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procar boxypcpti dase B, procarboxypepti dase R or procarboxypepti dase

U is a plasma glycoprotein of 60 kDa, produced by the |iver, which
circul arTks domponeds armHef ieRNEHGRN inMfibR 9o PHOad, Co i M acti
fibrinolysis, thronbin and plasm n cl eave t%e pro%e rrg%t@%ft&%wg%mamble
the Argbbunodyaombiding)-to convert it into an active enzyme, TAFla, |
which has a half-life of from8 to 15 mnutes at 37C. C eavage of the
prosegnent by thronbin is accelerated by thronbonodulin, a cofactor

pr esent TARI plaéssmactmddono t he Sushaceroefrby liddse emdobhrhikystiliss
(Bouma RN and I\/Ei{" rs JC,. Thronbi n-activa%g%}ée fibri n%l ysi s ybeptitiase R or
i nhi bi tRIPCASPOPEPYRIENL) DR MATBHISbEOBIAHE Haedrddaagireduced 1566 1674) which
TAFl a nggaididelVink &8 | bringl ysi cl eavi.n tg C-termnpal .

| ysi ne resi .dueg of tﬁé%?ﬁ?ﬁ]&#b%ﬁ%\%@ d %Oﬁlélélgkmgﬁn %‘bt”ingﬁ' si5, (ffombin and
degr adatlasmnofleaviaethe ipbodegmbyt dHEAFI s thet Aa@RsARD3 Moadi tBi Bnvdkh@SiBto an active
C-term nal Isr ﬁSi ne.resi dues 1n the partially degraded fibrin act

as | i gatd&mgr LéRuraiq Easpﬁa‘%‘g 151 g fonbded dadmatuteshat 87 4sueleavage of the
pl asm ngeeBnRat by Alrembit BALcAeRfuayed - ERIRRel | L lSediNn LG

case opﬁt hr%onbot?lc i schaesm' g. e heye;/tgfacc%rdl nglﬁygr?glt\(ag%l?lpke%%%tgﬁg}?aesn{aoand on
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interference either. w he circulatin | asmin i nhibitor

e SRROAROR KR Dot Bl o PRk S8 SRR L 1506-1574) TATIS
pl asni negeivedc tdouatier ibRMIyd3 by 2QvEeavate ffind hgsn% t&IHDBE tleYBLRE fibres
sites by TAl Ta therefore reduces the rate at which plasmn is

gener at"8ich mprsay enoadial flegrpdnsiop if she Bbribn thenfrisbirted oéipthsmed dhes: €haminal
| ysis 1 b terl us thromnboses and al.so the i

thar apatit e onparysr s BRI AR ERERRSy PRuBIRE plaha plasminogen
post - t knonifothe ctisasel tpdashsoh@enacivploagPA) phlickitt@s @fdoTRRhRcEIREERRS &ise of
have th};)a &%tgntj gll?ﬂeto igﬁr ease t he endogenous and therapeutic _
fibrindPYEPEHoPEREIEE angy 13 aingdy maks -1t moswblst ite lapalispr e conversion of
25f i br ixn@hyidoen ageNto$asik : ' i Gl Sk t he .
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ac rdw%lg maﬁ@s ¢t ossible to g\(;lnsi der using the conpounds of the
in _ntlé) P Thect -@%{F H%aitly%mﬁrs ehtiorheriarhretiset the rapenrdighplasmin is
a1 SkeRAlteMtRosthal sl |s BEn VABA] &ad Red,D8, IHeAFLIRA G inous gricrial
prevention and secondary prevention o vascul ar conplicati ons, o ?d
especi &t yereas dirordssesl and, alyputhetireaapeutin chrombeysbuagietthian in patients in the post-
conpl i i -2~ .associ,ate i th at hr omhot i c di seases, .

at her oglg%ﬁég(%gcl %ij% R ,p}ﬁf/epgpﬁﬁ?o B?rdaoéﬁe éﬁaﬁbfﬁ% hevpHe RHpEI &o increase
venousthdi a@agasus reidathetdpeutsy ROrHsiaSRAGiA! @Hd Whtde Abeiilfronfdfc and pro-

cancerf Th? conpounds_according to the invention are especially
uset ul BPENQIHEe pecait ritheut Briey Sasnemhage rige bovrdae Yhepristeeietd waithef with platelet

nmyocar gi@he dnf areilh 0o 9h s 1S...cerebrovascul ar accidents,
aortic 51 aﬁleur ysrrls, arteri t@rlggﬁ%ﬁ{ééﬁﬁ%s\ﬁse&rtﬁ? hgjg,g‘ venous t hronboses
and pul nonary enbolism Vascular risk factors and vascul ar di seases

such hypert ensi . .0obesi , di abetes, heart disease, )
cer oby DRFBRTEY O CLEEa T ARG drg pb K ken: £ositlc thepeidsr asing the compounds
at her agGhemO8htforlinale eRicht dd frE&@BASTHS %fbogg W&&lﬁ%’[—%ﬁg ?at%%ts.

tla? u C, onchi- D.” and

Al zhei ner' s di sease and vascul ar denen
Their use will be valuable in the treatment, prevention and secondary prevention of vascular

30 complications, more especially cardiovascular, pulmonary and cerebrovascular complications,



15r econbi nant uPA or streptokinase, which are used in energency
situations (for exanple, nyocardial in farction, cerebrovascul ar
.accident). The conpounds of the present _invention reinforce the

activity of those injectable fibrinol yt“lzé agents and therefore result

in their being used with fewer haenorrhagi c and neurotoxic risks

(their @ﬁfs@@at@gi ith oweheedhrgntbotie helishense, athhwisclesistde dfdbers,s hyperlipidacmia,

d d ' tion rel.at.es re specifically to
CompountireEP Gy R erlo I BB R R R0 B BB Ialed™ el sl caeer.
hydr ogeihat@ipainds agoadipg & tHeQfivaxtian QR4 psb1 N 1t fif4n HRPEEFRBES pRvention and

| i near or branched C -Co6al kyl group or an aryl group, 25or Ri . .
r epr esefRCENGRIY PHYENIEM ‘?ﬁﬂ‘lﬁ‘iﬂ%&h% Apfarctiop, angipRBecteyisRpercbiovasalr scadents, aortic
gro o] I | which are the sane,.or

i For ome A, AR sANGLEL BB BBt oo b S BRe e

C - C6al kyl group, or R2 represents a nitrogen-containing heterocyclic

roup, an aryl. group or a heterparyl group, 5 R3 represents a .
ﬁydr gge a%‘ffl[?ﬁflég fagtqrs andy vasshlap dispaske srick 95 hypettgogiongplaspy. dabeasgsr besndisease,

an inte : [ [ . t . .
oy O 808 LDy ORISR Ay By § o in
phar macganesie af dymentze ptichheAbdictnersaliveass aid gsoulpr dendammideQsd 0odé Rokéhi D.

' i nore identical or .
phenyl e(t)n%t Fr%agficl)ﬁ/i f.?%glefby egfz(;olto)gy %fn Ez"\heoglementias: an update, 2007, Current Opinion in
10 Psychiatry, 20: 380-385). The compounds of the invention will accordingly also be useful in the

treatment and/or prevention of dementias such as Alzheimer's disease and vascular dementia.

TAFIa reduces the endogenous fibrinolytic potential. As inhibitors of TAFIa, the compounds of

the present invention are therefore useful as adjuncts to acute treatment with injectable

fibrinolytic agents such as recombinant tPA (for 'example, alteplase, tenecteplase, reteplase),
15 recombinant uPA or streptokinase, which are used in emergency situations (for example,

myocardial infarction, cerebrovascular accident).

The compounds of the present invention reinforce the activity of those injectable fibrinolytic

agents and therefore result in their being used with fewer haemorrhagic and neurotoxic risks

(their dose being lowered and, therefore, their side effects reduced).

20 The present invention relates more specifically to compounds of formula ():

R,-(CH,)_ CO,R,

RS @,

wherein:

R; represents a hydrogen atom or a group of formula COR, wherein Ry represents a linear or
branched C;-Csalkyl group or an aryl group,

25 or Ry represents a group of formula (A):



di fferent groups selected from hal ogen, |inear or branched

(Cl-cCo)al kyl, linear or branched (( -C6)al koxy, amno (optionally
.Substituted by one or two linear or bragched (C -C6)al kyl groups) and

am noal kyl , the am no group optionally Being substituted by one or

two |linear or branched (Cl -Co)al kyl groups. 15 A heteroaryl group is
understood to be a 5- to 12-nenbered, nono- or bi-cyclic, aromatic

group contai ning one, two or ghaﬁgéﬁetero @ans sel ected from oxygen
nitrogen and sul phur, it being? 8HR004d i heteroaryl may

optionally be substituted by onecor identical or_ different

groups sel ected from hal ogen, |inea y anched (CiAIB)aIkyI, | i near

or branched (Cl-C6)al koxy, am no (op |y substituted by one or

two |inear or branched (C -C6)al kyl grov%s) and 20 am noal kyl, the

am no group optionally being substituted by one or two |inear or
branched (Cl-C6)al kyl groups. -4- Anong heteroaryl groups there may

be mentrp Pﬁﬁﬂeseﬂ‘ﬂstahgﬂéh}) | FRbMh g NIRR LR LR R OQ?d R?,ewﬁ’l'éﬁ’ Lé?es fﬁe@a?i{y(l)f different
pyridyl, furyl, pyrFrotyl, 1 mdazolyl, oxazolyl, f’soxazolyl, ’
t hi azol gach reprosdmt azlpldydgenpatomnirda hiybar qrybsrazdheyt |G, -@atliyd arouy lor R, Apresents a
nitrogeq-con[ainLn@‘ e%;roc%clic groug IS undeéstood to be a 4- to

7- menbet BEETS B FAYE FOlT OB GHS BOUPATRTY ! HABR BT BFIPOaBH 8IRPeont ai ni ng

one or nore nitrogen atons and optionally one O nore other hetero
atorns selected from oxygen and sul phur. Anong nitrogen-containing

het ér oclrelepeesefrts apydioren atomagr adineapert hramehdd GumGdalbyt gionp) yi ng any
limtation, the groups azetidinyl, pyrrolidinyl, piperidyl and

pi perazinyl. Optical isomers are understood to be diastereoi soners

and enantree®ns anlificEhehcospoundss Mcldspem a (1) contain at |east two
asymmetric centres (in positions 1 and 2 of the ring) and may

therefore exist in the formof a single enantioner, a single

di ast ereQL,IQERE 0Of o4 # the formof a mxture of diastereoisoners.

Anong t he pharmaceuti’cal |y acceptable acids there may be nentioned,

wi thout inplying any limtation, hydrochloric acid, hydrobrome acid,

sul phuri c, aci d,. phosphori c. aci d, etic acid, [5 trifluoroacetic

aci d, I'8dPYE °RfS ,ls%g?f&v?“é g‘é‘i’ & aﬁ%il%ﬁé“?a@}eae,o Stitle priharmaggeytically acceptable
glutarigi@cid, fumaric acid, tartaric acid, nmaleic acid, citric acid,
ascorbic acid, oxalic acid, nethanesul phonic acid, benzenesul phonic
acid, canphoric acid. One aspect of the present invention relates to
conmpounds of formula (1) wherein Rl represents a hydrogen atom 20
AndPherAhdpe ot i edestteed i be mhemtli entionallasebstitused bypwe netsmofe identical or

f or mul &; I e nts._an._am no, group, ,Angther aspect af

the. pr auterbnl BEARS Rl OB BT S oBP Bt (ORGP R o rpnched
repr es€0f-Copmlimyyi dylingoptfonall Asabdigite@IResic of tivbEifRhLeSE WradcAVE @Ck@@)alkyl
relates to conpounds of fornmula (1) wherein ii represents 3. Another

aspect E5¢URShane A&k fTBh SFuiPRRionally beingsuhtEued byomeudratwol hincar or

mhereimmﬁwh&pagagggﬁyiIvﬁépother aspect of the present invention
rel ates to conpounds” o rmula (la), a particular case of

15 A heteroaryl group is understood to be a 5- to 12-membered, mono- or bi-cyclic, aromatic group
containing one, two or three hetero atoms selected from oxygen, nitrogen and sulphur, it being
understood that heteroaryl may optionally be substituted by one or more identical or different
groups selected from halogen, linear or branched (C;-Cg)alkyl, linear or branched (C-Co)alkoxy,
amino (optionally substituted by one or two linear or branched (C;-Cg)alkyl groups) and

20 aminoalkyl, the amino group optionally being substituted by one or two linear or branched

(C-Co)alkyl groups.



t he conpounds of formula (I): wherein n, RlL, R3. R5 and R6 are as
defined in formula (1). Another aspect of the invention relates to

.the followi ng conmpounds of formula (1): ,10(1 R,

28) - 1- ( 3- aninopropyl)-2-nercaptocyc|opéﬁtanecarboxylic acid, and al so
its optical isomers and addition salts thereof with a

phar macéong aeteyoasycerperithercanay be aRntig@d, Mvithowt Wnlmgany limitation, the groups

d d
| Somor OARGE R SR T BPRET GBPILR By mataliePBl 18R R

aci d. pynﬂnﬁﬁwﬂq@&ﬁﬂhﬂg@yﬁ@impm relates also to a process for the
preparation of conpounds of formula (1), 15starting fromthe conpound
of formula (11): -6- wherein n represents 0, 1 or 2, and G

Fonct od iR RhREkhE AR BoubIF oGS s T84BT PR saturaed o
whersei nuiXatueped semicyaih atongesonaiiting @he sorthofel @itrogert asylsadrel Oftionally one or

nmesyl ate group, Smrepresents an integer between 1 and 6 inclusive,
and VQ‘P@% ﬁF?némBFﬁéﬁb'?af YgeRpend 8alphE- wherein Ws and R 6,

whi ch nRﬁﬁoﬁg nbtRfef %Bﬁtaﬁﬁnéihétfn%rc?a{c’ gr@ﬁﬁ‘tgﬁgﬁégf %@ Enc%gpﬁﬁ %{Hoﬂgm%%lgﬁﬁg any

for the amno function or a |inear or group,

R2 r eprlgsdaticn, thergroumpgeatidinylt pymmolingnyietiperodyy ehd pipgraaingl.opt i onal | 'y
substituted by a protecting group for the am no function, or W
represents an aryl or heteroaryl 10group, to yield the conmpound of

f or mul a0gticd) 150&%&%&&5@&) 1 phesebiRoRerd anledtfliohedy € as defined

her ei nbef or e, whi ch is subjected to a reducing agent for the oxo
f uni®t i ohhe mm)upd%pﬂfqm@imﬁbg@njamfatfl@sﬁm@as(w)metnc centres (in positions 1 and 2 of

the ring) and may therefore exist in the form of a single enantiomer, a single diastereoisomer or

in the form of a mixture of diastercoisomers.

Among the pharmaceutically acceptable acids there may be mentioned, without implying any
limitation, hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, acetic acid,
15 trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid, glutaric acid, fumaric
acid, tartaric acid, maleic acid, citric acid, ascorbic acid, oxalic acid, methanesulphonic acid,

benzenesulphonic acid, camphoric acid.

One aspect of the present invention relates to compounds of formula (I) wherein R, represents a

hydrogen atom.

20  Another aspect of the present invention relates to compounds of formula (I) wherein R,

represents an amino group.

Another aspect of the present invention relates to compounds of formula (I) wherein R,

represents a pyridyl group.

Another aspect of the present invention relates to compounds of formula (I) wherein R;

25  represents a hydrogen atom.



Rl 2- (CH2), 11CO20 HO wherein R 2, G mand n are as defined

her ei nbefore, -7- which is reacted with nmesyl chloride, tosyl

chloride, triflic anhydride or a halogenating reagent to yield the
conmpound of fonma (VI): m@-(CI-IZ)CIQOS'mherein R2, d, mand n are

as defined hereinbefore, and X represents a nesylate, tosylate or

| nf | at eAgetbep aspech dhathegeuesant onyerBionheeladéase eregiosode s fofmwhi @h veliceein m
separ at ed mhqn it is desired to obtain a conpound of forrmula (1) in

the forl g?mésgingle di astereoi soner, and which is then reacted with
a conmpound of forrmula (VII): Ms-(CO)-1211 (VIl), wherein M

represents potassium sodiumor lithium and R, represents an al kyl

or arylAgetbeip aspot efythel presens insepsivnantelaes flor enmhpouais |df) formulaiBr eherein n
R1 RRy,ysmand nare as defined hereinbefore, the enantioners of

whi ch arg separated by chiral chromatography when it is desired to
obtain a conmpound of founula (I) in the formof a single enantioner,
15the thiol, am no _and carboxy functions of which are, where

appl3 cabh¥hergspent Of thegressny inaPrtianyslatesip somaoeidsios fommuda (In), a particular case of

the compounds of formula (I):

NR,R,

(Ia),

wherein n, R, R3, Rs and Rg are as defined in formula (I).
Another aspect of the invention relates to the following compounds of formula (I):

10 - (IR, 28)-1-(3-aminopropyl)-2-mercaptocyclopentanecarboxylic acid, and also its
optical isomers and addition salts thereof with a pharmaceutically acceptable acid,
- (IR, 2S)-2-acetylthio-1-(3-aminopropyl)-cyclopentanecarboxylic acid, and also its

optical isomers and addition salts thereof with a pharmaceutically acceptable acid.

The present invention relates also to a process for the preparation of compounds of formula (1),

15 starting from the compound of formula (I):

€O,6

0 D,



-8- which, when it is desired to obtain an addition salt of the
conmpound of forrmula (I) wth a pharmaceutically acceptable acid, is
reacted wth the corresponding acid. The present invention rel ates
‘also to a process for the preparation dﬁ‘conpounds of formula (la), a
particul ar case of the conpounds of fornmula (I) wherein mrepresents
3 and Raherejprresprisents ONRERS, andtCarepiasgnts nmote¢tmgomompfon theofarbodiynthetion,
(I'1): wherein n represents 0, 1 or 2, and O represents a protecting
group for the carboxy function, which is reacted with acrolein, 10 in

t he presBithes Rhctdd waWaMRigouad 68fRmet (18Ych as for exanple, catalyst
Q or QD, depending on whether it is desired to obtain the conpound of

configuration (1R) or (19, catal yst Qcatalyst @ to yield the

conmpound of fornmula (1X), of confy. tion ft) or (1S): -9-
wherein n and G are as defined hé$g¢ﬁ:éT ?e?ﬂﬁ’

wherein X represents a halogen atom or a triflate, tosylate or mesylate group,

5 mrepresents an integer between 1 and 6 inclusive,
and R'; represents a group of formula NR'sR's wherein R's and R's, which may be the same or
different, each represent a protecting group for the amino function or a linear or branched
Ci-Cealkyl group, or R'; represents a nitrogen-containing heterocyclic group optionally
substituted by a protecting group for the amino function, or R’ represents an aryl or heteroaryl

10 group,
to yield the compound of formula (IV):

R,-(CH,)__ CO,G

2

O av),

wherein R';, G, m and n are as defined hereinbefore,

which is subjected to a reducing agent for the oxo function,

15 to yield a compound of formula (V):

R'-(CH,)_ . ,CO,G

HO V),

n

wherein R'y, G, m and n are as defined hereinbefore,



‘the al dehyde function of which is reduced to yield the conmpound of
Comma (X): OH wherein n and O are as defined hereinbefore, 5which
is reacted with nmesyl chloride, tosyl chloride, triflic anhydride or
a hal ogenating reagent to yield the conpound of formula (X1): X
wherein n and G are as defined hereinbefore, and X represents a
hal ogenwhichris aractedtwith mesy, chiargdel sasel drlomes ytifliceangydiigs, or a h@logenating reagent
wherei n, n.. I defi | herei nbefore, which is reacted with
a corrpotl?[}'delgftg?g(fﬁ()}n?)@?%gm I'R'5R'6 (Mae, 5 wherein R'5 and R'6
each represent a protecting group for the am no function or a |linear
or branched Cl-C6al kyl group, to yield the conmpound of formula (X V):
e Ig'z-(CHjm CO,G w

X (VD,

n
wherein R'>, G, m and n are as defined hereinbefore, and X represents a mesylate, tosylate or

triflate group or a halogen atom,

5  the diastereoisomers of which are separated when it is desired to obtain a compound of

formula (I) in the form of a single diastereoisomer,
and which is then reacted with a compound of formula (VII):
MS~(CO)-R'; (VID),
wherein M represents potassium, sodium or lithium, and R'; represents an alkyl or aryl group,
10 to yield the compound of formula (VIII):

