WO 2006/ 043149 PCT/ | B2005/ 003113 NOVEL DI CARBOXYLI C ACI D DERI VATI VES The
present patent application concerns new conpounds displaying agonistic
activity WO 28@hi4Bgesi ne- 1- phosphate (S1 P) receptors, trernBposeessss of
preparation 5 and their use as i nmmunosuppressive agents. Anmong ot her
effects, indirect or direct S1 P receptor agonists inhibit thymc egress
and | ynphocyte recirculation (Rosen et al, Inmmunol. Rev. 2003, 195, 160).

I nhi bition of |ynphocyte egress is associated with clinically useful

I mmunosuppression in both transplantati on and autoi mune di seases. 10

Agoni sm of sphi ngosi ne- | NOWED HCARBOX)t S AGIPADERIVAAINESS1L P1 receptors)
I nduces accel erated hom ng of |ynphocytes to | ynph nodes and Peyer's

pat ches wi thout |ynphodepletion. Such inmunosuppression is desirable to
prevent reject | &HcR R4
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a synthetic anal og of a natural npound derived fromthe fun%us | saria
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trials for Wifoutt N@apRAGMEpIefiord’ SUtH rigiemcitipprégiiomnts | dedthidse 1d prevent
multiple sclerosis wever, FTY 720 is reported to have an adverse event

of transi erﬂe;eeagyrqiheomamtrsnwgawlan@rwn thertregpeniepiiteimmung disaydsrs.

2002) and the tloxrﬁ&r'lééluppresswe agents have been shown to be useful in a wide variety of

15 autoimmune and chronic inflammatory diseases including transplant rejection,
mulitiple sclerosis, lupus erythematosus, fheumatoid arthritis, inflammatory bowel
disease, psoriasis, asthma, myocarditis, atopic dermatitis, type-1 diabetes, athero-
sclerosis, glomerulonephritis Iymphocﬁic ~leu'kémias, lymphomas, muiltiorgan
failure, sepSIs pneumonia, etc. ‘ A o

20 This mechanism was recently shown to be operant in the well demonstrated
immunosuppressmn of FTY 720, a drug currently submitted to clinical trials in the
prevention of organ transplant rejection (Matioubian et al, Nature, 427, pp. 355-
360, 2004). FTY 720 is a synthetic analog of a natural compound derived from the
fungus lsaria sinclairit. FTY 720 induces a decrease in circulating lymphocytes and

25 the efficacy has been - attributed to arise from the agonist driven functional
mechanism of S1P1. This compound advanced to Phase lli clinical trials for the
treatment of organ transplantation and in Phase Il for multiple sclerosis.

However, FTY 720 is reported to have an adverse event of transient
asymptomatic bradycardia (J. Am. Soc. Nephrol., 13, 1073, 2002) and the toxicity



WO 2006/ 043149 PCT/ 1 B2005/ 003113 2 potential is mechani sm based due to non
sel ective agonismon S1 P3 receptor (Bioorg. & Med. Chem Lett., 14, 3501,
2004) . Rewennéeyn43fsart her sel ective agoni sts of S1 P havecaliBmobesni3
described in the patent literature (WO 04 058149, WD 04 024673, WO 03
061567). 5 However, FTY 720 and congeners suffer fromtwo potenti al
drawbacks in this indication: they reguire to be phosphorylated in vivo to
beconme active (Brinknmann et at, J. Biol. Chem, 277, 24, pp. 21453-21457,

2002) and suffer froma |ack of - sel ectivi tP/ ii.owards.the fiSVﬁDfl P_r.ecept or
subt y pespqtemtial ds amechanismsbiasae due & nor, selegHKe [EPNISTH Y | TREFRIOT s
thereforg,. epty ' i | g direct S1 P receptor agonists
di spl ayi@éé)ﬁétgd\a%&ri' %g%g-lc’it?‘%yi’t@,’ ggg?tm arly conpounds with low rel ative
activity at Réwerly, Rirthecegitoiivesaponists ekfrlPskade alsccheen desciibedids thed

oSS pEateuite e G, 66858348 N i 92 4B7 I PG B Cram e (14). <
pp. 13839- 13!—%\@@3@% %éolatngilc%ﬁg@%\ér@&f@é}j 6, o bABNRAIRTERbatRY /IiHION to

providde conpounds that are receptor agonists, having ) '
| Munos upgicatieh vibegatguire tofeeprospioyylatechin wino taftidosimey aciivectRys1kenams

Of 1 or metedh (1 oS i3 24 s & 1A Vere DD ASCLOMU AL Srogt o
structur egglggnteﬁ%gdéigﬁé'f%e@W@&@ﬁ@%&}gég %Mawaénatétrblpectéme@ z9@, cal

soci ety of 1973, 1886-1887; 25 360, Sugasawa et at
Phar nmacepy.i3@-34812002)n, Pharmaceutical society of Japan 3, 1, 47- 52; GB

L) o R hcp it o Eu! bblate B, T Hlnd AU 80, Tusagt o
?‘;) 25 TQLSRR dibplayiNd réceptdh &iertility, Partididlably dofpéindé (MERZIBW rélatihe " )
activity at the S1P3 receptor subtype expressed in cardiac tissues and whose
activation results in bradycardia and cardiac depression (Forrest et al, JPET, 309,
pp. 758-768, 2004, Sanna et al, J. Biol. Chem., 279 (14), pp. 13839-13848, 2004)
15 It is thus an object of the present invention to provide compounds that are
S1P receptor agonists, having immunosuppressive activity prefelfably with low
affihity to edg3/S1P3 receptor.
Surprisingly, the present inventors  have identified new compounds of formula
(1) which fulfill these requirements. | | |
"+ 20 .Compounds of close: structufes have been disclosed (Hayékawa et al,
Bulletin of the chemical society of Japan, 46, 6, 1973, 1886-1887; US 3 325 360,
Sugasawa et al Pharmaceutical bulletin, Pharmaceutical society of Japan 3, 1, 47-
| 52: GB 917817). Nevertheless, their SP activify is neither taught nor suggested.
According to a first object, the present invention concerns new compounds of

25  formula (l):

A= (Y)p—— Ko (Ar2), Y2— N— (¥3);— z (CO,R")(COR™)
Rl
()

wherein



wherein WO 2006/ 043149 PCT/1B2005/003113 3 Art represents an Aryl or

Het eroaryl group optionally substituted by I up to 5 R group(s), wherein,
each R, iwenveiweabi4er different, is selected fromthe gregpIBmOsSHIGLiNgG i n
Hal ogen at om perhal ogenoal kyl, -Al kyl, -QAl kyl, -OH, -COOR7, -CONR7/R8, 5.
-Al kyl -Hal, -QAl kyl-Hal, NO2, -CN, -NR7 -Al kyl Aryl, -Aryl, -S(OIR7,

-Al kenyl, -Si(Akyl)3; wherein R7 and R8, identical or different, are
chosen fromthe group consisting in H; A Kkyl; Cycloal kyl; Aryl;

-ALkyl Aryl;  Het.exrageptesetiie b AryPbk Heteroda)l gpdliy bptienailyosubdititedis( #1up) to
optionally substituted by one ofr nore identical or different Hal ogen 10
atom pol yfd Bagrewp(syl , Aryl, -000R7 or k7 and R8 formtogether with the N

atomto which the r G . Vel Eatadd A 4 nts
an ARyl cnamerat Bafh R JETiR of BrEhetE) S leiitord 1B Sroun o BRNEER
above, and [palbhématoln, C pETHAISGEEbANRE, GAIKYDr COANSAL UOHL, I COHRBNACONR7RS,
het eroat on(s) and/or_a residue chosen fromthe group consisting_in

- Al kenyb-, -Alkyi-kighy1OAIkylarain NO2N=CN. -NRARS SIRYIAgYI N, -S(@()&ij,--,Alkenyl,
-C(=O)(O?7)_-Si( -gg_:O)(NW)-, -N=EN-, -S(0)1-; msOorl;, 20 X represents a
het er oat om ﬁ}kg ri; -Ar2- represents an -Aryl- group optionally

subst i t ut edyipteilpnR7 GindRBE idRrdicalior aiffedsft ardchdsare from Weeyriup GoriSisting fhor m
together with the atons ' are attached a fused cyclic, | or

het eroaryl Hi ﬁéklé;SCM@@éleyE;'X\\Pyllig”gdk;l/g'ﬁe}’%e’é%ﬁﬁ%ar&ﬁ whenein Allghatncloghsyh s yory
substi tut ey by ;008 YptiBRERY Rubitituted by one or more identical or different Halogen
10  atom, polyfluoroalkyl, Aryl, -COOR?7
or R7 and R8 form together with the N atom to which they are attached a
Heterocycle;
»lisO,1o0r2;
= Y1 represents an -Alkyl- chain, optionally substituted by one or more R as
15 defined above, and optionally comprising one or more unsaturation(s) and/or
heteroatom(s) and/or a residue chosen from the group consisting in -Alkenyl-,
-Alkynyl-, -CH=N-, -N=CH-, -CH=N-O-, -O-N=CH-, -C(=0)-, -C(=0)(OR7)-,
-C(=0)(NR7)-, -N=N-, -S(O)I- ;
misQor1;
20 = X represents a heteroatom;

=nis0orf;

« -Ar2- represents an -Aryl- group optionally substituted by one or more R
group as defined above or wherein 2 R may form together with the atoms to which
they are attached a fused cyclic, aryl or heteroaAryl ring ;

25 =pisQort;

= .Y2- represents an -Alkyl- chain, optionally substituted by one or more R as
defined above, and optionally comprising one or more unsaturation(s) or
heteroatom(s) and/or a residue chosen from the group consisting in -Alkenyl-,
-Alkynyl-, -CH=N-, -N=CH-, -CH=N-O-, -O-N=CH-, -C(=O)-; -C(=0)0-,

30 -C(=0O)(NR7), -N=N-, -S(O)!- ;



defined above, and optionally conprising one or nore unsaturation(s) or

het eroaton(s) and/or a residue chosen fromthe group consisting in

- Al kenyl -wo 200ldaynayl -, -CH=N-, -N=CH, -CH=N-O, - O N=CHcT/IBL(5W)3113

-C(=0 0, 30 -C(=O(NR7), -N=N-, -S(0)1-; WD 2006/ 043149 PCT/|B2005/ 003113
4 -R represents a hydrogen atom or a -Lycloalkyl or an -A Kyl chain, the
cycl oal kyl or alkyl being optionally substituted by one or nore R as
defined above, and optionally conprising one or nore unsaturation(s) or

het er oat on(s) ang/ ‘Pépr%seht%sa q%r@@mﬁaltbmr @met heyglloalkgl ooresi sAlkyy ahain, the

-Alk |-, -Ak
8(4: (EI\DEI{AII\IERWQI%IQKQF alkg(h@lng 0p§96ﬁ"3€a§Ub3tN-”’r?§rRM Ong @|morg:ﬁ{|a§n%ﬂr)§%bove
~(=0 O A RW opt@(n @ (quﬁﬂnsﬁiwg ﬁ@@%%gﬁtd%%ﬁ BYRIeterGEté?h@s? &d/or a
repr esent s a@didudlckiben §dm the gRiLpPoahdivtirg rstAlkerydd -Atkynvb ﬁHﬁNF,&N%@H- 10
defi ned above, and optionally conprisin unsat on s%
hijt Eroafli omtGH=bA* or -ArN=sldueCéfigien f%irr?ﬁﬁ‘éRa}'oug\l nsi ﬁ@hb % h
X 8”36 'A't‘;?“@)%ﬂ?) -AIW@IkyI, S ﬁ&ﬁ?l\* QQ=C+PAIN§/P'+ CH=N @mkyl -0-

$0orl; 15°- represent’s a

- Cycl oal ky N=CH- 2Ry 10LCEFO-Alkyl, QC(-B@O&AH!@Y y—IO(-@D(MFb?)eNkaI W&MI) SEbup,
or R and Z formtogether with the N atomto which they are attached a
Het er ocycl AKYlir Het'eroaryl group; wherein (CO2R') and (COR'') can be

attached to the ?g”?eﬁqég&tgrarf Wk dERsHEND tléﬁél@subs%ﬁjted By 618 bE HRBYESR &is

hydr ogen at om or chai n, ptlonétl y substituted one or nore R
as defjpeddahnee, abbdeOrﬁnd)r‘@ithnadipnporrmrlsmg)rme)ronmmere uue@atur@ttqngﬁ)( 9r

R repre?\g’[‘etrcs)afo%_l(s)_aﬁac\li/oy Ia residue zmsen from 58 e grr]c‘)fjllﬁﬁJ rc%'ns?srtmaynt h&fkeﬁyl-
-Alkynyl-, -CH=N-, -N=CH-, -CH=N-O-, -O-N=CH-, -C(=0)-, -C(=0)O-,
-C(=0)(NR7)-, -N=N-, -S(O)I-; ‘ o

=qis0or1;

15 « Z represents a —Cycloalkyl< group or an -Aryl<, -Heteroaryl< group or a
—C(alkyl)< group, or R’ and Z form together with the N atom to which they are
attached a Heterocyclic or Heteroaryl group;
wherein (CO2R”) and (COR’™) can be attached to the same atom or two adjacent
atoms ;

20 » -R” represents a hydrogen atom or an Alkyl chain, optionally substituted by
one or more R as defined above, and optionally comprising one or more
unsaturation(s) ;

« -R" represents —OH, —OAlkyl, H, -NR7OR8, -NR7RS, natural or synthetic
amino acids, wherein R7 and R8 are defined as above;

25 or R” énd R” form together a ring with the atom(s) to which they are attached
to form a cyclic intramolecular bis carbonyl group, including Meildrum acid
derivatives;

as well as their enanﬁomers, diastereoisomers, geometrical isomers, mixtures
thereof, free forms and pharmaceutically acceptable salts, hydrates, solvates and

30 esters



am no acids, wherein R7 and R8 are defined as above; 25 or R' and R'"' form
together a ring wwth the atom's) to which they are attached to forma
cyclic i nwoanml@suubar bis carbonyl group, including Ml @cumBzos/o3113
derivatives; as well as their enantioners, diastereoisoners, geonetrical
isoners, mxtures thereof, free forns a pharmaceutically acceptabl e
salts, hydrates, solvates and 30 esters 2006/ 043149 PCT/ 1 B2005/ 003113
5 with the exception of conpounds where : - nmen=p=0, g=0O or 1, R =H or

Al kyl, Y2=-A k 3 25 chpSumidwhere and  Art = unsubstituted phenyl
or phenyl subthmrt% X\(/:\né%t ocr)\fecoc%pprmre identical R where R_is Hal ogen; and

5 - meEn=p=0, g=mEn=P=0Hg=82r GHR'=H yBAIgh(2=-Alkyty ¥3sobikyl-<Zarfe(Airvi}= and
unsubstituted phenyl, Preferably, the ¢ s..of the jnpventi
repr esent edrby Uf‘ﬁ@?"ﬁvﬁegvﬁh?@y%ép@%wg P&ggﬁgﬁgﬂ‘wgﬁ C In%)(% H&%Rﬂehﬁrgiﬁ% 39/" Berrrc}a
(X)n- (Ar2 X3 f- Z R CORP" (Il) in which An, Y1, X Art, Y2, R
R, Y3, R'E%?%Igéneﬁ’n%}og, g are defi ne((:I a)s above and Z 15 represents a
- Oycl oad kyl < gr aupnep=an g=Hd{ eR'atcYREGHa-Ar (3= CHa- Hbepylphutyl<g @ndp Art=
wherein (CO2R') .and F{gd?") can be attached to the sane atomor two
tgtedmheny}

adj acent  HP'® ‘ing ; as well as their enantioners,
di at ereoi soners, geonetrical isoners, mxtures

Preferably, the compounds of the invention are represented by the following

10 general formula (Il):
CO,R"

A= (Y= (= (Ar2), — Y2— N— (Ys)q——@<
R’ COR™

(1
in.which Ar1, Y1, X, Ar2, Y2, R, R, Y3, R", R”, m, n, p, q are defined as above

and

Z
15 ‘Q< represents a —Cycloalkyl< group or an —Heterocyclic<, -Aryl<,

-Heteroaryl< group ;
wherein (CO2R”) and (COR’) can be attached to the same atom or two adjacent
atoms of the Zring ;
as well as their enantiomers, diatereoisomers, geometrical isomers, mixtures

20 thereof and pharmaceutically acceptable salts, hydrates, solvates and esters.

Preferably, in the general formula (ll) :
- Ar1 represents an Aryl or Heteroaryl group optionally substituted, preferably
substituted, by 1 up to 5 R group(s),
25  wherein, each R, identical or different, is selected from the group consisting in

Halogen atom, perhalogenoalkyl, —Alkyl, -OAlkyl,



20 thereof and pharmaceutically acceptable salts, hydrates, solvates and
esters. Preferably, in the general fornmula (11) : Art represents an Aryl
or Het er omoybosgrsp optional ly substituted, preferably pswhBioos/odses by 1
up to 5 R group(s), 25 wherein, each R, identical or different, is selected
fromthe group consisting in Hal ogen at per hal ogenoal kyl , -Al kyl,

- QAl kyl , WO 2006/ 043149 PCT/1B2005/ 00311 6 Y1l represents an - Al kyl -
chain or a -S-Alkyl- chain; msQOorl;, X represents a heteroatonm nisOorl;

5 -Ar2- represeqts ?ége-ﬁ?%)éh-_;qmuehainlélr%OLS—Nkyl-dﬁ’ainr epresents an - Al kyl -
chain; - represeﬁts a hydrogen atom or a cycloal kyl or an al kyl chai n;
gis0; Z 10 reprneiehbsia - Cycl oal kyl < group and (CO2R') and (COR'') are
attached to the_sane atgqmof the.,Z ring; -R' represents a hydrogen atom
-R" representsxren,res-'%%ﬂ?yh‘e,te[%. 15 In the general formula (1) or
(I'1): Preferablyisffdr {-epresents a Phenyl or Thienyl group optionally
substi tuted, pre?erab 'y substituted, by 1 up to 5 R group(s), wherein,
each R 5identi eaArdregicseatean ~Arg- g8lupct ed from the group consisting in
Hal ogen atom per. ha| 019 noal kyl, -A kyl, -OA kyl, 20 Preferably, Y1 :
represents an -'Rl'ﬁ@g ﬁhai nor a-S-Akyl- chain; Preferably, mis 0 or 1;

» -Y2- represents an —Alkyl- chain;
- -R’ represents a hydrogen atom or a cycloalkyl or an alkyl chain;

«qis 0;

T Z
10 = ©< represents a —Cycloalkyl< group and (CO2R") and (COR™) are

attached to the same atom of the Z ring;
« -R” represents a hydrogen atom;
= -R"" represents —OH, —OAlkyl, -NR7RS8.

15 In the general formula (1) or (1l): A
Preferably, Ar1 represents a Phenyl or Thienyl group optionally substituted,
preferably substituted, by 1 up to 5 R group(s),
wherein, each R, identical or different, is selected from the group consisting in
Halogen atom, perhalogenoalkyl, ~Alkyl, -OAlkyl,
20 Preferably, Y1 represents an —Alkyl- chain or a —S-Alkyl- chain;
Preferably, mis 0 or 1;
Preferably, X represents an Oxygen atom;
Preferably, nis 0 or 1;
Preferably, -Ar2- represents an ~Phenyl- group;
25 Preferably, p is 0 or 1;
Preferably, -Y2- represents an —Alkyl- chain;
Preferably, -R’ represents a hydrogen atom or a cycloalkyl or an alkyl chain or
-COOAIkyl;
Preferably, g is 0 or 1,



Preferably, X represents an Oxygen atom Preferably, nis 0 or 1;
Preferably, -Ar2- represents an -Phenyl- group; 25 Preferably, pis 0 or
1; Preferwbl2g06/04¥9 represents an - Al kyl - chain; PreferabgB200R003180r esent s
a hydrogen atomor a cycloal kyl or an al kyl chain or -COQAl kyl;

Preferably, g is 0 or 1; WD 2006/ 043149 PCT/1B2005/ 003113 7 Preferably, Y3
represents an al kynyl chain; Preferably, represents a -C(al kyl)< group;
or represents a -Cycloal kyl < group, wherein (CO2R') and (COR'') are

attached to th t -R
bigt 98reple #n GikyByi ciimiftr ef erably, -R' represents a
hydr ogen at om %ré’%g?e?abpyr?ﬂ l_sebh?sr eprekgath -CH, - QA kyl, -NR7R8 According

to a preferred aspect, conpounds of the invention are cyed fromthe
grpgp go?zl sti nggl n: I10 3- (4-octyl benzyl am no) cycl opent adleXl, 1- di car boxylic
aci nzy faQAR/C P pen dpcadboxyNcracl drgpragéntestaer
3- (4-nonyl benzy% ﬁi ?‘%I opent ane- 1 ( |ca9?rgox lic acid rapres

3- (4-octyl @WWIargromp,cwbeml(\@%”l anddﬁ&li%bﬁgﬂ plachedito the same atom

3-(3- et ho% - Ct'ijlﬂl oxybenzyl am no) cycl opent ane-1, | -dicarboxylic acid 15
3-(3-net ho the oxybenzyl am no) cycl opentane-1, | -dicarboxylic acid

3- ( 3- methoxy- 4-Biarerhih O XD RIBrEs aits Rohgatehepersrane-1 , | -di carboxylic acid
3- (3-brono-4-octyl oxy'}lg rreﬁ]%x ybenzyl'am rb]p)dcycl opentane-1, | -dicarboxylic
a
I

cid 3-(3-m etFP‘refqrablyod’R”’Ireplse,%eBtSwT@th*D Az NRARBO) cycl opent ane- 1,
di carboxylic acid
3- (3-chl oro-4-octyl oxy- 5- net hoxybenzyl am no) cycl opent ane- 1|, 1-di carboxylic

acid 20 3-(4- ngdohding Yioaa preferysd erpatirsonipdurdtiscel trex yrventieni dre selected
from the group consisting in:
10  3-(4-octylbenzylamino)cyclopentane-1,1 dlcarboxyllc acid
3-(4-octylbenzylamino)cyclopentane-1,1-dicarboxylic acid ethyl ester
3-(4-nonylbenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(4-octyloxybenzylamino)cyclopentane-1,1-dicarboxylic acid
.3-(3-methoxy-4-octyloxybenzylamino)cyclopentane-1,1-dicarboxylic acid
15  3-(3-methoxy-4-butyloxybenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(3-methoxy-4-hexylyloxybenzylamino)cyclopentane-1,1-dicarboxylic acid 4
3-(3-bromo-4-octyloxy-5-methoxybenzylamino)cyclopentane-1,1-dica rboxylic acid
3-(3-methoxy-4-octyloxy-5-methylbenzylamino)cyclopentane-1, 1-dicarboxylic acid
3-(3-chloro-4-octyloxy-5-methoxybenzylamino)cyclopentane-1, 1-dicarboxylic acid
20  3-(4-nonylbenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(4-decylbenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(3-methoxy-4-nonyloxybenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(3-chloro-4-nonyloxybenzylamino)cyclopentane-1,1-dicarboxylic acid
3-[4-[4-(4-methoxyphenyl)butoxy]benzylamino]cyclopentane-1,1 -dicarboxylic acid
25 3-[4-[4-(3—chIoro-4~methoxyphenyl)butoxy]benzylamino]—cyclopentane-1 -
dicarboxylic acid
3-(4-nonylbenzylamino)cyclopentane-1,1-dicarboxylic acid ethyl ester

hydrochloride



- (4-decyl benzyl am no) cycl opent ane- 1, 1-di carboxylic acid

- ( 3- met hoxy- 4- nonyl oxybenzyl am no) cycl opentane-1, | -dicarboxylic acid

- ( 3- chl owo-2deemasyboxybenzyl am no) cycl opent ane-1, | -di caciarylos/eozacs d

-[ g [Zg-(4- met hoxyphenyl ) but oxy] benzyl am no] cycl opent ane- 1, | - di car boxylic
ci

3-[4-[4-(3-chl oro- 4- met hoxyphenyl ) but oxy]8oenzyl am no] - cycl opent ane-1, 1-

d![ ﬁalr boxylic aCIdI;ZI 35|(4- nonyl benzyl am no) cycl opent ane- 1, 1-di carboxylic acid
ethyl esten rtwidd 6Bl @IHSG IR BOS A4 AAR0 IR dIbb BRI, PAditdrbokylic acid
3-{4-[3-fl uo{r o-(4@ﬁe>gyl pe%gr%\e@) ggnzyl ]'am no?g%/-cf)opent ane-1, | - %I/i car boxylic
acid hydr dgtiaohiarele

176" abi d HydrbenniioetparaoN) SUrnpRIBSAATAHITLPA b aRBERBHE" Do

2,2-triflu -/(\4- | b | am I '
S hydro%%‘b?ﬁ%geﬁpggﬁg%bgé'&) nonyl benzyl am no) cycl opent anecar boxyl i c

i- (4- ?ﬁslw dx@bza,aztl;ﬁﬂmmaﬂ)marbamyi)a%éﬂf-_mpnylbeaadwm)wcla@eatan@_aar@@w'éﬁ i de
hglc‘(j?gch%f%&%‘ﬁ@%@gﬁ&?@gn eIl_tge)nzyl am no) cycl opent anecar boxylic acid
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15  3-{4-[4-(4-ethoxy-3-chlorophenyl)butoxy]benzylamino}cyclopentane-1,1-
dicarboxylic acid hydrochloride
2-methyl-2-[4-(4-nonylbenzylamino)but-2-ynylJmalonic acid hydrochloride
2-[4-(3-chloro-4-nonyloxybenzylamino)but-2-ynyl]}-2-methylmalonic acid
hydrochloride ‘ : . : o

20 2-methyl-2—[4-(4-octylbenzylarﬁino)but-2-ynyl]malonic acid hydrochloride
2-[4-(4-decylbenzylamino)but-2-ynyl]-2-methylmalonic acid hydrochloride
2-[3-fluoro-4-(4-hexylphenyl)benzylamino]but-2-ynyl]-2-methylmalonic acid
hydrochloride
3-[(2-Fluoro-4'-heptylbiphenyl-4-ylmethyl)amino]cyclopentane-1,1-dicarboxylic acid

25  1-Carbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid — Isomer B
3-(3-Chloro-4-decyloxybenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(3-Chloro-4-octyloxybenzylamino)cyclopentane-1,1-dicarboxylic acid
1-Carbamoyl-3-(4—nonyIbenzylamino)cyclopentanecarboxylic acid — Isomer A

3-[Cyclopropyl-(4-nonylbenzyl)amino]cyclopentane-1,1-dicarboxylic acid
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15  3-(2,3-Difluoro-4-nonylbenzylamino)-1-methylcarbamoylcyclopentane carboxylic
acid — Isomer A
3-(2,3-Difluoro-4-nonylbenzylamino)-1-methylcarbamoylcyclopentane carboxylic
acid — Isomer B
3-(4-Nonylbenzylamino)-1-propylcarbamoylcyclopentanecarboxylic acid — Isomer A

20  3-(4-Nonylbenzylamino)-1-propylcarbamoylcyclopentanecarboxylic acid — Isomer B
3-(4—Decyl-2,3-difIuorobehzylamino)cyclopentane-1 ,1-dicarboxylic acid
3-(4-Decylbenzylamino)-1-methylcarbamoylcyclopentanecarboxylic acid — Isomer
A
3-(4-Decylbenzylamino)-1-methylcarbamoylcyclopentanecarboxylic acid -lsomer B

25  1-Ethylcarbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid — Isomer A
1-Ethylcarbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid — Isomer B
1-Isopropylcarbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid —
Isomer A
1-lsopropylcarbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid —

30 IsomerB
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15  3-(4-Decylbenzylamino)cyclopentane-1,1-dicarboxylic acid isopropyl ester
3-[(2-Fluoro-4'-heptylbiphenyl-4-ylmethyl)amino]-1-
methylcarbamoylcyclopentanecarboxylic acid — Isomer A
3-[(2-Fluoro-4’-heptylbiphenyl-4-ylmethyl)amino]-1-
methylcarbamoylcyclopentanecarboxylic acid — Isomer B

20  3-(4-Decylbenzylamino)cyclopentane-1,1-dicarboxylic acid enantiomer A
3-(4-Decylbenzylamino)cyclopentane-1,1-dicarboxylic acid enantiomer B
3-[(3-Chloro-4-decyloxybenzylymethylamino]cyclopentane-1, 1 -dicarboxylic acid
3-[(3-Chloro-4-nonylloxybenzyl)methylamino]cyclopentane-1 ,1-dicarboxylic acid
1-Dimethylcarbamoy|—3-(4-nonylbenzylamino)cyclopentanecarboxylic acid

25  1-Ethylcarbamoyl-3-(4-octylbenzylamino)cyclopentanecarboxylic acid -lsomer A
1-Ethylcarbamoyl-3-(4-octylbenzylamino)cyclopentanecarboxylic acid — Isomer B
1-Methylcarbamoyl-3-(4-octylbenzylamino)cyclopentanecarboxylic acid — Isomer A
1-Methylcarbamoyl-3-(4-octylbenzylamino)cyclopentanecarboxylic acid - Isomer B
3-(4-octylbenzylamino)cyclopentane-1,1-dicarboxylic acid isopropy! ester

30 3-[(4-Decyl-2,3-difluorobenzyl)methylamino]cyclopentane-1 ,1-dicarboxylic acid
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20 3-[(4-Decyl-2,3-difluorobenzyl)ethoxycarbonylamino]cyclopentane—1 ,1-dicarboxylic
acid ethyl ester — Isomer A
3-[(4—Decyl-2,3-difluorobenzyl)ethoxycarbonylamino]cyclopentane—1,1-dicarboxylic :
acid ethyl ester — Isomer B
3-[(4-Decyl-2,3-d ifluorobenzyl)methoxycarbonylaminojcyclopentane-1,1-

25  dicarboxylic acid
3-[(4-Decyl-2,3—difluorobenzyl)methoxycarbonylamino]cyclopentane—1 -
dicarboxylic acid ethyl ester
2-Methyl-2-[4-(4-nonylbenzylamino)but-2-enyljmalonic acid
3-[2-(4-Octylphenyl)ethylamino]cyclopentane-1 ,1-dicarboxylic acid
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15  methylcarbamoylcyclobutanecarboxylic acid — Isomer A
3-[(2-Fluoro-4'-heptylbiphenyl-4-yimethyl)amino]-1-
methylcarbamoylcyclobutanecarboxylic acid — Isomer B
3-[(4-Decylbenzyl)methylamino]cyclobutane-1 ,1-dicarboxylic acid ethyl ester
3-[(4-DecyI-2,3—diquorobenzyI)methyIamino]cycIobutane-1 ,1-dicarboxylic acid

20 3-[(4-Decyl-2,3-diquorobenzyI)methyIamino]cyclobutane—1,1-dicarboxylic acid ethyl
ester
3-[4-(4-Phenyl-5—trif|uoromethylthiophen—Z-yImethoxy)benzylamino]cycIobutane—
1,1-dicarboxylic acid
1-(4-Decylbenzyl)piperidine-4,4-dicarboxylic acid

25  1-(4-Nonylbenzyl)piperidine-4,4-dicarboxylic acid
1-(4-Decyl-2,3-difluorobenzyl)piperidine-4,4-dicarboxylic acid
1—(4-OctbeenzyI)piperidine—4,4-dicarboxylic acid
1—(3-ChIoro-4-nonyloxybenzy|)piperidine-4,4-dicarboxy|ic acid
1-(2-FIuoro-4'-heptylbiphenyl-4-y|methyl)piperidine-4,4-dicarboxylic acid

30  1-(4-Decylbenzyl)piperidine-4,4-dicarboxylic acid ethyl ester
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15 ester
4-[(4-Decyl-2,3-difluorobenzyl)methylamino]cyclohexane-1,1-dicarboxylic acid ethyl
ester
4-(4-Decyl-2, 3-difluorobenzylamino)cyclohexane-1,1-dicarboxylic acid
4-[(2,3-Difluoro-4-nonylbenzyl)methylamino]cyclohexane-1 ,1-dicarboxylic acid

20  4-[(4-Decyl-2,3-difluorobenzyl)methylamino]cyclohexane-1,1-dicarboxylic acid
1-[4-(4-Phenyl-5-trifluoromethylthiop hen—2-ylmethoxy)benzyl]—piperid ine-4,4-
dicarboxylic acid
1-(4-Decylbenzyl)azetidine-3,3-dicarboxylic acid
2-[4-(3-Chloro-4-decyloxybenzylamino)but-2-ynyl}-2-methylmalonic acid

25 2-{4-[(2-FIuoro-4'-heptylbiphenyl-4-ylmethyl)amino]but-2-ynyl}-2-methy|malonic
acid
2-{4-[Isopropyl(4-nonylbenzyl)amino]but-2-ynyl}-2-methylmalonic acid
2-{4-[Cyclopropyl(4-nonylbenzyl)amino]but-2-ynyl}-2-methylmalonic acid
2-{4-[(2-Fluoro-4'-hexylbiphenyl-4-ylmethyl)methylamino]but-2-ynyi}-2-

30  methylmalonic acid
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15 According to a still preferred aspect, compounds of the invention are selected
from the group consisting in:
3-(4-nonylbenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(4-decylbenzylamino)cyclopentane-1 ,1-dicarboxyllic acid
3-(methyl-4-nonylbenzylamino)cyclopentane-1,1-dicarboxylic acid hydrochloride

20 3-(2,3-Dif|uoro-4-nonylbenzy|amino)cyclopenfane-1 ,1-dicarboxylic acid
3-[Methyl-(4-nony|benzyl)amino]cyclopentané-1 ,1-dicarboxylic acid ethyl ester
3-(4-Decyl-2,3-difluorobenzylamino)cyclopentane-1,1-dicarboxylic acid
3-[(2,3-Difluoro-4-nonylbenzyl)methylamino]cyclopentane-1,1 -dicarboxylic acid
3-[(4-Decyl-2,3-difluorobenzyl)methylamino]cyclopentane-1 ,1-dicarboxylic acid

25  3-[(4-Decyl-2,3-difluorobenzyl)methylaminojcyclopentane-1,1-dicarboxylic acid
enantiomer B
3-[(4-Decyl-2, 3-difluoro-benzyl)methyl-amino]-cyclopentane-1,1-dicarboxylic acid
ethyl ester enantiomer B
3-[(4-Decyl-2,6-difluorobenzyl)methylamino]cyclopentane-1, 1-dicarboxylic acid

30  3-[(4-Decyl-2,3-difluorobenzyl)methylaminojcyclobutane-1 ,1-dicarboxylic acid
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3-[(4-Decyl -2, 6-di fl uorobenzyl ) met hyl am no] cycl opent ane- 1|, 1-di car boxylic

acid 30 :
s used hereabove or hereafter:
3-[(4-Decyl - 2, ? di Tl uorobenzyl ) met hyl am no] cycl obut ane-1, | - di car boxylic

acid WO 2006/ 043K sefercry ARZDFSkaRs 01 Alkyns!.
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branched having 1 to 20 carbon atoms in the chain. Preferred alkyl groups have 1
to 12 carbon atoms in the chain. Branched means that one or more lower alkyl
groups such as methyl, ethyl or propyl are attached to a linear alkyl chain.
Exemplary alkyl groups include methyl, ethyl, n-propyl, i-propyl, n-butyl, t—butyl,‘

20  n-pentyl, 3-pentyl, octyl, nonyl, decyl.

"Alkenyl" means an aliphatic hydrocarbon group containing a carbon-carbon
double bond and which may be straight or branched having 2 to 15 carbon atoms
in the chain. Preferred alkeny! groups have 2 to 12 carbon atoms in the chain; and
more preferably about 2 to 4 carbon atoms in the chain. Exempfary alkenyl groups

25 include ethenyl, propenyl, n-butenyl, i-butenyl, 3-methylbut-2-enyl, n-pentenyl,
heptenyl, octenyl, nonenyl, decenyl.

"Alkynyl" means an aliphatic hydrocarbon group containing a carbon-carbon
triple bond and which may be straight or branched having 2 to 15 carbon atoms in
the chain. Preferred alkynyl groups have 2 to 12 carbon atoms in the chain; and

30 more preferably 2 to 4 carbon atoms in the chain. Exemplary alkynyl groups
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As used herein, the terms “heterocycle” or “heterocyclic” refer to a saturated,
partially unsaturated or unsaturated, non aromatic stabie 3 to 14, preferably 5 to 10

15 membered mono, bi or multicyclic rings wherein at least one member of the ring is
a hetero atom. Typically, heteroatoms. include, but are not limited to, oxygen,
nitrogen, sulfur, selenium, and phosphorus atoms. Preferable heteroatoms are
oxygen, nitrogen and sulfur.

Suitable heterocycles are also disclosed in The Handbook of Chemistry and

20 - Physics, 76th Edition, CRC Press, inc., 1995-1996, pages 2-25 to 2-26, the
disclosure of which is hereby incorporated by reference.

Preferred non arorhatic heterocyclic include, but are not limited to oxiranyl,
tetrahydrofuranyl, dioxolanyl, tetrahydropyranyl, dioxanyl, pyrrolidinyl, piperidyl,
morpholinyl, imidazolidinyl, pyranyl, imidazolinyl, pyrrolinyi, pyrazolinyl.

25 Preferred aromatic heterocyclic, herein called heteroaryl groups include, but
are not limited to, pyridyl, pyridyl-N-oxide, pyrimidinyl, pyrrolyl, furanyl, thienyl,
imidazolyl, triazolyl, tetrazolyl, quinolyl, isoquinolyl, benzoimidazolyl, thiazolyl,
pyrazolyl, and benzothiazolyl groups.

As used herein, the term “heteroaryl” refers to a 5 to 14, preferably 5 to 10

30 membered aromatic hetero, mono-, bi- or multicyclic ring. Examples include



16 include ethynyl, propynyl, n-butynyl, 2-butynyl, 3-nethyl butynyl,
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treating or controlling the symptoms of the herein- descrlbed dlseases and

15 conditions. The term "controlling" is intended to refer to all processes wherein there
may be a slowing, interrupting, arresting, or stopping of the progression of the
diseases and conditions described herein, but does not necessarily indicate a total
elimination of all disease and condition symptoms, and is intended to include

- prophylactic treatment and chronic use.

20 As used herein, the term "pharmaceuﬁcally acceptable" refers to those
compounds, materials, compositions, or dosage forms which are, within the scope
of sound medical judgment, suitable for contact with the tissues of human beings
and animals without excessive toxicity, irritation, allergic response, or other
problem complications commensurate with a reasonable benefit/risk ratio.

25 As used herein, "pharmaceutically acceptable salts" refer to derivatives of the
disclosed compounds wherein the parent compound is modified by making acid or
base salts thereof. The pharmaceutically acceptable salts include the conventional
non-toxic salts or the quaternary ammonium salts of the parent compound formed,
for example, from non-toxic inorganic or organic acids. For example, such

30 conventional non-toxic salts include those derived from inorganic acids such as
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As used herein, "pharnmaceuti cal Iy acceptabl e salts" refer to deri vativgg of
t he Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, PA, 1989,
15 p. 1418 and P.H.Stahl, C.G. Wermuth, Handbook of Pharmaceutical salts -
Properties, Selection, and Use Wiley-VCH, 2002, the disclosures of which are

hereby incorporated by reference.

The compounds of the general formula (I) having geometrical and

20 stereoisomers are also a part of the invention.

According to a further object, the present invention is also concerned with the

process of preparation of the compounds of formula (l).
The compounds and process of the present invention may be prepared in a
25 number of ways well known to those skilled in the art. The compounds can be
synthesized, for example, by application or adaptation of the methods described
below, or variations thereon as appreciated by the skilled artisan. The appropriate
modifications and substitutions will be readily apparent and well known or readily

obtainable from the scientific literature to those skilled in the art.
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preparati ongAfert he conmpounds of formula (1). The conpounds and process of

the present i1nvention may be prepared in a )
Compounds of the present invention may be prepared by a variety of

15  synthetic routes. The reagents and starting materials are commercially available, or
readily synthesized by well-known techniques by one of ordinary skill in the arts. All

substituents, unless otherwise indicated, are as previously defined.

In the reactions described hereinafter it may be necessary to protect. reactiVe
20 functional groups, for example hydroxy, amino, imino, thio or carboxy groups,
where these are desired in the final product, to avoid their unwanted participation in
the reactions. Conventional protecting groups may be used in accordance with
standard practice, for examples see T.W. Greene and P. G. M. Wuts in Protective
Groups in Organic Chemistry, John Wiley and Sons, 1991; J. F. W. McOmie in

25  Protective Groups in Organic Chemistry, Plenum Press, 1973.

Some reactions may be carried out in the presence of a base. There is no
particular restriction on the nature of the base to be used in this reaction, and any
base conventionally used in reactions of this type may equally be used here,
provided that it has no adverse effect on other parts of the molecule. Examples of

30 suitable bases include: sodium hydroxide, potassium carbonate, triethylamine,
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be synthesized, for exanple, by application or adaptation of the nethods
descri bedwohedanazi4or vari ati ons thereon as appreci ated lpgTiihmoskostiized
artisan. The appropriate nodifications and substitutions will be readily
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literature to those skilled in the art. W 2006/ 043149 PCT/|B2005/ 003113
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i nvention may be. prepared by a variety of 15 synthetic routes. The
reagent s a@dpwpémsurag sraethangl sang enetbanel andl ¢thery a$4dpies, disthy! rihar 1apd

synt hesj ze -known t echni ques by one of ordinary skill in the arts.
Al l sz@)st ?‘?tﬁ%’}}%@@%’#uﬁﬁﬁess ot herwi se indicated, are as previously defined.
In the reacti ompedesetibiedahasied phiceesverta wide bengee of tsapgraturepr bt general,

reactive 20 functional groups,' for exanple hydroxy, am no, itn% no, ggi 0 or
car boxy gr &@&nd iueepuenigat &0 saEydedt they reartioneat antempsrailieof rgmyPofdto

their unwa LG ' ' ' : PN a . i n

ar oups. may 58 Gagiee reRray o o0 FRRF eGP eI ThOEME RN
T.W G eendoratie FeadtionVmaiaisoi varyr widety,i depending on many factors, notably the
15 reaction temperature and the nature of the reagents. However, provided that the
reaction is effected under the preferred conditions outlined above, a period-of from

3 hours to 20 hours will usually suffice. '

The compound thus prepared may be recovered from the reaction mixture by

20 conventional means. For example, the compounds may be recovered by distilling
off the solvent from the reaction mixture or, if necessary after distilling off the
solvent from the reaction mixture, pouring the residue into water followed by
extraction with a water-immiscible organic solvent and distilling off the solvent from

the extract. Additionally, the product can, if desired, be further purified by various

25 well known techniques, such as recrystallization, reprecipitation or the various
chromatography techniques, notably column chromatography or preparative thin

layer chromatography.



G oups in Organic Chem stry, John Wley and Sons, 1991; J. F. W MOre in
25 Protective Goups in Organic Chem stry, Plenum Press, 1973. Sone

reacti onswoayode3niarried out in the presence of a base. PCmABE05/803013
particular restriction on the nature of the base to be used in this
reaction, and any base conventionally urs];é]gl in reactions of this type may
equal ly be used here, provided that it no adverse effect on other
parts of the nol ecule. Exanples of 30 suitabl e bases include: sodium

hydr oxi de, pot a a r e 4314

o] 2005/ 605 Aot T B oBiect orh @}En%smh P0G o eRarfion, of @
pot assi um hyapelend abfk Yornulai lenofcma)oum;onsmmmsesetﬁellétep hoﬂrreao'ahg a
butyllithium and al kali netal al koxides such as sodi um et hoxi de and
sodi um et hgararoung ghfariula ddkt i ons are carried out in a suitable sol vent.

A variety of solvents _may used, ovi ded t it has no adverse
effect on the reactio ar on(?ﬁ reag ﬁ%s invdﬁ@gdf"E¥a¥Br§§_bﬁ”§uitable
solvents include: hydrocarbons, which may be aromatic, aliphatige or

cycl oal i phati c hydrocarbons, such as hexane, cycl ohexane, benzene, toluene
and xyl gne; am des, such as di methylformamglg; al cohols such as et hanol
and net hanol and ethers, such as diethyl ether and 10 tetrahydrofuran. The
reactions can twikeagiomerowkeef farmilléelYinge of tenperatures. In general, we
find it convenient to carry outc5h§ é]actlon at a tenperature of from 0OC to
150C (nore preferably from abou oMt enpe@PyRE) (CORBPC) . The tine
required for the reaction nay also vary w dely, depending on many factors,
notably the 15 reaction tenperature and théMVature of the reagents.

Ho ded that, th f ,,under th f
co\rll\g:/telrongrg\tjltl"?e’lﬁ%rt? 'glﬁm \¢ )geg‘f%o\?%fﬁfrg " %ﬂo:jh;e[ﬁ'o 28‘ ﬁre qc'\FRAE’ 128 in
usual | ygsuftbiffila gﬁ%rsmae li!lﬁ‘é?t WS qROERR RétoTRMCiSh IsCAtextdicRidol & @BtEdHatom

reaction m xture conventional neans. For exanple, the conpounds ' nmay
be recover exf Byand :whem gRY, YOfis such MVéﬁiﬂZf\f%ﬂcorrn@sncam oM 3rax defieedin
i f necessarfxm% ae(l) distilling off the

Generally, this coupling reaction is performed out under reductive amination

conditions. Preferably, this reaction is carried out by mixing compound (lll),

15 optionally in a suitable solvent such as dichloromethane, an ester, preferably ethyl

acetate or isopropylacetate, an alcohol preferably ethanol and methanol, or an

ether preferably diethyl oxide and tetrahydrofurane, with compound (IV), optionally

in a suitable solvent such as dichloromethane, an ester preferably ethyl acetate

and isopropylacetate, an alcohol preferably ethanol and methanol, or an ether

20 preferably diethyl oxide and tetrahydrofuran, preferably at room temperature. Then,

a suitable reductive agent, such as sodium cyanoborohydride or similar agents

such as éodium triacetoxyborohydride, sodium borohydride, tetramethylammonium
triacetoxyborohydride, borane-pyridine, dimethylamine-borane, ftriethylamine- |

borane, tetrahydrofuran-borane, dimethylsulfane-borane, dimethylaniline-borane,

25 diethylaniline-borane is added with eventually a Bronsted or Lewis acid such as

hydrochloric acid, acetic acid, trifluoroacetic acid, titanium tetrachloride, zinc

chloride and zinc trifluoroacetate, preferably at temperature comprised between



solvent fromthe reaction mxture, pouring the residue into water foll owed
by extraction with a water-imm scible organic solvent and distilling off

t he sol vewD 2bocaBi14bhe extract. Additionally, the productctar2005/603desired,
be further purified by various 25 well known techni ques, such as
recrystallization, reprecipitation or the various chromatography

t echni ques, notably col um chronatograph?zor preparative thin |ayer
chromat ography. WO 2006/ 043149 PCT/ |1 B2005/ 003113 21 According to an object

of the inv i on, the f ' f .

of the i nvehFi G e APEBERRRIS o8l BRI Fhb heleln £3RRINY. fpa pf RAC')

(I Art phixdr&is fhehnalidwsdidrebet i a Kifficient tirhe)towbtdina satisfastod rate.
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t hat when gz=0Q Lhg, ket g, fynctd ' ; f :

wnen ait, 192 Y& Rich Rl S8 inBdrRr S RE 1P BbhERd s opfairhe

for mul as( | )desfredesarhpound fofsformurd (INgFoeasaimple,i  inethboobtatheautompdend of

reductive amnation _conditions. Preferably, this reaction is carried t%lét

by nixing dompdand (R represestsophiaifdiaroup or R's viePEeReNts @ vERKYs GEpURs

di chl or onet | hyl i m
2l cohol _pr SRRTER RuFRUTL pr PEn SRR FheK RITEPESEn o MRROGRY Rf & & &7
oxi de and trepresbyty @ -OHugeoupvcah becstiained byl shponifyinigohel dbtained canpolrabofe

sol vent such as dich] oronet hane, an ester ef er abl thyl acetate
i sopr opy| adetagla, (thnThisc 6eRfHIgHY @faer%%|%névﬁéﬁ%|°n&ﬁdgh§‘(vf?§n8??ea 'nﬂnoa?ﬁ‘@ .

20 pr efy" b, il S Wre P ASbE YabBliliE 3h Hhe bbtdihel UM of Rfua (1)

t enper at'ur e.
This reaction is well known by the skilled person and can be generally conducted

under usual conditions, such as in the presence of a base (such as sodium
hydroxide or any other suitable base), in a solvent such as an aicohol, including
ethanol.

15 According to another aspect of the inventioh, the process of preparation of a
compound of formula (I) of the invention comprises the step of reacting a

compound of formula (V):

Art— (Y1), (X (Ar2), Y2——0S02Alkyl

20 (V)
with a compound of formula (1X):
HITI—(Ys)q—— Z (CO,R") (COR™)
Rl

(1X)

25 wherein Ar1, Y1, X, Ar2, Y2, R’, Y3, Z, R”, R, m, n, p, q are defined as in
formula (1).

Generally, the coupling reaction is performed under nucleophilic substitution

condition. Preferably, this reaction is carried out by mixing compounds (V) and (IX)

in a suitable solvent such as N,N-dimethylformamide, dichloromethane or ethanol



a suitable reductive agent, such as sodi um cyanoborohydride or simlar
agents such as sodiumtriacet oxyborohydride, sodi um borohydri de,

t et r amet hybaoowmsen tri acet oxybor ohydri de, borane- pyri #CmaB2005/003113

di et hyl am ne- borane, triethyl am ne- borane, tetrahydrofuran-borane,

di met hyl sul f ane- bor ane, di nethyl aniline-borane, 25 diethylaniline-borane is
added with eventually a Bronsted or Lew £3acid such as hydr ochl ori c aci d,
acetic acid, trifluoroacetic acid, titaniumtetrachloride, zinc chloride

5006/ 045144 Be8 rRsRS b act Shef s M AEBBIAKAVBATEE! AetamShaRel: &
bet ween 5 ayshrbBfatcdsididraply facicngperatinstioshtprisediistveahl rovrtichapseant dror a

sufficient time to obtain a satisfactory rate. If necessary, the coupling
reaction i gefigtingd@yopeiatbigrt her nodifying An, Y1, X, Ar2, Y2, R, Z R',

ot SRS G B R B e G

formul as (1 )of Reohfiteriest Soraulal (Rybf gieinventioR' compiisess tns step -oPakekting a
group, the desired conmpound of forrmula (I) in which R' represents a

hydr ogen atcompsuri of forrapleed@hi s a - OH group can be obtai ned by saponi fying
t he obtai ned conpound ?{5 _for K\Ma (). IS rea%i n can be conducted once
or twi ce depending on % 10 nu r of fer gr i?gpto_bnga-peﬁOfi ed in the
obt ai ned conmpound of forrmula (I). This re{illcéi on is well known by the
skilled person and can be generally conductd under usual conditions, such
as in the pres e sodi um hydroxi de or any ot her

sui t abl e base) Wﬁ]nagggﬁﬁ@ﬁfofgéﬁﬁmggi 'n al cohol, including ethanol. 15
Accordijpg to anot her aspect of H2ZN(YBhHyeh{COARJ(COR'Pcess of preparation of
a conpound of formula (1) of the inventiXp conprises the step of reacting
a conpound of forrmula (V): Art (yl1)m (X)n- (Ar2)p Y2 OSQAI kyl 20 (V)

wi th a conpoundof fORMHIW (XXNr2, Y2, Z, R”, R™, m, n, p, q are defined as in formula
(), Y3’ is such that - CH2-Y3'- corresponds to Y3 as defined in formula (1).

15 Generally, the coupling reaction is performed under reductive conditions,

such as in the presence of sodiumcyanoborohydride.

Further, the process of the invention may also comprise the additional step of
isdlating the compound of formula (I). This can be done by the skilled person by
20 any of the known conventional means, such as the recovery methods described

above.

The compound of formula (lll) may be obtained by reacting a compound of
formula (V) :
Ari— (Y1), Xn (Ar2), Y2——0S02Alkyl
(V)

with ammonia, such as methanolic ammonia, optionally followed by alkylation

25

of the amino group with an aldehyde under reductive amination conditions such as
those described in Organic ‘Reactions, Vol 59, J. Wiley & sons, 2002 or by



HN-(Y3)g- Z (CO2R') (COR'"') R (IX) 25 wherein An, Y1, X, Ar2, Y2, R,
Y3, Z, R\, R"", m n, p, q are defined as in fornmula (I). Generally, the
coupl i ng weaota/@si4ds perfornmed under nucl eophilic substipcutiBmos/o@arsdi ti on.
Preferably, this reaction is carried out by m xing conpounds (V) and (IX)
in a suitable solvent such as N, N-di net h)é4f or mam de, dichl oronet hane or

et hanol WO 2006/ 043149 PCT/1B2005/003113“'23 in the presence of a base such
as N, N-diisopropylethylam ne, a carbonate or a bicarbonate preferably at a
t enper at ur e r I g tee.
Accor di ng. PRI AP oiBoHEE b RATA IV Lk R e TN §00ag Zofm e
prepar at i or-NHRO§roaipaissirednd of forrmula (1) of the invention conprises the
step of reacting a conmpound of formula (VII): Art (Y1)m (X)n (Ar2)p Y2 O
(VIT) wth a corrpound of formula (X): 10 H2ZN(Y3')Qg-Z-(CXRR") (COR"') (X)
wherei n An, , r

formula (1), R%%ﬁééc%rﬁﬂf%rmﬁ &\B % |r_| mégﬁbéﬂ'ﬂ%ﬂgg r?g@Yag g?ggﬁur@doﬂ n
formul as(|1 )forrm&la(wm)eral Iy, the coupling reaction is perfornmed under
reductive conditions, such ? n the presence of sodluncyanoborohydrlde
Further, the process dilihe W ewtTon z)é dodprise tM—addili onal step
of |soI ating the conpound of formula (I) ThIS can be done by the skilled
person by 20 any of the known conventi onaflV llreans, such as the recovery

methods descri be% as ?aﬁe alkyl sulfonyl chioride derivative, preferably under basic
conditions, preferably in the presénce 4of an organic base such as triethylamine or
10  similar.
The compound of formula (VI) may obtained from the corresponding

al4dehyde derivative (VII):
Art— (Y1), Xn (Ar2), — Y2—=0

(vin
15 by reducing the aldehyde into the desired alcohol function.
The compound of formula (VIl) is commercially available or may be obtained
by applying or adapting any known methods or those described in the examples to

obtain the desired compound of formula (VII) from available starting products.

20 The compound of formula (IV) may be obtained from a compound of formula
(VII):
HO—(Y3)— Zz (CO,R")(COR™)
(Vi)

“under oxidizing conditions with a chromium oxide derivative such as Jones

25  reagent and pyridinium chlorochromate, activated dimethylsulfoxide reagents such
as Swern and Moffatt, sodium or calcium hypochlorite, sodium periodate with a
ruthenium salt, sodium permanganate, potassium permanganate, in an inert

solvent such as dichloromethane, acetone, acetonitrile, an alkane preferably



The conpound of fornula (111) may be obtained by reacting a conmpound of
formula (V) @ 25 Art (yl)m (X)n (Ar2)p Y2 OSQ2A kyl (V) wth ammmonia,
such as meohaswl4sm9ammoni a, optionally followed by al kylpetritBroosrbosttee ami no
group with an al dehyde under reductive anination conditions such as those
described in Organic Reactions, Vol 59, J. Wley & sons, 2002 or by WO
2006/ 043149 PCT/|1B2005/ 003113 24 al kyl afng a conpound of fornula (V) with
an amine R NH2 so as to formthe -NHR group desired. The conpound of

formula (V) is int bt ai b ' : :
At (yD) i BLOISReTa0R) TeXEReE T heopEne At irsietael by Ak rogdis SIS BHPEY! ae
derivati veacg{a%é S aPhixiursief tHeaai ¢ conditions, preferably in the presence

of an organi’¢ bdse such as triethylamne or 10 similar. The conpound, of

E &r Im)JI aA( E/I % Eﬁ‘heaim\;pmmﬂ tAaf fzmrrtuﬂaa(\élub issepomeraiglly avaialaordaay patohiained
. Ar r,.- - (. |
nto the dexiaewing corsert0a v melistssntiost dSHibed™ i sRdiplect

comer cial LAy #hd ABLRe®tofouRE d? Rériig QVIID Yroap Riviildtge @tartifgprodgstan
known net hods or those described in the ga?rpl es to obtain ig%e délg;i rgd

c?nPoundl of 1|‘or mula (VI1) fromavail able starting products. 20 The conpound
o] ' ;
HO- ( 2%”;1 qfi (Z p@ggggrg?e,c%% gérrﬁ%guﬁéso Tk e ?}?@é’émqn\%ntfoq{ Hé‘rl\ aalso( \E{yéﬁtained in

various procedures involving the components of the general formula A, B and C as

follows.
Art— (Y1), R (A2)y— Y2 = —N— (Y3);— 7 (CO,R")(COR™)
R'
10 A B c

The amine component may be made as part of component A to form AB or
with component C to form BC, by means of suitable synthetic strategy, and the
steps may be performed according to the methods known in the art, e.g. like

15 nucleophilic displacement or reductive amination or use of precursors like nitro
functionality, etc. The synthesis may also be carried out in one pot as a

multicomponent reaction.

According to a further object, the present invention is also concerned with
20  pharmaceutical compositions comprising a compound of formula (I) together with a

pharmaceutically acceptable excipient or carrier.

According to a still further object, the present invention is also concerned with
the use of a compound of formula (I) for the preparation of a medicament for the
25  treatment and/or prevention of tissue graft and/or transplant rejection and various

auto-immune disorders.

