BHC 09 1 019-Fo@j@ogg%giggrggy%gmf%;@ﬁ%@ged piperidines The invention relates to novel

substituted piperidines, to processes for preparation thereof, to the use thereof for treatment and/or
prophylaxis of diseases and to the use thereof for prodq(‘iti_on of medicaments for treatment and/or
prophylaxis of diseases, especially of cardiovascular diséases 5and tumour diseases. Thrombocytes
(blood platelets) agg R sigbifisapkidartor both in physiological haemostasis and in thromboembolic
disorders. In the arterial system in particular, platelets are of central importance in the complex interaction
between blood compo h i : I ivati V. resylf of
formation of platelﬁg%iﬂ?t ﬁtc))%rrr}tg;ljét g%\g%ﬂc’%%@r% Sgglﬁn%joﬁg %ﬁ%ﬁ?@r’% %gé%%?ﬁ%%g%@ﬁé%%gré&rﬂéwith
life-threatening cotSitBASCORE HAREM GOEBHIBIPPIASRCEEIRAMIS (2 e YD ARPERRAJRN it Brofedise
thrombin, which isiedivadeatsriureddnend sesselpraliylaxis véaks, inspddiiyrnotacéiltivyvaecmatidivedeasls to
the activation gf platglets, sngathglial cells and mesenchymal cells (Vu TKH, Hung DT, Wheaton VI,
Coughlin SR, Cell 1991, 64, 1057-1068). In platelets in vitro and in animal models, thrombin 15 inhibitors
inhibit platelet ag atjon and the formation, of platelet-rich thrombi. In. man, arterjal thromhoses can be
prevenned or oot i S ERRLER R R BT g G RO I e et L
Topol EJ, Nat. Relreyrbgenreisvisade s mibexgjene yrtimgR CHtsr el eier grestioteabimitympritanstaigonists
of thrombin actionign dalep@plaieitaisorepitordha ymadiar aéMiaanhiiad tHe e sssreneenafchniealt
sequelae such as yaeadialnfarcton fnd 20-alioke: gL erIbIanlssts ol MM, forRxpmAle on
endothelial and smooth muscle celts o vesse'is, eukocytes and |brob|as S, are possibly respons‘lab?e for
inflammatory!&nd e R ERPECieBRIiSAsions KKstifeshieaT I ERNfar effects of thrombin are mediated via
a family of G-protein-coupled receptors (Protease Activated Receptors, PARS), the prototype of which is
the PAR-1 receptéin@ D RARNOK poteratieldtelptiantiiate fstiited isiaauatioropseisake leavihge whies is
gﬁﬁ‘;{e’ﬂlU|ath';]eff&Wé§- a htﬁj nﬂ@?%&gﬁiﬁ%@@ﬁeﬂ@d&@w&ﬂ[ﬁ?}ﬁ@]@Wm ﬁfgﬁrﬁrmtiﬁﬁ, ?@aasseg lsdrce

, Which, as agonist (“tethered ligand"), leads to intramolec r ac an
transmission of infiaca 'ﬁf}aleséar%%'\?st.s P‘eenpg%’@qe%'%;e(zﬁvsé r}‘r?om g ?Ie elelﬂ?gg LfieE]Falgch‘j(ashén gﬁc%%%t%nevd*sed as
agonists of the reé&m@itianch &ielplieledd, Ad {Pe@kiVatRIA e it astitnadTise Medaisa derombs
likewise 30 C@@abimgn‘.ta@immgd%@&%ﬂa@b@@@tm%ﬁ@sﬂ@mw.d@f {naterampenRiasmin ,rﬁéiﬁf[%[rt\ﬂi&, Lactor
Xa, trypsin, activa otein C C), tryptase, cat in G, proteinase 3, gran e A, elastase an
i metaltoprobheb D (A BICDE. 01 B Retr ot orors S BE RS 3R

thrombin inhibitors (Bhatt DL, Topol ENat. Rev. Drug Discov2003,2, 15-28). Accordingly,

there is a high probability that antagonists ofothbin action on blood platelets reduce the

formation of thrombi and the occurrence of clinisalquelae such as myocardial infarction and
20 stroke. Other cellular effects of thrombin, for eyge on endothelial and smooth muscle cells of
vessels, leukocytes and fibroblasts, are possidpansible for inflammatory and proliferative

disorders.

At least some of the cellular effects of thrombie anediated via a family of G-protein-coupled
receptors (Protease Activated Receptors, PARs)ptbmtype of which is the PAR-1 receptor.
25 PAR-1 is activated by bindung of thrombin and pobtdc cleavage of its extracellular N-
terminus. The proteolysis exposes a new N-termivaving the amino acid sequence SFLLRN...,
which, as agonist (“tethered ligand”), leads taanolecular receptor activation and transmission
of intracellular signals. Peptides derived from tiinered ligand sequence can be used as agonists
of the receptor and, on platelets, lead to activatind aggregation. Other proteases are likewise
30 capable of activating PAR-1; these proteases imgltm example, plasmin, factor Vlla, factor Xa,
trypsin, activated protein C (aPC), tryptase, gasie G, proteinase 3, granzyme A, elastase and

matrix metalloprotease 1 (MMP-1).



In contrast to the ighibigion ﬁgor,g(;peqa@@&]h\{ ifycof thrombin with direct thrombin inhibitors, blockade of
PAR-1 should result'in an inhibition of platelet activation without reduction in the coagulability of the blood
(anticoagulation). Antibodies and other selective PAR-1 antagonists inhibit the thrombin-induced
aggregation of 5 platelets in vitro at low to medium thronibin concentrations (Kahn ML, Nakanishi-Matsui

M, Shapiro MJ, Ishihagia s GOUAEIIAMIRion- GliBolBXEStadRAR thB7uR AiBB diet rdiREIfNTQNRRENS eceptor
with possible S|gn|f|cance for the pathophy3|olog6¥ of thrombotic E ocesses, PAR-4, was identified on

human and animal BIARSIRE" T BxheRmEhiaP Hr BB RBLHP AR ﬂ%ﬂ)‘?}tbo | Wﬂ\]ﬁuéxf)%%%‘?adrbgﬁem
comparable to hurvags|abifir of tantelgotistdicedaidetidie. formation of platelet-rich 10 thrombi (Derian CK,
Damiano BP, Addo MF, Darrow AL, D'Andrea MR, Nedelman M, Zhang HC, Maryanoff BE,
Andrade-Gordon Rpiifaasnaadlothxip sdibetive? GOR - BCrht &fubi&6tih the thredasifavdyear sggriargemuwmber of
substances haye B%‘?é?e“r‘éﬁﬁrwg%f‘?&ﬁ‘%'rr{?é%F&l\‘?ttﬁH‘&ﬁHﬁ’m”cdH&Plﬂﬂ%ﬁsc?%hPWP&X éhf%{%lﬂtﬂet

function inhibitors have been found to be useful in gractlce There is therefore a need for harmaceutlcals

which specifically TR intSruBRIEd 1 548818 R¥a it '\Wfﬁ%E'J?%?gmﬁtﬁﬁ?rﬁﬁbrée{gmbem@rﬁ@'Bf
bleeding, thus redweckmgaheitisossitieaigbidieanbelicr coenpiitatiingy EffibaisbbtibondesseshiehRade wasdiated
via the PAR-1 rec%@%ugbﬂHﬁ'h%%ea%ogﬁﬁéﬂ%@ dhe |ﬂ'%§ﬁ§ﬁt£L{HB%B‘S%@F%&%QEQ{%%G%@R&O%S

graft (CABG) and other gperations, and in particular operations with extracorporeal circulation

example heart- Iuna%%ﬁﬁlﬁﬁéﬁatﬁmlﬁﬂ%%%u%@%?tﬁ@gﬁ%?ﬁ%nr%tﬂ%{?r%tlﬂgé’&ﬁ’{@t‘% 'ﬁncatlons
owing to pre-16r intraope (@even el Cxtioany i cAddn MEoDambwb A e red &R | Bt elriaimilditifigusuibistancess.

For this reason, fqg %&@H?l@rf Biedigation ‘GEFHGJPP'ﬁﬁ&%h!&@%?p@ﬂéﬁ@b@ﬁ%ﬂ%%‘é%@ days prior to a
CABG. Moreover, as mentioned, disseminated intravascular coagulation or consumption coagulopathy

(DIC) may develo, (or J%’s‘?‘fé\ﬁ'?e%”%ggggtran u%’ﬁ}%ﬂb%véﬁ g B&éWSQMﬁ%H%?%ﬁ%@% Gudrre %H faces

during extracorporeal circulation or b |n turn can lead to bleeding c ications.
At a later stage, tHRPR G SGHRnt P He2dn8s} %"‘bP{ﬁT@'%H%E%Pﬁif%rﬁaﬂ‘@ﬁ?pgg%éc@#‘%é‘ﬂ ?WHR?F%% even
result in occlusionyravtityy Ththeor lnasispntinadiat dsisplateriosaieroiss @aulfinalyp editiisamiyiocadial
infarction, hepgt f3jlige AFLAUR B JRLAIARGRE ARME AR B anREr S0k Rudll BRMdhe P AR L
receptor is also expressed in other cells including, for example, endothelial cells, smooth muscle cells and
tumour cells. Mali a'ﬂpﬂ?mgﬂiccﬁ%@ﬂyé?g%ncer) have a high incidence and are generally associated
with high mortality. Current treatments achieve full remission in only a fraction of patients and are typically

associated with sévta@ssiiénepralirs Whitsrars mesiaRste/ia HIgIrBBrRaRIartYIneore difcRtRasesnarsafdpe
therapies. The PARRsdasecapiiay cairdftédesoronary artery bypasé ¢EABG) and other operations, and in

particular operations with extracorporeal circuat{for example heart-lung machine). During the

20 course of the operation, there may be bleeding Goatins owing to pre- or intraoperative
medication with coagulation-inhibiting and/or plateinhibiting substances. For this reason, for
example, medication with clopidogrel has to be ringgted several days prior to a CABG.
Moreover, as mentioned, disseminated intravasotdagulation or consumption coagulopathy
(DIC) may develop (for example owing to the extehdmntact between blood and synthetic

25 surfaces during extracorporeal circulation or bldognsfusions), which in turn can lead to
bleeding complications. At a later stage, therdérésjuently restenosis of the venous or arterial
bypasses grafted (which may even result in ocah)smwing to thrombosis, intimafibrosis,
arteriosclerosis, angina pectoris, myocardial tfan, heart failure, arrhythmias, transitory

ischaemic attack (TIA) and/or stroke.

30 In man, the PAR-1 receptor is also expressed ierotlells including, for example, endothelial
cells, smooth muscle cells and tumour cells. Maigntumour disorders (cancer) have a high
incidence and are generally associated with hightatity. Current treatments achieve full
remission in only a fraction of patients and angidglly associated with severe side effects. There

is therefore a high demand for more effective aafdrstherapies. The PAR-1 receptor contributes



BHC 09 1 019- Foggi@@&PHE[iggrggqﬁwrggneration, growth, invasiveness and metastasis Moreover,
PAR-1 expressed on endothelial cells mediates signals resulting in vascular growth ("angiogenesis"), a
process which is vital for enabling tumour growth beyoq%qbout 1 mm3 Angiogenesis also contributes to
the genesis or worsening of other disorders including, foi example, haematopoetic cancer disorders, 5

macular degenergiopa¥Bichdeadad RiBeSHanderialRe R SHBRP Al e BVRMIRAANEdhsrbE  Spsuch

as rheumatoid arthritis and colitis. Sepsis (or sePticaemﬁ? is a common disorder with hi%ﬁ mortality. Initial
symptoms of sep<a9XNAicallR TRLHER AR ERUMA L TUTL 0" Pl E BRSPS St BN B wever,
during further progresdmretiadtagnaynber genetialixedratabation ohfifgiooegrdiatisnsystwnbhytetiswethinated
10 intravascular cgagidatianv@schRRgHBmMi icerRHaRARNnd BlsmbWithdisate praion Rt dnigEshermbi in

various organs and secondary bleeding cgmplications. DIC may also occur independently of sepsis, for
example it GO REOR S TR 6 S CPRRE e A BF BT GRS TaTy i the
rigorous eliminatichief ahehiedenetio d audkiifisearfdiceléismple by operative focal reconstruction and antibiosis.
Secondly, it consists in temporary intensive 15 medical support of the affected organ systems.
Treatments of the SHffeise(or stEagiescoiit)is diseasehalisluee mgle soritzdty, foitieksymplenis dthediallowing
publication (Dellinggy gfalin BEifEifS’F] Meth A0 Pse? 2e 085 63 J&%r&%@?l Ho¥ERLTIRAHYaFRRIments

for DIC. It is therefore an object of the present invention to provide novel PAR-1 antagonists for the

treatment of disorBEY eR5Bx s e BAY RS SO HE oPGRYRISAYE FORMEEINT SYEBIR o HERS CHIRAYY also
tumour disorders intlvpsansrarndagoiatals. \WO"OGE/0IR22 6:0Wga@adB006/020588) W 20074088138, WO

2007/130898, WQeQRpb? (9 %%%M%%Q&%H%W@Eﬁ%%%%%i”ﬁ@ RiRprigipesas 11-0
€mpo

HSD1 inhibitors fq;&ireatmengof inter a!cia, diabelteg, thromblqm, ic _ditsgrd%ﬁst and s(tjr.ok%. The invention
provides compouﬁ eB?IEH%nF rﬂﬁ&%)?% 85 example during ope Or associated wi umour disoraders.

Treatment of sepsis consists firstly in the rigarelimination of the infectious cause, for example

by operative focal reconstruction and antibiosiecdhdly, it consists in temporary intensive

15 medical support of the affected organ systems.tiimenats of the different stages of this disease
have been described, for example, in the followpnglication (Dellinger et alCrit. Care Med.
2004,32, 858-873). There are no proven effective treatmétDIC.

It is therefore an object of the present inventtonprovide novel PAR-1 antagonists for the
treatment of disorders, for example cardiovascdlaorders and thromboembolic disoders, and

20 also tumour disorders in humans and animals.

WO 2006/012226, WO 2006/020598, WO 2007/038138, V¥Q07/130898, WO 2007/101270
and US 2006/000404@escribe structurally similapiperidines as 11 HSD1 inhibitors for

treatment ofinter alia, diabetes, thromboembolic disorders and stroke.
The invention provides compounds of the formula

Rl
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25 (0] R

in which



in which BHC 09 é,_Qéng lf%&@gpogw(ggﬁtﬁggstriﬂuoromethyl,1,1-dif|uoroethyl,2,2-difluoroethyl,2,2,2-tr
fluoroethyl, difluoromethoxy, triffluoromethoxy or ethyl, R2is 2-hydroxyeth-1-yl, 2-methoxyeth-1-yl,
2-ethoxyeth-1-yl, cyclopropyl or 1- methoxycycloprop-1-y|, 5123is a group of the formula rTh //0 *-NS=0
or*-NSN 0 where is the point of attachment to the carbonyl group, 10and their salts, their

solvates and the sglvateg of thgiisaHupventive gRMPOMAGS are }ﬂ@imwndszgiy_ﬁff@gmﬁgl) and
their salts, solvates and solvates of the salts; the compounds, encompassed by formula (1), of the

formulae mentioned bel W FYIREPY L USHNGLY R §ates of the salts, and the compounds
encompassed by the formula (1), cited below as working examples, and their salts, solvates and solvates
of the salts if the ddmpoiind< NSEnEHPadse P REIRRFIGH M. (1) ZSteetdislv afEcipfeivbady salts,
solvates and solvates ofrlethsaltycio@peridyng on their structure, the inventive compounds may exist in
stereoisomeric forms

5 R is a group of the formula
/ \ / \ ,0
*—N S—O or *—N S\\
__/ \__/ ~o
where
* is the point of attachment to the carbonyl group

10 and their salts, their solvates and the solvatesedf salts.

Inventive compounds are the compounds of the far(ijland their salts, solvates and solvates of
the salts; the compounds, encompassed by formulaf (the formulae mentioned below and their
salts, solvates and solvates of the salts, anddhgounds encompassed by the formula (l), cited
below as working examples, and their salts, sofvated solvates of the salts if the compounds,
15 encompassed by the formula (1), cited below areabaady salts, solvates and solvates of the

salts.

Depending on their structure, the inventive compisumnmay exist in stereoisomeric forms
(enantiomers, diastereomers). Accordingly, the ntie@ encompasses the enantiomers or
diastereomers and their respective mixtures. Framh smixtures of enantiomers and/or

20 diastereomers, it is possible to isolate the sigpeterically uniform constituents in a known manner

If the inventive compounds can occur in tautoméoitns, the present invention encompasses all

tautomeric forms.

In the context of the present invention, prefersadts are physiologically acceptable salts of the
inventive compounds. Also encompassed, howevelsaite which for their part are not suitable for
25 pharmaceutical applications, but which can be usadexample, for isolating or purifying the

inventive compounds.



(enantiomers, dla%tﬁteggrheﬁb AGRALHiRGlYfRag invention encompasses the enantiomers or diastereomers
and their respective mixtures. From such mixtures of enantiomers and/or 20diastereomers, it is possible
to isolate the stereoisomerically uniform constituents in 35known manner. If the inventive compounds can
occur in tautomeric forms, the present invention encompasses all tautomeric forms. In the context of the

present invention, cpfRigrgEfialle AsaBY SIOgiGRlYiRereREARIg e IS RIS 4B VRN CamRRAURASafISO
encompassed, however, are salts which for their part are not suitable for ZSE)harmaceutlcal a%pllcatlons

but which can be A8, TP RIS R S RBRYCAII SRR 158 O LA ReRISH RS h G 9%10-
Foreign CountriessulhuPthgsiolplagsaligracsis tablieasatis otk dthanetvieiemn pountbignelsidighacidaaddition

salts of mineral a%@ﬁz&%@@%iﬁ@éﬂﬂs @aﬂtﬁam{&&m@%,a@a&,@ée@nlﬁu&ﬁ%cef.bxslaoﬁnmmﬁ.@a@d
hydrobromic %md bg caC|d g ﬁﬁhonc C|dt m?ﬁ@anesu (Tonl acid, eth nesul QIC acid
toluenesulphonic aC| %rﬁaé ﬁ' onic adief vt rﬂﬁw MRERT ph%ﬁl%%élﬂaﬂ S Al trifluoroacetic
acid, propionic acid, 5Iact|c acid, tartaric acid, mallc acid, citric acid, fumaric acid, maleic acid and benzoic
acid. Physmlogma’ﬂf}yé'@{‘é’ﬂﬁ%fm @%@?E’ﬁﬁ@'tﬁ\%m@@ﬂﬂmﬂﬁ'ﬂg%@ ieludRe %"’éfﬁs%%ﬂ%%’i‘ﬁ’a’??%ﬁses
such as, by way ofekamply ang viitxareleramt ejthl kedfereata sedesa( fedlsx@Em plaspldisntisal tsaits cind
potassium salts), aufaé@&@éaigmram@'@mmrea@ R SAliS AR ARSI SASLARS and

ammonium salts, derived from ammonia or organic amines having 1 to 16 carbon atoms, such as, by 10

way of example aAd \Aﬁfﬂuﬂ}é?étr%rqgaveéjdfﬁﬂ@rﬁm'@wﬁéﬂﬁﬁr&ﬁﬂﬁéasﬂﬁém&ﬁﬁﬁé ?{W@ﬁé%?oﬁiﬂgﬁﬁn%y
monoethanoldimineay i thranglermndeyith ethnsieenttiey alityeoleexpta gty amnet leyisidiisaethgaoine,

procaine, dlbenZylﬁBﬂ%éﬂdﬁﬁﬁhé"”@é@ﬁﬂHf&ﬁnﬁég'fﬂié\ﬁau‘%@lﬂﬁ‘o %%@n%1MQWMQﬁaﬂme and
choline. In the context of the inventign, solvate efeb?i] 0 those torms of the inven veg{ Eounds which,

in 15s0lid or liquicPRSRE o 2ERARARIES by '36‘8‘13’ URR soRVERE MGIEEuIe ST Ve a'$pecific
form of the solvat@sethypiveldimesodaidiingtion is with water.

In the context of the invention, solvatesfer to those forms of the inventive compoundsciuhin
15 solid or liquid state, form a complex by coordipatiwith solvent molecules. Hydrates are a specific

form of the solvates in which the coordination igwwater.

Moreover, the present invention also encompasselymgys of the inventive compounds. The term
"prodrugs" includes compounds which for their paudy be biologically active or inactive but
which, during the time they spend in the body,@meverted to inventive compounds (for example

20 metabolically or hydrolytically).

In the formula of the group which may b& Be end point of the line marked by * does nptesent

a carbon atom or a Gljroup, but is part of the bond to the atom to W is attached.
Preference is given to compounds of the formula(lyhich

R! is trifluoromethyl, 1,1-difluoroethyl, 2,2-difluoethyl, 2,2,2-trifluoroethyl,

25 difluoromethoxy, trifluoromethoxy or ethyl,
R? is 2-methoxyeth-1-yl, cyclopropyl or 1-methoxytymrop-1-yl,

R® is a group of the formula

\\

TN\



Moreover, the pregg@égvp&@rkalgﬁ@eggm%sses prodrugs of the inventive compounds. The term
"prodrugs” includes compounds which for their part may be biologically active or inactive but which,

during the time they spend in the body, are converted to én_ventive compounds (for example
20metabolically or hydrolytically) In the formula of the group which may be R3, the end point of the line
marked by * does not represent a carbon atom or a CH2 group, but is part of the bond to the atom to
which R3 is attached. Preference is given to compounds of the formula (I) in which
121istrif|uoromethyl,1,1-\%&%8roethyl,2,2-difluoroethyl,2,2,2-trifluoroethyl, 25difluoromethoxy,
trifluoromethoxy or ethyl, R2is 2-methoxyeth-1-yl, cyclopropyl or 1-methoxycycloprop-1-yl, is a group of

the formula rTh *-NS=0 or*-N 0 BHC 09 1 019: Foreign Countries -6 where
Is the point of attachment to the carbonyl group

and their salts, their solvates and the solvatdkeif salts.
5 Preference is also given to compounds of the faar(ijilin which
R is trifluoromethyl, 2,2,2-trifluoroethyl, triflummethoxy or ethyl,

R? is 2-methoxyeth-1-yl, cyclopropyl or 1-methoxytymrop-1-yl,

R? is a group of the formula
/— \ 0
*—N S=—0O or *—N s\\
\__/ Yo
10
where
* is the point of attachment to the carbonyl group

and their salts, their solvates and the solvatekedf salts.
Preference is also given to compounds of the foariilin which
15 R is trifluoromethyl, 2,2,2-trifluoroethyl or trifioromethoxy,

R? is cyclopropyl or 1-methoxycycloprop-1-yl,

R® is a group of the formula
O
/ \ 2
+—N s
o

20 where



is the point of attagﬂl@%gtltgltg_e,:g%}agr%&{t%g, and their salts, their solvates and the solvates of their
salts. 5Preference is also given to compounds of the formula (1) in which 121is trifluoromethyl,
2,2,2-trifluoroethyl, trifluoromethoxy or ethyl, R2is 2-methoxyeth-1-yl, cyclopropyl or
1-methoxycycloprop-1-yl, is a group of the formula rTh 00 *-NS=0 or*-NSN 0 10 where is the point

of attachment to the carbonyl greuP,ARCLENRE SRS HSOMMRY ﬁ,lbgghe solvates of their salts.
Preference is also given to compounds of the formula (I) in which 15121is trifluoromethyl,

2,2,2-trif|uoroethylﬁgé%%gllljl_ggﬂg}%Qgé&\ﬁé@ﬁéﬁ!ﬁg&g&&&r&@ghoxycycloprop-l-yl, PPis a group of the

formula BHC 09 oreign Countries

Preference is also given to compounds of the foariilin which
R! is trifluoromethyl, trifluoromethoxy or ethyl,

5 R fur 2-hydroxyeth-1-yl, 2-methoxyeth-1-yl, 2-ethyath-1-yl or cyclopropyl,

R® is a group of the formula
/ \ / \ ,0
*—N S=—0 or *—N S\\
__/ \__/ ~o
where
10 * is the point of attachment to the carbonyl group

and their salts, their solvates and the solvatésedf salts.
Preference is also given to compounds of the faar(ijilin which
R! is trifluoromethyl or ethyl,

R? is 2-hydroxyeth-1-yl, 2-methoxyeth-1-yl or cyctopyl,

15 R® is a group of the formula
/T \ /~\ ,°
*=—N S=—0 or *—N SN
__/ \__/ o
where
* is the point of attachment to the carbonyl group

20 and their salts, their solvates and the solvatdkaif salts.



is the point of attagﬂl@%gtltgltg_e,:g%}agr%&{t%g, and their salts, their solvates and the solvates of their
salts. Preference is also given to compounds of the formula (1) in which 121is trifluoromethyl,
trifluoromethoxy or ethyl, 5R2far 2-hydroxyeth-1-yl, 2-methoxyeth-1-yl, 2-ethoxyeth-1-y1 or cyclopropyl, is
a group of the formula rThrTh 00 *-NS=0 or*-N 0 where 10is the point of attachment to the carbonyl

group, and their splisctbri:$OMES H%tgmyﬁgg%gggﬁ;@@#wﬁg@ference is also given to compounds
of the formula (1) in which 121is trifluoromethyl or ethyl, R2is 2-hydroxyeth-1-yl, 2-methoxyeth-1-y1 or

cyclopropyl, 1512%&5 a g(soyiﬂu%fr(gﬁl%tmrg%%w:h 00 *-NS=0 or*-N

R? is 2-methoxyeth-1-yl,

R® is a group of the formula
/ \ /~\ ,°
*—N S=O or *_N S\\
i \_/ /Yo
where
* is the point of attachment to the carbonyl group

and their salts, their solvates and the solvatekedf salts.
10 Preference is also given to compounds of the faartililin which
R! is trifluoromethyl or ethyl,

R? is 2-methoxyeth-1-yl,

R? is a group of the formula
*—N S=—0
15
where
* is the point of attachment to the carbonyl group

and their salts, their solvates and the solvatekedif salts.
Preference is given to compounds of the formulan(iyhich

20 R is trifluoromethoxy,



0 where is the poigh%f@ét%lig]%;é%i&gﬁtr@nyl group, 20and their salts, their solvates and the solvates
of their salts. BHC 09 1 019- Foreign Countries Preference is also given to compounds of the formula (1)

in which 121is trifluoromethyl or ethyl, R2is 2-methoxye_t|3—_1-yl, is a group of the formula *-NS=0 or*-N rTh
S0 where is the point of attachment to the carbonyl group, and their salts, their solvates and the solvates

of their salts. 10 Pgeferepce isalsQ aiyeniecoempunds of the formula (1) in which 121is trifluoromethyl or
ethyl,

R? is a group of the formula
/T \ / \ 0
*—N S=O or *_N S\\
__/ \__/ Yo
5 where
* is the point of attachment to the carbonyl group

and their salts, their solvates and the solvatekedif salts.
Preference is given to compounds of the formulan(iyhich
R! is trifluoromethoxy,

10 R? is cyclopropyl,

R® is a group of the formula
N S=0O N S//O
*— — or *—
Q
__/ \__/ "o
where
15 * is the point of attachment to the carbonyl group

and their salts, their solvates and the solvatésedf salts.
Preference is given to compounds of the formula(lyhich
R! is trifluoromethoxy,

R? is 2-methoxyeth-1-yl or cyclopropyl,

20 R is a group of the formula



R2is 2-methoxyethilhoi$ &g[wegnt%Jmﬁgyla rTh *-NS=0 15 where is the point of attachment to the
carbonyl group, and their salts, their solvates and the solvates of their salts. Preference is given to
compounds of the formula (1) in which 20121is trifluoror'rﬁ)thoxy, BHC 09 1 019- Foreign Countries -9

R2is 2-methoxyeth-1-y1 or cyclopropyl, is a group of the

10

15

20

ormula rTh 00 *-NS=0 or*-N 0

O
/ \ /
+—N s
\__/ Yo
where
* is the point of attachment to the carbonyl group

and their salts, their solvates and the solvatésedf salts.

Preference is also given to compounds of the faar(ijilin which the phenyl substituent and 1,2,4-
oxadiazol-5-yl substituent, which are bonded to pigeridine ring, are in cis positions to one

another.

Preference is also given to compounds of the feainf)lin which the carbon atom to which the
phenyl substituent is bonded has S configuratiod #re carbon atom to which the 1,2,4-

oxadiazol-5-yl substituent is bonded likewise hao8&figuration.

Preference is also given to compounds of the faar(iilin whichRYis trifluoromethyl.
Preference is also given to compounds of the faar(ijilin whichR'is trifluoromethoxy.
Preference is also given to compounds of the faar(ijilin whichR'is ethyl.

Preference is also given to compounds of the faar(ijilin whichR? is 2-methoxyeth-1-yl.
Preference is also given to compounds of the faanijilin whichR?is cyclopropyl .

Preference is also given to compounds of the foar(ijilin whichR? is 1-methoxycycloprop-1-yl.
Preference is also given to compounds of the faar(ijilin which

R? is a group of the formula

*—N S=0O

where



S5where is mqt&fﬁ%@aﬂ%%}ﬁgg carbonyl group, and their salts, their solvates and the
solvates of their salts. Preference is given to compounds of the formula (I) in which is trifluoromethoxy,

10R2is cyclopropyl, is a group of the formula rTh 00 *N§1:o or*-N 0 where 15is the point of attachment to
the carbonyl group, and their salts, their solvates and thé solvates of their salts. Preference is given to

compounds of the formula (1) iy wRIEH;R i3 HHHIRMSNRX kRIS Fggihoxyeth-1-y1 or cyclopropyl, 20
R'is a group of the formula BHC 09 1 019- Foreign Countries - 10 -

Preference is also given to compounds of the foariilin which

R? is a group of the formula

where
* is the point of attachment to the carbonyl group

The individual radical definitions specified in theespective combinations or preferred
combinations of radicals are, independently of teepective combinations of the radicals

10 specified, also replaced as desired by radicahdifins of other combinations.

Very particular preference is given to combinatiafstwo or more of the preferred ranges

mentioned above.

The invention further provides a process for prigjgathe compounds of the formula (1), or their

salts, their solvates or the solvates of theissatherein

15 [A] compounds of the formula

Ir=z

in which

R! and R are each as defined above

are reacted with compounds of the formula



//0 where sHE e Rpigt @Jr&%ﬁ%ﬂﬁcﬂ%o the carbonyl group, 5and their salts_, thei_r solvates and
the solvates of their salts. Preference is also given to compounds of the formula (1) in which the phenyl

substituent and 1,2,4- oxadiazol-5-y1 substituent, Whichle&re bonded to the piperidine ring, are in cis
positions to one another. Preference is also given to compounds of the formula (1) in which the carbon
atom to which the 10phenyl substituent is bonded hassS configuration and the carbon atom to which the
1,2,4- oxadiazol-5-y1 substituent is bonded likewise hgs S cgméiguration. Preference is also given to
compounds of the formula (1) in which R1 is trifluopgmethyt. Préference is also given to compounds of the
formula (1) in which R1 is trifluoromethoxy. Preference is also given to compounds of the formula (1) iis
ethyl. n which R1 15Preference is also given to compounds of the formula (1) in which R2 is
2-methoxyeth-1-y'.nW@?Qrence is also given to compounds of the formula (1) in which R is cyclopropyl .
Preference is also given to compounds of the formula (1) in which R2 is 1-methoxycycloprop-1-yl.
Preference is alsogivéh ¥55mpBRAER"EF the formula (1) in which PPis a group of the formula rTh *-NS=0
20 BHC 09 1 019- Foreign Countries

X! is halogen, preferably bromine or chlorine, orroyyl or 4-nitrophenoxy,
5
or
[B] compounds of the formula (ll) are reacted ie first stage with 4-nitrophenyl chloroformate
and in the second stage with compounds of the flarmu
RE—H (V)
10 in which
R®is as defined above,
or
[C] compounds of the formula
R
O
OH
N V),
. P

in which

R! and R are each as defined above

are reacted with compounds of the formula



is the point of attaghmepgt,tg §e-Gamhayl graup- Preference is also given to compounds of the formula (1)
in which PPis a group of the formula rTh 00 * - N O S where is the point of attachment to the carbonyl
group. The individual radical definitions specified in th? espective combinations or preferred
combinations of radicals are, independently of the respective combinations of the radicals 10specified,
also replaced as desired by radical definitions of qtjger combinations. Very particular preference is given
to combinations of two or more of the preferred rangesimentioned above. The invention further provides a
process for preparing the compounds of the formula (I%.or thejnsalts, their solvates or the solvates of their
salts, wherein 15[A] compounds of the formula ifiahich R' and R2 are each as defined above are reacted
with compounds of the formula BHC 09 1 019- Foreign Countries

in which

R?is as defined above,

5 or

[D] compounds of the formula

Rl

OJ\N (1a)
g

in which
R! and R are each as defined above

10 are reacted with 0.8 to 1.1 equivalentsnudtachloroperbenzoic acid to give compounds of the

formula

[

N
A
(Ib)

in which



- 12 - R3"jci (1), i phigh %@g-i%é\%igﬁf&%tﬁ@?ve and X'is halogen, preferably bromine or chlorine, or
hydroxyl or 4-nitrophenoxy, S or [B] compounds of the formula (Il) are reacted in the first stage with

4-nitrophenyl chloroformate and in the second stage Wi_th4cpmpounds of the formula R3-H (IV) 10 in which
123 is as defined above, or [C] compounds of the formujla 15 OH (V),

R! and R are each as defined above

or

[E] compounds of the formula (la) are reacted witD to 3.0 equivalents ofneta

5 chloroperbenzoic acid to give compounds of the fdam

o—N

S

N
J§
07 >N
/\/ (Ic)
K/?(\)/O i

in which

R! and R are each as defined above.

10 The compounds of the formulae (la), (Ib) and (& a subset of the compounds of the formula (l).

When X is halogen, the reaction according to method pAgjénerally effected in inert solvents,
optionally in the presence of a base, preferably iemperature range of -30°C to 50°C at standard

pressure.

Inert solvents are, for example, tetrahydrofurargthylene chloride, pyridine, dioxane or

15 dimethylformamide, preference being given to methglchloride.

Bases are, for example, triethylamine, diisoprofhylemine orN-methylmorpholine, preference

being given to triethylamine or diisopropylethylami

When X is hydroxyl, the reaction according to method [generally effected in inert solvents,
in the presence of a dehydrating reagent, optipriallthe presence of a base, preferably in a

20 temperature range of -30°C to 50°C at standardspres



in which R" and 1@@@@@@@&@%@0%@ are reacted with compounds of the formula BHC 09 1
019- Foreign Countries - 13 - HO, N'AZ (VI), in which R2 is as defined above, Sor [D] compounds of the
formula

-15-

Inert solvents are, for example, halohydrocarbarghsas dichloromethane or trichloromethane,
hydrocarbons such as benzene, nitromethane, dipximethylformamide or acetonitrile. It is
equally possible to use mixtures of the solvengsti€ular preference is given to dichloromethane

or dimethylformamide.

5 Suitable dehydrating reagents in this context Emegxample, carbodiimides, for exampeN-
diethyl-, N,N-dipropyl-, N,N-diisopropyl-, N,N-dicyclohexylcarbodiimide N-(3-dimethylamino-
isopropyl)N'-ethylcarbodiimide hydrochloride (EDC), N-cyclohexylcarbodiimideN'-
propyloxymethylpolystyrene (PS-carbodiimide), orbmmyl compounds such as carbonyldiimida-
zole, or 1,2-oxazolium compounds such as 2-ethihénayl-1,2-oxazolium 3-sulphate orté-

10  butyl-5-methylisoxazolium perchlorate, or acylamicompounds such as 2-ethoxy-1-ethoxy-
carbonyl-1,2-dihydroquinoline, or propanephosphamibydride, or isobutyl chloroformate, or bis-
(2-oxo0-3-oxazolidinyl)phosphoryl chloride or bendatolyloxytri(dimethylamino)phosphonium
hexafluorophosphate, @-(benzotriazol-1-yI)N,N,N',N:tetramethyluronium hexafluorophosphate
(HBTU), 2-(2-ox0-1-(2H)-pyridyl)-1,1,3,3-tetrametloyonium tetrafluoroborate (TPTU) @@-(7-

15 azabenzotriazol-1-yIN,N,N',N‘tetramethyluronium hexafluorophosphate (HATU),lehydroxy-
benzotriazole  (HOBt), or benzotriazol-1-yloxytrisfeethylamino)phosphonium  hexa-

fluorophosphate (BOP), &-hydroxysuccinimide, or mixtures of these, with éms

Bases are, for example, alkali metal carbonates.ekample sodium carbonate or potassium
carbonate, or sodium hydrogencarbonate or potaskigrogencarbonate, or organic bases such
20 as ftrialkylamines, for example triethylaminéy-methylmorpholine, N-methylpiperidine, 4-

dimethylaminopyridine or diisopropylethylamine.
Preferably, the condensation is effected with HAGrvith EDC in the presence of HOBL.

When X is 4-nitrophenoxy, the reaction according to mdtfia] is generally effected in inert
solvents, optionally in the presence of a basejooally in a microwave, preferably in a

25 temperature range of Dto 200°C at standard pressure to 5 bar.

Inert solvents are, for example, N-methylpyrrolidpiioxane or dimethylformamide, preference

being given to N-methylpyrrolidone.

Bases are, for example, triethylamine, diisoprofylemine orN-methylmorpholine, preference

being given to triethylamine or diisopropylethylami

30 The compounds of the formula (Ill) are known or &nsynthesized by known processes from the

appropriate starting compounds.



in which 121 and B2 QR g%qg_%g%WEQﬁp%%e 10are reacted with 0.8 to 1.1 equivalents of
meta-chloroperbenzo ¢ acid to give compounds of the formula in which BHC 09 1 019- Foreign

Countries - 14 - R' and R2 are each as defined above 94 _[E] compounds of the formula (la) are reacted
with 2.0 to 3.0 equivalents of meta-5chloroperbenzoic acid to give compounds of the formula

The reaction of the first stage according to metlid}jds generally effected in inert solvents, ireth

presence of a base, preferably in a temperatugerai0°C to 50°C at standard pressure.

Inert solvents are, for example, halohydrocarbarch sas methylene chloride, trichloromethane,

carbon tetrachloride or 1,2-dichloroethane, prefeeebeing given to methylene chloride.

5 Bases are, for example, organic bases such dg/taalines, for example triethylamink;methyl-
morpholine, N-methylpiperidine, 4-dimethylaminopyridine or digopylethylamine, preference

being given to triethylamine.

The reaction of the second stage according to rdgpis generally effected in inert solvents, in
the presence of a base, optionally in a microwaveferably in a temperature range of 50°C to
10 200°C at standard pressure to 5 bar.

Inert solvents are, for example, dimethyl sulphexidimethylformamide or N-methylpyrrolidone,

preference being given to dimethylformamide.

Bases are, for example, alkali metal carbonates.ekample sodium carbonate or potassium

carbonate, preference being given to potassiunooatb.

15 The compounds of the formula (V) are known or barsynthesized by known processes from the

appropriate starting compounds.

The reaction according to method [C] is generaffgated in inert solvents, in the presence of a
dehydrating reagent, optionally in the presence bgse, preferably in a temperature range from

room temperature up to reflux of the solvents atdard pressure.

20 Inert solvents are, for example, halohydrocarbarch s methylene chloride, trichloromethane or
1,2-dichloroethane, ethers such as dioxane, tadrafyran or 1,2-dimethoxyethane, or other
solvents such as acetone, dimethylformamide, diplethtamide, 2-butanone or acetonitrile. It is
equally possible to use mixtures of the solventefdPence is given to dimethylformamide or a

mixture of dioxane and dimethylformamide.

25 Suitable dehydrating reagents in this context fmegxample, carbodiimides, for exampleN*-
diethyl-, N,N-dipropyl-, N,N-diisopropyl-, N,N-dicyclohexylcarbodiimide N-(3-dimethylamino-
isopropyl)N'-ethylcarbodiimide hydrochloride (EDC), N-cyclohexylcarbodiimideN'-
propyloxymethylpolystyrene (PS-carbodiimide), orbmnyl compounds such as carbonyldiimida-
zole, or 1,2-oxazolium compounds such as 2-ethphdnyl-1,2-oxazolium 3-sulphate or 2-tert

30 butyl-5-methylisoxazolium perchlorate, or acylamicompounds such as 2-ethoxy-1-ethoxy-

carbonyl-1,2-dihydroquinoline, or propanephosphamibydride, or isobutyl chloroformate, or bis-



in which R" and R%ﬁ@o@ﬁ%%%‘?&ﬂﬁ%&?%& 10The compounds of the formulae (Ia), (Ib) and (Ic) are a
subset of the compounds of the formula (I). When X' is halogen, the reaction according to method [A] is

generally effected in inert solvents, optionally in the presgnce of a base, preferably in a temperature range
of -30C to 50C at standard pressure. Inert solvents are, for example, tetrahydrofuran, methylene
chloride, pyrldme,@_1%1.@%9,{23ﬁﬂ_ﬂwﬁ%{ﬁmﬁmﬂ&w@w&mﬁwmm&%&wﬁh%mﬂﬁ&m- Bases
are, for example, triethylamine, dusoprop%letqi/lamlne or N-meth Imorfhollne_, reference bein %\lven to
triethylamine or dif$3BISBIIRENGRIR D (UFRENR20L HybhdX - thE FRmEH Y Ol Py Al ALhBeP TR s
generally effected(iBiflert adhexts-(AHhpypdeBente sfteirdehfuiciviy tetsafentobpudtn Ty TH)t@-(@resence of
a base, preferably,in g8 MRRRINNRNFLRENRAIIRoPRIM HeEAPRIShBEBRSAAr 8- AB U9 dkRJI-
Foreign Coun[.)rles - 15 ; _Inegt solg&g&s{ are, for e§<am le, hgﬂr?ﬁl%drt%g&g%ops Sl;glﬁh as ?I]lchloromﬁtha_ne or
trichloromethane, t?ﬁ/rgroo%%\zr% ns SUich4s bhze 8%.%?8%% A ity el gﬂgﬁﬁo%%\%ide o2
acetonitrile. It is efjuelitpinsedisie tdR{FR) mirturésioinazebl gy iRgetiduapretopsite igkatinaw-
dichloromethane @heimetiayitamamidenisiiabieisiaivd@tinalragentcir this saatext are, for example,
carbodiimides, for example N,Arr- N,Nr-dipropyl-, N,Nr-diisopropyl-, N,N-dicyclohexylcarbodiimide,
N-(3-dimethylamingisaprgpy J3:\sehlearediimide hursoshiida AERGL NisyelobsarcarbastigderN -
propyloxymethylpolystyrene (PS-carbodiimide), or carbonyl compounds such as carbonyldiimidazole, or
1,2-oxazolium corfBEaRHE RUcHPALB-BYAT9SSREINEE 2loRIISHATP S BCARRRE b % RTIgPases such
butyl-5-meth}lisoxesz dlialkylaeriohtordoe, examykanirthgempéumethgooipasline, N-methylpiperidine, 4-
2-ethoxy-1-ethoxygarhanyidedyRieroquinrlinee i BN NRRBRANIGARLY MR, @5 ISARUEYbpyI-
chloroformate, or bis(2-oxo-3-oxazolidinyl)phosphoryl chloride or

benzotriazolyloxy Fi{NiATRHS/1amino)phosphonium hexafluorophosphate, or
0-(benzotriazol-1-y1)-N,N,NW-tetramethyluronium hexafluorophosphate (HBTU), _
2-(2-0x0-1-(2H)-pYriel§ 10,11 SORAPARMUAN R FBHIGHCtE AT BBf AT 9) Yisepopylethylamine or

alternatively only with carbonyldiimidazole.

15 The compounds of the formula (V1) are known or barsynthesized by known processes from the

appropriate starting compounds.

The reaction according to method [D] is generakyfgrmed in inert solvents, preferably in a

temperature range from room temperature up toxeffuhe solvents at standard pressure.
metaChloroperbenzoic acid is preferably used in anwmof 0.9 to 1.0 equivalent.

20 Inert solvents are, for example, halohydrocarbarch s methylene chloride, trichloromethane or

1,2-dichloroethane. Preference is given to metleytdnioride.

The reaction according to method [E] is generaffieadted in inert solvents, preferably in a

temperature range from room temperature up toxeffuhe solvents at standard pressure.

metaChloroperbenzoic acid is preferably used in an wmmf 2.3 to 2.6 equivalents, more

25 preferably in an amount of 2.5 equivalents.

Inert solvents are, for example, halohydrocarbarch s methylene chloride, trichloromethane or

1,2-dichloroethane. Preference is given to metleytdnioride.

The compounds of the formula (II) are known or t@nprepared by reacting compounds of the

formula



15azabenzotriazofs Ly N Mdy,ggfg?&pp&gm;(&ronium hexafluorophosphate (HATU), or 1-hydroxy-
benzotriazole(HOBTt),orbenzotriazol-1-yloxytris(dimethylamino)phosphoniumhexa- fluorophosphate

(BOP), or N-hydroxysuccinimide, or mixtures of these, y\/li§1_bases. Bases are, for example, alkali metal
carbonates, for example sodium carbonate or potassium carbonate, or sodium hydrogencarbonate or
potassium hydrogencarbonate, or organ"gg bases such 20as trialkylamines, for example triethylamine,
N-methylmorpholine, N-methylpiperidine, 4>gitmietiylaminopyridine or diisopropylethylamine. Preferably,
the condensation is effected with HATU or w|
4-nitrophenoxy, the reaction according to methdd [AN
the presence of a base, optionally in a microwave, pr
standard pressure to 5 bar. Inert solvents are, for examplg, N-methylpyrrolidone, dioxane or
dimethylformamide, preference being given to N-methylpyrrolidone. Bases are, for example,
triethylamine, diisopropylethylamine or N-methylmorpbholin Py eren€éllbeing given to triethylamine or
diisopropylethylamine. BHC 09 1 019- Foreign Countries - 18 - The reaction of the first stage according
to method [B] is generally effected in inert solvents, in t@e%ﬁenge of a base, preferably in a temperature
range of OC to 50C at standard pressure. Inert solvents are, for example, halohydrocarbons such as
methylene chloride, trichloromethane, carbon tetrachloride or 1,2-dichloroethane, preference being given
to methylene chlofid#lich

R' is as defined above
in the first stage with compounds of the formuld) (&d in the second stage with an acid.
5 The first stage reaction is effected as describegtocess [C]

The second stage reaction is generally effectédeirt solvents, preferably in a temperature range

from room temperature to 60°C at standard pressure.

Inert solvents are, for example, halohydrocarbarch sas methylene chloride, trichloromethane,
carbon tetrachloride or 1,2-dichloroethane, or mtheuch as tetrahydrofuran or dioxane,

10 preference being given to methylene chloride.

Bases are, for example, trifluoroacetic acid orrbgén chloride in dioxane, preference being

given to trifluoroacetic acid.

The compounds of the formula (VII) are known or tenprepared by reacting compounds of the

formula

0" v,

Iz

15

in which

Rlis as defined above and



SBases are, for exaipple, 0598116 RasesSRiaiLas trialkylamines, for example triethylamine, N-methyl-
morpholine, N-methylpiperidine, 4-dimethylaminopyridine or diisopropylethylamine, preference being

given to triethylamine. The reaction of the second sta_glegqccording to method [B] is generally effected in
inert solvents, in the presence of a base, optionally in a microwave, preferably in a temperature range of
50C to 10200C ategtandarehpigpakEie, 5 bar. Inert solvents are, for example, dimethyl sulphoxide,
dimethylformamide or N-methylpyrrolidone, preference being given to dimethylfonnamide. Bases are, for
example, alkali m 0 : le.sod rbonate or potassium carbonate, preference
being given to po@@%ﬁﬁ%ﬁ%&g@gg&?é %}2‘ (?Ioér%rgémna?sgl 0 %he formula (IV) are known or can be
synthesized by known processes from the appropriate starting compounds. The reaction according to
method [C] is gen@?ﬁ]ﬁlsgﬁ%% es‘éa%ei\ﬁ@?t% fénts, in the presence of a dehydrating reagent, optionally in
the presence of a baseégreferably in a temperature rang;;rom room temperature UE%O reflux of the

solvents at standatBeHES SIS RATHAR So¥6aRTR 4TG0 r ARt R BHYE rOESRIGR O 't BRSEs RifRMEne
chloride, trichlorornnethempeoat 2 rdigiel e thama e etfeeasuse thzAS ditlead erdstradrydrofuran or
1,2-dimethoxyethane, or other solvents such as acetone, dimethylformamide, dimethylacetamide,
2-butanone or acetenitsdeeHtis£6URHEROEEIE| @ iDRIERINIUIE SRS thersuMe isoRiefaienem ifegivas, to
dimethylformamide_qr ixture of di 1 d dimethylformamide.. 25Suli hydrating reagents in
this context are, fog}agofgn%iga}c%?é% ﬁ%%@g%?%ff’ Sﬁ?é‘i‘?r‘nem%r%, rr?lr&%e%ﬁ?ﬁ%%%%%ﬁ%%ﬁ@ﬁ%r-diisopropyl-,
N,N-dicyclohexylcarbodiimide, N-(3-dimethylaminoisqpro -N-ethylcarbodiimide hydrochloride (EDC),
Ncyclohexyloa b DloFa IRy RIS s Pl SR BAR O B BBtinas
such as carbonyldigidareletadridtRexarohudissompdaiaim@ich as 2-ethyl-5-phenyl-1,2-oxazolium
3-sulphate or 2-tert- 30 butyl-5-methylisoxazolium perchlorate, or acylamino compounds such as
2-ethoxy-1-elltoxyTiee baxrphell 2adihyekiodprnsligen edaljyr @ffacte pléns pbloantsa i yiokigee emiso lofity| base,
chloroformate, or Bisre BHAC0Y fAbSraRRESILE RUMEST hiad2i R Remiesrlidinsehesahqavshioride
or benzotriazolyloxytri(dimethylamino)phosphonium hexafluorophosphate, or

0-(benzotriazol-1-YBRR; NW-tetramethyluronium hexafluorophosphate (HBTU),
2-(2-0x0-1-(2H)-pyridy1)-1,1,3,3-tetramethyluronium tetrafluoroborate (TPTU) or 047-
azabenzotriazol-1IRRINQYIIE TR tTAR REYRIFo NRIPRYRESGHIIFS S0 BlSHaME TH AT e riEHY@BRIAEE,
benzotriazole (H q&t)aoardneﬁzmqimzo}-1;;/ngxyt@i~@6iﬂa\eéhylmﬁw])laboﬁm@nhumr hepaitlosehospbates
(BOP), or beTé."?%@%ﬂé\’rﬂ%ﬁyﬁ&ﬁ&ﬁ%ﬂ!Qﬂﬂﬁ’)%ﬂggpf]Q-%\H{&dL%%%ﬂnfL‘f%ﬁ8§?£h%SBP?et§a¢@XJ§8ﬁ?f, U other

N-hydroxysuccinimide;, or mixtures of these with bases. . o o .
solvents such as dimethylformamide, dimethylacedamacetonitrile or pyridine, or mixtures of

solvents, or mixtures of solvent with water, prefese being given to methanol or methanol with

one equivalent of water, or a mixture of tetrahydran and water.

Bases are, for example, alkali metal hydroxide$ sagcsodium, lithium or potassium hydroxide, or
20 alkali metal carbonates such as caesium carbosadym or potassium carbonate, or alkoxides
such as potassium or sodium tert-butoxide, preterebpeing given to lithium hydroxide or

potassium tert-butoxide.