R.-(CH,) . CO,G

R',-(CO)-S (VIID),

wherein R'}, R';, G, m and n are as defined hereinbefore,

the enantiomers of which are separated by chiral chromatography when it is desired to obtain a
compound of formula (I) in the form of a single enantiomer,
15 the thiol, amino and carboxy functions of which are, where applicable, deprotected to yield the

compound of formula (1),



NR'5R' 6 wherein n, G R'5 and R'6 are as defined hereinbefore,

which is reacted with nesyl chloride, tosyl chloride, triflic

~anhydride or a hal ogenating reagent toRgl el d the conmpound of fornula
(XV) : NR'5R'6 whereinn, G R'S5 and are as defined

her ei nbefore, and X represents a nesylate, tosylate or triflate group

or a havogenwhenn isadmimﬂnit@ h)b'tes'n taheadditéunsaéﬁomhdwcmwmma)rmma (I) with a

formul a VII (C0 n Mrepre nts pot assi um
sodi um HP‘? CHF% aéfﬁ%ft% %}87 égg’ﬁ% %’FWW%’PH roup, to yield
t he conpound of fornula (XVlI): NR'5R'6 wherein n, Rl, G R'5 and

R'6 are _as defined hereinbefore, the thiol, am no and carboxy
funct i ol wesaphinyantretelajgsealso tappprioeessifer, the ppapetabien of cempginsis o forenio(la),

Conpoundgarg culap rcgg“e” & t(hleac)o:mpounds of formula (I) wherein m represents 3 and R, represents
5 NR5R69

starting from the compound of formula (II):

CO,G

0O D,

wherein n represents 0, 1 or 2, and G represents a protecting group for the carboxy function,

which is reacted with acrolein,
10 in the presence of an asymmetric catalyst such as for example, catalyst Q or QD, depending on

whether it is desired to obtain the compound of configuration (1R) or (1S),

%

catalyst Q catalyst QD

to yield the compound of formula (IX), of configuration (1R) or (1S):



wherein n, R, R3 R5 and R5 are as defined herei nbefore, -12- which,
when it is desired to obtain an addition salt of the conpound of
formula (la) with a pharmaceutically acceptable acid, arc reacted
“with the correspondi ng aci d. Cpticalk?‘pure conmpounds of fornul a
(la) either are obtained by asymmetric reduction of the ketone of
formula (XI) using a chiral reddcing agent or they are separated from

the m xture of 5di astereoi soner/s
the invention arc inhibitor?%e

prevention or treatnent of ro
Thei r

at a later stage. the conpounds of
TAFTa. As such they are useful in the
nbetic events in at-risk patients.

use will be valuable in the/treatnment and prevention of
vascul ar conplications, nore espegi al
cerebrovascul ar conplications, asség
di seases, atherosclerosis, di@hetg
chroni c venous di seases, netabol
or cancer. The conpounds accordi ng_tQq
usef ul

Q@gvdi ovascul ar, pul nonary and
ated with 10at her ot hronbotic
perli pi da(em)a, hypert ensi on,
drone associ ated with obesity,
he invention are especially

in the treatnment, prevention and secondary prevention of

nyocardi al infarction, angina pectoris, cerebrovascul ar accidents of
any origin (especially atherothronbotic, cardioenbolic or caused by
atri al whdseinln audi @ a)e asalefinechdbiaheforeysns or arteritis of the | ower

| i nbs,

enau onbos .especially i.n the catheterised capcer
et + e ATyt O PTG Pery ot OF e SRbP S S S D hecul ar
di seases such as hypertension, cgpesity, diabetes, heart disease,
cerebrovascul ar di seases and hyperlipidaem a and therefore
at herosclerosis play a part in{the genesis of denentias such as
Al zhei nmer' s di sease and vascul arNdenentia (Qu C., De Ronchi D. 20
and Fratiglioni L., The epidem ollogy of the denentias: an update,

2007, Cun-ent Opinion in Psychiatry,
the invention will accordingly al
prevention of denentias such
dementi a.

5

10

0,380-385). The conpounds of
e uSeful in the treatnent and/or
imer's dis%ﬁﬁe and vascul ar

wherein n and G are as defined hereinbefore,

which is reacted with mesyl chloride, tosyl chloride, triflic anhydride or a halogenating reagent

to yield the compound of formula (XI):
X

0 (XD),

wherein n and G are as defined hereinbefore, and X represents a halogen atom or a triflate,

tosylate or mesylate group,

the ketone function of which is reduced with the aid of a reducing agent to yield the compound

of formula (XII):



TAFl a reduces the endogenous fibrinolytic potential. As inhibitors of
TAFl a, the conpounds of the present invention are therefore useful as
adjuncts to acute treatnent with injectable 25 fibrinolytic agents
"such as reconbinant tfl A (for exanple, 18 tepl ase, tenectepl ase,
retepl ase), reconbi nant uPA or streptokinase, which are used in
energency situations (for exanp e, nyocardial infarction
cerebrovascul ar accident). -13- The conpounds of the present
invention reinforce the activi of those injectable fibrinolytic
agents and therefore result in tReir being used with fewer
haenorrhagi ¢ and neurotoxic riskg (their dose being | owered and,
therefore, their side effects reduced)CO,G The present invention

rel ates al so to pharnaceutical congeSitions conprising a conpound of
5forrmula (1), in conbinati oblOM 2\0r nore i qKmf), non-toxic
pharmaceutically acceptabl e excip g or carriers. Anong the

phar maceuti cal conpositions accordingjto the invention there nay be
mentioned nore especially those that are suitable for oral,

par ent ekkdreinin) 3 AEX QktSas defihé@RISEYERFe, OF Subcut aneous), per- or
trans- cut aneous, nasal, rectal, perlingual, ocular or respiratory to
adm ni stration, and especially tablets or drag6es, sublingual

t abl et . r | af i I .suppositories, crearns,
ointneﬁ?@?ﬁgégﬁggigg $%0gﬁ?§%§§£ﬁ€£§%‘§$?%kab|e preparati ons,
aerosol s, eye drops and nose drop$HR"sR"kn @dtjtion to the conpound of
formula (1), the pharmaceutical conpositions agcording tg the .

i nvent i BRETRIBNR i A Brietash ieBieee dcpioteshng gspunc by rthe paiing, dgnchign or a linear or
di | uentigandndBd, &801S1 oBhpder s, 15di sintegrating agents, absorbents,
col ourants, sweeten r%. y way of exanple of excipients or carriers,
there may be nentioned: as diluents: |actose, dextrose, sucrose,
manni tol , .sorbitol, c I* | ose, &_cerol, as lubricants: silica,
tale, §Pé5$$gmé@ﬁﬁmﬁwgo #%mﬁgdﬁg ?'um and cal cium salts, polyethyl ene
glycol, 20 as binders: alum niygprsgticate, nmagnesiumsilicate,
starch, gelatin, tragacanth, ngethyl dellul ose, sodium

car boxyrnet hyl cel | ul ose and pol yyi nyl pyrrolidone, as disintegrating
agents: agar, alginic acid and s sodiumsalt, effervescent

m xtures. The percentage of actiye ingredient of formula (lI) in the
phar maceuti cal conposition is prgfera (9§Eron15 %to 50 % by weight.

HO (XIV),

n

wherein n, G, R"s and R"¢ are as defined hereinbefore,

which is reacted with mesyl chloride, tosyl chloride, triflic anhydride or a halogenating reagent
10 to yield the compound of formula (XV) :
NR"SR"6

CO,G

X (XV),



25The useful dosage varies according to the age and wei ght of the
patient, the admnistration route, the nature and severity of the

di sorder, and the adm nistration of any associated treatnents and
‘ranges fromO0.5 ng to 1000 ng per day rh-one or nore adnministrations.
-14- According to one aspect of the present invention, the

phar maceh¢reman, @oRbasidtR Qrase acddimtt igrditbafdre, ardeXanpresomven riegyladptodglate or
contain a¥ active ngredient ot her than the conpound of fornula (1).
Accordiﬁgp‘%gHHBPh% ADgIPMof t he present invention, the
pharmaceutical conpositions according 5 to the present invention al so
conprise, besides the conpound of forrmula (1), a librinolytic agent,
mor e esypulcwhikch ys then raapted vath acdnpyuind of yarimelag@ht such as reconbi nant

t PA (for exanple, alteplase), reconbi nant uPA or streptokinase. In
this case, the conpositions are in injectable Form It wll be
possible for the tPA dose to varwksncesal'e @ahween 0 and 100 ny.
10Accordi ng to anot her aspect of the present invention, the
pharmaceuti cal conpositions according to the present invention

i ' h d of foinml 1) ' I h
e or TSROV SP o P FRAR USSR Rl SRR ST T

be possible for the warfarin dose to vary in scale between | and 100
ny. Accordi ng to anot her aspect of the present invention, the

phar maci@uti¢ld dre commpswat of HigulcCofli ng 15t o the present invention
conprise, besides the conpound OFHQO mula (1), an anti-platel et agent
such as, for exanple, aspirin, cliopiPdogrel, prasugrel.... It will be
possi ble for the aspirin dose to(vary in scale between 10 and 1000
ng. It will be possible for the chgpidogrel dose to vary in scale

bet ween 10 and 1000 ny. The Exanples that followillustrate the
present invention. The structures ¢f theceogpounds 20 described in

t he Exanpl es were determ ned accor drngfo éustonary

spectrophotonetric technigy 1§rﬁr. nucl ear ti c resonance,
mass spectronetry). ABBRé%F&%i PC1: ?&Rﬂi
(+)-diisopi nocanpheyl chl or oborane (\

di i sopi nocanphenyl boron
chl ori de) DMVAP: di et hyl am nopyri di ne 25 DMF: di et hyl f or mam de DVSO.
di met hyl sul phoxi de

wherein n, R';, G, R"5 and R"¢ are as defined hereinbefore,

the thiol, amino and carboxy functions of which are, where applicable, deprotected to yield the

10  compounds of formula (Ia):

NR.R,

CO,R

I{IS (Ia),

wherein n, R, R3 Rs and R are as defined hereinbefore,



-15- eq.: nolar equival ent HVWPA: hexar net hyl phosphor am de HPLC:

Hi gh- Performance Liquid Chromat ography NVR: Nucl ear Magnetic

Resonance TAFl a: activated thronbin-activatable fibrinolysis

i nhi bitor THF: tetrahydrofuran tPA: tiskie plasm nogen activator uPa:

ur oki nase or uroki nase-type plasm nogen activator EXAMPLE 1:

(1R, 2Spvhich( 3hamindpdeyd )te bren Gapiddaionl @{Inla@it ame@amhmng Idfoloﬁﬁhldl(Ia) with a
10trifl uoroacetate Ste - Benzyl 2-oxo-cycl opentanecarboxylate In a
4-1itreP W@?W‘F?@é@cﬁaﬁﬁe&C@e%ﬁ-rﬁcﬁdkw%éﬁr%ﬁﬁﬁ%ﬁﬂlgéc%ndenser ,

met hyl 2-o0xo- cycl opent anecar boxylate (380 InL; 3 nol), benzyl

al cohol (342 nL; 3.3 rnol; 1.1 eq.) and DVAP (18.3 g; 0.15 nol; 0.05
eq.) are@ptidlyoghwedompolBBOofiformfilacig) cthex areeobtdined rbgaasyinaretiid xd:chmtjéoﬂ 8f the
15stirr for.48 hou at. reflux. (tenperature of the m xture: 90C) .

and the‘?%%%%‘%’rfmf‘g‘r@b uplng @ | §f‘é‘&g§€fage%qfet Y8151 %eﬁatategrféom db migHre of
M Xtr edibSeeBR6MBEs AL edepdishd aken up in 1500 nlL of di chl or onet hane.

The organi c phase is washed with 1IN hydrochloric acid, wth water,

and then with saturated sodiumchloride solution. It is then dried,

filtered and then e orated. The .0il t obtained is purified by
fracti oﬁ%ﬁ Cod?%%‘%nﬁf 8{?1§ﬁnvl,?ﬁ§8? aﬁeéglﬂg%ifsﬁ? ?é?ﬁ%/e (128 - 20130C / 4 x
10-2 nbar) to yield the expected product. Step B: Benzyl '

1- (4-tert-butoxy-4-oxobuty )-2-o0xo0-cyclopentanecarboxylate At anbient
t enper afBisech ek grepsedl ivfthp ervpntion e Beatinehbplthrembetia bixip iatas-risk patients.

obt ai n I; APt . ; 4 1) in.. of anhydr ouls ..
acet one 4 e Pl oy FRRYE h ey TR pholchyon T, Bse A Kb @Sy, mor
pot assi espedaltbarmadievdsdulg:, PAlmonardland4 cagblovhdtuld dmplicatibhy d_ﬁ:@tisigted with
acetone. 25 Vigorous. stirring of the reaction mxture i.s continue )
for moneath‘“cm?hr%f%gmf%éiﬁe?@ﬁt 2BESprlemsisy r§aRsthin dhpstiwidaemia Bypegtengon, chronic

ol ;5 2y &@ud didbasQhy@sholin g?ncﬁ%m@;afs%gﬁ&éar\?itﬁ 5%55?(95 (ﬂ'l dpbgured in. The
reaction mxture i's heated at reflux overni gnt. Al ter coollng, t he

r eact i ohhewonipmueds scdorditgteethe invention are especially useful in the treatment, prevention and

secondary prevention of myocardial infarction, angina pectoris, cerebrovascular accidents of any

origin (especially atherothrombotic, cardioembolic or caused by atrial fibrillation), aortic

15 aneurysms or arteritis of the lower limbs, venous thromboses (especially in the catheterised

cancer patient) and pulmonary embolism.

Vascular risk factors and vascular diseases such as hypertension, obesity, diabetes, heart disease,
cerebrovascular diseases and hyperlipidaemia and therefore atherosclerosis play a part in the
genesis of dementias such as Alzheimer's disease and vascular dementia (Qiu C., De Ronchi D,
20 and Fratiglioni L., The epidemiology of the dementias: an update, 2007, Current Opinion in
Psychiatry, 20: 380-385). The compounds of the invention will accordingly also be useful in the

treatment and/or prevention of dementias such as Alzheimer's disease and vascular dementia.

TAFIa reduces the endogenous fibrinolytic potential. As inhibitors of TAFIa, the compounds of
the present invention are therefore useful as adjuncts to acute treatment with injectable
25  fibrinolytic agents such as recombinant tPA (for example, alteplase, tenecteplase, reteplase),
recombinant uPA or streptokinase, which are used in emergency situations (for example,

myocardial infarction, cerebrovascular accident).



-16- and then taken up in 20 nL of dichl oronethane. The organic phase

is washed, dried, filtered and then evaporated. The crude product is
purified by flash chronmatography on silica gel using a m xture of
"heptane / ethyl acetate (95/5) as cluant3- Step

C. 4-11-11. 8enzyl oxykar bony41- 2- oxocycl opent yli butano ¢ acid 140 nlL of
trifl uoflcacehpoumlsiaf the @rqsontr @centain aidfbrenttht enpatabitese avjectal® fibrinolytic

m nutes, into a solution of the ten-butyl ester obtained.in the Step .
above (2856SgndothgiEoTRgRyul i 65 lﬁﬁ_&ﬂ%fﬂ%ﬁzwgr SYEr PTG R ABIORRE risks
reactio éﬂ&és@%@irﬂlg%ov%ﬂeﬂ%ﬁéi, tﬁé&@fogégg@ir %‘i%ie effoiieRlui&per ature.  Not e:

Add 10% nore trifluoroacetie acid’if after stirring overnight, any
starting material 10renmains, and continue stirring for 3 hours. The

reactiop mxture is .eva ated and taken .up in toluene (3 x 500 m

57 or dernd b eiool Rl RELS win Bnohmimecrobll eubRuiagace bsting & s pgund of
dryisng wpdera @),PuMMBoMBaNtn witheosd BHen@t! inoft AbMeRid, SoHastk SR ulBallyNacceptable
sodi um hydrogen carbonate solution (84 g/ 1 L; 2 eq.). The basic
agueousexshHugds pscahen. washed with ether (3 x 300 nL) and then
re-acidified with 4N IS hydrochloric acid solution. The acidic

aqueous phase is extracted with ethyl acetate (3 x 300 nL) The

conbi neﬁn@h%ané phphagesial eompsdieshs sicbRn@ RS tIRY AIveRASe therel Ry PcOHdationed
is used wt out.ﬁurification In the next Step. Step D:. Benzyl

1- ( 3- OHEYA 65BErRHY bBAYT ithdt #6) PHEPlroLIT- o5ed- pyrenisTe nilFRvERPUsO N Iramescyar or
a sol utj id. fr t e 3. 0,40 [ ). i .

L of anlggggﬁgﬁgglggheogoﬁgkgggngpgﬂa %%,r%%%bwﬁggn%%%r u%?né é%ﬁiﬁmﬂy
at snbi ®minisenti@r, adndr espetiallet tapleanmbn elrdd®ds, Ssubllingthl 6thBletD | capdul&s, dgird ,gelatin
benzyl alcqhol 75.6 m); 0.731 nol; 1.8 eq.), and %hen di phenyl ,
phos phdtaPpules i YBPYYETiSS. pAreanss, A4tmests, dermalegly, inpekeblee gt drighkatif prgnagations,

I's stirdethodd efEibPXaRVElBiggdls. After cooling, the reaction mxture
is evaporated and taken up in | L of ethyl acetate. The ethyl acetate

phase is washed with 1IN hydrochloric acid solution (3 x 200 rnL),

wat er, saturated 25sodi um r.oge rbonate sol ution and.then . :
ot ur at BBt BRrSPRIE LN BRRER GGy nen i SmpastpPogeording to the
filteregdvanmbnt b8Rp@éapRy 8t @thre TREIpednddl6r RAGRWE kudhS aPWiluéht€dluBYicants, binders,
distilling off the inpurities (mainly benzyl alcohol) from50 to 70C

under sdigintegragingiggents, abgorbergs.cplomrane gwgeteters.( 3-
{f henzyt oxy) car bonyl Jar ni no} propyl, .) - 2- hydr oxy- cyel openl aneear boxyl a
te To a solution of the keto ester fromthe Step above (98 g; 0.239
mol ) i NBHOAy ot exdmpsia by etcpisnivet bariots, theer@ay be addgshedat - 10C, sodi um
borohydride (11.4 g; 0.301 nol; 1.25 eq.} in.ten
¢ as diluents: laCtose, dextrose, sucrose, mannitol, sorbitol, cellulose, glycerol,
¢ as lubricants: silica, talc, stearic acid and its magnesium and calcium salts, polyethylene
glycol,
20 ¢ as binders: aluminium silicate, magnesium silicate, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose and polyvinylpyrrolidone,

* as disintegrating agents: agar, alginic acid and its sodium salt, effervescent mixtures.

The percentage of active ingredient of formula (I) in the pharmaceutical composition is

preferably from 5 % to 50 % by weight.

25  The useful dosage varies according to the age and weight of the patient, the administration route,
the nature and severity of the disorder, and the administration of any associated treatments and

ranges from 0.5 mg to 1000 mg per day in one or more administrations.



portions. The reaction mxture is held at -10C for one hour and is
then allowed to cone back up 5 to, and is stirred at, anbient
tenperature for two hours. After evaporating off the nethanol, the
‘reaction mixture is taken up in 1 L of-léthyl acetate. The organic
phase is washed with 10 % anmoni um chl ori de sol ution, water and then
saturated sodium chl oride solution. The organic phase is dried,

filtered agg t hen evapor tgd. . Step F. Benzyl . )

1- ( 3- f FRAUEHZDE &99%%%@ QRIS SRRVonhe pEaAcsHissheReRskions according to
10cycl qpent anae ahbaxhaks r(o?a&ﬁl'?g'ﬁ; ans;l & éﬁa@iertgx ti A YR
terrperatur%e, tr | et(ﬂié]l noUE s Al n?{LnEy 8 é57ﬂ§6‘%{1 1. 878q. aﬂﬁs aggeﬁg%l%d of
a sol utfoonulef()t he al cohol obtained in the Step above (98 g; 0.238

nol) in 950 nL of anhydrous tetrahydrofuran. The reaction mxture is
cooled to -30C and then mesyl chloride (27.61 ni; 0.357 nol; 1.5 eq.)

di ssol V&&Okcﬂné%paﬂgﬂ)&rasﬁé@héfﬂﬂh@?%s@ﬁtiﬁ@éﬂi@h%@ Eﬁﬁiﬂa%elﬂﬁfdf &8npdiitions according
dropwi se. The 15 mixture is allowed to cone back up to, and is

st i rir edodle prapdyit enventiemplee admprsef besidasshdoampoundfaf dornmta oy aafibrmplytid agent,
the tetrahydrofuran, t.he reactijon m.xture is taken up,in of . et hyl
acet at O TR 0 JHEEORE RAHRRS et (s BediouRal (han of .
evapor afie Iasih@ec@ﬁibﬁiﬁhnﬂﬁﬂ)ﬁuﬁ steéptdlifdst] BOtHY chdeashe edthpomigraphy ifi8ctable
silica gel (5 kg) using a gradient of heptanc / ethyl acetate (7/3 to

6/ 4) asl9BNuant. 20The trans diastereoisoner is the first in the order

of el uty Qr e .

