamino-3-[8-(2-phenoxy-ethoxy)-octanoylamino]-butyric acid,

and pharmaceutically acceptable salis thereof.



