WO 2006/ 043149 PCT/ |1 B2005/ 003113 1 NOVEL DI CARBOXYLI C ACI D DERI VATI VES The
present patent application concerns new conpounds displaying agonistic
activity wo 28@nisBgosi ne- 1- phosphate (S1 P) receptors, tkpernBmscess of
preparation 5 and their use as i nmunosuppressive 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 nhibition of I'ynmphocyte egress is associated with clinically useful

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

Agoni sm of sphi ngosi ne- 1-NOVERHACARBOXNLIE AQIPDPERNABMES Si P1 recept ors)
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 1 ej ect ipg fEL&: e aliBsdl anticationeRbrigburue dissiaying agonkti
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rej ection (WMMUBﬁre@bno@hn bde taespldatiop and 3akoimdtithe dl@ééées FTY 720 is a
synthetic anal og of a natural conpound derived fromthe ng%?él sari.a

si ncl ai A0 . FTYAuRoisthfispbingosiser kRBeSRNAR FeaRtessi (H@rti%lﬂf decgpiorss
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Immunosuppressive agents have been shown to be useful in a wide variety of
15 autoimmune and chronic inflammatory diseases including transplant rejection,
multiple sclerosis, lupus erythematosus, rheumatoid arthritis, inflammatory bowel
disease, psoriasis, asthma, myocarditis, atopic dermatitis, type-1 diabetes, athero-
sclerosis, glomerulonephritis, Iymphocyﬁc leukemias, lymphomas, multiorgan
failure, sepsis, pneumonia, etc. ' ‘
20 " This mechanism was recently shown to be operant in the well demonstrated
immunosuppression 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 Isaria sinclairii. 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 Ill clinical trials for the
treatment of organ transplantation and in Phase |l 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



asynptomati c bradycardia (J. Am Soc. Nephrol., 13, 1073, 2002) and the
toxicity WO 2006/ 043149 PCT/1B2005/ 003113 2 potential is mechani sm based
due to nowo2edeaasisye agoni smon S1 P3 receptor (BioorgprcgiidsoGhesm

Left., 14, 3501, 2004). Recently, further selective agonists of SIP have

al so been 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 require to be phosphorylated in vivo to
becone acti 53- 21457,

{ nk t gt ..Biol. Ch 277, 24 .
2002) and s&??%]%rai ?soﬁegcrhaggzn %dseéeq%éc?‘? \ﬂqnyg‘%%%\‘f%l?g?ﬂ'ém Bsesél%é "PEERYH or
subtypes ( MgB@ald sehmed Chgﬁy_q_.ryf@,142%§01LMD43§46- 349, 2002). 10 There is
therefore potential interest in developing direct SIP receptor agonists

di spl ayi ng r ecepesentisifughen belgctiveaagomstsaef §1k drgyeualde beentddsovibedlintthe e

whose acti paroerats FERPREeRiSRiRE B BB TS W05 BBINEsi on (Forrest et
at, JPET5 309, HewevéRFT68202d4%ongenes ifferifrord twBipBtenti@N@@wbatks if s .
pp. 13839-13848, 2004) 15 It is thus an object of the present invention to

provi de compisligationt thay wasire 3pme phegphorylal d_rinsg\@ tchbe¢ame iastiven (Brippnassi ve
VI Ay A
Surpri ot ngi ot o ok BlobiCHba? 77024 By 81485 24487 2ali) Al BB e adrck of

formula (1 helebiivty fowdrds lthé H‘QQGSTIE%I&émﬁTGQtﬂStP/pQQ émrmalanétsapfwérm%@ 296,

structures have been discl osed (Hayakawa et a ulletin of the chem cal
soci ety of BRptP-348, 2@02)1973, 1886-1887; US 3 325 360, Sugasawa et at

SRS oo  EECHS RN 08 S o0 ecto s E] g Blief
Accor di ng t ageniisr displyirer tecdpter pslestanty, partularyn cempoands witWowp iglativsls
of 25 for ngl:t?vitgll %t: th'Aér JS1§3¥’>1)rggep(t3<r) Quét%ez )e%pgssl\el-d l(nY?c’:)aﬂdﬁc %séu%%zgr"n?j \glﬁ;gjs:g\/p
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 preferably with low
affinity to edg3/S1P3 receptor.
Surprisingly, the present inventors have identified new compounds of formula
(1) which fuffil these requirements.
20 Compounds of close structures have been disclosed (Hayakawa 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 activity is neither taught nor suggested.
According to a first object, the present invention concerns new compounds of
25  formula (I):
At (Y)p—— X)o—— (Ar2), — Y2— N— (Y3)— z
R

CO,R")(COR™)

(1)

wherein



(1) wherein WO 2006/ 043149 PCT/|1B2005/003113 3 - Art represents an Aryl or
Het eroaryl group optionally substituted by 1 up to 5 R group(s), wherein,
each R, iwenvismabisor different, is selected fromthe gregpBmsIGuiNg i n
Hal ogen at om perhal ogenoal kyl, -Alkyd, -QAl kyl, -OH, -COOR7, -CONR7/R8, 5
-Al kyl -Hal, -QAl kyl-Hal, NO2, -CN, -NR7R8, -AlkylAryl, -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;

- Al kyl Aryl; Het eAparepresente i AryRbk Heter&uiod gedupy dptiaratly substiiuidd bys ( arpeo
optionally substitut ed by one or nore identical or different Hal ogen 10
at om pol yf Plog@4Ps)l , Aryl, -000R7 or k7 and R8 formtogether with the N

atom to which t\R¥re eea%ht@qasﬂ%@a[u of BRI e's%iedté&ﬂon%trgqgoua%gﬁgegﬁgﬁﬁmS

an - Al kyl - chain, |onaIIy su one or nore
above, and Blptogenabtqm C pephalsgergatkyd, eAIk;rbreOAulnkylat@ld;l@lﬁ?(GR7an6[INR7R8

het Ereﬁ;a,fom( S&lwlﬂ%{ ORIy ERlaky NOSRoRR! NRXRE AIIARS bl -8 %-Alkenyl

-C(=0) (OR7) =S AIRWG*O)(NW) - N=N-, -S( 0)1-; m sOorl; 20 X represents a
het er oat om 1's’0 or 1; -Ar2- represents an -Aryl- group optionally
substi t ut edwbgraum&?oandrRrBe identigabopdiffsretdf aneechaseovieororthetgeoup noﬂsiﬁtingagn

;?;{n E)(r)gﬁte[] Ej: ;"P Cﬁyriéﬁ;@?lggr%ryggg;f@ugryl Aeqeyoa%le tetreai%h/glﬂylacfygl%gﬁ(yf nd’/or
Aryl is(are) optionally substituted by one or more identical or different Halogen
10  atom, polyfluoroalkyl, Aryl, -COOR7
or R7 and R8 form together with the N atom to which they are attached a
Heterocycle;
*lisO,1or2;
* 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))-;
*misQor1;
20 » X represents a heteroatom;
»nisOor1;
= -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, ary! or heteroaryl ring ;
25 »pisQorf,;
= -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(=0)-, -C(=0)O-,
30  -C(=0)(NR7), -N=N-, -S(O)I-;



-Y2- represents an -Alkyl- chain, optionally substituted by one or nmore R
as defined above, and optionally conprising one or nmore unsaturation(s) or
het er oat owbpocagl4or a resi due chosen fromthe group comeirgaBro0g03n13

-Al kenyl -, -A kynyl-, -CH=N, -N=CH4, -CH=N-O, -0-N=CH, -C(=0 -,
-C(=0)0, 30 -C(=O (NR7), -N=N-, -S(0)1-; WO 2006/043149 PCT/|B2005/ 003113
4 - -R represents a hydrogen atom or a -Cycloal kyl or an -Al kyl chain,

the cycloalkyl or alkyl being optionally substituted by one or nore R as
defined above, . Ridepriseptabl yydrogen iatémg oorme—Oyclowky omaat-ukikyli dreis,) ther

het eroaton(s) and/or a residue chosen fromthe gr | St '
UM Keny| - cyaiaafi or aikytbeRg, ontiRBaly sUBsteRdeN ST SUMGEHE aS defitiey @bove.

-Q(=0 (NR7) -, - - 5 1 ,

- CHEN- Al kyi3nd ﬂﬁﬁ%%yk%ﬂ'{'%@%h%a@ﬂ © ﬁbgﬁuﬂaﬂ(ﬁﬁﬁ?@f@@%‘%%f a

; gl(o :g)s gn th kr)é'sidug@f(h‘e{@bﬁ"ﬂﬁw -t lqu[)qp eaﬁmwgm -AlkeyD) HAkyryty -CH=N¢3-N=CH-,

an - - _chain, optian ' d
ﬁeIi nedt5a£)r(0\¢é’,‘='}iﬁ%f¥op@i‘|8ﬁ§ﬁhy I%drgéﬁﬁ%si %ﬁ%ﬁi&ﬁﬂxrﬁ%ﬁg%@ﬂ%@& & 0
eteroato a K h Lo :

" ey AT FEGRPRIGOSER=N A QSCARIPOIOREND A, O
-C(=0) O, NECHMKMRZL(=0)Hk,, -G(SQODHAIKYRi-E(e@XNR7IAIKYE, rNpNeAlkyl sSED))-

-Cycloal kyl < group or an -Aryl<, -Heteroaryl< group or a -C(alkyl)< grou
or R and ZAK¥Fmtogether with the N atomto which they are attached a P

attached to the Sameel e Do S e anonts
hyd& ofg_em St@eﬁrmd aaboMekyand haptignatipt comprrisings et iqrumebwnsaﬁéamr}(ﬁbr@r R
as detine ﬁgtg\r/oeéto%r(]s gﬁé/o(r)naalrcleglidgé) oseh ni?onqnﬁ\eoarorﬁ%r gonéﬁﬁ?gt W %Ji\!k%%ﬁ? :
-Alkynyl-, -CH=N-, -N=CH-, -CH=N-O-, -O-N=CH-, -C(=0)-, -C(=0)0O-,
-C(=0)(NR7)-, -N=N-, -S(O)I-; v
=qisOorf,;

15 - Z represents a —Cycloalkyi< group or an -Aryl<, -Heteroaryl< group or a
—C(atkyl)< 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, -NR7R8, natural or synthetic
amino acids, wherein R7 and R8 are defined as above;

25 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;

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

30 esters



-R'"" represents -OH, -QAlkyl, H -NR70R8, -NR7R8, natural or synthetic

am no acids, wherein R7 and R8 are defined as above; 25 or R' and R'"" form
t oget her woroe4gisbh t he aton(s) to which they are attaepbheds20o80dsaram a
cyclic intranol ecul ar bis carbonyl group, including Meldrum acid
derivatives; as well as their enantioners, diastereoisoners, geonetrical

i somers, mxtures thereof, free forns and pharmaceutically acceptable
salts, hydrates, solvates and 30 esters WD 2006/ 043149 PCT/1B2005/ 003113
5 vvlth t he exception of conpounds where : - nFn=p=0, q=0 or 1, R =H or

Al kyl , Y2=-Al kyl nd Art = unsubstituted phenyl
or phenyl substlvf[mtgg %ﬂ h¥8ﬂé3f§9"}$éﬁ”85¥g%hﬁ{$cm R where R is Hal ogen; and
5 - mEn=p=0, = _In=fFD, FAFoEHRR =IYF AR Y2ZAleyS NARURHyE, ZRdC k)< and
unsubstituted phenyl . Pre erably, the compounds of the invention are

r epr esent ed Ay tunsupsiitugsd ﬂ@enﬂ@f@@ﬁévla%bﬁbw withiqne oraopre idepgieal R whare
X)n (Ar2)p|g?s%éloggﬁ1)gﬁdoz R COR.' (IlI) inwhich Art, Y1, X Ar2, Y2,

p, q are defined as above and z 15 represents a

Cycl oal Kyl < gr oumztmr pal, -dEetBr \este| V2= CHAL YV 3=-CHFetA4-opdlybuty BT @il Ari=
wherein (CO2R') and (COR"' ) can be attached to the sane atomor two
adj acent  atWwsbsfitutgsepiemilng ;

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

10 general formula (l1):
' CO,R"

A Yg—— X)—— (Ar2), — v2— N— (Y3)q——@<
. R' \ '~ COR™

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

and

15 @< represents a -—Cycloalkyl< group or an -Heterocyclics, -Aryl<,
-Heteroaryl< group ; '
wherein (CO2R") and (COR"’) can be attachéd to the same atom or two adjacent
atoms of the Zring ;
as well ~as their ‘enantiomers, diasterecisomers, 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, perhalogenoalkyi, —Alkyl, -OAlkyl,

RECTIFIED SHEET (RULE 91) ISA/EP



as well - as their enantioners, diastereoisonmers, geonetrical isoners,

m xtures 20 thereof and pharmaceutically acceptable salts, hydrates,

sol vat es wodo@sluerss. Preferably, in the general fornul acghBloosonis
represents an Aryl or Heteroaryl group optionally substituted, preferably,
substituted, by 1 up to 5 R group(s), 25 gherein, each R identical or
different, is selected fromthe group consisting in Hal ogen atom

per hal ogenoal kyl, -Al kyl, -QAl kyl, RECTIFIED SHEET (RULE 91) | SA/EP WO

2006/ 043149 PCT Y B&tet08 Bh3-AlRyl- ¥Aain@pres®Mig/l-achaifyl kyl - chain or a
-S-Alkyl - chain; msOorl;, X represents a heteroatom nisOorl; 5 -Ar2-
represents an -#ys0 @ribup; p isOorl; -Y2- represents an -Al kyl- chain;

-R represents a .cycl oal kyl or an al kyl chain; gisO; -
Z 10 represents ép¥%§?§t§|i@$@§%t8ﬁp and (CO2R") and (COR'') are attached

to the sanme atomy@fobhe: Z ring; -R' represents a hydrogen atom -R"
represents -OH, -QAlkyl, -NR7R8. 15 In the general forrmula (1) or (I1):
Preferably, Art®/éprepsesentsapdiyl 96UPThi enyl group optional Iy
substituted, pr fseégplly substituted, by 1 up to 5 R group(s), wherein,
each R, identical "of different, is selected fromthe group consisting in
Hal ogen atom pentialregesentskat ~Atkp- kirdin; - OAl kyl ,

« -R’ represents a hydrogen atom or a cycloalkyl or an alkyl chain;

»qis 0;

4
10 = <>< represents a —Cycloalkyl< group and (CO2R”) and (COR™) are
attached to the same atom of the Zring;

» -R” represents a hydrogen atom;
 -R” represents —OH, —OAlkyl, -NR7RS8.

15 In the general formula (1) or (l1):
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, q is 0 or 1;



20 Preferably, Y1 represents an -Al kyl- chain or a -S Al kyl- chain;
Preferably, mis O or 1; Preferably, X represents an Oxygen atom

Pr ef er ablwo 200d/@3090r 1; Preferably, -Ar2- represents arcTRBEOybe31gr oup;

25 Preferably, pis O or 1; Preferably, -Y2- represents an -Al kyl- chain;
Preferably, -R represents a hydrogen atomor a cycloal kyl or an al kyl
chain or -COQAl kyl; Preferably, g is O_or 1; WO 2006/ 043149

PCT/ 1 B2005/ 003113 7 Preferably, Y3 rep?esents an al kynyl chain; z
Preferably, Z represents a -C(al kyl)< group; or represents a -Cycloalkyl <
group, wherein (CO2R') and (COR"') ,are attached to the sane atom of the Z

ring ; 5 Pr eferEmbférablﬁ'YBQ%%%%%HEsSa@aWHW&%;atOm Preferably, -R"
represents -CH, -QAl kyl, -NR/7/R8 According to a preferred aspect, conpounds

of the invention are selected fromthe group consistingTR:/10
3- (4-octyl benzyi am no) cycl opent ane- 1, 1- di carboxylic atid Z
3-(4-octyl b@‘référéﬁfyﬂolCYéplir@Q«@rﬁ‘t%a%e-JlG(a%yl)g! GRbBXWri ¢ acid/ethylopesdtts a

3- (4- nonyl benzyl am no) cycl opent ane- -'di car boxylic acid

3- (4- oct y| oxyhysloafkdrioioyr hesimGAgRY) andi(CORsOxarei attantied to the same atom

3-(3-net hoxy-fiﬁ ogtr | oxybenzyi am no) cycl opentane-1, |-dicarboxylic acid 15
3-(3-net hoxf- % tzjf\go’xybenzyl am no) cycl opent ane- 1, 1-di carboxylic acid

3- ( 3- met boxy- 4- Irexfdratig xybenrpydsanitd a)siebgneafopne- 1, 1- di carboxylic acid
3-(3-brono-4- octpyl oxy-5- nmet hoxybenzyl am no) cycl opent ane- 1, 1- di car boxylic
aci d referably, -R" represents’~-OH, —OAlkyl, -NR7R8

According to a preferred aspect, compounds of the invention are selected
from the group consisting in:

10 3-(4-octylbenzylamino)cyciopentane-1,1 —dicarboxyiic acid
3-(4-octylbenzylamino)cyclopentane-1,1-dicarboxylic acid ethyl ester
3-(4-nonylbenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(4;octyloxybenzylam‘ino)cyclopentane—1 ,1-dicarboxylic acid ;
3-(3-methoxy-4-octyloxybenzylamino)cyclopentane-1, 1-dicarboxylic acid i

15 3—(3-methoxy-4-butyloxybenzylamino)éyclopentane-“l ,1-dicarboxylic acid
3-(3-methoxy-4-hexylyloxybenzylamino)cyclopentane-1, 1-dicarboxylic acid
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

20 3-(4-nonyloxybenzylamino)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-meth oxyphehyl)butoxy]benzylamino]cyclopentane—1 ,1-dicarboxylic acid

25  3-[4-[4-(3-chloro-4-methoxyphenyl)butoxy]benzylamino]-cyclopentane-1,1-
dicarboxylic acid
3-{(4-nonylbenzylamino)cyclopentane-1,1-dicarboxylic acid ethyl ester

hydrochloride

RECTIFIED SHEET (RULE 91) ISA/EP



3- (3- nmet hoxy- 4- oct yl oxy- 5- et hyl benzyl am no) cycl opent ane- 1, 1-di car boxylic
acid

3- ( 3- chl owo-2decmaiboxy- 5- met hoxybenzyl ani no) cycl opent anectd2005/0anBoxyl i c
acid 20 3-(4-nonyl oxybenzyl am no) cycl opent ane- 1, 1-di carboxylic acid
3-(4-decyl benzyl am no) cycl opentane-1, 1 -gicarboxylic acid

3- ( 3- net hoxy- 4- nonyl oxybenzyl am no) cycl opent ane-1, 1-di carboxylic acid

3- (3-chl or o- 4- nonyl oxybenzyl am no) cycl opent ane- 1, 1-di carboxylic acid

3-[ 3- [24- ( 4- BEHGURNeY-hikylp beml ibenzyliaminoyciopeatxmet i edidarbodylicadibxyl i ¢
aci 5 .
3-[4-[4-(3- ondchlaidget hoxyphenyl ) but oxy] benzyl am no] - cycl opent ane-1, 1-

et hyl ost er Ryt daM{clo M AR B YRR e G B 6.3 o
?ITC%I'QI Fg??ﬁ{lg?ﬂ}ﬁ;ﬁi—r%?;zﬁidpe gsnc;rlnerbé)n | am no} cycl opent ane- 1, 1-di car boxylic
I 2aorodth &K R ’ |

acid hydro 2ddfluoroethylcarbamoyl)-3-(4-nonylbenzylamino)cyclopentanecarboxylic

1-(2,2,2-tri ey erctags) - 3- (4- nonyl benzyl am no) cycl opent anecar boxy
lic acid h?gidwﬂqgéﬂlwé&\%{lsonear@% 5 1-(2, 2, 2-trifl uoroethylca

r banoyl ) - 3- G44rdetyldxgbeyzydaminodgyciopenf=ne: f 1 edicarboxyild acid aqdnbch:,oddechl gr i de
i - - 5 - - - b . .
Cyoroent or: dumetryicbaey B - AB A YA RE ty Alpehtanetarbomne ok

1- (et hyl ca Wlokida (i | benzyl am no) cycl opent anecar boxylic acid
hydr ochl ori gg&‘(’d:&sig)rnlg? (ﬁ)én'liégw
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3-{4-[4-(4- ﬁ%‘r%)c(:%fo%aghl or ophenyl ) but oxy] benzyl am no} cycl opent ane-1, 1-

15 3-{4-[4-(4-ethoxy-3-chlorophenyl)butoxy]benzylamino}cyclopentane-1,1-
dicarboxylic acid hydrochloride
2-methyi-2-{4-(4-nonylbenzylamino)but-2-ynyilmalonic acid hydrochloride
2-[4-(3-chloro-4-nonyloxybenzylamino)but-2-ynyi}-2-methyimalonic acid
hydrochloride ,

20 2-methyl-2-[4-(4-octylbenzylamino)but-2-ynylimalonic acid hydrochloride
2-[4-(4-decylbenzylamino)but-2-ynyl]-2-methylmalonic acid hydrochloride
2-[3-fluoro-4-(4-hexylphenyl)benzylaminolbut-2-ynyl}-2-methylmalonic acid
hydrochloride
3-[(2-Fluoro-4'-heptylbiphenyi-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-nonylbenzylamino)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 — [somer 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-propylcarbamoyicyclopentanecarboxylic acid — Isomer B
3-(4-Decyl-2,3-difluorobenzylamino)cyclopentane-1,1-dicarboxylic acid
3-(4-Decylbenzylamino)-1-methylcarbamoyicyclopentanecarboxylic 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
1-1sopropylcarbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid -

30 lIsomerB
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15  3-(4-Decylbenzylamino)cyclopentane-1,1-dicarboxylic acid isopropy! ester
3-[(2-Fluoro-4’-heptylbiphenyl-4-yimethyl)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-nonylloxybenzyl)methylamino]cyclopentane-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)cyclopentanecarboxylic acid — Isomer A
1-Methylcarbamoyl-3-(4-octylbenzylamino)cyclopentanecarboxylic acid - Isomer B
3-(4-octylbenzylamino)cyclopentane-1,1-dicarboxylic acid isopropyl ester

30  3-[(4-Decyl-2,3-difluorobenzyl)methylaminojcyclopentane-1,1-dicarboxylic acid
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3-[(4-Decyl-2,3-difluorobenzyl)ethoxycarbonylamino]cyclopentane-1,1 -dicarboxylic
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-difluorobenzyl)methoxycarbonylamino]cyciopentane-1,1-
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-Decyl-2,3-difluorobenzyl)methylamino]cyclobutane-1,1-dicarboxylic acid

20  3-[(4-Decyl-2,3-difluorobenzyl)methylaminojcyclobutane-1,1-dicarboxylic acid ethyl
ester
3-[4-(4-Phenyl-5-trifluoromethylthiophen-2-ylmethoxy)benzylaminojcyciobutane-
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-Octylbenzyl)piperidine-4,4-dicarboxylic acid
1-(3-Chloro-4-nonyloxybenzyl)piperidine-4,4-dicarboxylic acid
1-(2-Fluoro-4'-heptylbiphenyl-4-yimethyl)piperidine-4,4-dicarboxylic acid

30  1-(4-Decylbenzyl)piperidine-4,4-dicarboxylic acid ethyl ester
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4-[(4-Decyl-2,3-difluorobenzyl)methylaminojcyclohexane-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-trifluoromethylthiophen-2-ylmethoxy)benzyl]-piperidine-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-Fluoro-4'-heptylbiphenyl-4-yimethyl)amino]but-2-ynyl}-2-methylmalonic
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-yimethyl)methylaminolbut-2-ynyl}-2-

30  methylmalonic acid
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i ne-4, 4- dicarboxylic acid 1-(4-Decyl benz ?) azetidi ne- 3, 3-di carboxylic
acid 2-[4-( ﬁuﬂtbvlﬁ-mwpbﬁpw&trﬂ@mm@ hyithiophgRwd-yimethexnhensd aminolaet d
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15 - According to a still preferred aspect, compounds of the: invention are selected
from the group consisting in:
3-(4-nonylbenzyla\mino)cy_clopentane—1 ,1-dicarboxylic acid
3-(4-decylbenzylamino)cyclopentane-1, 1-dicarboxylic acid
3-(methyl-4-nonylbenzylamino)cyclopentane-1, 1-dicarboxylic acid hydrochloride
20  3-(2,3-Difluoro-4-nonylbenzylamino)cyclopentane-1,1-dicarboxylic acid
3-[Methyl-(4-nonylbenzyl)amino]cyclopentane-1, 1¥dicarboxy|ic acid ethyl ester
3—(4-Dec;yl-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)methylaminolcyclopentane-1,1-dicarboxylic acid
25  3-[(4-Decyi-2,3-difluorobenzyt)methytaminolcyclopentane-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)methylaminojcyclopentane-1, 1-dicarboxylic acid
30  3-[(4-Decyl-2,3-difluorobenzyl)methylaminojcyclobutane-1,1-dicarboxylic acid
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2-{4-](4- Decyl benzyl ) met hyl am no] but - 24g¢/nyl } - 2- met hyl mal oni ¢ aci d
2-{4-[(3-Chl oro- 4- nonyl oxybenzyl ) net th am no] but - 2-ynyl } - 2- met hyl mal oni ¢
aci d.

(2: ilhél 2-{ 43§ 4D ELHY Qi SEA AR hmhoft B sIthA A el b sdnik did hani
2- Met hyl - 2-{@5@4 (4- phenyl 5-tri fI uoronet hyl t hi ophen- 2-yl met hoxy) benzy) am n
o] but- 10 2- 5)} mal oni ¢ _acid as as their enant | oners,
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3- (4-decyl beh{zi} h%ﬁc‘%ﬂ%@@ﬁf‘aﬂ&'ﬂefidwﬁadr HWQWI'S@P@ methyl ester

3- (et hyl - 4-nonychons ol A ARLekS B ARE1- s AR SKld Bofdph ester

hydr ochl ori de

3-(2,3-Difl u’o(ZJB%ﬁnmmhbaonyibanzwpéfaﬂwmmbamyépmehdmee%clacbqwdyhcaaldl
3-[ Met hyI (4- nonyl ben am n&_@gcl opent ane-1, 1-di car bo Péahc acid eth

ester 3-(4-FeMdl ?53 fPUBF aﬁtﬁfﬁﬂ'm?@peﬁlﬁ%‘é IARE P dR Li'rgs

aci d f free forms and har aceutically acceptable salts, h drates solvates and
3-[(2, 3-1|8i f |tf}8Fec? 4r(r31%n§/rl benzyl 8 y an? ng ] cycl opent ane- y 1-di carboxylic

acid 3-[(4-&xdernpl -
3-di fl uorobenzyl) rret hyl am no] cycl opent ane- 1, 1-di car boxylic acid 25
3-[(4-Decyi -2, 3-di fl uorobenzyl ) met hyl am no] cycl opent ane- 1, 1-di car boxyli c.

aci d enanti omerad,ded hérdapeye of hereafter:
3-di fluoro-benzyl ) et hyl - am no] - cycl opent ane- 1, 1-di carboxylic acid ethyl
est er enanti onerAlgrefers to A'kYI lkenyl or Alkyny

3 [(4-Dagyl -2, 6-lyfhuog.hrnat! Lk APbRABAH W6 Wich: Al 687 HP2¥ht r
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 alkenyl groups have 2 to 12 carbon atoms in the chain; and
more preferably about 2 to 4 carbon atoms in the chain. Exemplary 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

RECTIFIED SHEET (RULE 91) ISA/EP



30 3-[(4-Decyl -2, 3-difiuorobenzyl) net hyl am no] cycl obut ane- 1, | - di car boxylic
acid RECTIFI ED SHEET (RULE 91) | SA/ EP WO 2006/ 043149 PCT/ 1 B2005/ 00311% 15
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include phenyl or naphthyl.
As used herein, the terms “heterocycle” or “heterocyclic” refer to a saturated,

to

partially unsaturated or unsaturated, non aromatic stable 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 aromatic heterocyclic include, but are not limited to oxiranyl,
tetrahydrofuranyl, dioxolanyl, tetrahydropyranyl, dioxanyl, pyrrolidinyl, piperidyl,
morpholinyl, imidazolidinyl, pyranyl, imidazolinyl, pyrrolinyl, 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



"Al kynyl" means an aliphatic hydrocarbon group containing a carbon-carbon
triple bond and which may be straight or branched having 2 to 15 carbon
atons i n woheoshaism. Preferred al kynyl groups have 2 topciZBmas/benizat ons in
the chain; and 30 nore preferably 2 to 4 carbon atons in the chain.

Exenpl ary al kynyl groups RECTIFI ED SHEE;{ (RULE 91) | SA/ EP WD 2006/ 043149
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i ncl ude, but are
compound of the present invention which is effective in reducing, eliminating,

treating or controlling the symptoms of the herein-described diseases 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 "pharmaceutically 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



t et rahydrof uranyl, dioxol anyl, tetrahydropyranyl, dioxanyl, pyrrolidinyl,
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pyrazol i nyb.208m4Pr4ef erred aromatic heterocyclic, herei npcalibadshater oaryl
groups include, but are not limted to, pyridyl, pyridyl-Noxide,
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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 (l) 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 (1).
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.



20 As used herein, the term"pharmaceutically acceptable" refers to those
conpounds, materials, conpositions, or dosage forns which are, wthin the
scope ofweauewh4srdi cal judgnent, suitable for contact wctrhstdosodsissues of
human beings and aninmals w thout excessive toxicity, irritation, allergic
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benefit/risk ratio. 25 As used herein, " p%ar maceutical ly acceptable salts”
refer to derivatives of the disclosed conmpounds wherein the parent
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and P.H Stahl, C.G Wyrnuth, Handbook of .Pharnmaceutical salts - Propert.ies,
Sel ection, and chgy-o&/dtl? ?fﬁ?ﬁ”?t'ﬁlée'ﬂloé‘cln@uﬁ& P(!S?p%ﬁac Y af evarle?y 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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asymret 6i cahay beulksed, tprbe\dedathbbn lsdso e, advelisereffele onsthleateadtiod drnon the
optically active or racenkggforns Thus, all chiral,6 .diastereoneric,

o]

raceni ¢ forfageite ayelvedomxamplesi %ﬁmlﬁef%ﬂlwtaflna’ug@f hydrecarbans, iMhishded,
unl ess the rﬁaﬁfdef 'aQ?maLﬁ,{)%ﬂﬁﬁﬁﬁq ¥éP6al fﬁgﬂsrh rBE:’éHB‘oh§ ReR! %écﬁéia)he

i ndi cat ed. ow to prepare an I solate such
optically ar,gtlohexafrrer renzBoe, mhmmzl and niylener emidés, sichr apidgonetyfomegmive;
separated b t andard techni ud| not e

b0l ut | on AOMDRC S BSoRIENcharFmenARob Hog- Bhets. sugtt et ey ehher and
chr omay 9gr gpahydrgtugfer ential salt formation, recryst all'ization, and the
i ke, or by (F:‘éﬁr}racff synthesis either from chiral starting materials or by
del i ber at e syniThegeactitnst %argmecmacabvercaemm sang@ ob tampratifres hia gﬁnﬁalnt

I nvention nmay_.b repared by a vari et 15 s nt etic rout

Feagent o al® 08 PREvRCRr oapaTh bt dlstepeion B B pSndiale¢ rromdl i

,SAIylnt hesi zed 50yC \Wlboke BRSWRADIEROM SBHRS r&b’rnQé'rﬂp@fathéjﬂo”mof’@.kTHé ti@ refgirad t s.
for the reaction may also vary widely, 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 foliowed 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.



substituents, unless otherw se indicated, are as previously defined. In the
reactions described hereinafter it may be necessary to protect reactive 20
functi onavogoesupasi4of or exanpl e hydroxy, am no, im no, tpceaBioosas3Rmxy
groups, where these are desired in the final product, to avoid their
unwanted participation in the reacti on?121 Conventional protecting groups
may be used in accordance wth standard practice, for exanples see T.W
Geene and P. G M Wits in Protective Goups in Oganic Chem stry, John
Wl ey and Sons, , cgtc@ﬂ g P i ! iC
Chem stry, P er'?t?g:ng'gjﬂ%%‘s}? %9??.{6 one h?egd&epgﬁg, %%E%de\égrﬁggé%adtbﬁ?r%?ﬁé;
presence ofcompoasd. offfemeulas(lhoof fhee tinvarton cestprises ithe stept lod reacting af

t he base to be usgd in":[H‘Ei? eaction, and any base conventionally used in
reactions GPMAKUEAQ]RIMHE IQ&ually be used here, provided that it has no
adverse effect on ot hgppart f__the | ecul e. anpl es_,of 30 itable
bases i nclude: sodi umgﬁlydrox(ng’] pot a??f‘um cat(’ﬁaiiate, tsY et hyl'dm ne, WO
2006/ 043149 PCT/ 1 B2005/ 003113 20 al kali netal hydrides, suchpgs sodium
hydri de and potassi um hydride; al kyllithium conpounds, such as

met hyl [ st hi um and butyllithium and al kal (lllyet al al koxi des, such as sodi um
nmet hoxi de and sodi um et hoxi de, Usually, reactions are carried out in a

sui tabl e sol vemtth %C%PPWQIOUPT@M%\{%S 5 may be used, provided that it
has no adverse effect on the r@.cl('ygz_o_r on the reagents involved.

Exanpl es of suitable solvents include? hy&fePaRbdeORWhich may be
aromatic, aliphatic or cycloaliphatic hydrocarbons, such as hexane,

cycl ohexane, benzene, toluene and xyl ene; (I des, such as

di et hyl f or mam de: . al co S hangJ, and t o d lS. »Such
as diethyl eth 65?1'8 A"i‘@%f’#aﬁ\%rgéuﬁéni %e%{,eaﬁair{;ﬁg J&aaﬁgt% LA%§| %%éﬁover
a w de1pangermila {BnpevRicdrtnat when geoetl ketovigndtionds iattached enaesdrbom atom 1y
out the reaction at a tenperature of fromOC to 150C m)reY:frefer_any from

! , (
about r oomof drEddavhien aFd, Yot suchmibat i- eH2 e s@tesposdsiae’ ¢ aadaliBad iy
al so vary %mlg,(l)_dependi ng on many factors, notably the

Generally, this coupling reaction is performed out under reductive amination
conditions. Preferably, this reaction is carried out by mixing compound (lli),

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 alcoho!l 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 sodium triacetoxyborohydride, sodium borohydride, tetramethylammonium
triacetoxyborohydride, borane-pyridine, dimethylamine-borane, triethylamine-
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 tetrachlioride, zinc

chloride and zinc trifluoroacetate, preferably at temperature comprised between



15 reaction tenperature and the nature of the reagents. However, provided
that the reaction is effected under the preferred conditions outlined
above, a wenbewbh4efsof rom 3 hours to 20 hours will usual lpgTasidsecss113The
conmpound thus prepared nay be recovered fromthe reaction mxture by 20
conventional neans. For exanple, the conpounds nmay be recovered by
distilling off the solvent fromthe reaction mxture or, if necessary
after distilling off the solvent fromthe reaction m xture, pouring the

resi due inipe | | ¢ SCiLRI rgani ¢
sol vent ang %%ﬁ%ﬁﬁg%ﬁﬁé ?gﬁfé%fé r? rB@rrt1y24 @Egﬁg\g@ﬁg?@;& |thigor§g I@? t he
product camixtufe dethen atlowbd 16 ueadh éor psuffitienttirng to abtana s2hisfsetdry katewn

t echni , h talli.zati . T ipitati t_h, [
chr omat ogr aphy TTECRRTACEE SRUPLES JER0PDIm RIRNSREOFBBR sV Be &4r T ¥e
thin layenshyomat ggiapiy: of\{R ﬁ&ﬁfﬁléﬁfoP@%'r @SQQ@M?S ;@ébt‘é‘?&ﬂ{éﬂ' ng

to an object 'of thé Tnvéntion, the process o aration o conmpound of
f or mul a5 (| fesired lremipouadt ofoforomfm (i) s Eer ekamptespif afi the aatitaingd econmoypoluntl of

f | L) : Al 1 X) n- Y2 NH.,,R 5 |1 i d
of For mul alQia (- Ry FEPteseA appaberidtes of R iopressts & -ak GrotBytienr s
Y2, R, Z 4Bsiredcomp®und;offorrflui@d’ ﬂ%hi@ﬁq:(’a%ﬁr@séﬁtsfé”l‘n%h‘beﬁ'atonpbpﬁ”dgd

that when q=0, the keto function iI's attached to a carbon atom of Z, an
when g=1, wpresents@cHOHgIoup caribevabtained byesaponifging dhey@btainetb¢ompaumdof

Formt 2, BB 02, BTt SR b SR Bk GERIEE TR Ml

by m ximg aombeHBE ekt Proups to be saponified in the obtained compound of formula (I).
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 alcohol, including
ethanol.

15 According to another aspect of the invention, the process of preparation of a

compound of formula (1) of the invention comprises the step of reacting a
compound of formula (V):

At (Y1), (Xn (Ar2), Y2——0S02Alkyl
20 V)
with a compound of formula (IX):
Hr?l——(YB)q—— Z (CO,R") (COR™)
R’

(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 coupiing 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



15 optionally in a suitable solvent such as dichioronethane, an ester,
preferably ethyl acetate or isopropyl acetate, an al cohol preferably ethanol
and net hawolposszam et her preferably diethyl oxide andptensabyossefur ane,

wi th conpound (1V), optionally in a suitable solvent such as

di chl oronet hane, an ester preferably ethyl acetate and isopropyl acetate,
an al cohol preferably ethanol and netharrel, or an ether 20 preferably

di et hyl oxide and tetrahydrofuran, preferably at roomtenperature. Then, a

suitable r SREN i r r ents
such as so?lﬂﬁé r(lgacet oé@gsé%%y%ﬁgg r\ggdﬁ'chumB g@ﬂﬁ%ﬂ%ﬂﬁiﬁ@ Qca?béﬂét@ or’d

t et r anet hy bianponatepréfierabsly bz ydraperayurei dﬂnprlwdabtﬁwaen irdlbmetemperature and

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

di met hyl surefipingiemprrat LH?mst hyl ani | i ne-borane, 25 di ethyl aniline-borane is
added with eve h 1 id,
acetic acid, t?{c??@g?/ acetl E?%@%éqslplb?%ﬁ&%ﬁbg?r?%hItrg%f)#gz| n rQéﬁ]r%g(?rfde
and zi ng t of fa aompaard aifefprmpulaf @y ablthye atvertiopecarprisescthepsiepedf bedotiagna WO
2006/ 043149 PCT/ I@g%ggq OLﬂ %\], 22 0C and room tenperature, nore preferably
bet ween 5 &REPPY MR ¥¥action mixture is then allowed to react for a
sufficient tinme to obtﬂ*n_a_s(q[t”sfacto rate <Af necessarx the coupling
reaction is foll owed byfurther"’rmdlfy @( A=ZO0R | 7z R,

R'* of the conpound of formula (1) obtaln so as to obtaln t he 5 deswed
conpound of forrmula (I). For exanple, if I)the obt ai ned conpound of
formula (1), I roup or R'' represents a -Qal kyl

group, the deRletpggé(?ﬁBG%ﬁdngﬁgﬁhF%r(ﬁl a in which R' represents a
hydrogéh atomor R'' represer2N3)QH- gE@QB”)i@lOFb’é) obt ai ned by saponi fying
t he obtai ned conpound of formula (lI). TK) s reaction can be conducted once
or tw ce depending on the 10 nunber of ester groups to be saponified in the

obt ai ned compoyngrah Aar vyl X @2 - ZTZ" R”I'RacCHi, Qf‘ rj %] #e &ieﬁﬂlﬁ"@s by fdrifila

skilled person and can be general |y conduct ed usual conditions, such

as in the fheéErgsauds thath ({éu@hrrasp@m onY3 lay@hebnedim formatey(Ipt her
sul tab 5? base) Gengraehy‘s%é/ecr:gupwé: hre‘ggtlc‘;iﬁq lSa pCe0 o?rlntadI Ur?(;lieljlfd'renquctlve conc}ntlons

such as in the presence of sodiumcyanoborohydride.

Further, the process of the invention may also comprise the additional step of
isolating the compound of formula (). 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 (Ill) may be obtained by reacting a compound of

formula (V) :

25 A= (Y1 (X)n (Ar2), — Y2——0S02Alkyl
(V)
with ammonia, such as methanolic ammonia, optionally followed by alkylation

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



15 According to anot her aspect of the invention, the process of preparation
of a conpound of fornmula (1) of the invention conprises the step of

reacti ng wo 20@maeumwd of formula (V): Art (y1)m (X)n- (RAC2ip20¥R06GBRAl kyl
20 (V) wth a compound of formula (1 X): HN-(Y3)g-- Z (CO2R') (CORM R
(I'X) 25 wherein An, Y1, X, Ar2, Y2, R,,.¥Y3, Z, R", R, m n, p, q are
defined as in forrmula (1). Generally, t2t4{e coupling reaction is perforned
under nucl eophilic substitution condition. Preferably, this reaction is
carried ou e Xk u i b b W tab. Ofv h as
N, N- di et h;t?f%ért'ﬁgn? Fomigthe B forimila 105 it hn A RUHENE 80t/ Riin e
PCT/ | B2005~0R IBouk8esired.he presence of a base such as

N, N-di i sopropyl et hyl am ne, a carbonate or a bicarbonate preferably at a
tenperature conpri sed between roomtenperature and refluxing tenperature.
According to a i fi ' [

preparation 5T§? Cgl“ o%glﬁgorgﬁﬂfﬁg\?)nﬁllgq?ﬁ)dbyﬁ%gg)??\e%t% %EQ@grérg??gtas t he
st ep of 5r efrmutg (). conpound of fornmula (VI1): Art (YI)m(X)n (Ar2)P Y2 O
(M1) wth a corrpoung of fo la (X): 10 HZN(Y3')g-Z- (CO2R") (COR"'') (X
wherein An, Y1, X Ar2rvyz- ,1 R, R '(),()nm (pr2)g —are ¥Yef+meOHas in
formula (1), Y3 is such that - CH2-Y3'- corresponds to Y3 as defined in
formula (1). (Vi)

with a suitable alkyl sulfonyl chloride derivative, preferably under basic
conditions, preferably in the presence of an organic base such as triethylamine or
10 similar.
The compound of formula (VI) may obtained from the corresponding
aldehyde derivative (VII):

Art— (Y1), (X)n (Ar2), — Y2=—=0

(Vi
15 by reducing the aldehyde into the desired alcohol function.
The compound of formula (VII) 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 (V1) from available starting products.