2 (oot FhPEpERit IPTOEK A doss to vary i scals Hetwvestn A14A00 18y opent aneca
rhoxyl ate (racem c cis diastereoi soner) Preparation of potassium

t hi oacetate;. Very hygroscopi¢ - Do not dry - Prepare and use . .
ext Onp oreREYHS f3/anoisA a%b%é? BFEsERt 1mYengoBs the phargaceiticehs arasttiong apgprding
350 nL Lt e . M

and 15 DT B R A s 1R AL of Rt (1 i A e S as,
- 18- Tdomexwhpi¢,ivearfam, détegdtraactexilotet risrexalmmsyl ate from the Step

above (25.9; 0.0 ) 1in 800 m of anhydrous acetonitrile there are
Sced Of % brBry bR e BOHELLH S HSan Seas BEpRETY ROI00 1B o1 o

under suction - theory: 29.2 g; 0.255 nol; 5 eqg.) and 18C6 crown

ether (13.5 g, 0.051 nok 1 eq.), and then the reaction mxture is .
heat ed 4gcordng txarfogher 26pdebak he prfsertrineeysionnye phirenaceutcrl eomBsitiong recording
is filtered and t.he solvent is the vaporat e Th ude prqdu

5 ur GRS R ER S5 SRDs SICERRRLEY G 0 L AL agent
gr adi enfuciohs, fepdxangld, aglihy] clasi@édatieplSigel 0 5/ 5) as el uant. Note:

this first colum allows pre-puri lication and recovery of unreacted

st art i igVihPepessible for thepgspirgpdase dnvary it ssal priveere! QapbEd0dn®r oduct

(6.5 9yl | ; ykd (%90 9)

s mg B g B o B e DR P MR8 e o

eluant. Step H Benzyl (117,

252:[ (2);)( C:ﬁé&&%@i@%%gé&[ i(ll?l(satrr]azt lt}?é( %%e%grgthglggrlt?on& nl%lepsrt?u%}/u?‘és of the compounds
20  described in the Examples were determined according to customary spectrophotometric

techniques (infrared, nuclear magnetic resonance, mass spectrometry).

ABBREVIATIONS

(+)-DIPCI: (+)-diisopinocampheylchloroborane ((+)-diisopinocamphenyl boron chloride)
DMAP: dimethylaminopyridine

25  DMEF: dimethylformamide
DMSO: dimethyl sulphoxide



"The enantioners of the racenic cis conpound obtained in the Step
above are separated by preparative chiral chromatography on a colum
of CH RALPAK AD-H 5 nmusing a mxture of 1S CO2/ EtOH (80/20) as
“mobi | e phase. The detection wavel engt h-ls 230 nm The (1R 28)

enanti omer = enantiomer 2 is the second in the order of elution.

St epBengyyIm¢lbiRquivalent

2S)-1-(311(benzyloxy) car bonyl | at ni nol pr opy0O- 2- ner capt ocycl opent one-
car box e 2exarpethyleBosphPEIdE t he conpound obtained in the Step

above (18pilé. GionOpd Dighfd &R0 panhydrous and degassed

di oxane ther elglhs a%%tzé%ﬁ%lrc} Wi se, réltmofg% Sfala 1N sodi um hydr oxi de

sol ut i MMMR3Nurlepr Mhgb84B8Remohanc2 eq. ). The mixture is heated at 60C
for 30 mputes. After coolin he reaction. m xture is neutralised by
addi’ng ﬂ%%athawga% %P?tb‘%éar?ﬁf‘d&éfﬁ%??ff%s BT yophi | i sed. 25Step J.
(IR 29HE-¢BaydkTaRMOPY 1) - 2- mer eapt ocycl opent anecar boxylic acid
trifluoroacetate 600 nL of ammonia are condensed in a 2-litre reactor

and, attPA78&uegdaiminogenlacGvefor 0. 435 nol ; 25 eq.) is added in ten
porti,onsp .Thg. reacti og. m xture.is.held att -t78C for 45 m nutes. There
i s t herlAuHEE WP OPOSNAasHPe BHSHIIEER 2SI, it j on of the compound
obtained in the Step above in -19- a previously degassed m xture of
t et rahydr of uran/ met hanol (140 ni/12 nL) Stirring i s maintained at
-78C f dEXAMBBLE 1: (&, 2RE113-dmnopirapd)-Lanesaptycrdapersasecagboxydic agith
is stirred at, anbj erature. After renoving the ammonia, a

sol ution of ammniélfﬁ?‘%: r?)%&}?%tg (23.3 g in 110 nL of water) is added to
the reaction m xture over 30 m nutes, the tetrahydrofuran is
5evaporated off and then acidification with 6M hydrochloric acid

sol uti o¥egds HepzylS-urpreaedateca?®¥i%e i on and then |yophilisation
are carried out. The crude product is desalted by preparative HPLC on

a colum of Kromasil using .a gradient of
wat er / d8ef of‘ﬁhttrrein%é?l‘f rfﬁltfqdu dvlg”la@etf?e@nasé%ra aRPaRIBS | dpRasendenery; onghyl 2-oxo-
f 10 Wi 14t ; 1 Sy,

or 13 Exﬁﬁnecaha%_!@yl%%o({z@é il 3 rﬁoli,?%eﬁ%%l%oh?¥§ﬁ2 28 AW $Sy 1 Eﬁg Lu;?%‘@‘ﬂmp

by isocratic operation at /0/30/0. ctions containi
expect €d8 prepduict mahd.@ s@) titeedismivaslsipor8di0mgl dif weelolickagell v chectbm ohgpahre is

are _|yophilised, .To a sol.ution of the above |yophilisate, (4. i.n :
100! BReddBt 8 GRS GRuCHER AnS T BF o he) c0g bt et foimed is
then, Wiidthiedi GOrQHS &oling] 1 rehdiRn! @B8GEAOR BhedhthRdl shdngrdetp 34 180§ mL of
until the dinmer has di sappeared (about 6 hours). After cooling, the

r eact i chchioremgthang sThq ¢ngamie phagehie Washed with IN hydrochloric acid, with water, and then

with saturated sodium chloride solution. It is then dried, filtered and then evaporated.
The oil thereby obtained is purified by fractional distillation under reduced pressure (128 —
20 130°C/ 4 x 10* mbar) to yield the expected product.

Step B:  Benzyl I-(4-tert-butoxy-4-oxobutyl)-2-oxo-cyclopentanecarboxylate

At ambient temperature, a solution of benzyl 2-oxo-cyclopentanecarboxylate obtained in the
Step above (1 g; 5.43 mmol) in 5 mL of anhydrous acetone is poured, with vigorous stirring, into
a suspension of dry potassium carbonate (3 g; 21.7 mmol; 4 eq.) in 10 mL of anhydrous acetone.
25  Vigorous stirring of the reaction mixture is continued for one hour and then fert-butyl 4-
bromobutanoate (2.04 g; 9.16 mmol; 2 eq.) dissolved in 2 mL of acetone is rapidly poured in.

The reaction mixture is heated at reflux overnight. After cooling, the reaction mixture is filtered



"15is diluted with 400 nL of water and is then |yophilised The crude
product is purified by preparative HPl,C on a colum of Kromasil (1

kg - 600m nx60OmMm -70 m /mn) using a m xture of

‘wat er/acetonitrile/trilluoroacetic acidl®85/15/0.1) as nobile phase

The fractions containing the expected product are |yophilised.

200pt i cald thet tkewnp 1520 wdndf dickblvateohane CEllg orkait Ghade=is 8Qsinvah, dKd, Filtered and
+32. 46. CAD/ M5/ M5, spectrum of {MrHf = 204.1 in accordance with the
expect R EYAROLAFE.  EXAMPLE 2: (1R,

2S) - 2- 1l :3- i - : - [
vl ool o de e pRAOT By Ae dircialc B SR E R b gy of heptane
(2. 40 ggthyl aggtaten®b@3 ps elmai®0 nml of 25 anhydrous di chl oronet hane there

i s added dropwi se, at anbient tenperature, 4MI1C /di oxane sol ution
(35.5 nL; 141.6 nmmoles; 30 eq.). The reaction mxture is left at

anbisent Steetper at- 0§ Bewiidxy Blar raviyHeR-oxmy i loperig  husmndiciactli ons have been
deprotected (checked by LC/ M5 - approxi mate duration: overnight) and

the solvents are then evaporated off. The product obtained is

puri fi ettlomL oP@efleoroadetiomacat afeUpGed, &2arbkientgteanrattngr evaf 20 minutes, into a

wat er/acetonitrile/ 1N hydrochloric acid (1000/ 1000/ 2) bi e

phase. liam.fnr ‘étlr:heo/ﬁth ?f?eﬁi(?]i’gmfl%lrbﬂjﬁeéﬁeg& BY%% éa&%d’go %‘bl&} it 788 gnL of

El ement shyfiows QRMR)r¥@khane. Te rédctiof i€ttt 86rrdA overnight at ambient temperature.
Note: Add 10 % more trifluoroacetic acid if, after stirring overnight, any starting material

10  remains, and continue stirring for 3 hours.

The reaction mixture is evaporated and taken up in toluene (3 x 500 ml) in order to remove the
maximum amount of trifluoroacetic acid. After drying under a pump vacuum, the crude oil
obtained is taken up in sodium hydrogen carbonate solution (84 g / 1 L; 2 eq.). The basic
aqueous phase is then washed with ether (3 x 300 mL) and then re-acidified with 4N
15 hydrochloric acid solution. The acidic aqueous phase is extracted with ethyl acetate (3 x
300 mL). The combined organic phases are washed, dried and evaporated. The product is used

without purification in the next Step.
Step D: Benzyl 1-(3-{[benzyloxy)carbonyl]amino}propyl)-2-oxo-cyclopentanecarboxylate

To a solution of the acid from the Step above (123.7 g; 0.406 mol) in 1 L of anhydrous toluene
20  there are added, dropwise over 5 minutes, at ambient temperature, triethylamine (84.5 mlL;

0.610 mol; 1.5 eq.), benzyl alcohol (75.6 mL; 0.731 mol; 1.8 eq.), and then diphenyl phosphoryl

azide (96.3 mL; 0.447 mol; 1.1 eq.). The reaction mixture is stirred at reflux overnight.

After cooling, the reaction mixture is evaporated and taken up in 1 L of ethyl acetate. The ethyl

acetate phase is washed with IN hydrochloric acid solution (3 x 200 mL), water, saturated
25 sodium hydrogen carbonate solution and then saturated sodium chloride solution. The organic

phase is dried, filtered and then evaporated.

The crude product is purified by distilling off the impurities (mainly benzyl alcohol) from 50 to

70°C under 4 x 10” mbar.



'46.88 7.15 4.97 11.38 12.58 Found Vo 46.82 7.2 5.23 10.828 13.13
EXAMPLE 3: (1R,

25) - 1- (

3- Am nopropyl) - 2- ner capt ocycl opent anecar boxylic acid

“hydrochl ori de 5A solution of the conpoulld of Exanple 2 (4.51 g; 16

nmol es)

in 148 nL of 4MHCI solution is heated overnight at 45C.

After cooling, the reaction mxture is diluted wwth 150 nL of water

TPLC orB Bol in e R e o A B R R gl PR BB Gl e
m xture of water/acetonitrile (95/5) as nobile phase. 10The fractions

cont ai ni ng the expected product are |yophilised. Elenental
m cr oankd gsobBiGop o tig: Bito ester from the Step above (98 g; 0.239 mol) in 600 mL of anhydrous

and is

10

15

20

25

methanol there is added, at —10°C, sodium borohydride (11.4 g; 0.301 mol; 1.25eq.) in ten
portions. The reaction mixture is held at —10°C for one hour and is then allowed to come back up
to, and is stirred at, ambient temperature for two hours. After evaporating off the methanol, the
reaction mixture is taken up in 1 L of ethyl acetate. The organic phase is washed with 10 %
ammonium chloride solution, water and then saturated sodium chloride solution. The organic

phase is dried, filtered and then evaporated.

Step I: Benzyl 1-(3-{[(benzyloxy)carbonyl]amino}propyl)-2-[ (methylsulphonyl)oxy |-

cyclopentanecarboxylate (racemic trans diastereoisomer)

At ambient temperature, triethylamine (49.53 mL; 0.357 mol; 1.5 eq.) is added to a solution of
the alcohol obtained in the Step above (98 g; 0.238 mol) in 950 mlL of anhydrous
tetrahydrofuran. The reaction mixture is cooled to —~30°C and then mesyl chloride (27.61 mL;
0.357 mol; 1.5 eq.) dissolved in 120 mL of anhydrous tetrahydrofuran is poured in dropwise. The
mixture is allowed to come back up to, and is stirred at, ambient temperature for two hours. After
evaporating off the tetrahydrofuran, the reaction mixture is taken up in 1 L of ethyl acetate. The
organic phase is washed, dried, filtered and then evaporated.

The crude product is purified by flash chromatography on silica gel (5 kg) using a gradient of
heptane / ethyl acetate (7/3 to 6/4) as eluant.

The trans diastereoisomer is the first in the order of elution.

Step G:  Benzyl 2-(acetylthio)-1-(3-{[(benzyloxy)carbonyl]amino }propyl)cyclopentane-

carboxylate (racemic cis diastereoisomer)

Preparation of potassium thioacetate: Very hygroscopic - Do not dry - Prepare and use
extemporaneously.
A suspension of 40 g of potassium thioacetate in 350 mL of anhydrous acetonitrile is heated at

reflux for 30 minutes and is filtered, and the operation is then repeated a second time.



Cal cul ated %15.09 7.57 5.84 13.37 14.79: Found %44.57 : 7.68 5.74
12.88 16.691 CAD/ M5/ M5 spectrum of [MHE = 204.1 in accordance with
the expected structure. EXAMPLE 3a: (IR,
" 2S) - 1- ( 3- Ami nopropyl ) - 2- mer capt ocycl Op'élgt anecar boxylic acid Step A
Di-tert-Butyl adipate IsAdipoyl chloride (629.8 g; 3.44 noles) is
pour ed Tir opaiisen ofthe dnberaitt traneypesydite fiom thetStematzok (23 9n0.051 mol) in 800 ml of

tert-butanol (3.27 L. 34.4 noles - 10 eq.) and pyridine (800 ;
10. 32 ﬁa_ﬁé@w§ aoekepityily fhes gre aﬁ&éﬂrm%%ﬁg “%aéhle@eq?éa.yssmﬁbthf %tﬁﬁedg_g g not filtered
m Xt ur gq4sr BR&LED %eo?y@%QZ_Ng;t b‘.2§|§ i1 BOeq PHR] TBAHcrovl ller ??Qk'gpgz%l mol;

the precipitate of pyridiniumchloride 1s filtered off and rinse
wi th t ol eienend Thee thelkesshien phstsee ishend e deflvixtfor 2Whhyrdr Adht crdlingatbiedeaction

solution. (4 x 0 10 % sadi,um -21- carbonate solution (1 x 500
) 5 welbishite $ Gtk o SolT AR i At e sodt um chlof i de
sol uti ofhe(ckude pRIFuBL éa-ﬁk’iﬁe@ hgamish cRRRsfosaplly bedilRY @kl BOREMBing a gradient of
sul phate, filtered and then éevaporat ed.
heptane / ethyl acetate (8/2 to 5/5) as eluant.
Note: this first column allows pre-purification and recovery of unreacted starting material.

The portion containing the expected product (6.5 g) is purified by flash chromatography on silica
10 gel (200 g) using a gradient of dichloromethane / ethyl acetate (99/1 to 95/5) as eluant.

Step H:  Benzyl (IR, 25)-2-(acetylthio)-1-(3-{[(benzyloxy)carbonyl]amino}propyl)-

cyclopentanecarboxylate

The enantiomers of the racemic cis compound obtained in the Step above are separated by

preparative chiral chromatography on a column of CHIRALPAK AD-H 5 pm using a mixture of
15  CO,/EtOH (80/20) as mobile phase. ’

The detection wavelength is 230 nm.

The (IR, 25) enantiomer = enantiomer 2 is the second in the order of elution.

Step I:  Benzyl (IR, 25)-1-(3-{[(benzyloxy)carbonyl]amino}propyl)-2-mercaptocyclopentane-

carboxylate

20  To a solution of the compound obtained in the Step above (8.16 g; 0.0174 mol) in 150 mL of
anhydrous and degassed dioxane there is added dropwise, at 10°C, a IN sodium hydroxide
solution (35 mlL; 0.0348 mol; 2 eq.). The mixture is heated at 60°C for 30 minutes. After
cooling, the reaction mixture is neutralised by adding 35 mL 1N hydrochloric acid and is then

lyophilised.
25 StepJ: (IR, 25)-1-(3-Aminopropyl)-2-mercaptocyclopentanecarboxylic acid trifluoroacetate

600 mL of ammonia are condensed in a 2-litre reactor and, at ~78°C, sodium (10 g; 0.435 mol;
25 eq.) is added in ten portions. The reaction mixture is held at —78°C for 45 minutes. There is

then added dropwise, over 30 minutes, a solution of the compound obtained in the Step above in



The crude oil obtained is purified by fractional distillation under
reduced pressure (100C/ 2 x 51 0 mHg). Step B: tert-Butyl

_2-0xo0-cycl opent anecar boxyl ate tert-Butanol (5.66 nL; 0 06 nole - 0.05
eq.) and also 14 g of di-tert-butyl ad?‘%étc arc poured, at anbient
tenperature, into a suspension of NaH (108.54 g of 60 % substance; _
2. 71 not egeviopsly 5deggsyed; mixtute |ofoftetephbigugioar/ meghanehd 140 md./t2ad i dHirring is

m xture_j.s, heat ed flux. At, that. 10tenperature, a,solutjion of .
di -1 or oA 78 G R 4l0 G Fixehe SIMBLRL FonfoR diots” Hpdisgpired et

anhydr ciisbit:@l t@peraiige. POEr&emioRind P WnsdniAMaisbRitios @ ai@hdring chiteide (23.3 g in
evol uti on of gas. proxi mate duration of the addition: 3 hours. )
Not e: sU¥stmdnpf ayate) ihprdegl BF thenecaptinge BH¥HIaPYerU? & minptes.bide gpsavderfuran is
in the ' : ;=1 % - te. b [ ENE .
dovel o PRyERq e ARG oL DRl Bk AN itncRRIORR sEiWhudglhchs W garicd ou.
react i driltratbohaneé thes Iheghilisation efel caxriddarut5 hours. After cooling, the
reaction mxture is hydrolysed, at 0OC, using 10 % acetic acid

solution (1 L). The organic phase is separated off, and the aqueous

phase ipExhddsloabcW H&ahga gg gﬁe%gﬁa%e Y .C &bg_csgm m@m&r@éﬂ gg@‘g@@cﬁém of

are washed wth water (2 ) and then with saturate
chl or i deateddagtcangnil/B0ontkretiQid he nmbgamphesepi68/6/0. bk fatr ilethinves; tteadiOb/0.1

sul phate,. .filtered and. t hen.evaporated. The orange 0il .i.s purified by
frace anap B Eprr iR aenoRBSbE i SoeRbo B S, Py 1

mHE) . HeeRa&tidn8 donBiliM} the expected product and also the corresponding dimer (disulphide
(1S) - 2- oxo-. 1( 3- oxopr opyl kyel opent anecar boxyl ate A sol ution of

acr ol eitwidga) a9 lypphlssed3 mmoles - 2.5 eq.) in 10 ml of anhydrous
di chl or o”%{s&%ﬂgl% of the! a%erl‘? &rgog)gjéisgt\éﬁ%.éﬁg ﬁrrln &pb’ {ngl? Pg%%tegc,iﬁ 2a%1 ’thgrre]:da% 8485 g of

and wit ow stirring,

2- 0X0- cAed e pael tiehowithatigorbls Stirrigy, 3. BtiNThES)re N teftad al YOIC Ghtil the
(1.46 g;, 2.99 moles - 0.1 eq.) in 60 nmL_of anhydrous_dichl oronet hane
-29. dimer has disappeared (about 6 hours). After cooling, the réaction mixture is filtered, the filtrate

15 is diluted with 400 mL of water and is then lyophilised.