According to a still further object, the present invention is also concerned with

the use of a compound of formula (1)



(M) under oxidizing conditions with a chrom um oxi de derivative such as
Jones 25 reagent and pyridinium chlorochromate, activated di nethyl sul f oxi de
reagent s wochos/msi4dwer n and Moffatt, sodi um or cal ci um rgpaBioaD3IE, sodi um
periodate with a rutheniumsalt, sodium pernmanganate, potassium

per manganate, in an inert solvent such as dichl oronet hane, acetone,
acetonitrile, an al kane preferably WO 2006/ 043149 PCT/|1B2005/ 003113 25
cycl ohexane, hexane and heptane, an edfer preferably ethyl acetate and

i sopropyl acetate, or a mxture of these. The conpound of fornmula (VIII)
is comerciall 1zslvai | abl.e or may be obtained b appYI ing or adapting any
known mét¥hods or')erose HbscribethiRh the &xamprdyTd 3¥rx‘dbt3i(®02lﬁé')@BSRr“93d
conpound of fornmula (VIII) from avail abl e startgng products. O course, the
conpounds of the present invention caRDaIso be obtained in various
procedures involving the conponents oft/the general formula A, B and C as
fol l ows,/flibin (Y1). (X)n (Ar2)p Y2 -N (Y3)g- Z (CO2R")(COR"') 10 ABC
The ami ne conponent may be made as part of conponent A to formAB or, with
conponent CstArifrepreséOis bp AryhorsHeteroam group eptienally; subkstitded gy 1 4RrdOt he
steps may_be pe &orrred according to the nethods known in the art, e.g. like
15 nécl éo'BrarWB i spl acenent or reductive am nation or use of precursors

like nitro Wrré_fréin%abhw,idéﬁt&aj Shaireyaithrsddedtay fdrs thdgraip comsistingtini n one
pot as a nmulticonponent reaction. Accor digg( to a further bjg 7}%
present Halogen i atom,s perhatogenasdite dAllivt h-OAKybhaPhacEe® M ¢ @;I)\B%I 'ons
conprisin C daf, f I | tl Lgih_ pl uta hy
accept abﬁg(ygb@ggmlgy%ﬁalcﬁ{)?gféwmbﬁ |rigljbtql§/|a S,ti,iﬁ’rlyl,fLS?(t erﬁoﬁ}'@‘{’ t he
present _gpagityson i s al so concerned with the use of a conpound of formula
(1) for the preparation of a nedicanment for the NP
10 wherein R7 and R8, identical or different, are chosen from the group consisting in

H ; Alkyl; Cycloalkyl; Aryl; -AlkylAryl; Heteroaryl; wherein Alkyl, Cycloalkyl, and/or

Aryl is(are) optionally substituted by one or more identical or different Halogen

atom, polyfluoroalkyl, Aryl, -COOR7 ( .

or R7 and R8 form together with the N atom to which they are attached a

15 Heterocycle;

»1isO,1o0r2;

- Y1 represents an -Alkyl- chain, optionally substituted by one or more R as
defined above, and optionally comprising one or more unsaturation(s) and/or
heteroatom(s) and/or a residue chosen from the group consisting in -Alkenyl-,

20 -Alkynyl, -CH=N-, -N=CH-, -CH=N-O-, -O-N=CH-, -C(=0)-, -C(=0)(OR7)-,
-C(=0)(NR7)-, -N=N-, -S(O)I- ;

«mis Oor1;

= X represents a heteroatom;

*nis0or1;

25 - -Ar2- represents an -Aryl- group optionally substituted by one or more R
group as defined above or wherein 2 R may form together with the atoms to which
they are attached a fused cyclic, aryl or heteroaryl ring ;

=pisOori;



25 treatment and/or prevention of tissue graft and/or transplant rejection
and various auto-immne disorders. According to a still further object,

t he presew0D 2000uast4von i s al so concerned with the use offcaiBmopowsnts of
formula (1) WO 2006/ 043149 PCT/I1B2005/003113 26 Art (y1)m (X)n, (Ar2)p Y2
N (Y3)g- Z (COZR") (COR'') R (1) wherein Art represents an Aryl or

Het eroaryl group optionally substituted %Z/ lupto 55 Rgroup(s),
wherein, each R, identical or different, is selected fromthe group

Cera! " e Ry IR posRc b aly Mg B ot .5
-Aryl, - S(@btifeld  abbdeen¥dnd op‘BiohAllyyb&n&pnémg\/\/rwreemr Rﬂow\duﬁ@turaﬂlen(s)ca)lr or
di fferent are chosen fromthe group consistin QICI oal Ifyl
Ar;(/I ;AI ky\emfgiafiom@i @ngery R, r&mm%uqhowmﬂomc\%@ Sﬁﬁq&lconéi%f‘ﬁr' AHGENY
is(are) optjpna sufskd-t ut gd on I f

Hal ogen %I%‘Y Yo yfq:lIH t\l al k@l Cl?-xr ?_;ﬁll 0 -E/e Idi&?t%ﬂg RE~f ?iﬂ '?(r)ggf?l)e?—
wth the N@(:(@)(NR NN hegOYr e attached a 15 Heterocycle; 1is0,lor?2;

Yl represents an - k | - chailn

defi ned above, *aRd r@@iﬁﬁ@ﬂ’@l PW%&%&'!‘ %?&ng )éﬁ;"ug g’;?fﬂa@‘yﬁi@?a/@ﬁpgufyéﬁe%r eéﬁa/ or
hi} E;ﬁ;f On(:g%iog%w(&r alﬁylrﬁébﬁtﬁtgﬁgﬁﬁ%ﬁﬂm@rﬁ ghe'sr rﬁ@féSRSéé aafméa above,
- (=0 (OR7@nd opt@(naﬂ)‘r (CSRMrising Ak-or n‘@(re)tmssatum’s@dsl or heteroato Cg and/or a
residue chosen from the group consisting in -Alkenyl-, -Alkynyl-, -CH=N-, -N=CH-,

10 -CH=N-O-, -O-N=CH-, -C(=0)-, -C(=0)0-, -C(=0)(NR7)-, -N=N-, -S(O)}-, such as

- -Alkenyl-Alkyl, -Alkynyl-Alkyl, -CH=N-Alkyl, -N=CH-Alkyl, -CH=N-O-Alkyl, -O-
N=CH-Alkyl, -C(=0)-Alkyl, -C(=0)O-Alkyl, -C(=0)(NR7)-Alkyl, -N=N-Alkyl, -S(O)I-
Alkyl;

« -Y3- represents an -Alkyl- chain, optionally substituted by one or more R as

15 defined above, and 6ptiona|ly comprising one or more unsaturation(s) or
heteroatom(s) and/or a residue chosen from the group consisting in -Alken-,
-Alkynyl-, -CH=N-, -N=CH-, -CH=N-O-, -O-N=CH-, -C(=0)-, -C(=0)O-,
-C(=0)(NR7)-, -N=N-, -S(O)I-;

=qisOorf,;

20 - .Z represents a —Cycloalkyl< group, an -Heterocyclic<, an -Aryl<,
-Heteroaryl< group dr a —CH<, —C(alky!)< group, or R’ and Z form together with the
N atom to which they are attached a Heterocyclic or Heteroaryl group;
wherein (CO2R”) and (COR™) can be attached to the same atom or two adjacent
atoms ;

25 - -R" represents a hydrogen atom or an Alkyl chain, optionally substituted by
one or more R as defined above, and optionally comprising one or more
unsaturation(s) ;

= -R"™ represents —OH, —OAlkyl, H, -NR70R8, -NR7RS, natural or synthetic

amino acids, wherein R7 and R8 are defined as above;



X represents a heteroatom nis O0or 1; 25 -Ar2- represents an -Aryl-
group optionally substituted by one or nore R group as defined above or
wherei n 2wB 2ney48om t oget her with the atons to which trheyBawgo@itzached a
fused cyclic, aryl or heteroaryl ring ; pisOorl;, WO 2006/ 043149

PCT/ 1 B2005/ 003113 27 - -Y2- represents an -A kyl- chain, optionally
substituted by one or nore R as defined ZBpove, and optionally conprising
one or nore unsaturation(s) or heteroaton(s) and/or. a residue chosen from

t he group consistd.ng i ”,.s A kenyl - - I - - E:I—h - CH=N-
“O-N=CH, - :(S)Sr-F,& gr& E%) @r,m Poée;r&r:aoﬁtﬁlw,thge@&ﬁf%g(vgﬁ_ they g libcRed
represents tg ot 0f esydiEORtratholdculgy chieakisdorgf upAlikgludfieaieldrid  acid
cycl oal kyl or al kyl being optionally substituted by one or nore R as

defi ned abdslasivatige®l optional |y conprising one or nore unsaturation(s) or

LT T) SR o e B o s
-C(=0) Os5, -théreof,(NE¥ Forms MR- pharf{ddblticallyustcaptable AdttenldAitky| solvates and
_ALkynyi - AlKyl, - CHEN-Al Kyl , - NeCH Al kyl . - CHEN-O Al kyl , "~ O NeCH Al kyl
- Q(=0) - Al kyastersc(=0) O Al kyl . -C(=0) (NR7)-Alkyl, -N=N-Alkyl, -S(Ol- Alkyl; -

-Y3- represent - ~ ' | ! . R
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or heter oddlosd ) a hoeizor patisrdsn ¢theenedwbthmredf om t he group consisting in
-Aiken-, -Akynyl-, -CH=N, -N=CH, -CH=EN-O, -0-N=CH, -C(=O-, -C(=0 O,
- C(=0) ( NR7)Accorgdipg | ta s@Eo) IRrefegieshopspectpo sughy e predieansnt sy uiiablg| s
roup, (AN = ' oA W - ar i :
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: suitable for the treatment and/or prevention transplant rejection, auto-immune

diseases, inflammatory and chronic inflammatory conditions that include
rheumatoid arthritis, asthma, pollinosis, psoriasis, myocarditis, atopic dermatitis,
lymphocytic leukemias, lymphomas, multiple sclerosis, lupus erythematosus,
15 inflammatory bowel diseases, diabetes mellitus, glomerulonephritis,
atherosclerosis, multiorgan failure, sepsis, pneumonia as well as disorders related
to impaired vascular integrity, deregulated angiogenesis; more preferably said

medicament is for treating and/or preventing tissue graft rejection.

20 According to a still further object, the present invention is also concerned with
the use of a compound of formula (I) for the preparation of a medicament
interacting with sphingosine phosphate receptor, preferably acting selectively as
agonist of human S1P1 receptor, to be administered to a patient in the need
thereof. Preferably, such medicament also acts as an agonist of human S1P2

25 receptors, and more preferably is substantially inactive at S1P3 receptors.
| According to a still further object, the present invention also concerns the
methods of treatment comprising administering an effective amount of a compound
of the invention for treating and/or preventing the above conditions or disorders.

The present invention also provides methods for interacting with SP

30 receptors, preferably acting as agonist, preferably interacting selectively with S1P1



N atomto which they are attached a Heterocyclic or Heteroaryl group;
wherein (C2R') and (COR'') can be attached to the same atomor two

adj acent wetom431425 -R' represents a hydrogen at om or pam/Biokyhosetsi n,
optionally substituted by one or nore R as defined above, and optionally .
conprising one or nmore wunsaturation(s) ; -R'" represents -OH -OQA kyl, H,
-NR70R8, -NR7R8, natural or synthetic adPno acids, wherein R7 and R8 are
defined as above; WD 2006/ 043149 PCT/1B2005/003113 28 or R' and R'" form

together a ring with the .ato are atta to f

cyclic int rr%%qqem%emar@neaa%%tte@?%@& ofH ﬂ’i‘b°%|%‘h & eabBalRa Btne
derivat i vegyydiionetd } da &.em in Qﬁ@meléarrﬁﬁéreoﬂl RETERMI 0SS mEeoaB! i also
i somers, m xtures ereof, free forms and pharmaceuti cal | g accept abl e

?al ts, hydtsattable 5@1 inferssting dwite S3HP2 reseptare, pndpancae i peferably méosh At
or decreasi C|r ulat tes i blood in a human patient in the
need t her eS’PBg mtcﬁr&cfgn &X%@Fe&?p&%rﬁe such medi cament is suitable
as 10 Fm’runosqmy &Fewnﬁ@am\eaf thdggrﬁjtﬁé@tfs%ﬁ@afe if WdedTBAtreatmeht bf herein-
particularly suitable for the treatnment and/ or Ereventlon t ranspl ant

rej ection, o@scubednwmseau wuhsersdltwmﬁ isawel twitin R ability and knﬁwlaﬁﬁatfzfrqne

peori asi o SEdaraia A SFERRcHNER [T e o ol o, REE Pldne uee o

| ynphonas, dfHichl Eésﬁs slshps"@ﬂles(anhmm andl trhedivalfarly HiStory)fthasaaiubiectd aule
di seases, diabetes nellitus, glonerul onephritis, atherosclerosis,

mul ti or gan araiin need 0§§p§h§reaﬁﬁ@ﬂlfrmn| a as wel| as disorders related to
o cantnt 1o ol RSRica Rl SR B R Blerfihen Byhe sl ©
ﬁ\gﬁg;?hgg m%@ti’ddn fag dhe 6kidd &€ the Bite bprihsae mﬁwﬂ@nﬂnnalﬁe@hamues and
by observing results obtained under analogous circumstances. In determining the
therapeutically effective amount, a number of factors are considered by the
attending diagnostician, including, but not limited to: the species of subject; its size,
15 age, and general health; the specific disease involved; the degree of involvement
or the severity of the disease; the response of the individual subject; the particular
compound administered: the mode of administration; the bioavailability
characteristic of the preparation administered; the dose regimen selected; the use
of concomitant medication; and other relevant circumstances.
20 The amount of a compound of formula (I), which is required to achieve the
desired biological effect, will vary depending upon a number of factors, including
the dosage of the drug to be administered, the chemical characteristics (e.g.
hydrophobicity) of the compounds employed, the potency of the compounds, the
type of disease, the diseased state of the patient, and the route of administration.
25 in general terms, the compounds of this invention may be provided in an
aqueous physiological buffer solution containing 0.1 to 10% w/v compound for
parenteral administration. Typical dose ranges are from 1 pg/kg to 0.1 g/kg of body
weight per day; a preferred dose range is from 0.01 mg/kg to 10 mg/kg of body
weight per day. A preferred daily dose for adult humans includes 5, 50, 100 and

30 200 mg, and an equivalent dose in a human child. The preferred dosage of drug to



the use of a conpound of fornula (1) for the preparation of a nedi canent

I nteracting wth sphingosi ne phosphate receptor, preferably acting

sel ecti veWwp 2085/04339ni st of human SI P1 receptor, to be &dmwiiBR2®s/ersed to a
patient in the need thereof. Preferably, such nedi canent al so acts as an
agoni st of human S1 P2 25 receptors, ang; nore preferably is substantially
I nactive at S1 P3 receptors. According t O3 still further obj ect, the
present invention also concerns the nmethods of treatnent conprising
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exan nat i opagkagee diatadiningnés ya - physically, ané ahenscaljyestablevimit dose compésitgof
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anal ogous circunstances. In determning the therapeutically effective
amount, a mgsarofdiodyaveiaht By avayatpererad gbidanice, unittdasesigr diumpnsstaingean,

ot 09, 40 P d ATIOB i PRSI LB B Wl i 6960
i nvol venmentmg atinifietered dhetty folir tifesd a8@sad i MRSTEPIERAbIy RS i 10dhyitgual
subj ect; the particular conpound adm nistered; the node of adm nistration;

t he bi oavai308bmg, ttwo times a day. Compounds provided herein can be formulated into

15 pharmaceutical compositions by admixture with one or more pharmaceutically

acceptable excipients. Such compositions may be prepared for use in oral

administration, particularly in the form of tablets or capsules; or parenteral

administration, particularly in the form of liquid solutions, suspensions or

emulsions; or intranasally, particularly in the form of powders, nasal drops, or

20  aerosols; or dermally, for example, topically or' via trans-dermal patches or by

| rectal administration.

The compositions may conveniently be administered in unit dosage form and
may be prepared by any of the methods well known in the pharmaceutical art, for
example, as described in Remington: The Science and Practice of Pharmacy, 20th

25 ed.; Gennaro, A. R., Ed.; Lippincott Williams & Wilkins: Philadelphia, PA, 2000.
Pharmaceutically compatible binding agents and/or adjuvant materials can be
included as part of the composition. Oral compositions will generally include an
inert diluent carrier or an edible carrier.

The tablets, pills, powders, capsules, troches and the like can contain one or

30  more of any of the following ingredients, or compounds of a similar nature: a binder



characteristic of the preparation adm ni stered; the dose reginmen sel ected,
the use of concom tant nedication; and other relevant circunstances. 20
The amoumnwoahoe4smapound of forrmula (1), which is requi Petd/IBmos0lBIBVe t he
desired biol ogical effect, will vary dependi ng upon a nunber of factors,

i ncluding the dosage of the drug to be adm ni stered, the chem cal
characteristics (e.g. hydrophobicity) of3lthe conpounds enpl oyed, the

pot ency of the conpounds, the type of disease, the diseased state of the
patient, andc%he rqut e of ﬁdﬂln stratlon
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of  progr egananalf maldé fmm@@etumblamdwmgnally Msenslres!rwnh phesticizerst as wellas
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adni ni st r atthanmddiff e siRMENdermioftthe dosageninit, rfbﬁ@kamplarc&)amgehifesuyar
being adm nistered in ‘unit dose forms, wherein the term"unit dose" means

a singl e daheliapi en enteric a98pise Qﬂﬂebé?rﬁbdaaa@%feﬁr@ SYTHR OF §Jbdr BIRY, CeMan
whi C.h n bsgyéaegéglhg g{bqgo, l%s@%twgécgﬁ%é%olér ré'n'agfld%riﬁ BY R Eaéftl}ﬁpée :

chem c conprisin ther *the active orrpoun

or as a phaédmée@émﬁ@hhds aﬂafm@bheorpomfheﬁlmfd)rﬁastlﬂlsselvéesnod|hed-release or
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fornmulated into )

15 compound of the present invention is formulated for oral or parenteral
administration, or more preferably those in which a compound of the present
invention is formulated as a tablet. Preferred tablets contain lactose, cornstarch,
magnesium silicate, croscarmellose sodium, povidone, magnesium stearate, or talc
in any combination. It is also an aspect of the present disclosure that a compound

20  of the present invention may be incorporated into a food product or a liquid.

Liquid preparations for administration include sterile agueous or non-aqueous
solutions, suspensions, and emulsions. The liquid compositions may also include
binders, buffers, preservatives, chelating agents, sweetening, flavoring and
coloring agents, and the like. Non-aqueous solvents include aicohols, propylene

25  glycol, polyethylene glycol, acrylate copolymers, vegetable oils such as olive oil,
and organic esters such as ethyl oleate. Aqueous carriers include mixtures of
alcohols and water, hydrogels, buffered media, and saline. In particular,
biocompatible, biodegradable lactide polymer, lactide/glycolide copolymer, or
polyoxyethylene-polyoxypropylene copolymers may be useful excipients to control

30 the release of the active compounds. Intravenous vehicles can include fluid and



15 pharmaceuti cal conpositions by adm xture with one or nore

phar maceutically acceptable excipients. Such conpositions may be prepared
for use iwoanalo43mdnm ni stration, particularly in the fororaB2mwaiets or
capsul es; or parenteral admnistration, particularly in the formof |iquid
sol utions, suspensions or emnulsions; or jpntranasally, particularly in the
form of powders, nasal drops, or 20 aerosols; or dermally, for exanple,
topically or via trans-dermal patches or by rectal adm nistration. The
conpositio ' I Y Shi [ hd tRes r y
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| actose; a disintegrant such as s ind cel lul ose derivatives; a
| ubri cant sdegxyabolategresilysaldtiansfar adminigiratianin theclermsoforasadidaens. Sriascdn

di oxi de; a sweet ening,.aqgen suech I hari 0. : i

agent - such S8 BelpethIRy Mengisin, FOERERRS, Bf stREaraii s fhich, RIS, 2P
form ofjpa F@fﬂnﬁr@paaﬁ@nq@s 8P iphsHiRzs B, mali aBoaineludgeasizioryd MR, fsuem as
gel atin bl ends optionally blended with plasticizers, as_ a starch

as wel | )
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flavorings. I'n addition, the active conpounds may be incorporated |nto
fast di ssolsalicyledei Fowaulatiors, & tgpical application to the skin preferably take the form

15 of an ointment, cream, lotion, paste, gel, spray, aerosol, or oil. Carriers which can
be used include petroleum jelly, lanolin, polyethylene glycols, alcohols, or their
combinations. Formulations suitable for transdermal administration can be
presented as discrete patches and can be lipophilic emulsions or buffered,
aqueous solutions, dissolved and/or dispérsed in a polymer or an adhesive.

20 The invention is further illustrated but not restricted by the description in the

following examples.

Ex Compound ’ MS (ESI+)
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gel to be applied intranasally. Fornulations for buccal adm nistration

i nclude, for 10 exanple, |ozenges or pastilles and may al so i nclude a

fl avor ed weeg6/®B as sucrose or acacia, and ot her execpiBrDso®such as

gl ycochol ate. Formnul ations suitable for rectal admnistration are
preferably presented as unit-dose suppositories, wth a solid based
carrier, such as cocoa butter, and may i#tlude a salicylate. Formulations
for topical application to the skin preferably take the form 15 of an

oi ntnment, cream |otion, paste, gel, spray, aerosol or oil. Carriers whi ch
can be used include IF\PT l‘t'ﬂ_g_u_m_]__gl | Ve |- anel+nA—mpolyve \ ,-..-.I o

TOT III, IJUIyULIIyIUIIU ul
al cohol s, pEXtlheir CeoRBUAdt i ons. For mul ati ons suitable for tramgo@%ﬁl
adm ni st r atH+oen—can—be—presented as,, di sc@gg}r{cnes and can be T1pophiljic
f

enul sions pr buffered, aqueous_sol t| ons iSsol ved and/ or di|spersed in a
pol yner or| an |[adhesive. 20 The gpother illustrated but not
restricted| by {the description in fol | ow ng exanpl es. Ex Conpound M$

ey

(ESI +) 2~CCRSRaNGCI]\IHR3RqR3RR1R2R3R4R51H17C8HHHHC]—I
376.5 WD 2D06//043149 PCT/ | B2005/ 008413 33 2 H17CB HH H H COFt - 3 HI9CY H
HHHOH3P0.4 4 HR7C80 H RH H GRR392. R35 HIR€8D) OveRA H H|OH - 6 HOQ40
(OH 6.4 7 H13C60-OVE—H- H-H VIr'wl_l 39413
OV HH R 17 H19C9 H H H H OEt 418.3
18 | H13C6n-4- H H H F OH 442.3
Ph
19 H19C9 H H H H NHCH2CF3 471.3
(Isomer A)
20 H19C9 H H H H NHCH2CF3 4711
(Isomer B)
21 | H21C100 H H H H OH 420.3
22 H19C9 H H H H NHMe 403.4
(Isomer A)
23 H19C9 H H H H NHMe 403.4
(Isomer B)
24 COzH 404.2

COoH
O »)
CHjs

25 SN 4443
\goo H

26 cl 0 492.2 &
. j@/\/\/ \©\/H co v
0

27 H19C9 H H H H OH 402.3




8 H17C80 Br HH Ove OH 502.5 & 500.4 9 H17CBO Ove HH Me OH 436.5 10
H17C80 C HH OWwe OH 457.4 & 455.5 11 H19CO0 HH H H OH 406.43 12 H21 C10
HHHH GW04206b/04814913 H19COO OV H H H OH 436.47 14 H pecas2odsoddits H OH
442.5 & 440.5 Ex Conpound Ms (ESI+) 15 442.5 OH N H30000zH COZH 16

478.4 & ci 0 476.4 H3CO N~CO2H CO2H WD 2006/ 043149 PCT/ | B2005/ 003113 34
Ex Conpound Ms (ESI+) R2 \ CORS RI N RB R4 RRL RZ R3 R4 R 17 HI9CO
HHHHOE 418.3
28 H19C90 Cl H H H OH 454.2 &
452.3
29 H17C8 H H H H OH 388.3
30 H21C10 H H H H OH 416.3
31| H13C6n-4- H H H F OH 454.3
Ph
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15

20

GENERAL EXPERIMENT PROCEDURE

A — Preparation of 3-oxocyclopentane-1,1-dicarboxylic acid diethyl ester

Step |
Scheme:

ci
®<002Et
————
CO,Et
Cl

A solution of diethyl malonate (34.59 g, 0.216 mole) in THF (100 mL) is
added to a solution of sodium hydride (60% w/w, 21.6 g, 0.54 mole) in THF
(200 mL). The mixture is heated under reflux for 1 h, cis-1,4-dichlorobut-2-ene (27
g, 0.216 mole) in THF (100 mL) is added dropwise to the reaction mixture at 750C
over a period of 15 min. The reaction mixture is heated under reflux for 5 h, cooled
to room temperature and quenched with water (50 mL). After removal of solvent
the residue obtained is extracted with ethyl acetate (2 x 100 mL), combined organic
extracts are washed with brine and dried over anhydrous sodium sulphate. The
crude product obtained upon solvent removal under reduced pressure is purified by
column chromatography (silica gel 230-400 mesh, ethyl acetate: hexane 10:90) to
get diethyl ester of cyclopent-3-ene-1 , 1-dicarboxylic acid.
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Step Il
Scheme:
CO,Et /E><002Et
D<C02Et - HO CO,Et
5 A solution of cyclopent-3-ene-1,1-dicarboxylic acid diethyl ester (15 g, 0.0706
mole) in THF (40 mL) is added slowly to mercuric acetate (24.77 g, 0.078 mole) in
water-THF (110 mL, 7:4) at room temperature and stirred for 10 minutes.
Perchloric acid (0.5 mL) is added to the reaction mixture (yellow ppt. disappears)
continued stirring for 30 minutes. The reaction mixture is cooled to ~50C and a
10  solution of sodium hydroxide (4.24 g, in 32 mL water) and sodium borohydride
(4.27 g, 0.112 mole) is added. The reaction mixture is stirred for 1.25 h and filtered
through celite. The organic layer is separated from the filtrate and the aqueous
layer is extracted with ethyl acetate (2x30 mL). Combined organic layers are
washed with brine and dried over anhydrous sodium sulphate. Solvent is removed
15 under reduced pressure and the residue is purified by column chromatography

(silica- gel 230-400 mesh, n-hexane:ethyl acetate 1:1) to get 3-hydroxy-

cyclopentane-1,1-dicarboxylic acid diethyl ester.

Step Il

20  Scheme:
/E><coza %co;t
CO,Et CO,Et

HO 0

Jone's reagent (11.84 mL) is added dropwise to a solution of 3-hydroxy-
cyclopentane-1,1-dicarboxylic acid diethyl ester (1.8 g,. 0.0078 mole) in acetone (20
mL) at 10-150C. The mixture is stirred at room temperature for 1 h, further quantity
25  of the reagent (11.84 mL) is added and stirred for 2 more hours. The reaction is
treated with isopropanol (56 mL) and concentrated under reduced pressure. Water
is added to the residue and extracted with ethyl acetate (2x30 mL). Combined



28 H19C90 O HHHOH 454.2 & 452.3 29 HI7CB HH HH OH 388.3 30 H21 C10
HHHHOH416.3 31 H13C6n-4- HHHF OH 454.3 Ph GENERAL EXPERI MENT
PROCEDURBWVB 2406/04Br4@par at i on of 3- oxocycl opent ane- 1, 1- di earhB20pk/hes1eci d
diethyl ester Step | Schene: C 0<CO2Et COP Cl 10 A solution of diethyl
mal onate (34.59 g, 0.216 nole) in. THE (100 mM-) is added to a solution of
sodi um hydride (60%wWw, 21.6 g, 0.54 m)l3g) in THE (200 nm.). The m xture
is heated under reflux for 1 h, cis- 1,4-dichlorobut-2-ene (27 g, 0.216

mole) in THE_ (100 i ' r ' } Xt ur t

over a peri BaBF ks SRR MR 4 ey FRERMBR B Rufisutile
h, cool ed IRerhevalo@m s60BAT Alinded fedlicadeprdsslirgi yielaat gietHydOesth) . ofAf3-exo-
renoval of solvent the residue obtained is extracted with ethyl acetate (2

x 100 nl), ayelapentancoi Jadicarbaxytie a6ids are washed with brine and dried over
anhydr ous sodi um sul phate. The crude product obtained upon sol vent renoval
under reduced pressure is purified by columm chromatography (silica gel

230- 400 sresh, Peéppration of 3tiromteBanethdRy-2Qctyloxyl@éngydamitiect hyl ester of
cycl opent - 3-ene- 1, 1-di carboxylic acid. W 2006/ 043149 PCT/|1B2005/ 003113 36

Step Il Schene:
CHO HO
MSOQB' MeO Br
OH

Step-|
- Scheme:
SN e g

10  1-lodooctane (9.4 mL, 0.051 mole) is added to a solution of 5-bromovanillin (10.0
g, 0.043 mole) in DMF (50 mL) at room temperature. Potassium carbonate (9.55 g,
0.069 mole) is added and the reaction mixture is heated at 1200C for 1.5 h.
Reaction mixture is concentrated under vacuum, water (50 mL) is added to the
residue and extracted with ethyl acetate (3x30 mL). The combined organic layers

15 are washed with water (1x20 mL) followed by brine solution (1x25 mL) and dried
over Na2SO4. Removal of ethyl acetate gives light brown viscous liquid whiéh is
purified by column chromatographyk (silica gel 230-400 mesh, n-hexane-ethyl

acetate, 92:8) to get 3-bromo-5-methoxy-4-octyloxybenzaidehyde.

20  Step-ll:

Scheme:

CHO H,OH

MeO Br MeO Br
NG PP BN P g
Sodium borohydride (0.27 g, 0.0073 mole) is added in portions to a stirred THF (30
mL) solution of 3-bromo-5-methoxy-4-octyloxybenzaldehyde (5 g, 0.0146 mole) at
25 room temperature and stirred for 45 min. The reaction mixture is concentrated



/| COzEt 0<,CO CO ZEt LIB \COP H(r) 2Et 5 A solution of

cycl opent - 3-ene-1, 1-di carboxylic acid diethyl ester (15 g, 0.0706 nole) in
THE (40 mu 206v/0a8dbled slowly to nmercuric acetate (24.77 g@CTABDIS0IBDIE) in
wat er- THF (110 nL, 7:4) at roomtenperature and stirred for 10 m nutes.
Perchloric acid (0.5 nL) is added to the reaction m xture (yellow ppt.

di sappears) continued stirring for 30 nmutes. The reaction mxture is
cooled to -50C and a 10 solution of sodiumhydroxide (4.24 g, in 32 nL

mxtute 1s L SRR {ReTr g dneY i ot T B s it R el e
layer is segishidtdtflefhane (@iQSfmléz)r'ﬁieec@rlﬁﬂrﬁécﬁoW@eré &Y@rwas‘he@lx\h/ltﬁﬁﬁﬁér
with ethyl acetate (2x30 niL nmbi ned organic | ayers are washed w

brine and dfxa& mive‘pllrawrasldwdtrmes%mutnﬁ s HaL)aangdri@érﬂverr@nhwmd\la%SQﬁder

reduced pr I i I

(silica geﬁ%@@eﬁgﬁér&t fﬁ %%%‘n%ﬁé 6§ gqé%, E% W@mge%%%my
cycl opent ane-1, 1-di car boxyl ic acid di et hyI ester. Step | I I 20 Schene: ~
| COZEt ~~~ /| COZEt HO JIB/ <cOQ2Et O <(CO2Et Jone's reagent (11.84 nl) is
added dropwb®p-Hlo a sol ution of 3-hydroxy- cyclopentane-1, 1-di car boxylic
aci d di et hy é ﬁe?ﬁ% (1.8 g, 0.0078 nole) in acetone (20 n1-) at 10-150C.
The m xture is sTirred at roomterrperature for 1 h, further quantity 25 of

the reagent (11.84 nlL)-oHs added and stir?8defor 2 nore The reaction
is treated with |s panol (5 m_) concentrated u reduced

pressure. Water to the re nd extract e h ethyl acetate
(2x30 L) . Conbi ne8 006/ 4 149 P 41 20 5/003113*° ol g nic extracts

are washed with brine an dr| ed over anhydrous sodi um suI phate. ~“Renoval of
sol vent undpieth@eHies B @SHUl ©.9578 dhok) elshrbdest ® a0dichiestethane solution

10 (40 mL) of 3-bromo-5-methoxy-4- octyloxybenzylalcohol (4.98 g, 0.0144 mole)
Reaction mixture is cooled to 00 to -50 C and methanesulphonyl chloride (3.4 mL,
0.0433 mole) is added dropwise and stirred for 10 minutes at 00-50 C, followed by
stirring at room temperature for 3.5 h. Reaction mixture is quenched with water
(15 mL) under ice cold condition and aqueous layer is extracted with

15 dichloromethane (3x25 mL). The combined dichloromethane layers are washed
with water (1x20 mL) followed by brine solution (1x20 mlL) and dried over
anhydrous Na2S04. Remeval of dichloromethane furnishes crude 3-bromo-5-

methoxy-4-octyloxybenzyl mesylate.

20  Crude 3-bromo-5-methoxy-4-octyloxybenzyl mesylate is dissolved in methanol (10
mL) and cooled to 00 to -50 C. Methanolic ammonia (~100 mL) is added to the
cooled reaction mixture and stirred for 10 min, followed by stirring at room
temperature for 18 h. Excess ammonia is removed and reaction mixture is
concentrated under vacuum. The crude material is purified by cotumn

25  chromatography (silica gel 230-400 mesh, methanol: ethyl acetate; 20:80) to obtain
the desired 3-bromo-5-methoxy-4-octyloxybenzylamine.



cycl opent ane-1, 1-di carboxylic acid. 5 B -
3- br ono- 5- net hoxy- 4- oct yl oxybenzyl am ne

Br
5-bronmovanillin (10.0 g,

Step-1|
OH 0 WO 200di@sioct ane (9.4 nmL, 0.051 nole)

0.043 nole) in DVMF (50 niL) at

Preparation of
Schene: CHO HO MO Br

MeO

i s added troTaBmOF/M3IN Of

roomtenperature.

Pot assi um carbonate (9.55 g, 0.069 nole), .is added and the reaction m xture
is heated at 1200C for 1.5 h. Reaction mPxture is concentrated. under
vacuum water (50 nL) is added to the reS| due and extracted with ethyl
acetate (3 L E§ usMgas B culsieshalb &wm@
(1x20 nmL) f >‘%\%Ifréh?)‘éf'ny}?ebr| %‘H@% % ? 3%” ed over ?\la
Renoval of oenbf‘désoﬂbeﬂfabevg] ves I i ght brown Vi scous liquid which is
purified by colum chronatography (silica gel 230-400 nesh, n-hexane-ethyl
acetate, 92:8) to get 3- br ono- 5- net hoxy- 4- oct yl oxybenzal dehyde. 20 Step-11:
Schenme: CHO H2C}1E l MO/ br 0 0 Sog WFB denhydride (0.27 g, 0. 0073
nol e) is added ijn )%r fons to a stirred THI? 30 m-) solution of
3- br onp- 5- net ho®y- 4- oct ¥l oxybenzal dehyde (5 %, 0.0146 nole) at 25 |room
t enperature and stlrred for 45 mn. The &t i | Xture i s concentjrated WO
2006/ 043149 PCT/{I B2005/ 003113 38 under va water (20 nmL) is added to
the residue and |[extracted with dichloro r§ 3x25 nmL). The combi ned
organic layers gre washed with water (1x15 5yl) foll owed by brine sol ution
(1x15 L) and dr|li ed overl anhydrous Na2SO4.
R R1 R2 R3 R4
4 H17C80 H H H H
3] H17C80 OMe H H H
6 H9C40 OMe H H H
7 H13C60 OMe H H H
9 H17C80 OMe H H Me
10 H17C80 Cl H H OMe
11 H19C90 H H H H
13 H19C90 OMe H H H
14 H19C90 Cl H H H
15 o]
@/\/\/ \©\/NH2 -
MeO
16 Cl 0
MeO




Renoval of solvent furnishes 3-brono-5-nethoxy-4-octyl oxyphenyl methanol. 5
Step-111 Schene: OH GsO2Me NH 2 MeO | ~ Br MOi ~Br MOl ~Br OOO
Tri et hyl anonreod@39nl, 0.0578 nole) is added to a di chl econBtoosmes1s0! uti on
10 (40 nlL) of 3-brono-5-nethoxy-4-octyl oxybenzyl al cohol (4.98 g, 0.0144
nole). Reaction mxture is cooled to 004 o0 -50 C and net hanesui phonyl
chloride (3.4 nL, 0.0433 nole) is added ‘dropw se and stirred for 10

m nutes at 00-50 C, followed by stirring at roomtenperature for 3.5 h.
React i on mxt LS ueng ] (15 nmL) under ice cold condition
and aqueo{]?sI%%Q?P%@eﬁ?ggﬁgg%ﬁ%mlﬁ di chl oronet hane (3x25 niL). The
conbi ned di %hl romet hane | ayers are washed wth water (1x20 ni) foll owed
by brine sOLER f on (1x20 L) and dried over anhydrous Na2SO4. Renoval of
di chl oronet hane furni shes crude 3-bronp-5- nethoxy-4-octyl oxybenzyl

mesyl at e. 2eheMRie 3- br ono- 5- et hoxy- 4- octyl oxybenzyl nesylate is dissol ved
in methanol (10 nli) and cooled ta Q@ to -50 C. Methanolic nia (-'100
m.) is added to the cooled reac mMi-cue i edf 0 mn,
followed by stirri St T yérature for 18 h. Excess amonia is
renovedsand reaction mxture i concentrated under vacuum The crude

material is rified colum 25 chr ra NEINY a h,
ot hanol : SRS (20 o g SRRRRE Wi BT ot 4 B-SHBmapHn ofEs
3- br ono- 5- r{gaﬁ@gy%éj QChy3 MOIDEAZDR AR OenL ) WArRR04( 681 tampertiture? Qb OORUES
39 The follow n nzyl am nes were al so prepared using procedure apacj o%%le
to the onés dbsor heatechhower reflux for 4.5 h. The reaction” mixture is coole
"concentrated under reduced pressure. The resulting residue is purified by column

10  chromatography (silica gel 230-400 mesh, n-hexane:ethyl acetate 95:5) to get

1-bromo-4-nonylbenzene.
Ref: J. Org. Chem. 38, 2675 (1973)

Step Il

15 Scheme:

Br CHO

To a heterogeneous solution of magnesium (0.771 g, 0.032 mole) in THF ((10 mL)
under nitrogen atmosphere are added few crystals of iodine, followed by 5 mL of
1-bromo-4—ﬁonylbenzene (6.5 g, 0.0229 mole) in THF (40 mL) with vigorous stirring
20 at 65 0C. After initiation, rest of the solution of 1-bromo-4-nonylbenzene is added
dropwise to the reaction mixture and heated under reflux for 1 h. The reaction
mixture is cooled to 0 to -50C, a solution of THF and DMF (15 mL + 3.5 mL) is
added and stirred at room temperature for 3 h. The reaction is quenched with 6N
hHCI (50 mL) at 0° to -50°C and extracted with ethyl acetate (2x40 mL). Combined
25  organic layers are washed with brine (1x15 mL) and dried over Na2S04. Removal

of solvent gives crude viscous liquid which is purified by column chromatography



Exanple Conpound R2 RL NH2 | RCRBRRA RRIL RR RBR4 4 HITCBO HHHH 5
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ECT{BI BZ{)O;:S/ 003113 40 C Preparation of ﬂ-lnonyl benzyl am ne Step |I Schene:
r Br ~

(silica gel 230-400 mesh, n-hexaneethyl acetate 95:5) to get 4-nonyl-
benzaldehyde.

Step Il

5 Scheme:

CHO OH

Sodium borohydride (0.847 g. 0.022 mole) is added portionwise to a solution- of
4-nbnylbenzaldehyde (2.6 g, 0.011 mole) in methanol (30 mL) over a period of 15
min at room temperature and further allowed to stir for 2 h. The reaction is
10 concentrated under reduced pressure, quenched with water (10 mL) and extracted
with ethyl acetate (3x30 mL). Combined organic extracts are washed with brine
(1x15 mL) and dried (Na2SO4). Removal of solvent furnishes 4-nonyl-

phenylmethanol.

15 SteplV

Scheme:

/\/\/\/\/©/\OH /\/\/\/\/Ej/\NH2
——

Methane sulphonyl chloride (1.9 g., 0.01(6 mole) is added drop wise to a solution of
4-nonylphenylmethanol (2.6 g., 0.011 mole) and triethyl amine (2.24 g., 0.022
20 mole) in MDC (30 ml) at 0 to 50C. The reaction mixture is allowed to stir at room
temperature for 2 hours, quenched with water (20 ml) and extracted with MDC
(2x25 ml). Combined organic extract is washed with brine (1x15 ml) and dried

(Na2S04). Removal of solvent furnished crude mesylated product.

25  To this mesylated product methanolic ammonia (50 ml) is added and allowed to stir

at room temperature for overnight. Solvent is removed under vacuum and the



5 Triethylsilane (20 nL) is added dropwi se to a solution of
1- (4- bronmophenyl ) nonan- 1-one (10 g, 0.033 nole) in TFA (20 nlL) stirred at
room t enpeoavew®@3i4¥he m xture 1is then heated under reflPax/1Bzmosdo3sih. The
reaction mxture is cooled and concentrated under reduced pressure. The
resulting residue is purified by colum 1Q chromat ography (silica gel

230- 400 nesh, n-hexane:ethyl acetate 95: to get 1-brono-4-nonyl benzene.
Ref: J. Org. Chem 38, 2675 (1973) Step Il 15 Schene: Br 0OCHO To a

het er ogene il ug i ; NSl ( €)qdn I )
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nL of 1-brrosthatoheihyl deztatna0 (@) to get 4-nongibenpylaming THE (40 nL) with

Vi gor ous st'rrjfogg 20 @t 6? oC. After 'nitiati%ﬂ, rest of the s?l ution ﬁf
1- br ono- 4- nJQFR/ WIEhRENZYT 2YRES WA'G AlfoRIeParachUsing Rrpseitrgi analRaous g the
heat ed undededcBbbdsbbeg: 1 h. The reaction mxture is cooled to 0 to -50C,
a solution of THE and DVF (15 nL + 3.5 nL) is added and stirred at room
tenperature for 3 h. The reaction is quenched with 6N HC (50 m-) at 00
to -50C and extr rth—ethyl—acetate£2x40—nt)—Conrbined—25—ergani c

| ayers are vvashe?)ﬂmmebri ne (1x15 ml) ardOmPOURdover Na2SOL.  Remolal  of
sol vent gives crfude vis¢ous Ttquid which TSrpurified by colum
chromat ogr aphy WO 2006/ 043149 PCT/ | B200%/.00311 41 (silica gel 23p-400
mesh, n-hexane: ¢thyl acetate 95:5) to get nyIN-H2 benzal dehyde. Step |11
5 Schene: CHO OH Sodi um|borohydride (0.847~g#0;,022 nole) is added
portionwi se to a sol ution of by

R R1 R2 R3 R4
1 H17C8 H H H H
12 H21C10 H H H H

D. Preparation of 3-oxocyclopentane-1,1-dicarboxylic acid ethy! ester

Step |

10  Scheme:

/E><002Et /E><COOH

HO CO,Et HO COOEt
To a stirred solution of 3-hydroxycyclopentane-1,1-dicarboxylic acid diethyl ester
(0.85 g, 0.0037 mole) in ethanol (7 mL), a solution of sodium hydroxide (0.162 g,
0.0040 mole) in water (3 mL) is added at room temperature. The reaction mixture
15 is heated under reflux for 1.5 h. It is then concentrated under reduced pressure and
the residue is quenched with water (10 mL). The aqueous layer after washing with
ethyl acetate (1x10 mL) is acidified to pH ~2 by dropwise addition of dil. HCL. It is
then extracted with ethyl acetate (3x15 mL). Combined organic extracts are

washed with brine and dried over sodium sulphate. Removal of solvent furnishes 3-

20 hydroxyc;yclopentane-‘l ,1-dicarboxylic acid ethyl ester.



4-nonyl benzal dehyde (2.6 g, 0.011 nole) in nethanol (30 nL) over a period
of 15 mn at roomtenperature and further allowed to stir for 2 h. The
reacti on we 20@/moengent r at ed under reduced pressure, querchas20s/b0d31Wat er (10
m.) and extracted wth ethyl acetate (3x30 niL). Conbi ned organic extracts
are washed with brine (1x15 nl) and dried (Na2SO4). Renoval of sol vent
furni shes 4-nonyl - phenyl nethanol. 15 Step IV Schenme: NH, OH Methane

sul phonyl chloride (1.9 g., 0.016 nole) is added drop wise to a solution of
4- nonyl phenyl net hanol (2.6 g., 0.011 nole) and triethyl amne (2.24 g.,
0.022 20 nole) in MDC (30 mM) at O to 50C. The reaction mxture is all owed
to stir at ItepH tenperature for 2 hours, quenched with water (20 m) and
extracted \égérd’é)nl_\lgc (2x25 m ). Conbi ned organic extract is washed with
brine (1x1 nd dried (Na2SO4). Renoval of sol vent furnished crude

nmesyl at ed product. 25 To this ated product netharglic nia (50 m)
g&%ﬂo ﬁﬁgﬁ? Solvent is

is added and all owed to 4

renoved under vacuum and ’ 02@106/ 043149 PCT/ | B28Q5/00 G t42 resi due

is purified by col umt@hromat ography (silica gel Q307400 nesh, _
ret hanol ;e eSS G P, 5 I8 AR Y A Sl M
described aheMpentariexdnidioaedspis BdidR3thyRésti(0.8 g, 0.0040 mole) in acetone (10
mL) at 10-150C. The mixture is stirred at room temperature for 4 hours. The
reaction mixture is treated with isopropanol (10 mL) and concentrated under
reduced pressure. Water is added to the residue and extracted with ethyl acetate
10  (3x10 mL). Combined organic exiracts are washed with brine and dried over
anhydrous sodium sulphate. Removal of solvent under reduced pressure yields 3-

oxo-cyclopentane-1,1-dicarboxylic acid ethyl ester.

E. Preparation of 3-oxo-1-(2,2,2-trifluoroethylcarbamoyl)cyclopentanecarboxylic

15 acid ethyl ester

Scheme:
O
CO,H F
S N
0 2 0 CO,Et F

Isobutyl chloroformate (0.49 mL, 0.00378 mole) is added to a solution of 3-oxo-
cyclopentane-1,1-dicarboxylic acid ethyl ester (0.75 g, 0.00375 mole) and N-
20 methyl-morpholine (0.62 mL., 0.0056 mole) in tetrahydrofuran (10 mL) at -10 to
-150° C temperature. Stir the reaction mixture at -10° to -150°C for 1 h, triethyl
amine (0.78 mL, 0.0056 mole) and 2,2 2-trifluocroethylamine hydrochioride (0.51 g,
0.00377 mole) are added. The reaction mixture is slowly brought to room
temperature and stirred at room temperature for 1.5 h. It is then quenched with

25 water (5 mL) and extracted with ethyl acetate (2x15 mL). Combined organic



RCRRRA RRLRR RBR4 1 HITCB HHHH 12 H21Cl10 HH H H D. Preparation
of 3-oxocycl opentane-1, 1-di carboxylic acid ethyl ester Step |I 10 Schene:
COPEt COGMO 2b#9/0@8X3kEt HO COOEt To a stirred solution of PCT/IB2005/003113

3- hydr oxycycl opent ane- 1, 1-di carboxylic acid diethyl ester (0.85 g, 0.0037
nmole) in ethanol (7 nL), a solution of sogdium hydroxide (0.162 g, 0.0040
nole) in water (3 nL) is added at roon1té%$erature. The reaction m xture 15
is heated under reflux for 1.5 h. It is then concentrated under reduced

pressure andirddee arré’%ﬂéffed \?\ntﬂué‘élﬁhﬁgdV!ddhl‘ﬁ%l@értfojfﬁtéﬂs)olutﬂ?ﬁaﬁél%’fééﬁo{/é‘iyer

after washing wth acetate (1x10 m-) is acidified to pH -
dr opwi se a@hydwusﬁsodwm stiphatd. tRemovalr@fnsoixemamm mduneétmwssmeew@lde a

(3x15 mL). Conbin ni,c.extr.acts are wi.th brine.and d er
sodi um sul pfSER!S E@Wﬁvg’%‘%‘f 's’scﬁu\/'gﬁ? t?y(”cmtg‘ﬂgsr]gon%ography (siliea” gel 23040
hydr oxycycl t C I i-§) - - -
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Jone' s Reagwyctopentarsgambgxyilis axittiethytiesieni se to a sol uti on of 3-hydroxy-
cycl opent ane-1, 1-di carboxylic acid ethyl ester (0.8 g, 0.0040 nole) in

acetone (10 ml-) at 10-150C. The m xture is stirred at roomtenperature
for 4 hours. The

F. Preparation of 3-[methyl-(4-nonylbenzyl)amino]-cyclopentane-1,1-dicarboxylic

10  acid diethyl ester

Scheme:

) COOEt
COOEt
T COOEt
N COOEt ¢H
H C.H :
9" M9
C.H

To a stirred solution of 3-(4-nonylbenzylamino)cyclopentane-1,1-dicarboxylic acid
ethyl ester (0.6 g, 0.0013 mole) in acetone (15 mL) is added potassium carbonate
15 (0.24 g, 0.0017 molej. The reaction mixture is cooled to 5-100C and methyl iodide
(0.075 mL, 0.0012 mole) is added. The reaction mixture is brought to room
temperature and stirred for 4 hours. It is then conce'ntrate‘d“undel" reduced -
pressure, quenched with water (5 ml) and exiracted with ethyl acetate (2x5 mL).
Combined organic layers are washed with brine (1x5 mL). After drying over sodium
20 sulphate removal of solvent gives a viscous liquid which is purified by column
chromatography (silica gel 230-400 mesh, ethyl acetate:hexane 1:4) to get

3-[methyl-(4-nonylbenzyl)amino]cyclopentane-1,1-dicarboxylic acid diethyl ester.



reaction mxture is treated with isopropanol (10 m-) and concentrated
under reduced pressure. Water is added to the residue and extracted with
et hyl acevet2eoclid3(48x10 nli). Conbi ned organi c extracts aPeTMBRZO&M3IMI h brine
and dried over anhydrous sodi um sul phate. Renoval of sol vent under reduced
pressure yields 3- oxo-cycl opentane-1, 1- dd'scar boxylic acid ethyl ester. E.
Preparati on of

3-0x0-1-(2,2,2-trifluoroethyl carbanoyl)cycl opent anecarboxylic 15 acid

ethyl estergSs stidh o@(@%nﬁlno@@ﬁ?#nlﬁ)—%ﬂ@lﬁ%rﬁc bgiqtmémlw 68iepr of or mat e
(0.49 nL, 0.00378 nole) is added to a solution of 3-o0xo0-

cycl opent ane- 1, 1-di carboxylic acid ethyl ester (0.75 g, 0.00375 nole) and
N- 20 net hy@tepdr pholine (0.62 nL., 0.0056 nole) in tetrahydrofuran (10 niL)
at -10 to -150 C tenperature. Stir the reaction mxture at -10 to -150C for
| h, triethyl amne (0.78 nmL, 0.0056 nole) and 2, 2,2-trifluoroethyl am ne
hydr ochl ori e(n@ﬁ'Sl g, 0.00377 nole) are added. The reaction mxture is
slowy brought to room tenperature and stirred at roomtenperature for 1.5

h. It is then quenched with 25 water ¢60Ht) and extracted 'thg t

acetate (2x15 nl) ,TComsFneth or_g{@p'g 20Q61_04314&3‘6CT/ I BZOOB\&\@ 113 44

extracts are waddBed with sat@rat &@d sddium bi carbonate sol ution and dried

over aghydrous sodi um sul phate. Rendv@PESf sol vent under r eda&&¥Edr essure

yields a viscous liquid which is purified bl)éb col um chr omat ogr aph?/t_(si lica
uti

gel 230- 40(Potassihim-tesicantoxiteny®. 1dcet & @6 myle) dsgadded to a stirred solution of
S ok Syl e as A P 064 TaGi¥f P RENLARRERIBRRSHiGe 0L
3- [ et hyl - (A-rBoRyichasersturaNTRE resotidnoRealRNe-Heated iat 800 @ Yori éhe hour, cooled
to room temperature and a solution of 4-chloro-but-2-yn-1-ol (4.80 g, 0.045 mole)
10 in N,N-dimethylformamide (10 -mL) is added and stirred for 2 hours at room
temperature. Reaction mixture is quenched with water, concentrated under
vacuum and aqueous layer is extracted with ethyl acetate (3x25 mL). The
combined organic layers are washed with water (1x30 mL) followed by brine
solution (1x20 mL) and dried over anhydrous Na2S04. Removal of ethyl acetate
15 gives colourless viscous liquid which is purified by column chromatography (n-
hexane:ethyl acetate, 75:25) to get 2-(4-hydroxybut-2-ynyl)-2-methylmalonic acid

diethyl ester.

Step-ll

20 Scheme:

= COOEY — COOE
HO™ _—
H,N
COOEt COOEt

Triethylamine (3.86 mL, 0.027 mole) is added to a solution of 2-(4-hydroxybut-2-
ynyl)-2-methyl malonic acid diethyl ester (4.20 g, 0.0173 mole) in dichloromethane.
Methanesulphony! chloride (1.61 mL, 0.02 mole) is added dropwise fo the ice

25 cooled (00-50 C) reaction mixture followed by stirring at room temperature for 30



10 acid diethyl ester Scheme: /COOEt COOEt "3< | N COCEt H COCEt CH3
CO9H1~ C9H19 To a stirred sol ution of

3- (4- nonywbenamyd4arino) cycl opent ane- 1, 1- di car boxyl i ¢ aci #cTtastwboestier (0.6
g, 0.0013 nole) in acetone (15 nL) is added potassium carbonate 15 (0.24
g, 0.0017 nole). The reaction mxture is ({ool ed to 5-1000 and net hyl i odide
(0.075 nmL, 0.0012 nole) is added. The reattion m xture is brought to room
tenperature and stirred for 4 hours. It is then concentrated under reduced

pressure, %ﬁﬂﬁé‘@dR\é’beﬁNﬁilﬂruré s rdL)en@Héd e\mrﬁ Wétéld untieh |&=§ RYid 26RHABA 4@k

m.). Conbined organic |ayers are washed wth brine (1x5 nL). After drying
over sodi ureQeas Ip[qat is exdranted vgth dishlarameghanss The, tembined dqml@romaﬂaana S

pur i f i efj bilaﬁ%rlsl{g% \A@éf\@(@ﬂ WIRIQ’(/\%%W(‘{XSI 5I r'n?_? fgl?owezds By%)r%em(af x15 Lr}yand finally

acet at e: he

3- [ met hyl - (drigPnon n%bamhoaagbhar@ Rehn@uacrabboermhmo@@twbr@ ejived
ester. WD 2006/ 043149 P /I B2005/ 00311 Preparati on of

2- ( 4- anﬁnoUﬂSSﬁaWt}er)Neﬂe@étaﬁ\ﬁsﬂ@!ﬂ%hﬁll@dam d d| ethyl ester Step-l Schene:

COCEt COCEt, ,/ t t OX
(6,17 g, 0. Weaalcs fepiatitds b Red i mpetiathl aod ShEGRNOR efohid B4dfed
met hyl mal Orls'ﬂ’id%r(léé coldtendti®®Re@ttn mixthke\iscitirridhior 1@ et rdend fnpdratura!
roomtenperature. The reaction mxture is heated at 900 C for one hour,
cool ed Excess ammonia is removed and reaction mixture is concentrated under vacuum.
The crude material is purified by passing through silica gel column (ethyl
10 acetate:methanol, 80:20) which gives 2-(4-aminobut-2-ynyl)-2-methylmalonic acid

diethyl ester.
Examples 1 and 2

15 3-(4-Octylbenzylamino)cyclopentane-1,1-dicarboxylic acid hydrochloride and 3-(4-

octylbenzylamino)cyclopentane-1,1-dicarboxylic acid ethyl ester
To a stirred solution of 4-octylbenzylamine (0.53 g, 0.00242 mole) in

dichloromethane (20 mL) and methanol (2 mL), a solution of 3-oxocyclopentane-
1,1-dicarboxylic acid‘diethyl ester (0‘.55 g, 0.00241 mole) in dichloromethane (5

20 mlL) is added at room temperature. The reaction mixture is cooled to 5-100C and
sodium cyanoborohydride (0.530 g, 0.0084 mole) is added. The reaction mixture is
b.rought to room temperature and is allowed to stir at room temperature for 4 h. The
reaction mixture is concentrated under reduced pressure and the residue is
quenched with water (10 mL). It is extracted in ethyl acetate (2x20 mL). Combined

25 organic layers are washed with brine (1x10 mL) and dried over sodium sulphate.
Removal of solvent gives a viscous liquid which is purified by column
chromatography (silica gel 230-400 mesh, mobile phase n-hexane:ethyl acetate
7:3) to get 3-(4-octylbenzylamino)cyclopentane-1,1-dicarboxylic acid diethyl ester

as a colourless viscous liquid.



to roomtenperature and a solution of 4-chloro-but-2-yn-1-ol (4.80 g, 0.045
nole) 10 in N, N-dinethylformam de (10 nL) is added and stirred for 2 hours
at room wenpaveasupe. Reaction mxture i s quenched w t hPeatiBz00s/003113
concentrated under vacuum and aqueous |ayer is extracted with ethyl
acetate (3x25 nlL). The conbined organic 417ayers are washed wth water (1x30
m.) followed by brine solution (1x20 nL) ‘and dried over anhydrous Na2SO4.
Renoval of ethyl acetate 15 gives colourless viscous liquid which is

purified by colpgmy %ﬂfr@ﬂeédhﬂfcﬁpb’i’ - oﬁ?%@h@yl@hﬁﬂé)c?@l@b@hfanez‘ﬁ12&0\,aﬁb@xﬁﬁi
2-(4- hydroxybut 2-ynyl )-2-nmethyl mal oni c acid |et2§;‘ ester. Step-I1

Schene: COGEEd drmmoester (a2 goB0 18 moete) imretangl (hindle), (8 seBition, ofosmhlzm

I d t -2- '
el d i ot hymveagrige ooy 020, FetelTERE Gitb T i Biled 2 BB EmpBalteS
Met hanesul F’hlﬁ’é‘Yrjeaéﬁér‘i’rrh&ﬁJrélrsfSheﬁ’eed Qndeér reflex foF ‘RddeTher ewtion Mixtirdeeid ce
25 cooled (00-50 C) reaction mxture followed by stirring at room

t enper atsur ecdnnentataspundesraigedopreTHiesRud e tegidue iagiyaneted svithRuaten oh

m xture is er
I's extract e%ﬂiwnﬁﬂ %quﬁﬁg%sr %ﬁ}&ﬁﬁﬁ%ﬂ%@géﬁ{e@cﬂ% nedgg{gl’I #O%g'c')%é]eg Hg{ﬁ@” ;@é‘r_@are
washed wit hitvetiein edacEntiated hiadeovailided dresswe( ThéSesldueaisdpurifieal bwcoldm'red
over anhydrous sodi um sul phate. Renpval of dichl oronet hane gives

mesyl at e d&hromaéogi@payxksél@a@el|2%9:1480 mesky m@dema%m%an@ th)é's%‘l’@)@? in
e ot U B APk st Bel ol ol Yy eser
i s renoed @nd wittekcédlign m xture is concentrated under vacuum
To a stirred solution of 3-(4-octylbenzylamino)cyclopentane-1,1-dicarboxylic
acid ethyl ester (0.6 g, 0.0014 mole) in ethanol (6 mL), a sblution of sodium
hydroxide (0.17 g, 0.0044 mole) in water (6 mL) is added at room temperature. The
reaction mixture is heated under reflux for 5 h. The reaction mixture is
15 concentrated under reduced pressure and the residue is quenched with water (2
mL). The aqueous solution is acidified to pH ~2 by dropwise addition of dil. HCI. It
is then extracted with tetrahydrofuran (2x10 mL). Combined organic layers are
washed with brine (1x10 mL) and dried over anhydrous sodium sulphate. Removal
of solvent under reduced pressure gives sticky solid (0.2 g.) which is washed with
20 ether (2x10 mL) to get 3-(4-octylbenzylamino)cyclopentane-1,1-dicarboxylic acid
HCl salt.

13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)
14.68 (q); 23.30 (t); 29.39 (1); 29.88 (t); 30.00 (t); 30.05 (t); 31.87 (1); 32.52 (t);
25  33.41 (t); 36.29 (t); 37.43(t); 51.60 (t); 58.36 (d); 59.56 (s); 126.98 (s); 130.16 (2d);
130.38(2d); 146.29 (s); 175.20 (s); 176.22 (s)
Following examples were prepared and characterised by their 13C data in the

free form or as salts in a similar way.