20 The compound of formula (V) may be obtained from a compound of formula
(VI):

HO—(Y3)— z (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



15 Cenerally, the coupling reaction is perfornmed under reductive
conditions, such as in the presence of sodiuncyanoborohydride. Further,

t he procewe 2066¢/4BB19i nventi on nmay al so conprise the addi tconstooshespiof

i solating the conmpound of fornmula (1). This can be done by the skilled
person by 20 any of the known conventiopnal neans, such as the recovery
nmet hods descri bed above. The conpound of? for mul a (I'11) may be obtai ned by
reacting a conpound of formula (V) : 25 Art (y1)m (X)n (Ar2)P Y2

: : . ) / |
Fol | owed by *Sopeane SRR dho ReidndCa  ENERRRCLaATRRI el H0F Nonkoy! v
am nati on capetate] oms nixtale ebthetdose descri bed in Organi c Reactions, Vol 59,

J. Wley & sons, 2002 or by WO 2006/ 043149 PCT/|B2005/003113 24 al kyl ating
a conmpound of flGEnkAMPRUAD @f formaia Ainis armpercially-availableirmanke ahtpired

o conpound S PRV R sRaBidy Shy KRG el oF tidke destB W IR e imbEGib) "2
sui t abl 6 aldbtainghe tlesiped ctinpounie ofiformubz (MIB) fromedvaitlablestartidg prddisots.

conditions, preferably in the presence of an organic base such as
triethylamne or 10 simlar. The conpound of forrmula (VI) nmay obtai ned

fromthe corregpoiyj I erd yat i VL), - - 2)p

Y2 0 (M) 15 by rrgé%u@?n%&ﬁ%%ﬁ‘éﬁd‘gﬂhtbgepr}éﬁ?@t 't“k%”%ﬁ%?'éﬁa%%%@tgﬁ%‘ﬁéé i on.
various procedures involving the components of the general formula A, B and C as
follows.

A= (Y)p—— (X)o—— (Ar2), — Y2 (¥3)y— z (CO,R")(COR™)

__h'l__
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 (l) 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 aiso concerned with

the use of a compound of formuia (1)



The conmpound of forrmula (VI1) is commercially avail able or may be obtai ned
by applying or adapting any known nethods or those described in the

exanpl es wo 20@h43i4m t he desired conpound of fornula (VI prrfismosessaid abl e
starting products. 20 The conpound of formula (1V) nmay be obtained froma
compound of formula (VII1): HO(Y3')qg- Z (CRR') (COR'') (VIII) under

oxi di zing conditions with a chrom um oxi #e derivative such as Jones 25
reagent and pyridini um chlorochromate, activated di methyl sul foxide reagents
such as S\/ﬁrq__angi{ ffatt SOdI um or cal cium hypochlorite, sodium

peri odate Wit Phent uftsart, @6 ampe¥aramgaVate( %@tasw(@r@ R")(COR™)
per manganate, in an inert sol vent such as di chl oponet hane, acet dne,
acetonitrile, an al kane preferably WO 2006/ 043149 PCT/ | B2005/ 003113 25
cycl ohexane, hexane and heptane, an este ) preferably ethyl acetate and

i sopropyl wagareie, or a mxture of these. The conpound of fornula (VIII)
is comercially available or may be obtained by applying or adapting any
known net hods OrArf'H@%eSGé%aﬁBédqrd*Qtﬁ@aéweger@thlonaI& sihsdituted thy desito ed
corrpoung kcﬂ; (r% (VIT'1) fromavail able starting products. O course, the
conpounds % P l\é'sent invention can also be obtained in various
procedur es i nvethersig, &eh Rofmﬂﬂ@dﬂtcﬁ diﬁerbhﬁlsgé’éléétéb ffd?ﬁ'?hé? Eraidin R&.@S
fol lows. Art® (YD) . (XN (AA2)P - Y2 - N (Y3)a- R 10 A
B C The amﬂﬁomﬁ%tpﬁﬁloﬁénﬁd&ﬂ af\ligdr toéﬂkyéon@blneﬁ()@ (e *FCEJ@NRKBSOr

the  stops may-Heh POAIREER N0k, PN RE AR Ao MBS OTR R Rey "o g
l'i ke 15 nucSQAbdyl)B; c di splacenment or reductive am nation or use of

recursors |ike,
P ?8 wherelnnlk'y 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;

*lisO,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(0)I-;

*misQor1;

» 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 heteroaryi ring ;

«pisOor1;



functionality, etc. The synthesis may also be carried out in one pot as a
mul ti conponent reaction. According to a further object, the present o

i nvent i onwooed@s4goncerned with 20 pharmaceutical conmpogiiB2e05803emTPri si ng
a conpound of formula (1) together with a pharmaceutically acceptable

exci pient or carrier. According to a stig further object, the present
invention is also concerned with the us® of a compound of formula (1) for
the preparation of a nedicanment for the 25 treatnment and/or prevention of

tissue graft andior rdjrassmbs i -AIRHCEdiR ot alP 5B Ruted By oh B Mbre R as
d% e p he

di sorders. According to a still further ect’, res nventionTs
al so concerd@figedi @hove,hengs eopdionally ocqgroprisingf oher ool moré) uMEtARAIBARY 3 bA9

A Y 1) ~ (A 2 N (Y3)g-.Z (COZR") (COR"")
R (1) whdRRr o] didior gtk bhpsan b die asahii celisid ot keI
subst i t ut edAlyni-UP-CA=NS, 5 -R=@HUP(EH=NMBEr ei.o.NSBRD, R.cldsnt i cal=@)o.,
different, is selected fromthe group consisting in Hal ogen’ atom
per hal o§enc&(FRYINR7N RNAN-, -m)kykl, . IC]-I ICOC];? N CGgleRme - AlAlkile;lyHﬁl :
- - ’ - - NR7 - r - Ar - - ,
- gﬁd( ;Iy:(y:_?li’: ng' é%leﬁe&‘? %dwer{aéﬂi{ | ¥af —&%/C&qef'ks&r g —AYky! €haBethe r om
the group cooihlkyi @ga|k£l bdihg optisivally SDBERAKYY onerdt mordRKW d&fled ahqve,
Heteroaryl; wherein A kyl, CycloalKyl, and/or” Aryl is(are) optionally
subst i t ut e@NEyoRSieaalY cABIPESINGeane eaimare Wnsatwrtion(sHairduderoatdrogs) and/or a

i o't ney s ofn o8 B Rl Eoutnd “AREHORR SRR SR €

10 -CH=N-O-, -O-N=CH-, -C(=0)-, -C(=0)0-, -C(=0)(NR7)-, -N=N-, -S(O)I-, such as
-Alkenyl-Alkyl, -Alkynyl-Alkyl, -CH=N-Alkyl, -N=CH-Alkyl, -CH=N-O-Alyl, -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 optionally 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)0-,
-C(=0)(NR7)-, -N=N-, -S(O)I-;

»qisQor1;

20 ~ Z represents a —Cycloalkyl< group, an -Heterocyclic<, an -Aryl<,
-Heteroaryl< group or a ~CH<, —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 ;

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, -NR7ORS, -NR7R8, natural or synthetic
amino acids, wherein R7 and R8 are defined as above;



l'isO, lor2 Y1l represents an -Alkyl- chain, optionally substituted by one
or nore R as defined above, and optionally conprising one or nore
unsat ur atwonpe)o4and/ or heteroaton(s) and/or a resi due ebevaemofonoma he

group consisting in -A kenyl-, 20 -A kynyl-, -CH=N, -N=CH, -CH=NO,
-ON=CH, -C(=0-, -C(=O(OR7)-, -C(=O(NR7)-, -N=N-, -S(0)1-; msOor1;
X represents a het eroatom  ni sOor 1; -Ar2- represents an -Aryl- group
optionally substituted by one or nor group as defined above or wherein

2 RI nmay forlmtogether with the atons to which they are attached a fused
cyclic, aryl or heteroaryl ri n I sQor 1 2006/,04314 /1 B20 03113
27 -Y2- repr@%gnte’é1 R -fafyege ngﬁmgdw\ﬁﬁ? FP( EL@ng‘FE%%y BY° %ﬁ%C ¥ nor e
R as def r{? gv%xalfé‘qn‘?gﬁ'\'o harY b rHérrlb(?r‘»Wg gRIIB, OincliRNrgy UNERIrUMAtdcRN(S)
or heter ato s) and/or a residue chosen fronithe group consisting in
-é(lkg)n}c/}l denvamvleysnyl -CH=N-, -N=CH, -CH=N-O, -O N=CH, C( =0) -
(NR7), -N=N- OJl- . -R repr ents dro n ato
or a -Cycl oal R?I‘Neﬁ)a%welrﬁ’l%ﬂt“’m%?ré’a% éed'%%ﬁﬁaﬁﬁgmeirﬂc%h'me g(%res "
opti onal | Yhe?HQﬁtf#ée“fo‘?H\sbé(nd)PﬁaRﬁaé@Hf%aﬁi/ %%c@ﬁéb@@hl%b%yﬁrate@nﬁolwﬁe'somﬁi ly
conprising one'or nore unsaturation or heteroaton(s) and/or a residue
chosen frepterdie group consisting in -AI kenyl -, -Alkynyl-, -CH=N-, -N=CH,

:SL Sc hCI;:N_ O Al kB’rNP: Rrgwra%mo&gwp&pgzﬁnt forc%@%l%q |7c rculﬁg@#ww&gﬂgé in

- GHEN-O- Hhurbls aﬁbhvlln the%e@thé#é@yl -C(=0 O Al kyl ,
-C(= O)(NA%@(JRIE % , - kyI -Y3- represents an -Al kyl -
chai n, opmcoomlmg/ stobsautpteéerrw oa&pe@t neveh Rmaedicament is  suitable  as

10 immunosuppressive agent. More preferably, such medicament is particularly
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 pétient 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

RECTIFIED SHEET (RULE 91) ISA/EP



15 defi ned above, and optionally conprising one or nore unsaturation(s) or
het eroaton(s) and/or a residue chosen fromthe group consisting in -A ken-,
- Al kynyl -wo-20idaN8149- N=CH-, -CH=EN-O-, -0-N=CH, -C(=0)-, reCBtipEN03113

-C(=O (NR7)-, -N=N-, -S(O1Il-; qis 0 or 1; 20 Z represents a -Cycloal kyl <
group, an -Heterocyclic<, an -Aryl<, -Heteroaryl< group or a -CH,

-C(al kyl )< group, or R and Z formtoget2 er with the N atomto which they
are attached a Heterocyclic or Heteroaryl group; wherein (CO2R') and

(COR'") can be, aft . . i - R
Fepresent oTERyaPoGaRPLe bt FiERAETG 1R EREMECABLAE BFa BhMng, SRt
one or norgyBnién d6fa nedieabay ehe atebdodreokal Preferablyy issichgmettreodsr arraso
unsat uration(s) represents -CH

' . -R" 1 < , -QAlkyl, H -NR70R8, -NR7RS8,
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o roul ati ngRlsh T30S A PIREBRCGAIE IPihe aredtP Ry aent! by R ey S0t
Accor di ng tlniealtestse phgsicalspentinatiarc andrek dieaifamily historyt Hidse agjeats who

I mmunosuppr essi ve agent. More preferably, such nmedicament is particularl
sui tabl e fare B‘H??qq'%fast%ﬁfeaéﬁ'?ﬁﬁbr prevention transplant rejection, Y

f‘ﬁgf : pane dhsRasfRutitAl SHIERLO LM c8RHRYeadily HRIARANbY SrNakdrdIs
diagnostician, as one skilled in the art, by the use of conventional techniques 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 (1), 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 ug/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



rheumatoid arthritis, asthma, pollinosis, psoriasis, nyocarditis, atopic
dermatitis, |ynphocytic |eukem as, |ynphomas, nultiple sclerosis, |upus

er yt henatweusos/ds14onf | ammat ory bowel di seases, di abet es puowhB20s803113

gl onerul onephritis, atherosclerosis, nultiorgan failure, sepsis, pneunonia
as well as disorders related to inpair%g vascul ar integrity, deregul ated
angi ogenesis; nore preferably said nedi“Canent is for treating and/or
preventing tissue graft rejection. 20 According to a still further object,
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substantial interaction wt | receptors. 5 The identification of those
subj ect s whg/lsg ef bndyneeightt Byrway of general guideinge, deit dosee dordhyaass &anged

condi L1 on oy 15 g 0 BT PraAh P S BB L S e
clinical tag sdmiMisteictPbnerfbun dihicdna aBg, amfesan riordiprefehaisty oy 10 hs®
subjects who are in need of such treatnent. )
300 mg, two 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



10 A therapeutically effective amount can be readily determ ned by the
attendi ng diagnostician, as one skilled in the art, by the use of
convent i owel2odeaabnbques and by observing results obt ai red/BRGSVOAEAI OgOUS
circunstances. In determining the therapeutically effective anount, a
nunber of factors are considered by the__attendi ng di agnosti ci an,

I ncl uding, but not limted to: the spec?és of subject; its size, 15 age,
and general health; the specific disease involved; the degree of
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aslm ni st er actives cbinpeunds omdy pea dnaniperated vnioi fast elissalve, heodified-rele@sexpent

of progressi.on

the part! cavaipnegaelaaae, PraReraians: FUS BIToHBYPES: SHFr Fhge” Fuof S daliRgtng
sel ect ed, AnddPrMLIRIoAS ar® brdfBRpRNIAYES. excipient, and its route of
adm ni stration. 5 The conpounds of “the present invention are capable of
bei ng adni ni st Brefeirred farmulatitose irchides pharmeeeuticahecarapasitions tind¥dich mans
a si ngﬁg d88r%p‘3"l]%& hoi‘sthe 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 liguid.

Liquid preparations for administration include sterile aqueous 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-agqueous solvents include alcohols, 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



capabl e of being adm nistered to a patient, and which can be readily

handl ed and packaged, remaining as a physically and chemcally stable unit
dose conpwowex43|t her the active conpound itself, or ®6TAB2005/003113
pharmaceutically acceptabl e conposition, 10 as described hereinafter. As
such, typical daily dose ranges are fro\gz0.0l to 10 ng/ kg of body weight.
By way of general guidance, unit doses r humans range fromO0.1 ng to
1000 ng per day. Preferably the unit dose range is from1 to 500 ngy
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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 dispersed in a polymer or an adhesive.

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

following examples.
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such as sucrose or saccharin;
5 salicylate.
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nutrient replenishers, electrolyte replenishers, such as those based on
Ringer's dextrose, and the like. O her potentially useful parenteral

del i very wpv@mm3fsor these active conpounds include et rglrapmowioesyis acet at e
copol ynmer particles, osnotic punps, inplantable infusion systens, and

| i posones. 5 Alternative nodes of adm nistration include fornulations for

i nhal ati on, which include such neans a§4dry powder, aerosol, or drops.
They may be aqueous solutions containing, for exanple,

pol yoxyet hyl ene-9-1auryl ether, glycocholate and deoxycholate, or oily
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GENERAL EXPERIMENT PROCEDURE

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

Step |
Scheme:

al
[><coza
————
COEt
cl

10 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 pericd of 15 min. The reaction mixture is heated under reflux for 5 h, cooled

15 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

20  get diethyl ester of cyclopent-3-ene-1,1-dicarboxylic acid.
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Step Il
Scheme:
COEt CO,Et
E><Coza 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 agueous
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) fo get 3-hydroxy-
cyclopentane-1,1-dicarboxylic acid diethyl ester.

Step i
20  Scheme:
/l:><coza %coza
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 (5 mL) and concentrated under reduced pressure. Water
is added to the residue and extracted with ethyl acetate (2x30 mL). Combined



0cO2H R H RL COBS jl: NH3ICCOOH R R3 R4 27 HI9C9 HH H H OH 402.3 WO
2006/ 043149 PCT/1B2005/ 003113 35 28 H 19CO0 O HH H OH 454.2 & 452.3 29
H17C8 H Hvbl2bbei3388. 3 30 H21 C10 HH H H OH 416.3 3lpdriaBtiosmessi13H H H F
OH 454.3 Ph GENERAL EXPERI MENT PROCEDURE 5 A - Preparation of

3- oxocycl opent ane- 1, 1-di carboxylic acid c}i ethyl ester Step | Schene: C

C02 Et COP C 10 A solution of diet hyI3 mal onate (34.59 g, 0.216 nole) in
THE (100 nmL) is added to a solution of sodium hydride (60%wWw, 21.6 g,

0.54 I ' 3 i S .
Ci o 1,”2_ §|) gm]%n}gg&récgtg%ﬁée@(afgga%m B &nd 8rib§BVEAamRtibus 8bditin $Aphdteh.
Removal of solvent under reduced pressure yields diethyl ester of 3-oxo-

cyclopentane-1,1-dicarboxylic acid.

5 B - Preparation of 3-bromo-5-methoxy-4-octyloxybenzylamine

Step-|
Scheme:

CHO HO

[
MeO Br MeQ Br

H

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 Na2S04. Removal of ethyl acetate gives light brown viscous liquid which is
purified by column chromatography (silica gel 230-400 mesh, n-hexane-ethyl
acetate, 92:8) to get 3-bromo-5-methoxy-4-octyloxybenzaldehyde.

20  Step-ll:

Scheme:
HO H,OH

MeO Br MeO Br
SN P ey O NS
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



g, 0.216 nole) in THE (100 n) is added dropwi se to the reaction m Xxture at
750C over a period of 15 mn. The reaction mxture is heated under refl ux
for 5 h, woeb@mh4ifot 0 roomtenperature and quenched wi t lrcoaBmns/(E137L) .
After renoval of solvent the residue obtained is extracted with ethyl
acetate (2 x 100 niL), conbined organic tracts are washed with brine and
dried over anhydrous sodi um sul phate. T crude product obtai ned upon

sol vent renoval under reduced pressure is purified by colum

chromat ography (silica I 4 S I y 28 O0Wi
20 get diet I eXRCHHMy¢ g%}%ﬁZ g%%n’?’%rﬁgngdq&ln éi é@fggsyﬁfc agg?ggra\/\%e& bitho
é%gg 033'&4313(:5?&?{0%’&% g?ﬁé Q@lesll Bwl_t).gghe Sbamindddsgmrce' laye@Oar: @agked vittowataro
cycl opent-3-ene-1, 1-djca li id di
(15, "0 "olots o ooyl Rl et
: g, 1.BLa ;
Sti 71 od f orRaGoKf R ehleRt fifips Sromb g ook o R et on
m xtures(yel l ow ppt. disappears) continued stirring for 30 mnutes. The
reaction mxture is cooled to -50C and a 10 solution of sodium hydroxide
(4.24 g, irSteR-IlL water) and sodi um borohydride (4.27 g, 0.112 mole) is

added. The é@fegé%pn mxture is stirred for 1.25 h and filtered through
celite. The ic layer is separated fromthe filtrate and the aqueous

layer is extracted withvethyl acetatert 230 ni). Conbi pett: organic layers
are washed with bri and dri ed over™gnhydrous ;sodi upissul phate. Sol vent is
renoved 15 under re pressure,, resi due i,Sq tdied by colum

chr omat ogr aphy (“éelol iocw- 400 nmesh,._h<hexane: et hyl_-acetate 1:1) to
ggt Sghggroxy- cycl.opent ane-1, 1-di car boxyl ic acid diethyl ester. Step Il
! Triethylamine (8.0 mL, 0.0578 mole) is added to a dichloromethane solution
10 (40mL) of 3-bromo-5-methoxy-4-octyloxybenzylalcohol (4.98 g, 0.0144 mole).
Reaction mixture is cooled to 00 to -50 C and methanesulphonyl chioride (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. Removal 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 column

25  chromatography (silica get 230-400 mesh, methanol: ethyl acetate; 20:80) to obtain

the desired 3-bromo-5-methoxy-4-octyloxybenzylamine.
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Step-1 Scheme: CHO

HO MO Br MeO EExa id[ 10 I-Todooctane Cdndhdind O- 051 nole) is added to a
solution of 5-bfonovani]llin (10,0 g, 0.043 mole) in DVE (50 m) At room
tenperature. Potassiumpcarbonate (9.55 g, 7.069 nmole) is added ahd the
reaction mxture is heated at 1200C f ork'4 action mxture |s
concentrated ungder vacuum water (50 niL) 1 dded“to the residue|and
extracted with ethyl acetate (3x30 nlL). rThefCorbi ned organic |ayers 15 are
washed with water (1x20; nL) followed by brigge solution (1x25 nL) and dried
over Na2SO4. Rempval of| ethyl acetate gives Iight brown viscous |jquid
which is purified by cplumR chr omaRadgraphyR2si | | caRgel |230-R%H0 nesh,
n- hexane- et hyl (acetate—928)-to—-¢get
3- br ono- 5- net ho y-44 oct yl%ﬁﬁ%QZ al dayde. H H H

5 H17C80 OMe H H H
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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 0

/©/\/\/ \©\/NH2
MeO
16 cl 0
MeO




20 Step-11: Scheme: HOH2OH \ I \ MO Br MeO Br 0 O Sodi um bor ohydri de
(0.27 g, 0.0073 nole) is added in portions to a stirred THE (30 nl)

sol uti on wb 28edmse- 5- net hoxy- 4- oct yl oxybenzal dehyde (5pgyr/iB200446110! €) at
25 room tenperature and stirred for 45 mn. The reaction mxture is
concentrated WO 2006/ 043149 PCT/ |1 B2005/00g113 38 under vacuum water (20
m.) is added to the residue and extracted with dichloronethane (3x25 m).
The conbi ned organic |ayers are washed with water (1x15 nmL) foll owed by
brine sol ut i(p.rpr@&éﬂéiidﬁtdf@ﬁ@ﬁ')y]ﬁérwlapMﬁé anhydrous Na2SO4. Renoval of

sol vent furnishes 3-brono-5-mnet hoxy-4-octyl oxyphenyl net hanol. 5 Step-I11
Schene: OH Qe I}/E NH2 MeOi / Br MO Br MO Br O Triethylamne (8.0 mi,
0. 0578 nol e) R 'added to a dichl oromet hane sol ution 10 (40 L) of

3- br ono- 5- m:é hlcéﬁ,zv]e-A- oct yl oxybenzyl al cohol (4.98 g, 0.0144 nole). Reaction
m xture is 638 ed”to 00 to -50 C and net hanesul phonyl chloride (3.4 ni,

0.0433 nole) is added dropw se ang #rred for 10 m nutes -50 C,
followed by stirring at_roomtenpeyat ure—for 3 i m xture is
guenched with water 7 (15 ) ~unyger~i ce cold condition and aqueous | ayer is

extractedl with 15 dichl oromethane (3x25 ni). The conbi ned di chl oronet hane
'ma}’§” > o }‘@%‘P@&s,enra‘ﬁ‘et@o"vﬂtﬂs 4deR%rBhiseob! £46868Y oPR L@ refdsheA)Adha#0
1-one (10 g, 0.033 mole) in TFA (20 mL) stirred at room temperature. The mixture
is then heated under reflux for 4.5 h. The reaction mixture is cooled and
concentrated under reduced pressure. The resulting residue is purified by column
10 chromatography (silica gel 230-400 mesh, n-hexane:ethy! acetate 95:5) to get
1-bromo-4-nonylbenzene.

Ref: J. Org. Chem. 38, 2675 (1973)

Step I
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-nonylbenzene (6.5 g, 0.0229 mole) in THF (40 mL) with vigorous stirring
20 at 685 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
HCI (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 Na2SO4. Removal

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



anhydrous Na2SO4. Renoval of dichl oromet hane furnishes crude 3-brono-5-

nmet hoxy- 4- oct yl oxybenzyl nesylate. 20 Crude

3- br ono- Swoebéwmyrd- oct yl oxybenzyl nesyl ate i s di ssol vedcirngres/oasned (10
m.) and cooled to 00 to -50 C. Methanolic amonia (-100 nL) is added to the
cool ed reaction mxture and stirred for 4210 mn, followed by stirring at
room tenperature for 18 h. Excess ammonia is renpved and reaction mxture
is concentrated under vacuum The crude material is purified by colum 25

chr omat ogr ggiipa (gell iZ30-480 AREHh400-Heahe:otinyl haetate edbys) atoetgate 4-2NYO) to
obtain the desired 3-brono-5-nethoxy-4-octyl oxybenzyl am ne. WD 2006/ 043149
PCT/ | B2005be02aldshyd® The fol | owi ng benzyl ani nes were al so prepared using
procedure anal ogous to the one described above: Exanple Conmpound R2 Rl
NH2 11 RRBRA RRLRR RBR4 4 HLTCBO HHHH 5 H17C80 O HH H 6 HIC40
Ok HHH SfegiIBC60 O\ HH H 9 HL7C80 Ove HH Me 10 H17C80 G H H Owe
11 H19CO0 HHHH 13 H19C90 OV HH H 14 H19CO0 O HHH 15/ NH2

5 Scheme:

CHO OH
/\/\/\/\/O/

Sodium borohydride (0.847 g. 0.022 mole) is added portionwise to a solution of
4-nonylbenzaldehyde (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 (Na2S0O4). Removal of solvent furnishes 4-nonyl-

phenyimethanol.

15 SteplV

Scheme:

/V\/\/\/©/\ /\/\/\/\/©/\NH2
OH .
——— -

Methane sulphonyl chloride (1.9 g., 0.016 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



MeO 16 C NH2 MO 5 WO 2006/043149 PCT/1B2005/003113 40 C Preparation
of 4-nonyl benzylamne Step | Schene: Br Br \ | ~ 5 Triethylsilane (20
m.) is aosedoewmapwwse to a sol ution of 1-(4-bronophenyl poonsrosdesemse (10 g,
0.033 nole) in TFA (20 nL) stirred at roomtenperature. The m xture is

t hen heated under reflux for 4.5 h. The 45eaction m xture is cool ed and
concentrated under reduced pressure. The“resulting residue is purified by
colum 10 chronmat ography (silica gel 230-400 nesh, n-hexane:ethyl acetate
95:5) to geésidde - RF %ﬁ'ﬂ?'rfiéd”%Wdéﬁﬂﬁﬁ“@hroﬁ@étbgrbph?f Qsili@e?él 3B0-260 Smiesh 7 3)
Step Il 15 Schene: Br GHO To a heterogeneous solution of magnesium (0. 771
g, 0.032 nohethamnel.etyiacetate 30)70) tmgetr4-npnylbgezylaminssphere are added few
crystal s of.iqdjne ol lgwed by 5 mi,of 1-hronn-4-no e 6 ,

0. 226 ot dfeitIcHips PROIET RS KrP gisp arePalel TG PASRYLRE AAERSo o dng

i nitiationgek@edeibdviae sol ution of 1-brono-4-nonyl benzene is added

dropwi se to the reaction m xture and heated under reflux for I h. The
reactioh mixture is cooled to 0 to -50C, a solution of THE and DVF (15 nL

*3.5n) is Example Compound
R2
R1
NH,
R R3
R4
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 ethyl ester

Step |

10  Scheme:

/Q<C02Et /E><COOH
———e—
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 refiux for 1.5 h. It is then concentrated under reduced pressure and
the residue is quenched with water (10 mL). The agueous layer after washing with
ethyl acetate (1x10 mL) is acidified to pH ~2 by dropwise addition of dil. HCI. 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  hydroxycyclopentane-1,1-dicarboxylic acid ethyl ester.



added and stirred at roomtenperature for 3 h. The reaction is quenched
with 6N HC (50 nL) at 0 to -50C and extracted with ethyl acetate (2x40
nmL) . Conbwoedosazawgani ¢ | ayers are washed with brine (PxihBriodomats dri ed
over Na2SO4. Renoval of solvent gives crude viscous liquid which is
purified by col um chromat ography WO 200qg043149 PCT/ 1 B2005/ 003113 41
(silica gel 230-400 nesh, n-hexane:ethyl ‘acetate 95:5) to get 4-nonyl -
benzal dehyde. Step I | | 5 Schene: CHO 14 OH 14 Sodi um bor ohydri de (0.847
g. 0.022 nole) is added portionwi se to a solution of 4-nonyl benzal dehyde
(2.6 g, 0.011 nole) in nethanol (30 m-) over a period of 15 mn at room
t enper at ureStaplif urther allowed to stir for 2 h. The reaction is 10
concentratas nder reduced pressure, quenched with water (10 nmL) and
extract ed €0€hyl acetate (3x30 nl). Conbined organic extracts are
washed with brine (1x15 Qg?QJ‘Ed (Na2S™4). Re I | vent

furni shes 4-nonyl - phenyl 2715 Step 1Y Sche , Met hane

sul phonyl chloride (1.9 g . qﬁnole) i s added i €obg: 2 sol ution of
4- nonyl phenyl met hanol H92. 6 g., 02011 nole) and tQethyl amne (2.24 g.,

R e e
extract ed %@g%n&ﬁ?ﬁ*ﬂgicakt)@gféloma)@idr@ﬂypéaéﬁ'(03.8@ftor.@@zo hrfoleeinhasbtand Mo

brine (1x15 drie . Renoval of solvent furnished crude
mesyl at ed pmiduatt 102%50Co The snixtesy [iatsticredr atd ceam ntempenaiure famdohours (B® ni )

is added and al.lowed . to stir .af r.pomtenperature fQr_overni | i's
renoved undERAHR LTIXIULE, ! Hréeant %@B/Wﬁ%@(@bl 5}803’/‘%0@?@%“%0 uhget
reduced pressure. Water is added to the residue and extracted with ethyl acetate
10 (3x10 mL). Combined organic extracts 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:

0
CO,H F
- N/\K
CO,Et H F
o 2 o) COEt 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-trifluoroethylamine hydrochloride (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



42 residue is purified by colum chromatography (silica gel 230-400 nesh,
nmet hanol : ethyl acetate 30:70) to get 4-nonyl benzylam ne. The follow ng
benzyl amwvoesoenasgaoal so prepared using procedure anal ogegs/Bmos/bheEs113

descri bed above: 5 Exanple Conmpound R2 RL N2 R)#R3 RA RRLRR RB R4 1
H17CB HHHH 12 H21Cl10 HH H H D Prepaﬁation of

3- oxocycl opent ane-1, 1-di carboxylic acid ethyl ester Step |I 10 Schene:

COOEt COOH HO COCEt HO COOEt To a stirred solution of

3- hydr oxycyg,ipRasR8 Qrdshbddivith Stéd saiuth Bicairboriatessatutior( an65drgad Bv&037
mole) in ethanol (7 nlL), a solution of sodi um hydroxide (0.162 g, 0040

mol e) in wagehydrausspdium adabateaRaraeral f sokeat upder rﬁ%m?éa!tf?%ﬂerﬁ'%!%@e 15

is heated und t

pressur o andecoys T wiBh & Bulied dy SeblFRREBGIAT (e hel SSHRP, .
after washi pasW tHexaRé Q}Hyl aé?c%tatbe 1A &P get) smoacam Liteifludoefitylcazbayoyl)-
dropwi se addition of dil Is then extracted with ethyl acetate

(3x15 nij. wmeféaneqegmwdﬁchtd@evlsesa% washed with brine and dried over
sodi um sul phate. Renoval of solvent furnishes 3- 20
hydr oxycycl opent ane- 1, 1-di carboxylic acid ethyl ester.

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

10 acid diethyl ester

Scheme:

COOEt
COOEt
/©/\ ril COOEt
CQH 19

C.Hig

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 mole). The reaction mixture is cooled to 5-100C and methy! iodide
(0.075 mL, 0.0012 mole) is added. The reaction mixture is brought to room
temperature and stired for 4 hours. It is then concentrated undef reduced
pressure, quenched with water (5 mi) and extracted 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 diethy! ester.



WO 2006/ 043149 PCT/ |1 B2005/ 003113 43 Step Il Schene: CO2H COOH HO CO2Et O
COCEt 5 Jone's Reagent (11.88 m-) is added dropw se to a solution of

3- hydr oxywoeyedmapaat ane- 1, 1- di car boxyl ic acid et hyl estecT{f208s5/00318 0040
nole) in acetone (10 m-) at 10-150C. The mi xture is stirred at room
tenperature for 4 hours. The reaction nmyxture is treated with isopropanol
(10 nm.) and concentrated under reduced pressure. Water is added to the
resi due and extracted with ethyl acetate 10 (3x10 nlL). Conbi ned organic
extracts ar@. Resgzedtion bh24-aminend-2dynyd)2 onethylnsaitnyid aoidsdisthyl estesul phat e.
Renoval of solvent under reduced pressure yields 3-

oxo-cycl opentane- 1, 1-di carboxylic acid ethyl ester. E Preparation of

3- ox0-1- (2,9tep-lt ri f | uor oet hyl car banoyl )cycl opent anecar boxylic 15 acid

ethyl ester Scheme: 0 CO2HF COt HF O2E 0 COP F [Isobutyl

chl or of or rra%gqe(ra 49 nmL, 0.00378 nole) is added to a solution of 3-o0xo-

cycl opent a , 1=di carboxylic acid ethyl ester (0.75 g, 0.00375 nole) and N
20 net hyl -nmorpholine (0.62 nL., 0.0056 nole) in tetrahydrofuran (10 m-) at
-10 to -150 C tenperature. Stir theQ@@Eti on m xt 0 toogEoC for 1
h, triethyl amne/'(m, QQ ol e) —and2,12Q2-tri fl uorget hyl am ne
hydr ochl ori de (U 51 g, 0. 08877 %ol e added. The reactio jxture is
slowy bBrought to room terrperature g*tirred at roomtenp pﬁ re for 1.5

h. It is then quenched with 25 wate m - % and extracted with ethyl
acet at e (ZXBgtaﬁﬁlym tgghbutﬁélgleo@ahgs 0. 55 mole) is added to a stirred solution of

diethyl methylmalonate (11.0 mL, 0.064 mole) in N,N-dimethyiformamide (40 mL)
at room temperature. The reaction mixture is heated at 900 C for one 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) foliowed by brine
solution (1x20 mL) and dried over anhydrous Na2SO4. 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:

— COOEt —

= COOEt
HO — > HN

2
COOEt COOE

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.
Methanesulphonyi chloride (1.61 mL, 0.02 mole) is added dropwise to the ice

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



WO 2006/ 043149 PCT/ 1 B2005/ 003113 44 extracts are washed with saturated
sodi um bi carbonate sol ution and dried over anhydrous sodi um sul phat e.
Renoval okogodemasisounder reduced pressure yields a vi secwaBtdosiwsaianhi ch is
purified by colum chromatography (silica gel 230-400 nesh, hexane: et hyl
acetate 1:1) to get 3-oxo-1-(2,2,2-triflugroethylcarbamyl)- 5

cycl opent anecar boxylic acid ethyl ester. E Preparati on of

3-[ net hyl - (4- nonyl benzyl ) am no] - cycl opent ane- 1, 1-di carboxylic 10 acid

di et hyl est e t
orto) To o ﬁl?%gd%gfﬁﬁhg{é s GOBRthAY GAREvafer UhdBPGEE oaiB conditicn Hrsl

3 (4- nony| baqugousrayey iy extegnied avit dichlomraathepgy The cemkined dighlorgmethang, ¢

g, 0.0013 1
0 0 0017 novels s HehER Sy kel (5L RIBRRETEY BRETIREETNE add A e
(0.075 i, Qi8918vam! hytfoueddediunt hsulpkatet | Remoivat wfe dichldomediane givesom

terrperature and stirred for 4 hours. It is then concentrated under reduced
pressureS qam&ylﬁ@ldw{lvaie\ﬁét%\ﬂs(?@lsrﬂ'qu'@nd extracted with ethyl acetate (2x5

over sodi u%y&ﬁ?@#gpg& ﬁ%ﬁ%?gﬁyé‘@W%tﬁ%ﬁ& aHd H%tﬁéﬁb?lc%moﬁﬁé & added N9

sol ve Ives a viscous li1quid which is

purified by gpaeti¥a coldicondition Redstionsmixtee |ges|t|rré6(ie|40)3 hrekstoome témperature.
acet at e: hexane 1:4) to get

25 E et hy hyl - (Exn;g‘i%ﬁ/Bﬁgmfvﬂ)@fﬁM@Y%éP@ﬁ%ﬁ‘t’%’i‘emﬁd‘ired? CaPesyRted undes Vacdimy
2- (4-ani nob&?‘g %ﬁ@ﬁ %ngtgl[ hyI n;grff%%!?c g ééigg tfb@@z;fﬁgﬁ@r%t Lc?lumn (ethyl
10  acetate:methanol, 80:20) which gives 2-(4- ammobut 2—yny|) -2- methylmalonlc 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 mL) 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
brought 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.



Scheme: COOEt COCEt HO O + H3C~ -~ HO 5 COOEt COCEt

Pot assi umtert-butoxide (6.17 g, 0.055 nole) is added to a stirred solution
of di et hyb 20®¥dayisoml onate (11.0 nlL, 0.064 nole) in N, Nedirmetdoybdserarani de
(40 nmL) at roomtenperature. The reaction mxture is heated at 900 C for
one hour, cooled to roomtenperature ang, a sol ution of
4-chloro-but-2-yn-1-ol (4.80 g, 0.045 nole) 10 in N, N-di nethyl formam de (10
m-) is added and stirred for 2 hours at room tenperature. Reaction

m xture is quenen dstwetdhsamhsﬁ of CRE68 Ibaheglamistyclupentanedntrdagrimxytc
| ayer is extract eg h ethyl acet gfe 3x25ﬂ ye Iagorrbl ned g}?%a
i

Imay;ar s Srg amtﬁhm&hy\h estewg@ 8rg(@>0908nmp|ef)dﬂl€6hé'aplb§8 Biin@ SRR 1%
an rred qver r 2
col our | ess HdEdde (9 ﬁa Qﬁﬁ@%‘%@cﬁ@ ‘F}g{égcsgby C§F%@%édc§?§&n§?§8§q§8@§uﬁ-
hexane: et hyfpAGghlch nﬁﬁu?e‘s).s il \ided-residX sy Ut ZFys yrepetiormenikiyreTs oni ¢
acid diethyl ester. Step-| 20 Schene: COOEt 2t

go(ogt ) gru atdngeatrated Qrmesaeduceobpmurﬁ)aaql the r%a@% ig &USF‘%‘%‘M BI W% 7

- (4- hydr ox hyl
0. 0173 nol éX\QEyL”m adifeees BRI E@aﬁ%‘ﬁ%ﬁ?“ﬂﬁ%@ﬁ“ﬁ 6%%@6“'“0?9" 6. 02
mol e) is adgdediHdhogMcentratedtiirtier ¢edddedcpralssare( Gﬁe%sﬁperlew'ﬂeﬁ byicetume
foll owed by stirring at roomtenperature for 2006/ Q431

PCT] | 52005/cﬂuem:asog£arahm$1maegel R G0 mest, mable V\an atisndleny asetate
under ice t
i chl o onet 40! Trfie! 4 XisRYbe AT ARSI A Benishe et B s e e

10  as a white solid.
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 solution 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. 1t
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
HCI salt.

13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)
14.68 (q); 23.30 (t); 29.39 (t); 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.



| ayers are washed with water (1x15 nlL) followed by brine (1x15 nL) and

finally dried over anhydrous sodi um sul phate.

gi ves

di ssol ved i n net hanol

condi ti on.

Excess ammonia i s renoved and reacti OQ

vacuum

col um (et hyl

10

The crude materi al

acet at e:

is purifie
met hano

]

80: 20) whi ch gives
2- (4-am nobut - 2-ynyl ) - 2- nethylnalonic acid diethyl

13

Renoval

h at

of di chl or onet hane

under

ice cold

roomtenperature.

m xture is concentrated under
by passing through silica gel

ester.

5 woybcalgiqderi vate as a viscous |iquid. Mesyl at edTaBtdovedsinye is
and net hanolic ammonia i s added
Reaction m xture is stirred for

Exanples 1 and 2

15 3-(4-Cctylbenzyl ami no)cycl apent ane-1_1-di carboxylic acid-hydrochloride
and 3-(4- odt EXbénzyl ami no) cycl open€ameornd - di carboxylic acid SEESE& er
To a stirred sol ytion of 4-octyl benzgl am n 0c&8 g, 0.00242 mole) in
di chl oronet hane (|20 m -) and met kan ? ol ution of
3- oxocycl opgnt ang- - 1, 1-di car boxyl iid die % ester (0.55 g, 0.00241
nol e) in dighlorgnmethane (5 20 myg” ~g added at roon1tenperature. The
reaction m xture |s cooled to 5- 100Q4and sodlun1cyanoborohydr|de (0.530 g,
0. 0084 nol e)Hs—addeg,—F et Xttty TS ugitt— & T ature
and is allovwed tq sti ;ﬁerJgﬁ1 nd% tjur or Wﬁx The lFérgseacﬁion m xtyre
i's concentrdteq UNgpf7dgducedy prées e landHt he| regf due | ©H quencBegl5w th
water (10 ml). It/ is extrlacted in ethvl acetate (2x20lm)_ G
organi ¢ | ayer s2arle HEG&d wi th bri nél ( 1x10HnL) anbidrledoﬁier sodium
sul phate. Rempval—of—_selvent—gives—pa-segus—Hot el s puL i £i,ed by
col um chronagogr 1%ngili gel 580-400 nmesh, ﬁ%bile se 3904
n- hexane: et Nyt 7 adenfF@s0’f 3) H 0 Jet H OH 3925
3-(4-octyl benzyl dm no) cyc| opentane-1.1-|/di carbokylic acid diethyl ester | as
a col ourl esg vbsdod$7C8Qui dOMED 20061 04314H PCT/IBQOOS/068113 47 To a
stirred sol ytignijof3-(A-pctyl-berzyanrhne)eyelppentane——Irdiearhoxyic
acid diethyl e@tdr 4§)g, MR 14 " e)jin ethanoff(8 anﬁ*a solgg$é gf
sodi um 7 |H13C60 | OMe | H H H OH 394.3
8 | H17C80 Br H H OMe OH 502.5 &
500.4
9 | H17C80 | OMe Me OH 436.5
10 | H17C80 Cl H OMe OH 457.4 &
4555
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




hydroxi de (0.081 g, 0.0020 nole) in water (8 nL) is added at room
tenperature. The reaction mxture is heated under reflux for 1 h. The
reacti on woxbew®sis® 5 concentrated under reduced pressupeTaBghos/esi1resi due
is quenched with water (7 nl). The aqueous solution is neutralised to pH 6
by dropwi se addition of dil. HO. It js then concentrated under reduced
pressure. The residue is purified by colum chronmatography (silica gel
230- 400 nesh, nobile phase nethanol :ethyl acetate 30:70) to get

3-(4-octyl benzyl ani no) cycl opent ane-1,1-di carboxylic acid ethyl ester 10 as
a white soli asttrred—sotutTo +
3-(4-octyl benﬁf:lm no) cycl opent ane- ? hﬂpc? I'carboxylic acid ethy MSQ%%Ir ) (0.6
g, 0.0014 no[ejsin ethanol (6 m_) a soI ution of sodium hydrpxi 442.60. 17 g,

0.0044 nole)|in ter (6 nm) dded g oomterrperature The reactiopn
m xture i s heated under refI or 5 re ctlon m xture |s 15
concentrated under reducg sure and \.. e ¢(§Hquenched w th water
(2 m). The aquepus soI utlon is acidified to p %y dropwi se addition of
dil. HOl. It| is fthen extracted with tetrahydrof ufaf®>x10 m) Conbin
organi c | ayefsi@arle washed with brine (1x10 nl) and dried ovel &fBydéous
sodi um sul phat e. |Renoval cKf solx yndes r educed pressure g| ved76#i cky
solid (0.2 g}) which is was W th 205x10 m.) to get
3- (4- octyl benzyl ami no) cygt@PeAt ane- |, 1- divedrbo egHd HCl|salt. 13 C
NVR: ( TFA+CDCl 3; (100. 61 MHz; ppm 14. 68 (q); 23. &%F;, 29. 39 (t)' 29. 88
25

(t); 30.00 ()30 05 (t): 3187 (t); 32,52 (t) 2533 41 (t} 36-20(t)

37.43(t); 51.60 (t); 58. 36 (d); 59. 56 (s); 126.98 (s); 130. 16 (2d)

130. 38(2d); 'H 5.20 (s); 176.22 (s) Follow ng exanpl es were
ERniple o3k Hef

prepared and d by their 13C data in the free formor as salts
in a simlar 182y NMR: 2000194 31HR, 061 BRGOPpA(N3113 48 Ex. Conpound M5

(ESi+) Re \14.6%0(3); 23.32 (t); 29.48 (t); 29.97 (t); 29.98 (t); 30.10 (t); 30.18 (t); 31.86 (t);
32.55 (t); 33.50 (t); 36.29 (f); 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 C NMR : (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 (t); 37.44 (t); 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 (s)

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 (t); 29.80 (t); 29.91 (1); 32.42 (1);
33.55 (t); 37.39 (t); 51.96 (t); 56.72 (q); 58.75 (d); 59.60 (s); 70.25 (t); 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)



RR NCOON | H RRRRIR RBRRAR 1 H7C8B HHHHOH376.5 2 H17C8 HH
HHOet - 3 HH9CO HHH H OH 390.4 4 H17C80 HH HHOH 392.5 5 H17C80 Owe
HHH OHwoGodaesoOVe H HH OH 366.4 7 H13C60 Ove H Hpbr@Bbhod9do3s13 8
H17C80 Br HH Ove OH 502.5 & 500.4 9 H17CBO O HH Me OH 436.5 10 H17C80
c HHOw OH457.4 & 455.5 11 H19C90 H56-| HHOH 406.43 12 H21Cl10 HH H H
OH 404.48 13 H1I9COO OV H H H OH 436.47" 14 H19CO0 CI HHH OH 442.5 &
440.5 WO 2006/ 043149 PCT/1B2005/ 003113 49 Ex Conmpound M5 (ESI+) 15 442.5

o1 H 14.25 (q); 19.66 (t); 29.47 (t); 31.48 (t); 33.34 (t); 37.45 (1), 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 (t); 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 (t); 29.35 (t); 29.86 (t); 29.94 (t); 30.56 (t); 32.45 (t);
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 (1); 30.43 (t); 30.55 (t); 31.37 (1);
20 31.60 (t); 32.95 (t); 45.31 (1); 45.83 (1); 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 (1); 27.31 (t); 29.53 (t); 30.60 (t); 30.67 (t); 31.58 (2t); 33.13
(t); 45.48 (t); 45.63 (t); 57.28 (q); 59.90 (d); 60.01 (s); 74.68 (t); 112.74 (d); 122.29
(d); 129.66 (s); 134.71 (s); 145.78 (s); 155.81 (s); 178.20 (s): 179.65 (s)



H3CO ND( COZH CO2H 16 478.4 & c1 0 H 476.4 N H30002H "-O<(CX2H Exanple
3 as HO 13 C NVR (CDClI3 + TFA; 100.61 MHz; ppn) 5 14.66 (q); 23.32 (t);
29. 48 (t)wo02006@431(ab); 29.98 (t); 30.10 (t); 30.18 (t); PtT8B2006M0311332. 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); 6.54 (s); 175.62 (s); 176.89 (s)
Exanple 4 as HCl 10 13 C NVR (CDClI 3 + TFA, 100.61 MHz; ppn) 14.66 (Q);
23.28 (t); 26.57 (t); 29.28 (t); 29.75 (t); 29.86 (t); 29.99 (t); 32.45

(t); 33.15 (t)axagy|é141gs)H051 28 (t); 58.17 (d); 59.51 (s); 69.06 (t);
115. 95 (2d); 121. 81 (s ); 132.17 (2d); 160.97 SS) 174.99 (s); 175.72 (s)
15 Exanpl e 5 i A3tGA ReéCE&M&#IEAc1 IMHEDEPSY)+TFA; 50. 33MHz; ppm) 14. 54

(97,7520 (e 6 841 @035 )00,/ 2651 20 80 0L Jo i po il

(s): 70.253pta7 (13158, 95 .28 34 (%28158 (I«)d)ss 3142(!&)039 69)( C) 5816 )($‘)6 22@/{53
(s); 175.67 (s); '176. 22& CDCl 3 +TFA;
100. 61 MHz:123 (swjffo% 316D 2p¢a), |1@§@051/Sb0137§1631 (Ss)so 14 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);

Example 12
13 C NMR : (CDCI3 +TFA; 100.61 MHz; ppm)
14.75 (q); 23.35 (t); 29.22 (t); 30.02 (t); 30.12 (t); 30.17 (t); 30.30 (1); 30.31 (t);
10 31.96 (1); 32.58 (t); 33.37 (1); 36.33 (t); 37.44 (t); 51.11 (t); 68.31 (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 (1); 26.48 (1); 29.25 (t); 29.56 (t); 29.89 (t); 30.01 (1); 30.13 (1);
32.49 (t); 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 (1); 26.53 (t); 29.29 (1); 29.62 (t); 29.91 (t); 29.99 (1); 30.15 (1);
32.53 (t); 33.37 (t); 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 (1); 55.64 (q);
57.54 (d); 59.57 (s); 68.47 (t); 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).