The crude product is purified by preparative HPLC on a column of Kromasil (1 kg -
600mmx60mm — 70 ml/min) using a mixture of water/acetonitrile/trifluoroacetic acid (85/15/0.1)
as mobile phase.

The fractions containing the expected product are lyophilised.

20  Optical rotation: solvent: methanol, C=1, T=21°C, L=589 nm, [a]p = +32.46°.
CAD/MS/MS spectrum of [M+H]" = 204.1 in accordance with the expected structure.

EXAMPLE 2: (1R, 25)-2-Acetylthio-1-(3-aminopropyl)-cyclopentanecarboxylic acid
hydrochloride

To a solution of the compound of Step H of Example 1 (2.40 g; 4.72 mmoles) in 20 mL of
25  anhydrous dichloromethane there is added dropwise, at ambient temperature, 4M HCl/dioxane
solution (35.5 mL; 141.6 mmoles; 30 eq.). The reaction mixture is left at ambient temperature,
with stirring, until the two functions have been deprotected (checked by LC/MS — approximate

duration: overnight) and the solvents are then evaporated off. The product obtained is purified on



‘catalyst Q- synthesis described in Angew. Chem
105-108 At the end of the addition,

I nt

Ed. 2005, 44,
the reaction mxture is stirred

to a

for four hours at that tenperature and then overnight at -5C The
“filtrate is evaporated to yield a col ovftess oil. 5 Step D
tert-Butyl (15)-1-(3-hydroxypropy0O-2-oxocycl opentanecarboxyl ate

sol uti an @lurhheok BIOEEL eP2 alidehydemixtor bfiewsicepceadione/(N. hydiocRIbri® acid
trahydrofuran there i s added sodi um
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triacet

m xture i s heated at

in 80 nL of

refl ux,

drous_t

with stirring,

for 5 hours 30 m nutes.

After returning to anbient-tenperature,—the reactionpxture is
evapor ats@ent anicwanglygs i <t akentup i n|No 100[%L of &Fk2c12 and
washed W i saf #r ated sodi bi carhona ol utj (2 2 ) The
basi c aghébus ﬁﬁase S exfgg%fedgﬁﬁth C§%2C12 1#%% coﬁ%ﬁged organic
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filtered again.
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tert- But
5At anbi ent tenperature,

The

1 hour at anbient tenperature,

aiturated to obtain crystallisation of

t he reaction

The solid is filtered oft and rinsed. The
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pour ed Glanesnial igroppalysit o (Q17.5 é? 0,385 np e)Sobtaiﬁad in the
cour se | phictigdSkep above. [ IRgor €action msexgaure {$38tlr{eeh at 55C
overnight at anbient tenperature. To the reaction mxture there are
added 9Bound %of et hyl ether4ddd|t Wed® wi tSh/4st | ri3.8%),  at6.@C,| 10
acet al dehyde—(35.9 nt;, 0 635 mole—=—9-65—=eqg)—TFhereactton m xture
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. ( After cooling the
[B-EP A 200, hirdcediddeceSwit e @R péd&Dstileturd. 88
I's added. The reaction mxture is stirred at ambi ent
The organic phase is separated off,

washed

11298
rgani c

phase is dried over sodium sul phate and then evaporated. The crude

pr oduct

is purified by flash chromatography on silica gel

using a

gr adi ented- HEprafisy] adp@gl acetate (95/5 to 85/15) as eluant. Step G

tert-Butyl

okr opy1) - hydr ox cl opet vanecar boxyl at e
lspy /ldipgyl chl())/rcl;a/e (62%.8 g; 3.44 moles) is poured dropwise, at ambient temperature, into a

solution of tert-butanol (3.27 L; 34.4 moles — 10 eq.) and pyridine (800 mL; 10.32 moles — 3 eq.)

(1S, 212.1-1-(3-Thi s(tert-but oxyear bonyOam

in 3 L of anhydrous toluene. The reaction mixture is heated at 70°C, with stirring, overnight.

After cooling, the precipitate of pyridinium chloride is filtered off and rinsed with toluene. The

toluene phase is washed with 1N hydrochloric acid solution (4 x 500 mL), 10 % sodium



20 To a solution of the brom nated al cohol fromthe Step above (11.8

g; 36.06 mmoles) in 110 nL of anhydrous DWVF there are added, at

~anbi ent tenperature, di-tert-butyl im ;{ﬂdi carboxylate (7.83 g; 36.06

mml es; 1 eq.) and then caesium carbonat'é (11.75 g; 36.06 nunoles; 1
eqg.). The reaction mxture is stirred at anbient tenperature for 3 )
hours. ieonatasalitem o %0 enli)s waidrt(éred00 milp end daercwrth safuidied sdsbum chloride
filtrat i idue is taken up in 25 300 nL of ethyl

acet at e.gdlul%ote}le%%%/qb&aggt ate phase is washed with water (3 x 100 nlL)

and t hethawrhinis havedt ededodir yodiohl afphde:, Stbidt iaod tHehQVapdritedhe or gani c
phase is dried gver sodium sul phate, filtered and evaporated. The

crude pHautrede Pt obtngd isPusicd by Jrckppad dattblgran de%ﬁe&qed PEesgEr (HQ0°Ry 2 x
a gradi gt ,pigdieptane / ethyl acetate (9/1 to 85/15) as eluant. -24-
Step 11: tert-Butyl

(1%, 2R)-1-{3-Thi s('tert-but oxycar bonypam nal propy0- 2- 1( net hyl sul phony
1) - oxyl.eycl opent anecar boxyl ate Triethylamne (4.11 n; 29 55 mmol es;
1.5 eq. ¥R & 3 ﬂgdg?ulﬂtﬁ%ﬁ@mpef“@ﬁ%’ PUf%e to a solution of the

al cohol fromthe Step above (8.70 g; 19.7 mmoles) in 130 nL of

anhydrous 5 tetrahydrofuran. The reaction m xture is cooled to -30C
and t heteg-Bgandi€h 6pour;dt06 molar 60 \dqgend mbwyl4 g bf dirfedebutd.a@pand gre poured, at

29. 55 les; 1.5 .).dissolved.in nhy .
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stirred a$ eq MR BN bEMRBYELI Collide. tMR RAMEGH nfikh@s €VRPed aki RHuRf At that
the tetrahydrofuran, the reaction mxture is taken up in 200 inL of

et hifl aempatagire,Theolatipy lof alidertbetyp hdipatei (S2fvastied2mdesnatisplved in 590 mL of
nL) toapd | . rate i.u | Qri sglution (1.x 20 mlL).
The or gan?’ Eéﬁ%ﬁéo‘éﬁ%éq@ﬁﬁéxﬁg@ﬁnogrg? &gsgﬂ‘l%l?nsqsc §?t6%q§{1 2, efeivf)ﬁléllp ge‘éi’ f #id then
evapor aApstoxihige diirdaden pf ddudditivs: Phsdrk.i ed by flash chromat ography on
silica gel using a gradient of heptane / ethyl acetate (85/15 to 8/2)
as el uant. Step I: tert-Butyl

(1172, 25y 2- . i 0)- i rt- 1,10 | 1;G.
LSoyel oin e R L Bl Sic Bl G R DR TR S g e
f r om t hé-resrpodndipobt it wed wiilh deleépSveprdalousperisibnaccor dance with the
procedure of Step G of Exanple 1. Step J:

(JR, 25) - 1- (3- Ami nopr opy0- 2- mer capt ocycl opent anecar boxylic acid

hy dysochhRde € . 8R8R6 918k de Ohe FABH@ALMSk @RS B AErJMRAGEH! PASirs 20TO a
solution of the conmpound obtained in the Step above (8.80 g; 17.6

ol es)After acotingd the egactinh yalxivos isAydadyRd Hied°€, ivsingdded agetopedis golugion (1 L).
anbi entt emmper.atyre, . 4M | | Cl/ di-oxane sol uti o 132 : .5 | es:
) TR e SR e et R TR (390 )

Stirrinphe tdthbined REIuEN® phakas takORGsIAY GitheRtefl ePxOB BT il 266 NB&K dthbyaturated
LG/ M5 - approximate duration: overnight) and the solvents are then

evapor aledmpelongesutirfGP0&B1-ai ned is used without 25purification in
t h%onex’f”hes&rgﬁlic phase is dried over sodium sulphate, filtered and then evaporated.

The orange oil is purified by fractional distillation under reduced pressure (65-70°C /

1 x 10" mmHg).

Step C: tert-Butyl (1S)-2-oxo-1-(3-oxopropyl)cyclopentanecarboxylate

A solution of acrolein (4.19 g; 74.83 mmoles - 2.5 eq.) in 10 mL of anhydrous dichloromethane

25  is poured, over 30 minutes, at -25°C, under argon and with slow stirring, into a solution of tert-
butyl 2-oxo-cyclopentanecarboxylate (5.51 g; 29.93 mmoles) and catalyst Q (1.46 g;
2.99 mmoles — 0.1 eq.) in 60 mL of anhydrous dichloromethane



-25- Dc protection of the ihiol: The evaporation product is taken up
in 200 nL of 4M aqueous HCl sol ution previously degassed with argon
~and is then heated at 45C overnight. After cooling, the reaction
m xture is diluted with 100 nL of dega%¥sed water and is then
| yophilised. 5 Step K
(1R 2S)-1-(3- Am nopropyO0- 2- mer capt ocycl spggnjranecar boxyl i c acid The
conpound of the Step above (10 g, 41.5 mmp 2H| s dissolved in 80 nL of
wat er and stirred. The solutign is a clead’fal e yellow (pH about
1.2). Wiilst stirring, about L of Hsayuwxajed sodi um bi carbonate
sol ution are added. From pH3{ »g~8bserved a first precipitate
which is filtered off The fil re red nore basic, up to
pH - 5.5, filtering off the préd and when they are
formed. The filtrate is evapo ced pressure
(Tbat h=55C). When about 10 niL $0l uton Yemain, filtration is
carried out again. The precipitTates of equival ent quality are
collected and dried in vacuo to yield the title product. NWR
spectroscopy: NVRcatB¥8  -600hMelddscbed in3. 08 ppm (1H, dd): 2.91
(2H, t): 2.18 (1H m; 2. 1KAntHCheD)int Bd. 26051584 1dsk108m) ; 1. 69-1. 56 (4H,
in)y; 1.52 (H, m; 1.45 (1H, m; 1.37 (1H, in). EXAWPLE 3b: (1R
2S) - 1- (3- Ami nopr opy1) - 2- mer eapt ocycl opent anecar boxyl i ¢ aci d phosphate
The co f
vater il qf HORRfad il Bt aREhEauty 1%%2%%%3&“1%{* fir koA Bygre and
MHz) 6 theﬁo@ém@hthSECt) 2.93 (2H t); 2.18 (2H, m; 1.82 (1H, rr)
1.79 tdl(n) 72-1.5 (5; 1 41 ng, dt). -26- EXAMPLE 3c:
(IR 28 ey fi @feﬁlﬁie ﬁ‘g?O)YI d {eé%?ﬂ | opcnt anecar boxyl i c acid besy
| at e The conpound of Exanple 3a is reacted with benzenesul phoni c acid
in water and is then 5 NMR spectroscopy: NVR, DVSO- D6, 600 MHz) 6
= 12 385 (LB )S)- 736y Bblprapy):2-Bx&9clppsiiamiyar bpxBiaie 2H, ) ;
7.29 (H, m; 3.02 (1H, to; 2.76 (2H, m; 2.33 (1H, sl); 2.13 (2H,
m; 1.84-1.65 (3H, nm; 1.61(1 H nm; 1.52 (311, m; 1.32 (1H m.

To a solution of the keto ester aldehyde from the Step above (6.5 g; 26.9 mmoles) in 80 mL of

anhydrous tetrahydrofuran there is added sodium triacetoxyborohydride (6.84 g; 32.3 mmoles —
1.2 eq.). The reaction mixture is heated at reflux, with stirring, for 5 hours 30 minutes. After
returning to ambient temperature, the reaction mixture is evaporated. The residue is taken up in
10 100 mL of CH,Cl, and washed with saturated sodium bicarbonate solution (2 x 20 mL). The
basic aqueous phase is extracted with CH,Cl,. The combined organic phases are washed with
saturated sodium chloride solution, dried over sodium sulphate and then evaporated. The crude
product is purified by flash chromatography on silica gel using a mixture of CH,Cly/isopropanol

(95/5) as eluant.

15 Step E: tert-Butyl (1S)-1-(3-bromopropyl)-2-oxocyclopentanecarboxylate

To a solution of the alcohol from the Step above (5.4 g; 22.12 mmoles) and triphenylphosphine
(6.7 g; 25.44 mmoles — 1.15 eq.) in 35 mL of anhydrous dichloromethane there is added N-
bromosuccinimide (4.53 g; 25.44 mmoles — 1.15 eq.) in portions, whilst holding the temperature
at 5°C. After stirring for 1 hour at ambient temperature, the reaction mixture is evaporated. The
20  residue is taken up in 100 mL of isopropyl ether and ftriturated to obtain crystallisation of

triphenylphosphine oxide. The solid is filtered off and rinsed. The filtrate is concentrated, then



EXAMPLE 4: (IS,

2R) - 1- ( 3- Ami nopr opyl ) - 2- mer eapt ocycl opent aneear boxylie acid

10tritl uoroacetate The expected product_ is obtained in accordance

‘"with the procedure described in Steps t23and J of Exanple 1, starting
fromthe other enantionmer obtained in Step Il of Exanple 1, that is

t o say tekerzyp iff pintSpe 2R) ten (fdeetdyhgam. dhelpanBanefdobnryg dityjte as baapptated. The

am no tpropyl,)cycl.opentanecarboxyl ate 15 CAD/ M5/ M5 spectrum
ks oot s BRBE of 1SR SRR STt e 1 o B BB  cthy]
(LS, 2R)etrh@eh\Mstehiafr. 1- (3-am nopropyl) - cycl opent anecar boxylic acid

hydr ochl ori de The expected product is obtained in accordance with
the procedure described for Exanple 2, starting fromthe other

(15, 200R ol BEARY ey Rt o Rlra ey earatig Gt

rﬁ%},]tc)l?enzyl

a
propyl ) cycl opent anecar boxyl ate. El emental mcroanalysis CHN S C -
Cal CSU| aA{a gm%’eﬁ‘? te%speZdt&rSe, év'it 7stf'fr%f1g% 8a g‘ozrhr?lgrcllza?f‘yj/ngva%ﬁg'lgﬁ/l?sb?u%o%'0(%2(+)D[PCZ in
hexane (320 mL; 0.577 mole — 1.5 eq.) is poured onto the keto ester (117.5 g; 0.385 mole)
~obtained in the course of the Step above. The reaction mixture is stirred at 55°C overnight at
ambient temperature. |
To the reaction mixture there are added 950 mL of ethyl ether and then, with stirring, at 0°C,
10 acetaldehyde (35.9 mL; 0.635 mole — 9.65 eq.). The reaction mixture is stirred at ambient
temperature for 4 hours. After cooling the reaction mixture to 10°C, 6N sodium hydroxide
solution (480 mlL; 2.88 moles — 7.5 eq.) is added. The reaction mixture is stirred at ambient
temperature for 1 hour. The organic phase is separated off, washed with water (3 x 300 ml),
10 % citric acid solution (2 x 300 mL) and then saturated sodium chloride solution (3 x 150 mL).
15 The organic phase is dried over sodium sulphate and then evaporated. The crude product is
purified by flash chromatography on silica gel using a gradient of heptane / ethyl acetate (95/5 to
85/15) as eluant.

Step G tert-Butyl (1S,2R)-1-{3-[bis(tert-butoxycarbonyl) amino |propyl}-hydroxycyclopentane-

carboxylate

20  To a solution of the brominated alcohol from the Step above (11.8 g; 36.06 mmoles) in 110 mL
of anhydrous DMF there are added, at ambient temperature, di-tert-butyl iminodicarboxylate
(7.83 g; 36.06 mmoles; 1 eq.) and then caesium carbonate (11.75 g; 36.06 mmoles; 1 eq.). The
reaction mixture is stirred at ambient temperature for 3 hours.

The reaction mixture is filtered. After concentrating the filtrate, the oily residue is taken up in

25 300 mL of ethyl acetate. The ethyl acetate phase is washed with water (3 x 100 mL) and then
with saturated sodium chloride solution (100 mL). The organic phase is dried over sodium
sulphate, filtered and evaporated.

The crude product is purified by flash chromatography on silica gel using a gradient of heptane /
ethyl acetate (9/1 to 85/15) as eluant.



'11.09 12.78 -27- EXAMPLE 6:

1- (3- Am nopropyl) - 2- ner capt ocycl opent ancear boxylic acid
trifluoroacetate (racemc cis diastereoi soner) The expected product
"is obtained in accordance with the procddure described in Steps | and
J of Exanple 1, starting fromthe conmpound obtained in Step G of
Exanmple 1. 5 CAD/ VS/ M5 spectrum of [M+H = 204.1 in accordance with

t he exp Rg)gA : )
1-(4-A b tyl Egﬁﬁgr e2a to%ﬂg% peg[n{)gﬁxcar%on%ea}ﬁng]%ﬁcf Jél} -2-[(methylsulphonyl)
trifluoroacet atﬁe;(d@@emnecdrbmtdl astereoi soner) Step A Benzyl

1- (4- br onobut y0- 2- oxo- cycl opent anecar boxylate In a 500 nL

t hree-necked flask provided with magnetic stirring and a condenser,

under i1t.Hpg r h 9 ; :
7. 1 e T so T M Ao a9 p gltion
mL) andoflthewalqobdl Grarh) tha StEputbove ¢8.70enzid.7 2mmoles) in 130 mL of anhydrous

annyr oga o Jukchrbpur el Ssodbas YT bed therCisghinburred ferdguprise

45C. Tflﬁeé’y‘f»aéﬁlbﬂcﬂb F(E@UVH%' 95 rrﬁlﬁglegorl 56(2?%155%‘1%@”@1‘1 e mL of anhydrous
t enper at ur e. r onobut ane (12. 1.5eq.) is

added tfétr%hvér@u@ar Rhe| howgures is 1gwr:@ rio Torae rhaak tiprio.nand Us estirsd at, amblent

Cermer aenpa=tgp L odf AR Al A of b GRS AR ARG el B R i

are addekkn dh POXIDS & dtbylpREtRI The Teﬁhy5 Q€:tixt pBhseeik Reishandith %t&r(g@m@mL)
phase is washed five tinmes wth 100 of water and then with 100 nL

of Wat wandtten &&hé@%at%é?dlwl%ﬂec@hg&%&h R0 mine The gaginee pliagés fied over
dri ed Osﬁﬂ nVQﬁ?}Sate fﬂl Fe%raqlq tﬂé}fie\%?%‘?e'&t rated. 20The product is
0

purifie n siticd gel using a nixturé of cycl ohexane/ethyl acetate

(gr adi €rtte @bdbpriodu@0d garjfiatbyeflahinthrématyp@bhly bheiliex gelcisét: ppadieat of eptane /
the formaof a eggﬁ g} Ste B Benzyl

1- (4- brdhoB6esE /%‘? @/"‘%‘5}18 pent aneear boxyl ate -28- Step C Benzyl

1- (4- azi dobut y0- 2- hydr oxy- cycl opent anecar boxyl ate In a flask, under

an inert nitrogen atnosphere, the conpound obtained in the Step above

(4.41 diten. etemqﬁzylyl (18oth)-Untaagly e o[-B3-Bbigyter8auxyompbany ariyo) praopsll -
sod]t um i odi de )&? %%l arg s?iasi ended in 60 nL of ethanol. The reaction
m xture is stPFt% CHEFPYE S or 24 hours and is then concentrated

The expected product is obtained, starting from the compound obtained in the Step above, in

accordance with the procedure of Step G of Example 1.