The compounds of the formula (VIIl) are known ondee prepared by hydrogenating compounds

of the formula

(1X),
25 N

in which



Bases_are, for exaéﬁ@%galllgﬁlé_r&g@;qgaéggm.@s, for example sodium carb_onate or potassium carbonate,
or sodium hydrogencarbonate or potassium hydrogencarbonate, or organic bases such 10 as
trialkylamines, for example triethylamine, N-methylmorpggl_ine, N-methylpiperidine, 4-
dimethylaminopyridine or diisopropylethylamine, preference being given to diisopropylethylamine.
Preferably, the copdgnsation is gagdedmdwitp FATU in the presence of diisopropylethylamine or
alternatively only with carbonyldiimidazole. 15 The compounds of the formula (VI) are known or can be
synthesized by known processes from the appropriate starting compounds. The reaction according to
method [D] is generally performed in inert solvents, preferably in a temperature range from room
temperature up to_reflux of the solvents at standard pressure. meta-Chloroperbenzo c acid is preferably
oot an amount Bt DRI 8 EA VARSI BD (GRS VRS S TP T, FATEHOGALAEUR Koo as
methylene chloridaddiienl ofaeiesimheas min2raicsidscsth apdopgidarerier alyivesiicatbibiglerabutiide.
The re?ction arcoighigitaurate Eﬁy}ﬂ&&ﬁ‘ﬁ}@iﬁ%ﬁrﬁlﬁﬁéf@&t&mge%éimﬁt§aﬁéﬂfﬁéﬂbéé&ﬂrg rﬁ%’@@%ﬂgﬂre _
range from room temperature up to r of the salyents at standard pr . meta-Chloroperbenzoic
acid is preferably éa[ger%%ggﬁeg%i)eu%t%;& ;)f%r,tgr ?%rang ?351@ §‘Fﬁ%’6‘?e° %p%@%brrggfy in an amount of 2.5
equivalents. Inert solvents are, for example, halohydrocarbons such as methylene chloride,

P y y .
trichloromethane & A'YHERAIGTBHrRIPRREACITE GUBPEIFHE IVRIRHIBHARD M Hetf o

Foreign Countriesacth&ted carbon, with ruthenium on activated carbomixed catalysts thereof, or hydrogen with

palladium on alumina or with rhodium on alumina, lgrdrogen with palladium on activated
10 carbon and platinum(lV) oxide, preference beingegito hydrogen with palladium on activated
carbon or with rhodium on activated carbon or hgérowith palladium on activated carbon and
platinum(lV) oxide. It is also possible to hydrogém under pressure with hydrogen and

platinum(lV) oxide alone.

Inert solvents are, for example, alcohols such athamol, ethanol, n-propanol, isopropanol, n-
15 butanol or terbutanol, or concentrated acetic acid or methanah wddition of concentrated
hydrochloric acid, preference being given to metthaw ethanol or concentrated acetic acid or

methanol with addition of concentrated hydrochl@d.

The compounds of the formula (IX) are known or banprepared by reacting compounds of the

formula

Br _R

. (X),
20 N

in which
R*is as defined above

with compounds of the formula



in which_ R'is as _d§|ﬂﬁ% ahpve For@qW@JUﬁttriEEage with compour_lds of the formula (VI) and in the second
stage with an acid. 5The first stage reaction is effected as described for process [C] The second stage
reaction is generally effected in inert solvents, preferab_lxﬂn_a temperature range from room temperature
to 60C at standard pressure. Inert solvents are, for exadmple, halohydrocarbons such as methylene
chloride, trichloromethane, carbon tetrachloride or 1,2-dichloroethang cor gthers such as tetrahydrofuran
or dioxane, 10preference being given to methylene chloride. Bases ate\for example, trifluoroacetic acid
or hydrogen chloride in dioxane, prefe@hce being given to trifluoroacefic\acid. The compounds of the
formula (VII) are known or can be _pregared by reacting compounds oé\ wa 15 (VIII), in which R’
0

X or

in which

R! is as defined above.

5 The reaction is generally effected in inert solgem the presence of a catalyst, if appropriate in
the presence of an additional reagent, preferably/temperature range from room temperature up

to reflux of the solvent at standard pressure.

Inert solvents are, for example, ethers such asadi®, tetrahydrofuran or 1,2-dimethoxyethane,

hydrocarbons such as benzene, xylene or tolueneptlwer solvents such as nitrobenzene,
10 dimethylformamide, dimethylacetamide, dimethyl #$upide or N-methylpyrrolidone; if

appropriate, some water is added to these solveragerence is given to toluene with water or to

a mixture of 1,2-dimethoxyethane, dimethylformarméahel water.

Catalysts are, for example, palladium catalyststocoary for Suzuki reaction conditions,
preference being given to catalysts such as dichisftriphenylphosphine)palladium,
15 tetrakistriphenylphosphinepalladium(0), palladiun(l acetate or bis(diphenylphosphine-

ferrocenyl)palladium(ll) chloride, for example.

Additional reagents are, for example, potassiuntageecaesium, potassium or sodium carbonate,
barium hydroxide, potassium tert-butoxide, caesifiluoride, potassium fluoride or potassium
phosphate, or mixtures thereof, preference beimgngio potassium fluoride or sodium carbonate,

20  or a mixture of potassium fluoride and potassiunbcaate.

The compounds of the formulae (X), (XI) and (XIdje known or can be synthesized by known

processes from the appropriate starting compounds.

The compounds of the formula (V) are known or carnpbepared by reacting compounds of the

formula



R4is methyl or ethyl, inythe first ,_s&ag&v@gt&&h&grt-butyl dicarboxylate and in the second stage with a base.
The first stage reaction is generally effected in inert solvents, in the presence of a base, preferably 5 in a
temperature range from room temperature to 50C at stggggrd pressure. Inert solvents are, for example,
halohydrocarbons such as methylene chloride, trichloromethane, carbon tetrachloride or
1,2-dichloroethane, preference being given to methylene chloride. Bases are, for example, triethylamine,
diisopropylethylamine or N-methylmorphotip@; preference beimg given to triethylamine or
diisopropylethylamine. 10The second stagg ion is genernally ef&ected in inert solvents, in the
presence of a base, preferably in a tempera ' i
at standard pressure. Inert solvents are, for examplg, halohydrocarbons such as methylene chloride,
trichloromethane, tetrachloromethane or 1,2-dichloroéthane, alcohols siéf-as methanol or ethanol, ethers
such as 15 diethyl ether, methyl tert-butyl ether, 1,2-dimethoxyethane, dioxane or tetrahydrofuran, or
other solvents such as dimethylformamide, dimethygsicetarfide, acetonitrile or pyridine, or mixtures of
solvents, or mixtures of solvent with water, preference being given to methanol or methanol with one
equivalent of water, or.g mixture of tetrahydrofuran and water. Bases are, for example, alkali metal
hydroxides such ds VSVB'&um, lithium or potassium hydroxide, or 20 alkali metal carbonates such as
caesium carbonate, sodjﬁm or potassium carbonate, or alkoxides such as potassium or sodium
tert-butoxide, prefBréREEEMPGNRNAI NS GRPYR/BPSxide or potassium tert-butoxide. The compounds of

the formula (VIII) are known or can be prepared by hydrogenating compounds of the formula 25 (IX),
R* is methyl or ethyl,

5 with a base.

The reaction is generally effected in inert solgenh the presence of a base, preferably in a

temperature range from room temperature up toxeffuhe solvents at standard pressure.

Inert solvents are, for example, halohydrocarbarch sas methylene chloride, trichloromethane,
tetrachloromethane or 1,2-dichloroethane, alcokalsh as methanol or ethanol, ethers such as
10 diethyl ether, methyl tert-butyl ether, 1,2-dimethethane, dioxane or tetrahydrofuran, or other
solvents such as dimethylformamide, dimethylacedamacetonitrile or pyridine, or mixtures of
solvents, or mixtures of solvent with water, prefeze being given to methanol or methanol with

one equivalent of water, or a mixture of tetrahydran and water.

Bases are, for example, alkali metal hydroxidessicsodium, lithium or potassium hydroxide, or
15 alkali metal carbonates such as caesium carbosadiim or potassium carbonate, or alkoxides
such as potassium or sodium tert-butoxide, preterelbeing given to lithium hydroxide or

potassium tert-butoxide.

The compounds of the formula (XII) are known or tenprepared by reacting compounds of the

formula (VIIl) with compounds of the formula (l11).
20 The reaction is effected as described for methdd [A

In an alternative method, the compounds of the @an(XIl) can be prepared by reacting
compounds of the formula (VIII) in the first stagéth 4-nitrophenyl chloroformate and in the

second stage with compounds of the formula (1V).

The reaction is effected as described for methdd [B



in which BHC 09 4,019, E%&@%o%%&%ﬁtﬁ%o - 121 and R4 are each as defined above. The
hydrogenation is generally effected with a reducing agent in inert solvents, optionally with addition of acid
such as mineral acids and carboxylic acids, preferably gggt_ic acid, preferably in a Stemperature range
from room temperature up to reflux of the solvents and in"a pressure range from standard pressure to 100
bar, preferably at ﬂ@(ﬁ@%ﬁ&ﬁﬁg{%r@m&&ba{-ﬁ RERIRAEE 68 URIOELAGER] BOXORARSR Willtme
palladium on activated carbon, with rhodium on activated carbon, with ruthenium on activated carbon or
mixed catalysts th%‘?@&f, or hydrogen with palladium on alumina or with rhodium on alumina, or hydrogen
with palladium on activated 10 carbon and platinum(lV) oxide, preference being given to hydrogen with
palladium on activa#88M&irbon or with rhodium on activated carbon or hydrogen with palladium on
activated carbon and platinum(lV) oxide. It is also possible to hydrogenate under pressure with hydrogen
and platinum(IV) oxide alone. Inert solven§§ are, for example, alcohols such.as methanol, ethanol,
n-propanol, isopropgnol, n- 15 butand te?‘t-butor concentrated acetic 8 or methdnol with
addition of concentrat&d hy eé beifiggiven to tethanol oreth oreconcentrated
acetic acid or methanofwith addition of concentrated hydrpchloric acid. The compounrds of the formula
(IX) are known or can be prepared by reacting compounds of the formula 20

1 1
R o—N R o RY
HO__ o)
St *
NS 4
R
N HNT R OH Base o~
-
N N
)\ 3 2\ 3

o) R o R O)\z
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The inventive compounds have an unforeseeableabbduspectrum of pharmacological and
pharmacokinetic activity. They are selective antaégfs of the PAR-1 receptor acting in particular
as platelet aggregation inhibitors, as inhibitofseadothelial cell activation, as inhibitors of
smooth muscle cell proliferation and as inhibitofstumour growth. For some of the diseases
10 mentioned, for example cardiovascular diseases Witgh thromboembolic risk, permanent
protection by PAR-1 antagonism with simultaneowsigple management of medication is of great
significance. The PAR-1 antagonists of the presewéntion exhibit long-lasting action after

single oral administration, i.e. an action whicst$aat least 16 hours.

Accordingly, they are suitable for use as medicaméar treatment and/or prophylaxis of diseases

15 in man and animals.

The present invention further provides for the ofthe inventive compounds for treatment and/or
prophylaxis of disorders, preferably of thromboetitbodisorders and/or thromboembolic

complications.

“Thromboembolic disorders” in the context of thegent invention include in particular disorders
20 such as ST-segment elevation myocardial infarc(8MEMI) and non-ST-segment elevation

myocardial infarction (non-STEMI), stable anginafogis, unstable angina pectoris, reocclusions

and restenoses after coronary interventions suchargoplasty, stent implantations or

aortocoronary bypass, peripheral arterial occlusis@ases, pulmonary embolisms, deep venous



in which R4 is as %ﬁ@@?@ﬂ%wggﬁﬁm‘?ﬁ&ds of the formula (X), BHC 09 1 019- Foreign Countries
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thromboses and renal vein thromboses, transitarigammic attacks and also thrombotic and

thromboembolic stroke.

The substances are therefore also suitable foreptn and treatment of cardiogenic thrombo-
embolisms, for example brain ischaemias, strokesgstemic thromboembolisms and ischaemias,
in patients with acute, intermittent or persisteatdiac arrhythmias, for example atrial fibrillatio
and those undergoing cardioversion, and also imemat with heart valve disorders or with
intravasal objects, for example artificial heart Ives, catheters, intraaortic balloon

counterpulsation and pacemaker probes.

Thromboembolic complications are also encounteredcénnection with microangiopathic
haemolytic anaemias, extracorporeal circulatiorr, édaample haemodialysis, haemofiltration,

ventricular assist devices and artifical hearts, @so heart valve prostheses.

Moreover, the inventive compounds are also used ififiuencing wound healing, for the
prophylaxis and/or treatment of atheroscleroticcuéer disorders and inflammatory disorders such
as rheumatic disorders of the locomotive systemprary heart diseases, of heart failure, of
hypertension, of inflammatory disorders, for exaanpsthma, COPD, inflammatory pulmonary
disorders, glomerulonephritis and inflammatory $titeal disorders, and additionally also for the
prophylaxis and/or treatment of Alzheimer’s diseaagoimmune disorders, Crohn’s disease and

ulcerative colitis.

Moreover, the inventive compounds can be usedifubiting tumour growth and the formation of
metastases, for microangiopathies, age-related laradegeneration, diabetic retinopathy, diabetic
nephropathy and other microvascular disorders, aad for the prevention and treatment of
thromboembolic complications, for example venoumniboembolisms, for tumour patients, in

particular those undergoing major surgical inteti®@1s or chemo- or radiotherapy.

The inventive compounds are additionally suitalde treatment of cancer. Cancers include:
carcinomas (including breast cancer, hepatocelladgicinomas, lung cancer, colorectal cancer,
cancer of the colon and melanomas), lymphomas gkample non-Hodgkin's lymphomas and

mycosis fungoides), leukaemias, sarcomas, mesotha$, brain cancer (for example gliomas),
germinomas (for example testicular cancer and awmacancer), choriocarcinomas, renal cancer,
cancer of the pancreas, thyroid cancer, head ackd gsncer, endometrial cancer, cervical cancer,

bladder cancer, stomach cancer and multiple myeloma

Moreover, PAR-1 expressed on endothelial cells atedi signals resulting in vascular growth

(“angiogenesis”), a process which is vital for divap tumour growth beyond about 1 mm3.



in which 121 is asgiefingd %99—"@0@?59%5%9@” is generally effected in inert solvents, in the presence of
a catalyst, if appropriate in the presence of an additional reagent, preferably in a temperature range from
room temperature up to reflux of the solvent at standarqztgrg-:-ssure. Inert solvents are, for example, ethers
such as dioxane, tetrahydrofuran or 1,2-dimethoxyethan€, hydrocarbons such as benzene, xylene or

toluene, or other salyRAGH BichgRuHOheRens, 1aAimedyiiRaaude Hineiiviacsamide Jisnatayl

sulphoxide or N-methylpyrrolidone; if a&%ropriate, some water is added to these solvents. Preference is

given to toluene WA BP R HsalIRlor LAl AL AT AR AR R i RRIBPL BUipAR AR Y
Catalysts are, for éixasiplepypeiadivnyetdfsiocustopaiigdior Menaky redetian kneditions),pdserderse
being given to cata%&%@ki%ua&(caqmgr@%y&n@wlm@ﬁewﬁ)%&a@imwe, diabetic retinopathy and
15tetrakistrip ny\l/b)hosghl e%g Iadlurtn£0), palladium(ll) acetate or bis(diphenylphosphine-
ferrocenyl)pal adiurﬁt(m CRIB S 5T %)'(é]mple. Additional reagents are, for example, potassium acetate,
caesium, potassium or sodium carbonate, barium hydro_xide,rgotassium tert-butoxide, caesium fluoride,
potassium fluoridérb?%t‘é%éﬁﬁﬁm’en“ve compounds are suitabletfieatment of sepsis. Sepsis (or septicaemia) is

a common disorder with high mortality. Initial syftoms of sepsis are typically unspecific (for

example fever, reduced general state of healtiekier, during further progression there may be
a general activation of the coagulation system s@eiminated intravascular coagulation” or
10 “consumption coagulopathy”; referred to hereinaftas “DIC”) with the formation of
microthrombi in various organs and secondary blegdiomplications. Moreover, there may be
endothelial damage with increased permeabilityhef tessels and diffusion of fluid and proteins
into the extravasal space. Later, there may benodyafunction or organ failure (for example
kidney failure, liver failure, respiratory failurejeficits of the central nervous system and
15 heart/circulatory failure) and even multiple ordaiture. In principle, this may affect any organ;
the most frequently encountered organ dysfunctand organ failures are those of the lung, the
kidney, the cardiovascular system, the coagulaggstem, the central nervous system, the
endocrine glands and the liver. Sepsis may be mdsdcwith an “acute respiratory distress
syndrome” (referred to hereinafter as ARDS). ARD8ynalso occur independently of sepsis.
20 “Septic shock” refers to the occurence of hypotemsiwhich requires treatment, and promotes

further organ damage and is associated with a wirgef the prognosis.

Pathogens may be bacteria (gram-negative and goaitiye), fungi, viruses and/or eukaryotes.
The site of entry or primary infection may be pnewm, an infection of the urinary tract or
peritonitis, for example. The infection may, butedenot necessarily, be associated with

25 bacteriaemia.

Sepsis is defined as the presence of an infectimh @ “systemic inflammatory response
syndrome” (referred to hereinafter as “SIRS”). SiBt8urs during infections, but also during other
states such as injuries, burns, shock, operatisasaemia, pancreatitis, reanimation or tumours.
The definition of the ACCP/SCCM Consensus ConfegeGBommittee of 1992Q¢it. Care Med

30 1992,20, 864-874) describes the symptoms required fordihgnosis “SIRS” and measurement
parametersifiter alia a change in body temperature, increased heartimagathing difficulties and
altered blood profile). The later (2001) SCCM/ESIAECP/ATS/SIS International Sepsis
Definitions Conference essentially maintained thtega, but fine-tuned details (Levy et aCrit.
Care Med.2003,31, 1250-1256).



phosphate, or mixgﬁg%g?@gf,d%;gfgﬁ%tpggng given to potassium fluoride or sodium carbonate, 200r a
mixture of potassium fluoride and potassium carbonate. The compounds of the formulae (X), (XI) and

(X111) are known or can be synthesized by known proces €S from the appropriate starting compounds.
CH3 (XI)or(Xlll), The compounds of the formula (V) are known or can be prepared by reacting

compounds of thegintas BE 3% BL dudrer SiRiC BUNHiSSastit of Bh¥YRithsL 4hRlF d<odare, SRt as

defined above and R4is methyl or ethyl, Swith a base. The reaction is generally effected in inert solvents,

in the presence 0”4 BA8E &R LbilS 20 tethPErallre /AT R SH VBT L Mp&rRagalny B HEuR dhthe
solvents at standaulfpressuianagert sulothetlarel|sidhe ariebfer digidivgthoonimored suicavascriatlistene

chloride, trichlororRgthangistefiaskiorametiansaghididrdiciaiasihane valeabalgaHe s meihanaler
ethanol, ethers such as 10 diethf}/l Sthﬁf rtnetr%l tert-bputyl e}fh@r 1,2-dime;thoxx]ethanlet.dio?<ane Oﬁ
tetrahydrofuran, of Sl SBhEHE RN firfe A R e H R S G RSB AR S B ridline,
or mixtures of solaxatplerfasirtuXe srofsoiveint ltnegare s dleienteidbeiedy giscthaceaatiaiity of hethanol
with one equivalepighwatahgésINWeaef Brteamgdrofuran and water.

In addition, the inventive compounds can also bedu®r preventing coagulatioex vivq for

example for preserving blood and plasma products cleaning/pretreating catheters and other
10 medical auxiliaries and instruments, including agtrporeal circulation, for coating synthetic

surfaces of medical auxiliaries and instrumentglusevivo or ex vivoor for platelet-containing

biological samples.

The present invention further provides for the althe inventive compounds for coating medical
instruments and implants, for example cathetersstpeses, stents or artificial heart valves. Ia thi
15 case, the inventive compounds can be firmly attd¢behe surface or, for local action, be released

over a certain period of time from a carrier cogdfinto the immediate environment.

The present invention further provides for the ofthe inventive compounds for treatment and/or

prophylaxis of disorders, in particular the disgedmentioned above.

The present invention further provides for the o$ehe inventive compounds for producing a
20 medicament for treatment and/or prophylaxis of discs, in particular the disorders mentioned

above.

The present invention further provides a methodifieatment and/or prophylaxis of disorders, in
particular the disorders mentioned above, usingeeapeutically effective amount of an inventive

compound.

25 The present invention further provides medicameatsprising an inventive compound and one or
more further active ingredients, in particular toeatment and/or prophylaxis of the disorders
mentioned above. Active ingredients suitable fombmations are, by way of example and with

preference:

calcium channel blockers, for example amlodipinsilage (for example Norva$); felodipine,

30 diltiazem, verapamil, nifedipine, nicardipine, riipine and bepridil;

iomerizine;



Bases are, for exaéﬁ@%galllgﬁlé_r&gpg;qlﬂygggﬁqggé such as sodium, lithium or potassium hydroxide, or 15
alkali metal carbonates such as caesium carbonate, sodium or potassium carbonate, or alkoxides such as

potassium or sodium tert-butoxide, preference being giygy_to lithium hydroxide or potassium tert-butoxide.
The compounds of the formula (XIl) are known or can bé prepared by reacting compounds of the formula
(Vi) with compoungisef e farmiaibadahaueasianisdgiiepied AnaessHbsddar, methaddl. 4 an
alternative method, the compounds of the formula (XIl) can be prepared by reacting compounds of the
formula (VII1) in thaY82%é{4e with 4-nitrophenyl chloroformate and in the second stage with compounds
of the formula (IV). The reaction is effected as described for method [B]. BHC 09 1 019- Foreign
Countries - 23 - TREOSEPL AGRATRIChBRIBHAo I GBS BRRIFERMMAN (1FeatPhe illustrated by the synthesis
scheme below. Scheme: R3j1NOI 10 S The inventive compounds have an unforeseeable, valuable
spectrum of pharrabeiefiejidastaidrpreientaesiineBiE TR HIVMpD foexrereletericaattagonists of the PAR-1
receptor acting in particular as platelet aggregation inhibitors, as inhibitors of endothelial cell activation, as
inhibitors of smootbvnmugetelaellvgighlifeepsidms afod @suimkicodalrepabtivmo ardgmowith .cEoosomecodthpadiseases

parnaparin, tinzaparin, reviparin and nadroparin;

further anticoagulants, for example warfarin, manav, fondaparinux;

antiarrhythmics, for example dofetilide, ibutilideyetoprolol, metoprolol tartrate, propranolol,
atenolol, ajmaline, disopyramide, prajmaline, pimamide, quinidine, sparteine, aprindine,
10 lidocaine, mexiletine, tocamide, encamide, flecamidorcamide, moricizine, propafenone,
acebutolol, pindolol, amiodarone, bretylium tosglabunaftine, sotalol, adenosine, atropine and

digoxin;
alpha-adrenergic agonists, for example doxazossylag, terazoson and prazosin;

beta-adrenergic blockers, for example carvedilotpppanolol, timolol, nadolol, atenolol,

15 metoprolol, bisoprolol, nebivolol, betaxolol, acétlol and bisoprolol;
aldosterone antagonists, for example eplerenonsginoholactone;

angiotensin-converting enzyme inhibitors (“ACE Mitors"), for example moexipril, quinapril
hydrochloride, ramipril, lisinopril, benazepril hyxthloride, enalapril, captopril, spirapril,

perindopril, fosinopril and trandolapril;

20 angiotensin Il receptor blockers ("ARBs"), for exalmn olmesartan-medoxomil, candesartan,

valsartan, telmisartan, irbesartan, losartan anosaptan;
endothelin antagonists, for example tezosentarertias and sitaxsentan-sodium;
inhibitors of neutral endopeptidase, for exampledexatril and ecadotril;

phosphodiesterase inhibitors, for example milrindheophylline, vinpocetine, EHNA (erythro-9-

25 (2-hydroxy-3-nonyl)adenine), sildenafil, vardenafiid tadalafil;
fibrinolytics, for example reteplase, alteplase temkcteplase;

GP lIb/llla antagonists, for example integrillimp@ximab and tirofiban;



10 mentioned, for gxample fardiguaserlaifisgases with high thromboembolic risk, permanent protection
by PAR-1 antagonism with simultaneously simple management of medication is of great significance. The
PAR-1 antagonists of the present invention exhibit long-Jgsting action after single oral administration, i.e.
an action which lasts at least 16 hours  Accordingly, they are suitable for use as medicaments for

treatment and/or pipRhyiRHAfIRRSRPE Sot AR MRS EYRARSHaRN6 RIRSERTRY 8RERA:fLither provides
for the use of the inventive compounds for treatment and/or prophylaxis of disorders, preferably of

thromboembolic dﬁ&r&l&rﬁ%ﬂ%mﬂi@ of%p@(gurg\:préo Ié? }ions. "Thromboembolic disorders" in the
inclu ’ ular gps%rdae

context of the present invention include In partic rs 20 such as ST-segment elevation
myocardial infarction (STEMI) and non-ST-segment elevation myocardial infarction (non-S IEMI), stable
angina pectorie, (LRI pEGh IR EIOE AR SR LB AR e OEHAAE such
as angioplasty, stémtieiphantat®ms dr%at38boreharPBYpdaX; BhphetdFEftettioiehasiofiBease)s,
pulmonary engolianss e pyarous 4BHGR8akM9- Eoraigss Counises nRdbsiirombeses ansbognal vein
thromboses, tranqi_@gifﬁﬁaﬁ%%glt %ks and also thrombotic and thromboembolic stroke The substances
are therefore also suitable for preventioh and treatment of cardiogenic thrombo- embolisms, for example
brain ischaemias, stroke and systemic thromboembolisms and ischaemias, 5 in patients with acute,
intermittent or perSIStENtESr it Srth{RRINiad 28R e XANRE at AR RO *aRE tHERU UThdryomg®:
cardioversion, andaR2 B4 pAtisiRd 2048 haat BlRIvesdistadegiw anwith intravasal objects, for example
artificial heart valves, catheters, intraaortic balloon counterpulsation and pacemaker probes.
Thromboembolic apoppiieatiasdsecalsroepiasipaterad (n spnaggiiaatsvith microangiopathic 10haemolytic
anaemias, extracorporeal circulation, for example haemodialysis, haemofiltration, ventricular assist
devices and agtificl Reastsianekatsn A MRING REOLMASBMicida furosemide, amiloride, chlorothiazide,

hydrochlorothiazide, methylclothiazide and benztue;

nitrates, for example isosorbide 5-mononitrate;
thromboxane antagonists, for example seratrodastigmide and ramatroban;

platelet aggregation inhibitors, for example clamkl, tiklopidin, cilostazol, aspirin, abciximab,
15 limaprost, eptifibatide and CT-50547;

cyclooxygenase inhibitors, for example meloxicanfiecoxib and celecoxib;
B-type natriuretic peptides, for example nesiritial ularitide;

NV1FGF modulators, for example XRP0038;

HT1B/5-HT2A antagonists, for example SL65.0472;

20 guanylate cyclase activators, for example atacigiti¥iR1766), HMR1069, riociguat and

cinaciguat;

e-NOS transcription enhancers, for example AVE%&8 AVE3085;
antiatherogenic substances, for example AGI-1067:

CPU inhibitors, for example AZD9684;

25 renin inhibitors, for example aliskirin and VNP489;



Moreover, the inv%ngalggzgm@g%%qﬁrg@m&sed for influencing wound healing, for the prophylaxis
and/or treatment of atherosclerotic vascular disorders and inflammatory disorders such as rheumatic

disorders of the locomotive system, coronary heart disgggqs, of heart failure, of 15 hypertension, of
inflammatory disorders, for example asthma, COPD, inflammatory pulmonary disorders,

glomeru|0nephfiti$gﬁmﬂd@'_%?1@@éﬁ&iﬁéteéﬂﬂééﬂiﬁfétﬂﬁf&e%“%Q%H%QHM@'SQJCHX%@O&&M@Q%ﬁmd/OV
treatment of Alzheimer's disease, autoimmune disorders, Crohn's disease and ulcerative colitis.

Moreover, the invERFPEBEMEBINER AP BE LR et hARRM S mour growth and the formation of 20
metastases, for microangiopathies, age-related macular degeneration, diabetic retinopathy, diabetic
nephropathy and %%Tldﬂﬁ&%éﬂlé‘rxﬁﬁl?i?d‘é\’yéﬁﬂ MG+ ¥prevention and treatment of
thromboembolic complications, for example venous thromboembolisms, for tumour patients, in particular
those undergoing AnaRiRtisuhsieRyintaioenonki@iceras mdifgioragilsares apgomhisatisntigesdirhifo ity are
additionally suitablg tidieadmert i CarReRt Sansehhincsdehdarercinamens (chydig: hreascanrer,
hepatocellular carginomas, lugg, caficer, sojorecial canogtycaneer ol e cognand melanomas) e
lymphomas (for examﬁ)é non- o'g% inrgﬁymp om&s and myl(:05|s E?ungma’es%, ieeuakepmlas, sarcomas,
mesotheliomas, bERPREHMTCET (RIPRRIATH | & fioRieSFr efafniBHIaLOFe BN NFNE CESIRERIRE: fAr@mpiR]
ovarian cancer), ch@iesafistienas, 1e0alceaReAs; CReRIbILIIC RARLIRARdhyFeidrcancaighsadignd neck
cancer, endometrial cancer, cervical cancer, 30 bladder cancer, stomach cancer and multiple myeloma
BHC 00 1 016, FIRE ol AR o e IR o SO S e
these include-BisdfEess BiRgmReA RsaisiativepPatPerie RaRNseathBeifatalg BithYitia} RN Rt Fesdfiers (for
example pulmonasysiibsesighdrueqpRY )y peréeasicls, ferprdigiias pulnoneadyarielinktby pedtensidaor,
disorders charactegze: |£’y&H%%b%%ry&89%%‘8?%&5%’6%%'i&PSb%E&%%%@?F’}Hreegor lic getingpathy

and 5wet macular degeneration. In aadition, the inventive compounds are suitable reatment of sepsis.
Sepsis (or septica@fﬂﬁ%‘}‘%%@?ﬁn%ﬁ%&%ﬁ’fﬁ%Iﬁemgﬁﬁﬁ@fﬁﬁﬁié%?ﬁﬁi@ﬁée&rg@ﬁsl?,“Qféf%'?picaIIy
unspecific (for exam@&fmogﬁducad@angﬁamlatamookmlub); M@urdnﬁdng tuatiose pcrmgr_elssfimn there
may be a gepgral acHyRHOR Qi E HRAILIIND SYFER hAliSSREURRIE L AHRASEHIRLEAINAROB RIS 10

"consumption coagulopathy™; referred to hereinafter as "DIC") with the formation of microthrombi in
various organs antPEBRIRGLRR bRie diHY RHRTRII RGNS ANEIR o LAeShHe FORANN B e R ISR i R F5R1Ge with
increased permeadilitpag tiaetyetsedsamded iffu sioombibfisi b apkigzoot&in seimdb ripdacatranvatedrspiasefbater,
there may be Orgaé%’r){ﬁlfélUﬁﬁQ&i&ﬁé&’éﬁ%ﬁQHHé?|&W'hﬁ9@é&\9l%i‘§!b%ﬁrf§ﬁ'%Ba#iW&Bé?HHﬂ%ir{ecﬁWﬁ‘i%’

failure, deficits of the central nervous system and 15 heart/circulatory failure) and even multiple organ
failure. In principlé tAgANRARHRIERDN BrgLRARE Hi5S meMWSeX%ro?ﬁﬁ@fgﬁ %?d&ﬁ%%fﬂﬁ%%?@ and
organ failure8@re ahesal®f the lung, the kidney, the cardiovascular system, the coagulation system, the
central nervous system, the endocrine glands and the liver. Sepsis may be associated with an "acute
respiratory distressi&yiosirenme" fiiefeoigetdovbeoainakier asaRidh)etARE Sytlayraishacaly, ifdspandently of
sepsis.

melphalan, chlorambucil, pipobroman, triethyleneanghe, triethylenethiophosphoramine,
busulfan, carmustine, lomustine, streptozocin, dmane, methotrexate, 5-fluorouracil,
floxuridine, cytarabine, 6-mercaptopurine, 6-thiagine, fludarabine phosphate, pentostatin,
25 vinblastine, vincristine, vindesine, bleomycin, timaomycin, daunorubicin, doxorubicin,
epirubicin, idarubicin, paclitaxel, mithramycin, aecoformycin, mitomycin-C, L-asparaginase,
interferons, etoposide, teniposide, 17.alpha.-eflegtradiol, diethylstilbestrol, testosterone,
prednisone, fluoxymesterone, dromostanolone prapen testolactone, megestrol acetate,
tamoxifen, methylprednisolone, methyltestostergmegdnisolone, triamcinolone, chlorotrianisene,
30 hydroxyprogesterone, aminoglutethimide, estrammestmedroxyprogesterone acetate, leuprolide,
flutamide, toremifene, goserelin, cisplatin, cadatip, hydroxyurea, amsacrine, procarbazine,
mitotane, mitoxantrone, levamisole, navelbene, taazale, letrazole, capecitabine, reloxafine,
droloxafine, hexamethylmelamine, oxaliplatin (Eltr&), Iressa (gefmitib, ZdI839), XELODA

(capecitabine), TarceVa (erlotinib), Azacitidine (5-azacytidine; 5-AzaC)temozolomide



20 "Septic shock'giedess 1othe @&g}g@@g@r@‘i@potension, which requires treatment, and promotes further
organ damage and is associated with a worsening of the prognosis. Pathogens may be bacteria

(gram-negative and gram-positive), fungi, viruses and/grgquaryotes. The site of entry or primary infection
may be pneumonia, an infection of the urinary tract or péritonitis, for example. The infection may, but
need not necessapiy REAFSRGIRIBHNANL 2D RN IOREIDIR:IBBERSIM ) fIeHsd A ha REFSSRSSORLED
infection and a "systemic inflammatory response syndrome" (referred to hereinafter as "SIRS"). SIRS
occurs during infeiBIRE BLN&@8°YEiring other states such as injuries, burns, shock, operations,
ischaemia, pancreatitis, reanimation or tumours. The definition of the ACCP/SCCM Consensus
Conference Commfi¢eroggeifn ievdier praydedaaedodiernsuingihs qeagy|pen PP YA required
for the diagnosis "[SiRGilzandaneasusieotent peltainateds fiotedoaihg plabiengeviiich Gyhteaopeiaid ne that

increased heast ratg. Breatying dicHItes A0 ISR OLAAD Mgy The later (2001)
SCCM/ESICM/ACCP/ATS/SIS International Sepsis Definitions Conference essentially maintained the

critera, but fine-tued detale (Lewy et al, St Gare Med. 2003, 31, 1250, 1256), BHC, 08 4 01 Foreign
Countries - 26 - DICand SIKS ma;'? occur during sepsis, But 750’28 4 reSult ¢ P ratlons,)fumour
disorders, burns ot @pdries? RyifRble ARy oPDERATING OYSIERNRESS e alc viTIoNRbMiRelc SHBNakRIN
system at the surfaeiaf lavagediandeinelialeelsithe sutjisgesteffuteiwn Lodipmarongwed extravascular
tissue. As a consequence, there is coagulation in small vessels of various organs with hypoxia and 5
subsequent organgysiHRSHRR- CorfRRRARYAITBe! iihRisenstmPURRAFoagHIatQiBRIoS (fRegxample
factor X, prothrombin, fibrino eng‘| and platelets, which reduces the coagulability of the blood and may
result in heavy ble€di S.'tfﬂt'g%cﬁﬂ'ct)%s,'the inventive compounds can also be used for preventing
coagulation ex vivo, for example for preserving blood and plasma products, for cleaning/pretreating
catheters and othé“i@f’lﬁé’&’i@&]‘%ﬁﬁiiﬂﬁrﬁ%@‘éﬁariHé‘fhﬂﬂ@lﬁ‘%%@ﬁ?d‘i&@s%)&%@bFb'&%%ﬂ Efeelns o o
coating synthetic sutfiaeesaptintetiealtaexiianegacthipsirn eginded im midfied gxshivea, carfdrwhich
platelet-containing Biplpdifa! SRcNRIRS cJME-RFRSERAt IENNN IHERES PrRUSSR i iR AR aTiHhe inyentive

compounds for coating medical instruments and implants, for example catheters, prostheses, stents or
artificial heart val\@gnﬂﬂl?ﬁﬁblets (uncoated or coated tablets, fampie having enteric coatings or coatings which

15 are insoluble or dissolve with a delay and conthel release of the inventive compound), tablets

which disintegrate rapidly in the mouth, or filmsfiers, films/lyophilizates, capsules (for example
hard or soft gelatin capsules), sugar-coated tmblgtanules, pellets, powders, emulsions,

suspensions, aerosols or solutions.

Parenteral administration can take place with sawd@ of an absorption step (e.g. intravenous,
20 intraarterial, intracardiac, intraspinal or intmaibar) or with inclusion of an absorption (e.g.

intramuscular, subcutaneous, intracutaneous, pereatis or intraperitoneal). Administration

forms suitable for parenteral administration inéysteparations for injection and infusion in the

form of solutions, suspensions, emulsions, lyophtks or sterile powders.
Oral administration is preferred.

25 Suitable for the other administration routes aoe,example, pharmaceutical forms for inhalation
(inter alia powder inhalers, nebulizers), nasalpdrosolutions or sprays; tablets for lingual,
sublingual or buccal administration, films/wafersaapsules, suppositories, preparations for the
ears or eyes, vaginal capsules, aqueous suspen@aimns, shaking mixtures), lipophilic
suspensions, ointments, creams, transdermal thdrapgystems (e.g. patches), milk, pastes,

30 foams, dusting powders, implants or stents.



15case, the inveng%mqﬂgnggrgﬁﬂ bg fitmly attached to the surface or, for local action, be released
over a certain period of time from a carrier coating into the immediate envirmunent. The present invention
further provides for the use of the inventive compounds fI,)c_)Lr_treatment and/or prophylaxis of disorders, in
particular the disorders mentioned above. The presentinvention further provides for the use of the

inventive compounfls fRldAtRAUIRGGuEs adicamRIERG e atmanha Y &5 RO RIS L Heisarde s, in
particular the disorders mentioned above. The gresent invention further provides a method for treatment

and/or prophylaxiS Yo EIa"E H APAYN P Sh 8 HiRE r BRI MY JAER LB e PR E e Mp SRRy
effective amount @xaipigmeniiveseoenppientt 26ITHe proment@aaentiomicnbystiplng dedlutvsdickantests
comprising an invepiivRdh IR @8dig0R PoIRMHACMKIRSASHYSIRE! BHIPALp R RIS WRRIY deatgrent

d/ hylaxis, of the disord tioned above. Active i If itable f binati , b
why of oxamit al Bl BIr OB AAIEE/ TSkl GRG0 E3Bit SR BECHES (or

r )
example Norvasepdlgvdtipies)idondiitiavheliocraparailr aifeclyhedoniesaaipie!wissiHisiabilaets begridil;

iomerizine; BHC Qfib@idndrereigihfpRUERBic 8did) Stalbusy. [RoR)AMRIgAdaty astalitnfleviasiailies)
lovastatin, p tavasgﬁt'n é)ravaﬁigg(tin', rgsg/\é?ggﬁt&rr]sand simvastatin; cholesterol resorption inhibitors, for
example ezetimibe an'g RQ'E% 2! &oqesteryf)est'er transfer protein ("CETP") inhibitors, for example
torcetrapth; Slow molecular weight heparins, for example daltepar n sodium, ardeparin, certoparin,

enoxaparin, parnad&riP ERRE KT H O BR T PEY S R AP R R RRARIP A AL 555 AN Y S8 SRR Warfarin,
marcumar, fdridapaeiewghartigtneythithiose for rexanmeie thofietiale)ateitiitcdy rudtbir elotilineto proldheartrate,

propranolol, use for the purposes mentioned above.

In the case of parenteral administration, it hasegally been found to be advantageous to
administer amounts of about 5 to 250 mg every 24w achieve effective results. In the case of

oral administration the amount is about 5 to 100ewgry 24 hours.

15 It may nevertheless be necessary where approptiatgeviate from the stated amounts, in
particular as a function of the body weight, roofeadministration, individual response to the
active ingredient, nature of the preparation antetor interval over which administration takes

place.

The percentages in the tests and examples whidowfolre, unless indicated otherwise,
20 percentages by weight; parts are parts by weighltet ratios, dilution ratios and concentration
data for the liquid/liquid solutions are each basadvolume. "w/v" means "weight/volume". For

example, "10% w/v" means: 100 ml of solution orpgrsion comprise 10 g of substance.



atenolol, ajmaline gdisQRy[yTde RiaIMYiRg docainamide, quinidine, sparteine, aprindine, 10 lidocaine,
mexiletine, tocamide, encamide, flecamide, lorcamide, moricizine, propafenone, acebutolol, pindolol,
amiodarone, bretylium tosylate, bunaftine, sotalol, ader_lgéipe, atropine and digoxin; alpha-adrenergic
agonists, for example doxazosin mesylate, terazoson and prazosin;  beta-adrenerg c blockers, for
example carvedilok) propegaglpstimolol, nadolol, atenolol, 15metoprolol, bisoprolol, nebivolol, betaxolol,
acebutolol and bisoprolol; aldosterone antagonists, for example eplerenone and spironolactone;
angiotensin-conveABi Shgyme inhibitors ("ACE inhibitors"), for example moexipril, quinapril
hydrochloride, rarfrrpgl%nsmm, il, benazepril hydrochloride, enalapril, captopril, spirapril, perindopril,
fosinopril and trandolapril; 20angiotensin |l recefptor blockers ("ARBs"), for example
olmesartan-medo%Bf ),('candesartanafp\'?é?§énr1%ﬁ}' telmisartan, irbesartan, losartan and eprosartan;
endothelin antagofits, for examplectsbordditantlagoleentan and sitaxsentan-sodium; inhibitors of neutral
endopeptidase, fog example candox@iilspn@@sadaimMr) phosphodiesterase inhibitors, for example
milrinone, theoph IFElTe, % npocetinet I?nlﬁglér(cei{pgp]g 69F 2E§Z-hydroxy-3-nonyeadenine), sildenafil,
vardenafil and tadalafil; fibrinolytics,%r example reteqp?gs , alteplase and tenecteplase; GP Ith/llla
antagonists, for exfehple integrillin, ARGkinRBIEPRZHIBANT MRIC 09 1 019- Foreign Countries - 28 -
direct thrombin infiditors, for exampde hiel86ié: aigaimrpan, bivalirudin and dab gatran; indirect thrombin
inhibitors, for exaer/,ngdiparcil; dir%géi%régqindir.ect fagtor Xa inhibitors, for example fondaparinux-sodium,

. lamindpyridine
apixaban, razaxaban, y by

DMF N,N-dimethylformamide

DMSO dimethyl sulphoxide

DPPA diphenyl phosphorazidate

DSC disuccinimidyl carbonate

eq. equivalent(s)

ESI electrospray ionization (in MS)

h hour(s)

HATU O-(7-azabenzotriazol-1-yIN,N,N',N-tetramethyluronium
hexafluorophosphate

HPLC high-pressure, high-performance liquid chraygeaphy

LC-MS liquid chromatography-coupled mass spectrpgco

LDA lithium diisopropylamide

m multiplet (in NMR)

min minute(s)

MS mass spectroscopy

NMR nuclear magnetic resonance spectroscopy

PYBOP benzotriazol-1-yloxytris(pyrrolidino)phosphiom
hexafluorophosphate

q quartet (in NMR)

RP reversed phase (in HPLC)

RT room temperature

R retention time (in HPLC)

S singlet (in NMR)

t triplet (in NMR)

THF tetrahydrofuran



rivaroxaban (BAYB'??&(%%?M@FI’PSHQ?@09%199953’ AVE3247, otamixaban (XRP0673), 5 AVE6324,
-(72

SAR377142, idraparinux, , d, DT-831j, YM-150, 813893, LY517717 and DU-1766.;
direct and indirect factor Xa/lla inhibitors, for example engxapar n-sodium, AVE5026, SSR128428,
SSR128429 and BIBT-986 (Tanogitran); lipoprotein-associated phospholipase A2 ("LpPLA2") modulators;
10diuretics, for exgp|Rie,chiRdbalidone, ethacrynic acid, furosemide, amiloride, chlorothiazide,
hydrochlorothiazide, methyiclothiazide and benzthiazide; nitrates, for example isosorbide 5-mononitrate;
thromboxane ant i 0 e seratradast. picAtam n ' le ation
inhibitors, for exa?rngg edz ?éd@é@?%bﬁ%%@ﬁ@%%ﬁ a%%%?rﬁoﬁb%ﬂ?h@aﬁéﬁa%%g%rggg%épé[i(gﬁg{ﬂ%% and
CT-50547; cyclooRygBAaseimtibitdientdl: exarhplePsielbXiCatticPEreédxdbh WA calbeskB: BegiptiStriuretic
peptides, for exangpaiaasvititle Dok ulastide; VE-GEsnec oEoes, B exavpleBXREDE3B8 2K TBB/5-HT2A
antagonists, for example SL65.0472; 20 guanylate cyclase activators, for example ataciguat (HMRI766),
HMRIO69 riociguat and cinaciguat; e-NOS transcription enhancers, for example AVE9488 and AVE3085;
antiatherogenf sutsiainces, Boiaxemep @ 7B GiF e 7cdiP iohigiers3dorexaepdecAZR0634; 25renin
inhibitors, for example aliskirin and VNP489;

LC-MS methods:

Method 1B:MS instrument type: Micromass ZQ; HPLC instrumgme: HP 1100 Series; UV
DAD; column: Phenomenex Gemini 3 4, 30 mm x 3.0 raluent A: 1 | of water + 0.5 ml of 50%
formic acid, eluent B: 1 | of acetonitrile + 0.5 ofl50% formic acid; gradient: 0.0 min 90%4A

10 25 min 30%A - 3.0 min 5%A -~ 45 min 5%A; flow rate: 0.0 min 1 ml/min,

2.5 min/3.0 min/4.5 min 2 ml/min; oven: ¥ UV detection: 210 nm.

Method 2B:Instrument: Micromass QuattroPremier with WatePL. G Acquity; column: Thermo
Hypersil GOLD 1.9 p, 50 mm x 1 mm; eluent A: 1 Ivaditer + 0.5 ml of 50% formic acid, eluent
B: 1 | of acetonitrile + 0.5 ml of 50% formic acigradient: 0.0 min 90%A- 0.1 min 90%A -

15 1.5 min 10%A- 2.2 min 10%A; oven: 5C; flow rate: 0.33 ml/min; UV detection: 210 nm.

Method 3B:MS instrument type: Micromass ZQ; HPLC instrumgmute: Waters Alliance 2795;
column: Phenomenex Synergi 2.5 4 MAX-RP 100A Meyc@0 mm x 4 mm; eluent A: 1 | of

water + 0.5 ml of 50% formic acid, eluent B: 1flaxetonitrile + 0.5 ml of 50% formic acid;



BHC 09 1 019- F%ﬁi@%&PHEU%réiaﬁ cdnhiRitors of adenosine diphosphate-induced platelet aggregation,
for example clop dogrel, ticlopidine, prasugrel, AZD6140, ticagrelor and elinogrel; NHE-1 inhibitors, for
example AVE4454 and AVE4890. Antibiotic therapy: vgg%us antibiotics or antifungal medicament

combinations are suitable, either 5 as calculated therapy (before a microbial assessment has been made)

or as specific thergpy;dliich HIRTARNCIA. Sxmplosstalaidan solleidal dlidssyasonrssaisedepexample
norepinephrine, dopamine or vasopressin; inotropic therapy, for example dobutamine; corticosteroids, for
example hydrocortisone, or fludrocortisone; recombinant human activated protein C, Xigris; blood
products, for example SiytBraswR: RRREHE AR RLURIRL sANGENtrates, erythropoietin or fresh 10 frozen
plasma; assisted ventilation in sepsis-induced acute lung injury (ALT) or acute respiratory distress
syndrome (ARDS), for example permissive hypercapnia, low tidal volumes; sedation: for example
diazepam, lorazepam, midazolam or propofol. Opioids: for example fentanyl, hydromorphone, morphine,
meperidine or remifentanil. NSAIDs: for example ketorolac, ibuprofen or acetaminophen. Neuromuscular
blockade: for example pancuronium; glucose control, for 15 example insulin, glucose; renal replacement
therapies, for exaMBlROSARIMFTYE GBI HLFENBRS HaEHvSrMieifoM DMt RIHEERT heRifd didl9s 4 BN-dose
dopamine for renattioieciigersintcoags|antsriarexampledait thignbasis prephyasiswo féonicesd,
replacement theragieg, f&ff%%m'@ounmg%%%tsﬂo?%% 'nf%nl%%\{dr;n A oAL tl'b%ﬁ%a/{!r?oﬂﬁﬁa“”o'ds’
hirudin, bivalirudin or argatroban; bicarbonate therapy; stress ulcerprophylaxis, for example receptor
inhibitors, 20antacids. Medicaments for proliferative disorders: uracil, chlormethine, cyclophosphamide,
fosfamide, melphaig, chioramiasihpipobiemah UIRIMene e AiBoRIYIEN=sOppsporamine,
busulfan, carmustine, lomustine, streptozocin, dacarbazine, methotrexate, 5-fluorouracil, floxuridine,
cytarabine, 6-mercaptopurine, 6-thioguanine, fludarabine phosphate, pentostatin, 25 vinblastine,
vincristine, vindesine, bleomycin, dactinomycin, daunorubicin, doxorubicin, epirubicin, idarubicin,
paclitaxel, mithramycin, deoxycoformycin, mitomycin-C, L-asparaginase, interferons, etoposide,
teniposide, 17.alphémathyydesicachol diethylstilbestrol, testosterone, prednisone, fluoxymesterone,
dromostanolone propionate, testolactone, megestrol acetate, tamoxifen, methylprednisolone,

methyltestosterongiepiadiBisMenemtirnraloAe QEhior thanisene S3e M ERIMAGRSIIQING, UPLC
aminoglutethimide, stansting, medraproassierons asslate: Isupralide fliamide, ioremifens,
goserelin, cisplatin, carbop Atin, hyrHroxyuréa, amsacrine, procarbazine, mitotane, mitoxantrone,
levamisole, ndVellsepieniiiastre 2018 et 6| dotnis easitdiis rastio® RN Yefrol dxafitie Shekarddiyimelamine,
oxaliplatin (Eloxatie), Iressa (gefmitib, Zd1839), XELODA(r) (capecitabine), Tarceva(r) (erlotinib),
Azacitidine (5-azacytidine; 5-AzaC), temozolomide BHC 09 1 019- Foreign Countries - 30 - (Temodar(r)),
gemcitabine (e.g. SFMERR (PP{gEenciaidiRd HUMNVAY sstatiror leomPiation of two or more of the
above. The present invention further provides a method for preventing the coagulation of blood in vitro,
in particular in banked blood or biological samples containing platelets, which is characterized in that 5 an
anticoagulatory amount of the inventive compound is added.