The crude materi al

10 acet at e:

nmet hanol ,

2- (4- am nwbubvecdyrayl ) - 2- met hyl mal oni ¢ acid di et hyl
15 3-(4-Cctyl benzyl am no) cycl opent ane- 1, 1-di carboxylic acid hydrochl ori de

is purified by passing through silica gel
80: 20) whi ch gives

col um (et hyl

est ecT/IB2aspiess 1 and 2

and 3-(4- octyl benzyl am no) cycl opent ane-1, 1-di carboxylic acid ethyl ester
To a stirred solution of 4-octyl ben amne (0.53 g, 0.00242 nole) in
di chl oronet hane (20 nL) and nethanol (2 nL), a solution of
3-oxocycl opentane- 1, 1-di carboxylic acid diethyl ester (0.55 g, 0.00241
nol e) in dichloromethane (5 20 nL) is added at roomtenperature. The
reaction mxture is cooled to 5-1000 noborohydride (0 530 g,
0.0084 nolefXid added. The reacti GRMAMNGr e is hrought to rloM® (EsiEdrlat ur e
and is alllowed|to stir at room tenReratur orRd h. The reaction m xtlure
is concentrated under reduced pressyre Jesidue is quenched wijth
water (10|mL). It is extracted ir hyllaceta € (2x20 nlL). Conbi ned 25
organi c | ayers|are washed with Rfir _R;xlo m.) and dried over sodium
sul phate. | Renoval of solvent gi veg a viscous liquid which ils purified by
colum chrermatrography—(stkicages5230-4 mgst o obrtegghase
n- hexane: ¢t hyl jacetate 7:%‘)1 tq g F‘\’E R4 RS
3- (4- oct yl'benzyT apf7esd Cycl ¢pentlang4 1, [L- difpar QoxyHi ¢ aci HJi et hyg7@ster| as
a colourl ess _vijscous liguid. 2006/ 043149 PCT/1B2005/0031113 47 To
stirred sol Lﬁi cnI-blf?C’B ( 4- ot yI hendyl am ndr} cygl opent ane-QE1L - di car boxyl ifc
acid diet f“'l tef 18—+role —ethan € ) onof
sodi um h)dr?bm 31(@65%81 g,HJO 0020" no| e) H viat eﬁ (8 m_?ﬂs add gbd' room
t enper at ure’g qqﬁeggt onn xtjureqis|heagfed jundgr reflToq for 1362.5The
reaction mxture is concentrdted under reduced pressure idue
i s quenched 5 tHHWATCBO 7OM&) The aguedlis dol ulHi on|i sOhkutfral i sed to pH6
by dropw se additign ofl dil —Hcl H-+s—ther——coepeentrakep— ed
pressure. Thf‘é reé“gtﬁfeol S Q.M‘?fled |"l!)y col Lﬁm chr omat ogr y ((si Q. gel
230- 400 nesty— O $BsPTESHIET Nang) ~ef hyljacerarg OH 394.3
8 H17C80 Br H H OMe OH 502.5 &
500.4
9 H17C80 | OMe H H Me OH 436.5
10 | H17C80 Cl H H OMe OH 457 .4 &
455.5
11 | H19C90 H H H H OH 406.43
12 | H21C10 H H H H OH 404.48
13 | H19C90 | OMe H H H OH 436.47
14 | H19C90 Cl H H H OH 4425 &
440.5




30: 70) to get 3-(4-octyl benzyl am no) cycl opent ane-1, 1-di carboxylic acid
ethyl ester 10 as a white solid. To a stirred solution of

3- (4- oct yWbenmyd4arwno) cycl opent ane- 1, 1- di carboxyl i ¢ acipdTastgboesier (0.6
g, 0.0014 nole) in ethanol (6 nlL), a solution of sodium hydroxide (0.17 g,
0.0044 nmole) in water (6 nL) is added at roomtenperature. The reaction
mxture is heated under reflux for 5 h#9The reaction mxture is 15
concentrated under reduced pressure and the residue is quenched with water
(2 mi). The aqueous sol ution |s aC| dified to pH -2 by dropvvl se addltlon of
dil. HC. It i s-then—extracted—wthtett arof-uran—(2x10—+t)

organi c | ayer sE)ére washed with br| ;Q 'PE?':‘L@drrL) and dried over Mﬁ} S&ﬁs
sodi um sul phatg Removal of sofvent under reduced pressure giVes4abixky
solid (0.2 gi) which is washed with 20 ether (2x10 nL) to get

3-(4-octyl benzyl am no) cycl o nex1,°t-d boxryl i c acid HC salt. 13 C

NVR: (TFA+CDCI 3; [100. 61 Mc—g 14. 68 () - % H29 39 t); 29.88

(t); 30.00 (t); 30.05(t'§'3 31.87 (t); 32. 52 (t) A (t)] 36.29 (t);
37.43(t); 5160 (f); 58.36 (d); 59.56 (s); 126. )°°2*130 16 (2d);

130.38(2d); 4B 2P (s); 175.20 (s); 176.22 (s) FoI | owi ng exanpl esi7ge4 &
prepared and| charjacteriseg.by.their 13k dgta in the free formor4as.4alfs
ina simlar|way.| WO 2006/ 0 PCT/ TB20 003113 48 Ex. Conpound MBS

(ESI+) Rz QRS R N:::)(s H R3 RARRR &4nR5 1 HL7C8 H H H|H
OH 376.5
COzH
Example 3 as HCI
13 C NMR : (CDCI3 +TFA 100.61 MHz; ppm)
5 14.66 (q); 23.32 (t); 29.48 (t); 29.97 (t); 29.98 (1); 30.10 (t); 30.18 (t); 31.86 (1),

32.55 (t); 33.59 (t); 36.29 (t); 37.40 (t); 51.77 (t); 58.54 (d); 59.82 (s); 126.78 (s);
130.19 (2d); 130.28 (2d); 146.54 (s); 175.62 (s); 176.89 (s)

Example 4 as HCI
10 13 CNMR: (CDCI3 + TFA; 100.61 MHz; ppm)
14.66 (q); 23.28 (t); 26.57 (t); 29.28 (t); 29.75 (t); 29.86 (t); 29.99 (1); 32.45 (1);
33.15 (); 37.44 (1); 51.28 (t); 58.17 (d); 59.51 (s); 69.06 (t); 115.95 (2d); 121.81 (s);
132.17 (2d); 160.97 (s); 174.99 (s); 175.72 () |

15 Example 5 in the free form
13 C NMR : (CDCI3 +TFA; 50.33MHz; ppm)
14.54 (q); 23.25 (t); 26.42 (t); 29.43 (t); 29.57 (1); 29.80 (t); 29.91 (1); 32.42 (1),
33.55 (1); 37.39 (t); 51.96 (t); 56.72 (q); 58.75 (d); 59.60 (s); 70.25 (1); 113.95 (2d);
122.18 (d); 124.08 (s); 149.92 (s); 150.53 (s); 175.67 (s); 176.87 (s).
20
Example 6 as HCI
13 C NMR : (CDCI3 +TFA; 100.61 MHz; ppm)



2 HL7C8 HH H H OEt - 3 HI9C9 HH H H OH 390.4 4 HL7C80 HH H H OH 392.5
5 HL17C80 OMe HH H OH - 6 HIC40 OMe H H H OH 366.4 7 H13C60 OMe H H H OH
394.3 8 W0RGEM4Bre9H H OMe OH 502.5 & 500.4 9 H17C80 ObeTHBHoMDS 436. 5
10 H17C80 CI H H OMe OH 457.4 & 455.5 11 HI9COO H H H H OH 406. 43 12
H21C O H H H H OH 404. 48 13 HL9C90 OMe g;H H OH 436.47 14 H9C90 C H H H
OH 442.5 & 440.5 WO 2006/ 043149 PCT/ | B2005/ 003113 49 Ex Compound M5 (ESI +)
15 442.5 0 H N H30000ZH ~-O<(C02H 16 478.4 & ci 0 H 476.4 ~N H3CO

"J: 1) <OOZH CORM4.25 (q); 19.66 (t); 29.47 (t); 31.48 (t); 33.34 (t); 37.45 (t): 51.73 (t); 56.88

(q); 58.30 (d); 59.50 (s); 69.76 (t); 113.65 (d); 114.23 (d); 122.15 (d); 124.15 (s);
149.86 (s); 150.42 (s); 175.35 (s); 176.12 (s)

5 Example 7 in the free form
13 C NMR : (CDCI3 +TFA,; 50.33 MHz; ppm)
14.45 (q); 23.12 (1); 26.08 (1);.29.45 (2t); 32.10 (t); 33.38 (t); 37.27 (t); 51.67
(t); 56.59 (q); 58.51 (d); 59.59 (s); 70.01 (t); 113.80 (2d); 122.34 (d); 123.80 (s);
150.06 (s); 150.47 (s); 175.20 (s); 176.51 (s)
10
Example 8 as HCI
13 C NMR : (CDCI3+TFA; 100.61MHz, ppm)
14.61 (q); 23.26 (t); 26.37 (f); 29.35 (t); 29.86 (t); 29.94 (t); 30.56 (t); 32.45 (1);
33.37 (t); 37.23 (t); 51.04 (t); 56.56 (q); 58.91 (d); 59.55 (s); 74.98 (t); 113.46 (d);
15 119.18 (s); 126.72 (s); 127.14 (d); 147.47 (s); 155.03 (s); 174.96 (s); 176.37 (s).

Example 9 in the free form
13 C NMR : (Pyridine d5+Methanol d4; 100.61MHz; ppm)
14.89(q); 16.93 (q); 23.75 (t); 27.26 (t); 29.31 (t); 30.43 (t); 30.55 (t); 31.37 (t);
20 31.60 (t); 32.95 (t); 45.31 (t); 45.83 (t); 56.68 (q); 59.48 (d); 59.91 (s); 73.65 (1):
111.56 (d); 123.53 (d); 132.97 (s); 133.22 (s); 147.57 (s); 154.37 (s): 178.22 (s);
179.13 (s)

Example 10 in the free form
25 13 C NMR : (Pyridine d5+Methanol d4; 100.61 MHz; ppm)
15.09(q); 23.94 (t); 27.31 (1); 29.53 (t); 30.60 (t); 30.67 (t); 31.58 (2t); 33.13
(t); 45.48 (1); 45.63 (t); 57.28 (q); 59.90 (d); 60.01 (s); 74.68 (1); 112.74 (d); 122.29
(d); 129.66 (s); 134.71 (s); 145.78 (s); 155.81 (s); 178.20 (s): 179.65 (s)



Exanple 3 as HCl 13 C NVR (CDClI 3 + TFA; 100.61 MHz; ppm 5 14.66 (q);
23.32 (t); 29.48 (t); 29.97 (t); 29.98 (t); 30.10 (t); 30.18 (t); 31.86
(t); 32.%62046)04338.59 (t); 36.29 (t); 37.40 (t); 51.77rPCTIiB2068003413 d) ;
59.82 (s); 126.78 (s); 130.19 (2d); 130.28 (2d); 146.54 (s); 175.62 (s);
176.89 (s) Example 4 as HCI 10 13 C NV\R (CDClI 3 + TFA; 100.61 MHz; ppm
14.66 (q); 23.28 (t); 26.57 (t); 29.28 (éﬂ; 29.75 (t); 29.86 (t); 29.99
(t); 32.45 (t); 33.15 (t); 37.44 (t); 51.28 (t); 58.17 (d); 59.51 (s);

69.06 (t); 115. )4 1 (s); 132.17 (2d); 160.97 (s); 174.99 (s);
175.72 (s) 15 I‘:Ex%%n”élﬁg 1§ ﬁlllt e free form13 C NMR (CDCl 3 +TFA; 50. 33MHz;

5,167 (9 e e g era i o s o ()28 20 (1)
(o) 59,60 () 140 1 g Br 36t bl o (8 26 boBoabas iante
S); . vy L 7, I WAN: T4 . 3 '\
(bt 3 A2 ToleTo AR 3his G Snb b, W B3dsE ha (47165
(q); 19566 1211)36 &9; 431.(8)(2dB164RJ (9); 1B3334s);t76.87(A5 (t); 51.73 (t);
56.88 (q); 58.30'(d); 59.50 (s); 69.76 (t); 113.65 (d); 114.23 (d); 122.15
(d); 124.15 (s); 149.86 (s); 150.42 (s); 175.35 (s); 176.12 (s) 5 Exanple
7 in the free f%ﬁé 1% NMR: (CDClI 3 +TFA; 50.33 MHz; ppm 14.45 (q); 23.12
(t); 26.08 (t);.29.45 (2t); 32.10 (t); 33.38 (t); 37.27 (t); 51.67 (t);
56.59 (q); 58.5B CAMRSQCICIBSHTFA0I@LGT Kz 198nB0 (2d); 122.34 (d); 123.80

()i 150.06 (s)p 7120 34 {654y 28 & 4602 (15032 53039 @); 30.30 (t); 30.31 0
10 31.96 (1) 32.58 (t); 33.37 () 36.33 (f); 37.44 (t); 51.11 (t); 58.31 (d); 59.59 (s);
127.73 (s): 129.87 (2d); 130.50 (2d): 145.57 (s); 175.08 (s); 176.15 (s)

Example 13 as HCI
13 C NMR : (CDCI3 +TFA; 100.61 MHz; ppm)

15 14.65 (q); 23.29 (t); 26.48 (t); 29.25 (t); 29.56 (t); 29.89 (t); 30.01 (t); 30.13 (1);
32.49 (1); 33.13 (t); 37.40 (t);‘51.60 (t); 56.86 (q); 58.30 (d); 59.50 (s); 69.98 (t);
113.52 (d); 114.36 (d); 122.47 (s); 124.11 (d); 149.85 (s); 150.30 (s); 174.98 (s);
175.70 (s)

20 Example 14 as HCI
13 C NMR : (CDCI3 + TFA); 100.61 MHz; ppm)
14.71 (q); 23.32 (t); 26.53 (t); 29.29 (t); 29.62 (t); 29.91 (t); 29.99 (1); 30.15 (%);
32.53 (t); 33.37 (1); 37.27 (t); 50.60 (t); 58.45 (d); 59.62 (s); 70.05 (t); 114.24 (d);
122.74 (s); 124.14 (s); 130.21 (d); 132.09 (d); 156.59 (s); 175.06 (s); 176.32 (s).
25
Example 15 as HCI
13 C NMR : (CDCI3+TFA+CD30D; ; 100.61 MHz, ppm) |
28.48 (t); 29.02 (t); 29.14 (1); 32.53 (t); 35.07 (t); 37.11 (t); 50.47 (t); 55.64 (q);
57.54 (d); 59.57 (s); 68.47 (1); 114.27 (2d); 115.64 (2d); 122.62 (s); 129.80 (2d);
30 131.73 (2d); 134.91 (s) 158.22 (s); 160.66 (s); 174.19 (s); 175.06 (s).



Exanple 8 as HCl 13 C NVR (CDCl 3+TFA; 100.61 MHz, ppm 14.61 (q); 23.26
(t); 26.37 (t); 29.35 (t); 29.86 (t); 29.94 (t); 30.56 (t); 32.45 (t);

33. 37 (t)wo3Wo6ad3(4v); 51.04 (t); 56.56 (q); 58.91 (d); Perhb200s»031134. 98
(t); 113.46 (d); 15 119.18 (s); 126.72 (s); 127.14 (d); 147.47,(s); 155.03
(s); 174.96 (s); 176.37 (s). Exanmple 9 isp the free form 13 C NMR
(Pyridi ne d5+Met hanol d4; 100.61 MHz; ppm) 14.89(q); 16.93 (q); 23.75 (t);
27.26 (t); 29.31 (t); 30.43 (t); 30.55 (t); 31.37 (t); 20 31.60 (t); 32.95
(t); 45.31 (t);BExeng B‘WiasFKB 68 (q); 59.48 (d); 59.91 (s);. 73.65 (t);

111.56 (d 123.5 7 47. 57 . 154. 37 ;
178. 22 gsg; 171933 éfﬁ@g) @ﬁﬂ%\ Jéﬁ%%) é{?g?}@ﬁ#é@m rm 25 (115%)C NVR: (P§/$|)d| ne
d5+Met h | d4;o i 3

o o ?;‘0 e 67 (t) 31 8 ét)??gysl@?)@a(zq)(t) %?, @ﬂ(ts é? 53?’[) éogg)( 887@3@2
(g); 59.90 846 (8D. 89.28s(s); 68.368(t);t)12. 1&226)4 ‘(145)661@2 12@26(1d03) 12&236(2(0'5))

Lot T ) i ol g B4 i T D o 8l DR

MHz; ppm) 14.67 (q); 23.31 (t); 26.55 (t); 29.42 (t); 29 71 (t); 29.90 (t);
30.01 (t); 30. %ﬁ 1732.52 (t); 33.53 (t); 37.34 (t); 51.51 (t); 58.31
(d): 59.59 (s): 6 t): 116.22 (2d): 5 121.36 (s): 131.73 (2d): 161.23
(s): 175.3B- (Asmonwﬁénman(rm)o)amopemme-111}dmam@:ylic@mu athyTEster 100. 61 M-z
ppm 14.75 (q); 23.35 (t); 29.22 (t); 30.02 (t); 30.12 (t); 30.17 (t);
30.30 (t); 31 (t) 10 31.96 (t); 32.58 (t); 33.37 (t); 36.33 (t); 37.44
(t): 51.11.%% .31 (d); 59.59 (s); 127.73 (s); 129.87 (2d); 130.50

(2d); 145.57 (s) 175 08 (s); 176.15 (s) Exanple 13 as HC COOH

/©/\ NH, /@/\ COOEt
CQH19

To a stirred solution of 4-nonylbenzylamine (0.2 g, 0.00086 mole) in methanol

10

(5 mL), 3-oxocyclopentane-1,1-dicarboxylic acid ethyl ester (0.188 g, 0.00094
mole) and Triton-B (0.53 mL, 0.0013 mole) are added at room temperature. The
reaction mixture is stirred for 5 min, sodium cyanoborohydride (0.08 g, 0.0013
15 mole) is added and it is heated under reflux for 4 h. The reaction mixture is
concentrated under reduced pressure-and the residue is quenched with water (5
mL). The aqueous solution is neutralised to pH ~6 by dropwise addition of dilute
hyd'rochloric acid and extracted with tetrahydrofuran (3x10 mL). Combined organic
layers are washed with brine (1x10 mL) and dfied over sodium sulphate. Removal
20  of solvent gives a viscous liquid which is purified by column chromatography (silica
gel 230-400 mesh, methanol:dichloromethane1:9) to get a white solid. This is
converted into the corresponding hydrochioride salt by treatment with ethanolic HCI
to get 3-(4-no‘nylbenzylamino)cyclopentane-1,1-dicarboxy|ic acid ethyl ester.
hydrochloride.
25 13 C NMR : (CDCI3; 100.61 MHz; ppm) 4
14.76 (q); 14.85 (q); 23.33 (t); 29.98 (1); ~30.0 (t, probably merged); 30.05 (%);
30.15 (1); 30.21 (t); 32.01 (1); 32.54 (t); 33.69 (1); 36.34 (t); 37.57 (t); 48.75 (t); 57.56



13 C NMR (CDClI 3 +TFA; 100.61 MHz; ppm) 15 14.65 (q); 23.29 (t); 26.48 (t);
29.25(t); 29.56 (t); 29.89 (t); 30.01 (t); 30.13 (t); 32.49 (t); 33.13
(t); 37.M90(20)6/043514960 (t); 56.86 (q); 58.30 (d);. 59.50PCINB206S0BGB13( 1) ;
113.52 (d); 114.36 (d); 122.47 (s); 124.11 (d); 149.85 (s); 150.30 (s);
174.98 (s); 175.70 (s) 20 Exanple 14 as :/CI 13 C NVMR (CDCI 3 + TFA);

100. 61 MHz; ppm) 14.71 (q); 23.32 (t); 26.53 (t); 29.29 (t); 29.62 (t);
29.91 (t); 29.99 (t); 30.15 (t); 32.53 (t); 33.37 (t); 37.27 (t); 50.60
(t); 58.45 Gels1. é@(t? 254,62 é%ﬂ(?zg%g((tzb) 191724s)( 430.41123);744.8) (s)1 A3 12 (63) ;
130.21 (d); 132.09 (d) 59 (s) 175. 06 (s); 176.32 (s). 25 Exanple 15
as HO 13 O79ER ( XIX]3+TFA+CD3CD ; 100.61 Mz, ppn) 28.48 (t); 29.02 (t);

29.14 (t 0] :
(i 6. b7 (s)ﬁs%egt@?@?? gl s oghindd bieraSpibparéd iargiadfo ) s S
(2d); 30 %ﬁécg@ljr{ggd) 134.91 (s) 158.22 (s); 160.66 (s); 174.19 (s);
175.06 (s). WD 2006/ 043149 PCT/1B2005/003113 52 Exanple 16 as HCl 13 C
NVR: (CBCl 3 +TFA 100. 61 MHz, ppr‘r) 28. 38 (t) 29 25 (t) 29.78 (t); 34.24
t 34. 97 3758t ) —506-065(t — 58 59728 A8
g8) 38 (t); J-Ff’ 15 (2d);\ 115 66 (d; )lg)?%él&zw 128. 2‘2‘0( k23§ g :lé.tj )?
. ) 0 A

(2d); 132.06 135,97 (s): 153 76 {s)+ 16058 (s}—17/57

b (S TSI~ T OO0 .Llu.lgls T 55 S).
\ [l \\ |
Exanple 17 3-(4 nonyl benzyl am no) cycIRE)penthdel carboxylic acid ethyl
ester Scheme: COOH '< NHZ ~ | N COOH

H
Rs

Ra
R R1 R2 R3 R4 R5
17 H19C9 H | H H H OEt 418.3
18 | H13C6n-4-Ph H - H H F OH 442.3
19 | H19C9 H H H H NHCH2CF3 | 471.3
(Isomer A)
20 H19C9 H H H H NHCH2CF3 | 471.1
(Isomer B)
21 H21C100 H H H H OH 420.3
22 H19C9 H H H H NHMe 403.4
4 (Isomer A) .
23 H19C9 H H H H NHMe 403.4
(Isomer B)
24 COH 404.2

;COZH
CHs;

25 4443

26 C‘j@/V\/O\Q\/H 492.2 &
N CO,H 490.2
o oy




"Jl 10 COH19 C9H19 / To a stirred solution of 4-nonyl benzylam ne (0.2 g,

0. 00086 nole) in nethanol (5 nL), 3-oxocycl opentane-1, 1-di carboxylic acid
et hyl estwo 20@/a889g, 0.00094 nole) and Triton-B (0. 53poir/IBR0ROBI13NDI €)
are added at roomtenperature. The reaction mxture is stirred for 5 mn,
sodi um cyanobor ohydri de (0.08 g, 0.0013 1y nole) is added and it is heated
under reflux for 4 h. The reaction mxture is concentrated under reduced
pressure and the residue is quenched with water (5 nlL). The aqueous

sol ution i s neutxaghpeer 4oHTH -6 by dropwi se addition of dilute

hydrochl oric acid and extracted with tetrahydrofuran (3x10 nL). Conbi ned
organi ¢ | ayer sThENMEsHEP @ISt hTbAi he0-61,Mdznpmhnd dried over sodi um

| ph : b Vi i | iyaui (. ' ugd khed. b
o ot oo B o e O VERRTHE R W AP 18526, Y
met hanol : dighbor@mebleang); :58.66 ¢dye39.21 yb); tte 7587 (dl. JOHH s 3450604 vap6S2 (dyt o
t he correspondi drochloride salt b

ng hy I gtreatment wth ethanolic HC to
get 3 (B notRA.BOREY) AAPIE6) @bl LHRABARCIGFi=d. Bar R IH1.61d8 dodt Fyl 48 H;

hydr ochl or | % 10061 okl e 5 )
2533 (t): g@%éﬁ?ﬁ?‘;‘&:%’ %‘?ng?? (hakt y -né?%'?o?) 99%1.7(])‘@9%3§f’ %?oﬁgg’( 8'@
30.21 (t); é\?@l@ﬂ-is(lhbi etdwitid pebk havihgb®bétweerdRBand t1B3. 37. 57 (t); 48.75

(1): 57.56 WO 2006/ 043149 PCT/ | B2005/ 003113 53 (d); 61.50 (t): 62.62 (s):

129.59 (2d); 129.72 (s); 130.41 (2d); 144.39 (s); 173.72 (s); 179.22 (s).
The foLl owng (uLReE EPIbAks uore prepared according (o fhe above
10 13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)
14.70 (9); 23.32 (t); 29.35 (t); 29.97 (1), 30.05 (t); 30.11 (t); 30.19 (t); 31.90 (t);
32.54 (t); 34.84 (t); 36.30 (t); 37.37 (t); 41.92 [t(q), JCF =33.51 Hz]; 51.35 (t); 57.71
(d); 60.17 (s); 124.50 [s(q), JCF =278.81 Hz,]; 127.07 (s); 130.08 (2d); 130.70 (2d);
146.09 (s); 172.62 (s); 175.75 (s).
15
Example 20 as HCI
13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)
14.65 (q); 23.30 (t); 29.96 (t); 29.99 (1), 30.09 (t); 30.12 (t); 30.17 (t);‘31.87 ®;
32.53 (1); 36.29 (t); 36.87 (t); 37.67 (t); 41.82 [t(q), JCF =35.19 Hz]; 51.11 (t); 59.34
20 (d); 59.54 (s); 124.34 [s(q), JCF =278.38 Hz]; 127.32 (s): 130.15 (2d); 130.21 (2d),
146.25 (s); 175.16 (s); 175.26 (s)

Example 21 as HCI
13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)
25 14.67 (q); 23.32 (t); 26.57 (t); 29.25 (t); 29.75 (t); 29.97 (t); 30.04 (t); 30.21
(2t); 32.55 (t); 33.22 (t); 37.24 (t); 51.23 (1); 58.16 (d); 59.69 (s); 69.05 (1): 116.05
(2d); 121.72 (s); 131.73 (2d); 161.09 (s); 174.89 (s); 176.23 (s).

Example 22 as HCI
30 13 C NMR : (CDCI3 + TFA); 100.61MHz; ppm)



H RBRRARR RRBRRMR 17 HI9CO HH HH Ot 418.3 18 H13Con-4-Ph HH H
F OH 442.3 19 HI9C9 H H H H NHCH2CF3 471.3 (lsomer A) 20 HI9C9 H H H H
NHCH2CF3 wdbodsnaissoner B) 21 H21 CL00 H H H H OH 420. 3pCc2ABHL9G@B1H H H H
NHVe 403.4 (lsonmer A) 23 H1I9C9 HH H H NHwe 403.4 (lsomer B) 24 Co2H
404.2 CD2H CH3 25 0 444.3 H CRH C 0 244 26 C 0 492.2 & N CORH 490. 2
CD2H WD 2006/ 043149 PCT/ | B2005/ 003113 54~ Exanpl e 18 as HO 13 C NMVR
(CDCl 3 +TFA; 100.61 MHz; ppm)

14.70 (q); 23.32 (t); 27.80 (q); 29.39 (1); 29.97 (t): 30.03 (t); 30.10 (t); 30.19

(t); 31.88 (t); 32.54 (t); 34.98 (t); 36.29 (t); 37.24 (1); 51.25 (t); 57.83 (d); 59.88 (s);
127.08 (s); 130.10 (2d); 130.48 (2d); 146.16 (s); 173.09 (s); 176.36 (s).

5 Example 23 as HCI
13 C NMR : (CDCI3 + TFA+ CD30D; 100.61MHz; ppm)
14.63 (q); 23.29 (t); 27.58 (q); 29.96 (t); 30.00 (t); 30.11 (t); 30.18 (t); 30.34
(t); 31.94 (t); 32.52 (t); 36.31 (t); 36.55 (1), 37.80 (t); 50.08 (t); 59.13 (d); 59.45 (s);
128.14 (s); 129.95 (2d); 130.40 (2d); 145.52 (s); 174.68 (s); 175.34 (s).
10 '- o
Example 25 as HCI
13 C NMR : (CDCI3+TFA; 100.61 MHz, ppm)
26.25 (t); 28.78 (t); 29.21 (t); 33.29 (t); 33.88 (t); 37.26 (t); 50.73 (t); 58.11 (d);
59.62 (s); 68.02 (t); 115.71 (2d); 122.56 (s); 126.55 (d); 129.56 (2d); 129.67 (2d);
15 131.94 (2d); 137.11 (s); 160.56 (s); 175.04 (s); 176.19 (s).

Example 26 as HCI
- 13 C NMR : (CDCI3+TFA; 100.61MHz, ppm)
15.33 (q); 28.30 (t); 29.17 (2t); 33.08 (t); 34.96 (t); 37.21 (1); 51.02 (t); 58.05
20 (d); 59.69 (s); 65.68 (1); 68.51 (t); 114.45 (d); 115.87 (d); 122.03 (s); 123.23 (s);
128.17 (2d); 130.64 (2d); 131.79 (d); 136.08 (s); 153.11 (s); .160;85 (s); 174.82 (s);
176.00 (s).



14.69 (q); 23.25 (t); 29.19 (t); 29.73 (t); 31.97 (t); 32.35 (t); 33.17
(t); 36.32 (t); 37.20 (t); 50.62 (t); 58.66 (d); 59.71 (s); 117.97 (d,
JC-F = 24vBQo0d2u314826. 32 (d); 5 129.30 (2d); 129.35 (2ery/ges0sad1(s, JCF
= 7.85 Hz); 131.51 (s, JCGF = 13.29 Hz); 132.29 (d); 144.06 (s); 160.35 (s,
JCF = 249.91 Hz); 174.94 (s); 176.15 (s)s One singlet is merged with peak
havi ng 8 between 129 and 133. Exanple 19 as HCl 10 13 C NVR ( TFA+CDCI 3;
100. 61 MHz; ppm) 14.70 (qg); 23.32 (t); 29.35 (t); 29.97 (t), 30.05 (t);
30.11 (t); 30. Barhple BL. 90 (t); 32.54 (t) 34 84 (t); 36.30 (t); 37.37
(t); 41.92 itm(é% JCF =33.51 Hz]; 51 35£ 71 (d); 60.17 (s); 124.50
[s(q), JCF \2-l4-(4-nonylpenzylagyno)hab: tYQY]QH?'OHFa@IC#d)‘V@WlOFId@G 09 (s);
172.62 (s); 175.75 (s). 15 Exanple 20 as HCl 13 C NVR (TFA+CDCI 3; 100.61
MHz; ppm 14.65 (q); 23.30 (t); 29.96 (t); 29.99 (t), 30.09 (t); 30.12 (t);
30.17 (t); 87 (t); 32.53 (t); 36.29 (t); 36.87 (t); 37.67 (t); 41..82
[t(q), JCF SE 19 Hz]; 51.11 (t); 59.34 20 (d); 59.54 (s); 124.34 [s(q),
JCF =278. 38¢dme:127. 32 (s): 130.15 (2d); 130.21 (2d); 146.25 (s);, 175.16

(s); 175.26 (s) Exanmple 21 as HCl 13 C NVR (TFA+CDCl 3; _100-61 ~dpm 25
14.67 (q); 23.32 (t); 26.57 (t); 29H@5 (t); 29.75 (t);n\29.97 (¥ .04
(t); 30.21 (2t); (tg L22t); 37.24 (t),; 51 (t); 5 ég(d);
59.69 (s); 69.Qm(t): 80%?+Zd 121.72 (s),; 131 (2d); 16 0 t(s);
174.89 (s); 176223 (s). le 2 30 13 °C (Chal 3 + TFA)

100. 61 MHz; ppm) WO 2006/ 49 P 3113 5% 14.70 (q); 23:32 (t);
27.80 (qg); 29.39 (t); 29.97 (t); 30.03 (t); 30.10 (t)N t), 31.88

(t): 32.54 (t): 34.98 (t): 36.29 (t): 37.24 (t):; 51.25 (t):; 57.83 (d):
59.88 (s); 4- Nonylbenzaldehyde (1.44 g, 0.0062 mole) is added to a solution of 2-(4-

aminobut-2-ynyl)- 2 methylmalonic acid diethyl ester (1.50 g, 0.0062 mole) in
dichloromethane at room temperature. Methanol (5 mL) is added to the reaction
10 mixture followed by sodium cyanoborohydride (0.78 g, 0.0124 mole). After one
hour stirring at room temperature, sodium cyanoborohydride (0.78 g, 0.0124 mole)
is added and the mixture is stirred for 18 h at room temperature. Reaction mixture
is concentrated under vacuum, water (15 mlL) is added to the residue and
extracted with dichloromethane (3x20 mL). The combined organic layers are
15 washed with water (1x15 ‘mL) followed by brine 'soluti'on (1x15 mL). Removal of
dichloromethane gives viscous liquid which is purified by passing through silica gel
column (h—hexane:ethyl acetate, 70:30) to get 2-methyl-2-[4-(4-nonylbenzyl-

amino)but-2-ynyllmalonic acid diethyl ester.

20  Step-ll

Scheme:

— COOEt — COOH
NH NH
COOEt COOH

HCI



127.08 (s); 130.10 (2d); 130.48 (2d); 146.16 (s); 173.09 (s); 176.36 (s). 5
Exanple 23 as HCl 13 C NVR (CDCI 3 + TFA+ CD3CD; 100.61 MHz; ppm) 14.63
(q); 23.280(0)6/0424958 (q); 29.96 (t); 30.00 (t); 30.11 ECrIBSOsAG1(Z);
30.34 (t); 31.94 (t); 32.52 (t): 36.31 (t); 36.55 (t); 37.80 (t); 50.08
(t); 59.13 (d); 59.45 (s); 128.14 (s); 129.95 (2d); 130.40 (2d); 145.52
(s); 174.68 (s); 175.34 (s). 10 Exanple 25 as HCl 13 C NVR (CDCl 3+TFA;
100. 61 MHz, ppn) 26.25 (t); 28.78 (t); 29.21 (t); 33.29 (t); 33.88 (t);
37.26 (t); 50.73'(t); 58.11 (d); 59.62 (s); 68.02 (t); 115.71 (2d) 122. 56
(s); 126.55 (d); 129.56 (2d); 129.67 (2d); 15 131,94 ( Zdé: 137. 11 @
160.56 (s); 175Anaquepusisabition (3 ynLeeksedienBydoxide (0:308 guiR007Empie} iFA:;

37,01 (1), S08h 1) s gblancily Thugloln 66 F itz - WBpybbpriinitio bl 2

114. 45 (d) ;yrhifndigniccid H?e?thﬂﬁ’es(téb (0.28%, 280419 mold28 i reb2dbn rRAUreds (s
131.79 (d); 136. 082§§%¢ 183 11 (s): 160.85 (s). 174 82 (s). 176.00 (s). WO

2006/ 043149hemted |3t dor718 E gnotﬁar@m@/egwnder vacuum, water is added to the
2 L2 s B BGRH IOPE haal Hh FHENfo  MEHO h
extracted with tetrahydrofuran (3x15 mL). The combined organic layers are dried

over sodium sulphate and concentrated under vacuum. The crude material is

dissolved in minimum volume of acetone and water (6 mL) is added to it

10  Precipitate thus obtained is filtered and washed with water followed by 10%
methanol in diethyl ether and dried under vacuum to get 2-methyl-2-[4-(4-

nonylbenzylamino)-but-2-ynylJmalonic acid hydrochloride.

13 C NMR : (CDCI3 + TFA); 100.61MHz; & ppm)
15 14.70 (q); 20.57 (q); 23.32 (1); 26.62 (1); 29.98 (1); 30.04 (t); 30.12 (t); 30.20
(t); 31.89 (1); 32.54 (t); 36.21 (t); 36.30 (t); 50.40 (t); 53.93 (s); 72.54 (s); 86.31 (s);
126.83 (s); 130.04 (2d); 130.55 (2d); 146.02 (s); 175.11 (2s).

The following further compounds were prepared according to the above

20  procedures:

Ex. Compound MS
(ESI+)
R2 H
R1 N <COR5
H,C COOH
R R3
R4
27 H19C9 H H . H H OH 402.3
28 H19C90 Cl H H H OH 454.2 &
452.3
29 H17C8 H H H H OH 388.3




H2N + DID. COCEt 4- Nonyl benzal dehyde (1.44 g, 0.0062 nole) is added to a
solution of 2-(4- am nobut-2-ynyl)-2-nethylmalonic acid diethyl ester (1.50
g, 0.0062voub@)yo48139 di chl or omet hane at room t enper at ur epCivhEBIvas0d31(6 nl) is
added to the reaction 10 m xture foll owed by sodi um cyanoborohydride (0.78
g, 0.0124 nole). After one hour stirring at room tenperature, sodium
cyanobor ohydride (0.78 g, 0.0124 nol e) i§ added and the m xture is stirred
for 18 h at roomtenperature. Reaction m xture 1is concentrated under
vacuum wat €T/ I% mijsqi dded fjo tjhe gyesijdueq and tracigg Wt
dichloronetha%g 32%%”&%“? The @o inég orqag?c Iaygfs re 15 maggg%sthh
wat er (1x15(nB) foH13@8h-by priHe slol udi on (1k15|n)F Ren@idl pf 454.3
di chl oronet hane @i ves viscous liquild which is punified by passjng through
silica gel |[colu (nfﬁbxane et hyl jacetate, 70:30) to get
2- met hyl - 2- [#=(Z-Tonylbenzyt-am nojy but - Z-ynyl Jmal oni ¢ aci d di ethyl ester.
20 Step-11 Schene: COCEt = COOH NH NH cOet | COON . HCI WD 2006/ 043149
PCT/ 1 B2005/ 003113 57 An aqueous solution (5 nmL) of sodi um hydroxi de (0.306
g, 0.0076 nol eExappléddess Helan et hanolic sol ution of

2-met hyl - 2-[ 4- (4- nonyl benzyl am no) but - 2- yn I%nalonic acid diethyl ester
(0.70 g, 0.00193BINNR :Kﬁﬁ@laaicTFAbi M%W/Ibéi PPA®Yn 5 heated at 850 C for 7

h. Ethapol i d [ S o
nci di 1180 to et on 29N 7 2848 0 e 5o T2 Bshazbt ¢ A HTRE A
with tetrahydpolag ap d63325%t)mud.85TlHR 53:88i(SpF00DAL)| T2|4@y @)s80MF ()i ¢d4.29ver

sodi um sul phat e and concentrated under vacuum The crude nmaterial is
(d); 121.93 (s); 124.30 (s); 130.37 (d); 132.29 (d); 166.75 (s), 175.15 (2s).

Example 29 as HCI
10 13 C NMR : (CDCI3 + TFA); 100.61MHz; 5 ppm)
14.74 (q): 21.24 (q): 23.32 (); 26.95 (t); 29.93 (t); 30.08 (1); 30.10 (t); 31.93
(); 32.54 (1) 36.02 (t); 36.33 (t); 49.96 (t); 53.99 (s); 72.64 (s); 86.64 (s); 127.37
(s): 129.87 (2d): 130.74 (2d); 145.48 (s); 175.64 (2s).

15 Example 30 as HCI
13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm) ‘
14.71 (q); 20.52 (q); 23.33 (t); 26.58 (t); 29.99 (t); 30.05 (t); 30.12 (1); 30.25
(t); 30.28 (t); 31.89 (t); 32.56 (t); 36.23 (t); 36.30 (t); 50.49 (1); 53.93 (s); 72.47 (s);
86.29 (s); 126.69 (s); 130.09 (2d); 130.50 (2d); 146.15 (s); 175.13 (2s).
20
Example 31 as HCI
13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)
14.70 (9); 20.52 (q); 23.26 (t); 26.57 (1); 29.74 (t); 31.98 (1), 32.36 (t); 36.33
(t); 36.51 (t); 49.73 (t); 53.94 (s); 72.33 (s); 86.58 (s); 118.34 [d(d), JC-F = 23.98
25 ~ Hz)]; 126.64 (d); 129.27 (2d); 129.35 (2d); 130.33 [s(d), JC-F = 7.56 Hz); 131.54
(s(d), JC-F = 13.20 Hz)]; 132.30 (d); 132.36 (s); 143.96 (s); 160.35 [s(d), JC-F =
249.79 Hz)}; 175.16 (2s).



di ssol ved in m ni mum vol une of acetone and water (5 m-) is added to it. 10
Precipitate thus obtained is filtered and washed with water foll owed by 10%
met hanol Wo 2do6a4bab et her and dried under vacuum to get peTmBiooybhe32ty 4- (4-
nonyl benzyl am no) - but - 2-ynyl ] mal oni ¢ acid hydrochloride. 13 C NVR (CDCl 3 +
TFA); 100.61 MHz; b ppm 15 14.70 (q); 20¢p7.(q); 23.32 (t); 26.62 (t);
29.98 (t); 30.04 (t); 30.12 (t); 30.20 (t); 31.89 (t); 32.54 (t); 36.21
(t); 36.30 (t); 50.40 (t); 53.93 (s); 72.54 (s); 86.31 (s); 126.83 (s);
130.04 (2d); 130.55 (2d)Rrepafatdn dfs)dedyi® 3-HifRspbertaddéimideowi ng furt her
conpounds were prepared according to the above 20 procedures: Ex. Conpound
M5 (ESI+) R2ZRL/COBS NHIC COON RR3I R4 27 H19C9 HHHH OH 402.3
28 H19C90 % HHHOH 454.2 & 452.3 29 H17C8 HH H H OH 388.3 WO

2006/ 04314 tEE'Il/ | B2005/ 003113 58 30 H21 C10 HH HH OH 416.3 31 H13C6n-4-
HHHF OHdg8{erde :Ph Exanple 28 as HCl 13 C NVR (CDCI 3 + TFA); 100.61 Miz;

8 ppm i .

F F

In 250 mL 3- neck R.B flask magnesium turnings (1.014 g, 0.042 mole) in
tetrahydrofuran (20 mL) few crystals of iodine is added and reaction mixture is
heated to 60-700 C. A solution of 1- bromononane (8.74 g, 0.042 mole) in
10 tetrahydrofuran (10 mL) is added drop wise to the heated reaction mixture and
refluxed for 1hr. Reaction mixture is brought to room temperature and then cooled
to -350 C. 2,3-Difluorobenzaldehyde (5.0 g, 0.035 mole) in of tetrahydrofuran (20

mL) is added to reaction mixture drop wise at -350 C and continued stirring for 1.5 “
hours. Reaction is quenched with 30 mL 3N HCI at -30o C, aqueous layer is
15  extracted with ethyl acetate (2x30 mL), combined organic extracts are washed with
| brine and dried over sodium sulphate. Removal of solvent under reduced pressure

yielded crude product and is purified by column chromatography (silica gel 230-400

mesh, n-hexane: ethyl acetate 9:1) to furnish 1-(2,3-difluorophenyl)-decan-1-ol.

20 Stepll
‘Scheme:
\/\/\/\/\:(j |
\/\/\/\/\FIj
OH
Triethylsilane (2.42 g, 0.21 mole) is added to a solution of 1-(2,3-difluoro-
phenyl)decan-1-ol (3.75 g, 0.013 mole) in dichloromethane (30 mL) at room

25 temperature. A solution of ftitanium tetrachloride (3.16g, 0.017 mole) in



5 14.63 (q); 20.40 (q); 23.28 (t); 26.48 (2t); 29.57 (t); 29.87 (t); 29.94
(t); 30.11 (t); 32.49 (t); 36.32 (t); 49.85 (t); 53.88 (s); 70.07 (t);
72.18 (s)wo&6osA3f4s); 114.29 (d); 121.93 (s); 124.30 (erIikB0s58i1(d);
132.29 (d); 156.75 (s); 175.15 (2s). Exanple 29 as HCl 10 13 C NMR (CDCI-3- -
+ TFA); 100.61 MHz; 8 ppm 14.74 (q); 21 4 (gq); 23.32 (t); 26.95 (t);
29.93 (t); 30.08 (t); 30.10 (t); 31.93 t 32.54 (t); 36.02 (t); 36.33
(t); 49.96 (t); 53.99 (s); 72.64 (s); 86. 64 (s); 127.37 (s); 129.87 (2d);

130. 74 ( 2dhichldtoriham (8 #15. i§4dded)to rééctibfﬁmbttere?:fircqswiﬁ at1(3»560\lmactlon
(TFA+CDCI 3, 100. 61 MHz: ppn) 14.71 (q): 23.33 (t):

- 20. 52
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PCT/ 1 B2005/ 003113 59 Preparati on of 4-decyl-2, 3-difl uorobenzal dehyde Step
| Scheme : FF FF 5 QOH

Step Il
F 0
\/\/\/\/\Fjé \/\/\/\/\FJ@)LH

10 Scheme:
1-Decyl-2,3-difluorobenzene (2.25g, 0.0089 mole) in tetrahydrofuran (20 mL) is
cooled to -700C. n- Butyl lithium (8.86 mL, 0.014 mole) is added to reaction

15 solution. Reaction mixture is stirred at -700 C for 1 hr. N, N-dimethyl formamide
(1.94 g, 0.027 mole) in tetrahydrofuran (5 mL) is added to the reaction mixture at
-700C, stirred at -700 C for 30 mins and at -60o C for 30 mins. Reaction is
quenched with D.M. water (15 mL) at -60oC and allowed to come to room
temperature. Aqueous layer is extracted with ethyl acetate (2x20 mL). Combined

20 organic extracts are washed with brine (1x15 mL) and dried over anhydrous
sodium sulphate. Removal of solvent under reduced pressure yielded crude
product which is purified by column chromatography (silica gel 230-400mesh, n-
hexane) to get 4-decyl-2,3-difluorobenzaldehyde.
4-Decyl-2,3-difluorobenzaldehyde is converted to the corresponding amine by

25  usual procedure viz via mesylate procedure.



In 250 nL 3- neck R B flask magnesiumturnings (1.014 g, 0.042 nole) in
tetrahydrofuran (20 nL) few crystals of iodine is added and reaction

m Xt ure iwWO 2h@z4edot o 60- 700 C. A solution of 1- brononecansB200800341yy, 0.042
nole) in 10 tetrahydrofuran (10 nlL) is added drop wise to the heated
reaction mixture and refluxed for 1 hr. Reaction m xture is brought to room
tenperature and then cooled to -350 C. 2,3-Di fl uorobenzal dehyde (5.0 g,
0.035 nole) in of tetrahydrofuran (20 nlL) is added to reaction m xture
drop wi se at -350 C andregithiicnefi3glytloptopyldminolcyeslopeniase-1Reaction is
guenched with 30 nL 3N HCl at -300 C, aqueous é@yer is 15 extracted with
ethyl acetate (2x30 nL), conbi riieRbEydIG acieistBviestal e washed with brine
and dried over sodium sul phate. Renoval of solvent under reduced pressure
yi el ded crude product and is purified by columm chromat ography (silica gel
230-400 nesdhenie hexane: ethyl acetate 9:1) to furnish

1- (2, 3-di fluorophenyl)-decan-1-ol. 20 Step Il Schene; FF FF OH

Triethylsilane (2.42 g, 0.21 Qole) is added to a sol uiop~Qf ‘
| (3.75 ¢, 0.9113 ‘s e) 0 n di chl oronet hane

1- (2, 3-di fl uoro- phenyl)decan;
(30 nmL) at room 25 terpe .0.A solutionof H il ot et rachl ori de
(3.16g, 0.017 nole) in WO 043149 PCT/ | B2005/ 003113 60 di chl or onet hane

(8 nm-)sis added to reaction Ri xture drop w se at 0-50C. Reaction mxture

i s brought om t t d stireed 5 i ch bt ]
quenched byl GRGHRsoIBg o BieSroRsh e P49 4 18 glfLbEEich e tfar
extracted (whtf) fickbigfionrer Bane-Eraisertne-1,aaiibamestyli gsidi dicth esier 241 @,

washed with brine 5 an(Ij_ dried over sodium sul phate. Renoval of sol vent.
under reduc8@spredslinaligalorometnane (Brokuistadgedat reenpigmperatiray T reagtion

(1:h(rjce)(r:r§|t ?gr %Rg%/qr%ﬁgr %ﬁ%@ﬂ%ﬁé&&#&%p%ﬁﬂé fb’rhfxﬁmfﬁd ts‘?)o‘?tilr}ﬁecyanoborohydride

10  (1.65 g, .026 mole) is added and allowed to stir at room temperature overnight. The
reaction mixture is concentrated under reduced pressure and the residue is treated
with D.M. water (20 mL), extracted in ethyl acetate (2x20 mL), combined organic
layers are washed with brine (1x10 mL) and dried over sodium sulphate. Removal
of solvent furnished 3-cyclopropylamino-cyclopentane-1,1-dicarboxylic acid diethyl

15 ester.

3—[Cyclopropyl-(2-ﬂuoro-4'—heptylbiphenyl—4-ylmethyl)amino]cyclopentané-1 -

dicarboxylic acid diethylester

20 Scheme:

To a stirred solution of 3-cyclopropylaminocyclopentane-1,1-dicarboxylic acid
diethyl ester (1.28 g, 0.0047 mole) in N,N-dimethylformamide (10 mL), a solution of
methanesulfonic acid 2-fluoro-4'-heptylbiphenyl-4-ylmethyl ester (1.8 g, 0047 mole)



Step I'll 10 Schene : F O F F H 1-Decyl -2, 3-difl uorobenzene (2.25g, 0.0089
nole) in tetrahydrofuran (20 nL) is cooled to -700C. n- Butyl lithium
(8.86 nmL,wO.20d#4smbe) is added to reaction 15 sol uti onPCRapziDF/0311E Xt Ur e
is stirred at -700 C for 1 hr. N, N-dinmethyl formanmide (1.94 g, 0.027 nvole)
in tetrahydrofuran (5 nL) is added to thegoreaction mxture at -700C,
stirred at -700 C for 30 mns and at -600 C for 30 mns. Reaction is
guenched with DM water (15 nL) at -600C and allowed to cone to room

tenperat ur gy MILERHEHYA¥PharnRIeeX10 aaLpds vaddedeabyroonc edraperdtdrsdolidyed by
Combi ned 20 organic extracts are washed with brine ) and dried

over anhydmaddiionsotiNiNdisepreaykethpentingl (041659l Q/-Qﬂﬂg iﬁég) gﬂéd’lﬁ?éﬁd it 898G e

yi el ded cruyde dugt | i S 1] i

vel 230- aodmea iToufs- s Kby PyRite i Eoptiyald e B d ghadiead i
4- Decyl - 2, 3egitilibusrqiesierat dathy deMi. svaten (0 eld), aguebes colutiesipis neltragstedniwith by
25 usual procedure viz via nmesylate procedure. WO 200 /0431?19
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Hydrolysis furnished 47 as white solid.
10
Preparation of S(-)-3-amino cyclopentane-1,1-dicarboxylic acid diethyl

ester hydrochloride salt

Step 1

15 Scheme:

0
CH, CH, H e
©/\NH2 . ©AN\ O\/
: 0

To a stirred solution of 3-oxo-cyclopentane-1,1-dicarboxylic acid diethyl ester (35 g,
0.1535 mole) in ethanol (350 mL) and acetic acid (17.5 mL), S(-)-a-methyl
benzylamine (39.6 mL, 0.307 mole) is added at room temperature under nitrogen
20 atmosphere and stirred for 3 hours. Ethanol (650 mL) is added to the reaction
mixture and heated at 700C. Sodium cyanoborohydride (24.1 g) is added in five
portions (4.82 g each) at 700C. After complete addition reaction mixture is heated
for 2 hours at 700C. Reaction mixture is cooled to room temperature and solvent is
removed under vacuum. D.M. water (100 mL) is added to the residue and
25 extracted with diethyl ether (2 x 100 mL), organic layer is dried over anhydrous
sodium sulphate and concentrated under vacuum. Column chromatography (silica
gel 230-400 mesh, hexane : ethyl acetate, 1 : 1) yielded diastereomeric mixture
which is dissolved in ethyl écetate (290 mL) and cooled to 100C. Conc. HCI (11.7



m xture is stirred at roomtenperature for 2 h and sodi um cyanobor ohydri de
10 (1.65 g, .026 nole) is added and allowed to stir at roomtenperature
over ni ghtwoth&/048act i on m xture is concentrated under PeduBBUS/pI@EsSUre and
the residue is treated with DM water (20 nmlL), extracted in ethyl acetate
(2x20 nL), conbined organic layers are ygshed with brine (1x10 n) and
dried over sodium sul phate. Renoval of solvent furnished

3-cycl opropyl am no-cycl opent ane- 1, 1-di carboxylic acid diethyl 15 ester.

3-[Cycl o praLpyh-didxdhe U24r il ) s epidel, white beliy | foAngtimsefilerell to get the
am no] cycl opent ane-1, 1- dicarboxylic acid diethylester 20 Schene: 0 OV

F 1 \ \ O mygsochigtide pal of §, Srdiasiergomer which is recrystallized from hot ethanol.

o, 8- oo MO B TR CBE TR EgReldteqf byaited ind

rret hanesul fregiyeteAitded {3-ddtuhe 7érodh|€cmo§d sulipdfethg IS, R-dibsteréymeest er (1.8 g,
0047 nol e) WD 2006/ 043149 PCT/ | B2005/ 003113 62 in N, N-di net hyl f or mani de

(10 m_)5|s added at roomtenperature followed by addition of

N, N-di i soprsqgé et hylam ne (0.616 g, 0.0047 nole) and heated at 900C for 2
hours. The T€ c ion mxture is concentrated under reduced pressure and the
residue is Sphenedted with DM water (10 nlL), aqueous solution is extracted
with 5 ethyl acetate (2x20 ml) aond dried over anhydrous sodium sufate.

Rermoval of solvent gave gyl gcous I|,q4,u d which jis pt rified by colum
chromat ography (silica ge mesh, p- he chyl acetate 15:85) to
furnish 3- [cyclopromm o O~ HoN" O~
hept yl bi phenyl - 4-yl Hyl ) am no]aycl opent ane- 1, 1- dpcar boxyl i ¢ aci d di et hyl
ester. Hydrolysis furnished 47 as white solid.

Hydrochloride salt of S,S-diastereomer (6.5gm) is treated with sat. sodium

10  bicarbonate solution to give the free base of S,S-diastereomer (5.78 g), which is
dissolved in ethanol (60 mL), 5% Pd/C ( 6.7gm, 50% wet) is added. The mixture is
stirred under 40 psi pressure of hydrogen gas at room temperature for 4 hours.
Reaction mixture is filtered through celite bed and solvent is removed under
vacuum, the material obtained is purified by column chromatography (silica gel

15 230-400 mesh, dichloromethane:methanol : ammonium hydroxide, 89:10:1) to get
S(-)3-aminocyclopentane-1,1-dicarboxylic acid diethyl ester.

Reductive amination of S(-)-3-aminocyclopentane-1,1-dicarboxylic-acid diethyl
ester and R(+)-3-amino cyclopentane-1,1-dicarboxylic-acid diethyl ester with the
aldehyde, followed by hydrolysis yielded enantiomer B (e.g. 73) and enantiomer A

20 (e.g 72) respectively.



10 Preparation of S(-)-3-am no cycl opentane-1, 1-di carboxylic acid diethyl
ester hydrochloride salt Step 1 15 Schenme: 0 CH3 CHS HO JNH2 - | N O
To a stirweadoeul4stsvbon of 3-oxo-cycl opentane-1, 1-di car borglriiB2eashasith et hyl
ester (35 g, 0.1535 nole) in ethanol (350 nlL) and acetic acid (17.5 nl),
S(-)-a-nmethyl benzylamne (39.6 nL, 0.3@4 nole) is added at room

t enperature under nitrogen 20 atnosphere and stirred for 3 hours. Ethanol
(650 nL) is added to the reaction mxture and heated at 700C. Sodi um
cyanoborohydride (24.1 g) Prepadatath ofi2-{4-vetylphenyl)ethylqming2 g each) at 700C.
After conplete addition reaction mxture is heated for 2 hours at 7000.
Reaction mxture is cooled to roomtenperature and solvent is renoved
under vacu% . M wat er (100 nL) is added to the residue and 25 extracted
wi th diethy Bi'her (2 x 100 nL), organic layer is dried over anhydrous
sodi um sul @eletnend concentrat ed under vacuum Col um chr onat ogr aphy
(silica gel 230-400 mesh, hexane_ : ethyl acetate, 1 : 1) yielded

di astereonmeric m xture s Wissalved in xSt e (290 nL) and
cooled to 1 GC. Conc. H 11.7 2006/ 04314

/1 B20§5/ 003113 63 nl)
in dioxane (24.8 nL) is added, white solig'tgrned is filtered to get the
hydrochl oride salt of S, S-diastereoper"whichaos recrystallized from hot

et hanol 5 Mt her |iquor of the hydrochloride salt of the S, S-diastereoner

i s concent red ef hatloge RESYS Isdllitiore of tefurBigiurh henibride oR2.070 dg G.ab5 wibld)hin
S,R-diastereoner. 5 Step ||

dichloroethane (180 mL), is added at 00 C a mixture of phenyl ethylacetate

(18.37 g, 0.112 mole) and octanoyl chloride (18.2 g, 0.112 mole) in dichloroehtane

(80 mL). The reaction mixture is brought to room temperature and stirred for 2

10  hours. Reaction is quenched with 6N HCI (100 mL) at 100 C, aqueous layer is

extracted with ethyl acetate (2x100 mL), combined organic layer is washed with

brine (1x50 mL) and dried over anhydrous sodium sulphate. Removal of solvent

furnished viscous liquid which is purified by column chromatography (silica gel 230-

400 mesh, n-hexane:ethyl acetate 90:10) to get acetic acid 2-(4-octano-

15  ylphenyl)ethyl ester.

Step Il

Scheme:

20 Triethylsilane (13 mL) is added drop wise to a solution of acetic acid 2-(4-octanoyl-
phenyl)ethyl ester (6.5 g, 0.022 mole) and trifluoroacetic acid (20 mL) at room
temperature and stirred overnight. Reaction mixture is concentrated under reduced
pressure to get the crude mass, which is purified by column chromafography (silica
gel 230-400 mesh, n-hexane:ethyl acetate, 95:05) to get acetic acid 2-(4-

25  octylphenyl)ethyl ester



Schene: 0 O CH3 0 HOO~ fNH2NO HO O Hydrochloride salt of

S, S-diastereoner (6.5gn) is treated with sat. sodium 10 bicarbonate

sol uti on wo 2géewa3stsbe free base of S, S-diastereoner (5. 78CyiB200bd@h13 s

di ssolved in ethanol (60 nL), 5% Pd/C (6. 7gm 50%wet) is added. The

m xture is stirred under 40 psi pressur%SOf hydr ogen gas at room
tenperature for 4 hours. Reaction mxture is filtered through celite bed
and solvent is renoved under vacuum the material obtained is purified by
col um chrgﬁgﬁqgraphy (silica gel 15 230-400 nesh, dichl oronet hane: net hanol
: ammoni um hydr oxi de, 89:10:1) to get

S(-) 3- ami né&opehpent ane- 1, 1-di car boxylic acid diethyl ester. Reductive

am nation of S(-)-3-am nocycl opentane-1, 15di c6rboxylic-acid diethyl ester
and R(+)-3-am no cycl opentane-1, ] carboxyfi c-acid di rhoe@ter with the
al dehyde, followed by hydrolysis : . 73) and
enantioner A 20 (e.g 72) respe tively. WO 2006/ 04 CT/ | B2005/ 003113
64 Preparation of 2-{4<octylp henyl) ethyl ' Step | Schene : OY

5 To a heterogeneous solution of alum niumchloride (22.070 g, 0.165 nole)

ot hyf';ﬁﬂ't OO LA (GhO8cdte -acid 20FBEyAneGitR "estbH' @.FTg,PBYWA mole) in

5 methanol (20 mL) is treated with sodium methoxide solution at room temperature.

Reaction mixture is heated to reflux for 2 hours. Methanol is evaporated under
reduced pressure, D.M. water (20 mL) is added to the residue and extracted with
ethyl acetate (2x20 mL), combined organic layers is washed with brine (1x20 mL)
and dried over anhydrous sodium sulphate. Removal of solvent furnished crude

10  product 2-(4-octyl-phenyl)ethanol, which is used as such for next step.

Step IV

Scheme :

OH
NH

15
Triethylamine (1.85 g, 0.018 mL) is added to a solution of 2-(4-octylphenyl)ethanol
(3.3 g, 0.014 mole) in dichloromethane (33 mL) at room temperature. A solution of
methanesulphonyl chloride (1.77 g, 0.015 mole) is added to above solution at
10° C. Reaction mixture is brought to room temperature and stirred for 1 h. The

20 reaction is quenched with water (15 mL) at 10° C and extracted with MDC (2x
10 mL). Combined organic layer is washed with saturated sodium bicarbonate
solution (1x20 mL) followed by brine (1x20 mL) and dried over anhydrous sodium
sulphate. Removal of solvent furnished crude methanesulfonic acid 2-(4-
octylphenyl)ethyl ester. This crude material is dissolved in methanol (10 mL),

25 methanolic ammonia (100 mL) is added to it and stirred at room temperature for



(18.37 g, 0.112 nole) and octanoyl chloride (18.2 g, 0.112 nole) in

di chl oroehtane (80 nlL). The reaction m xture is brought to room

t enper at we 2a0wh43t4brred for -2 10 hours. Reaction is queachBzhoswdani’bN HCl

(100 nL) at 100 C, aqueous layer is extracted with ethyl acetate (2x100

nm), conbined organic layer is washed witg brine (1x50 ni) and dried over

anhydrous sodi um sul phate. Renpbval of solvent furnished viscous liquid

which is purified by colum chromat ography (silica gel 230- 400 nesh,

;l Bﬁéﬁnles e?ﬁg{n@qtetpaérﬁos\?&:dlfl(}re&gngemdeeréduaedi pregsyr- trnished argde product

yl)ethyl ester. Step chene; o0 0, |li o 0, .20 Tri '

mr_]) i |S) adﬂé\dlld? off wpyafiad BY s 6PN ChromatagraPhyei illes 49%@:%%%3@61%6&%3

phenyl ) et . 20 J aRpetH ' 20 nlL) at

room tenp icﬁiﬁogﬁ%{[ﬁgngf g}ert@%\/%g%ibgm gégzejéﬁtoﬁzt)yrll*ﬁ{m Xt Srhew?@mc%nf:entra% ed

gﬂ?gr { edu@ud(ﬁve?wnaﬁmr@gt&omwmmtmé,1-dinarh@wléc paid diety! Bptedol um
mat ography (silica ge -4 mesh, n-hexane: ethyl acetate, 95:05

get aceﬁlcf@l&QVEBQbYMYd@Y%%VVI?‘%%%&)et hyl ester V\DZO%G/ 043149 ) o

PCT/ 1 B2005/ 003113 65 Step Il Scheme : OH o A solution of acetic acid

2-(4-octylp he nyl) ethyl ester (4.0 g, 0.014 nole) in 5 methanol (20 ni)

i s treated \Wrepasatidinush3jet-Desyldk 3stifluorobanzyl)ethonicadipraiaming cyclreaptansn

m xture is heated to reflux for 2 ur.s. . Met ha i's evaporated und
reduced pressure, D.M water (20 m)é'?%fb%%ﬂ@ag‘% t he regi due andne>e<[ract ed

W th
O\/

H CO,Et o}
CO,Et CO,H

10
Step-I
N,N-Di-isopropylethylamine (0.516 mL, 0.0029 mole) is added to a stirred solution
of 3—(4-decy|-2,3-difIuorobenzylamino)cyclopentane-1,1-dicarboxylic diethyl ester
(0.980 g, 0.0019 mole) in tetrahydrofuran (10 mL) at room témperature. Ethyl
15 chloroformate (0.278 mL, 0.0029 mole) is introduced into the reaction mixture and
stired for 1 hr at room temperature. Reaction mixture is concentrated under
vacuum, D.M. water (10 mL) is added and aqueous layer is extracted in ethyl
acetate (3x15 mL). Combined organic layer is washed with brine solution (1x15
mL) and dried over anhydrous sodium sulphate. Removal of solvent furnished
20  colourless liquid, purified by column chromatography (silica gel, 230-400 mesh,
toluene:ethyl acetate, 93:7) to get 3-[(4-decyl-2,3-difluorobenzyl)ethoxycarbonyl-

amino]cyclopentane-1,1-dicarboxylic diethyl ester.