Step J: (IR, 2S)-1-(3-Aminopropyl)-2-mercaptocyclopentanecarboxylic acid hydrochloride

Deprotection of the acid and amine functions:

20 To a solution of the compound obtained in the Step above (8.80 g; 17.6 mmoles) in 100 mL of
anhydrous CH,Cl, there is added dropwise, at ambient temperature, 4M HCl/dioxane solution
(132 mL; 0.53 moles; 30 eq.). The reaction mixture is left at ambient temperature, with stirring,
until the two functions have been deprotected (checked by LC/MS — approximate duration:
overnight) and the solvents are then evaporated off. The product obtained is used without

25  purification in the next step.



5 to dryness. The oily residue is dissolved in 150 niL of ether and

80 nL of water. The organic phase is washed with 80 nL of water and

40 nmL of saturated aqueous sodium chloride solution. The organic

"phase is dried over MgSO4, filtered andxoncentrated. The (Rae)-trans
and (Rac)-cis azide mxture formed is used as such in the next

react i oDeprSteeBentak thiol:

1- 0- am nobut y1) - 2- hydr oxy- cycl opent anecar boxylaie 10ln a fl ask, the
(Rac)-trans and (Rac)-cis azide mxture (20.64 g; 62.3 nunol) and

triphe b ek j 1l ' i

L of THE o uof plobetisdieipTh 300 miro oo BLgI SRRlLT fGf Hosossed
556 nmowith @rgeg. gndiis thatdeehtedTited Y €anterdghtniAften ceolirg, shd renetibrf mixtdre is diluted
hours at. and is then concentrated to dryness. The oily residue is
disso|v36§?ﬁb§§oaﬂﬁgéﬁaéﬁﬁ a&ﬂ&tﬁﬁbQBPg%ﬁ? phase is extracted tw ce
with 120 m _ of 1N aqueous 15 hydrochloric acid solution. The aqueous

h [ ' Hof th ! h '
b augnt St I3 e B e OB R PR Coone

phase is extracted 3 tinmes with 250 nL of ethyl acetate. The conbi ned
or gani ¢c_phases are _washed with 100 nL of water and_ then with 100 ni

of sat uti rneyad shhesden thavenl i tle Benall isshissrhved é fAmLcolpierandstired.
dried T i ) dy pr.ed

20 SR R | LILEFRE S0, s of AL BPSELE PR Lo
next r ewdiunphicadoepeBoBana ple added. From pH=4, there is observed a first precipitate which is

1-(4-i f | bonyl i ami no} byt y0- 2- hydr oxy- t, boxyl
o in iRt PR bR ettt o BP0, 658 oAb et
A1 S0 VBl HEOHTY. ol (HHRIANR: i ABURAPSRRA idePRAbe PRI (Thath-55°C).

carbonate (13.16 g; 124 nmol ; 2'e%h? in 160 nL of water Ts 25
At 0C, Whemkbousdl nd. ebsaleticmrenfinhéifizationdhtariod ontreppm. (12 nml; 84. 4

nmol ; 35 ) 0 m_,of di.oxane.,The.reaction m xture .S, stirre

o i Dot hRE ARG o 0% ERPTSE B AP ST i e
The aqueous phase is extracted twice with 250 m, of ether. The

conbi ned organi ¢ phases are washed, dried, filtered and concentrated.

-29- T SCPBY:purified on silica gel (petroleumether / ethyl
acet at ety \aradhent t, I 8. yducit i )
the f oﬁnlilcl)\gv[g’ yé 1%(&/jc 1})/[?1{2% StS:?}e'gé @%e((r?\%%& 9.§1Q§H§%§P§’E§?ﬁiﬁ£ﬁ%.ﬁ (IIH? m); 1.79

1- (14- { ThEnzy] b&§)Icar(8bnydi AR (au); Y145 @H, @iyet By L5i) mhony| ) oxy-

cycl opent anecar boxyl ate (racem c cis dictstereoi somer) 5The expected
product _is obtained in accordance with the procedure described in
Step FIXAMELESb: (1Rs39r}-(hymipepramyd-Tamyeantacxsiepentanecpybospilic geidp
above. The cis diai&gg :hgoner is the first in the order of elution.
Step G Benzyl 2-(a etyﬁ? I 0) - 1- (4- Unenzyl oxy) car bonyl | am no} hut yO-

The compound of Example 3a is reacted with phosphoric acid 85 % in water and then

lyophilised.

20  NMR spectroscopy:
(IH NMR, D;0, 600 MHz) 6 = 3.09 ppm (1H, t); 2.93 (2H, t); 2.18 (2H, m); 1.82 (1H, m); 1.79
(1H, dt); 1.72-1.50 (5H, m); 1.41 (1H, dt).




cycl opent anecar boxyl ate (racem c trans di astereoi soner) 10The
expected product is obtained in accordance with the procedure
described in Step G of Exanple 1, starting fromthe cis conpound
"obtained in the Step above. -26-
&121: 1- (4- Am nobutyl) - 2- mer capt ocycl opent anecar boxylic acid
trifl uoEXAMPRES S r acHNi2S){dr@ramin@abpyB-a-menmpjocy clopdianespboiwit acid
product is obtained {n accordance with the procedure described in
Steps T and J of 15 fFe 1, starting fromthe conpound obtained in
the Step above. Elenental mcroanalysis CIl NS Calculated %43.5
6.08 4.23 9.68 Found % 43.9 6.24 4.22 9.59

The compound of Example 3a is reacted with benzenesulphonic acid in water and is then

lyophilised.

5  NMR spectroscopy:
('"H NMR, DMSO-D6, 600 MHz) 6 = 12.38 ppm (1H, sl); 7.64 (3H, sl); 7.59 (2H, m); 7.32 (2H,
m); 7.29 (1H, m); 3.02 (1H, tl); 2.76 (2H, m); 2.33 (1H, sl); 2.13 (2H, m); 1.84-1.65 (3H, m);
1.61 (1H, m); 1.52 (3H, m); 1.32 (1H, m).

EXAMPLE 4: (18, 2R)-1-(3-Aminopropyl)-2-mercaptocyclopentanecarboxylic acid

10 trifluoroacetate

The expected product is obtained in accordance with the procedure described in Steps I and J of
Example 1, starting from the other enantiomer obtained in Step H of Example 1, that is to say
benzyl (18, 2R)-2-(acetylthio)-1-(3-{[(benzyloxy)carbonyl]amino } propyl)cyclopentane-

carboxylate.

15 CAD/MS/MS spectrum of [M+H]" = 204.1 in accordance with the expected structure

EXAMPLE 5: (1S, 2R)-2-Acetylthio-1-(3-aminopropyl)-cyclopentanecarboxylic acid

hydrochloride

The expected product is obtained in accordance with the procedure described for Example 2,
starting from the other enantiomer obtained in Step H of Example 1, that is to say benzyl (18,
20 2R)-2-(acetylthio)-1-(3-{[(benzyloxy)carbonyl]Jamino } propyl)cyclopentanecarboxylate.

Elemental microanalysis C H N S Cl-
Calculated % 46.88 7.15 4.97 11.38 12.58
Found % 46.90 7.25 5.02 11.09 12.78




"EXAMPLE 8: 1-(4- Aminobutyl)-2-mer capt ocycl opent anecar boxyl i ¢ aci d
trifluoroacetate (racemc cis diastereoisoncr) Step A Benzyl

1- (4-{[ benzyl oxy) car bonyl i am nol bui y1) - 2- [ ( et hyl sui phonyl ) oxy-

"20cycl opent anecar boxyl ate (racemi c tran¥/-di astereoi soner) -30- Step

B: 1- (4- Am nobut y0- 2- ner capt ocycl opent anecar boxylic acid

trifl uoEXAMPEIRG:( 1 48eNhinopirspyl)-25h&fc@ptoepelepintiheaekPaticedidfrifliiitibacetate
I s obtained in accordance wiith the procedure described in Steps G |

and J of Exanpl e 1(rasemjqsindiastegenisemendonpound obtained in the Step
above. Elenental mcroanalysis CHN Calculated %43.5 6.08 4.23

9. 68 Found % 43. 56
The expected product is obtained in accordance with the procedure described in Steps I and J of

Example 1, starting from the compound obtained in Step G of Example 1.
5 CAD/MS/MS spectrum of [M+H]" = 204.1 in accordance with the expected structure.

EXAMPLE 7: 1-(4-Aminobutyl)-2-mercaptocyclopentanecarboxylic acid trifluoroacetate

(racemic trans diastereoisomer)
Step A: Benzyl 1-(4-bromobutyl)-2-oxo-cyclopentanecarboxylate

In a 500 mL three-necked flask provided with magnetic stirring and a condenser, under an inert

10 nitrogen atmosphere, sodium hydride 95 % (2.2 g; 87.1 mmol; 1.25 eq.) is suspended in a
mixture of anhydrous THF (115mL) and HMPA (14.6 mL). A solution of benzyl 2-
oxocyclopentanecarboxylate (15.3 g; 70.3 mmol) in 45 mL of anhydrous THF is added dropwise
so as to keep the temperature below 45°C. The reaction mixture is stirred for 1 hour at ambient
temperature. 1,4-Dibromobutane (12.6 mL; 105.4 mmol; 1.5 eq.) is added to the clear yellow

15 solution. The reaction mixture is stirred again, for 14 hours, at reflux. After coming back to
ambient temperature, 80 mL of saturated aqueous ammonium chloride solution are added. The
mixture is poured into 500 mL of ether and the organic phase is washed five times with 100 mL
of water and then with 100 mL of saturated aqueous sodium chloride solution. The organic phase
is dried over MgSQy, filtered and concentrated.

20  The product is purified on silica gel using a mixture of cyclohexane/ethyl acetate (gradient 95/5

to 80/20) as eluant to yield the expected product in the form of a yellow oil.
Step B:  Benzyl 1-(4-bromobutyl)-2-hydroxy-cyclopentanecarboxylate

The expected product is obtained in accordance with the procedure described in Step E of

Example 1, starting from the compound obtained in the Step above.



6.26 4.13 9.36 5EXAMPLE 9:

1- (4- Am nobut y1) - 2- mer capt ocycl opent anecar boxylic acid
trifluoroacetate (cis diastereoisoner, enantioner 1) Step

"A: Benzyl 2- (acetylthio)-1 -(4- Thenzylo%@ﬁcarbonyt | am no | butyp-
cycl opent anecar boxyl ate (cis di astereoi soner, enantiomner 1) The
expecteﬂemébdudknbs1qbuahmedg@nzagbamﬂ@n@gmwmmaxVBagmwacedure
described in Steps Gand Il 10 of Exanple 1, starting fromthe
conmpound obtained in Step A of Exanple 8. Enantioner | is the first

in the Iﬂradﬁéskolflnc%k Y Qe n1§5?egx atmosphere the com%ound obtained i in the Step above (4.41 g;
B: 1- (4- Am nobut y1) - 2- mer capt ocycl opent’anecar l'ic aci

trifl uo}&;@mdi) esodmm;azjdfaéi %ge&ﬁ § ommol; Smamndrmdluh) iodide (‘llﬂieg)ea»r@empenﬂed in

roduct 0 | n accordance with th ocC descr.i.bed in

D ooa o SrnSE pl 1550 SRR 14 il AR 9 ot anatt ficnafnsepirated
t he sSt ep cﬁ?&‘é@ TWWsMﬁeﬁPﬁ%él%ﬂ 9{ 150VEABof BheCHRI $@RAC oMb IR organic
expected structure. ~ -

1- ( 4- Arithasbistwarhed ﬁ@tbcgé}pnbcﬁwm@md&@ernhmﬁéa@mt@ apiedus sodium chloride solution.

triflu acetate, (ci.s nt gner 2) Step

A Benzﬁ }f (( ey W{Sﬁllsoslnalﬂa?vf IW rz ;}/Tt SI;?y F%ﬁ%@tgﬁ‘n nofinttyO-

cycl opeTHeamacpireandaRac (¢ szidé astiareeiBalmBuse®NAth @Bk ndt Ractivg.
expected product is the other enantionmer obtained in Step A of

Exanpl e 9.
Step D: Benzyl 1-(4-aminobutyl)-2-hydroxy-cyclopentanecarboxylate

10 In a flask, the (Rac)-trans and (Rac)-cis azide mixture (20.64 g; 62.3 mmol) and
triphenylphosphine (24.4 g; 93 mmol; 1.5 eq.) are dissolved in 500 mL of THF. The solution is
stirred for 1 hour at 50°C. Water (10 mL; 556 mmol; 9 eq.) is added. The reaction mixture is
stirred for 4 hours at 50°C and is then concentrated to dryness. The oily residue is dissolved in
250 mL of ether and the organic phase is extracted twice with 120 mL of IN aqueous.

15 hydrochloric acid solution. The aqueous phase is washed with 100 mL of ether. The pH of the
aqueous phase is brought to 12-13 by adding solid potassium hydroxide. The aqueous phase is
extracted 3 times with 250 mL of ethyl acetate. The combined organic phases are washed with
100 mL of water and then with 100 mL of saturated aqueous sodium chloride solution. The
organic phase is dried over MgSQy, filtered and concentrated.

20  The expected product, obtained in the form of a cis/trans mixture, is used as such in the next

reaction.
Step E: Benzyl I-(4-{[benzyloxy)carbonyl]amino}butyl)-2-hydroxy-cyclopentanecarboxylate

In a flask, the product obtained in the Step above (62.3 mmol) is dissolved in 160 mL of dioxane.
An aqueous solution of sodium carbonate (13.16 g; 124 mmol; 2 eq.) in 160 mL of water is
25 added. At 0°C, slowly add a solution of benzyl chloroformate (12 mL; 84.4 mmol; 1.35 eq.) in
30 mL of dioxane. The reaction mixture is stirred at ambient temperature for 12 hours and is then
partly concentrated. The aqueous phase is extracted twice with 250 mL of ether. The combined

organic phases are washed, dried, filtered and concentrated.



Step B: 1-(4-Am nobutyl)-2-mereaptocyclopent anecarboxylic acid
trifluoroacetate (cis diastereoi soner, enantioner 2) The expected
product is obtained in accordance with the procedure described in

"Steps | and J of Exanple 1, starting frid¥mthe conpound obtained in

the Step above. 10 CAD/ M5/ M5 spectrum of [ MtHr = 218 in accordance

wWth t HEheepﬁpdmtteisl pﬂﬁﬁettbnl sBick)$AMletrolelin ether / ethyl acetate : gradient of 9/1 to 2/8) to
1-1(4- Am I 11 2- rcaptoc cl opent anecar boxylie acid
trlfludWﬁgégE %B &E EméP Aaieerdsisdher) Step A Benzy

1- (4- br or nonet hyCbenzyl r 2- oxo- cycl opent anecar boxyl at e The expected
product is obtained in accordance with the procedure described in

Step ASitp F:  Benzyl I-(4-{[benzyloxy)carbonyl]amino}butyl)-2-[ (methylsulphonyl)oxy-
Loxanpl ef hf,f aring efé{n?rg?e;} e S et L s smery <! &t eandl, 4

1- (4- br ororet hAbenzy11- 2- hydr oxy- cyclopent anecar boxylate (racemc

trans di astereoi soner) the expected product is obtained in accordance

W t 1§ thHl@pr:xm@thr prodegicisi dhsainech iStaegprianst with Erappdaeddre destiipdeth Biep F of

di aster aration o u her eby obtai ned, by
flash c nﬁﬁ?og%%ﬁﬁ%‘@ﬁl .PP%Qoagrqﬂ?Pﬁg 1ﬂﬁﬁk?ﬁ¢@ %f cycl ohexane /
et hyl aﬁ&tai giafgreattorRt isahe 904 10t @r&B/o85)utias. el uant. The trans

di astereo soner is the first in the order of elution. -32- Step

C 1-114- AninonethbeenzyI] 2- mer capt ocycl opent anecar boxylic acid

trlflu t at S cted pr oduct
i's g&%gg?lnfgg %%%ﬁV§}ﬁ(?ﬁ@ﬁ%gggggﬁggBéZ@%Ptg%g 'n Steps Cto
H of Exanple 7;y&bpmﬁmn@aﬂmmﬂhkhammempmumdﬂoh@ﬂmnedwvn the Step

above. 5 CAD/ M5/ M5 spectrum of [MAT]' = 266.1 in accordance with the

expected structure EXAMPLE 12:
2- M8r c abteocested ePPdRat-18 -aptapech i pecoyddnsp evithatlec BrasedyyE deseriied in Step G of

trif1uoreacat at &b fekl@fRhAT bHRARH $PIR Step above.

Step H:  1-(4-Aminobutyl)-2-mercaptocyclopentanecarboxylic acid trifluoroacetate (racemic

trans diastereoisomer)

The expected product is obtained in accordance with the procedure described in Steps I and J of

15 Example 1, starting from the compound obtained in the Step above.

Elemental microanalysis C H N S
Calculated % 43.5] 6.08 4.23 9.68
Found % 4391 624 | 422 | 9.59

EXAMPLE 8: 1-(4-Aminobutyl)-2-mercaptocyclopentanecarboxylic acid trifluoroacetate

(racemic cis diastereoisomer)

Step A:  Benzyl 1-(4-{[benzyloxy)carbonyl ]mhz’no Jbutyl)-2-[ (methylsulphonyl)oxy-

20 cyclopentanecarboxylate (racemic trans diastereoisomer)

The expected product is the other diastercoisomer obtained in Step F of Example 7 (trans

diastereoisomer).



" Step A: Benzyl

4-611- 1( benzyl oxy) car bony11- 2- hydr oxy- cycl opent yynet hyl ) - 1-

pi peri di necarboxyl ate (racem c cis diastereoi soner) toThe expected

“product is obtained in accordance wt h30he procedure described in

Steps A and B of Exanple 7, starting from benzyl

2- oxo- cycl opent anecar boxyl ate and bentyl 4-brononethyl1 _

o Q_@gﬁﬁf{ 2%Y)gq%@gbzing‘%é;%'Erfm}%'}o%‘ysctz%e%%n%E’ar bt 188 PREIcbdle! Becemic

44( 11( benzyl oxy)scaseayitdméer [ (et hyl sul phonyl ) oxy] cycl opentyl i met hyO-

1- 15pi peri di necarboxyl ate (racem c cis diastereoi sonmer) The expected

product is obtained in accordance with the procedure described in

i e 5eF lﬁs}{eeegﬁ@&m BroHuctSs 3btaiddd ih hOBrddiRe SRFPAL BEL BRI RELitk it BRpSER and 1

C 2- 1it0élﬁz<aplmt£— 1L, s{apiipefroui the dengporedivppimedch spedtepabear boxyl i ¢ aci d

trifluoroacetate (racemc trans di astereoi soner) 20The expected

product— @l i ccpr gancew t ey procedur e descri bed in
PG G e el b T, start | ng"

St eps start|ng frpmthel conpound obtained in
t he Stemahomed % - 33- El enent sl wiogr banzd ysigs®€ H N S Cal cul ated %

47. 05
Found % 43.56| 6.26 | 4.13 9.36

5 EXAMPLE 9: 1-(4-Aminobutyl)-2-mercaptocyclopentanecarboxylic acid trifluoroacetate

(cis diastereoisomer, enantiomer 1)

Step A: Benzyl 2-(acetylthio)-1-(4-{[benzyloxy)carbonyl]amino}butyl)-

cyclopentanecarboxylate (cis diastereoisomer, enantiomer 1)

The expected product is obtained in accordance with the procedure described in Steps G and H
10  of Example 1, starting from the compound obtained in Step A of Example 8.

Enantiomer 1 is the first in the order of elution.

Step B: 1-(4-Aminobutyl)-2-mercaptocyclopentanecarboxylic — acid trifluoroacetate  (cis

diastereoisomer, enantiomer 1)

The expected product is obtained in accordance with the procedure described in Steps I and J of

15 Example 1, starting from the compound obtained in the Step above.

CAD/MS/MS spectrum of [M+H]" = 218 in accordance with the expected structure.