149.86 (s);

13 C NVR (CDCI 3 +TFA; 50.33 Miz; ppm) 14.45 (q); 23.12 (t); 26.08 (t);

29. 45 (2twp 2806b5/0401401 ) ;

(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) 520 Exanple 8 as HCl 13 C NWR
(CDCI 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); 37.23 (t); 51.04

(t); 56.56 (q) ExeBpE16asHG. 55 (s); 74.98 (1); 113.46 (d); 15 119.18
(5] vaml o 8GR cEE EFFAT b2 ), | o) he o it hamol ;!

100. 61 NMHz; 1
BBp% 3@4(;)899?)53(7>19t 9938 &ﬁm 228(6)054(97) @); %7 % ﬂ 5)009@) 35.19 14d);

30.43 (t);

(t); 56.6856A06 (d99 5328 (B); 65935231’() ($)2.7932¢p 1(1%5)66 (C.llm 4 &5 13?@?%?24)d)

o SSh kR R B e Bt (el b KO A

00. 61
MHz; ppm) 15.09(q); 23.94 (t); 27.31 (t); 29 53 (t); 30.60 (t); 30.67 (t);
31.58(2t)
(s); 74.68

33 § (d)7 45.48 (t); 45.63 (t); 57.28 (q); 59.90 (d); 60.01
(t) ; 94" (d): 122.20 (d): 129.66 (s): 134.71 (s): 145.78

(s): 155. 8B @sr)qnyltngtan(neg))cymmpemn(esb1Jdma2b)®afmozasmhvtaster82005/ 003113
51 Exanple 11 as HCO 13 C NVMR (CDCl 3 +TFA; 100.61 MHz; ppm 14.67 (q);

23.31 (t);
(t): 32.5
69.16 (t);

10

15

20

25

ég?? 5.(t): 29.42 (t); 29.71 (t); 29.90 (t): 30.01 (t): 30.16

©:33.53 (t); 37.34 (t); 51.51 (t); 58.31 (d); 59.59 (s);

116. 22 (2d); CooH
/@ﬁN}t Q/\Eﬁcooa

CHyg CoH,yg

To a stirred solution of 4-nonylbenzylamine (0.2 g, 0.00086 mole) in methanol
(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
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
hydrochloric acid and extracted with tetrahydrofuran (3x10 mL). Combined organic
layers are washed with brine (1x10 mL) and dfied over sodium sulphate. Removal
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 hydrochloride salt by treatment with ethanolic HCI
to get 3-(4-nonylbenzylamino)cyclopentane-1,1-dicarboxylic acid ethyl ester.
hydrochloride.

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

14.76 (q); 14.85 (q); 23.33 (t); 29.98 (t); ~30.0 (t, probably merged); 30.05 (1),
30.15 (t); 30.21 (t); 32.01 (t); 32.54 (t); 33.69 (t); 36.34 (t), 37.57 (t); 48.75 (t); 57.56

150.42 (s); 175.35 (s); 176.12 (s) 5 Exanple 7 in the free form

33.38 (t); 37.27 (t); 51.67 (t)pCHiBH@s/OG)13 58. 51



5 121.36 (s); 131.73 (2d); 161.23 (s); 175.31 (s): 176.61 (s) Exanple 12 13
C NVR (CDCI 3 +TFA; 100.61 Mz; ppm) 14.75 (q); 23.35 (t); 29.22 (t); 30.02
(t); 30. BRo(b)60430Q917 (t); 30.30 (t); 30.31 (t); 10 31lpedraBiops0@21358 (t);
33,37 (t): 36.33 (t); 37.44 (t); 51.11 (t): 58.31 (d): 59.59 (s); 127.73
(s); 129.87 (2d): 130.50 (2d): 145.57 (85 175.08 (s). 176.15 (s) Exanpl e
13’ as HO 13 C NVR (CDCl3 +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
(1); 33.13 ()61 SV (tHB2AE2 (s) 512589 (29); 188.786s) qBO.4828D 1439 6; $18.72));
69.98 (1) b3 62 (d): 114,36 (d); 122,47 ()7 124,11 (d); 149,85 (5).

150. 30 (s):! (s): 175.70 (s) 20 Exanple 14 as HO 13 C NVR (CDCI 3 +
TFA 100. 61 t 2
(t)? 25 01 (t;\/hﬁwggﬂﬂérghﬂ#ﬂ%%ér%o?wﬁéuﬁg% (ZWéSrg Eﬁep‘é?’%% %cgo%’dt?r)@gto( the a(BtS\)/@
50,60 (t): mcetirest): 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 Exanpl e
15 as HYl 13 C NVR (CDCl 3+TFA+CD3OD, . 100.61 Mi, ppm) 28.48 (t): 29.02

(t); 29.14 S)XZ 3253 (1), 35.07 (t)Cg,ﬁE,é dt), 50.47 (1), 55 64y80);
DI.

57.54 (d); 59.57 (s); 68.47 (t) 114. 27 2d) 115. 64 (2d) 122 Q%Sﬁﬁ)?
129. 80 (2d); 30—13+—73(2e)—134-91 15822 (s —160- 66— 17419
(s); 175.06|(s)| WD 2006/ 043149 PCT/{F 82005 3‘1'?3 52 Exanpl e 16 as MO 13
C NMR: (CDCI3 +[FA; 100.61 Mz, )ycod9. 25 (t); 29.[78 (t); |34.24
(t); 34.97 (t);|37.58 (t); 50. 05 56H79 (q) 58.46 (d); 5P.28 (s);
68.38 (t); 112.y5 (2d); 115.66 (d); o 227964 (s): 128.22 (2d);:
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
(lsomer 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
(Isomer A)
23 H19C9 H H H H NHMe 403.4
(Isomer B)
24 COzH 404.2

;cozH
\/\N\/\O_\rl\j
CHs
S o™~~0 \@
H
(j ¥ CO,H
26 C'D/\/\/O\Q\/ 4922 &
CO,H 490.2
~o \gco ’

25 4443




5 130.65 (2d); 132.06 (s); 135.97 (s); 153.76 (s); 160.58 (s); 175.79(s);
177.44(s). Exanple 17 3-(4-nonyl benzyl am no) cycl opentane-1, 1

- di car boxwbizeocaasdoet hyl ester Schenme: COOH ~COCEt  Np@TtAB2005/0031130 COH19
C9H19 To a stirred solution of 4-nonyl benzylamne (0.2 g, 0.00086 nole) in
met hanol (5 nlL), 3-oxocycl opentane-1, 1-¢4 carboxylic acid ethyl ester
(0.188 g, 0.00094 nole) and Triton-B (0.53 nm., 0.0013 nole) are added at
roomtenperature. The reaction mxture is stirred for 5 mn, sodium
cyanobor ohydr i d&xanipl@88@s WCD013 15 nole) is added and it is heated under

refl for 4 h. The reacfion, mxture i oncentrated under reduced
presg)ljre and t He 83@#&2&?%%@3&@%1'\4%&% (5 rrL;J. The aqﬂeous

| uti i t i . A it i . dhl i .
ydrochior o ac ol f°E228 (329 g, S0 T0p o1 97Y: B2 SR @ 382 O
organi ¢ | #B7e26 (B 80.88g)p88\66t (d) 05974 (6) x0T .9 {d,aleHFoF i24db@viz); 282 M);

Sul et s DY R0L ) BTG B AR 81 R 2 B O

met hanol : digyl ngd;?ﬁh@.%'qs%)mmss?é, FoWhi tRogPl HY), 172,94 (§): 1761168&):€0né Nt 0

t he correspondi hydrochi Ori dé sal't by treatment’ with ethanolic HC to
get 3- (4- nainydleeis zyérget mothqyeakdpeuingb betwderdi ZhabdA¥Bi ¢ aci d et hyl ester.
hydrochl oride. 25 13 C NVMR (CDCl 3; 100.61 MHz; ppm 14.76 (q); 14.85 (q);
23.33 (t); 29.98 (t); -30.0 (t, probably nerged); 30.05 (t); 30.15 (t);

02t b ve soemne 1At ) at05r 005115 3 () b1oso (1) 6262 0s).
129. 59 102d) ; 1213 CNMR). (TEAGCHTIZ2N0.61MHAPPMY) : 173.72 (s): 179.22 (s).
14.70 (q); 23.32 (1); 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 (t), 30.09 (t); 30.12 (t); 30.17 (t); 31.87 (t);
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 (t); 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)



The follow ng further conpounds were prepared according to the above
procedures: 5 Ex. Conpound M5 (ESI+) Rz ~CORS RR, NCOON 1 H RS RA RRlL
R2 R3 R4 Wb 2006/H3209 HH HH Ot 418.3 18 H13C6n- 4- Ph IciHIBRoes/0#311342. 3 19
H19C9 HHH H NHCH2CF3 471.3 (lsomer A) 20 H19C9 HH H H NHCH2CF3 471.1
(I'soner B) 21 H21ICLOOHH H H OH 420.3 2 H19CO HH H H NHWe 403. 4
(I'soner A) 23 HI9CO HH H H NHWe 403.4 (lsoner B) 24 CO2H 404.2 CO2H C
H3 25 S444.3 H COZH 0,

14.70 (q); 23.32 (t); 27.80 (q); 29.39 (t); 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 (t); 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 (5).

5 Example 23 as HCI
13 C NMR : (CDCI3 + TFA+ CD30D; 100.61MHz; ppm)
14.63 (q); 23.29 (); 27.58 (q); 29.96 (t); 30.00 (t); 30.11 (t); 30.18 (t); 30.34
(t); 31.94 (1); 32.52 (t); 36.31 (t); 36.55 (t); 37.80 (t); 50.08 (t); 59.13 (d); 58.45 (s),
128.14 (s); 129.95 (2d); 130.40 (2d); 145.52 (s); 174.68 (s); 175.34 (s).
10 ;
Example 25 as HCI
13 C NMR : (CDCI3+TFA; 100.61 MHz, ppm)
26.25 (1); 28.78 (1); 29.21 (t); 33.29 (t); 33.88 (t); 37.26 (1); 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 (Zt); 33.08 (t); 34.96 (1); 37.21 (t); 51.02 (t); 58.05
20 (d); 59.69 (s); 65.68 (t); 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).



C2H 26 01, 492.2 & H CO2H 490.2 CO2H WO 2006/ 043149 PCT/ | B2005/ 003113
54 Exanple 18 as HCI 13 C NMR (CDClI 3 +TFA; 100.61 MHz; ppm) 14.69 (q);
23. 25 (t)wo2806cl@31(4d); 29.73 (t); 31.97 (t); 32.35 (t); P8TAB2005H13186. 32
(t); 37.20 (t); 50.62 (t); 58.66 (d); 59.71 (s); 117.97 (d, JCF = 24.50
Hz); 126.32 (d); 5 129.30 (2d); 129.35 4@d); 130.73 (s, JCGF = 7.85 Hz);
131.51 (s, JCGF = 13.29 Hz); 132.29 (d); 144.06 (s); 160.35 (s, JCGF =
249.91 Hz); 174.94 (s); 176.15 (s); One singlet is nmerged with peak having
8 between 129 d&a@ni@&27Exanple 19 as HC 10 13 C NVR (TFA+CDCI 3; 100. 61

MHz; ppm) 14.70 0 23.32 (t): 29. : 29.97 (t),, 30,05, (t),: 30.11 (t);
30.19 (t): 23@.6@‘@/('{2[)4;(4-@2!@?&W?m'@%ﬁﬁﬁw "?,8‘9§§9 %‘?‘3 ﬁy%f?.cg'%’r'%‘?); 41 9(2 :
[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); 175.7%tép)l. 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 (15); Shee:(t); 32.53 (t); 36.29 (t); 36.87 (t); 37.67 (t); 41.82

[t(g), JCF =35.19 Hz]; 51.11 (t); 59.34 20 (d); 59.54 = 124c3éels(q),

JCF =278.38 Hz]; 127.32 (s): 130.15°(2d); 130.21 (2d)yy 146. 2§<( s); 175.16

(s); 175.26 (s) 21lomsetHCL43 C NVR ( TFA+ | 3; 100. 6]% . ppm 25
; 29.97 ( C?é_g?)o. 04

14.67 (0); 23.8R% (t); 26¥&7 (t}; 25 (t); 29.75
(t); 30.21 COOEt

4-Nonylbenzaldehyde (1.44 g, 0.0062 mole) is added to a solution of 2-(4-
amhi'nobut—2-yny|)-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 mL) is added to the residue and
extracted with dichioromethane (3x20 mL). The combined organic layers are
15 washed with water (1x15 mL) followed by brine solution (1x15 mL). Removal of
dichloromethane gives viscous liquid which is purified by passing through silica gel
column (n-hexane:ethyl acetate, 70:30) to get 2-methyl-2-[4-(4-nonylbenzyl-

amino)but-2-ynylJmalonic acid diethyl ester.

20  Step-ll

Scheme: .
= COOEt — COOH
NH NH

COOEt COOH
HCI



(2t); 32.55 (t); 33.22 (t); 37.24 (t); 51.23 (t); 58.16 (d); 59.69 (s);
69.05 (t): 116.05 (2d): 121.72 (s): 131.73 (2d): 161.09 (s): 174.89 (s):
176. 23 (syWo 2Eanpilee 22 as HCO 30 13 C NVR (CDC 3 + TFApCTABEMSGoMEZ; ppm)
WD 2006/ 043149 PCT/ | B2005/ 003113 55 14.70 (q); 23.32 (t); 27.80 (q); 29.39
(t); 29.97 (t); 30.03 (t); 30.10 (t); 30s49 (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): 127.08
(s): 130.10 (2d); 130.48 (2d); 146.16 (s); 173.09 (s): 176.36 (s). 5
Exanpl e 23 as HO 13 C NVR (CDCI 3 + TFA+ CD30OD, 100.61 MHz; ppn) 14.63

23. 29 ; ;s
T i i k) i
t), ¥
(0): 99,13 defibo. 89 4, (Shavolk? Saldidr?) of 2AGRIZAL Tt iingilf 257
égozgl( I\/;-lz yrpimial@se 26|d(d||¢zthyl283té8 (@799, To006 r0je), maezeac;uc;r; BEURSS(then

t ;. 68.02 :115..71 : .
(520155 bt ok 380 £ i 2l ElisgoR s et wider Yacliyhy et i§ added e >°
160. 56 (s); re&ﬁ%oﬁnci %m f@%@t&%l—é—sﬁe’s{ QNIPH@IZ rif€ (19 mlL3 i€ MdRd ¢CRChARG TFA;

100. 61 MHz 29. 17 (2t); 33.08 (t); 34.96 (t);
37.21 (t); exdrabd with téﬁalﬁ),&iromﬁar( ®x155mL69Tbs)cprrw1@Bo(ga)nc Byess afe yiried

114.45 (d); 115.87 ( 128,17, (2d):, 130,64, (.2d);
131. 79 (d) OVEBGSQS%J"% %Q'P'léﬁ ?Jid (@Ceﬁéﬁe é’ %f V%‘w"%zyrt‘é) ,'Ld??%‘aﬁﬁ‘fadé? WO
2006/ 04314YidLelVd B2RORIHRABML JolrRe &XaBBIoRe24nd water (5 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 (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); 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 [ij e CORg
H,C COOH
R R3
R4
27 H19C9 H H H H OH 402.3
28 H19C80 Cl H H H OH 4542 &
452.3
29 H17C8 H H H H OH 388.3




2-met hyl - 2-[ 4- (4- nonyl benzyl am no) but - 2-ynyl ] -mal oni ¢ aci d hydrochl ori de
Step-1 5 Schene: CHO = GOOD NH COOEt COOEt HZN + COOEt

4- Nony| bewoabeialayde (1.44 g, 0.0062 nole) is added to apsshBtiosmsefs 2- (4-
am nobut - 2-ynyl )-2-nmethyl nmalonic acid diethyl ester (1.50 g, 0.0062 nvole)
in dichloronethane at room tenperature.sgvet hanol (5 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 roomtenperature, sodium

cyanobor ohydrgde[ (OHdCa0 0./0124 mpleH is added ardl the Otilxtjur d1Bs3 stjirred
for 18 h at roomtemerature Reaction mixture lis concentratied—ynder

vacuum wat ér 3(15 H13C6nsd-addedt ot hél reri dde dnd Fex{r&ed wiPh-3
r

di chl or onet hane (3x20 ). The conbi ned ofganic |l ayers|jare 15 washed With
wat er (1x15{nmL) fol |l owed by lbri ne s$olution (1x18 nl). Renoval| of
di chl or onet hane gives viscous liquid which is purified by passing through
silica gel colum (n-hexane:ethyl acetate, 70:30) to get

2-met hyl - 2-[ 4- (4- nonyl benzyl - am no) but-2-ynyl ] mal onic acid diethyl ester.

20 Step-11  Sclis@eaple<2BEs HCCOOH NH NH ( CEt | COON . HCI WD 2006/ 043149
PCT/ 1 B2005/ 003113 A ol 5 of sodi um hydr oxi de (0.306
g, 0.0076 ol e)15G& NﬂR QCB%%? LLFFE) 86 6?&/"“2 dp

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); 86.47 (s); 114.29
(d); 121.93 (s); 124.30 (s); 130.37 (d); 132.29 (d); 156.75 (s); 175.15 (2s).

Example 29 as HCI
10 13 C NMR : (CDCI3 + TFA); 100.61MHz; & ppm)
14.74 (q); 21.24 (q); 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 (); 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 (t); 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 (q); 20.52 (q); 23.26 (t); 26.57 (t); 29.74 (t); 31.98 (t); 32.36 (1), 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).



added to an ethanolic solution of 2-nethyl-2-[4-(4-nonyl benzyl am no) but - 2-
ynyl ] mal onic acid diethyl ester (0.70 g, 0.0015 nole). The reaction m xture
i s then 5S5yvbeascadsab 850 C for 7 h. Ethanol is renoved umpdensxasuesn3 wat er
is added to the residue and acidified to pH1 with 1IN HC. Brine (10 nlL)
is added to it and extracted with tetralgdrofuran (3x15 nL). The conbi ned
organic |layers are dried over sodium sul phate and concentrated under
vacuum The crude material is dissolved in mninmvolune of acetone and
water (5 m-) is added tRreparatioo aPhedeqyi-Ra-diflupiebenpaldehydeis filtered and
washed with water followed by 10% nethanol in diethyl ether and dried
under vacuumto get 2-nethyl-2-[4-(4- nonyl benzyl am no) - but-2-ynyl ] mal oni c
acid hydrocg{éyj de. 13 C NVR (CDC13 + TFA); 100.61 WMHz; 8 ppn) 15 14.70
(gq); 20.57 (q); 23.32 (t); 26.62 (t); 29.98 (t); 30.04 (t); 30.12 (t);
30.20 (t);Senem®e:(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.H55 (2d); 146.02
(s); 175.11 (2s). The foléovvl ng further conpounds werg priepared according

to the above 20 procedures: . Conpound M5 (ESI+) H ~CORS N HC
COON R R3 R4 27 H19C9 H OH 402, 3 .28 H19Q90 C H OH 454.2 &
452.3 29 H17C8 HH H H! 388.3 WD 2006/ 043149 P /003113

OH
5 0

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-Diflucrobenzaldehyde (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 HC! at -300 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 Stepli
Scheme:
SO & |
H\/\/\/\/\F;Ej
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 dichioromethane (30 mL) at room

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



58 30 H21 C10 HHHH OH 416.3 31 H13C6n-4- HH HF OH 454.3 Ph Exanple
28 as HCl 13 C NWR : (CDCI3 + TFA); 100.61 MHz; S ppm 5 14.63 (q); 20.40
(aq); 23. 280(006/0420948 (2t); 29.57 (t); 29.87 (t),; 29.94pCriB20880dsi13 (t);
32.49 (t); 36.32 (t); 49.85 (t); 53.88 (s); 70.07 (t); 72.18 (s); 86.47
(s); 114.29 (d); 121.93 (s); 124.30 (s)gg 130.37 (d); 132.29 (d); 156.75
(s); 175.15 (2s). Exanple 29 as HCI 10 13 C NMR (CDCI3 + TFA); 100.61 MHiz;
S ppm 14.74 (q); 21.24 (q); 23.32 (t); 26.95 (t); 29.93 (t); 30.08 (t);

30.10 (t); d’féhl@@me(théne @Qnﬁz i€ Biided o Bactioh mikGirsardp Wiseiat 06oCk ReaSBOTQQ
(s); 72.64 (s); 86.64 (s 27.37 (s} 129. 87 Qf? 30, 74 (2d
(s): 175. 6ANiKRIS is :tzsom&pw@o:mt%mpﬂé urgpng fiivEed ‘% Teipey Ate %9’6‘ ‘%‘1‘ N?Hz

3012 (1), ahsuéd ppfrodhissaadiion of D abr (A meP e*"’* LR Ty,

(t); 50.49 t
132) £o (Zd)véniﬁli|gﬁ%g&?cse'§}1%he (2)23@#7nL()$¢ombméd2:994m¢ ;ext’raats&ﬁe(washegg@l robriped) ;

(2 ;’Fézcg)% 3;antodyiest oygns0d 125 i a%s'%%ﬁ‘o‘@(% §5R’ U”%%r. ?Q”FF% ;p’%%sﬁéeigf‘i’ﬁ;
(s): 72.33 C?‘i‘}g%éé&‘)é@ ‘?ﬁ"ﬁ 'fl@?"’éff%? 3?d3°'&'3")c’:— %ﬁﬁ%é&@bhﬁg@iﬂ?] éé')ffé’.ﬁﬁ%@?d);

129. 27 (2d)rhedRh-Béxdrid)to gilaol-8&cyl< aHiflud@®-Berzene56 Hz); 131.54 (s(d), JCGF
= 13.20 Hz)]; 132.30 (d); 132.36 (s); 143.96 (s); 160.35 [s(d), JCF =
249.79 Hz)]; 175.16 (2s). WD 2006/ 043149 PCT/|B2005/ 003113 59

Step I
F [¢)
\/\/\/\/\F:é \/\/\/\/\FD)J\H

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 -600 C for 30 mins. Reaction is
quenched with D.M. water (15 mL) at -600C 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.



Preparation of 4-decyl-2,3-difluorobenzal dehyde Step | Schenme : FF F F
5p ™H In 250 nL 3- neck R B flask magnesiumturnings (1.014 g, 0.042

mol e) i n wetwahpaef uran (20 L) few crystals of iodinepics/nBeidsdosand
reaction mxture is heated to 60-700 C. A solution of 1- bronmononane (8.74
g, 0.042 nole) in 10 tetrahydrofuran (X3 m-) is added drop wise to the
heat ed reaction m xture and refluxed for 1 hr. Reaction m xture is brought
to roomtenperature and then cooled to -350 C. 2,3-Difluorobenzal dehyde
(5.0 g, 0.035 nole) i PrepatationatiBacyaioprepyldmino mjoneg\t%rtﬁjéd to reaction

m xture drop wse at -350 C ang %‘%% ued S bl r%Q rfor 1.5 hours. Reaction
is quenched with 30 nL 3N HCl -gfear @Clg(‘i@ UETyer is 15 extracted with
et hyl acetate (2x30 nmL), conbi ned organic extracts are washed with brine
and dried over sodium sul phate. Renoval of solvent under reduced pressure
yi el ded cr gieptepduct and is purified by colum chromatography (silica gel
230-400 nesh, n-hexane: ethyl acetate 9:1) to furnigh

1- (2, 3-di fl uorophenyl) - decan- -ol/.\20 Step Il Schemg: F F F OH
Triethylsilane (2.42 g, O, be) i s _addepstaq, utPon of

1- (2, 3-di fl uoro- phenyl ool (3.75 g 0.H01 P-im di chl or omet hane
(30 m) at room 25 tenpe solution of titanpumtetrachl oride
(3.16g, 50.017 nole) in WO 20(5%/ 043149 PCT/ 1 B2005/ 003113 60

To a stirred solution of cyclopropyl amine (0.749 g, .013 mole) in dichloromethane

(20 mL), a solution of 3-oxo-cyclopenane-1,1-dicarboxylic acid diethyl ester (2.0 g,

.0087 mole) in dichloromethane (5 mL) is added at room temperature. The reaction
mixture is stirred at room temperature for 2 h and sodium cyanoborohydride
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-[Cyc|opropy|-(2-fluoro-4'-hepty|biphenyl—4-y|methyl)amino]cyclopentané-1 -
dicarboxylic acid diethylester

20  Scheme:

To a stirred solution of 3—cyc|opropylaminocyclopentane—1,1-dicarboxy|ic 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-yimethyl ester (1.8 g, 0047 mole)



di chl oronethane (8 nL) is added to reaction mxture drop w se at 0-50C.
Reaction mxture is brought to roomtenperature and stirred for 45 mns.
After whiwb 2bd6/d4s149quenched by drop wise addition of D. Wcrusteeso@its ni) .
Aqueous | ayer is extracted w th dichloronethane (2x30 ni), conbined
organi c extracts are washed with brine Spand dried over sodi um sul phate.
Renoval of solvent under reduced pressure gave crude product which is
purified by colum chromatography (silica gel 230-400 nesh, n-hexane% to
gi ve 1- decyh - N3dishdthyiformantide 8. mE) ép added O reonetempenatwe follpwed by

Ty 1S - eaeritienel NAbSEoRoP BT IO 8: S804 MEEHEN HeRlsY Aot
to reaction,, éioﬁ%.%Hﬁ%@fﬁgﬁ?@m% Eglzc;édﬂe%tﬂa%cﬁhhdér&@daéed fsssGrd and thér .

N, N-di net hyl ~f ormam de _ nole) in tetrahydrofuran (5 nlL) is
added t o t hesiteads iquenahed with RM. wateo 10 Jok), rasgiequs splgow is Gxtragtes W&h and

-600 Cf ' , ' ' '
T600C and SN RRAEG (3A0 T cshried a7 dpnerodk, seblha Rhfle Rentbar 3,
with ethyl g%ﬁﬁmgﬁéé ?ﬁ%@g@ﬁhuid@ﬁi@h e purfle® byastlemechiemageihyaticacgel t h

brine (1x1 over anhydrous sodi um sul phate. Renoval of
sol vent und@x30-4G0imesh, prrexaneetiyi acetate dbiER tO[5W@éﬁhb£[%|qplﬁ°m¢(%ﬁlrupf9'éh by

col um chr gnmat ogr aphy (sili el 230-400 h ! ’

a-decyl -2, SepmivaBROH N GA R ICaER TS 1t EERNE e Ly aster
converted hdriesRIUARSRANY BYvAREReIgy 25 usual procedure viz via
nmesyl at e praocedure. WO 2006/ 043149 PCT/ |1 B2005/ 003113 61 Preparation of

:;— ﬁycl dpropyl am no cycl opentane-1,1 -dicarboxylic acid diethyl ester
cheme Preparation of S(-)-3-amino cyclopentane-1,1-dicarboxylic acid diethyl

ester hydrochloride salt

Step 1
15 Scheme:

0
CH, CH, H S~
: N °

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



Oo0O0 0=00 -------- > NC5 00 To a stirred solution of cycl opropyl
amne (0.749 g, .013 nole) in dichloronethane (20 nL), a solution of

3- 0x0- cyolopessnstsd, 1- di carboxylic acid diethyl ester (2c®rg200506987 nole)
in dichloromethane (5 m-) is added at roomtenperature. The reaction

m xture is stirred at roomtenperature fgg 2 h and sodi um cyanobor ohydri de
10 (1.65 g, .026 nole) is added and allowed to stir at roomtenperature
overnight. The reaction mxture is concentrated under reduced pressure and
the residuenL) in rdiatasee (24.8hmb) N& adres;, white splid fexnedcisetiterad donget Heet ate

(2x20 nL), combi ned, or j lL.ayers are he i br and

dri ed over YEHRGHeR ﬁg&é%‘ @é?Ofn%q:WE@ﬁ\}%ﬂqc\&%SW?é#]ﬁgn{ et inditol

3-cycl opr 0%@@} g@%cﬁydﬂtﬁé’ﬁ?@%ﬁrolidé_‘s‘élt%&ﬁ@&)ﬁ-dfas@bdn@r@é byfcentiateisares .

3-[ Cycl opropyl -(2-11uoro-4"-heptyi bi phenyl - 4-yl net hyl ) am no] cycl opent ane-1,
1- di car boxgtiystadiizied tdiget thel ytreehloddessalb akthe/R-digstereomer. ~ | NOF 0 F
To a stirred solution of 3-cycl opropyl am nocycl opent ane-|, 1-di carboxylic
acid dPet hyl ester (1.28 g, 0.0047 nole) in N, N-di methyl formam de (10 nL),
a solution S%fap et hanesul foni ¢ acid 2-fluoro-4'-heptyl bi phenyl - 4-yl net hyl
ester (1.8 g, 0047 nole) WO 2006/ 043149 PCT/1B2005/ 003113 62 in

N, N- di met hy3dhemesini de (10 nl) is added at room tenperature followed by

addi tion of N, N-diisopropyl ethylamne (0.616 g, Q. 0047 nol e) and heated at

900C for 2 hours. The reacgion 'Oxbure IS concent;;;aot/ed under reduced

pressure and the —_—
©Au O HN' O —
o o)

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.



residue is quenched with DDM water (10 nlL), aqueous solution is extracted
wth 5 ethyl acetate (2x20 nlL) and dried over anhydrous sodi um sufate.
Renovalw@ioos/eghavent gave viscous |iquid which is puriddr2éns/oeshsim
chromat ography (silica gel 230-400 nesh, n-hexane:ethyl acetate 15:85) to
furni sh 3-[cycl opropyl -(2-fluoro-4'-

hept yl bi phenyl - 4-yl met hyl ) am no] cycl openﬁ‘éne- 1, 1-di carboxylic acid diethyl
ester. Hydrolysis furnished 47 as white solid. 10 Preparation of

yell oohior i de alt Step 1 PEBRRiRB L2 o Biedishne 1o i 1o 4
stirred solution of 3-o0xo-cyclopentane-1, 1-dicarboxylic acid diethyl ester

(35 g, 0.1535 nole) in ethanol (350 nmL) and acetic acid (17.5 L),
S(-) - a- net h§tep Ibenzyl amine (39.6 nL, 0.307 mole) is added at room

tenperat ur eg é,nitrogen 20 atnosphere and stirred for 3 hours. Ethanol
(650 m.) is"a d'to the reaction mxture and heated at 700C. Sodi um
cyanobor ohydride (24.1 g) 4S =@ :‘\ five portion .82 g each) at 700C.
After conplete addition tion mxture is hgated foril2 hours at 700C.
Reaction m xture is cool o] roon‘?terrper u d solvént is renoved

under vacuum D.M water (100 niL) i 0
with digthyl ether (2 x 100 nlL), organic layer is dried over anhydrous

sodi um sul phat e, apnd concentrat ed under vacuu | u 0 aph )

(ot ica " gbld sabeliupderais Rakine o Sumyiii epierde 2 6 SALTEEAROR) in

di ast ereom’dibkﬂon‘@eﬁdﬁee(g@'rﬁb),'@ Sigsplayesh i LtAxturacef shenji28yMcetatand
cooled to 100C. Conc. H (117 WO 2006/ 043149 PCT/1B2005/ 003113 63 L) in
di oxane (2418.3719g, 0.312mide) andhocaneyl chdorider (82 gs 0f 1112t kel in dichlarogtitane

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

10 hours. Reaction is quenched with 6N HC} (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 1
Scheme:

20 Triethylsilane (13 mL) is added drop wise to a solution of acetic acid 2-(4-octanoy
phenylethyl ester (6.5 g, 0.022 mole) and ftrifluoroacetic acid (20 mL) at roo
temperature and stirred overnight. Reaction mixture is concentrated under reduce
pressure o get the crude mass, which is purified by column chromatography (sili
gel 230-400 mesh, n-hexane:ethyl acetate, 95:05) to get acetic acid 2-

25  octylphenyl)ethyl ester



hydrochl oride salt of S, S-diastereoner which is recrystallized from hot

ethanol . Mther liquor of the hydrochloride salt of the S, S-diastereoner
i s concenwoavexb4dngd recrystallized to get the hydrochl ecirdB2msbdisicd the
S,R-diastereonmer. 5 Step Il Scheme: 00 CH3 HO NHZNO HOO

Hydrochl oride salt of S, S-diastereoner (4 5gm is treated with sat. sodium
10 bi carbonate solution to give the free base of S, S-diastereomer (5.78 g),
which is dissolved in ethanol (60 nL), 5% Pd/C (6.7gm 50%wet) is added.
The m xturetepllistirred under 40 psi pressure of hydrogen gas at room
terrperature for 4 hours. Reaction mixture is filtered through celite bed
and sol ventSGheMe&noved under vacuum the material obtained is purified by
col utm chromat ogr aphy (silica gel 00 nesh, dichl or onet hane: met hanol
: ammoni um hydroxi de, 89:10:1) t t  S(-)3-amnocy, entane-1, 1

-di carboxylic acid diethyl Reéduct i ve ami nati
S(-)-3-am nocycl opent ane- ) y ester and
R(+)-3-am no cycl opentane-1, 1-di car boxyLi id diethyl ester with the
al dehyde, followed by hydrolysis yielded enantiomer B (e.g. 73) and
enanti omer A\ sGidf-df 4éatic %%Qieqtqﬂﬁtﬂphml%iﬁ@/ 04t 4@ P,/ omzmosmesms

64 Preparatlon 01l 2- (4-octyl lamne Step | Schenme : 0
5  methanol (20 mL) is treated wrth sodrum 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
methanesulphony! 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



O 5 To a heterogeneous solution of alum niumchloride (22.070 g, 0.165
nole) in dichloroethane (180 nL), is added at 00 C a m xture of phenyl

et hyl acetwbeoos(dk81487 g, 0.112 nole) and octanoyl chlori eéerfdiooi130. 112
nole) in dichloroehtane (80 nlL). The reaction mxture is brought to room
tenperature and stirred for -2 10 hours. dgeaction is quenched with 6N HCl
(100 nm.) at 100 C, aqueous layer is extracted with ethyl acetate (2x100

m.), conbined organic |layer is washed with brine (1x50 rr_1.?1 and dried over
anhydrous souetmghtuRemavel oRmethanol dmndesredyned presairerignished siude peadugt

whi ch i ified by col h i L )
o e 20 HAE s G o (AR L RBReICRAF S, 2, 2RO Fhesh.
yl phenyl ) et @ghigehRithar aRethhnoSELD to \geb2-(¥-catylshe?)Ethytrhinesi | ane (13

m-) is added drop wise to a solution of acetic acid 2-_(4-_8c 0
phenyl ) et hyReglgictye amimmatign vathod>exasydqpemanei Fdigarhexylic a¢ &@@atgy%/%efm -) at

roo tenperature ' . hght. Reaction mixture is concentrated
under re uc?Ol%&feg%?i&rb@ggg?&gﬁéeq(t?rqude mass, which is purified by colum

chromat ography (sill gel 230-400 nesh, n-hexane:ethyl acetate, 95:05) to
get acetic acid 2- 25 octyl phenyl)ethyl ester WO 2006/ 043149

PCT/ | B2005/ 0&3anaatigs of é&(iﬁqcvi-gé)cq*iﬂwomm’—yl)eﬁh%%{ opylagringLexglopentang

2- (4-octyl phenyl )ethyl ester (4.0 g, :ain 5 methanol (20 m.) is
treated wi th sodi um net hoxi de sol u?’i%%cgé%?( Iomé\t%'derrper ature.

0
H CO,Et 0
O SO
CO,Et co,H
F F
F F
Step-l

N,N-Di-isopropylethylamine (0.516 mL, 0.0029 mole) is added to a stirred solution
of 3-(4-decyl-2,3-difluorobenzylamino)cyclopentane-1,1-dicarboxylic diethyl ester
(0.980 g, 0.0019 mole) in tetrahydrofuran (10 mL) at room temperature. Ethyl
15  chloroformate (0.278 mL, 0.0029 mole) is introduced into the reaction mixture and

stirred for 1 hr at room temperature. Reaction mixture is concentrated under

10

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 diethyi ester.