Method 6B:MS instrument type: Waters (Micromass) Quattro fgicHPLC instrument type:

Agilent 1100 series; column: Thermo Hypersil GOL[P 20 mm x 4 mm; eluent A: 1 | of water +

0.5 ml of 50% formic acid, eluent B: 1 | of acetdte + 0.5 ml of 50% formic acid; gradient: 0.0
15 min 100%A— 3.0 min 10%A— 4.0 min 10%A— 4.01 min 100%A; (flow rate: 2.5 ml/mir}

5.00 min 100%A; oven: 50Q; flow rate: 2 ml/min; UV detection: 210 nm.

Method 7B:MS instrument type: Waters ZQ; HPLC instrumentetypgilent 1100 Series; UV
DAD; column: Thermo Hypersil GOLD 3 u 20 mm x 4 metuent A: 1 | of water + 0.5 ml of

50% formic acid, eluent B: 1 | of acetonitrile ¥50ml of 50% formic acid; gradient: 0.0 min



The inventive compoungs ¢39. %tr&}ﬁﬁtéﬂllﬁf#& and/or locally. For this purpose, they can be administered
in a suitable way, for example by the oral, parenteral, pulmonal, nasal, sublingual, lingual, buccal, rectal,
dermal, transdermal, conjunctival, otic route, or as implant or stent. ~ The inventive compounds can be
administered in administration forms suitable for these 10 administration routes. Suitable administration
forms for oral administration are those which function according to the prior art and deliver the inventive
compounds rapidly and/or in modified fashion, and which contain the inventive compounds in crystalline
and/or amorphizedG¥d A r-diSso ved fFint)-fof Exaim Bletablets(UFledited ate .combni talyletdefestoxample
having enteric coatings or coatings which 15 are insoluble or dissolve with a delay and control the release
of the inventive compound), tablets which disintegrate rapidly in the mouth, or films/wafers,
films/lyophilizates, capsules (for example hard or soft gelatin capsules), sugar-coated tablets, granules,
pellets, powders, ng)ulsmns suspensions, aerosols or solutions Parenteral administration can take place
with avoidance of i Sb%orptlon step (e.g. intravenous, 20 intraarterial, intracardiac, intraspinal or
intralumbar) or with |nclu5|on of an absorption (e.g. intramuscular, subcutaneous, intracutaneous,
percutaneous or iRieRsEshackaralon ieRAMIINESPms suitable for parenteral administration include
preparations for injection and |nfu5|on in the form of solutions, suspensions, emulsions, lyophilizates or
sterile powders. OYgRamidRtrdtienses p@*@?bdcﬂﬁgeﬁablé@dﬂthéwﬁer%t'iﬂﬁfﬁistrétloWﬁB[Hlé@ﬁre for
example, pharmaceutical forms for inhalation (inter alia powder inhalers, nebulizers), nasal drops,
solutions or sprays; tablets for lingual, sublingual or buccal administration, films/wafers or capsules,
suppositories pre{saPatidnifePiPRABRY SO0 e fay, RiggitamAsainetysuedud \sdelssiioAd Y Mtlons, shaking
mixtures), lipophilic suspensions, ointments, creams, transdermal therapeutic systems (e.g. patches),
milk, pastes, 30foams, dusting powders, implants or stents. BHC 09 1 019- Foreign Countries -31 - The
inventive compounds can be converted to the administration forms mentioned. This can be done in a
manner known per se by mixing with inert, nontoxic, pharmaceutically suitable excipients. These
excipients includepatiRrs tfehaxanriednikespsaling allbbosemlaciospiBan iiQhasaleathieg- liquid
polyethylene glycols), emulsifiers and dispersants or wetting agents 5 (for example sodium
dodecylsulphate, polyoxysorbitan oleate), binders (for example polyvinylpyrrolidone), synthetic and
natural polymers (fgr7exasapiaalDsimiminstakiigeisteep antieeantier gxample ascorbic acid), colours
(e.g. inorganic pigments for example iron oxides) and masking flavours and/or odours. The present
invention further provides medicaments comprising at least one inventive compound, 10 preferably
together with one or more inert nontoxic pharmaceutically suitable auxiliaries, and their use for the
purposes mentioned above. In the case of parenteral administration, it has generally been found to be
advantageous to administer amounts of about 5 to 250 mg every 24 hours to achieve effective results. In

the case of oral adtftRERm 76 EThENERGGS 13 HBo7rYy M6ty 34t methanol/acetonitrile

50:50; flow rate: 15 ml/min, temperature:®80UV detection: 220 nm.

10 Method 4D: Phase: Daicel Chiralpak 1A, 5um 250 mm x 20 mimert: tert-butyl methyl

ether/methanol 50:50; flow rate: 15 ml/min; tempere: 30C; UV detection: 220 nm.



151t may neverthelggs 6@1%%%?%W58&ﬂtﬁ‘@?r°p”ate to deviate from the stated amounts, in particular
as a function of the body weight, route of administration, individual response to the active ingredient,

nature of the preparation and time or interval over which Elenlstrann takes place. The percentages in
the tests and examples which follow are, unless indicated otherwise, 20 percentages by weight; parts are
parts by weight. SQIu&RH 6iash AR ERIGS ApSeoneetasiondata s thelsuicilionic solions.are
each based on volume. "w/v" means "weighUvolume". Iélor example, "10% w/v" means: 100 ml of solution
or suspension comprise 10 g of substance. BHC 09 1 019- Foreign Countries - 32 - A)Examples
Abbreviations: appjex.apRrexinately &R earBenyifisasiazaladayishdaupklet (in NMR) TLCthin-layer
chromatography DCldirect chemical ionization (in MS) dddouble doublet (in NMR)
DMAP4-dimethylaminopyridine DMFN,N-dimethylformamide

Method 6D:Phase: Daicel Chiralpak AD-H, 5 um 250 mm x 20 netnent: isohexane/ethanol

25:75; flow rate: 15 ml/min, temperature:®@5UV detection: 220 nm.

5 Method 7D:Phase: Daicel Chiralpak AD-H, 5 um 250 mm x 20 rafugnt: ethanol 100%; flow

rate: 15 ml/min, temperature: 45 UV detection: 220 nm.

Method 8D: Phase: Daicel Chiralpak AD-H, 5um 250mm x 20 mrejuent:

isohexane/isopropanol 30:70; flow rate: 15 ml/némperature: 4%; UV detection: 220 nm.

Method 9D: Phase: Daicel Chiralpak 1A, 5 um 250 mm x 20 miugwt: acetonitrile/methanol

10 70:30; flow rate: 15 ml/min, temperature:®8QUV detection: 220 nm.

Method 10D:Phase: Daicel Chiralpak 1A, 5 um 250 mm x 20 miuemt: acetonitrile/methanol

70:30; flow rate: 20 ml/min, temperature:®85UV detection: 210 nm.



DMSOdimethyl s%@;d}@&%@%%rﬁ@gphoraﬂdme DSCdisuccinimidyl carbonate

eg.equivalent(s) ESlelectrospray ionization (in MS) hour(s)
HATUO-(7-azabenzotriazo|-1-y1)-N,N,N,N-tetramethylu_rgpi_um hexafluorophosphate HPLChigh-pressure,
high-performance liquid chromatography LC-MSliquid chromatography-coupled mass spectroscopy
LDAlithium diisopigpaunide. BRALP!SSKie R RN ABUS (S MSHASS:SPE RiFASEO RE MR EEAS)
magnetic resonance spectroscopy PYBOPbenzotriazol-1-yloxytris(pyrrolidino)phosphonium
hexafluorophosphate

70:30; flow rate: 15 ml/min, temperature:®@pUV detection: 220 nm.

Analytical separation of enantiomers:

Method 1E:Phase: Daicel Chiralpak AD-H, 5 pm 250 mm x 4 mfagnt: isopropanol/isohexane:

5 75:25; flow rate: 1 ml/min; temperature:°€5UV detection: 220 nm.

Method 2E: Phase: Daicel Chiralpak AD-H, 5pm 250mm x 4.6;mneluent:

isohexane/isopropanol 25:75 + 0.2% trifluoroacetitid + 1% water; flow rate: 1 ml/min;

temperature: 4%; UV detection: 235 nm.

Method 3E:Phase: Daicel Chiralpak IA, 5 um 250 mm x 4.6 netaent: acetonitrile/methanol

10 75:25; flow rate: 1 ml/min; temperature:®25UV detection: 220 nm.

Method 4E:Phase: Daicel Chiralpak IA, 5 um 250 mm x 4.6 refnent: acetonitrile/methanol

50:50; flow rate: 1 ml/min; temperature:®25UV detection: 220 nm.



guartet (in NMR) %ﬁ@&@ﬁsﬁﬂaph@r%%ﬂr&:gﬁlr@ RTroom temperature Rtretention time (in HPLC) singlet (in
NMR) triplet (in NMR) THFtetrahydrofuran BHC 09 1 019- Foreign Countries - 33 - HPLC methods:

Method IA: Instrument: HP 1100 with DAD detection; coJymn: Kromasil 100 RP-18, 60 min x 2.1 mm, 3 5
nm; eluent A: 5 ml of perchloric acid (70%) / 1 of water, &luent B: acetonitrile; gradient: 0 min 2% B 0.5
min 29 B 45 min g0t B EE5RIR00ELP G MIRAA 5T i 2% B AnialenO-ER Bl ey
temperature: 30C; UV detection: 210 nm. LC-MS methods: Method IB: MS instrument type: Micromass
ZQ; HPLC instrument type: HP 1100 Series; UV DAD; column: Phenomenex Gemini 3 n, 30mm x 3 0
mm; eluent A: 11 gfuatRtinaRoPstbef RAVARrMiciAGd ielsbBst 1 8f aeriGpiriR o> ml of 50% formic
acid; gradient- 0 0 min 90%A 10 2.5 min 30%A3.0 min 5%A4.5 min 5%A, flow rate- 00 min 1 ml/min, 2.5
min/3 0 min/4 5 min 2 ml/min; oven: 50C; UV detection: 210 nm.

Method 6E:Phase: Daicel Chiralpak AD-H, 5 um 250 mm x 4.6,retaent: ethanol 100%; flow

rate: 1 ml/min, temperature: 45 UV detection: 220 nm.

5 Method 7E: Phase: Daicel Chiralpak AD-H, 5um 250mm x 4.6 ,mraluent:

isohexane/isopropanol 30:70; flow rate: 1 ml/memperature: 4%; UV detection: 220 nm.

Method 8E:Phase: Daicel Chiralpak IA, 5 um 250 mm x 4.6 refnent: acetonitrile/methanol

70:30; flow rate: 15 ml/min, temperature:®25UV detection: 220 nm.

Method 9E:Phase: Daicel Chiralpak IA, 5 um 250 mm x 4.6 netaent: acetonitrile/methanol

10  70:30; flow rate: 15 ml/min, temperature:®8QUV detection: 220 nm.

Method 10E:Phase: Daicel Chiralpak IA, 5 um 250 mm x 4.6 refuent: acetonitrile/methanol

70:30; flow rate: 1 ml/min, temperature:°80UV detection: 220 nm.



Method 2B: Instruw%d\ﬁigmi&%&%@mier with Waters UPLC Acquity; column: Thermo Hypersil
GOLD 1.9 n, 50mm x 1 mm; eluent A: 11 of water + 0.5 ml of 50% formic acid, eluent B: 11 of acetonitrile
+ 0.5 ml of 50% formic acid; gradient: 0.0 min 90%A 0 _13r51i_n 90%A 151.5 min 10%A 2.2 min 10%A; oven:
50C,; flow rate: 0.33 ml/min; UV detection: 210 nm. Method 3B: MS instrument type: Micromass ZQ;
HPLC instrument ﬁx&%e%@%ﬁé@m&?@émp&m&ﬁ,ﬁgM@ama_%%@&@ AR AN
Mercury, 20mm x 4 mm; eluent A: 11 of water + 0.5 ml of 50% formic acid, eluent B: 11 of acetonitrile +
0.5 ml of 50% formic acid; BHC 09 1 019- Foreign Countries - 34 - gradient: 0.0 min 90%A 0.1 min 90%A
3.0 min 5%A 4.0 miny5%Ag: 340N ABAE diivarate; amimigistven: mitGin U¥Hsirstien«210ym.
Method 4B: Instrument: Micromass Quattro Micro MS with HPLC Agilent series 1100; column: Thermo
Hypersil GOLD 31.t. 20 mm x 4 min; eluent A: 11 of water + 0.5 ml of 50% formic acid, 5eluent B: 11 of
acetonitrile + 0.5 ml of 50% formic acid; gradient: 0.0 min 100%A3 0 min 10%A4.0 min 10%A4.01 min
100%A5.00 min 100%A; oven: 50C; flow rate: 2 ml/min; UV detection: 210 nm. Method 5B: Instrument:
Waters ACQUITYdBSBEIAP2A0 Bystem; column: Waters Acquity UPLC HSS T3 1.4i 50 mm x 1 mm; eluent
A: 11 of water + 0.25 ml of 99% formic acid, eluent B: 11 of 10 acetonitrile + 0.25 ml of 99% formic acid;
gradient: 0.0 min @49 Rethi&%A20 min 5%A; oven: 50C; flow rate: 0.40 ml/min; UV detection: 210
-400 nm. Method 6B: MS instrument type: Waters (Micromass) Quattro Micro; HPLC instrument type:
Agilent 1100 seriegeglgmninshensa:HypessihssQidY 3¢ de28omublunthnHeseest As k1 obvaten %

0.33 um; constant flow rate with helium: 0.88 miimoven: 70°C; inlet: 250°C; gradient: 70°C,
30°C/min— 310°C (hold for 3 min).

The microwave reactor used was a “single modetunsént of the Emryd' Optimizer type.



0.5 ml of 50% forr’gig@ggjl ghtée%%q].;&m&@_pnitrile + 0.5 ml of 50% formic acid; gradient: 0.0 15 min
100%A -> 3.0 min T0%A -*4.0 min T0%A -*4.01 min 100%A; (flow rate: 2.5 ml/min) 5.00 min 100%A;
oven: 50C; flow rate: 2 ml/min; UV detection: 210 nin. Method 7B: MS instrument type: Waters ZQ; HPLC
instrument type: Agilent 1100 Series; UV DAD; column: Thermo Hypersil GOLD 3 1.t. 20 mm x 4 mm;

eluent A: 11 of Waé%rﬂ’n%-&mé&jr%@% formic acid, eluent B: 11 of acetonitrile + 0.5 ml of 50% formic acid;
gradient- 00 min - Foreign Countries - 35 - 100% A -> 3.0 min 10% A -> 4.0 min 10% A

oven: 55C; flow rate; in, UM, detection; . n. P ive separation of enantiomers: Method ID:
Phase: Daicel Ch?%%%%gpx{giﬁ?&éﬁ%%%@%%lﬁ%%%fcga%ﬁag@ 5isohexanel/isopropanol 25:75; flow rate:
15 ml/min, temperature: 45C; LTV detection: 220 nm, Method 2D; Phase: Daicel Chiralpak |A, 5 nin 250
T 20 . eloBnt R TR IS 8. Fo TR BB AR SEer U et
220 nm. Method 3DdPKds@Dai¢E| DleirdpEka A0S ad TECMREL 20emin Tefueactiere thiaived it stoiedrile

5 at room temperature overnight. For workup, the mbhas removed under reduced pressure,

saturated aqueous sodium hydrogencarbonate soligicedded and the reaction mixture is
extracted with ethyl acetate. The organic phasdried over sodium sulphate and concentrated.

The residue is reacted without further purification
General Method 2A: N'-Hydroxyimidamide formation

10 A solution of the appropriate nitrile (1.0 eq) inmxture of ethanol (1.9 ml/mmol) and water (0.5
ml/mmol) is admixed at RT with hydroxylammonium ahitle (1.08 eq.) and sodium hydroxide
(1.12 eq.). The reaction mixture is stirred at rotamperature for 16 hours. For workup, the
reaction mixture is concentrated under reducedspres admixed with dichloromethane and
filtered. The filtrate is concentrated under redugeessure and the residue is reacted without

15 further purification.
General Method 3A: Suzuki coupling

A mixture of the appropriate bromopyridine in tahee(1.8 ml/mmol) is admixed under argon and
at RT with tetrakis(triphenylphosphine)palladiumO@eq.), with a solution of the appropriate
arylboronic acid (1.2 eq.) in ethanol (0.5 ml/mmald with a solution of potassium fluoride
20 (2.0 eq.) in water (0.2 ml/mmol). The reaction miet is stirred under reflux for several hours
until the conversion is substantially complete.eAfaddition of ethyl acetate and phase separation,
the organic phase is washed once with water and wonih saturated agueous sodium chloride
solution, dried (magnesium sulphate), filtered aodcentrated under reduced pressure. The crude
product is purified by flash chromatography (siligal 60, eluent: dichloromethane/methanol

25 mixtures).
General Method 4A: Hydrogenation of the pyridine

A solution of the pyridine in ethanol (9 ml/mmol admixed under argon with palladium on

activated carbon (moistened with approx. 50% wat@B g/mmol), and the mixture is

hydrogenated at 60°C in a 50 bar hydrogen atmospheernight. The catalyst is then filtered off
30 through a filter layer and washed repeatedly wittaeol. The combined filtrates are concentrated

under reduced pressure.



50:50; flow rate: 1§HEI/(5§iPOW@$Hr€6mQQ%sUV detection: 220 nm. 10 Method 4D: Phase: Daicel Ch
ralpak IA, 5 nm 250 min X 20 mm, eluent: tert-butyl methyl ether/methanol 50:50; flow rate: 15 ml/min;
temperature: 30C; UV detection: 220 nm. BHC 09 1 019- Foreign Countries - 36 - Method 5D: Phase:
Daicel Chiralpak 1A, 5 nin 250 mm x 20 mm, eluent: métﬁ%hol/acetonitrile 25:75; flow rate: 15 ml/min,

temperature: 30CddYeAeiReiinn:s22Mamy Methad /iR Rhassefaige! Chiralpak AD-H, 5 nm 250 mm x 20

mm, eluent: isohexane/ethanol 25:75; flow rate: 15 ml/min, temperature: 45C; UV detection: 220 nm. 5

Method 7D: Phaseg; Daic i - ! mj | - e 100%:; .15
ml/min, tem peratu%}a%jég &ﬁ%/r%g%%@o%%%% ﬁg gﬂﬁgt@o%%eéqﬁ@s@ Lé?aﬁ ﬁ%l%ﬁﬁﬁ[‘)%% ﬁﬁtﬂg wég%ﬁr? 250
mm x 20 mm, eluéhf RKohEERBASBEHANBIBTTPY; IBHPAIESE Ril/ANPL feMseniatrd: s eonvegEion
detection: 220 nmisMetngadedd) wahage:Dajgat Ghidedpaid [habrius 260emm 820 i, tebuemiversion is

acetonitrile/ m%tha!;‘&%ﬁ%@:% et Ehel AR SRR it SYAGIEGHRTe 40D MGk
IOD: Phase: Daicel Chiralpak IA, 5 nin 250 mm x 20 mm, eluent: acetonitrile/methanol _
with water and the mixture is acidified (pH 1) wigtlqueous 1 N hydrochloric acid solution. The

mixture is extracted with ethyl acetate and theaonrg phase is dried with magnesium sulphate,

filtered and concentrated under reduced pressure.
General Method 6A: Oxadiazole formation

10 A solution of the appropriate piperidine-3-carbagydcid in dimethylformamide (10-20 ml/mmol)
is admixed under argon at RT with HATU (1.2 edl)N-diisopropylethylamine (2.2 eq.) and the
appropriate N-hydroxyimidamide (1.1 eq.). The reaction mixtuiee stirred at RT until the
formation of the intermediate is complete and tiséired further at 120°C until the desired
product has formed from this intermediate. The tieacmixture is then purified by means of

15 preparative HPLC.

Example 1A

N'-Hydroxy-3-methoxypropanimidamide

According to General Method 1A, 20.0 g (235.0 mnuail)3-methoxypropionitrile were reacted.
20 Yield: 18.1 g (49% of theory, purity 74% )

HPLC (Method 1A): R= 0.35 min; MS (ESIpos): m/z = 119 [M+H]

Example 2A

3-EthoxyN'-hydroxypropanimidamide



70:30; flow rate: 29, [RIFYID oIMRGERIHS  FRSesUV detection: 210 nm. BHC 09 1 019- Foreign Countries -
37 - Method 11D: Phase: Daicel Chralpak AD-H, 5 nin 250 mm x 20 mm, eluent: sohexane/ethanol
70:30; flow rate: 15 ml/min, temperature: 40C; UV dete_c}li n: 220 nm. Analytical separation of
enantiomers: Method 1E: Phase: Daicel Chiralpak AD-H,’5 nm 250 mm x 4 mm; eluent:
isopropanol/isohexapgaRgR2Ee o ke BIBID espRerAUISe ARGy ProYicIatREtinsre 720 Wighod 2E:
Phase: Daicel Chiralpak AD-H, 5 nin 250 min x 4.6 mm; eluent: isohexane/isopropanol 25:75 + 0.2%
trifluoroacetic acid’® 296 RAIAPEABNAHY- P lmin; temperature: 45C; LTV detection: 235 nm. Method 3E:
Phase: Daicel Chiralpak IA, 5 nin 250 mm x 4.6 mm, eluent: acetonitrile/methanol 1075:25; flow rate: 1
ml/min; temperatUf®-e5¢ethoddéis o 69 20mM SNietRog 4/ PhiddiMAltel Chiralpak IA, 5 nin 250 mm x
4.6 mm, eluent: acetonitrile/methanol 50:50; flow rate: 1 ml/min; temperature: 25C; UV detection: 220 nm.
Example 3A

5 N'-Hydroxycyclopropanecarboximidamide

According to General Method 2A, 7.2 g (107.3 mmaflcyclopropanecarbonitrile were reacted.
Yield: 4.8 g (44% of theory)

LC-MS (Method 2B): R= 0.16 min; MS (ESlpos): m/z = 101 [M+H]
10 Example 4A

Methyl 5-(4-ethylphenyl)pyridine-3-carboxylate

H,C 0

According to General Method 3A, 32 g (148 mmol)naéthyl 5-bromonicotinate and 27 g (178
mmol, 1.2 eq.) of 4-ethylphenylboronic acid wegaated. Yield: 24 g (64% of theory)

15 LC-MS (Method 3B): R= 2.03 min; MS (ESIpos): m/z = 242 [M+H]

'H NMR (400 MHz, DMSO-¢): & = 9.13 (d, 1H), 9.05 (d, 1H), 8.45 (t, 1H), 7.2 2H), 7.38 (d,
2H), 3.93 (s, 3H), 2.68 (q, 2H), 1.22 (t, 3H).

Example 5A

Methyl 5-(4-ethylphenyl)piperidine-3-carboxylatafemic cis/trans isomer mixture]



BHC 09 1 019- Foéﬁi@%&PH{@[iﬁéréﬁﬁCMﬁmd 5E: Phase: Daicel Chiralpak IA, 5 nm 250 mm x 4.6 mm,
eluent: tert-butyl methyl ether/methanol 50:50; flow rate: 1 ml/min; temperature: 25C; UV detection: 220
nm. Method 6E: Phase: Daicel Chiralpak AD-H, 5 nin 25 3r_nin X 46 mm, eluent: ethanol 100%; flow rate: 1
ml/min, temperature: 45C; UV detection: 220 nm. 5 Method 7E: Phase: Daicel Chiralpak AD-H, 5 nm 250
mm x 4.6 mm, eluent: isohexane/isopropangl 30:7Q; flow rate: 1 ml/min, temperature: 45C; UV detection:
220 nm. Method 8E: Phase: Daicel Chirglpak IA N 250 mm x@.6 mm, eluent: acetonitrile/methanol
70:30; flow rate: 15 ml/min, temperature: 25C; fection: 220 pim. Method 9E: Phase: Daicel
Chiralpak 1A, 5 nin 250 mm x 4.6 mm, eluent: acetonitrily hethol 1®70:30; flow rate: 15 ml/min,
temperature: 30C; UV detection: 220 nm. Method 10E: Rhase;JDaicel Chiralpak IA, 5 nin 250mm x 4.6
mm, eluent: acetonitrile/methanol 70:30; flow rate: 1 ml/min\temperature: 30C; LTV detection: 220 nm.
BHC 09 1 019- Foreign Countries - 39 - H

According to General Method 4A, 24 g (94 mmol) ofethyl 5-(4-ethylphenyl)pyridine-3-
carboxylate were hydrogenated. Yield: 20 g (77%nebry)

LC-MS (Method 4B): R= 1.43 min; MS (ESlpos): m/z = 248 [M+H]

5 Example 6A

Methyl 5-(4-ethylphenyl)-1-(thiomorpholin-4-ylcarbgl)piperidine-3-carboxylate [racemic cis/

trans isomer mixture]

CH

OJ\N
8

5.00 g (12.1 mmol) of 3-methyl 1-(4-nitrophenyl)(&-ethylphenyl)piperidine-1,3-dicarboxylate
10 (Example 30A), 3.57 g (36.4 mmol) of thiomorpholinad 5.03 g (36.4 mmol) of potassium
carbonate were added to 76 ml of DMF and heatéesl portions at 150°C for 1.5 h in a single-
mode microwave (Emrys Optimizer). For workup, theaation solutions were combined and

filtered, and the residue was purified by meangreparative HPLC. Yield: 3.07 g (67% of theory)

LC-MS (Method 5B): R= 1.16 and 1.18 min (cis/trans isomers); MS (ES)pon/z = 377
15 [M+H]".

Example 7A

5-(4-Ethylphenyl)-1-(thiomorpholin-4-ylcarbonyl)@pdine-3-carboxylic acid [racemic cis

isomer]



Method 11E: Pha%?_'@@éc_@b@lﬁ@lg% ARiHr& M 250 min x 46 mm, eluent: sohexane/ethanol 25:75 +
0.2% trifluoroacetic acid + 1% water; flow rate: 1 ml/min, temperature: 45C; UV detection: 220 nm. GC-MS
methods: 5 Method IF: Instrument: Micromass OCT, 006%90 column: Restek RTX-35, 15 m x 200 nin x
0.33 nm; constant flow rate with helium: 0.88 ml/min; oven: 70C; inlet: 250C; gradient: 70C, 30C/min
-'310C (hold for 3 min) The microwave reactqy used was a "single mode" instrument of the EmrysTm
Optimizer type. BHC 09 1 019- Foreign Co nfries - 40 - Starting compounds General Method 1A:
N'-Hydroxyimidamide formation A solution o @ opriate nitrgje (1.0 eq) in ethanol (1.2 ml/mmol) is
admixed at RT with hydroxylammonium chlorid eq.) and trigithylamine (1.2 eq.). The reaction
mixture is stirred 5 at room temperature overnight-#0o pthe ethanol is removed under reduced
pressure, saturated aqueous sodium hydrogencarbonat solu |on is added and the reaction mixture is
extracted with ethyl acetate. The organic phase is dried Oy odium sulphate and concentrated. The

N
residue is reacted without further purification. General Metgod 2A: N'-Hydroxyimidamide formation 10A

solution of the appropriate nitrile (1.0 eq) in a mixture o ml/mmol) and water (0.5 ml/mmol) is
admixed at RT with hydroxylammonium chloride (1.08 eq.) anfd sodium hydroxide (1.12 eq.). The reaction
mixture is stirred at room temperature for 16 hours. For workupythereaction mixture is concentrated
under reduced pressure, admixed with dichloromethane and filtered. The filtrate is concentrated under

reduced preSSUreﬁcré%rmggr%sggﬁael%lrﬁ%ﬁ%g gvAthSQHE) g (7.97 mnufi)the compound from Example 6A and

8.94 g (79.7 mmol) of potassiutart-butoxide were reacted. The reaction led selectitelye cis

isomer. Yield: 2.74 g (93% of theory)
5 LC-MS (Method 5B): R= 1.04 min; MS (ESIpos): m/z = 363 [M+H]

Example 8A

{3-(4-Ethylphenyl)-5-[3-(2-methoxyethyl)-1,2,4-ox@aol-5-yl]piperidin-1-yl}(thiomorpholin-4-

yl)methanone [racemic cis isomer]

—N
H,C 0O \>\\\
NS
N o]
N
(s
10 According to General Method 6A, 300 mg (0.828 mnwfljhe compound from Example 7A and

134 mg (0.910 mmol) oN'-hydroxy-3-methoxypropanimidamide were reactedel®i 185 mg
(49% of theory)

LC-MS (Method 5B): R= 1.22 min; MS (ESIpos): m/z = 445 [M+H]

Example 9A

15 [3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-(4-ethyipnyl)piperidin-1-yl](thiomorpholin-4-yl)-

methanone [racemic cis isomer]



15further purificatgchgqq{fé_l\éggaag Shunmleguki coupling A mixture of the appropriate bromopyridine in
toluene (1.8 ml/mmol) is admixed under argon and at RT with tetrakis(triphenylphosphine)palladium (0.02
eg.), with a solution of the appropriate arylboronic acid_(;[ ' eq.) in ethanol (0.5 ml/mmol) and with a
solution of potassium fluoride 20 (2.0 eq.) in water (0.2 mi/mmol) The reaction mixture is stirred under
reflux for several hours until the conversion_is sylstantially complete. After addition of ethyl acetate and
phase separation, the organic phasetigGwashg )
chloride solution, dried (magnesium sulphate
crude product is purified by flash chromatograpF [ gel®0, ellent: dichloromethane/methanol
25mixtures). General Method 4A: Hydrogenation of tha_pyridine A solution of the pyridine in ethanol (9
ml/mmol) is admixed under argon with palladium on activ&fed carbon (moistened with approx. 50% water,
0.3 g/mmol), and the mixture is hydrogenated at 60C in 850 bar hydrogen atmosphere overnight. The
catalyst is then filtered off 30through a filter layer and washe ﬁepxﬁtedly with ethanol The combined
filtrates are concentrated under reduced pressure. BHC 09 1 019-d~oreign Countries -41 - General
Method 5A: Methyl ester hydrolysis/epimerization

According to General Method 6A, 300 mg (0.828 mnajljhe compound from Example 7A and
91 mg (0.91 mmol) olN'-hydroxycyclopropanecarboximidamideere reacted Yield: 141 mg
(40% of theory)

5 LC-MS (Method 5B): R= 1.32 min; MS (ESIpos): m/z = 427 [M+H]

'H NMR (400 MHz, DMSO-¢): & = 7.22 (d, 2H), 7.15 (d, 2H), 3.92 (d, 1H), 3.5 {H), 3.44
(br. s., 4H), 3.38-3.31 (m, 1H), 3.03-2.79 (m, 3R63-2.55 (M, 6H), 2.25 (d, 1H), 2.10 (td, 1H),
1.91 (g, 1H), 1.16 (t, 3H), 1.09-1.01 (m, 2H), 6@85 (M, 2H).

Example 10A

10 {3-(4-Ethylphenyl)-5-[3-(2-hydroxyethyl)-1,2,4-ox&kol-5-yl]piperidin-1-yl}(thiomorpholin-4-

yl)methanone [racemic cis isomer]

H,C o*N\
\N>_\\\
OH
N
ge

According to General Method 6A, 300 mg (0.828 mnajljhe compound from Example 7A and
112 mg (1.08 mmol) oN',3-dihydroxypropanimidamide [Graham A. Showetl al, J. Med.
15 Chem, 1991 34, 1086-1094] were reacted. Yield: 248 mg (66% ebtly)

LC-MS (Method 5B): R= 2.22 min; MS (ESIpos): m/z = 431 [M+H]



At RT, potassium teit-bigtoxjcie ﬁ%pe%ql-};%ﬂ%@d to a solution of the appropriate methyl ester (1.0 eq.) in
methanol (35-40 mi/mmol) The mixture is stirred at 60C overnight. If the conversion is incomplete, water

(1.0 eq.) is added and the mixture is stirred at 60C until %e_ conversion is 5 complete. For workup, the
methanol is removed under reduced pressure, the residue is admixed with water and the mixture is
acidified (pH 1) wig)y agiiequs 1 N hydrochloric acid solution. The mixture is extracted with ethyl acetate
and the organic phase is dried with magnesium sulphate, filtered and concentrated under reduced

pressure General , Iazole formati i . rapki iperidine-3-carboxyl
€ acid n cimethy T O Ral ke S SR A R A, )
N,N-diisopropyleti)ARIREYE I & Vi fiFtseaibropriate N-hydroxyimidamide (1.1 eq.). The reaction
mixture is stirred at RT until the formation of the intermediate is complete and then stirred further at 120C
until the desired product has formedArs S intermediate(')lhep\.reaction mixture is then purified by means
of 15 preparative HPLC. ExampleTA N- y-3-methoxypropgn midamide H3C....0 NH2  According
to General Method 1A, 20.0 g (235.0 m otha were reacted. 20Yield: 18.1 g (49%
min; MS (ESIpos): m z\_lcl|_|933 [M+H]. Example 2A

5 According to General Method 6A, 600 mg (1.655 mnadl}he compound from Example 7A and
355 mg (approx. 2.152 mmol) of 3-Ethoki+-hydroxypropanimidamide were reacted Yield: 389
mg (49% of theory)

LC-MS (Method 6B): R= 2.61 min; MS (ESIpos): m/z = 459 [M+H]

'H NMR (400 MHz, DMSO-g): § = 7.23 (d, 2H), 7.16 (d, 2H), 3.95 (d, 1H), 3.712H), 3.54 (d,
10  1H), 3.48-3.34 (m, 7H), 3.08-2.81 (m, 5H), 2.6382(f, 6H), 2.29 (d, 1H), 1.95 (q, 1H), 1.16 (t,
3H), 1.07 (t, 3H).

Example 12A
Methyl 5-[4-(trifluoromethyl)phenyl]pyridine-3-cadxylate

F

15 According to General Method 3A, 28 g (132 mmol)naéthyl 5-bromonicotinate and 30 g (158
mmol, 1.2 eq.) of 4-trifluoromethylphenylboronicidwere reacted. Yield: 32 g (85% of theory)

LC-MS (Method 4B): R= 2.27 min; MS (ESlIpos): m/z = 282 [M+H]

Example 13A



BHC 09 1 019- Foéﬁi@%&PHﬁsfiﬁéréiég céseauding to General Method 2A, 5.0 g (50.4 mmol) of
3-ethoxyprop onitrile were reacted. Yield: 0.6 g (8% of theory, purity 90% ) HPLC (Method 1A): R = 0.60

min; MS (ESIpos): m/z = 133 [M+H]. Example 3A 5 AFf-A—J/y_droxycyclopropanecarboximidamide VA NH2
According to General Method 2A, 7.2 g (107.3 mmol) of cyclopropanecarbonitrile were reacted. Yield: 4.8
g (44% of theory) pjethfgMe mqegg, ' Raw iN = ML : = : ple 4A
Methyl 5-(4-ethy|pherb%%\gﬁé&ij}\ﬂeﬁ-%-carbo%%gﬁ c?gﬂﬁ?g to é%%?%ﬁ%%%&m C%é-zd_r‘g]e(rlltaflég ?n%ﬁnnol) of
methyl 5-bromonicotinate and 27 g (178 m'tpol, 1.2 eq.) of 4-ethylphenylboronic acid were reacted. Yield:
24 g (64% of theory) 15 LC-MS (Method=3B): R = 2.03 min; MS (ESIpos): m/z = 242 [M+H]. 1H NMR (400
MHz, DMSO-d6): 8 = 9.13 (d, 1H), 9.05|£ (t, 1H), 7.7%(d, 2H), 7.38 (d, 2H), 3.93 (s, 3H), 2.68
(g, 2H), 1.22 (t, 3H).

N
H

32 g (112 mmol) of methyl 5-[4-(trifluoromethyl)pind]pyridine-3-carboxylate (Example 12A)
were hydrogenated according to General Method 48ldY26 g (82% of theory)

5 LC-MS (Method 1B): R= 1.35 and 1.41 min (cis/trans isomers); MS (ESJpan/z = 288
[M+H]".

'H NMR (400 MHz, DMSO-g): & = 9.22 (d, 1H), 9.14 (d, 1H), 8.57 (t, 1H), 8.@6 2H), 7.89 (d,
2H), 3.94 (s, 3H).

Example 14A

10  3-Methyl 1-(4-nitrophenyl) 5-[4-(trifluoromethyl)@myl]piperidine-1,3-dicarboxylate [racemic

cis/trans isomer mixture]

NO,

20.0 g (69.6 mmol) of methyl 5-[4-(trifluoromethghenyl]piperidine-3-carboxylate (Example
13A) were dissolved in 1.0 | of dichloromethaned @amixed at @ with 14.1 g (139 mmol) of
15 triethylamine. Subsequently, 14.0 g (69.6 mmol)4efitrophenyl chlorocarbonate were added



Example 5A Meth§|_§;-%—@t@y@pI&g@(&p@&ﬂ@@g-&carboxylate [racemic cis/trans isomer mixture] BHC 09
1 019- Foreign Countries - 43 - According to General Method 4A, 24 g (94 mmol) of methyl
5-(4-ethylphenyl)pyridine-3- carboxylate were hydrogeqabeg. Yield: 20 g (77% of theory) LC-MS
(Method 4B): 12, = 1.43 min; MS (ESIpos): m/z = 248 [M+H]. 5 Example 6A Methyl
5-(4-ethylpheny1)qls(hignerahelitidrigathenianinssifi et RRIMA a{REFINIG FiS HEPRSIEHMAE
mixture] 5.00 g (12 1 mmol) of 3-methyl 1-(4-nitrophen IQ 5-(4-ethyl he%gl eridine-1,3-dicarboxylate 10
(Example 30A), 3/SFY B33 AR bFiiorHl A A ERG S 09 HERP AR b HUAALE TR HiNate
were added to 76 phhed DMFiggttidveateebireSyportitnisiat is@eifancedratad arwiagledursdeprasstoevaies

(Emrys OptimizerydrenwarkdiRribe srRactionaehiasscaataaray rathanslfilieiesh appsthe residue was
purified by means of preparative HPLC. Yield: 3.07 g (67% of theory)  LC-MS (Method 5B): 12, = 1.16

and 1.18 min (Cis/IARRSAMAISY 345 ESRAPhiM4T 344 IRNEARAIREsfAvsim®s): miz = 453

[M+H]".

Example 15A

Methyl 1-(thiomorpholin-4-ylcarbonyl)-5-[4-(triflummethyl)phenyl]piperidine-3-carboxylate

[racemic cis/trans isomer mixture]

F

OJ\N
8

10.0 g (22.1 mmol) of 3-methyl 1-(4-nitrophenyl]%{trifluoromethyl)phenyl]piperidine-1,3-

10

dicarboxylate, 6.84 g (66.3 mmol) of thiomorpholined 9.17 g (66.3 mmol) of potassium
carbonate were added to 150 ml of DMF and heateiportions at 150°C for 1 h in a single-
mode microwave (Emrys Optimizer). For workup, tleaation solutions were combined and

15 filtered, and the residue was purified by meangreparative HPLC. Yield: 5.16 g (55% of theory)

LC-MS (Method 5B): R= 1.13 and 1.16 min (cis/trans isomers); MS (ES)pon/z = 417
[M+H] ™.

Example 16A

1-(Thiomorpholin-4-ylcarbonyl)-5-[4-(trifluorometiiyphenyl]piperidine-3-carboxylic acid

20 [racemic cis isomer]



BHC 09 1 019- Foseign & PHINIES 2idH cofrarding to General Method 5A, 3.00 g (7 97 mmol) of the
compound from Example 6A and 8.94 g (/9.7 mmol) of potassium tert-butoxide were reacted. The
reaction led selectively to the cis isomer. Yield: 2.74 g (_94%% of theory) 5 LC-MS (Method 5B): 12, = 1.04
min; MS (ESIpos): m/z = 363 [M+H]. Example 8A {
3-(4-Ethylpheny1)-513-(2-methoxyethyl)-1,2,4-oxadiazol-5-yl]piperidin-1-y11(thiomorpho lin-4-
yemethanone [racemic cis isomer] 10 Accofging to General Method 6A, 300 mg (0.828 mmol) of the
compound from Example 7A and 134 mg (379 Q) of N'-hydrexy-3-methoxypropanimidamide were
reacted Yield: 185 mg (49% of theory) LC-MS ( 5B): 12, = .22 min; MS (ESIpos): m/z = 445
[M+H]. Example 9A

According to General Method 5A, 5.16 g (12.4 mnaflthe compound from Example 15A and
13.9 g (124 mmol) of potassiutart-butoxide were reacted. The reaction led selectitelhe cis
isomer. Yield: 4.90 g (98% of theory)

5 LC-MS (Method 5B): R= 1.04 min; MS (ESIpos): m/z = 403 [M+H]
Example 17A

{3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(trifloromethyl)phenyl]piperidin-1-yl}-

(thiomorpholin-4-yl)methanone [racemic cis isomer]

10 According to General Method 6A, 600 mg (1.491 mnudéljhe compound from Example 16A and
164 mg (1.640 mmol) oN'-hydroxycyclopropanecarboximidamideere reacted Yield: 352 mg
(47% of theory)

LC-MS (Method 5B): R= 1.28 min; MS (ESIpos): m/z = 467 [M+H]

'H NMR (400 MHz, DMSO-g): § = 7.70 (d, 2H), 7.56 (d, 2H), 3.92 (d, 1H), 3.5 {H), 3.45
15  (br. s., 4 H), 3.40-3.34 (m, 1H), 3.08-2.95 (m, 3RB9 (br. s., 4H), 2.30 (d, 1H), 2.16-2.07 (m,
1H), 2.04-1.91 (m, 1H), 1.10-1.01 (m, 2H), 0.9285)(8, 2H).



According to GengiabMetherh 64,390 fR.(R:828 mmol) of the compound from Example 7A and 91 mg
(0.91 mmol) of N-hydroxycyclopropanecarboximidamide were reacted Yield: 141 mg (40% of theory) 5
LC-MS (Method 5B): R = 1.32 min; MS (ESIpos): m/z = i&? [M+H]. 1H NMR (400 MHz, DMSO-d6): 8 =
7.22 (d, 2H), 7.15 (d, 2H), 3.92 (d, 1H), 3.52 (d, 1H), 3.44"(br. s., 4H), 3.38-3.31 (m, 1H), 3.03-2.79 (m,
3H), 263-2.55 (M, 8HhAL944, 1H), 210 (td, 1H), 1.91 (g, 1H), 1.16 (t, 3H), 1.09-1.01 (m, 2H), 0.92-0.85
(m, 2H). Example

10{3-(4-Ethylpheny1):5]1 3-(2- thy))-1,2,4- } -B-vllpineridin. 1- iomorpholin-4-
yl)methanone [rag%})?%]ﬁ:%f{lsé %%ﬁws’ é)coc%? fﬁgzg tb g@ﬁﬁﬁ%ﬁ?ﬁ 2%'%(%@#\%%‘%%5 | -mol) of the
compound from EXBRIBREPPRIRAYITEthagAE BRRMIB N DiSeWesldihydroxypropanimidamide [Graham A.
Showell et al., J. Med. 15Chem., 1991, 34, 1086-1094] were reacted. Yield: 248 mg (66% of theory)
LC-MS (Method 5B): R = 2.22 min; M§ (ESIpos): m/z = 431 [M+H]. BHC 09 1 019- Foreign Countries -
46 - Example 11A E
{313-(2-Ethoxyethyl)-1,2,4-oxadiazol

[racemic cis isomer] ~
N
0
\
N CH,
O}\N/\
(s

5 According to General Method 6A, 600 mg (1.491 mnabjhe compound from Example 16A and
242 mg (1.640 mmol) oN'-hydroxy-3-methoxypropanimidamide were reactedel®i 350 mg
(46% of theory)

LC-MS (Method 5B): R= 1.18 min; MS (ESIpos): m/z = 485 [M+H]

'H NMR (400 MHz, DMSO-¢): § = 7.70 (d, 2H), 7.57 (d, 2H), 3.95 (d, 1H), 3.68¢), 3.58 (d,
10  1H), 3.51-3.36 (m, 5 H), 3.23 (s, 3H), 3.13-2.96 8H), 2.94 (t, 2H), 2.60 (br. s., 4H), 2.33 (br. d
1H), 2.10-1.95 (m, 1H).

Example 19A

{3-[3-(2-Ethoxyethyl)-1,2,4-oxadiazol-5-yl]-5-[44(fluoromethyl)phenyl]piperidin-1-yl}-

(thiomorpholin-4-yl)ymethanone [racemic cis isomer]

CH

15



5 According to Ge@g@éy@mgg%igpemrg@% mmol) of the compound from Example 7A and 355 mg
(approx. 2152 mmol) of 3-Ethoxy-N"-hydroxypropanimidamide were reacted Yield: 389 mg (49% of

theory) LC-MS (Method 6B): R = 2.61 min; MS (ESIpos_)'g]/z = 459 [M+H]. 1H NMR (400 MHz,
DMSO-d6): 8 = 7.23 (d, 2H), 7.16 (d, 2H), 3.95 (d, 1H), § 1 (t, 2H), 3.54 (d, 101H), 348-3.34 (m, 7H),

3.08-2.81 (M, SH)aL:BR1AD ERnEE Meditbits A BbolnitP { Aot ndbiHe Comtbblunkt H6rH-exbhofXARRIFL 2A
Methyl 5-[4-(tnf|uorometh§)g%?ﬂe%(g}[/l %gldme-B-carbmte 15 According to General Method 3A, 28 g (132

mmol) of methyl 526Pofb 338", Fr 28 RANED 4 SRR 8P R TP WL RHERY IB8IGHTE Bicid
were reacted. Yieldg 826¢p @3bewy)theory) LC-MS (Method 4B): R = 2.27 min; MS (ESIpos): m/z = 282
[M+H]. Example 13A BHC 09 1 019- Foreign Countries - 47 - Methyl

5-[4-(trifluoromethyt)pine vl pipe 68)n R=32cEw noxylsse Esipesiimeis/#aagMsiner mixture] 32 g (112 mmol)
of methyl 5-[4-(trifluoromethyl)phenyl]pyridine-3-carboxylate (Example 12A) were hydrogenated according

to General Meghod-diwiXildo 26+9, (B%00) tReoryio (d, 2H), 7.57 (d, 2H), 3.96 (d, 1H), 3.712H), 3.58 (d,
1 H), 3.49-3.37 (m, 7H), 3.11-2.97 (m, 3H), 2.932t!), 2.60 (br. s., 4H), 2.34 (br. d., 1H), 2.02
(g, 1H), 1.07 (t, 3H).

Example 20A

{3-[3-(2-Hydroxyethyl)-1,2,4-oxadiazol-5-yl]-5-[4u(fluoromethyl)phenyl]piperidin-1-yl}-

10 (thiomorpholin-4-yl)methanone [racemic cis isomer]

F
E

—N
F ]
\>_\\\
NS
N OH
N
oéJ\N
(s
According to General Method 6A, 600 mg (1.491 mnadjhe compound from Example 16A and

201 mg (1.938 mmol) olN',3-dihydroxypropanimidamide were reacted Yiel@44ng (68% of
theory)

15 LC-MS (Method 5B): R= 1.04 min; MS (ESIpos): m/z = 471 [M+H]
Example 21A
Methyl 5-[4-(trifluoromethoxy)phenyl]pyridine-3-clhoxylate
F O

> o

F _CH,



SLC-MS (Method 3BX 5% T d135kd ok &b JRiRCis/transisomers); MS (ESIpos): m/z = 288 [M+H]. 1H NMR
(400 MHz, DMSO0-06): 8 = 9.22 (d, 1H), 9.14 (d, 1H), 8.57 (t, 1H), 8.06 (d, 2H), 7.89 (d, 2H), 3.94 (s, 3H).
Example 14A 103-Methyl 1-(4-nitrophenyl) 5-[4-(trif|uorpgae;thyl)phenyl]p peridine-1,3-dicarboxylate
[racemic cis/trans isomer mixture] N 02 20.0 g (69 6 mmol) of methyl
5[4-(trifluoromethyAeB RV RIPEERING -FriAsRONY 3te éﬁm}ﬁois%onw@.%rﬁéawcﬁma& LRd ¥ g (126
dichloromethane, and admixed at 0C with 14.1 %(él 9 mmol) of 15tr|etarglam|r_1e. Subsequently, 14.0 g (69
6 mmol) of 4-nitroPlEthytériBlohEEARE RS BSBVW B8 Yo G E dartrias” A9 ¥bwise.
The reaction mixture was stirred at OC for 2 h and then at RT for 16 h. For work-up, the mixture was
washed with satufdtedd 26{RiBed RuRnPrariydhe dFsteste BEaas & brganic phase was dried over
magnesium sulphate, filtered and concentrated under reduced pressure. This gave 31.3 g of crude
product, which waltesazfivel withesisany further purification steps. 5 LC-MS (Method 3B): R, = 2.44 min
and 2.48 min (cis/trans isomers); MS (ESIpos):= 453 [M+H].

5 A solution of 26 g (121 mmol) of methyl 5-bromorticate in toluene (220 ml) was admixed

under argon at RT with 2.8 g (2.4 mmol) of tetr@kiphenylphosphine)palladium, and then a
solution of 30 g (146 mmol) of 4-trifluoromethoxygatylboronic acid in ethanol (58 ml) was
added. After adding 14 g (243 mmol) of potassiuoofiide in water (58 ml), the mixture was
stirred under  reflux  overnight, a further 070 g .60 mmol) of

10 tetrakis(triphenylphosphine)palladium was added] e mixture was stirred under reflux for a
further 24 h. After adding another 1.4 g (1.2 mnuail}tetrakis(triphenylphosphine)palladium, the
mixture was stirred under reflux for 20 h, and téaction solution was admixed with ethyl acetate
and washed with water and saturated aqueous saodhilonide solution. The organic phase was
dried over magnesium sulphate, filtered and comated under reduced pressure. The residue was

15 purified by means of column chromatography (silgel, cyclohexane/dichloromethane 11
dichloromethane). Yield: 31 g (86% of theory)

LC-MS (Method 4B): R= 2.32 min; MS (ESIpos): m/z = 298 [M+H]

'H NMR (400 MHz, DMSO-g): & = 9.17 (d, 1H), 9.10 (d, 1H), 8.51 (t, 1H), 7.95 2H), 7.52 (d,
2H), 3.94 (s, 3H).

20 Example 22A
Methyl 5-[4-(trifluoromethoxy)phenyl]piperidine-3acbhoxylate [racemic cis/trans isomer mixture]
F O

>y ;

F _CH

Iz

14 g (45 mmol) of methyl 5-[4-(trifluoromethoxy)pid]pyridine-3-carboxylate in ethanol
(500 ml) were admixed with 17 g of moistened pailladcarbon catalyst (10% palladium, 50%
25 water), and then hydrogenated at 60°C and a 5@ysapngen atmosphere overnight. The reaction

solution was filtered, the filter residue was wat®éth ethanol and the filtrate was concentrated



Example 15A MefhyHghigmemhalin-daisadonyl)-514-(trifluoromethyl)phenyl]piperidine-3-carboxylate
[racemic cis/trans’ isomer mixture] 10 10.0 g (22 1 mmol) of 3-methyl

1-(4-nitropheny1)-514-(trifluoromethyl)phenyl]piperidine-1,3- dicarboxylate, 6.84 g (66.3 mmol) of
thiomorpholine and 9.17 g (66 3 mmol) of potassium carbonate were added to 150 ml of DMF and heated
in 10 portions at %rf%Jaarg%&n%eﬁmp%%imugr@mi@%_QM%ﬁrahr%ﬁfamgrngpgmear gction
solutions were combined and 15filtered, and the residue was purified by means of preparative HPLC.
Yield: 5.16 g (5594 6PHRBRNIE R AIR AN SE) R Y €'Y P9 Sadt 4Ol 'R0 (cis/trans isomers): MS
(ESIpos):= 417 [M+H] Example 16A BHC 09 1 019- Foreign Countries - 49 - According to General
Method 5A, 5.16 ¢¢1'9% MReRH oFRhercotpo i 35t EX b6 BANaARPTET) gM EXPRNTYR D98tassium
tert-butoxide wergiveadjted The reaction led selectively to the cis isomer. Yield: 4.90 g (98% of theory) 5
LC-MS (Method 5B): R = 1.04 min; MS (ESIpos): m/z = 403 [M+H]. Example 17A
5 'H NMR (400 MHz, DMSO-g): § = 7.43-7.35 (m, 4H), 7.31-7.25 (m, 4H), 3.60 (4),33.40-3.21
(m, 5H), 3.16 (d, 1H), 3.01-2.89 (m, 3H), 2.88-2(78 2H), 2.78-2.65 (m, 4H), 2.17 (d, 1H), 2.09
(d, 1H), 1.82 (td, 1H), 1.68 (g, 1H), approx. 1:mture of the cis/trans isomers, two protons

hidden.