6.2 3.92 8.97 Found % 47.12 6.52 4.03 7.6 EXAMPLE 13:

2- Mer capt o- 1- (pi peridin-4-yl met hyl ) -cycl opent anecar boxylic acid
trifluoroacetate (racemc cis diastereoi soner) Step A Benzyl

“4-ul -i (benzyl oxy) car bonyl / - 2- gnet hyl sul'%‘honypoxy/ cycl opentyl i nei hyl) -

1- piperidinecarboxy/the (racem c trans di astereoi soner) 5The

expect eBXpMBLEL 10: S1- (4+Amihhbuty@i—h—aie@cqﬁbéymmentﬂ]ieahﬂﬂﬁyhﬂ aGdapifliodbacetate
Exanple 12 (trans dj asci ereoi soner). Step

B: 2- Al er capt o- | - ( pi {S€r¢18 ﬁre&“ym?émwn}wew%pem anecar boxylic acid
trifluoroacetate (raceinic cis diavtereoi soner) The expected

product is obtained in accordance with the procedure described in

St eps Gep dand Bengdof Exanple 1, st%c(ctdetyghfaﬁdn64tgfzféenzp/}mﬁumboojdﬂmmeﬁbutyl)—

in the Step aboc\)//glopeErlztgige%aitbaéxymecfcz?s‘a 108t rgloigong:erHenNantzomer 2)

5  The expected product is the other enantiomer obtained in Step A of Example 9.

Step B:  1-(4-Aminobutyl)-2-mercaptocyclopentanecarboxylic — acid  trifluoroacetate  (cis

diastereoisomer, enantiomer 2)

The expected product is obtained in accordance with the procedure described in Steps I and J of
Example 1, starting from the compound obtained in the Step above.

10 CAD/MS/MS spectrum of [M+H]" = 218 in accordance with the expected structure

EXAMPLE 11: 1-[(4-Aminomethyl)benzyl]-2-mercaptocyclopentanecarboxylic acid

trifluoroacetate (racemic cis diastereoisomer)

Step A:  Benzyl 1-(4-bromomethyl)benzyl]-2-oxo-cyclopentanecarboxylate

The expected product is obtained in accordance with the procedure described in Step A of
15 Example 7, starting from  benzyl 2-oxo-cyclopentanecarboxylate and = 1,4-

dibromomethylbenzene.

Step B:  Benzyl 1-(4-bromomethyl)benzyl]-2-hydroxy-cyclopentanecarboxylate (racemic trans

diastereoisomer)

The expected product is obtained in accordance with the procedure described in Step E of

20  Example 1, followed by diastereoisomeric separation of the compound thereby obtained, by flash
chromatography on silica gel using a mixture of cyclohexane / ethyl acetate (gradient of 90/10 to
65/35) as eluant.

The trans diastereoisomer is the first in the order of elution.



'S Calculated %47.05 6.2 3.92 8.97 Found % 46.58 6.24 4.02 7.78
EXAMPLE 14: 1-(5-Am nopentyl)-2-nmercaptocycl opentanecar boxylic acid
trifluoroacetate (racem c trans di astereoi soner) Step A Benzyl

"1- (5- 1/ benzyl oxy) car bony17ani not hent y1y32- hydr oxy- cyclopent anecar boxy

| at e The expected product is obtained in accordance with the

pr ocedustep des cri-peeddminoBetps békzy - EmefcapbbExdopnearécardbaicidegl fifabroacetate
benzyl 2-oxo-cycl opent angcar boxyl a} e and 1, 5-di bronopent ane. - 34-

St epBenzyl racemic cis diastereoisomer _

1- (5- { Thenzyl oxy) car bonyl | am no} pentyl ) -2-[ (et hyl sul phonyl ) oxy-

cycl opent anecar boxyl ate (racem c cis diastereoi soner) The expected

pr oduct Theexpstizd peniuchis abtoredan eecondnke tihidh the pm(edagne ddﬁgbed hﬁSﬁe;bst to H of
Step F of anple |, starting fromithe conpound tained in the Step
abO\I?e. W@S?@“ﬁ?l&%ﬁ%ﬁé e§8ﬁ“€f)u’? O?tﬁ@eg&n@‘ﬁ SNARNE or der of

el uti on.

5 CAD/MS/MS spectrum of [M+H]" = 266.1 in accordance with the expected structure

EXAMPLE 12: 2-Mercapto-1(piperidin-4-ylmethyl)-cyclopentanecarboxylic acid

trifluoroacetate (racemic trans diastereoisomer)

Step A:  Benzyl 4-({1-[(benzyloxy)carbonyl]-2-hydroxy-cyclopentyl}methyl)-1-

piperidinecarboxylate (racemic cis diastereoisomer)

10 The expected product is obtained in accordance with the procedure described in Steps A and B
of Example 7, starting from benzyl 2-oxo-cyclopentanecarboxylate and benzyl 4-bromomethyl-
1-piperidinecarboxylate.

The cis diastereoisomer is the second in the order of elution.

Step B: Benzyl 4-({1-[(benzyloxy)carbonyl]-2-[(methylsulphonyl)oxy]cyclopentyl}methyl)-1-

15 piperidinecarboxylate (racemic cis diastereoisomer)

The expected product is obtained in accordance with the procedure described in Step F of

Example 1, starting from the compound obtained in the Step above.

Step C: 2-Mercapto-1-(piperidin-4-ylmethyl)-cyclopentanecarboxylic acid trifluoroacetate

(racemic trans diastereoisomer)

20 The expected product is obtained in accordance with the procedure described in Steps G, I and J

of Example 1, starting from the compound obtained in the Step above.



Step C. 1-(5-Am nopentyl)-2-nercaptocycl opent anecar boxyl c¢ acid
trifluoroacetate (racemc trans diastereoisomer) The expected product
is obtained in accordance with the procedure described in Steps G |
"and J of Exanple 1, starting fromthe c¢®npound obtained in the Step

above. 10 CAD/ M5/ M5 spectrumof [MtH | = 232.1 in accordance with the
expect gElsinehiat ti@odniANELE 15! H N S
1- (5- At ntyl)-2-percapt ocy¢l openfaneca hm(\/l c acid

trifludredatsd & (racenic 47854 &2 ef edP20 Te$)9 Step A: Benzyl

1- (5-flenz xy)carbonytirant o} ty=24tmethy| sul phonyl ) oxy-

cycl ope:litc éc/gr boxyl at e (r%% cgﬁyansé"(g?aﬂ réeo sonmer) 15The
expected product 1s the other diastereoi sonmer obtained in Step B of
Exanpl e 14 (trans di astereoi soner). Step

B: 1- ( 5-BXAMBBE{h30- bMﬁgpa&ptloﬁypmqlierft-ahwhﬂ)axyi!:pmtaue@rboxync acid
trillitoroacetate (r qﬁ] ? i aster.e SO r.% The expected
product is obtained" 05%‘??8 a&ﬁﬁl@ée%“‘tﬂs H'é AFYUBEPe described in
Steps G | and J 20 of Exanple 1, starting fromthe conpound obt ai ned

in the Step above. El enental m croanal y3| S CHN S Cal culated % 45. 21
6.42 4.%epA:  Benzyl 4-({1-[(benzyloxy)carbonyl]-2-[(methylsulphonyl)oxy]cyclopentyl}methyl)-1-

piperidinecarboxylate (racemic trans diastereoisomer)

5  The expected product is the other diastereoisomer obtained in Step B of Example 12 (trans

diastereoisomer).

Step B:  2-Mercapto-1-(piperidin-4-ylmethyl)-cyclopentanecarboxylic acid trifluoroacetate

(racemic cis diastereoisomer)

The expected product is obtained in accordance with the procedure described in Steps G, I and J

10 of Example 1, starting from the compound obtained in the Step above.

Elemental microanalysis C H N S
Calculated % 47.05] 6.2 3.92 8.97
Found % 46.58 | 6.24 | 4.02 | 7.78

EXAMPLE 14: 1-(5-Aminopentyl)-2-mercaptocyclopentanecarboxylic acid

trifluoroacetate (racemic trans diastereoisomer)
Step A: Benzyl 1-(5-{[benzyloxy)carbonyl Jamino}pentyl)-2-hydroxy-cyclopentanecarboxylate

The expected product is obtained in accordance with the procedure described in Steps A to E of

15 Example 7, starting from benzyl 2-oxo-cyclopentanecarboxylate and 1,5-dibromopentane.



9.28 Found % 45.41 6.76 4.1 9.75 -35- EXAMPLE 16:

2- Mer capt o- 1- (2- pi peridi n-4-yl ethyl)-cycl opent anecar boxylic acid
trifluoroacetate (racemc cis diastereoi soner) Step A Benzyl 4-(2-{J

"~/ 7benzyl oxy, ) car honyl / - 2- hydr oxy- cycl ofent yi Jet hy- | - pi peri di ne-

carboxyl ate 5 The expected product is obtained in accordance with

t he prowredBr e daoi/bGed/benzHoepsarmoayifarinotpebn@rd| @nethylsilpiionyhaqgft r om
benzyl 2-oxo- cycl opent anecar box ate and benzyl 4-(2- bronoethyl)- |

- pi peri di necar BEXGPLYEreCHHgxy F’?i BAKIHS ¢18 ARSIEEEHIY™arS the first in the
order of eI uti on St ep B: Benzyl

4-(2-1% 0 c y y
1)-1- 1 p| p é‘}%ﬁ olgnglﬁecfrng%g%%?%&'? ﬁgﬁlgqu%? s%ég'?réoélieggrﬁ% n}I'ﬁ{eeB F of
expect e]ﬂxm;ﬂd m,csttantlsg Giotraihe edmpnumm‘lﬂmdech trethwiStdp dbbee.pr ocedur e

descrl bﬁ? i.n Step F of Exg , Star 9 from the conmpound obt ai ned
in the ee(ﬁs glggg@msg{ngblst esecon n the or ero elution.

C. 2- Mer capt 0- 1- (2- pi perictin-4-ylethyl)-cycl opentanecarboxylic acid
tryhtoroacetate (racem c cis diastereoisoner) [5The expected product

i s obt aitaed: i n la@edmimapeogyMtherchptogrobgredimecatésolic el frifuStoapaald, (rdcemic
and J of Exanple 1, startin romthe conpound obtained in the Step
above. CAD/ Mo/ KEE"S HLEter e 5’?”{ MH|t = 258 in accordance with the
expected structure

The expected product is obtained in accordance with the procedure described in Steps G, I and J

of Example 1, starting from the compound obtained in the Step above.
10 CAD/MS/MS spectrum of [M+H]" = 232.1 in accordance with the expected structure

EXAMPLE 15: 1-(5-Aminopentyl)-2-mercaptocyclopentanecarboxylic acid

trifluoroacetate (racemic cis diastereoisomer)

Step A: Benzyl 1-(5-{[benzyloxy)carbonyl Jamino}pentyl)-2-[ (methylsulphonyl)oxy-

cyclopentanecarboxylate (racemic trans diastereoisomer)

15  The expected product is the other diastercoisomer obtained in Step B of Example 14 (trans

diastercoisomer).

Step B: 1-(5-Aminopentyl)-2-mercaptocyclopentanecarboxylic acid trifluoroacetate (racemic

cis diastereoisomer)

The expected product is obtained in accordance with the procedure described in Steps G, I and J

20  of Example 1, starting from the compound obtained in the Step above.

Elemental microanalysis C H N S
Calculated % 4521 | 642 4.06 9.28
Found % 4541 | 6.76 4.1 9.75




EXAVMPLE 17: 2-Mercapto-1-(pyridin-3-ylnmethyfl-cycl opentanecarboxylic
acid trifluoroacetate (racemc cis diastereoisoner) 20 Step A: Benzyl
2-0x0-1-(3-pyridyl methyl)cycl opent anecar boxylate In a 1-litre

t hr ee- necked flask provided with magnetix stirring and a condenser,
under an inert nitrogen atnosphere, potassium hydride 32 % (25 g; 200
mmoles; 1.1 eq.) is suspended in -36- anhydrous TIIF (200 m.) The

reactio i e s oled to -78C and then benzyl 2- . .
oxocycl E@gﬁm b%%r&‘l‘lé“’(13’@'Plpﬁf"dl%ﬂ'yrl?fhﬂ)'é%[f%l’%n*éﬂﬁ%bﬂﬂﬂffvﬁ%
whi | st keeping the ¢aiReLAlWE BREAN eiZﬁﬁsteTQ&S(frgt@f)ti on mxture is

stirred for 1 hour at anbient tenperature. A so on of
3-(chl oronet hyl ) -pyridine base (38.7 g; 226 moles; 1.24 eq.) in 100

mL  of anhydrous - THE },s,added to the clear, yellow solytion. The
oot i MRl e eSO o e g Slor gty e it e
to anbient tenpermidyigs the reaction mxture is evaporated to dryness
and taken up in 80 nL of water and 500 nL of ethyl acetate. The
aqueous phase is extracted three times with 50 nL of ethyl acetate.

The conbi n r gani hases are washed w t at ur at ed ,sodi,um. ch] ori,de
o i Do Eefle AR ficR ARG & SR ot W (PE R EURE aRRrLETy S Seghiia B
productofl SExputpld | 8d seartisg | fied IRhzySiNgcAcydlogedia@e@iboxylate and benzyl 4-(2-

di chl oronet hane/ et hangl (gradient of 98/2 to 95/5) as eluant to yield
the expemegthgboldpiperidine¢areoXyéiten of a yel low oil . Step B: Benzyl

2- hydr 01%‘t]ér&%ﬁz%%Ye&é&Xcﬁ@ti?&%%ﬁthgﬁ%ﬁ%g%g@‘e?@%at e (racemc trans

di ast er eol soner e expecte tai ned in accordance
with the procedure described in Step h of 15Exanple 1. The product is

purified on siljca.gel., usjng m xtyre of di chl or onet hane/ et hyl
acet at ég%agadi é?ﬁzyé%-@ﬁg-ft(ge@?@Wa%r%émz-@fl?whwwé0%@%@5@@@@@1}efﬁyl)-1 -
proguct in the jgy;mi,gbfcaﬁ,og%%%&&%c Fé%ﬂéspdizz_ﬂ%ebfs@%r)d' ast er eoi soner is

the second in the order of” el ution.
C. 2- 44er capt o- 1- (pyri di n- 3-yl owt hyp- cycl opent anecar boxyl i ¢ aci d

trifluoracgiicd FBIHACEBRaikbP irgia@éotrﬁirﬁei@i@lmﬁé gﬁ@%@u@x&%&% in Step F of

product is obtained in accordance with the procedure described in
St eps Hixamped, Yarahg Bxantbk somposidehtaingd frrtberStdpeaboserpound obt ai ned i n
the Step above. El enental m croanal ysis

Step C: 2-Mercapto-1-(2-piperidin-4-ylethyl)-cyclopentanecarboxylic acid trifluoroacetate

(racemic cis diastereoisomer)

15 The expected product is obtained in accordance with the procedure described in Steps G, I and J

of Example 1, starting from the compound obtained in the Step above.
CAD/MS/MS spectrum of [M+H]" = 258 in accordance with the expected structure

EXAMPLE 17: 2-Mercapto-1-(pyridin-3-ylmethyl)-cyclopentanecarboxylic acid

trifluoroacetate (racemic cis diastereoisomer)

20  Step A: Benzyl 2-oxo-1-(3-pyridylmethyl)cyclopentanecarboxylate

In a 1-litre three-necked flask provided with magnetic stirring and a condenser, under an inert

nitrogen atmosphere, potassium hydride 32 % (25 g; 200 mmoles; 1.1 eq.) is suspended in



CHNS Calculated h 47.86 4.59 3.99 9.13 Found % 45.85 4.93 3.85

7.26 CAD/ M5/ M5 spectrum of [ MtH1+= 238.1 in accordance with the
expected structure -37- EXAMPLE 18: ‘

‘2- Mer capt o- 1- ( 2- pyri di n- 2-yl et hyO- cycl O%J(ént anecar boxylic acid
trifluoroacetate (ratemic cis diastereoisoner) Step A Benzyl

2- ox0- laflg<dpyusi dHd- 2200 eihyThy obaptient ameouar oxybdlad eto -78°C and then benzyl 2-

oxocyclopentanecarboxylate (39.7 g; 182 mmoles) is added dropwise whilst keeping the
temperature below -78°C. The reaction mixture is stirred for 1 hour at ambient temperature. A
solution of 3-(chloromethyl)-pyridine base (38.7 g; 226 mmoles; 1.24 eq.) in 100 mL of

5  anhydrous THF is added to the clear yellow solution. The reaction mixture is stirred at reflux for
12 hours. After coming back to ambient temperature, the reaction mixture is evaporated to
dryness and taken up in 80 mL of water and 500 mL of ethyl acetate. The aqueous phase is
extracted three times with 50 mL of ethyl acetate. The combined organic phases are washed with
saturated sodium chloride solution and then dried over MgSOy, filtered and concentrated.

10 The product is purified on silica gel using a mixture of dichloromethane/ethanol (gradient of

98/2 to 95/5) as eluant to yield the expected product in the form of a yellow oil.

Step B:  Benzyl 2-hydroxy-1-(3-pyridylmethyl)cyclopentanecarboxylate (racemic trans

diastereoisomer)

The expected product is obtained in accordance with the procedure described in Step E of
15 Example 1.
The product is purified on silica gel using a mixture of dichloromethane/ethyl acetate (gradient

of 7/3 to 5/5) as eluant to yield the expected product in the form of a colourless oil.

The trans diastereoisomer is the second in the order of elution.

Step C:  2-Mercapto-1-(pyridin-3-ylmethyl)-cyclopentanecarboxylic acid trifluoroacetate

20 (racemic cis diastereoisomer)

The expected product is obtained in accordance with the procedure described in Steps F, G, I and

J of Example 1, starting from the compound obtained in the Step above.

Elemental microanalysis C H N S
Calculated % 47.86 | 4.59 3.99 9.13
Found % 45.85 | 4.93 3.85 7.26

CAD/MS/MS spectrum of [M+H]"= 238.1 in accordance with the expected structure



The exp
describ
2-0Xx0-cC
nmet hane
2- hydro
trans d
with th
di aster
C. 2- Mer

trtfluoroacetate (racemc cis

pr oduct

ected product is obtained in accordance with the procedure

ed in Step A of 5Exanple 17, starting from benzyl

ycl opent anecar boxyl at e and 2-pyri di n-2-yl et hanyl

sul phonate. Step B: Benzyl -37- _
xy-1-(2-pyridin-2-ylethyl kycl opent anecar boxyl ate (racemc

i ast ereoi soner) The expected product is obtained in accordance

i bed. in St f anple 17. The_ trans
EXPLORISNIE PRI icanfintd o tD- G liah B arn Gecaspep ie neld
capt o- 1- (2- pisidlradeniteqHithnic €4 ChARGALRBRA DOXY! | ¢ aci d
i ast er eoi sonet) The expected

is obtained in accordance with the procedure described in
arting fromth onpound

Steps F N J o amle 1, .s C
obtgine . A'theé%%égk%‘ﬁgé§%¥ﬁ§%§%¥%ﬂw ?%%%5%5W§§W§0@5@FN S
Cal cul ated % 49.31 4.97 3.83 8.78 Found %

10

15

The expected product is obtained in accordance with the procedure described in Step A of
Example 17, starting from benzyl 2-oxo-cyclopentanecarboxylate and 2-pyridin-2-ylethanyl

methanesulphonate.

Step B: Benzyl 2-hydroxy-1-(2-pyridin-2-ylethyl)cyclopentanecarboxylate (racemic trans

diastereoisomer)

The expected product is obtained in accordance with the procedure described in Step B of
Example 77.

The trans diastereoisomer is the second in the order of elution.

Step C: 2-Mercapto-1-(2-pyridin-2-ylethyl)-cyclopentanecarboxylic acid trifluoroacetate

(racemic cis diastereoisomer)

The expected product is obtained in accordance with the procedure described in Steps F, G, I and

J of Example 1, starting from the compound obtained in the Step above.