Step-l!
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-



Reaction m xture is heated to reflux for 2 hours. Methanol is evaporated
under reduced pressure, DM water (20 nL) is added to the residue and
ext r act edwoi2vds/osgisbyl acetate (2x20 nml), conbi ned or ganipcThBy®s/60318 Washed
with brine (1x20 nL) and dried over anhydrous sodi um sul phate. Renoval of
sol vent furnished crude 10 product 2-(4-gctyl-phenyl)ethanol, which is
used as such for next step. Step IV Schenme : OH NH2 15 Tri et hyl am ne
(1.85 g, 0.018 nL) is added to a solution of 2-(4-octylphenyl)ethanol (3.3
g, 0.014 rmaa)mm]nyajomntame}r're‘t-daammtac midiethwt esiern t(@@ﬁggata 064 sBPIE)i on

O et R ERO 0k Ll o e OrgE RS, SRR e Bpger
stirred for vécJUmlefM Z\Daﬂé?@m hﬂ.’) lé éd&é@f&ﬂ%‘#e‘éddu@ A e ddtions aRidifdPtC

and extracted wth nbi ned organic layer is washed with
saturated spti 'ur‘hvmtl’tbhil urtﬁiaBane §oluﬁ|pndﬁ ml:)ms@ddﬁg agueausdayesyis exiracted witho

I o S AR B e o B PP Bl pbsa e

material i sydigfodoiadwhithmr hesidled( WithMethyldnatiéHiange i to gmmql(zadé&;ﬂm B)
is added to |t and stirred at roomtenperature for W 2006/ 043149

PCT/ | B2005/ difeeicbengg)esbexysaghenylaeine) aycleperianerdibricannlic @88deed pressure
furni shed crude product which is purified by colum chromatography (silica
gel 230-400 nesh, dichloronethane : nethanol, 80:20) to get

2- (4-octyl phenyl ) ethyl am ne. Reductive am nation wth 3-oxocycl opentane- 1,

1 -dicarboxylic acid diethyl ester 5 followed by hydrolysis yielded 101
Prepar al® on” &refr @KO'D@E3}[K4'QGQVICQ 31%%9%@')?%&5 g&ﬂ)ﬂ'@ﬁW@ﬁY legentane-

cyclopentane 1, 1 -dicarboxyl}q fcifoxyiic acid ethyl ester

Scheme:

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-decyl-2,3-difluorobenzyl)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 HCl. 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



H COZEt N O~ CO2H COR2Et F :c02H 10 Step-1 N, N-Di -isopropyl et hyl am ne
(0.516 nL, 0.0029 nole) is added to a stirred solution of 3-(4-decyl-2,3-d
i fl uo roWe wayls3am no) cycl opent ane-1, 1-di car boxyl i c di echub20esbeiiz (0. 980
g, 0.0019 nole) in tetrahydrofuran (10 nlL) at roomtenperature. Ethyl 15
chl oroformate (0.278 ni, 0.0029 nole) is gHtroduced into the reaction
mxture and stirred for 1 hr at roomtenperature. Reaction mxture is
concentrated under vacuum D.M water (10 niL) is added and aqueous | ayer
is extracted in erwaraaeetOéZé\/thB)('i%Hfffb -notyrbemdbub2emilonalenieacids washed
with brine solution (1x15 nlL) and dried over anhydrous sodi um sul phate.
Renmoval of solvent furnished 20 colourless liquid, purified by colum

chr omat ogr apgphensd:! 1 ca gel, 230-400 nesh, toluene:ethyl acetate, 93:7) to
get 3-[(4-decyl-2,3-difluorobenzyl)ethoxycarbonyl -

am no] cycl opent ane-1, | -di car Pgt hyl esfler- A8 25 An aqueous
solution of (3 nL) of sodiuoM hydroxi &0130 7 0.0032 %%Hls added to a
stirred ethanolic solution of 3¢[(4-decyl- di f | uor obe

nzyl ) et hoxycar bonyl WO 043149 PCILLBZO 03113 67

anm no] cycl opent ane- 1, 1- rboxylic diethyl er (0.370g, 0.00065 nole).
Reaction m xture is heatem at 800C for 4.5 haurs hanol i s renoved under
vacuum D.M water (10 nlL) ™ 0 the residu the solution is
acidified to pH- 1 with 1 N HCI. Brine solution (5 nlL) is added, aqueous
| ayer is“extracted with 5 tetrahydrofuran (3x10 nL). Renoval of sol vent
under reduced prigiaselr off Lvynuml@ed(o om I m/u scn 0d08\hinadle) s ands lechethyif2-[4-(4-
met hyl enedi chl oride to get 3-[(4-

di f1 uor obenmny@@néwyeuwbﬁwﬂwﬂrmalwe|a9¢5éhvaw@hpﬂﬂeon0e§e7r BoR1008 meled.in10

Preparation
3[ (4-decyl - é&%ar}}ld{?fl%?% 1(3?19%) %&eyncgr%gngozgmnﬁg?%fgpgrpaéﬁ Llndlars catalyst

(50 mg) is added to reaction mixture and stirring is continued for 2.5 hours under

10 hydrogen pressure at 2 kg/cm?. Reaction mixture is filtered off using celite bed and
washed with tetrahydrofuran (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 get 2-methyl-2-[4-(4-
nonylphenyi)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
(ESI+)
R,
R, COR,
T"@COZH
RS
R R
R4
R R1 |R2| R3 | R4 R5 R6
32 | H15C7n-4-Ph | H H H F OH H 456.3
33 CIH19 H H H H NH2 H 389.3




1, 1-di carboxylic acid ethyl ester Scheme: O CO2Et O=< COH N 2 CO2Et
:x2Et F 15 An aqueous solution of (3 nL) of sodi um hydroxi de (0.050g,

0. 0012 nolveiosca4added to a stirred ethanolic sol ution etT/IB2005/003113
3-[(4-decyl -2, 3-di fl uor obenzyl ) et hoxycar bonyl -

am no] cycl opent ane- 1, 1-di car boxylic di etggll ester (0.50 g, 0.0009 nole).
Reaction mxture is heated at 450C for 30 mns. Ethanol is renoved under
vacuum D.M water (10 nmL) is added to the residue and the solution is
acidified to pH6 with 1 N 20 HCl. Brine solution (5 nlL) is added and

aqueous Iayglr:ms e@{@q;z@“vw th feirahydriofyrdn (@15 pl)H Renmmsa 6 of
sol vent under reduced pressufe furnished |lightj yellow |iquidiwhich is
purified by |col um chr omat ogYaphy (SU i ca gel, 230 400 | mesh, |t of%fede:
et hyl acet at}e 550, *L "nt we—-sorers—of—3-f{4-deeyt+2, 53—
di f | uor obenz y§§e1 ho;g3 a noﬁ;/cl apentgn dE' caBboxyldfzc‘l'%t hyl
ester. 25 WD 200p/ 043149 PCT | B2005/ 003113 68 Prepar at on of 426.5
2- Met hyl - 2- [[4- (44 nonyl phenyl ) but -2-enyl ] mall oni g acid heme: |CQOZH H- |-
CO2H NH COZHSSIC@ZH ceiangs A nHxturkk bf Hpyr i Wi He (NHZ)68 mLH 0.{008%0.3vl |e)
and 2- net hy| 2 ﬁnnl\ll benrzvl :xplil_ } hig—2 yr ral-eRi-e—acitd y
hydr ochl ori ce3Z0 %9 6 0008 'ﬁ'(j)l e)'in "'tet ﬂahy o(f) ran (‘Iﬁi -) %98 tlaken
i n a hydr ogenat+onr—apparatus—H-r-ar-s—catabyst O ~tsgddeshto
reaction m'><t§?e mm‘ﬁﬁl"'hg F's cant | n'ded ?%r 2. 5b our 8 Gh@er #70.3
39 C9H19 F F H H H 426.2
40 C9H19 F F H H OEt H 4543
41 C9H19 H H H H o H 4464
42 C9H19 H H H H OFEt 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 CgH19 H H H H e H 431.3
52 C9H19 H H{ H H T~ H 431.3
53 C10H21 F F H H OH H 4401
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 TN H 417.3
57 CoH19 H H H H N H 417.3




10 hydrogen pressure at 2 kg/cnR2. Reaction mxture is filtered off using
celite bed and washed with tetrahydrofuran (2 x 10 nL). Conbined filterate
i s concenwoavewbsprader reduced pressure and the resul ti rgTaBtdosioassizourified
by col umm chromat ography (silica gel 230-400 nmesh, ethyl acetate:

met hanol , 85:15) to get 2-nethyl-2-[4- (4 nonyl phenyl)but-2-enyl ] mal onic
acid (70). 15 Follow ng conpounds are prepared by reductive am nati on,

N-al kyl ation (where ever required) foll owed by alkaline hydrolysis_ EX.
Compound MSEETF) CFdEBS R~ [NHCQZHH R B8 Rs 4 Rl RHR3| RARHA RG 32
H15C7n-4-Phi|HHH F OH H 456.3 3 H19 H H H|H NF2\H [389. 3 YWD 2006/ 043149

w
Q

PCT/ 1 B2005/ 003113 69 34 C1aH210id W H H{OH H. 452 6, 1545135 Cc8HIF0 O
HHHOHH 42894 4Z3DH1936 |COH1Y H H HIH|NHE H 3 37 ftoH19 ‘ﬁﬂH H CH
--a 430.3 $8 H 5C7n-4-Ph HH H A OH|CH3 470.3]| 39 HI9 F F HH OH H|426. 2
40 GHLY F 6H0 (FIC1I6'H/§%A * F F H H NHCH3 H 453.2

61 C9H19 F F H H NHCH3 | CH3 453.4

62 C9H19 F F H H NHCH3 | CH3 453.4

63 C10H21 H H H H OH CH3 418.4 B

64 C9H19 H H H H o> H 446 .4

65 C9H19 H H H H o " H 432.5

66 C9H19 H H H H /éﬁ H 501.3

67 C9H19 F F H H OH CH3 4404

68 C10H21 F F H H o_< H 482.4

69 C10H21 H H H H o,< H 446.5

70 | H15C7n-4-Ph | H H H F NHCH3 H 469.3

71 | H15C7n-4-Ph | H H H F NHCH3 H 469.3

72 C10H21 H H H H OH H 404.3

73 C10H21 H H H H OH H 404.3

74 C10H210 Cl | H H H OH CH3 468.2,

470.3
75 C9H190 Cl | H H H OH CH3 4542,
456.4
76 C9H19 H H H H i H 417.3
~N

77 C8H17 H H H H NHEt H 403.4

78 C8H17 H H H H NHEt H 403.4

79 C8H17 H H H H NHCH3 H 389.3

80 C8H17 H H H H NHCH3 H 389.3




41 COH 19 HHHHH446.4 42 COH 19 HHHH Ot CH3 432.5 43 COH19 HH H
HOWw H404.3 44 COH19 HH H H OCH2Ph H 480.4 45 H17C8n-4-Ph HH H F OEt
H 498. 3 w6 2bb6lodsBw-4-Ph HHHF OH H 470.3 47 H15C7n- #cithBidostodd1ts OH - - a
496.3 48 COHI9 HH HH o0o--< H432.3 49 COH19 F F H H NHCH3 H 439.3 50

COH19 F F H H NHCH3 H 439.3 51 CO9H19 H
HHA431.3 53 Cl10H21 F F HH OH H 440.1

HHNHsS H431.3 52 COH 19 H H H
4 CLOH21 H H H H NHCH3 H 417. 4

55 ClOH21 H H H H NHCH3 H 417.3 56 C9H 19 HHH H NH'--- H 417.3 COH
19 H H H H NFE{~[ H 438137 VIO [20Q67[0#814%H PGT/HBZ0 3113 H70|5841@Bild H H
HH NH < H431.4| 59 COHL9 H H H/H NH-< H|431.4 60 CLOH21 F K H H NHQH3 H
ggg'cEOHgi H B P A ﬁzﬁHﬁgo‘?ﬁF Z%NE{G%L;%&?%H%
H H o~/ H 4328% | 66C60H219 H HFH |HFF |F i 501H3 |1 NtOH " H 438.1
84 | C10H21, F|F| H | H OH H 438.1
85 |H15C7Tn4Ph| H | H | H | F OH H 456 1
86 | C10H21 H |H| H | H OFEt 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 | 4818
93 | C10H21 H | F| F | H OH H 440.1
94 | C10H21 H | F| F | H OH CH3 | 4541
95 | C10H21 F|F| H | H OH |COOE| 512.0
t
96 | C10H21 FIF| H | H OEt | COOE | 540.1
t
97 | C10H21 F |F| H | H OEt | COOE | 540.1
| t
98 | C10H21 F | F| H | H OH | COO | 4981
Me
99 | C10H21 F | F| H | H OEt | COO | 5262
Me
100 /\/\/\/\/©/\ EC.A:/\CS::ZH 404.3




FFHHOHCH 440.4 68 ClIOH21 FF HHH 482.4 69 C10H2Z1 HHH H o--~ H
446.5 70 H15C7n-4-Ph HH H F NHCH3 H 469.3 71 H15C7n-4-Ph HH H F NHCH3 H
469.3 72¥v010édAl3tH49oH H H OH H 404.3 73 C10H21 H H H H @drhB2080631137/4
Cl10H210 4 HHH OH CH3 468.2, 470.3 75 CO9H190 A H H H OH CH3 454. 2,

456.4 76 COH1I9 HHHH N H 417.3 77 C8

7 HHHHNHEt H403.4 78 C8H17 H

HHHNHEt H403.4 79 C8BH17 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 Cl OH21 F| KoWl H OH CH3 454.5 83 Cl1O0OH21, F F HHH H 438. 1| 30@LOH21, F
FHHOHA438.14] 85 H15C7/n-4-Ph HHHF CHH 588 dOHR21 HH HH CEt
H432.3 87/ OH21 HH HH Ot H 432. 3=88~C-C HHHOEt |CH3 446./14 89
o1 F F H HOH CH3 454.3 90 ClOHZ FH CH3 482.3 |91 C1OH21 F F
HHOH CH3 453. 8
102 cop 537.4
N
/\/\/\/\/@AN 1
H O  CoM
HCt
103 CID/\/\/\O‘EB\/ 503.3,
H
-0 N\I/_\"COzH 502.4
104 T’*;OH
CF. S /©/\p‘{ 518
T ° ’
ord | -
CF, s o CH,
|
105
Preparation of 3-(4-Decylbenzylamino)cyclobutane-1,1-dicarboxylic
acid diethyl ester
5
Scheme:

W\/\/\/@ANHz \/\/\/W@AN
R H

: COOEt

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-oxocyclobutané-ﬁ,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



92 A OHR21 FF HHOCE CH3 481.8 93 CQOR1 HF F HOHHA440.1 94 A OH1 H
FFHOHCH3 454.1 95 CJO21 FF HHOHd COCE 512.0 t 96 COR21 F F HH
OEt COCE wéQods/04814997 COH21 F F HH CEt COCE 540.1 t 98T@BfMoR b33 H H OH
COO 498.1 M 99 AOR21 FFHHOE COO526.2 M OCco2H 10 0 HCl COzH
404. 3 WD 2006/ 043149 PCT/|1B2005/003113 ~42 101 CO2" 390.4 CO2H H N HC
102 CO2H 537.4 H N NO COZH / HOQ 103°G | O 503. 3,

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:ethyl acetate 70:30) to get
3-(4-decylbenzylamino)cyclobutane-1,1-dicarboxylic acid diethyl ester.

Preparation of 3-[(4-decylbenzyl)methylamino]jcyclobutane-1,1-dicarboxylic acid
10 diethyl ester

Scheme:

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.



HCOH/nmbo / N Z CZH 502.4 104 COSH CO2H CF S H518 31 O/ COzH CQzH /
532 CFA S /~\ CH3 O 105 Preparation of

3- (4- DecyWwbenaylsarmno) cycl obut ane- 1, 1- di carboxyl i c aci ¢caitBtdoybosest er 5
Scheme: - (COOEt N H2 H~/ COOEt To a stirred solution of

4-decyl benzyl am ne (0.80 g, 0.003 nole) #p dichloro- nethane (20 ni) and
nmet hanol (2 nlL), a solution of 3-oxocycl obutane-1,1- 10 di carboxylic acid
di ethyl ester (0.7 g, 0.0032 nole) (Chem Ber., 1957, 90, 1424 1432; J.
Med. Chem, 1990, Rpar@idhrdBlhydroxytydiocbtanesmetdicadokyicadid ethyhddied at WO
2006/ 043149 PCT/1B2005/003113 73 Concentrated under reduced pressure and
residue is treated wwith DM water

Scheme:
0 o\
N
HO—Q%/:O Ho_<>%;o/\
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 ethyl 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.



(10 mL). Aqueous layer is extracted in ethyl acetate (2x20 nL). Conbi ned
organic layer is washed with brine (1x10 nL) and dried over anhydrous

sodi um suwvphades3i4Renoval of sol vent gives viscous |iquirdTaBrookoissizpurified
by columm 5 chromatography (silica gel 230-400 nesh, n-hexane:ethyl acetate
70:30) to get 3-(4-decyl benzyl am no) cyc.}sobut ane-1, 1-di carboxylic acid

di ethyl ester. Preparation of

3-[ (4-decyl benzyl ) met hyl am no] cycl obut ane- 1, 1-di carboxylic acid 10 di et hyl
ester Schene: 0 o pfdpgrition df CmBthydcarbamb§d3-8Rbeiidichutae carboxylic

3- (4-decyl benzyl am no) cycl obut ane-'1, 1-di car boxylic acid 15 diethyl ester
(1.4 g, 0.00314 nole) in acetone (26cigisthylesteided pot assi um carbonate
(0.65 g, 0.0047 nole). The reaction m xture is cooled to 5-1000 and nethyl
i odide (0.22 nmL, 0.00345 nole) is added, reaction mxture is brought to
room t enperggheffe:and stirred for 4 hours. Concentrated under reduced
pressure, treated with DM water (5 nL) and extracted with ethyl acetate
(2x20 nL). 20 Conbined organi@ |ayer is washed witHbrine (1x10 nlL) and

dried over anhydrous sodi e. Renoval rit~f ur ni shed vi scous
liquid which is purifi m chromat o ica gel 230-400
nmesh, ethyl acetate: hexane : Hto get 3-[(4- zyl)

met hyl - am no] cycl obut ane-1, | - di carboxylic acid. WO 2006/ 043149

PCT/ | B2805/ 003113 74 Preparation of 3-hydroxycycl obutane-1, 1-di carboxylic
acid ethyl Isec%nﬁ{/l ch“?&%?o%:ateo ({).93 'ﬁ,’&ob‘%%ole) is added to a stirred solution 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
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,
) Q<COZH
R R, Re
Rq
R R1 |R2| R3 | R4 R5 R6
106 { H15C7n-4-Ph H H H F OH H 4425




OO 5 To a stirred solution of 3-hydroxycycl obutane-1, 1-di carboxylic acid
diethyl ester (4.2 g, 0.019 nole) in ethanol (30 nL), a solution of sodium
hydr oxi dew0Qo@m43@9 0.021 nole) in water (12 nl) is addedrTaB2008008113
tenperature. The reaction mxture is heated to 65-700C for 40 mns. The

m xture is concentrated under reduced pjessure and the residue is quenched
with DDMwater (10 nL). The 10 aqueous Igyer after washing with ethyl
acetate (1x15 nm-) is acidified to pH- 2 by drop wise addition of dil.

HCl . Aqueous {ozypr 1 scéhen extraqt edywithy ethy] aceppie| (JxI5|nipy6.3
Conbi ned organiclextract is shed wih bripe and driediover anhydrous |
sodi um sul phat08. Renﬁ\ZQHZGf sal vlént Hur nilshed HB- hyd@bixygyclibbut and90.8, 1
- di car boxyl i€ ster 5—Preparati-ot—o6
3- oxocycl obutwﬁe Cdpt'grr boxyl |% aclid H:y Egt B r OH CH3 404.2
3- hydr oxycycT@iu aneCJmHqu carbogyl|i'¢ acifl etiyT | espgr 1s qxidi seq26'4
according to thel 20 |literature pr ced re ( Me Chem|1990, |
2905- 2915) tdidet HAECTor4-€8ponding H3+oxbecyclFobutNdiaH3, 1 Hdi¢ aréé&@l i
acid ethyl ester—¥WO-2806{043149 PCT" 20056033 A o-frepar-at+o
1-met hyl " ca l:?a?goyl Fqsgyacﬁpobut'an Bal b y i & a&"bc%?ryl st e é’éﬁérre 0
O O- O0- 8 19 O]j10§|2ﬁsobuty|1.| ahijor oprmete (1.§8t nil, dHH014848pRe) |i
added to a stirred solution of xocycl obutaner 1, 1-di carboxylic acid
et hyl ester| (1243| g, G10I1-I21m)| g) Iénc N- methy -Hm*ph@Hi ne CH®4| 44030185
1 r ahas Hr-an H at 10+

ol e) in tetrapyprotpgR GRS gty oo OEt | CH3 | 4683

116 COOH 506.1

e =
Preparation of 1-(2,3-difluoro-4-nonylbenzyl)piperidine-4,4-dicarboxylic
acid ethyl ester
5
Scheme;
on NC><COZH
. . CO,Et
F F
Step -1

Triethyl amine (1.3 mL, 0.0094 mole) is added to a stirred dichloromethane solution
(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

10

methanesulphonyl chioride (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).



-15C tenperature. After 1.5 hours stirring, nmethyl amne (0.96 nL) is added
and 10 stirring is continued for 1.5 hours at -10 to -15C. It is then
guenched wt2nodd4bd49 water (5 nl) and extracted with et hpcTasmhst@1{2x15
mL). Conbi ned organic extract is washed with saturated sodi um bi carbonate
solution and dried over anhydrous sodi um sul phate. Renoval of sol vent
under reduced pressure yields viscous liquid which is purified by colum
chromat ography (silica gel 230-400 nmesh, hexane:ethyl 15 acetate 3:7) to

get 3-0xo0- ]Cémbﬁﬁéhcﬁpéﬁiws}er(ié/ (ashed INBCRARS N TFTMRS Féliodcby bRRé 8blution
Hydrol ysis of ester Tollow ng the procedure as nentioned for the

cor r espondi(ig15 cpt) ophtdiied ower \athydeoususedisim caiphaiporRemevalciofl solvent
derivative., 20 ,Sim r ) ol,] owi. ng,conpounds are al so prepared: EXx.

Corpound Né“f'?':%leﬂm-hgzg f&%&h&é"ovﬁmﬁﬁ H R R RRLR RS RA RS R6 106
H15C7n-4-Ph HHHF OH H 442.5 WD 2006/ 043149 PCT/ | B2005/ 003113 76 107

COHI9 HHHHO4d H376.3 108 AO#21 HHHHOHH390.3 109 C1O#21 HHHH
OH CH3 404.$teptild A OH21 F F HH OH H 426.4 111 H15C7n-4-Ph H H H F NHCH3

5256 I NHwethyiYolRatiidd Sbiktidh %8l dPmparidind3, Huddrtolit! ddid iy
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-diisopropy! 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 - Il

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 600
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 1N 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.



114 A OH21 F F HH OH CH3 440.3 115 AOR1 F F HH Ot CH3 468.3 116
NcooH 506.1 CF3 S\ O H COOH Preparation of

1- (2, 3- diwbuossudtramonyl benzyl ) pi peri di ne- 4, 4-di car boxy! ipcT/iBRioslo@isy| ester
5 Scheme: OH N---1/COZH F :cO2Et Step- 1 Triethyl amne (1.3 nL, 0.0094
nole) is added to a stirred dichl oromet hgne solution 10 (12 nlL) of

2, 3-di fl uoro-4-nonyl benzyl al cohol (1.27°g, 0.0047 nole) at room
tenperature. Reaction mxture is cooled to 0-5 C foll owed by sl ow addition
of  methanesu 'Fﬂﬁ?&%'ﬂoﬁ lok QI(Q,@diG‘IQo@%ngl@e%?ﬁ4%ﬁ&arb§hﬁ>ymip’érwma-ns then
stirred at roomtenperature for total 5.5 hours. DM water (10 nL) is
added and organic |ayer is separateabosyigeanid | ayer is extracted with

di chl oronet hane (3x10 mi). WO 2006/ 043149 PCT/|B2005/ 003113 77 Conbi ned
organic layer is washed with water (1x15 nlL) followed by brine solution
(1x15 nl) % H_gei,ed over anhydrous sodi um sul phate. Renoval of sol vent
furnishgd B5TE of light yellow liquid. 5 Step - Il N, Ndinethyl formam de
solution (5 nL) of piperidi ne-4,cgf-Hdi carboxylic acid diethyl ester (1.0 g,
0.0045 nole) (Bio-org & Med m Lett., 1997, 7, \W3¥11316; sSynth.
Conmun. 1981, 11, 17-23), |is-—adde& to a stifre X ed.ret hyl formam de
solution (5 nL) of nesy ed derivative (1. ) at room tenperature.

N, N-di i sopropyl ethyl 10~amne (1.0 nm, 0.0 le) is added to the

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 chloroformate (0.31 mL, 0.0023 mole) is added slowly to this
mixture. It is allowed to attain room temperatuke 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 ethy!

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 (5 mL) of 1-(2,3-difluoro-4-nonylbenzyl)-4-ethyl-
carbamoylpiperidine-4-carboxylic acid ethyl ester (0.48 g, 0.001 mole). The mixture



Reaction m xture is concentrated under reduced pressure, DM water (10 ni)
is added to the residue and aqueous |ayer is extracted with ethyl acetate
(3x15 nl)wo 20esnadraed organic layer is washed with D.M watras2004mdb@1nL) = | _
foll owed by brine solution (1x10 nL) and dried over anhydrous sodi um

sul phate. Renoval of solvent 15 gives 2.8 g of |ight brown viscous |iquid,
which is purified by colum chromat ography (silica gel 230-400 nesh,

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

1- (2, 3- di f igiheated-a1G0P € fen oyrs. Enanb! e remdvet!, M oyater (6 edi) ds addedjo
ester. Step - |11 20 An aqueoqus .sol utjon (3,n) o [ droxide (0,13
g, 0.0033 Mg &gsidue anddee Saiutignds @Ptdgt?deﬁohfg'ﬂo"l %M*@bﬁ@ﬂﬁ@?%“ ‘drﬁ_?‘jJsgP"{’ed
1-(2,3-difl -As e ipeni 4 it - wel ' CH ipidBy |
cst or (1. 385G ARABCHIGTE IS kel A MR it WS ) e R L.
Et hanol i s vaemmeThis2rivie salicis gurifiediy calusudetomatedrephy (Silihaegeladdd-4 0@

ci di 1 8t e SiehibiooBae melngitheabiad Holare sk IoR A S bele e er
vacuum T'éitrifléééldgﬁrlog@'cigé?idir?e@ltfamd@ﬁc B¥igcol urm chromat ography (silica gel

230- 400 nesh, I met hane: met hanol, 80:20) to get
1- (2, 3-di fluoro-4-nonyl benzyl ) pi peridine- 4, 4-dicarboxylic acid ethyl

ester. WD 2006/ 043149 PCT/|1B2005/003113 78 Pr. t , ,
1- (2, 3-di f | uor o- 4-IGRPIAER Izlj&ﬁeé:ty ”5&9%8%?/55%‘2‘#"3%?%@&9 3 boxyl i
acid Schene: 5 CK C02 H/~ CONHEt N Jx F COZEt :xcO2H Step-1 N Met hyl
nor pholine (0.34 nL, 0.003 nole) is added to a stirred solution of 1-(2, 3-
10 difll0or &chemenyl benzyl) piperi di ne-4, 4-di carboxylic acid ethyl ester
(0.77 g, 0.0017 nole) in tetrahydrofuran (10 al.4room tenperat ure.
Reaction mixture is coole 2 N z

CO,Et CO,H

An aqueous sodium hydroxide (0.30g, 0.0075 mole) solution (56 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 HCl. 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:



to -2000 and isobutyl chloroformate (0.31 nL, 0.0023 nole) is added slowy
to this mxture. It is allowed to attain roomtenperature and stirred for
two nor e Wwounss/o43fbhyl ami ne (70% aqueous sol ution, 0.44CcriB200506813 nol e)
is added to the m xture 15 at 00-50C and stirred at this tenperature for 10
m nutes and then allowed to stirr at tenperature for one hour. D. M
water (10 m-) is added and stirred for Ive mnutes. Organic |ayer is
separated and aqueous layer is extracted with ethyl acetate (3x15 nL)
Combi ned o tayer—Ts wasted—wtt f x0Ty forTowedg h e
sol ution (rggg_ nL) and dried over an§§ igﬁéiéodlun1sulphate . 369§E§%3a of
sol vent gijves viscous |iquid, icht4 s purified by colum chronat ography
(silica gel 230-B00 nesh, ethyl[“ acetate ane, |70:30) to (et
1- (2, 3-di f|l uoro-4-nonyl benzyl ) -j4- & carbﬁ?ﬁypﬁﬁﬂeridine 4- qarboxylic aci d
ethyl estler. Step-11 25 An aqueou¥ sORutirongggynb) of |ithijum hydroxide
(0.060 g, 0.0014| nole) is added to ra stirred ethﬂnolic sol utji on (5 nL) of

ot

1- (2, 3- di fi-uero—d-—rnonytbenzyl) =% H=—cagban ertrdtge=4=carboxyt
acid ethyl| ester| (0. g, 0.5%1 rnl%g Th§t¥1 th {hD dg$043149
PCT/ | B2005/ OP31L1B c{8Hpg heatgd at HpO [C Tgr houds. Kt h@Krol 404 4enoved,
DM water (5 nml) is added to the resildue and the soluytion ils acidified to
pH - 6 Wi th 11GFQI«§9HT§ﬂi d thhus fofhed ddr i ng. acHdlflchHon 390.2
filtered- off;washeg: water—2x5— ) —and—driedjund acupR S Thi's
crude solid 1¥§ Fﬁp@%ﬂ dfunﬂ chro hto raphy (sili a(aH i@ﬁiéoo 5
mesh, dichl szme ﬁemmwet raan{, - B0) {to get H 376.1
1- (2, 3-di fllLuoro-4-nonyl benzyl ) - 45 eIthcarbannuLnuanJrunp 4-icarhoxylic
aci d. Prepart®i oh @C9H104-de@l be nzjﬂ )pl peHi di he- 4H4- dilc&PHoxy44%:1.4628 | 10
Schene: NG<—GPE—=CE2H—CH2Et-CoPH -\
1227 C7H15n-4"1"—H H H F OH [454.2
Ph
123 C10H21 H H H H OEt | 43238
124 | OC10H21 Cl H H H OEt | 4821,
4841
L125 C10H21 F F H H OEt | 4685
126 | C7H15n-4- H H H F OEt ' 484.1
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~ | 445.5
131 C9H19 F F H H NHEt | 453.5

132 Q/\QCOH 518




An aqueous sodi um hydroxi de (0.30g, 0.0075 nole) solution (5 nL) is added
to a stirred ethanolic solution (8 nmL.) of 1-(4-decyl-benzyl)pipe

ridi ne-4,wodveubomylic acid diethyl ester (0.70g, 0.0@tHBmogho31rEeacti on
m xture is heated at reflux for four 15 hours. Ethanol is renoved under
vacuum D.M water (15 nL) is added to the residue and the solution is
acidified to pH- 2 with 3N HCl. Conpound thus precipitated during
acidification is filtered and washed with a m xture of methanol - diethyl

ether (20: 80preo@rstRin o'lf4L(kc@@awzbﬁaﬁmbbdbkeﬁzwamumcfcléh@kaﬁ@tbqw&arsomcd 20

Simlar way foll ow ng conpounds are al so prepared: WO 2006/ 043149
PCT/ | B2005/ 003113 80 Ex. Conpoundawss digiByhgstey #[~~ O R R C~C RS COON R4
RRLRR RBRAR 117 C1 OH2Z1 HH HH OH 404.4 118 CO9H19 HH H H OH 390.2
119 Ci10OH21 F F HH OH 440.2 120 C8H17 HHHH OH 376.1 121 OCOH19 d HH
H OH 440. 1, ghéme 122 C7H15n-4- HH H F OH 454.2 Ph 123 Ci10H21 H H H H O&t
432.8 124 OCIOH21 O HH H OEt 482.1, 484.1 125 --blOR1 F F HH Ot

468.5 126 Cr/H15n-4- H H HfF OEt 484.1 F H
NH, F NOC0202 5
4 €O, C,H,

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 extracted 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:

< > zCOZC2H5 COOH
CO,C,H; : : COOH
25

To a stirred solution of 4-(4-decyl-2,3-difluorobenzylamino)cyclohexane-1,1-
dicarboxylic acid diethyl ester (0.45 g, 0.00088 mole) in ethanol (5 mL), a solution



Ph 127 C1OH21 F F HH Ow 454.5 128 CI10OH21 F F HH o-< 482.5 129 ClOH1 H
HHHNHEt 431.5 130 C 10H21 HH H H NH*--" 445.5 131 COH19 F F H H NHEt
453.5 518w0L8/MN14€FA S\ CO H COzH WD 2006/ 043149 PCT/ pBZARW0S6B113 81
Preparation of

4- (4-decyl -2, 3-di f1 uor obenzyl am no) cycl ghexane- 1, 1-di carboxylic acid
diethyl ester Schene : FF F F Q2 CZ NH, | HDQC2C2 HS 5 To a
stirred solution of 4-decyl-2,3-difluorobenzylam ne (2.47 g, 0.0087 nole)

in dichl Oroq’r%dhﬁﬁ% Qxﬁb)(b g”@@@&@hdléﬁwﬁkn)ateﬁ(@@hm isoaddéd at room
4- oxocycl ohexane- 1-di carboxylic acid dieth ester (2.11 g, 0.0087 éml e)
in

(Hel v. ~ Chi ﬁemnemaaure Theqeaction mw@esad)\eatpéw dﬁﬂﬂx fQLrg?SBOU@ conernirasd

di chl or onet h t

st T PR B brb S PSR P8 Bl R SERSIRLISRs T e kBous
cyanobor ohygdiitida is hckfified t€ phR1i8 mplmp wiseagddition of tdito HGo Solid robtainediiis 1
hr interval. The reaction mxture is allowed to stir_at room (%%%ylgﬁéure

over ni ght . fﬂltﬁ@dm washed |Wlt*¢oﬁ‘@§?ﬁﬂ0bﬁ@ér ubige?0)r &4 cBY) ploe 8- &

residue is t ed ous layer is extracted in
15 et hyl aéjg éb?%ﬁﬁ%é%%%‘gé o%ga?\b?)gglllgggg I's washed wth brine
(1x10 nmL) and dried over anhydrous sodi um sul phat e. Renoval of sol vent
furni shed vi scous

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

10 dicarboxylic acid diethyl ester

Scheme:

co c,H5 ( > :CO Lot
C COCHs 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 layer 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



liquid which is purified by colum chromat ography (silica gel 230-400 nesh,
n- hexane: ethyl acetate 60:40) to get 4-(4-decyl-2,3difluorobe nzyl

am no) cycvoheosansgrse 1, 1- di car boxylic acid diethyl ester. pe@1Bropaszaid on of
4- (4-decyl -2, 3-di fl uor obenzyl am no) cycl ohexane- 1, 1- di carboxylic acid
Scheme: FF F N/~ O00OH F N~\ .::::: % -(~-/x 25 To a stirred solution
of 4-(4-decyl -2, 3-difluorobenzyl am no) cycl"ohexane-1, 1- di carboxylic acid

di et hyl ester (0.45 g, 0.00088 nole) in ethanol (5 nL), a solution WO
2006/ 043149 PCPH4ZQ08H G0 eciP2 0L dmasiosniyfitenymikOlodoBexdhd9s3 mol e)

in water (6 nL) is added room erature. The reaction m xture is

heat ed under reflux for 8 hoursde%th@QWt?raétheQIhylLﬁﬁd%fr reduced pressure and
the residue is treated with water (2 nlL). The aqueous solution is
acidified to pH -2 by drop wise addition of dil. HO. Solid obtained is 5
filtered, wagheghen th methanol:ether (10:90) (10 ni) to get 4-(4-decyl-2, 3-
difl uorobenzyl am no) cycl ohexane-1, 1- d| carboxylic acid Prepar at i on of

4-1 (4-decyl -2, 3-di f uoroberfzyl ) me @y@mo] cycl ohexane- 1. cabhaxylic
1 Co,C,H, [ COOH
5
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 : methano! 85: 15) to get 4-[(4-decy!-
2,3-difluoro-benzyl)(methyl)amino]-cyclohexane-1,1-dicarboxylic acid ethy! ester.

15
Preparation of 4-[(4-decyl-2,3-difluoro-benzyl)methylamino]cyciohexane-1,1-
dicarboxyiic acid
Scheme:
C CO,C. H5 C COOH
Co,C, H COOH
20

To a stirred solution of 4-[(4-decyl-2,3-difluorobenzyl)methyl-amino]cyclohexane-
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



Fi CO2CzHs | /| COC | 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 esbevoq@sisog, 0.0041 nole) in acetone (42 nl), potrasmiosim3icar bonat e
( 0.85g, 0.0061 nole ) is added at roomtenperature. The reaction m xture
is cooled to 100C and nethyl iodide (0.64 g, 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 n). ThelphateroRemasall 8Y €blveAt anteacddidednpreisbyte Aaishbd olid2Ovhidh is

Combi ned organic |layer are washed with bri ng{ﬁil x10 nl)_ and dri ﬁflnegv?r
sodi um sul prashed withrsliethybethes (dnmL)s {er et Khdip-desylsd sutiflyargbenzyhimethvl s

purified b B : ilica gel 230-400 nmesh, nobil e phase
n- hexane: e%ﬁ@ﬁ“&@?%&%ﬁ ’q%wéx)g@tédﬁ[ (4-decyl-2,3- difluo robe

nzyl ) met hyl am no] cycl ohexane- 1, 1-di carboxylic acid diethyl ester. 25 WO
2006/ 043149 PCT/1B2005/ 003113 83, Preparati on of 4-[(4-decyl-2,3-difluorobe
nzyl ) med hy (Similaioyay illewingempoundsRreAsRRIAPREE S ci d et hyl ester Scheme: F F
F CO2Cl HS — 11— COCH 11T CO2CZHS T COON— 5 To a stirred solution of
4-1 (4-decyl 1 2, 3-di fl uorobenzwl ) (et hyl ) am ®Rel ohexane- 1, 1-di carboxylic
acid diethyl ester (0.5 g, O. t hanol (5 nmL), a sol ution of
sodi um hydr oxi de| (0. 15 g, 0.00 ek, | t&PR(5 nl) is added at| room
tenperature| The|lreaction m Xturé¢ is®heated under reflux for |5 hours, 10
concentrated under reduced pressire and the residue is treated with water
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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
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ecy
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r. 15 Preparation of
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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.

Preparation of 1-(4-decylbenzyl)azetidine-3,3-dicarboxylic acid

COH

O/\ 2
\/\/\/\/\Q/\ O\\//\/\/\/\Qﬁ oM

To a stirred solution of 1-(4-decylbenzyl)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
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. HCL. White solid
mass is filtered and washed with diethyl ether:methanol ( 8:2 ) furnished 1-(4-

decylbenzyl)azetidine-3,3-dicarboxylic acid.

Ex. CoH
141 \/\/\/\/\/©/\ N©<C02H

15

376.5
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OH 468.2 Preparation of 1-(4-decyl
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10 Schene: CHO 0 O---'

F
H
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OEt

benz

azetidi ne- 3, 3-di carboxylic acid diethyl

R2 R3 R4 RS R6 R7 133 C1OH21 F F H H Ot
OEt CH3 CEt 510.2 135 C9H19 F
CH3 GWo488/04314837 C10H21 F F H

CH3 OEt 524.2

134 C9H19 F F

HHOHHOH439.6 136 COH19 F F HH

CH3 OH 496.2 ?»8%1B30k@i18 F H H

140 C10H21

FFHHOHCHR

%#)azetidine-3,3-dicarboxy|ic acid
0o a stirred sol ution of

ester (0.8 g,

0. 00397 nol e)

(Synth. Commun., 2003, 33, 3347-3353) nethanol (10 m) —a solution of
4- decyl benzal Behyde (0.97 g, 0.00397 GOMEPUNG et hanol (5 mL) i MS RIS Wo
2006/ 043149 |PCT/ 11B2005/ 003113 85 at roomtenperature. The reaction mxture
is stirred flor 1./5 h at room t enpefature. d acial acetic acid (1 nm) ils
added to the mxture, cooled f {reat@®gd wth sodijum
cyanobor ohydride {(0.29 g, 0.0047 Ie)lls a ne reaction mxture is
brought to rloom tlenperature a H;MFdetosUr at roomtenperature |5
for 3 hours.| The|m xture is concemf,rated under reduced pressure and the
residue is |treatled with DM water (10 ) _and extracted with-ethy
acetate (2x20 ni). Contil ned orgdRic RayeR3 s s HefRP wi| P br i ne (1x10 )
and dri ed ovef athyadrogs et phateRenoyaty & frvent|TU ghed a
Vi scous quui@ﬂ%kichqiﬁﬂﬁﬁ?}iej §§ éﬁlunﬁ chronatogrdphy (s |I%§Pge|
230-400 nesh, nobile phase n-hexane:pthy| 10 jacetate 7:/3) to pet488.34-decyl
benzyl) azetiidine-3, 3-dicarboxylic arid diethyl ester.