Example 23A

10 3-Methyl 1-(4-nitrophenyl)-5-[4-(trifluoromethoxyhenyl]piperidine-1,3-dicarboxylate [racemic

cis/trans isomer mixture]

Fe _O
F%/ o
F 3

0
N /©/Noz
02\0

At 0°C, 5.32g (26.4 mmol) of 4-nitrophenyl chlooofate were added slowly to 8.0g

_CH

(26.4 mmol) of methyl 5-(4-(trifluoromethoxy)phejpiperidine-3-carboxylate (Example 22A)
15 and 5.34 g (26.3 mmol) of triethylamine in 666 rildachloromethane. The mixture was stirred at

RT for 2 h. For workup, the reaction mixture wasshed first with saturated aqueous sodium

hydrogencarbonate solution, then with water. Thgaoic phase was dried over sodium sulphate

and concentrated under reduced pressure. The eesiths purified by means of flash

chromatography on silica gel (eluent: cyclohexahgleacetate 1:2 -> 1:1). Yield: 7.32 g (54% of
20 theory)

LC-MS (Method 3B): R= 2.47 min; MS (ESlpos): m/z = 469 [M+H]



{3-(3-Cyclopropylsl,2 4s @20l ansy Bsarfiedrifluoromethyl)phenyl]piperidin-1-y11-

(thiomorpholin-4-yemethanone [racemic cis isomer] 10 According to General Method 6A, 600 mg (1.491
mmol) of the compound from Example 16A and 164 mg }._640 mmol) of
N-hydroxycyclopropanecarboximidamide were reacted Yield: 352 mg (47% of theory) LC-MS (Method

5B): R = 1.28 minzMS,{ESIPos): miz = 467 [M+H].  1H NMR (400 MHz, DMSO-d6): 8 = 7.70 (d, 2H),
7.56 (d, 2H), 3.92'(B_Ilé()_3'5, 73.57 (d, 1H), 3.45 15(br. s., 4 H), 3.40-3.34 (m, 1H), 3.08-2.95 (m, 3H), 2.59

(br. s., 4H), 2.30 (Qrei?ég?’ 2%ﬁh‘?o%%r%ol_ﬂﬁ%g%%ééﬁ@%@(tﬁ%%&Ré;y?plnéWyl]B*B%rigi@ez-égcgf%éwla%y)'

BHC 09 1 019- Foreigh Countries - _
{313-(2-MethoxyelRFBMICXiE/BRa% BPBRERPLINER] 4- (trifluoromethyl)phenyl]piperidin-1-y11-
(thiomorpholin-4-yemethanone [racemic cis isomer] 5 According to General Method 6A, 600 mg (1.491
mmol) of the compound from Exampleﬁf?,&@ g (1.640 mmol) of
N-hydroxy-3-methoxypropanimidamidéwere re [ i (46% of theory) LC-MS (Method 5B):
R =1.18 min; MS (ESIpos): m/z = 485 [M¥H]. R400.MHz, DN|SO-d6): 8 = 7.70 (d, 2H), 7.57
(d, 2H), 3.95 (d, 1H), 3.68 (t, 2H), 3.58 (d, 101H), 3.51-3.86 (m,|5 H),%.ZS (s, 3H), 3.13-2.96 (m, 3H), 2.94
(t, 2H), 260 (br. s., 4H), 233 (br. d.,

5 12.0 g (25.1 mmol) of 3-methyl 1-(4-nitrophenyl]%<{trifluoromethoxy)phenyl]piperidine-1,3-
dicarboxylate, 7.77 g (75.3 mmol) of thiomorpholiaed 10.4 g (75.3 mmol) of potassium
carbonate were added to 180 ml of DMF and heatel®iportions at 150°C for 2 h in a single-
mode microwave (Emrys Optimizer). For workup, tleaation solutions were combined and

filtered, and the residue was purified by meangreparative HPLC. Yield: 7.88 g (73% of theory)

10 LC-MS (Method 5B): R= 1.16 and 1.18 min (cis/trans isomers); MS (ES)pan/z = 433
[M+H] ™.

'H NMR (400 MHz, DMSO-¢): 5 = 7.46-7.39 (m, 4H), 7.32 (d, 4H), 3.84 (dd, 2BB4 (s, 3H),

3.63 (s, 3H), 3.55-3.34 (m, 10H), 3.09 (dd, 1HP6E32.96 (M, 1H), 2.92-2.81 (m, 6H), 2.76-2.67

(m, 1H), 2.65-2.56 (m, 7H), 2.25-2.10 (m, 2H), 10984 (m, 1H), 1.76 (q, 1H), approx. 1:1
15 mixture of the cis/trans isomers.

Example 25A

1-(Thiomorpholin-4-ylcarbonyl)-5-[4-(trifluorometlxg)phenyl]piperidine-3-carboxylic acid

[racemic cis/trans isomer mixture]



1H), 2.10-1.95 (mBHd)GéEi(%%Qllgo}le?él Countries . o
{313-(2-Ethoxyethyl)-1,2,4-o0xadiazol-5-y1]-514-(trifluoromethyl)phenyl]piperidin-1-y11-

(thiomorpholin-4-yemethanone [racemic cis isomer] 15 BHC 09 1 019- Foreign Countries -51 -
According to General Method 6A, 600 mg (1.491 mmol) 0t the compound from Example 16A and 320 mg
(approx.1.983 mmol) of 3-ethoxy-K-hydraxyprepanimidamide were reacted Yield: 343 mg (46% of theory)
LC-MS (Method 6B): R = 2.57 min; MS (E34f0s): 499 [M+H]. 81H NMR (400 MHz, DMSO-d6): 8 =
7.70 (d, 2H), 7.57 (d, 2H), 3.96 (d, 1H), 3,71 (t, 2 ‘ #9-3.37 (m, 7H), 3.11-2.97 (m, 3H),

. ., 3HpHEXample 20A  {
313-(2-Hydroxyethyl)-1,2,4-oxadiazol-5-y1]-514-(trifluoromethyl)phenyl]piperidin-1-y11-

20.4 g (182 mmol) of potassiutert-butoxide were added at RT to a solution of 7.88.8.2
mmol) of the compound from Example 24A in methgig®0 ml). The mixture was stirred at 60°C
overnight. For workup, the methanol was removedeuneduced pressure, the residue was

5 admixed with water and the mixture was acidifiet (p) with aqueous 1 N hydrochloric acid
solution. The mixture was extracted with ethyl atet and the organic phase was dried with
magnesium sulphate, filtered and concentrated urelduced pressure. The reaction led to an
85:15 cis/trans isomer mixture. Yield: 7.70 g (98%4heory)

LC-MS (Method 5B): R= 1.03 (trans isomer) and 1.04 min (cis isom@s; (ESIpos): m/z = 419
10 [M+H];

'H NMR (400 MHz, DMSO-g): § = 12.44 (br. s., 1H), 7.47-7.39 (m, 2H), 7.31ZH), 3.79 (d,
1H), 3.56-3.48 (m, 1H), 3.46-3.37 (m, 4H), 2.912(fn, 3H), 2.63-2.55 (M, 5H), 2.14 (d, 1H),
1.81-1.66 (m, 1H).

Example 26A

15 {3-[3-(2-Methoxyethyl)-1,2,4-oxadiazol-5-yl]-5-[4t{fluoromethoxy)phenyl]piperidin-1-yl}-

(thiomorpholin-4-yl)methanone [racemic cis isomer]
0]
F N

F ~
N o)
\

CH
j\
0 N/\
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3



According to GenggbMgetherh 64,800 AR.(4i491 mmol) of the compound from Example 16A and 201 mg
(1938. mmol) of K,3-dihydroxypropanimidamide were reacted Yield: 494 mg (68% of theory) 15 LC-MS
(Method 5B): R = 1.04 min; MS (ESIpos): m/z = 471 [M+H]. Example 21A Methyl
5-[4-(trifluoromethoxy)phenyl]pyridine-3-carboxylate BHC 09 1 019- Foreign Countries - 52 - According to

General Method 3&,:8rifdd 192 Enaiahviiaatex! BB R eRIEOHN@IGHRNDABd #8MEXG e B0k ARk
4-tr|fluoromethoxy%henylboronlc acid were reacted. Yield: 14 g (41% of t eo%/% LC-MS (f ethod 1B): R =

2.44 min; MS (ESTEE<Y 22 BE8 hoRn IR DR R Sy AR SR A8 WREH ST SREHESE MR Bf methy!
5-bromonicotinateoirittedngne (220 ml) was admixed under argon at RT with 2.8 g (2 4 mmol) of
tetralcis(triphenylphosphine)palladium, and then a solution of 30 g (146 mmol) of
4-trifluoromethoxyphersy (iMeonics®yiRiniethanio) (&S (Fd)pva)s mtdedoAfiter-dding 14 g (243 mmol) of
potassium fluoride in water (58 ml), the mixture was stirred under reflux overnight, a further 0.70 g (0.61

mmol) of 10 tegralais(ifiph ey phespiisdRR divaywaasdess andithesmixtureryas gipgs sader reflux

miure was trrei Undgr AT T 30 1 A e e AL ST WA th Gy el

washed with wate#dhd saturated aqueous sodium chloride solution. The organic phase was dried over
magnesium sulphate, filtered and concentrated under reduced pressure. The residue was 15purified by
means of column Ekaomplatdgkaphy (silica gel, cyclohexane/dichloromethane 1:1 -> dichloromethane).
Yield: 31 g (86% of theory) LC-MS (Method 4B): R = 2.32 min; MS (ESIpos): m/z = 298 [M+H]; 1H NMR
(400 MHz, DMSOt8i6): B&/eidprbgyd, 3 kipxadldr ¢as Ith-B-BditidrobitthdxPfpHenyZipiberidia- 1di12H), 3.94 (s, 3H).
20 Example 28A M]%p%lra%gﬁh(qigbjmgﬂgg%hg)fya)%@é@iigo%gﬁne-3-carboxylate [racemic cis/trans isomer

mixture]

F— O o-N
7 3
N

O)\N
(s

According to General Method 6A, 300 mg (0.717 mnaodljhe compound from Example 25A and
79 mg (0.789 mmol) oN'-hydroxycyclopropanecarboximidamideere reacted Yield: 135 mg
(39% of theory)

15 LC-MS (Method 2B): R= 1.44 min; MS (ESIpos): m/z = 483 [M+H]
Alternative synthesis:

600 mg (1.43 mmol) of the compound from Example 25Alimethylformamide (29.0 ml) were
admixed at RT with 654 mg (1.72 mmol) of HATU and® ml (498 mg, 3.16 mmol) df,N-
diisopropylethylamine, and the mixture was stirfe@d30 min. Subsequently, 158 mg (1.58 mmol)

20 of N-hydroxycyclopropanecarboximidamide were added &mel mixture was stirred at RT
overnight. The reaction solution was heated to €28Ad stirred at this temperature for 1 h. The
reaction solution was subsequently purified disebtt means of preparative HPLC. Yield: 315 mg
(45% of theory)



14 g (45 mmol) ofgpethyl Salds (FElugrPaeiipgy)phenyllpyridine-3-carboxylate in ethanol (500 ml) were
admixed with 17 g of moistened palladium/carbon catalyst (10% palladium, 50% 25water), and then

hydrogenated at 60C and a 50 bar hydrogen atmosphe_r%o_vernight. The reaction solution was filtered, the
filter residue was washed with ethanol and the filtrate was concentrated BHC 09 1 019- Foreign

Countries - 53 - upgdeyEeesreLRB T 8. sbNRIFEHIESNRR PHIied Py maans of column chromatography
(silica gel, dichloromethane/methanol 600:1 -> 10:1). Yield: 8 g (59% of theory) LC-MS (Method 1B): R =

1.29 min and 1.33min (S |SO X (ESIP0S).,m/z= +H] & - 400 z,
DMSO-d6): 8 = 71@%2%8%?%&?% %ﬁ%?%%@(s?% éls%h%%ﬁﬁ#%%&%%ﬂ)
3.01-2.89 (m, 3H)(.88-2198 3#P0-313%, 017 8D, 65082 212 38R (LY, 2o €efé1d), 1B 2 (&;2148)(M.68 (q,
1H), approx. 1:1.31riixte® @f 1k, didlrans (earaeys).bea Brogs)s hidden. Example 23A 103-Methyl
1-(4-nitropheny1)-5-[4-(trifluoromethoxy)phenyl]piperidine-1,3-dicarboxylate [racemic cis/trans isomer
mixture] At 06, 534@tk64ammol) of 4-nitrophenyl chloroformate were added slowly to 8.0 g (26 4
mmol) of methyl 5-(4-(trifluoromethoxy)phenyepiperidine-3-carboxylate (Example 22A)

{3-[3-(2-Ethoxyethyl)-1,2,4-oxadiazol-5-yl]-5-[4+(fluoromethoxy)phenyl]piperidin-1-yl}-

(thiomorpholin-4-yl)methanone [racemic cis isomer]

According to General Method 6A, 600 mg (1.434 mnodljhe compound from Example 25A and
10 307 mg (approx. 1.864 mmol) of 3-ethodirhydroxypropanimidamide were reacted Yield: 403
mg (55% of theory)

LC-MS (Method 6B): R= 2.61 min; MS (ESIpos): m/z = 515 [M+H]

'H NMR (400 MHz, DMSO-g): § = 7.47 (d, 2H), 7.33 (d, 2H), 3.95 (d, 1H), 3.712H), 3.56 (d,
1H), 3.50-3.35 (t, 7H), 3.10-2.88 (m, 5H), 2.60. (&, 4H), 2.32 (d, 1H), 2.02-1.92 (m, 1H), 1.07
15  (t, 3H).

Example 29A

{3-[3-(2-Hydroxyethyl)-1,2,4-oxadiazol-5-yl]-5-[4{fluoromethoxy)phenyl]piperidin-1-yl}-

(thiomorpholin-4-yl)methanone [racemic cis isomer]



15 and 5.34 g (26 g} ) Qfdrieshylapingip.g66 mi of dichloromethane. The mixture was stirred at RT
for 2 h. For work-up, the reaction mixture was washed first with saturated aqueous sodium
hydrogencarbonate solution, then with water. The orga_njo_c8 phase was dried over sodium sulphate and
concentrated under reduced pressure. The residue was purified by means of flash chromatography on
silica gel (eluent: cyclohexane/ethyl gecetate 1:2-> 1:1). Yield: 7.32 g (54% of 20theory) LC-MS (Method

3 019 Foreign Countries - 54 - Example 24A

bmethoxy)phenyWjpiperidine-3-carboxylate [racemic
cis/trans isomer mixture] 512.0 g (258 mmoa \:99—&\3&0
1-(4-nitropheny1)-514-(trifluoromethoxy)phenyflpiperigine-1},3- dicarboxyl A77 g (75.3 mmol) of
thiomorpholine and 10.4 g (75 3 mmol) of potassium carbonate were added to 180 ml of DMF and heated
in 12 portions at 150C for 2 h in a single-mode microwale (Emrys Optimizer). For work-up, the reaction
solutions were combined and filtered, and the residue tfied by means of preparative HPLC. Yield:
7.88 g (73% of theory) 10 LC-MS (Method 5B): R = 1916 arlll 1.18 min (cis/transisomers); MS (ESIpos):
m/z = 433 [M+H]. 1H NMR (400 MHz, DMSO-d6): 8 = 746-K39 (8, 4H), 7.32 (d, 4H), 3.84 (dd, 2H), 3.64
(s, 3H), 3.63 (s, 3H), 3.55-3.34 (m, 10H), 3.09 (dd, 1H), 3.06-2.96 (m, 1H), 2.92-2.81 (m, 6H), 276-2.67

(m, 1H), 2.65-2.56 (m, 7H), 2.25-2.10 (m, 2H), 1.95-1.84 (m, 1H), 1.76 (q, 1H), approx. 1:1 15mixture of
the cis/trans isomé&fsording to General Method 6A, 1.00 g (2.390 mnailthe compound from Example 25A and

323 mg (3.107 mmol) oi',3-dihydroxypropanimidamide were reacted Yield88ng (69% of
theory)

5 LC-MS (Method 6B): R= 2.26 min; MS (ESIpos): m/z = 487 [M+H]

Example 30A

3-Methyl 1-(4-nitrophenyl) 5-(4-ethylphenyl)pipeni@-1,3-dicarboxylate [racemic cis/trans

isomer mixture]

H.C 0]

NO,

10 3.0 g (12.1 mmol) of the compound from Example 5arev initially charged in 30 ml of
dichloromethane, cooled to 0°C and admixed withr8l42.4 g, 12.1 mmol) of triethylamine and
2.4 g (12.1 mmol) of 4-nitrophenyl chloroformateneTreaction mixture was allowed to warm up
slowly to RT and stirred at RT for 16 h. The mixdwas washed several times with water, dried
over sodium sulphate, filtered and concentrateceunelduced pressure. The residue was purified

15 by column chromatography on silica gel (eluent kicbmethane— dichloromethane/methanol
100:2). Yield: 4.7 g (83% of theory, purity 89% )



Example 25A 1-(TMrEI69Bn%—&agr@&w&é—é14-(trifIuoromethoxy)phenyflpiperidine-3-carboxy|icacid
[racemic cis/trans isomer mixture] BHC 09 1 019- Foreign Countries - 55 - 20.4 g (182 mmol) of

potassium tert-butoxide were added at RT to a solution %?.85 g (18.2 mmol) of the compound from
Example 24A in methanol (650 ml). The mixture was stifred at 60C overnight. For work-up, the methanol
was removed undgp[edugedqrassuie-tiasssidusWaps W@nghm@y; 04 (fRR)MiiIe 23S
acidified (pH 1) with aqueous 1 N hydrochloric acid solution. The mixture was extracted with ethyl acetate,
and the organic pILM"§E' was dried with magnesium sulphate, filtered and concentrated under reduced
pressure. The reaction led to an 85:15 cis/trans isomer mixture. Yield: 7.70 g (99% of theory)  LC-MS
(Method 5B): R = BXe@@lesHdsomer) and 1.04 min (cisisomer) ; MS (ESIpos): m/z = 419 10[M+H]+; 1H
NMR (400 MHz, DMSO-d6): 8 = 12.44 (br. s., 1H), 7.47-7.39 (m, 2H), 7.31 (d, 2H), 3.79 (d, 1H), 3.56-3.48
(m, 1H), 3.46-3.3AMNirapagngl giomephelinakcapbegyss5 (m, 5H), 2.14 (d, 1H), 1.81-1.66 (m, 1H).
Example 26A 15{313-(2-Methoxyethyl)-1,2,4-oxadiazol-5-y1]-514-(trifluoromethoxy)phenyl]piperidin-l-y11-

(thiomorpholin-4-yemethanone [racemic cis isomer] /©/Noz
0
o N/\
(s

7.7 g (74.4 mmol) of thiomorpholine were initialgharged in 100 ml of dichloromethane and,

while cooling with an ice bath, admixed with 20.7(@b.1 g, 148.8 mmol) of triethylamine. 10.0 g
(49.6 mmol) of 4-nitrophenyl chloroformate were addn portions. The reaction mixture was
stirred at RT for one hour, and admixed with weded ethyl acetate. The organic phase was
10 removed, washed with 1 N hydrochloric acid and rsditdl aqueous sodium chloride solution,
dried over sodium sulphate, filtered and conceetrainder reduced pressure. Yield: 13.2 g (99%

of theory)
LC-MS (Method 5B): R= 0.98 min; MS (ESlpos): m/z = 269 [M+H]

'H NMR (400 MHz, DMSO-¢): & = 8.28 (d, 2H), 7.46 (d, 2H), 3.86 (br. s., 2HEB(br. s., 2H),
15  2.71 (br. d., 4H).

Example 32A

4-Nitrophenyl thiomorpholine-4-carboxylate 1-oxide

13.1 g (49.0 mmol) of 4-nitrophenyl thiomorpholidesarboxylate were initially charged in 135 ml

20  of dichloromethane and admixed at 0°C with 7.6 4.14mmol) of m-chloroperbenzoic acid in



BHC 09 1 019- FogeignPHIYiEs zinf cAggpiding to General Method 6A, 600 mg (1 43 mmol) of the
compound from Example 25Aand Z32 mg (1.58 mmol) of N-hydroxy-3-methoxypropanimidamide were
reacted Yield: 398 mg (53% of theory) LC-MS (Method 5B): R = 1.21 min; MS (ESIpos): m/z = 501 [M+H].
51H NMR (400 MHz, DMSO-d6): 8 = 7.47 (d, 2H), 7.33 (d, 2H), 3.95 (d, 1H), 3.68 (t, 2H), 3.56 (d, 1H),
3.50-3.35 (M, 5H) 3@ STk iR P8 8GR R 2B o) v S2(fhatilh O (B ihabaample
27A  {3-(3-Cyclopropyl1-1,2,4-oxadi azol-5-y1)-514-(tr|fluoromethoxy@%en%/l piperidin-1-y11-
0(thiomorpholin-EGISHRAnal Bne (ki@ B MEr AREEHrdIRB b CLFEVA e SHTRS 3689HE (0.717
mmol) of the compydnadeinoanoBaimphtuREA Hieded e (D cEBdandeoliedficed pressure. The crude product
N'-hydroxycycloprgpapgead ey imidasids-yparairaced Weld & 2560 e(@aunef theory) 15 LC-MS (Method
2B): R = 1.44 min; MS (ESIpos): m/z = 483 [M+H]. Alternative synthesis: 600 mg (1.43 mmol) of the

compound frog Eg@m@g@éﬁbmﬁmﬁgﬂ@gmﬁmggéépﬁﬁsmmygr%gﬁwmd at RT with 654 mg (1.72

mmol) of HATU and 0.55 ml (498 mg, 3 16 mmol) diisopropylethylamine, and the mixture was
stirred for 30 min. 1 g{? 8 1),20 of N-hydraxycycloy ne gtj,gx' idamide
were added and thﬁeﬁ@%ﬂéeg gvt'gfg Zs‘ﬁrgr'\é%%t gbrgé?ﬁ@hgﬁhgﬁgé%tgﬁss%%%%ﬁ? %”é r%g‘ e((id P]b 0C and
stirred at this tempefatdr@lfor 1 h. The reaction solution was subsequently purified directly by means of
preparative HPLC. Yield: 315 mg (45% of theory)

Example 33A

[5-(Methoxycarbonyl)pyridin-3-yl]boronic acid hydebloride

17.6 g (81.4 mmol) of methyl 5-bromonicotinate wenritially charged in 375 ml of DMF under
argon and admixed with 26.9 g (105.8 mmol) of 4,4,%,5,5'5"-octamethyl-2,2'-bi-1,3,2-
dioxaborolane, 3.0 g (3.6 mmol) of tris(dibenzyhdacetone)dipalladium(0), 1.8 g (6.5 mmol) of
tricyclohexylphosphine and 32.0 mmol (325.9 mmdlpotassium acetate. The reaction mixture
15 was stirred at 10Q for 20 h. Subsequently, the solvent was removettureduced pressure, the
residue was admixed with 40 ml of water and 14Mfrtert-butyl methyl ether, and the organic
phase was removed. The aqueous phase was exithmtedtimes with 80 ml each time trt-
butyl methyl ether. The combined organic extracesemvashed with saturated aqueous sodium
chloride solution, dried over magnesium sulphatieréd and concentrated. The residue was taken
20  up in 360 ml of methanol and admixed with 36 mtohcentrated hydrochloric acid. The reaction
mixture was heated to reflux for 22 h and thenretirat RT for 12 h. About half of the solvent was
removed under reduced pressure, and the solutienfiltered and concentrated further under
reduced pressure. The oily residue was recrysdllizvice from acetone, and the residue was
taken up in 10 ml of acetone and admixed with 10@fntert-butyl methyl ether. After 16 h, the
25 precipitate formed was removed from the solutionisTprecipitate was stirred in 50 ml of acetone
and left to stand at RT for 5 weeks, and the smiutvas removed again. The solutions were
combined, concentrated and dissolved in 50 ntedfbutyl methyl ether. The mixture was left to
stand at RT for 5 weeks and then the precipitate memoved. The precipitate was washed three

times withtert-butyl methyl ether and dried in a drying cabinetler reduced pressure.



BHC 09 1 019- FoseigR&-PHYIIES ai Zc&ﬁtllve@ (Method 5B): R = 1.30 min; MS (ESIpos): m/z = 483

' = 746 (d, 2H), 7.33 (d, 2H), 3.91 (d, 1H), 3.55 (d, 1H), 345 (br.
S., 4H), 3.39-3.32 (m, 1H), 305291(m 3H), 2.59 (br. s., 4
1H) 1.10-1.02 (m, 2H), 0.92-0.84 (m, 2H). 5 Example ZQA
{313-(2-Ethoxyethyh-he ka8 s 2y Bl dift- (e es paig thox W pefiiipiperidin-1-y11-

(thiomorpholin-4-yemethanone [racemic cis isomer] ccording to General Method 6A, 600 mg (1.434

mmol) of the compoun ILrgm\Example 25A and 10 307 mg (approx. 1.864 mmol) of
3-ethoxy-N-hydro XVDTO%‘A‘I’HTT‘I damide were reacted Yield: 403 mg (55% of theory) LC-MS (Method 6B): R

= 2.61 min; MS ( H NMR (400 MHz, DMSO-d6): 8 = 7.47 (d, 2H), 7.33
(d, 2H), 3.95 (d, fﬁ?ﬁy%f%: Hﬁor{%%% Ji%hf”ﬂ'%tf% W4t 7H), 3.10-2.88 (M, 5H), 2.60 (br. 5., 4H), 2.32
(d, 1H), 2.02-1.92 (m, 1H), 1.07 15(t, 3 Example 29A

{313-(2-Hydroxyethyl)-1,2,4-oxadiazol-5- yﬂ,&h (trifluoromethoxy)phenyl]piperidin-1-y11-
(thiomorpholin-4-yemethanone [racemic cislisomer] BHC 09 1 019- Foreign Countries - 58 -

O

H), 2.28 (d, 1H), 217-2.08 (m, 1H), 1.93 (g,

CH
= | o~ 3
N
N
5 10.0 g (44.8 mmol) of 4-(difluoromethoxy)bromobeneewere reacted according to General
Method 3A with 14.6 g (67.3 mmol) of [5-(methoxybanyl)pyridin-3-yl]boronic acid

hydrochloride. The release of the hydrochloride webkieved by additional addition of 6.80 g
(49.3 mmol) of potassium carbonate. Yield: 8.6 g%6of theory)

LC-MS (Method 2B): R= 1.15 min; MS (ESlpos): m/z = 280 [M+H]
10 Example 35A
Methyl 5-[4-(difluoromethoxy)phenyl]piperidine-3«d@oxylate [racemic cis/trans isomer mixture]

Fo _F

I=

A solution of 8.6 g (30.9 mmol) of methyl 5-[4-(dibromethoxy)phenyllnicotinate in
concentrated acetic acid (112 ml) was admixed &4th mg of palladium/carbon (10% palladium)
15 and 1.12 g of platinum(lV) oxide. This was followdry hydrogenation under a hydrogen
atmosphere at standard pressure for 24 h. Theigralution was concentrated under reduced
pressure. The residue was taken up in water, @mdipH 1) with 1 N hydrochloric acid, extracted
with diethyl ether, then basified (pH > 10) withtisated aqueous sodium hydrogencarbonate
solution and extracted repeatedly with ethyl aeetdthe combined filtrates were dried over

20 sodium sulphate, filtered and concentrated undiraed pressure. Yield: 6.6 g (74% of theory)



According to GengigbMetheth 64, 440 (AiR20 mmol) of the compound from Example 25A and 323 mg
(3.107 mmol) of K,3-dihydroxypropanimidamide were reacted Yield: 848 mg (69% of theory) 5 LC-MS

(Method 6B): R = 2.26 min; MS (ESIpos): m/z = 487 [M+H]. Example 30A 3-Methyl 1-(4-nitrophenyl)
5-(4-ethylphenyl)piperidine-1,3-dicarboxylate [racemic cis/trans isomer mixture] NO2 103.0g (12 1
mmol) of the compeupnd fRsmhBxaBPIR 56, yekanitialh/ e Aagd 3% Rballshipsymehane- cegled to 0C
and admixed with 3.4 ml (2.4 g, 12 1 mmol) of triethylamine and 2.4 g (12.1 mmol) of 4-nitrophenyl
chloroformate. ThE¥&4ction mixture was allowed to warm up slowly to RT and stirred at RT for 16 h. The
mixture was washed several times with water, dried over sodium sulphate, filtered and concentrated
under reduced pré2@MBIEBRA residue was purified 15 by column chromatography on silica gel (eluent
dichloromethanedichloromethane/methanol 100:2). Yield: 4.7 g (83% of theory, purity 89% ) BHC 09 1
019- Foreign CouMeigg! S54-(dimran@iteshorhem)]-RE 4-9ipxliiemel HIDrhih ¢arsansiinsosie-B-MS

(ESlIpos): m/z5= 43g-fkyle Eexanmapieisbhier mixture]

FYF
0
0
o~CHs
j\
0 N/\
K/s/’o

I
o

2.2 g (7.7 mmol) of methyl 5-[4-(difluoromethoxy)atyl]piperidine-3-carboxylate were dissolved
in 14 ml of N-methylpyrrolidone, and admixed with0O4ml (3.0 g, 23.0 mmol) olN,N
diisopropylethylamine and 3.5 g (11.5 mmol) of #raphenyl thiomorpholine-4-carboxylate 1,1-
10 dioxide. The reaction mixture was converted in arowave at 180°C for seven minutes.
Subsequently, water and ethyl acetate were addetl,ttee aqueous phase was removed and
extracted repeatedly with ethyl acetate. The coewiarganic extracts were washed with water
and saturated aqueous sodium chloride solutioreddover sodium sulphate, filtered and
concentrated under reduced pressure. The residsi¢akan up in diethyl ether and filtered, and

15 the filtrate was purified by means of preparativiellg€. Yield: 2.0 g (51% of theory)

LC-MS (Method 5B): R= 0.92 min and 0.94 min (cis/trans isomers); MSI6s): m/z = 447
[M+H]".

Example 37A

5-[4-(Difluoromethoxy)phenyl]-1-[(1,1-dioxidothiompholin-4-yl)carbonyl]piperidine-3-

20  carboxylic acid [racemic cis isomer mixture]



4-Nitrophenyl thioﬁ]%%boli'&%g‘}'ﬁ&é?&?%ﬁ}ﬁtésoz 7.7 g (74 4 mmol) of thiomorpholine were initially
charged in 100 ml of dichloromethane and, while cooling with an ice bath, admixed with 20.7 ml (15.1 g,

148.8 mmol) of triethylamine. 10.0 g (49.6 mmol) of 4-r1(ijggphenyl chloroformate were added in portions.
The reaction mixture was stirred at RT for one hour, and admixed with water and ethyl acetate. The
organic phase was 10 removed, washed with 1N hydrochloric acid and saturated aqueous sodium
chloride solution, dried over sodium sulphatg; filtered and concentrated under reduced pressure. Yield:
13.2 g (99% of theory) LC-MS (Method 5B): R = 0,98 min; MS (ESIpos): m/z = 269 [M+H]. 1H
NMR (400 MHz, DMSO-d6): 8 = 8.28 (d, 2H),
d., 4H). Example 32A 4-Nitrophenyl thiomorpho

ourgnvater was added and the organic
phase was removed. The organic phase was washed rapidly with saturated aqueous sodium
hydrogencarbonate solution, filtered and concentrated undarreduced pressure. The crude product was

purified by means of preparative HPLC. Yield: 7.8 g (56% qgf theory) 5 LC-MS (Method 5B): R = 0.69 min;
MS (ESIpos): m/z = 285 [M+H]. o N/S
_0
L+
Il
0

According to General Method 4A, 2.7 g (6.1 mmol)neéthyl 5-[4-(difluoromethoxy)phenyl]-1-
[(1,1-dioxidothiomorpholin-4-yl)carbonyl]piperidin@-carboxylate were reacted with 6.9 ¢
(61.3 mmol) of potassiutert-butoxide. Yield: 2.1 g (77% of theory)

5 LC-MS (Method 5B): R= 0.82 min; MS (ESIpos): m/z = 433 [M+H]
Example 38A

Methyl 5-[4-(difluoromethoxy)phenyl]-1-[(1-oxidotbmorpholin-4-yl)carbonyl]piperidine-3-

carboxylate [cis/trans isomer mixture]

Fe _F

T

@)

O)N\ N

10 2.2 g (7.7 mmol) of methyl 5-[4-(difluoromethoxy)phyl]piperidine-3-carboxylate were dissolved
in 14 ml of N-methylpyrrolidone, and admixed withO4ml (3.0 g, 23.0 mmol) ofN,N-
diisopropylethylamine and 3.3 g (11.5 mmol) of #&aphenyl thiomorpholine-4-carboxylate 1-
oxide. The reaction mixture was converted in a oviave at 180°C for seven minutes.
Subsequently, water and ethyl acetate were addadltlee aqueous phase was removed and

15 extracted repeatedly with ethyl acetate. The coetbiorganic extracts were washed with water



11-1 NMR (400 MEI%'BW&&%%%E’MH%ZH)’ 7.49 (d, 2H), 4.20-3.70 (m, 4H), 3.03 (dt, 2H), 2.85 (d,
2H). Example 33A [5-(Methoxycarbonyl)pyridin-3-Aboronic acid hydrochloride OH HO 10 17.6 g (81 4

mmol) of methyl 5-bromonicotinate were initially charge )'ln_ 375 ml of DMF under argon and admixed with
26.9 g (105.8 mmol) of 4,4,41,41,5,5,51,51-octamethy1-2,21-bi-1,3,2- dioxaborolane, 3.0 g (3.6 mmol) of
tris(dibenzylidenegggtang)dieal|agilgl)sddfid (B REAYief SHUHBEXMRRASRR AN diRa L mme!

(325.9 mmol) of potassium acetate. The reaction mixture 15 was stirred at 100C for 20 h. Subsequently,
the solvent was reéfiSY ARG HEE 2R BT UETPE" th L Ve LRALE RME 8 XN 48 ARG WaddT 'End 140
ml of tert-butyl meYtsitie2tizy, (&8 ti¢herganic phase was removed. The aqueous phase was extracted
three times with 80 ml each time of tertbutyl methyl ether. The combined organic extracts were washed
with saturated aquenuMs so@itoy GBRrigle s@ltitan, ahided a2veimieignesitl ivostd phakesS filbsyechand 431
concentrated.STheI,\pgﬂPI«qe was taken 20 up in 360 ml of methanol and admixed with 36 ml of
concentrated hydrochloric acid. The reaction mixture was heated to reflux for 22 h and then stirred at RT
for 12 h. About hallzjxgmqe g&*vent was removed under reduced pressure, and the solution was filtered and
concentrated furt duced pressure. The oily residue was recrystallized twice from acetone, and
the residue was taken up in 10 ml of acetone and admixed with 100 ml of tert-butyl methyl ether. After 16
h, the 25 precipitatd ToRIKE VB HeRMEDERVIHIEBITRBI A BRSRIBRAYERPAE LRFr &G IPBY il of
acetone and left tagtertaniR Tisasdnerssksjrahd the solution was removed again. The solutions were
combined, concentrated and dissolved in 50 ml of tert-butyl methyl ether. The mixture was left to stand at
RT for 5 weeks and then the precipitate was removed. The precipitate was washed three times with
tert-butyl methyl ether and dried in a drying qabinet under reduced pressure. BHC 09 1 019- Foreign
Countries -61 - LC-MS (Method 4B): 12, = 08®1 mir; MS (ESIpos): m/z = 182 [M+H]. Example 34A

Methy! 5-[4-(difluoromethoxy)phenyl]nicotinate O

Oj\ N

10 According to General Method 4A, 2.7 g (6.3 mmol)noéthyl 5-[4-(difluoromethoxy)phenyl]-1-
[(1-oxidothiomorpholin-4-yl)carbonyl]piperidine-3achoxylate were reacted with 7.1 g
(63.3 mmol) of potassiuntert-butoxide. The reaction mixture was concentratedeurreduced
pressure, and the residue was suspended in wadeaadified with concentrated hydrochloric
acid. The precipitate was filtered off, washed wiiaiter and dried under reduced pressure. Yield:

15 1.1 g (34% of theory)

LC-MS (Method 5B): R= 0.75 min; MS (ESIpos): m/z = 417 [M+H]

Example 40A

1-Bromo-4-(2,2,2-trifluoroethyl)benzene

Br



510.0 g (44 8 mmg|) ot 4-{llyorgmsinexyjamobenzene were reacted according to General Method 3A

with 14.6 g (67 3 mmol) of [5-(methoxycarbonyl)pyridin-3-yl]boronic acid hydrochloride. The release of the

hydrochloride was achieved by additional addition of 6._8859 (49.3 mmol) of potassium carbonate. Yield:

8.6 g (67% of theory) LC-MS (Method 2B): 12, = 1.15 min; MS (ESIpos): m/z = 280 [M+H]. 10 Example

35A Methyl 5-[4-(diflynremetiey P a5y HmBs iR boxvRisiAce it G lpnsiramgIsnixiyre] - A

solution of 8.6 g (30 9 mmol) of meth%/I 5-%—%}|ﬂuoromethox€/
d

m ! }Ehenylgicotinate in concentrated acetic acid
(112 ml) was admf¥@SANRREUE R Wb &I RRasLin ChpBa) 2 besiBanddiuaty o 2122 298y SIRRMav)

oxide. This was folléwiéddyg-Rytivopsniationylackiata. hydeogertatvasspémed atost@Pidarengrassuretioed4 h.

The reaction solutiQBrMigis CPRCeBAaRA JHNHRH rREY GRAKI 85 SHERa THE 483 URNvaR AR LR hwater,
acidified (pH 1) with 1 N E¥drochloric_a id extrgcted h di?éﬂ%/l ether, then basified rigH > 10) with
X

, wi .
saturated aquiouS B uRT RRFSTetieS B o a2 LAt alSa ARG 80 SRR it R4 e iSRS, The
combined filtratesuneee rdrectdvees20sbdneniesidphaks Attéfreddans daetenirafeematelsapbyl (RIExh grdssure.
Yield: 6.6 g (74% gfdbrenneRBAGE 820 1d-1oreian (opieshdddy LC-MS (Method 5B): 12, = 0.65 min
and 0.66 min (cis/transisomers); MS (ESIpos): m/z = 286 [M+H]. Example 36A

GC-MS (Method 1F): R= 2.66 min; MS (ESIpos): m/z = 240 [M+H]

Example 41A
10  Methyl 5-[4-(2,2,2-trifluoroethyl)phenyl]nicotinate

F _F

F

N o)
= CH
N
A solution of 8.00 g (33.5 mmol) of the compoundnfr Example 40A in toluene (304 ml) was
admixed under argon at RT with 10.9 g (50.2 mmdlthe compound from Example 33A in
ethanol (100 ml) and 5.10 g (36.8 mmol) of potassaarbonate. After stirring for 10 min, 3.87 g
15 (3.35 mmol) of tetrakis(triphenylphosphine)palladiand then 5.83 g (100 mmol) of potassium
fluoride in water (64 ml) were added. The mixturaswstirred under reflux for 8 h, and the
reaction solution was cooled and diluted with ethgttate. The reaction solution was washed in
water, and the organic phase was dried over magmesilphate, filtered and concentrated under
reduced pressure. The residue was purified by meéarlumn chromatography (silica gel,
20 dichloromethane/methanol 100:2 80:1). Yield: 9.20 g (69% of theory, purity 75% )

LC-MS (Method 5B): R= 1.06 min; MS (ESIpos): m/z = 296 [M+H]
Example 42A

Methyl 5-[4-(2,2,2-trifluoroethyl)phenyl]piperidind-carboxylate [racemic cis/trans isomer

mixture]



Methyl 5[4- (d|quorlg).qaegéo&ﬁyéhggrgé]ﬂ;lnl(-:Lgﬁl",]]T gdio dothiomorpholin-4-yecarbonyl]p peridine-3- carboxylate
[cis/trans isomer mixture] 2.2 g (7 7 mmol) of methyl

5[4-(difluoromethoxy)phenyl]piperidine-3-carboxylate w gg dissolved in 14 ml of N-methylpyrrolidone, and
admixed with 4.0 ml (3.0 g, 23 0 mmol) of N,N- diisopropylethylamine and 3.5 g (11 5 mmol) of
4-nitrophenyl thiomorpholine-4-carboxylate 1,1-£0 dioxide. The reaction mixture was converted in a
microwave at 180C for seven minutes. Subsgquently, water and ethyl acetate were added, and the
aqueous phase was removed and extractéd tepeatedly with ethyl acetate The combined organic extracts
were washed with water and saturated aqueou '
filtered and concentrated under reduced pressu
and 15the filtrate was purified by means of prepara .0 g (51% of theory) LC-MS
(Method 5B): 12, = 0.92 min and 0.94 min (cis/transisomers); MS (E nos) m/z = 447 [M+H]. Example
37A  5[4-(Difluoromethoxy)pheny1]-1-[(1,1-dioxidothiomorpholin-4- yecarbonyl]plperldlne -3-
20carboxylic acid [racemic cis isomer mixture] BHC 09 1 019- Foreign Countries - 63 - According to
General Method 4A, 2.7 g (6.1 mmol) of methyl 5-[4-(difluoromethoxy)phenyl]-1-
[(1,1-dioxidothiombrgshatin-of-§ R arZSry Nipipkeidite caraee bekiFaenie 4l feincteacaitrhE® aggta &ichmol)
?.2 g:atas)siun; fert g}_g@xm@ Al Gt 0Rihepre) M isaond PRy Q@2 10t 4161
pos): m/z = xa
ZILQ p{%s fcﬁ O\k//ed rl%l ﬁ/%ogecar nder Frph dro en eér_nosépr ere ?eafusyfjrans

514- (dlfluoromethB (1 oxidoth Iomorp onyflpiperi oxyla
isomer mixture] pressure for 6 h, then addition of another 1.00 patladium/carbon (10% palladium) and 2.00 g

of platinum(lV) oxide, and hydrogenation under adtogen atmosphere at standard pressure
overnight. Subsequently, a further 1.00 g of palladcarbon (10% palladium) and 3.00 g of
platinum(lV) oxide were added, and hydrogenatiors wHected under a hydrogen atmosphere at
standard pressure for a further 24 h . The reac@ution was filtered through Celite, the filter
10 residue was washed with methanol/water and the ic@dbfiltrates were concentrated under
reduced pressure. The residue was taken up inodhethane and then washed with a 1 N
agueous sodium carbonate solution. The organicephas dried over sodium sulphate, filtered

and concentrated under reduced pressure. Yield:g6(85% of theory, purity 90% )

LC-MS (Method 2B): R= 0.83 and 0.84 min (cis/trans isomers); MS (ES)pon/z = 302
15 [M+H]".

Example 43A

3-Methyl 1-(4-nitrophenyl) 5-[4-(2,2,2-trifluoroeghphenyl]piperidine-1,3-dicarboxylate [racemic

cis/trans isomer mixture]



102.2 g (7 7 mmof,of methyd plAs(diflverpRgtoxy)phenyfipiperidine-3-carboxylate were dissolved in 14
ml of N-methylpyrrolidone, and admixed with 4.0 ml (3.0 g, 23 0 mmol) of N,Ndiisopropylethylamine and

3.3 g (11 5 mmol) of 4-nitrophenyl thiomorpholine-4-ca[t%c}x_ylate 1- oxide. The reaction mixture was
converted in a microwave at 180C for seven minutes. Subsequently, water and ethyl acetate were added,
and the aqueous phase was removed ang 15exgacted repeatedly with ethyl acetate. The combined
organic extracts were washed with water BHC 09 1 019- Foreign Countries - 64 - and saturated aqueous
sodium chloride solution, dried over sodium sulphate, filtered and concentrated under reduced pressure
The residue was purified by means of preparativg HFY.C. Yield: 22 g (59% of theory) LC-MS (Method
5B): 12, = 0.90 min and 0.92 min (cis/transisomg MS (E Ipos)m/z =431 5[M+H]. Example 39A
5[4-(Difluoromethoxy)pheny1]-1-[(1-ox dothiomorptolin-Z¢yl)ca onyqp peridine-3-carboxylic acid
[racemic cis isomer mixture] 10 According to General Method 4A, 2={,g (6.3 mmol) of methyl
5-[4-(difluoromethoxy)pheny1]-1- [(1-oxidothiomorpholigw)carbonyf]piperidine-S-carboxylate were

reacted with 7.1 g (63.3 mmol) of potassium tert-butoxide. The reaction mixture was concentrated under
reduced pressure, and the residue was suspended in watetr ang acidified with concentrated hydrochloric
acid. The precipitate was filtered off, washed with water and dried under reduced pressure Yield: 151.1 g

| m/z = 417 [M+H]. Example 40A

A solution of 6.62 g (19.8 mmol, purity 90%) of theompound from Example 42A in
dichloromethane (211 ml) was admixed with 9.65 mMDQ g, 69.2 mmol) of triethylamine and
then admixed at 0°C with 3.99 g (19.8 mmol) of #ephenyl chloroformate. The mixture was

5 warmed to RT and stirred for 1 h. The reaction sotuwas washed with saturated agueous
sodium hydrogencarbonate solution and water, aadthanic phase was dried over magnesium
sulphate, filtered and concentrated under reducesspre. Yield: 10.3 g (91% of theory, purity
81%)

LC-MS (Method 2B): R= 1.40 and 1.42 min (cis/trans isomers); MS (ES)pan/z = 467
10 [M+H]".

Example 44A

Methyl 1-(thiomorpholin-4-ylcarbonyl)-5-[4-(2,2,2i#iuoroethyl)phenyl]piperidine-3-carboxylate

[racemic cis/trans isomer mixture]

F _F

F



1-Bromo-4-(2,2,2-giflugeeeiiy)enssng . iflSs 09 1 019- Foreign Countries - 65 - A solution of 25.0 g
(2100 mmol) of 4-bromobenzyl bromide in I-methyl-2-pyrrolidone (121 ml) was admixed at RT with 4.95 g

(26.0 mmol) of copper(l) iodide and 37.5 g (195 mmol) of methyl 2,2-difluoro-2-(fluorosulphonyl)acetate.
The mixture was heated to 80C and then stirred overnight. The reaction solution was added to water and

extracted with diefybeiier oR06 ShE Y ARRIE BOASS YRS H HRA-BYEREREM B EHIRBaEA ANtERilging and

concentrating the organic phase under reducei/g;)ressure the residue was uriflew means of column
chromatography (SEAYRI® (e iBeyaharRkg '8}&1%‘%6‘31(}@%8&1‘”%"1‘6 ORISR G- RE
(Method IF): R = Z86%5irfoM Sn(Ed| ol dY:diskp o pASNbrkije Exdrisie kEbtedliOMapsibma single-mode
E—[4-(2,|2,i-(§gﬂuorﬂlﬁé A sCQHf?ﬁéﬁ‘er) M@bﬂdﬂ%rqf &-ﬁ@:&d_@,&@é&t@ﬁ@&%ﬁf@%ﬁ@ﬁm

xample n toluene | ml) was admixed under argo T_wit : mol) of the
compound frof EXH S R BHER L oTo G e ey el B 0 3t HOResim carbonate. After
stirring for 10 min, 3.87 g 15 (3.35 mmol) of tetralcis(triphenylphosphine)palladium and then 5.83 g (100
mmol) of potassiuhrA(erieedaR; B4 mhivars dat it HE SRS S AR Btirtddd (FRIRPYEfTTr 8 h, and
the reaction solutipmgs cooled and diluted with ethyl acetate. The reaction solution was washed in
water, and the organic phase was dried over magnesium sulphate, filtered and concentrated under

reduced pressuregXhagiesigne was purified by means of column chromatography (silica gel,
20dichloromethane/methanol 100:1 -> 80:1). Yield: 9.20 g (69% of theory, purity 75%)

1-(Thiomorpholin-4-ylcarbonyl)-5-[4-(2,2,2-trifluoethyl)phenyl]piperidine-3-carboxylic acid

10 [racemic cis isomer]

OH
j\
@) N
K/S

7.74 g (69.0 mmol) of potassiuttert-butoxide were added at RT to a solution of 2.97 ¢
(6.90 mmol) of the compound from Example 44A in nagtol (83 ml). The mixture was stirred at
60°C overnight. For workup, the methanol was rerdoweder reduced pressure, the residue was
15 admixed with water and the mixture was acidifiet (b) with aqueous 1 N hydrochloric acid
solution. The mixture was extracted with ethyl atet and the organic phase was dried with
magnesium sulphate, filtered and concentrated urelduced pressure. Yield: 2.61 g (76% of

theory, purity 84% )
LC-MS (Method 5B): R= 1.02 min; MS (ESlpos): m/z = 417 [M+H]

20 Example 46A

{3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(2,2f2ifluoroethyl)phenyl]piperidin-1-yl}-

(thiomorpholin-4-yl)methanone [racemic cis isomer]



LC-MS (Method 58)-1dq I&Q@mgqm&ﬁ[ﬁ@os) m/z = 296 [M+H]. Example 42A Methyl

5-[4-(2,2,2-trifluoroethyl)phenyl]piperidine-3-carboxylate [racemic cis/trans isomer mixture] BHC 09 1
019- Foreign Countries - 66 - A solution of 9.20 g (23.4 mmol) of the compound from Exanple 41A in
concentrated acetic acid (192 ml) was admixed with 1.947q of palladium/carbon (10% palladium) and 2.23
g of platinum(IV) oxide. This was followed by hydrogenation under a hydrogen atmosphere at standard 5
pressure for 6 h, then addition of anothepy?.00 g of palladium/carbon (10% palladium) and 2.00 g of
platinum(1V) oxide, and hydrogenationfunder a hydrogen atmosphere at standard pressure overnight.
Subsequently, a further 1.00 g of palladium A (10% pallagiamy and 3.00 g of platinum(IV) oxide were
andard pressure for a further

; iifter 10 residue was washed with
methanol/water and the combined filtrates were conceg ntrat d under reduced pressure. The residue was
taken up in dichloromethane and then washed with a 1 Maqueous sodium carbonate solution. The
organic phase was dried over sodium sulphate, filtered gind concentrated under reduced pressure. Yield:
6.64 g (85% of theory, purity 90% ) LC-MS (Method : = 0.83 and 0.84 min (cis/trans isomers); MS
(ESlpos):= 302 15[M+H]. Example 43A 3-Methyl 1-(4-nitrophenyl);5-[4-(2,2,2-trifluoroethyl)phenyl]p
peridine-1,3-dicarboxylate [racemic cis/trans isomer mixture]

According to General Method 6A, 300 mg (0.720 mnadljhe compound from Example 45A and
79.3 mg (0.792 mmol) oN'-hydroxycyclopropanecarboximidamide were reactéiéld: 160 mg
(45% of theory)

5 LC-MS (Method 5B): R= 1.23 min; MS (ESIpos): m/z = 481 [M+H]

'H NMR (400 MHz, DMSO-g): § = 7.32 (s, 4H), 3.92 (d, 1H), 3.68-3.52 (m, 3H}AB(br. s.,
4H), 3.39-3.33 (m, 1H), 3.03-2.85 (m, 3H), 2.59. (o 5H), 2.28 (d, 1H), 2.16-2.06 (m, 1H), 1.92
(q, 1H), 1.10-1.01 (m, 2H), 0.92-0.85 (m, 2H).