Elemental microanalysis C H N S
Calculated % 4931 | 497 | 3.83 | 8.78
Found % 45.54 | 5.11 3.48 | 7.56

CAD/MS/MS spectrum of [M+H] = 252.1 in accordance with the expected structure



45.54 5.11 3.48 7.56 CAD/ M5/ M5 spectrum of [Mt1l]= 252.1 in
accordance wth the expected structure -38- EXAMPLE 19:

14(6- Am nopyri di n- 3-yl net hyOI - 2- mer capt ocyclopent anecar boxyli ¢ aci d
‘trifluoroacetate (racenic cis di astereoigsomar) Step Artert-Butyl

2- oxo- cycl opent aneear hoxyl ate 1) Di-tert-butyl adipate: 5Adi poyl

chl ori dEXAZBLE 19: B| (64Amimmy)~idi1$-3gdmediyl)jmmﬂamtomlmhfmbarboxyhc acid
tenperature, into a | ution of tert butanol L; 34.4 noles - 10
eq.) and pyridine (tﬁéﬁmﬁﬂaceiﬁeé@cﬁ’ﬁ'i“‘egs ?Sgﬁeﬁls‘?‘ﬂe@ L of anhydrous
toluene. The reaction mxture is heated at 70C, with stirring,
overnight. After cooling, the precipitate of pyridiniumchloride is
filtereStemlf arertdBunddeonaiahloperiarsmerbomhkea ol uene phase i s washed
with IN hydrochloric acid solution (4 x 500 nlL), 10 % sodi um 10
carbonate solution (1 x 500 m.), water (1 x 500 nL) and then with

sat ur at pdiseflivutyichipatd: de sol ution (1 x 500 mL). The organic phase is
dried, filtered and then evaporated. The crude oil obtained is

puri fied by fractional distillation under reduced pressure (100C/ 2

1Q. 2 ] . 2 t - -. l. .
By L ———
di - t er tsobhuiopl ofaelt-patagolaB 27 BAetmoRk —alrﬂfﬂqe)natndt;@fﬁiﬁﬁfeé('gw ;110130 ndoles — 3 eq.)

suspensi Q (108. 54 of 60 % subst.ance. 71 noles - 2.15 eq
‘n 110 gﬁﬁ’ylﬁi‘%ﬁéo lugtes dHereartien Fesei s he'«}w%tdroecq with stiriag. @femlght)

reflux. oAt éﬁﬁh%vtﬁg??é@ﬂcé&e E/gyd'&ﬁllrlll‘dg‘logﬂ% : n{le g'of]iﬁeg nitf]) Wby binddl Betoluene The

(324.6 g; 1.26 SSO rous to uene 'S
pour ed uohledq: qbaskes €, vwalilddsWitmothhbrdrbai@orﬁdmcidvmmlﬂomm of 56@snl), 10 % sodium

ApperOXi car to%atdeusro &tio%n(lo)]; 568 dgvia%eir%?:x SQ)OOhI% Ssa'nd then with saturated sodium chloride
solution (1 x 500 mL).
The organic phase is dried, filtered and then evaporated.
The crude oil obtained is purified by fractional distillation under reduced pressure (100°C / 2 x

107 mmHg).
15 2)tert-Butyl 2-oxo-cyclopentanecarboxylate

tert-Butanol (5.66 mL; 0.06 mole — 0.05 eq.) and also 14 g of di-tert-butyl adipate are poured, at

ambient temperature, into a suspension of NaH (108.54 g of 60 % substance; 2.71 moles —

2.15eq.) in 1.1 L of anhydrous toluene. The reaction mixture is heated at reflux. At that

temperature, a solution of di-tert-butyl adipate (324.6 g; 1.26 moles) dissolved in 500 mL of
20  anhydrous toluene is poured in dropwise, whilst controlling the evolution of gas.

Approximate duration of the addition: 3 hours.

Note: substantial clumping of the reaction mixture will be observed in the course of adding the

di-tert-butyl adipate but this will develop towards a suspension.

Once the addition is complete, the reaction mixture is held at reflux for 5 hours.
25 After cooling, the reaction mixture is hydrolysed, at 0°C, using 10 % acetic acid solution (1 L).

The organic phase is separated off, and the aqueous phase is extracted with toluene (300 ml).



Not e: substantial clunping of the reaction mxture will be observed

in the course of adding the di-tert-butyl adipate but this wll

devel op towards a suspension. Once the addition is conplete, the
‘reaction mixture is held at reflux for-3-hours. 25After cooling, the
reaction mxture is hydrolysed, at 0C, using 10 % acetic acid

sol ut i ofihg torhpined heluong phases phasashsl sehawace® of 800 atly abbeahanwebusaturated
phase is extr .ed %ﬁth | uepne (300 m). -39- The conbi ned tol uene
phases %Wémmégﬁe e 5'tpomE08ml2 x 300 M) and then with saturated

sodi um j ' : (o] ' j ped over
sodiun1§%%%%g?g?ﬁ%%ﬁ%g?ﬂ%&§%3m¥%%SUIvggbﬁg?gg%n@ﬁééﬁga§¥%ﬁge oil is

puri f i ebhdyordngacvil osalpudfied iyl dtactonalindistillateduaaderpreassed eréssare7@3-70°C /

51 X 101 ep B:tert-Butyl
14(§-I%fé#ﬁ?gg%ggbcarbonyOaninoI-3-pyricIy1}nethy0-2-
oxocycl opent anecar boxyl at e The expected product is obtained in

accordapnce, wth t ro re described in Step A of Ex le 17,

starti ngs on1{@?Qgﬁﬁgﬁﬁgggﬁ%éwﬁyﬁyﬁ‘@H@&ﬁ@@gﬁﬁ8y%%éﬁﬁﬁgﬂ821ert-butyI

[ 5- 10(chl or onigbb¥ldeNiuheidsiawd carbamate. Step Ctert-Butyl
1-6(6-1(teri-butoxycarbonyBam nol-3-pyridyl}nethyl)-2-hydroxy-

cycl opent anecar boxyl ate The expected product is obtained in

accordapce w th.the.procedure described in .St B of . Exanpl 7.

5the. prsatiield W R BRCogEh et B Rolars Fhered n step 4 ot
di chl orpxmiiane? etdaaiind fromade@bltydf 292yt RpORbRcaitdxyia! tnlihert-butyl [5-

expected product in the foimof a colourless oil. The trans
di ak¥t er@biosvpehyhryridie2gdlcargmale- t he order of elution. Step
D:tert-Butyl

14(6- Mert - but oxycar bonyOam nal - 3- pyri dyl ) net hyl ) - 2- 1( et hyl -

sul phon$éy 6xy| roy-Buop énl fgeabboxydabanluatri SpiridBnethyl)-2-hydroxy-
di astereoi soner) 20 The expected product is obtained in accordance
with the proce&ﬂﬂ@nﬂﬁgﬁ??%@ﬁﬂﬁﬁ Step F of Exanple 1, starting from
t he conpound obtained in the Step above.

The expected product is obtained in accordance with the procedure described in Step B of
Example 17.

15 The product is purified on silica gel using a mixture of dichloromethane/ethanol (gradient of
98/2 to 95/5) to yield the expected product in the form of a colourless oil.

The trans diastereoisomer is the second in the order of elution.

Step D:  tert-Butyl 1-({6-[(tert-butoxycarbonyl)amino |-3-pyridyl}methyl)-2-[ (methyl-

sulphonyl)oxy]-cyclopentanecarboxylate (racemic trans diastereoisomer)

20  The expected product is obtained in accordance with the procedure described in Step F of

Example 1, starting from the compound obtained in the Step above.

Step E:  1-[(6-Aminopyridin-3-ylmethyl) |-2-(acetylthio)-cyclopentanecarboxylic acid

(racemic cis diastereoisomer)

The expected product is obtained in accordance with the procedure described in Step G of

25  Example 1, starting from the compound obtained in the Step above.



Step

E: 1- 1( 6- Am nopyri di n- 3-yl met hy01- 2- (acet y1t hi 0) - cycl opent anecar boxyl i
c acid (racemc cis diastereoisoner) -40- Step
"F:11(6-Aninopyridin-3-y|nethyliI-2-rner%%ptocyclopentanecarboxylic
acid trifluoroacetate (racem c cis diastereoi soner) Denrotection of
the acid and am ne functions: To a solution of the conpound obtai ned

in the ep. abo (2.40 g, ,4..7 ) in 20 of 5 anhydrous,
oecls S is?{g(_é- WJ%W?@?M@%QE%%WW@% AN acid
HCL/ di oxane z&?hzém&@mé@@aénmcisd%}er@oi%mws; 30 eq.). The reaction
mxture is left at anbient tenperature, with stirring, until the two

(am ne and acid) functions have been deprotected (checked by LC M5

--- appfoxi .e duratian: .overnight) and the solvents are then

evapor a Opalgn the apid dnd ot fidus iol: 10 The evaporation product
is taken up in 4M aqueous HO solution and is then heated at 45C
overnight. The reaction mxture is diluted with water and then

| yophi | T8 @gsolensnidhe eempaursiebteined in hephtasEbo e 2/} gigh- 32 mmeles)enc¥0 mL of

wat ef / J, £ Ml . .. The fraction nt gi\ni .he .
ot | SR NI M) R el Sk BB SAPL A0 onsion
253. 1 i (35&c adr; dai e mmdles; t3ee@)x Pt edcsdr udkture isl BEXAMRhEeROten{pbildure, with
2S, PR, T9)-2,2!-Di suIEhanedi Ibis%l-gs-aninoprogél)cyclo ent ane-

car boxyfirEn&m th HyrikeouRe aRd aedATustions bvedieer Kgpio fecked by lfed1S -

in St eD%})Lr&Iimgﬁadmétﬁ)nl ot @nitft)nd ﬁleﬁsﬁl%![ Eg? Qheh%lvg’pd?gtlsd fr, | N sodi um

hydr oxi de 1s heated at 65C overnig cooling, the reaction
m xture is neutralised with 3 nmL of IN hydrochloric acid solution.

20The product .i s %riti.d on BIOGEL P2 using a m xture of
mater/g@@¥8§$9$¥9§L%§#%§ as eluant. The fractions containing the
expected product are |lyophilised. EXAWMPLE 21: (112,

2S) - 143- (I I'i met hyl am no) propyl1- 2- ner capt ocycl opent anecar boxylic acid

trifo uoT]@m@‘@pgfaélogtmpdwi iz( taRen 2 inpPR aqueous HCI solution and is then heated at 45°C
2'5) -2, &e‘r@%ti?tgjrﬁg%%@t%r}’ nledleds (3aCd WIRLIML AL A9 BESRKLICYc! opent anec

ar boxylic

The product is purified on BIOGEL P2 using a mixture of water/acetonitrile (1/1) as eluant. The

fractions containing the expected product are lyophilised.
CAD/MS/MS spectrum of [M+H]" = 253.1 in accordance with the expected structure

15 EXAMPLE 20: (IR, 2S, 1'R, 2'S)-2,2'-Disulphanediylbis[1-(3-aminopropyl)cyclopentane-

carboxylic acid] dihydrochloride

A solution of the compound described in Step J of Example 1 (0.44 g; 1.39 mmoles) in 3 mL of
IN sodium hydroxide is heated at 65°C overnight. After cooling, the reaction mixture is
neutralised with 3 mL of 1N hydrochloric acid solution.

20 The product is purified on BIOGEL P2 using a mixture of water/acetonitrile (1/1) as eluant. The

fractions containing the expected product are lyophilised.



To a solution of the conmpound obtained in Exanple 20 (0.57 g; 0.70
mmole) in 4.5 nL of formc acid there is added dropw se, at anbi ent
tenperature, 0 2 nL of 37 % aqueous formal dehyde sol ution. The
reaction mixture is heated at reflux, With stirring, for one hour.
After cooling, the reaction mxture is diluted with 10 nt. of water
and t hdilemhetabmlicreatabysar e| evapor at Hd on: Whe |pr ofuct| i £lused wit hout
puri fi datl¢udated Po t he next SHep8 t O73Bep 5.87 13.43 14.85
B: 2) - 1-Fb3nd B% net hyl am nd 1] - capiygcylcl tla rboxylic
aci 21 tif h?nr na_hp%/at e Tn) pﬁgg |n]‘ i (gl-rélggﬁf t E?%‘erp@% ng?;\s%n(:d iyn t he
Step above in 35 nit, of a mxture of water/TIIF (1/1), there are
added dropw se, at anbient tenperature, 2 niL of tributyl phosphine.

The r eagKIANMIPIGEX 14T QlR?ZWﬁ{?—@)ﬂﬁetﬁ?ﬁmi%}ﬂ?oﬁlﬁJlflh@&aﬁﬂilégglﬂlrhg_ﬁ%?ecarboxylic
(0]

-

After cooling, the reaction mxture is diluted 15 wt

wat er and the aqueowsibtrifleoroscataten washed with ether (3 x 25 nl).

The aqueous phase is evaporated. The crude product is purified by
preparative HPLC on a Kronmasil colum (1 kg - 600nunt60Orm - 70nil/ m n)

usi ng aSrap Xt W 25F 1'\Rap 8y-Laceiamphareligltis/i fb yaimnapdimopebyi)cyclopentane-
(85/15/0.1) as bil e phase. 20The fractions containing the expected
product are Iyﬁgﬁ?ﬁ¥§é@’ D) M5/ M5B spectrumof [MHI]* = 232.1 in
accordance with the expected structure -42- EXAMPLE 22:

1-13-(Met hyl am no) propy11- 2- mer capt ocyclopent anecar boxyl i c acid

t ri f3 uofoaselitive of thacempouwd shtdinad ireFeonsio a8 ().5Biged. 7AnBacizyin 4.5 mL of formic

210 et o S PO S Sy e )y onepl neear SOIBLE v

accor dagf@ioM tie tORBA AGRAW B KIaRAHt P&t Ryitht §R8ndd foPoR0Holr. Affter cooling, the
Exanpl e 17, starting from benzyl 2-oxo-cycl opentanecarboxyl ate and 3-

[ Rbenzyieastippcabtiengyib fdilaedt wiDa finmlo Jof megpsr] andethiia tiess sl phatdnaeecvaiidreted off. The
trans dhgat§reo%§ol %u{51§ e..second iq:the order of elution.

Step B PRYHT MRy T HIhBY HIGROT 1 BC BSF SR ocycl opent anecar boxyl i ¢

acid trilluoroaceiate to(racem c cis diastereoi soner) The expected
product is _obtained in accordance with the procedure described in

St elfs @ler Bafdt. 2561 -[BxEMpriéyeming BropyH -retiaptdseclepsmpeiendr botseléd avéd in

&thSEﬁg 2282§?i OsfggégfrzpectruE;zLPLgHgg:: 218.1 in accordance

2- Mercapto- 1- (azeti di n-3-yl met hyl ) -cycl opent anecar boxylic acid

15trif lﬂ? 5%0 %%E)r? to tlger (?o%?prgu%d %ib?air(ljeidaigttﬁ'\g E?eipsa gser %n 35 mL of a mixture of water/THF
(1/1), there are added dropwise, at ambient temperature, 2 mL of tributylphosphine. The reaction
mixture 1s heated at 50°C, with stirring, overnight. After cooling, the reaction mixture is diluted

15 with 100 mL of water and the aqueous phase is then washed with ether (3 x 25 mL). The

aqueous phase is evaporated.
The crude product is purified by preparative HPLC on a Kromasil column (1 kg - 600mmx60mm
— 70ml/min) using a mixture of watet/acetonitrile/trifluoroacetic acid (85/15/0.1) as mobile
phase.

20  The fractions containing the expected product are lyophilised.

CAD/MS/MS spectrum of [M+H]" = 232.1 in accordance with the expected structure



Step A Benzyl 3-({1-(te

but yl oxycar bonyl) - 2- hydr oxy- cycl opent y} met hyO- 1- azeti di ne-

_carboxyl ate The expected product is obtained in accordance with the
procedure described in Steps A and B of 2Exarrpl e 7, starting from
benzyl 2-oxo-cycl opentanecarboxylate and tert-butyl 203-

{ ( met hyEXWMBBEZ0 x Vi- BetVisthy jaazion) pho pel] 2-war daptetyelop &b ap e BirBexylid acid
3-((1-(tert-butyl oxycarbonyl)-2-1(nelhyl sul phonyl) oxyl cycl opentyl } net
hyl)-1- azeti di necartﬁlg{wr%f%gga(t? g@éﬂf‘lf’ %? a'r??%ﬂ?“é féoi somer) -43-
The product is purified on silica gel using a m xture of

di chl oronet hane/ et hyl acetate (gradient of 9/1 to 8/2) as elutnt to
yi el d tHerdxpedtesay!gridthattIsuphond) dai-in (dipyeddoled edepavidnecamextiaians
di ast er eoi sonerr'csemti{@, sse(%oggrei n t@i‘% order of elution. Step

C. 2- Al ercapt o- 1-2( azeti ﬁ’?n-g-yl ﬁ@f)ﬁly ) -cyclopent anecar boxylic acid
S5trifluoroacetate (racemc cis diastereoi soner) The expected product
is obtained in accordance with the procedure described in Step F of

Exanpl e 'hoexpseigd irodjict sothtained boisseidanceontiaitirerroredurs dessribps wbiops A, B and

CAD/ 5/ e of f M+1- 1.1 +- N ccorda L.Eh. the ecte
struct u@}f’ %ﬂomggﬁé\%g_eod %ALQ%%BY %@EXB\%EE ?'4‘5’9’(%???%‘%‘8%032?0"%% a A8 3-
Puri fi ed(beondoxylcabdny] Kmetiy))ainsndpiopylahettiatsgsulptichsng

t hr ombi n-t hr onporrodul i n conpl ex in the presence of cal cium chloride.
After i %tﬁ%ﬁsir@@gmfr%@s‘%erﬁ? Hf?ts@%onéitmmrd?%gelhé%i on i s stopped by
adding the irreversible thrombin inhibitor PPACK (TAFT Activity Kit,
Aneri can Di agnostica). The conpound under test is added to the

(3. 2nM)SEABTa 5o¥-(Metmlaarido)prapylyal-edrdaprocsclnpansties arsttox o 20&triffuoroacetate
chrﬂ)rmgeni c TAFTa substrate is added and then incubated for 30

m nUtes at 37C/“FHBC ENAMETFE¥84¢tion is stopped by adding sul phuric
acid (TAFT Activity Kit, Anerican D agnostica). The optical density

(OD) orthe solution js asur.ed at .490 riimwith the aid.of .a

spect r op eoefxé)ﬁ%t?‘g lprcicéﬁeelé p%%%, IRy i PLsedurpes@bed dp Gepg(C.4 and J
vel | costiafiphg 1 thetin@agrNths c¥inbbaid otidiBedthfle B&peUbld act ed from each

of the OD val ues neasured. The percentage 20i nhi Bi tion of TAFla at a

gi ven ceADMSMBispectam phiMEdhpoudl unateprdeeest witl theexpediehsidicts ng
the followng Fornmula: % inhibition = 100 - [(OD of conpound Xx
100)/ OD of carrier]

EXAMPLE 23: 2-Mercapto-1-(azetidin-3-ylmethyl)-cyclopentanecarboxylic acid

15 trifluoroacetate (racemic cis diastereoisomer)

Step A: Benzyl 3-({1-(tert-butyloxycarbonyl)-2-hydroxy-cyclopentyl}methyl)-1-azetidine-

carboxylate

The expected product is obtained in accordance with the procedure described in Steps A and B
of Example 7, starting from benzyl 2-oxo-cyclopentanecarboxylate and tert-butyl

20 3-{[(methylsulphonyl)oxy]methyl}azetidine-1-carbamate.

Step B: Benzyl 3-({1-(tert-butyloxycarbonyl)-2-[(methylsulphonyl)oxy]cyclopentyl}methyl)-1 -

azetidinecarboxylate (racemic trans diastereoisomer)

The expected product is obtained in accordance with the procedure described in Step D of

Example 19, starting from the compound obtained in the Step above.



- 44-

i ncreasi ng concentrations of the conpound under test using

non-|inear regression according to a signoidal four-paraneter

~equation (effect-dose). The 1 C50 val ues, obtained with representative
conpounds of the invention are recorded?d n nMin the Table bel ow
Compound 1C50 (nM Exanple 1 6.7 0.6 Exanple 2 22+ 6 Exanple 3 7.4

1. 1 Exahipi produdtdis putiiedrph eilBa ¥EBusifd abwiaxtpt ef d-h8tomitafiahpl etk (Bddient

22 Exang)fl 1 %008/%§ gs e::h]jan% ?0 yield the expected product in the form of a colourless oil.

10

15

20

The trans diastereoisomer is the second in the order of elution.

Step C: 2-Mercapto-1-(azetidin-3-ylmethyl)-cyclopentanecarboxylic acid

trifluoroacetate (racemic cis diastereoisomer)

The expected product is obtained in accordance with the procedure described in Step F of

Example 19, starting from the compound obtained in the Step above.
CAD/MS/MS spectrum of [M+H]" = 216.1 in accordance with the expected structure
PHARMACOLOGICAL STUDY

EXAMPLE 24: Inhibition of TAFIa

Purified human TAFT (25 ng) is activated by adding thrombin-thrombomodulin complex in the
presence of calcium chloride. After incubating for 20 minutes at 20°C, the reaction is stopped by

adding the irreversible thrombin inhibitor PPACK (TAFI Activity Kit, American Diagnostica).