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

144 C9H19 H H H H OH __<< 444 4

145 C9H19 H H H H OH || —< 4423

146 H13C6n-4-Ph H H H F |OH [CH3 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 Ci H H H |OH |CH3 466.1,

468.1
154 O YN qo o, 468.2
155 /L::j/A\u ~ 530.0




Preparation of 1-(4-decyl benzyl)azetidine-3, 3-dicarboxylic acid Schene: 0
O/~\ CCO2H NNQCO2H 15 To a stirred solution of

1- (4- decywben@ylsymzaet i di ne- 3, 3-di carboxylic acid di et hylpcTaBtossoqz01395 g,
0.0022 nmole) in ethanol (10 m.), a solution of sodium hydroxide (0.44 g,
0.0110 nole) in water (6 nL) is added atg;roomtenperature. The reaction

m xture is heated under reflux for 5 hours. The reaction m xture is
concentrated 20 under reduced pressure and the residue is treated with DM
water (2 mEkamphe32aqueous sol ution is aci dified to pH -2 by drop wise
addition of dil. HCl. Wiite solid mass is.filtered and .h%) Ith dcliethyl
ot her : mot harlG-Fiuose4-heptyibinnemylrt-imaihy DeRIoIRRRSNE ! dr RiSaBoxylic ac
3-dicarboxylic acid. Ex. COZH 376.5 O<CO H 141 WO 2006/ 043149

PCT/ | B2005/ 003113 86 Ex. Conpound Ms (ESI+) Rz R CORS RrR3 R6 CO2H R4
R Rl R2 R31B4 RMRG (CBRICEDFR100ME1 Ntz HhpBh) H 466. 4, 468.3 143 H

15C7n-4§ Ph1T.6|_5| G)FZ%QH(&GZSQ.?G (t); 29.80 (t); 30.02 (t); 32.01 (t); 32.46 (t); 33.11 (1)
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
Example 33
1-Cérbamoyl-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 (t);
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): 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 (f); 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 (t);
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



144 COH19 HH HH OH 444.4 145 COH19 HH H H OH 7< 442.3 146 H13C6n- 4- Ph
HHHF OHCH3 4 88.2 147 COHI9 HHHH OH CH3 416.3 148 COH19 F F H H OH
CH3 452. 3w0L46/0@9H89 H HH H OH C2H5 430.4 150 COH19 FpEThBId0&HH3ith3438. 4
151 C10H21 F F HH OH H 452.5 152 Cl1OH2Z1 HH HH OH CH3 430.2 153 C9H190
C HHHOHCH3 466.1, 468.1 154 COSH 488.2 CO=H 155 CO=H 530.0 CFA S\
COSH WD 2006/ 043149 PCT/ | B2005/ 003113 87 Exanple 32

3-[(2-Fl uoro-4'-heptyl bi phenyl - 4-yl et hyl ) am no] cycl opent ane-1, | - di car boxyl
ic acid 133 NWR :(CDCI3 +TFAY; 10081MHAMdpm)ppm) 5 14.65 (q); 23.29 (t);

36, 31(1)) 4.6 (@ 232 (B2pep. (s 26t (b 2089tk 3451 Q1708 Et&)%%fz Ge-F =

24.35 Hz]; 06l
Fainy, o RRRr BT 015050 by 80D @ROSV (0L 10,064, T1x 2D B 1B 704, 05
(s); 160.3924s(8s); 1BD.13 {d); 289.024deI}56 607(4);8174.83 {s)1786.02 (8)) 10 Exarrple 33

1- Car banoyl - 3- (4- nonyl benzyl am no) cycl opent anecar boxylic acid - |sonmer B
13 C NVR (TFA+CDCl 3; 100.61 MHz; ppm

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 (1); 29.98 (2t); 30.11 (1); 30.19 (t); 31.86 (t); 32.55 (t);
35.72 (t); 36.31 (t); 36.91 (t); 51.62 (1); 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 (t); 28.64 (t); 28.70 (t); 28.86 (t); 28.98 (1),
30.43 (t); 30.82 (t); 31.29 (t); 34.86 (t); 35.35 (1); 35.51 (d); 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
Example 38
3-[(2-Fluoro-4'-heptylbiphenyl-4-ylmethyl)methylamino]cyclopentane-1,1-

dicarboxylic acid

25 13 C NMR : (CDCI3 +TFA; 100.61 MHz; ppm)
13.94 (q); 22.09 (t); 26.67 (t); 28.55 (t); 28.68 (t); 30.74 (t); 30.87 (t); 31.25 (t);
34.84 (21); 36.74 (q); 56.42 (1); 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)



15 14.64 (q); 23.29 (t); 29.95 (t); 29.99 (2t), 30.07 (t); 30.16 (t); 31.86
(t); 32.52 (t); 36.26 (t); 36.28 (t); 37.47 (t); 51.08 (t); 59.06 (d);

59. 50 (s)wok8i/®d3146S): 130.16 (2d); 130.19 (2d); 146.2¢ctaproodiéimiid (s);
177.61 (br s) Exanmple 34 20

3- (3-Chl or o- 4-decyl oxybenzyl am no) cycl opegst ane- 1, 1-di carboxylic acid 13 C
NVR: (CDCI3 + TFA); 100.61 MHz; ppm) 14.71 (q);, 23.33 (t); 26.53 (t); 29.12
(t); 29.64 (t); 29.98 (t); 30.02 (t); 30.20 (t); 30.22 (t); 32.56 (t);
33.05 (t); ExampléBP; 50.52 (t); 58 27 (d); 59.78 (s); 70.03 (t); 25

114.21 (d); 31 B (os 124 07 ino ?éygclcz)gergtg%é-1%‘F-%ic%%bo(x%c 30%6 53 (s);
174.98 (s): Biorg-n F
3-(3-Chl oro-4-oct yl oxybenzyl am no) cycl opent ane- 1, 1-di carboxylic acid 30 WO

2006/ 043149 PCT/ | B2005/ 003113 88 13 C NMR : (CDCI 3 + TFA); 100.61 MHz;
ppn) 14.63 (&)C NBMR2¢CDO)3 +T6 A8 009 IMEZ. oMY t): 29.57 (t): 29.81 (t):

(570 70 06 (FEY 239500y Loblodep el ??496?@%??%45%é65§93‘%d§fg)i%§86§1
(d); 156. 603(2@4» t)173%§ﬁt1®7231&55 A58 &) 5@0@%9@@@ 116.25 [s, (d J=11.42

1- Car banoyl - (4 non Ibenzyl am no) cycl opent anecar box c acid - Isonmer A

13 C NMR (2} d8612t (dool 28189vie); 15@156 19 (. ¥ 128 ] 33993 ;[s2¢ddbsliR ) ;

() 989,%”9)1 28 oblth s~ sbybepi (8 S )ine %45‘355&49 d2r 0 334 TeRg
130. 29 (2d) (s)1467.39 (65); 175.92 (s); 176.90 (s) Exanple 37 15

3-[ Cycl oEropyI (4- nonyl benzyl ) am no] cycl opent ane- 1, 1-di carboxylic acid 13
C NWR O d6; 100.61 MHz; ppm

Example 40
3-(2,3-Difluoro-4-nonylbenzylamino)cyclopentane-1, 1-dicarboxylic acid ethyl ester
13 C NMR : (CDCI3 + TFA; 100.61MHz; ppm)

15 14.35 (q); 14.%4 (q); 23:33 (t); 29.52 (t); 29.59 (t); 29.92 (t); 29.96 (t); 29.98 (1);
30.12 (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= 11.41 Hz)] 126.35 (d); 126.78 (d); 136.21 [s, (d J=

1274 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
Example 41
3-(4-Nonyl-benzylamino)cyclopentane-1,1-dicarboxylic acid isobtityl ester

13C 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 (t);
30.19 (t); 31.85 (t); 32.57 (t); 33.49 (1); 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



5.18 (2t); 13.95 (q); 22.11 (t); 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 (d)wo2006d314b) ; 57.28 (sS); 64.35 (d); 127.34 (s) pctaB20880(32th) ;
131.63 (2d); 143.40 (s); 172.39 (s); 173.06 (s) 20 Exanple 38

3-[(2-Fl uoro-4'-heptyl bi phenyl - 4-yl met hyjp) net hyl am no] cycl opent ane- 1, 1-
di carboxylic acid 25 13 C NVR (CDCl 3 +TFA; 100.61 MHz; ppm) 13.94 (q);
22.09 (t); 26.67 (t); 28.55 (t); 28.68 (t); 30.74 (t); 30.87 (t); 31.25
(t), 34.84xariple 436. 74 (q); 56.42 (t); 57.88 (s); 64.82 (d); 119.06 (d,
J=23.98 Hz); 127.93 128 61 (2d 2 ); 128.67 (d);
129.05 (s, 33[M€3hxﬂd4rqtqnylbf%$‘ ”S@VC n Fﬁ 3“3%‘% g’? %‘M =8. 18 Hz):
131.69 (s); &é% @ (s); 158.67 (s, J= 246. 59 30 Hz) ; 172 22 (s); 172.89 (s)
WD 2006/ 04§£ BCT/ 1 B2005/ 003113 89 Exanpl e 39

3-(2,3-Di fluoro-4-nonyl benzyl am no) cycl opent ane- 1, 1-di carboxylic acid 13 C

NVR (CDCI 3 + TF . . 20. :
29, 92((6) ¥ th(ﬁgﬂsﬁéd%%#qr@ﬁzl@m ? (3% 3533(?? (téz EZ (5?)“3%3 57
(t); 37.23 %%gﬁfﬁl%?gg}(zf@e@ Qé)57 @9 64 %Qt) 2&652(5) [28.94 ¢); 36-67K1)42

Hz)]; 126.2
(dé] J1= mma) H1.26 28); 36. 8@9(2182)3]6,58130 51(1[35(1) (53&8 ﬁ%)ﬁéaJé 6)7%%0542 ﬁéz)

%0( :;)SBHZD) 1‘ I1 és) Béé %glfg?,'gﬁ?&i%&ﬁ%@?@ﬁrﬁ”?‘ﬁ(% 1cyr g8>£))l i c-acid ethyl

ester 13 C NIVR (CDCI 3 + TFA; 100.61 Miz; ppm) 15 14.35 (q); 14.74 (q);
23.33 (t): 29.52 (t) 29.59 (t): 29.92 (t): 29.96 (t): 29.98 (t): 30.12
(t): 30037 Example®3. 53- (t); 33.73 (t): 37.21 (t): 44.73 (t): 58.80 (d):

59. 98 (s); 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 (; 31.81 (b);
15 32.37 (t); 32.95 (t); 36.23 (t); 37.11 (t); 50.46 (); 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 dlcarboxyllc acid benzyl ester
20 :
13 C NMR : (CDCI3 +TFA;' 100.61 MHz; ppm)
14.69 (q); 23.35 (1); 29.71 (1); 29.96 (t); 30.00 (t); 30.12 (t); 30.19 (b, 31.84 (1),
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); 130.14 (2d); 130.37 (2d); 134.88
25  (s); 146.74 (s); 171.55 (s); 178.24 (br s)

Example 45
‘3-[(2—Fluoro-4'-octy|biphenyl-4-y|methyl)amino]cyclopentane-1,1-dicarboxy|ic acid
ethyl ester ’

30



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, wd=006aR21493 Hz, J2= 16.67 Hz]; 171.30 (s); 177 peo/msansoid13
Exanpl e 41 3-(4-Nonyl - benzyl am no) cycl opentane-1, 1 -dicarboxylic acid

i sobutyl ester 13 C NVR: (CDCI3 + TFAg1100.61 MHz; ppm) 25 14.71 (q);
19.30 (2qg); 23.35 (t); 28.27 (d); 29.72 (t); 29.96 (t); 30.01 (t); 30.13
(t); 30.19 (t); 31.85 (t); 32.57 (t); 33.49 (t); 36.32 (t); 37.36 (t);
52.11 (t); 13&WRdXCDC€d’9ﬂE)Q'EMHz?¢pﬁﬁ (t); 127.68 (s): 130.12 (2d);:

PCT! | B2005) bbBA f0). 073 e b 4y 295110 28'd 208 5 3BY (i HL01 o,

3-[ Met hyl t | |
cstor 5 13°C TR PEREOABIOHAY RS0 301 (48100 @R190.88 (BF 2270 Y
é t1 ) 2626t 57 123)8884[3&2630(%)24 mﬂ;ﬁ 127)28 @B, 1}%9.22)(2d)3029232([2;d (d, BO-Fr92(42 ;
(d): ( )7 i‘?)l( s1)'30(8§2§ %36{02 )Tq‘)ﬁs‘i%?}s&éi §21l§s<d§§<>§€§-? %TPZ%M% )976?5)1 68
e hi? R o A R e P LR it I T
%?5363§té5 29. 82 (té %9592 (t): 29.99 (t): 50. 05 (t); 31.81 (t); 15 32. 37
t 3 (t); 37.11 (t); 50.46 (t); 53.63 , 56.89 (d);
59.69 (s); %‘P'%gs(s) 129. 66 (28)) 131. 03 Ezé) 145. ogq%s) 171. (94)(3)

;(7”5 dO éeg 2”3 ?Ffmd?o A4 oty (A NG UBAREHY B B EycibpatRBRENet-dicrbtxg e Bowy! | ¢
10130 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 (t);
33.52 (1), 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 [s

15 (d, JC-F = 251.02 Hz)]; 176.69 (s); 177.70 (s)

Example 47
3-[Cyclopropyl-(2-fluoro-4'-heptylbiphenyl-4-ylmethyl)yamino]cyclopentane-1,1-
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 (t);
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);. 127.63 (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); 158.73 [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



20 13 C NVR (CDClI 3 +TFA; 100.61 MHz; ppm 14.69 (q); 23.35 (t); '29.71
(t); 29.96 (t); 30.00 (t); 30.12 (t); 30.19 (t); 31.84 (t); 32.57 (t);
33.49 (t)wo3becals(ed); 37.32 (t); 52.10 (t); 58.65 (d); PeraR20080033)3 69. 65
(t); 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?% 178.24 (br s) Exanple 45
3-[(2-Fluoro-4'-octyl biiphenyl -4-yl met hy am no] cycl opent ane-1 , |

-di carboxylic acid ethyl est er 30 WO 2006/ 043149 PCT/1B2005/ 003113 91 13

C NMVR: (CDQ|33C,4,@Q QEDGE+ 'p dgdl@ﬁﬁp&q% m$4. 72 (q); 23.28 (t) 29 51 (t);
29.88 (1): 30°03 (1) 30 09 32.01 32. 50 9t5)7(tx32 99 36, 31

(t); 37.04 1470 (q)g &17& t(9); 2?177 @) 8 3359) %Z&)(t) es. £39.99 { 83991[@) (d,

JCGF = 24. 2 9 3
o)1 : 130,69 (6 Qudt R P ohse 067 a7 136,367 B3 02 S BT A8, o
(1 ;)5 251?2)%191)(3) 37%%97@1)(326 646@); 11L3d $8 (2d); J1@d%5(2d$9186617lzos]) 117.5838);(s) ;
s
3-[(2- FI5uor1(78£ﬂ5 (S()tyl b| phenyl - 4-yl met hyl ) ami no] cycl opent ane- 1, 1- di car boxyl i
c acid 10 13 C NV\R (CDCI 3 +TFA; 100.61 MHz; ppn) 14.72 (q); 23.37 (t);
29.63 (t); 29.97 (t); 30.09 (t); 30.17 (t); 32. 09 (t); 32.59 (t); 33.52
(t); 36.41 Eample 4937 (t); 51.35 (t); 58.97 (d); 60. 02 (s) 118.08 [d (d,
JC-F = 24.38 ENE@ 126.26 (d); 129.43 (4d); 129.88 [s JC-F = 7.59 Hz);
132. 13 (s) ;3- (&3 rpsd-panylbenzylamigop4- mﬁtm'icaﬂwneﬁcyqiore%ntata@cmbﬁzy&w Hz)];
144. 33 (s) aciluﬁoléo?fnélsA 15 (d, JCGF = 251.02 Hz)]; 176.69 (s); 177.70 (s)
Exanpl e
3- [a/pcllopropyl (2- fI uor o- 4' - hept yl bi phenyl - 4-yl net hyl ) am no] cycl opent ane- 1,
1- dicar box1yl ic aci
CNMR: (CDCI3+TFA) 100.61MHz; ppm)

14.58 (q); 23.37 (t); 28.24 (q); 29.56 (t); 29.64 (t); 30.01 (t); 30.03 (2t); 30.19 (t);

30.42 (t); 32.61 (t); 35.85 (t); 37.31 (1); 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= 24217 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-methylcarbamoyicyclopentane  carboxylic

20 acid - Isomer B

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

14.59 (q); 23.35 (t); 28.32 (q); 29.53 (t); 30.01 (3t); 30.17 (t): 30.38 (2t); 32.59 (t);

37.37 (t); 37.83 (1); 44.96 (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= 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 — lsomer A



20 13 C NVR. (DMSO d6; 100.61 MHz; ppn) 6.23 (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. 00u)6043a901 (t); 56.17 (t); 57.35 (s); 64.16 edrusdIeddi1yd);
126.73 (d);. 127.63 (s); 128.57 (2d); 128.61 (2d, J = 2.90 Hz); 130.25 [d
(d, JGF 25 =3.26 Hz); 132.07 (2s); 142.23 (s); 158.73.[s (d, JCF = 246.06
Hz)]; 173.03 (s); 173.46 (s) Exanple 48

3- (4- Nonyl benzyl am no) cycl opent ane- 1, 1-di carboxylic acid isopropylester 30
WO 2006/ 043149C REAR|: B2DTHE 00BA1300.82 MEzpdvR : (CDCI 3 + TFA; 100. 61 MHz;

o™ (1) 50 e (i 4 060192 57) 1) o135 (1 30.64 40 80,08 (2 9052 (1 3088 o

. 37.36 0 52 : NS . ; (Eh) he 126, :
150 18" (o) SPER G558 & B LI 00,87 L2t 1Y 4935630, 5R 05 (G0 BBI R
3- (2, 3-Di f | 5Ora89 é)ntae/5® )z y3G6H (2Y): 13014ak (), clatBbEaT(s)) tF2:B6 tent 7889 (s)

carboxylic acid - Isomer A 10 13 C NW\R (CDCI 3 + TFA); 100.61 MHz; ppm
14.58 (qf; 23.37 (t); 28.24 (q); 29.56 (t); 29.64 (t); 30.01 (t); 30.03

(2t); 30. 19%&@-, 89.42 (t); 32.61 (t); 35.85 (t); 37.31 (t); 45.47 (t);
59.40 (d); PSS 116.12 [s, (d, J= 11.37 Hz)]; 126.38 (d); 126.93
(d); 136. 91 3-@-Nonylbdrzylamidb)-Hyrbpyltdbabtoyieyclopediantsatioxyite aciti7- lsomes B=
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- D | yaronRONE DR 7Y EAT 0051 IR ppth ar banoyl cycl opent ane
car boxylic ’ ’
le 11.40 (q); 14.61 (g); 22.49 (t); 23.35 (t); 30.02 (2t); 30.15 (t); 30.22 (t); 30.62 (t);
31.88 (t); 32.60 (t); 36.33 (t); 37.49 (t); 37.92 (t); 43.75 (), 51.92 (1); 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-Decyl-2,3-difluorobenzylamino)cyclopentane-1,1-dicarboxylic acid

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

14.64 (q); 23.39 (1); 29.56 (t); 29.61 (1); 29.99 (t); 30.03 (t); 30.05 (t); 30.23 (1);

30.32 (t); 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)



20 acid - Isomer B 13 C NVR : (CDCI3 + TFA); 100.61 Mz; ppn) 14.59 (q):
23.35 (t); 28.32 (q); 29.53 (t); 30.01 (3t); 30.17 (t); 30.38 (2t); 32.59
(t); 37.W80206004383%. 83 (t); 44.96 (t); 59.44 (d); 59.93pC)B20b4/60328 [, (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= 13.5§,Hz)]; 150.26 [s, (dd,, J 1= 250.88
Hz, J2= 16.55 Hz)]; 174.80 (s); 177.67 *(s) Exanple 51 30

3- (4- Nonyl benzyl am no) - 1- pr opyl car banoyl cycl opent anecar boxylic acid -

| somer A W9426}0 )%%34%9(@@8.862@2,52@%1(@830.% gﬁ, 30.0BRY); GODE @); 430720 (100. 61
Mz; ppm) 11.48 (4); 14.66 (qé; 2.57 gt_); 23. 36 (1%5 29. 64 (1); 30.2 _
(2t); 30.180(36 (1);381.92 (tx )32.6631t)88588) () BB.$5 (N1 $7-335(t8152.¢1;(V36833 (@) ;

Lot (5 shRo e e g g3 oy AP s BRI 0 >

3- (4- Nonyl benzyl am no) - 1- pr opyl car banoyl cycl opent anecar boxylic acid -
Isomer B 13 C NMR : (CDClI 3 +TFA; 100.61 WMHz; ppn) 10 11.40 (q); 14.61 (q);
22.49 (6); Examgge 6b); 30.02 (2t); 30.15 (t); 30.22 (t); 30.62 (t); 31.88

t); 32.60 : . : ; , PR P
50 34 (4) ; SeePeR b dipol T Peyblopmaiontigpenidibooriic 2ft Sarking
174.03 (s); 177.99 (s) Exanple 53 15
-3-(4-Decyl -2, 3-di fl uor obenzyl am no) cycl opent ane- 1, 1-di carboxylic acid 13
C NVR (CDARE NMR: (@@@I%ITﬁﬁiﬂOB&hM%éi RRMI q): 23.39 (t); 29.56 (t): 29.61

t); 29.99 .,.(td~ /30 . . ; 2 - 3. ) tay;
52 63 (1); WEUIN AFal)i2n o 002 B, 80 faky, 5y oo i 078
116. 071ps ()87 4§ 52.601+>B6:87 (t)136.50 (il 386 (RCSE1S @) 0. 3&)d); B9/ d
(k. o5 1 126974} 13038 (oo 136 862 136 777s) 17489 (&) 17 78kg) (4D L ©F

Example 56

1-Ethylcarbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic 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 (t); 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 (t); 30.00 (2t); 30.12 (t); 30.19 (t); 30.39 (t); 31.86 (t);
32.57 (f); 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 (2d); 146.44 (s); 173.76 (s); 177.44 (s).

30



F = 11.27 Hz); 150.2 [s (dd), J1 G F =249.11 Hz, J2 G F =14.24 Hz]; 176.81
(s); 177.79(s) 25 Exanple 54

3- (4- DecywWbenaylsanmno) - 1- net hyl car banoyl cycl opent anecar lpoxyB2oos/asi s -

| soner A 13 C NMR (CDCl 3 +TFA; 100.61 Miz; ppn) WO 2006/ 043149

PCT/ | B2005/ 003113 94 14.62 (q); 23.40 (39{&) 28.30 (qg); 29.78 (t); 30.06
(t); 30.08 (t); 30.18 (t); 30.30 (t); .36 (t); 31.92 (t):; 32.66 (t);
35.83 (t); 36.37 (t); 37.35 (t); 52.41 (t); 58.91 (d); 59.89 (s); 126.50
(s); 130. 3&xahtple 5830. 48 (2d); 147.07 (s); 173.18 (s); 178.66 (s) S5 Exanple
55 3-(4-Decyl benzyl am no) - 1- met hyl car banoyl cycl opent anecar boxylic acid
-1soner B TilsopronyiRarfarneylB-¢rrenylhereybminpicyclnpentaneceoxylic agd 35 (t);

28. 62 (q);lggﬁ%g (2t); 30.13 (t): 30.25 (t); 30.30 (t); 30.78 (t); 10
31.87 (t); . dq(t); 36.32 (t); 37.50 (t); 38.16 (t); 52.15 (t); 59.33
(dj; 59.62Mages (Estdhods): (s); 130.38 (2d); 130.56 (2d); 146.77 (s); 174.89
(s); 177.78 (sg Exanpl e 56 1-Et hyl

car bamoy! - Mt noddlifenzyl ani no) cycl opent anecar boxylic acid - |soner A 15
13 CNWR (CDCI3 + TFA); 100.61 MHz; ppm 14.01 (q); 14.58 (q); 23.40 (t);
29.70 (t); 30.07 (t); 30.09 (t); 30.20 (t); 30.28 (t); 31.94 (t); 32.66
(t); 35.81Hxampl86938 (t); 37.11 (t); 37.29 (t); 52.35 (t); 58.92 (s);
59.95 (d); 126.55 (s); 130.40 (2d); 130.48 (Zd?; 147.11 (S). 172. 34 (s);
178. 92 ( s) .1-lsopropylgaphameyi-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid —

1- Et hyl car 3- (4- nonyl benzyl am no) cycl opent anecar boxylic acid - |soner
B 13 C NW 13 + TFA); 100.61 MHz; ppm) 25 14.09 (q); 14.69 (q); 23.34
(t); 30000 Mas)(Es8ndde)t); 30.19 (t); 30.39 (t); 31.86 (t); 32.57 (t);
?3)31 (t); (69.1)9_#0:(4%)1,.4 37.19 (t); 37.76 (t); 51.54 (t); 59.20 (s); 59.25

Example 60 o
- 3-(4-Decyl-2,3-difluorobenzylamino)-1-methylcarbamoyl cyclopentanecarboxylic

15 acid - Isomer A

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

14.58 (q); 23.40 (t); 28.28 (q); 29.58 (t); 29.72 (t); 30.03 (t); 30.06 (t); 30.07 (1),

30.26 (t); 30.34 (t); 30.44 (t); 32.66 (t); 35.93 (t); 37.37 (t); 45.64 (t); 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..49 Hz, J2 C-F =13.06 Hz); 173.13 (s); 178.81 (s)

Example 61
25  3-[(2,3-Difluoro-4-nonylbenzyl)methylamino]-1-methylcarbamoylcyclopentane

carboxy-lic acid - Isomer A

13 C NMR : (CDCI3 + TFA); 100.61MHz: ppm)
14.72 (q); 23.33 (1); 28.12 (qg); 28.85 (1); 29.14 (t); 29.56 (t); 29.97 (21); 30.12 (1);
30 30.33 (t); 30.98 (t); 34.91 (1); 36.65 (t); 39.23 (q); 53.05 (t); 58.78 (s); 67.28 (d);



126.88 (s); 130.23 (2d); 130.42 (2d); 146.44 (s); 173.76 (s); 177.44 (s).
30 WD 2006/ 043149 PCT/1B2005/003113 95 Exanple 58
1-Isopropybcmmmmnnyl-3-(4-nony|benzylanino)cyclopentane@@mhpxmbmﬁlﬁpid_;
| somer A Mass (Es+ nobde): 5 (M+rl)+ = 431.4 Exanple 59

1- 1 sopropyl car banmoyl - 3- (4- nonylbenzylan1%€)cyclopentanecarboxylic acid -
| soner B 10 Mass (Es+ node) (MHD) + = 4 Exanple 60

3-(4-Decyl -2, 3-di fl uorobenzyl am no) - 1- net hyl car banoyl

cycl Ope“t arﬂqqasio?éy(b' 9= é§1aqz)d 1‘26'8330(63" 1&7153 gagNWSG 8(1C[§C 8 JTFH2.8800 ]61
VHz; 14.58 (t): 28.28 (q); 29. ﬁét @%t 30. 03
30. 06 (t) 1:40 897 [ o, J13024®62/(i-bz J20. 1:?404 Hel, B0.55 [, 1(d, db= 0(25 Hz3d293

t); 37.37 20 59.96 (s 116.11 [s (d JCGF
(=1)1. 28 Hz) ! %%Hég %ﬁ (3’t7)£§)65'2§4%o(%9) 137.02 [s (d§ )JC F =12.£37 |(42§ 149. 73
L5,509) | ket bodks o adfilenk: 9. 50 He); 190.3 [s (). J1 CF
=248. 49 , J2 G F = ); 173.13 178. 81
3-[(2, 35D| f28u‘tﬁ€!}436|(8ﬁ)(t)b§&ﬁ9l(91h@t3lf@1 ﬁ}ngﬁo‘ﬁ )kt ﬁél(@aﬂ[’aé%’y@éyﬂ%@%(ﬁ Jane
carboxy-lic acid - Isomer A 13 C NVR (CDClI3 + TFA); 100.61 WMHz; ppnm) 14.72
(q); 23.33 (t); 28.12 (q); 28.85 (t); 29 14 (t); 29.56 (t); 29. 97 (2t);
30.12 (t); Exa®pi€633 (t); 30.98 () 34.91 (t); 36.65 (t); 39.23 (q); 53.05
(t); 58.78. (s); 67.28

3-[(2, 3-Difluoro-4- nonylbenzyl)methylamlno] 1-methylcarbamoylcyclopentane

(t);

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 (2t); 30.11 (t); 30.23 (t); 30.28 (t); 31.83 (1),
32.58 (1); 32.86 (t); 36.34 (t); 36.44 (1); 39.06 (q); 58.98 (s); 60.81 (), 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 (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
(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/ | B2005/ 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, J1= 249.24
Hz, J2= MRoQdoddak149150.55 [s, (dd, J1= 250.25 Hz, J2= D3THB2008MH(3113173. 37
(s); 176.47 (s). Extra set of peaks are as follows: 5 28.16 (q); 36.82 (t);
39.49 (qg); 53.21 (t); 58.95 (s); 67.64 (f; 114.73 (d); 176.61 (s).

Exanpl e 62 3-[(2, 3-D'f|uoro-4-nony|benz@?)nethylam
|no]-1-nethy|carbanoylcyclopentane carboxylic acid -lIsomer B 10 Mass (ES+
node): ( 433.4 Exanple 63

3-[(4- Decyl enzyF)nethyIanlno]cyclopentane 1,1-dicarboxylic acid .15 13 C
NVR: (TFA+®@&pnyMnmamcydpwnMem1(dtparbwllsac@propxeesjar(t) 29. 99
(2t); 30.11 (t); 30.23 (t); 30.28 (t); 31.83 (t); 32.58 (t); 32.86 (t);
36.34 (t); 36.44 (t); 39.06 (qg); 58.98 (s); 60.81 (t); 66.57 (d); 124.81
(s); 130. 4814§quR1 1.3[5’(_%3(.,&qu 106 % 2MHS bp m;76 36 (25) Each peaks marked in

20 bol d showed anot her peak sane |ntenS|t

2 sy Dty v T ), e 023 3D, () 29 S 1 b g et 3005103043 Mp5 13

7355 (1) 51940 3.958)5% b3 : BB ¢ J6.283hs 3711 o Bh 2oty e ra e,
(t); 31.85 éd bs 3R 6wiod %‘ﬁ @ﬁeé?(sft?zg@@ (&); (B); 083&&d341(45)36 (@3 o147 )(8);

58.68 (d); 1 IOF 5 (t); '126.60 (s); 130.13 (2d); 130.37 (2d):
146.74 (s); 17570213 (s); 177 99  (s). 30 WD 2006/ 043149 PCT/ | B2005/ 003113

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 (t); 30.02 (2t); 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 (t); 28.48 (t); 29.60 (t); 29.99 (2t); 30.16 (t); 30.37 (t); 32.57 (b);
32.86 (t); 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)



97 Exanple 65 3-(4-Nonyl benzyl am nocycl opent ane- 1, 1-di car boxylic acid
propyl ester 13 C NVMR : (CDC13 +TFA; 100.61 MHz; ppm 5 10.94 (q); 14.76
(q); 22. 440(ab)6/0423932 (t); 29.90 (t); 29.97 (t); 30.05 eCNBAOSAB1{2):;
30.19 (t); 31.96 (t); 32.53 (t); 33.27 (t); 36.36 (t); 37.11 (t); 50.22
(t); 56.70 (d); 60.06 (s); 68.22 (t); 7.65 (s); 129.86 (2d); 131.08
(2d); 145.36 (s); 171.17 (s); 176.02 (s) 10 Exanple 66
1-(3,4-D'fluorophenyl car banoyl ) - 3- (4- nonyl benzyl am no) cycl opent ane

car boxyl i c gafd EadvR (CDC13 + TFA) 100. 61 WHz; ppm 15 14.66 (Qq);
23.36 (t); 30.02 (2 30. 15 (t) 22 ;30,49 3 2. 60
(t): 36.3R893( t)ﬁ&m(tl @95% )854 ?9)@ @é-?%ﬁ(@? 395&1)5%1‘@??%5&&%52?
112.83 (d, J= 21.32 Hz); 118.42 (d, J= 18.50 Hz); 119.11 (dd, Jl= 23 Hz,
J2= 3.74 Ft) 126. 83 (s) 130.34 (2d); 130.26 (2d); 132.37 [s, (dd J1=
8.27 Hz, ample 6z) ; 146.69 (s); 149.39 [s, (dd J | = 249. 10 Hz, J2=

12. 57 Hz) 150 89 [s, (dd, J1= 249.35 Hz, J2= 9 49 Hz); 2.29 és))';
177.90 (55) 3-ERepyle, 3iflucrobenzylamino)cyclopentane-1,1-dicarboxylic’ ’ ac1 IsOprop

3-[(2,3-Difl Lgr o- 4-nonyl benzyl ) net hyl am no] cycl opent ane- 1, 1-di car boxylic
acid 25 .18'TC nwR (TFA + CDC13; 100.61 MHz; ppn) 14.60 (q) 23.34 (t);
28.48 (t); 29. 60(t) 29. 99(2t) 30.16 (t); 30.37 (t); 32.57 (t); 32.86

(t); 35.86 (t 36. 45 53‘9% 8{ 3.97 (t); 59.10 (s); 67.18 (d);
114. 33 [s(d1)3 ‘NVORFTE Cﬂqu 11 hf"z? ZPPMb7. 18 (d) 137.59 [s(d),
JC F=12. 95 4 1 180. 56
[ s(dd), )@Zéz é@ 92118%1 @S(zqo%t @ Fd_@_ §le29‘3§6|@) 176. g:gfzgg)gg&% 2%83/(883149
PCT/ | BZ@OS/meaw 30933 (HG0.33 ¢ty 3042 igadds64 (t); 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 isopropy! 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 (t); 30.02 (t); 30.13 (t);
20 30.24 (t): 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 (t); 28.25 (q); 29.74 (t); 29.98 (t); 30.13 (t); 32.19 (t); 32.62 (1);
30 35.81 (t); 36.50 (t); 37.32 (1); 51.67(t); 59.28 (d); 59.97 (s); 118.30 (d, J= 24.57 Hz);



28.93 (t); 32.94 (t); 39.59 (q); 54.29 (t); 59.25 (s); 67.39 (d); 114.45
(s); 137.62 (s) Exanple 68 5

3- (4- DecywWeo2p& /wsfsouor obenzyl am no) cycl opent ane- 1, | - di caclvagwos/cosacs d

i sopropyl ester 13 C NVR (TFA + CDClI 3; 100.61 MHz; ppm 14.62 (q); 21.61
(g); 21.64 (q); 23.39 (t); 29.56 (t); 29,69 (t); 29.99 (t); 30.04 (t); 10
30.05 (t); 30.23 (t); 30.33 (t); 30.42 (?% 32.64 (t); 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), JCF=2 =1 4 S
(), 751 PoRA i a0 ' 1295 190478 S g 1200t R, 07O AR SR Soe
I;z( J2 G ::E(d)ﬁ} 18R .66z[s, (d,72= 28.3¢Hz)]; 1B2.BH[s( ¢, J=18.88xHnl é4-ﬁ§0 (s); 160.75 (s,

4- Decyl ben di carboxylic acid isopropyl ester

13 C NMVR (Jrés‘éy 8‘%3))1%1%8%81 %3}?}pm 14. 70 {q) 21. 72 (q;) 51 75 (q);
23.37 (t); 29.74 (t); 29.98 (t); 30.02 (t); 30.13 (t); 20 30.24 (t); 30.31
(t); 31.87 (t); 32.60 (t); 33.57 (t); 36.32 (t); 37.35 (t); 52.15 (t);
586720 ?dg E)&ﬁi;ﬂé?ds) 72.88 (d); 126.58 (s); 130.14 (2d); 130.40 (2d);

14 S
3T (2 F ubrol&F et SeReRs R LA e AT BRF Rsmetby Rt A aRS tane-
cycl opent a WA BkidS- fonterB | somer A 13 C NMR (CDCI 3 + TFA, 100.61 Miz;
ppm 14.58@??‘?6 23.42 (t); 28 25 (q); 29.74 (t); 29 98 (t); 30.13 (t);

32.19 (t); 32.62 (t); 30 35.81 (t); 36.50 (t); 37.32 (t); 51.67(t); 59.28

09 126. 43 (1 € MM LGRS + 1EA a0 uffee: b S 30y 179 81 (5. (d. 9= 7. 67
ﬁ)%} 1@342%07(( gd) 2%3:24?{2 %7815(@, 29863@)3433'32 ke); 3%33;3@) [320&{@; 3%539 @B
Exanpl e 713639 (t) 37.33 (t); 37.77 (t); 50.71 (t); 59 8(d) 5973 s)! 11822 (d 1534 43
'Hz); 126.43 (d, J= 3.21 Hz); 129.40 (3d); 129.42 (d); 130.35 [s, (d, J= 7.77 H2)];
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 SRR
Example 72

3-(4-Decylbenzylamino)cyclopentane-1,1-dicarboxylic acid enantiomer A

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

20 14.66 (q); 23.38 (t); 29.68 (t); 30.00 (t); 30.04 (t); 30.14 (t); 30.27 (t); 30.33 (t);
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 (t); 30.05 (t); 30.15 (t); 30.28 (t); 30.34 (t);

31.89 (t): 32.63 (t); 33.37 (t): 36.34 (1); 37.38 (1); 52.36 (t); 58.75 (d); 59.76 (s);
30 126.41 (s): 130.12 (2d); 130.50 (2d); 147.09 (s); 176.82 (s); 177.59 (s)



3-[(2-Fl uro-4'-heptyl bi phenyl -4-yl net hyl ) am no] - 1- net hyl car banoyl cycl opent a
ne- carboxylic acid - Isomer B 13 C NVMR (CDCl 3 + TFA; 100.61 MHz; ppm 10
14. 70 (9)w02806a4314b) ; 28.15 (q); 29.86 (t); 30.02 (t); POTHB2005MH03182. 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); 126943 (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 Exanple 72

3- (4- Decyl benzyl am no) cycl opentane-1, 1 -dicarboxylic acid enantionmer A 13
C NVR ( TFA»@DI8;74100. 61 MHz: ppn) 20 14.66 (q); 23.38 (t); 29.68 (t);

30, 00_(1) ;205 ¥hytlolg BBy by Ehohtu o R cbbeltarie 1 HLai8gufoblic 23062
126.43 (s); 130.12 (2d); 130.48 (2d); 147.03 (s); 176.71 (s); 177.53 (s)

Exanple 73 25 3-(4- Deplixl benzyl ami no) cycl opent ane- 1, 1-di carboxylic acid
enant i ofrer 1B CINMB NPMSQ4EA18D6 I MHZ P Mz; ppn) 14.65 (q); 23.39 (t);

29.67 (t); ; . N . t bs tan ; 1489
() oo b g Plab22om a8 by, 2Rubal g eBlotf 214 (osdgih) 1 2Heh

(595 761(7 i) 5 934342 uagetgggy igﬁg%ﬂs%&?ﬁxgb g?-@gﬂ@):(%ﬂ&% (4 BSOS I(t$;) 17 13.36.(8R

S); : S

3-[(3-Cnl or18~(142%°ay12%ﬁ<90 8@%&9@?-)4( {i H;%l )%ngfé%iﬁ K%}pgﬁ@gﬁgﬁﬁﬁoﬁﬂ?&? boxyl i ¢
acid 5 135(%}% DVSQd6) ; 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 (10); B[I3Chi¢mr4-ndbylxybenzy)atetbd-grainp]dyslopentaie:1,6&iédrbekylic dcid. 57
(d); 121.26 (s); 126.00 (s); 130.47 (d); 131.63 (d); 154.11 (s); 176.43
(s); 176.82 (s)

13 C NMR : (DMSOd8); 100.61MHz; ppm) |
13.97 (q); 22.14 (1); 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 (t); 36.88 (q); 55.47 (s); 56.93 (t); 66.56 (d); 68.65 (1);

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).

E)iample 76
1-Dimethylcarbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid
20
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 (t); 32.60 (t); 33.43 (1);
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 (8)
25
Example 77
1-Ethylcarbamoyl-3-(4-octylbenzylamino)cyclopentanecarboxylic acid -isomer A

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



Example 75 10

3-[ (3-Chl oro-4-nonyl | oxybenzyl ) net hyl - am no] cycl opent ane- 1, 1- di car boxylic
aci d 13 WoNbg0461E0d6) ; 100. 61 MHz; ppn) 13.97 (q); 22ciABfdodnoszts 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 (t); 36.88 (q); 55.47 (s); 56,83 (t); 66.56 (d); 68.65 (t); 15
113.60 (d); 121.31 (d); 125.46 (s); 131. (d); 139.22 (s); 154.26 (s);
176.43 (s); 176.80 (s). Exanple 76

1- Di met hyl cthe Y| 1864 4- c?oaslﬁaemzagam ) zwlzqnemna@eqer eoxual it 3acsad(t) 20
13 C NMVR : é + TFA; 100.61 E gg) gs&i 8 (2t)
30.14 (2t); %682(2) @599 . 80 3¢ty F208t: (37;34 % ?(etyt 5@@ )i($9-8948):5

130,35 20) 12438 185 Yo0aP.ediidobag e BRITE L2 R e BEc Lrn) . 7

1 - Et hyl car banoyl - 3- (4-octyl benzyl am no) cycl opent anecar boxylic acid -1somner
A 13 CNWR (CDCI3 + TFA); 100.61 Miz; pprr) WD 2006/ 043149
PCT/ | B2005/ BR@1R® 7801 14.16 (q); 14.61 23.34 (t); 29.81 (t); 29.92

57 03 (s oy ExyiRaphhy- é‘*?%c}ﬂ@%?v?émpé%v@@@@h?"ﬁ%? By g el B
(2d); 130. 453 C2NMR LEEDOB  IFA);100.@8MHg) ppray 8. 59 (s). 5 Exanple 78

1- Et hyl car banoyl - 3- (4- oct yl benzyl am no) cycl opent anecar boxylic acid - |somer
B 13 CNWR: (CDCI3 + TFA); 100.61 Mz; 14.01 (q); 14.63 (q); 23.33

() 5,2%51 400 0 B89 44 isdBole) pss by st (1)
(s): 1@6. 736.32)(t); 3B0436; 3708 ;(t)136669t)( 37.83 1035 BB8((H) H9. 267(d)5759(4g=9 (s);

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 (t); 59.05 (d); 126.83 (s);

146.61 (s); 173.86 (s); 174.24 (s).

15
Example 79
1-Methylcarbamoyl-3-(4-octylbenzy|amino)cyc|opentanecarboxylic acid — Isomer A

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

20 14.63 (q); 23.34 (t); 28.20 (q); 29.63 (t); 29.92 (t); 30.01 (f); 30.09 (1), 31.87 (t);
32.57 (t); 35.68 (t); 36.33 (t); 37.26 (t); 52.03 (t); 58.63 (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 - Isomer B

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

14.63 (q); 23.33 (t); 28.28 (g); 29.91 (t); 30.01 (t); 30.09 (t); 30.43 (t); 31.87 (¥);

32.57 (1); 36.33 (t); 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).