Step-il
25  An aqueous solution of (3 mL) of sodium hydroxide (0130g, 0.0032 mole) is added

to a stirred ethanolic solution of 3-[(4-decyl-2,3-difluorobenzyl)ethoxycarbonyl-



ethyl acetate (2x20 nmL), conbined organic layers is washed with brine (1x20
m.) and dried over anhydrous sodi um sul phate. Renoval of sol vent furnished
crude 10wpnroewasi42- (4-octyl - phenyl ) et hanol, which is uged/B®OsMSH1IF or next
step. Step IV Schenme : OH NH2 15 Triethylamne (1.85 g, 0.018 nL) is
added to a solution of 2-(4-octyl phenyl)egthanol (3.3 g, 0.014 nole) in

di chl oronet hane (33 nlL) at roomtenperature. A solution of

met hanesul phonyl chloride (1.77 g, 0.015 nole) is added to above sol ution

ath 10g C.2 aRsiao]dyolopentener & Tidicamouylin  diethonesterpdPaiifce &1@0@@%%6)-05
1 h T i i i o 1 100 .C
Wi th VDG ( Beaohen i, o irateh ) dost e 5 Boll Elhahdl i sty aH iR

sodi um bi Ca5BARAL © 1 Yelbr (1D ik Radddd {learesibiveyaia tie s6LKeA istheilifiedcto
S

dried over anhydrous sodiu ul phate. Renoval of solvent furnished crude
met hanesul fpphi-cl with d N2HCA-Bring golitienyd yelt)Hy laddedepqueapiss layen iseexiacéed withi s

di ssol ved i .n net hapol 0 , met hanal i i i o]
't and St (PEaAToRaemERbala: FRT oGl rbagt dstie Plebsyls B g
over ni ght. vablif h@an QlasHBd etvith efietiRdemsdishioriel t rjet heg(4cdemys-2,3-

pr oduct mﬂ?%ﬁwigb%ﬁsygggd@bgkkolunn chronatograph¥ (siligz_g%%zzégéﬁbo
mesh, di chiifuasobenzhiethoxysarkonylamigo] eyglopentgae-1,1-dicarboxylic acid.

2- (4-octyl phenyl ) et hyl am ne. Reductive am nation with

3-oxocycl opent ane- 1, 1-di carboxylic acid diethyl ester 5 followed by

hydrol ysis yielded 101 Preparation of

3[ (4-Decyl -2, 3-di f | uor obenzyl ) et hoxycar bonyl am no] cycl opent ane

1, 1- di dAr bo@neperaat'tancpf@[@@E@yl&&d@éqtpbwwl)?ﬂpxycarbonylamlno cyclopentane-

1,1-dicarboxylic acid ethyl ester

Scheme:

O~

y CO,Et o= CO,H
— X N
CO,Et ﬁcoza

15  An aqueous solution of (3 mL) of sodium hydroxide (0.050g, 0.0012 mole) is added
to a stirred ethanolic solution of 3-[(4-decy|—2,3-difIudrobenzyl)ethoxycarbonyl-
amino]cyclopentane-1,1-dicarboxylic diethyl ester (0.50 g, 0.0009 mole). Reaction
mixture is heated at 450°C for 30 mins. Ethanol is removed under vacuum, D.M.
water (10 mL) is added to the residue and the solution is acidified to pH~6 with 1N

20 HCI. Brine solution (5 mL) is added and aqueous layer is extracted with
tetrahydrofuran (3x15 mL). Removal of solvent under reduced pressure furnished
light yellow liquid which is purified by column chromatography (silica gel, 230-400
mesh, toluene:ethylacetate, 50:50) to get two isomers of 3-[(4-decyl-2,3-
difluorobenzyl)ethoxycarbonylamino]cyclopentane 1,1-dicarboxylic ethyl ester.

25



COZEt F :02H 10 Step-1 N, N-Di -isopropyl ethylamne (0.516 niL, 0.0029 nvol e)
is added to a stirred solution of 3-(4-decyl-2,3-d

i f1 uor obewmeyb@m4spcycl opent ane-1, | -di carboxylic di et hylpceaBens/o@Ed13080 g,
0.0019 nole) in tetrahydrofuran (10 nL) at roomtenperature. Ethyl 15
chloroformate (0.278 ni, 0.0029 nole) is dentroduced into the reaction

m xture and stirred for 1 hr at roomtenperature. Reaction mxture is
concentrated under vacuum D.M water (10 nlL) is added and aqueous | ayer
is extracted in eir&yhratish s atidet 4AnUnorydstEnyddubLgatyijealenieracié washed
with brine soluti oﬁy( 1x15 ) a%’?gr imgd over anr}ﬁ)edr oﬁws]odi um sul phat e.
Renmoval of solvent furnished 20 colourless liquid, purified by colum

chr omat ogr gph rrgs'i lica gel, 230-400 nesh, toluene:ethyl acetate, 93:7) to
get 3-[(4- % %, 3-di fl uor obe nzyl ) et hoxycar bonyl - am no] cycl opent ane-1, |
-di carboxylic diethyl ester, _Step-| dog5 An aqueo ol ytcogh of (3 mL) of
sodi um hydr oxi de (0130g, ONB032 m)l\gbosz add chad et hanolic
solution of 3-[(4-decyl-2,3-difluorobe nzyl)ethoxycarbonyl WO 2006/ 043149
PCT/ | B2005/ 003113 67 affi np] c¥€l opent ane- 1, (-0
(0.370g, 0.00065 nole).\ _Reaction mxture i
Et hanol is renoved under | vacuum D.M water {(10 nl) is added to the

resi due and the solution cttifiedto pH = i th-1 HCl . Brine
solution (5 nlL) 'is added, aqueous |ayer is extracted with 5 tetrahydrofuran
(3x10 nb). Renoval of solvent under reduced pressure furnished vyellow
solid whichyis.. ed. . hy di chl ory 0 34 - 6l o34 (A
di fl uor obe?ﬁyﬁ%@%x%w%ﬁ@ﬁ%m(gga%cy@l%pgh@%ée- {ﬁ@%%jl gggbo%ﬁ%tbyg%%.m 10
Prepar at i Orhdhglbenz lamino)but-2-ynyl]-malonic acid hydrochloride (0.37 g, 0.0008 mole) in

3[ (4-decyl -2, 3-di fl uor obenz et hoxycar bg{/\&/l am n%cycl 0

I ntane-,
1, 1- di car bdsijahydrafyrand ﬁypzb)g[qa’pakgeH@@e rogenation appaPag[us.aLlndlars catalyst
(50 mg) is added to reaction mixture and stirring is continued for 2.5 hours under

carboxylic diethyl ester
ated at 800C for 4.5 hours.

10  hydrogen pressure at 2 kg/cm?. Reaction mixture is filtered off using celite bed and
washed with tetréhydrofuran (2 x 10 mL). Combined filterate is concentrated under
reduced pressure and the resulting solid is purified by column chromatography
(silica gel 230-400 mesh, ethyl acetate:methanol, 85:15) to gét 2-methyl-2-[4-(4-
nonylphenyl)but-2-enyljmalonic acid (70).

15 Following compounds are prepared by reductive amination, N-alkylation

(where ever required) followed by alkaline hydrolysis.

Ex. Compound MS
(ESIH)
Ry
R, COR,
lT“<:|<cozH
Rs
R Rq
R4
R R1 |[R2| R3 | R4 R5 R6
32 | H15C7n-4-Ph | H H H F OH H 456.3
33 C9H19 H H H H NH2 H 389.3




OCXREt 0=~ COH N2 OEt :02Et> F 15 An aqueous solution of (3 m-) of
sodi um hydr oxi de (0.050g, 0.0012 nole) is added to a stirred ethanolic

sol ut i on WO 28ed/o4dr4decyl - 2, 3-di f| uor obenzyl ) et hoxycar bonplCa/1B2005/003113

am no] cycl opent ane- 1, 1-di carboxylic diethyl ester (0.50 g, 0.0009 nole).
Reaction mxture is heated at 450C for m ns. Ethanol is renoved under
vacuum D.M  water (10 nL) is added to the residue and the solution is
acidified to pH6 with 1 N20 HJ. Brine solution (5 nL) is added and
aqueous |l ayer is extracted with tetrahydrofuran (3x15 nL). Renoval of

our 1 e by| Bt opm CIT AR o0) aghy] (41 |1 th bel' P30 400 pech: | 28
t ol uene: et hyl acetate, 50:50)|to get tywo ispnmers|of 3-[(4-decyl-2,454.5
di f | uor obenzyl) et hoxycar bonyl am-noleyelopeptanet—3-—dicarhoxyeihy
ester. 25 WD 200p/ 048E4FCPCT| | BhoDS 0031 3 orefifation | 4244,
2- Met hyl - 2-[ 4- (4r nonyl phenyl ) but - 2-enyl ] mal oni c| aci d Schene: (¢O4is §0zH z
NHCOHN- €2 z|HCO 5 A nmikture|lof pyridine (D.068 m,| 0.0008 nole) and
2- et hyl - 2- [43§4f nopgHbenzy| am nb)Hut - 2+ yhyH - fral Nhl2c+ ﬂf:LEHihxcrﬂo&W.ari de
hyidr ogenat | pndappar EOHTOL nil B b Baqatysl F 1 OH 1o 503

38 | H15C7n-4-Ph | H H H F OH CH3 470.3

39 C9H19 F F H H OH H 426.2

40 CO9H19 F F H H OEt H 454.3

41 C9H19 H H H H S H 446.4

42 C9H19 H H H H OEt CH3 432.5

43 C9H19 H H H | H OMe H 404.3

44 C9H19 H H H H | OCH2Ph H 480.4

45 | H17C8n-4-Ph | H | H H F OEt H 498.3

46 | H17C8n-4-Ph | H H H F OH H 470.3

47 | H15C7n-4-Ph | H H H F OH — 496.3

48 C9H19 H H H H o—< H 432.3

49 C9H19 F F H H NHCH3 H 439.3

50 C9H19 F F H H NHCH3 H 439.3

51 C9H19 H H H H w7 H 431.3

52 C9H19 H H | H H w7 H 431.3

55 | Clom21 | F | F | H | A | OH H | 440.1

54 -C10H21 H H H H NHCH3 H 417 .4

55 C10H21 H H H H NHCH3 H 417.3

56 C9H19 H H H H NN H 417.3

57 C9H19 H H H H N H 417.3




(50 ng) is added to reaction m xture and stirring is continued for 2.5
hours under 10 hydrogen pressure at 2 kg/cnR. Reaction mxture is filtered
of f usi ngvoebidaztaed and washed wi th tetrahydrofuran (2cr/mmosi)3i113Conbi ned
filterate is concentrated under reduced pressure and the resulting solid
is purified by colum chromatography (sijy ca gel 230-400 nesh, ethyl
acetate: nethanol, 85:15) to get 2-nethyl-2-[4-(4-

nonyl phenyl ) but - 2-enyl Jmal onic acid (70). 15 Foll ow ng conpounds are
prepared by[rggutcti veggapnatiop NRBI kylHatiom (where-sever Hequir4gh).4
fol | owed by |al kaline hydrol ysis. Ex. Conpound M5 “{ESk+)| Rz COR5 ~ COzZH
RRRR3 4 [RRI/IR? R3 R4 R5|R6 32 HISCIn-4-Ph HHHFE OHH 4563 33 CDH19
HHHH NH | H88D. 3 OBH2006/ 043149 IBCT/ H3200%1 0031, 69| 34HC1QH2481.¢ H H
H OH H 452. 6, 4b64.5 35 C8H170 C H H 424. 4, 4265 36 |COH19 HH H

T
T
Q

o
b oo P Ay VL e st =t STV P
H70 5 30 COrB® £ FOIOMAN HaTe b P W ToHTTICHS T H T AR S

61 COH19 F [F| H | H | NHCH3 | CH3 | 4534

62 CoH19 F | F| H | H | NHCH3 | CH3 | 4534

63 | C10H21 H | H| H | H OH | CH3 | 4184

64 C9H19 H {H| H | H| o<~ ] H 446 4

65 COH19 HH| H | H| o | H 432.5

H1H| H| H

66 C9H19 ' Lo, H 501.3
NH

OH CH3 440.4

67 | CoH19 H | H
66 | C10H21 FIFIH | H | o | H | 4624
69 | C10H21 AW [ W[ H | o< | H | 465
70 |H15C7n4Ph | H | H | H | F | NHCH3 | H | 4693
71 [H15C7Tn4Ph | H | H | H | F | NHCH3 | H | 4693
72 | C10H21 HIH| H]| H | OH H | 4043
73 | C10H21 HIH| H | H]| OH H | 4043
74 | C10H210 | CI |H | H | A | ©OH | CH3 | 4682
! 470.3
75 | COH190 | Cl | H| H | H | OH | CH3 | 4542
456.4
76 | CoH19 H|H | H | H]| H | 4173
~
77 | C8H17 H H | H | H| NHEt | H | 4034
78 | C8H17 HTH|] H | H | NAEt | H | 4034
76 | C8H17 H TH| H | H | NHCH3 | H | 3893
80 | C8H17 H TH| H | H | NHCH3 | H | 3893




40 CO9H19 F F HH OEt H454.3 41 C9HI9 HHHH H 446.4 42 COHI9 H H H H
OEt CH3 432.5 43 C9HI9 HH H H OVe H 404.3 44 C9HLI9 H H H H OCH2Ph H

480.4 A5VBIDFGAR3WPh H H H F OEt H 498.3 46 HL7C8n- 4- POTHB0K0B1CH H
HF
3

470.3 47 H15C/n-4-Ph H H OH -< 496.3 48 COH19 HH HH o-< H 432.3 49
SHp T ANIOS AR 0 SIOT B NES S 8L G
440.1 54 CLOH21 HH H H NHCH3 H 417.4 55 CLOH21 H H H H NHCH3 H 417.3 56
pCT/ 182005/ Q05118 70°E8" cor ﬁgﬁ;& MR < 431 2% 50| Cont 19 W Tee H
A gglégr&gezcllznﬁ et 6046347 o3 Sotor OPH H B o 18, 4| 64
COH19 HHH & 4460410}-@,(39}-1 P HEHEHBHA43R. $ 60OHCOHL9 H H |H #38.1F H
2013 84 | C10H21, F [F| H | H OH H 438.1
85 |H15CTn4Ph| H | H | H | F OH H 456.1
86 | C10H21 HIH| H | H OEt H 432.3
87 | C10H21 H | H| H | H OEt |  H 432.3
88 C10H21 H |H| H | H OEt CH3 | 4464
89 | C10H21 F | F| H | H OH CH3 | 4543
90 | C10H21 F | F| H | H OEt | CH3 | 4823
91 C10H21 F |F| H | H OH CH3 | 4538
92 | C10H21 F |F| H | H OEt | CH3 | 48138
93 | C10H21 HIF]| F | H OH H 4401
94 | C10H21 HF| F | H OH CH3 | 454.1
95 | C10H21 F |F| H | H OH |COOE| 5120
t
96 | C10H21 F |F| H | H OEt | COOE | 540.1
¢
97 C10H21 F |F| H | H | OEt |COOE| 540.1
98 C10H21 F | F| H | H OH | COO | 4981
Me
99 | C10H21 F |F| H | H OEt | COO | 5262
Me
o TR 4043




|~ NH 67 COH1I9 F F HH OH CH3 440.4 68 ClOH21 F F HH H 482.4 69 Cl0H21 H
HHHHA446.5 70 H15C/n-4-Ph HH H F NHCH3 H 469.3 71 HL5C7n-4-Ph HHHF
NHCH3 H 486.2806/04214€10H21 H H HH OH H 404.3 73 Cl0H21 HCHI1BRobs/@d113 404. 3
74 Cl10H210d HH H OH CH3 468.2, 470.3 75 C9H190 d H H H OH CH3 454. 2,
456.4 76 COH1I9 HHH H N H 417.3 77 CHL/, HH H H NHEt H 403.4 78 C8HL7 H
HHHNHEt H403.4 79 C8HL7 HH H H NH H 389.3 80 C8H17 HH H H NHCH3
H 389. 3 WO 2006/ 043149 PCT/|1B2005/003113 71 81 C8H17 HHHH o -< H 418.6
82 ClOH21 F Rdd i OF CH3 454.5 83 CIOHZI, F F H H OsbH 4381 3§@QH2 F
FHHOHH 43!3. 85 H15C/n-4-Ph HHHF OH H 456 860,€10H21 H H H H OEt
H432.3 87 |Cl0H21 HH H H Ot H 432.3 HHOEt CH3 446.4| 89
ClOH21 F F H H Od CH3 454. 3

102 con 537.4
H

103 cl 0 503.3,
j@/\/\/\ @/“ cou
~o ﬁCOZH 502.4

104

s QA”GL 518

oedT |

Preparation of 3-(4-Decylbenzylamino)cyclobutane-1,1-dicarboxylic

acid diethyl ester

Scheme:
:\/ COOEt
\/\/\/\/\/Ej/\NH2 - \/\/\/\/\/EjA COOEt
To a stirred solution of 4-decylbenzylamine (0.80 g, 0.003 mole) in dichloro-
methane (20 mL) and methanol (2 mL), a solution of 3-oxocyclobutane-1,1-

10 dicarboxylic acid diethyl ester (0.7 g, 0.0032 mole) (Chem. Ber., 1957, 90, 1424-
1432: J. Med. Chem., 1990, 33, 2905-2915.) in dichloromethane (5 mL) is added at



90 C10H21 F F HH Ot CH3 482.3 91 ClOH21 F F HH OH CH3 453.8 92 Cl0H21
FFHHOE CH3 481.8 93 ClOH21 HF F HOH H 440.1 94 Cl10OH21 HF F H CH
CH3 454. wo2boeBH21 F F H H OH COOE 512.0 t 96 Cl0H21PETHBH0F0@EL3 CODE
540.1 t 97 ClIOH21 F F H H OBt COCE 540.1t 98 Cl10H21 F F HH OH COO
498.1 M 99 C10H21 F F H H CEt C@SZG.% Me O H 100 H HG COQZH 404.3 WO
2006/ 043149 PCT/ | B2005/ 003113 72 101 co2P 390.4 CozH H N HO 102 CO H
537.4 H N~ NHO COZH | ‘

Concentrated under reduced pressure and residue is treated with D.M. water
(10 mL). Aqueous layer is extracted in ethyl acetate (2x20 mL). Combined organic
layer is washed with brine (1x10 mL) and dried over anhydrous sodium sulphate.
Removal of solvent gives viscous liquid which is purified by column
5 chromatography (silica gel 230-400 mesh, n-heXane:ethyI acetate 70:30) to get

3-(4-decylbenzylamino)cyclobutane-1,1-dicarboxylic acid diethyl ester.

Preparation of 3-[(4-decylbenzyl)methylamino]cyclobutane-1,1-dicarboxylic acid

10 diethyl ester
Scheme:
o} o}
O/\ N&O/\
B O~ ch O
0 0]

To a stirred solution of 3-(4-decylbenzylamino)cyclobutane-1,1-dicarboxylic acid
15 diethyl ester (1.4 g, 0.00314 mole) in acetone (20. mL) is added potassium
carbonate (0.65 g, 0.0047 mole). The reaction mixture is cooled to 5-100C and
‘methyl iodide (0.22 mL, 0.00345 mole) is added, reaction mixture is brought to
room temperature and stirred for 4 hours. Concentrated under reduced pressure,
treated with D.M. water (5 mL) and extracted with ethyl acetate (2x20 mL).
20 Combined organic layer is washed with brine (1x10 mL) and dried over anhydrous
sodium sulphate. Removal of solvent furnished viscous liquid which is purified by
column chromatography (silica gel 230-400 mesh, ethyl acetate:hexane 15:85) to |

get 3-[(4-decylbenzyl)methyl-amino]cyclobutane-1,1-dicarboxylic acid.



[/ HO 103 ci I j ol i N coH 503.3, /noo 2 COH502.4 104 ~COzH a / _]
c2H 518 CF3 Si \/ COZH CO=H 532 CF3 S\ CHs 1 | 105 Preparation of

3- (4- DecyWwbenmyd4arno) cycl obut ane- 1, 1- di carboxyl i ¢ aci e#caiiBtdoybosest er 5
Scheme: COOEt NH2 H COOK To a stirred solution of 4-decyl benzyl am ne (0. 80
g, 0.003 nmole) in dichloro- nethane (20 n%? and nethanol (2 nL), a solution
of 3-oxocycl obutane-1,1- 10 dicarboxylic acid diethyl ester (0.7 g, 0.0032
nole) (Chem Ber., 1957, 90, 1424 1432; J. Med. Chem, 1990, 33

2905-2915.) in di ¢ 3 d

PCT/ | B2005/ 003113 ﬁ@a@oncﬁ;ﬁﬁa&éﬁbﬁélabgﬁﬁcé dd‘?gé?géggg Qg ¥l ester |
treated with DDM water (10 nL). Aqueous layer is extracted in ethyl
acetate (2x nm_ Combi ned organic |ayer is washed with brine (1x10 ni)

and dried L\ hydr ous sodi um sul phate. Renoval of solvent gives viscous
l'iquid which is purified by colugn o
PN \
Ho— X © Ho— X 0™
o~ OH
’ o] o]
5 To a stirred solution of 3-hydroxycyclobutane-1,1-dicarboxylic acid diethyl

ester (4.2 g, 0.019 mole) in ethanol (30 mL), a solution of sodium hydroxide (0.85
g, 0.021 mole) in water (12 mL). is added at room temperature. The reaction -
mixture is heated to 65-700C for 40 mins. The mixture is concentrated under
reduced pressure and the residue is quenched with D.M water (10 mL). The

10  aqueous layer, after washing with ethyl acetate (1x15 mL) is acidified to-pH ~ 2 by
drop wise addition of dil. HCI. Aqueous layer is then extracted with ethyl acetate
(3x15 mL). Combined organic extract is washed with brine and dried over
anhydrous sodium sulphate. Removal of solvent furnished 3-hydroxycyclobutane-
1,1-dicarboxylic acid ethyl ester.

15

Preparation of 3-oxocyclobutane-1,1-dicarboxylic acid ret,hyl ester
3-hydroxycyclobutane-1,1-dicarboxylic acid ethyl ester is oxidised according to the

20 literature procedure (J. Med. Chem 1990, 33, 2905-2915) to get the corresponding
3-oxocyclobutane-1,1-dicarboxylic acid ethyl ester.



5 chromat ography (silica gel 230-400 mesh, n-hexane:ethyl acetate 70:30) to
get 3-(4-decyl benzyl am no) cycl obut ane-1, 1-di carboxylic acid diethyl ester.
Pr epar at iwo 2066/@31404- decyl benzyl ) net hyl am no] cycl obut anect/ig2ods/o@nBoxyl i c
acid 10 diethyl ester Schene: 0 CH, O O To a stirred solution of
3- (4-decyl benzyl am no) cycl obut ane- 1, 1-di carboxylic acid 15 diethyl ester
(1.4 g, 0.00314 nole) in acetone (20. m-) is added potassium carbonate
(0.65 g, 0.0047 nole). The reaction m xture is cooled to 5-1000 and net hyl
iodide (0.22 i, OPKpHAEtGMLE)-rh&thgreeshmbEabkedy o ght to
roomtenperature and stirred for 4§l hour s. %onceﬁyr at%aﬁﬁggfo%gﬂced
pressure, treated with DDM water (@qurﬁjhyéﬁateéxtract ed with ethyl acetate
(2x20 nL). 20 Conbi ned organic layer is washed with brine (1x10 m-) and
dried over anhydrous sodium sul phate. Renoval of solvent furnished viscous
i qui d whi Sthiesnegqurified by columm chromatography (silica gel 230-400
mesh, ethyl acetate: hexane 15:85) to get
3-[ (4-decyl benzyl ) net hyl - am nd) cycl obut ane- 1, 1- di car®oxylic acid. WO
2006/ 043149 PCT/ 1 B2005/ 003143 4 -Prepar ation of )\ o\
3- hydr oxycycl obut ane- 1,d= bOXé| i ¢ acid>et by es Schenme: O o HO HO
oxylic acid diethyl stker (4.2 g, 0.019

OH -0 OO5 To a stirred SolytPsh of

3- hydr oxycycl obut ane- 1, 1-di ca

nole) is ethanol (30 nL), a solution of sodium hydrOX| de (0.85 g, 0.021

mole) in “@éo?{utygl%lwo}orhfate?ﬁi%drnit 'Yt BBRT &by &y 1 e hi58E LhRBon of 3-
oxocyclobutane-1,1-dicarboxylic acid ethyl ester (2.3 g, 0.012 mole) and N-methyl-
morpholine (2.04 mL, 0.0185 mole) in tetrahydrofuran (23 mL) at -10° to
-15°C temperature. After 1.5 hours stirring, methyl amine (0.96 mL) is added and

er

10  stirring is continued for 1.5 hours at -10° to -15°C. It is then quenched with D.M.
water (5 mL) and extracted with ethyl acetate (2x15 mL). Combined organic extract
is washed with saturated sodium bicarbonate solution and dried over anhydrous
sodium sulphate. Removal of solvent under reduced pressure yields viscous liquid
which is purified by column chromatography (silica gel 230-400 mesh, hexane:ethyl

15 acetate 3:7) to get 3-oxo-1-methylcarbamoyl cyclobutanecarboxylic acid ethyl
ester.

Hydrolysis of ester following the procedure as mentioned for the corresponding
cyclopentane derivative furnish corresponding acid derivative.

20  Similar way following compounds are also prepared:

Ex. Compound MS (ESI+)
R2
R, COR,
| <><cozH
R R, e
R4
R R1 |R2| R3 | R4 R5 R6
106 | H15C7n-4-Ph H H H F OH H 4425




m xture is heated to 65-700C for 40 mns. The m xture is concentrated under
reduced pressure and the residue is quenched with D.Mwater (10 nm.). The 10
aqueous |wgeange/aBtser washing with ethyl acetate (1x15 merTiB20sn@ifi ed to
-pH - 2 by drop wise addition of dil. HO. Aqueous |layer is then extracted
with ethyl acetate (3x15 niL). Conbi nec} organi c extract is washed with
brine and dried over anhydrous sodi um gul phat e. Renoval of sol vent
furni shed 3- hydroxycyclobutane- 1, 1 -dicarboxylic acid ethyl ester. 15
Prepar at i oy 3= Oxég}fﬂif‘)b“[ aney 1T, |I4- P ear poxyl{c @f d et hyl €est e376.3
3- hydr oxyg¢ycl obut ane- -dicarboxyliclacidiethyl ester |is oxidised
accordi ng[t1og he ZDI0H2€r at {ir eH pi odefuHe [JH Med. Oﬁhem 19|§0 33 390.3
2905- 2915 t o_det fhe_vnrrncr\nprli no— B—ox :yn obutane qum42b cid

ethyl estari0ap 20661@481 49 pcH | BAdob/ Bosli ngll_gpaj’r;(;'ﬁgn
1- net hyl Cangjmyu g{bﬁ?nm ohutgne garbpxy| T ¢ acli @rethyl gster Seimege: | O O

Oer O11+ O[5 Isobutyl chloroformate ({1.93 0.00148!
nol e) is adped|t HEEGTn#rRN solkitijod of H3- o>Foc‘/(N|'d>(BH€3 ne-H, 1-di c‘bﬁﬁb@xy ic
acid et hyl ester (2 3 a0 2 nplle} Hrd—Niret-hi ; 2 N4

£ —O—Yy g L ) UI e IL,
0.0185 nol|e}13 t%ﬁ%?@'&r%'f‘ur rH(: 3] )‘-1 at 10 WCHEBS ratﬁses After
1.5 hours rstygTiTg, am e (Oq96 o) | 1§ addeggand 1@Hgt| rriggp.8s
conti nued ?yrg 1.5 hoﬁ@gﬂgt -10 to E)I-fSC‘,. tlis then quenched with D M
114 C10H21 F F H H OH CH3 440.3
115 C10H21 F H OEt CH3 468.3

116

COOH 506.1

©jjA

Preparation of 1-(2,3-difluoro-4-nonylbenzyl)piperidine-4,4-dicarboxylic

acid ethyl ester

Scheme:

CO,H
OH N
: CO,Et

Step -1

Triethyl amine (1.3 mL, 0.0094 mole) is added to a stirred dichloromethane solution
10 (12 mL) of 2,3-difluoro-4-nonylbenzyl alcohol (1.27 g, 0.0047 mole) at room

temperature. Reaction mixture is cooled to 0°-5° C followed by slow addition of

methanesulphonyl chloride (0.55 mL, 0.0070 mole). The mixture is then stirred at

room temperature for total 5.5 hours. D.M. water (10 mL) is added and organic

layer is separated. Aqueous layer is extracted with dichloromethane (3x10 mL).



water (5 m-) and extracted with ethyl acetate (2x15 niL). Conbi ned organic
extract is washed with saturated sodi um bi carbonate solution and dried
over anhywoaoes/04smdi um sul phate. Renoval of sol vent undecTnBzivseas1pr essure
yields viscous liquid which is purified by colum chromatography (silica
gel 230-400 nesh, hexane:ethyl 15 acetate ? 7) to get _
3- 0xo0- 1- net hyl car banoyl cyclobutanecarbox} ic acid ethyl ester. Hydrolysis
of ester follow ng the procedure as nentioned for the corresponding

cycl opent aneofifhedblochid el HwaShESAPAARA (FRISnIS ALY By AMSLIUAT |

way follow ng al so prepared :
/| CORS | CCGZIB(’I5RmiL)fVcaNderIEU Rovéiz aRByROURE sREiuh 6suhbatén- ReRtovdl HofH sbivenit H

442.5 WO 2006/ 043 CT/ 5/003113 76 107 COHL9 H H H H OH H 376.3
108 C10H21 Wshﬁiﬁéfﬂ%g& eliowolicEidips H H H H OH CH3 404.2 110 ClOH21

FFHHO H 426.4 111 H15C7/n-4-Ph HHHF NHCH3 H 455.6 112 H15C7n-4-Ph
HHHF NHCH3 H 455.5 113 C10H21 HHH H Ot CH3 432.3 114 Cl10H21 F F HH
OH CH3 440.8tep4H Cl10H21 F F H H OEt CH3 468.3 COOH 506. 1

N,N-dimethyl formamide solution (5 mL) of piperidine-4,4-dicarboxylic acid diethyl
ester (1.0 g, 0.0045 mole) (Bio-org & Med. Chem. Lett., 1997, 7, 1311-1316; Synth.
Commun. 1981, 11, 17-23), is added to a stirred N,N-dimethyl formamide solution
(5 mL) of mesylated derivative (1.32 g) at room temperature. N,N-diisopropyl ethyl
10 amine (1.0 mL, 0.0057 mole) is added to the mixture and heated at 900 C for 1 hr.
Reaction mixture is concentrated under reduced pressure, D.M. water (10 mL) is
added to the residue and aqueous layer is extracted with ethyl acetate (3x15 mL).
Combined organic layer is washed with D.M. water (1x10 mL) followed by brine
solution (1x10 mL) and dried over anhydrous sodium sulphate. Removal of solvent
15 gives 2.3 g of light brown viscous liquid, which is purified by column
chromatography (silica gel 230-400 mesh, n-hexane:ethyl acetate, 85:15) to get
1-(2,3-difluoro-4-nonyl-benzyl)piperidine-4,4-dicarboxylic acid diethyl ester.

Step - 1lI

20 An aqueous solution (3 mL) of sodium hydroxide (0.13 g, 0.0033 mole) is added to
a stirred ethanolic solution (7 mL) of 1-(2,3-difluoro-4-nonylbenzyl) piperidine-4,4-
dicarboxylic acid diethyl ester (1.32 g, 0.0027 mole). The mixture is heated at 6(?0
C for two hours. Ethanol is removed, D.M. water (15 mL) is added to the residue
and the solution is acidified to pH ~ 6 with 1IN HCI. Solid thus formed during

25  acidification is filtered-off, washed with water (2x5 mL) and dried under vacuum.
This crude solid is purified by column chromatography (silica gel 230-400 mesh,
dichloromethane:methanol, 80:20) to get 1-(2,3-difluoro-4-nonylbenzyl)piperidine-
4,4-dicarboxylic acid ethyl ester.



116 cF3 S Ol HCOOH I~ |/ Preparation of
1- (2, 3-di fluoro-4-nonyl benzyl) pi peri di ne-4, 4-di carboxylic acid ethyl ester
5 Schene:wOHModv0436@802H :02Et F | Step -1 Triethyl am nectaB®osig3is 0094
nole) is added to a stirred dichl oromethane solution 1.0 (12 m-) of

2, 3-di fl uoro-4-nonyl benzyl al cohol (1.27 g, 0.0047 nole) at room
tenperature. Reaction mxture is cooled t@ 0-5 C foll owed by slow addition
of met hanesul phonyl chloride (0.55 nL, 0.0070 nole). The mixture is then
stirred at ?Rﬁ{ f tal S
added and orgalﬁllrgc?%‘]e aye?f?gs?e&g?%@eﬁnoi Egg ﬁetgy%gﬂﬁgﬁ@l @ mv?n)_?h

di chi oronet hane (3x10 ni). WO 2006/ Oésrb@leR(EaildBZOOS/ 003113 77 Conbi ned
organic layer is washed with water (1x15 nlL) followed by brine solution
(1x15 L) and dri ed over anhydrous sodi um sul phate. Renoval of sol vent

f urni shed ésﬁi_'ﬁ light yellow liquid. 5 Step - Il N Ndinethyl formam de
sol ution ( ot pi peri di ne-4, 4-di carboxylic acid diethyl ester (1.0 g,
0. 0045 Rol e) (B| o-org & Med. Chem Lett., 1997, 7, 1311-1316; Synth.

Conmun. 1981, 11, 17-23), is,@ﬂé‘&f to a stirred N/NGicREtEhy | f or mani de
solution (5 nL) of rressél af ed—decomati ve (1.32 g) copm t enper at ur e.

N, N- di i sopropyl et hyl ne (1.0 m.._ Q. 005 le) is added to the

m xture and heated at 90 for 1 hr. Reacti I Xture i s concentrated
under reduced pressure, D. 10 m) is

Step-I
N-Methyl morpholine (0.34 mL, 0.003 mole) is added to a stirred solution of 1-(2,3-
10 difluoro-4-nonyl benzyl) piperidine-4,4-dicarboxylic acid ethyl ester (0.77 g, 0.0017
mole) in tetrahydrofuran (10 mL) at room temperature. Reaction mixture is cooled
to -200C and isobutyl chioroformate (0.31 mL, 0.0023 mole) is added slowly to this
mixture. It is allowed to attain room temperatu‘re and stirred for two more hours.
Ethyl amine (70% aqueous solution, 0.44 mL, 0.0067 mole) is added to the mixture
15 at 00-50C and stirred at this temperature for 10 minutes and then allowed to stirr at
room temperature for one hour. D.M. water (10 mL) is added and stirred for five
minutes. Organic layer is separated and aqueous layer is extracted with ethyl
acetate (3x15 mL). Combined organic layer is washed with water (1x10 mL)
followed by brine solution (1x10 mL) and dried over anhydrous sodium sulphate .
20 Removal of solvent gives viscous liquid, which is purified by column
chromatography (silica gel 230-400 mesh, ethyl acetate:n-hexane, 70:30) to get
1-(2,3-difluoro-4-nonylbenzyl)-4-ethylcarbamoylpiperidine-4-carboxylic acid ethyi

ester.

Step-ll

25  An aqueous solution (2 mL) of lithium hydroxide (0.060 g, 0.0014 mole) is added to
a stirred ethanolic solution (6 mL) of 1-(2,3-difluoro-4-nonylbenzyl)-4-ethyl-
carbamoylpiperidine-4-carboxylic acid ethyl ester (0.48 g, 0.001 mole). The mixture



added to the residue and aqueous |layer is extracted with ethyl acetate
(3x15 nmL). Conbined organic layer is washed wwth DM water (1x10 niL)

f ol | owed W9 200d/0ag149so0l uti on (1x10 nL) and dried over anirg@nBrm®s/sasdium

sul phate. Renoval of solvent 15 gives 2.3 g of light brown viscous |iquid,
which is purified by colum chronatogrgghy (silica gel 230-400 nesh,

n- hexane: et hyl acetate, 85:15) to get

1- (2, 3-di fl uoro-4-nonyl - benzyl ) pi peri di ne-4, 4-di car boxyl i c acid di et hyl

ester. Stabhg at%b'at%béf@ J%?'?)el%{ﬁss@ﬂh%gp@ fethdled, ‘ﬁ %téﬂﬁﬁh? a@?eﬁ%l?’

g, 0.0033 is a a strrred ethanoli¢ solution
1- (2, 3-di fHaJEHSlIEIub andythbemhytidn isi auidifidd ne-pH 4- 6 avitrad NI i Soliacthiisdioetieyl|

Ethanol || SRGARRMCHION Salteretal Weshed Wil krieh GKe THLb AidedghdndR.
sol ution |,g.afhdir PfseéiruHQ da%’gp fIS @uﬂh%}cﬁ"g} n cﬁ%l‘n%ggéﬁd Pﬂlﬁggfjﬁ@%%

aC|d|f|cat|on|s Ilter wat er ried under
vacuuns Hﬁassh dmhierczmdaiMnesnghhnanbi e’D: 29) dol getn 1€ B r3edifitomp-4piony (keinziyh-at-gel

230- 400 ne di chl orone e: net hanol ., 80: 20) to get

1- (2, 3-di P b@fmﬁéfﬁ%m’?féi{ g}"ﬁﬁ%@’fﬁ i3fd- 4, 4-di carboxylic acid ethyl
ester. WD 2006/ 043149 PCT/ | 82005/ 003113 78 Preparation of

1- (2, 3-di fl uoro-4-nonyl benzyl ) - 4- et hyl car banoyl pi peri di ne-4- carboxylic
aci d Schene: 5 CoNpREtation-GCzH-Necylnast pipertinedHdsadpexylidiapist hy|

nor pholine (0.34 nm., 0.003 nole) is added to a stirred solution of 1-(2, 3-
10 di fluoro-4-nonyl benzyl) piperidine-4,4-dicarboxylic acid ethyl ester
(0.771®, BcA&hé: mole) in tetrahydrofuran (10 nl-) at roomtenperature.
Reaction m xture i s cool ed to -200C and i sobutyl chloroformate (0.31 ni,
0.0023 nmole) is added slo @Pzﬁthl s COH

CO | (é/\:i\/\

An aqueous sodium hydroxide (0.30g, 0.0075 mole) solution (5 mL) is added to a
stirred ethanolic solution (8 mL) of 1-(4-decyl-benzyl)piperidine-4,4-dicarboxylic
acid diethyl ester (0.70g, 0.0015 mole), reaction mixture is heated at reflux for four
15  hours. Ethanol is removed under vacuum, D.M. water (15 mL) is added to the
residue and the solution is acidified to pH ~ 2 with 3N HCI. Compound thus
precipitated during acidification is filtered and washed with a mixture of methanol-

diethyl ether (20:80) to get 1-(4-decylbenzyl)piperidine-4,4-dicarboxylic acid.

20  Similar way following compounds are also prepared:



m xture. It is allowed to attain roomtenperature and stirred for two nore
hours. Ethyl am ne (70% aqueous solution, 0.44 nL, 0.0067 nole) is added
to the mwoun@/l514at 00-50C and stirred at this tenperatraraBioos/oddidn nut es
and then allowed to stirr at roomtenperature for one hour. DM water (10
m.) is added and stirred for five mnutes. Organic |layer is separated and
aqueous |l ayer is extracted wth ethyl q'icet ate (3x15 nL). Conbi ned organic
| ayer is washed with water (1x10 ni-) ol l owed by brine solution (1x10 ni)
and dri ed over anhydr ous sodi um sul phate . 20 Renoval of sol vent gives

vi scous ¢l Mﬁ—ehﬂ—s—pwrﬂ—ed—?y—eel—oﬁ%—dﬁmﬁﬁt egtraphyT(SicH=5h
230- 400 nEg et hyl acet at e: n- hexa OMPRY ) to get MS (lEEﬂl*‘)y

1-(2,3-d|T|u010-4-nony|benzyl)-4-uthylcarbanﬁ‘Tplperldlnefﬂ-carboxyllc acid
ethyl ster. |Step-11 25 AnjfaqueRq ion (2 mL) of lithium hydroxide
(0:060 g, 0.0014 nole) is addedﬂ!:: as |rr doethanolic sol ution (5 m|-) of
1- (2, 3-di fluoro-4-nonyl benzyl @opyl pi peri di ney 4- car boxyl|i c
acid ethyl ester (0.48 g, 0.001 np)e). The nlxture WO 2006/ p43149

PCT/ | B2R05/003113 70 s—heated-at—500-Cfor—3hours——Ethanpl—is—+renrpved
D.M waterl(5 m_) Rs added™to |t resi ~ahd > sol u _5on i's aC|d|f|ed’to
RPNy A A o AN G
crude spl1t8i s pD8HfBed| by Hcol urmHchronellogr @phyH( si I|i c@Hyel 328@- 400
mesh, dichloromethane npthaneol—80:20)-to-get
1-( 2: 3-di ﬂ%or 0C41-0H%11yl benfyl ) +4- Fet hg/l C rgam)yl ldi perii dfhk- 446912b0xyl ic
Coba e T 0 R e P A S o i N
0.0075 poi2) $olDGIMtO (b nC) i s aHded toHa H OH |440.1442.2
122 | C7H15n-4- H H H F OH |454.2
Ph
123 C10H21 H H H H OEt | 4328
124 | OC10H21 Cl H H H OEt | 4821,
4841
125 C10H21 F F H H OEt | 4685
- 126 | C7H15n-4- H H H F OEt | 4841
Ph
127 C10H21 F F H H OMe |454.5
128 C10H21 F F H H o— 482.5
129 C10H21 H H H H NHEt | 431.5
130 C10H21 H H H H N 1 445.5
131 CO9H19 F F H H NHEt | 453.5
132 Q 518
éﬁ/\o/@ COZ:O,H




stirred ethanolic solution (8 nmL) of

1- (4-decyl - benzyl) pi peri di ne-4, 4-di carboxylic acid diethyl ester (0.70g,
0. 0015 nove) poaraar®i on m xture is heated at reflux for PoEABABS/BUTS.

Et hanol is renpbved under vacuum D.M water (15 nL) is added to the

resi due and the solution is acidified to pH - 2 wth 3N HCl. Conpound thus
precipitated during acidification is fil&red and washed with a mixture of
met hanol - di et hyl ether (20:80) to get

1- (4-decyl begzyl ) pi: peri di i & | o | sad ar SOW N
compoundd. ar BrenAtBigT SR Ju0R ST 1o el PrsdBnriin T drigphem 0
Compound M5 (ESI+) R2 R ~ N COBS afidRBetbpd@dterd R RL R2 R3 R4 RS 117
ClO0H21 HH HH OH 404.4 118 COH19 HH H H OH 390.2 119 Cl1OH21 FF HH OH
440.2 120 CBH17 HHH H OH 376.1 121 009H19 d H H H CH 440.1,442.2 122
C7H15n- 4- Me‘ﬂﬁg'm 454.2 Ph 123 C10H21 HH HH CEt 432.8 124 OCl0H21 C
?EH ESACfH .1,7°484.1 125 Cl1OH21 F F H H CEt 468.5 126 C7H15n-4- HHHF
t .1 : - F ' F

F CO,C,H,
M\A;@ANHZ o \/\/\/\/\F;©AE.<:><COZCZH5
To a stirred solution of 4-decyl-2,3-difluorobenzylamine (2.47 g, 0.0087 mole) in
dichloromethane (50 mL) and methanol (50 mL), a solution of 4-oxocyclohexane-
1,1-dicarboxylic acid diethyl ester (2.11 g, 0.0087 mole) (Helv. Chim. Acta., 1944,
27, 793-800; Tetrahedron, 1958, 3, 175-177). in dichloromethane (5 mL) is added
10 at room temperature. The reaction mixture is stirred at room temperature for
2 hours and sodium cyanoborohydride (0.68 g, 0.0218 mole) is added in two
portions within 1hr interval. The reaction mixture is allowed to stir at room
temperature overnight. The mixture is concentrated under reduced pressure and
the residue is treated with D.M water (20 mL) and aqueous layer is exiracted in
15  ethyl acetate (2x20 mL). Combined organic layer is washed with brine (1x10 mL)
and dried over anhydrous sodium sulphate. Removal of solvent furnished viscous
liquid which is purified by column chromatography (silica gel 230-400 mesh, n-
hexane:ethyl acetate 60:40) to get 4-(4-decyl-2,3difluorobenzylamino)cyclohexane-
1,1-dicarboxylic acid diethyl ester.

20
Preparation of 4-(4-decyl-2,3-difluorobenzylamino)cyclohexane-1,1-
dicarboxylic acid
Scheme:
F F-

F GO,C,H; F COOH

\/\/\/\/\)@/\ ﬂO Cozcsz—i/\/\/\/\J@/\gOCOOH
25

To a stired solution of 4-(4-decyl-2,3-difluorobenzylamino)cyclohexane-1,1-
dicarboxylic acid diethyl ester (0.45 g, 0.00088 mole) in ethanol (6 mL), a solution



Ph 127 C1OH21 F F HH Ow 454.5 128 CIOH21 F F HHo- -< 482.5 129 C1
OH21 HHHH NHEt 431.5 130 C10OH21 HH H H NH*~ 445.5 131 COH19 F F HH
NHEt 453.W0 208248140 518 O cO H 6XS~ \ COzH WO 2006/ 042£49B2005/003113

PCT/ 1 B2005/ 003113 81 Preparation of

4- (4-decyl -2, 3-di fl uorobenzyl am no) cycl o ane-1, 1-di carboxylic acid
diethyl ester Schene : FF F NHZ F N C0 Hs HDCO CzH 5 To a
stirred solution of 4-decyl- 2 3 di fl uorobenzyl am ne (2.47 g, 0.0087 nole)

in dichl Or&”&&c}i\fﬁlﬁ? h&lﬁdo e boxyl g‘?w rﬁcﬁ@%'ﬁ’r)wat@rs(@l H\tqug Sided at_room

4- oxocycl ohexane di et ester g, 0.0087 nole)
(Hel y. Chi ntenfjggrature 19Kd rea@ibn md@uréde headed ahdelr rﬁﬂux]fgss haurs, 1mceﬁﬁpted n

ot L?;"F‘;’t@rﬁ"q“q?rrééua@ PiRsALT ae e trsivs B rSARE N Wted Bl £ fite 8dueous
cyanobor OhYéquﬁ(gh {0 abRlifed & PRl 890p' ﬁ/léiadﬁéeltl'oﬂ &8Il RCT.LSARE obtdihed i

hr interval reaction mxture I's allowed to stir at room tenperature:-
over ni gt . filtezedi xasteed swittonmetitanat.ethenn 90 dOednlpr desget 4ftdecyle?, 3-

residue is reatdvvlth D.M er (2 ) d | i t ted i
15 et > hGoBEnguaMiTo Iy Bahexaiten T kAT AT B S atred with bring. "
X -

Preparation of 4-[(4-decyl-2,3-difluorobenzyl)methylamino]cyclohexane-1,1-

10 dicarboxylic acid diethyl ester

Scheme:

_<:><co C,H, OCO ,CoHy
COGHs CO,C,H,

To a stirred solution of 4-(4—decyl-2,3-difluorobenzylamino)cyclohexane—1,1-

15  dicarboxylic acid diethyl ester (2.1 g, 0.0041 mole) in acetone (42 mL), potassium
carbonate ( 0.85g, 0.0061mole ) is added at room temperature. The reaction
mixture is cooled to 100C and methyl iodide (0.64 g, 0.0045 mole) is added.
Reaction mixture is allowed to stir overnight at room temperature, concentrated
under reduced pressure and the residue is treated with water (20 mL). The

20 aqueous Iéyer is extracted in ethyl acetate (2x20 mL). Combined organic layer are
washed with brine (1x10 mL) and dried over sodium sulphate. Removal of solvent
furnished a viscous liquid which is purified by column chromatography (silica gel
230-400 mesh, mobile phase n-hexane:ethyl acetate 75: 25) to get 4-[(4-decyl-2,3-
difluorobenzyl)methylamino]cyclohexane-1,1-dicarboxylic acid diethyl ester.

25



and dried over anhydrous sodi um sul phate. Renoval of sol vent furnished
viscous liquid which is purified by columm chromatography (silica gel

230- 400 meehpoan43taexane: et hyl acetate 60:40) to get 4-(2cuaByios/B)3113

3di f 1 uor obenzyl am no) cycl ohexane- 1, 1-di carboxylic acid diethyl ester. 20
Preparati on of 4-(4-decyl-2,3-difluorobenzyl am no)cycl ohexane-1, 1-

di carboxylic acid Schene: FF F - CO4ZHS F NCOOH ( y H ~/ C02CZH5 H
COOH 25 To a stirred solution of

4- (4-decyl -2, 3-di fl uor obenzyl am no) cycl ohexane- 1, 1- di carboxylic acid

di et hyl estRepaation of 4-[i4aizeyB2 Pedidyoiobestyiinethylaninojcyciohaxanet bi- WO

2006/ 043149 PCT/ 1 B2005/ 003113. 82 of. xide (0.21 g, 0.0053 nole)
in water (6 nL) is added at 55“? @@ﬁﬁ@ﬂ%%@&2¥g$ﬁe reaction mxture is

heat ed under reflux for 8 hours, concentrated under reduced pressure and
the residue is treated with water (2 nlL). The aqueous solution is

aci di fi éscheme@H -2 by drop wise addition of dil. HJ. Solid obtained is 5
filtered, washed with mgthanol:ether (10:90) (10 n) tp get 4-(4-decyl-2,3-

di fl uor obenzyl am no) cycllohe xa;n@fdoa}gcar boxylic acid Rre par g o 30,04

4-[(4-decyl -2, 3-difluo nz d ,amnad] cycl ohexa 1 tNcesr boxyl i c
aci d sdi ethy Hewé: F F F COSCzhs B Oz Czie N-D H COzCZHs | / |
CQZC, Fs

To a stirred solution of 4-[(4-decyl-2,3-difluorobenzyl)(methyl)amino]cyclohexane-
1,1-dicarboxylic acid diethyl ester (0.5 g, 0.00095 mole) in ethanol (5 mL), a
solution of sodium hydroxide (0.15 g, 0.0038 mole) in water (5 mL) is added at
room temperature. The reaction mixture is heated under reflux for 5 hours,
10  concentrated under reduced pressure and the residue is treated with water (2 mL).
The aqueous solution is acidified to pH 6-7 by drop wise addition of dil. HCI.
solution is evaporated to obtain sticky solid, purified by column chromatography
(silica gel 230-400 mesh, dichloromethane : methanol 85: 15) to get 4-[(4-decyl-

2,3-difluoro-benzyl)(methyl)amino]-cyclohexane-1,1-dicarboxylic acid ethyl ester.

15
Preparation of 4-[(4-decyl-2,3-difluoro-benzyl)methylamino]cyclohexane-1,1-
dicarboxylic acid
Scheme: ‘
C CO,C,H; : : COOH
WV\/\;©/\ CO,C,Hy \/\/\/\/\J@/\ COOH
20

To a stirred solution of 4-[(4-decyl-2,3-difluorobenzyl)methyl-aminojcyclohexane-
1,1-dicarboxylic acid ethyl ester (0.64 g, 0.0012 mole) in ethanol (5 mL), a solution
of potassium hydroxide (0.82 g, 0.014 mole) in water (4 mL) is added at room
temperature. The reaction mixture is heated at 900C for overnight, concentrated
25  under reduced pressure and the residue is treated with water (2 mL) and acidified
to pH ~ 6-7. Aqueous layer is extracted with tetrahydrofuran (2x20 mL), combined

organic layer is washed with brine (1x10 mL) and dried over anhydrous sodium



To a stirred solution of

4- (4-decyl -2, 3-di fl uorobenzyl am no) cycl ohexane-1, 1- 15 di carboxylic acid

di et hyl esbDaniq@3s9g, 0.0041 nole) in acetone (42 nlL), patraBmiosmo3icar bonate
( 0.85g, 0.0061 nole ) is added at roomtenperature. The reaction m xture
is cooled to 100C and net hyl iodide (O. 64§4g 0.0045 nole) is added.

Reaction mxture is allowed to stir overnight at roomtenperature,
concentrated wunder reduced pressure and the residue is treated with water

(20 ). ThQJIBIQat@qll'@?ﬁévéladﬁéolvén?&hﬂéﬁtr@dhde@ Fergeluréefahﬁéﬁed %6%&’ fklch is
Combi ned organic Ia%);gr are washed with brlneF(xl m.) d dried over

sodi um sul phasked Réttodiathyf etharvert mifutonigehett é—dﬂbeaL&-dlfiuqmbtnmi)mleth)d
purified by_col t I|c gel 230-400 nesh, nobil e phase
n- hexane: eth Oi%ygqj{éé(%g% Pgéf‘%%mg C%"?M decyl - 2, 3-

di f1 uorobenzyl ) net hyl am no] cycl ohexane- 1, | - di car boxyl ic acid diethyl ester.

25 WD 2006/ 043149 PCT/ | B2005/ 003113 83 Preparation of
4- (4- décy|Slmlt;\rmamfgtkpwmrﬁqmpwmdg@r@rﬁlﬁ@pt%nﬂredexane 1,1- di carboxylic

aci d et hyl ster—Scheme—FF F CRAHSFN-—COZCZHS— N—~Y—— rCsHey | /|
COOH 5 To g stirred SO|UtI0anf COR;
4-1 (4-decyl -2, 3-di f| uor obenzyl m‘é cI ohexane- 1, 1-di carbpxylic
acid diethyll estgr (0.5 g, 0.00 r—et R&ol (5 nl), a |solut]on of
sodi um hydr gxi de {(0.15 g, 0.0638 |e5<3 'n water (5 nL) is added at foom
tenperature.l The |[reaction m xturerjs heated under reflux for 5 hours}, 10
concent r at ed—under—reduced-—pressure—and-the residueis treatedwith Wwater
(2 nL). The aqugous SORU'[I on |$£\ 'ngcR% 356-73@ jr&? w se addition
of dil. HQ.1&@lUtT @i FVapor gt €G- 0 POt F T SEL CREH3O i@'Etp Bﬁibe l by
col umm chr omat ogrlaphy )

134 C9H19 F|F|H|H]|OEt| CH3 | OEt |510.2

135 C9H19 F|{F|H|H/| OH H OH |439.6

136 C9H19 F|F|H]|]H|OE| CH3 | OH |4822

137 C10H21 F|F | H|H|OEt| CH3 | OH |496.2

138 C10H21 F|F|H]|H/| OH H OH | 4542

139 C9H19 F|/F ! H|H]|OH]| CH3 | OH |454.2

140 C10H21 F|F| | H|H| OH ]| CH3 | OH |468.2

Preparation of 1-(4-decyl benzyl)azetidine-3,3-dicarboxylic acid diethyl ester

10 Scheme:

To a stirred solution of azetidine-3,3-dicarboxylic acid diethyl ester (0.8 g,
0.00397 mole) (Synth. Commun., 2003, 33, 3347-3353) methanol (10 mL), a
solution of 4-decylbenzaldehyde (0.97 g, 0.00397 mole) in ethanol (5 mL) is added



silica gel 230-400 nesh, dichl oronethane : :

el . nmet hanol 85: 15) to get
di f | wwoaedanazb) (et hyl ) am no] - cycl ohexane- 1, | - di ' '
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4-decyl - 2, 3=di f| uor o- benzyl ) met hyl agisno] ¢ [ [

ycl ohexane-1, 1- di carboxylic

C Schene: F F F COZCZHS F COON CQOZCZHSCOOH 20 To a stlrred SO|U¥I0n
f [ (4-decyl -2, 3-di fl uorobenzyl ) net hyl - am no] cycl ohexane-
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|- am no] cycl ohexane- 1, 1-di car boxyl
acid 5 S Rr@mbm@yoffg@lni@meg|scwasmmmthamrma(bdOpmp)angquqzow ioug o
sodium sulphate. Removal of solvent furnished a viscous liquid which is purified by
column chromatography (silica gel 230-400 mesh, mobile phase n-hexane:ethyl

10 acetate 7:3) to get 1-(4-decyl benzyl) azetidine-3,3-dicarboxylic acid diethyl ester.
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Preparation of 1-(4-decylbenzy|)azetidine—3,3—dicarboxylic acid

Scheme:

COH

To a stirred solution of 1-(4-decy|benzyl)azetidine—3,3-dicarboxylic acid diethyl
ester (0.95 g, 0.0022 mole) in ethanol (10 mL), a solution of sodium hydroxide
(0.44 g, 0.0110 mole) in water (6 mL) is added at room temperature. The reaction

mixture is heated under reflux for 5 hours. The reaction mixture is concentrated

15

20 under reduced pressure and the residue is treated with D.M. water (2 mL). The
aqueous solution is acidified to pH ~2 by drop wise addition of dil. HCI. White solid
mass is filtered and washed with diethyl ether:methanol ( 8:2 ) furnished 1-(4-

decylbenzyl)azetidine-3,3-dicarboxylic acid.
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RQ R R

OH H OH 454. 2

OH 468.2 Preparation of 1-(4-decyl
10 Schene: CHO O /
azetidi ne- 3, 3-di carboxylic acid diethyl
2003, 33, 3347-3353) nethanol

di et hyl ester

(Synth. Comun.,

R2 R3 R4 RS R6 R7 133 Cl10H21
FHHOE CH3 OBt 510.2 135 CO9H19 F
OEt CH3 (Wo48d/@314337 C1OH21 F F HH CEt CH3 OH 496.2 P8#/1e40samB18 F H
139 COH19 F F HH OH CH3 OH 454.2

FFHH CEt
FHHOH

~benzy&%

ester (0.8 g,

CH3 Okt
H OH 439.6 136 CO9H19 F

(10 ),

524.2 134 COHL
F

0. 00397 nol e)
a solution of

9 F
H H
H

140 CIOH21 F F H H OH CH3.

azetldlne 3, 3-di carboxylic acid
O To a stirred sol uti on of

4- decyl benzal dahyde (0.97 g, 0.00397 nmddbmpoundet hanol (5 nl) is MEIESIVO
2006/ 043149 |PCT/ 1 B2005/ 003113 85 at roomtenperature. The reagtion m xture
is stirred flor 1.b h at roomtenperrature. dacial acetic acid[(1 nL) Is
added to the m xture, cooled t® reat egbs, W t h sodi um
cyanobor ohydride |(0.29 g, 0.00476 e) I s acded he reaction| mxture is
brought to rjoom tienperature anagi ewed to stir Q" roomtenperature 5
for 3 hours.| The m xture is concenty ated under reduced pressurg¢ and the
residue is |jtreatled with DDM water (10 nl) and extracted withjethyl
acetate (2x20 niL)| CombRned orgdam® || BZer R3 wdvhedR@i t|hR6ring (1x10 ni) .
and dr| ed oV rlr nLc cndi 11 '\rcllJr hﬁfb Rel \vlﬁjl S'F I\Innf fur Ny ched 1
Vi scous quuia4gﬂ ch Ci Haiikled H? H OFI 66.4,
468.3

143 H15C7n-4-Ph H H H F |OH |H 468.3

144 COH19 H H H OH __<< 444 4

145 C9H19 H H H H OH ||—< 442.3

146 H13C6n-4-Ph H H H F {OH | CHS3 468.2

147 C9H19 | H H H H OH | CH3 416.3

148 C9H19 F F H H OH | CH3 452.3

149 C9H19 H H H H OH | C2H5 430.4

150 C9H19 F F H H OH |H 438.4

151 C10H21 F F H H OH |H 452.5

152 C10H21 H H H H {OH |CH3 430.2

153 C9H190 Cl H H | H |OH |CH3 466.1,

. 468.1

154 NN ot . 468.2

TS
(J
155 N CO,H 530.0
CFy $ /©/\H % CO.M
LT ° 2




col um chr omat ography (silica gel 230-400 mesh, nobil e phase n-hexane: et hyl
10 acetate 7:3) to get 1-(4-decyl benzyl) azetidi ne-3, 3-di carboxylic acid
di et hyl esDanoc/04BPr4epar ati on of 1-(4-decyl benzyl)azeti di meTd@BBwsivaardoxylic
acid Scheme: OCO2H C 02H O 15 To a stirred solution of

1- (4- decyl benzyl ) azeti di ne- 3, 3- di car boxylg c acid diethyl ester (0.95 g,
0.0022 nole) in ethanol (10 nL), a sol utlgn of sodi um hydroxide (0.44 g,
0.0110 nole) in water (6 nL) is added at roomtenperature. The reaction

m xture isl%g%%@ der reflux for 5 hours. The reaction mxture is
concentrate under reduced pressure and the residue is treated with DM
wat er (2 ni3-[(2Feorcadfdepipbiptiemyl-4+yimsthybaniinaleyclopeptanes, hydicarbpxylicseid
addi ti on of d|| HCl . Wiite solid mass is filtered and washed with diethyl
et her : met hanol 8:2 ) furnished 1-(4-

il SRR e o S s a0
Rs CO2H5 RAIFBRI(QR2IIRY); RS.Re (ﬂ)429@0392139©2 @: Hﬂﬂ%&ﬂH et 4t) 33. 11 (‘t)
36.31(t); 37.17 (t); 50.66 (t); 58.63 (d); 59.73 (s); 117.89 [d (d), JC-F = 24.35 Hz];
126.23 (d); 129.30 (4d); 130.54 [s(d), JC-F = 8.02 Hz]; 131.66 [s(d), JC-F = 13.54
Hz]; 132.26 (d); 132.38 [s(d), JC-F =2.42 Hz]; 144.12 (s); 160.39 [s(d), JC-F =
249.74 Hz]; 174.81 (s); 176.12 (s)
10
Exa'mple 33

1-Carbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid — Isomer B

13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)

15 14.64 (q); 23.29 (t); 29.95 (t); 29.99 (2t), 30.07 (t); 30.16 (t); 31.86 (1), 32.52 (1);
36.26 (t); 36.28 (1); 37.47 (t); 51.08 (t); 59.06 (d); 59.50 (s); 127.23 (s): 130.16 (2d);
130.19 (2d); 146.24 (s); 175.15 (s); 177.61 (br s)

Example 34 ,
20  3-(3-Chloro-4-decyloxybenzylamino)cyclopentane-1,1-dicarboxylic acid

13 C NMR : (CDCI3 + TFA); 100.61MHz; ppm)
- 14.71 (q); 23.33 (t); 26.53 (1), 29.12 (t); 29.64 (t); 29.98 (t); 30.02 (t); 30.20 (b);
30.22 (t); 32.56 (t); 33.05 (t); 37.24 (t); 50.52 (t); 58.27 (d); 59.78 (s); 70.03 (1);
25  114.21 (d); 122.84 (s); 124.07 (s); 130.22 (d); 132.11 (d); 156.53 (s); 174.98 (s);
176.00 (s).