Example 47A

10 {3-[3-(2-Methoxyethyl)-1,2,4-oxadiazol-5-yl]-5-[42(2,2-trifluoroethyl)phenyl]piperidin-1-yl}-

(thiomorpholin-4-yl)methanone [racemic cis isomer]

Fe _F

F

@

According to General Method 6A, 300 mg (0.720 mnaodljhe compound from Example 45A and
93.6 mg (0.792 mmol) oN'-hydroxy-3-methoxypropanimidamide were reactedeldi 231 mg
15 (63% of theory, approx. 15% trans isomer)



BHC 09 1 019- Foseign &P ES2iff couNiRE A solution of 6.62 g (19 8 mmol, purity 90%) of the
compound from Example 42A"in dichloromethane (211 ml) was admixed with 9.65 ml (7.00 g, 69 2 mmol)

of triethylamine and then admixed at OC with 3.99 g (19§ mmol) of 4-nitrophenyl chloroformate. The
mixture was 5 warmed to RT and stirred for 1 h. The re'ac(%ibn solution was washed with saturated
aqueous sodium hydipganeahpraatasolution ANdaeLRN e a8aRichase was dried over
magnesium sulphate, filtered and concentrated under reduced pressure. Yield: 10.3 g (91% of theory,
purity 81% ) L%— M od 2B): R, =1.40 and 1.42 min (cis/transisomers); MS (ESIpos): m/z = 467
10[M+H]. Examplel%@dmgéz{yl 1-(thiomorpholin-4-ylcarbony1)-514-(2,2,2-trifluoroethyl)phenyl]p

perld|ne-3-carbox3il_%tr%r{]ra%_e(r1r]£q d‘fgIﬁ/cha)'entﬁ y|ﬁtc))emn§ernr(ra1|xture] BHC 09 1 019- Foreign Countries

CH,

Br

5 A solution of 10.0 g (50.2 mmol) of 4-bromoacetoptiee in tetrahydrofuran (20 ml) was admixed
with 50.0 ml (151 mmol, 50% in tetrahydrofuran)$(2-methoxyethyl)aminosulphur trifluoride
(Deoxofluor) and 3 drops of methanol, and thenredirunder reflux for 4 days. The reaction
mixture was cautiously added dropwise to a mixtusé saturated aqueous sodium
hydrogencarbonate solution and ice (1:1) and témraeted with diethyl ether. The organic phase

10 was dried over sodium sulphate, filtered and cotraéed under reduced pressure. The residue was
purified by means of column chromatography (silged, petroleum ether/dichloromethane 3:1).
Yield: 8.46 g (76% of theory)

'H NMR (400 MHz, DMSO-g): 5 = 7.70 (d, 2H), 7.52 (d, 2H), 1.96 (t, 3H).

Example 49A

15 Methyl 5-[4-(1,1-difluoroethyl)phenyl]nicotinate

A solution of 2.98 g (13.3 mmol) of the compoundnir Example 48A in toluene (25.0 ml) was
admixed under argon at RT with 3.62 g (16.7 mmdlYh@ compound from Example 33A in
ethanol (8.4 ml) and 2.03 g (14.7 mmol) of potassaarbonate. After stirring for 10 min, 1.54 g
20  (1.34 mmol) of tetrakis(triphenylphosphine)palladiand then 2.33 g (40.0 mmol) of potassium
fluoride in water (5.8 ml) were added. The mixtwras stirred under reflux for 8 h, and the
reaction solution was cooled and diluted with ethgbtate. The reaction solution was washed in

water, and the organic phase was dried over magmesilphate, filtered and concentrated under



- 68 - A solution of10.34,(4 799 Fpimigh BYLiNi81 %) of the compound from Example 43A in 1-methyl-2-
pyrrolidone (65 ml) was admixed with 12.6 ml (13.7 g, 132 mmol) of thiomorpholine and 11.5 ml (8.56 g,
66 2 mmol) of N,N-diisopropylethylamine and then hea:[eit_jL in 5 portions in a single-mode microwave
(Emrys Optimizer) at 150C for 1 h. For work-up, the reaction solutions were combined 5and purified

directly by means @fprepayaiyg I RtHe- XiRlde 183 Uikl 6f hearbiktnNRMatyRshRBYsica del3 and
1.16 min (C|s/tran3|_somers§' MS é%SIpo;?: m/z = 431 [M+H], Example 45A o
1-(Thiomorpholin-ASHR5PEY Hﬁf’ﬂe- Gnend 290 de 9?)'ﬂhéﬁ§l]%i§@l{8ﬂet@-%grﬁo&ﬁ\'é%myécemic cis
isomer] 7.74 g (6810 eihybéstrpotassium tert-butoxide were added at RT to a solution of 2.97 g (6.90

mmol) of the compound from Example 44A in methanol (83 ml). The mixture was stirred at 60C overnight.
For work-up, the roethen@hetasi rzsrared.poden (eeucedspssside, Af enire Gichyeosis 1B apws)jxedzwith water

and the mixtuee wagsagiditiedmhl D WhLAGYs St AL dyrtgehioric acid solution. The mixture was
ban

extracted with ethyl acetate, and the organic phase was dried with magnesium sulphate, filtered and
concentrated unds%r redtllecgﬁApressure. Yield: 2.61 g (76% of theory, purity 84%) LC-MS (Method 5B):
R, =1.02 min; M ~/z = 417 [M+H]. 20 Example 46A
{3-(3-Cyclopropy1-1,2,4-oxadiazol-5-y1)-514-(2,2, 2-trifluoroethyl)phenyl]piperidin-1-y11- _
(thiomorpholin-4-yARethRiere (L oM BidRLME PRSI ee T8 R 8 H S BIF CBliiPRS ey mixture]

CH

3

I=

A solution of 2.30 g (8.30 mmol) of the compoundnfr Example 49A in methanol (52 ml) and
10 concentrated hydrogen chloride solution (6.5 miswamixed with 1.05 g of palladium/carbon
(10% palladium) and 1.92 g of platinum(IV) oxidedathen hydrogenated overnight in a hydrogen
atmosphere at standard pressure. The reactionisoluias filtered through Celite, the filter
residue was washed with methanol/water and the w@dbfiltrates were concentrated under
reduced pressure. The residue was taken up inodachethane and then washed with a 1 N
15 aqueous sodium carbonate solution. The organicephas dried over sodium sulphate, filtered

and concentrated under reduced pressure. Yiel@:2(81% of theory, purity 82% )

LC-MS (Method 2B): R= 0.80 and 0.81 min (cis/trans isomers); MS (ES)pan/z = 284
[M+H]".

Example 51A

20 3-Methyl 1-(4-nitrophenyl) 5-[4-(1,1-difluoroethyhenyl]piperidine-1,3-dicarboxylate [racemic

cis/trans isomer mixture]



According to Gen%rﬁbl}gggﬁgpgqébrggg PR4Rid20 mmol) of the compound from Example 45A and 79.3 mg
(0.792 mmol) of N"-hydroxycyclopropanecarboximidamide were reacted Yield: 160 mg (45% of theory) 5
LC-MS (Method 5B): R = 1.23 min; MS (ESIpos): m/z = %?1 [M+H]. 1H NMR (400 MHz, DMSO-d6): 8 =
7.32 (s, 4H), 3.92 (d, 1H), 3.68-3.52 (m, 3H), 3.44 (br. s.,’4H), 3.39-3.33 (m, 1H), 3.03-2.85 (m, 3H), 259
(br. s., 5H), 228 (d, 1H), 216-2.06 (m, 1H), 1@,3 (9, 1H), 1.10-1.01 (m, 2H), 0.92-0.85 (m, 2H). Example
47A 10{313 (2 Methoxyethyl) 1,2,4- oxadlazo -5 -y1]-514-(2,2,2- trlfluoroethyl)phenyl]plperldln -1- yll-

mmol) of the compound from Example 45A Bnd § . ol) of
N1-hydroxy-3-methoxypropanimidamide were reasted Yield: 23k My 45(63% of theory, approx. 15% trans
isomer) BHC 09 1 019- Forelgn Countries - 70 LC-MS Meth d 58)1 R 1.14 min; MS (ESIpos): m/z =

NO,

A solution of 1.30 g (3.78 mmol, purity 82%) of theompound from Example 50A in
dichloromethane (44 ml) was admixed with 1.84 mB41g, 13.2 mmol) of triethylamine and then
admixed at 0°C with 762 mg (3.78 mmol) of 4-nitreplgl chloroformate. The mixture was

5 warmed to RT and stirred for 2 days. The reactimnt®n was washed with saturated aqueous
sodium hydrogencarbonate solution and water, aadthanic phase was dried over magnesium
sulphate, filtered and concentrated under reducesspre. Yield: 1.93 g (92% of theory, purity
81%, 2:1 mixture of methyl and ethyl ester)

LC-MS (Method 5B): R= 2.58 min and 2.61 (methyl ester, cis/trans issinand 2.68 and 2.70
10 (ethyl ester, cis/trans isomers); MS (ESIpos): m/278 [M+H] (methyl ester) and 292 [M+H]
(ethyl ester).

Example 52A

Methyl  5-[4-(1,1-difluoroethyl)phenyl]-1-(thiomormitin-4-ylcarbonyl)piperidine-3-carboxylate

[racemic cis/ trans isomer mixture]

CH,
F 0
F
?
CH
%T\ |
0 N/\
(s

15



5 A solution of 10 £ & (9 Zorynell 8f ¢ygmracetophenone in tetrahydrofuran (20 ml) was admixed with
50.0 ml (151 mmol, 50% in tetrahydrofuran) of bis(2-methoxyethyl)aminosulphur trifluoride (Deoxofluor)
and 3 drops of methanol, and then stirred under reflux fo7r34 days. The reaction mixture was cautiously
added dropwise to a mixture of saturated aqueous sodium hydrogencarbonate solution and ice (1:1) and

then extracted withh digifyh 8iE54 118 BEIAMS RIABL L9 \VESUHHRR MEH SR BIIBAAG, filgsedand

concentrated under reduced £ressure. The residue was purified by means of column chromatography
(silica gel, petrole BT YAUIFAtHIBPoMASALRESS YR A1d. "8 e B et HeL roy iR R RiRARA (A PR Y,
DMSO-d6): 8 = 7.703@lg.2H) > TnER oM 4098 it S i) afienap e tA9AhdB&digth§Ipodiona single-mode
iéi—(l,l-ldifluoré%ﬁ%wmml eydh?gﬁ%ir@éﬁmié&ﬁ@wﬂ%v@féaf&%%omgel)?@étn%lfmﬁgmmar&qm%ﬁample
in toluen ) as admixed under argon at wit 0.(16, 7.mmol) of the compound from
Evample SaAT SRR e SRS 3R 2 o Rty 8 SO e LT or 10 i
1.54 g 20 (1.34 mmol) of tetralcisétriphenyﬁosphineggalladium and then 2.33@ (40 0 mmol) of E)otassium
fluoride in water (58 W) WsBAHABY. B Re mikiEne &ds Siftddsiars Rk fr ¥, GERPME redtibn
solution was coolégslttid. diluted with ethyl acetate. The reaction solution was washed in water, and the
organic phase was dried over magnesium sulphate, filtered and concentrated under BHC 09 1 019-

Foreign Countriessx@hnplegsiged pressure. The residue was purified by means of column chromatography
(silica gel, dichloromethane/methanol 100:1 -> 80:1). Yield: 2.62 g (69% of theory, 4:1 mixture of methyl

and ethyl ester) 4. E@ﬂﬁ@&&&r@,ﬁ%hé FL YR ADRONE @IS 5t iSRS esterkc¥S

8_

(ESlpos): m/% 5 5 78 I\/Ilérlc-lg /srrgnes:[fils)g ngesrt%r.xt%pg 292 [M+H] (ethyl ester). Example 50A
CH,
F 0
F

@

1.44 g (12.8 mmol) of potassiutert-butoxide were added at RT to a solution of 528 mg
(1.28 mmol) of the compound from Example 52A inmisof methanol. The mixture was stirred at
60°C overnight. For workup, the methanol was rerdoweder reduced pressure, the residue was
15 admixed with water and the mixture was acidifietH (p) with aqueous 1 N hydrochloric acid
solution. The mixture was extracted with ethyl atet and the organic phase was dried with
magnesium sulphate, filtered and concentrated urethrced pressure. Yield: 471 mg (91% of

theory, 2:1 cis/trans isomer mixture)
LC-MS (Method 5B): R= 0.99 and 1.01 min; MS (ESlpos): m/z = 399 [M+H]

20 Example 54A

{3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(1,liftloroethyl)phenyl]piperidin-1-yl}-

(thiomorpholin-4-yl)methanone [racemic cis isomer]



Methyl 5-[4-(1, 1-dflyeraethyphenyliriestiding-3-carboxylate [racemic cis/trans isomer mixture] C H3 A
solution of 2.30 g (8 30 mmol) of the compound from Example 49A in methanol (52 ml) and 10
concentrated hydrogen chloride solution (6.5 ml) was a_dmiged with 1.05 g of palladium/carbon (10%
palladium) and 1.92 g of platinum(IV) oxide and then hydrogenated overnight in a hydrogen atmosphere
at standard pressure. The reaction solutigiywas filtered through Celite, the filter residue was washed with
methanol/water and the combined filtrateg were concentrated under reduced pressure. The residue was

organic phase was dried over sodium sufph ¢ Wa der reduced pressure. Yield:
2.30 g (81% of theory, purity 82% ) LC-MS (Ve : 81 min (cis/transisomers); MS

019- Foreign Countries - 72 - &J\

According to General Method 6A, 150 mg (0.376 mnadljhe compound from Example 53A and
41.5 mg (0.414 mmol) dfi-hydroxycyclopropanecarboximidamide were reac¥idld: 77.9 mg
(44% of theory)

5 LC-MS (Method 2B): R= 1.37 min; MS (ESIpos): m/z = 463 [M+H]
Example 55A
Methyl 5-[4-(2-hydroxyethyl)phenyl]nicotinate

HO

According to General Method 3A, 6.00 g (29.8 mnmfl)2-(4-bromophenyl)ethanol and 19.6 g
10 (74.6 mmol) of methyl 5-(4,4,5,5-tetramethyl-1,8li@dxaborolan-2-yl)nicotinate were reacted.
Yield: 6.12 g (74% of theory)

LC-MS (Method 2B): R= 0.86 min; MS (ESIpos): m/z = 258 [M+H]
Example 56A

Methyl 5-[4-(2-hydroxyethyl)phenyl]piperidine-3-dayxylate [racemic cis/trans isomer mixture]



NO2 A solution of g, ;3048 {318 PRI RYINRR%0) of the compound from Example 50A in dichloromethane
(44 ml) was admixed with 1.84 mI (I.34 g, 13 2 mmol) of triethylamine and then admixed at 0C with 762
mg (3.78 mmol) of 4-nitrophenyl chloroformate. The mix%r_e was 5 warmed to RT and stirred for 2 days.
The reaction solution was washed with saturated aqueous sodium hydrogencarbonate solution and water,
and the organic phase was dried over magyesium sulphate, filtered and concentrated under reduced
pressure. Yield: 1.93 g (92% of theory, purity 1%, 2:1 mixture of methyl and ethyl ester) LC-MS
is/trans isomers) and 2.68 and 2.70 10(ethyl ester,

cis/ trans isomer mixture] 15 BHC 09 1 019- Forey = 73 OA solution of 1.94 g (3 50 mmol,
purity 81%) of the compound from Example 51A in 1-methyl-2- yrroliégne (18 ml) was admixed with 1.99
ml (2.17 g, 21.0 mmol) of thiomorpholine and 1.83 ml (1.36 N 10 5 mmof’) of N,N-diisopropylethylamine
and then heated in 3 portions in a single-mode microwave (Emrys Optimizer) at 150C for 45 min. For

work-up, the reaction solutions were
A solution of 5.40 g (19.6 mmol) of the compoundnfr Exanple 55A in concentrated acetic acid

(124 ml) was admixed with 1.00 g of palladium/carb(l0% palladium) and 1.00 g of
platinum(IV) oxide. This was followed by hydrogeioett under a hydrogen atmosphere at standard
5 pressure for 6 h, then addition of another 1.00 gatladium/carbon (10% palladium) and 1.00 g
of platinum(lV) oxide, and hydrogenation under adtogen atmosphere at standard pressure
overnight. This was followed by hydrogenation inParr apparatus under a 3 bar hydrogen
atmosphere for a further 2 h. The reaction soluti@s filtered through Celite, the filter residue
was washed with methanol/water and the combinerhtils were concentrated under reduced
10 pressure. The residue was codistilled repeatedly teluene and then dried under high vacuum.
Yield: 6.63 g (56% of theory, purity 44% )

LC-MS (Method 2B): R= 0.36 min and 0.40 min (cis/trans isomers); MSIf®s): m/z = 264
[M+H]".

Example 57A

15 Methyl l-acetyl-5-[4-(2-hydroxyethyl)phenyl]piperi-3-carboxylate [racemic cis/trans isomer

mixture]

HO

A solution of 5.58 g (9.33 mmol, purity 44%) of theompound from Example 56A in
dichloromethane (80 ml) was admixed with 2.60 mB891g, 18.7 mmol) of triethylamine and then
20 cooled to 0°C. At this temperature, 0.33 ml (0.37 467 mmol) of acetyl chloride was added



5combined and pgﬁ@g@irgggymemﬁ%%r%ggeparative HPLC. Yield: 530 mg (34% of theory) LC-MS
(Method 5B): R = 228 and 235 min (cis/transisomers); MS (ESIpos): m/z = 413 [M+H]. Example 53A
514-(1,1-Dif|uoroethyl)phenyl]-l-(thiomorpholin-4-y|ca[b7%n_yepiperidine-3-carboxy|icacid 10[racemic
cis/trans isomer mixture] 1.44 g (12 8 mmol) of potassium tert-butoxide were added at RT to a solution of

528 mg (1.28 mmgh) Qi e FAMROHAGHIO WS BMRIGR 2N, 03 MEBaBgy; ThesmibiCovasglirred at

60C overnight. For work-up, the methanol was removed under reduced pressure, the residue was 15

admixed with wat&P SHACHETAYARE LS aHLER (3RS B RTHEE RISy Ko LRGP XA B ¥, The
mixture was extrastehevithittiagiuaoesateNandnivdlorigaavid phraktyrais dhiaskwits trEghestumasimgsiate,
filtered and conceqifgigg WHAad QN CRAdRIRERIRNIER E dhédsinet (T BEiENRAMNMs SR R RISUTET
mixture)  LC-MS gMeth d 5B): R, =0.99 and 1|01_m||n; MSéESI os@: ny = 39% HYHHMO Exgmple
54A {3-(3-CycloprSpy L 2 PO EP0Y 53125 9% (H RIS Sﬁ%ﬂ eﬁyéﬁip%’?u ine1-y1fe Produe
(thiomorpholin-4-y&iasteinweneréee encecisorsopiienfaBHT WORRGITY.C-dielidid Coartditsof eorccording

to General Method 6A, 150 mg (0.376 mmol) of the compound from Example 53A and 41.5 mg (0.414
mmol) of N-hydroxyeitsopteipan etrixoximidanidend o4 escteibMisld isoir@ ) g pf tinecryBpe

[M+H]".

Example 58A

10 Methyl 1-acetyl-5-[4-(2,2-difluoroethyl)phenyl]pipdine-3-carboxylate [racemic cis/trans isomer

mixture]

A solution of 631 mg (2.05 mmol) of the compoundnfr Example 57A in dichloromethane
(20.8 ml) was admixed with 1.45 ml (1.60 g, 20.5ahjnof dimethyl sulphoxide and 1.78 ml (1.32
15 g, 10.2 mmol) ofN,N-diisopropylamine. Subsequently, 1.30 g (8.18 mnudlsulphur trioxide-
pyridine complex were added at -20°C and the métwas stirred overnight, in the course of
which it was warmed slowly to RT. The reaction $olu was diluted with dichloromethane, and
the organic phase was washed with water, dried owagnesium sulphate, filtered and
concentrated under reduced pressure. The crudaigirdd78 mg) was subsequently initially
20 charged in dichloromethane (5.2 ml) and admixecwise at RT with 0.50 ml (615 mg, 3.81
mmol) of diethylaminosulphur trifluoride (DAST). €mixture was stirred at RT for 4 h and then
the reaction was ended by cautiously adding 2 Neagsi sodium carbonate solution. After phase
separation, the organic phase was dried over magnesilphate, filtered and concentrated under
reduced pressure. The crude product was purifiechégns of preparative HPLC. Yield: 120 mg
25 (24% of theory, purity 61%, approx. 2:1 cis/trassmer mixture)



5 LC-MS (Method2B):533; O:lg_.%rg?&rﬁ;(l}é&(ﬁélpos): m/z = 463 [M+H]. Example 55A Methyl
5-[4-(2-hydroxyethyl)phenyl]nicotinate HO 0 CH3  According to General Method 3A, 6.00 g (29.8 mmol)
of 2-(4-bromophenyl)ethanol and 19.6 g 10(74.6 mmol) 9f7r_nethyl
5-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-yenicotinate were reacted. Yield: 6.12 g (74% of theory)
LC-MS (Method 2By, @ik B MS (6P IRRSInEZ0s #n8 (WHRhEXamRS; 1diadigthy), = 326
5-[4-(2-hydroxyethk?ll)phgnyl]plperldlne-3-carboxylate [racemic cis/trans isomer mixture] BHC 09 1 019-
Foreign Countries¥78--HO 0 CH3

Example 59A

1-Acetyl-5-[4-(2,2-difluoroethyl)phenyl]piperiding8-carboxylic acid [racemic cis isomer]

Fo F

OH

N

oéJ\CH

5 3

410 mg (3.65 mmol) of potassiutart-butoxide were added at RT to a solution of 205(th§65
mmol, purity 61%) of the compound from Example 58Amethanol (6.9 ml). The mixture was
stirred at 60°C overnight. For workup, the methawals removed under reduced pressure, the
residue was admixed with water and the mixture weslified (pH 1) with agqueous 1 N

10 hydrochloric acid solution. The mixture was extesctith ethyl acetate, and the organic phase
was dried with magnesium sulphate, filtered andceatrated under reduced pressure. Yield: 153
mg (67% of theory, purity 50% )

LC-MS (Method 5B): R= 1.74 min; MS (ESIpos): m/z = 312 [M+H]
Example 60A

15 1-{3-[4-(2,2-Difluoroethyl)phenyl]-5-[3-(2-methoxybkyl)-1,2,4-oxadiazol-5-ylpiperidin-1-yl}-
ethanone [racemic cis isomer]

Fo _F



A solution of 5.40 %%&m@l}&gmcgmgynd from Exanple 55A in concentrated acetic acid (124 ml)
was admixed with 1.00 g of palladium/carbon (10% palladium) and 1.00 g of platinum(IV) oxide. This was
followed by hydrogenation under a hydrogen atmospher. tstandard 5 pressure for 6 h, then addition of
another 1.00 g of palladium/carbon (10% palladium) an OO g of platinum(lV) oxide, and hydrogenation
under a hydrogen@ggg%p%%e@g@n%ﬂdy RISUIELOMR MY oTrﬁH&W?iQ*J@V@CM@/M&QﬁPﬁHPP in a

Parr apparatus under hydrogen atmosphere for a further 2 h. The reaction solution was filtered
through Celite, th&Tift&P Feﬁﬁj A A EY AR AR YRRV % SR ARAY B/
concentrated und&erederzed] Uiptes4tifeng lie2Pe sidheoryasud@hstilled repeatedly with toluene and then
dried under high vacuum. Yield: 6.63 g (56% of theory, purity 44% ) LC-MS (Method 2B): 12, = 0.36 min
and 0.40 min (cis/tanssispieteod)2 BISREESIP 0si)i; M& (E 204s)vint F: Boemptd 57A 15Methyl
1-acetyl-5-[4-(2-hydroxyethyl)phenyl]piperidine-3-carboxylate [racemic cis/trans isomer mixture] HO 0
CH3 A solutiongfappR g1(8 33 mmol, purity 44%) of the compound from Example 56A in
dichloromethane (80 ml) was admixed with 2.60 ml (1.89 g, 18 7 mmol) of triethylamine and then

20cooled to OC. A 1R ISHRGERUIR sy P33 MethS4 A1) 25 LRV L ATidR Wik 2ddelemic

cis isomer]

—N
O
v
\N

0
\

N

H

A solution of 45.0 mg (0.083 mmol, purity 72%) detcompound from Example 60A in ethanol

10 (10.0 ml) was admixed with 6@l (15 mg, 0.42 mmol) of concentrated hydrochloricida
Subsequently, the mixture was stirred under refitwx24 h, and the reaction solution was diluted
with water and washed with diethyl ether. The agsephase was alkalized and extracted with
dichloromethane. The organic phase was dried oagnesium sulphate, filtered and concentrated
under reduced pressure. Yield: 36.3 mg (87% ajrthepurity 70% )

15 LC-MS (Method 5B): R= 0.71 min; MS (ESIpos): m/z = 352 [M+H]
Example 62A

4-Nitrophenyl 3-[4-(2,2-difluoroethyl)phenyl]-5-[@-methoxyethyl)-1,2,4-oxadiazol-5-
yl]piperidine-1-carboxylate [racemic cis isomer]



BHC 09 1 019- Foéﬁi@%&PHﬂS[iﬁéréigﬁ cdiqpudse and the mixture was stirred for 2 h. A further 0.13 ml
(0.15 g, 1 86 mmol) of acetyl chioride was added and the mixture was stirred for 1 h. Subsequently, the
reaction solution was washed with aqueous 1 N hydroc_h; ric acid, and the organic phase was dried over
magnesium sulphate, filtered and concentrated under reduced pressure. The residue was purified by
means of 5column chromatography(silicggel, dichloromethane/methanol 30:1), and the crude product
obtained was purified once more by m¥ans of preparative HPLC. Yield: 1.17 g (41% of theory) LC-MS
(Method 5B): R = 0.72 min and 0.74 min (cisftransisomers); MS (ESIpos): m/z = 306 [M+H]. Example 58A
10Methyl 1-acety|-5-[4-(2,2-dif|uoroethy|) Wipiperid ne-3acarfoxylate [racemic cis/trans isomer
mixture] A solution of 631 mg (2 05 mmg@ e compoungd.fr ample 57A in dichloromethane
(20.8 ml) was admixed with 1.45 ml (1.60 g,20. ' gxide and 1.78 ml (1.32 15 g,
10.2 mmol) of N,N-diisopropylamine. Subsequently, 1.30Jg (8 18 mmaol) of SCLfJPhUI’ trioxide-pyridine
complex were added at -20C and the mixture was stitkeéd overnight, in the coutse of which it was warmed
slowly to RT. The reaction solution was diluted with digchloromethane, and the organic phase was washed
with water, dried over magnesium sulphate, filtere@and ¢oncentrated under reduced pressure. The crude
product (778 mg) was subsequently initially 20 charged in dichloromethane (5.2 ml) and admixed
dropwise at RT with 0.50 ml (615 mg, 3.81 mmol) of digthyfaminosulphur trifluoride (DAST). The mixture
was stirred at RT for 4 h and then the reaction was eng .' cautiously adding 2 N aqueous sodium
carbonate solution. After phase separation, the organic ptfase was dried over magnesium sulphate,
filtered and concentrated under reduced pressure. The cggle product was purified by means of
preparative HPLC. Yield: 120 mg 25(24% of theory, purity 61%, approx. 2:1 cis/trans isomer mixture)

A solution of 36.3 mg (0.061 mmol, purity 70%) diet compound from Example 61A in
dichloromethane (2.0 ml) was admixed with 0.03 1.6 mg, 0.21 mmol) of triethylamine and
then 12.3 mg (0.061 mmol) of 4-nitrophenyl chlomofate were added at RT. The mixture was
5 stirred at RT for 2 h and then the reaction sofuticas washed with saturated aqueous sodium
hydrogencarbonate solution and water, and the argdrase was dried over magnesium sulphate,

filtered and concentrated under reduced pressuedd:¥56.2 mg (91% of theory, purity 60% )
LC-MS (Method 4B): R= 2.56 min; MS (ESIpos): m/z = 517 [M+H]

Example 63A

10 {3-[4-(2,2-Difluoroethyl)phenyl]-5-[3-(2-methoxyeit)-1,2,4-oxadiazol-5-yl]piperidin-1-

yl}(thiomorpholin-4-yl)ymethanone [racemic cis isorhe

Fe F

o—N
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BHC 09 1 019- Foéﬁi@%&PHﬂsfiﬁéréiaz cdfriMs (Method 2B): 12, = 1.07 min and 1.09 min
(cis/transisomers); MS (ESIpos): m/z = 326 [M+H]. Example 59A 1-Acety1-514-(2,2-difluoroethyl)phenyl]p

peridine-3-carboxylic acid [racemic cisisomer] S OH 4_1§)Or_ng (3.65 mmol) of potassium tert-butoxide
were added at RT to a solution of 205 mg (0.365 mmol, purity 61%) of the compound from Example 58A
in methanol (6.9 mdo Lt BseIEeWaE S65TRehat BRG BBRENEtoRRbYRIt IR Ehe preEanal WasHgmoved

under reduced pressure, the residue was admixed with water and the mixture was acidified IEF?I—A@? with

aqueous 1 N 10 h%Wé%'%%F 4218 SO RESh e WHERQ PR W ek, PLELR AN PER 8rganic
phase was dried \@#9 md@hesiogn GLgshammolil b Bclicaogropylethyteating anddheedeetat prezssimaeiéield: 153
gg (67:% g(l; X‘elog{nimvé%%ﬂbﬁrﬁﬁl@éhw1%59'61% 3d ith MBodd D, (e RQRY W/ Soft Rk [VsvEl ]
xample - L . .. .
{314-(2,2-DiflToro S BHEARA PE T8 S b BY RS 2L PRt S oY i p PRy 1neSihnone

[racemic cis isomeré BHC 09 1 019- Foreign Countries
LC-MS (Method 5B): R= 1.08 min; MS (ESlpos): m/z = 481 [M+H]

Example 64A

N'-Hydroxy-1-methoxycyclopropanecarboximidamide

10 100 mg (1.03 mmol) of 1-methoxycyclopropanecarbdaganiL. N. Owen, H. M. Babatunde
Somade,J. Chem. Socl947, 1030-1034] in tetrahydrofuran (22.7 ml) vaasnixed with 1.51 g
(6.08 mmol) of methyIN-(triethylammoniumsulphonyl)carbamate (Burgess ea@gand then
stirred at 60°C for 1.5 h. The reaction mixture \@dsixed with dichloromethane and water, and
the organic phase was dried over magnesium sulpfiiéeed and concentrated under reduced

15 pressure (637 mg of crude product). 100 mg of thee product were initially charged in ethanol
(1.2 ml), admixed with 107 mg (1.55 mmol) of hydytammonium chloride and 0.17 ml (125 mg,
1.24 mg) of triethylamine and then stirred unddiuse overnight. The reaction solution was
concentrated under reduced pressure, and the eesi@s admixed with saturated aqueous sodium
chloride solution and then extracted with dichloath@ne. The organic phase was dried over

20 magnesium sulphate, filtered and concentrated undeuced pressure. The residue was
subsequently stirred with ethyl acetate, the indelsalts were filtered off and the filtrate was

concentrated under reduced pressure. Yield: 32.@8f% of theory)
'H NMR (400 MHz, DMSO-¢): 3 = 9.09 (br. s., 1H), 5.39 (br. s., 2H), 3.15 (4),3.81 (d, 4H).

Example 65A

25 {3-[3-(1-Methoxycyclopropyl)-1,2,4-oxadiazol-5-y§-[4-(2,2,2-trifluoroethyl)phenyl]piperidin-1-

yl}(thiomorpholin-4-yl)methanone [racemic cis isorhe



- 78 - According tg;GengrabMethng; &ﬁc&ﬁﬁrfé@ (0.270 mmol, purity 50%) of the compound from Example
59A and 41.3 mg (0.297 mmol, purity 85%) of N-hydroxy-3-methoxypropanimidamide were reacted Yield:

46.6 mg (32% of theory, purity 72% ) LC-MS (MethopIS%B) 12, =1.07 min; MS (ESIpos): m/z = 394
[M+H]. 5 Example 61A
314-(2,2-Difluoroethyl)pheny1]-5[3-(2-methpxyethyl)-1,2,4-oxadiazol-5-Apiperidine[racemic cis isomer]
A solution of 45.0 mg (0.083 mmol, purty 72%) of the compound from Example 60A in ethanol 10 (10.0
ml) was admixed with 69 pl (15 mg, .42 mmgq|) of concentrated hydrochlorg acid. Subsequently, the
mixture was stirred under reflux for 24 h, ang eaction sol@oRwasiluted with water and washed
with diethyl ether. The aqueous phase was g 2ed and extracteghwi (iﬂ hloromethane. The organic
phase was dried over magnesium sulphate, centfited under reduced pressure. Yield: 36.3
mg (87% of theory, purity 70% ) 15 LC-MS (Method , = 0.71 min; MS (ESIpos): m/z = 352 [M+H].
Example 62A 4-Nitrophenyl314-(2,2-difluoroethyl)phenyd]-5[3-(2-methoxyethyl)-1,2,4-oxadiazol-5-
Apiperidine-1-carboxylate [racemic cis isomer] BHC @{019- Foreign Countries - 79 -

e

S

According to General Method 6A, 93.1 mg (0.224 mnadlthe compound from Example 45A and
32.0 mg (0.246 mmol) df'-hydroxy-1-methoxycyclopropanecarboximidamide frexample 64A
were reacted. Yield: 31.1 mg (27% of theory)

5 LC-MS (Method 5B): R= 1.22 min; MS (ESIpos): m/z = 511 [M+H]

'H NMR (400 MHz, DMSO-¢): § = 7.33 (s, 4H), 3.94 (d, 1H), 3.69-3.52 (m, 3H}&33.42 (m,
4H), 3.41-3.34 (m, 4H), 3.06-2.85 (m, 3H), 2.6372(B, 4H), 2.32-2.25 (m, 1H), 2.02-1.88 (m,
1H), 1.34-1.28 (m, 2H), 1.19-1.11 (m, 2H).

Example 66A

10  4-Nitrophenyl thiomorpholine-4-carboxylate 1,1-dige

17.0 g (99.2 mmol) of thiomorpholine 1,1-dioxidedngchloride were initially charged in 100 ml
of dichloromethane and, while cooling with an icathy admixed with 20.7 ml (15.1 g,
148.8 mmol) of triethylamine. 10.0 g (49.6 mmol)4shitrophenyl chloroformate were added in
15 portions. The reaction mixture was stirred at RT 360 minutes, admixed with water and ethyl

acetate and then filtered. The residue was drieléunigh vacuum. Yield: 12.4 g (83% of theory)

LC-MS (Method 5B): R= 0.75 min; MS (ESIpos): m/z = 301 [M+H]



NOZ A solution of 363,89 §P:0B & SR o RitFiLY 70%) of the compound from Example 61A in
dichloromethane (2.0 ml) was admixed with 0.03 ml (21.6 mg, 0 21 mmol) of triethylamine and then 12.3
mg (0.061 mmol) of 4-nitrophenyl chloroformate were e}(%(%e_d at RT. The mixture was 5 stirred at RT for 2
h and then the reaction solution was washed with saturatéd aqueous sodium hydrogencarbonate solution

and water, and the orAARIG O RAS, \SRSHIRH Sves Maghesiinsulpbatesfltsregandosogeonyraied under
reduced pressure. Yield; 56.2 mg (91% of theo%’r psur%)GO%) LC-MS (Method 4B): R, = 2.56 min; MS

(ESIpos): m/z = 515 (k-4 BRAARIE 3R> 328
10{314-(2,2-Difluoroethyl)pheny1]-513-(2-methoxyethyl)-1,2,4-oxadiazol-5-yl]piperidin-1- y1
(thiomorpholin-4-yl)methanone [racemic cis isomer] BHC 09 1 019- Foreign Countries - 80 - A solution of
56.0 mg (0.065 mmol, purity 60%) of the compound from Example 62A in 1-methyl2-pyrrolidone (2.0 ml)
was admixed with 37.0 p1(40.0 mg, 0.390 mmol) of thiomorpholine and 34.0 p.1 (25.0 mg, 0.195 mmol) of
N,N-diisopropylethylamine and then heated in a single-mode microwave (Emrys Optimizer) at 150C for 30
min. For work-up, the reaction solutions were 5combined and purified directly by means of preparative
HPLC. Yield: 14.7 mg (47% of theory) LC-MS (Method 5B): 12, = 1.09 min; MS (ESlpos): m/z = 481
[M+H]. Example 64A 1V-Hydroxy-1-methoxycyclopropanecarboximidamide




10100 mg (1.03 ngﬁ@)ogfllo%egbqépégy&%mg@necarboxamide [L. N. Owen, H. M. Babatunde Somade, J.
Chem. Soc. 1947, 1030-1034] in tetrahydrofuran (22.7 ml) was admixed with 1.51 g (6 08 mmol) of
methyl N-Oriethylammoniumsulphonyecarbamate (Burgggg. reagent) and then stirred at 60C for 1.5 h.
The reaction mixture was admixed with dichloromethane and water, and the organic phase was dried
over magnesium splphatesfiigsrd and concentrated under reduced 15 pressure (637 mg of crude
product). 100 mg of the crude product were initially charged in ethanol (1.2 ml), admixed with 107 mg
(2.55 mmol) of hy: I ' I nd Q.17 ml (125 mg, 1.24 mg) of triethylamine and then
stirred under reflugﬁ%ﬁ%ﬁe%g%@cﬁ?ﬂ]gﬁ?%%#&as concentrated under reduced pressure, and the
residue was admixed with saturated agueous sodium chloride solution and then extracted with
Cichloromethane. A8 B0 e FnACB WALE BT e Do AT S P Rer £ 20 LR Fatect
under reduced presisnixed BRileditueWasteghiseepssoripetredanidn(@thyiCaeedateenednamiibre isalts were
filtered off andthesfilteatavasnsedrapaipiedisNse g drge ddNeaeH e iaklied 2e3ube (3% abthreiny 1H
NMR (400 MHz, Dg/lsdg)e-clis6 : ﬁﬁgd9509 gbr. S 1rHe2)’ §é§\/9 é% , 2H), 3.15 (s, 3H), 0.81 (d, 4H). Example
65A 25{ 313-(1-Me%ﬁoxyc aoprop%}ﬂ-f,rbﬁg-gxaﬁazoﬁ -yk?-514-(2,2,2-trif|uoroethyl)phenyIThiperidin-l-
y1 (thiomorpholin-4-yl)methanone [racemic cis isomer] BHC 09 1 019- Foreign Countries - 81 -
According to Gen&aI NN S3IRNHY (8854 M mol) of the compound from Example 45A and 32.0
mg (0.246 mmol) of N-hydroxy-1-methoxycyclopropanecarboximidamide from Example 64A were
reacted. Yield: 31 AY (2795 BretseBrghechiagha s aBEhIRremethong dPRIS (RS 1bE) el ig 11
[M+H]. 1H NMR (406niMid 2t RMGE-869m8tachia3dsiotberz8d 46id kbih &697BH itk 3. 46+3d2 (M,

40, 3413 (2 002 R PO O RSN L had 2 2 20T

1.34-1.28 (m, 2H), 1.19-1.11"(m, 2H). Example 66A 104-Ni yl thiomorpholine-4-carboxylate
1,1-dioxide purified by means of preparative HPLC.
Example 1

{3-[3-(2-Methoxyethyl)-1,2,4-oxadiazol-5-yl]-5-[4#fluoromethoxy)phenyl]piperidin-1-yl}-

(oxidothiomorpholin-4-yl)methanone [racemic cisiser]

O
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According to General Method 1, 100 mg (0.200 mneéhhe compound from Example 26A were
reacted. Yield: 90 mg (87% of theory)

LC-MS (Method 5B): R= 0.97 min; MS (ESlpos): m/z = 517 [M+H]

'H NMR (400 MHz, DMSO-g): & = 7.48 (d, 2H), 7.33 (d, 3H), 3.99 (d, 1H), 3.68&8(m, 3H),
20 3.65-3.58 (m, 4H), 3.57-3.48 (m, 3H), 3.23 (s, 3B19-2.88 (m, 7H), 2.75-2.66 (m, 3H), 2.35-
2.28 (m, 1H), 2.00 (m, 1H).



17.09 (99 2 mmoB,%%qn&gwl&gl@gnJ@%mépe hydrochloride were initially charged in 100 ml of
dichloromethane and, while cooling with an ice bath, admixed with 20.7 ml (15.1 g, 148.8 mmol) of

triethylamine. 10.0 g (49 6 mmol) of 4-nitrophenyl chlorpgar_mate were added in 15portions. The reaction

mixture was stirred at RT for 30 minutes, admixed with water and ethyl acetate and then filtered. The

residue was driedgndeyhigh vacuum. Yield: 12.4 g (83% of theory) LC-MS (Method 5B): R = 0.75 min;

MS (ESIpos): m/z'= +H]. BHC 09 1 019- Foreign Countries - 82 - 1H NMR (400 MHz, DMSO-d6):

8 = 8.34-8.28 (m, , L.90-1,50 , ) .37 (br. H), 3.28 (br. s

2H). BHC 09 1 0 %:g g%%z@%'dﬁtﬁ‘gggaéﬁga%%@%ﬁ@éﬂ%ﬁé%@pﬁéﬂ%]g'&‘e”‘gmﬁ"}a'
oxidothiomorpholin-4-yl)methanone [racemic cis isin

O
F \
F =~ : ﬂ
N
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5 According to General Method 1, 100 mg (0.207 mnedbhe compound from Example 27A were
reacted. Yield: 95 mg (91% of theory)

LC-MS (Method 5B): R= 1.05 min; MS (ESIpos): m/z = 499 [M+H]

IH NMR (400 MHz, DMSO-g): & = 7.47 (d, 2H), 7.33 (d, 2H), 3.95 (d, 1H), 3.648(m, 5H),
3.05-2.85 (m, 5H), 2.75-2.65 (m, 2H), 2.28 (d, 181),4-2.08 (m, 1H), 1.94 (g, 1H), 1.09-1.01 (m,
10 2H), 0.92-0.84 (m, 2H).

Example 3
[3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-(4-ethyipnyl) piperidin-1-yl](1-oxidothiomorpholin-4-

yl)methanone [racemic cis isomer]

—N
H,C o) \: ]
NS

N

15 According to General Method 1, 55 mg (0.130 mmdlthe compound from Example 9A were
reacted. Yield: 43 mg (75% of theory)



General Method 1; Quighoxipe f_qlrmaﬁi%lﬁtﬁggjtiqn of the appropriate thioether (1.0 eq) in

dichloromethane (approx. 20-40 mi/mmol) i1s admixed at RT with 50% meta-chloroperoxybenzoic acid
(0.9-1.0 eq.). The reaction mixture is 5stirred at room tgrgg)_erature for 30 min. The solvent is removed
under reduced pressure and the residue is purified by means of preparative HPLC. General Method 2:

Sulphone formatiqr-Asgqitigid PEH)erarPHRRHiAR S ieeihst hi,e048 fichipromethane (approx. 20-40
ml/mmol) is admixed at RT with 50% meta-chloroperoxybenzoic acid (2.5 eq.). The reaction mixture is

irred 10 for 30 min, Th ' h
i eyt ) ORGP S it o

{313-(2-MethoxyeBWAf2 8408xBta2dH=2$8] (51 ZH}riRGoohaIRBAY) P He R AfipORAER-1)11.91 (4, 1H),
(oxidothiomorpholintd-y| grethasanez[(acen)n®s-mee@i] 49)F'F 0 CH3

5 Example 4

{3-[3-(2-Ethoxyethyl)-1,2,4-oxadiazol-5-yl]-5-(44eylphenyl)piperidin-1-yl}(1-

oxidothiomorpholin-4-yl)methanone [racemic cis isin

H,C o*N\
NS
N
N
K/S\\O

According to General Method 1, 50 mg (0.109 mmdljhe compound from Example 11A were
10 reacted. Yield: 17 mg (32% of theory)

LC-MS (Method 5B): R= 1.01 min; MS (ESIpos): m/z = 475 [M+H]

'H NMR (400 MHz, DMSO-g): & = 7.23 (d, 2H), 7.17 (d, 2H), 3.98 (d, 2H), 3.712H), 3.67-
3.47 (m, 4H), 3.43 (q, 1H), 3.07-2.89 (m, 3H), 22766 (m, 3H), 2.57 (g, 3H), 1.95 (q, 1H), 1.24
(br's, 1H), 1.16 (t, 3H), 1.07 (t, 3H).

15 Example5

{3-[3-(2-Ethoxyethyl)-1,2,4-oxadiazol-5-yl]-5-(44eglphenyl)piperidin-1-yl}(1-

oxidothiomorpholin-4-yl)methanone [enantiomericgllyre cis isomer]



According to Gen%@&%‘@?‘@?&lﬁ&%@ﬁ@o%t@? mmol) of the compound from Example 26A were reacted.
Yield: 90 mg (87% of theory) LC-MS (Method 5B): Rt = 0.97 min; MS (ESIpos): m/z = 517 [M+H]+;

1H NMR (400 MHz, DMSO-d6): 6 = 7.48 (d, 2H), 7.33 (¢,.3H), 3.99 (d, 1H), 3.69-3.66 (m, 3H),
203.65-3.58 (m, 4H), 3.57-3.48 (m, 3H), 3.23 (s, 3H), 3. 82.88 (m, 7H), 2.75-2.66 (m, 3H), 2.35- 2.28 (m,
1H), 2.00 (m, 1H). BHC 09 1 019- For ign untrles 84 - Example 2

to General Method 1, 100 mg
: 95 mg (91% of theory) LC-MS
(Method 5B): R = 1.05 min; MS (ESIpos): m/z = 498 [M+H]; 1H NMR (400 MHz, DMSO-d6): 6 = 7.47
(d, 2H), 7.33 (d, 2H), 3.95 (d, 1H), 3.67-3.48 (m, 5H),8.05-2.85 (m, 5H), 2! 4,65 (m, 2H), 2.28 (d, 1H),
2.14-2.08 (m, 1H), 1.94 (g, 1H), 1.09-1.01 (m, 102H§@2 0.84 (m, 2H). Exampfe 3
[3-(3-Cyclopropy1-1,2,4-oxadiazol-5-y1)-5-(4-ethylphienyspipedin-1 -yl] (1 -oxidothiomorpholin-4-
yl)methanone [racemic cis isomer] S

~o

Enantiomer separation of the racemate from Exad@ecording to Method 6D gave 37.7 mg of

the title compound from Example 5 and 20.0 mg eftttie compound from Example 6.
LC-MS (Method 5B): R= 1.01 min; MS (ESlpos): m/z = 475 [M+H]
5 HPLC (Method 1E): R= 6.48 min, > 99.5% ee;

'H NMR (400 MHz, DMSO-g): & = 7.23 (d, 2H), 7.17 (d, 2H), 3.98 (d, 2H), 3.712H), 3.67-
3.47 (m, 4H), 3.43 (g, 1H), 3.07-2.89 (m, 3H), 22766 (m, 3H), 2.57 (g, 3H), 1.95 (g, 1H), 1.24
(br s, 1H), 1.16 (t, 3H), 1.07 (t, 3H).

Example 6

10 {3-[3-(2-Ethoxyethyl)-1,2,4-oxadiazol-5-yl]-5-(44eglphenyl)piperidin-1-yl}(1-

oxidothiomorpholin-4-yl)methanone [enantiomericgilyre cis isomer]

—N
H,C 0 N\

NS

N
N
O}\N/\

K/S\\
Enantiomer separation of the racemate from Exad@ecording to Method 6D gave 37.7 mg of
the title compound from Example 5 and 20.0 mg eftttie compound from Example 6.

15 LC-MS (Method 5B): R= 1.01 min; MS (ESIpos): m/z = 475 [M+Hi]

HPLC (Method 1E): R=7.27 min, > 99.5% ee;



BHC 09 1 019- F%ﬁ'@%&PHﬂS”%ra §C&ﬁtulvel§ (Method 5B): R = 1.06 min; MS (ESIpos): m/z = 443
[M+H]; 1H NMR ( .24 (d, 2H), 7.17 (d, 2H), 3.96 (d, 2H), 3.67-3.46 (m, 5H),
3.045-2.85 (m, 5H), 274- 2 66 (m, 2H), 257 (g, 2H), 2. 25ég/j 1H), 2.14-2.06 (m, 1H), 1.91 (q, 1H), 1.16 (t,
3H), 1.08-1.02 (m, 2H), 0.91-0.86 (m, 2H.) 5 Example 4

{313-(2- Ethoxyethﬂ)nilwﬁq“(&{saﬁlI@Z%&é@bﬁé‘lﬁt%'RJ‘%M')PPP Wioedh-¥lddla on) 3.712H), 3.67-

oxidothiomorpholin-4-yemethanone [racemic cis isomer] ccord to General Met od'l,50 m

(0.109 mmol) of thie*¢dfpdithd fdnd ExAmidté 18R Wb.%*io%@&étgﬂ 18:57 A3 350l 3C-Ms
(Method 5B): R = (bi04. tiip;IM6G ((EB1pas)7 100/2H).475 [M+H]; 1H NMR (400 MHz, DMSO-d6): 6 = 7.23 (d,
2H), 7.17 (d, 2H), 3.98 (d, 2H), 3.71 (t, 2H), 3.67- 3.47 (m, 4H), 3.43 (q, 1H), 3.07-2.89 (m, 3H), 2.75-2.66
(m, 3H), 2.57 (g, ItxndpR57(q, 1H), 1.24 (br s, 1H), 1.16 (t, 3H), 1.07 (t, 3H). 15 Example 5
{313-(2-Ethoxyethyl)-1,2,4-oxadiazol-5-y1]-5-(4-ethylphenyl)piperidin-1-y11(1-
oxidothiomorpholifs4syemethanens jananinmes ey, D freitu s mary B PBidefdd-1Faraign Countries -

86 -
oxidothiomorpholin-4-yl)methanone [racemic cis isin

Sy

According to General Method 1, 80 mg (0.170 mmdljhe compound from Example 20A were
reacted. Yield: 77 mg (91% of theory)

10 LC-MS (Method 5B): R= 0.85 min; MS (ESIpos): m/z = 487 [M+Hi]

'H NMR (400 MHz, DMSO-¢): & = 7.70 (d, 2H), 7.58 (d, 2H), 4.77 (t, 1H), 3.99 {H), 3.74 (q,
2 H), 3.68-3.59 (m, 3H), 3.57-3.48 (m, 2H), 3.488(m,1H), 3.12-3.01 (m, 3H), 2.98-2.86 (M
2H), 2.85-2.80 (m, 2H), 1.55 (g, 1H).