The compound under test is added to the (3.2nM) TAFIa solution and incubated for 5 minutes at
20°C. A chromogenic TAFIa substrate is added and then incubated for 30 minutes at 37°C. The
enzymatic reaction is stopped by adding sulphuric acid (TAFI Activity Kit, American
Diagnostica). The optical density (OD) of the solution is measured at 490 nm with the aid of a
spectrophotometer (Spectramax, Molecular Devices). The OD value of a well containing the
reagents without the TAFI is subtracted from each of the OD values measured. The percentage
inhibition of TAFIa at a given concentration of the compound under test is determined using the

following formula:

% inhibition = 100 — [(OD of compound x 100)/OD of carrier]

The concentration of compound of the invention which inhibits 50 % of the enzymatic activity of

TAFIa (ICsp) is calculated from the inhibition percentages of the OD values measured for



5 EXAMPLE 25: Pharmaceutical conmposition - tablet Formula for the
preparation of 1000 tablets each containing 10 ng of active

I ngredi ent: Conpound of one of Exanples Jto 2310 g Hydroxypropy 1

‘cellul ose 2 g Wieat starch 10 g 10Lact o¥e 100 g Magnesi um stearate3 g
Tal c3g EXAMPLE 26: Pharnaceutical conposition - tablet, in

associ alficensing cAnegatratensrofrbe perhpondrundbretepy wsre - bmeao’regtﬁs@@ntaabd»rdm to a

each co | f act ve | ou

Exanpl egs}%% g?ffdj AGVREFT S ﬁnéeﬁ%&%@pﬁ%i{?@eﬁ% (g’galﬁedg erﬁPresentatwe
starch a&ngound§5fthb@weaﬁed@& BedYBaN@SiM M fleaabRiiRbow:, Tal c3g EXAMPLE

27: Pharmaceutical conposition - tablet, in association with aspirin

5 Fornula for the preparation of 1000 tablets each containing 10 ny

of active ingredient:

Compound ICsp (nM)
Example 1 6.7+£0.6
Example 2 22+6
Example 3 74+1.1
Example 6 14£2
Example 8 178 £ 11
Example 10 81+£16
Example 13 184 + 22
Example 20 _ 186 26

5  EXAMPLE 25: Pharmaceutical composition - tablet

Formula for the preparation of 1000 tablets each containing 10 mg of active ingredient:

Compound of one of EXamples 110 23 .....civiiiioiiiiiceceeeeeeeeeeeeeeeee e, 10g
HydroxXypropyleellUlOSe.....c.couiiiieiieicieieteeeee ettt eev e e e 2¢
WREAL SEATC ... eeeeeee e ser e eeeeeoeeeee oo 10g
100 LACTOSE ..eiiiiiiieeeiee ettt e et es et et e e e e e e e e e e e e et e s eeeenenee s 100 g
MaEGNESIUM SEEATALE.........ouiieiietieteeeeeeie ettt ettt e st es e e et e e e e e esesees e 3g
TTALC ettt r s e es e 3g

EXAMPLE 26: Pharmaceutical composition — tablet, in association with warfarin

Formula for the preparation of 1000 tablets each containing 10 mg of active ingredient:

15 Compound of one of EXamples 110 23 ....ooviuiviuiiiiecececeeeeeeee e e, 10g
WAAITALIIN ..., 2¢
HydroXypropylCelIULOSE. ....cveuvrueeeeieiieieteeceeeteee ettt erens 2g

WHEAt STATCH. ........oviiiiiiiic ettt ettt 10g



Compound of one of Exanples 1 to 23 | 0 g Aspirinl00 g

Hydr oxypropyl cel lul ose 2 g Weat starch 10 g tolLactose 100 g _
.Magnesi um stearate3 g Tal c3 g EXAMPLE 28: Injectable solution, in
association with alteplase Fornula for the preparation of 10 m of
solution: 15 Conpound of one of Exanples | to 2320 ng Alteplascl0 ng
L- Argi anPFé‘BSSO--~'r-t-g--Pol-y-sor-ba-t-e---8@1~--n-g---Phosphor--i-Gu~ae~i--d---q-.--sz-p..--'-pH7 -------- 100 g
20041 o1 \faBhodhith SchlRNS10 M 246 GLAIMG 1. Compound of Tormula ()i,

EXAMPLE 27: Pharmaceutical composition — tablet, in association with aspirin

5  Formula for the preparation of 1000 tablets each containing 10 mg of active ingredient:

Compound of one of EXamples 110 23 .......oviiiiiiiieiceeeeeeeee et 10 g
ASDITIN. oo USSP 100 g
HydroXypropyleelIUIOSE. ....cvoueuiriciiieieceeeeeee ettt 2¢g
WHEAL STAICHL ...ttt anas 10 g
T0 LACTOSE coviiiiieee ettt ettt ettt sttt ettt es et et e e et et ene et ean e 100 g
MaAGNESTUIN SEEATALE. ...c..c.eieeeeceiiieetet ettt ettt ee e et eeeeae e e eeeeeneneesenenes 3g
TAIC e ettt ettt ettt en e 3g

EXAMPLE 28: Injectable solution, in association with alteplase

Formula for the preparation of 10 ml of solution:

15 Compound of one of EXamples 110 23 ...uoiiiiiiiieeeeieeieeeeeeeeee et 20 mg
ATLEPLASE ...ttt sttt ene 10 mg
LmATZININE. ...ttt ettt ettt ettt ee s et ene e 350 pg
POLYSOTDAe 80........ciiiuiiiieeieeeee et I mg
PhOSPROTIC ACIA ...ttt ettt e st ee e g.s.p. pH7

20 WaLer fOr INJECHIOMS. tovtevitietitieeecetee ettt e e e e e e e ee e e eeeere s e eeneans 10 ml



‘wherein: 5 R represents a hydrogen atom or a group of fornmula COR4
wherein 124 represents a linear or branched Cl-C6al kyl group or an

Laryl

group, or Rt represents a group of fornmula (A: R2-(CH2) CO2R3 -s

R2 represents a group of formula NR5R6 Wherei n R5 and R6, which are
the sane or different, 10each represent a hydrogen atomor a |inear
or branched Cl-C6al kyl group, or R2 represents a nitrogen-containing

het erocyclic group, an aryl group orgifgﬁﬁgroaryl group, R3

represents a hydrogen atomor a line

ranched C [-C6al kyl group,

m represents an integer between | and 6 inclusive, n represents 0, 1

or 2,

15its optical isomers, and also addition salts thereof with a

phar mackut feapeypdfdemrdnle: aci d. 2. Conpound of fornula (1)
according to claim1l, wherein Rl represents a hydrogen atom -47- 3.
Conpound of formula (I) aCC@%QKHggto eig¢per claim11l or claim 2,

B

wherein R2 represents an am o or

represents a hydrogen atom 5 5. CHepound of for

iyl 2gfoup. 4. Conpound of

a (1) according to

formula (1) according to any pre_of |i|im3 lto 3,DWnerein R3

any one of clainms 1 to 4, wherein
formula (1) according to any one of cla

N represents 3. 6. Conpound of
"m 1 to 5, wherein n

represents 1. 7. Conpound of foilma (la) according to claim1l: NR5R6
l%erelﬁ 3
) r )

wher ei nW

5

10

15

R3 R5 and R6 are as defined in claim1.

R, represents a hydrogen atom or a group of formula COR4 wherein R4 represents a linear or
branched C;-Cgalkyl group or an aryl group,

or R represents a group of formula (A):

R,-(CH,)_ . CO,R,

=3 (A),

R, represents a group of formula NRsRg wherein Rs and Rg, which are the same or different,
each represent a hydrogen atom or a linear or branched C;-Cgalkyl group, or R, represents a
nitrogen-containing heterocyclic group, an aryl group or a heteroaryl group,

R; represents a hydrogen atom or a linear or branched C;-Cgalkyl group,

m represents an integer between 1 and 6 inclusive,

n represents 0, 1 or 2,

its optical isomers, and also addition salts thereof with a pharmaceutically acceptable acid.

2. Compound of formula (I) according to claim 1, wherein R; represents a hydrogen atom.



10 8. Compound of formula (I) according to claiml, selected from

(1R, 28)-1-(3-am nopropyl)-2-nercaptocycl opent anecarboxylic acid, its
_optical isoners and addition salts theria]of with a pharmaceutically
acceptabl e acid, and (1R e

255-2-acetyl t hi o- 1- ( 3-am nopropyl) - cycl opent anecar boxylic acid, its

opti cal3-i paingdrf fagailei(bracsalding tohathedtlaitn tihoraclpia 2 mabengin Bakdpyesents an
accept abl e j 5. 9. Process for the synthesis of conpounds of

formul a (Ia)r‘ﬁgééggpé?dﬁggf%lpt:l aim1, starting fromthe conpound of

formula (11): -4x- wherein n represents 0, 1 or 2, and G represents

a protecting group for the carboxy function, which is reacted with a
conpourft dfomppund| of formylp: (Dxaqeerdysh te map ops pf rlaimgdeeel vhereiagreteprasents a
a hal ogen I%,hpggegrém@ntri flate, tosylate or nesylate group, m

represents - an integer between 1 and 6 inclusive, and R 2 represents a
group of fornula NIUSR16 wherein R5 and R 6, which may be the sane

or different, each represent a protecting group for the am no

functi ot SL FoIgHT Rt %ﬂaqqew% chpiga b 10 by Wheroinma srrEesAtSS-

a nitrogen-containing heterocyclic group optionally 10substituted by

a protecting group for the amno function, or R 12 represents an aryl

or het dr.odfogrhpgmdw formoily{Iphatotdieg tomyouedf ofaitho lilt@5(Whjrein n represents 1.
R12-(Cl12).C2G '

7. Compound of formula (Ia) according to claim 1:

NR,R,

CO,R

RI S (Ia)a

wherein n, Rj, R3 Rs and Rg are as defined in claim 1.
10 8. Compound of formula (I) according to claim 1, selected from:

- (IR, 25)-1-(3-aminopropyl)-2-mercaptocyclopentanecarboxylic acid, its optical
isomers and addition salts thereof with a pharmaceutically acceptable acid, and
- (IR, 28)-2-acetylthio-1-(3-aminopropyl)-cyclopentanecarboxylic acid, its optical

isomers and addition salts thereof with a pharmaceutically acceptable acid.

15 9. Process for the synthesis of compounds of formula (T) according to claim 1, starting from the

compound of formula (IT):



wherein R2. G mand n are as defined herei nbeforc, 15which is
subjected to a reducing agent for the oxo function, to yield a
_conpound of formula (V): -49- R 2-(CH2)J nCO20 HO wherein R 2, G m
and n are as defined hereinbefore, which is reacted with nesyl
chloride, tosyl chloride, triflic anhydride or a hal ogenati ng reagent
to yield the conpound of formula (W$,60W2- (CH2) C2G  wherein R 2, G
m and n are as defined herei nbefore] and X represents a nesyl at e,
tosylate or trillate group orOaj gen at om tugldiastereoisoners of
whi ch are separated when it is de d to obtain a conpound of
formula (1) in the formof a singhe _dhastereoi soner, tQCand which is
then reacted with a compound of formula (VMI1): MS-(CO)-R 1 (VIl),
wherein Mrepresents potassium sodiumor lithium and R i represents
an al kyl or_aryl group, to yield the conpound of formula (VIII):
-50- t hehagEn feprasers 8r | ah?.cind4F eepsespais athsete@ingahpumfor dhe culmodagion,
when it is desired to obtain a conpound of forrmula (1) in the foim of
a single enantioner,

which is reacted with a compound of formula (III):

X-(CHy)m-R> (11D,

5  wherein X represents a halogen atom or a triflate, tosylate or mesylate group,

m represents an integer between 1 and 6 inclusive,

and R represents a group of formula NR'sR's wherein R's and R's, which may be the same or

different, each represent a protecting group for the amino function or a linear or branched

Ci-Cealkyl group, or R'; represents a nitrogen-containing heterocyclic group optionally

10 substituted by a protecting group for the amino function, or R'; represents an aryl or heteroaryl

group,

to yield the compound of formula (IV):

R-(CH)__ CO,G

O Iv),

wherein R';, G, m and n are as defined hereinbefore,

15 which is subjected to a reducing agent for the oxo function,

to yield a compound of formula (V):



~the thiol, am no and carboxy functions of which are, where
applicable, deprotected to yield the conpound of fornmula (1), 5which,

when it

is desired to obtain an additiof, salt of the conpound of

foimula (1) with a pharmaceutically acCeptable acid, is reacted with
the corresponding acid. 10. Process for the preparation of conpounds
of formula (la) according tB,dl@lm,7, s€&Ging fromthe conpound of
formula (I11): CO2G 10wherein n repregents O, | or 2, and G

represents a protecting grouptfb
reacted with acrolein, in the pres
yield the conmpound of formula (IX)

ar boxy fung¢vion, which is
& of an asymmetric catalyst, to
a onfiguration (1R) or (iS): O

wherein n and G are as defined hereiﬁbefore, t he al dehyde function of
whi ch i gherethR'eds to ayd elage 4shiefinedrhaeindbefole,f ormul a (X): OH

10

15

| which is reacted with mesyl chloride, tosyl chloride, triflic anhydride or a halogenating reagent

to yield the compound of formula (VI):

R'-(CH,) _ CO,G

X (VD),

n
wherein R, G, m and n are as defined hercinbefore, and X represents a mesylate, tosylate or

triflate group or a halogen atom,

the diastereoisomers of which are separated when it is desired to obtain a compound of

formula (I) in the form of a single diastereoisomer,
and which is then reacted with a compound of formula (VII):
MS-(CO)-R'; (VID),
wherein M represents potassium, sodium or lithium, and R'; represents an alkyl or aryl group,
to yield the compound of formula (VIII):

R,-(CH,) _ CO,G

R',(CO)-S— (VII),

wherein R'{, R'2, G, m and n are as defined hereinbefore,



wherein n and G are as defined hereinbefore, which is reacted with

mesyl chloride, tosyl chloride, triflic anhydride or a hal ogenating
_reagent to yield the conpound of fornuug)(XI): X S5wherein n and G
are as defined hereinbefore, and X represents a hal ogen atomor a
triflatc, tosylate or nesylate group, the ketone function of which is

r educedhicnsntiomersphiwhichare senasdterdybyghiral cheonyategraphhehew ifpe dagiragito obtain a

formul : r.el , . as defined hereinbefore,

whi ch | %“(r‘?eggé% ggfom‘ﬁﬁa @%&ﬁ%g’ﬁﬁl&%ﬂ% %’r%uﬁ%glg’(“ﬁﬁ 1): -52- NFIR'5R'6
(X111) , theigbEiamifd andogtb&Kbfidatbns &Pweise ate, aviRFOLRIChIG, @pssticttdto VidRI the
am no function qr. a linear or branched G -C6al kyl group, to yield the
conpourﬁ?nﬁﬁoufl‘épgfﬂﬂn&la((ﬂa V): NR'5R'6

5  which, when it is desired to obtain an addition salt of the compound of formula (I) with a

pharmaceutically acceptable acid, is reacted with the corresponding acid.
10.  Process for the preparation of compounds of formula (Ia) according to claim 7,
starting from the compound of formula (II):

CO,G

0 D,

10 wherein n represents 0, 1 or 2, and G represents a protecting group for the carboxy function,

which is reacted with acrolein,

in the presence of an asymmetric catalyst,

to yield the compound of formula (IX), of configuration (1R) or (1S):

O (IX)ﬂ

wherein n and G are as defined hereinbefore,

the aldehyde function of which is reduced to yield the compound of formula (X):



wherein n, G R'5 and R'6 are as defined he einbefore, which is
reacted with nmesyl chloride, tosyl chloride, triflic anhydride or a
_hal ogenating reagent to yield the corrp%xnd of formula (XV):
towherein n, G R'5 and R'6 are as defined hereinbefore, and X
represents a nctsylate, tosylate or triflate group or a hal ogen atom
and which is then reacted w t hOd conpound of fornula (Vil):
M5-(CO-R 1 (VII), -53- whergin Mrepresents potassium sodi um or
ithium and R 1 represents an kyl or aryl group, to yield the
conpound of forrmula (XVI): NR'5R3}6 5the thiol, am no and carboxy
functions of which are, where ap Iicab(ljS,Gdeprot ected to yield the
2

(X) >

wherein n and G are as defined hereinbefore,

which is reacted with mesyl chloride, tosyl chloride, triflic anhydride or a halogenating reagent
to yield the compound of formula (XI):
X

0 (XI),

5 wherein n and G are as defined hereinbefore, and X represents a halogen atom or a triflate,

tosylate or mesylate group,

the ketone function of which is reduced with the aid of a reducing agent to yield the compound
of formula (XII):
X

CO,G
HO (XID),

n

10 wherein n, G and X are as defined hereinbefore,

which is reacted with a compound of formula (XIII):



conpounds of formula (la), which, when it is desired to obtain an
addition salt of the conpound of fornmula (la) with a pharmaceutically
.acceptable acid, are reacted wwth the cgorresponding acid. 11.

Phai r naceuti cal conposition conprising & conpound of fornula (T)
according to any one of 10clainms 1 to 8, 1in conbination with one or
nmore inert, non-toxic, pharmaceutNE&'{R/'sacGeiBbabl e exci pients or
carriers. 12. Pharmaceutical conposition according to claimll,
characterised in that it additionally conprises a fibrinolytic,

ant i coaghtrain ROy aehRi"s phat edpeisemae ptotectihg. gr@forate uinhigal fus@ivpost 4 1i@Bar or
according to claim211l in injectable form characterised in that it

| Saddi t P@Rehedy- 1ol 8E%1Pa 1 brinol ytic agent sel ected from

reconbi nant tPA, reconbi nant uPA and streptokinase. 14. Use of a
conpound according to any one of clainms Ito 8 in the manufacture of
medi canmentisldftior cansgound of fienpie@dh)i on, secondary prevention or
treatment of nyocardial infarc{jgn, . angina pectoris, arteritis of the
| ower |inbs, venous thronboses Fbﬂ nonary enbolism -54-
cerebrovascul ar accidents, vasgul ar conplications of diabetes, aortic
aneurysns or denentias. 15. Use\of a conpound, according to claim 14,
in association with a fibrinolytilc, anticoagul ant or anti-platelet
agent. No figure

g g CO,G

HO (X1V),

n

wherein n, G, R"5 and R"¢ are as defined hereinbefore,

which is reacted with mesyl chloride, tosyl chloride, triflic anhydride or a halogenating reagent

to yield the compound of formula (XV):

NRHSRH6

CO,G

X (XV),

10 wherein n, G, R"s and R"s are as defined hereinbefore, and X represents a mesylate, tosylate or

triflate group or a halogen atom,
and which is then reacted with a compound of formula (VII):

MS-(CO)-R'; (VID),



10

15

-53.

wherein M represents potassium, sodium or lithium, and R'; represents an alkyl or aryl group,

to yield the compound of formula (XVI):
NRHSR"6

CO,G

R (CO)S (XVI),

wherein n, R'y, G, R"s and R"¢ are as defined hereinbefore,

the thiol, amino and carboxy functions of which are, where applicable, deprotected to yield the

compounds of formula (Ia),

which, when it is desired to obtain an addition salt of the compound of formula (Ia) with a

pharmaceutically acceptable acid, are reacted with the corresponding acid.

11. Pharmaceutical composition comprising a compound of formula (I) according to any one of
claims 1 to 8, in combination with one or more inert, non-toxic, pharmaceutically acceptable

excipients or carriers.

12. Pharmaceutical composition according to claim 11, characterised in that it additionally

comprises a fibrinolytic, anticoagulant or anti-platelet agent.

13. Pharmaceutical composition according to claim 11 in injectable form, characterised in that it
additionally comprises a fibrinolytic agent selected from recombinant tPA, recombinant uPA

and streptokinase.

14. Use of a compound according to any one of claims 1 to 8 in the manufacture of medicaments
for use in the prevention, secondary prevention or treatment of myocardial infarction, angina

pectoris, arteritis of the lower limbs, venous thromboses, pulmonary embolism,



-54.-

cerebrovascular accidents, vascular complications of diabetes, aortic aneurysms or

dementias.

15. Use of a compound, according to claim 14, in association with a fibrinolytic, anticoagulant

or anti-platelet agent.

No figure