Example 35
3-(3-Chloro-4-octyloxybenzylamino)cyclopentane-1,1-dicarboxylic acid
30



468.3 143 H15C/n-4-Ph HHHF OH H 468.3 144 COH19 HH H H OH 444.4 145
COH19 HH H H OH 442.3 146 H13Con-4-Ph HHHF OH CH3 468.2 147 COH19 H H
H H OH CH804d/13314348 COH19 F F H H OH CH3 452.3 149 CeBraBtdosddits OH C2H5
430.4 150 COH19 F F HH OH H 438.4 151 ClOH21 F F HH OH H 452.5 152
Cl0H21 HHH H OH CH3 430.2 153 C9H190 HHHOHCH3 466.1, 468.1 H
COzH CH3 468.2 154 N CO2H F 155 H ~ZH .0 CF3 S 0 CO2H WD 2006/ 043149
PCT/ 1 B2005/ 003113 87 Exanple 32

3-[(2- Fl uor p3 € nRALt yEHCE e THA)4 190 BaMKE;)gprh)no] cycl opent ane- 1, | - di car boxyl
ic acid 13 C NWR (CDCI'3 +TFA; 100.61 MHz: ppm) 5 14.65 (%%; 23. 29 ﬁt);
29.16 (t); PABBOQYt 23.280(th24.48: (132017 (1) ;29£7. 4% 2981 B8.29.9(t(f)y 32.42 (1),

36.31(t); 3 t Ly 20,6 van O, . 3 . ! ) , ~F =
24 35 ;2308 (537 4% F 3058 1209 30 140 50,7 (7 YL D42 82 18 B6e
[s(d), JC—F1221.1§-(§)413U.Z1]3(d}?»?az@z((%ns@m @g; 124.83.(sY G78.0(s42 Hz]; 144.12
(s); 1605.39 [s(d), JCF = '249.74 Hz]; 174.81 (s); 176.12 (s)

Example 36

1-Carbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid — Isomer A

13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)

10 14.71 (q); 23.33 (t); 29.68 (t); 29.98 (2t); 30.11 (1); 30.19 (t); 31.86 (t); 32.55 (1);
35.72 (t); 36.31 (t); 36.91 (1); 51.62 (t); 58.27 (d); 59.92 (s); 126.76 (s); 130.20 (2d);
130.29 (2d); 146.50 (s); 175.92 (s); 176.90 (s)

Example 37
15 - 3-[Cyclopropyl-(4-nonylbenzyl)amino]cyclopentane-1,1-dicarboxylic acid
13 C NMR : (DMSO-d6; 100.61 MHz; ppm)
5.18 (2t); 13.95 (q); 22.11 (t); 27.30 (1); 28.64 (t); 28.70 (t); 28.86 (1); 28.98 (1);
30.43 (1); 30.82 (t); 31.29 (t); 34.86 (t); 35.35 (t); 35.51 (d); 56.64 (1); 57.28 (s);
64.35 (d); 127.34 (s); 128.30 (2d); 131.63 (2d); 143.40 (s); 172.39 (s); 173.06 (s)
20
Example 38
3-[(2-Fluoro-4'-heptylbiphenyl-4-yImethyl)methylamino]cyclopentane-1,1-

dicarboxylic acid

25 13 CNMR: (CDCI3 +TFA; 100.61 MHz; ppm)
13.94 (q); 22.09 (t); 26.67 (t); 28.55 (t); 28.68 (i); 30.74 (t); 30.87 (t); 31.25 (t);
34.84 (2t); 36.74 (q); 56.42 (t); 57.88 (s); 64.82 (d); 119.06 (d, J=23.98 Hz); 127.93
(d, J=2.67 Hz); 128.61 (2d); 128.65 (d); 128.67 (d); 129.05 (s, J=13.10 Hz); 130.78
(d, J=3.48 Hz); 131.47 (s, J=8.18 Hz); 131.69 (s); 142.53 (s); 158.67 (s, J=246.59
30 Hz); 172.22 (s); 172.89 (s)



10 Exanpl e 33 1- Carbanoyl - 3- (4- nonyl benzyl am no) cycl opent anecar boxylic acid
- Isomer B 13 C NVR (TFA+CDCI 3; 100.61 MHz; ppm) 15 14.64 (q); 23.29 (t);
29. 95 (t)wo28063831(42t ), 30.07 (t); 30.16 (t); 31.86 (t); r8RaOBBOSO)3113 36. 26
(t); 36.28 (t); 37.47 (t); 51.08 (t); 59.06 (d); 59.50 (s); 127.23 (s):
130.16 (2d); 130.19 (2d); 146.24 (s); 1%p 15 (s); 177.61 (br s) Exanple 34
20 3-(3-Chl or o- 4-decyl oxybenzyl am no) cycl opent ane-1, 1-di carboxylic acid 13
C NMR (CDCI3 + TFA); 100.61 MHz; ppm) 14.71 (q); 23.33 (t); 26.53 (t);

29. 12 (t); g)%rﬁlg{e(gg 29 98 (t); 30.02 (t); 30 20 (t) 30.22 (t); 32.56
(t); 33.05 é 37.24 50.52 (t);. 58.27 g é}g 70.03 (t); 25
114. 21 (d) ;3-(23:Biiupe-- npmlb@mlegmm@@béclgﬁeﬂ 8-11 zdquifb Wlicagd 53 (s):
174.98-(s); 176.00 (s). Exanple 35

3-(3-Chl oro-4-octyl oxybenzyl am no) cycl opent ane- 1, 1-di carboxylic acid 30 V\D
2006/ 043149133@TNM320@5IDQ@311‘3A 480763 MHA\Fbm) ( CDCl 3 +TFA); 100. 61 Miz;

14. 63 23.26 (t 48 29.1 t 9
(1) 32342 1459 (absbb8d(b) 2990 b 2992 652055813 Shlomotyofd.13 9&»@%@9%
Zgé.ogo(z)s) 324478, 8 ?557 &)2%7%1& 5. 1%%@5@0@%5 5380 18); (db:25L {28204 dhia2
ingér Ez'\a/goyl(r_{rz's?:)iA( tcl%ectzélyKdl)emml&ﬁn(d\)o)‘tﬂﬁ:ﬁﬁ)dent(d,ndea‘r%B;tsz)i 349&2 [s, s(dderJ(leE
+
29.98 (2t) 25638 Hzt —&953*2(%5031?%](8 f}13%4§g?7( JE?&&’# @'q%:éﬁl
(t); 36.91 ()4784463 (1); 58.27 (d); 50. 92 (s); 126. 76 (s); 130.20 (2d);
10 |
Example 40 »
3-(2,3-Dif|uoro-4-nonylbenzylamino)cyclopentane-_1 ,1-dicarboxylic acid ethyl ester .
13 C NMR : (CDCI3 + TFA; 100.61MHz; ppm)

15 14.35 (q); 14.74 (q); 23.33 (t); 29.52 ‘(t)’; 29.59 (t); 29.92 (1); 29.96 (t); 29.98.(1);
30"12 (®); 30.37 (); 32’53 (f); 33.73 (t); 37.21 (t); 44.73 (t); 58.80 (d); 59.98 (s);
63.73_(t); 116.53 [s, (d, J= 11.41 Hz)] 126.35 (d); 126.78 (d); 136.21 [s, (d J=
12.74 Hz)]: 149.44 [s, (dd, J1= 250. 60 Hz J2= 12.74 Hz)]; 150. 12 [s (dd, J1_—
f252.93 Hz; J2= 16.67 Hz]; 171.30 (s); 177.66 (s).

20
Example 41
3,-(4¥Nonyl—benzylamino)cyclopentane-1 ,1-dicarboxylic acid isobuityl ester

13 C NMR : (CDCI3 -+ TFA; 100.61MHz; ppm)

25 14.71.(q): 19.30 (2q); 23.35 (t); 28.27 (d); 29.72 (t); 29.96 (t); 30.01 (t); 30.13 (¥);
30.19 (t): 31.85 (t); 32.57 (t); 33.49 (t); 36.32 (t); 37.36 (t); 52.11 (t); 58.69 (d);
59.86 (s); 74.06 (t); 127.68 (s); 130.12 (2d); 130.38 (2d); 146.74 (s); 172.03 (s);
177.94 (s).

30



130.29 (2d); 146.50 (s); 175.92 (s); 176.90 (s) Exanple 37 15

3-[ Cycl opropyl - (4- nonyl benzyl ) am no] cycl opent ane-1, | -di carboxylic acid 13
C NWVR : (WbBMeid314800. 61 MHz; ppn) 5.18 (2t); 13.95 (q) pc2aBiods/(isp13 27. 30
(t); 28.64 (t); 28.70 (t); 28.86 (t); 28.98 (t); 30.43 (t); 30.82 (t); -
31.29 (t); 34.86 (t); 35.35 (t); 35.51 (Q% 56.64 (t); 57.28 (s); 64.35
(d); 127.34 (s); 128.30 (2d); 131.63 (2d); 143.40 (s); 172.39 (s); 173.06
(s) 20 Exanple 38

3-[ (2- Fl uormxanp heﬁlylblphenyl 4- yInethyl)nethylanlno]cyclopentane 1, 1-

di car boxylic aC|d 25 13 C NWVR (CDCl 3 +TFA; 100. 61 MHz; 13.94 (q)
22.09 (t); 2BMethyl- ‘bnombsazx(l)ca}mnghﬁyeblo@njanesﬂ) 17d10%&bpxyt%ael¢ (t); 31.25
(t); 34. 8Qﬂﬁ@é%ﬁ 36.74 (q); 56.42 (t); 57.88 (s); 64.82 (d); 119.06 (d,
J=23.98 Hz) 93 (d, J=2.67 Hz); 128.61 (2d); 128.65 (d); 128.67 (d);
129. 05 (s J=13. 10 Hz); 130.78 (d J=3.48 Hz); 131.47 (s, J=8.18 Hz);

131. 69 % 142. 53 (@é@ 158. 67 g§4246 59 30 Hz); 172.22 (s); 172.89 (s)
WO 2006504346 MR §@r@@311% 81 BRI e 39

N (coar o PRk MY QR BB QF 2R ot 20 50 2B @, 301G ¢ ©

29.92 (t); 319796’[)( 311 26 @P.3884 t(2t); 36.583(a)t H7.1301)3H7(2Y (s); 152! 34 (1)1 64.04 (d);

11 a5 1 i2ride @ 2apd Clhgad (e 148 1 2410 PeBTe e ) 7T

149.52 [s, (dd, J 1- 254.38 Hz, -J2= 16.99 Hz)]: 150.11 [s, (dd', J1
245.07 Hz, J2= 10.33 Hz)]: 176.30 .(s); 177.31 (s). 10 Exanpl e. 40
10 Example 43

3-(4-Nonylbenzylamino)cyclopentane-1,1-dicarboxylic acid methyl ester

13 C NMR : (CDCI3; 100.61 MHz; ppm)

14.62 (q); 23.17 (t); 29.36 (t); 29.82 (t); 29.92 (t); 29.99 (t);:30.05 (t); 31.81 (t);
15 32.37 (1) 32.95 (t); 36.23 (t); 37.11 (t); 5046 (t); 53.63 (q); 56.89 (d); 59.69 (s):

127.69 (s); 129.66 (2d); 131.03 (2d); 145.04 (s); 171.94 (s); 175.01 (s)

Example 44

3-(4—Nonylbenzylamino)cyclopentane-1 1 -dicﬁarboxylic acid benzyl ester
20

13 C NMR : (CDCI3 +TFA;100.61 MHz; ppm)

14.69 (q); 23.35 (1); 29.71 (f); 29.96 (t); 30.00 (t); 30.12 (t): 30.19 (t); 31.84 (1);
32.57 (t); 33.49 (t); 36.31'(t)ﬁ 37.32 (t); 52.10 (t); 58.65 (d); 59.90 (br s); 69.65 (1);
126.55 (s); 128.99 (2d); 129.48 (2d); 129.68 (d); 130.14 (2d); 130.37 (2d); 134.88

25  (s); 146.74 (s); 171.55 (s); 178.24 (brs)

Example 45
3-[(2-Fluoro-4'-octylbiphenyl-4-yimethyl)amino]cyclopentane-1,1-dicarboxylic  acid
.ethyl ester

30



3-(2,3-Di fl uoro-4-nonyl benzyl am no) cycl opent ane- 1, 1-di car boxylic acid et hyl
ester 13 C NMR: (CDC13 + TFA;' 100.61 MHz; ppm) 15 14.35 (q); 14.74 (q);
23: 33 (t)wWo20065a31(4b); 29.59 (t); 29.92 (t); 29.96 (t); PETAB2005H03113B0. 12
(t); 30.37 (t); 32.53. (t); 33.73 (t); 37.21 (t); 44.73 (t); 58.80 (d);
59.98 (s); 63.73 (t); 116.53 [s, (d, J %L 41 Hz)]; 126.35 (d); 126.78 (d);
136.21 [s, (d J= 12.74 Hz)]; 149.44 [s, (dd, J1= 250.60 .Hz, , J2= 12.74
Hz)]; 150.12 [s, (dd, J1= 252.93 Hz, J2= 16.67 Hz]; 171.30 (s); 177.66

(s). 20 Exanpt fid - :ch@quqmglmtmngyﬂ)@m no) cycl opent ane 1, 1-di carboxylic
CDCl 3

acid isobutyl ester

(q): 19.30 1465; (q)zmdazz((tq) 238182(:) (29)51 ;étr) 298(8t§ 32@0@:6(0( tﬁm%ﬁ)o?ﬂ@ﬂ) f);

37 36 (1) BEOW 73 D061 B\ PR 50, e\, e SR TTof

(2d); 130.38g (a?éﬂ%j (dléﬁ;-ﬁé :Q&JoaHkZ]MQ:B 288(&1) 120172 92d): 429.30[24Qd2 006 843429
PCT/ 1 B2005/00311

3- [ Met h§l - HB)hdidp. %Iﬁ&)ﬁd) d@rﬁ(ﬂ 43 @7obeht kedd [s (di d&rbask P daki 1B1-87 Hyh

(1) 26, 57 102700 iy B T o R e Yoo PR T Hlb My T R840 )

31.26 (t); 34.84 (2t): 36.58 (q): 57 13 (t): 57.98 (s): 61.31 (t) 64. 04
(d): 127.25 (s): 128.55 (2d): 131.34 (2d): 143.68 (s) 171.24 (s): 171.68
(s) 10 Exam¥e& 8 48- (4- Nony| benzyl ani no) cycl opentane-1, 1 -di carboxyl i ¢

S0 TEL Y ) B e agalond s (1)
10 13 C NMR : (CDCI3 +TFA; 100.61 MHz; ppm) -
14.72 (q); 23.37 (t); 29.63 (t); 29.97 (t); 30.09 (t); 30.17 (t); 32.09 (t); 32.59 (b);
33.52 (t); 36.41 (t); 37.37 (t); 51.35 (t); 58.97 (d); 60.02 (s); 118.08 [d (d, JC-F =
24.38 Hz)]; 126.26 (d); 129.43 (4d); 129.88 [s (d, JC-F = 7.59 Hz); 132.13 (s);
132.28 [s (d, JC-F =13.27 Hz)]; 132.69 [d (d, JC-F =3.17 Hz)]; 144.33 (s); 160.53 [
15 (d, JC-F = 251.02 Hz)]; 176.69 (s); 177.70 (s)

-Example 47
3-[Cyclop ropyl—(2-f|uoro-4'-heptylbiphenyl-4-ylmethyl)amino]cyclopentane—1 -
dicarboxylic acid |
20
13 C NMR : (DMSO-d6; 100.61 MHz; ppm)
6.23 (2t); 13.97 (q); 22.13 (t); 28.08 (t); 28.59 (t); 28.71 (t); 30.85:(t); 30.93 (1);
31.29 (1); 34.87 (t); 35.34 (d); 36.01 (t); 56.17 (t); 57.35 (s), 64.16 (d); 117.68 (d);‘
126.73 (d);. 127.83 (s); 128.57 (2d); 128.61 (2d, J = 2.90 Hz); 130.25 [d (d, JC-F
25 =3.26 Hz); 132.07 (2s); 142.23 (s); 168.73 [s (d, JC-F = 246 06 Hz)]; 173.03 (s);
173.46 (s)

Example 48
3-(4-Nonylbenzylamino)cyclopentane-1,1-dicarboxylic acid isopropylester
30



15 32.37 (t); 32.95 (t); 36.23 (t); 37.11 (t); 50.46 (t); 53.63 (q); 56.89
(d); 59.69 (s); 127.69 (s); 129.66 (2d); 131.03 (2d); 145.04 (s); 171.94
(s); 175.W0 2(e)o4B¢anpl e’ 44 3- (4- Nonyl benzyl am no) cycl opemtpres/d)3113

-di carboxylic acid benzyl ester 20 13 C NVMR (CDClI3 +TFA; 100.61 MHz; ppm
14.69 (q); 23.35 (t); '29.71 (t); 29.96 (4); 30.00 (t); 30.12 (t); 30.19
(t); 31.84 (t); 32.57 (t); 33.49 (t); 36.31. (t); 37.32 (t); 52.10 (t);
58.65 (d); 59.90 (br s); 69.65 (t); 126.55 (s); 128.99 (2d); 129.48 (2d);

129. 68 (d : _ : . _ ; _
(%) 173(3 )2 4131§g}1|%1§(@bm313€rﬁ7 1008 1MAB4p8R) 25 (s); 146.74 (s); 171.55

anpl e
3-[ (2- Fl uorbt. 20 (q)t31.68 plagn31.79- (mbn%isﬁw (BN o8 1) c RO (in29.891(i Xkt bdRy | i

c acid l_e 6/.04 5/
(coa1 3 1003817 N ST 2288 (%) 3587 85 58 O3 e, sdpeiocpp e
g t7 ); 043?t ;33 9 %(§}(3t7§3295§3}1)401326d§4 (é)t )130 @@&b (1t3)o 85322&9 1%1?)8678 3171(58 Ss& i
= 24. 0352)]1781(25’(98 (d); 129.22 (2d) 129 32 [2d (d :JC F = 2. 42 5 Hz)]
130.82 [s (d, JCGF = 13.07 Hz); 131.32'[s (d, JCF =7.63 Hz)];. 131.97 (s,);
i%gg gdg; 143. 7;5 (Z); 160.11 [s (d, JCGF = 249.81 Hz)]; 171.38 (S);

S 6
3-[(2-Fl uoro@zﬁ ocfayl bi phenyl - 4-yl met hyl ) am no] cycl opent ane- 1,
- di car boxy!3~2,adPifluormp4 I@n@i?/ |y %‘mﬂﬂ%‘cal@“%'cm?e@ﬁ@ﬂ? capboyylicy) ;
23.37 (t); 29, 6% érg)e 29.97 (t); 30 09 (t); 30.17 (t); 32.09 (t); 32.59
(t); 33. 523 5 (t); 37.37 (t); 51.35 (t); 58.97 (d); 60.02 (s);
118. 08 q|pd (d JC F = 24.38 Hz)]; 126.26 (d); 129.43 (4d); 129.88 [s (d

JCF =7.59 Hz): 132 13 d, JCF =13.27 H 32.69 [d (d,
JCF =3.17 wpiNMBm@gCEas%Tngm@@spLa (ppm) )11 [d(

14.58 (q); 23.37 (t); 28.24 (q); 29.56 (f); 29.64 (t); 30.01 (t); 30.03 (2t); 30.19 (t);
30.42 (t); 32.61 (t); 35.85 (t); 37.31 (t); 45.47 (t); 59.40 (d); 59.94 (s); 116.12 [s, (d,
J= 11.37 Hz)]; 126.38 (d); 126.93 (d); 136.91 [s, (d, J= 12.85 Hz)]; 149.68 [s, (dd,

15 J1= 242.17 Hz, J2= 4.26 Hz)]; 150.27 [s, (dd, J1= 247.51 Hz, J2= 12.65 Hz)];
173.11.(s); 178.75 (s)

Example 50
.3-(2,3-Difluoro-4-nonylbenzylamino)-1-methylcarbamoylcyclopentane  carboxylic

20 acid —Isomer B

13 C NMR : (CDCI3 + TFA); 100.61MHz; ppm)

14.59 (q); 23.35 (); 28.32 (q); 29.53 (t); 30.01 (3t); 30.17 (t); 30.38 (2t); 32.59 (1)

37.37 (t); 37.83 (t); 44.96 (1); 59.44 (d); 59.93 (s); 116.28 [s, (d, J= 10.48 Hz)];
25 126.37 (d); 126.90 (d); 136.09 [s, (d, J= 12.37 Hz)]; 149.64 [s, (dd, J1= 250.66 Hz,

J2= 13.58 Hz)]; 150.26 [s, (dd,.J1= 250.88 Hz, J2= 16.55 Hz)]; 174.80 (s); 177.67

(s)

Example 51
30  3-(4-Nonylbenzylamino)-1-propylcarbamoylcyclopentanecarboxylic acid — Isomer A



15 (d, JCGF = 251.02 Hz)]; 176.69 (s); 177.70 (s) Exanple 47

3-[ Cycl opropyl - (2-fuoro-4'-heptyl bi phenyl -4-yl net hyl ) am no] cycl opentane-1,1
- di car bowgl2n@/asidd 20 13 C NVR (DVSO d6; 100. 61 MHz; ppmiBBo0RB031(2t) ;
13.97 (q); 22.13 (t); 28.08 (t); 28.59 (t); 28.71 (t); 30.85-.(t); 30.93
(t); 31.29 (t); 34.87 (t); 35.34 (d); 36,01 (t); 56.17 (t); 57.35 (s);
,64.16 (d); 117.68 (d); 126.73 (d);.127.%33 (s); 128.57 (2d); 128.61 (2d, J
= 2.90 Hz); 1,30.25 [d (d, JCF 25 =3.26 Hz); 132.07 (2s);,142.23 (s);

158.73.[s (’PIB iR © (52[2@3015#;;\.)1@0'@;:1\”95; éﬁ)ﬂ%oxln- 46, (s) Exanple 48

3- (4- Nonyl benzyl'am n ycl opent ane- 1, 1-di car ylic acid isopropylester 30
WD 2006/ 043111198 REY,/ 14886QG); XBI13t); 23.3B (1T 2884 (CBCIER (2tTFR30.1400); 630.22-£1),

ARG A O i N O
(1521 18 '(Zd)é;é-?%é.é’@@??%?s’ﬁ@?-%% (%@} 513(1)?% @?’%’?}6}75? )ﬁg?% %Sizﬁ@%@?e 49

3-(2, 3-Bi fl uoro-4-nonyl benzyl am no) - 1- et hyl car banoyl cycl opent ane
carboxylic _acid - 2%somsr A 10 13 CNMR (CDCI3 + TFA); 100.61 MHz; ppm
14.58 (q); 2@MPleR3 . 28 .24 (q); 29.56 (t); 29.64 (t): 30.01 (t): 30.03

5. 40 (dj; Beripryiierifiohing)- $oropyibhmaniy pididntarebaifoliicade - oEl B
(d): 136.91'[s, (d, J= 12.85 Hz)]: 149.68 [s, (dd, -
13 C NMR : (CDCI3 +TFA; 100.61 MHz; ppm)
10 11.40 (q); 14.61 (q); 22.49 (t); 23.35 (t); 30.02 (2t); 30.15 (t); 30.22 (); 30.62 (t);
31.88 (t); 32.60 (t); 36.33 (t); 37.49 (t); 37.92 (t); 43.75 (t); 51.92 (t); 59.34 (d);

59.50 (s); 126.77 (s); 130.36 (2d); 130.43 (2d); 146.76 (s); 174.03 (s); 177.99 (s)

Example 53
15 ‘3—'(4-DecyI72,3-difludrobenzylamino)cyclopentane—1 ,1-dicarboxylic acid

13 C NMR : (CDCI3 +TFA; 100.61 MHz; ppm)

14:64 (g); 23.39 (t); 29.56 (t); 29.61 (t); 29.99 (t); 30.03 (t); 30.05 (t); 30.23 (t);

30.32 (1), 30.41 (t); 32.63 (t); 33.43 (t); 37.40 (t); 45.57 (t); 59.31 (d); 59.90 (s);
20 116.07 [s (d), JC-F =11.58 Hz]; 126.1 [d (d), JC-F = 2.67 Hz); 127.02 [d (d), JC-F

=3.9 Hz); 137.01 [s (d), JC-F =12.93 Hz); 149.67 [s (dd), J1 C-F =249.05 Hz, J2 C-

F-= 11.27 Hz); 150.2 [s (dd), J1 C-F =249.11 Hz, J2 C-F =14.24 Hz]; 176.81 (s);

177.79 (s) |

25  Example 54
3-(4-Decylbenzylamino)-1-methylcarbamoylcyclopentanecarboxylic acid — Isomer A

13 C NMR : (CDCI3 +TFA, 100.61 MHz; ppm)



15 J1= 242.17 Hz, J2= 4.26 Hz)]; 150.27 [s, (dd, J1= 247.51 Hz, J2= 12.65
Hz)]; 173.11 (s); 178.75 (s) Exanple 50 .

3- (2, 3- Diwbuosan4dr4ponyl benzyl am no) - 1- et hyl car banoy!| cyecopBrinsmes113
carboxylic 20 acid - Isoner B 13 C NMR (CDCI3 + TFA); 100.61 MHz; ppm
14.59 (q); 23.35 (t); 28.32 (q); 29.53 (4() 30.01 (3t); 30.17 (t); 30.38
(2t); 32.59 (t); 37.37 (t); 37.83 (t); 96 (t); 59.44 (d); 59.93 (s);
116.28 [s, (d, J= 10.48 Hz)]; 25 126.37 (d); 126.90 (d);'136.09 [s, (d, J=

%213722(23) ]8814|14§§ <§§ i§4o((@)d 283310' (8}5227%55% F@); 3@)236 ]/-1% 36, 0'82@ 30159 l%g 3&5333038941

3- (4- Nonyl tiﬁha@|(am3ﬁc92 1t pBa@a (i)a,rb’éﬁﬁy(]t)ni Spdiit ﬁﬁeﬁfal(ﬁ)pﬁgmk(thc%igil (d);

o ppm) | PE 49 Wy 2008 (66 (4509353088 (28 5 o1 Nz H el T ¢

(2t); 30.14 (t); 30.22 (t); 31.88 (t); 32.59 (t); 35.81 (t); 36.33 (t);
37.27 (t): 43.58 (tg1 52.05 (t): 58.61 (d): 59.89 (s): 126.59 (s); 130.34
(2d): 130. &xamele;55146. 78 (s); 172.36 (s); 178.39 (s) 5 Exanple 52

3-(4- Nonyl C

3 Ny e AR R Y BB SR ARSI S B,
22.49 (t); 23.35 (t); 30.02 (2t); 30 15 (t): 30.22 (t): 30.62 (t); 31.88
(t); 32.60 (3% 36.336 %37 49 37.92 (t); 43.75 (t); 51.92 (t);
59. 34 (d); 136.MdR (DG WN%@ 613@*3@%) 130. 43 (2d); 146.76 (s);

174. 03 . }

L L psey 1480 @ d%as (B AHE (D 300212030, 13.401 3025 (1:30-39,40) 2978, (1)

13 C NYR (33087 3t):+ BBEAO wosmzl\m 37p9m ; 38, 16 1); 52.15 (t); 59.33 (d) 59.62 (s);
' 126.73 (s); 130.38 (2d); 130.56 (2d); 146.77 (s); 174.89 (s); 177.78 (s)

Example 56
' 1-Ethylcarbamoyl-3—(4¥nonylbenzylamino)cyclopehtanecarboxylic acid — Isomer A

15

13 C NMR : (CDCI3 + TFA); 100.61MHz; ppm)

14.01 (q); 14.58 (q); 23.40 (t); 29.70 (t); 30.07 (t); 30.09 (); 30.20 (t); 30.28 (t);

31.94 (t); 32.66 (t); 35.81 (t); 36.38 (t); 37.11 (t); 37.29 (1); 52.35 (t); 58.92 (s);

59.95 (d); 126.55 (s); 130.40 (2d); 130.48 (2d); 147.11 (s); 172.34 (s); 178.92 (s).
20 .

Example 57

1-Ethylcarbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid — Isomer B

13 C NMR : (CDCI3 + TFA); 100.61MHz; ppm)

25  14.09 (q); 14.69 (q); 23.34 (1); 30.00 (2t); 30.12 (t); 30.19 (t); 30.39 (t); 31.86 (1);
32.57 (t); 36.31 (f); 36.90 (t); 37.19 (t); 37.76 (t); 51.54 (t); 59.20 (s); 59.25 (d);
126.88 (s); 130.23 (2d); 130.42 (2d); 146.44 (s); 173.76 (s); 177.44 (s).

30



14:64 (q); 23.39 (t); 29.56 (t); 29.61 (t); 29.99 (t); 30.03 (t); 30.05
(t); 30.23 (t); 30.32 (t);.. 30.41 (t); 32.63 (t); 33.43 (t); 37.40 '(t);
45.57 (t)wo20063H314d) ; 59.90 (s); 20 116.07 [s (d), JC PcrAR20B8003itm3] ; 126. 1
[d (d), JCGF = 2.67 Hz); 127.02 [d (d), JCGF =3.9 Hz); 137.01 [s (d), JCF
=12.93 Hz); 149.67 [s (dd), J1 CF =249.5 Hz, J2 C F= 11.27 Hz); 150.2 [s
(dd), J1 CGF =249.11 Hz, J2 CF =14.24 ; 176.81 (s); 177.79 (s) 25
Exanpl e 54 3-(4-Decyl benzyl ami no) - 1- met hyl car barmoyl cycl opent anecar boxyl i ¢
acid - |soprambBle 88 C NVR (CDClI 3 +TFA; 100.61 Mz; pprr) WO 2006/ 043149
PCT/ 1 B2005/ 003113 94 14.62 (q);, 23.40 (t); .28.30 ( 29.78 (t),; 30.06
(t); 30.081{sqpropyicabarngyl- -sgnylbynzy@@lrmqulype@t%ngga@pwh%@c'é6~ (t);
35.83 (t); %?0537 (t) 37.35 (t); 52.41 (t); 58.91 (d); 59.89 (s); 126.50
(s); 130.3§ 130.48 (2d); 147.07 (s); 173.18 (s); 178.66 (s) 5 Exanple
5;5 3-(4- IIB)emiggbgﬁgylmm@o) 1- met hyl car banoyl cycl opent anecar boxylic acid

-1 somer CDCl 3 +TFA; 100.61 WHz; ppm 14.60 (qg); 23.35 (t
28.62 (Y); (I\éb1)02-€r§t1)4( 30.13 (t); 30.25 (t); 30.30 (t); 30.78 (t); (10)
31.87 (t); 32.60 (t); 36.32 (t); 37.50 (t); 38.16 (t); 52.15 (t); 59.33
gcg; 5376§E(z)i3 126. I73 (s); 130.38 (2d); 130.56 (2d); 146.77 (s); 174.89

S x&mpld=Banpl e 56

1- Et hyl car banoy! nyl zyl t anecar box lic acid | somer
A 15 13 CT{WFOPE‘Q%{A@ 0WF£?‘P‘“§D%% M 038@03%”@?6%%{? xylie agid ) - 23. 40
(t); 29. 70|S%E.)e 1530 07 (t); 30.09 (t); 30.20 (t); 30.28. (t); 31.94 (t);
32.66 (t) ] (t); 36.38 (t); 37.11 (t); 37.29 (t); 52.35 (t); 58.92
(s); ©®.9Wakd Estaode): (s); 130.40 (2d); 130.48 (2d); 147.11 (s); 172.34

(s); 178. Qa\ﬂi%))+.= 4%q'fxarrpl e 57

Example 60
3-(4-Decyl-2,3-difluorobenzylamino)-1-methylcarbamoyi cyclopentanecarboxylic

15 acid — Isomer A

13 C NMR : (CDCI3 +TFA; 100.61 MHz; ppm) :
14.58 (9); 23.40 (t); 28.28 (q); 29.58 (t); 29.72 (t); 30.03 (1); 30.06 (t); 30.07 (t);
30.26 (b); 30.'34\' (t); 30.44 (t); 32.66 (t); 35.93 (t); 37.37 (t); 45.64 (1); 59.49 (d);

20 59.96 (s); 116.11 [s.(d), JC-F =11.28 Hz); 126.35 (d); 126.99 (d); 137.02 [s (d), JC-
'F =12.87 Hz); 149.73 [s (dd), J1 C-F =247.23 Hz, J2 C-F =9.56 Hz); 150.3 [s (dd),
J1C-F ‘=248.449 Hz, J2 C-F =13.06 Hz); 173.13 (s); 178.81 (s)

Example 61
25 [(2 3-Difluoro-4- nonylbenzyl)methylammo] -1-methylcarbamoylcyclopentane

carbo_xy-hc acid - lsomer A

13 C NMR : (CDCI3 + TFA); 100.61MHz; ppm)
14.72 (q); 23.33 (t); 28.12 (q); 28.85 (1); 29.14 (t); 29.56 (1), 29.97 (2t); 30.12 (1);
30 30.33 (t); 30.98 (t); 34.91 (t); 36.65 (t); 39.23 (a); 53.05 (t); 58.78 (s); 67.28 (d);



1- Et hyl car banoyl - 3- (4- nonyl benzyl am no) cycl opent anecar boxylic acid - |somner
B 13 C NWR (CDCI3 + TFA); 100.61 MHz; ppm) 25 14.09 (q); 14.69 (q); 23.34
(t); 30.0800(846)043130. 12 (t); 30.19 (t); 30.39 (t); 31.86PCTHIB2003R03513 (t);
36.31 (t); 36.90 (t); 37.19 (t); 37.76 (t); 51.54 (t); 59.20 (s); 59.25
(d); 126.88 (s); 130.23 (2d); 130.42 (2% 146. 44 (s); 173.76 (s); 177.44
(s). 30 WD 2006/ 043149 PCT/ | B2005/ 0031137795 Exanple 58

1- 1 sopr opyl car banoyl - 3- (4- nonyl benzyl am no) cycl opent anecar boxylic acid -

| A d 5 1 =
soner A Myggy. %fﬁ% @DJ&)381 Hﬁ}\"“féng*% @$11%7. 6E><@5rph@6 89 [s, (d, J= 12.88 Hz)];

1- I sopropyl car 3-(4-non | am nolI pent anecaf boxylic acid -
| somer B 10140ES[Y, I:Ekll-r Jr‘h?c@)Q 24(HE1»)2|= 12 431k Zlf/ 1@@&5@[5‘& (dd, J1= 250.25 Hz, J2=

3- (4- Decyl 1- met hyl car banoy!

cyf:lopeﬁ%/aﬂéc‘g? g’éi] ?%%t}l@fylg%gj‘f@)sorren? A 13 CNWR : (CDCl 3 +TFA; 100. 61
Mz t&fr%%émf ot 3% £ Yol 28 (0): 29,58 (1): 29,72 (1) 30,03 (1);
30. 06(t) Gr (t): 30.34 (t): 30. 44“%) 32,69 St . 35.93
6!

(t):;' 37537 2&‘)6 (@536&2((1)) 3951@(415 331 ()2 8@5 (9b (6516 14.73(d)( Hy8.63 K
=11.28 Hz); 126.35 (d); 126.99 (d); 137.02 [s (d), JC F =12.87 Hz); 149.73
[s (dd), J1 CGF =247.23 Hz, J2 GF =9.56 Hz); 150.3 [s (dd), J1 GF

=248. 49 Hz ExdtndleB2=13. 06 Hz); 173.13 (s); 178.81 (s) Exanple 61 25

3-[(2, 3-Di fl uoro-4-nonyl benzyl ) met hyl am no] - 1- et hyl car banoyl cycl opent ane
3-[(2,3-Difluoro-4-nonylbenzyl)methylaming]-1-methylCarbamoylcyclopentane

carboxylic acid -lsomer B
10 Mass (ES+ mode):
(M+1)+ = 453.4

Example 63
3-[(4-Decylbenzyl)methylamino]cyclopentane-1,1-dicarboxylic acid
15
13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)
14.73 (q); 23.35 (t); 28.94 (t); 29.99 (21); 30.11 (t); 30.23 (t); 30.28 (t); 31.83 (1),
32.58 (1); 32.86 (1); 36.34 (t); 36.44 (t); 39.06 (q); 58.98 (s); 60.81 (t); 66.57 (d);
124.81 (s); 130.48 (2d); 131.38 (2d); 147.21 (s); 176.36 (2s) Each peaks marked in -
20  bold showed another peak of same intensity

Example 64
3-(4-Nonylbenzylamino)cyclopentane-1,1-dicarboxylic acid butyl ester

25 13 C NMR : (CDCI3 + TFA; 100.61MHz; ppm)
14.05 (q); 14.71 (q); 19.55 (t); 23.35 (t); 29.72 (t); 29.96 (t); 30.01 (f); 30.12 ()
30.19 (t); 30.82 (t); 31.85 (t); 32.57 (t); 33.52 (t); 36.31 (1); 37.34 (t); 53.00 (t); 58.68
(d); 59.81 (s); 68.15.(t); 126.60 (s); 130.13 (2d); 130.37 (2d); 146.74 (s); 172.13 (s);
177.99 (s). '

30



carboxy-lic acid - Isonmer A 13 C NVR (CDClI3 + TFA); 100.61 MHz; ppm) 14.72
(q); 23.33 (t); 28.12 (q); 28.85 (t); 29.14 (t); 29.56 (t); 29.97 (2t);
30.12 (t)wo 28@/@681483 (t); 30.98 (t); 34.91 (t); 36.65 (rrBdo2so3iy; 53.05
(t); 58.78, (s); 67.28 (d); WD 2006/043149 PCT/1B2005/003113 96 114.52 [s,
(d, J= 3.81 Hz); 126.83. (d); 127.61 (d); _136.81 [s, (d, J= 12.88 Hz)];
149.69 [s, dd, Jl1= 249.24 Hz, J2= 12.04 I—% 150.55 [s, (dd, J1= 250.25 Hz,
J2= 13.81 Hz)]; 173.37 (s); 176.47 (s). Extra set of peaks are as foll ows:
5 28.16 (q)E %ﬁ ?2 t); 39.49 (q); 53.21 (t); 58.95 (s); 67.64 (d); 114.73
(d): 176. 61X P R aml e 62 3-[(2,

3- Di f | uor o- Z(ANBHyISSIEY|anBbbydiepéntahet trelidayboxayiib amiy brofm/l epesit ane
carboxylic acid -lI'sonmer B 10%@2@(ES+ m)de) (I\/H)+ = 453.4 Exanple 63

3- [(4 Decyl benzyl ) met hyl ani no] cycl opent ane- -di carboxylic acid 15 13 C
(20): 30, 1077 )M (Bt FTERP o %)M%%@?S’) 2 82 5e (1) 5286 (1)
05419 1T s RS o, G0 9, 000 S,
20 bol a zholdbahiche SR0ETS a3 ot %@36&5 oGPl GBS hoPEE S, BT

2 08508 G SRR, RTIBSNG, habeh gRPasHIon g, 8 g gy 513

23.35 (t); ZEB.02(6)): 29.96 (t): 30.01 (t): 30 12 (t); 30 19 (t); 30 82

(t); 31.85 (t); 32.57 (t); 33.52 (t); 36.31 (t); 37.34 (t); 53.00 (t);
58. 68

10 Example 66
1-(3,4-Difluorophenyl carbamoyl)-3-(4-nonylbenzylamino)cyclopentane carboxylic

acid

13 C NMR : (CDCI3 + TFA); 100.61MHz; ppm)
15 14.66 (q); 23.36 (1); 30.02 (2f); 30.15 (t); 30.22 (t); 30.49 (t); 31.90 (t); 32.60 (t);'
36.34 (t); 37.42 (t); 37.84 (t); 51.77 (t); 59.55 (s); 59.97 (d); 112.83 (d, J= 21.32
Hz); 118.42 (d, J= 18.50 Hz); 119.11 (dd, J1= 6.23 Hz, J2= 3.74 Hz); 126.83 (s);
130.34 (2d); 130.26 (2d); 132.37 [s, (dd, J1= 8.27 Hz, J2= 3.40 Hz); 146.69 (s),
149.39 [s, (dd, J1= 249.10 Hz, J2= 12.57 Hz); 150.89 [s, (dd, J1= 249.35 Hz, J2=
20 13.49 Hz); 172.29 (s); 177.90 (s).

Example 67
3-[(2,3-Difluoro-4-nonylbenzyl)methylamino]cyclopentane-1,1 ~dicarboxylic acid

25 13 C NMR: (TFA + CDCI3; 100.61 MHz; ppm)
14.60 (q); 23.34 (1); 28.48 (t); 29.60 (t); 29.99 (2t); 30.16 (t); 30.37 (t); 32.57 (1);
32.86 (1); 35.86 (1); 36.45 (t); 39.34 (q); 53.97 (t); 59.10 (s); 67.18 (d); 114.33 [s(d),
JC-F=13.90 Hz]; 127.14 (d); 127.18 (d); 137.59 [s(d), JC-F=12.95 Hz); 149.84
[s(dd), J1 C-F=248.87 Hz, J2 C-F=10.78 Hz], 150.56 [s(dd), J1 C-F=250.132 Hz,
30 J2 C-F=14.39 Hz]; 176.69 (2s)



(d); 59.81 (s); 68.15, (t); 126.60 (s); 130.13 (2d); 130.37 (2d); 146.74
(s); 172.13 (s); 177.99 (s). 30 WD 2006/ 043149 PCT/|1B2005/003113 97
Exanpl e 68020¢eA4biany| benzyl am nocycl opent ane- |, 1- di car bexyhBzoseosdi3pr opyl
ester 13 C NMR (CDCI3 +TFA; 100.61 MHz; ppm 5 10.94 (q); 14.76 (Qq);
22.44 (t); 23.32 (t); 29.90 (t); 29.97 (tQ 30.05 (t); 30.13 (t); 30.19
(t); 31.96 (t); 32.53 (t); 33.27 (t); é% (t); 37.11 (t); 50.22 (t);
56.70 (d); 60.06 (s); 68.22 (t); 127. 65 (s); 129.86 (2d); 131.08 (2d),
145. 36 (s);Extrdsdtiof(gdaks 176. 02 (s) 10 Exanple 66 1- (3 4-Di f | uor ophenyl

car banoyl ) - 3- é4 non Ibenzg am no) cycl opent ane car box acid 13 C NWVR
(OO0 3 s re6, 65 (D085 94 56 B 15 49 (BE59.29 (o5 8758 (d) 1148509); (1862 ). 15
(t); °30.22 (t) 30. 49 (t) 31 90 (t); 32.60 (t); 36.34 (t);.37.42 (t);
37.84 (t); 51.77 (t); 59.55 (s); 59.97 (d); 112.83 (d, J= 21.32 Hz);
118.42. (d,Exmple.é® Hz); 119.11 (dd, Jl 6.23 Hz, J2= 3.74 Hz); 126.83
(s); 130. 34‘42d) 130.26 (2d); 132.37 [s, (dd, J1= 8. 27 Hz, J2= 3.40 FEG
146. 69 Qs) ;3-(4hgcyl2, Psd'ﬂ('a@beﬂlzvla”m@ci@iopﬁntam24 1digaropxylic 13¢idgdserropytid
J1= 249.35 tgz.. 12- 20 13.49 Hz); 172.29 (s); 177.90 (s). Exanple 67

3-[(2, 3-Di fTuoro-4-nonyl benzyl ) met hyl am no] cycl opent ane- 1, 1- di car boxylic
acid 25 13 C NMR (TFA + CDCl 3; 100.61 MHz; ppn) 14.60 (q) 23.34 (t);

5000, @t Bl L0 (3 (7

16 Fono o8 W52 1 GG Ry L4 G 23200y, 2556 36 8k (5 2098l B0t (s

[ s(dd),10J1 30.852508032 (B230.33 (1); 30.42 (1); 32.64 (1); 33.77 (t): 37.44 (t); 45, 55 (t); 59.42
(d); 60.13 (s); 73.56 (d); 110.90 (s); 126.16 [d (d), JC-F=2.96 Hz]; 126.99 (d):
136.95 [s (d), JC-F=12.95 Hz]; 149.68 [s (dd), J1 C-F=248.914 Hz, J2 C-F=11.03
Hz]; 150.22 [s (dd), J1 C-F =248.998 Hz, J2 C-F=14.16 Hz]; 172.26 (s); 178.86 (s)

15 Example 69

3-(4-Decylbenzylamino)cyclopentane-1,1-dicarboxylic acid isopropyl ester

13 C NMR : (TFA + CDCI3; 100.61 MHz; ppm)

14.70 (q); 21.72 (q); 21.75 (q); 23.37 (t); 29.74 (t); 29.98 (f); 30.02 (t); 30.13 ()
20 30.24 (f); 30.31 (t); 31.87 (t); 32.60 (t); 33.57 (t); 36.32 (t); 37.35 (t); 52.15 (t): 58.75

(d); 59.87 (s); 72.88 (d); 126.58 (s); 130.14 (2d); 130.40 (2d); 146.80 (s): 171.81

(s); 206.01 (s)

Example 70
25  3-[(2-Fluoro-4’-heptylbiphenyl-4-ylmethyl)amino]-1-methylcarbamoyl-

cyclopentanecarboxylic acid — Isomer A

13 C NMR : (CDCI3 + TFA; 100.61MHz; ppm)
14.58 (q); 23.42 (1); 28.25 (q); 29.74 (f); 29.98 (t); 30.13 (1); 32.19 (f); 32.62 (t);
30 35.81 (t); 36.50 (t); 37.32 (t); 51.67(t); 59.28 (d); 59.97 (s); 118.30 (d, J= 24.57 Hz);



30 J2 CF=14.39 Hz]; 176.69 (2s) WO 2006/ 043149 PCT/|B2005/003113 98

Extra set of peaks 28.93 (t); 32.94 (t); 39.59 (q); 54.29 (t); 59.25 (s);
67.39 (d)wolieb0a5140s); 137.62 (s) Exanple 68 5 3-(4- DeegirAR2085/003113

i fl uorobenzyl am no)cycl opentane-1,1-di carboxylic acid isopropyl ester 13 C
NVR: (TFA + CDClI 3; 100.61 MHz; ppm) 14.62 (q); 21.61 (q); 21.64 (q); 23.39
(t); 29.56 (t); 29.69 (t); 29.99 (t); 307704 (t); 10 30.05 (t); 30.23 (t);
30.33 (t); 30.42 (t); 32.64 (t); 33.77 (t); 37.44 (t); 45.55 (t); 59.42

(o) ] 136 553 (g A0 Hel P B geto o 0 le, (R E7 g1 1020 .29

C- F=11.03 2
172, 26 (9) (dy'ﬁ%z ggfh(ss@ Ls: (3la), sz] 13086 [5248, $98.8% Hz)P 124560 4s)1 66075 (s,

3- (4- DecylJb%ﬁﬁ?l%rﬂﬂﬁb)ﬂ?@%f@én%@“s)l di carboxylic acid isopropyl ester

13 C NVR (TFA + CDCI 3; 100.61 MHz; ppm) 14.70 (q); 21.72 (q); 21.75 (q);
23.37 (t): 29.74 (t): 29.98 (t):.30.02 (t): 30.13 (t): 20 30.24 (t): 30.31
(t): 3% 875(@,)1 |e’32160 (t); 33.57 (t); 36.32 (t): 37.35 (t): 52.15 (t):

58. 75 d); :
296, 80 (<) St pepty iR on 4 Wl At BethycdrbiioyieySiopentaHe-
3-[(2-Fl uo%]%r}é?(){)loxy léjl b’sghﬁ}yé 4-yl met hyl ) am no] - 1- net hyl car banoyl -

cycl opent a 'c acl | somer A 13 C NVR (CDCI3 + TFA; 100.61 Mz,
ppm 14.58 (q); 23.42 (t); 28.25 (q); 29.74 (t); 29.98 (t); 30.13 (t);

?3) 195&%71%%‘) F%h (@@ﬁ%ﬁ?ﬁﬁeh&ééw@@ BOB) 2bo6i 04314 PCTT 1 BOOOS] 003115
99 10 14.70 (q); 23.34 (t); 28.15 (q); 29.86 (t); 30.02 (t); 30.53 (t); 32.08 (t); 32.50 (b);
36.39 (t); 37.33 (t); 37.77 (t); 50.71 (t); 59.08 (d); 59.73 (s); 118.22 (d, J= 24.44
'Hz); 126.43 (d, J= 3.21 Hz); 129.40 (3d); 129.42 (d); 130.35 [s, (d, J=7.77 Hz)];
'131 96 [s, (d, J= 13.34 Hz)]; 132.27 (d); 132.53 [s, (d, J= 3.93 Hz)] 144.21 (s),
160.49 [s, (d, J= 251.52 Hz)]; 174.90 (s); 176.67 (s).
15
Example 72
3-(4-Decylbenzylamino)cyclopentane-1,1-dicarboxylic acid enantiomer A

13 CNMR : (TFA+CDCI3; 100.61MHz; ppm)

20 14.66 (q); 23.38 (t); 29.68 (t); 30.00 (t); 30.04 (t); 30.14 (f); 30.27 (t); 30.33 ®);
31.87 (t); 32.62 (t); 33.42 (t); 36.34 (t); 37.39 (t); 52.32 (t); 58.75 (d); 59.78 (s);
126.43 (s); 130.12 (2d); 130.48 (2d); 147.03 (s); 176.71 (s); 177.53 (s)

Example 73
25  3-(4-Decylbenzylamino)cyclopentane-1,1-dicarboxylic acid enantiomer B

13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)

14.65 (q); 23.39 (t); 29.67 (t); 30.01 (); 30.05 (t); 30.15 (t); 30.28 (t); 30.34 (t);

31.89 (t); 32.63 (); 33.37 (t); 36.34 (t); 37.38 (t); 52.36 (t); 58.75 (d); 59.76 (s);
30 12641 (s); 130.12 (2d); 130.50 (2d); 147.09 (s); 176.82 (s); 177.59 (s)



126.43 (d, J= 3.20 Hz); 129.51 (d); 129.56 (3d); 129.81 [s, (d, J= 7.67
Hz)]; 132.23 (d); 132.66 [s, (d, J= 13.34 Hz)]; 132.86 [s, (d, J= 3.88
Hz,)]; 1M08006m}149160.75 (s, J= 251.03 Hz); 173.22 (SPCTABBOSB03(E). 5
Exanple 71

3-[(2-Fluro-4'-heptyl bi phenyl - 4-yl net hyl )l 1 no] - 1- met hyl car banoyl cycl opent a
ne- carboxylic acid - Isonmer B 13 C NVR |3 + TFA; 100.61 WMHz; ppm 10
14.70 (q); 23.34 (t); 28.15 (q); 29.86 (t); 30.02 (t); 30.53 (t); 32.08
(t); 32.50 (t); 36.39 (t); 37.33 (t); 37.77 (t); 50.71 (t); 59.08 (d);
59.73 (s); .118.22 (d, J= 24.44 Hz); 126.43 (d, J= 3.21 Hz); 129.40 (3d);
129. 42 (d) ;Exeppley4s, (d, J=7.77 Hz)]; 131.96 [s, (d, J= 13.34 Hz)],;

251 52 b LR FeovioR e mety iy clppentans-1; dicafbosfe i

3- (4- Decyl benzyl am no) cycl opent ane-1, 1-di carboxylic acid enantiomer A 13 C
NVR: ( TFA+CDCl 3; 100. 61MHz; ppm) 20 14.66 (q); 23.38 (t); 29.68 (t); 30.00
(t); 30504 13 TC;NER 1DONSPIER01EE6IMHzZ; BOB3 (t); 31.87 (t); 32.62 (t);

03 150 et o i ks (2038 60 80 B, 850
73 25 3-(4 | - - " - i j70mer B
13 2 R G L y pemiany, o go by gy e dughaniny
30.01 (t); 130.256()t 12690.(s5 1(&0)47'(;8; 281683)(d);3thB11 (3)) 17638. 6% 175.82%9). 63

t); 33.37 (t); 3 4 (t); 37.38 (t); 52.36 (t); 58.75 (d); 59.76 (s); 30
(1223“41 (s) ;éﬁwlfgizé X ) 130. 50 ((ng . 147. 09(()3) . 176. 8(2 %s) . 177. (59) (s) WO

2006/ 048143 REIEHIBFLAT MY Rddybenk e@ﬁﬂ-‘ﬁ%iﬁo}lﬂfclo entane-1,1-dicarboxylic acid
3-1(3-Chl or 0R4- decyl oxyc?{lglen)%)l )(?rgrtnhyl ) am no] - cygl opent ane-1, 1- diycar boxylic
acid

13 C NMR : (DMSO0d6); 100.61MHz; ppm)

13.97 (q); 22.14 (t); 25.44 (t); 28.44 (t); 28.50 (t); 28.66 (t); 28.71 (t); 28.98 (t);

31.30 (t); 34.40 (t); 34.44 (1); 36.88 (q); 55.47 (s); 56.93 (i); 66.56 (d); 68.65 (t);
15 113.60 (d); 121.31 (d); 125.46 (s); 131.85 (d); 139.22 (s); 154.26 (s); 176.43 (s);

176.80 (s).

Example 76
1-Dimethylcarbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid
20 | A
13 C NMR ; (CDCI3 + TFA; 100.61MHz; ppm)
14.63 (q); 23.36 (t); 30.02 (2t); 30.14 (2t); 30.22 (t); 31.89 (1); 32.60 (t); 33.43 (});
36.34 (1); 38.55 (q); 39.25 (q); 40.19 (t); 52.13 (t); 58.18 (d); 59.90 (s); 126.70 (s);
130.35 (2d); 130.52 (2d); 146.68 (s); 172.66 (s); 177.71 (s)
25 ’
"Example 77
1-Ethylcarbamoyl-3-(4-octylbenzylamino)cyclopentanecarboxylic acid -lsomer A

13 C NMR : (CDCI3 + TFA): 100.61MHz; ppm)



5 13 C NV\R (DwVsQd6); 100.61 MHz; ppm 13.91 (q); 22.07 (t); 25.39 (t);
28.45 (2t); 28.66 (2t); 28.90 (t); 28.96 (t); 31.28 (t); 34.42 (t); 36.99
(t); 37.490(006/0456942 (t); 56.98 (s); 66.52 (d); 68.61 eCXIBHIGT13d);
121.26 (s); 126.00 (s); 130.47 (d); 131.63 (d); 154.11 (s); 176.43 (s);
176.82 (s) Example 75 10 1

3-[ (3-Chl or o- 4- nonyl | oxybenzyl ) net hyl - anlﬂb]cyclopentane 1, 1-di carboxylic
acid 13 C NVMR (Dwvs(Qd6); 100.61 MHz; ppm 13.97 (q); 22.14 (t); 25.44 (t);

28.44 (t); )éqgé;t %"86? @6%7}347(1?8 ?%1(&)1 292@25%6 86)01 gé’rls@fﬂlo(@)\ 3136“6619

(t): 34.44 ( 66. 56

%g gg Edg :32.88. (91 3(5195? (ﬂ)zsﬁm (&)371)31@337(3@) (t) 152.382(1);s38. 8@5(41)269@9)(5)
S

1705 oty CIRBARSR 13080 G4 (291 ATl AR ATRER e acid 20

13 C NMR (CDCI3 + TFA; 100.61 MHz: ppn) 14.63 (q); 23.36 (t); 30.02 (2t);

30.14 (2t); 30.22 (t): 31.89 (t); 32.60 (t): 33.43 (t): 36.34 (t); 38.55

(q); 39525 Expmpkor89 (t); 52.13 (t); 58.18 (d); 59.90 (s); 126.70 (s);

et B e -2 f;n?'gsé %aw'néwﬁﬂﬁ%ﬁtaeéﬁrb%xﬁ% raCe i A

aci d -1sonmers & NR GADHBIS + GERS S0 pb% 61 Miz: ppn) WD 2006/ 043149
PCT/ | B2005/ 003113 101 14.16 (4); 14 61 23.34 (t) 29.81 (t): 29 92

(t); 30 Ol(t) 30.10 (t); 31.88 (t); 32 58(t) 35.99 (t); 36.34 (
?Za5"°’ 130, 4 P45 0T i papb 073930 {Epo Bflag oy %@Zﬁpééé%ﬁ*”o »
B - Et hyligar bzgrey ) 331 64q0t 37 38nDy BAB 1NQ); Gred D ae m1are ¢ s28|(Hy; 58c44i(s); | soner
126.77 (s); 130.35 (4d); 146.69 (s); 173.86 (s); 177.67 (s).
Another set of peak observed at-
14.14 (q); 30.09 (t); 30.60 (t); 36.90 (t); 37.67 (t); 51.68 (1); 59.05 (d); 126.83 (s);
146.61 (s); 173.86 (s); 174.24 (s). :
15
Example 79
1-Methylcérbamoyl-3-(4-octylbenzylamino)cyclopentanecarboxylic acid — Isomer A

13 C NMR : (CDCI3 + TFA); 100.61MHz; ppm)

20 14.63 (q); 23.34 (1); 28.20 (q); 29.63 (t); 29.92 (t); 30.01 (t); 30.09 (t); 31.87 (t);
32.57 (t); 35.68 (t); 36.33 (t); 37.26 (t); 52.03 (t); 568.63 (d); 59.81 (s); 126.60 (s);
130.35 (2d); 130.40 (2d); 146.79 (s); 173.13 (s); 178.14 (s).