Example 8

15 (1,1-Dioxidothiomorpholin-4-yl){3-[3-(2-methoxyetlyl,2,4-oxadiazol-5-yl]-5-[4-

(trifluoromethoxy)phenyl]piperidin-1-yl}methanonerantiomerically pure cis isomer]



Enantiomer separgg%gfltlaggr_af_qgg?&]{%gmigsxample 4 according to Method 6D gave 37.7 mg of the title
compound from Example 5 and 20.0 mg of the title compound from Example 6. LC-MS (Method 5B): R
= 1.01 min; MS (ESIpos): m/z = 475 [M+H]+; 5 HPLC (Method 1E): R = 6.48 min, >99.5% cc; 1H NMR
(400 MHz, DMSO-d6): 6 = 7.23 (d, 2H), 7.17 (d, 2H), 3.98 (d, 2H), 3.71 (t, 2H), 3.67- 3.47 (m, 4H), 3.43
(9, 1H), 3.07-2.89 (m, 3H), 2.75-2.6@ (m, 3H), 2.57 (q, 3H), 1.95 (q, 1H), 1.24 (br s, 1H), 1.16 (t, 3H), 1.07
(t, 3H). Example 6 10{313-(2-Ethoxyeth¥l)-1,2,4-oxadiazol-5-y1]-5-(4-ethylphenyl)piperidin-1-y11(1-
oxidothiomorpholin-4-yemethanone fermntiomerically pure cis isomer] Enantiomer separation of the

d 5B): R =1.01 min; MS (ESIpos):
. 09 1 019- Foreign Countries - 87 -
1H NMR (400 MHz, DMSO-d6): 6 = 7.23 (d, 2H), 7.0.7 (d,)2H), 3.98 (d, 2Ff, 3.71 (t, 2H), 3.67- 3.47 (m,
4H), 3.43 (q, 1H), 3.07-2.89 (m, 3H), 2.75-2.66 (M, 3ﬁ\(br s, 1H), 1.16 (t, 8H), 1.07 (t, 3H).

e

According to General Method 2, 150 mg (0.300 mneéhhe compound from Example 26A were
reacted. Enantiomer separation of the racemateadiogoto Method 1D gave 65.0 mg of the title

compound from Example 8 and 72.0 mg of the titlepound from Example 9.
5 LC-MS (Method 5B): R= 1.04 min; MS (ESIpos): m/z = 533 [M+Hi]
HPLC (Method 2E): R= 15.64 min, > 99.5% ee;

'H NMR (400 MHz, DMSO-¢): & = 7.48 (d, 2H), 7.33 (d, 2H), 4.03 (d, 1H), 3.788(m, 7H),
3.45-3.35 (m, 1H), 3.23 (s, 3H), 3.21-3.15 (m, 4341,2-2.90 (m, 5H), 2.33 (d, 1 H), 1.97 (q, 1 H).

Example 9

10 (1,1-Dioxidothiomorpholin-4-yl){3-[3-(2-methoxyeth)y1,2,4-oxadiazol-5-yl]-5-[4-

(trifluoromethoxy)phenyl]piperidin-1-yl}methanonerjantiomerically pure cis isomer]



2.57 (q, 3H), 1.954a16) b4 BxamPldntries

5{313-(2-Hydroxyethyl)-1,2,4-oxadiazol-5-y1]-514-(trifluoromethyl)phenyl]piperidin-1-y1}(1-
oxidothiomorpholin-4-yemethanone [racemic cis isomer 9 According to General Method 1, 80 mg (0.170
mmol) of the compound from Example 20A were reacted.”Yield: 77 mg (91% of theory) 10 LC-MS
(Method 58): R = 851G Fainselidniz Isfaﬁ% 4 AN AROMH P MSRIONR kel 0
2H), 7.58 (d, 2H)47%g1_| %?399le %m36835?§éem 3H) 357348m2H) 3.38
(m,1H), 3.12-3.01 6" BRIy ?H??ﬁ"j”é’f @O%B gaye Gipfbrg of the e

compound from Example 8 and 72.0 mg of the titlegound from Example 9.

LC-MS (Method 5B): R= 1.04 min; MS (ESIpos): m/z = 533 [M+H]
5 HPLC (Method 2E): R=42.42 min, > 99.5% ee;

'H NMR (400 MHz, DMSO-g): & = 7.48 (d, 2H), 7.33 (d, 2H), 4.03 (d, 1H), 3.788(m, 7H),
3.45-3.35 (m, 1H), 3.23 (s, 3H), 3.21-3.15 (m, 4341,2-2.90 (m, 5H), 2.33 (d, 1 H), 1.97 (q, 1 H).

Example 10

{3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(trifloromethoxy)phenyl]piperidin-1-yl}(1,1-

10 dioxidothiomorpholin-4-yl)methanone [enantiomeriggdure cis isomer]

136 mg (0.281 mmol) of {3-(3-cyclopropyl-1,2,4-oxagbl-5-yl)-5-[4-(trifluoromethoxy)phenyl]-
piperidin-1-yl}(thiomorpholin-4-yl)methanone [racém cis isomer] (Example 27A) in
dichloromethane (11.6 ml) were admixed at RT with32mg (0.703 mmol) ofmeta

15 chloroperbenzoic acid and then stirred for 30 riime reaction solution was concentrated under
reduced pressure, and the residue was taken eiardtrile and purified by means of preparative
HPLC. Enantiomer separation of 136 mg of the raderaacording to Method 2D gave 61.7 mg of

the title compound from Example 10 and 59.6 mdheftitle compound from Example 11.
LC-MS (Method 5B): R= 1.12 min; MS (ESIpos): m/z = 515 [M+H]

20 HPLC (Method 3E): R= 4.26 min, > 99.05% ee,;



15(1,1-Dioxidothigsnperghg! i@l-g_-%)g%ll;?t@;m%@oxyethyl)-l,2,4-oxadiazol-5-y1]-514-

(trifluoromethoxy)phenyl]piperidin-1-ylimethanone [enantiomerically pure cis isomer] BHC 09 1 019-
Foreign Countries - 88 - According to General Methogg%, 1150 mg (0.300 mmol) of the compound from
Example 26A were reacted. Enantiomer separation of the racemate according to Method ID gave 65.0 mg

of the title compoupdipmiesampe a2 mg o J,h%lt'?&@@p%ndg.fé@%W;ﬁz&-@,%‘,\ﬂs

(Method 5B): R = 1.04 min; MS (ESIpos): m/z = 533 [M+H]; HPLC (Method 2E): 12, 5.64 min, > 99.5%
cc; 1H NMR (400 #4928 BMES! )3.-6%'_ ARSI OF 399 FH1B 28 53 ¥ a1yt 52488 {h 1A (@
3.45-3.35 (m, IH),13123.08-863,(B.22HB.A 9 (i 84 kth, 3t)2-2.90 (m, 5H), 2.33 (d, 1 H), 1.97 (g, 1 H). Example
9 10(1,1-Dioxidothiomorpholin-4-y1){3-[3-(2-methoxyethyl)-1,2,4-oxadiazol-5-y1]-514-

(trifluoromethoxy) ghanylipiperidin-I-yllmethanone [enantiomerically pure cis isomer] BHC 09 1 019-
Foreign Countries - 89 -

5 {3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(trifloromethoxy)phenyl]piperidin-1-ylI}(1,1-

dioxidothiomorpholin-4-yl)methanone [enantiomerigadure cis isomer]

F%_O —N
- L=<

N
K/sﬁo
\
O

136 mg (0.281 mmol) of {3-(3-cyclopropyl-1,2,4-oxarbl-5-yl)-5-[4-(trifluoromethoxy)phenyl]-
piperidin-1-yl}(thiomorpholin-4-yl)methanone [racéen cis isomer] (Example 27A) in
10 dichloromethane (11.6 ml) were admixed at RT with32mg (0.703 mmol) ofmeta
chloroperbenzoic acid and then stirred for 30 riime reaction solution was concentrated under
reduced pressure, and the residue was taken geiardtrile and purified by means of preparative
HPLC. Enantiomer separation of 136 mg of the raceraecording to Method 2D gave 61.7 mg of

the title compound from Example 10 and 59.6 mdheftitle compound from Example 11.
15 LC-MS (Method 5B): R=1.12 min; MS (ESIpos): m/z = 515 [M+H]
HPLC (Method 3E): R=5.68 min, > 99.0% ee;

IH NMR (400 MHz, DMSO-g): & = 7.47 (d, 2H), 7.33 (d, 2H), 3.99 (d, 1H), 3.63&(m, 5H),
3.40-3.33 (m, 1H), 3.20-3.14 (m, 4H), 3.08-2.96 &H), 2.28 (d, 1 H), 2.14-2.06 (m, 1H), 1.94 (q,
1H), 1.08-1.03 (m, 2H), 0.91-0.86 (M, 2H).

20 Example 12

(1,1-Dioxidothiomorpholin-4-yl){3-(4-ethylphenyl)-E3-(2-methoxyethyl)-1,2,4-oxadiazol-5-yl]-

piperidin-1-yl}methanone [enantiomerically pure @emer]



According to Gen%rﬁ&M@?QszF&%%ﬁ@o%tﬁQQ mmol) of the compound from Example 26A were reacted.
Enantiomer separation of the racemate according to Method ID gave 65.0 mg of the title compound from
Example 8 and 72.0 mg of the title compound from Exafrgéél_e 9. LC-MS (Method 5B): R = 1.04 min; MS
(ESlpos): m/z =533 [M+H]; 5 HPLC (Method 2E): 12, =742.42 min, > 99.5% cc; 1H NMR (400 MHz,

DMSO-d6): 6 = 7.48 (d, 2H), 7.33 (d, 2H), 4.03 (d, IH), 3.70-3. 58l\$m 7H), 3.45-3.35 (m, IH), 3.23 (s, 3H),

3.21-3.15 (m, 4H), 3.12-2.90 (m, 8H}, 2.3 ) 1.97 (q, 1Q=D xample 10 {
/ i

3-(3-Cyclopropyl1-1,2,4-oxadi azol-5-y1)-5 iperidin-1-y11(1,1-
10dioxidothiomorpholin-4-yemethanone [enantiomeyicallypure d}b isomer 436 mg (0.281 mmol) of
{3-(3-cyclopropy1-1,2,4-oxadiazol-5-y1)-514-(trifluorgmethoxy)pheny1]- \
piperidin-1-yll(thiomorpholin-4-yl)methanone [racemic &S isomer] (Example ﬁ/&) in dichloromethane
(11.6 ml) were admixed at RT with 243 mg (0.703 %Of eta- 15 chloroperbenzoic acid and then
stirred for 30 min. The reaction solution was concenrate Nu%}qreduced pressure, and the residue was
taken up in acetonitrile and purified by means of preparative HPEE.GEnantiomer separation of 136 mg of
the racemate according to Method 2D gave 61.7 mg of the titt¢ cdmpound from Example 10 and 59.6 mg
of the title compound from Example 11.  LC-MS (Method 5B): R =1.12 min; MS (ESIpos): m/z = 515
[M+H]; 20 HPLC (Method 3E): 12, = 4.26 min, >99.05% cc; BHC 09 1 019- Foreign Countries - 90 - 1H
NMR (400 MHz, DWSQliaé yo B>enpral7 gt ., 7738 (o £H)7 3 roeghel ¢9)neoemd3read (aBblp, 8M0eB33 (m,

;Eg g-gcl)-g- ég Emréddr)e& @@a@n@ﬁléﬁbe%hﬂan%a%f(%.b hhh Sliednde EPeckiig toddfod 3d 420836 @3ign,
m
5(3-(3-Cyclopropyl Ii15|gztﬁeo%<‘?a”ﬁ) 8%‘8113 S EEARR R BPE e th SR A HR A TP &S AP
5 LC-MS (Method 2B): R= 1.17 min; MS (ESIpos): m/z = 477 [M+H]]

HPLC (Method 4E): R=5.49 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-¢): & = 7.23 (d, 2 H), 7.17 (d, 2 H), 4.03 (d, 1 H), 3356 (m, 7 H),
3.46-3.35 (M, 1 H), 3.23 (s, 3 H), 3.17 (br s, 4 31P6 (t, 1 H), 3.01-2.83 (m, 4 H), 2.58 (d, 3 H),
2.30 (d, 1 H), 1.95 (g, 1 H), 1.16 (t, 3 H).

10 Example 13

(1,1-Dioxidothiomorpholin-4-yl){3-(4-ethylphenyl)-8-(2-methoxyethyl)-1,2,4-oxadiazol-5-yl]-

piperidin-1-yl}methanone [enantiomerically pure @emer]

H,C o—N

j\
o N/\
k/sﬁo
\
@)
According to General Method 2, 77.0 mg (0.173 mnobl)he compound from Example 8A were

15 reacted. Enantiomer separation of 74.9 mg of themate according to Method 3D gave 36.0 mg

of the title compound from Example 12 and 35.0 rhthe title compound from Example 13.



dioxidothiomorphqlin-4syaresaprns.[epantigmerically pure cis isomer] 136 mg (0.281 mmol) of
{3-(3-cyclopropy1-1,2,4-oxadiazol-5-y1)-514-(tr fluoromethoxy)phenyl]-

piperidin-1-y11(thiomorpholin-4-y1l)methanone [racemic st_ isomer] (Example 27A) in 10 dichloromethane
(11.6 ml) were admixed at RT with 243 mg (0.703 mmol? of metachloroperbenzoic acid and then stirred

for 30 min. The reggtiqg aadliQERRCANCERTRTE HsIgEdLdcedipreRaue. and the residue was taken
up in acetonitrile and purified by means of preparative HPLC. Enantiomer separation of 136 mg of the

racemate accordin gav the title compound from Example 10 and 59.6 mg of
the title compound%%%n@é&%%p%egi%l%%]& %3%91%3%58): R = 1.12 min; MS (ESlpos): m/z =515
[M+H]; HPLC (Method BEP: R = 5.68 min, >99.0% cc; 1H NMR (400 MHz DMSO-d%: 6 =7.47 (d, 2H),
7.33 (d, 2H), 3.99 [4MI B MEHOURO5R0 3 46542 ([ 145,938 403 At 3HeE 06 (). 3n),
2.28 (d, 1 H), 2.18258.3m(m.H) H). 828(s181}) 1B 1603, (48], 0.81-BB62(A3 @HY BD Exérttbe R BHC
09 1 019- ForeignfGeuptrias)-9bs AcAPrding tosggneral Method 2, 77.0 mg (0.173 mmol) of the
compound from Example 8A were reacted. Enantiomer separation of 74.9 mg of the racemate according
to Method 3D gavgxig%&érlgf of the title compound from Example 12 and 35.0 mg of the title compound
from Example 13. -MS (Method 2B): R = 1.17 min; MS (ESIlpos): m/z = 477 [M+H]; HPLC (Method

4E): R = 5.49 min._>99.0% cc: 1H NMR (400 MHz, DMSO-d6): 6 = 7.23 (d, 2 H), 7.17 (d, 2 H), 4.03 (d, 1
D, 373356 (. P8 ROT H N 05t OH WP BT 1 ), 3012 83 (m, 4 19,
2.58 (d, 3 H), 2.30{gkidothiomonshaiinf-M)methananaepantiomerigaiure cis isomer]

H,C o—N

\> <
\N
N
o)\N
K/sﬁo
W
9

10 According to General Method 2, 55 mg (0.130 mmdlthe compound from Example 9A were
reacted. Enantiomer separation of 53.3 mg of themate according to Method 4D gave 23.0 mg

of the title compound from Example 14 and 23.0 rhthe title compound from Example 15.
LC-MS (Method 2B): R= 1.30 min; MS (ESIpos): m/z = 459 [M+H]
HPLC (Method 5E): R= 8.89 min, > 99.0% ee;

15 'H NMR (400 MHz, DMSO-¢): 8 = 7.23 (d, 2 H), 7.16 (d, 2 H), 3.99 (d, 1 H), B®55 (m, 5 H),
3.39-3.32 (m, 1 H), 3.17 (br s, 4 H), 3.07-2.91 @), 2.91-2.81 (m, 1 H), 2.62-2.55 (m, 2 H),
2.26 (d, 1 H), 2.16-2.08 (m, 1 H), 1.91 (g, 1 H}L6L(t, 3 H), 1.10-1.02 (m, 2 H), 0.92-0.85 (m, 2
H).

Example 15

20  [3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-(4-ethyipnyl)piperidin-1-yl](1,1-

dioxidothiomorpholin-4-yl)methanone [enantiomerigadure cis isomer]



10 Exa_lmple 1_3 BHC 09 1 019- Foreign Countries _
(1,1-Dioxidothiomorpholin-4-yI1){3-(4-ethylpheny1)-513-(2-methoxyethyl)-1,2,4-oxadiazol-5-y1]-

piperidin-1-ylimethanone [enantiomerically pure cis isomegr]  According to General Method 2, 77.0 mg
(0.173 mmol) of the compound from Example 8A were 15 reacted. Enantiomer separation of 74.9 mg of
the racemate according to Method 3D gave 36.0.ng of the title compound from Example 12 and 35.0 mg
of the title compound from Example 13- BH 19- Foreigndoyqtries >92 - LC-MS (Method 2B): R =
1.17 min; MS (ESIpos): m/z = 477 [M+H]; HP : 'R 17 , > 99.0% cc; 1H NMR
(400 MHz, DMSO-d6): 6 = 7.23 (d, 2 H), 7.17 (d; Y03 T, 1 HN 3.73-3.56 (m, 7 H), 3.46-3.35 (m, 1
H), 3.23 (s, 3 H), 3.17 (br s,4 H), 3.06 (t, 1 H), 3.01-2.88
H), 1.16 (t, 3 H). Example 14 N
[3-(3-Cyc|opropy1-1,2,4-oxadiazo|-5-y1)-5-(4-ethy|phen?@eri in-1-y1](1,1-
dioxidothiomorpholin-4-yemethanone [enantiomericallpure iis isomer] 10 According to General
Method 2, 55 mg (0.230 mmol) of the compound from Examdl\eh?? ¢e reacted. Enantiomer separation

of 53.3 mg of the racemate according to Method 4D gave 23.0 g &f the title compound from Example 14
and 23.0 mg of the title compound from Example 15. ©

According to General Method 2, 55.5 mg (0.130 mnodbhe compound from Example 9A were
reacted. Enantiomer separation of 53.3 mg of themate according to Method 4D gave 23.0 mg

of the title compound from Example 14 and 23.0 rhthe title compound from Example 15.
5 LC-MS (Method 2B): R= 1.27 min; MS (ESIpos): m/z = 459 [M+H]]
HPLC (Method 5E): R=12.06 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-¢): & = 7.23 (d, 2 H), 7.16 (d, 2 H), 3.99 (d, 1 H), B®55 (m, 5 H),

3.39-3.32 (m, 1 H), 3.17 (br s, 4 H), 3.07-2.91 @), 2.91-2.81 (m, 1 H), 2.62-2.55 (m, 2 H),

2.26 (d, 1 H), 2.16-2.08 (m, 1 H), 1.91 (g, 1 H}LEL(t, 3 H), 1.10-1.02 (m, 2 H), 0.92-0.85 (m, 2
10 H).

Example 16

{3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(trifloromethyl)phenyl]piperidin-1-yl}(1,1-

dioxidothiomorpholin-4-yl)methanone [enantiomerigadure cis isomer]

F
F
F o*N: ]
\
NS
N
N
K/sﬁo
\



LC-MS (Method 2B)Ry5 1e38- P e iamings): m/z = 459 [M+H]; HPLC (Method 5E): R = 8.89 min,
>99.0% cc; 151H NMRTWMH—%QEWGZ, -d6): 6 = 7.23 (d, 2 H), 7.16 (d, 2 H), 3.99 (d, 1 H), 3.67-3.55 (m,
5 H), 3.39-3.32 (m, 1 H), 3.17 (br s, 4 H), 3.07-2.91 (m,_%{!), 2.91-2.81 (m, 1 H), 2.62-2.55 (m, 2 H), 2.26
(d, 1 H), 2.16-2.08 (m, 1 H), 1.91 (g, 1 H), 1.16 (t, 3 H), 1.10-1.02 (m, 2 H), 0.92-0.85 (m, 2 H). Example

15 20[3-(3-CyclopsepylidgdscuriirrRimey b)- et ety lphe Rysiire tetinsdadd Kdm Example 17A were

dioxidothiomorpholin-éﬂgﬁemeth_anone enantiomerically pure cis isomeré. BHC 09 1 019- Forei

n
Countries - 93 - ARRBTHNG R ELHE ATHAGHRI S 288 Bhe] 15 T3t Aifl'o {Héﬂéﬁ?ﬂ%&ﬁn‘!}a\’%ﬁ?é%ple
9A were reacted. Bribatitercangepartiion BXB8B Hyaolithe fabeidte croordnddronNMatnudedd. gave 23.0
mg of the title compound from Example 14 and 23.0 mg of the title compound from Example 15. 5 LC-MS
(Method 2B): R = lC2visnimeiv&l ¢BSIRe )2y MSIEBIpbt); MRLCié®pthag SE): R = 12.06 min, > 99.0%
cc; 1H NMR (400 MHz, DMSO-d6): 6 = 7.23 (d, 2 H), 7.16 (d, 2 H), 3.99 (d, 1 H), 3.67-3.55 (m, 5 H),

3.39-3.32 (M, 4 HLA.ET1dRkc H), B-Q0-839H 5, B 0% 2:91-2.81 (m, 1 H), 2.62-2.55 (m, 2 H), 2.26 (d, 1
H), 2.16-2.08 (m, 1 H), 1.91 (g, 1 H), 1.16 (t, 3 H), 1.10-1.02 (m, 2 H), 0.92-0.85 (m, 2 10H). Example 16

'H NMR (400 MHz, DMSO-¢): 5 = 7.70 (d, 2 H), 7.57 (d, 2 H), 4.00 (d, 1 H),B(@, 1 H), 3.61
(br's, 4 H), 3.44-3.33 (m, 1 H), 3.17 (br s, 4 BI)12-2.98 (m, 3 H), 2.31 (d, 1 H), 2.11 (dt, 1 H),
1.98 (g, 1 H), 1.12-1.00 (m, 2 H), 0.95-0.84 (nH)2

Example 17

10 {3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(trifloromethyl)phenyl]piperidin-1-yl}(1,1-

dioxidothiomorpholin-4-yl)methanone [enantiomerigadure cis isomer]

F

L

N
K/sﬁo
\\
O

According to General Method 2, 269 mg (0.578 mneéhhe compound from Example 17A were
reacted. Enantiomer separation of 292 mg of themate according to Method 1D gave 57.8 mg
15 of the title compound from Example 16 and 99.7 rthe title compound from Example 17.

LC-MS (Method 2B): R= 1.26 min; MS (ESlpos): m/z = 499 [M+H]
HPLC (Method 1E): R= 16.04 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-¢): 8 = 7.70 (d, 2 H), 7.57 (d, 2 H), 4.00 (d, 1 H),B(@, 1 H), 3.61
(br's, 4 H), 3.44-3.33 (m, 1 H), 3.17 (br s, 4 BI)12-2.98 (m, 3 H), 2.31 (d, 1 H), 2.11 (dt, 1 H),
20 1.98(q,1H), 1.12-1.00 (m, 2 H), 0.95-0.84 ()2



{3-(3-Cyclopropylsl,2 fs g2} ansy Hsrradrifluoromethyl)phenyllpiperidin-1-y11(1,1-
dioxidothiomorpholin-4-yemethanone [enantiomerically pure cis isomer] BHC 09 1 019- Foreign
Countries - 94 - According to General Method 2, 269 m gO_.578 mmol) of the compound from Example
17A were reacted. Enantiomer separation of 292 mg of thie racemate according to Method ID gave 57.8
mg of the title corrlt_%g_%fi@m Example 16 and 99.7 mg of the title compound from Example 17. LC-MS
(Method 2B): R =T1.26 min; MS (ESIpos):= 499 [M+H]; 5 HPLC (Method 1E): R = 10.53 min, > 99.0% cc;

1, 3.40.3.33 (. S0 AP R ADEC AR OI GIB  ) y ob 1™
1.12-1.00 (m, 2 Hﬁr@l_lgggmg@%),p@q.qy_l]Eggﬁqtné.yijmethanonemantlomencalIy pure cis isomer]

10{3-(3-Cyclopropy1-1,2,4-oxadiazol-5-y1)-514-(trifluoromethyl)phenyl]piperidin-1-y11(1,1-
dioxidothiomorpholin-4-yemethani§e [enantiomerically pure cis isomer] According to General Method 2,

269 mg (0.578 mmol) of the co drom kxample 17A were geacted. Enantiomer separation of 292
mg of the racemate according to Megthod I 84 57.8 mg 157%0f

99.7 mg of the title compound from Exam ou- | S ;
[M+H]+: HPLC (Method 1E): R = 16.04 min, > 99.09 MHz, DMSO-d6): 6 = 7.70 (d,
2 H), 7.57 (d, 2 H), 4.00 (d, 1 H), 3.67 (d, 1 H), 3.614br s,4 H), 3.44-3.33 (m, 1 H), 3.17 (br 5,4 H),
3.12-2.98 (m, 3 H), 2.31 (d, 1 H), 2.11 (dt, 1 H), 201.9jﬁ1, 1 H), 1.12-1.00 (M;@H), 0.95-0.84 (m, 2 H).

e title compound from Example 16 and
BN\R = 1.26 min; MS (ESlpos):= 499

5 According to General Method 2, 317 mg (0.616 mmedbhe compound from Example 28A were
reacted. Enantiomer separation of 294 mg of themate according to Method 2D gave 132 mg of

the title compound from Example 18 and 129 mg eftithe compound from Example 19.
LC-MS (Method 6B): R= 2.34 min; MS (ESIpos): m/z = 547 [M+H]
HPLC (Method 3E): R= 4.60 min, > 99.0% ee;

10 'H NMR (400 MHz, DMSO-¢): & = 7.48 (d, 2 H), 7.33 (d, 2 H), 4.03 (d, 1 H), B(7, 2 H), 3.68-
3.56 (m, 5 H), 3.43 (g, 3 H), 3.17 (br s, 4 H),B(@ 1 H), 3.01 (d, 2 H), 2.93 (t, 2 H), 2.32 (d,
H), 2.05-1.91 (m, 1 H), 1.07 (t, 3 H).

Example 19

(1,1-Dioxidothiomorpholin-4-yl){3-[3-(2-ethoxyethydl,2,4-oxadiazol-5-yl]-5-[4-

15 (trifluoromethoxy)phenyl]piperidin-1-yl}methanoneriantiomerically pure cis isomer]



BHC 09 1 019- Fospignd-pyNIies.aidn céurapple 18 _
(1,1-Dioxidothiomorpholin-4-yI1){3-[3-(2-ethoxyethyl)-1,2,4-oxadiazol-5-y1]-514-

(trifluoromethoxy)phenyl]piperidin-I-yllmethanone [enarltb%merically pure cis isomer] 5 According to
General Method 2, 317 mg (0.616 mmol) of the compound from Example 28A were reacted. Enantiomer
separation of 294 mg of the racengate according to Method 2D gave 132 mg of the title compound from
Example 18 and 129 mg of the tit%l% ound from Example 19. LC-MS (Method 6B): R = 2.34 min; MS
(ESIpos): m/z = 547 [M+H]; HPLT (Met .0% cc; 101H NMR (400 MHz,
DMSO-d6): 6 = 7.48 (d, 2 H), 7.33 (8, 2 H) 3.68- 3.56 (m, 5 H), 3.43 (q, 3 H),

3.17 (br s,4 H), 3.07 (t, 1 H), 3.01 (d, 2 H), 2 (;NL H), 2.05-1.91 (m, 1 H), 1.07 (t, 3 H).
Example 19 (1,1-Dioxidothiomorpholin-4-y1){3- [3-(2 yethyl)-1,2,4-0xadiazol-5-y1]-514-
15(trifluoromethoxy)phenyl]piperidin-1-yllmethanone [agantiomerically puregis isomer] BHC 09 1 019-
Foreign Countries - 96 - &J\ 3

According to General Method 2, 317 mg (0.616 mneéhhe compound from Example 28A were
reacted. Enantiomer separation of 294 mg of themate according to Method 2D gave 132 mg of

the title compound from Example 18 and 129 mg eftithe compound from Example 19.
5 LC-MS (Method 6B): R= 2.34 min; MS (ESIpos): m/z = 547 [M+H]
HPLC (Method 3E): R= 11.53 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-g): 8 = 7.48 (d, 2 H), 7.33 (d, 2 H), 4.03 (d, 1 H), B(Z, 2 H), 3.68-
3.56 (M, 5 H), 3.43 (q, 3 H), 3.17 (br s, 4 H),B(@ 1 H), 3.01 (d, 2 H), 2.93 (t, 2 H), 2.32 (d,
H), 2.05-1.91 (m, 1 H), 1.07 (t, 3 H).

10 Example 20

{3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(trifloromethyl)phenyl]piperidin-1-yl}(1-oxidothio-

morpholin-4-yl)methanone [racemic cis isomer]

Sx

According to General Method 1, 50.0 mg (0.107 mmoblhe compound from Example 17A were
15 reacted. Yield: 4.3 mg (8% of theory)



According to Gen%@&'ﬁ'@?‘%?ﬂ%ﬁﬁ@o%tﬁ@ mmol) of the compound from Example 28A were reacted.
Enantiomer separation of 294 mg of the racemate according to Method 2D gave 132 mg of the title
compound from Example 18 and 129 mg of the title cor_r1907o_und from Example 19. 5 LC-MS (Method 6B):
R = 2.34 min; MS (ESlIpos): m/z = 547 [M+H]; HPLC (Méthod 3E): R = 11.53 min, > 99.0% cc; 1H NMR
(400 MHz, DMSO6)$ et () 20 $3Rikcvd kBsbOs3: (A b3t 2 H), 3.68- 3.56 (m, 5 H),
3.43 (q, 3 H), 3.17 (br s,4 H), 3.07 (t, 1 H), 3.01 (d, 2 H), 2.93 (t, 2 H), 2.32 (d, 1 H), 2.05-1.91 (m, 1 H),
1.07 (t, 3H). 10 E&%g’
{3-(3-Cyclopropyl-TI,2,4-oxadiazol-5-y1)-514-(trifluoromethyl)phenyl]piperidin-1-y11(1-o0

dothiomorpholin-4- anone [r ic Cis iso HC 09 1 019- Foreign Countries - 97 - LC-MS
(Method 58y 1. L4 DRI TG D S L a Her ] B Do Bpenar i1
{313-(2-Hydroxyethydpthiorappiatiad-yhHahpBne-(irifamecitesatixy) phenyl]piperidin-1-y11-(1-
oxidothiomorpholin-4-yemethanone [racemic cis isomer] S OH According to General Method 1, 100.0
mg (0.206 mmol) of the compound frb. mple 29A were reacted. Yield: 105.2 mg (99% of theory)
LC-MS (Method 5B): 12, = 0.89 min; FV\% (ESIpos): m/z = 503 [M+H]. Example 22

0]

o~
\N>\L
OH
N
2!

According to General Method 1, 100.0 mg (0.206 mnabdlthe compound from Example 29A
were reacted. Yield: 105.2 mg (99% of theory)

LC-MS (Method 5B): R= 0.89 min; MS (ESlpos): m/z = 503 [M+H]
Example 22

10 {3-[3-(2-Ethoxyethyl)-1,2,4-oxadiazol-5-yl]-5-[44{fluoromethyl)phenyl]piperidin-1-yl}(1-

oxidothiomorpholin-4-yl)methanone [racemic cis isin

" F
\N o
N \cn,
A ~
Y
k/s\\o

According to General Method 1, 50.0 mg (0.100 mmoblhe compound from Example 19A were
reacted. Yield: 50.2 mg (92% of theory)



10{313-(2-Ethoxy%mélbé.@ﬁg})&%ﬁ&%%]&ﬂ-(triﬂuoromethyl)phenyl]p peridin-1-y11(1-
oxidothiomorpholin-4-yemethanone [racemic cis isomer] BHC 09 1 019- Foreign Countries - 98 - LC-MS
(Method 5B): R = 1.02 min; MS (ESIpos): m/z = 515 [M_+éé|]_; Example 23
{313-(2-Ethoxyethyl)-1,2,4-oxadiazol-5-y1]-514-(trifluoromethyl)phenyl]piperidin-1-y11(1-
oxidothiomorpholincry RRHABASES: @@Wr@gl{gggg@)qﬁlﬁgg@é@Hl}Enamiomer separation of 50.2
mg of the racemate from Example 22 according to Method ID gave 25.5 mg of the title compound from
Example 23 and 21:2x4 gthe titte compound from Example 24.  LC-MS (Method 2B): R = 1.14 min;
MS (ESlpos): m/z%lgﬂm; 10 HPLC (Method 2E): 12, = 7.51 min, >99.0% cc; 1H NMR (400 MHz,

243 (0, 3 1), 3.1 4SO T Bea s o Ry e RS T o, 1 . 1 06
(m, 3 H). Examp|e)gidollgjpmorpholin-4-y|)methanone [enantiomericgilyre cis isomer]

313-(2-Ethoxyethyl)-1,2,4-oxadiazol-5-y1]-514-(trifluoromethyl)phenyl]piperidin-1 -y11(1 -
oxidothiomorpholin-4-yemethanone fenantiomerically pure cis isomer]

Sx

Enantiomer separation of 50.2 mg of the racemat® EExample 22 according to Method 1D gave
25.5 mg of the title compound from Example 23 a@dt2ng of the title compound from Example
24,

LC-MS (Method 2B): R= 1.14 min; MS (ESlpos): m/z = 515 [M+H]
10 HPLC (Method 2E): R= 7.51 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-¢): & = 7.70 (d, 2 H), 7.58 (d, 2 H), 4.00 (d, 1 H), B(Z, 2 H), 3.63
(d, 3 H), 3.57-3.48 (m, 2 H), 3.43 (g, 3 H), 3.18&8(m, 3 H), 2.93 (t, 4 H), 2.77-2.65 (m, 2 H),
2.35 (d, 1 H), 2.10-1.95 (m, 1 H), 1.06 (m, 3 H)

Example 24

15 {3-[3-(2-Ethoxyethyl)-1,2,4-oxadiazol-5-yl]-5-[4+ifluoromethyl)phenyl]piperidin-1-yl}(1-

oxidothiomorpholin-4-yl)methanone [enantiomericgllyre cis isomer]



BHC 09 1 019- Fogeign & PHIES zidf cofiipptiomer separation of 50.2 mg of the racemate from Example
22 according to Method D gave 25.5 mg of the title compound from Example 23 and 22.4 mg of the title
compound from Example 24. 5 LC-MS (Method 2B): R = % 4 min; MS (ESIpos): m/z = 515 [M+H]; HPLC
(Method 2E): 12, = 13.93 min, > 99.0% cc; 1H NMR (408 Hz, DMSO-d6): 6 = 7.70 (d, 2 H), 7.58 (d, 2
H), 4.00 (d, 1 H), 3.71 (t, 2 H), 3.63 (¢, 3 H), 3.57-348 (m, 2 H), 3.43 (g, 3 H), 3.14-3.00 (m, 3 H), 293 (t, 4
H), 2.77-2.65 (m, 2 H), 2.35 (d, 1 H), Ro-1.95 (m, 1 H), 1.06 (m, 3 H). 10 Example 25
{3-(4-Ethylpheny1)-513-(2-methoyyet : |per|d|n 1-y11(1-oxidothiomorpholin-4-y1)
methanone [racemic cis isomer] BHC ($ \ - 100 - LC-MS (Method 5B): R = 0.97
min; MS (ESIpos): m/z = 461 [M+H]; 1HN TDM$O-d6)s 6 17.23 (M, 2 H), 7.17 (m, 2 H),
3.99 (d, 1 H), 3.72-346 (m, 7 H), 3.46-3.34 (m, 2H) 39298(m 1 H), 29_%§3(m 6 H), 2.65 (brs, 1
H), 2.76-2.64 (m, 2 H), 2.58 (d, 3 H), 2.30 (d, 1 H)>}:95 (9, 1 H), 1.16 (t, 3 H); orie proton hidden. 5
Example 26 %]a

{3-(4-Ethylpheny1)-513-(2-methoxyethyl)-1,2,4-0x W]plpendln -1-y11(1-oxidothiomorpholin-4-y1)
methanone [enantiomerically pure cis isomer]

\\

Enantiomer separation of 50.2 mg of the racemaim tExample 22 according to Method 1D gave
25.5 mg of the title compound from Example 23 a@dldng of the title compound from Example
24.

5 LC-MS (Method 2B): R= 1.14 min; MS (ESIpos): m/z = 515 [M+Hi]
HPLC (Method 2E): R=13.93 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-g): 8 = 7.70 (d, 2 H), 7.58 (d, 2 H), 4.00 (d, 1 H), B(%, 2 H), 3.63
(d, 3 H), 3.57-3.48 (m, 2 H), 3.43 (q, 3 H), 3.18@8(m, 3 H), 2.93 (t, 4 H), 2.77-2.65 (m, 2 H),
2.35(d, 1 H), 2.10-1.95 (m, 1 H), 1.06 (m, 3 H)

10 Example 25

{3-(4-Ethylphenyl)-5-[3-(2-methoxyethyl)-1,2,4-oxadol-5-yl|piperidin-1-yl}(1-oxidothio-

morpholin-4-yl)methanone [racemic cis isomer]

CH

3

Sx

According to General Method 1, 77.0 mg (0.173 mnobl)he compound from Example 8A were
15 reacted. Yield: 63.2 mg (79% of theory)



Enantiomer separgfien,gf,65:¢- meq)&rﬂ&aﬂgpe@ate from Example 25 according to Method 6D gave 1017.8
mg of the title compound from Example 26 and 18.7 mg of the title compound from Example 27. LC-MS
(Method 5B): R = 0.97 min; MS (ESIpos): m/z = 461 [M+H]; HPLC (Method 2E): R = 6.48 min, >99.0% cc;
1H NMR (400 MHz, DMSO0-d6): 6 = 7.23 (m, 2 H), 7.17(m, 2 H), 3.99 (d, 1 H), 3.72-3.46 (m, 7 15H),

3.46-3.34 (m, 2 HL@-AQQ'(KA@(%HBE?):WI g_.@yh%r@;q,lnggbgs)_zr@@ e, [ﬂﬂtg 2.76-2.64 (m, 2 H), 2.58 (d, 3
H), 2.30 (d, 1 H), 1.95(q, 1 H), 1.16 (t, 3 H); one proton hidden. Example %7

{3-(4-Ethylpheny1)-513-(2- XYy -1.2.4- 1azal)-5:ylpiperidin-1- -oxidathy halin-4-y1)
methanone [enanﬁé@rééﬁgﬁgé’cﬁﬂégf#éﬁ _Bgli%jg%?(?@u%z‘jgg? C)ﬁ%ﬁ%g)ﬁﬁlgggﬁe@ﬁgmer
separation of 63.2hg 66 thé4 defiAe3AIm- E3Em pIE)28 HBOTd G Mfethodl 8D)gavé-2P8 Mg?dtkhe title
compound from Example32$) angol@, 1 mg 0Hshe, tithe)compaunenkprdxamgmea.27. 5 LC-MS (Method 5B):
R =0.97 min; MS (ESIpos): m/z = 461 [M+H]; HPLC (Method 2E): R = 7.97 min, >99.0% cc; 1H NMR
(400 MHz, DMSO&)fe>2€-23 (m, 2 H), 7.17 (m, 2 H), 3.99 (d, 1 H), 3.72-346 (m, 7 H), 3.46-3.34 (m, 2
H), 3.09-2.98 (m, 1 H), 297-2.83 (m, 6 H), 2.65 (br s, 1 H), 2.76-2.64 (m, 2 H), 2.58 (d, 3 H), 2.30 (d, 1 H),
1.95(q, 1 H), 1.164t 3+ )", Qton bi ample .28, |t irinaridinad A avidnthin.
(1,1-Dioxidothiom6%%5holtin-' -yl%(-%[%?&g-ﬁ%%)%%@l)%’ée%%xoégiglg%fi%r-lyo/“ln]-15{%-1 oxidothio
(trifluoromethy!) pHEPRSIPetidiNE RARRBEHS RIHIO RSHSABOPHE B bure cis isomer]

CH

3

Sx

Enantiomer separation of 63.2 mg of the racemat® EExample 25 according to Method 6D gave
10 17.8 mg of the title compound from Example 26 aBd Ing of the title compound from Example
27.

LC-MS (Method 5B): R= 0.97 min; MS (ESIpos): m/z = 461 [M+H]
HPLC (Method 2E): R= 6.48 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-¢): 8 = 7.23 (m, 2 H), 7.17 (m, 2 H), 3.99 (d, 1 H),33.46 (m, 7
15 H), 3.46-3.34 (m, 2 H), 3.09-2.98 (m, 1 H), 2.982(m, 6 H), 2.65 (br s, 1 H), 2.76-2.64 (m, 2 H),
2.58 (d, 3H),2.30 (d, 1 H), 1.95 (q, 1 H), 1.1,63(H); one proton hidden.

Example 27

{3-(4-Ethylphenyl)-5-[3-(2-methoxyethyl)-1,2,4-ox@aol-5-yl|piperidin-1-yl}(1-oxidothio-

morpholin-4-yl)methanone [enantiomerically pureismmer]



BHC 09 1 019- FogeignPHies zit0 s g ding to General Method 2, 269 mg (0.556 mmol) of the
compound from Example 18A were reacted. Enantiomer separation of the racemate according to Method
5D gave 126 mg of the title compound from Example 28131 d 122 mg of the title compound from Example
29. LC-MS (Method 6B): R = 2.18 min; MS (ESlpos): m/z = 517 [M+H]; 5 HPLC (Method 2E): R = 4.98
min, >99.0% cc; 1H NMR (400 MHz JpMSO-d6): 6 = 7.70 (d, 2 H), 7.58 (d, 2 H), 4.03 (d, 1 H), 3.68 (t, 3
H), 3.62 (br s, 4 H), 3.49-3.38 (m, 1 H}),’3.23 (s, 3 H), 3.18 (br s, 4 H), 3.14-3.02 (m, 3 H), 2.94 (t, 2 H),
2.35(d, 1 H), 2.02 (d, 1 H). Example o—N

10(1,1-Dioxidothiomorpholin-4-y1){3-[3- 2,4 iazol-5-y1]-514-
(trifluoromethyl)phenyl]piperidin-1-ylimethageheerfantic gally p is isomer]  According to
General Method 2, 269 mg (0.556 mmol) of the cpmpoulind from Example® §(A were reacted. Enantiomer
separation of the racemate according to Method 58geve 126 mg of the titfe 15 compound from Example
28 and 122 mg of the title compound from Example R9. LC-MS (Method 6B): R = 2.18 min; MS (ESIpos):
m/z = 517 [M+H]+; HPLC (Method 2E): R = 15.9§, ,@'9'9%% CC; 1H NMR (400 MHz, DMSO-d6):
6=7.70(d, 2H), 7.58 (d, 2 H), 4.03 (d, 1 H), 3.68 (t, 3 g), 3.62 (brs, 4 H), 3.49-3.38 (m, 1 H), 3.23 (s, 3
H), 3.18 (br s, 4 H), 3.14-3.02 (m, 3 H), 2.94 (t, 2 H), 20X é&é H), 2.02 (d, 1 H). BHC 09 1 019-
Foreign Countries - 103 -

Enantiomer separation of 63.2 mg of the racemai® tExample 25 according to Method 6D gave
17.8 mg of the title compound from Example 26 aBd Ing of the title compound from Example
27.

5 LC-MS (Method 5B): R=0.97 min; MS (ESIpos): m/z = 461 [M+Hi]
HPLC (Method 2E): R= 7.97 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-¢): & = 7.23 (m, 2 H), 7.17 (m, 2 H), 3.99 (d, 1 H),33.46 (m, 7
H), 3.46-3.34 (m, 2 H), 3.09-2.98 (m, 1 H), 2.982(m, 6 H), 2.65 (br s, 1 H), 2.76-2.64 (m, 2 H),
2.58 (d, 3H),2.30 (d, 1 H), 1.95 (q, 1 H), 1.1,63(H); one proton hidden.

10 Example 28

(1,1-Dioxidothiomorpholin-4-yl){3-[3-(2-methoxyetly1,2,4-oxadiazol-5-yl]-5-[4-

(trifluoromethyl)phenyl]piperidin-1-yl}methanoneantiomerically pure cis isomer]




Example 30 (1,1- %ﬁélggt{]&@%gg%w&ly&)& [3-(2-ethoxyethyl)-1,2,4-oxadiazol-5-y1]-514-

(trifluoromethyl)phenyl]piperidin-1-ylimethanone [enantiomerically pure cis isomer] 5 According to
General Method 2, 259 mg (0.519 mmol) of the compOL%%from Example 19A were reacted. Enantiomer
separation of 252 mg of the racemate according to Method 2D gave 104 mg of the title compound from
Example 30 and 94:0,ma 0{dheHilaGaBRRYBL B MR saERIA 3h'eced>A§oﬂw@¥m9éé)n =1 ga2dmain; MS
(ESIpos): m/z = 531 [M+H]; HPLC (Method 3E); R = 4.92 min, >99.0% cc; 10'H NMR (400 MHz
DMSO-d6): 6 = 7. Fff& W%}&Gﬁw% e PRy EogaNsingd i 935 dreamd RS (g, 3
H), 3.18 (br s, 4 H99®m4uﬂi®@r(nlip<8nh1b)¢2&98n(i 12H)o20B5 dfaaynd T EyBninte 29H), 1.07 (t, 3 H).
Example 31 (1,1-Dioxidothiomorpholin-4-y1){3- [3-(2-ethoxyethyl)-1,2,4-oxadiazol-5-y1]-514-
15(trifluoromethylyhersy (papesien)l B4 Armethianoisg Esnarsdianie ety aukg cis isomer] BHC 09 1 019-
Foreign Countries - 104 - According to General Method 2, 259 mg (0.519 mmol) of the compound from

Example 19Agvergpeaqifenbinansiqemardsanmlationb 262 mg of the racemate according to Method 2D
gave 104 mg of the title compound from Example 30 and 91.0 mg of the title compound from Example 31.

5 LC-MS (Method:GR)R maodd niBes ggmﬁ rw? ?153;% SHI tf,]_g(ok%% s =13.63

min, > 99.0% cc; 1H NMR (400 MHz, DM 3}3 f2 3 75-3.68
(m, 3 H), 3.62 (bor O£+, *@ APRBIHNLE (FS BHH, %3&"’350 i, % )3 Q?g@tt?’ﬂli)z %ﬁ @M H),
2.12-1.95 (m, 1 Hp.35Gd, (t,+9,14)02 (d, 1 H).

Example 29

10 (1,1-Dioxidothiomorpholin-4-yl){3-[3-(2-methoxyeth)y1,2,4-oxadiazol-5-yl]-5-[4-

(trifluoromethyl)phenyl]piperidin-1-yl}methanoneantiomerically pure cis isomer]

According to General Method 2, 269 mg (0.556 mneéhhe compound from Example 18A were
reacted. Enantiomer separation of the racematerdingoto Method 5D gave 126 mg of the title

15 compound from Example 28 and 122 mg of the titlepound from Example 29.
LC-MS (Method 6B): R= 2.18 min; MS (ESlpos): m/z = 517 [M+H]
HPLC (Method 2E): R= 15.96 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-¢): & = 7.70 (d, 2 H), 7.58 (d, 2 H), 4.03 (d, 1 H),®(, 3 H), 3.62
(br's, 4 H), 3.49-3.38 (m, 1 H), 3.23 (s, 3 H),&B(br s, 4 H), 3.14-3.02 (m, 3 H), 2.94 (t, 2 H),
20 2.35(d, 1 H), 2.02 (d, 1 H).



10 Example 32 (1B]|_-|Qi@g(ig85@[0,5@;&%@%—&;&){3-[3-(2-hydroxyethyl)-l,2,4-oxadiazol-5-y1]-514-
(trifluoromethyl)phenyl]piperidin-1-ylimethanone [enantiomerically pure cis isomer] BHC 09 1 019-
Foreign Countries - 105 - According to General Methodlij 100 mg (0.213 mmol) of the compound from
Example 20A were reacted. Enantiomer separation of 9 .i'mg of the racemate according to Method 2D
gave 33.9 mg of thg Jitlscegpound from Example 32 and 35.0 mg of the title compound from Example
33. LC-MS (Meﬂﬁ'@B}:—R = 0.91 min; MS (ESlIpos): m/z = 503 [M+H]; 5 HPLC (Method 3E): R = 4.75
min, >99.0% cc; . . -d6), B = , , 77 (t,1H),4.03(d, 1
H), 3.74 (g, 2 H)?G%%?'%%g@g 2@'?@,ﬁﬁ%ﬁ%%@%%?3‘3:0%5&1%?&?&%@)35?%.13-3.00 (m, 3 H),
2.82 (t, 2-H), 2_35(t@f’lu_pr|qme2hibpm@¥ m’eﬂ_iqiw.lgj}mﬁﬁ@@@mantiomerically pure cis Isomer]
10(1,1-Dioxidothiomorpholin-4-y1){3-[3-(2-hydroxyethyl)-1,2,4-oxadiazol-5-y1]-514-
(trifluoromethyl)phenyl]piperidin-1-ylimethanone [enantiomerically pure cis isomer]  According to
General Method 2, 100 mg (0.213 mkol) of the compound from Example 20A were reacted. Enantiomer
separation of 97.4 mg of the racemate 3 ding to Methdd gave 33.9 mg 15 of the title compound
from Example 32 and 35.0 mg of the title xample 83. LC-MS (Method 5B): R = 0.91 min;
MS (ESIpos): m/z = 503 [M+H]+; HPLC (N&thod3E): = 8.9Y min, % cc; 1H NMR (400 MHz,

(m, 1 H).

5 According to General Method 2, 259 mg (0.519 mmeébhe compound from Example 19A were
reacted. Enantiomer separation of 252 mg of themate according to Method 2D gave 104 mg of

the title compound from Example 30 and 91.0 mdheftitle compound from Example 31.
LC-MS (Method 6B): R= 2.29 min; MS (ESIpos): m/z = 531 [M+H]
HPLC (Method 3E): R= 4.92 min, > 99.0% ee;

10 'H NMR (400 MHz, DMSO-¢): 8 = 7.71 (d, 2 H), 7.58 (d, 2 H), 4.03 (d, 1 H),33.68 (m, 3 H),
3.62 (brs, 4 H), 3.43 (g, 3 H), 3.18 (br s, 4 B14-3.01 (m, 3 H), 2.93 (t, 2 H), 2.35 (d, 1 H),
2.12-1.95 (m, 1 H), 1.07 (t, 3 H).