Anot her set of peak observed at 14.14 (q); 30.09 (t); 30.60 (t); 36.90 (t);
37.67 (t); 51.68 (t); 59.05 (d); 126.83 (s); 146.61 (s); 173.86 (s);
174.24 (swo 20és/3809Pl € 79 PCT/IB2005/003113

1- Met hyl car banoyl - 3- (4- octyl benzyl am no) cycl opent anecar boxylic acid -
lsomer A 13 CNVR : (CDCI3 + TFA); 100 @%M—lz; ppm 20 14.63 (q); 23.34
(t); 28.20 (q); 29.63 (t); 29.92 (t); E) 1 (t); 30.09 (t); 31.87 (t);
32.57 (t); 35.68 (t); 36.33 (t); 37.26 (t); 52.03 (t); 58.63 (d); 59.81
(s); 126. G@X%ﬁ)(?]e 8430.35 (2d); 130.40 (2d); 146.79 (s); 173.13 (s); 178.14
(s). Exanple

1- Met hy| caRs@nustylbenzyanino)tysionsatang-dydigaiboxwin acid sarseny) esteraci d -
lsomer B 13 CNWR: (CDCI3 + TFA); 100.61 MHz; ppm 14.63 (q); 23.33 (t);
28.28 (q); 29.91 (t); 30.01 (t); 30.09 (t); 30.43 (t); 31.87 (t); 32.57

(17 ,26-32 1610, NVAY: 1IN & TERRA0OBIMHELpbR)(1) 89, 33 (dvs); 126.70 (s):
130.32 30 (2d) 13 146. 67@(&8% 174,75 (s} 177 55 Es). o)
2006/ 045149 48ST(q) 1320)(73/ 3213"8 223 28. 7&?1(’() 9.89 (1); 29.99 (t);"30.08 (t)

T & e DA LAk ARRNIA 8 S TR YA ) S APRIORYEER
(q); 23.3370te4 (F 9127627{?);129289(26))1302@ 8); (1t4)6543(1=,)087178 (s); 37796 (6))

32.55 (t); 33. 4 () 32 (t); 37.35 (t); 51.76 (t); 58.40 (d); 59.82
(s); 72.64 (d): 126.71 (s): 130.26 (2d); 130.49 (2d): 146.54 (s); 171.78

(s); 177.9 x% I Exarrpl e 82 10 3-[(4-Decyl-2,3-d

i fl uoroben;Ey ﬁrpe? ﬁyl am no] cycl opent ane- 1, 1-di carboxylic acid 13 C NVR

( TFA+CDGI 3 3-[1406e0{-2/Baiflygrobedyl prethgipmirdcglofantaned, dicathoxykoase (1t ) ;
29.98 (2t); 30.18 (t); 30.26 (t); 30.35, (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);

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

14.67 (q); 23.35 (t); 28.40 (t); 29.58 (t); 29.98 (2t); 30.18 (t); 30.26 (t); 30.35 (t);

32.58 (t); 32.74 (t); 35.89 (t); 36.42 (1), 39.13 (q); 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 (t); 29.98 (2t); 30.18 (t); 30.26 (t);
30.36 (t); 32.57 (t); 33.63 (t); 37.24 (t); 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



15 114.39 [s(d), JCF=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), MOGooda2m0. 42 Hz, J2 C-F=14.18 Hz]; 176.29 (s) pciiB20880d33)3 Extra
set of peaks 28.84 (t); 32.76 (t); 39.36 (qg); 53.84 (t); 59.13 (s); 67.25
(d); 114.51 (s); 137.34 (s) 20 Exanple

3-(4-Decyl -2, 3-di fl uorobenzyl am no) cycl opentane-1, 1 -dicarboxylic acid
enantionmer B 13 C NWR : (CDCl 3 +TFA; 100.61 MHz; ppm 25 14.70 (q); 23.03
(t); 29. 49éxta)m g 457 (t); 29 94 (t); 29. 98 (2t); 30.18 (t) 30.26 (t);
30.36 (t); t ); 33.63 é 37. 24(t 45.13 (t); (gl(d%) 59. 81
(s); 116.28- ([4d)eéay)23-d1ﬂud¥obenzy mmagcyclomeamw)ﬂlcamyl@aacv gnaniomeas f\ | 5
(d), JCGF =12.74 Hz); 149.52 [s (dd), J 1 GF = 251.28 Hz, J2 CF = 14.28
Hz); 150.13 [s (dd), J 1 CGF =254.93 Hz, J2 CF =20.26 Hz] 176.09 (s);

é7742%)e(sl) %W?PQ@U@%@WAP%OBBNQE/Q&MB iOB Exanpl e 84

onant ] g%r 470 5)C 2083 (LCERBS (T RAA5: (1D ZAORED: 399 ©: D 7O (Hg 62855
4

S0 50 (1) 3 F 540 1) BY A3 by P8y, Sasoiy b AT Ly Fe & 5,

Egg §é6F61 {iz 52@@ H3£4 HEE 41363@{@412%56 (&261 KBCDE{ ;s)cd)mwamz a3; Hz|)364®87[[565
Hz); 150. OE{d{i)s J(lda g@odnmz,zlglc(f@ 1|31265 Hg)2 1@0&3@6@ ,tgx]c 17?5 gsg}f

176.58 (s) D
3-[(2-Fl uor 2@?3’% %5er11§)/l(s)4137/? r?gt(ﬁz/l ) am no] cycl opent ane- 1, 1-di car boxyl
ic acidg enant| onmer

Example 85
3-[(2-Fluoro-4'-heptylbiphenyl-4-ylmethyl)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 (t); 30.03 (t); 32.09 (t); 32.52 (t); 33.60 (t);
36.40 (t); 37.36 (t); 51.31 (1); 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 (t); 29.74 (t); 29.99 (t); 30.02 (t); 30.13 (t); 30.25 (t);
30.31 (t); 31.86 (t); 32.61 (t); 33.61 (t); 36.32 (t); 37.42 (t); 52.20 (1); 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



15 13 C NVR-: (CDClI 3 +TFA; 100.61 MHz; ppm 14.67 (q); 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)wo2decaliz(sd); 59.07 (d); 59.64 (s); 118.04 [d (erraBfeokos12#4. 48
Hz]; 126.23 [d (d), JCGF = 2.9 Hz]; 129.45 (4d); 129.91 [s (d), JCF =
7.69 Hz]; 132.16 (s); 132.32 [s (d), JGpk = 13.34 Hz]; 132.72 [d (d), JCF
=3.65 Hz]; 144.38 (s); 20 160.57 [s (d), JCF = 250. 66 Hz]; 176.12 (s);
177.17 (s) Exanple 86 3-(4-Decyl benzyl am no)cycl opentane-1, 1 -dicarboxylic
aci d et hyl F_e;@t{ﬁg 7lsomer A 25 13 C NMR (CDCI 3 +TFA; 50. 33M—Iz pprr) 14. 17
(q); 14.67 23 37 ﬂt) 29.74 (t); 29.99 (t); 30.02 (t); 30. 13 é
30.25 (t); 3 GnDea;ylper)zv sningiryciopentnes 1, 1¢dizarbeaylgiagid )ethwsssm—(‘ﬁpmes 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 WD 2006/ 043149

PCT/ 1 B2005/1308 NMR :kCHCIEx4awn! so%BMHz ppm)

3-(4-Decyl benzyl am n cycl op ent ane car box eth ester -

eomor 6 13 1 KR A Gs DA (0129 BA MR SRR 536.47 18" @9)151&1 38 24

A I T
58.89 (d); s0ef2 %% (&5)01 @5 176.68 )$); 130.418 (1) 13@3@ @) 248.76139. 514.0Qd3);
146.76 (s); 174.00 (s); 177.04 (s) 10 Exanple

3-[ (4- Decyl &% (9 net hyl ani no] cycl opent ane-1, 1 d| carboxylic acid ethyl
ester 13 C NVR : (CDCI3): 100.61 Mz: ppn) 14.74 (q): 14.83 (q): 23.30
(t): 29.94 (2t): 30.10 (t): 30.18 (t): 30.24 (t): 30.57 (t): 15 31.92 (t);
32.51 (0); B@nGAe®8); 36.28 (t); 36.95 (t); 39.00 (q); 58.63 (t); 60.67

E:g 13411 g% g%Dec?l?be%gylsm)ef.hyklzang]%yél%pent%a%%—15 ? dﬁcarzmxy]hc1acl7d1 ei(h FzzételM 88

" 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 (t); 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)methylaminojcyclopentane-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 (1); 28.62 (2t); 28.67 (2t); 28.89 (2t); 29.35 (t); 31.22 (t);

25 33.05 (1), 37.16 (t); 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)



176. 73(s) Exanple 89 20

3-[(4-Decyl -2, 3-di fl uor obenzyl ) met hyl am no} cycl opent ane- 1, 1- di car boxylic
acid enanotwemmsi4B 13 C NVR : (DMSO d6+CDCl 3; 100. 61 Mezrpmodods31374 (q);
22.02 (t); 28.00 (t); 28.62 (2t); 28.67 (2t); 28.89 (2t); 29.35 (t); 31.22
(t); 25 33.05 (t); 37.16 (t); 38.35 (q)10 51.21 (t); 56.65 (s); 65.87 (d);
121.68 (s); 124.63 (d); 125.93 (d); 131. i? Is (d), JCGF =12.15 Hz]; 148.04
Is (dd), J1 CGF =243.32 Hz, J2 C-F=9.84 Hz]; 148.67 [s (dd), J 1 CGF

=244. 25 Hz, xla?n&e'@'f)g 42 Hz]; 174.99 (s); 175.30 (s) 30 WD 2006/043149
PCT/ | B2005/ 003113 105 Exanpl e 90

3-[(4- Decyl3—R433enyl—2L&3dlﬂUD®ﬂ12§m2)y®ﬂﬁ§HM JpavRdleycigrantdrar dhdicarboxylicasifoxyl i ¢
acid ethyl gster enany oner B5 13 C NMR (DVvsO d6+CDCI 3; 100.61 WMHz; ppm
13.81 (q); eit yIeptergnantomes B )~ 58 04 (t): 28.62 (t): 28.73 (t): 28.78
(t); 28.97 (t); 29.00 (2t); 29 52 (t); 31. 33 (t); 31.58 (t); 37.41 (t);
38.98 (q); 51.69 (t); 58.49 L)QG 60. 652é 64,75 (d); 124.40 (d); 124.6
[s (d); 531G € NNMRSLADMSO-d 13313 490.61 ngppfp); (d);: JGF = 12.93 Hz];

8. 8
(aaj LS gh Gl B Binles pu g 62 16, 8 7%y 2808 Dbl &
Eiagplcgr géxz’izlf Pg 43{2:%99!522«)3 i 33 wr@beaz@)t BirEthg): m&@q;)cm & étit 581149|
o B O Aa R A (PP A0 ) 90 54
() 972?q;‘ ! [édabsj%‘?f 1g§)3§gz]( Sg,f? Wgééggd)3g1 FF( b44 38387, (1) ¢- F31 1@782( HY]:
10 14858 s (dd), J1 C-F = 246.08 Hz, J2 2L 1320 Hz]: 172.13 (s); 173.37 (s)

Example 91
3-[(4-Decyl-2,3- dlﬂuorobenzyl)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 (t); 29.21 (t); 29.25 (2t); 29.29 (1); 29.47 (t); 29.53 (t);
20.77 (t); 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 (); 29.05 (t); 29.11 (t); 29.18 (t); 29.33 (t); 29.39 (t);

129,63 (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), JC-F=11.35 Hz]; 124.76 [d (br t)]; 126.03 (d);



116.64 [s (d), JCF=9.97 Hz]; 125.85 (d); 126.78 (d); 134.41 [s (d), JCF
=12.96 20 Hz]; 148.84 [s (dd), J1 CF =247.35 Hz, J2 C-F=12.36 Hz]; 149.70
[s (dd), Wb 20bd043mB49. 58 Hz, J2 C-F=13.85 Hz]; 177.40 (orrid¥0sbos1(s)
Exanple 92 3-[(4-Decyl-2,3-d ifluo robe nzyl) methylamin o]cycl openta ne-
1, 1 -dicarboxylic acid 25 ethyl ester @anti onmer A 13 C NWR :
(DMBO- d6+CDC13; 50.327 MHz; ppm) 14.02 3§q); 22.49 (t); 28.56 (t); 29.05
(t); 29.11 (t); 29.18 (t); 29.33 (t); 29.39 (t); 29.63 (t); 29.77 (t);
31.70 (t); 1%2:ﬂ2[f((6),;Jc§’LT:- 993.00)Hz&;3$4§.81gg)(dd)!,smm(£245.59.|&9 JesQ:F=1206%0. 96
(t); 65.61 (d); 121.38 55 (d),"JC F=11. 35 Hi:]; 124. 76 %d &br t)7]; 126. 03
(d): WO 200018133 [sHC).| B2065FR6828 3z, 986°-E513:00 izl 142.9218L 47483 60 Hz] ;
148.61 [s (dd), J1 CGF =245.46 Hz, J2 CF=12.59 Hz]; 149.33 [s (dd), J1
CF =247.23 Hz, J2 G F=13.09 Hz]; 172.92 (s); 174.91 (s) Exanple 93 5
ﬁll-\/(R4- E)ec%ll 3—;:_3@_?1 A- g[%(u)grgi)enwlz_gl am no) cycl opentane-1,|-dicarboxylic acid 13 C
; +TFA; : ; 14,73 ; 23.35 (t); .29.42 (t); 29.79
(t); 29598 3(&4)De%md'(fw,fonggr%lﬂ9),CyQ9pf(2f§?a(1?)1;,1-d§>@.(”1%’<%'9)3,0'd32.(523 (t);
33.69 (t); 36.45 (t); 37.27 (t); 38.94 (t); 59.01 (d); 59.73 (s); 10
103.46 [s (t), J CGF =19.15 Hz]; 112.40 [2d (d), J CF =23.21 Hz]; 151.02
[s (t), J @3chm9§®©b|3 1GEA9000849 MHY, ppml C F =250.47 Hz, J2 C-F=7.35
Hz]; 175.76 (s%; 177.05 ( s& Examl e 94 15 _ _ _ .
3 <(:| 4- ?gc%n-fiz?, (@i 2B R GheRI¢R) Bt R NED S8 (th p3he hib: 804174tk 3HRR M ¢
aci ok ; £ PP 4 ; ; t);
28.52 (t); 3%%6@%96%@ ?éoe% )%%‘QSS(B( {%7217%&9%?%1)@2%80@3@% t5)9;'27733¥3.)29)
Eég ; 3%84§ 3?6)2426 [?ét)ﬁ] (X—F)=,1QB‘;568 819]2;(1ﬂya4aa[8d25),(110)%F 233 21(H32); 157088s (1) C65. 21
; ) r.s); , A FE =22.49 . -148..29 X
(61 16°[s Faroaschies 63,90 138 g In bt AT B SocHF L a8 Gt b Te 39 g

Example 94
15 3-[(4-Decyl-2,6-difluorobenzyl)methylamino]cyclopentane-1,1-dicarboxylic acid

13 C NMR : (DMSO-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

(t): 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 (q); 23.35 (t); 29.37 (2t); 29.30 (2t); 30.05 (t); 30.23 (t); 30.27 (t);

30.63 (t); 32.58 (t); 32.76 (t); 36.93 (t); 42.97 (t); 58.45 (s); 58.87 (d); 63.73 (t);
30 122,61 (d); 124.87 [s, (d, J= 11.18 H2)|; 125.48 (d); 131.92 [s, (d, J= 12.90 H2)];



Exanmpl e 95

3-[(4-Decyl -2, 3-di fl uor obenzyl ) et hoxycar bonyl am no] cycl opent ane- 1, 1-di car bo
xylic 25weeie/ok314€ NVR: (CDCl 3 + TFA); 100. 61 MHz; ppmpctABaods/fapii3 14. 92
(gq); 23.35 (t); 29.37 (2t); 29.30 (2t); 30.05 (t); 30.23 (t); 30.27 (t);
30.63 (t); 32.58 (t); 32.76 (t); 36.93 ﬁ@» 42.97 (t); 58.45 (s); 58.87
(d); 63.73 (t); 30 122.61 (d); 124.87 (d, J=11.18 Hz)]; 125.48 (d);
131.92 [s, (d, J=12.90 Hz)]; WO 2006/043149 PCT/ | B2005/ 003113 107 148. 89

dd =
5;_ (14) 70‘]1H4;8‘8§F°0éd‘&)1b*4 2%,614111#%% H?Sizg Hélzz]grlgﬁd&;[ @Q)szﬂaﬂ?@‘iﬁz 03=tz,

3-[ (4- DecyIVQYOH'uD]f Hﬁﬁﬂé’dehﬂyﬂ)%’t(ﬁskycar bonyl ani no] cycl opent ane- 1, 1-di car bo
xylic acid ethyl .ester - Isomer A 13 C NVR (CDCI3 + TFA); 100.61 MHz;
ppm 14.59 (q); 14.77 (q); 15.19 (q); 23.34 (t); 29.36 (t); 29.96 (t);
29.98 (1); BGfifiedd; 10 30.22 (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 (tS) 3ti2-Deyi-3)3- d:ilgermnzﬂ)ethqwamor[yéamm]cy@bp@mtam\@ -1,fedigarbordic2 4
[s, J= 12 8§]rté£ é48 81 (dd, J1= 249.80 Hz, J2= 17.07 Hz)];

136, 45 [s, Qfhehy! qatebz S‘H@eh% “Jo= 14,43 Hi) . 157 15 (s); 172,39 (%):
177.35 (s). 15 Exanple 97

3-[(4-Decyl -2, 3-di fl uorobenz%ﬁ{;et hox car bonyI am no] cycl opent ane-1, | -di carbo
xylic acud13e@rNNlRes(£?&Cl3*1E r1096ﬂ Kz NN} (CDC13 + TFA); 100.61 MHz;

357 0 BB Tt B Rty 5404 s B 08

g gtz ), 563(6d§)%%% t);480.78 (1:130.3B 1t); 7. 6751t) 32556 ; 32170 (16237502 (19)42 52 (625& u;s
152700k ) sl .66 (§K 64%(0@@4@ 482713, (D28 25 45 07 T blela a1 506

J1= 247.76 iy 12md 4 16, M a5 B 2946 B (s 1, 3R 845 86 1y, 99=().07 Ha))

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 (t); 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 (t); 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)



25 Exanple 98

3-[(4-Decyl -2, 3-di f1 uor obenzyl ) met hoxycar bonyl am no] cycl opent ane-1, 1-

di car boxyWwoeoemisg1480 13 C NVR (CDCl 3 + TFA); 100. 61 MHpcTpBIOsSA113

2006/ 043149 PCT/1B2005/003113 108 14.74 (q); 23.35 (t); 29.37 (2t); 29.99
(2t); 30.05 (t); 30.22 (t); 30.27 (t); ?g 63 (t); 32.57 (t); 32.75 (t);
36.93 (t); 42.97 (t); 54.42 (q); 58.50 § 58.86 (s); 122.47 (d); 124.73
[s, (d, J= 11.14 Ft)] 125.52 [d, (t, J=4.04 Hz)]; 131.96 [s, (d, J= 13.00

Zé] '3614;3- 83, Lg ) %g %&2235@7 ?2%&9 992(2t_) 13098 (bzB0.224@);530.% (){ 3@P3 (91=

3-[ (4- Decy|325B{t} 32 vacét)paer%y(rt)) @two&yc@r%%@?éﬁfﬁi@yé@gp d%g 1??22, 47 (),

di car boxyl i c a et hyl

14,57 (o) %Y's( i Sk gl 2 ST SIPELE By 0 e
(t); 30.21 1748363%[%6&& )J1-3215o6@1 H) 1233738 Kiz]) 1485448, (ad)) J 13624236 Hz,
42. 47 (t); .'5 . 58.85 (s); 62.61 (t); 122.53 (d); 125.27
[d, (t, 5J= JP=115.86 HD); 1256@8(81 s177(&:2 (Z28x 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).
Exanpl e 1OOEXargngt9hyl 2-[4-(4- nonyl benzyl am no) but - 2- enyl ] mal onic acid
20 13 C NWR : (CDCl 3 100. 61 MHz; 8 4. 76 % 27.20 (Qq);
29.97 (2t); 3304 Decylt 3d@‘b:oxgbqrtmrrﬂh@wcefqonyw"é@CQ/F'PPG”‘%@ 2t): 42.03

(t); 51.23 80 (d
130 67(2d)<&g§@o§§u%%ﬁéqu%%§%r(s)f 179}28 %gs§§) 129.91 (2d);

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

14.57 (q): 14.78 (q); 23.34 (1); 29.35 (2t); 29.96 (t); 29.98 (t); 30.05 (t); 30.21 ();

30.26 (1): 30.66 (t); 32.55 (t); 32.63 (1); 36.82 (t); 42.47 (t); 53.57 (q); 58.11.(d);

58.85 (s); 62.67 (t); 122.53 (d); 125.27 [d, (t, J= 4.14 H2)}; 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-enyllmalonic acid
20
13 C NMR : (CDCI3); 100.61MHz; 3 ppm)
14.76 (q); 23.33 (1); 27.20 (q); 29.97 (2t); 30.12 (t); 30.19 (b); 31.94 (t); 32.53 (1);
36.32 (2t); 42.03 (t); 51.23 (t); 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
Example 101
3-[2-(4-Octyl-phenyl)ethylamino]cyclopentane-1,1 -dicarboxylic acid

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



25 Exanple 101 3-[2-(4-Cctyl -phenyl)ethyl am no] cycl opentane-1, 1

-di carboxylic acid 13 C NVMR (TFA+CDCl 3; 100.61 MHz; ppm WO 2006/ 043149
PCT/ | B2005600&l0k3149109 14.66 (q); 23.32 (t); 29.49 (t); pe@uBRo§b)311330. 01
(t); 30.11 (t); 32.06 (t); 32.56 (t); 32.74 (t); 33.39 (t); 36.17 (t);
37.55 (t); 49.99 (t); 59.49 (d); 59.94 (?ﬁ@ 129.15 (2d); 129.99 (2d);
132.28 (s); 143.72 (s); 176.13 (s); 176. (s) 5 Exanple 102

1- (1- Car boxy- 2- phenyl et hyl car banoyl ) - 3- (4- nonyl benzyl am no) cycl opent ane-

carboxylic aaieh @3!\1&\2?«)( @@@b&tﬁﬁ‘gﬂgz 8@03601%2 %mgg)(télgszm &P E2b6 (»2;3 43

gtz) _713?t )11 %3@ W ( t; t33 Bét??) 235’8?)28 577 55](’()( #9; 993(?)) 59.49 {d); 38 %a(s t329 %57
By 7a &) Yahemadiadd 7 Fad 02 ) 17833 ks BRI 52 (5% . 522‘9‘_889’% 2d)

1129.90 (2d); 129.97 (2d);.130.03 (2d): 130.16 (2d): 130.24 (2d): 130.64
(d): 134. 97% 135,31 (s); 147.26 (s); 173.78 (s):.173.85 (s): 15 177.59
(s):.177568 Bxempla18231 (s):.178.58 (s) Extra peaks merked with. are

igge;\éeg beclaﬁséa% x&%pﬁérﬁﬁ&ﬂ?ﬁa% n?cm)r?h ﬁgﬂgt/lbgﬁzyléﬁiﬁdagyé%e?ﬁéﬁee- Exanpl e

{4-[ 5- (3- Chlcarsoxgtieabiaxyphenyl ) pent yl oxy] benzyl am no} cycl opent ane-1, 1-
di carbo-xylic acid 13 C NVR (CDCl 3+TFA; 100.61 MHz, ppm 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

(d); 192 02 S SFMELICORETF™ 30581 Wiserdomfc 64 (ou: 1131 7o (4 ‘136,45
(s); 15300414990 (PO233B (1);s30.117@); 30.13]t); 30.259¢); (3).33 (t); 30.69 (t); 32.02 (t);
32.71 (t); 36.45 (t); 37.23 (1);.37.41 (1); 37.58 (1); 38.09 (t); 37.66 (1);.37.77 (1); 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)pentyloxylbenzylamino}cyclopentane-1,1-

dicarbo-xylic acid

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

15.34 (q); 26.10 (1); 29.15 (1); 29.56 (t); 31.76 (t); 33.05 (1); 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).



WO 2006/ 043149 PCT/ |1 B2005/ 003113 110 Exanple 104

3-[4-(4-Phenyl -5-trifluoronethylthiophen-2-yl net hoxy) benzyl am no] cycl opent a
ne- 1, 1- dvoaodwmyisbc aci d enantionmer B 5 13 C NVR ( TFAPCDGBRws/06391361 MHz;
ppm 29.75 (t); 33.61 (t); 37.54 (t); 51.94 (t); 58.71 (d); 59.84 (s);
65.51 (t); 116.65 (2d); 122.42 (s); 123443 [s (q), JCF =269.951 Hz];
126.42 [s (q), JCGF =36.83 Hz); 129.06 (1 d); 129.10 (d); 129.35 (2d);
130.84 (d); 132.11 (d); 134.93 (s); 140.99 (s); 144.85[s (q), JCGF =2.3
gz{; 1ﬁ0i 2%@4&@&()5. 22 (s); 176.46 (s) 10 Exanple 105

-{Met hyl - [ 4- (4-phenyl -5-trifluoromnethylthi ophen-2-yl net ho enzyl ] am no} -
cycl opent ar$e[—41(,418t1$f®d15bf6ﬂ90ﬁ061316¥|ﬂ1'W%Bzﬂlmgmvagﬁé@@@fn‘ﬁ&fﬁ%ﬁe%ﬁé@,' pprr%

27.81 (t): 34.57 (1) 36 ) 71 (q); 55.18 (t): 57.07 (s): 63.92
(t): 65.93% !"af‘ﬁ‘&'@%gkdgeﬁ}a;("&@?ﬁ?@z [s(?é), JCF (=2239. 64 Hz];(S)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 28,47 (20); 128 80 ( 0.77 [d (d)
Hz] ; 158'063(@”“"87'%]-5)&&@@9'3;2@@3%%p_m@) (s) [s (q)

3-[(2-Fl - 4 i | mdryl 1\ ' I ) :
- di[ f:ar boiﬂzg’ cflsag?g‘%ﬂm():pmx (P C%g?))ie@rﬁ %S@Aﬁgdggb%?ﬁﬁg%%g%@?%ﬁ?é%d)( q);
(25:) 40 S, t7) 9 8129423 (64)1;'3)1;12{;,’:‘),[B ;]_357 ((ﬂs)t )Jf—BZ;ZGQ.QG) 'HB2.128.42 Js (@3. K1F(286.83318z)45
; : S). : : : t); = .24 .51 ; (d,
\1;23634 Hz )12 -@@@5@%%’8 (4)2@8263%(@)1;3? 113]2%??4133( 8??-1?149%@4&@?3), 1%‘;-.@8355)(’81;
) , = ) 1.1 d; C : . - .
[ (d, 9= WBEh G R b B AR  pdyt ggem of 4. B0 L8 1000
10
Example 105
3-{Methyl-[4-(4-phenyl-5-trifluoromethylthiophen-2-ylmethoxy)benzyllamino}-

cyclopentane-1,1-dicarboxylic acid

15 13 C NMR : (DMSO-d6; 100.61 MHz; ppm)
27.81 (1); 34.57 (1); 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-yimethyl)amino]cyclobutane-1, 1-dicarboxylic acid

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

25 14.66 (q); 23.40 (t); 29.93 (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



WD 2006/ 043149 , PCT/ 1B2005/ 003113 111 Exanple 107

3-(4- Nonyl benzyl am no) cycl obut ane- 1, 1-di carboxylic acid 13 C NMR (CDCl 3
+TFA; 100w6hoddrda314ppnm) 5 14.71 (q); 23.34 (t); 29.99 (2rrraBtddosqts; 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); 130439 (2d); 146.59 (s); 175.28 (s);
175.67 (s) Exanple 108 10

3- (4- Decyl benzyl am no) cycl obut ane-1, 1-di carboxylic acid 13 C NWMR : (CDC 3
+TFA;  100. G Mifle 1 ppm) 14.68 (q); 23.38 (t); 29.99 (t); 30.04 (t); 30.14
(t); 30.27 (t); 30 323&a 31. 86L§t 32.62 %F 33 81 (2t); 36.33 (t);
47.90 (s): %(@-Bonylagnzygammp)¢ycjobutane-1gl-disarboxyls a¢d (24): 130.49 (2d):
147.03 (s); 175.72 (s); 176.30 (s) 15 Exanple 109

3-[ (4-Decyl benzyl ) met hyl am no] cycl obut ane- 1, 1-di carboxylic acid 13 C NWR

gC)DCI gojgﬁq( @Q@\?{lglzgﬂmspmm 200364 MBIz gpm) 23. 35 (t); 29.99 (2t); 30.11

t t t "
36.34 (6): )754 )(@)’33446;329@%)(2t)5%6516 ()a%gzéstw(?@ %t}»léét)f’%ﬁ 3%-(@)0 53
2d); 131.

g (Zl Decyl 3‘% gggbf I4111737r770§%>nzyl 8 ](%g) cyZﬁo(b)ut%;lé?g%s) S?3f£[(%&é§y‘{l%tg3(§gl2d

C NWR : CDQ6359(9?A17599 (O11F6IB7 (spm) 14.61 (q); 23.40 (t); 29.59 (t);
30.01 (t); 30.05 30.07 (t); 30.25 (t); 30.34 (t): 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) [d (d), JCF=2.73 Hz]; 127.09 (d): 137.23 [s-(d),
JC F=12. 94 W@Bg'?)@ 3149 PCT/ 1 B2005/ 003113 112

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 (1); 30.04 (t); 30.14 (t); 30.27 (t); 30.32 (1), 31.86 (1);
32.62 (1); 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); 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 (2t); 30.11 (t); 30.23 (t); 30.28 (t); 31.83 (1); 32.58 (1);
33.31 (t); 33.99 (t); 36.34 (t); 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)cyciobutane-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 ()

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



Hz]; 149.72 [s (dd), J1 G F=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 (s) Exanple 111 5

3- [ ( 2- Fl uwoodb/o4bapt vyl bi phenyl - 4-yl net hyl ) ami no] - 1- met hykeasmasoyshcycl o-

but anecar boxylic acid - Isoner A 13 C NMR (TFA+CDCl 3; 100.61 MHz; ppm
14.66 (q); 23.38 (t); 28.23 (q); 29.91 ﬁ;i 30.06 (t); 32.12 (t); 32.55
(t); 34.61 (2t); 10 36.44 (t); 47.92 (s); 48.57 (d); 50.48 (t); 118.22 [d
(d), JCGF =24.57 Hz]; 126.39 (d); 129.48 (4d); 129.61 [s (d), JCF =7.73

Hz]; 132. 1312{]0'%49 i@gs”@d{ SJ1(@)F 24958 &3 J22C-F(1.44 ;7550 .24 (§Xdd)) G1FC=3. 37
Hz]: 144.44 (s JC-FE =253. 16 i(s 172.05 (s); 176.85 (s)

15 Exarrpl e FFP49.45 Hz, J2 C-F= 1446 Hz]; 176.10 (s); 176.5
3-[(2-Fl uoro-4'-heptyl bi phenyl - 4-yl et hyl ) am no] - 1- met hyl car banoyl cycl o-

but anecarboxylic acid - Isoner B 13 C NMR : (TFA+CDCl 3; 100.61 MHz; ppm 20
14.71 (q); nﬁﬂe@ﬂ) 28.18 (q); 29.86 (t) 30 02 (t); 30.07 (t); 32.06
(t); 32.50 % 34.80 (t); 36.38 (t); (s); 49.12 (d); 50.19 (t);

118. 4 [d (@)[,( Ftuaro-4>heptylniphenyl-4 smy()ammq}zbnmhxlqmammbye@ [s (d),

2 on 2 ootk o ol 12 0 ) 322 17 (9 13285 )

Exanpl e 113 3-[(4-Decyl benzyl ) met hyi am no] cycl obut ane- 1, 1- di car boxylic
acid ethyl ester 30 13 VR: (CDCl 3 +TFA; 100.61 WMHz; ppn) WO 2006/ 043149
PCT/ | B2005/1803 MR : iIEAt@Dﬁé?:(tg%hM%ppm 23.34 (t): 29.99 (2t); 30.11

56 5a (1), 4P ase i opda (0 B9 aCBaiby 2R (B 3288 (4B
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 Hz]; 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-yimethyl)amino]-1-methylcarbamoylicyclo-

butanecarboxylic acid — Isomer B

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

20 14.71 (q); 23.34 (1); 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 CNMR: (CDCI3 +TFA; 100.61 MHz; ppm)



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-di fl uorobe

nzyl ) net hybanemalaycl obut ane- 1, 1-di carboxylic acid 13 @cvBRoo§/@RCI3 +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 (t); 32.56 (t); 10 33.393(t); 33.86 (t); 37.42 (q); 46.09
(s): 51.26 (t); 55.95 (d); 114.25 [s (d), JCF= 11.37 Hz]; 126.96 (d);
127.23 (d); 137.09 [s (d), JC-F= 12.88 Hz]; 149.69 [s (dd), J 1 GF =

249. 01 Hz, J2.33 KqF 1817587)H2B,3418)). 20099 $21),d80)..11I1)1 3C-23 &); 28028 {HH31.8321)C- F

5 (4 bocy( 2 B PRGBS ¥ P ST ol e, B4 4RcbbBRg
Ta 75 (0, BT FOSNIE R, T BB Y TR 1P 4
(t); 32.56 (t); 33.14 (t); 33.69 (t); 37.36 (q); 46.34 (s); 50.61 (t);

55.40 (d); 63 84 §t1)1; 114.23 [s (d), JC-F= 11.31 Hz]; 126.94 (d); 127.50
(d): 136°82 P@MRIS M3c F= 12,79 Hz]: 149.66 [s (dd), J 1 CGF = 249.06 Hz,

J2 G F = 1231241 1-2,@0diﬁQorbBeﬁ%ﬁhetﬁy%n%ﬂcyﬁo@&QnQﬂi,H%ﬁca?@o@iE atidl4. 14
Hz]; 171.21 (s); 173.91 (s) 25 anple 116
3-[4-(4-Phenyl -5-trifluoronethylthiophen-2-yl net hoxy) benzyl am no] cycl obut an

1, 1-di ic agi , . (TEA+CDCI 3; 100. 61 MHz: VO

5008/ 043328r1§8é)§|l\'é§08§b%d§%{§i, 19085y ’?Q’ﬁ . 47.89 (s); 47.89p5£; 50. 79
()58 i g i Ssagnty ot u 0 1 Folh )
129. 35 (8); Yo 6y 3396 (133798 (a)46.9845pH1(28 st):i%9ézdi;s1)1;4.aa@s 9§, IS,
JCF =2.84 Hal3; 160 £ 661q); 18520 5137.669s 06), UD.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)methylamino]cyclobutane-1,1-dicarboxylic acid ethyl

ester

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

20 14.30 (q); 14.75 (9); 23.34 (1); 29.58 (21); 29.97 (2t); 30.17 (t); 30.25 (t); 30.36 (1);
32.56 (t); 33.14 (1), 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 (s); 173.91 (s)

25
Example 116
3-[4-(4-Phenyl-5-trifluoromethylthiophen-2-yimethoxy)benzylamino]cyclobutane-
1,1-dicarboxylic acid

30 13 C NMR : (TFA+CDCI3; 100.61 MHz: ppm)



5 Exanple 117 1-(4-Decyl benzyl) pi peridi ne-4, 4-dicarboxylic acid 13 C NVR
(TFA + CDCI 3; 100.61 MHz; ppm) 14.65 (q); 23.36 (t); 28.21 (2t); 30.02
(2t); 30.Wd 2046)043130. 26 (t); 30.31 (t); 31.85 (t); 10 32ceiaBidimno33 35 (t);
50.34 (t); 51.71 (s); 62.55 (2t); 124.56 (s); 130.50 (2d); 131.16 (2d);
147.48 (s); 174.15 (s); 174.60 (s) Exanp{g 118 1-

(4- Nonyl benzyl ) pi peri di ne-4, 4-di carboxylic acid 15 13 C NVR (CDCl 3 +
TFA); 100.61 MHz; ppm 14.64 (q); 23.35 (t); 28.20 (2t); 30.00 (2t); 30.12

é t2 ); 5230t 20 3(;}2%3 gz?)ua%g( @1% 4?38958) (5to)7193 gt;aaasaﬁezgy )1162113 2%11:1)( 19 0958); 7123(H) -
174, 80(()3) Is 20, EgaérﬁrzzomgHz] 52% [s (@), JC-F = (280 75 7138 o6 %he, 198 PR ()

1- (4- Decyl 4 | 4

(TFA + cocﬂ%g%fo@ »a‘iﬂﬁi‘f& ﬁ@%ﬂ%h %Q‘i 1%,@?59??@&;& 58, 0%42{3? VS
(1),29,98 o252 00BR 160030 @0, W 5619, TEET ()| 30,55 (1): 52,5 (1),
50,64 (2t): 51.54 (s). 55 12 (t); 114.25 [s (d), JCF = 11.42 Hz]: 127.05
(2d): 1387.49 [s (dd). ICF 215 b H]: 149.75 [s (dd), J1 G F =249.43 Hz,
02 CF <1187 kgl 39044 [s (d). J1 CF =250.37 Mz, J2 C-F =13.92 Hz];
174.08 (s)EXRIed07 (s) 30 WO 2006/ 043149 PCT/ I B2005/ 003113 115 Exanpl e
120 1-(4- Octpd- D@@ﬁuér)zyl)p&rendlneem ~dieatborylicagd i ¢ acid 13 C NMR (CDCI 3 +

TFA); 100.61 ME:
) 13 C NMR": (%A + CDCI3; 100.61 MHz; ppm)
14.65 (q): 23.36 (1); 28.21 (20); 30.02 (2t); 30.12 (t); 30.26 (t); 30.31 (t); 31.85 (t);
10 3261 (1) 36.35 (t); 50.34 (t); 51.71 (s); 62.55 (2t); 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 (t); 28.20 (2t); 30.00 (2t); 30.12 (t); 30.20 (t); 31.85 (t); 32.58 (1),
36.35 (1); 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 + CDCI3; 100.61 MHz; ppm)

25 14.62 (q); 23.35 (t); 28.20 (21); 29.56 (t); 29.98 (2t); 30.01 (t); 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,
J2 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



5 14.60 (q); 23.34 (t); 28.23 (2t); 29.92 (t); 30.01 (t); 30.10 (t); 31.86
(t); 32.58 (t); 36.37 (t); 50.33 (2t); 51.76 (s); 62.61 (t); 124.52 (s);
130. 54 (26ip:2006al326 (2d); 147.57 (s); 174.64 (s); 175.@8TiB)eosbosampl e 121
10 1- (3-Chl oro-4-nonyl oxybenzyl) pi peri di ne-4, 4-di carboxylic acid 13 C
NVR (CDCI3 + TFA); 100.61 MHz; ppm 14378 (q); 23.33 (t); 26.53 (t); 28.30
(2t); 29.60 (t); 29.91 (t); 29.98 (t); 515 (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) Ex& @920d) 157.09 (s); 173.17 (s); 174.03 (s). Exanple 122

1- (2- Fl uor o- ept yl bi phenyl -4 Irret hyl {ﬁﬁlgerldl ne- 4, 4-di car boxylic acid
20 13 C NvR-(4- Q@%ﬁgzwmen 0@4 digREDOXy idg. 72 (q): 23.33 (t): 28.27
(2t); 29.84 (t); 30.03 (t); 32.05 (t); 32.49 (t); 36.37 (t); 50.52 (2t);
51.68 (s); 61.26 (t); 119.06 [d (d), JCGF = 24.15 Hz]; 128.34 (d); 128.42
(s); 129. 4@3(GLNIMR13QD©13 é—SI)FA 13@0.85MHL) ppad2. 48 (br s): 144.31 (s): 160. 43

S o S hoAsyO, o ds o (548 & arSab Bhni 55&%2 oD G5 3THS" (5 R
1505 (a ; PR3 0000, SR A0, TRNATRN %@)o?%?zzﬁg‘ﬁ’?o( &

(t); 31. 3047157, (sRAUTAB4 {9); 175.084s)(t); 50.84 (s); 58.10 (2t); 61.45 (t)
126.95 (s); 128.51 (2d); 131.49 (2d); 143.64 (s); 169.69 (s); 170.83 (s)
5 Exanpl e 124 1- (3-Chl oro-4-decyl oxybenzyl ) pi peri di ne-4, 4-di car boxylic
aci d et hyl Eg(%[.@' .§ C NVMR (CDCI 3 + DVMsQd6); 100.61 MHz; ppm) 14.20 (Qq);
14.36 (Q); ,‘_L)e 26.10 (t); 27.82 (2t); 29.14 (t); 29.47 (2t); 29.70
(t); 10 1-(3- ChIoro-4 nonyloxybenzyl)plperld|ne-44dlcarboxyhc acid

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

14.73 (q); 23.33 (t); 26.53 (t); 28.30 (2t); 29.60 (t); 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); 133.09 (d); 157.09 (s); 173.17 (s); 174.03 (s).

Example 122
1-(2-Fluoro-4'-heptylbiphenyl-4-ylmethyl)piperidine-4,4-dicarboxylic acid

20 13 CNMR: (CDCI3 +TFA; 100.61 MHz; ppm)
14.72 (q); 23.33 (t); 28.27 (2t); 29.84 (t); 30.03 (t); 32.05 (t); 32.49 (1), 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 : (DMSOd8); 100.61MHz; ppm)



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); 123.16 (s); 131.68 (d);(13é.21 (d);(léé.oo
(s); 170.W6 20e)04314¥1. 64 (s) Exanple 125 1- PCT/IB2005/003113
(4-Decyl -2, 3-di fl uorobenzyl ) pi peri di ne-4, 4-di carboxylic acid ethyl ester .
15 13 C NMR. (DVBQd6 +CDCl 3); 100. 61 ng cPpM 13.87 (q); 14.05 (q); 22.51
(t); 27.41 (2t); 28.72 (t); 29.09 (t) %13 (t); 29.17 (t); 29.33 (t);
29.41 (t); 29.64 (t); 31.71 (t); 48.78 (t); 50.69 (s); 52.06 (2t); 61.91

t); 114, d
Scz il ?é? )¢ )'?Lz?é 5=2]211f)lt)&7)17¥215 29.7(q2Y); 2287QW; 2aY1 (2843082 @), (d),

(1 2?' Exga[ s (3ad321 @) _134:99 (te 155934 5 5QJ8£J§) 25&10 @@Z%%pﬁ&%d# fé) ﬁ% 88
(2-Fl uo?g- jzé}ngagfﬁgbﬁzﬂﬂie% '6-44(Sy’l %%’ﬁgl(ﬁ)pi1|gce)'r8i3a(l %e- 4, 4-di carboxylic acid

ethyl 25 ester 13 C NMR (CDd 3 + DMBO-d6): 100.61 Miz: ppn) 14.06 :
14.21 (q); 22.69 (t); 27.62 (2t); 29.19 (t); 29.33 (t); 31.45 (t); 3&9%%
(t) 35. 7Example4@422 (t): 51.08 (s); 59.39 (2t); 62.11 (t); 119.35 [d

JGF = 0 He :
158 81 [ 2d 1(65%@?:’%2d?"’?']?"@%”%yl?/@gﬁbg@%g%fjf% hoxyle ggid ekl sty 7 (2
s (d), JCF= 13.30 Hz]: 131.42 [d
(%? 3?0[ E—(dé eéCHE 5. gﬁ] a3, [ © 189.53 [s (d), JGF —249[54
FZ] Deé6|9 Za3(@)NMR12(@D@3(*S§>N§§C§§@@%%%&’W£ o) ’ o
15 SN (R RCRE Y 2B Bofi a8 1Uhieh 77, 42 320, 25 ’”‘52 ORI DGE
28. 97 (13t ) 1292#1 ;615 $2.06 (3949(314((&)) 51236 48); 59)50 @), @% . 683.68)(d);

s, (0, s 16195 198 el e Bloy 366 0 g%ggoggs;agﬂ%% 1551

J= 12 79 Hz,)];

Example 125
1- (4-Decyl-2,3-difluorobenzyl)piperidine-4,4-dicarboxylic acid ethyl ester
15
13 C NMR : (DMSOd86 +CDCI3); 100.61MHz; ppm)
13.87 (q); 14.05 (q); 22.51 (t); 27.41 (2t); 28.72 (t); 29.09 (t); 29.13 (t); 29.17 (1),
20.33 (t); 29.41 (t); 29.64 (t); 31.71 (t); 48.78 (t); 50.69 (s); ‘52.Q6"_(2t); 61.91 (t);
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—Fluoro-4’—heptylbiphenyl-4—ylmethyl)piperidine-4,4-dicarboxylic acid ethyl

25 ester

13 C NMR : (CDCI3 + DMSO-d6); 100.61MHz; ppm)

14.06 (q); 14.21 (q); 22.69 (t); 27.62 (2t); 29.19 (t); 29.33 (1); 31.45 (t); 31.83 (1);

35.71 (t); 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 H2),



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 Exanple 128 1-

(4- Decyl -Wo30ehidsbaor obenzyl ) pi peri di ne- 4, 4-di car boxyl i c paeitB2d0s/03n oY |
ester 13 C NVR (CDClI 3+DVSQd6); 100. 61MHz; ppm) 13.81 (q); 21.09 (2q);
22.23 (t); 27.15 (t); 28.42 (2t); 28.80 {i) 28.85 (t); 28.89 (t); 20
29.05 (t); 29.13 (t); 29.38 (t); 31.42 ét) 48.43 (s); 50.48 (t); 51.72
(2t): 69.20 (d); 114.79 [s, (d, J= 11.11 Hz)]; 125.46 (d); 127.76 (d, J=
2.98 Hz); 134, BDB[ES(:L(J@H? 96LHz]7635|2@9] [s (d)4802|a= [1§ 3Q Hel]; 131429d7d1dCHE= J2=

12.42 Hz)];
170. 72 ()s% 3 6l 43910 (914327 (s) 156,59 ¢ (e, JCF 20a9La ¥R} 60 PR}° ()

1- (4- Decyl giqz‘ % 4- et hyl car banoyl pi peri di ne-4-carboxylic acid 13 C NVR
(CDCI3 + T b 61 MHz; ppn) WO 2006/ 043149 PCT/|B2005/003113 118 13.78
(q); 14. 65(q) 23. 34(t) 28.75 (2t); 30.00 (2t); 30.11 (t); 30.23 (t);
30.29 (t); 31.84 é 32.58 (t); 36.34 (t); 36.76 (t) ; 50.95 (t); 52.56
(s): 62541Fxample124. 70 (s): 130.34 (2d): 131.42 (2d); 147.23 (s): 170.79

(s): 174.7
‘1’37617(2) 314&%’&%? 43 difiiorBhe ?é?%e?'dﬁe ?3' ?‘93“1"8%?' '7%5C'§)2ﬁ cthyEhee Etzé)

s); 170.14 (s); 175.49 (s) Exanple 130
1- (4- Decyl benz 4- b i i
W (oot 354 )2 166 cﬁiﬁw@r S R BT, P 155 0] 52751 (1) 23 08
SN 1%1?3‘%@) %?é 5@ %? 7?%§3 §§8(7th ?@39@(29 40 (602@2483)29 61(15791(2 21 ); Lo
(s% f130 OEQ(GRIQ’() zsmzan 31238 (1), BONBE); (49)67 (157052726«% 5312@(@0 05)5115 Extra
sel of peaks | 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+DMS0d6); 100.61MHz; ppm)

13.81 (q); 21.09 (2q); 22.23 (t); 27.15 (t); 28.42 (21); 28.80 (t); 28.85 (t); 28.89 (1);
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);

11479 [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-Decylbenzyl)-4-ethylcarbamoylpiperidine-4-carboxylic acid

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



10.96 (q); 22.36 (t); 28.49 (2t); 31.57 (t); 42.97 (t); 49.67 (t); 50.29
(s); 61.53 (2t); 124.49 (s); 130.03 (2d); 131.15 (2d); 146.81 (s); 170.03
(s); 174.\6 20&s)04b4anpl e 131 20 1- PCT/IB2005/003113

(2, 3-di fl uor o-4- nonyl benzyl ) - 4- et hyl car banoyl pi peri di ne-4-carboxylic acid
13 C NMR (CDCl 3+DVvsQd6) ; 100. 61 MHz; pp 13.84 (q); 14.63 (q); 23.32 (t);
28.85 (2t); 29.54 (t); 29.95 (2t); 30.12°(t); 30.33 (t); 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

32 191, BT Gy S e Sy m s (o B s,

J1= 250. 83 Bi.841D=32.58. @B 3834 (1); 136078 &) ( 5P:951(t% 52256 &); @M]Hﬁtréa ) (SHO

4210([)%0?)3%3?15%%% \Er %%éilﬁ“ﬁ%ﬂ%ﬁ@@cl GHéRdRe- 1, 1- di carboxyl i ¢

acid diet hgktrggépé peakd C NVR (CDCl 3; 50.327 MHz; ppm 14 69 (q) 14 78
(2q); 23.35 (t); 25.57 (br 2t); 29.39 (br 2t 29. 93 (1) %
(t): 30.2 (413 (QD2887 2t), BB 4); (36)67 @n 4@@95% ) ; 5@:_585(5) @1)87@8 4 4(2%

Cra o1 T aadabShar 7 @ 0nals BB 48N o6 7 (57! SOc :1‘1. 20

Hz]: 130.94 [s (d), J GF =13.03 10 Hz]: 149. 54 [s (dd), J1 GF =250.65 Hz,
J2 CF=18.13 Hz]; 149.91 [s (dd), J1 CGF =249.14 Hz, J2 C F=15.76 Hz];
171. 64 (s):Esamp@413%) Exanpl e 133 4-[(2, 3-Di fl uor o- 4- nonyl benzyl ) net hy!