Example 80
25  1-Methylcarbamoyl-3-(4-octylbenzylamino)cyclopentanecarboxylic acid - [somer B

13 ¢ NMR : (CDCI3 + TFA); 100.61MHz; ppm)

14.63 (q); 23.33 (t); 28.28 (g); 29.91 (1); 30.01 (t); 30.09 (t); 30.43 (t); 31.87 (1);

32.57 (1), 36.33 (1); 37.12 (t); 37.80 (t); 51.69 (t); 59.33 (d+s); 126.79 (s); 130.32
30 (2d); 130.38 (2d); 146.67 (s); 174.75 (s); 177.55 (s).



13 CNWMR (CDCI3 + TFA); 100.61 MHz; ppm 14.01 (q); 14.63 (q); 23.33 (t);
29.91 (t); 30.00 (t); 30.56 (t); 31.86 (t); 32.56 (t); 10 36.32 (t); 37.04
(t); 37.380(2006/043i4961 (t); 37.83 (t); 51.78 (t); 59.26 EAX/IBHO5/MB1(:) ;
126.77 (s); 130.35 (4d); 146.69 (s); 173.86 (s); 177.67 (s). Another set of
peak observed at 14.14 (q); 30.09 (t); ?O 60 (t) 36.90 (t); 37.67 (t);
51.68 (t); 59.05 (d); 126.83 (s); 146.6 173.86 (s); 174.24 (s). 15
Exanpl e 79 1-M ethyl car barmoyl - 3- (4- octylbenzylanino)cyclopentanecarboxylic
acid - Isoqgéwég %ﬁ C NVR (CDCI3 + TFA); 100.61 MHz; ppm 20 14.63 (q);
23.34 (t) ); 29.63 (t); 29.92 (t); 30.01 (t); 30.09 (t); 31.87
(t); 32.5B- (4-a>cty%na§3|ammo)®aldpan(an)e,137dléﬁrb©v<yl:c saiddsoftropyl &se63 ( d) ;
59.81 (s); 126.60 (s): 130.35 (2d); 130.40 (2d); 146.79 (s); 173.13 (s);
178.14 (s). Example 80 25

somer B 13 R S TR O R 14, 63 (). 23 33 (1)
26,28 (a); @BOI)ALTBGNIZLIP: (2003(1) 2930 & 29)8§ cxé 25099 1)), 3038 &
130.32 30 Y1%H 15658 %235491&)5(%873%3?5 30 4 527%@ 7'3%0(@ 5’ &

2006/ 04314 id 031 | ©4S 1L
972“’6:? 49@5’1&? 130 Zégﬂd iﬁaem (ng 146.54 (s); 171,78 (s); 177.91 (s).

3-(4-octyl benzy m no)cyct opent ane di carboxylic acid i sopropyl ester
13 CNWR: (CDClI3 + TFA); 100.61 MHz; ppm 5 14.69 (q); 21.77 (q); 21.78
(q); 23. 33E§§2 29,72 (t); 29.89(t); 29.99 (t); 30.08 (t); 31.86 (t);
32.55 (t) mje ; 36.32 (t); 37.35 (t); 51.76 (t); 58.40 (d); 59.82

E:g 1@: g?-gggge&@@;%Ef(é:a%%ér?z%ﬁfeﬂﬁ@dwnﬂé;ﬁbléﬁeﬁtadé;+, 1—%%0@0;;?01&1. 78
13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)
1‘4.67‘(q); 23.35 (t); 28.40 (t); 29.58 (t); 29.98 (2t); 30.18 (1); 30.26 (t); 30.35, (t);
32.58 (t); 32.74 (t); 35.89 (t); 36.42 (t); 39.13 (9); 53.57 (t); 58.98 (s); 67.03 (d);
15  114.39 [s(d), JC-F=11.53 Hz]; 127.06 (d); 127.24 (d); 137.30 [s(d), JC-F=12.92
Hz); 149.76 [s(dd), J1 C-F=249.30 Hz, J2 C-F=11.79 Hz], 150.56 [s(dd), J1 C-
F=250.42 Hz, J2 C-F=14.18 Hz]; 176.29 (s); 176.43 (s)
Extra set of peaks .
28.84 (t); 32.76 (t); 39.36 (q); 53.84 (t); 59.13 (s); 67.25 (d); 114.51 (s); 137.34 (s)
20
Example 83
3-(4-Decyl-2,3-difluorobenzylamino)cyclopentane-1,1-dicarboxylic acid enantiomer B

13 C NMR : (CDCI3 +TFA; 100.61 MHz; ppm)
25 14.70 (q); 23.03 (t); 29.49 (t); 29.57 (t); 29.94 (1); 29.98 (2t); 30.18 (t); 30.26 (t);
30.36 (1) 32.57 (t); 33.63 (t); 37.24 (1) 45.13 (t); 59.01 (d); 59.81 (s); 116.28 [s (d),
JC-F =11.37 Hz]; 126.26 (d); 126.83 (d); 136.51 [s (d), JC-F =12.74 Hz); 149.52 [s
(dd), J1 C-F = 251.28 Hz, J2 C-F = 14.28 Hz); 150.13 [s (dd), J1 C-F =254.93 Hz,
J2 C-F =20.26 Hz]; 176.09 (s); 177.21 (s) |
30



10 3-[(4-Decyl -2, 3-di fl uorobe nzyl ) net hyl am no] cycl opent ane-

1, 1-dicarboxylic acid 13 C NVR (TFA+CDCl 3; 100.61 MHz; ppm 14.67 (q);
23.35 (t)wo2804Q31(4b); 29.58 (t); 29.98 (2t); 30.18 (t); rewaRBOS/D)311330. 35.
(t); 32.58 (t); 32.74 (t); 35.89 (t); 36.42 (t); 39.13 (q); 53.57 (t);
58.98 (s); 67.03 (d); 15 114.39 [s(d), - F=11. 53 Hz]; -127.06 (d); 127.24
(d); 137.30 [s(d), JCGF=12.92 Hz); 149.7 s(dd), J 1 CF=249.30 Hz, J2

C F=11.79 Hz], 150.56 [s(dd), J 1 G F=250.42 Hz, J2 C F=14.18 Hz]; 176.29

(s):; 176. 43]%)%3)1 Igﬁiza set of peaks 28.84 (t); 32.76 (t); 39.36 (q); 53.84
(t): 59.13 PEPS5 (d); 114.51 (s): 137.34 (s) 20 Exanple 83

3- (4- Decyl -2(8bdcyl2, Mﬁhbmﬁmmtﬁamm)mtdpeptameahMqalb@(ydjaab!dmahtomerﬂ
enantiomer B 13 C NVR (CDCl 3 +TFA; 100.61 MHz; ppm) 25 14.70 (q); 23.03
(t): 29.49 (t): 29.57 (t); 29.94 (t): 29.98 (2t): 30.18 (t): 30.26 (t):

09" 1Se S R g nie, ) L) 2500 (B, 2
(d) i C—gF 1Q7G4q};223 3349); £8.34 (1) (aa)46 (1)1 29.88 £2D5 809 (4, 3()229c(i)= 30.2 ('98
o 215(5)1 3%(%\%%\&3 é%@%é(ﬁ)gf’g’@%@nqgé%g&/ﬁgéﬁ@%ﬁég’ @x}%—%w%é 6 % (o)

3- (4-Decyl 4 t 1;
2 Do SO Ao0 o IR oo by O mmigatey mor

g f) ) 382(9t 34 (@d).; J129 Re& 2350 10 Mz, 98 @Bt 1385 Ugﬁi@f?f’; (ptdggd)g g f?((c; 5?(962)7 sz
(s); 116. 61 %2Q5'?a§1% 2 Hﬁgﬁ%@ @ ?z? §§£§6 30 (d); 126.66 (d): 136.08 [s

(d), JGyF=12.23 Hz); 149.47 [s. (dd), J1 GF = 250.10 Hz, J2 C-F = 13.65
Hz); 150.08 [s (dd), J1 C-F =251.262 Hz, J2 CGF =16.2 Hz]; 175.10 (s);
176.58 (s) Example 85

3-[(2-Fluoro-4'-heptylbiphenyl-4-yimethyl)amino]cyclopentane-1,1-dicarboxylic acid

enantiomer B

15 13 C NMR™ (CDCI3 +TFA: 100.61 MHz; ppm)
14.67 (q); 23.35 (t); 29.62 (t); 29.87 (f); 30.03 (t); 32.09 (f); 32.52 (t); 33.60 (1);
36.40 (1); 37.36 (1); 51.31 (t); 59.07 (d); 59.64 (s); 118.04 [d (d), JC-F = 24.48 Hz];
126.23 [d (d), JC-F = 2.9 Hz]; 129.45 (4d); 129.91 [s (d), JC-F = 7.69 Hz]; 132.16
(s); 132.32 [s (d), JC-F = 13.34 Hz]; 132.72 [d (d), JC-F =3.65 Hz]; 144.38 (s);
20  160.57 [s (d), JC-F = 250.66 Hz]; 176.12 (s); 177.17 (s)

Example 86
3-(4-Decylbenzylamino)cyclopentane-1,1-dicarboxylic acid ethyl ester — Isomer A

25 13 C NMR : (CDCI3 +TFA; 50.33MHz; ppm)
14.17 (q); 14.67 (q); 23.37 (1); 29.74 (#); 29.99 (t); 30.02 (t); 30.13 (t); 30.25 (1)
30.31 (t); 31.86 (f); 32.61 (1); 33.61 (t); 36.32 (t); 37.42 (t); 52.20 (t); 58.74 (d);
59.83 (s); 64.54 (t); 126.56 (s); 130.19 (2d); 130.42 (2d); 146.86 (s), 172.34 (s);
177.99 (s)

30



10 Exanple .85
3-[(2-Fluoro-4'-heptyl bi phenyl -4-yl met hyl ) am no] cycl opent ane- 1, 1-di car boxyl
ic acid woandsoasew B 15 13 C NVR-: (CDCl 3 +TFA; 100. 61 pitraB200p0931134. 67
(gq); 23.35 (t); 29.62 (t); 29.87 (t); 30.03 (t); 32.09 (t); 32.52 (t);
33.60 (t); 36.40 (t); 37.36 (t); 51. 31 6% 59. 07 (d) 59.64 (s); 118.04
[d (d), JCGF = 24.48 Hz]; 126.23 [d (d); " JCF = 2. 129. 45 (4d);
129 9%3[257(d) JCF = 7.69 Hz]; 132.16 (s); 132.32 [s (d), JC-F = 13.34
JC-F =3.65 Hz];.144.38 (s); 20 160.57 [s (d), JCF =
250 66 Hz] %x%%g?QS) 177.17 (s) Exarrpl e 3(36) Ls (d)
3- (4- Decyl Beqmmbamenzwaminmeynlapmtane -Wi-chearbeoylicacid ethyd estdr —elsoerer B
--"Isone 25 13 C NMR (CDCI 3 +TFA; 50.33MHz; ppnm) .14.17 (q); 14.67 (Qq);
23.37 (t); 29.74 (t); 29.99 (t); 30.02 (t); 30.13 (t); 30.25 (t); 30.31

(t); 31.86 4at ! 42 ()
58)74 (d): 1(0’%'\@% qhd%ﬁ*gﬁ%bﬁ%ﬁzﬂ‘gzggpﬁ% (t); (t) 52.20 (t):

. 130. 19 130. 42
146. 86 §s) 14172.(Q% ‘(4565 (a8 723.89 (D5 R9301 WD 29@@/ 0)43&019 F(@T/30322)d91 @bﬂ?lﬁ

104 Exanpl I I

ety (es?‘e’;s% 5 (et o WP EBRE YRRy AR 0353040 Rt el )
: q : 9 ok t 3

(175 50 3650 PhPOgF Ry 1240 GF 13040 A RS AR, TRTS. Sy T8 e

52.36 (t); 158.@B(x)d); 60.22 (s); "65.01 (t); 126.68 (s); 130.40 (2d);

130.51 (2d); 146.76 (s); 174.00 (s); 177.04 (s) 10 Exanple 88

3-[ (4- Decyl benzyl ) net hyl am no] cycl opent ane- 1, 1-di car boxyli.c acid ethyl

ester 190 Example 88
3-[(4-Decylbenzyl)methylamino]cyclopentane-1,1-dicarboxylic acid ethyl ester

13 C NMR : (CDCI3); 100.61MHz; ppm)
14.74 (q); 14.83 (q); 23.30 (1); 29.94 (2t); 30.10 (t); 30.18 (t); 30.24 (t); 30.57 (t);
15 31.92 (); 32.51 (t); 33.84 (t); 36.28 (t); 36.95 (t); 39.00 (q); 58.63 (t); 60.67 (s);
61.65 (t); 66.33 (d); 127.81 (s); 129.58 (2d); 131.71 (2d); 144.88 (s); 174.67 (s);
176.73 (s) <

Example 89
20  3-[(4-Decyl-2,3-difluorobenzyl)methylaminojeyclopentane-1,1-dicarboxylic acid

enan-tiomer B

13 C NMR : (DMSO-d6+CDCI3; 100.61 MHz; ppm)

13.74 (q); 22.02 (t): 28.00 (t); 28.62 (2t); 28.67 (2t); 28.89 (2t); 29.35 (t); 31.22 ();
25 33.05 (1) 37.16 (1); 38.35 (q); 51.21 (t); 56.65 (s); 65.87 (d); 121.68 (s); 124.63 (d);

125.93 (d); 131.17 [s (d), JC-F =12.15 Hz]; 148.04 [s (dd), J1 C-F =243.32 Hz, J2

C-F=9.84 Hz]; 148.67 [s (dd), J1 C-F =244.25 Hz, J2 C-F=9.42 Hz]; 174.99 (s);

175.30 (s)



13 C NMR (CDCI 3); 100.61 WMHz; ppn) 14.74 (q); 14.83 (q); 23.30 (t); 29.94
(2t); 30.10 (t); 30.128 (t); 30.24 (t); 30.57 (t); 15 31.92 (t); 32.51 (t);
33. 84 (t)wo260628314); 36.95 (t); 39.00 (qg); 58.63 (t); @©OTAB20059031161. 65
(t); 66.33 (d); 127.81 (s); 129.58 (2d); 131.71 (2d); 144.88 (s); 174.67
(s); 176.73 (s) Exanple 89 20

3-[(4-Decyl -2, 3-di fl uor obenzyl ) net hyl am llug)f] cycl opent ane- 1, 1-di car boxylic
acid enan-tioner B 13 C NMR (DVBO d6+CDCl 3; 100. 61 MHz; ppm) 13.74 (q);

22.02 (t); Sﬁg%anqr?e(éd 28.62 (2t); 28.67 (2t); 28.89 (2t); 29.35 (t); 31.22
(t); 253 37.16 (t); 38.35 (q); 51.21 (t); 56.65 (s); 65.87 (d);
121. 68 (s);3-K2D&ES/L0- dlﬂub%b@ﬁz&lmnetﬁlﬁlarﬂ]ﬁoﬂcg/c(a;b)e,nta]l@—FF,tdﬁ:aﬂﬁoﬂ'yltii: Aciti48. 04
[s (dd), J1 CF =243.32 Hz, J2 CF=9.84 Hz]; 148.67 [s (dd), J1 CGF

=244. 25 H ethyl esterenaptiomarB 174. 99 (s): 175.30 (s) 30 WD 2006/ 043149

PCT/ 1 B2005/ 003113 105 Exanple 90

3-[(4-Decyl -2, 3-di fl uor o- benzyl ) (net hyl ) am no] cycl opentane-1, 1

-di car b@xylﬁScCeMM(R @WMSO-dztE@DCédattd.ottiHB fpn)3 C NVR  ( DVSO- d6+CDCl 3;

28,73 (1); BRETAa1S S 24 9. 0 28 (o2 by Bre) o 28.48 T P e

37.41 1 4 7 -
(1 tzz 21 2@162% (gé 98, gCI@t) 1l 3@?’[)(@?155185@2]@7 4%)d); @%@?q)gtsh G%Z&)ag&%gg(?),
JGF = 12. $9.6&]0); 64351(4)[‘524(41@)@) J1124c13|[?e(ud)24@ %311451 H2]; 326.37 (d); $29.86] ;

19350 Co) IR 51 15705 Fzg? 148 4% (87aa) VAT = 24k 503 ¥ 2 CF 23480 by
3-[(4- Pgeyl4 58 (4 (dd)'OJPQﬂﬂEYiA)GT@S Mg, uardFod g oorentanetalis) 173z agpoxyl i c

acid enan-tiomer

Example 91
3-[(4-Decyl-2,3-difluorobenzyl)methyl-amino]cyclopentane-1,1-dicarboxylic acid
enan-tiomer A

15

| 13 C NMR : (DMSO-d6+CDCI3; 100.61 MHz; ppm)
14.16 (q); 22.63 (t); 28.82 (1); 29.21 (t); 29.25 (2t); 29.29 (1); 29.47 (t); 29.53 (1);
29.77 (1), 31.83 (t); 35.87 (t); 37.97 (t); 37.97 (q); 50.98 (t); 55.38 (s); 68.05 (d);
116.64 [s (d), JC-F=9.97 Hz]; 125.85 (d); 126.78 (d); 134.41 [s (d), JC-F =12.96

20  Hz]; 148.84 [s (dd), J1 C-F =247.35 Hz, J2 C-F=12.36 Hz]; 149.70 [s (dd), J1 C-F

=249.58 Hz, J2 C-F=13.85 Hz]; 177.40 (s); 179.57 (s) '

Example 92
3-[(4-Decyl-2,3-difluorobenzyl)methylamino]cyclopentane-1, 1-dicarboxylic acid

25  ethyl ester enantiomer A

13 C NMR : (DMSO-d6+CDCI3; 50.327 MHz; ppm)

14.02 (2q); 22.49 (t); 28.56 (1); 29.05 (t); 29.11 (t); 29.18 (f); 29.33 (t); 29.39 (V)

29.63 (t); 29.77 (t); 31.70 (t); 32.32 (1); 37.09 (t); 38.59 (qg); 51.09 (t); 59.39 (s);
30 60.96 (1); 65.61 (d); 121.38 [s (d), JC-F=11.35 Hz]; 124.76 [d (br 1)]; 126.03 (d);



15 13 C NVR (DMVBO d6+CDCI 3; 100.61 MHz; ppm 14.16 (q); 22.63 (t); 28.82
(t); 29.21 (t); 29.25 (2t); 29.29 (t); 29.47 (t); 29.53 (t); 29.77 (t);
31.83 (t)wo3bocdA3(ap); 37.97 (t); 37.97 (q); 50.98 (t); PETAB2005903168. 05
(d); 116.64 [s (d), JCF=9.97 Hz]; 125.85 (d); 126.78 (d); 134.41 [s (d),
JC-F =12.96 20 Hz]; 148,84 [s (dd) Ji Cl&_ =247.35 Hz, J2 C F=12.36 Hz]:
149.70 [s (dd), J1 CGF =249.58 , J2 CGF=13.85 Hz]; 177.40 (s); 179.57
(s) Exanple 92 3-[(4-Decyl-2,3- d

fi b B
i {1 uor obenzy, )ﬂet[%@ qgﬂﬁ]%dz% d6+%Dé§§§a)C@f1b@2W|=m5&@anI)z ZEDCEF %ﬂz 5)9

ester enanti orer 24
22.49 (t); 124; 569.66)[s (49), 08 G 724023 Hz tP ,C-FF18909 Hyl; 172. %(901774 99 (sp
(t); 29.63 (t); 29.77 (t); 31.70 (t); 32.32 (t); 37.09 (t); 38.59 (q);
51.09 (t); 59.39 (s); 30 60.96 (t); 65.61 (d); 121.38 [s (d),, JCF=11.35
Hz]; 124. 7%%&%@@95)] 126. 03 (d); WO 2006/ 043149 PCT/|B2005/ 003113 106
131.71 [s JC-F =13.00 Hz]; 148.61 [s (dd), J1 CF =245.46 Hz, J2

C F=12. 59 3H4-Detylo2 Saiflsoraezylamim)syciopentapett, 1-dicarbordicadd Hz]: 172. 92
(s); 174.91 (s) Exanple 93 5

3-(4-Decyl -2, 6-di fl uorobenzyl am no) cycl opent ane-1, | -di carboxylic acid 13 C

NVR (CDCI Rl 23.35 (t); 29.42 (t); 29.79
(t); b5, 983](t)6w:§0 o@m'mmpmti“ﬁ@ zﬂ%) (t); (t);

31.17 (t
33.69 (t); BB7AZqyt33. 357(&2729(42 (t)3899749 @)29%@ G 3P4 C'S)g 32%1141,&), 30(123 (®);

(o (1), 3 CHILI2E 101 g3 oA ei! 37 4Cly s (RSt Fsen'al”

Hz] ; 1% 71610346 [s &Y U 0 &Mg%am]l 4 194013d3d), (J4€Dee=2t3 221 Hz};lnshmptxe) J C-
nzyI ) met hyl am noJc cI ogent ane-1, 1-di car bo>§5yl Ic acid ( DV ~
100. 61 MHz;F 594 161.90 [2s (d) J1 C-F =250.47 Hz, J2 CF 735 Hz] 17576 (s)

177.05 (s)

Example 94
15 3-[(4-Decyl-2,6-difluorobenzyl)methylamino]cyclopentane-1,1-dicarboxylic acid

13 C NMR : (DMSO0-d6; 100.61 MHz; ppm)

13.94 (q); 22.09 (1); 27.7 (t); 28.52 (t); 28.68 (t); 28.76 (t); 28.95 (t); 28.97 (t); 30.13

(); 31.29 (t); 31.43 (t); 34.67 (t); 35.89 (t); 38.25 (q); 45.5 (t); 57.68 (s); 65.21 (d);
20 105.22 (br s); 111.58 [2d (d), JC-F =22.49 Hz]; 148.29 (br s); 161.16 [s (d), JC-F

=249.29 Hz]; 161.25 [s (d), JC-F =248.91 Hz]; 172.98 (s); 173.31 (s)

Example 95
3-[(4-Decyl-2,3-difluorobenzyl)ethoxycarbonylamino]cyclopentane-1,1-dicarboxylic
25 acid

13 C NMR : (CDCI3 + TFA); 100.61MHz; ppm)

14.74 (q); 14.92 (a); 23.35 (1) 29.37 (2t); 29.30 (2t); 30.05 (t); 30.23 (t); 30.27 (1);

30.63 (1); 32.58 (t); 32.76 (t); 36.93 (t); 42.97 (1); 58.45 (s); 58.87 (d); 63.73 (t);
30 122.61 (d); 124.87 [s, (d, J= 11.18 Hz)]; 125.48 (d); 131.92 [s, (d, J= 12.90 Hz)];



13.94 (q); 22.09 (t); 27.7 (t); 28.52 (t); 28.68 (t); 28.76 (t); 28.95 (t);
28.97 (t); 30.13 (t); 31.29 (t); 31.43 (t); 34.67 (t); 35.89 (t); 38.25
(q); 45.5v0t2po6/E31468 (s); 65.21 (d); 20 105.22 (br s); ptTaBH®sp@di1x d),
JCF =22.49 Hz]; 148.29 (br s); 161.16 [s (d), JCF =249.29 Hz]; 161.25 [s
(d), JCGF =248.91 Hz]; 172.98 (s); 173. 3% s) Exanpl e 95

3-[(4-Decyl -2, 3-di fl uor obenzyl ) et hoxycar Sh nyl am no] cycl opent ane-1, 1-di car bo
xylic 25 acid 13 C NMR (CDCI3 + TFA); 100.61 MHz; ppm 14.74 (q); 14.92

(9573, 3° 44940 8230, Y3102 PO (2L )17 o309, 49 5630, @) U1 22078114 -
(d); 63.73 1470 Hz§i01582|76(é)(’d7)7 922%)87 [s, (d, J= 11.18 Hz)]; 125.48 (d);

131.92 [s, (d, J=12.90 Hz)]; WD 2006/ 043149 PCT/|B2005/ 003113 107 148. 89
[s, (dd), J 1= 250.41 Hz, J2= 17.29 Hz)]; 149.56 [s, (dd), J 1= 248.79 Hz,

J2= 14. 70!’:'3%)@3 .17 (s); 177.92 (25). Exanpl e 96 5
3-[(4- Decyl gi uor obenzyl ) et hoxycar bonyl am no] cycl opent ane-1, | - di car bo

xylic gci cB-ﬁMDécyd}Qt:Bd|ﬂuor<slmrmyl)éthb&yﬁarﬂwﬁylamﬂmojcgclep€ﬁta)ne ']].,OEﬁIGaFtNNZI;IC
ppm) 14.59 (g); 14 77 (@); 1819 (q); 23.34 (1); 29.36 (1); 29.96 (t);
29.98 (t); .9%‘}’{??'[?"—1@0@@?2 (t); 30.26 (t): 30.37 (t); 30.67 (t); 32.56
(t); 32.70 (t); 37.02 (t); 42.54 (t); 58.13 (s); 58.89 (d); 62.42 (t);

62. 60 (t) 122.73 (d); 125.23 (d); 125.97 [s, (d, J= 11.06 Hz)]; 131 24
[s, (d, -11320&5\AR2)(|QD@|@8+§EA{)510QadiMHzmpma)9 80 Hz, J2= 17.07 Hz)

1A C5) (1‘1125,9 fg);,&ﬁ?g# Y1978 24343029 36 ](8723)596( &) 2488 @ 36566 -
o Lo oo
ppm 20 14. (55 5(83139 (d%. 6242 d)); 625013) (1132 733(3'384 29.£3 (2%, B%. éY)[S (b Jdrs 11106
29.98 (1) 3300 {b)is (d, J= 12.85 Hz)]; 148.81 [s, (dd, J1= 249.80 Hz, J2= 17.07 H2)];

149.45 [s, (dd, J1= 248.08 Hz, J2= 14.43 Hz)]; 157.15 (s); 172.39 (s); 177.35 (s).

15 Example 97
3-[(4-Decyl-2,3-difluorobenzyl)ethoxycarbonylamino]cyclopentane-1,1-dicarboxylic

acid ethyl ester — Isomer B

13 C NMR : (CDCI3 + TFA); 100.61MHz; ppm)

20 14.56 (q); 14.77 (q); 15.19 (q); 23.34 (t); 29.36 (t); 29.95 (1) 29.98 (t); 30.05 (t);
30.22 (t); 30.26 '(t);'30.37 (t); 30.68 (t); 32.56 (2t); 37.09 (t); 41.74 (t); 57.78 (s);
58.74 (d); 62.50 (f); 62.62 (t); 122.56 (d); 125.24 (d); 126.06 [s, (d, J= 10.9 Hz)];
131.18 [s, (d, J= 12.70 Hz)]; 148.70 [s, (dd, J1= 248.68 Hz, J2= 16.24 Hz)]; 149.44
s, (dd, J1= 247.76 Hz, J2= 14.16 Hz)]; 157.29 (s); 172.53 (s); 177.09 (s).

25
Example 98
3-[(4-Decyl—2,3-difluorobenzyl)methoxycarbonylamino]cyclopentane-1 1=

dicarboxylic acid

30 13 C NMR: (CDCI3 + TFA); 100.61MHz; ppm)



30.22 (t); 30.26 (t); 30.37 (t); 30.68 (t); 32.56 (2t); 37.09 (t); 41.74
(t); 57.78 (s); 58.74 (d); 62.50 (t); 62.62 (t); 122.56 (d); 125.24 (d);
126. 06 [ swWO(2d96/0331480. 9 Hz)]; 131.18 [s, (d, J= 12.70 HeriiBiag00sdmy s, (dd,
J1= 248.68 Hz, J2= 16.24 Hz)]; 149.44 [s, (dd, J1= 247.76 Hz, J2= 14.16
Hz)]; 157.29 (s); 172.53 (s); 177.09 (s),.25 Exanple 98
3-[(4-Decy|-2,3-dif|uorobenzyl)nethoxyca} onyl am no] cycl opent ane-1, 1-

di carboxylic acid 30 13 CNWMR : (CDCI3 + TFA); 100.61 WMHz; ppm) WO

2006/ 043149 PCT/ B 8 ] 3 2 26D; .99
(oty: 30 0d4ccd (g3 {2957 GEP pbled Gl Ho.03 58‘%%9*5‘??-?7959: e 6%35??’
Fﬁ- Q?d(t?]; 3%215?3’[);}_'?;2.]753%1)32?659(311’[); @95((5)( 5)4;402i®r)858(5§) (‘3‘)3')15 -.8437(3()11212,2? Zdi:?g()

S, . J= . : . , o J= - 131. N .
Hz)]: 148. 82483 [%ded, J5 111=1%523‘&)3?111(’-5,52\1[9:‘}{17’.:9%}"?}]13115’%2%& i%,@( da) 1,—3'§’61=
249.36 Hz, 5.2 d5:0 : : +Ba. | £19949.36 Hz,
3-[(4- Decylﬁél’é-%"&'ﬁ[?oi%ﬁ%%ﬁ rfgf'ﬁgi’;(/%r%%ﬁ% %ﬁ?‘?ﬁéﬁ@gz@ne?ﬁ fG z
di car boyyl ijp=at§ 05 ¢1)ly 1 588 0efs) 107L82@28MR : (CDCI 3 + TFA); 100. 61MHz; ppn)
14.57 (q); 14.78 (q); 23.34 (t); 29.35 (2t); 29.96 (t): 29.98 (t): 30.05
(t); 30.21 (t); 30.26 (t); 30.66 (t); 32.55 (t); 32.63 (t); 36.82 (t);
42. 47 (t); é%%ﬁiﬁ Q§%; 58.11',(d); 58.85 (s); 62.61 (t): 122.53 (d): 125.27
[d, (t, 3= ZAPE); 125.78 [s, (d, J= 11.22 15 Hz]); 131.28 [s, (d, J=
12. 93- Hz) | ; 332 D4é8yl[ A 3-diftichrobenzyboethoxyearbonyaminalgy¢igpentaneab 130 | s,

dd), J 1= 248 .29 Hz, J2= 14.45 Hz)]: 157.61 (s); 172.31 (s): 177.54
(EvarpI e 10(F{'Qeri98¥ﬂﬂﬂa%ff3my%§-s?ﬁfnyl %)zanzyl am no§ Eﬁt -2-enyl ] gnil) oni ¢ aci d(S)ZO

10
13 C NMR : (CDCI3 + TFA); 100.61MHz; ppm)
14.57 (q); 14.78 (q); 23.34 (t); 29.35 (2t); 29.96 (t); 29.98 (t); 30.05 (t); 30.21 (1)
30.26 (t); 30.66 (f); 32.55 (t); 32.63 (t); 36.82 (t); 42.47 (t); 53.57 (q); 58.11.(d);
58.85 (s); 62.61 (t); 122.53 (d); 125.27 [d, (t, J= 4.14 Hz)]; 125.78 [s, (d, J= 11.22
15 Hz]); 131.28 [s, (d, J= 12.93-Hz)]; 147.48 [s, (dd, J1= 250.70 Hz, J2= 14.48 Hz)];
149.30 [s, (dd), J1= 248.29 Hz, J2= 14.45 Hz)]; 157.61 (s); 172.31 (s); 177.54 (s).

Example 100
2-Methyl-2-[4-(4-nonylbenzylamino)but-2-enyl]malonic acid
20
13 C NMR : (CDCI3); 100.61MHz; & ppm)
14.76 (q); 23.33 (t); 27.20 (q); 29.97 (2t); 30.12 (); 30.19 (t); 31.94 (t); 32.53 (1),
36.32 (2t); 42.03 (t); 51.23 (f); 53.63 (s); 120.80 (d); 128.10 (s); 129.91 (2d);
130.67(2d); 138.22 (d); 145.53 (s); 179.59 (2s).
25 ‘ V
Example 101
3-[2-(4-Octyl-phenyl)ethylamino]cyclopentane-1,1 -dicarboxylic acid

13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)



13 C NMR (CDCl 3); 100.61 MHz; 8 ppm) 14.76 (q); 23.33 (t); 27.20 (q);
29.97 (2t); 30.12 (t); 30.19 (t); 31.94 (t); 32.53 (t); 36.32 (2t); 42.03
(t); 51.280(2006/0453963 (s); 120.80 (d); 128.10 (s); 129. eLT(RHN5/003113
130.67(2d); 138.22 (d); 145.53 (s); 179.59 (2s). 25 Exanple 101
3-[2-(4-Cctyl -phenyl)ethyl am no] cycl open%%e 1, 1-dicarboxylic acid 13 C
NVR: ( TFA+CDCI 3; 100. 61 Miz; WD 20067043149 PCT/ | B2005/ 003113 109
14.66 (q); 23.32 (t); 29.49 (t) 29.92 (t); 30.01 (t); 30.11 (t); 32.06

t); 32.56 ; 5 . . i . t t )9

56) a0 (ay: B84} 2T 3250 pe e I O0lep, B, 30,04, i 013 40f 320420992044
176. 13 (s);32746.(51383P @); Beatip(fy ANA5 (1); 49.99 (t); 59.49 (d); 59. 94 (s); 129 15 (2d)

1-(1- Carboxy-2-phenyl e | car | ).- 3=-(4-nonvyl-he l.am no) cycl opent ane-
ca§ boxyl i ¢ é&-%gi%d)é : @m@iﬁ%&%@éé%ﬁv@zﬁgﬁ?m 10) 1%. 5op(q); 23. 43
(t); 30.11 (t); 30.13 (t); 30.25 (t); 30.33 (t); 30.69 (t); 32.02 (t);
32.71 (t); 36.45 (t); 37.23 (t);.37.41 (t); 37.58 (t);.38.09 (t); 37.66
(t);.37577 Exgmple1@B (t);.52.16 (t); 55.07(d);,55.20 (d) 59.48 (d);

a0 i P2 b EbolEkbodin St 60 pobambeop B o 20

(d) 134. 97, a?ﬁ%xyh%%ld?l (s); 147.26 (s); 173.78 (s) .173. 85 (s); 15 177.59
(s);.177.68 31 (s);.178.58 (s) Extra peaks mer ked with, are
observed because of the presence of chiral centres in the nol ecul e Exanpl e
103 20 3-

{4-]5-(3- ChW%PcJ\lM%tmgj‘g’nﬁ-ﬂ%) E)%Q’lp M’%ﬂ%‘@ﬂ%w am no}cycl opent ane- 1, 1-
di carbqoxyli£50qg¥ 1346 MVR0.6 CRG 36TFA()180.281(tH30.3BPM), 30.69 (1); 32.02 (f);

32.71 (t); 36.45 (t); 37.23 (1);.37.41 (t); 37.58 (1);.38.00 (t); 37.66 (t);.37.77 (t); 51.98

(t): 52.16 (t); 55.07(d); 55.20 (d); 59.48 (d); 59.74 (d); 59.61 (s); 126.71 (s); 128.81

(2d);.128.95 (2d); 129.87 (2d);.129.90 (2d); 129.97 (2d);.130.03 (2d); 130.16 (2d);

130.24 (2d); 130.64 (d); 134.97 (s);_135.31 (s); 147.26 (s); 173.78 (s); 173.85 (s);
15 177.59 (s); 177.68 (s); 178.31 (s);.178.58 (s)

Extra peaks merked with_ are observed because of the presence of chiral centres

in the molecule

Example 103
20  3- {4-[5-(3-Chloro-4-ethoxyphenyl)pentyloxy]benzylamino}cyclopentane-1,1-

dicarbo-xylic acid

13 C NMR : (CDCI3+TFA; 100.61MHz, ppm)

15.34 (q); 26.10 (t); 29.15 (t); 29.56 (t); 31.76 (t); 33.05 (t); 35.24 (t); 37.21 (1);
25  51.02 (t); 58.03 (d); 59.74 (s); 65.67 (t); 68.68 (t); 114.43 (d); 115.89 (d); 122.02

(s); 123.20 (s); 128.12 (2d); 130.64 (2d); 131.79 (d); 136.45 (s); 153.04 (s); 160.89

(s); 174.84 (s); 175.96 (s).



15.34 (q); 26.10 (t); 29.15 (t); 29.56 (t); 31.76 (t); 33.05 (t); 35.24
(t); 37.21 (t); 25 51.02 (t); 58.03 (d); 59.74 (s); 65.67 (t); 68.68 (t);
114. 43 (dwo 2046004809 (d); 122.02 (s); 123.20 (s); 128.12p(C2de200d8@3164 (2d);
131.79 (d); 136.45 (s); 153.04 (s); 160. 89 (s); 174.84 (s); 175.96 (s). WO
2006/ 043149 PCT/ 1 B2005/ 003113 110 Exa 104

3-[4-(4-Phenyl -5-trifluoronethylthiophen- é yl met hoxy) benzyl am no] cycl opent a
ne- 1, 1-dicarboxylic acid enantioner B 5 13 C NVR (TFA+CDCl 3; 100. 61 MHz;

ppm 29. 75 %%m %3}@41 (t); 37.54 (t); 51.94 (t); 58.71 (d); 59.84 (s);
65.51 (t): BY (26); "122.42 (s): 123.13 [s (q), JCF =269.951 H]:
126.42 [s (31)4- (wmnyBS-tstdmmethmttﬂnmr(-zdfjmeMV)t@rwbamlngyslmemgne-

130. 84 (d); 13 134. 93 40. 99 14
Hz]; 160 212% cﬁyarjbp%(g QQCIaQngniégP_eh (s) 10(EZ<arrp| 64182 [s (q), JCF =2.3

3- {NEt hyl - [ 4- (4-phenyl -5-trifluoronethyl t hi ophen-2-yl met hoxy) benzyl ] am -
i no}- cycl opentane-1, 1-di carboxylic acid 15 13 C NMR (DVSO d6; 100.61 MHz;
ppn) 27.581 13 I NBRR 5{TRAYCDSE: 4006 MHz5. ppm)(q) 55 18 (t); 57.07 (s);

R

(d), J=2.6 2 21 ()1 38-B%=
s to ?15%2%% (gss‘» 1§§ 1(3 EB % %@go 2&959511442} 5@6(42 [s 14é. OT-if s=36183 HL); F

3- [(2dFI uor&9106t(§¢i y1|2&31ﬂ16ﬁy 29.39| (Reh; h@ﬂrg)aﬁln(%ﬂé?cﬂo@l)t 33698 (s):d14BPDENy | |

Cc aci 23. 40

29.93 (t): 1%3‘1'“%/5[% ‘%D%zF :ﬂe’?] o %(wmgg%ﬁs’?% M6 b (t): R

(s); 48¢l8 (d); 50.48 (t); 118.05 (d, J= 24.51 Hz); 126.15 (d, J= 3.24 Hz);
Example 105
3-{Methyl-[4-(4-phenyl-5-trifluoromethylthiophen-2-ylmethoxy)benzyljamino}-

cyclopentane-1,1-dicarboxylic acid

15 13 C NMR : (DMSO-d6; 100.61 MHz; ppm)
27.81 (1); 34.57 (t); 36.44 (t); 36.71 (q); 55.18 (t); 57.07 (s); 63.92 (t); 65.93 (d);
114.90 (2d); 122.52 [s (q), JC-F =269.64 Hz]; 123.08 [s (q), JC-F =35.81 Hz);
124.32 (s); 128.41 (2d); 128.60 (3d); 130.77 [d (d), J=2.60 Hz]; 132.50 (2d); 133.69
(s); 142.53 (s); 144.07 [s (q), JC-F =2.9 Hz]; 158.00 (s); 176.81 (2s)

20
Example 106
3—[(2-Fluoro;4’-heptylbiphenyl-4-ylmethyl)amino]cyclobutane-1 ,1-dicarboxylic acid

13 C NMR : (CDCI3 + TFA; 100.61MHz; ppm)

25 14.66 (q); 23.40 (); 20.93 (t): 30.07 (t); 32.14 (t); 32.57 (t); 33.81 (21); 36.45 (1)
47.98 (s); 48.18 (d); 50.48 (t); 118.05 (d, J= 24.51 Hz); 126.15 (d, J= 3.24 Hz);
129.35 (s): 129.46 (d); 129.49 (d); 129.52 (2d); 132.06 (s); 132.69 [s, (d, J= 13.29
Hz)]; 132.90 (d, J= 3.94 Hz); 144.56 (s); 160.70 [s, (d, J= 251.52 Hz)]; 175.90 (s);
176.39 (s).

30



129.35 (s); 129.46 (d); 129.49 (d); 129.52 (2d); 132.06 (s); 132.69 [s, (d,
J=13.29 Hz)]; 132.90 (d, J= 3.94 Hz); 144.56 (s); 160.70 [s, (d, J=

251. 52 HayD;20467B300 (s); 176.39 (s). 30 WO 2006/ 043149 pPCB10B20@%13003113
111 Exanpl e 107 3-(4- Nonyl benzyl am no) cycl obut ane- 1, 1-di car boxylic acid
13 C NMR (CDClI 3 +TFA; 100.61 MHz; ppm 3114. 71 (q); 23.34 (t); 29.99 (2t);
30.11 (t); 30.20 (t); 31.86 (t); 32.55 (t); 33.72 (2t); 36.30 (t); 47.77
(d); 47.86 (s); 50.76 (t); 126.48 (s); 130.10 (2d); 130.30 (2d); 146.59
(s); 175.28=xspleliy. 67 (s) Exanple 108 10

3- (4- Decyl benz Panino)c cl obut ane-1, 1-di carboxylic acid 13 C NVR (CDCl 3
+TFA; 100. 63( ,nylchm)zyémlae)qu)qbum@g,1fdlparbpgyb©a€'@); 30.04 (t); 30.14.:
(t); 30.27 (t); 30.32 (t); 31.86 (t); 32.62 (t); 33.81 (2t); 36.33 (t);
47.90 (s); 47.90 (d); 51.17 (t); 126.18 (s); 130.10 (2d); 130.49 (2d);
147. 03 (s) ;13CNWIR {©ODCITETRA; (6D 615MExapping 109

3-[ (4- Decyl benzyl ) net hyl am nod cycl obut ane-1, 1-di carboxylic acid 13 C NVR
(D01 3 BTLAIA Tak BARS (DpaByEo B0 T () 302665 k50 o 38T By)35.50 B0
t): 30.23 {4 )i 0. t i 2% t )sn B2-(38 0 (33. >33 t )s .
56,341 BB T ATt @i T T 1854, OF, 3R s 13030 8
(2d); 131.3m4 29)s); 125.281(s};5)75.674s)99 (s); 175.72 (s) Exanple 110 25

3-(4-Decyl -2, 3-di fl uorobenzyl am no) cycl obut ane- 1, 1-di carboxylic acid 13 C
NVR. (CDClI 3 +TFA; 100.61 MHz; ppm) 14.61 (q); 23.40 (t); 29.59 (t); 30.01

(t); 30.05 lé)Ee}rhpl%O‘rC%? (t); 30.25 (t); 30.34 (t);
10  3-(4-Decylbenzylamino)cyclobutane-1,1-dicarboxylic acid

13 C NMR : (CDCI3 +TFA; 100.61 MHz; ppm) ,
14.68 (q); 23.38 (t); 29.99 (t); 30.04 (1); 30.14.(t); 30.27 (t); 30.32 (t); 31.86 (1);
32.62 (1); 33.81 (2t); 36.33 (t); 47.90 (s); 47.90 (d); 51.17 (1); 126.18 (s); 130.10
(2d); 130.49 (2d); 147.03 (s); 175.72 (s); 176.30 (s)
15 ‘

Example 109

3-[(4-Decylbenzyl)methylamino]cyclobutane-1,1-dicarboxylic acid

13 C NMR : (CDCI3 +TFA; 100.61 MHz; ppm)

20 14.72 (q): 23.35 (t); 29.99 (21); 30.11 (t); 30.23 (t); 30.28 (t); 31.83 (1); 32.58 (1);

33.31 (t); 33.99 (1); 36.34 (1); 37.54 (q); 46.30 (s); 55.50 (d); 58.84 (1); 124.23 (s);
130.53 (2d); 131.36 (2d); 147.31 (s); 174.99 (s); 175.72 (s)

Example 110

25  3-(4-Decyl-2,3-difluorobenzylamino)cyclobutane-1,1-dicarboxylic acid

13 C NMR : (CDCI3 +TFA; 100.61 MHz; ppm)

14.61 (q); 23.40 (t); 29.59 (t); 30.01 (t); 30.05 (t); 30.07 (t); 30.25 (t); 30.34 (i),

30.42 (t); 32.65 (t); 33.77 (2t); 44.50 (t); 48.02 (s); 48.44 (d); 115.78 [s (d), JC-
30  F=11.57 Hz); 126.09 [d (d), JC-F=2.73 Hz]; 127.09 (d); 137.23 [s (d), JC-F=12.94



30.42 (t); 32.65 (t); 33.77 (2t); 44.50 (t); 48.02 (s); 48.44 (d); 115.78
[s (d), JCG 30 F=11.57 Hz); 126.09 [d (d), JCF=2.73 Hz]; 127.09 (d);

137. 23 [ swOadpo6/03&r4p=12. 94 WO 2006/ 043149 PCT/ |1 B2005/ 003r&3/1BA0dR004213 149. 72
[s (dd), J1 CGF=249.58 Hz, J2 CF=11.48 Hz]; 150.24 [s (dd), J1 C F=249.45
Hz, J2 CF=14.46 Hz]; 176.10 (s); 176.52 ) Exanple 111 5

3-[(2-Fl uoro-4'-heptyl bi phenyl - 4-yl met hyll§ m no] - 1, - net hyl car banoyl cycl o-
but anecarboxylic acid - Isoner A 13 C NMR (TFA+CDCf 3; 100.61 MHz; ppm

(1) a4 bn (135 o iR le, 3y GIF=ZR 35 1l 2 GO 4 P AgEEA 19 g Ter

(d), JCF =R424945Hz, J225-F394(4h Hz]; 178. B(s) At6. 52:(9) 61 [s (d), JC—F =7.73
Hz]; 132.13 (d); 132. 47 [s (d), JCGF =13.22 Hz]; 132.75 [s (d), JCF =3.37
Hz]; 144.44 (s); 160.64 [s (d), JCF =253.16 Hz]; 172.05 (s); 176.85 (s)
15 Exarrpl e é,}%m

3-[ (2- Fl uoro- phep1y| bi phenyl - 4-yl net hyl ) am no] - 1- net hyl car banoyl cycl o-
but.anecar bOX—YdZ—IéIuam—d'-he;ttythxmen&l-alallmewwan(lFrG]M-@nEIhstcanmne\lIcm ppn) 20
14.71 (q); 23.34 (t) g( 29.86 (t); 30.02 (t); 30.07 (t); 32.06
(t); 32.50 *elﬂt?necqbowlc(%' -3'3 OmMerA ). 47.60 (s): 49.12 (d):- 50.19, (t):
118.4 [d (d), JCGF =24.19 Hz]; 126.63 (d); 129. 40 (4d); 130.01 [s (d),
JCF =7.22 Hz]; 132.01 [s (d), JCF =13.03 Hz]; "132.17 (d); 132.55 (s);
144.24 (s); 12 GONMR (sTRAiw)CDﬂJ@ FI 061 Mitz; pm) 173. 36 (s); 176.28 (s) 25

Corml e, 15 oLk B RO, AT G0t 5
10" 36.44 (t); 47.92 (s); 48.57 (d); 50.48 (t); 118.22 [d (d), JC-F =24.57 Hz]; 126.39 (d);
129.48 (4d); 129.61 [s (d), JC-F =7.73 Hz]; 132.13 (d); 132.47 [s (d), JC-F =13.22
Hz], 132.75 [s (d), JC-F =3.37 Hzl; 144.44 (s); 160.64 [s (d), JC-F =253.16 Hz];
172.05 (s); 176.85 (s)

15  Example 112
3-[(2-Fluoro-4'-heptylbiphenyl-4-ylmethyl)amino]-1-methylcarbamoylcyclo-

butanecarboxylic acid — [somer B

13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)

20 14.71 (q); 23.34 (t); 28.18 (q); 29.86 (t); 30.02 (t); 30.07 (t); 32.06 (t); 32.50 (t);
34.80 (t): 36.38 (t); 47.60 (s); 49.12 (d);-50.19 (t); 118.4 [d (d), JC-F =24.19 Hz];
126.63 (d); 129.40 (4d); 130.01 [s (d), JC-F =7.22 Hz]; 132.01 [s (d), JC-F =13.03
Hz]; 132.17 (d); 132.55 (s); 144.24 (s); 160.48 [s (d), JC-F =254.56 Hz]; 173.36 (s);
176.28 (s)

25
Example 113
3-[(4-Decylbenzyl)methylamino]cyclobutane-1,1-dicarboxylic acid

ethyl ester

30 13 C NMR: (CDCI3 +TFA, 100.61 MHz; ppm)



WO 2006/ 043149 PCT/ 1 B2005/ 003113 113 14.33 (q); 14.75 (q); 23.34 (t);
29.99 (2t); 30.11 (t); 30.23 (t); 30.28 (t); 31.84 (t); 32.56 (t); 33.07
(t); 33. ABO(0)6/0436934 (t); 37.18 (q); 46.54 (s); 54.88 pdAY/BHB5/06B1(3);
63.60.(t); 124.65 (s); 130.30 (2d); 131.60 (2d); 146.76 (s); 171.29 (s);
173 (s) 5 Exanple 114 3-[(4-Decyl -2, 3- dlﬁiyorobenzyl)nethyl

am no] cycl obut ane- 1, 1-di carboxyl ic acid 13 C NVR: (CDCI3 +TFA, 100: 61
MHz; ppm) 14.69 (q); 23.33 (t); 29.55 (2t); 29.97 (2t); 30.18 (t); 30.25

(t): 30.33 44 t t 7 :
SN 14 ézééaf fzﬁ s@ 231?4 Qgg(g zF) ?@)% (g B?f (tﬂ%@%étﬁmgdf?(l%,
(d): 137. 0932[ 56 ((t)) 3307 & 3&78&’[)[—2’3]6 3414@ 89. 1[8$(q)dd§5 4 (5)1564.88 )245@ O (B,

o) 174, 56%89 D112 88 Ly SRl ot qgitarT 148F ) Frn 28 (5 178 (- 20

3 [(4 Decyl - 2, 3-di f | uor obenzyl ) met hyl am no] cycl obut ane- 1, 1- di car boxyl i c.
acid ethyl. ester 13 C NMR (CDClI 3 +TFA; 100.61 MHz; pprr) 20 14.30 (q);
14.75 (§); Ramgie(t)4 29.58 (2t) 29.97 (2t); 30.17 (t); 30.25 (t); 30 36

55020 (o) stineqihz SdhronshiBighyiatindibydigafs F halpoxtideitl)
(d): 136.82 [s (d), JCF= 12. 79 Hz]; 149.66 [s (dd), J 1 CGF = 249.06 Hz,

J2 GF = 12.12 Hz]: 150.60 [s ( 1 CF = 250.04 Hz, J2 CF = 14.14
Hz]; 171. 2113 €)N 3(@10(%#@3 1&&%%@1@%

3 L (4 Phepyl T 44 g0 TR apbeod. hast o be bornal oz

2006/ 04314%$60/(1)B26XHE (P3371482 (4)146.09 (s) 51.26 (); 55.95 (d); 114.25 [s (d), JC-F=
11.37 Hz]; 126.96 (d); 127.23 (d); 137.09 [s (d), JC-F= 12.88 Hz]; 149.69 [s (dd),
J1 C-F = 249.01 Hz, J2 C-F = 11.68 Hz]; 150.49 [s (dd), J1 C-F = 250.17 Hz, J2 C-
F = 13.38 Hz]; 174.50 (s); 174.73 (s)

15 Example 115
3-[(4-Decyl-2,3-difluorobenzyl)methylamirio]cyclobutane-1 ,1-dicarboxylic. acid ethyl

ester

13 C NMR : (CDCI3 +TFA; 100.61 MHz; ppm)

20 14.30 (q); 14.75 (q); 23.34 (t); 29.58 (2t); 29.97 (2t); 30.17 (t); 30.25 (t); 30.36 (t); -
32.56 (t); 33.14 (t); 33.69 (1); 37.36 (q); 46.34 (s); 50.61 (t); 55.40 (d); 63.84 (1);
114.23 [s (d), JC-F= 11.31 'Hz]; 126.94 (d); 127.50 (d); 136.82 [s (d), JC-F=12.79
Hz]; 149.66 [s (dd), J1 C-F = 249.06 Hz, J2 C-F = 12.12 Hz}; 150.60 [s (dd), J1 C-F
= 250.04 Hz, J2 C-F = 14.14 Hz]; 171.21 J(s); 173.91 (s) |

25
Example 116
3-[4-(4-Phenyi—5-triflubromethylthiophen-2-y|methoxy)benzylamino]cyclobutane-

1,1-dicarboxylic acid

30 13 C NMR: (TFA+CDCI3; 100.61 MHz; ppm)



33.83 (2t); 47.89 (s); 47.89 (d); 50.79 (t); 65.48 (t); 116.70 (2d); 122.09
(s); 123.14 |[s (qg), JCF =270.01 Hz]; 126.46 [s (q), JCF =36.75 Hz);

129. 06 (WwP;2006283143 (d); 129.34 (d); 129.35 (d); 130. 8Pchdp200d8B13 (d);
134.93 (s); 140.93 (s); 144.88 [s (q), JCF =2.84 Hz]; 160.30 (s); 175.56
(s); 176.02 (s) 5 Exanple 117 1-(4- Decyhlff) nzyl ) pi peri di ne-4, 4-di car boxylic
acid 13 C NV\R (TFA + CDC13; 100.61 MHz; ‘Eprr) 14.65 (q); 23.36 (t); 28.21
(2t); 30.02 (2t); 30.12 (t); 30.26 (t); 30.31 (t); 31.85 (t); 10 32.61

(1)7,36-35 44 by (56, 895010, blaqlaf 07685, 4@;25 11870500 120 450517026788

131. 16
(4- Nonyl| be gxq) plcpfmmmem,q dEGaﬂer[@x(ﬂ[)h&-&cF 755*4)@, 1@9»@@(3@@@@31@)

TFA); 100.61 4

B R i e e ik
17;1. 80 (s) j(%—' %g@ﬂ ﬁ%B?](?f 1%?(%6'1@ gp%lofzg%oroéf 49 (8)5 174,38 (o)
nz?/rl))g%gizi di2ne-4, 4- di ggr E););WI |2§ ggl ((12 13 g NVR (TFA + CDCl 3; 100.61 MHz;
pp . q) ; . ; . t); 29.56 ; 29.98 ; . ;
30.19 (t);: &ar&ped 30.35 (t); 32. 59)(t) 50. éZ)(Zt); 51.(221)(53;0 gé (1t2)

(t): 1142 2d); 137. 49 dd :
PN m]ﬂjiégé%lbeﬁ%/ﬁpl eﬂl%m@zﬂ, hizdlearbéﬂihc%ltﬂ J)Z ST El_j I(—Iz]) 1:1_1)83 24

[2s (d), J1 13 E NRIRD: GFALZ, CDQJI3:1FGO=G_‘BNbiz mpm)’ 174.08 (s); 174.50 (s) 30 WO
006/ 043149, PET/ | 3200350830831 (21): 30.02 (2t); 30.12 (t); 30.26 (t); 30.31 (t); 31.85 (1)
10 32.61 () 36.35 (1); 50.34 (1); 51.71 (s); 62.55 (20); 124.56 (s); 130.50 (2d); 131.16
(2d): 147.48 (s); 174.15 (s); 174.60.(s)

Example 118
" 1- (4-Nonylbenzyl)piperidine-4,4-dicarboxylic acid
15
13 C NMR : (CDCI3 + TFA); 100.61MHz; ppm)
14.64 (q); 23.35 (); 28.20 (2t); 30.00 (2t); 30.12 (t); 30.20 (t); 31.85 (t); 32.58 (t);
36.35 (t); 50.28 (2t); 51.72 (s); 62.52 (t); 124.55 (s); 131.21 (2d); 131.50 (2d);
147 .49 (s); 174.38 (s); 174.80 (s).
20
Example 119
1-(4-Decyl-2,3-difluorobenzyl)piperidine-4,4-dicarboxylic acid

13 C NMR : (TFA + CDGI3; 100.61 MHz; ppm)

25 14.62 () 23.35 (t); 28.20 (21); 20.56 (t); 29.98 (2t); 30.01 (1); 30.19 (t); 30.27 (t);
30.35 (t): 32.59 (t); 50.64 (2t); 51.54 (s); 55.12 (t); 114.25 [s (d), JC-F = 11.42 Hz]|
127.05 (2d): 137.49 [s (dd), JC-F =12.92 Hz]; 149.75 [s (dd), J1 C-F =249.43 Hz,
12 C-F =11.57 Hz]: 150.44 [s (d), J1 C-F =250.37 Hz, J2 C-F =13.92 Hz]; 174.08
(s); 174.50 (s) |

30



115 Exanple 120 1-(4-Cctyl benzyl) pi peridi ne-4, 4-di carboxylic acid 13 C
NVR (CDCI 3 + TFA); 100.61 MHz; ppm) 5 14.60 (q); 23.34 (t); 28.23 (2t);
29. 92 (t)wo200s0k31(4b); 30.10 (t); 31.86 (t); 32.58 (t); PEEIABAISD)311350. 33
(2t); 51.76,(s); 62.61 (t); 124.52 (s); 130. 54 (2d); 131.26 (2d); 147.57
(s); 174.64 (s); 175.03 (s). Exanple 121,49

(3- Chl or 0- 4- nonyl oxybenzyl ) pi peri di ne- 4, h dlcarboxyllc acid 13 C NWR
(CDCI3 + TFA); 100.61 MHz; ppm 14.73 (q); 23.33 (t); 26.53 (t); 28.30
(2t); 29. 6EXAmp Ie2@091 (t) 29.98 (t); 30.15 (t); 32.53 (t); 50.17 (2t);
51.68 (s); 61. 15 t); 70.06 (t); 114.17 (d); 120.56 (s); 124.38 15 (s);
131. 23 ( d) ;1-te@ctdbenyy))pimsridine-¢ Hdicaroxylic asid  174. 03 (s). Exanple 122
1- (2- Fl uoro-4' - heptyl bi phenyl - 4-yl et hyl ) pi peri di ne-4, 4-di carboxylic acid
20 13 C NWVR (CDClI 3 +TFA; 100.61 MHz; ppm 14.72 (q); 23.33 (t); 28.27

(2t); 29. 8413((C)NMR0 (QfD(CBH T%)%OC(MMI—% ﬂﬁl)(t) 36 37 (t) 50.52 (2t);
51.68 (s): 61.26 %2 6 | 92(2 4 (d): 128.42
(s): 128. 404&RY9); 3‘11(‘[)(3)8 3 3@?%)(1) @@zﬂhé‘f)(ﬁﬂ 1@) t) 1%48@1(0(33‘)25816@ 43

(4. bocy! bergyt] dPpet ot e S0 & B3N KE° J2A P2 ey 1 BEBEA: 7Y Rty

(DVBOd6) ;  HAQ.57L(SYHET74.BNE): \nmsmm@oo43149 PCT/ | B2005/ 003113 116 13.82 (q);
13.95 (q): 22.11 (t); 27.17 (2t); 28.71 (2t); 28.87 (t); 29.01 (2t); 30.82
(t); 31.31 (t); 34.90 (t); 47.94 (t); 50.84 (s); 58.10 (2t); 61.45 (t);

126. 95 () pxktfhi@h21(2d); 131.49 (2d); 143.64 (s); 169.69 (s); 170.83 (s).

10 1- (3-Chloro-4-nonyloxybenzyl)piperidine-4,4-dicarboxylic acid

13 C NMR : (CDCI3 + TFA); 100.61MHz; ppm)

14.73 (q): 23.33 (t); 26.53 (t); 28.30 (2t); 29.60 (f); 29.91 (t); 29.98 (t): 30.15 (t);

32.53 (t); 50.17 (2t); 51.68 (s); 61.15 (t); 70.06 (t); 114.17 (d); 120.56 (s); 124.38
15 (s); 131.23 (d); 133.00 (d); 157.09 (s); 173.17 (s); 174.03 (s).