Example 31

(1,1-Dioxidothiomorpholin-4-yl){3-[3-(2-ethoxyethyl,2,4-oxadiazol-5-yl]-5-[4-

15 (trifluoromethyl)phenyl]piperidin-1-yl}methanonetantiomerically pure cis isomer]



BHC 09 1 019- FospigndPYeIIES aid)8s frauple 34 _
(1,1-Dioxidothiomorpholin-4-yI){3-[3-(2-ethoxyethyl)-1,2,4-oxadiazol-5-y1]-5-(4-ethylpheny1)-

piperidin-1-ylimethanone [enantiomerically pure cis iso_r%‘rl]_ 5 According to General Method 2, 303 mg
(0.661 mmol) of the compound from Example 11A were reacted. Enantiomer separation of 297 mg of the
racemate according to Method 2D gave 139 mg of the title compound from Example 34 and 117 mg of
the title compound from Example 35 c-Ms (Method 2B): R = 1.24 min; MS (ESIpos): m/z = 491 [M+H];

HPLC (Method 3E): 12, = 4.81 mifr;, >9¢ ; 10'H NMRy(4680 MHz, DMSO-d6): 6 = 7.24 (m, 2 H), 7.17
(m, 2 H), 4.03 (d, 1 H), 3.71 (t, 2 H), 3. 7 (m, 5 H), 3J49- m, 3 H), 3.17 (br s,4 H), 3.06 (t, 1 H),

NL H), N6 @, 3 H), 1.07 (t, 3 H). Example 35
oxadiazol-5-y}]-5- 4H-ethylpheny1)-

isomer] BHC 09 1 019-¥oreign Countries - 107 -
According to General Method 2, 303 mg (0.661 mmpl) of the compound from Example 11A were reacted.
Enantiomer separation of 297 mg of the racema@égswdmgnto Method 2D gave 139 mg of the title
compound from Example 34 and 117 mg of the title co@sd;fg)m Example 35.

\
O
According to General Method 2, 259 mg (0.519 mnebl)he compound from Example 19A were

reacted. Enantiomer separation of 252 mg of themate according to Method 2D gave 104 mg of

the title compound from Example 30 and 91.0 mdheftitle compound from Example 31.
5 LC-MS (Method 6B): R= 2.29 min; MS (ESIpos): m/z = 531 [M+Hi]
HPLC (Method 3E): R= 13.63 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-g): 8 = 7.71 (d, 2 H), 7.58 (d, 2 H), 4.03 (d, 1 H),33.68 (m, 3 H),
3.62 (br s, 4 H), 3.43 (g, 3 H), 3.18 (br s, 4 B)14-3.01 (m, 3 H), 2.93 (t, 2 H), 2.35 (d, 1 H),
2.12-1.95 (m, 1 H), 1.07 (t, 3 H).

10 Example 32

(1,1-Dioxidothiomorpholin-4-yl){3-[3-(2-hydroxyetHy-1,2,4-oxadiazol-5-yl]-5-[4-

(trifluoromethyl)phenyl]piperidin-1-yl}methanoneantiomerically pure cis isomer]

OH




5 LC-MS (Method2B): 051-03924:59%%4\@@@903) m/z = 491 [M+H]; HPLC (Method 3E): R = 6.80 min,

>99.0% cc; 1H N 6 = 7.24 (M, 2 H), 7.17 (m, 2 H), 4.03 (d, 1 H), 3.71 (t, 2 H),
3.67- 3.57 (M, 5 H), 3.49-3.35 (m, 3 H), 317(brs4H)|_§% (t, 1 H), 2.98-2.86 (m, 3 H), 2.62-2.55 (m, 3
H), 2.30 (d, 2 H), 1.95 (g, 1 H), 1.16 (t, 3 H), 1.07 (t, 3 H). 10 Example 36

{313-(2- Methoxyemarér?g%m%%éwﬁjlﬁo(mg%Q%@%W&H@@%er%% Bk 20 were
OX|doth|omorphoI|n %lgemethanone %acemlc cis isomer] BHC 09 1 019- Foreign Countries - 108 LC-MS

(Method 2B): R = i RIERE st afion o 864 [Nﬁ+‘h]‘h‘i@ﬁ|\ﬂﬁ€‘(szﬁp <8 MF 829790 (d, 2
H), 7.58 (d, 2 H), 4f0le(tk/elce)p8Wr@-8B3 KrnanBle 32360 B 081Hhe R0 BBHBI 39rnExanp)e 33.3-2.99 (M, 3
H), 2.97-2.84 (m, 4 H), 2.77-2.65 (m, 2 H), 2.35 (d, 1 H), 2.03 (g, 1 H). 5 Example 37
{313-(2-MethoxyetloyN (R1étaxasiazE5-91 i MBrifsgoesn ety poefylpperidin-1-y11(1-
oxidothiomorpholin-4-yemethanone [enantiomerically pure cis isomer] Enantiomer separation of 194 mg

of the racemate frop Exmatale) 36 )ageardngitn Meshosddd gave 10 81.1 mg of the title compound from
Example 37 and 78.5 mg of the title compound from Example 38. LC-MS (Method 2B): R = 1.08 min; MS

(EStposy miz = SGL NS Moo 16312 1049 s 709,00 5 i HUR PO

DMSO-d6): 6 = 7.70 (d 758% 4.00 (d Aﬁ 733 (m,’5 H), 153. ;9
3.48-3.39 (m, 1 H}98 1'3‘1 )3 fbé%zﬂéﬁ% FHPSTE- E)Gé Hh(bs Pi)4 53843 %QQ)(% 83%qg, 1 H).
Example 38 2.82 (t, 2-H), 2.35 (d, 1 H), 2.10-1.94 (m, 1 H).

Example 33

10 (1,1-Dioxidothiomorpholin-4-yl){3-[3-(2-hydroxyethy1,2,4-oxadiazol-5-yl]-5-[4-

(trifluoromethyl)phenyl]piperidin-1-yl}methanoneantiomerically pure cis isomer]

OH

According to General Method 2, 100 mg (0.213 mneéhhe compound from Example 20A were
reacted. Enantiomer separation of 97.4 mg of themate according to Method 2D gave 33.9 mg

15 of the title compound from Example 32 and 35.0 rthe title compound from Example 33.
LC-MS (Method 5B): R= 0.91 min; MS (ESlpos): m/z = 503 [M+H]
HPLC (Method 3E): R= 8.97 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-¢): &= 7.71 (d, 2 H), 7.58 (d, 2 H), 4.77 (t, 1 H), 3@, 1 H), 3.74
(g, 2 H), 3.68 (d, 1 H), 3.62 (br s, 4 H), 3.47B(@, 1 H), 3.18 (br s, 4 H), 3.13-3.00 (m, 3 H),
20 2.82(t, 2-H), 2.35 (d, 1 H), 2.10-1.94 (m, 1 H).



{313-(2-Methoxyethyh) b 3.818*2diazRl s had 4-(trifluoromethyl)phenyl]p peridin-1-y11(1-
oxidothiomorpholin-4-yemethanone [enantiomerically pure cis isomer] BHC 09 1 019- Foreign Countries -
109 - Enantiomer separation of 194 mg of the racemat rom Example 36 according to Method ID gave
81.1 mg of the title compound from Example 37 and 785 'mg of the title compound from Example 38. 5
LC-MS (Method 2B), R 308 min; MS (ESIpos): m/z = 501 [M+H]; HPLC (Method 1E): 12, = 18.94 min,
> 99.0% cc; 1H NMR ;EOO MHz, DMSO-d6): 6 = 7.70 (d, 2 H), 7.58 (d, 2 H), 4.00 (d, 1 H), 3.73-3.58 (m, 5
H), 3.57-3.48 (m, 2 H - H), 3,13 97-2.84 p , 2 H),

D As . LH) 2.0 36((11)?&%&1 1@%@éﬁ%@{ﬁ%@%@yﬁtm1,%,?-oétﬁazg%-ﬁ]@(ﬁe@lﬁh@ﬁﬁ@
{314-(2,2-DifluoroBiffifihénTes[a0ersHetReisBaRGAlY puk §eafidzol-5-ylpiperidin-1-y11(1,1-
dioxidothiomorpholin-4-yemethanone [racemic cis isomer] BHC 09 1 019- Foreign Countries -110- 14.7
mg (0.031 mmol) of the compoundrem Example 63A were reacted according to General Method 2 with
26.3 mg (0.076 mmol) of meta-chlatoperhenzoic acid Yield: 9.5 mg (60% of theory) 1H NMR (400
MHz, DMSO-d6): 8 = 7.33 (d, 2 H), 7.2 2 H),6.23®1 W, 4.03 (d, 1H), 3.71- 53.56 (m, 7H),
3.46-3.36 (m, 1H), 3.23 (s, 3H), 3.21- N, 5H).3.12-2 1\71 m, 8H), 2.31 (d, 1H), 1.97 (g, 1H). Example
40 0

e,
N
K/S‘O
\
O

5 According to General Method 2, 303 mg (0.661 mmaéhhe compound from Example 11A were
reacted. Enantiomer separation of 297 mg of themate according to Method 2D gave 139 mg of

the title compound from Example 34 and 117 mg eftithe compound from Example 35.
LC-MS (Method 2B): R= 1.24 min; MS (ESIpos): m/z = 491 [M+H]
HPLC (Method 3E): R= 4.81 min, > 99.0% ee;

10 'H NMR (400 MHz, DMSO-g): 8 = 7.24 (m, 2 H), 7.17 (m, 2 H), 4.03 (d, 1 H), B(7, 2 H), 3.67-
3.57 (m, 5 H), 3.49-3.35 (m, 3 H), 3.17 (br s, 4 BP6 (t, 1 H), 2.98-2.86 (M, 3 H), 2.62-2.55 (m,
3 H), 2.30 (d, 2 H), 1.95 (q, 1 H), 1.16 (t, 3 B))7 (t, 3 H).

Example 35

(1,1-Dioxidothiomorpholin-4-yl){3-[3-(2-ethoxyethyl,2,4-oxadiazol-5-yl]-5-(4-ethylphenyl)-

15 piperidin-1-yl}methanone [enantiomerically pure emer]



{3-(3-Cyclopropylsl,2 s @*¢dia28) sy Bsarfiel 2. 2-trifluoroethyl)phenyl]piperidin-1-y11(1-
oxidothiomorpholin-4-yemethanone [racemic cis isomer] 10 78.0 mg (0.162 mmol) of the compound from
Example 46A were reacted according to General Meth_oPO.} with 50.4 mg (0.146 mmol) of
meta-chloroperbenzoic acid. Yield: 76.2 mg (88% of theory)  LC-MS (Method 5B): R = 1.02 min; MS
(ESIpos): m/z = 497 [M+H]. 15 Exqu,ele 41
{3-(3-Cyclopropy1-1,2,4-oxadiazol-p-y1)-514-(2,2,2-trifluoroethyl)phenyl]p peridin-1-y11(1-
oxidothiomorpholin-4-yemethanone : erically pugp-ais isomer] BHC 09 1 019- Foreign Countries
Enantiomer separation of 76.2 mg of t mate from Exa 40 according to Method 7D gave 29.1
mg of the title compound from ExampledZ(Enantiome Yafd 28. g of the title compound from
Example 42 (Enantiomer 2). 5 LC-MS (Method [7B): R = 2.18 min; MS (§SIpQs): m/z = 497 [M+H]+; HPLC
(Method 6E): R = 13.2 min, >99.0% cc; 1H NMRYg60 MHz, DMSO-d6): 8 =7.37-7.29 (m, 4H), 3.96 (d,
1H), 3.68-3.47 (m, 7H), 3.41-3.33 (m, 1H), 3.07-2.85 (m, 5H), 2.74-2.66 (m, 2H), 2.28 (d, 1H), 2.16-2.08

(m, 1H), 1.93 (g, 1H), 1.08-1.02 (m, 2H), 0.92-Q; 10 Example 42
{3-(3-Cyclopropy1-1,2,4-oxadiazol-5-y1)-514-(2,2,2-trjfluoroethyl)phenyl]piperidin-1-y11(1-
oxidothiomorpholin-4-yemethanone [enantiomerically t%'\?isomer]

o)

According to General Method 2, 303 mg (0.661 mnebl)he compound from Example 11A were
reacted. Enantiomer separation of 297 mg of themate according to Method 2D gave 139 mg of

the title compound from Example 34 and 117 mg eftite compound from Example 35.
5 LC-MS (Method 2B): R= 1.24 min; MS (ESIpos): m/z = 491 [M+Hi]
HPLC (Method 3E): R= 6.80 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-g): 8= 7.24 (m, 2 H), 7.17 (m, 2 H), 4.03 (d, 1 H), B(¥, 2 H), 3.67-
3.57 (m, 5 H), 3.49-3.35 (m, 3 H), 3.17 (br s, 4 BIP6 (t, 1 H), 2.98-2.86 (m, 3 H), 2.62-2.55 (m,
3 H), 2.30 (d, 2 H), 1.95 (q, 1 H), 1.16 (t, 3 B)Q7 (t, 3 H).

10 Example 36

{3-[3-(2-Methoxyethyl)-1,2,4-oxadiazol-5-yl]-5-[4#{fluoromethyl)phenyl]piperidin-1-yl}(1-

oxidothiomorpholin-4-yl)methanone [racemic cis isin

S

According to General Method 1, 196 mg (0.405 mneéhhe compound from Example 18A were
15 reacted. Yield: 194 mg (96% of theory)



BHC 09 1 019- FogeignpHdries zild &ahpriatiomer separation of 76.2 mg of the racemate from
Example 40 according to Method 7D gave 29.1 mg of the title compound from Example 41 (Enantiomer 1)
and 28.9 mg of the title compound from Example 42 (Enaptiomer 2).  LC-MS (Method 7B): R = 2.18
min; MS (ESIpos): m/z = 497 [M+H] 5 HPLC (Method 'R =16.4 min, >99.0% cc; 1H NMR (400 MHz,
DMSO-d6): 8 = 7.32-112 B3 @0 Behh, B 3635‘%/2'2')50’% A4sRB33 (m, 1H), 3.07-2.85 (m, 5H),
2.74-2.66 (m, 2H), 2.28 (d, 1H) 2. 6 2.08 (m, 1H), (g, 1H), 1.08-1.02 (m, 2H) 0.92-0.85 (m, 2H).
Example 43

10{3-(3- Cycloproplef/I 5 £489<£Acl_| azo|'§’é‘°i§?1? 5514 (50 (% ?rHZJJrS% I%le?énﬁ?p perl ?ﬂ?li“')
dioxidothiomorphdin{AyériBtRdheAdracaris EisisdAet]8? 37@)031% 5162 n“n*f\bl§a 57 thEBMPBdlnd from
Example 46A were geagtedHacrosdiga tg) General Method 2 with 140 mg (0.146 mmol) of
meta-chloroperbenzoic acid. Yield: 87.5 mg (100% of 15theory) LC-MS (Method 2B): R = 1.25 min; MS
(ESIpos): m/zs= SE3IMLéR7Example 44
{3-(3-Cyclopropyl1-1,2,4-oxadiazol-5-y1)-514-(2,2,2-trifluoroethyl)phenyl]p peridin-1-y11(1,1-

Cioxidothiomorphol ey SES0AYE [oneniamenealiy By fls ST R A8ch 84 Fprelor

Countries - 113 nantiomer separation of 87.5 m the racemate om Example 43 according to
Method 8D gave %'QOFH@'B?WWT@ %%W%W?r@ﬁ?@%?ﬁﬁ?@!ﬂ? @nspiisHher 1) and 30.7 mg of the title

compound from Example 45 (Enantiomer 2).
F
F

N
OZ\N/\
k/s\\o
Enantiomer separation of 194 mg of the racemata fExample 36 according to Method 1D gave

10 81.1 mg of the title compound from Example 37 aBdb#ng of the title compound from Example
38.

LC-MS (Method 2B): R= 1.08 min; MS (ESIpos): m/z = 501 [M+H]
HPLC (Method 1E): R= 8.45 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-¢): = 7.70 (d, 2 H), 7.58 (d, 2 H), 4.00 (d, 1 H),33.58 (m, 5 H),
15 3.57-3.48 (m, 2 H), 3.48-3.39 (m, 1 H), 3.13-2.89 8 H), 2.97-2.84 (m, 4 H), 2.77-2.65 (m, 2 H),
2.35 (d, 1 H), 2.03 (g, 1 H).

Example 38

{3-[3-(2-Methoxyethyl)-1,2,4-oxadiazol-5-yl]-5-[4ufluoromethyl)phenyl]piperidin-1-yl}(1-

oxidothiomorpholin-4-yl)methanone [enantiomericgllyre cis isomer]



5 LC-MS (Methodg(B):08 i 345 M ffRpos): m/z = 513 [M+H]; HPLC (Method 7E): R = 9.86 min,
R (400 MHz DMg%)-GG): 8

99.0% cc; 1H NM , =7.37-7.29 (m, 4H), 4.00 (d, 1H), 3.67-3.56 (m, 7H), 3.17
(br. s., 4H), 3.07-2.87 (m, 3H), 2.28 (d, 1H), 2.16-2.08 (m, 1H), 1.93 (g, 1H), 1.09-1.02 (m, 2H), 0.92- 0.85
(m, 3H), one proton hidden 10 Example 45 { 3-(3-Cyclopropy1-1,2,4-oxadi
azol-5-y1)-514-(2,2,2-trifluoroethyl)phenyl]piperidin-1 -y11(1,1 - dioxidothiomorpholin-4-yemethanone
[enantiomerically pure cis isomer] B 9 1 019- Foreign Countries - 114 - Enantiomer separation of
87.5 mg of the racemate from Exarpple™ rding to MetjeeN8D gave 29.1 mg of the title compound
d
70

from Example 44 (Enantiomer 1) and 30.Y f the title cofnpo om Example 45 (Enantiomer 2).

H]; 5 (Method 7E): R = 10.9 min,

), 4.00 (d, 2H), 3.67-3.56 (m, 7H), 3.17

, 1H), 1.93 (g, 1H), 109-1.02 (m, 2H), 0.92- 0.85

LC-MS (Method 7B): R = 2.34 min; MS (ES )
97.5% cc; 1H NMR (400 MHz, DMSO-d6): 8 = 7.37
(br. s., 4H), 3.07-2.87 (m, 3H), 2.28 (d, 1H), 2.16-2.
(m, 3H), one proton hidden Example 46
10{313-(2-Methoxyethyl)-l,Z,4-oxadiazol-5-y1]-516-é,‘2,lg iforoethyl)phenyl]piperidin-1-y11(1-
oxidothiomorpholin-4-yemethanone [enantiomerically pu@is omer]
N
o

) O
UG

Enantiomer separation of 194 mg of the racemata tExample 36 according to Method 1D gave
81.1 mg of the title compound from Example 37 aBdb Mg of the title compound from Example
38.

5 LC-MS (Method 2B): R= 1.08 min; MS (ESIpos): m/z = 501 [M+Hi]
HPLC (Method 1E): R=18.94 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-¢): 8 = 7.70 (d, 2 H), 7.58 (d, 2 H), 4.00 (d, 1 H), 3358 (m, 5 H),
3.57-3.48 (m, 2 H), 3.48-3.39 (m, 1 H), 3.13-2.89 8 H), 2.97-2.84 (m, 4 H), 2.77-2.65 (m, 2 H),
2.35 (d, 1 H), 2.03 (g, 1 H).

10 Example 39

{3-[4-(2,2-Difluoroethyl)phenyl]-5-[3-(2-methoxye)-1,2,4-oxadiazol-5-yl]piperidin-1-yl}(1,1-

dioxidothiomorpholin-4-yl)methanone [racemic cieriger]

F F



113 mg (0.227 mrgp,l&%tp%@mgmq:ggmigg(ample 47A were reacted according to General Method 1
with 70.4 mg (0.204 mmol) of meta-chloroperbenzoic acid. Enantiomer separation of 15108 mg of the
racemate according to Method 9D gave 37.1 mg of the &iilg_compound from Example 46 (Enantiomer 1)
and 41.8 mg of the title compound from Example 47 (Enantiomer 2). LC-MS (Method 5B): R = 0.96 min;
S (ESIpos): miz 3 SVl S dMAUASHBEINE o 45 Eber9r0% 5 PHiSoRhd R18eRatFon
ountries -115- Example 47 L
{313-(2-Methoxyelf§Hof 2 X 8% £83- 8195 1% 141D eI e s fipe A paidin 2-ya9 (§9% of
oxidothiomorpholithebgemethanone [enantiomerically pure cis isomer] 5113 mg (0.227 mmol) of the
compound from Example 47A were reacted according to General Method 1 with 70.4 mg (0.204 mmol) of
meta-chloroperbehz oipRghoEiaAtDNED-$E Pat ates(of 108 meeahthe aceesate aagargingHy dathod 9D
gave 371 Mo IASHGCIMPLURGIRTEATRIEAS Ernasiedies Lianas LA ol Wi gormpouTd
from Example 47dgEnar¢tTi]bmﬁé’r 2). Lg?-rl\ﬁs g\]/lethgd'SB ‘R= O@B?nﬁ'; MS (Eg}g?)’s): )rh/z = %15 [M+H];
10 HPLC (Metho 895)(.‘1?]‘5)7.15 min, >99.0% cc; 1H NMR (400 MHz, DMSO-d6): 8 = 7.38-7.29 (m, 4H),
4.00 (d, 1H), 3.72-3.48 (m, 9H), 3.46-3.37 (m, 1H), 3.23 (s, 3H), 3.10-2.85 (m, 7H), 2.76-2.65 (m, 3H),

2.32 (d, 1H), 1.98Examplp 40

{3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(2,2fZifluoroethyl)phenyl]piperidin-1-yl}(1-

oxidothiomorpholin-4-yl)methanone [racemic cis isin

F _F
F
—N
O
<
NS
N

N
k/s\
N
10 O

78.0 mg (0.162 mmol) of the compound from Exam@é 4vere reacted according to General
Method 1 with 50.4 mg (0.146 mmol) ofietachloroperbenzoic acid. Yield: 76.2 mg (88% of
theory)

LC-MS (Method 5B): R= 1.02 min; MS (ESIpos): m/z = 497 [M+H]

15 Example 41

{3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(2,2fZifluoroethyl)phenyl]piperidin-1-yl}(1-

oxidothiomorpholin-4-yl)methanone [enantiomericgllyre cis isomer]



Example 48 (1%Qi@giﬂg&@[@g%gn@gb—rﬁ%ﬂ& [3-(2-methoxyethyl)-1,2,4-oxadiazol-5-y1]-514-(2,2,2-
15trifluoroethyl)phenyl]piperidin-1-ylimethanone [enantiomerically pure cis isomer] BHC 09 1 019-
Foreign Countries -116- 113 mg (0.227 mmol) of the_c1 Tpound from Example 47A were reacted
according to General Method 2 with 196 mg (0.567 mmo% of meta-chloroperbenzoic acid. Enantiomer
separation of 121 mg of the racemate@ccorgding to Method 9D gave 34.4 mg of the title compound from

4H), 4.03 (doTHY, 3.72-3.56 (M, 10H), 3.46- 3.36 (m,

1H), 3.23 (s, 3H), 3.18 (br. s., 4H), 3.11-2.90 (MPTHT/97 (g, 1H). BHC 09 1 019-
N

Foreign Countries - 117 -

Sx

Enantiomer separation of 76.2 mg of the racemai® tExample 40 according to Method 7D gave
29.1 mg of the title compound from Example 41 (Eimamer 1) and 28.9 mg of the title compound

from Example 42 (Enantiomer 2).
5 LC-MS (Method 7B): R= 2.18 min; MS (ESIpos): m/z = 497 [M+Hi]
HPLC (Method 6E): R=13.2 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-g): § = 7.37-7.29 (m, 4H), 3.96 (d, 1H), 3.68-3.47 (iH),73.41-3.33
(m, 1H), 3.07-2.85 (m, 5H), 2.74-2.66 (m, 2HRR(d, 1H), 2.16-2.08 (m, 1H), 1.93 (g, 1H),
1.08-1.02 (m, 2H), 0.92-0.85 (m, 2H).

10 Example 42

{3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(2,22ifluoroethyl)phenyl]piperidin-1-yl}(1-

oxidothiomorpholin-4-yl)methanone [enantiomericgllyre cis isomer]

F F
F
—N
o)
<
=
N
j\
0 N/\
k/s\\o



Example 49 (1,1-I%i|qéiggt{1&@_O,EBQ%WCflslyr]t){gg[3-(2-methoxyethyl)-1,2,4-oxadiazol-5-y1]-514-(2,2,2-
trifluoroethyl)phenyl]piperidin-1 -ylimethanone [enantiomerically pure cis isomer] 5113 mg (0.227 mmol)
of the compound from Example 47A were reacted accc_)rﬂi?g to General Method 2 with 196 mg (0.567
mmol) of meta-chloroperbenzoic acid. Enantiomer separation of 121 mg of the racemate according to

Method 9D gave 344.mehef BptifRrIMROYng BPMeEXanRiR é%ia(i?i%%r%&@hﬁ&k%@%@% title
compound from Exam(%léw nantiomer 2 LC-MS (Method 7rB : R =2.18 min; MS (ESIpos): m/z =
{

. : (
531 [M+H]; 10 HPEC (VR §E3;C€J@%§§fmm,%@ﬁ%4&é,ﬂmw 938 Rig OBRASE: g8jReund
7.39-7.29 (m, 4H)frdn0Bxanalet23FEB@ise¢n?) 10H), 3.46- 3.36 (M, 1H), 3.23 (s, 3H), 3.18 (br. s., 4H),
3.11-2.90 (m, 5H), 2.33-2.27 (m, 1H), 1.97 (g, 1H) Example 50

3-(3-Cyclopropyl4lc2ys gxatiaa BY-RE) 2S5 {ih, sl i syposthyilypheey (pipgridin-1 -y11-(1 -
15o0xidothiomorpholin-4-yemethanone [racemic cis isomer] BHC 09 1 019- Foreign Countries -118- 34.1

mg (0.074 mnsol) piihe wmeaweg fremsxampled44 were reacted according to General Method 1 with
22.9 mg (0.066 mmol) of meta-chloroperbenzoic acid. Yield: 39.7 mg (100% of theory) 5 LC-MS (Method

5B): 12, = 0.99 min; N\wR(EalPR8):, BidsodS M 1. BampieiPk o6 (d, 1H), 3.68-3.47 (1) 73.41-3.33
(m, 1H), 3.07-2.85 (m, 5H), 2.74-2.66 (m, 2HR@(d, 1H), 2.16-2.08 (m, 1H), 1.93 (g, 1H),
1.08-1.02 (m, 2H), 0.92-0.85 (m, 2H).

Example 43

10 {3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(2,2f2ifluoroethyl)phenyl]piperidin-1-yl}(1,1-

dioxidothiomorpholin-4-yl)methanone [racemic cieriger]

F _F
F
—N
O
<
NS
N

78.0 mg (0.162 mmol) of the compound from Exam@é 4vere reacted according to General
Method 2 with 140 mg (0.146 mmol) ofietachloroperbenzoic acid. Yield: 87.5 mg (100% of
15 theory)

LC-MS (Method 2B): R= 1.25 min; MS (ESIpos): m/z = 513 [M+H]

Example 44

{3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(2,22ifluoroethyl)phenyl]piperidin-1-yI}(1,1-

dioxidothiomorpholin-4-yl)methanone [enantiomerigadure cis isomer]



{3-(3-Cyclopropylsl,2 s @228l ansy Bsarfied - 1-difluoroethyl)phenyl]piperidin-1-y11-(1-oxidothiomorpho
lin-4-yemethanone [enantiomerically pure cis isomer] 10 Enantiomer separation of 35.5 mg of the
racemate from Example 50 according to Method 9D gay 3,1_2.0 mg of the title compound from Example 51
(Enantiomer 1) and 14.0 mg of the title compound from EXample 52 (Enantiomer 2). LC-MS (Method 5B):
R =1.00 min; MS (ESIpos): m/z = 479[M+H}; HPLC (Method 9E): 12, = 5.27 min, >99.0% cc; BHC 09 1
019- Foreign Countries -119- 1HN #00 MHz, DMSO-d6): 8 = 7.53 (d, 2H), 7.45 (d, 2H), 3.96 (d,
1H), 3.71-3.46 (m, 5H),

o—N

<
Oj\ N

Enantiomer separation of 87.5 mg of the racemaim tExample 43 according to Method 8D gave
29.1 mg of the title compound from Example 44 (Bimaner 1) and 30.7 mg of the title compound

from Example 45 (Enantiomer 2).
5 LC-MS (Method 7B): R= 2.34 min; MS (ESIpos): m/z = 513 [M+Hi]
HPLC (Method 7E): R=9.86 min, 99.0% ee;

'H NMR (400 MHz, DMSO-g): = 7.37-7.29 (m, 4H), 4.00 (d, 1H), 3.67-3.56 (1H),73.17 (br.
s., 4H), 3.07-2.87 (m, 3H), 2.28 (d, 1H), 2.16-2(68 1H), 1.93 (g, 1H), 1.09-1.02 (m, 2H), 0.92-
0.85 (m, 3H), one proton hidden.

10 Example 45

{3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(2,22ifluoroethyl)phenyl]piperidin-1-yI}(1,1-

dioxidothiomorpholin-4-yl)methanone [enantiomerigadure cis isomer]

Fe _F
F
—N
O
<
NS
N



342-3.35 (m, 1H),é4€908-§61@0p§939qr?€8u(ﬁm@4*)’ 229 (d, 1H), 2.16-2.08 (m, 1H), 202-1.90 (m, 4H),
1.10-1.02 (m, 2H), 0.93-0.85 (m, 2H). Example 52

5{3-(3-Cyc|opropyl-1,2,4-oxadiazol-5-y1)-514-(1,1-diflyﬂggthyl)phenyl]piperidin-1-y11-(1-oxido-
thiomorpholin-4-yemethanone [enantiomerically pure ciSisomer] Enantiomer separation of 35.5 mg of

the racemate fronkRxamnle s aceoriing s Mghia-9R-0a%R B nipe 95 tﬁ&éiﬁ%gW&HB&’ 69 GAve

Example 51 (Enantiomer 1) and 14.0 mg of the title compound 10 from Example 52 (Enantiomer 2).
LC-MS (Method 58149 9" 5t5 iR SRS B! 585) S e Yo sy, st C MR8 B- 18 SO 0RO Y3 min,
>99.0% cc; 1HroaVIR OB MIHENBMS®+dD): 8 = 7.53 (d, 2H), 7.45 (d, 2H), 3.96 (d, 1H), 3.71-3.46 (m,
5H), 3.42-3.35 (m, 1H), 3.09-2.84 (m, 5H), 2.71 (d, 2H), 2.29 (d, 1H), 2.16-2.08 (m, 1H), 2.02-1.90 (m,
154H), 1.10-1.02 (r0;\261jMetasdSp e 2 Bu i xsis (s p3s): m/z = 513 [M+H]
{3-(3-Cyclopropy1-1,2,4-oxadiazol-5-y1)-514-(1,1-difluoroethyl)phenyl]piperidin-l-y11(1,1-
dioxidothiomosphalin:-¢-yasaesbaepne: [facemit srssigaseer] BHC 09 1 019- Foreign Countries -120-

'H NMR (400 MHz, DMSO-g): = 7.37-7.29 (m, 4H), 4.00 (d, 1H), 3.67-3.56 (1H),73.17 (br.
s., 4H), 3.07-2.87 (m, 3H), 2.28 (d, 1H), 2.16-2(68 1H), 1.93 (g, 1H), 1.09-1.02 (m, 2H), 0.92-
0.85 (m, 3H), one proton hidden.

Example 46

10 {3-[3-(2-Methoxyethyl)-1,2,4-oxadiazol-5-yl]-5-[42(2,2-trifluoroethyl)phenyl]piperidin-1-yl}(1-

oxidothiomorpholin-4-yl)methanone [enantiomericgllyre cis isomer]

Fo _F
F

—N
O
\>\\\
NS
N O
\
CH

N 3

O)\N
9

Sx

O

113 mg (0.227 mmol) of the compound from Examplé 4vere reacted according to General

Method 1 with 70.4 mg (0.204 mmol) afetachloroperbenzoic acid. Enantiomer separation of
15 108 mg of the racemate according to Method 9D d¢2gwd mg of the title compound from

Example 46 (Enantiomer 1) and 41.8 mg of the titlmpound from Example 47 (Enantiomer 2).

LC-MS (Method 5B): R= 0.96 min; MS (ESIpos): m/z = 515 [M+H]
HPLC (Method 8E): R=5.48 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-g¢): § = 7.38-7.29 (m, 4H), 4.00 (d, 1H), 3.72-3.48 (iH) 93.46-3.37
20  (m, 1H), 3.23 (s, 3H), 3.10-2.85 (m, 7H), 2.76-2(65 3H), 2.32 (d, 1H), 1.98 (g, 1H).



34.1 mg (0.074 ngﬁ@)ogfltlaggg%}g%@o[mmgxample 54A were reacted according to General Method 2
with 63.6 mg (0.184 mmol) of meta-chloroperbenzoic acid Yield: 37.1 mg (99% of theory) 5 LC-MS
(Method 5B): R = 1.06 min; MS (ESIpos): m/z = 495 [M+H]+; 1H NMR (400 MHz, DMSO-d6): 8 = 7.52 (d,
2H), 7.44 (d, 2H), 4.00 (d, 1H), 3.69-3.56 (m, 5 H), 3.41-3.34 (m, 1H), 3.17 (br. s., 4H), 3.10-2.95 (m, 3H),
2.28 (d, 1H), 2.172 944y 4H), 2.03-1.89 (m, 4H), 1.10-1.01 (m, 2H), 0.94-0.85 (m, 2H). Example 54
10{3-(3-CyclopropyI-1,Z2,4-oxadiazol-5-y1)-514-(1,1-difluoroethyl)phenyl]piperidin-1-y11-(1,1-

g of the racemate Fas B o R AL o
Example 54 (EnaftiieBIoMeEieitio/ i BRIESitRORAIAP VS fivisPBREmple 55 (Enantiomer 2). BHC

09 1 019- Foreign Countries -121 - HPLC (Method 9E): R = 5.81 min, >99.0% cc;
1H NMR (400 MHz, DMSO0-d6): 8 F352fd, 2H), 7.44 (d, 2H), 4.00 (d, 1H), 3.69-3.56 (m, 5 H), 3.41-3.34

(m, 2H), 0.94-0.85 (m, 2H). 5 Example™S
{3-(3-Cyclopropyl1-1,2,4-oxadiazol-5-y1)-5

—N
yI) enyl]piperidin-1-y11-(1,1-
dioxidothiomorpholin-4-yemethanone [enaRtigsh 2 gig fsomar]  Enantiomer separation of 37.1
mg of the racemate from Example 53 according to Methdd 9D gave 10 Q mg of the title compound from

N ’ 3

5 113 mg (0.227 mmol) of the compound from Exampl@ 4vere reacted according to General
Method 1 with 70.4 mg (0.204 mmol) afetachloroperbenzoic acid. Enantiomer separation of
108 mg of the racemate according to Method 9D da¥d mg of the title compound from
Example 46 (Enantiomer 1) and 41.8 mg of the titlmpound from Example 47 (Enantiomer 2).

LC-MS (Method 5B): R= 0.96min; MS (ESIpos): m/z = 515 [M+H]
10 HPLC (Method 8E): R= 7.15 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-g¢): § = 7.38-7.29 (m, 4H), 4.00 (d, 1H), 3.72-3.48 (iH) 93.46-3.37
(m, 1H), 3.23 (s, 3H), 3.10-2.85 (m, 7H), 2.76-2(65 3H), 2.32 (d, 1H), 1.98 (g, 1H).

Example 48

(1,1-Dioxidothiomorpholin-4-yl){3-[3-(2-methoxyetl)y1,2,4-oxadiazol-5-ylI]-5-[4-(2,2,2-

15 trifluoroethyl)phenyl]piperidin-1-yl}methanone [endomerically pure cis isomer]



from Example 55 @@%lg@% ?F)or'é'iﬁljrgo(Mt‘ﬁg%‘Jd 9E): R = 9.63 min, >99.0% cc; 1H NMR (400 MHz,

DMSO-d6): 8 = 7. 00 (d, 1H), 3.69-3.56 (m, 5 H), 3.41-3.34 (m, 1H), 3.17 (br. s.,
4H), 3.10-2.95 (m, 3H), 228(d 1H), 2.17-2.07 (m, 1H), 2[: 03-1.89 15(m, 4H), 1.10-1.01 (m, 2H),
0.94-0.85 (m, 2H). Example 56
{3-(3-Cyclopropy1-1,2,4-oxadiazol-g-y1)-%14-(difuoromethoxy)phenyl]piperidin-1-y11(1,1-

organic phase was washed repeatedly with water, dried gver sodium sulph%iﬁ and concentrated under
reduced pressure. The residue was taken up in 3.0 mNof DMF and converted #n a microwave at 180C for
2 minutes. The reaction mixture was purified by meank of preparative HPLC. Yield: 46 mg (37% of theory)
10 LC-MS (Method 2B): R = 1.20 min; MS (ESIpo)"m/2Ns 497 [M+H]; 1H NMR (400 MHz, DMSO-d6): 8
=7.43-7.30 (m, 2H), 7.14 (d, 2H), 4.09 (g, 1H), 3.99 (br. ¢, 1H)3:63 (br. d., 1H), 3.40-3.33 (m, 1H),
3.33-3.28 (m, 4H), 3.22-3.10 (m, 4H), 3.08-2.88 (m, 3H), 2. @)r. d, 1H), 2.16-2.07 (m, 1H), 2.00-1.87 (m,
1H), 1.12-0.99 (m, 2H), 0.94-0.84 (m, 2 H). Example 57
15{314-(Difluoromethoxy)pheny1]-513-(2-methoxyethyl)-1,2,4-oxadiazol-5-yl]piperidin-1-y1}(1,1-

113 mg (0.227 mmol) of the compound from Exampl& 4vere reacted according to General

Method 2 with 196 mg (0.567 mmol) ofetachloroperbenzoic acid. Enantiomer separation af 12

mg of the racemate according to Method 9D gave 8¢4f the title compound from Example 48

5 (Enantiomer 1) and 29.2 mg of the title compoumafiExample 49 (Enantiomer 2).
LC-MS (Method 7B): R= 2.17 min; MS (ESIpos): m/z = 531 [M+H]
HPLC (Method 8E): R= 4.34 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-¢): § = 7.39-7.29 (m, 4H), 4.03 (d, 1H), 3.72-3.56 (AH), 3.46-
3.36 (m, 1H), 3.23 (s, 3H), 3.18 (br. s., 4H), 32190 (m, 5H), 2.33-2.27 (m, 1H), 1.97 (g, 1H).



dioxidothiomorphqlin-4syarpedaprns [Fagais cis isomer] BHC 09 1 019- Foreign Countries - 123 -
300 mg (0.69 mmol) of the compound from Example 37A and 246 mg (2 08 mmol) of Nr-hydroxy-
3-methoxypropanimidamide were initially charged in 2._61 | of DMF and reacted with 396 mg (1.0 mmol)
of HATU and 0.36 ml (269 mg, 2.1 mmol) of N,N-diisopropylethylamine. The reaction 5 mixture was

stirred at RT for 1§E%ng§9and then partitioned between water and ethyl acetate. The organic phase was
washed repeatedly with water, dried over sodium sulphate and concentrated under reduced pressure.

The residue was di i f.DMF. V i icr f inutes. The
reaction mixture 3%53?ﬁ???%@'ﬁ?ﬁh@gﬁ's'%%ﬂi’)'ﬁgrg%&eeﬁ'—r\w&%&% 0%%@ ér(r% 3 &%%%ﬁ%éoir;) 10 LC-MS
(Method 2B): R = HifeREHYNPSYRYSRRSS Pty RmsfRangng-pripmAN R 2005 R ZOPRIB O-d6): 8 = 7.43-7.33
(m, 2H), 7.15 (d, 2H), 4.11-3.99 (m, 2H), 3.71-3.64 (m, 3H), 3.64-3.55 (m, 4H), 3.46-3.35 (m, 1H),
3.35-3.30 (m, 4H), 3.18 (br. s, 3H), 814-%:90 (m, 5H), 2.30 (br. d, 1H), 2.03-1.92 (m, 1H). Example 58
15{314-(Difluoromethoxy)pheny1]-5131(2-methoxyethyl)-1,2,4-oxadiazol-5-yl]piperidin-1-y1}(1,1-
dioxidothiomorpholin-4-yemethanone [enaptaerically pureocLs,\jsomer]

\

5 113 mg (0.227 mmol) of the compound from Exampl@ 4vere reacted according to General
Method 2 with 196 mg (0.567 mmol) ofetachloroperbenzoic acid. Enantiomer separation af 12
mg of the racemate according to Method 9D gave 8wy4f the title compound from Example 48

(Enantiomer 1) and 29.2 mg of the title compoumdfiExample 49 (Enantiomer 2).
LC-MS (Method 7B): R= 2.18 min; MS (ESIpos): m/z = 531 [M+H]
10 HPLC (Method 8E): R= 7.86 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-g): § = 7.39-7.29 (m, 4H), 4.03 (d, 1H), 3.72-3.56 (rAH), 3.46-
3.36 (m, 1H), 3.23 (s, 3H), 3.18 (br. s., 4H), 32190 (M, 5H), 2.33-2.27 (m, 1H), 1.97 (q, 1H).

Example 50

{3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(1,liftloroethyl)phenyl]piperidin-1-yl}-(1-

15 oxidothiomorpholin-4-yl)methanone [racemic cis isoin



BHC 09 1 019- FogeignPHYies zilatoundils enantiomer separation of 117 mg of the racemate from
Example 57 according to Method 10D gave 43 mg of the compound from Example 58 (Enantiomer 1) and
38 mg of the compound from Example 59 (Enantiomer ’ﬂ.SSHPLC (Method 10E): 12, = 4.17 min, > 99.0%

cc; LC-MS (Method 2B): 12, = 1.10 min; MS (ESlpos): m7z = 515 [M+H]. Example 59

{314-(Difluoromethoxy)pheny1]-513-(2-mgthoxyethyl)-1,2,4-oxadiazol-5-yl]piperidin-1-y11(1,1-

dioxidothiomorpholin-4-yemethanone [enantiomerically pure cis isomer] The enantiomer separation of

117 mg of the racemate from Exampl&57 3 g to Method;LON gave 43 mg of the compound from
(

Example 58 (Enantiomer 1) and 38 mg df the pound from @r?\ Enantiomer 2). BHC 09 1

019- Foreign Countries - 125 - HPLC (Method N> 99.098 cc;
N
BN
k/s\\o

34.1 mg (0.074 mmol) of the compound from Examplé Svere reacted according to General
Method 1 with 22.9 mg (0.066 mmol) aietachloroperbenzoic acid. Yield: 39.7 mg (100% of
theory).

5 LC-MS (Method 5B): R=0.99 min; MS (ESIpos): m/z = 479 [M+H]

Example 51

{3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(1,1{ftuoroethyl)phenyl]piperidin-1-yl}-(1-oxido-

thiomorpholin-4-yl)methanone [enantiomerically pers isomer]

S

10 Enantiomer separation of 35.5 mg of the racemaim fExample 50 according to Method 9D gave
12.0 mg of the title compound from Example 51 (Eimaner 1) and 14.0 mg of the title compound

from Example 52 (Enantiomer 2).
LC-MS (Method 5B): R= 1.00 min; MS (ESIpos): m/z = 479 [M+H]

HPLC (Method 9E): R=5.27 min, > 99.0% ee;



LC-MS (Method 2B)Ry5 {016. fEH?e.M%%%Pe%S) m/z = 515 [M+H]. Example 60 {
3-(3-Cyclopropyl1-1,2,4-oxadi azol-5-y1)-514-(difluoromethoxy)phenyl]pip eri din-1-y11(1-

oxidothiomorpholin-4-yemethanone [racemic cis |someq 00 mg (0.48 mmol) of the compound from
Example 39A and 96 mg (0 96 mmol) of AP- hydroxycyc&)propanecarbommldamlde were initially charged
in 1.8 ml of DMF an%waqm)wwm 2800572 Fynel) QHMTH @“QF‘Q 25dp§186)mg7 deth ramp!) of
N,N-diisopropylethylamine. 10 The reaction mixture was stirred at R 15 mlnutes and then partitioned
between water anﬁydé%}%/?%é@téfé) THE Grijanit pHase WL wHERLY %Be%fe%ﬁl% (it Gt ét?%

sodium sulphate att),doheéiiRdteRthde93Edicea prassure. The residue was dissolved in 2.0 ml of DMF
and converted in a microwave at 180C for 2 minutes. The reaction mixture was purified by means of
preparative HPLCEXéelsle 353 mg (10% of theory) 15 LC-MS (Method 2B): R = 1.12 min; MS (ESIpos): m/z
= 481 [M+H]+; 1H NMR (400 MHz, DMSO-d6): 8 = 7.42-7.35 (m, 2H), 7.14 (d, 2H), 4.01-3.87 (m, 1H),
3.69-3.45 (m, §H){33<§wuaﬂr6w4u 4 3 Q286 S 2A0E B AR L) B Hridel 5-2.07 (,
1H), 1.99-1.88 (m 1 I(nmfh A enantloménc ﬁ %rExam‘%e 61 BHC 09 1 019- Foreign
Countries -126- Pgﬂ% ﬁ Pﬁ{e compoun8 M Example 65A were reacted according to
General Method 2 W|th 49 0 mg (O. 142 mmol) of meta-chloroperbenzoic acid Yield: 31.2 mg (95% of
theory) 5 LC-MS (Method 5B): R = 1.06 itk MS (ESIpos): m/z = 543 [M+H]; 1H NMR (400 MHz,
DMSO-d6): 8 = 7.37-7.29 (m, 4H), 4.024 E 68-3.55 (q, 7H),3-38 (s, 3H), 3.17 (br. s., 4H),

3.10-2.88 (m, 3H), 2.30 (d, 1H), 1.95 (g, 1.28 (m, 2HJ 1.20-1.124m, 2H).

Enantiomer separation of 35.5 mg of the racemai® tExample 50 according to Method 9D gave
12.0 mg of the title compound from Example 51 (Eimaner 1) and 14.0 mg of the title compound

10 from Example 52 (Enantiomer 2).
LC-MS (Method 5B): R= 1.00 min; MS (ESIpos): m/z = 479 [M+H]
HPLC (Method 9E): R= 6.78 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-g): & = 7.53 (d, 2H), 7.45 (d, 2H), 3.96 (d, 1H), 3.74&(m, 5H),
3.42-3.35 (m, 1H), 3.09-2.84 (m, 5H), 2.71 (d, 2B{R9 (d, 1H), 2.16-2.08 (m, 1H), 2.02-1.90 (m,
15  4H), 1.10-1.02 (m, 2H), 0.93-0.85 (m, 2H).

Example 53

{3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(1, 1{ftloroethyl)phenyl]piperidin-1-yl}(1,1-

dioxidothiomorpholin-4-yl)methanone [racemic cieriger]



Example_62_ . BHC 09 1 019- Foreign Countries .
10(1,1-Dioxidothiomorpholin-4-y1){3-[3-(1-methoxycyclopropyl)-1,2,4-oxadiazol-5-y1]-514-(2,2,2-

trifluoroethyl)phenyl]piperidin-1-ylimethanone [enantior_nle%c_ally pure cis isomer] BHC 09 1 019- Foreign
Countries -127- Enantiomer separation of 31.2 mg of the racemate from Example 61 according to Method
11D gave 12.0 mg of the title compound frpm Example 62 (Enantiomer 1) and 12.0 mg of the title
compound from Example 63 (Enantiomer 2)3f LC-MS (Method 2B): R = 1.26 min; MS (ESIpos): m/z =

543 [M+H]; 5 HPLC (Method 11E): R EI/9
> 7

7.37-7.29 (m, 4H), 4.02 (d, 1H), 3.68-3.55 (q|
(d, 1H), 1.95 (g, 1H), 1.34-1.28 (m, 2H), 1.20~9 .
10(1,1-Dioxidothiomorpholin-4-y1){3-[3-(1-methoxycyq¢ py1)-1,2,4-oxadiazol-5-y1]-514-(2,2,2-
trifluoroethyl)phenyl]piperidin-I-ylimethanone [enantiomegjeally pure cis isomer] ~ Enantiomer separation
of 31.2 mg of the racemate from Example 61 according tp Method 11D gave 12.0 mg of the title
compound from Example 62 (Enantiomer 1) and 12. f\ﬂ?ﬁa\ﬂﬁle 15 compound from Example 63
(Enantiomer 2). LC-MS (Method 2B): R = 1.26 min; MS (ES@ m/g= 543 [M+H]; HPLC (Method 11E):
R = 29.2 min, > 99.0% cc; T

O

34.1 mg (0.074 mmol) of the compound from Examplé Svere reacted according to General
Method 2 with 63.6 mg (0.184 mmol) ofietachloroperbenzoic acid. Yield: 37.1 mg (99% of
theory)

5 LC-MS (Method 5B): R= 1.06 min; MS (ESIpos): m/z = 495 [M+Hi]

'H NMR (400 MHz, DMSO-g): § = 7.52 (d, 2H), 7.44 (d, 2H), 4.00 (d, 1H), 3.6868(m, 5 H),
3.41-3.34 (m, 1H), 3.17 (br. s., 4H), 3.10-2.95 @H), 2.28 (d, 1H), 2.17-2.07 (m, 1H), 2.03-1.89
(m, 4H), 1.10-1.01 (m, 2H), 0.94-0.85 (m, 2H).

Example 54

10 {3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(1,liftloroethyl)phenyl]piperidin-1-yl}-(1,1-

dioxidothiomorpholin-4-yl)methanone [enantiomerigadure cis isomer]

Enantiomer separation of 37.1 mg of the racemat® EExample 53 according to Method 9D gave
13.0 mg of the title compound from Example 54 (Bimaner 1) and 14.0 mg of the title compound

15 from Example 55 (Enantiomer 2).



0 1H NMR (499062, RV QS0 R ffiet? - 7-29 (M, 4H), 4.02 (d, 1H), 3.68-3.55 (g, 7H), 3.38 (s,
3H), 3.17 (br. s., 4H), 3.10-2.88 (m, 3H), 2.30 (d, 1H), 1.95 (q, 1H), 1.34-1.28 (m, 2H), 1.20-1.12 20(m,
2H). BHC 09 1 019- Foreign Countries - 128 - B)Asses gle_nt of physiological activity Abbreviations:
BSAbovine serum albumin DMEMDulbecco's Modified Eagle Medium EGTAethylene glycol
bis-(2-aminoethy ), N, Nad¥isatseacgtis acitiFC3ietal calf serum
HEPESA4-(2-hydroxyethyl)-1-piperazineethanesulphonic acid [3H]haTRAPtritiated high affinity thrombin
receptor activating I telet-rich. pla jtability Qf invengv 0 for
treating throm boerr|-1pbﬁ|)'$iﬁ(|§§1 ;%6:)6;{(@%? C%Lﬁ%)%@c?eﬁfgr%tgg&%ﬁ’nﬁ%é%’l %valgi'nmjg)s égl’_s%sgtgr%@%l’.) n vitro
assays 1.a)CeIIuIa°’r-‘f@1ﬁc¥i‘bHﬁl WVied bt s 4H), 3.10-2.95 @H), 2.28 (d, 1H), 2.17-2.07 (m, 1H), 2.03-1.89

(m, 4H), 1.10-1.01 (m, 2H), 0.94-0.85 (m, 2H).

5 Example 55

{3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(1,liftloroethyl)phenyl]piperidin-1-yl}-(1,1-

dioxidothiomorpholin-4-yl)methanone [enantiomerigadure cis isomer]

CH,
F _N
0
F M
~
N
N
oéJ\N
k/sﬁo
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o

Enantiomer separation of 37.1 mg of the racemai® tExample 53 according to Method 9D gave
10 13.0 mg of the title compound from Example 54 (Hitaner 1) and 14.0 mg of the title compound

from Example 55 (Enantiomer 2).
HPLC (Method 9E): R=9.63 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-g): § = 7.52 (d, 2H), 7.44 (d, 2H), 4.00 (d, 1H), 3.68&(m, 5 H),
3.41-3.34 (m, 1H), 3.17 (br. s., 4H), 3.10-2.95 @H), 2.28 (d, 1H), 2.17-2.07 (m, 1H), 2.03-1.89
15  (m, 4H), 1.10-1.01 (m, 2H), 0.94-0.85 (m, 2H).