L0 S SR R 12 T )
29.39 (fy 2t): 29.93 (t); 29.97 (t); 30.07 (t) 30.18 (t); 30.73 (t);

31. 29 32. 54 . 50, 91 55. 21 20 61.82 . 61. 96
(t); 6(2%2 aPNN@)@D‘{?@’(TéA jO@ﬁﬂMHZ(%"Hz] 125(35?0,7 [d (t), J g:t)F

11.16 (q); 14.43 (q); 22.11 (t); 23.08 (t); 28.64 (2t); 29.74 (2t); 29.85 (1); 29.97 (t);
30.02 (t); 31.59 (t); 32.31 (t); 36.08 (t); 43.09 (t); 50.63 (t); 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  Extra set of peaks
10.96 (q); 22.36 (1); 28.49 (2t); 31.57 (t); 42.97 (t); 49.67 (1); 50.29 (s); 61.53 (2);
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-ethyicarbamoyl piperidine-4-carboxylic acid

13 C NMR : (CDCI3+DMSO0d6); 100.61MHz; ppm)

13.84 (q); 14.63 (q); 23.32 (t); 28.85 (2t); 29.54 (t); 29.95 (2t); 30.12 (t); 30.33 (t);

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  Hz)}; 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)



=3.99 Hz]; 126.68 [s (d), J CGF =11.19 Hz]; 130.96 [s (d), J CGF =13.05
Hz]; 149.53 [s (dd), J1 CGF =251.01 Hz, J2 CF=18.5 Hz]; 149.91 [s (dd),
J1 G F =248.286/043149 J2 C F=15.82 Hz]; 171.64 (s); 173.04ctap20d50Bxmmpl e 134
4-(2,3-Difl uoro-4-nonyl benzyl am no) cycl ohexane-1, 1-di carboxylic acid 13 C
NVR. (CDClI 3 +TFA; 50.327 MHz; ppnm) 14. 69 g& 23 31 (t); 25.89 (2t); 29.43
(2t); 29.95 (2t); 29.99 (t); 30.02 (t) 3 ;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]; WO
2006/ 043149 gglldggggw 003113 120 126.33 (2d); 135.32 [s (d), JCGF =12.71
149. 39 & J1 CGF =245.35 Hz, J2 CF = 9.44 Hz]; 149.95 [s (dd),
Jl CF =248 4554 cyi2, 3@1mmeemﬁ/l)mqthylamﬂnm}cyqlsnexanﬁ‘a1zizca(rbpxsﬂlc le 135
4-[(2, 3-Di fl uoro-4-nonyl benzyl ) met hyl am no] cycl ohexane-1, 1-di car boxylic
aci d ethyl diathyesiesr ¢ NvR @ (DVBO-d6; 50.327 MHz; ppm) 10 13.93 (2Q);
22.08 (t); 22.85 (br 2t); 28.00 (br 2t); 28.59 (t); 28.66 (t); 28.71 (t);
28.88 (t); 29.31 (2t); 31.25 (t); 35.85 (q); 48.02 (t); 53.17 (s); 60.97
(t); 62.37 (18)C NMR.:2GDQI8; §327 MEIA pp00. 5 Hz]; 125.41 (d); 128.08 (d);

d : ) - Bn= : -
215 38 o)) HAS 0 ﬂﬁ%ﬁ? " 1205 (s 45 29,39 bE207 2087 Py 2o 990s
(s); 172.36 45507 %ﬁ qu{tf J357 401 86:74eg YI31236 (®; 32.56 (t); 38 42 (q); 50.93 (t);
i f1uorobenzyl’) met hyl am no] cycl ohéxane-1,1-di carboxylic acid eth
(264) 20 13 565.20\8): 6IDI%C(¢)‘J@1 IR)(tg B2. @/Hz(d) d2d 97 B Q{ { &y =421 b'?¥(1%5 3’2% 85

(50) 7 51 56 @y ChThbs 1l Tavhls (P64 Sag PRy 004 s @G5 11580 *°
10 Hz]; 149.54 [s (dd), J1 C-F =250.65 Hz, J2 C-F=18.13 Hz}; 149.91 [s (dd), 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)methylamino]cyclohexane-1,1-dicarboxylic acid diet-

15 hylester

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 (1); 29.97 (t);

30.07 (1); 30.18 (t); 30.73 (t); 31.29 (t); 32.54 (t); 38.41 (q); 50.91 (t); 55.21 (s);
20  61.82 (1), 61.96 (t); 62.02 (d); 124.98 [d (t), J C-F =4.31 Hz]; 125.37 [d (), 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 =248.20 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-dicarboxylic 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 (t);
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];



117.24 [s (d), JCF =10.49 Hz]; 125.39 (d); 128.03 (d); 133.05 [s (d), JCF
=12.78 Hz]; 147.99 [s (dd), J1 CGF =244.21 Hz, J2 CF =12.42 Hz]; 147.99
[s (dd), W 20bd04320 =249. 23 Hz, J2 C-F =13.63 Hz]; 170. @tTiB)00os/d0321334 (S)
Exanpl e 137 4-(4-Decyl -2, 3-di fl uorobe nzyl

am no) cycl ohexane- 1, 1-di carboxylic acid C NMR (TFA+CDCl 3; 100.61 MHz;
ppnm) 30 WO 2006/ 043149 PCT/ | B2005/ 003113 114.72 (q); 23.34 (t); 25.90
(br 2t); 29.45 (br 2t); 29.95 (t); 29.98 (2t); 30.19 (t); 30.25 (t); 30.37

2t); 32.56 ; 7 2 2ty 2 ; ' d1efd - .70
o)) 126, 14 (a3 21801 355 LSk 2 PhRD adioe r@gf Y AR5 8 e
(dd), J1 C FC -F=25045 HAHz14125 (3 131 B2F H2UB.564dz, a2 Cs- €d8)Q6 Biz]; G7R.4426%. 02
Hz, J2 CF 2§ 5 Hz]; 175.02 (s); 176.17 (s) Exanple 138
4-1(2, 3-Di fI 4S)nonyl benzyl ) met hyl am no] cycl ohexane-1, 1-di car boxyl ic
acid 10 13 C NMR (CDCl 3 +TFA; 50.327 MHz; ppm) 12.64 (q): 20.85 (t):

23.09 (2t); 26.75 (2t); 27.35 (t); 27.42 (t); 27.50 (t); 27.65 (t); 28.25
(t); 29.37 (Exampe. b (t); 35.69 (qg); 48.51 (t); 51.61 (s); 59.96 (d);

CF 243 b1 42 DG el iolefisfand T Lok atbaR i 3orsthy,

CF =13.47 Hgdter 172.42 (s); 15 173.46 (s) One singlet is nerged with 5
123. 97 Exanple 139 4-[(4-Decyl-2, 3-d
i fl uor obenzyl ) nmet hyl am no] cycl ohexane-1, 1-di carboxylic acid 20 13 C NVR

DVBO, 100. 6 : 90 (Moo 22.07 (1) 24.42 (br, 2t): 27.88 (br,
(2t) 28. 53 (h M@M%p@l\n%&% 5§93§?(7 &ﬁ"zz@ éﬁ) (1) 29(451 (t)) 30. 39 (g)r
30.67 (tdo 3113 @@ )223&@)72@5 (bf 9t 8@8(00) brée 238)59%13);2@36% 2871 t)128868

(29) i
(d): 125. 28 573 Nfo! : VE =12, 69

Hz]; 148.01 )sZQ&ﬂ) Bty 1 25 (414536 o) B, U5, CH S, @ea% 6&@7@ 147.28d) ,
J1 GF [s (d), JC-F =105 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)methylaminojcyclohexane-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 (t); 28.66 (2t); 28.91 (1);
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
=249.23 Hz, J2 C-F =13.63 Hz]; 170.01 (s); 172.34 (s)

[\
wn

Example 137
4-(4-Decyl-2,3-difluorobenzylamino)cyclohexane-1,1-dicarboxylic acid
13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)

30



25 =245.85 Hz, J2 CF =13.78 Hz]; 173.67 (s); 174.70 (s) Exanple 140
1-[4-(4-Phenyl -5-trifluoronethylthi ophen-2-yl net hoxy) benzyl ] -pi peridine-4,4
- di car boxglaem@gidd 30 WO 2006/ 043149 PCT/ | B2005/ 003113 pctaB20080631 VR
(TFA+CDCI 3; 100.61 MHz; ppm 28.33 (2t); 50.43 (2t); 51.74 (s); 62.38 (t);
65.58 (t); 116.77 (2d); 120.41 (s); 123. %2 [s (q), JCGF =269.92 Hz];
126.56 [s (q), JCGF =36.76 Hzj; 129.09 ( ; 129.15 (d); 129.39 (2d);
130.97 (d); 133.28 (2d); 134.97 (s); 140.89 (s); 144.96 [s (q), JCGF 5

=2.75 Hz]; MaO7Hgy)(23. 34%642550(593 1279445%520 E@%@Kﬁ? 219498 (2t) 3019(t) 30 25

1-(4- Decyl benzyl azet| i ne-3, 3-di carboxylic acid 3;

100. 61 MHz: t)pﬁi) 374288 3RH6 t2342332((t)) 54@@ L 5289 (d);o“ﬁl&ét[?; (d)sdoz% -(8t30

o0 20,8 o Hal A g i b o ! e g B B B o

Exanpl e 142 250451 Az QU OLP=43E2CHEA4D DBy (0, oc»)cbm 25203 Hz; J2-CvEt=hB.54
malonic acid 13 C NVR %CDCIS + FA) 100. 61VHz; 5 ppm) 14.71 (q); 20.67

(q); 23.355 H2); 17%08%)(176.12d861 (t); 29.59 (t); 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 Kx@hpld 16825 (2s) Exanple 143
2-{4-[(2-Fl uoro- 4 hept yl bi phenyl -
ani no] but - 249430 'ﬁuﬁ'@t PI’M‘P@HZSB)"“ y@miaolmcl@we {rsicaiBerdic agh. 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 (t):

10 13 C NMR: (CDCI3 +TFA; 50.327 MHz; ppm)

12.64 (q); 20.85 (t); 23.09 (2t); 26.75 (2t); 27.35 (t); 27.42 (t); 27.50 (1); 27.65 (1);

28.25 (1); 29.37 (t); 30.02 (1); 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 Hz]; 172.42 (s);
15 173.46 (s) One singlet is merged with § 123.97

Example 139 « ‘
4-[(4-Decyl-2, 3-difluorobenzyl)methylaminojcyclohexane-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, 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); 49.88 (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 =245.85Hz, JZ C-F =13.78 Hz]; 173.67 (s); 174.70 (s)

Example 140
1-[4-(4-Phenyl-5-trifluoromethylthiophen-2-ylmethoxy)benzyl]-piperidine-4,4-
dicarboxylic acid

30



41 (t); 37.41 (t); 50.70 (t); 54.02 (s); 72.28 (s); 86.59 (s); 118.35
(d), JGF 30 =23.34 Hz); 126.50 (d); 129.43 (4d); 132.22 (s); 132.37
(d), JGvB wmdd42B9Hz); WO 2006/ 043149 PCT/ | B2005/ 00311@cTABdode3168 (d

), JCGF=3.30 Hz); 144.31 (s); 160.56 (s(d) JCF=251.00 Hz); 176.50 (2s)
One singlet is merged with the doublet at -130 Exanple 144 5
2-{4-[1sopropyl - (4-nonyl benzyl ) am no] but -1§2ynyl }-2-methylmalonic acid 13 C
NVR ( TFA+CDC13; 100.61 MHz; ppm) 14.68 (q); 18.05 (q); 18.15 (q); 20.96

; 23.32 ; 87 y 9 3 . ; 30.17 ; 31.81 ;
S (1) g?%ﬁ'?)’;”ﬁ%‘}?ﬁ?)?oéﬁ% Mﬁ%g"%)gg) 12 (1) 5o 5 (d): 10 71. 46
(s); 87.95 (28)33 (&K 56UJ @t); SUIM 43, 62088 (t)168.50qt)( 21.77X26); 9Q0(4) (s);17X8. 5O
(2s) Probably one triplet is nerged at - 30, Exanple 145
2-{4-[ Cycl o &fﬁyuC(ElFﬁgﬁﬁzo@ﬁEﬂZﬁg’?ﬁ S CF- 58917P-Rzlnd 2B PPrgdbntad. beid: 15

13 C NWR: : 6 ; . t )y O X e, 21
(0 23,26 (B 55705 TR G 10 2Bl et () B0 pphberle, ) pe
31.84 (t); 32.78BHEL)IB0BB @3 174.45 88; BH.{0(s) 45.12 (t); 53.79 (s); 58.87
(t); 71.47 (s); 88.09 (s); 124.87 (s); 130.03 (2d); 132.21 (2d); 146.52
(s); 175.41 (2s) 20 Exanple 146
2-{4-[(2-Fl ‘[";‘?("aﬂicp% 1ggxyl bi phenyl - 4-yl net hyl ) net hyl am no) but - 2-ynyl } - 2-
met hyl mal oni ¢ aci d 13 C NVMR (DVBO-d6; 100.61 MHz; ppm) 13.94 (q): 20.36
(q); 22.07 (t(@:Des/idnat)pzetrBnd3, 3-ticartRByBbacid) ; 31.12 (t); 34.85 (t);
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): 128. Sq3(CNNIR : FPEA4E DI 106381 RHA Pbm)139- 24 (s); 142.06 (s); 158.95
(s(d), JCGF =245.84 Hz); 30 172.93(2s)

14.68 (q); 23.35 (t); 30.01 (2t); 30.11 (t); 30.25 (t); 30.30 (t); 31.85 (t); 32.59 (1),

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)

36
(d
(s
(d

15 Example 142
2-[4-(3-Chloro-4-decyloxybenzylamino)but-2-ynyl]- 2-methyl malonic acid

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

14.71 (q): 20.67 (q); 23.35 (t); 26.53 (1); 26.61 (t); 29.59 (t): 29.97 (t); 29.99 (1);
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-Fluoro-4'-heptylbiphenyl-4-yimethyl)amino]but-2-ynyl}-2-methylmalonic
25 acd

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 (1): 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);



WO 2006/ 043149 PCT/ |1 B2005/ 003113 124 Exanple 147

2- Met hyl - 2-{4-[ met hyl - (4- nonyl benzyl) am no] but-2-ynyl}malonic acid 13 C
NVR : ( CBC¢b3006/0k5AY; 100.61 MHz; 6 ppm) 5 14.74 (q); 21p0ensapnso@31333 (t);
26.96 (t); 29.98 (t); 30.02 (t); 30.12 (t) 30.19 (t); 31.88 (t); 32.54
(t); 36.35 (t); 40.21 (q); 44.74 (t); ég (s); 58.87 (t); 70.69 (s);
88.71 (s); 125.92 (s); 130.17 (2d); 131 3 (2d); 146.45 (s); 175.02 (s);
175.07 (s). Exanple 148 10 2-{4-[(2,3-Di fluoro-4-nonyl benzyl) net hyl

but - 2- | 1 .50
o0, c1me; 6 st GATE & TH0RES TSt 40 A e O B 6
30.07 (3t); (36) @Ae(singles Mérgéu)mth tR@ detblet pt ~48080 (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)]; 149.9 J1= 247.47 Hz, J2= 9.47 Hz)]; 150.64 [s, (dd), Ji=
258. 90 Hz J%){%‘%plg ' lgfl’z] 177.26 (2s). Exanple 149 20

2-{4-[ Et hyl :({14ngqmolpgn(zyhc)nmnzgg)amnncgbw&wyl}ﬁmemlmaianl@rﬁc¢d acid 13 C
NVR : (CDCI 3 + TFA); 100.61 MHz; 8 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 2 57.77 (t): 70.81 25
§37)79 e ({Z%cd%{@ (TEA, Cd@ls 200 6)1:ME3: (t); (s);

130739 (2d); M % 147. 06@3% 176. 47 {Peft%
Exanpl e 150 268§ 218B0Di(6); Us:t6 4)n3MA6 (B 943)2am 2818 by~ 29 Ryt 3P. yl

D000, 043140 et 1 Boad hos134 S5 1hE 35 2L ) (ﬁ(%(?gz@lz?%q 9 g’g@swﬁ $7634d)g

t 9 -t D. 13100 )4246 9 217625 $)
o015 (17 d 200h St 09! G A E5 1O Y A i
Probably one triplet is merged at ~

Example 145
2-{4-[Cyclopropyl-(4-nonylbenzyl)amino]but-2-ynyl}-2-methyimalonic acid
15 13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)

5.42 (1); 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 (); 31.84 (t); 32.48 (t); 36.33 (t); 38.35 (d); 45.12 (t); 53.79 (s); 58.87 (t);

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-ylmethyl)methylamino]but-2-ynyl}-2-

methylmalonic acid

25 13 C NMR : (DMSO-d6; 100.61 MHz; ppm)
13.94 (q); 20.36 (q); 22.07 (t); 26.01 (t); 28.39 (t); 30.86 (t); 31.12 (t); 34.85 (t);
40.86 (q); 44.66 (t); 52.25 (s); 57.86 (t); 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)



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, J1= 246.81 Hz, J2=
11. 17Hz) ]wo 260610431488 (2s). Exanple 151 PCT/IB2005/003113

2-[4-(4-Decyl -2, 3-di fl uor obenzyl am no) but - 2-ynyl ] -2-net hyl mal onic acid 13
C N\R : (TFA + CDC13; 100.61 MHz; ppm) 10,14.67 (q); 20.51 (q); 23.38 (t);
26.51 (t); 29.56 (t); 29.96 (t); 30.02 (2t); 30.20 (t); 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 (@Qa dlgﬁgll 42 Hz]; 126.25 (d); 126.89 (d); 136.92 [s (d);
J=12.79 Hz]; n [s (dd), J 1 G F=251.739 Hz, J2 C F=13.95 Hz]; 150. 26
[s (dd), J ,’gMethyﬁzgqmetmm-ﬂmnylbenzylyanmo@but&ynyl}rv@log@ 394) Exarrpl e 152
2-{4-[ (4- Decyl benzyl) met hyl am no] but - 2-ynyl }-2-net hyl mal onic acid 13 C
NVR: ( TFA+CDC13; 100.61 WMHz; ppnm) 20 14.71 (q); 20.85 (q); 23.34 (t); 26.79

t); 29.99 0 30 27 (t); 31.84 (t

g2)56 (t); i}%bﬁ'&% &;[5%@31?PA§-0]%(312|\6?1? 5"&‘2) (s); ( ) 4 (t) ( )

E;)) 88. 547 f”‘i 5(%?221166((6) ;23.39. (662629:3) (t); mgaat)(za)oz 01)473@32(@) 3011'19:)(t)i8

S e | or.o- no

ggg)zw )1 (r)rgt 291 8Ri (BoPBhd b y%i?’?‘ - AR ( gggfﬁ( %éf&@(:;f?kﬁ;;ﬁf@ﬁé .
S

(t); 29.56 %’?W%q@g@?(sﬁfg%ﬂ@(d?)?ﬁ (fg E‘t‘) 533) gs ((%)(?s 40.41 (q);

45.22 (t); 53.87 (s); 58.66 (t); 70.16 (t); 70.79 (s); WD 2006/ 043149

PCT/ | B2005/ 003113 126 80.30 (S); 114.40 (d); 120.43 (s); 124.64 (s);
131. 07 (d); Examples? ‘t&j); 157.30 (s); 176.05 (2s). Exanple 154 5

2-Ethyl ¢ qu 14 éh-\gfﬁ}i 044 né’lﬁ]flﬁbhkﬁﬁﬁ@ﬂﬁbh‘ﬂmﬁé}ﬁhﬁﬂ%kb} -2-methyl malonic acid.

am no] b onic ac
13 C NMR : (CDCI3 + TFA); 100.61MHz, 5 ppm)

14.51 (d); 20.67 (a); 23.40 (1); 26.68 (t); 2966 (1); 30.07 (3t); 30.23 (t); 30.45 (t);
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)l; 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; 5 ppm)

10.00 (q); 14.71 (q); 20.87 (q); 23.33 (t); 26.80 (t); 29.98 (2t); 30.11 (t); 30.17 (1),

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; 6 ppm)



13 C NMR (TFA+CDCI 3; 100.61 MHz; ppm 9.18 (q); 14.72 (q); 23.28 (t);
24.45 (t); 28.23 (t); 29.73 (t); 32.02 (t); 32.39 (t); 36.38 (t); 37.06
(t); 50.3R00b)60458944 (s); 72.29 (s); 86.47 (s); 118.34p(Cad(Bloosd@G1B = 24. 36
10 Hz); 126.56 (d); 129.37 (4d); 129.85 (s(d), JGF = 7.56 Hz); 132.01
(s(d), JGF = 13.20 Hz); 132.27 (d); 132252 (s); 144.16 (s); 160.46 (s(d),
JC-F = 250.78 Hz),- 175.77(2s) Exanple 155 15

2- Met hyl - 2-{4-[ 4- (4 phenyl - 5-tri fl uoronet hyl t hi ophen- 2-yl met hoxy) benz {)am’ n
o] but -~ 2- yn{4. BaetpH0c4 Béd)d 2BBEC(NNES .48 THA2EDE @), 30000 6 ’fP4 BDinp0 ﬂ@é

50 48 (s): S0t 16882 (Bige 198 4820 ) 54 08 6B R e s g AR g

126.75 [s (88 1155 Hz); 326. 9970(dglz}127 b@%d}t41:(72d1 [s, 1(39.12012(@0 Hz;]294946([d) dd
129.45 (d); 131.06 (‘d); 132.37 é é -
(q), JCF ==0R5#87; Hzpd25517.89; Haﬁ716@3@2[§) (debi éﬂog&‘cﬁaw ésd?ndbﬁﬂ{)]mn
S1P1-5 receﬁji zzﬁlatypes were stably expressed in HEK 293 or CHOK1 cells
fol |l ow r?g t ? ion with corresponding plasm d constructs. Al though the
native cells sonmewhat respond to S1 P, the | evel of expression and

responsi veness of the antibiotic-resistant transfected cell lines that were
sel ect ed i sExaroele ¥igher. WO 2006/ 043149 PCT/ | B2005/ 003113 127 When

cultivated 9 and, after

| ysis, cel Ifﬂe'képgﬁg @gﬂfﬁpoééf;’%w erﬁﬁg 'en¥ %‘%@h@ﬂ*él&ﬁ&\%gghed in buffer
cont ai ni ng fNC KR g@Fas+ CRICIAI MY0.83Ias; ppme performed using 5-20 pg of
cell nmenbranes suspended 5 in 20 mMtris-HCI pH 7.4 containing 15 nM NaF

and 2. 50mv deoxypyridoxine in a final volume of 250 pl. The radioligand

0.5 nM 1 ' K ) .

vas 0.5 nM 3PP 6f ok P1g)k DaRe1R1ofs1! (o 98%e°R); '2b. 66 %) PaeDenes; eb.eifne
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-ynyi}-2-methylmalonic acid
13 C NMR : (TFA+CDCI3; 100.61 MHz; ppm)

20 14.71 (q); 20.85 (q); 23.34 (1); 26.79 (t); 29.99 (t); 30.00 (1); 30.10 (t); 30.22 (b);
30.27 (t); 31.84 (t); 32.56 (t); 36.34 (t); 40.31 (q); 45.20 (t); 53.86 (s); 59.44 (V) ;
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 (t); 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);



prei ncubation. Non specific binding was defined fromincubations in the
presence of5pMs1lP. 10 GIP-y-35 S binding was perforned using -5 pg protein
of cell meohloenasi49suspended in 50 mMMtris-HCI pH 7.5 cectrasmiosgsifs nM My
Cl2, 100 mM NaCl and 10 pM GDP. The radioligand was 0.025 nM[35S] GIP-y-S
and non specific binding determned in bge presence of 10 pM

non-radi oactive GIP-y-S. S1 P and reced r agoni sts enhance the specific
bi ndi ng whereas inverse agonists reduce it. 15 The naxinmal stinulation

oot ol Yo Tl a4 AT, Apord R)°12088, ) 991 7ol 3,08 (aRars7 80 (o)

agoni sm an at e ntri n5| activ npounds. Typi cal
results shom;_@gtgz ble 1 indicate that corrpounds of the |nvent| on are able
to activate S1 P T?and sonmetimes S1 P2) receptors with a potency simlar to
that of S1 Pitself (i.e. with full intrinsic activity and at nanonol ar
concentratilgn%sq)‘ |821%4WI thout affecting significantly S1 P3 receptor. Table
1: Agoni st & F3/|ty of conpounds and on Si P1, S1 P3 and S1 P2 receptors

ECSO (nl) ECBEhy(+2 [Eg:ﬂoo(mmhaylumhesm-mrraetmanmcabgt 2-ynyljmaltpnapacid
.a-0.3) 4 (i.a=1) 12 .13 (i.a=1) >1000 (i.a-0.3) 5 (i.a=1) WD 2006/043149
PCT/ | B2005/ 003113 128 CLAI IVB 1. A conpound of formula (1): Art (Y1)m (X)n

(Ar2)P Y2 Y Q@%‘{E 1MH rﬁ (n) V\/nerern Art represents an
Aryl or He't\lreré):a@?t;I oup opt I bna I6y I\éugstltut ed 1l upto groug(s%),

wher ein, ea@h8Ry); Mderit {qpa23.88 (1) 24.4D €1)t28.28 (téezeasé'd $2.8m( t)h%Z gPdblp36.
consi st ng (') 37.06 (1); 50.32 (1); 58.44 (s); 72.29 (s); 86.47 (s); 118.34 (d(d), JC-F = 24.36
10 Hz): 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-MethyI-2-{4—[4-(4-phenyI-5—trifIuoromethylthiophen-2-y|methoxy)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 (1); 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 (q), 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 .native cells somewhat respond to S1P, the level of expression and

responsiveness of the antibiotic-resistant transfected ‘cell lines that were selected is

much higher.



10 Hal ogen atom perhal ogenoal kyl, -Al kyl, -OAl kyl, -OH -COOR7, -CONR7R8,
-Alkyl -Hal, -OAl kyl-Hal, NO2, -CN, -NR7R8, -AlkylAryl, -Aryl, -S(OIR7,

- Al kenyl ,wo-28i6(0ABkey| ) 3; wherein R7 and R8, identical or pdirfiBmoswsiiare
chosen fromthe group consisting in H; Al kyl; Cycloal kyl; Aryl;

-Alkyl Aryl; Heteroaryl; wherein Al kyl, | oal kyl, and/or 15 Aryl is(are)
optionally substituted by one or nore i tical or different Hal ogen atom
pol yfl uor oal kyl , AryI -000R7 or R7 and R8 formtogether with the N atomto

whi ch they are ta ol &5 r n an
- Al kyl - chai n, %F '\1 e%'?%&% r%%ﬁéé]egy é;ngo%f!ué?n'%rge%gey nge@%g%@a%me
and opti Onaéf{éf |9§Hﬁ6élﬁ rleenttaRe® el® collectedthyr edritrfugajiommmtonasiast & bffesn s)
and/ or a residue chosen fromthe group consisti ng in -Al kenyl - - Al kynyl

CCHEN-, - Ne@mtaining-antipeoteases. N=CH-, - C(=0)-, -O(=0) (OR7)-, -C(=0) (NR7)-

“NEN-, -S(O) |
2006/ 043149 Pm‘?'Pégﬂgés%g‘gé%‘ﬁ éfgg%gi(%%}@rggpesi%?gélgﬂ%m m$ﬁ?9§9%%é§@ed
optionald y jpultshiM tisHCPpHONE gontaining S md dlab arsd ae deeamwd@xmﬂMrael n

2 Rmay formtogether with the at t o which h
cyclic, aryfinalrvalemer 0ar9P uli H'@ep?%%@fg%” {'Y%S Qr‘% e%eg SREN ﬁq’ ﬁfﬁ’(%ﬁﬁd

o onar Ty BEfbatea P thetHEsEndY & BodheTRERNR a§umﬂeffbneﬂ I@b@f{éﬁr opntl h-

opti onal | y 65 ng one" of nore unsa urat lon(s het er oat on(s) and/ or
le Clr-lgill- du_e mﬁ@uﬁﬁmbgtﬁm NObﬂ s;ggaﬂlgg_:i_msg :&tasg«)jeﬁned— C?brgemyubahonsplnktpﬁypresence
SO, ;. of5uMSIP. )0 -AFO(NR7), - NN,
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 yM GDP. The radioligand was 0.025 nM [35S] GTP-y-S and non specific
binding determined in the presence of 10 M 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, 8$1P3 and S1P2 receptors

EC50 (nM) EC50 (nM) EC50 (nM)
S1P1 S1P3 S1P2
3 6 (i.a=1) >1000 (i.a~0.3) 4 (l.a=1)
12 13 (i.a=1) >1000 (i.a~0.3) 5 (l.a=1)




10 -R represents a hydrogen atom or a -Cycloal kyl or an -Al kyl chain,
the cycloal kyl or al kyl being optionally substituted by one or nore R as
defi ned alowegso4anad optional ly conprising one or nore umpsatiBr@s/HE(s) or
het eroaton(s) and/or a residue chosen fromthe group consisting in

- Al kenyl -, -Al kynyl -, -CH=N-, - -ON=CH, -C(=00,
-C(=O (NR7)-, -N=N-, -S(OI-, such as 1% AI kenyl Al kyl , -Al kynyl - Al kyl ,
- CH=N- Al kyl , -N=CH Al kyl, -CH=N-0-Al kyl, -0- N=CH Al kyl, -C(=0O-Alkyl,
-C(=0 O Al kyl, -C(=O (NR7)-Al kyl, -N=NeSAKa, -S(0)1- A kyl; -Y3-
represents an -Al kyl- chain, optionally substituted by one or nore R as
defined above, and optionally conprising one or nore unsaturation(s) or 20
heteroaton(s) nd/ r a resi dL%? ch s?ln fromthe group consisting in

- Al kenyl -, - Al KynyT- l@—l@?l- -CH=N-O, -ON=CH, -C(=0)-

0)O (=0 7\- | 0 — m
C(,y(cl ZJaI kylﬁé grozj%r an -Ar (ﬁ %eroa?yf<ogrg#oup orrﬁprgéﬁgﬁémiﬁ )

group, or R and Z formtogether with the N atoff to which they are attached
a Hetergcyclic or Heteroaryl group; wher@n (CO2R') and (COR'') can be
attached to the same atomor two adjacent atons ; WO 2006/ 043149

PCT/ | B2005/WIZeil8 130 -R' represents a hydrogen atom or an Al kyl chain,

optionally SUbStAﬁ%ﬁpesléhts Jolal=N r?rﬁ%tggé%_r?fgr_@gﬁ'dzﬁi‘énéh’s%@bstﬁ‘uﬁ@d%9“09\?33: y

conpri sing one or unsat ur represents -
H, - NR70R8,5 RN3H5(s), natur aI or synthetic 5 amno acids, wherein R7 and R8

are of1 neg 25 bote: eotals it on el S8 Beleb bl ol OB
group, jignclygagn “’Eﬂoﬂ{,uﬁbﬁaléber%%mykatAlkﬁjs,-OAlkyl, _OH, -COOR7, -CONR7RS,
-Alkyl-Hal, -OAlkyl-Hal, NO2, -CN, -NR7R8, -AlkylAryl, -Aryl, -S(O)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  Aryl is(are) optionally substituted by one or more idenﬁcal 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 residue chosen from the group consisting in -Alkenyl-,
-Alkynyl-, -CH=N-, -N=CH-, -CH=N-O-, -O-N=CH-, -C(=0)-, -C(=0)(OR7)-,

=0)(NR7)-, -N=N-, -S(O)I- ;

25 =mis0or1,;

= X represents a heteroatom,

=nis0or1;



as well as their enantiomers, diastereoisoners, geonetrical isomers,

m xtures i 10 thereof, free forns and pharmaceutically acceptable salts,
hydr at es,weebsaugsioand esters with the exception of corpouBsi®swsere -
men=p=0, =0 or 1, R =H or Al Kkyl, Y2=-AKkyl-, Y3=-Alkyl-, Z=-C(Al kyl)< and
Ar 1= unsubstituted phenyl or phenyl subgjgjtuted with one or nore identical
R where 15 R is Halogen; and - nen=p=0, g= 1, R =H, Y2=-CH2-, Y3=-CH2-,
Z=-cycl obutyl < and Art= unsubstituted phenyl. 2. Conmpound according to
claim1 represenhed feprddemts ahl AwyingrogneptonalOsthatituted by phe aoprre Rar 1
(yI)m (X)n (Ar2)p Y2 N (Y3)g--' Z R_COR'. (Il),.in vmi h Art, YL, .

Art, Y2, ROrqup asydeflingg abgye or yheggin B,R&'naayrfé)rraletpg%@&r% itﬁe (t)?rﬁﬁlt%WW%% and

Fech e cb BB A R bR, Ao RN | BLSLOSY T 0
%e;g;gt(cgs&épg?dtcﬂﬁﬂ;") can be Ftlttached to the same atomor two
di Jast er &oi sonef sYz'gr@@E%sceﬂrt%: gﬂ -ﬁ@gﬁ%hgén?smp .Bﬁé@sgurhasﬁg}rtgﬁ&sqnﬁe%r O hd
Corpound LB, E00PLBREC kbl Rufigiay ool SpoRrnduemioney &
Het er oar y| hgtevoptoon(t) amaldrya srebisiuit chasgnbfrom the tgsodp 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)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 -Alkenyl-, -Alkynyl-, -CH=N-, -N=CH-,
-CH=N-O-, -O-N=CH-, -C(=0)0-, -C(=O)(NR7)-, -N=N-, -S(O)l-, such as
15  -Alkenyl-Alkyl, -Alkynyl-Alkyl, -CH=N-Alkyl, -N=CH-Alkyl, -CH=N-0O-Alkyl, -O-
N=CH-Alkyl, -C(=0)-Alkyl, -C(=0)0O-Alkyl, -C(=O)(NR7)-Alkyl, -N=N-Alkyl, -S(O)}-
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-, -O-N=CH-, -C(=0)-, -C(=0)O-,
_C(=0)(NRT7)-, -N=N-, -S(O)}-; |
»qisOorf,;
- 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 ;



R group(s), 10 wherein each R identical or different, is selected fromthe
group consisting in Halogen atom perhal ogenoal kyl, -Al kyl, -OA kyl; Y1

r epr esentwoanos/Abikyl - chain or a -S-Alkyl- chain; msOectiBXose@iessents a
het eroatomi 15 nisOorl; -Ar2- represents an -Aryl- group; pis O or 1;
-Y2- represents an -Alkyl- chain; -R represents a hydrogen atomor a

cycl oal kyl or an al kyl chain; 20 gi %g rl; Y3 represents an al kynyl chai n;
Z represents a -C(alkyl)< group or 'r gresents a -Cycl oal kyl < group; -R
represents a hydrogen atom 25 -R'' represents -OH, -OQA kyl, -NR7RS;
(C®2R') and (COR'') are attached to the sane atomof the Z ring; as well as

their enantioners, di j , | hSi mepen hWdUbstituted b
t hereof, free fE&?n%e?}éﬁ%rgﬁzcﬁ@ggg%?gg%%iéﬁ?ggT%ﬁsaFt.s,.é“ﬁ/ydrat es, Y
sol vates aggk ®stresre. FREST|defiRbd SEHBETe ( ROME optipnal s/ pABIED 08718 4371 4wore
PCT/ 1 B2005/ 003113 132 4. Conpound according to anyone of the preceding
cl ai ns V\he‘#!é?ra’fUW‘@n(Sr)épresents a Phenyl or Thienyl group optionally

substituted by, loup.hReanR AERYR(SAIKy!, WIEINRTORRC INR7 Rl antueilor gynthetic
different, is sel ec{eége rom theé group 'consisting in Halogen atom
per hal ogenamira/hcids kyhereirCR7 kand 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;
as well as their enantiomers, diastereoisomers, geometrical isomers, mixtures
10 thereof, free forms and pha‘rmaéeuticaﬂy acceptable salts, hydrates, solvates and
esters
with the exception of compounds where :.
- m=n=p=0, g=0 ar 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 R s 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 () '
CO,R"
: Art— (YD (X)n (Ar2), — Y2— r;j__ (yg)q,,_.<2><
~ R‘ CORm
(1 |
in which Ar1, Y1, X, Ar2, Y2, R, R’, Y3, R", R”, m, n, p, q are defined as in formula
(1) and ‘
(X
25 represents a —Cycloalkyl< group or an -Aryi<, -Heteroaryl< group ;
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5. Conpound according to anyone of the preceding clains wherein Yl
represents an -Alkyl- chain or a -S-Alkyl- chain. 6. Conpound according to
anyone ofwobheogusenedi ng cl ains wherein mis 0. 10 7. Cogpasndseseoy ding to
anyone of the preceding clainms wherein X represents an Oxygen atom 8.
Compound accordi ng to anyone of the preceding clains wherein nis 0. 15 9.
Conpound according to anyone of the ppmgceding clains, wherein -Ar2-
represents an -Phenyl- group. 10. Corrpound according to anyone of the
preceding clains wherein pis 0. 20 11. Conpound according to anyone of

Lhe preced! g, ol BlapAMIPLENTCOR £EPLESADIReRflo 1Ak ke Sighier th8 adfarmiqune

accordi ng t% rece I Ag c refin 5 represénts a
hydr ogen até}mrofqhgzcdm%l kyl or an al kyI chal n, or -COQAl kyl. 13. Conpound
t

according to anyone of e preceding clains where n I S ? WO 2006/ 43149
PCT/ | 52005/am31qba81t#@|r1@naméiﬁwd9 iaelerRUsPIgeto %ﬁﬂigﬁ{é'ca i3qTRe1S, JRRHIGS
cl ai ns, Wne e| n I QSRR

(R} ar dreigio ke o0 ERE W acklficdp dikepiftP sanschyatis, Schites ahe
accordi ng testargyone of the preceding clainms, wherein -R' represents a

hydrogen atom 16. Conpound according to anyone of the precedi ng cl ai ns,
wherein -R'" represents -OH -QA kyl, -NR7R8. 10 17. Conpound according to

anyone of the pyecedi Agohahg%cEElHE laim 1 or 2, wherein :
Ar1 represents an Aryl or Heteroary! 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-Aikyl- chain;
mis O or ‘1;
X represents a heteroatom,;
15 nisOori,
-Ar2- represents an ~Aryl- group;
pisOori;
-Y2- represents an —-Alkyl- chain;
-R’ represents a hydrogen atom or a cycloalkyl or an alkyl chain;
20 gisOort,
Y3 represents an alkynyl chain;
Z represents a ~C(alkyl)< group or

Z
'O< represents a ~Cycloalkyl< group;

-R” represents a hydrogen atom;
25 -R’” represents —OH, —OAlkyl, -NR7R8,;
(CO2R") and (COR™) are attached to the same atom of the Z ring;
as well as their enantiomers, diastereoisomers, geometrical isomers, mixtures
thereof, free forms and pharmaceutically acceptable salts, hydrates, solvates and

esters.
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fromthe group consisting in:

3-(4-octyl benzyl am no) cycl opent ane-1, 1-di carboxylic acid

3- (4- oct Wbenaylsarmno) cycl opent ane- 1, 1- di car boxyl i ¢ aci ¢cetbylsester 15
3- (4-nonyl benzyl am no) cycl opent ane- 1, 1- di carboxylic acid

3-(4-octyl oxybenzyl am no) cycl opent ane- 1, 1- di car boxylic acid

3-(3- net hoxy- 4- oct yl oxybenzyl am no) cycl oléént ane-1, 1- d| carboxylic acid

3- ( 3- net hoxy- 4- but yl oxybenzyl am no) cycl opent ane-1 - di car boxylic aci d-
3-(3- nethoxy 4- héxyl vy, ] 20
3=(3- brono- ?yl Oxyéﬁﬁﬁgﬁﬁ%é%&?gﬂﬁ%ﬁhfa@%y@gﬁ@%gﬂ?gﬁﬁﬁ#@h é Hgg? g&rsl iC
a‘i‘ﬁ 3- E) 3-:f€|pfr§wws ﬁm@nyl OXVhiBnyiRjrbp optiorealy substitutsccby pamt tarfeRIgroup(s),

, 1-di carboxyli c aci

3- (3- chl or owhersin washyR5 idantisak 9b sliffarentiit Splgried e he- 2rowp SRRy ¢
acid 3-(4 n ] opent 1-di carboxylic acid
3-(4-decyl b@ﬁ%?ﬁr‘#ﬁﬁ) é%@%@%ﬁ%é%g' 1ﬂgﬂd?§:"§¥( oxylic acid 25

3- ( 3- mretroxy- 4- nonyl oxybenzyl am no) cycl opent ane- 1, 1-di car boxylic acid

3- (3-chl or o- 4- nonyl oxybenzyl am no) ¢cycl opent ane 1 di c rbo lic acid

3-[ 4- [ 4- (4- et hBxyph WPQH?@WPW@MY%E?WC?C sp%rﬁpaalé'glc%' Er Dyl ¢
aci

cid 3-[4 y] benzyl am no] - cycl opent ane- |
1- dicar bo% és;’eng%%aﬁ %@rﬁ%ﬁéga W%&BEEQ@ | SA/ EP WD 2006/ 043149

PCT/ 1 B2005/ 003113 134 3-(4- nonyl benzyl am no) cycl opent ane- 1, 1-di car boxylic
acid ethyl est er hydrochl orjde : . L
3-{4-[3-11 uor o-8-4- hexXyPTHRRYRA 3¢sording fo-anvARS Siibe prrsading.claims hersip 8T ¢
acid hydrochloride 5

1-(2,2,2-trifluoroethyl carbanoyl)-3-(4-nonyl benzyl am no) cycl opent anecar boxy
aci d hydr othl or i @empbanderccgiding to anyone of the preceding claims wherein X

lic
1-(2,2,2-trifluoroethyl carba | ) - 3- (4- nonyl benzyl am no) cycl opent anecar boxy
lic acid higheent %PPQY@?Q&?&%