Example 122
1-(2-Fluoro-4'-heptylbiphenyl-4-yimethyl)piperidine-4,4-dicarboxylic acid

20 13 C NMR: (CDCI3 +TFA, 100.61 MHz; ppm)
14.72 (q); 23.33 (t); 28.27 (2t); 29.84 (1); 30.03 (1); 32.05 (t); 32.49 (t); 36.37 (1);
50.52 (2t); 51.68 (s); 61.26 (t); 119.06 [d (d), JC-F = 24.15 Hz]; 128.34 (d); 128.42
(s); 129.40 (4d); 132.11 (s); 132.35 (d); 132.48 (br s); 144.31 (s); 160.43 [s (d), JC-
F =250.82 Hz]; 173.22 (s); 173.92 (s)

25
Example 123
1- (4-Decylbenzyl)piperidine-4,4-dicarboxylic acid ethyl ester

13 C NMR : (DMSOd6); 100.61MHz; ppm)



5 Exanple 124 1- (3-Chloro-4-decyl oxybenzyl)pi peridi ne-4, 4-di carboxylic
acid ethyl ester 13 C NMR (CDCI3 + DVsQd6); 100.61 MHz; ppm 14.20 (q);
14. 36 (q)wWO02B068E314b); 26.10 (t); 27.82 (2t); 29.14 (t); re9aBa0o/@i3N13 29. 70
(t); 10 29.71 (t); 32.06 (t); 49.14 (t); 51.36 (s); 59.50 (2t); 62.22 (t);
69.42 (t); 113.68 (d); 121.26 (s); 123. f (s); 131.68 (d); 133.21 (d);
156.00 (s); 170.05 (s); 171.64 (s) n%% 125 1- (4-Decyl -2, 3-difluorobe
nzyl ) pi pe ridine-4, 4-di carboxylic aci d ethyl ester 15 13 C NVMR (DvB(Qd6

26 72 (1) DRl Tn S5, 8 F0h 5 1t P ol oot O goth (SRR )

(t); 31.7131t31 (4834 4
(&) 3G F= A1 (95348 (0; 45045); @8433) 0B8.( 2t (21); o1, mmmzag 10s); 828@1

Hz]: 148. 4%2¢% 1@dd%9 (231)11%:3 ﬁgésbzﬂ% 9%1%8? §71|3 gg) Hzi]C 543'.25& go
(dd), J 1 GF = 250.06 Hz, J2 GF = 14 13--Hz]: 169.49 (s); 170.88 (s)
Exanpl e 126 1-

(2- Fl uoko- 4&eemslgl 184phenyl - 4-yl met hyl ) pi peri di ne- 4, 4-di carboxylic acid

ethyl 25 ester_ 13 C 100, 61 .NHz . ;
14.21 (q); 1213@W|9E94d?FYBé<CBCF§Y' P;!@erfg %1%')4 -dicgrhaXy 'P)addsgﬁ‘g()s ;063(1923’3
(t); 35.71 (t); 49.22 (t); 51.08 (s); 59.39 (2t); 62.11 (t); 119.35 [d

(d), J CGF =24.22 30 Hz] ; 127.72 [d (d), JCGF =3.02 Hz]; 128.73 (2d);:

128. 84 [ 2d {3, NNIR HCRCE= BAISOW6), 2086 OMblza 9prUT/ | B2005/ 003113 117

129. 39 d

(@’ 30 B e idkon 36 39 62 85 15 2604 ehje2 1y ML aP 9 2 g,
163 7529(?% : éijeslg) (459 18 (ﬁxambe(s;Zgg 50 (Q@f Becaz (t?, 60.42i(f)t 143068 @he

zyI) pi perid I carboxyl ic acid

121.26 (s) 123.16 (s); 131.68 (d); 133.21 (d); TEs oY) (s); 35865 (s); 171.64 (s)

Exa“mple 125 .
1- (4-Decyl-2,3-difluorobenzyl)piperidine-4,4-dicarboxylic acid ethyl ester
15 '
13 C NMR : (DMSOd6 +CDCI3); 100.61MHz; ppm)
13.87 (q); 14.05 (q); 22.51 (t); 27.41 (2t); 28.72 (1); 29.09 (t); 29. 13 (t); 29.17 (1);
29.33 (1); 29.41 (t); 29.64 (f); 31.71 (t); 48.78 (t); 50.69 (s); 52 06 (2t) 61 91 ®;
114.84 (s (d), JC-F=11.01 Hz); 125.80 (d); 128.04 (d); 134. 57 [s (d) JC-F=12.77
20 Hz]; 148.47 s (dd), J1 C-F = 247.24 Hz, J2 C-F = 12.50 Hz]; 149.59 [s (dd), J1 C-F
= 250.06 Hz, J2 C-F = 14.13-Hz]; 169.49 (s); 170.88 (s) '

Example 126
1- (2-FIuoro-4’-heptylbiphenyl-4—ylmethyl)piperidine-4,4—dicarboxylic acid ethyl

25 ester

13 C NMR : (CDCI3 + DMS0-d6); 100.61MHz; p.pm)

14.06 (q); 14.21 (q); 22.69 (f); 27.62 (2t); 29.19 (1), 29.33 (t); 31.45 (t); 31.83 (1);

35.71 (1); 49.22 (t); 51.08 (s); 59.39 (2t); 62.11 (t); 119.35[d (d), J C-F = 24.22
30 Hz]:127.72[d (d), JC-F =3.02 Hz]; 128.73 (2d); 128.84 [2d (d), JC-F =2.77 Hz);



13 C NMR (CDCI 3+DvsCd6) ; 100. 61MHz; ppm 14.38 (q); 22.78 (t); 27.75 (t);
28.97 (2t); 29.35 (t); 29.40 (t); 29.44 (t); 29.61 (t); 10 29.68 (t);

29. 92 (t)wo206aB34d); 49.07 (t); 49.67 (s); 52.26 (2t); re3IBBO§/0Y3113L15. 51
[s, (d, J= 11.08 Hz)]; 125.98 (d); 128.32 [d, J= 2.42 Hz); 134.63 [s,(d,
J=12.79 Hz,)]; 148.73 [s, (dd, J 1= 2431794 Hz, J2= 12.51 Hz)];, 149.87 [s,
(dd, J 1= 250.16 Hz, J2= 13.89 Hz)]; 38 (s) 171.07 (s). 15, Exanple
128 1- (4-Decyl -2, 3-difluorobenzyl )p| peri di ne- 4, 4-di carboxylic acid

| C 3 5 =
Iﬁoggo?)z/q) eﬁiﬂ’%?@ Jél'gﬂ; 15©@qt@] #éh éé;{é%(%j@ﬂ%hg(;@al-@%1 %%md),mz;siz 89

(t); 20 2. 65|-(zq)1322911§ 43 212(9)3569(53 JIQ-F(F¥4 Hz]; (169;7558):48 (t);
51.72 (2t); g? 114.79 [s, (d, J= 11.11 Hz)]; 125.46 (d); 127.76
(d, J= 2. 9817Hz s5234 18[s, (d, J= 12.76 Hz)]; 148.20 [s, (dd, J 1= 247.14
Hz, J2= 12.42 Hz)] 149.32 [s, (dd, J 1= 249.97 Hz, J2= 14.07 Hz)], 168.68
(s); 170.72 (s). 25 Exanpl e 129 1-(4-Decyl benzyl) - 4-et hyl car bam)yl pi pe ridi
ne- 4- casboxiamplacid¥ 13 C NIVR (CDClI 3 + TFA); 100.61 Miz;

B O P SR SRS e g *?/f‘eéf%}ss ol

36.34 (t); 36.76 (t) ; 50.95 (t); 52.56 (s); 62.41 (2t); 124.70 (s);
130. 34 (2d); 131.42 ( I3£7 147. 23 gs%p 170. 79 (s)) 174.73 (s) Extra set of
peaks 5 14.TBC(NIYR 2&RGI3+RMS0g-6):sH0Q.6MHZ5PBM) (t);: 49.99 (t) ; 50.58 (s);

Bcampl ¢ 1501448 (41 B0 B r2ls75 (2 o P 2 9120 dlRv el 2600 O
acid 39 13> halR 24.6D0 331.98A%); 4007, @) 487, (sprsR.26 (2t); 53.26 (q); 115.51[s
(d, J= 11.08 Hz)]; 125.98 (d); 128.32 [d, J= 2.42 Hz); 134.63 [s,(d, J= 12.79 Hz )]
148.73 [s, (dd, J1= 246.94 Hz, J2= 12.51 Hz)]; 149.87 [s, (dd, J1= 250.16 Hz, J2=
13.89 Hz)]; 170.38 (s); 171.07 (s).

15 Example 128 ‘
1- (4-Decyl-2,3-difluorobenzyl)piperidine-4,4-dicarboxylic acid isopropyl ester

13 C NMR : (CDCI3+DMSOd6); 100.61MHz; ppm)

13.81 (q); 21.09 (2q); 22.23 (t); 27.15 (1); 28.42 (2t); 28.80 (t); 28.85 (t); 28.89 (t);
20 29.05 (t); 29.13 (t); 29.38 (t); 31.42 (t); 48.43 (s); 50.48 (t); 51.72 (21); 69.20 (d);

114.79[s, (d, J= 11.11 Hz)]; 125.46 (d); 127.76 (d, J= 2.98 Hz); 134.18]s, (d, J=

12.76 Hz)[; 148.20 [s, ( dd, J1= 247.14 Hz, J2= 12.42 Hz)]; 149.32 s, (dd, J1=

249.97 Hz, J2= 14.07 Hz)]; 168.68 (s); 170.72 (s).

25 Example 129
1-(4;Décylbenzyl)-4-ethylcarbamoylpiperidine-'4-carboxylic acid

13 C NMR : (CDCI3 + TFA); 100.61MHz; ppm)



11.16 (q); 14.43 (q); 22.11 (t); 23.08 (t); 28.64 (2t); 29.74 (2t); 29.85
(t); 29.97 (t); 30.02 (t); 31.59 (t); 32.31 (t); 36.08 (t); 43.09 (t);
50. 63 (t)wo2B06A33148) ; 62.08 (2t); 124.58 (s); 130.06 (2dxaBRdL0o@3413 2d) ;
146.88 (s); 170.76 (s); 175.30 (s) 15 Extra set of .peaks 10.96 (q); 22.36
(t); 28.49 (2t); 31.57 (t); 42.97 (t); 421 7 (t); 50.29 (s); 61.53 (2t);
124.49 (s); 130.03 (2d); 131.15 (2d); 146:81 (s); 170.03 (s); 174.55 (s)
Exanpl e 131 20 1- (2, 3-difluoro-4-nonyl benzyl) - 4-et hyl car banoyl

13754 (o) T AT 1585 4B B340 BB B NEBRY Bodogs th0 2,

(t); 30.33 3134 (’033253 (t);)36.36 (i1,736.7H; (500485 (B H2.560(syio62.8)1; (282 122 . 7Gs{s);

55.14 (t): 114,51 [s, (t. J= 10. 34 25 . 126 99 (d, J= 17,.03 Hz);

127.03((5 330%(2_ |1+§§ 421@3?' 3b473%3 %) 1]7_62_7]91(5%91%4#2?% 50.79 [s, (dd,)le

249.39 1, plge, 1 JP%%%NB 151. 64 [s, (dd, J1= 250.83 Hz, J2= 14.45 Hz)]:
(s j

170.13 (s): or Isomer) WD 2006/ 043149 PCT/ | B2005/ 003113 119
Exanpl e 513214.03 (q); 28.87 (2t); 31.86 (t); 36. 67 (t); 49.99 (1) ; 50.58 (s); 61.87 (21); 124.79 (s);

e R IR frerre S e
(29): 23.35 (t): 25.57 (br 2t): 29.39 (br 2t): 29.93 (t): 29.99 (t): 30.07

(t): 30.22 (t): 30.27 (t); 30.74 (t): 31.30 (t): 32.56 (t): 38.42 (q);
50.93 (t); BXbngle 139 ; 61.81 (t); 61.98 (t); 62.01 (d); 124 97 [d (t), J

CF =4.21 12534 (). 3 GF =3 95 Hrl: CF =11.20
Hz]: 130. 94 %”s D(a&)’fbej‘zwﬁ'éff’%Y%rki%“il@]",pei'we]si‘% %@?Las K £ =550, 65 He,
J2 C-F38.13 Hg]; 149.91 [s (dd), J1 CF =249.14 Hz, J2 CF=15.76 He];

171.64 (s); 173. 04 le 133
4-1(2,3-Di 1316 MR h(i%'DClﬁeh FA); #0:81Mhiznep@y cl ohexane- 1, 1- di car boxylic
acid diet- 15, byl 681 2% ) 22.11 (1); 23.08 (t); 28.64 (2t); 29.74 (2t); 29.85 (1); 29.97 (1);
30.02 (1): 31.59 (t); 32.31 (t); 36.08 (t); 43.00 (); 50.63 (); 52.33 (s); 62.08 (2t);
124.58 (s): 130.06 (2d); 131.24 (2d); 146.88 (s); 170.76 (s); 175.30(s)
15  Exira set of peaks
10.96 (q); 22.36 (1): 28.49 (2t): 31.57 (t); 42.97 (1); 49.67 (t); 50.29 (s); 61.53 (2b)
124.49 (s): 130.03 (2d); 131.15 (2d); 146.81 (s); 170.03 (s); 174.55 (s)

Example 131
20 1-(2,3-difluoro-4-nonylbenzyl)-4-ethylcarbamoy! piperidine-4-carboxylic acid

13 C NMR : (CDCI3+DMSOd6); 100.61MHz; ppm)

13.84 (9); 14.63 (q); 23.32 (t); 28.85 (2t); 29.54 (1); 29.95 (2t); 30.12 (1); 30.33 (1),

32.53 (t); 36.77 (t); 50.44 (2t); 50.99 (t); 52.21 (s); 55.14 (t); 114.51 [s, (t, J= 10.34 |
25  H2)]; 126.99 (d, J= 17,.03 Hz); 127.03 (d, J= 17.16 Hz); 137.30 [s, (d, J= 12.92 Hz,

150.79 [s, (dd, J1= 249.39 Hz, J2= 11.81 Hz)]; 151.64 [s, (dd, J1= 250.83 Hz, J2=

14.45 Hz)]; 170.13 (s); 174.22 (s).(Major Isomer)



13 C NVMR (CDC13; 50.327 MHz; ppn) 14.69 (q); 14.78 (2q); 23.34 (t); 25.54
(br 2t); 29.39 (br 2t); 29.93 (t); 29.97 (t); 30.07 (t); 30.18 (t); 30.73
(t); 31.290(0)6/043R954 (t); 38.41 (q); 50.91,(t); 55.21 eexB2BR0@GLIB2 (t);
61.96 (t); 62.02 (d); 124.98 [d (t), J CGF =4.31 Hz]; 125.37 [d (t), J CGF
=3.99 Hz]; 126.68 [s (d), J CGF =11.19 HZ}J 130.96 [s (d), J CGF =13.05
Hz]; 149.53 [s (dd), J1 CGF =251.01 Hz 139 cF=18.5 Hz]; 149.91 [s (dd),
J1 CGF =249.20 Hz, J2 CF=15.82 Hz]; 171.64 (s); 173.04 (s) 25 Exanple 134
4- (2, 3- ngéjoro ﬁggwl benzyl am no) cycl ohexane-1, | -di carboxylic acid 13 C
NVR:  ( CDCl 327 MHz; ppm 14.69 (q); 23.31 (t); 25.89 (2t); 29.43

(2t); 29 9. E(ﬂtDec %lﬂddrob Xgﬁ\dthylarrﬁﬂo tycloh@xanes, 130|céﬁbc(>¢y)|c 23Rl 53
(t): 42.10 (t): 43 (s): 56.44 (d): 117.29 [s (d), JCF =11.53 Hz]: WD
2006/ 04314gliethyl esten05/ 003113 120 126.33 (2d); 135.32 [s (d). JCF =12. 71
Hz]: 149.39 [s (dd), J1 C-F =245.35 Hz, J2 C-F = 9.44 Hz]; 149.95 [s (dd),
J1 C-F =248.55 Hz, J2 C-F =13.06 Hz]; 174.44 (s); 175.27(s) 5 Exanple 135

4-[(2, 35D f131@rm/|=R nmbmmzmbﬁm)no] cycl ohexane- 1, 1-di car boxyl ic

d ethyl ‘ester 13
?E I% % éf 15393(5% 1@580(;2;()1)&328@) (22 84 (B 21120 88720 2593 0k 299 6
t

62 17 () . 00T A" Y522 o) o9 7-BD 804, A5 930 Oy e (0 38 ? 56880,

|[4§] (a), I 5305%[ gszsﬁcefem () B4BE) (020U 12197 fd 944 G6 +£21J310 12530 (G

172.36 (s) @5 J&fmﬁ@qmmq 46 E’é@ UZC'JFJ &17.20 Fiel: Pb. 6%hs &% BF Ss03

i 11 uor qienzyly qaehyd AidY) $Y ©-phesaes L, 18- Corary HA, #09.9148 ), J1 C-F
=249.14 Hz, J2 C-F=15.76 Hz]; 171.64 (s); 173.04 (s)

Example 133
4-[(2,3-Difluoro-4-nonylbenzyl)methylaminojcyclohexane-1,1-dicarboxylic acid diet-

15 hyl ester

13 C NMR : (CDCI3; 50.327 MHz; ppm)

14.69 (q); 14.78 (2q); 23.34 (t); 25.54 (br 2t); 29.39 (br 2t); 29.93 (t); 29.97 (t);

30.07 (t); 30.18 (t); 30.73 (t); 31.29 (); 32.54 (t); 38.41 (q); 50.91 (1); 55.21 (s);
20 61.82 (t); 61.96 (t); 62.02 (d); 124.98 [d (1), J C-F =4.31 Hz]; 125.37 [d (t), J C-F

=3.99 Hz]; 126.68 [s (d), J C-F =11.19 Hz]; 130.96 [s (d), J C-F =13.05 Hz]; 149.53

[s (dd), J1 C-F =251.01 Hz, J2 C-F=18.5 Hz]; 149.91 [s (dd), J1 C-F =249.20 Hz,

J2 C-F=15.82 Hz]; 171.64 (s); 173.04 (s)

25 Example 134
4-(2,3-Difluoro-4-nonylbenzylamino)cyclohexane-1 ,1-dica'rb6xylic acid

13 C NMR : (CDCI3 +TFA; 50.327 MHz; ppm)
14.69 (q); 23.31 (t); 25.89 (2t); 29.43 (2t); 29.95 (2t); 29.99 (t); 30.02 (t); 30.17 (b);
30 30.41 (t); 32.53 (t); 42.10 (t); 54.42 (s); 56.44 (d); 117.29 [s (d), JC-F =11.53 Hz];



ester (264) 20 13 C NVR (DMSO d6; 50.327 MHz; ppm 13.91 (2q); 22.07 (t);
22.85 (br 2t); 27.98 (br 2t); 28.57 (t); 28.66 (2t); 28.91 (t); 28.93 (t);
29. 29 (2twp 28d/@8140t ) ; 35.85 (q); 48.05 (t); 53.16 (s); re@aBH0§D)311362. 16
(d); 117.24 [s (d), JCGF =10.49 Hz]; 125.39 (d); 128.03 (d); 133.05 [s
(d), JCF =12.78 Hz]; 147.99 [s (dd), Jﬁlgg-F =244.21 Hz, J2 CF =12.42
Hz]; 147.99 [s (dd), J1 CF 25 =249.23 J2 CF =13.63 Hz]; 170.01 (s);
172. 34 (s) Exanple 137 4-(4-Decyl -2, 3-d

i f1 uorobenz ] o - 13- di j [
100- 61 Nt 12500 (G0 02008, s lard P BbL BRI I G T s
(t); 25.90 (;kF @44 H?ZZ '%995'[32@6!) JAC ¥5=249.5524%, 92 CH F1330B HE]; (174;448%)25
(t); 30.37 ); 42.72 (t);.54.25 (s); 56.80 (d 116.84 [s (d
}a (d); [s (d),
JC-F =8.70 1% 7(@)26 14 (d) 126. 57 (d) 135.91 [s (d), JCF =11.76 Hz];
149.49 [s (dd), J1 CGF =250.51 Hz, J2 CGF =13.52 Hz]; 149.96 [s (dd), J1
CF =252.02 Hz, J2 CGF =16.54 5 Hz]; 175.02 (s); 176.17 (s) Exanpl e 138
4- [él 21§ ?BEkwawﬂsgygbeq_lzle ) met gyl am no] cycl ohexane- 1, -di carboxylic
aci . 327 NMHz; 12.6 . 8. ;
23.09 (2t); 4*&(@,3@#4%5*4 Qqnsgge@;ﬁ)mqt%y@@1(195098@6%@1?3 {8@%%0)@,?1{53)3?&.3 v
(t); 29.37 éét% 30.02 (t); 35.69 (q); 48.51 (t); 51.61 (s); 59.96 (d);
123.28 (d); 53. 97 (d); 128.59 [s (d), JCF =12.74 Hz]; 146.90 [s (dd), J1
CF =243.81 Hz, J2 CF =12.42 He]; 147 25 [s (dd), J1 CF =246.13 Hz, J2

?23 5%3&; Hz 172 @&%@@yégﬁiﬁ\q sl%)One singlet is merged with S
'(vag o “Zgé bgggay '2@:@,@&} %é@@@%@@ezsloé(m 25 7959 (1) c28e6d1); 28. 73t 28GR
(t); 29.31 (2t); 31.25 (t); 35.85 (q); 48.02 (t); 53.17 (s); 60.97 (t); 62.17 (d); 117.20
[s (d), JC-F =10.5 Hz]; 125.41 (d); 128.08 (d); 133.09 [s (d), JC-F =12.60 Hz];
148.01 [s (dd), J1 C-F =244.55 Hz, J2 C-F =12.38 Hz]; 149.10 [s (dd), J1 C-F
=249.15 Hz, J2 C-F =13.68 Hz]; 170.03 (s); 172.36 (s)
15
Example 136
4-[(4-Decyl-2,3-difluorobenzyl)methylamino]cyclohexane-1,1-dicarboxylic acid ethyl
ester (264)

20 13 CNMR : (DMSO-d6; 50.327 MHz; ppm)
13.91 (2q); 22.07 (t); 22.85 (br 2t); 27.98 (br 2t); 28.57 (1), 28.66 (2t); 28.91 (t);
28.93 (1); 29.29 (2t); 31.26 (t); 35.85 (q); 48.05 (t); 53.16 (s); 60.95 (t); 62.16 (d);
117.24 [s (d), JC-F =10.49 Hz]; 125.39 (d); 128.03 (d); 133.05 [s (d), JC-F =12.78
Hz]; 147.99 [s (dd), J1 C-F =244.21 Hz, J2 C-F =12.42 Hz], 147.99 [s (dd), J1 C-F
25 =249.23 Hz, J2 C-F =13.63 Hz]; 170.01 (s); 172.34 (s)

Example 137
4-(4-Decyl-2,3-difluorobenzylamino)cyciohexane-1,1-dicarboxylic acid
13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)

30



13.90 (q); 22.07 (t); 24.42 (br, 2t); 27.88 (br, 2t); 28.53 (t); 28.65 (t);
28.90 (t); 28.92 (t); 29.44 (t); 30.39 (t); 30.67 (t); 31.26 (t); 36.97
(q); 49.880(006/045R2980 (s); 61.07 (d); 124.68 (d); 125. P8T(H)005/04@%1373 [ S
(d), JCGF =10.29 Hz]; 129.72 [s (d), JCF =12.69 Hz]; 148.01 [s (dd), J 1
CF =243.42 Hz, J2 C F =12.37 Hz]; 148. 4?2 s (dd), J 1 CGF 25 =245.85 Hz,
J2 CF =13.78 Hz] 173.67 (s); 174. 70 (s anmpl e 140

1-[ 4-(4- Phenyl - 5- trifluoromet hyl t hi ophen-2-yl met hoxy) benzyl ] - pi peri di ne-4, 4

- di b |
ST ol e S N O W

e g 3 O iz BB, 3555 2k psoy b S ,Jtiansészdéaz?éﬁ?’gagc?
T30 90 (a) Hka26% BB 50H5 e PG A ST el 1o Rt g F

=2.75 Hz]; 3fHh SBHZS)2 (ﬂ-F4=1fF55125Hz 149.98 Q¢ 3dd)EY¥argFe=282.02 Hz, J2 C-F =16.54
1-(4- Decyl benzyl %azetl di_ne- 3, 3- di car boxylic acid 10 13 C NVR: ( TFA+CDCl 3;

100. 61 ®Hz;HzpAy 92(6}31(7@17@3 35 (t); 30.01 (2t); 30.11 (t); 30.25 (t);
30.30 (t); 31.85 (t); 32.59 (t); 36.34 (t); 48.09 (s);. 58.75 (2t);"'60.33
(t);"124.,92 (s); 130.48 (2d); 130.58 (2d); 147.29 (s); 171.07 (2s) 15
Exanpl e 142§ﬁmﬁﬁbtﬁmChloro 4 decyloxybenzylanlno)but 2- ynyI]- 2 nmet hyl

mal onic acid - + TFA% 100. 61 (q); 20.67
(q); 23.35 ”({()23 @e‘IUQBO th)onyﬂeeri?yl)mfa’f ylé@"@ﬁiC}(Q'?heweag 1(9533@%'5@51@@) 20
30.21 (2t); 32.58(t); 36.97 (t); 50.49 (t); 53.93 (s); 70.16 (t); 72.36
(s); 86.41 (s); 114.36 (d); 121.57 (s); 124.61 (s); 130.31 (d); 132.40
(d); 159. 0013 )NMR/ECICIG28DEA; FXx82PIMHZ;45m)

12.64 (q); 20.85 (t); 23.09 (2t); 26.75 (2t); 27.35 (1); 27.42 (1); 27.50 (1); 27.65 (1);

28.25 (t); 29.37 (); 30.02 (t); 35.69 (q); 48.51 (t); 51.61 (s); 59.96 (d); 123.28 (d);

123.97 (d); 128.59 [s (d), JC-F =12.74 Hz]; 146.90 [s (dd), J1 C-F =243.81 Hz, J2

C-F =12.42 Hz]; 147.25 [s (dd), J1 C-F =246.13 Hz, J2 C-F =13.47 Hi]; 172.42 (s);
15  173.46 (s) One singlet is merged with & 123.97

Example 139
4-[(4-Decyl-2,3-difluorobenzyl)methylamino]cyclohexane-1,1-dicarboxylic acid

20 13 C NMR : (DMSO; 100.61 MHz; ppm)
13.90 (q); 22.07 (t); 24.42 (br, 2t); 27.88 (br, 21); 28.53 (t); 28.65 (t); 28.90 (t); 28.92
(t); 29.44 (t); 30.39 (t); 30.67 (t); 31.26 (t); 36.97 (q); 49.88 (t); 52.80 (s); 61.07 (d);
124.68 (d): 125.28 (d); 125.73 [s (d), JC-F =10.29 Hz]; 129.72 [s (d), JC-F =12.69
Hz]; 148.01 [s (dd), J1 C-F =243.42 Hz, J2 C-F =12.37 Hz]; 148.42 [s (dd), J1 C-F
25  =045.85 Hz, J2 C-F =13.78 Hz]; 173.67 (s); 174.70 (s)

Example 140
1-[4-(4-Phenyl-5-trifluoromethylthiophen-2-yimethoxy)benzyl]-piperidine-4,4-
dicarboxylic acid

30



2-{4-[(2-Fluoro-4'-heptyl bi phenyl - 4-yl met hyl ) am no] but - 2-ynyl } - 2- net hyl nal o
nic 25 acid 13 C NVR (TFA+CDCl 3; 100.61 MHiz; ppm) 14.69 (q); 20.64 (Qq);
23. 36 (t)wo206068@31(4b); 29.88 (t); 30.04 (t); 32.08 (t); BeTAR2005M031136. 41
(t); 37.41 (t); 50.70 (t); 54.02 (s); 72.28 (s); 86.59 (s); 118.35 (d(d),
JCG-F 30 =23.34 Hz); 126.50 (d); 129.43 éé 132.22 (s); 132.37 (s(d),

JC-F =13.29 Hz); WD 2006/ 043149 PCT/ 1 B286%/ 003113 123 132. 68 (d (d),
JC-F=3.30 Hz); 144.31 (s); 160.56 (s(d) JC F=251.00 Hz); 176.50 (2s) One

ZI ?gl [ef sﬁ?%%%ffr@f(g@g{?ﬂ g?ﬁ&ngj bUtlpégn)Exarrpl g rlrg?hil malonic acid 13 C
NVR (2 gFé;@t@nggégg#@kzw; gmgq? a2.38gt)( 65 581(3) a86(ay) (72d18121(54(lc1)3) 128. 6%
gg) 55 (t); [sa(q% 3R f26§.§21|§21( {1¢6. So(iﬁ( éSEOF %‘%17? %F ]12%‘5%?‘?%)1% {1% ‘91 46
E;)S) 8Z)r ggy{%g éé? f?o gﬁ)(d g%@neé ?% g%g)mé@i @.&62@39 (é%61@43965[)s (g},76C50

2-{4- [C§>’C|=92N76FH’i] GG@I@@I‘(};) b‘ﬂiﬂz%lsa)nﬂ%]?B(S) 2- ynyl} 2- mat hyI mal onic acid 15
13 C NNR :. (TFA+CDCI 3; 100.61 MHz; ppn) 5.42 (t); 6.62 (t); 14.67 (Q);
21.21 (q); 23.26 (t); 27. 23 (t); 29.91 (t); 29.96 (t); 30.06 (t); 30.13
(t); 31.84 32,48 (t); 36.33 (t); 38.35 (d); 45.12 (t); 53.79 (s);
58.87 (t); Eg‘%pf?%?fl . 88.09 (s):; 124.87 (s): 130.03 (2d): 132.21 (2d):
146.52 (s)4 (Am@mé@))azéﬁulﬁﬁwdmathwﬂm{aﬂq(2 FI

uor o- 4' - hexyl bi phenyl - 4-yl met hyl ) met hyl am i no] but - 2-ynyl } - 2- et hyl mal oni c
acid 25 13 C NVR (DVBO d6; 100.61 MHz; ppm) 13.94 (q); 20.36 (q); 22.07

(t): 26 014410 NVAS- PRFALEDAES: $60.61NMHBTpPR) (1) 34.85 (1);
14.68 (q): 23.35 (t); 30.01 (2t); 30.11 (t); 30.25 (; 30.30 (t); 31.85 (; 32.59 (t);
36.34 (f); 48.00 (s); 58.75 (2t); 60.33 (t); 124.92 (s); 130.48 (2d); 130.58 (2d);
147.29 (s); 171.07 (2s) -

' h15 Example 142
2-[4-(3-ChIoro-4-decyloxybenzylamino)but—2-ynyl]- 2-methyl malonic acid

13 C NMR : (CDCI3 + TFA); 100.61MHz; 5 ppm)

14.71 (q); 20.67 (q); 23.35 (t); 26.53 (t); 26.61 (t); 29.59 (b 29.97 (t) 29.99 (t);
20 30.21 (2t); 32.58(t); 36.97 (t); 50.49 (t); 53.93 (s); 70.16 (t); 72.36 (s); 86.41 (s);

114.36 (d): 121.57 (s); 124.61 (s); 130.31 (d); 132.40 (d); 157.00 (s); 176.25 (2s).

Example 143
2—{4-[(2-FIuoro-4'-heptylbiphenyl-4—ylmethyl)amino]but—2—ynyl}—2—methylma|onic
25 acid '

13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)

14.69 (q); 20.64 (q); 23.36 (t); 26.60 (t); 29.88 (t); 30.04 (t); 32.08 (t); 32.52 (1);

36.41 (1); 37.41 (t); 50.70 (t); 54.02 (s); 72.28 (s); 86.59 (s); 118.35 (d(d), JC-F
30 =23.34 Hz); 126.50 (d); 129.43 (4d); 132.22 (s); 132.37 (s(d), JC-F =13.29 Hz),



40.86 (q); 44.66 (t); 52.25 (s); 57.86 (t); 75.99 (s); 82.56 (s); 116.41
(d(d), JGF = 23.04 Hz); 125.46 (d); 127.10 (s(d), JCF =13.10 Hz); 128.51
(2d); 128v6Qo0¢eAd}149 130.42 (d); 132.24 (s); 139.24 (s); ptaaB®s/(ms)13 158. 95
(s(d), JGF =245.84 Hz); 30 172.93 (2s) WD 2006/ 043149 PCT/|B2005/ 003113
124 Exanpl e 147 2- Met hyl - 2- {4-[ net hyl - (4- nonyl benzyl)

am no] but-2-ynyl}malonic acid 13 C NWR 1(2§)DCI 3 + TFA); 100.61 MHz; 6 ppm
5 14.74 (q); 21.06 (q); 23.33 (t): 26.96 (t); 29.98.(t); 30.02 (t); 30.12

t); 30.19 ; 1, 88 . 134 Gt 2 83635 At A ; . .
(15,015 40 gy BUe fben 8, (4044 PRPaet (4 36400 86 8 o
131.30 (2d) ,zsgéﬁwéﬁnglﬁ)t;is m&%&?wﬁﬁ)the HéobRT at )30 Exanpl e 148 10 _
2-{4-[ (2, 3- | uor o- 4-nonyl benzyl ) et hyl am no] but - 2-ynyl } - 2- net hyl mal oni ¢
acid. 13 CNWR (CDCI3 + TFA); 100.61 MHz; 8 ppnm) 14.51 (q); 20.67 (Qq);

23.40 (t); 1 29.66 (t);, 30.07 (3t); 3023 (t); 30.45 (t); 32.65
(t); 4(().)80 %%'%gfg%dg (t); 5%.)15 (t); 54.(21)(5); 70.(7)2 (s); 88.(6)1 (s);

114.53 [ss, 244-&!str@byl-ld-r&&yﬂ:bh]z)"l)airaﬁloﬁiﬁ.lt(mynyl}'-ZanéﬁwyhhMonlo?icia9 (d, J=
3.95 Hz); 137.80 [s, (d, J= 12.89 Hz)]: 149.95 [s, (dd), J1= 247.47 Hz, J2=
9.47 Hz)]; 150.64 [s, (dd), J1= 258.90 Hz J2= 22.21 Hz]: 177.26 (2s).

Exanpl e 149 : : | ' but - 2- | }-2- et hyl
ma?gﬁi g aci ﬁglgngm&%ngﬁgmé%ﬁm%o%o@? nMc-)I]z; u8 pp>rfr)ny1%). OOm(EQ)?/ 14.71
g g-) 532& ?7 (34&85(21;&& 33-0525&2; 2?--180(qu 20.969(%)32332) (Zt);C{:B-&?l (gt )29.91&)(9;73%2)):7@);

. ; : ; ; ; : ; : s)'; :
(70 81 3637 ChTReT I} 2% isTel &) 4038 @9 qt 58 e ey baidi o6

;o 176, 47 . @)1 . : b A\ .

benzyl) i o] 2Bl o) L2 sty o O A RR Qi 40,29
TFA) ;- 100. 6”rdiddbly éneriglet is merged at ~ 30.

Example 145
2-{4-[Cyclopropyl-(4-nonylbenzyl)amino]but-2-ynyl}-2-methylmalonic acid
15 13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)
5.42 (t); 6.62 (1); 14.67 (q); 21.21 (q); 23.26 (t); 27.23 (1); 29.91 (t); 29.96 (t); 30.06
(t); 30.13 (t); 31.84 (1); 32.48 (1); 36.33 (1); 38.35 (d); 45.12 (t); 53.79 (s); 58.87 (V);
71.47 (s); 88.09 (s); 124.87 (s); 130.03 (2d); 132.21 (2d); 146.52 (s); 175.41 (2s)
20
Example 146
2-{4-[(2-Fluoro-4'-hexylbiphenyl-4-yimethyl)methylaminolbut-2-ynyl}-2-

methylmalonic acid

25 13 C NMR : (DMSO-d6; 100.61 MHz; ppm)
13.94 (q); 20.36 (q); 22.07 (1); 26.01 (t); 28.39 (t); 30.86 (t); 31.12 (t); 34.85 (1);
40.86 (q); 44.66 (1); 52.25 (s); 57.86 (1); 75.99 (s); 82.56 (s); 116.41 (d(d), JC-F =
23.04 Hz); 125.46 (d); 127.10 (s(d), JC-F =13.10 Hz); 128.51 (2d); 128.56 (2d);
130.42 (d); 132.24 (s); 139.24 (s); 142.06 (s); 158.95 (s(d), JC-F =245.84 Hz);
30 172.93 (2s) '



WD 2006/ 043149 PCT/ | B2005/ 003113 125 14.58 (q); 20.41 (q); 23.38 (t);
26.48 (t); 29.59 (t); 30.00 (t); 30.04 (2t); 30.18 (t);, 30.42 (t); 32.62
(t); 38. Wo(0)6/044E921 (t); 54.08 (s); 72.19 (s); 86.47 esxBAdS0B31y s, (d,
J= 11.55 Hz); 126.97 (d); 127.00 (d); 137.11 [s, (d, J= 12.90 Hz)]; 149.76
[s, (dd, J1= 254.97 Hz, J2= 17.30 Hz)]; 150.33 [s, (dd, Jl1= 246. 81 Hz, J2=
11.17Hz)]; 5 177.18 (23) Exanpl e 151 2 ?ﬂ (4-Decyl -2, 3-d

i fl uorobenzyl am no) but-2-ynyl]-2-nmethyl malonic acid 13 C NWR (TFA + CDCl 3;

100. 61 Miz: 10,14. 67 (q); 20.51 (q); 23.38 (t): 26.51 (t); 29.56 (t):
29.96 (t): %85)'%)9'92‘%31 30. (28)(t) 50 9 (t): 50 5 (t): 52 6b (t): 56 1b

t 45.11 thyl4@-R2&nylis riih tr2-yAEman| d), JCF=11.42
|(42% 126. 25(2?(-%/1)(9’[@?-222{118[8@( di’ @136 %Zénzsyfﬁ‘)@ ): 0\%@)12 }7I9w§H2] nciig %38 [s (dd),

J1 G F=251.739 Hz, J2 CF=13.95 Hz]; 150 26 [s (dd), J1 G 15 F=256. 293 Hz,

J2 C-F=20.94 -y : I
2-{4-](4- De@%l%r ?%@ﬁhé%?rﬁ‘ﬁé?gg 66]5&6%3}7 ?pr) met hyl mal onic acid 13 C
(N{V)R (2 g@g;owa (%091 @b ngm%m 286 @go(if)lzzgqga (Qosafez(q) 3@323&) (30.1926; 79

32.56 (t); é68§4(’f)(t Gi 386 (1), 4‘158 20 (@h))44(57 @6 Q3539 (§)) gﬁl8it(}) 70(632(594
(5 58,47 L8 4735 B 10t A gy ) B B s 4T

benzyl ) net hyI am no] but - 2 ynyl} 2-methyl malonic acid. 13 C NVMR (CDCI3 +
TFA); 100. S@g 14.69 (q); 20.91 (qg); 23.33 (t); 26.52 (t); 26.80
(t); 29 56 El@\mpbm (t); 29.95 (t); 30.15 (t); 32.53 (t); 40.41 (q);

1522 (L 23486 $ DB LRohfben iR thidmindlodt-yAyi- 2V\9e¥|ﬁ\ﬂ%%ﬁﬂc‘a9cud

PCT/ | B
13 C NMR : (CDCI3 + TFA); 100.61MHz; & ppm)

14.51 (q); 20.67 (q); 23.40 (t; 26.68 (1); 29.66 (); 30.07 (3t); 30.23 (t); 30.45 (1)
32.65 (t); 40.80 (q): 46.69 (t); 53.15 (t); 54.21 (s); 70.72 (s); 88.61 (s); 114.53 [s, (d,

15 J= 11.28 Hz)|: 126.93 (d, J= 3.27 Hz); 127.29 (d, J= 3.95 Hz); 137.80 [s, (d, J=
12.89 Hz)]; 149.95 [s, (dd), J1= 247.47 Hz, J2= 9.47 Hz)]; 150.64 [s, (dd), J1=
258.90 Hz J2= 22.21 Hz]; 177.26 (2s).

Example 149
20  2-{4-[Ethyl-(4-nonylbenzyl) amino]but-2-ynyl}-2-methyl malonic acid

13 C NMR : (CDCI3 + TFA); 100.61MHz; & ppm)

10.00 (q); 14.71 (q); 20.87 (q); 23.33 (t); 26.80 (t); 29.98 (2t); 30.11 (t); 30.17 (t);

31.83 (t); 32.55 (t); 36.34 (t): 41.07 (t); 49.22 (t); 53.92 (s); 57.77 (t); 70.81 (s);
25 87.79 (s): 125.07 (s); 130.39 (2d); 131.16 (2d); 147.06 (s); 176.47 (2s).

Example 150
2-{4-[(2,3-Difluoro-4-nonyl benzyl)amino]-but-2-ynyl}-2-methyl malonic acid

30 13 C NMR : (CDCI3 + TFA); 100.61MHz; 5 ppm)



80.30 (s); 114.40 (d); 120.43 (s); 124.64 (s); 131.07 (d); 133.04 (d);
157.30 (s); 176.05 (2s). Exanple 154 5 2- Ethyl-2-{4-[(2-fl u o
ro-4'-hexw0 200d/q@3taenyl - 4-yl methyl) ami no] b ut-2-ynpCrnmBzos/esics aci d

13 C NMR (TFA+CDC13; 100.61 MHz; ppm 9.18 (q); 14.72 (q); 23.28 (t);
24.45 (t); 28.23 (t); 29.73 (t); 32.02 (tps 32.39 (t);, 36.38 (t);, 37.06
(t); 50.32 (t); 58.44 (s); 72.29 (s); 86.47 (s); 118.34 (d(d), JCGF = 24.36
10 Hz); 126.56 (d); 129.37 (4d); 129.85 (s(d), JCGF = 7.56 Hz); 132.01

S ?; ( g) : % ngM:.SBB(.qZ;OZ(HAﬂ ;()323 38 (t))26.482t)529.69) (1); BA0Q Gt)( S);04L (H1); 430.48 ((6))

X 5.7 I 5
2Nty - 2- SO 325 PESTT 1Y rAERR e BBiRY: i (9: §B AT oY 8RS i n
P I e TR 0020 GEPTFER LIS by et e
86. 48. (s) ;519&25141937. ¢, 428 ;17'1@(;}&3];’(@5(3.'332[3,_ 26| d1%c@46.§d—l§, 32691 vsghu;z]] :
12945 (d); THB1BGR ) oy : 132,57 (2d). 13508 (s9: 140 92 (5): 145.05 [s
(9), JCGF =2.91 Hz]; 160.55 (s); 177.06 (2s) Biological testing 25 Hunman
S1 P1-5 receptor subtypes were stably expressed in HEK 293 or CHOK1 cells
fol | owi ng tEx@®splectdon with correspondi ng plasnid constructs. Al though the

ti 1. t 1 P the,l |, of ion.and
espons: verddEE PR 2 TREP R D Roino R 2n - BatBURAST AL ¢ hat vere
sel ected i s13 MURMRNT @FA + CIBCRD ORY00EB H8z; Bofd)l B2005/ 003113 127 When

cultivated cells reached 80 % confluence, they were collected and, after -
lysis, el | nenmbranes were collected by centrifugation and washed in buffer

containing APEYRENAPEFTy); 23.38 (); 26.51 (t); 29.56 (1); 29.96 (1); 30.02 (21): 30.20 (1):
30.29 (t); 30.38 (t); 32.60 (t); 38.10 (t); 45.11 (t): 54.01 (s); 72.20 (s); 86.41 (s):
115.68 [s (d), JC-F=11.42 Hz]; 126.25 (d); 126.89 (d); 136.92 [s (d); J=12.79 Hz]:
149.68 [s (dd), J1 C-F=251.739 Hz, J2 C-F=13.95 Hz]; 150.26 [s (dd), J1 C-
15  F=256.293 Hz, J2 C-F=20.94 Hz]; 176.93 (2s)

Example 152
2-{4-[(4-Decylbenzyl)methylamino]but-2-ynyl}-2-methylmalonic acid
13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)
20 14.71 (q); 20.85 (q); 23.34 (1); 26.79 (f); 29.99 (t); 30.00 (t); 30.10 (t); 30.22 (t);
30.27 (t); 31.84 (t); 32.56 (t); 36.34 (t); 40.31 (q); 45.20 (t); 53.86 (s); 59.44 (1) ;
72.84 (s); 88.47 (s); 125.13 (s); 130.36 (2d); 131.26 (2d); 147.03 (s); 175.78 (2s)

Example 153
25 2-{4-[(3-Chloro-4-nonyloxy benzyl)methylamino]but-2-ynyl}-2-methyl malonic acid.

13 C NMR : (CDCI3 + TFA); 100.61MHz; § ppm)
14.69 (q); 20.91 (q); 23.33 (t); 26.52 (t); 26.80 (f); 29.56 (t); 29.90 (t): 29.95 (t);
30.15 (t); 32.53 (t); 40.41 (q); 45.22 (t); 53.87 (s); 58.66 (t); 70.16 (t); 70.79 (s):



Bi ndi ng assays were perfornmed using 5-20 pg of cell nenbranes suspended 5
in 20 mMMtris-HCI pH 7.4 containing 15 mM NaF and 2.5 nmM deoxypyri doxi ne in
a final wolome46f49250 pl. The radioligand was 0.5 nM PCT/IB2005/003113
3H-D-erythro-di hydro-S1 P incubated in the presence of bovine serum

al bumin for 1 h after or 2 h- prei ncubatlon Non speC|f|c bi ndi ng was
defined fromincubations in the presence 6of 5pMBl P. 10 GIP-y-35 S bindi ng
was performed using -5 lag protein of cell menbranes suspended |n 50 nM

"t of | gan@Ols (0 072 AR B T20d R TAREE e oPa R (B PR (e

in the presgges @fs)10 pM non-radioactive GIP-y-S. S1 P and receptor

agoni sts enhance the specific binding whereas inverse agonists reduce it.

15 The maximal stinmulation elicited by S1 P was taken as a reference to
define full qrtlal agonism and cal culate the intrinsic activity (i.a.)
of conpoun&g "*ﬁ% éﬁl results shown in Table 1 indicate that conpounds of

the invent ixopiHaf-9- {46{@1_%bﬂ)-acmmlphéiiylﬂlylﬁwtﬁyl;mﬁm]btﬁsz -phihalomdeatidr s

with a potency'sinilar to that of S1 Pitself (i.e. with full intrinsic
activity and at nanonol ar concentrations) 20 w thout affecting

3P, si pddl ReR FRRERIeR: S8B R RIS " Elso (nm S P1 o1 Pa

S1 P2 3 6918 apii4: - 33.28-(); 3%.45 () 28:2D) (1); 2B.7AB(t};i 32262 (1)ANE0O ({)i 36-38. 3)

oS 2R e o o B A 1 Ry TP,

wherein, ). 126.56 (d); 129.37 (4d); 129.85 (s(d), JC-F = 7.56 Hz); 132.01 (s(d), JC-F =
13.20 Hz); 132.27 (d); 132.52 (s); 144.16 (s); 160.46 (s(d), JC-F = 250.78 Hz);
175.77 (2s) |

Example 155
15  2-Methyl-2-{4-[4-(4-phenyl-5-trifluoromethylthiophen-2-ylmethoxy)benzylamino]but-

2-ynyl}malonic acid

13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm) |
20.50 (q); 26.54 (t); 37.48 (t); 51.64 (t); 54.11 (s); 65.70 (t); 72.29 (s); 86.48 (s);
20 116.93 (2d); 121.83 (s); 123.25 [s (q), JC-F =269.755 Hz]; 126.75 [s (), JC-F
=36.80 Hz]; 129.14 (2d); 129.20 (d); 129.44 (d); 129.45 (d); 131.06 (d); 132.37
(2d); 135.08 (s); 140.92 (s); 145.06 [s (q), JC-F =2.91 Hz]; 160.55 (s); 177.06 (2s)

Biological testing
25 Human S1P1-5 receptor subtypes were stably expressed in HEK 293 or
CHOK1 cells following transfection with corresponding plasmid constructs.
Although the ﬁative cells somewhat respond to S1P, the level of expression and

responsiveness of the antibiotic-resistant transfected cell lines that were selected is

much higher.



Art represents an Aryl or Heteroaryl group optionally substituted by 1 up
to 5 R group(s), wherein, each R identical or different, is selected from
t he groupwoan&v®sisng in 10 Hal ogen at om per hal ogenoal lpgir/iB20b5/R0sl 13

-QAl kyl, -OH, -COCR7, -CONR7R8, -Alkyl-Hal, -OAl kyl-Hal, NO2, -CN, -NR7R8,
-Al kyl Aryl, -Aryl, -S(OIR7, -Alkenyl, -Si(AKkyl)3; wherein R7 and RS,

I dentical or different, are chosen from tl2€ group consisting in H; Alkyl;
Cycl oal kyl; Aryl; -AkylAryl; Heteroaryl; wherein A kyl, Cycloal kyl, and/or
15 Aryl |s(are) optlonall substi tut ed bg one or nore jdentical or

di fferent Hal ogéfienaeultivaies gellsutrashery PO % genflusissrihey Wwereanallawied sng,

t th ol .1
oget et vt bl Delcal A Bl leld B4 ) it ol FRLFED il
nore R as @lﬂftammb ahtipretesmad. opti onal |y conprising one or nore

unsaturatlon(s) and/or heteroatorn‘@%@an_d/o resi due chosen fromthe
group consi sti n%'rﬁ N9 APKAYSyWere perfe psing N9 © em@ﬁﬂﬁS@USPende

X 1 opr edent & 2 MM AISHEIRATA coptaying I NGE AE2 R P PEBE B gER P

-Ar2- repr e&r&aitmlame Af\250 gt.otipe apdictigahd ywasib3.6i hivit 8H - lbyergﬂﬂfoed'lhydroeSfP

roup as defined above, or wherein formtqggether. with the ato o]
\?\hi o 2 heynGHEAERy B8 RIGRARER o] Mg oMby SIRGNGT dalyl i Alehi Fog bt

- Y2def | ﬁg%ﬁﬁﬂdb%tléﬁan nk%p%elmfﬁ:h Pﬂlngowbécﬂb?in'e\ﬂ FORShEGBERMON PREp @seﬁ?éé )

R as ove ona onprising one or nore unsaturatio
or of 5 uM S1P.
10 GTP-y-35 S binding was performed using ~5 ug protein of cell membranes

suspended in 50 mM tris-HCI pH 7.5 containing 10 mM Mg CI2, 100 mM NaCl and

10 uM GDP. The radioligand was 0.025 nM [35S] GTP-y-S and non specific
binding determined in the presence of 10 yM non-radioactive GTP-y-S. S1P and
receptor agonists,enhance the specific binding whereas inverse agonists reduce it.

15 The maximal stimulation elicited by S1P was taken as a reference to define full or
partial agonism and calculate the intrinsic activity (i.a.) of compounds. ”
Typical results shown in Table 1 indicate that compounds of the invention are

able to activate S1P1 (and sometimes S1P2) receptors with a potency similar to

that of S1P itself (i.e. with full intrinsic activity and at nanomolar concentrations)

20  without affecting significantly S1P3 receptor.

- Table 1: Agonist activity of compounds and on S1P1, S1P3 and S1P2 receptors

EC50 (nM) EC50 (nM) EC50 (nM)
S1P1 S1P3 S1P2
3 6 (La=1) >1000 (i.a~0.3) 4 (ia=1)
12 13 (La=1) >1000 (i.2~0.3) 5 (il.a=1)




het eroat on(s) and/or a residue chosen fromthe group consisting in

-Al kenyl -, -Akynyl-, -CH=N-, -N=CH, -CH=N-O, -ON=CH, -C(=O -,

-C(=0 O ,WO20cHBDR7) , -N=N-, -S(OI- ; 10 -R represeanrasaobyanmgen
atom or a -Cycloal kyl or an -Al kyl chain, the «cycloal kyl or alkyl being
optionally substituted by one or nore R I(ﬁ defined above, and optionally
conprising one or nore unsaturation(s) o ffleteroatom(s) and/or a residue
chosen fromthe group consisting in -Al kenyl-, -A kynyl-, -CH=N-,.-N=CH,
-CH=N-O, -ON=CH, -C(=00C, -C(=0 (NIx SN:N- -S(OI-, such as 15

- Al kenyl - Al kyl , -Al kynyl - Al kyl , -CH=N- M - N=CH Al kyl , -CH=N-O Al kyl,
-0- N=CH Al kyl, -C(=0-Al kyl, - O)OAIkyI -C(=0 (NR7) - Al kyl, -N=N- Al kyl,

-S(0)1- Al kyl;  -Y | kyl - chai n, optionally substituted by
one or rmore R ds 3&%@ f&fe@r bl pt i onaIIy conprising one or nore
unsat urat i og{qs)>—ofy1 ZDJjgt oato and/ ,are i du hosen from the group
consisting in - {<e21yl A?”kynylm(’g'&)p CH:N- T N= 8(aifﬁl‘ OGO, KECR™")

-C(=0 -, -C(:O)O -C(=O (NR7) -, -N=N-, -S(O)I-R g|500r1 Zrepresentsa
- Cycl oakkyl < group or an -Aryl <, -Het eroe(r)yl < group or a 25 -C(al kyl)<
group, or R and Z formtogether with the N atomto which they are attached
a Het er ocyoVha&Jesy Het eroaryl group; wherein (CO2R') and (COR'') can be

KT P R 0 SR Lo

optional | y 55Rgbupg),ed by one or nore R as defined above, and optionall y
conprising one or npre unsaturation( f? R'"' represents -OH -QAl kyl, H,
-NR70R8, - NR7R&Vhaiginuearh &, idgmiigabor g eﬁeram&ﬁﬁlg@teairomﬁhe@rwmvomlmnare

defineqyas 1 8h0N& atom, perhalogenoalkyl, -Alkyl, -OAlkyl, -OH, -COOR7, -CONR7RS,
-Alkyl-Hal, -OAlkyl-Hal, NO2, -CN, -NR7R8, -AlkylAryl, -Aryl, -S(0O)IR7, -Alkenyl,
-Si(Alkyl)3;
wherein R7 and RS, identical or different, are chosen from the group consisting in
H : Alkyl; Cycloalkyl; Aryl; -AlkylAryl; Heteroaryl; wherein Alkyl, Cycloalkyl, and/or

15 Ayl is(are) optionally substituted by one or more identical or different Halogen
atom, polyfluoroalkyl, Aryl, -COOR7
or R7 and R8 form together with the N atom to which they are attached a
Heterocycle;

~lisO,1o0r2;

20 = Y1 represents an -Alkyl- chain, optionally substituted by one or more R as
defined above, and optionally comprising one or more unsaturation(s) and/or
heteroatom(s) and/or ‘a»residﬁe chosen from the group consisting in -Alkenyl-,
-Alkynyl-, -CH=N-; -N=CH-, -CH=N-O-, -O-N=CH-, -C(=0)-, -C(=0)(OR7)-,
-C(=0O)(NR7)-, -N=N-, -S(O)I- ;

25 =misOor1;

= X represents a heteroatom;

=nis0or1;



or R" and R'' formtogether a ring wwth the aton(s) to which they are
attached to forma cyclic intranolecular bis carbonyl group, including
Mel dr um awoaooedeBi4ati ves; as well as their enanti onerspPCuiiBLes/ewsiBONeEr S,
geonetrical isoners, mxtures 10 thereof, free fornms and pharnmaceutically
acceptabl e salts, hydrates, solvates and_ esters with the exception of
conpounds where : - nEn=p=0, =0 or 1, RI2R or Al kyl, Y2=-Al kyl -,

Y3=-A kyl -, Z=-C(A kyl)< and Art= unsubstituted phenyl or phenyl

subetlohted U0 22 EudRigs LT Rolh WAL Fand S BrtBuiRaple &ore v
unsubsti t ut @@uphenyéfinet aﬁwmoummea@mr Rimay ferne t@gerthér With1tes endrad towHidte
foll owing general 20 formula (I I): CRR' Arl (YI)m (X)n (Ar2)P Y2 N

(Y3)g- az Rhegpare attacheq & fysqficyplicaaryl el heferogpprings, R R, Y3, R, R,
m n, p, q are gﬁfé@%q 1as in formula (1) and - Z 25 represents a
Cycl oal kyl < group or an -Aryl<, -Heteroaryl< group ; WO 2006/ 043149

PCT/ | B2G05/ 00311-y2- k3predesitean A@@E%‘rﬁaummbt(oﬁ% 'shbstitatdiEbplohacdratiote R &e
same atomor two adjacent atonms of the Z ring ; as well as their
enant i omer sdefinesk eﬁbﬁyesoﬁﬁ?'s opHepabt r“er‘&P”ﬁ'%%nﬁF‘@ Ofi KRQTEedINSEHERHBR(S) f PEe

feg[gfsa”d %&F&QSM‘(@%%%@&%@F&%‘ EnG& FronhMAE3g@Rp SOMYEHTRS iR Alkehyl-,
-Alkynyl-, -CH=N-, -N=CH-, -CH=N-O-, -O-N=CH-, -C(=0)-, -C(=0)O-,
-C(=0)(NR7), -N=N-, -S(O)I- ;
10 » -R’ represents a hydrogen atom, or a —Cycloalkyl or an —Alkyl chain, the
cycloalkyl or alkyl being optionally substituted by one or more R as defined above,
and optionally comprising one or more unsaturation(s) or heteroatom(s) and/or a
residue chosen from the group consisting in —Al'kenyl-, -Alkynyl-; -CH=N-,.-N=CH-,
-CH=N-O-, -O-N=CH-, -C(=0)O-, -C(=O)(NR7)-, -N=N-, -S(O)l, such as
15 -Alkenyl-Alkyl, -Alkynyl-Alkyl, -CH=N-Alkyl, -N=CH-Alkyl, -CH=N-O-Alkyl, - -O-
N=CH-Alkyl, -C(=0)-Alkyl, -C(=0)O-Alkyl, -C(=0)(NR7)-Alkyl, -N=N-Alkyl, -S(O)I-
Alkyl;
= -Y3- represents an -Alkyl- chain, optionally substituted by one or more R as
defined above, and optionally comprising one or more unsaturation(s) or
20  heteroatom(s) and/or a residue chosen from the group consisting in -Alkenyl-,
-Alkynyl-, . -CH=N-, -N=CH-, -CH=N-O-, '-Q—N=CH-, -C(=0)-, -C(=0)0-,
-C(=0)(NR7)-, -N=N-, -S(O)}- |
»gisOorf;
. Z represents a —Cycloalkyl< group or an -Aryl<, -Heteroaryl< group or a
25 —C(alkyl)< group, or R’ and Z form together with the N atom to which they are
attached a Heterocyclic or Heteroaryl group;
wherein (CO2R”) and (COR’”) can be attached to the same atom or two adjacent

atoms ;



3. Conmpound according to claim1 or 2, wherein : Art represents an Aryl or
Het eroaryl group optionally substituted by | up to 5 R group(s), 10

wher ei n ewohok/o48ienti cal or different, is selected fromcThB2095/008p13
consisting in Halogen atom perhal ogenoal kyl, -Al kyl, -O0Al kyl; Y1
represents an -Al kyl- -chain or a -S-Alkyl chal n, V msOorl; X represents
a heteroatom 15 nisOorl; -Ar2- represerﬂt39 an -AryI - group; pisOorl; -Y2-
represents an -Alkyl- chain; -R represents a hydrogen atom or a cycl oal kyl

or an al kyl chaing (&%egbsR%y F%dr\ﬁggﬁ At Bﬁgﬂtﬁk%qﬁk ﬁ%n{og%"\? HBSEtUt‘T:Q by

represents a -C(al ky < group represents a

represents andydr crgere dRoas @inel' ‘aboepr esrehtaptiodl]ly - @%bM‘amg WRéRSr more
(C®2R') and é%? re attached to the same atomof the Z ring; as well as
their enantV gato(@ tier eoi soners, geonetrical isoners, mixtures thereof,

free forms and pharng g)?é’éérﬁ@Lbf-l acoapable 113?&'7?‘?%8 X ARES naffhl 3l E?Q@Efi‘c

esters. WO 2006/ 043149 PCI/1B2005/ 003113 npound accordin
anyone of tarmwmaclde;wbertelnaRﬁmntBeare d&rfmedrasmtmyents a Phenyl or Thienyl

Tenti cal  or i ¥ B anpRY S Rbahal"s Homin Mg B Ebisst ey e Aehsaeh
atom per hatbOQGrfh@abk)z&i/clrcAhHﬁVémole@ﬂaIﬁYbrs carbonyl group, including Meldrum acid
derivatives;
as well as their enantiomers, diatereoisomers, geometrical isomers, mixtures
10 thereof, free forms and pharmaceutically acceptable salts, hydrates, solvates and
esters
wnth the exception of compounds where :
- m=n=p=0, q=0 or 1, R'=H or Alkyl, Y2=-Alkyl-, Y3—-Alkyl- Z—-C(Alkyl)< and
Ar1= unsubstituted phenyl or phenyl substituted with one or more identical R where
15 Ris Halogen; and
- m=n=p=0, g= 1, R'=H, Y2=-CH,-, Y3=-CH,-, Z=-cyclobutyl< and Ari=
_unsubstituted phenyl.