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

1. 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-(m et hyl carbanoyl)-3-(4-nonyl benzyl am no) cycl opent anecar boxylic acid
hydr ochl owpdeod(dssaaer A) PCT/IB2005/003113

1- (et hyl car banoyl ) - 3- (4- nonyl benzyl am no) cycl opent anecar boxylic acid

hydr ochl ori de (isonmer B)

3- (et hyl - 4- nonyl benzyl am no) cycl opeRggne- 1, 1- di car boxylic acid
hydrochl ori de 15

3-[4- (4-phenyl sul f anyl but oxy) benzyl am no] cycl opent ane- 1, 1-di car boxylic acid

hydrochl ori de ound according to anyone of the preceding claims, wherein
3-{4-[4-(4-et ﬁng- 3-Cccf1nlq%r%npqlenyl ) but oxy] byenzyl am n(?} cycl opent ane- 1, 1-

di carboxylic i.d/hydrochl ori de :

2- met hyl - 2=4-% 4¥nonyl benzyl am no) but - 2-ynyl ] mal oni ¢ acid hydrochloride 20

2- [ 4- (3- chl ohQ-#- Nopyd Xy e g VIGYE gy igrday WHere - (GODRI'rahdICORLE) dre
hydr ochl ori de 2-nethyl - 2-[4-(4-oct ﬁlmbenzyl am no) but - 2-ynyl ] mal onic acid
hydr ochl ordtidehe@1d the darde @pdmetziye Zning) but - 2- ynyl ] - 2- net hyl mal oni ¢ acid
hydrochl oride .2-[3-fl
uor o- 4- (4- hexyl phenyl ) benzyl am no] but - 2-ynyl ] - 2-met hyl mal onic acid 25
hydrochl ori de 5, Compound according to anyone of the preceding claims, wherein -R”
3-[(2-Fl uoro-4'-heptyl bi phenyl - 4-yl et hyl ) am no] cycl opent ane-1, | - di car boxyl
ic acid Te@mskatsoy hydrogenradeyl benzyl am no) cycl opent anecar boxylic acid -
| somer B 3-(3-Chl oro-4-decyl oxybenzyl anmi 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 - Car banoylg: 3- ( £ aapylifeazydrdinigno)anyohepd thea pecadbuxghines aherein Romer
A WD 2006/ 043149 PCT/|B2005/003113 135
3- [ Oycl oprrepsasentsriahly oMy MR8 cycl opent ane- 1, | - di car boxyl i ¢ acid
3-[(2-El uoro-4'-heptyl bi phenyl - 4-yl net hyl ) net hyl am no] cycl opent ane- 1, 1-
di car B xylic acid i _ X
3- (2, 3- Di f| uorig- 4- n@@yhpenay | axbraing ytol apaneaoé the précedingosigime selede
3-(2,3-Di fl uoro-4-nonyl be znyl.a_m' no) cycl opent ane-1, | -di carboxylic acid ethyl
est er 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 34(3-bromo-4-octyloxy-5-methoxybenzylamino)cyclopentane-1 ,1-dicarboxylic acid
3-(3-methoxy-4-octyloxy-5-methylbenzylamino)cyciopentane-1 ,1-dicarboxylic acid
3-(3-chloro-4-octyloxy-5-methoxybenzylamino)cyclopentane-1 ,1-dicarboxylic acid
3-(4-nonyloxybenzylamino)cyclopentane-1, 1-dicarboxylic acid
3-(4-decylbenzylamino)cyclopentane-1,1-dicarboxylic acid
25  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)butoxylbenzylaminojcyclopentane-1,1 -dicarboxylic acid
’3-[4-[4—(3-chlono-4-methoxypheny|)butoxy]benzylamino]-cyclopentane-1 -

dicarboxylic acid
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3- (4- Nonyl - benzyl am no) cycl opentane-1, 1 -dicarboxylic acid isobutyl ester
3-[ Met hyl - (4- nonyl benzyl ) am no] cycl opent ane-1, 1-di car boxylic acid et hyl
ester 3-Wwd-2bnpbtienzyl anmi no) cycl opent ane- 1, 1- di car boxylpce/iBmiosiosseiy|
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|nethyl}%hino]cyclopentane-l,l-dicarboxyli
c acid ethyl ester

3-[(2-Fluorg-4'-octyl biph | -4-y] I ' , 1-di car boxyl i
S acid o AR igspR BaRR cuiore BhE [ RRRYT GB AN ’
am no] cycl oppdtbanieride 1- di carboxylic acid 15

3- (4- Nonyl benzyl am no) cycl opent ane-1, 1-di car boxylic aci d_ i sopropyl edst er
3-(2,3-Dif &r{hﬁ&ﬂunmm—gemmwl)h@yzsﬂmﬂﬁkﬂyﬁlgpsaﬁaﬁwh@&l%@%ﬂlﬁ@m

carboxylic Lacid - .l.somer A

3-(2,3-Difl B%‘erQQ'PHS%w benzyl am no) - 1- net hyl car banoyl cycl opent ane

car boxyl3§ ¢ 14gj2-triflu@psathylBa@@moyl)-3-(4-nonylbenzylamino)cyclopentanecarboxylic

3- (4- Nonyl benzyl am no) - 1- pr opyl car banoyl cycl opent anecar boxylic acid -

| somer A SandJNdF@ﬂfﬂ@mﬁyﬁ%Woﬁl 1- pr opyl car banoyl cycl opent anecar boxyl i c

acid - |songr . ; i
3-(4- Decyl - ‘,(%'-%azu'ﬁ'f'&@r'%e&@}ﬁ'%?ﬁbaar‘ﬁ°r¥<9)‘ 34 rgnybenzylamino)eyclopentangaarboxylic
3- (4- Decy!l batidHydraohigride: (ezirher Br banoyl cycl opent anecar boxylic acid -
LSOMEr A s ey banglaminoydyclopeniane- 3 dlearbbxyie acd hyrachionag<Y! ! ©
1- Et hyl gar bal == A 1ben ) i gl d - | somer
A I B ol D e A AN g G o |
I sp(rjrer :3 1hycﬂfzplnlorj§ié¢iaobmmyl - 3- (4- nonyl benzyl anm no) cycl opent anecar boxyl i c
acid - |soner . , .
1- | sopr opy| CAMEEmisarbamex sy neaisshziAMBPYclops Bl B HISBFidc acid - 30
| soner B l\/\q}gcgggtl,,%géz&gﬁg@)szoOS/ 003113 136

-2,3-diflu

3- (4- Decy orobenzyl'am no) - 1- net hyl car banoyl cycl opent anecar boxyl i ¢
aci d - | sonB(mathyl-4-nonylbenzylamino)cyclopentane-1,1-dicarboxylic acid hydrochloride

15 3-[4-(4-phenylsulfanylbutoxy)benzylamino]cyclopentane-1,1-dicarboxylic acid
hydrochloride
3-{4-[4-(4-ethoxy-3-chlorophenyl)butoxy]benzylamino}cyciopentane-1,1-
dicarboxylic acid hydrochloride
2-methyl-2-[4-(4-nonylbenzylamino)but-2-ynylJmalonic acid hydrochloride

20  2-[4~(3-chloro-4-nonyloxybenzylamino)but-2-ynyl]-2-methyimalonic acid
hydrochloride
2-methyl-2-[4-(4-octylbenzylamino)but-2-ynyljmalonic acid hydrochloride
2-[4-(4-decylbenzylamino)but-2-ynyl]-2-methylmalonic acid hydrochloride
2-[3-fluoro-4-(4-hexylphenyl)benzylamino]but-2-ynyl]-2-methyimalonic acid

25  hydrochloride
3-[(2-Fluoro-4'-heptylbiphenyl-4-ylmethyl)amino]cyclopentane-1,1-dicarboxylic acid
1-Carbamoy!-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

30 1-Carbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid — Isomer A



2- Fl 4 = h bi
> é, o calrjgr erb%l | i‘fyﬁ% il%qa&rlbg%#é agid igobutyl ester
4- Decyl b@mﬁ{r@mmbﬁmém@aﬁﬂﬁ@p loéentdh@arhemakm(yﬂclad.deétawtemer A

4- Decyl benzyl am no) cycl opent ane- 1, 1-di carboxyli ¢ aci d enantioner B

( 3- Chl or 3{4-NtewibieorylBarng)cysiepentane: nbpisperaxylie agidenethyl gstear boxyl i c

[((j3 Chl or% ﬁ NPM%%”&X?HB’%@&YS'HB?W\?P% hgjc(%/qugB%ﬁP Ign%er%yhe%tl car boxylic

acid IrDi ngg Flgéfdm'[@dﬂ'lb@)héﬂ%lm?wélﬁwadhmﬂildwbo@)éﬂta)@eﬂﬂ%em@bbyncyI acidaci d
25 1- Et hyl car am)yl 3-(4- octyl enzyl am no) cycl opent anecar boxylic acid

-1somer A athgt W%ar banoyl - 3- (4- oct yl benzyl am no) cycl opent anecar boxyl i c

acid - Iso
1- Met hyl cap%é D IHO?'?&OC(%P PhEoYA 'P’E"rﬁt%'}ac@'8|°l)°;¥8'ﬁ’tp grqteacnaer— %oi‘i}f?rg ofe%hcda cid
| somer A 13J&ydigp lyb@ﬂ‘lh)dra-& -hépmmyfhém/hzywmmhw)))acrynda]opelnpamtaceﬂbbxyI iC

acid - Isomer B 3-(4-octyl benzyl ani no) cycl opentane- 1, 1-di carboxylic acid
i sopropyl edicarooxplic acid

cci o ‘v soos SICTALHRAREIG L HRGHET T UERLESomobs Bl TS

3-(2,3-Difluoro-4-nonylbenzylamino)-1-methylcarbamoylicyclopentane carboxylic

3-[(2, 3-Difluoro-4-nonyl benzyl ) net hyl am no] - 1-
nmet hyl car banoyl cycl opent anecar boxylic acid - Isoner A 5
3-[ (2, 3- Bvbl2uawmasdononyl benzyl ) met hyl ami no] - 1 PCT/IB2005/003113
met hyl car banoyl cycl opent anecar boxylic acid -Isoner B
3-[ (4- Decyl benzyl ) nmet hyl am no] cycl opent aﬁ 1, 1-di carboxylic acid
3-(4- Nonyl benzyl am no) cycl opent ane- ar boxyl Ic acid butyl ester
3- Eg Nony:c Ibenzyl am nocycl opent ane- 1 1- d| carboxylic acid propyl ester 10
1- (3, 4-Di 11-
car banoyl )-g- 4- non }/ 4nr£c§nyébrﬁnnz ) amlnogcyécrllct)paer?é%%er 1JXc>il||c|aEbox%ll(|:? gcnd
3-[(2, 3- D| f:B4[|(¢2FiFJluéFm4>'Fi}ddb‘ﬁblphemyiE¢ theihylbm}stt'lylanmpehyalneemtanem dar boxylic
acid 3- PQ -2, 3-di,fl uorobenzyl am no) cycl opentane-1, 1 -dicarboxylic
acid isopr 0‘5;? oxKiceRCd 5
3- (4- Decyl I i opyl ester
Sl (m uo?gro%s wgw@aghggsmgag& é‘{@’?%ﬁ%’f -gicafioiylicasidopy
met hyl car badai¥, |3e{9|tﬁlmmeﬁmanxelbamdamiricx)cm;wnianes—érﬂefﬂlcar boxylic acid ethyl ester
3-[

t

(

(

[

[

3-
3-
3-
ac
3-

acid — Isomer A
3-(2,3-Difluoro-4-nonylbenzylamino)-1 -methylcarbamoylcyclopentane carboxylic
acid — Isomer B
20  3-(4-Nonyibenzylamino)-1-propylcarbamoylcyciopentanecarboxylic acid — Isomer A
3-(4-Nonylbenzylamino)-1-propyicarbamoylcyclopentanecarboxylic acid — Isomer B
3-(4-Decyl-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 — Isomer A
1-Ethylcarbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid — Isomer B
1-Isopropylcarbamoyl-3-(4-nonyibenzylamino)cyclopentanecarboxylic acid —
[somer A
1-1sopropylcarbamoyl-3-(4-nonylbenzylamino)cyclopentanecarboxylic acid —

30 Isomer B



137 3-(4-Decyl -2, 3-di fl uorobenzyl am no) cycl opent ane- 1, 1-di car boxylic acid
enanti onmer B

3- (4- DecywWeo2p&/wsfsouor obenzyl am no) cycl opent ane- 1, 1- di caclvagwos/cosacs d
enanti omer A

3-[(2-Fl uoro-4'-heptyl bi phenyl - 4-yl met hy].).am no] cycl opent ane- 1, 1-di car boxy!
ic acid enantionmer B 5 3-(4-Decyl benzyl am no)cycl opentane-1, 1

-di carboxylic acid ethyl ester - Isoner A

3-(4-Decyl b ' ; + - di ' i -
( cy 9-[(@@62@&?18&%@%%@1%)#-ﬁbﬂﬁ,ﬂémaﬂnbwc?gl,bg?ﬁtam&ar%k ic

| somer B 3- yl'benzyl) net am’'no] cycl opent ane- di carboxylic acid
et hyl est eracid-{ledmbedyl - 2, 3-d

ilgl 30{ (()Bf%g-{;?zi@b?ﬁﬂo?gjfr%#%génoz%me nyefér%inlo]-qi-car boxylic acid enantioner B
3-di fluorob ' li@ngarpoxylic acid ethyl
ﬁi&@éé&ﬁ%@@g@%@ggmw%& tsdinfe A oxy y

ester enantio '
3-di f | udk oba+@/3-Difbtdngidamemdbenzyl)oedimtiammol-11- di car boxylic acid enanti oner

o e ot e B SRR B g e
3- (4- Decyl - _Qg@r.gé&;tly@rﬁ@wguwgmim&w@d@mmnediéa&y&iyn@ébiaxyI ic acid

3-[(4-Decyl -2, 6-di Tl uorobenzyl) methyl ami no] cycl opent ane- 1, 1-di car boxylic
acid 3-(4-Nonylbenzylaminojcyclopentane-1,1-dicarboxylic acid butyi ester

3 [(4-Decyl 32 Koy Iy RRIAGH AP NeaNE 1A H BT A GY praRfas@pe- 1. 1- di carbo

xylic acid

3-[ (4- Daey! 123 3-Diflibrophehginzirbambhip-sy@aidmyindnzyiantiho)oyclopentaneearbokyl car bo
xylic acid ethyl ester - Isomer A
3-[ (4- Decyl add3-di f | uor obenzyl ) et hoxycar bonyl ami no] cycl opent ane- 1, 1- di car bo

xylic acid,etfwl. T, - : 1 1.di i~ a0
21 (4- ooyl SRR G AN ISR Methyaminslavsiopentanes s rdisartexyic 4 o
di car boxyl i g-(a@etyl-2,3-difluorobenzylamino)cyclopentane-1,1-dicarboxylic acid isopropyl

3-[(4-Decyl -2, 3-di fl uor obenzyl ) met hoxycar bonyl am no] cycl opent ane- 1, 1-
di car boxyl i @st§€i d et hyl ester

2- Met hy|s 2- b 42 (B UL DERENS)RPEIBRA M he 4, RNt BBY AR LEicPisbBropy! ester
3-[(2-Fluoro-4’-heptylbiphenyl-4-yimethyl)amino]-1-
methylcarbamoylicyclopentanecarboxylic acid — Isomer A
3-[(2-Fluoro-4’-heptylbiphenyl-4-yimethyl)amino]-1-
methyicarbamoyicyclopentanecarboxylic 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-nonylloxybenzyl)methylamino]cyclopentane-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)cyclopentanecarboxylic acid — Isomer A
1-Methylcarbamoyl-3-(4-octylbenzylamino)cyclopentanecarboxylic acid - isomer B
3-(4-octylbenzylamino)cyclopentane-1,1-dicarboxylic acid isopropyl ester

30  3-[(4-Decyl-2,3-difluorobenzyl)methylamino]cyclopentane-1,1-dicarboxylic acid



3-[2-(4-Cctyl phenyl ) et hyl am no] cycl opent ane- 1, 1-di carboxylic acid WO
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1- (1- Car bweypo@zq@bewy! et hyl car banoyl ) - 3- (4- nonyl benzyl anmpoo)isyok/o0ges ane-
carboxylic acid

3-{4-[5-(3-Cnl oro-4-et hoxyphenyl ) pentyl oxy} benzyl am no} cycl opent ane-1, 1-

di carboxylic acid 5

3-[4-(4-Phenyl -5-trifluoronethylthi ophen-2-yl net hoxy) benzyl am no] cycl opent a
ne- 1, 1-di c3rbdecyl-z 3aiftudrehenayliaoin)cyBlopentane-1, 1-d|carboxylic acid enantiomer B

3- {thh | - [ 4- §4 phen I-5-trif|uoroneth¥x;h|o hen- -

yl et hoxy) bérf ;quth Waawne)ayclopgnigaetlokdicadoxdicacid enantiomer A

“at Gar boxyl SACE] "%‘ Qéﬁ&ﬁﬁ%ﬁ SPLETRE @ﬂ@%ﬁ%ﬁ%@%@?@#@m’oﬁv%oaxcm
acid 3-(4- Baarythdmarzal anm no) cycl obut ane- 1, -di carboxylic acid

3-[(4- Decyl ben ) met hy| am no] cl obut ane- 1 -dicarboxylic acid
3- (4-Decyi - 3 lﬁﬁetm Qﬁﬂzdl?é’h'29 A ﬁsy*@y@rbM%a{eowhfﬁ&i%%thmbwer Ispmer A

3-[(2-Fl uora: ﬂ %}@f&%ﬁfyla‘?&lﬁﬂe gjg hﬁ'ﬁ%h‘b’ )d'i’équBiryEl& ak% ethyl ester — Isomer B

nethylcarbanDyI aneca |c acl'd
3-[ (2- Fl uor 8-[#4- Dlaeylbyhiylpimylanﬂn(y]bymwmmam1nbhfchfboxyhc acid ethyl ester

t hyl b b
31 (4 Docy! ROV DRSHA AT RES By DMAuI ISRy HEaeUiahg) est er
(425)ecyl eRamidthdd gor obenzyl ) met hyl am no] cycl obut ane-1, 1-di car boxylic

(4- Dbty 32(@Ddcyl+mamyeozyameymﬁamm]qmmmme A1dibantioxglidaoigt] i c
d et hyl

4- (e4 Pheﬁ@\y %St‘?F PRATEATBRER hy! t hi ophen- 2- yI net hoxy) benzyl ani no] cycl obut an
1,

1-

1-d _ d
(AT e A g R o

- (4- Decyl - enantinpérdr obe nzyl) pipe ridine-4, 4-di carboxylic acid
3-[(4-Decyl-2,3-difluorobenzyl)methylamino]cyclopentane-1, 1-dicarboxylic acid

-
-|
id
-
[
-

15  ethyl ester enantiomer A
3-(4-Decyl-2,6-difluorobenzylamino)cyclopentane-1,1-dicarboxylic acid
3-[(4-Decyl-2,6-difluorobenzyl)methylamino]cyclopentane-1,1-dicarboxylic acid
3-[(4-Decyl-2,3-difluorobenzyl)ethoxycarbonylamino]cyclopentane-1,1-dicarboxylic
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)methoxycarbonylaminolcyclopentane-1,1-

25 dicarboxylic acid |
3-[(4-Decyl-2,3-difluorobenzyl)methoxycarbonylaminojcyclopentane-1,1-
dicarboxylic acid ethyl ester
2-Methyl-2-[4-(4-nonylbenzylamino)but-2-enyllmalonic 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 peri di ne-4, 4-di carboxylic acid

1- ( 2- Fl uowo-280s/daspby! bi phenyl - 4-yl met hyl ) pi peri di ne- 4, 4pdiraBzdososhix 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- 413& di carboxylic acid ethyl ester

1- (4-Decyl - 2, 3-di fl uor obenzyl ) pi peri di ne- 4, 4-di car boxyl ic acid ethyl ester

ety coter o CHHGRLA PR HLERIGHES P ABRLRL R At RS T

aci d net hyl cagiaylié atid( 4- Decyl 2, 3-difl uorobenzyl )p| pe

ridine-4, 4- bax S 0,

1 (4" Decy! bertslorCabhlofyfeatbonbEn iRy akibenzaminplgudopantane-1. 1

1- (4- Decyl bgw%xﬁ,cgcfboyl car banoyl pi peri di ne-4-carboxylic acid 1-(2,
3-di fl uor o-4- nonyl'benzyl ) - 4- et hyl car banoyl pi peri di ne-4-carboxylic acid
4-[ (4- Detyl -3244- (S-Bhémybéﬁtdﬂemmme)tmwﬂwliqpfwnﬁ—Zw]mqttbmﬁbeanéamjr[b]wmwmm-i c
acid 10 di ﬂ st er %j Di fI or o- 4- nonyl benzyl ) met hyl am

i noJ cycl oheg ﬁ' O’ii'l“EQP cﬁdﬂnf'emgﬁ d diethyl ester

(2, 3-Di f1 vommetd HQWM%@MVSWJHP&&EHWH BR-ol, 1 -dicarboxylic acid

(2, 3-Difluoro- 4 nonyl benzyl) met hyl ari no] cycl ohexane- 1, 1-di car boxylic
cid ethyl ymetégxﬂbenzyl]ammo}cyclopentane 1,1-dicarboxylic acid

[
L 2 SRR P ARt B
[

c
di car boayl Gc(mbﬁlylbenzylammo)cyclobutane—1 1-dicarboxylic acid
(2, 3-Di fl uoro-4-nonyl benzyl') net hyl am no] cycl ohexane- 1, 1-di car boxyl i c

cid 20 4-P¢d4- Mberzzybammpyqyélobbtanezw)dm Kylic acid
a4 Promi CeEPER A RRRRY b aghEuane ) KR E RS 1 - pi peri di ne- 4, 4

- di car boxy Bi(@-Retyl-213-gHtubeshenklaming jeyelbbgiane-131 icdreaxyextld ¢ aci d
3-[(2-Fluoro-4'-heptylbiphenyl-4-yimethyl)amino]-1-

4-
4-
a
4
a
4-
a
a
1

15 methylcarbamoyicyclobutanecarboxylic 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)methylamino]cyclobutane-1,1-dicarboxylic acid

20 3-[(4-Decyl-2,3-difluorobenzyl)methylamino]cyclobutane-1,1-dicarboxylic acid ethyl
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-Nonylbenzyl)piperidine-4,4-dicarboxylic acid
1-(4-Decyl-2,3-difluorobenzyl)piperidine-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-yimethyl)piperidine-4,4-dicarboxylic acid

30  1-(4-Decylbenzyl)piperidine-4,4-dicarboxylic acid ethyi 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 net hyl ) am no] but - 2-ynyl } - 2- net hyl mal o
nic aci owd-2pdkdubmopr opyl (4- nonyl benzyl ) am no] but - 2- ynylpkTABres/Msh gl oni ¢
acid 2-{4-[Cyclopropyl (4-nonyl benzyl)am no] but - 2-ynyl }-2- net hyl mal oni c
acid

2-{4-[(2-Fl uoro-4'-hexyl bi phenyl - 4-yl net }13)/9I ) 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 - 2- ﬂ‘I(S[(DIEIbI‘Wh(d@c?I@R%tImW) ipefitinecy, mmea?bwwnb}ami ethiyt ester d
2-{4-1(2,3-Di fl uoro-4-nonyl benz met hyl am no] but - nyl} 2- met hyl mal oni ¢

acid. 2-{41j(B:Dgevi-La- ﬁtﬂﬁ?[@@ﬁi)ﬁ B'aﬂﬂ'(ﬂﬁ?ﬁlﬁ'd@ﬂwwc QCIﬁ’I# Ryl esd¢oni ¢ aci d

2-{4-[(2, 3- I I

2. 4. (4 becyr22 3584 AbBARAY L ARG RiberpeH 4y RaTINL SPiothi R
2-{4-[(4- DeGXMW—Q)%HIDMbb@ﬁZVImb@MIﬁe%wbioaﬂam@tldﬂabmahemytesterd
2-{4-[(3:Chl oro-4-ngn onybenzylgmeth | am na] byt - 2 d} rreth | mal oni c
aci d. 5  1-(4-Decyl-2,3-difluorobenzyl)piperidine-4,4- dIcarboxyI! aCI lsopropyl ster

2- Et hyl - 2- I but - 2- I | oni
C acid oo M SRR RRARC K LBk fraaa] but - 2-ynyl Fal on
i ophen- 2-yl nﬁ(ukmmy)tkmwwmdpg]cbtUamdﬂpmeydmbmaubqulIcazm:Id as well as their
Forms and piiiPradbpiccdpyy hebal ey icapesoyenriins 4 Gibshtieactha o
esters. 15 lgm BRI IR RN yﬂﬂe@p;ﬂ&%ﬂﬁcﬂoﬂé}%nerﬁ?‘%ﬁéd?soﬂhé'a%

sel ected the group consi s
3-(4- noiy! bémeiIWIaB’temo) cycl opent ane- 1, 1-di car boxylic acid

3-(4-d I b t b | i i d,. o
3 (et hy' - 4G TRL DR RES Sy BV ARSI caPa oSy icargrgic aci
hydrochl ori dRthyd@sfer( 2,

3-Di fl uor o- 4- nonyl benzyl am no) cycl opent ane- 1, 1-di car boxylic acid

3-[ Met hyl - (4= a&aplfb@mwmwaeo]zmmnaxp)emlah@caneﬂ drdiearboxylid acidci d et hyl
ester 4-[(2,3-D|quoro—4-nonbeenzyI)methyIam|no]cycIohexane-1 ,1-dicarboxylic acid ethyl
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)methylaminojcyclohexane-1 ,1-dicarboxylié acid
1-[4-(4-Phenyl-5-trifluoromethylthiophen-2-yimethoxy)benzyl]-piperidine-4,4-
dicarboxylic acid
1-(4-Decylbenzyl)azetidine-3,3-dicarboxylic acid
2-[4-(3-Chloro-4-decyloxybenzylamino)but-2-ynyi]-2-methylmaionic acid
25 2-{4-[(2-Fluoro-4'-heptylbiphenyl-4-yimethyl)amino]but-2-ynyl}-2-methylimalonic
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-ynyl}-2-
30  methylmalonic acid



Di f| uor o- 4- nonyl benzyl ) met hyl am no] cycl opent ane- 1, 1-di car boxylic

4- Decyl - 2, 3-di f | uor obenzyl am no) cycl opent ane- 1, 1-di car boxylic acid
(2, 3-
d 3-

|

I [Wé-zm@mkmﬁ PCT/IB2005/003113

-di fl uor obenzyl ) met hyl am no] cycl opent ane- 1, 1-di carboxylic acid 25

-[ (4-Decyl -2, 3-difluorobenzyl)nethyl am no] cycl opent ane- 1, 1-di car boxylic

id enantiomer. B 140

-[(4-D ecyl -2, 3- di fl uor obenzyl ) met hyl am no] cycl opent ane- 1, 1- di car boxylic
cid enantioner

-[ (4- Decy|Z-Meﬁl}dlﬁf%dm@hw&ﬁwnymﬂﬁmmmﬁmw@ymxdb@alpawqd1 di car boxyI ic
cid 30 et r | E T Al
006/ 043143h édf? %ﬁﬁlagf%—gwﬁgyﬁ%%yl ROt yh{T 2 methymatonc adl

- [

i

- [

[

- [

i

(4- Decyl2-@-[Eteyi( hw:mﬁ@ﬁyg\bm]bwwhywM}éﬂi)m’ﬁ@min@dlécxd! 1-di car boxyl ic

d ethyl ester enantio

(4- Decy|2-¥-B2 drPflusrupaionyibenay hyminalbisr ZyaylbgenetvémalonicRadr boxyl i

i ?4 pRcy <8 4Ry Rt I ORISR i M- BTN AIOPIC A% boxyl i ¢
cid5 3- [W}De@lb@n@l Hinegiyodraop Yy} -2- methylmalomc acid

am no] cycl obut ane- 1, 1-di carboxylic acid ethyl est

1- (4- Decyl 22{43I1%n<3rhl<er@r%@nw@merpﬁybmetaylaéurzpthHZwasz?xmeltwl@@IQmIc acid.

(4 Deoyl SEYYERRZIBARY ek KRR G forb AR i) ¢
10 1-(4- DerMeaxyMe[nt[Ht(qnmmmﬁLt}uﬂmmmetﬁyltmephér-mmébmy)bemzwendnU}bhhyI

ester 3- dL | uor obe nzyl) pi peri di ne-4, 4-di carboxylic acid
i sopr 069I éslfré/?}%‘aiore‘? i.fi uor o- 4- nonyl benzyl ) - 4- et hyl car banoy!

pi peri di ne4- Gal baxthés @rﬁ%rﬁﬁoﬁ%rﬁ‘eldllas%éreblé%hﬁergnﬁ%bm ;?l ispmers, mixtures

di ast er eoi soners, geonetrical isoners, m xtures' ree forns and

phar maceut itharebf; fmecfmmbamﬁ phbteacentitally asceptablensalts, ahydrate?a salvates. arkD ..

Process of B{ gar ation of a conpound according to anyone of the preceding
cl ai s conﬁ 'ng the step of reacting a conmpound of formula (II1): |

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)cyclopéntane-1 ,1-dicarboxylic acid hydrochloride

20 3-(2,3—Difluoro-4-honylbenzylamino)cyclopentane-1 , 1-dicarboxylic acid
3-[Methyl-(4-nonylbenzyl)amino]cyclopentane-1,1-dicarboxylic acid ethyl ester
3-(4-Decyl-2,3-diﬂuorobenzylamino)cyblopentane-1 ,1-dicarboxylic acid .
3-[(2,3-Difluoro-4-nonylbenzylymethylaminojcyclopentane-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 -aicarb'oxylic acid
enantiomer B . ,
3-[(4—D’ecyl-2,3—diﬂuorobenzyl)methylam‘ino]: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 .
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Art (YI)m(X)n (Ar2)p Y2 NH R 20 (ill) wth a conmpound of fornula (IV):
O=(Y3')g- Z (C2R') (COR'") (IV) wherein An, Y1, X, Ar2, Y2, R, Z R',
R'', m nwopoospsarse defined as in 25 fornmula (1), provi ededaBiasooshen =0,
the keto function is attached to a carbon atom of Z, and when g=1, Y3 is
such that -CH2-Y3' - corresponds to Y3 as defined in formula (1). RECTIFIED
SHEET (RULE 91) | SA/EP WD 2006/ 043149 4CT/ | B2005/ 003113 142 20. Process
according to claim19, wherein said reaction is carried out under
reductive am nation conditions. 21. Process of preparation of a conpound
according to anyone of the 5 clains 1 to 18, conprising the step of
reacting a conpound of formula (V): Art (yl)m (X)n- (Ar2)p Y2 OSQ2Al kyl
(V) with & {iérﬁzmyrha ?raﬂlﬂruorwrbeale)wmymlowpgyplo@r(twm3 d(O@(wXYjIC amid 10
(X wherelﬁfé\ Ar Y2, R, Y3, Z, R, R"'", m n, p, q are ,
defined as §tHY qsé@rngﬁ%ptlemer 5 22. Process according to claim2l, wherein

23 br ocess B e T e o N ane o e ol ai s
1 to 18, C(ﬁrﬁmaecycjﬂt&}dlﬂsrbecpbaﬁzyfm&ylmyumlmwm&-dﬂ d@arhnwhwmo)
5 3-[(4-Decyl-2,3-difluorobenzyl)methylaminojcyclobutane-1,1-dicarboxylic acid ethyl
ester '
1-(4-Decyl-2, 3-difluorobenzyl)piperidine-4,4-dicarboxylic acid
1-(2-Fluoro-4'-heptylbiphenyl-4-yimethyl)piperidine-4,4-dicarboxylic acid
1-(4-Decyl-2,3-difluorobenzyl)piperidine-4,4-dicarboxylic acid ethyl ester
10 1-(4-Dedyl-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, diasterecisomers, geometrical isomers, mixtures’
thereof, 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 (lil):
Ar1—— (Y1), X, (Ar2), Y2 I?JH
¢ ‘ ' Rl

20 (i)
with a compound of formula (IV):
OZ(Y@)q—” Z (CO,R")(COR™)

(V)
wherem Arl, Y1, X, Ar2, Y2, R, Z, R", R”, m, n, p, q are defined as in
25 formula (1), provided that when g=0, the keto function is attached to a carbon atom
of Z, and when g=1, Y3' is such that -CH2-Y3'- corresponds to Y3 as defined in

formula ().

RECTIFIED SHEET (RULE 91) ISA/EP



20 Art (YI)m(X)n (Ar2)p Y2 O (VII) wth a conpound of fornula (X):
H2N(Y3')g-Z- (CO2R") (COR'") (X) 25 wherein An, Y1, X, Ar2, Y2, Z, R, R"
m n, p, woan&/wefsoned as in formula (1), Y3' is such PoatiB200EbB1163" -
corresponds to Y3 as defined in forrmula (I). 24. Process according to claim
23, wherein said reaction is carried out 1480 under reductive conditions. WO
2006/ 043149 PCT/1B2005/003113 143 25. Process according to claim19 to 22,
wherein said cou&l ing reaction is followed by further nodifying An, Y1, X
Ar2, Y2, R, 72K, RProo¢ss hecardingdonaiainof Of shersin said reduttisnniecasiedisut 0
obtain the I ound.of formula (1). 5 26. Process according to
anyone of cﬂﬁﬁ%gﬁggﬁ\?%'wpﬁﬁof’ﬂ'rt'f)ﬂ%r conprises the additional step of

i sol ating the conpound of fornula (1). 27. A pharnaceutical conposition
conprising a conpound of forrmula (1) according to anyone of clains 1 to 18
with a phar maceg?-i cal Piocess eftpibp@rabieni qfi @ mompoindr accrdingrto a8yorigsef tife a

f I 1 - 2 Y2 N (Y. - 2R’
cmmeuncs of bRY.8 bbbt e RR pobind Fe T b
ti |1 bstit to g , Wh Ln, h R identical
grp :jiOP?er)éntstJ ?sl sgﬁggfé 1l)rgnthe ?ﬁguprggﬁﬁébiﬁ{ﬁbnﬂael SéQQAd'ﬂgm |
per hal ogenoal kyl, -Al kyl, -QAl kyl, -OH, -C(%R?, - CONR7RS8,
with a compound of formula (IX):

HN—(Y3),— Z (CO,R") (COR")

Rl
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 (VID):

20 Art—— (Y1), Xn (Ar2), — Y2—o0
(vh)
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 (1), Y3
is such that - CH2-Y3'- corresponds to Y3 as defined in formula (h.

24. Process according to claim 23, wherein said reaction is carried out
30  under reductive conditions.



20 - Al kyl-Hal, -OAl kyl-Hal, N02, -CN, -NR7R8, -AlkylAryl, -Aryl, -S(OIR7,
-Al kenyl, -Si(Akyl); wherein R7 and R8, identical or different, are
chosen frwonbdwm4graoup consisting in H; A kyl; Cycl oal kyiriBAoybo3113

-Al kyl Aryl; Heteroaryl; wherein Al kyl, Cycloal kyl, and/or Aryl is(are)
optionally substituted by one or nore i(é%@tl cal or different Hal ogen 25 -
atom pol yfluoroal kyl, Aryl, -000R7 or and R8 formtogether with the N
atomto which they are attached a Heterocycle; 1is0O, 1 or2; W 2006/ 043149

PCT/ 1 B2005/ 00313 148hgcdds é@d%r@ﬁ?“tbsclaiﬂx 18tk \eEkiny szﬂ@tdo@.l'ﬁﬁhé Yeaction
substituted by one or nore R as fined above, and optionally conprising

one or m)relsdﬁlmém‘b!fLU'H’(eS)anWAHhéﬂeﬁbﬁr&n‘(%)RaﬂdPorRai’ ofdbedosponogen

Lo o, Rt Hedsd S ta@b{%ﬁ%ﬁedes'?%m@%f%ﬁormuﬁiﬁ* -S(0) 1+

mis O or 1; X represents a heteroatom nis or 1; -Ar2- represents
an -AryI group optionally substituted by one or m)re R 10 group as

defi ned Sabove @6.wherfdopess F%Q@Q‘;dlm@)rtm Eﬂg@ﬂeheﬂf olaims t He: tat 8ds whishwhiirdter

V2 Tepr oselis na R oRtfathf o Belatlin P SRRt il s ne or “rore

as defined above, and optionally conprising one or nore unsaturation(s) or
15 heteroaton(s and/or a residue chosen fromthe group consisting in
- Al kenyl -, -AI ayl - A posmaceutigalcppmpogifigincomprisiognecempouag af)formula (1)

A Dot EfEorghé I mnwgamssq 0 Isivitts KpnafRAERbR AcOYAEBERABIHD O

10  or carrier.

28. Use of a compound of formula (1)
Arl— (Y1), (X)

" (Ar2), == Y2— N— (Y3};— 2z (CO,R")(COR™)
R’
(0
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, is selected from the group consisting in
Halogen atom, perhalogenoalkyl, -Alkyl, -OAlkyl, -OH, -COOR7, -CONRT7RS,
20  -Alkyl-Hal, -OAlkyl-Hal, NO2, -CN, -NR7R8, -AlkylAryl, -Aryl, -S(O)IR7, -Alkenyl,
-Si(Alkyl);
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
Aryl is(are) optionally substituted by one or more identical or different Halogen
25 . atom, polyfluoroalkyl, Aryl, -COOR7 '
or R7 and R8 form together with the N atom to which they are attached a
Heterocycle;
«JisO,1o0r2;



cycl oal kyl or al kyl being optionally substituted by one or nore R as

defi ned above, 20 and optionally conprising one or nore unsaturation(s) or
het er oat owOpocanagi4or a resi due chosen fromthe group comsiraBro0§0i3n3

-Al kenyl -, -A kynyl-, -CH=N-, -N=CH, -CH=NO, -ON=CH, -C(=0-,
-=00, -=0(NR7)-, -N=N-, -S(OI-, sych as -Al kenyl-Al kyl,

- Al kynyl - Al kyl, -CH=N- Al kyl, -N=CH Al kyl, -CH=N-0-Al kyl, -0- N=CH Al kyl,
-C(=0)-A kyl, -C(=00-A kyl, -C(=0)(NR7)-A Kkyl, -N=N-AlKkyl, -S(0)I- 25

Al kyl; -Y3- repiaseptssents afl-Rikyl- sHaim, roptiopkilp Babstitutedasy bheltlotdnbye Rnes or
nore R as defined above, and optionally conprising one or nore

unsat ur at i ofle8nedaboret @ngdappiigrallyasemptisiag rerg RieMoe sErsAtyIatPR(se 10D

const st 19 by SRy, angior 4 e oo om g Hhous 58, 1 SaUERHE:
PCT/ | B2005/ QORyrh3-, 18B=Ng] SIN¥QH- Z -CepNeSent O-N=CB¢| c@(3Q)-< @ (eWY(QR7aN
-Heterocyclic<, -Aryl<, Heteroaryl< group or a --CH<, -C(al kyl)< group, or
R and Z for%"@g‘éﬁaﬁbr' 7N+ -PHI N atom t o which they are attached a
Heterocyclic or, Heteygaq.yl group; 5 wherein (CO2R') and (COR'") can be
attached to the sane atdmor two adjacent atons ; -R' represents a
hydrogen at om or Xaepmskypis & hefenpatopt;i onal | y substituted by one or nore R
as defined above, ,a&datilptional |y conprising one or nore unsaturation(s) ;
10 -R'' represehtsVOHY -0Alkyl, H -NR70R8, -NR7R8, natural or synthetic

am no acids, whergbn rtgére%ﬂt nﬁﬁ?ylg%c%@ﬁg?ﬁ@aﬁl Oé/LﬁJ'StimtEﬁZ Ja&?% %T'r'mBR-:f R

together a ring with e aton(s) to y are attac orma
cyclic 1t r groipexsutiefimeol abamar dromlpéregr 2 lomaiyrfotm dogethideith dne atords to which

derivatives; 15 as,.well as their enanti rs, di astereoisonmers, geonetrical
i SOMers. ni Q}eyraég attached asfuseae cyclic, ary}orohrﬁeroary nng ; g

»pis0ori;
» -Y2- represents an -Alkyl- chain, optionally substituted by one or more R as
defined 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(=0)-, -C(=0)O-,
-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-0O-, -O-N=CH-, -C(=0)-, -C(=0)0-, -C(=0)(NR7)-, -N=N-, -S(0)I-, 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)0-Alkyl, -C(=O)(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-, -0O-N=CH-, -C(=0)-,, -C(=0)O-,
30 -C(=0)(NR7)-, -N=N-, -S(O)I-;



thereof, free forns and pharnaceutically acceptable salts, hydrates,

sol vates and esters for the preparation of a nmedicanent acting as an
agoni st awohuewna3GaP1l receptors selectively, for adm nipgtrnBtiosmsts a
patient in the need thereof. 20 29. Use according to claim 28, wherein said
conpound is -defined as in anyone of clainms 1 to 18. 30. Use according to
claim28 or 29, wherein said conpoundggnteracts 25 with sphingosine
phosphate receptor. 31. Use according to claim?28 to 30, wherein said
conpound acts as an agoni st at sphingosi ne phosphate receptor. RECTIFlI ED
SHEET (RULE 91) | SA/ EP WO 2006/ 043149 PCT/ |1 B2005/ 003113 146 32. Use
according to améqgg(ﬁn.clains 28 to 31, wherein said conpound 1is suitable
for decreasing circulating | ynphocytes in blood in a patient in the need

t hereof. 5 33.-1Beremesedisng t-«Cyoiyalkg<ofgrolmi om @8 tidei@Pocywtiesei Arplai d-
compound s for treating an r preventing transgpl ant_ rejection, inmmune
di sorders, I"Feé?fpafyﬁﬁ}ﬂﬁ@ﬂj 58 5, “i[;fﬁ"fyé)r'ﬁ"rﬁrt%'i)yohﬁgaﬁﬂrzofﬂr@ togethermwith the
condi tions I D& r ' 1 Ik S {,qosi s,

psori asi s, Ny aLIopECH Rey dRHaRAGIEH & ekl e AR B e

| ymphongs, winetein gCO2R]) emals(GORI")gas B attagtidtbtoathesssme iatbiaomimo agjadeenel
di seases, djabetes nellitus, glonerulo- nephritis, atherosclerosis,

mul tiorgan@fM¥ ure, sepsis, pneunpnia as well as disorders related to

e et o e S BN BCRRH A Afons AP ERSIT gl RS 09 1
and/ or preoeat phgnoies Rieagrdéfinadejaboveprand optionally comprising one or more
unsaturation(s) ;

10 - -R™ represents —OH, —~OAlkyl, H, -NR70R8, -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, diastereoisomers, geometrical isomers, mixtures
thereof, free forms and pharmaceutically acceptable salts, hydrates, solvates and
esters

for the preparation of a medicament acting aé an agonist at human S1P1
\ receptors selectively, for administration to a patient in the need thereof.
20 | |
‘ 29. Use according to claim 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

LoD

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 treating 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, lymphomas, multiple sclerosis, lupus
erythematosus, inflammatory bowel diseases, diabetes mellitus, glomerulo-
nephritis, atherosclerosis, muitiorgan 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.