2. Compound according to claim 1 represented by the following general . .
20 formula (II): " '
CO,R"

Art— (Y1), X); (Ar2), — Y2 N— (Y3)q——@<
R' : .

- COR"
(Ih

in which Ar1, Y1, X, Ar2, Y2, R, R', Y3, R”, R”’, m, n, p, q are defined as in formula
() and

W Z
25 ©< represents a —Cycloalkyl< group or an -Aryl<, -Heteroaryl< group :



5 5. Compound according to anyone of the preceding clains wherein Yl
represents an -Alkyl- chain or a -S-Alkyl- chain. 6. Conpound according to
anyone ofwoOheogeriedi ng clainms wherein mis 0. 10 7. CeopaBmds/eses di ng to
anyone of the preceding claims wherein X represents an Oxygen atom 8.
Compound accordi ng to anyone of the preceding clains wherein nis 0. 15 9.
Conmpound according to anyone of the precdding clains, wherein -Ar2-
represents an -Phenyl - group. 10. Conpound according to anyone of the

Phe. pr ecad: HaR B A0 ABR CB) %aa%&saﬁ%’?egﬁ@d@k%ﬁq‘"gcﬂéﬁgr B0 3BeBhng

accordi ng “AenAofRe z)f-mé he preceding clainms, wherein - 25 represents a
hydrogen atom or a ycloa kyl or an al kyl chaln or -COOAI kyl . 13. Conpound
accordi ng tas aw@ibras dlﬁelt mm@msngﬂ@ueé@mﬁomﬁ@n cgeogelricad. iSoners0aIgy 9

cl ai . whdBrePn. 3 TPl and e e KPR Oes Go B AR, HFEr4 S8 ROFFES At
(COR'") sar ecstatd ached to the sane atomof the Z ring. 5 15. Conpound

according to anyone of the preceding clainms, wherein -R' represents a
hydrogen atom 16. Conpound according to anyone of the preceding clains,

wherein -R'"  represepls - OhH Sc0BHdiN to ol For 2 Quherein -

Ar1 represents an Aryl or Heteroaryl group optionally substituted by 1 up to 5
R group(s),
10 wherein each R, identical or different, is selected from the group consisting in
Halogen atom, perhalogenoalkyl, —Alkyl, -OAlkyl
Y1 represents an —Alkyl- chain or a —S-Alkyl- chain;
-mis0or1; | | |
X represents a heteroatom,
15 nisOort;
-Ar2- represents an —Aryl- group;
pis0orf; \
-Y2- represents an —Alkyl- chain;
~ -R’ represents a hydrogen atom or a cycloalkyl or an alkyl chain;
20 qisOor1;,
Y3 represents an alkynyl chain;
Z represents a —C(alkyl)< group or

V4
<>< represents a —Cycloalkyl< group;

-R” represents a hydrogen atom,;
25 -R" represents —OH, —OAlkyl, -NR7RS;
(CO2R") and (COR™) are attached to the same atom of the Z ring;
as well as their enantiomers, diaterecisomers, geometrical isomers, mixtures
thereof, free forms and pharmaceutically acceptable salts, hydrates, solvates and

esters.



17. Compound according to anyone of the preceding clains selected fromthe
group consisting in: 3-(4-octyl benzyl am no) cycl opent ane-1, 1-di carboxylic
acid 3- (Weoaotsn4bampzyl am no) cycl opent ane- 1, 1- di car boxyl ipcTaB2ods/edsnyd est er
15 3-(4-nonyl benzyl am no) cycl opentane-1, 1 -dicarboxylic acid

3- (4-octyl oxybenzyl am no) cycl opent ane- 1, 1-di carboxylic acid

3- (3- met hoxy- 4- oct yl oxybenzyl am no) cycl op&ht ane- 1, 1 di carboxylic acid

3- ( 3- net hoxy- 4- but yl oxybenzyl am no) cycl opent ane-1, -di carboxylic acid

3-(3- et hoxy 4- exyly ox y am cl opent carboxylic acid 20
3- (3- bromo- 4- oétyl ox WBQ ﬁ%‘?ﬂ% %%/8?&1%9’{%?%"]9 E'alﬂ‘%&ﬁ%?(' |Rr1
aci d represents a Phen I or Thlen%I grouF optionally substituted by 1 uE to 5 R roupﬁs)

3- (3-met hoxy-4-octyl o enzyl am no) cycl opent ane- 1 di carboxy

acid wherein each : |dent|ca?/ or dn‘ferent is selected from the group consisting in

3-(3- chlor - oct Xy thox z cl opent ane-1I, | -di carboxylic
acid 3- (4 9?%%#%91%%?@ @Bgn%&ﬁglégw&%lcarboxylic acid

3-(4- degylbenzylanlno)cyclopentane 1, -di carboxylic acid 25

3- (3- net hoxy- 4- nonyl oxybenzyl am no) yclopentane 1, | -dicarboxylic acid
3- (3- chl or o- 4- fionyl 0XyYBREYNA MckBINGE: fopBaYIeR: &f the Pieeating cjaims wherein Y1
3- [3 [ 4- (4rgskﬂg%%ng_%hamgh%ﬁxLng%¥Aﬂ§LQ§kﬁ¥cIopentane 1,1- dlcarboxyllc
aci

3-[ 4-[ 4- (3-chl or o- 4- net hoxyphenyl ) but oxy] benzyl anmi no] - cycl opent ane-1, 1-

di carboxylic acid WO 2006/ 043149 PCT/1B2005/ 003113 134 °

3- (4- nony! benz @ ani n&YYRPYIEAGRRENA toranyopa b g preseding ¢laimp wheesin gt is 0.
hydrocgborlde

3-{4-[ 3-fl uoro-(4-hexyl phenyl )benzyl ] am no} cycl opent ane-1|, 1-di carboxylic
acid hydrochl gri de £ompound according to anyone of the preceding claims wherein X
1-(2, 2, 2- trlfluoroethébfarbannyl) 3-(4- nonylbenzylanlno)cyclopentanecarboxy

lic acid H9BFESERtOAM HXYPREGAtRM
1- (2,2, 2-trifluoroethyl carbanoyl) - 3- (4- nonyl benzyl am no) cycl opent anecar boxy
lic acid hydrochloride (isoner B)
8. Compound according to anyone of the preceding claims wherein n is 0.
15
9. Compound according to anyone of the preceding claims, wherein
-Ar2- represents an —Phenyl- group.
10. Compound according to anyone of the preceding claims wherein p is 0.
20 ‘
11. Compound according to anyone of the preceding claims wherein -Y2-

represents an —Alkyl- chain.

12. Compound according to anyone of the preceding claims, wherein -R’

25 represents a hydrogen atom or a cycloalkyl or an alkyl chain, or -COOAlkyl.

13. Compound according to anyone of the preceding claims wherein g is 0.



3- (4- decyl oxybenzyl am no) cycl opent ane- 1, 1-di carboxylic acid hydrochl oride
10 1- (net hyl car banmoyl) - 3- (4- nonyl benzyl am no) cycl opent anecar boxylic acid
hydr ochl owodeoda4soer A) PCT/IB2005/003113

1- (met hyl car banoyl ) - 3- (4- nonyl benzyl am no) cycl opent anecar boxyl i ¢ aci d

hydr ochl ori de (isonmer B) 3-(nethy|-4-nonylbenzylanino)cyclopentane-l, 1

-di carboxylic acid hydrochloride 15 33
ﬁ-54-(ﬁ[ph¢3ylsulfanylbutoxy)benzylanino]cyclopentane-l 1-di carboxylic acid
ydrochl ori de

3-{4-[ 4 (4- et hdfy. 3 GRBPBIRLAAPEing X9 BRYRR 4 106 RIRSCS I, Cligs, vherein
dlcarboxylic a ydr ochl ori de

2- et hyl - (4- onylbenzylanlno)but 2-ynyl ] mal oni c aC|d hydrochlorlde 20

ﬁy([jfoc(:ﬁl g?: gtra > ;ret hy‘:elgX Ps(§ a@(@?%gﬂt ygrg}éﬂ g‘%%i - 2- yn é}fH.CJ‘ril ?q-\’aﬁc3 %re

hydr ochl Or'agﬁachéd&&tﬁélsdﬁ@yétbﬁﬂéwhém fAgg.but - 2-ynyl ] - 2- net hyl mal oni ¢ aci d
hydr ochl ori

2-[ 3-fl uoro-4-(4-hexyl phenyl ) benzyl am no] but - 2-ynyl ] - 2- met hyl mal oni ¢ aci d
25 hydr chlori dl%h ﬁ%m Rgﬂg acgogﬂlrhge q,an one of She preceding claims, wherein -
3-[(2- F uor o- 4' “hept B I Ixam noJ cycl open anerri decarboxyl
ic acid 1-Eardaenryh hydicharearnbenzyl am no) cycl opent anecar boxylic acid -

| somer B 3- 3- Chl or o- 4- decyl.oxybenzyl am no) cycl opent ane- 1, 1- di car boxylic
acid 3.-(3-Chloro-4-octyl oxybenzyl am no)cycl opent ane-1, 1-di carboxylic acid

30 1 -Carb |
A VD 2006/ 043145 peT) T EDpREF R G R ! ﬁb’ig?sé(@&%em%%w%@ld’é}”@Cm‘eTe‘hs‘Wmr
3-[ Oycl opr qpplesehtIony, ba@Riky) avRmBBCycl opent ane- 1, | - di carboxyl i c acid

3-[(2-Fl uoro-4'-heptyl bi phenyl - 4-yl met hyl ) net hyl am no] cycl opent ane-1, 1-

di carbd®ylic acid

3-(2,3-DifluorarA-no agl LBR &5 e ok
3-(2,3-Difl uoro-4- no%+'}ﬁ§%§§/‘ a?n&ér?g? é 10|%e %gﬁe f ﬂ1 ?r%%: boxyllélglsgg?d etdhyl
ester from the group consisting in:

3~(4-octylbenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(4-octylbenzylamino)cyclopentane-1,1-dicarboxylic acid ethyl ester

15  3-(4-nonylbenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(4-octyloxybenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(3-methoxy-4-octyloxybenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(3-methoxy-4-butyloxybenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(3-methoxy-4-hexylyloxybenzylamino)cyclopentane-1,1-dicarboxylic acid

20  3-(3-bromo-4-octyloxy-5-methoxybenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(3-methoxy-4-octyloxy-5-methylbenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(3-chloro-4-octyloxy-5-methoxybenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(4- nonylbenzylam|no)cyclopentane-1 1-dicarboxylic acid
3-(4-decylbenzylamino)cyclopentane-1,1-dicarboxylic acid

25 3-(3-methoxy-4-nonyloxybenzylamino)cyclopéntane-1 ,1-dicarboxylic acid
3-(3-chloro-4-nonyloxybenzylamino)cyclopentane-1,1-dicarboxylic acid
3-[4-[4-(4-methoxyphenyl)butoxylbenzylamino]cyclopentane-1,1-dicarboxylic acid
3-[4-[4-(3-chloro-4-methoxyphenyl)butoxy]benzylamino]-cyclopentane-1,1-

dicarboxylic acid



3- (4- Nonyl - benzyl am no) cycl opent ane- 1, 1-di carboxylic acid isobutyl ester
3-[ Met hyl - (4- nonyl benzyl ) am no] cycl opent ane-1, 1-di car boxylic acid et hyl
ester 3-Wo-2bimubtaenzyl am no) cycl opent ane- 1, 1- di car boxylpce/mziosioosetny |
ester 3-(4-Nonyl benzyl am no) cycl opent ane- 1, 1-di carboxylic acid benzyl
ester 10
3-[(2-Fluoro-4'-octylbiphenyl-4-y|nethylﬂéﬂino]cyclopentane-l,I-dicarboxyli
c acid ethyl ester

3-[(2- Fl uorgr g o R§iehByBRTR oy oy BN h i Absyf 288 Riifitste] - di carboxyl i

c acid

3- [ Cycl opr appdro€ofiigior o- 4' - hept yl bi phenyl - 4-yl met hyl ) am no] cycl opent ane- 1,
1- dicarboxylic acid 15 3-(4-Nonyl benzyl am_no)cycl opent ane- 1, 1-di carboxylic
acid isopr +&flgpro-(4- hexylphenyl enzyl]amlno}cyclopentane 1,1-dicarboxylic acid

3-(2,3-Difl yl benzyl am no) - 1- net hyl car banoyl cycl opent ane
carboxylic Wdégﬁﬁonﬁgoner A

3-(2,3-Bi flugeo; mtrnmaydéihwwimw) 3Y4ririyi erenyzaning) oy peptaiegaeboxylic
carboxylic acid - |somer. B 20

3- (4- Nony| LRgig yerachiride (5Qspet Ahr banoy| cycl opent anecar boxylic acid -
|somer A 3. gﬁ%{@mﬂu%%'@m{/l@mmoﬂ)—@f(ﬁﬂ'}’drﬁﬁdé?ﬁ%lﬁﬁﬂyEB%%%mrQWk' c

acid - Iso
3- (4- Decyl ﬂ:l@h?dfddﬂ\dﬂrmme(mhemBho) cycl opent ane- 1, | - di car boxyl ic acid

3- (4- Decyl benzyl am no) - 1- net hy| car banp Icyc ent anecar po Ic acid -

| somer A 3?* (41'5‘96169?( i%{ﬁinﬁgﬁyci‘lﬁ?&% {’g )6’ ERS H@E'&l”gﬁxyl ic
acid - 19

17 Et hyl!Qar bans o pamer S nopybensyiaminolcyclopentanegarbonylic 2y | gomer
A 1-Et hyI caNmm‘hAbﬂﬂe (isemenW)benzyl am no) cycl opent anecar boxylic acid -

I I b '
T B ot R bSO Y nan R A e I SRaRahSYSTHORHE 48 oar oy e
1- 1 sopropy ¥ha 5,41 yl benzyl am no) cycl opent anecar boxyl ic acid - 30
| somer \/\M@%ﬁlﬁs & 2005, 003113 © 136 3. (4- Decyl -

3-difl uor oHbﬁngth@nﬂbmmyiwhmab@wﬂmdrﬂqmdp‘bdtcamhbam;d hydroablotide

| somer l'g\ 3-[4-(4-phenylsulfanylbutoxy)benzylamino]cyclopentane-1,1-dicarboxylic acid

hydrochloride
3-{4-[4—(4-ethoxy-3-chlorophenyl)butoxy]benzylamino}cyclopentane-1 -
dicarboxylic acid hydrochloride A
2-methyl-2-[4-(4-nonylbenzylamino)but-2-ynylimalonic acid hydrochloride

20  2-[4-(3-chloro-4-nonyloxybenzylamino)but-2-ynyl}-2-methylmalonic acid
hydrochloride
2-methyl-2-[4-(4-octylbenzylamino)but-2-ynyllmalonic acid hydrochioride
2-[4-(4-decylbenzylamino)but-2-ynyl]-2-methyimalonic acid hydrochloride
2-[3-fluoro-4-(4-hexylphenyl)benzylaminolbut-2-ynyl}-2-methylmalonic acid

25 hydrochloride
3-[(2-Fluoro-4'-heptylbiphenyl-4-ylmethyl)amino]cyclopentane-1,1-dicarboxylic acid
1-Carbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid — Isomer B
3-(3-Chloro-4-decyloxybenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(3-Chloro-4-octyloxybenzylamino)cyciopentane-1,1-dicarboxylic acid

30  1-Carbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid — Isomer A



(2, 3-Di fl uoro-4-nonyl benzyl ) met hyl ami noj - 1-

hyl car banoyl cycl opent anecar boxylic acid - Isoner A 5

(2, 3- DvOl2o@voas9ononyl benzyl ) met hyl am no] - 1 PCT/IB2005/003113

hyl car bamoyl cycl opent anecar boxylic acid -Isoner B

(4- Decyl benzyl ) met hyl am no] cycl opent ane-1, 1 -dicarboxylic acid

4- Nonyl benzyl am no) cycl opent ane-1, 1- di3ear boxyl Ic acid butyl ester

g TonDly:c benzyl ﬁm n?)cycl opent ane- 1 1- di car boxylic acid propyl ester 10
rophen ; ; :

baroy! )538 SORERM s ARopY bengs)aTinelssiongniane-1 1 dicarboxylic acid

(2,3-D B&@Fﬂ:o‘}ommé @mﬁwéawm%mamIMﬂbﬂwwmnewyemehtén@mcar boxylic

id 3-(4- 3-di fl'uorobe nzyl am no) cycl opent ane- 1, 1-di car boxylic

idisopr dwrbowcacldw

4-

(

h

(T LA s

yl car b@RQ Y3-O¥f Renh Gridisex Incx)cm;ﬁéMamsdrfedlcarboxyllc acid ethyl ester
(2- Fl uor o- hept yl bi hen In'eth

byl car barésNenaiRansmieaBolB RPN IRe b ARG HE agid jgpbutyl ester

4- Decyl

+- Dooyl BANE NI T RRBR A TocioraEh R PR Ot g B atery,
[(3-Chl oeqﬂ,ANdﬁymé@z(w@ahm)d:yommaam1nb]d¢qatbmgmnta@|tbmatl1ylces¢arr boxylic
(3- Chl oBd44N%yipemasl%mW0}mn‘@P§ﬁh hsicakoxyieAcithbenzy egiear boxylic

5L iy S e e R pteten s onm s

-l soner A eﬂhﬁbbwrcar banmoyl - 3- (4- oct yl benzyl am no) cycl opent anecar boxyl i c
acid - |soner

1 Net hyl oaPeBara-4-pobiiheryiA Y imethK) Pl piEiRENEs ooy aci
| somer A #E[M%Iglaﬂé&@ﬂt(octy:r 4 ﬁépgmlym&wmywa@ﬁwawfﬁb@%wmﬁéhwyI i c

Mo~

acid - Iso enzy m no) cycl opentane- 1, 1-di car boxyl i ¢” aci d
'35?5” opy! lel&taeboigﬂlc acid

4-Decyl - 2, 3-di fl uor.oben 0 t
aci d V@ZO@G@O‘XQ"MBG E%éé%&'%%’l gen? DA HBL RS U Bobrdpylb&ar Poxyl i c

3—(2,3-D|f|uoro-4-nonylbenzylamlno)—1-methylcarbamoylcyclopentane carboxylic
acid — Isomer A
3-(2,3-Difiuoro-4-nonylbenzylamino)-1 -methylcarbamoylcyclo“pentane carboxylic
acid — Isomer B
20 3-(4-Nonyleenzylamino)-1-propyIcarbamoylcyclopentanecarboxylic acid — Isomer A
3-(4-Nonylbenzylamino)-1-propylcarbamoylcyclopentanecarboxylic acid — Isomer B
3-(4-Decyi-2,3-difluorobenzylamino)cyclopentane-1 ,1-dicarboxylic acid
3-(4-Decylbenzylamino)-1 -methylcarbamoylcyclopentanecarboxylic acid — Isomer A
3-(4-Decylbenzylamino)-1-methylcarbamoylcyclopentanecarboxylic acid -lsomer B
25 1-Ethylcarbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid — somer A
1-thylcarbamoyl-S-(4—nonylbenzylamino)cyclopentanecarboxylic acid — Isomer B
1-lsopropylcarbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid —
Isomer A
1-Isopropylcarbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid —

30 IsomerB



137 3-(4-Decyl -2, 3-di fl uorobenzyl am no) cycl opentane-1, 1 -dicarboxylic acid
enantionmer B 3-(4-Decyl-2,3-difluorobenzyl am no)cycl opentane-1, 1

- di car boxwbi2o0cz@sdoenant i omer A PCT/IB2005/003113
3-[(2-Fl uoro-4'-heptyl bi phenyl - 4-yl met hyl ) am no] cycl opent ane- 1, 1- di car boxyl
ic acid enantioner B 5 3-(4-Decyl benzyl 2% no) cycl opentane-1, 1

-di carboxylic acid ethyl ester - |soner

3- (4- Decyl benzyl am no) cycl opentane-1, 1 -dicarboxylic acid ethyl ester -

| somer B 3{4-Hdegry3-diflubrotlehzlafiing)-1-MBAALEMEREABI @BSertahaGabBiRRxY! i ¢

acid ethyl ester
3- [ ( 4- Decylaci 3-lgpmiendr obenzyl ) net hyl ami no] cycl opent ane- 1, | - di car boxyl i ¢
acid enant

3-[(4- Decylé—'g,gg{fQEHH%%’AG’BWW'}%WP&WW%&CI opent ane- 1, 1- di car boxyl i c

aci d et hylmeslyRiarieanayicosBpeRtabetarboyliyhcid - Isomer A _ _ _
3-di fl uorobenzyl E)met hyl am no] cycl opent ane-1, 1-di carboxylic acid enantioner

A 3-] (45Dec?y[(2>2/3, BlugireAureryteenayl)mashyigmime]rb] cycl opent ane- 1, 1- di car boxyl i c
acid 15 et

3- (4- Decyl rﬁ&?y E@‘%ﬂgg@gﬁ?§€§{%”/§8?Eb>%‘v'b°p%ﬂf‘al?é’“lerlB di carboxylic acid

3-1 ((14- gef%"f%gfi)fﬁygﬁ&?yghﬁiﬁ)ﬂébfﬁiﬁ]b&’él@@érﬂéh&’l@iJé!ﬁl%?bék‘ﬂ'rcjadid di car boxyl i c

aci -[(4- Decyl -2, 3-di

goE ?Z_ertl)?él l)%(%b'?%’&ﬁﬂé)r‘@W&'ﬁ@)ﬁ?ﬂ?'@?@n@ﬂén}%rdé%lr PQ?()diQ:@@idlcb:%g ie?tenrg?ildl-zgi .
oyl c ac?/ g—ﬁ-ﬁgﬂﬂ/lfglseﬁgwgRﬁlﬁé%)%oﬁe&?ﬁecﬁ,1 0GR O L&, R aas- 1.

3-[(4- EDecyI1~@5,@-Diﬂlﬁdmphebﬁrwﬂbambgmsy@amwtyémwarmlr@)@ycﬂwémaﬁ@cérbéxﬂiccar bo

xylic acid ethyl ester - Isoner
3-[ (4- Decyl@# 3-di f | uor obenzyl ) met hoxycar bonyl ani no] cycl opent ane-1, 1- 25
di car boxyl i

5. [ (4 Doty B2 Sk pLos ey e mnslnirioRe s b
di_ car boxyl i_3e(4i'=1E*)bfiyl€2,BsdifIlﬂﬂ’obmzylamino)i;ycilopentane—1 ,1-_dicarbc_)>éylic acid isopropyl
2- Met hyl Ze[s?er(ll nonyl benzyl am no) but - 2- enyl ] mal oni ¢ aci
15 3-(4-Decylbenzylamino)cyclopentane-1,1-dicarboxylic acid isopropyl ester
' 3-[(2-Fluoro-4’-heptylbiphenyl-4-ylmethyl)amino]-1-
methylcarbamoylcyclopentanecarboxylic acid — Isomer A
3-[(2-Fluoro-4’-heptylbiphenyl-4-ylmethyl)amino]-1-
methylcarbamoylcyclopentanecarboxylic acid — Isomer B
20 . 3-(4-Decylbenzylamino)cyclopentane-1,1-dicarboxylic acid enantiomer A
3-(4-Decylbenzylamino)cyclopentane—1¢,1-dicarboxylic acid enantiomer B
3-{(3-Chloro-4-decyloxybenzyl)methylamino]cyclopentane-1,1-dicarboxylic acid
3—[(3-Chloro—4-nonylonybenzyl)methylamino]qyclopentane—1 , 1-dicarboxylic acid
| 1-Dimethylcarbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid
25 1-Ethylcarbamoyl-3-(4-octylbenzylamino)cyclopentanecarboxylic acid -lsomer A
1-Ethylcarbamoyl-3-(4-octylbenzylamino)cyclopentanecarboxylic acid — Isomer B
1-Methylcarbamoyl—3-(4-octylbenzylamino)cycl6bentanecarboxylic acid — Isomer A
1-Methylcarbamoyl-3-(4-octylbenzylarhino)cyclopentanecarboxylic acid - Isomer B
3~(4-octylbenzylamino)cyclopentane-1, 1-dicarboxylic acid isopropyl ester

30 3-[(4-Decyl-2,3-difluorobenzyl)methylamino]jcyclopentane-1,1-dicarboxylic acid



3-[2-(4-Cctyl phenyl ) et hyl am no] cycl opent ane- 1, 1-di carboxylic acid WO

2006/ 043149 PCT/ 1 B2005/003113 138 1 -(1 carboxylic acid

3-{4-[ 5- (BoChicmsr4- et hoxyphenyl ) pent yl oxy] benzyl am no} egelippesvesns- 1, 1-

di carboxylic acid 5

3-[4-(4-Phenyl -5-trifluoromethylthi ophenyg;yl met hoxy) benzyl am no] cycl opent a
ne- 1, 1-dicarboxylic acid enantioner B

3-{Met hyl - [ 4- (4- phenyl -5-trifl uoronet hylthi ophen- 2-

yl met hoxy) bﬁ(lmlebﬂrz M}fmmmwbm dyclopdneaidat 1 dicarbaayiid acid enantiomer B
3-[(2-Fl uoro-4'-hept phenyl - 4 ylneth I)an1noh cl obut.ane- 1, 1- di car boxyl i
c acid 10 3-(4Droyia, %ﬁﬁh@r@bﬁrﬁml)awm )orsiapghtane-1, dfl icarbelig peid engngomer A

3- (4- Decyl ,
3 (40ey, R AL U NE e RS bEpBRe 1 Tdcarbonyic acd
- (4- Decyl éheﬁm@rﬁér@robenzyl am no) cycl obut ane-1, 1- d| carboxylic acid

(2-Fl uoro-4 f)tylblphen | - 4-yl met hyl ) am

hyl cdr bMD@Fy Ianaipaleysiepentange:i d-d |C@|§}9#g&c acid ethyl ester — Isomer A
2- Fl uor%{zg Dﬁ%&@)e’f\ggxyl ﬂBXéycﬁ:p%h@feW 'ﬂ&%l‘%lxyﬂc aB&thylestér L Rhher B

yclo b acl

4-Decyld ﬂ@édyfbémylmmmmnbmdbpeﬂtaheﬂ didieatboxylid acidcitlyletshgd est er
4-Decyl -2, 3-d i f| 0 robe

0

t

¢

yl c

{ E

of eyl obutdHé-Reayhs, %@wa@beezﬁ%n%ihwényx?]@xcleeeman@ b 1dlisarbgryisacid
|

o

1,

1-

) met hyl@r{arﬁ@ﬂ%é}yﬁl obut ane- 1, 1-di carboxylic acid ethyl ester
(4- Phenyl -5-11iT!| uor onmet hyI t hi ophen- 2-yl nmet hoxy) benzyl am ho] cycl obut an
1-1@i cag-faxyéiy-28idiflucrobeedyhdibyiaminpjcpelopdntaned] 4-dicarholyio/acid aci d
(4- Nonyl benzyl ) pi peri di ne-4, 4-di carboxylic acid

- (4- Decyl -&thylegtey ﬁg@'gtb?é'ﬁﬂlg) pi pe ridi ne-4, 4-di carboxylic acid

3-[(4-Decyl-2,3-difluorobenzyl)methylamino]cyclopentane-1,1-dicarboxylic acid

5

enantiomer A
3-[(4-Decyl-2,3-difluorobenzyl)methylamino]cyclopentane-1,1 -dicarboxylic acid

15 ethyl ester enantiomer A
3-(4-Decyl-2,6-difluorobenzylamino)cyclopentane-1,1-dicarboxylic acid
3-[(4-Decyl-2,6-difluorobenzyl)methylamino]jcyclopentane-1,1-dicarboxylic acid
3-[(4-Decyl-2,3-difluorobenzyl)ethoxycarbonylamino]cyclopentane-1,1-d icarboxylic
acid | |

20  3-[(4-Decyl-2,3-difluorobenzyl)ethoxycarbonylamino]cyclopentane-1,1-dicarboxylic
acid ethyl ester — Isomer A
3-[(4-Decyl-2,3-difluorobenzyl)ethoxycarbonylamino]cyclopentane-1,1-dicarboxylic
acid ethyl ester — Isomer B _ '

3-[(4-Decyl-2,3-difluorobenzyl)methoxycarbonylamino]cyclopentane-1,1-

25 dicarboxylic acid
3-[(4-Decyl-2,3- d|ﬂuorobenzyl)methoxycarbonylammo]cyclopentane 1,1-
dicarboxylic acid ethyl ester
2-Methyl-2-[4-(4-nonylbenzylamino)but-2-enyl]malonic acid
3-[2-(4-Octylphenyl)ethylamino]cyclopentane-1,1-dicarboxylic acid



1- (4- Cctyl benzyl) pi peri di ne-4, 4-di carboxylic acid

1- (3-Chl or 0- 4- nonyl oxybenzyl ) pi pe rid ine-4, 4-di carboxylic acid

1- ( 2- Fl uowo-2oe/daepavyl bi phenyl - 4-yl et hyl ) pi peri di ne- 4, 4pdiranzdossosiiiic aci d

30 1-(4-Decyl benzyl) pi peri di ne-4, 4-di carboxylic acid ethyl ester WO

2006/ 043149 PCT/ | B2005/ 003113 139

1- (3- Chl or 0- 4- decyl oxybenzyl ) pi peri di ne- l1384 di carboxylic acid ethyl ester

1- (4- Decyl - 2, 3 di f1 uorobenzyl) pi peri di ne- 4, 4-di car boxylic acid ethyl ester

1-(2-Fl uor h I I
cthyi st ei-CiCANET PR ATRUA L RERueeAsnamtrdlefaepameher 2oLE,
ggt gy: Sng)'; ggglb%xjym?éclaacyl 2,3-difl uorobe nzyl )p| peri di ne-4, 4-di carboxylic
ester
1- (4- Decy! Bewzmoa Ghisrayi-ethomuphsmyiipssiyieniiRenzyiaminoigysiorentpge-1.1-
1- (4- Decyl d:eﬁnﬁz% %yl Ozgcwpyl car banoyl pi peri di ne-4-carboxylic acid
-(2,3-difl % benzyl) - 4- et hyl car banoyl pi peri di ne- 4-carboxylic acid
I[él 4- ?gcylg [[21,_@, plgéiqu;.qﬁwymmmthwpham;mymye;thome)banzylam|mo]c;dcloaebmr| c
ster
|[ij 3-Di fl, Qafhondﬁ;ﬂ%%?ny%?h?l am no] cycl ohexane-1, | -dicarboxylic
2,
(2,
id
(

O

C di et

-(2,3-Dif WW%%&FL %yq—gmur% né?ltcl"yltnlgggﬁg—%- 1-di carboxylic acid

-[ e?ha fﬁmemeb;(?)bwzyl]hmnm}bympmham1nb-]dax;arbo>k5éwaamI , | -dicarboxylic

[ 4- Decyl3 b_iZfEIwnq—ﬁd?%&lhm%fhﬂwwsﬂﬂyharw%l%ﬂekz%?é‘e11 1 dicgrbOXVHRAGFi
carrf)l i;ﬁ @48N%mel%f%?zllg?rﬁ%)‘c%c@bi}téﬂeu?ﬁ%@é‘@b&?m aaycycl ohexane-1, 1
Difluoro 34(41Ie¢yﬂbenzylb)mn®)|myblabutm]ae’ydl-cbmbamlmlamdd| car boxyl ic acid 20

|[£|4 Decy|3 [43Dgé3flt|)elejr?zry ntﬁgllla?mno]c%//clg&tanlec‘y (‘i & Qéar 8>Qﬁlc aCId -di carboxylic
e A o onagnp i 7 o e
3-[(2-Fluoro-4'- heptylblphenyl-4-ylmethyl)amlno] -1-

15 methylcarbamoylcyclobutanecarboxylic acid — Isomer A
3-[(2-Fluoro-4'-heptylbiphenyl-4-yimethyl)amino]-1-
methylcarbamoylcyclobutanecarboxylic acid — Isomer B

' 3-[(4-Decylbenzyl)methylamino]cyclobutane-1 .1-dicarboxylic acid ethy! ester
3-[(4-Decyl-2,3-difluorobenzyl)methylaminojcyclobutane-1,1 -dicarboxylic acid

20 3-[(4—Decy|—2,3-difluorobenzyl)methylamino]cyclobutane-1,1-dicarboxylic acid ethyl

O

'thw'mbmhbmbﬁ)bH

ester
3-[4—(4-Phenyl-5-trifluoromethylthiophen-2—ylmethoxy)benzylamino]cyclobutane-
- 1,1-dicarboxylic acid

1-(4-Decylbenzyl)piperidine-4,4-dicarboxylic acid

25 1,—(4-ANonylbenzyl)piperidine-4,4-dicarboxylic acid
1-(4-Decy|—2,3-difIuorobenzyl)biperidine—4,4-dicarboxylic acid
1-(4-Octylbenzyl)piperidine-4,4-dicarboxylic acid
1-(3-Chloro-4-nonyloxybenzyl)piperidine-4,4-dicarboxylic acid
1-(2-Fluoro-4'-heptylbiphenyl-4-y|methyl)piperidine—4,4-dicarboxylic acid

30  1-(4-Decylbenzyl)piperidine-4,4-dicarboxylic acid ethyl ester



2-[4- (3-Chl oro-4-decyl oxybenzyl am no) but - 2-ynyl ] - 2- net hyl mal oni ¢ acid 25
2-{4-[(2-Fl uoro-4'-heptyl bi phenyl - 4-yl met hyl ) am no] but - 2- ynyl } - 2- met hyl mal o
nic aci dwb2eqedpilagopr opyl (4-nonyl benzyl) ami no] but - 2- ynpCyrAB2eebdsyizmal oni ¢
gg: (cji 2-{4-[ Cycl opropyl (4- nonyl benzyl ) am no] but - 2- ynyl } - 2- et hyl mal oni c
2-{4-[(2-Fl uoro-4'-hexyl bi phenyl - 4-yl met]hyl ) met hyl am no] but - 2-ynyl }-2- 30
met hyl mal oni ¢ acid WD 2006/ 043149 PCT/ |1 B2005/ 003113 140

2- Met hyl - =]:I{:S|§f([{;}ﬁf'5H‘MLde(cgrd9<?Béhﬂﬂ pfér)eﬁﬁmod-awareomwém’mbmvl estri d

2-{4-1(2,3 uor o- benz rreth [ ami no] but - 2-ynyl } - 2- met hyl mal oni c

zzic |{ Z [(g g 4Dlhfl?ﬁ@yﬂ-%i—dﬁlwmb@mﬁpi@ﬂm%ﬂﬂu@lcﬁwyh? aQ'dr@PMW#ﬁT oni ¢ acid
or 0-4-n en

2 S SRR AR ek o o

2 (4 (3- O et 1 e“"‘:ﬁ"m""z"‘y*""m" et byl

gCi d. 5 1- (4 -Decyl-2,3- dlfluo¥obenz{/l)plpen neardl1 4n8|cayt}oxyllc aCId} ls%p%%ty%é r(]a?l oni ¢

"Ethyl-2-44 (4- lSecylé)gr?zry ethy‘?cgrlb%npoy?ﬂl%néﬁﬁ ATBSRBkyiTh&al but - 2-ynyl } mal oni

c acid-

2- Met hyl - 21{@ IbéqpgeWJprépylcaﬁblammpéMhem om’rhmuyli’c gtiget hoxy) benzyl am

i no] but - ynyl }mal’oni ¢ acid as well as their ant |

di at er eoi sdn(é?r&-ﬁlf@@mﬁmdwﬂi’eﬂ@/{?n‘l&ﬁ&yl?ﬁr??ﬁ\%@'p?r pedr CQ‘E’P&“CF s and

pharnaceutlc I pt.abl S i 5 18.

Conpound aé¢ &%\/%?dfég’"iﬂk}%'eﬁé’%ﬂzy@ ecengﬁ?'}ld;dgle\él%ng 'Isgragg?@(?s(?h&f%%&t he

group g@ns'ﬁéthﬂ%ét@r 3- (4-nonyl benzyl am no) cycl opent ane 1, 1-di carboxylic

aci d - decyl benzyl am no) cycl opent ane- 1, 1- Cﬁl car box

ﬁ ((1 met Elyl 4-162.3yDifluntoyf-Deny DBiedinlaminoicy h%ﬁa@ér @‘P?@’O&%F%ac'd
ydrochl ori

3-(2,3-Di f I‘fﬁe)tmﬂl qf‘tﬂonyl benzyl am no) cycl opent ane-1|, | -di carboxylic acid

2S£ (I\a/*rst hyl - (Aeneimiirsezahbayibentyisminpeytiohexdnet d-disatimeylic aciti d et hy|

4-[(2,3—D|f|uoro-4-nonylbenzyl)methylam|no]cyclohexane 1,1-dicarboxylic acid ethyl

15 ester R
4-[(4—Decyl-2,3-diﬂuorobenzyl)methylamino]cyclohexane—1 ,1-dicarboxylic acid ethyl
ester
4-(4-Decyl-2,3-difluorobenzylamino)cyclohexane-1,1 -dicarboxylic acid
4-[(2,3-Difluoro—4—nonylbenzyl)methylamino]cgyclqh_exanef1 .1-dicarboxylic acid

20 4-[(4-Decyl-2,3-difluorobenzyl)methylamino]cyclohexane—1 ,1-dicarboxyli6 acid
1-[4-(4-Phenyl-5-trifluoromethylthiophen-2-ylmethoxy)benzyl]—piperidine-4,4-
dicarboxylic acid
1-(4-Decylb'enzyl)azetidine-3,3-dicarboxy|ic acid _
2-[4-(3-ChIoro-4-decyloxybenzylamino)but-2—ynyl]—2—methylmalonic acid

25 2-{4-[(2-FIuoro-4'-hepty|biphenyl-4—ylmethyl)amino]but—2-ynyl}-2-methylmalonic
acid
'2-{4-[|sopropyl(4-nony|benzyl)amino]but—2-yny|}-2-methylmalonic acid
2—{4—[Cyc|opropyl(4—nonylbenzy|)amino]but—2-yny|}-2-methylmalonic acid
2-{4-[(2-Fluoro-4'-hexylbiphenyl-4-ylmethyl)methylamino]but-2-ynyl}-2-

30  methyimalonic acid



3-(4-Decyl -2, 3-difluorobenzyl am no) cycl opent ane-1, 1-di carboxylic acid
3-[(2,3-Di fluoro-4-nonyl benzyl ) met hyl am no] cycl opent ane- 1, 1- di car boxylic
acid 3- [Wo-2Deombr2, 3- di f| uorobe nzyl) net hyl am no] cycl opemtiBres/)3113

| -di carboxylic acid 25 3-[(4-Decyl-2,3-d

| f1 uor obenzyl ) met hyl am no] cycl opent ane- # di carboxylic acid enantionmer B
3-[(4-Decyl -2,3-d ifluorobenzyl)nethyla 4r(?o] cycl opentane-1, |-dicarboxylic
acid enantioner B

3-[(4-De -
St g 30%?#@?3‘«%@'?&{4 Bl R LA AT 2 e paaRREaci 0l S5O0 ' ©
3-[ (4- Decyb-@2.[&, dtmmu@:roo4bwmg/we)nzvt)huelttwhamnioiw&wlwami@thylrlnaunrmaa@dxyI ic

acid ethyl ester enantio 'A

3- [ (4- DecyR-{#: [@WH‘HMB@W )i lpHiEYRYE-Redpdmalonic ASd. gi car boxyl i ¢
actd go[x§ - 000 - Bitlo -4 rRfy RS2 Bl B3 -y A oiee) ioRAAO B, |

2(:'[ é 4etDﬁCIy|2 -[2- ([8, De%ylﬂoﬁs@iﬂmngbémwmwlm)bmte'a-gtwlﬂ-élbnemwﬂlalqm@a@dr boxyl i c

i ca rbog(/y|2 ﬁlg[(zg-bqg:yfbenzylg%ethylamlno]but f—ynyli %benﬁ}/yl%ai)onlc Bggr1d 1 ne-4,4-d
1-(2-Fl uor

1- (4- Decy I Kéﬁ%ﬁ%@r%@?ﬁ?%},ﬂeﬁrl deiaﬁ{ellbﬁ* Iﬁﬂgrjggr oxylzr_r}g%tgglmmg?rﬁﬁblcgg{gr
10 1- (4- Deczynsth&l 3-{4+ [(2-fioomoé- hmwllblpln@wi-i‘ldylmﬂh}d yamigiofitubypylirealgpiciacigt hy

e I Ry

pi peri djne-4, @@}n%é%l'c'afcl@c' d as well as their enantioners, diatereoisoners,
geonetri cal mers, mxtures thereof, free forns and phar maceutical ly
accept abl e asamtei, abyﬂhleat esantiomess, e diaferéoispmerst egepmaticabrisragis, - mafures
preparation

conpri singt li“ﬁ'@ogt Or%}%gﬁe ol %S%ﬁ&§ocg§p?%l%%gspb?§%% %to(l‘\}(a? éﬁ"%md

(X)n (Ar2) esi@s.'\'H

15 18. Compound according to anyone of the preceding claims selected
from the group consisting in:
3-(4-nonylbenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(4-decylbenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(methyl-4- -nonylbenzylamino)cyclopentane-1,1 dlcarboxyllc acid hydrochlorlde

20 | 3-(2,3-Difluoro-4-nonylbenzylamino)cyclopentane-1,1 dlcarboxyllc acid

| 3—[Methyl-(4—nonylbenzyl)amino]cyc!opentane-1',1;dicarboxylic acid ethy] ester
3-(4-Decyl-2,3-difluorobenzylamino)cyclopentane-1 ,1-dicarboxylic acid
3-[(2,3-Difluoro-4-nonylbenzyl)methylamino]cyclopentane-1,1 -dicarboxylic acid
3-[(4-Decyl-2,3'-difIuorobenzyl)methylamino]cyclopentane—1 ,1-dicarboxylic acid

25 3-[(4-Decyl-2,3-difluorobenzyl)methylamino]cyclopéntane-1 ,1-dicarboxylic acid
enantiomer B
3-[(4-Decyl-2,3-difluorobenzyl)methylamino]cyclopentane-1 ,1-dicarboxylic acid
enantiomer B
3-[(4-Decyl-2,3-difluoro-benzyl)methylamino]-cyclopentane-1,1 -dicarboxylic acid

30 ethyl ester enantiomer B



R 20 (Ill) with a conpound of formula (1V): O=(13")g- Z (CO2R"') (COR"')
(V) wherein Art, Y1, X, Art, Y2, R, Z R', R, m n, p, q are defined
as in 25-wbaoosul431401 ), provided that when =0, the ket oPCWNB200&N03iE
attached to a carbon atom of Z, and when g=1, Y3' is such that -CH2-Y3' -
corresponds to Y3 as defined in fornul agfl). WO 2006/ 043149

PCT/ | B2005/ 003113 142 20. Process accor 1ng to claim19, wherein said
rfeact ion i f Car[;@i‘ ed out u?éjier reductive amnation conditions. 21. Process
of preparaty on 10 CORRABRSIbAR | Y@ep@ritahdel , 1-Dicdrboxpicladie 18,
conpri si ng Bt@ag stcggzge’]?g@eacti ngagﬁﬁ%ﬂrﬁgmgagf formula (V): Arfbbj(ay\g(llc)]arﬁm(bX) n-
(Ar2)p Y2 @BRAsterienantipmeasiAh a conpound of formula (1X): HN(Y3)g- Z

CO2R’ X i . R
fom n, pesb2der fhitood ) efuliineltygcherbds 1 Bricradiedia T (o
claim 21, whgsSidkypaidlamagrinhyimetnamtblopiobuarert, nddzrboxyiiciavid

di spl acenment “‘condi't I ons. Process ‘of preparation of a conpound acco
to anyofie GH(#ecytRqA-diflubrekeneg)medmgaminaleyclekutaney . bdicashexylisgagld et,[]
conmpound ofes1f[eorrrrula (M1): 20 Art (YDr,- (XYn (Ar2)p Y2 O (Vi)

)C/Ili ng
~ 1-(4-Decyl-2,3-difluorobenzyl)piperidine-4,4-dicarboxylic acid

1—(2-FIuoro—4'—heptylbiphenyl-4-ylmethyl)piperidine—4,4-dicarboxylic acid
1-(4-Decyl-2,3-difluorobenzyl)piperidine-4,4-dicarboxylic acid éthyl ester

10  1-(4-Decyl-2,3-difluorobenzyl)piperidine-4,4-dicarboxylic acid methyl ester
1-(4-Decyl-2,3-difluorobenzyl)piperidine-4,4-dicarboxylic acid isopropyl ester
1-(2,3-difluoro-4-nonylbenzyl)-4-ethylcarbamoyl piperidine-4-carboxylic acid
as well as their enantiomers, diatereoisomers, geometrical isomers, mixtures

‘ théreof, free forms and pharmaceutically acceptable salts, hydrates, solvates and -

15  esters.

19, Process ‘of preparation of a compound according to anyone of the

preceding claims comprising the step of reacting a compound of formula (ill):

Arl—— (Y)p—— X)p—— (Ar2), Y2 ITIH
Rl

20 (111)
with a compound of formula (IV):
0=(Y3)— z (CO,R")(COR")
. f (V)
wherein Ar1, Y1, X, Ar2, Y2, R, Z, R", R”, m, n, p, q are defined as in
25 formula (I), provided that when g=0, the keto function is attached to a carbon atom

Ao‘f Z, and when g=1, Y3' is such that -CH2-Y3'’- corresponds to Y3 as defined in

formula (1).



with a conpound of fornmula (X): H2N(Y3')qg-Z-(CO2R') (COR'") (X) 25 wherein
An, Y1, X, Ar2, Y2, Z, R, R"", m n, p, q are defined as in formula (1),
Y3' is swohoadmsi49 CH2- Y3' - corresponds to Y3 as defi nedtiimoosnesuiza (1) .
24. Process according to claim 23, wherein said reaction is carried out 30
under reductive conditions. WO 2006/ 043149 PCT/ 1 B2005/ 003113 143 25.
Process according to claim19 to 22, wherein said coupling reaction 1is
foll owed by further nodifying An, Y1, X, Ar2, Y2, R, Z R', R'' of the
conpound  of f@gmﬂa PPdcéé@te?dc@?ﬂing%acﬁaw19btlmeneihhwlde‘eacﬁd1 o epmistdonf
formula (1). 6.. Process according to anyone of clains 19 to 23 which
further campler sedudtive aatinetiomeandigess of isol ating the conpound of formula
(). 27. A pharmaceutical conposition conprising a conpound of formula ()
according to anyone of clains 1 to 18 with a pharnaceutically acceptable
excipient 10 ar carp@tes?®f C(%%Qal@uoﬂ @mapmmpbmfd bccmdlwg (td )arione( gfL e
(X)n (Ar2)p Y2 N (Y3)qg- Z vﬂerel Art

repr esefit s caimg {to 68, mewawmegm@ r@g@ilwamomwfm Gf'@H M1 up to 5
R group(s), wherein, each 1 i denti g$ or different, is selected fromthe
group consisting i nA al og atom ;CS hal ogerdalkyT,” - Kkyr;OSORAlN, - oH
-COOR7, -CONR7R8, 20 -Alkyl-Hal, -OAlkyl-Hal, NO2, -CN, -NR7RS,

-Al kyl Aryl, -Aryl, -S(OIR7, -A kenyl , -Si(, I kyI);

with a compound of formula (X):
HIT] (Y3);— Z (CO,R") (COR™)
R
10 , (1X)

wherein Ar1, Y1, X, Ar2, Y2, R, Y3, Z, R”, R”, m, n, p, q are defined as in

formula (1).

15 22. Process according to claim 21, wherein said reaction is carried out

under nucleophilic displacement conditions.

23. Process of preparation of a compound according to anyone of the

claims 1 to 18, comprising the step of reacting a compound of formula (VII):

20 Art— (Y1), (Xn (Ar2), — Y2—=0
(Vi)
with a compound of formula (X):
H2N(Y3')g-Z-(CO2R")(COR’™)
X)
25

wherein Ar1, Y1, X, Ar2, Y2, Z, R”, R”, m, n, p, q are defined as in formula (), Y3'
is such that - CH2-Y3'- corresponds to Y3 as defined in formula (1).

24. Process according to claim 23, wherein said reaction is carried out

30 under reductive conditions. -



wherein R7 and R8, identical or different, are chosen fromthe group
consisting in H; A Kkyl; Cycloal kyl; Aryl; -A kylAryl; Heteroaryl; wherein
Al kyl , CywbaaddosBisoand/ or Aryl is(are) optionally substectrasmds/bosimne or
nore identical or different Hal ogen 25 atom polyfluoroal kyl, Aryl, -000R7
or R7 and R8 formtogether with the N atomto which they are attached a

Het erocycl e; 1is0,1or2; WO 2006/ 04314%4PCT/ 1 B2005/ 003113 144 VY1
represents an - Al kyl - chai n, optionally substituted by one or nore R as

defined ab t II . i Sing, t t d/
def | ned, aboxs, AN gBLLednLy C%rg@%f”fgoﬁq”?aewﬁ%% R dlpfihg Foagtion™" '
- Al kenylig ¢ uom/z!;ldwwdrthewﬁisa%ng Orit, X AHEN2OR’, ZORM=RM- of thElcopound

-C(=0) ( ? - NEN- (0)1- m sOor 1; X rep resents a

het er oatairiormuﬂas{bmbialneé A\OZBS iosphtewethwe&rred NOWPO@CbepfOﬁﬁulaoﬂhl ly
substituted by one or nore R 10 group as defined above or wherein 2 R may
formtogether with the atons to which they are attached a fused cyclic,
aryl sor het epoar ylprobass ; addosdifglio anybde bEMIIGIHRNIO a8 28! Which Ghdhe,
optionally substituted by one or nore R as defined above, and optionally
conpr i siangnpises the agditionahsteruefdselating fheopompoued of derraie &. and/or a

resi due chosen fromthe group consisting in -Al kenyl - -Al kynyl -, -CH=N-,
-N=CH, CH=ENO, -ON=CH, -C(=O0-, -C(=00, -(C O)(NR?) -N:N- -S(0)1-;
-R represenys a W@haﬂﬁac@mtﬁml campibsrti@ﬂcédrﬁ;bl*@hg@r campofhl yof fchﬂwla (Dt he
cycl oal kyl or al kyl being opti onaII substituted by one or nore R as

def i ned agsewding teenyere epelagnalll ip wﬁhlasm@mﬁf@%lpa%aé%mgahﬁ@ml@m s) or

het qboato(%rga%ergnd/ or a

28. Use of a compound of formula (l)
Art— (Y1), (X)

n (Ar2), —— Y2—— ITI—— (Y3);— 7 (COZR") (COR™)
. R
()
15  wherein
= Ar1 represents an Aryl or Heteroaryl group optionally substituted by 1 up to
5 R group(s),
wherein, each R, identical or different,A is selected from the group consisting in
Halogen atom, perhalogenoalkyl, -Alkyl, -OAlkyI., -OH, -COOR?7, -CONR7RS,
20 -Alkyl-Hal, -OAlkyl-Hal, NO2, -CN, -NR7RS8, -AlkylAryl, -Aryl, -S(O)IR7, -Alkenyl,
-Si(Alkyl);
wherein R7 and R8, identical or different, are chosen from the group consisting in
H : Alkyl; Cycloalkyl; Aryl; -AlkylAryl; Heteroaryl; wherein Alkyl, Cycloalkyl, and/or
Aryl is(are) optionally substituted by one or more ‘identica| or different Halogén
25 . atom, polyfluoroalkyl, Aryl, -COOR7 - -
or R7 and R8 form together with the N atom fo which they are attached a
Heterocycle;
lisO,1or2;



resi due chosen fromthe group consisting in -Al kenyl-, -A kynyl-, -CH=N,
-N=CH, -CH=NO, -ON=CH, -C(=0-, -C(=00, -C(=O (NR7)-, -N=N-,

-S(O |-, wochieaa3149Al kenyl - Al kyl, - Al kynyl - Al kyl , - CH=NpAlrAB2005/008+CH Al kyl ,
-CH=N-O Al kyl, -0- N=CH Al kyl, -C(=0O-Al kyl, -C(=0 O Al kyl,

-C(=0 (NR7) - Al kyl , - N=N-Al kyl, -S(O)I-4%5 Al kyl; -Y3- represents an

-Al kyl - chain, optionally substituted 1by one or nore R as defined above,
and optionally conprising one or nore unsaturation(s) or heteroaton(s)

and/ or a resjque f e u | -
TOHEN L N G_SH regf’f&ﬂs érp%lkg cHERY B ﬁ@?éllﬁél&bﬁltutgd-wlgg@yd&Tgr? ﬁRh?ny

-N:N- - Gefihéd abMDel zcmml D mﬂmallyvccmmmma/m1OI3mOIa5un%ﬁ’ful@t'@n6?r) and/oz
presents a cl pa < group oran - : <, poaryl <

gr oup or hgter h(su%di?f P ‘g‘if’p 8§erh'¢°éﬁdﬁ%y§ l?ﬁtcgaé{ i tﬁgﬁ%@” /

atom to it heg H%FNL atNagied acHENeDOCY-O-N=CH-, HeCerO yLC PR

wher ei n \(/\%gg@) and '") can be attached to the sagﬁe ?’Eom gim)'t(lvmﬁ

adj acgnt -CEQYNRT)-, -N=Nre;ﬁ(@é|ents a hydrogen atom or an Al kyl chain,

optional ly substléut 5d by one or nore R as defined above, and optionally

conpri si ng on& B unsaturation(s) ; 10 -R'' represents -CH -QAl kyl,

H, -NR70RS, s g@gesé}ﬁggr}@étemat@ymt hetic am no acids, wherein R7 and R8

are defined as or R" and R'* formtogether a ring with the aton(s)
to which theynas@@rt‘t ached to forma cycllc i nt ranmol ecul ar bis carbonyl

Srond oo o ohSe LRSRAACHY -0E BApLUpond SRl PO e R,
for mg an@r@még@@ﬁhéa GRovE crogieRbin? R salytfermitpdetiics withsthlevatbms ha)ndhlcbst ers
they are attached a fused cyclic, aryl or heteroaryl ring ;

pisOorf1,

» -Y2- represents an -Alkyl- chain, optionally substituted by one or more R as
défined above, " and optionally comprising one or more unsaturation(s) or

15 heteroatom(s) and/or a residue chosen from the group consisting in -Alkenyl-,
-Alkynyl-, -CH=N-, -N=CH-, -CH=N-O-, -O-N=CH-, -C(=O)-, -C(=0)0-,
-C(=0)(NR7), -N=N-, -S(O)I-;

« -R’ represents a hydrogen atom, or a —Cycloalkyl or an —Alkyl chain, the

~ cycloalkyl or alkyl being optionally substituted by one or more R as defined above,

20 and optionally comprising one or more unsaturation(s) or heteroatom(s) and/or a
residue chosen from the group consisting in -Alkenyl-, -Alkynyl-, -CH=N-, -N=CH-,
-CH=N-O-, -O-N=CH-, -C(=0)-, -C(=0)0-, -C(=0)(NR7)-, -N=N-, -S(O)}-, such as
-Alkenyl-Alkyl, -Alkynyl-Alkyl, -CH=N-Alkyl, -N=CH-Alkyl, -CH=N-O-Alkyl, -O-
N=CH-Alkyl, -C(=0)-Alkyl, -C(=0)O-Alkyl, -C(=0)(NR7)-Alkyl, -N=N-Alkyl, -S(O)I-

25  Alkyl;

- -Y3- represents an -Alkyl- chain, optionally substituted by one or more R as
defined above, and optionally comprising one or more unsaturation(s) or
heteroatom(s) and/or a residue chosen from the group consisting in -Alkenyl-,
-Alkynyl-, -CH=N-, -N=CH-, -CH=N-O-, -O-N=CH-, -C(=O)-, -C(=0)0O-,

30 -C(=0)(NR7)-, -N=N-, -S(O)I-;



for the preparation of a medi canent acting as an agoni st at human S|Pl
receptors selectively, for admnistration to a patient in the need thereof.
20 29. Uswoaowargi4ng to claim 28, wherein said conpoundPC3/IHBOS/NSI13AS |in
anyone of clains 1 to 18. 30. Use according to claim28 or 29, wherein said
conpound interacts 25 wi th sphingosine gﬁnpsphate receptor. 31. Use
according to claim?28 to 30, wherein sai ound acts as an agoni st at
sphi ngosi ne phosphate receptor. WD 2006/ 043149 PCT/ 1 B2005/ 003113 146 32.
Use according t.q gryond; of clains 28 to 31, wherein said conpound is

suitable for decreasing circulatin Iyrrphoc es in blogd in a _pati
the need thereofZ PESSENi§e aqctifc gl Qﬁiﬂ)n‘ér AN cT ?Wﬁo%hg

wher ei n sai r ciyeat 9]

Foi cetion. HeRROH, ool 8-CH ot%n&x@ Eﬁf% é??e@"“r"?f&"ﬁ‘aﬂ%%ﬁﬂtw'fh the
chronic i anl ammttowmclomy aensttddnet] a Heﬁérud;eclrcrmmietemaiylagmhp; tis, asthma,

pol linosis, psoriasis ocar di t,l”s de itis cytic .

| eukeni &s, WRefBHLeQZ2RmiRNAPIGOR ) E"f“@) &Fmﬁ?gpaé‘eeﬁmﬁ o%rug",’o adjacent

i nfl ammat or o wel di seases, diabetes rrel litus, glomerulo- nephritis,

at herosclerosis,” multiorgan failure, sepsis, pneurmni a as well as

di sorders rel at-eiR"t epregents echydrogeh atormmreay iﬂﬂlwl oheifeglwtianaldy anbpstigtedesy s.

34. Use according to anyone of_cla n_sa 15 nedi canent
is for treaﬁf]%@raﬁmrérr‘% e‘?ﬁfl @ng%e aélrdafqptlpgﬁ&tqqmpnsmg T I
unsaturation(s) ;
10 » -R” represents —OH, —OAlkyl, H, -NR7ORS8, -NR7R8, natural or synthetic

amino acids, wherein R7 and R8 are defined as above;
or R” and R form together a ring with the atom(s) to which they are attached
to form a cyclic intramolecular bis carbonyl group, including Meldrum acid
derivatives;
15 as well as their enantiomers, diatereoisomers, geometrical isomers, mixtures
thereof, free forms and pharmaceutically acceptable salts, hydrates, solvates and
_ esters
for the preparation of a medicament acting as an agonist at human S1P1
receptors selectively, for administration to a patient in the need thereof.
20
29. Use according to cléim 28, wherein said compound is defined as in

anyone of claims 1 to 18.

30. Use according to claim 28 or 29, wherein said compound interacts

25  with sphingosine phosphate receptor.

31. Use according to claim 28 to 30, wherein said compound acts as an

agonist at sphingosine phosphate receptor.
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32. Use according to anyone of claims 28 to 31, wherein said compound
is suitable for decreasing circulating lymphocytes in blood in a patient in the need

thereof.

33. Use according to anyone of claims 28 to 32, wherein said compound
is for ftreating and/or preventing transplant rejection, immune disorders,
autoimmune disorders, inflammatory and chronic inflammatory conditions that
include rheumatoid arthritis, asthma, pollinosis, psoriasis, myocarditis, atopic
dermatitis, lymphocytic leukemias, Ilymphomas, multiple sclerosis, Ilupus
erythematosus, inflammatory bowel diseases, diabetes mellitus, glomerulo-
nephritis, atherosclerosis, multiorgan failure, sepsis, pneumonia as well as

disorders related to impaired vascular integrity, deregulated angiogenesis.

34. Use according to anyone of claims 28 to 33, wherein said

medicament is for treating and/or preventing tissue graft rejection.