Example 56

{3-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-5-[4-(difromethoxy)phenyl]piperidin-1-yl}(1,1-

dioxidothiomorpholin-4-yl)methanone [racemic cieriger]



A recombinant cel} lipe)is Usedl (9dSRtEY agarusts of the human protease activated receptor 1 (PAR1)
and to quantify the activity of the substances described herein. The cell is originally 10 derived from a
human embryonal kidney cell (HEK293; ATCC: Ameriqﬁr} Type Culture Collection, Manassas, VA 20108,
USA). The test cell line constitutively expresses a modi |e5 form of the calcium-sensitive photoprotein
aequorin which, after reconstitution wigh the gofactor coelenterazine, emits light when the free calcium
concentration in the inner mitochondrial gémpartment is increased (Rizzuto R, Simpson AW, Brini M,
Pozzan T.; Nature 1992, 358, 325- 15 32%). Additionally, the cell stably expresses the endogenous

same intracellular signal path. BHC 09 1 019- ForeignCo
sodium bicarbonate; BioWhittaker Cat.# BE04-687Q); B-48d%1/§ ie¥s, Belgium) in 384-well microtitre
plates and kept in a cell incubator (96% atmospheric humidity; viv CO2, 37C). On the day of the test,
the culture medium is replaced by a Tyrode's solution (in mIVI: 14D sodium chloride, 5 potassium chloride,
1 magnesium chloride, 2 calcium 5 chloride, 20 glucose, 20 HEPES), which additionally contains the
cofactor coelentersgne§2f.23. Mijrardagltiatlimmso (haniddh, arentipe reexpienpate. 46 theminembated for a

further 3-4 hours. Jﬁog%g%@gg@ to%ﬁgrg\,&e@f@g@{ﬁ&%&% %ﬁ&é%%e%‘%ﬁ%ig?ni?@tswﬁ%ﬁ @H&%S%ﬂﬂwr the

transfer of the test sub e microtitre the plate is transferred into the
luminometer, a PARA RgdHid CyRcR R AT VARE1P-d8rrdlsiS8ras: tg‘%%%%'\b'&éiwarﬁaﬂﬁ@@%ﬂﬁﬁg light
signal is 10 iminediasdekyamieasubadrénvithe stimédametefol osdisktngudsthem @ntagosisbaulestaneeaaidn

from a toxic aCt_‘Otaﬁ';}Pa%B&‘P&GH%Uéqu@?F@QJ%E%&ﬁ%&m&ﬂﬁﬂéﬁ%ﬁﬂb&ﬁw&rﬁlysﬁﬁﬁh\ﬁ?@ﬁip}q’é&@
agonist (ATP, final concentration 10 1.t.M) and the resulting light signal is measured. The results are

shown in Table A2FAABNEEATBIEE ARIS ELBISRS BIRSRHEF adS5y PR 1K AHbIANSE &b FhQMat8Bwith 12
niVI [3H]haTRAP anddest substictoaanecitie8enC conZ emtratisr B tetufienid@an Mirfies pHméd)s14 mIVi

magnesium chlorigge..1 ! e EAYiBid- s BRAR AT game sy Perature for 80 min. Then the mixture is

transferred to a filter plate and washed
10 LC-MS (Method 2B): R= 1.20 min; MS (ESIpos): m/z = 497 [M+Hi]

'H NMR (400 MHz, DMSO-¢): § = 7.43-7.30 (m, 2H), 7.14 (d, 2H), 4.09 (g, 1HPSB (br. d,
1H), 3.63 (br. d., 1H), 3.40-3.33 (m, 1H), 3.338(Bn, 4H), 3.22-3.10 (m, 4H), 3.08-2.88 (m, 3H),
2.28 (br. d, 1H), 2.16-2.07 (m, 1H), 2.00-1.87 {tH), 1.12-0.99 (m, 2H), 0.94-0.84 (m, 2 H).

Example 57

15 {3-[4-(Difluoromethoxy)phenyl]-5-[3-(2-methoxyethyll ,2,4-oxadiazol-5-yl]piperidin-1-yl}(1,1-

dioxidothiomorpholin-4-yl)methanone [racemic cieriger]



BHC 09 1 019- F%ﬁi@%&PHEU%ré@?&:éMi&% with buffer. After addition of scintillation liquid, the
radioactivity on the filter is measured in a beta counter. 1.c)Platelet aggregation in plasma Platelet
aggregation is determined using blood from healthy vo_Ili?r%e_ers of both genders, who had 5 not received
any thrombocyte aggregation-influencing medication for the last ten days. The blood is taken up into
monovettes (Sarstedt, Numbrecht, Eermany) which contain, as anticoagulant, sodium citrate 3.8% (1 part
citrate + 9 parts blood). To obtain platgfet-rich plasma, the citrated whole blood is centrifuged at 1409 for
20 min. For the aggregation measurergents, aliquots of the platelet-rich plasma with increasing 10
concentrations of test substance are inculga
by addition of a thrombin receptor agonist
by means of the turbidimetry method accord 5
Blood Platelets; J. Physiol. 1963, 168, 178-195). The SFLLRN concentrati@n leading to maximum
aggregation is, if appropriate, determined individually f6r each 15donor. To€8iculate the inhibitory effect,
the maximum increase in light transmission (amplitudg of the aggregation curve in %) is determined within
5 minutes after addition of the agonist in the preseoce amd ab>ence of test substance, and the inhibition is
calculated. The inhibition curves are used to calculate th¢ con ation which inhibits aggregation by
50%. The results are shown in 20 Table B: Table B: BHC897]j019- Foreign Countries - 131 - 1.d)Platelet
aggregation in buffer Platelet aggregation is determined using ®lood from healthy volunteers of both
genders, who had

300 mg (0.69 mmol) of the compound from Example 234 246 mg (2.08 mmol) &f-hydroxy-

3-methoxypropanimidamide were initially charge®if ml of DMF and reacted with 396 mg (1.0
mmol) of HATU and 0.36 ml (269 mg, 2.1 mmol) NfN-diisopropylethylamine. The reaction

5 mixture was stirred at RT for 15 minutes and thartifloned between water and ethyl acetate. The
organic phase was washed repeatedly with watesd dywer sodium sulphate and concentrated
under reduced pressure. The residue was dissolve?dlOi ml of DMF and converted in a
microwave at 180°C for 2 minutes. The reaction omtwas purified by means of preparative
HPLC. Yield: 141 mg (38% of theory)

10 LC-MS (Method 2B): R= 1.10 min; MS (ESIpos): m/z = 515 [M+Hi]

'H NMR (400 MHz, DMSO-¢): § = 7.43-7.33 (m, 2H), 7.15 (d, 2H), 4.11-3.99 (1H) 23.71-3.64
(m, 3H), 3.64-3.55 (M, 4H), 3.46-3.35 (m, 1H), 3830 (m, 4H), 3.18 (br. s, 3H), 3.14-2.90 (m,
5H), 2.30 (br. d, 1H), 2.03-1.92 (m, 1H).

Example 58

15 {3-[4-(Difluoromethoxy)phenyl]-5-[3-(2-methoxyethyll ,2,4-oxadiazol-5-yl]piperidin-1-yl}(1,1-

dioxidothiomorpholin-4-yl)methanone [enantiomerigadure cis isomer]



not received any tgmuﬁ_qg&@&pggmﬁmgyencing medication for the last ten days. The blood is taken
up into monovettes (Sarstedt, Numbrecht, Germany) which contain, as anticoagulant, 5 sodium citrate
3.8% (1 part citrate + 9 parts blood). To obtain platelet:ri%lf*' plasma, the citrated whole blood is centrifuged
at 1409 for 20 min. One quarter of the volume of ACD buffer (44.8 mM sodium citrate, 20.9 mM citric acid,
74.1 mM glucose and 4 mM potassjim chioride) is added to the PRP, and the mixture is centrifuged at
1000g for 10 minutes. The platelet peligt is resuspended in wash buffer and centrifuged at 1000g for 10
minutes. The platelets are resuspendeq 10 in_incubation buffer and adjusted to 200 000 cells/W. Prior to
the start of the test, calcium chloride and™g asium chlorida;fjal concentration in each case 2 mM (2M
stock solution, dilution 1:1000), are added g in th cas%ced aggregation, only calcium
chloride is added. The following agonists ca : TRRAPG6Htrifluorcacetate salt, collagen, human
a-thrombin and U-46619. For each donor, the condgentratjon of the agonistys tested. 15Testprocedure:
96-well microtitre plates are used. The test substancens diluted in DMSO, &ritt2 W per well is initially
charged. 178 W of platelet suspension are added, ang the mixture is preincubated at room temperature
for 10 minutes. 20 W of agonist are added, and the@measirement in the Spectramax, OD 405 nm, is
started immediately Kinetics are determined in 11 measdgg;g t5®f 1 minute each. Between the
measurements, the mixture is shaken for 55 seconds. 201: atelet aggregation in fibrinogen-depleted
plasma To determine platelet aggregation, blood of healthy vofdnteers of both genders, who had not
received any thrombocyte aggregation-influencing medication for the last ten days, is used. The blood is
taken up into monoivetesnoaratedbaMuonoseciit, meeomaayicsile Eqiipie, STSsatsicoroul athsadiom
citrate 3.8% (1 part.citrate + tc;rg p e ' f fibri rgg d E i
low-platelet plasm%gt gé cﬂ] a?g?iﬁ\/%/t%o e%g oac()iz g@ﬁr%%@#éﬁi%%&%% %%T"EE%%B a@éﬁgﬁgﬁsma is
admixed in a ratioFoPTR5 WHFPERHPAE BRoche Diagnostic, Germany) and inverted cautiously. This is
followed by 10 min of incubation at 37C in a water bath, followed directly by 10 min of incubation on ice.
The plasma/réptildti-midairoisl8muRuddd @tn 36Lf6ree5 min, and the supernatant (fibrinogen-
30depleted plasma) is obtained. BHC 09 1 019- Foreign Countries - 132 - acid, 74.1 mM glucose and 4
mM potassium chlaziths) (slettideds) RvelPRRimndstiESpbdm/s—cetififtided at 13009 for 10 minutes. The
platelet pellet is resuspended in wash buffer and centrifuged at 1300g for 10 minutes. The platelets are
resuspended in ingkkaprrebuffer and adjusted to 400 000 cells/pl, and calcium chloride solution is added
to a final concentration of 5 5mM (dilution 1/200) For the aggregation measurements, aliquots (98 IA of

onoGer Cenietet aema N by cuesensaT.Ave Fuhaiad i jeason fengentiatons

of test substance or in, equently, regation is triggere addition of human alpha

thrombin in an ag f'%)& ?’Wé?g}oéﬁ}'d’ IWé%@?%?ﬁ%& r&%f@%ry%%%{ﬁgf Bﬁﬁtg {ﬁ?ﬁ‘:ﬂ%{netry method according to
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The enantiomer separation of 117 mg of the racefmate Example 57 according to Method 10D
gave 43 mg of the compound from Example 58 (Enargiol) and 38 mg of the compound from

Example 59 (Enantiomer 2).



10 (Born, G.V.R., Qﬁ%ﬁ%'\f&lgm&mﬂﬁ% of Blood Platelets; J. Physiol. 1963, 168, 178-195). The
alpha thrombin concentration whichjust leads to the maximum aggregation is determined individually for
each donor. To calculate the inhibitory activity, the incr_e&%e_in the maximum light transmission (amplitude
of the aggregation curve in %) is determined within 5 minutes after addition of the agonist in the

15presence and ahsengriahirsiGtiPRaNSE nARA-thE dehikition is calculated. The inhibition curves are
used to calculate the concentration which inhibits aggregation by 50%. 11)Stimulation of washed platelets

and analysis in floyc tion ﬁh (F . Hum. blood is obtained by
venipuncture from%%%@@%o%@ éﬁndﬂigﬁ ériﬁe%k;%ngﬁ %%r?(])lfgz{atﬁ%gv élf%s edt, Numbrecht, Germany)
containing sodium_citrat as anticoagulant (1 part sodium citrate 3.8% + 9 parts whole blood). The
monovettes are cééﬁ%&e%ﬁgat 900 rotations per minute and 4C for a period of 20 minutes (Heraeus
Instruments, Germany; Megafuge LORS). The platelet-rich plasma is cautiously removed and transferred
into a 50 ml Falcoﬁﬂi}é@'c&@iﬁWbﬁ@r%&ﬁ%ﬁ%gﬂufﬁﬁﬁ%@f%@WE?{?P@]@Eﬁﬂd’i'h.llywvl glucose) is
then added to3he pldsthiambheheidluryy rodttiza oh€ Daberfier derseiponds to one quarter of the plasma 25
volume. Centrifuging at 2500 rpm and 4C for ten minutes sediments the platelets. Thereafter, the
supernatant is cautiously decanted om%n?iscarded. The precipitated platelets are first cautiously

resuspended in one millilitre of wash buff¢ér (113 mM sodium chloride, 4 mM disodium

hydrogenphosphate, 24 mM sodium dihydrogenphosphate, 4 mM potassium chloride, 0.2 mM ethylene
. )’a%d then made up with 30 wash buffer to

glycol bis(2-aminoethyl)-N,N,NWiItetraacetica
cedure is repeated. The

a volume which corresponds to that of the a sma.
platelets are precipitated by another ten-minute centrifugatipn at 2600 rpm and 4C and then carefully

resuspended in one millilitre of incubation buffer (134M sbdium chloride, 12 mM sodium
hydrogencarbonate, 2.9 mM potassium chloride, 0.34 m¥ sodium dihydrogencarbonate, 5 mM HEPES, 5
mM glucose, 2 mM calcium chloride and 2 mM BHC 0941 019z Foreign Countries - 133 - magnesium
chloride) and adjusted with incubation buffer to a corfééntrdjion 6f 300 000 platelets per Staining and
stimulation of the human platelets with human a-thrombin %gqgsence or absence of a PAR-1
antagonist: The platelet suspension is preincubated with the Stubstaite to be tested or

200 mg (0.48 mmol) of the compound from Example 3&#d 96 mg (0.96 mmol) oN'-
hydroxycyclopropanecarboximidamide were initiallyacged in 1.8 ml of DMF and reacted with
274 mg (0.72 mmol) of HATU and 0.25 ml (186 mg,4L.mmol) of N,N-diisopropylethylamine.

10 The reaction mixture was stirred at RT for 15 masuand then partitioned between water and
ethyl acetate. The organic phase was washed reiheatéh water, dried over sodium sulphate
and concentrated under reduced pressure. The eesids dissolved in 2.0 ml of DMF and
converted in a microwave at 180°C for 2 minutese Témction mixture was purified by means of
preparative HPLC. Yield: 25 mg (10% of theory)

15 LC-MS (Method 2B): R= 1.12 min; MS (ESIpos): m/z = 481 [M+Hi]

'H NMR (400 MHz, DMSO-g): § = 7.42-7.35 (m, 2H), 7.14 (d, 2H), 4.01-3.87 (iH)13.69-3.45
(m, 5H), 3.42-3.34 (m, 1H), 3.07-2.85 (m, 5H), 2(B0. d, 2H), 2.34-2.23 (m, 1H), 2.15-2.07 (m,
1H), 1.99-1.88 (m, 1H), 1.12-1.01 (m, 2H), 0.945(, 2 H)

Example 61

20 (1,1-Dioxidothiomorpholin-4-yl){3-[3-(1-methoxycyopropyl)-1,2,4-oxadiazol-5-yl]-5-[4-(2,2,2-

trifluoroethyl)phenyl]piperidin-1-yl}methanone [ramic cis isomer]



5 the appropriate %ﬂ&%?&ﬂ@é%&@d@ﬂfﬂﬂ@ (Eppendorf, Germany; Thermomixer Comfort). Platelet
activation is triggered by addition of the agonist (0.5 j.i1V1 or 1 j.i1V1 a-thrombin; Kordia, the Netherlands,
3281 NIH units/mg; or 30 1.t.g/m1 of thrombin receptor activating peptide (TRAP6); Bachem, Switzerland)
at 37 and with shaking at 500 rpm. At each of 0, 1, 2.5, 5,10 and 15 minutes, one aliquot of 500 is
removed and transferred into one miltilitre gf singly concentrated 10 CellFixTm solution (Becton Dickinson
Immunocytometry Systems, USA). To fix'the cells, they are incubated in the dark at 4C for 30 minutes.
The platelets are precipitated by centfifuging gt 600 g and 4C for ten minu@iels. The supernatant is
discarded and the platelets are resuspende in 290 IA CellWashi (cton Dickinson Immunocytometry
Systems, USA). One aliquot of 100 jil is tran : ytube 11.il of the platelet-identifying
antibody and 1 IA of the activation 15 state-detéctingyantibgdy af® made up to a volume of 100 jil with
CellWashTm. This antibody solution is then added tq_the platelet suspension and incubated in the dark at
4C for 20 minutes. After staining, the mixture volume isNncreased by addition of a further 400 jil of

CellWashTm. The platelets are identified using a fIuoreéceir%hiocyanate-conjugated antibody directed

against human glycoprotein lib (CD41) (ImmunotechoCoultgr, France; Cat. No. 0649). With the aid of the
20 phycoerythrin-conjugated antibody directed against hunﬁaﬁr;glgeﬂprotein P-selectin (Immunotech
Coulter, France; Cat. No. 1759), it is possible to determine the agitivation state of the platelets. Pselectin
(CD62P) is localized in the a-granules of resting platelets. Howe{er, following in vitro or in vivo
stimulation, it is translocalized to the external plasma membrane. Flow cytometry and data evaluation:
The samples are 2adlyseddnéheril SCtigbcompolriovir@d ExdoniatfyeBy stantethstrcoriing froGeBaeton
Dickinson Immunqgfiasm elnySYssasTisg ezl alktter aBpaiertialy depiaseaics! wihdby afd of
the CellQuest software, Version 3.3 (Bgecton Dickinson Immunocytometry Systems, USA). The degree of
platelet activation tf%eaggermined by the percentage of CD62P-positive platelets (CD41-positive events).
From each sample, 10 000 CD41-positive events are counted. BHC 09 1 019- Foreign Countries - 134 -
1.g) Platelet agjgrégatiSnMribed pEh &t LSy & BdRSIBeD & Rt B iYHiBler Platelet aggregation is

determined using blood from healthy volunteers of both genders, who had not received any thrombocyte
aggregation-influetit Mg Rr@ai it P SRedastierdday2? Thedbibotiod taken) up 66t FRdHOV@RBL(Sarstedt,
Numbrecht, Germany)awhigh coni@if),.fandeaagulant sosediunsciyaie3 8% (lparh cirgta schparts
blood). To obtain rInatgiﬁt-rich plasma, the citrated whole blood is centrifuged at 140g for 20 min. One
guarter of the volume of ACD buffer (44.8 mM sodium citrate, 20.9 mM citric acid, 74.1 mM glucose and 4
mM potassium chloride) is added to the PRP, and the mixture is centrifuged at 1000g for 10 minutes. The
platelet pellet is re@é?é]é@ﬁ@éd in wash buffer and centrifuged at 1000g for 10 minutes. For the perfusion
study, a 10 mixture of 40% erythrocytes and 60% washed platelets (200 000/1d1) is prepared and
suspended it ERESRipddRiRmR olidb Bdgrdgaamexysdy -t srticere meisulttisig the
parallel-plate flowahadsrdegty{pnbliggwsandiet §lmeiizioné Raadmeali 30re 2i80sdmevyeeterings,
Arterioscler Thromb. Vasc. Biol. 2006, 26, 670-675; JJ Sixma, Thromb. Res. 1998, 92, 43-46). Glass
slides are wetted with 100 IA of a solgtion g¢f human a-thrombin (dissolved in Tris buffer) at

F CH
o—N o7 °
]
NS
N



154C overnight (agihrogabin {8 JifgigRteRngRAtrations, for example 10 to 50 jig/ml) and finally blocked
using 2% BSA. Reconstituted blood Is passed over the thrombin-wetted glass slides at a constant flow

rate (for example a shear rate of 300/second) for 5 mir]tjbtée;_and observed and recorded using a
microscope video system. The inhibitory effect of the substances to be tested is determined

morphometrically 20y Hi& AURIRA bk RBREIREL A IFeAlR ARSI atNG Hindhe BIRIP MY the

platelet activation can be determined by flow cytometry, for example via p-selectin expression (CD62p)
(see Method 1.1). 3345 Prat-Te A epedLorP ARG At r e S REPAER Csmcr e b B R o
chamber (anticoagatapedndlronh, ExaiiapglerfBAEPdatelwea2tivation under flow conditions is determined using
blood from healthy volunteers of both genders, who had not received any thrombocyte
aggregation-influencing vedioats): R thedashiersdagsobhariacosus [fakien up into monovettes (Sarstedt,
Numbrecht, Germany) which contain, as anticoagulant, sodium citrate 3.8% (1 part citrate + 9 parts

blood). The measyimreghidlataiet Rclivatian is galgg@eut using the parallel-plate flow chamber (B. 30
Nieswandt et al., EMBO J. 2001, 20, 2120-2130; C. Weeterings, Arterioscler Thromb. Vasc. Biol. 2006,

26, 670-675; JJ Sixmau hEeB -BEBVR9G: 92 43ABhdlAssislidesate attsdyita2@Aofspllagen

suspension (collagen reagent: Horm, Nycomed) at 4C overnight (g e | collagen in different
concentrations, e.%'ﬂ 34 ﬁfﬁ/ﬁid@)aﬁdy(ﬁﬁa%@Toéﬁé&&g@b%g THE %@?é%zﬁbr]e%)ﬁléguntries
- 135 - To prevent(fibéiR)clot formation, citrated whole blood is admixed with Pefabloc FG (Pentaphann,
final concentration 3 mM) and, by addition of CaC12 solution (final Cr concentration 5 mM), passed over
the collagen-coatggtass sdides at a constant flow rate (for example a shear rate of 1000/second) for 5
minutes and observed and recorded using a microscope video system. The 5 inhibitory effect of the
substances teche testesabaieried maomatisalboN e ssetiondicalaielet Agsreqate formation.

ternatively, the inhibition of the platelet activation can termin ow .cytometry, for example via
o-selectin express IR RAY ERLA R e 0 P AP AT LR 58 & S n measurement
using the parallel-plate flow

Fo _F
F CH
o—N o7 7
]
>
N

Enantiomer separation of 31.2 mg of the racemaim fExample 61 according to Method 11D
gave 12.0 mg of the title compound from Example(B8antiomer 1) and 12.0 mg of the title

15 compound from Example 63 (Enantiomer 2).
LC-MS (Method 2B): R=1.26 min; MS (ESIpos): m/z = 543 [M+H]
HPLC (Method 11E): R= 29.2 min, > 99.0% ee;

'H NMR (400 MHz, DMSO-g): § = 7.37-7.29 (m, 4H), 4.02 (d, 1H), 3.68-3.55 (H),73.38 (s,
3H), 3.17 (br. s., 4H), 3.10-2.88 (m, 3H), 2.30 1#), 1.95 (q, 1H), 1.34-1.28 (m, 2H), 1.20-1.12
20  (m, 2H).



chamber (nonantigeagylaied £pgd splagapLd OPlatelet activation under flow conditions is determined
using blood from healthy volunteers of both genders, who had not received any thrombocyte
aggregation-influencing medication for the last ten day_slél'g'u_e blood is taken up into neutral monovettes
(Sarstedt, Numbrecht, Germany) which do not contain any anticoagulant, and immediately admixed with
Pefabloc FG (PenggphanifingheangentatiegicraiMiig prevent fibrin clot formation Test substances
dissolved in DMSO are I5 added simultaneously with Pefablock FG and introduced without further
incubation into theABW&”%’chte flow chamber. The measurement of platelet activation is conducted by
morphometry or flow cytometry in the collagen-coated parallel-plate flow chamber, as described in
Method 1.h). 2.)E;%§ivo assay 2.a)Platelet aa%qe ation (primates, guinea pigs) 20Awake or anaesthetized

guinea pigs or pri (t R

tes are treated oor\é{ﬂye/,sl% \Y; lénl]g\y or intraperitoneally with test substances in
suitable formulatidi4EMs a control, Buieecsaindegiftgs GepdiMatidnare treated in an identical manner with
the correspondinge¢shicle. Dependigg shEngyau dr-of-applisatimIiniordds stiaipedidrom the deeply
anaesthetized animals by puncture fo{ tpe Ihts-:-grrl}n(])r of the aorta for different times. The blood is transferred
into monovettes (Sarstedt, Numbrec%?, ﬁgéermany) which, as anticoagulant, contain sodium citrate 3.8%
(1 part citrate solutitBRESY parts bloddR-TeskeihprateleeraehghsRrsUtPeoBieratdt whole blood is
centrifuged at 140gHpa2@ArN. Agotegati@niih kiggsreddmbnaddiipphaitbgaskinereceptor agonist
(TRAPG6, SFLLRN_501.t.g/m1; in ea eriment, the concentration is determined for each animal
species) in an aggﬁgggometer and dg(t%}r%ﬁr%éc Sgﬁg‘%he turbidimetry method according to Born (Born,
G.V.R., Cross M.J., The 30Aggregation of Blood Platelets; J. Physiol. 1963, 168, 178-195) at 37C. BHC

09 1 019- Foreign Countries - 136 -
The suitability of the inventive compounds for tieg thromboembolic disorders can be

5 demonstrated in the following assay systems:

1.) I n vitro assays

l.a) Cellular functional in vitro test

A recombinant cell line is used to identify agosistf the human protease activated receptor 1
(PAR1) and to quantify the activity of the subsesmaescribed herein. The cell is originally

10 derived from a human embryonal kidney cell (HEK298TCC: American Type Culture
Collection, Manassas, VA 20108, USA). The test tialk constitutively expresses a modified
form of the calcium-sensitive photoprotein aequarvinich, after reconstitution with the cofactor
coelenterazine, emits light when the free calciuamcentration in the inner mitochondrial
compartment is increased (Rizzuto R, Simpson AWRIBY, Pozzan T.Nature 1992,358 325-

15 327). Additionally, the cell stably expresses theda@genous human PAR1 receptor and the
endogenous purinergic receptor P2Y2. The resuRiAR1 test cell responds to stimulation of the
endogenous PAR1 or P2Y2 receptor with an intralzelitelease of calcium ions, which can be
guantified through the resulting aequorin lumineseewith a suitable luminometer (Milligan G,
Marshall F, Rees S;rends in Pharmacological SciencE396,17, 235-237).

20 For the testing of the substance specificity, tfiece thereof after activation of the endogenous
PARL1 receptor is compared with the effect afteivatbn of the endogenous purinergic P2Y2

receptor which utilizes the same intracellular aigrath.

Test procedureThe cells are plated out two days (48 hours) leetbe test in culture medium
(DMEM F12, supplemented with 10% FCS, 2 mM glutaamia0 mM HEPES, 1.4 mM pyruvate,



of the administeregl_}gségsylﬁ@%?édﬂ the teated animals is calculated via the reduction in aggregation,
based on the mean of the control animals. In addition to measurement of aggregation, the inhibition of
platelet activation can be determined by flow cytometry, fg_example via p-selectin expression (CD62p)
(see Method 1.0. 5 2.b) Platelet aggregation and activafioh measurement in the parallel-plate flow

chamber (primateghAWgke QeABAREINeHZedPURRIRS fts T AR I aiatKe nEave s OF dItERgsEoneally

with test substances in suitable formulations. As a control, other animals are treated in an identical

manner with the cSFrESEO IR TRHIL RO MIH GG e rsB e8! b L P8R h 5840 S B RE Y from
10 the animals byhrenifhiunstirdveRd#TeFandtirhesiayvd biptedtisheanidfiar etk imoe pioredvaties \(Sdestedt,

Numbélech;,) Gelrmwyadei(mﬁhnﬁﬁ mi%@aﬁwam?ﬁegﬁ@ rbétt;a%ﬂjf&ﬁé},tq %&aéﬁimm&na&@ §§Jam%+) 9I
parts ood). Alternativ nonantico 0 can pbe taken with neytral monovettes rstedt). In
sshelnenttcowtt it ol T o R R R
fibrin clot formatioand gigiathient Whold)bryoidhs reiceddiferlaiéiforendibairstion eeiwear By duliveg WaCER

solution (final Ca’ s@ieaideation ménNibeNenanticaromiaieskhipastis MiRORUCaE: HiIFRCHNIEHY Biene test

paralleplate flow chamber. of AMAV S TS DS HIBMEnko platclch ackvaton]s sonducied bt o

morphometry or flow ci”/1 ometry in the collagen-coate St& ﬁ%"\?vsc amber, as described’in
Method 1.h). 3.)InRAVG &86aips cO' =AY AtierbMBesieerRsBENThiitaddee auhipetsaidioaniye snsed in
thrombosis modelgnineslikialylenanstrab spesicrmnyhisiarthre mkindnausedjpiatelsinrggiegatian isanegiated
via the PAR-1 receptor, %uita ;% aerH al ﬁgecieér%e uirneg ﬁ%% an agalfgﬂtriacglaré rerirrgla |VSBQ§Jf': Bhndahl,
AK., Scarborough,)&.l\ﬁ., Rlndug ton, R}ﬂ%\.,tﬁaPker, . .,?—fa son,mg.A., hromb Haemost 19 %’ , 1196;
Cook JJ, Sitko ORIBREENEYTE; SsrlenidraicalivneliBi MuareHgubing, Wisiarl Shagaswad-Go6IERuLS
Connolly TM, Circalatpowh985a8(k, £961-2971; Kogushi M, Kobayashi H, Matsuoka T, Suzuki S,
Kawahara T, Kajiwara A, Hishinuma I, Circulation 2003, 108 Suppl. 17, IV-280; Derian CK, Damiano BP,
Addo ME, DarrowAkieXAndrea MR, Nedelman M, Zhang H-C, Maryanoff BE, Andrade-Gordon P, J.
Phannacol. Exp. Ther. 2003, 304, 855-861). Alternatively, it is possible to use guinea pigs which 30 have

been pretreated with-inhibitors-offPAR=3-andfof PAR-4 (Leger AJ et al., Circulation 2006, 113,
1244-1254), or trarjs§&aiPRAR-3- alfctdPIAR14-knockdown guinea pigs. BHC 09 1 019- Foreign
Countries - 137 -

1 43

8 33

10 8.0

15 5.1

20 23

31 32

52 4.7

54 4.3

61 15.7

15
1.b) PAR-1receptor binding assay

Platelet membranes are incubated with 12 nM [3HRAF and test substance in different
concentrations in a buffer (50 mM Tris pH 7.5, IMmagnesium chloride, 1 mM EGTA, 0.1%

BSA) at room temperature for 80 min. Then the nmixtis transferred to a filter plate and washed



3.b) Impaired coagp}@tgyllqﬂg_q{%‘wb%fmﬁggn in the case of disseminated intravasal coagulation (DIC)
The inventive compounds can be studied in models of DIC and/or sepsis in suitable animal species.

Suitable animal species are guinea pigs and, in particu_Ii\EOQrimates, and for the study of 5
endothelium-mediated effects also mice and rats (cf.: Kogushi M, Kobayashi H, Matsuoka T, Suzuki S,
Kawahara T, KajiWgea i isiisuia aGditsH i Qn 2095nk0R SworlabZcdYep 80 Hian e 2amiano BP,
Addo MF, Darrow AL, D'Andrea MR, Nedelman M, Zhang H-C, Maryanoff BE, Andrade-Gordon P, J.
Phannacol. Exp. THE2S9¢3!%504, 855-861; Kaneider NC et al., Nat Immunol, 2007, 8, 1303-12; Camerer
E et al., Blood, 2006, 107, 3912-21; Riewald M et al., J Biol 10 Chem, 2005, 280, 19808-14.).
Alternatively, it is pé3sibl@'¥s\Gsa%9iRaBECPIPIARTH have been pretreated with inhibitors of PAR-3 and/or
PAR-4 (Leger AJ et al., Circulation 2006, 113, 1244- 1254), or transgenic PAR-3- and/or
PAR-4-knockdowirlgigietageigsaBob. B) detetnitsi-eaitigHronthireativpleateaiarehhoin-genithis mbinhad

complexes (referrggh i@ hsrednaiiehambbivke) Af yamersHiegitechboh renmiindarmedsedegeprdaly by
coagulation activation, IATS are determined s an FllsA assaydEnayanost T micro, ade papring).
Plasma is obtained ftrom citfated Bidd %y ce% rn‘Sugation. p.1'0 P sample butfer are A00ed 10’50 R1
of plasma, shakers®tiemhCaraieictihatedait FEEHS o FarsWedBrobsin plati-sepfes aréRlt@ieedith
suction, and the wehols washrtentimeeynath wogserulfain(300 pd/well). Between the wash steps, the plate
is tapped to 20 remove any residual wash buffer. Conjugate solution (100 p.1) is added and the mixture is

incubate;d at roomeigmperaiyhiRtide %@hs-ﬁré‘?n%ﬂf@,p!ﬁlﬁq%%ﬁ%?V%W&Q@HCB%W%W W&Iéé%i\ﬁ\@ashed 3
times with wash buffer (300 pd/well). The chromogenic su%%tra e (100 ?bllwe”%ﬂl/i% n added, the mixture

is incubated it the" AR HAPEBR Ol SHIRIAY 181250 AP LS R SRItSh TTb o BPT AR Y S94EI2HRY e
development of cdlgge@d492additisnrmeashreth{S afceppiaropdRdaPL. 253.bRN) Papnietseg ahesrg and

](cjysfqncti(l)n Va_riO_ldfétB?ﬁﬁi@&EQr§7%b9@.i@ﬁﬁ§ﬂﬁdhé¥i&i@iﬂﬁﬂ&%§ﬂ?é‘é@&@ﬁ§ te @&@(@WH,\MEV.I@,S@@%%@ the
unctional restriction of yarioys internal organs owing to the admin tion o nd the tar eutic
effect of test subs@r‘%dei%ar’g r%§'8§s8h.sgﬁ?ﬁ§¥é§‘ %Igtgtd %P,yl '%{Ipé)gr%%rg%, %ﬁlf%sie%%ﬁir? %‘gcfi\l), is
centrifuged, and tlhensRsiAETsIeRBA0tE dedsirmifcatgee paliar aproPTaigi ctig e S MedlIdvAhy paagheters
are determingg: cggatinine, urea, aspartate aminotransferase (AST), alanine aminotransferase (ALT), total
bilirubin, lactate dehydrogenase (LDH), total protein, total albumin and fibrinogen. The values give

information regarcipg:idnay QHBQHHBM%‘;@#H&FW AN AREIAH IREHAR AN RSEHRTidRCEP e BHC

09 1 019- Foreign Countries - 138 - 3.b.3) Parameters of inflammation The extent of the inflammatory

reaction triggered BYEIAMBXH G Y dmBHEFARSS BY T hareyalish M9ALRits Aol B6r
example interleukinssgince, Bheadse0yetahterirsnesirrsis, and thitianhis calculated. The inhibition curves are

used to calculate the concentration which inhibggregation by 50%. The results are shown in
20 Table B:

Table B:

Example No. |  1Cs [NM]

8 0.29
10 0.49
13 0.17

52 0.58




factor alpha or magg\9eyje feféngg;giaﬁt@g&rw@gein-l, in the plasma ELISAs or the Luminex system 5may
be used for this purpose. 3.c)Antitumour activity The inventive compounds can be tested in models of

cancer, for example in the human breast cancer model %fr_]munodeficient mice (cf.: S Even-Ram et. al.,
Nature Medicine, 1988, 4, 909- 914). 103.d)Antiangiogenétic activity The inventive compounds can be

tested in in vitro apghin vwgtémg%bzég{agg,gm%ﬂgﬁis (cf.: Caunt et al., Journal of Thrombosis and
Haemostasis, 2003, 10, 2097-2102; Haralabopoulos et al., Am J Physiol, 1997, C239-C245; Tsopanoglou

etal, J6C, 1999 204, 23060: 010 ZAIA B P T 0010 052581, 475 Elpad ipssup- anc

pulse-modulating activity e Inventive compoun e tested’in in vivo mo elr action on

arterial blood prestRIrEEHEAEAN FARPPOUII 8 ¥He0aHRe - HEr @eRifaIAR Al @ lashBlitkRE wits Pifd%ntable
radio_tel_emetry uni&,t@ked anp ehectramoveata asqmlsﬂmmmdrsm@ﬁywmh @aﬁairs_@iems_oM_NaM,SA)
consisting of & chiopigallyimplanigble H%%qﬁgrﬂ@'b%%tﬁf)&bﬂ'B_Hi‘a?r?WQ@@JR&VMAH%@JHHQEWQ%

catheter 20 is employed. The transmitter is implanted into the peritoneal cavity, and the sensor catheter is
positioned in the JWRIBHARY SHERTHRETYEHIRR 'RbRTHBIh JTEIF hEe! dafniRiRs & (Yol Slisigiétdtally or
intravenously). PrioMtedtientreiaties 0. theNneain acterial. blodtopse ssdré mnchthaeshiearthadedej theddetreated

and treated animas gie prasisuadRNAllisLRsWRtidaldney A i e iares ahabaulddlsdfa mMHY
and 279-321 beats/minute. PAR-1-activating peptide (SFLLRN; for example 25 doses between 0.1 and 5

mg/kg) is administEFEEPTIFSILRSESE Pfsha (U O5H A HETHEP S IS RIRLRIELR e RPRAed
intervals andlferiad g oviblatendwith ot R4iRsbdictiediAgopm Heieated i theatnd tvitherit caicinveritiend

compound (cf.: Cigala 6t @unt R@IEARERAPLEREknEAMN P cdd32 tmigsanstiaiesalGitshdapmal of
Pharmacology 2002, 135, 344-335)@1: Thrombosis model BHC 09 1 019- Fore_lﬁg_gﬁ?ogntnes - 13(? -
, |

McCarty OJT, GaitaiidD) GBEI: NalRsBinera s &l ARToRAFPAEERISR oo GRERT SRIclgs 'S added
thrombus-associaléé fhitomitdrageristsatiantsyuistaibitRAPoftiiooetxe BitothkRE9, 1dBagBerdAa and

4.)Determination f g zplHkililycHFusna! atioroatthesis bngeiviapstegiginal solution):

15 Test procedured6-well microtitre plates are used. The test sanxst is diluted in DMSO, and 2 pl
per well is initially charged. 178 pl of plateletspension are added, and the mixture is
preincubated at room temperature for 10 minutest126f agonist are added, and the measurement
in the Spectramax, OD 405 nm, is started immediatélinetics are determined in 11

measurements of 1 minute each. Between the measatgnthe mixture is shaken for 55 seconds.
20 1.e) Platelet aggregation in fibrinogen-depletedlpsma

To determine platelet aggregation, blood of heakbijunteers of both genders, who had not
received any thrombocyte aggregation-influencinglicegion for the last ten days, is used. The
blood is taken up into monovettes (Sarstedt, Nupitire Germany) which contain, as

anticoagulant, sodium citrate 3.8% (1 part citra@parts blood).

25 Preparation of fibrinogen-depleted plasrfia: obtain low-platelet plasma, the citrated wHhulleod

is centrifuged at 140g for 20 min. The low-plategigasma is admixed in a ratio of 1:25 with
reptilase (Roche Diagnostic, Germany) and invedadtiously. This is followed by 10 min of
incubation at 37°C in a water bath, followed dihedty 10 min of incubation on ice. The
plasma/reptilase mixture is centrifuged at 1300g 6 min, and the supernatant (fibrinogen-

30 depleted plasma) is obtained.

Platelet isolationTo obtain platelet-rich plasma, the citrated whiglgeod is centrifuged at 1409

for 20 min. One quarter of the volume of ACD buf{éd.8 mM sodium citrate, 20.9 mM citric



5At least 1.5 mg cggafaot;%t(ﬁgbg@gﬁgﬁ 8 Weighed out accurately into a wide-mouth 10 mm screw V-vial
(from Glastechnik Gralenroda GmbH, Art. No. 8004-WM-HN150 with fitting screw cap and septum,
DMSO is added to a concentration of 50 mg/ml and thgl\ggl_is vortexed for 30 minutes Preparation of the
calibration solutions: 10The pipetting steps necessary are effected in 1.2 ml 96-deep well plates (DWP)

with the aid of a liguig-handling grRe%e Tita SONMPNbAESYUS APl RiseinisHB WALLHE: fikirparation
of the starting solution of calibration solutions (stock SO|UtIO%)‘% l%?éﬂq E{.l of the solvent mixture are added to

10 jil of the origindiCS8ITHASY @ordlMriion® BHY fig/mie tFRURPRRTRBJBNIZEE. 14980 Yiflitions
in separate DWPsentifogadased ¥ifio &ecHtesnsiebsthnT o|dedtthesesbbadethomogdritied huffarmnd
Calibration solutiogyp,¢@R0Aa6M00E Cil)@f thia salviant Misbdsidredaed e 30ihpEihe-pinglosiusion,
and the mlxtuge is I‘)g)r@ogengéi 0gahbratlon solution 4 (60 ng/ml): 270 jil of the solvent mixture are added
to 30 jil of the 2aliB¥HSHoSs Lt R , and the mixture is homogenized. 20Calibration solution 3 ( 12 ng/ml):
400 jil of the solvent mixture are added to 100 jil of the calibration solution 4, and the mixture is
homogenized. CafiBrdfi6rPEBiedir? PeoHERANTS2 AiafesT R\ dbRraachitaaiies 'amadtd 6 i of the
calibration solutiop!Btednds tispenmsixiu)r ais thM&pi.inore@ijmﬁmﬁmhﬁidpsl éﬁ)t_fsuagbml;a ISD i#x of the
solvent mixture argpagiedsipdafdAip! thigrRosliPratioRaAktieRifeR M IFAHXIRISEMARSRIZRd-

Preparation of the sample solutions; _ o _
aggregometer and determined at 37°C by means ofuth&imetry method according to Born

10 (Born, G.V.R., Cross M.J., The Aggregation of Bldekhtelets;J. Physiol.1963,168 178-195).
The alpha thrombin concentration which just leagighe maximum aggregation is determined

individually for each donor.

To calculate the inhibitory activity, the incredsethe maximum light transmission (amplitude of
the aggregation curve in %) is determined withimihutes after addition of the agonist in the
15 presence and absence of test substance, and thiiamhis calculated. The inhibition curves are

used to calculate the concentration which inhidggregation by 50%.
1.f) Stimulation of washed platelets and analysis flow cytometry

Isolation of washed plateletsiuman whole blood is obtained by venipuncture fremiuntary

donors and transferred into monovettes (Sarstdiljbi¥echt, Germany) containing sodium citrate

20 as anticoagulant (1 part sodium citrate 3.8% + @&spavhole blood). The monovettes are
centrifuged at 900 rotations per minute and 4°Caf@eriod of 20 minutes (Heraeus Instruments,
Germany; Megafuge 1.0RS). The platelet-rich plas@utiously removed and transferred into a
50 ml Falcon tube. ACD buffer (44 mM sodium cit;a28.9 mM citric acid, 74.1 mM glucose) is
then added to the plasma. The volume of the ACBebubrresponds to one quarter of the plasma

25 volume. Centrifuging at 2500 rpm and 4°C for temutés sediments the platelets. Thereafter, the
supernatant is cautiously decanted off and disclartlee precipitated platelets are first cautiously
resuspended in one millilitre of wash buffer (113Vinsodium chloride, 4 mM disodium
hydrogenphosphate, 24 mM sodium dihydrogenphospiat®M potassium chloride, 0.2 mM
ethylene glycol bis(2-aminoethyly;N,N"N-tetraacetic acid, 0.1% glucose) and then madeitip

30 wash buffer to a volume which corresponds to tlidhe amount of plasma. The wash procedure
is repeated. The platelets are precipitated byhemaen-minute centrifugation at 2500 rpm and
4°C and then carefully resuspended in one milliliof incubation buffer (134 mM sodium
chloride, 12 mM sodium hydrogencarbonate, 2.9 mMagsium chloride, 0.34 mM sodium
dihydrogencarbonate, 5 mM HEPES, 5 mM glucose, 2 métium chloride and 2 mM



BHC 09 1 019- F%ﬁ@%&f’&){@ﬂﬁém.&é%m&f pH 6.5: 61.86 g of sodium chloride, 39.54 g of sodium
dihydrogenphosphate and 83.35 g of 1 N aqueous sodium hydroxide solution are weighed out into a 1
litre standard flask and made up to the mark with water, ggd the mixture is stirred for about 1 hour. 500 ml
of this solution are introduced into a 5 litre measuring flask and made up to the mark with water. The pH is
adjusted to 56.5 usityhdsNRGHRAHS) SAJ %%J%YQI%!Q%EQBAHQH&LPJ%C&QH@WE%Ripggmﬁ)étﬁlﬁ&lets
necessary are effected in 1.2 ml 96-well DWPs with the aid of a liquid- handling robot. The sample
solutions prepare&?ﬁ%ls manner are shaken at 1400 rpm and at 20C using a variable temperature
shaker for 24 hours. 1800 are removed from each of these solutlons 10 and transferred |nto Beckman
Polyallomer centrifi@BR0I5e8 @ QHNBILBI5 il e
sample solution, J&Qommtmaﬁmﬁrﬂnmetmemm@&dsmd@lM%M@mm}m&ww B%B&sréuffﬁer 6.5.
Analysis: The amples ar ly, ntified by
means 15 of aiwe%o%ﬁ% gﬁ?l)%t%?l\%ﬁ%/v% he solu JT@%%X%@ %r?ﬁrﬁﬁy nﬁl%qug{é?)ége}d%ewcge%l) blank
(solvent mixture); Pltaifitraiie dolki o ﬁg/ﬁﬁ'@‘)%&ﬂ@iﬁﬂ@h@&&%ﬁﬂlEWgS*Ffﬂ”ﬂl’)rbéﬂ%ﬁéﬁré'ﬂﬁsolutlon
12 ng/ml; 5) calibratipierseluicreD mm{mh@/)nfg:llmraﬁq,rgﬁmlutiﬁmmédmmla&ﬂ@de@iMemmwre) 8)
sample solution 1;1000: 9).sa 0 HPL ilen

pump (G13 11A), glu%%rgm%ser Ggl?&%& %evl-lgssérlyl (&N@% &(ihmn tr?erﬁ%s%aif}(ﬁ%%

column: Oasis HLBIP@SRHrANe Z"H'ﬁﬁhﬂf@m.ﬁ ﬁ%’ﬁ%@?a@ﬂ?e“ Ql@@”ém%’ﬂﬁ R atepl SOy AP BFFHFARE aC|d/1;

eluent B: aCG.IIOnitKﬂéiIﬁi@%ﬁlbtﬂfﬁ@ﬁéﬁ%ﬁ@dfl&nﬂﬁwmaﬁﬁh&ﬁdﬂﬁh‘ﬁvEﬁt@ﬂgi&meﬂ) Miﬂi@cdradimtafbmin
95% A, 5% B; ram 5% A, 4 0.2, 95% B ramp: 0,84-0.85 min A5

506 B; 0.85-1.5 m."%é%? i eéiaﬂ%ar?n%ﬁ% %K"F@S%E‘S Richo gl{georﬁbX/I%ep % MEDE 38y A?Dl
interface; HPLC-MS4iét é%liﬁéﬁ‘l%sm%é'#éﬁﬁ'éfﬁﬁm %@M%P@Fﬂ'ﬁt‘élﬁ*@ é@é&?ﬁﬁ'ﬁ‘éedé*ﬁe‘rﬂ%'étlons

with hepatocytes pewbadipngseitoiresbprBrRImNepsipees s sanie dUBNRIIGID & tatal yolisme of
1.5 ml with

transferred to a new FACS tube. 1pul of the platelentifying antibody and 1 pl of the activation
15 state-detecting antibody are made up to a volum@&Qgf pul with CellWash . This antibody
solution is then added to the platelet suspensmhicubated in the dark at 4°C for 20 minutes.

After staining, the mixture volume is increaseddolition of a further 400 pl of CellWash

The platelets are identified using a fluoresceath®cyanate-conjugated antibody directed against
human glycoprotein llb (CD41) (Immunotech Coultérance; Cat. No. 0649). With the aid of the
20  phycoerythrin-conjugated antibody directed agamghan glycoprotein P-selectin (Immunotech
Coulter, France; Cat. No. 1759), it is possiblel¢ébermine the activation state of the platelets. P-
selectin (CD62P) is localized in tleegranules of resting platelets. However, followingritro or

in vivo stimulation, it is translocalized to the exterplsma membrane.

Flow cytometry and data evaluatiothe samples are analysed in the FACSCdlibuflow

25 Cytometry System instrument from Becton Dickinsanmiunocytometry Systems, USA, and
evaluated and graphically represented with theohithe CellQuest software, Version 3.3 (Becton
Dickinson Immunocytometry Systems, USA). The degreelatelet activation is determined by
the percentage of CD62P-positive platelets (CDA4ditpe events). From each sample, 10 000

CDA41-positive events are counted.

30 The inhibitory effect of the substances to be tkdtecalculated via the reduction in platelet

activation, which relates to the activation by dgenist.



a modified Janus(g) jebgt(Beskin FlReEbihilesshaking. The incubations typically contain 1 million 30living
liver cells / ml, approx 1 1.tM substrate and 0.05 M potassium phosphate buffer (pH = 7.4). The final
acetonitrile concentration in the incubation is 1%. BHC Q9 1 019- Foreign Countries - 141 - Aliquots of
125 1.t1 are withdrawn from the incubations after 2, 1(5,]5’ , 30, 50, 70 and 90 min and transferred into
96-well filter plateg (9.45p].tdR{quitinHIBg MYSKORNIGRIRE I lRIS MBS araRRepolvinert). Each of

these contain 250 1.t1 of acetonitrile to stop the reaction. After the centrifugation, the filtrates are

lysed by MS/ i ] 300 in vi f ] f th
cubsiance degraconoy e by i B IR AL SR AR AU TR AP QL e TR RS e
weight [g liver /kg BEAGWFEHATY(HEATBRRMI PATTRYPE INEPIFERSIRALY fACRIP dotirieT1dayseT PkigBation
vqlume [MI])  The te)elts,ip im_t:aloulai\ea_itwitmtttakinguhnm@amany)thmﬁree:cﬁramﬁ.om{"ammmjuiated well
stirred 10modgl”) by,ihe iqllgwingaayatgy 1&5&&8&éN&Ah§FH{&d%b[M(&'ﬁgB|;ieﬁglﬂidﬂr/;smlg%%c,?Lﬁméiuh%éﬂﬂkg)l )

[ (QH [1/(hkg)] + [1/(hkg\£)/1) The spec_les-quecific extraé)ola_tlon factors used for the calculation are
summarized in th&'RABWIPRS tiSoFEN LRSS RINARS (RO GO MR- MIRRIEF Bidffyelume of ACD buffer (44.8

mM sodium citrate, 20.9 mM citric acid, 74.1 mM ghse and 4 mM potassium chloride) is added

to the PRP, and the mixture is centrifuged at 106f)g10 minutes. The platelet pellet is
resuspended in wash buffer and centrifuged at 1060040 minutes. For the perfusion study, a
10  mixture of 40% erythrocytes and 60% washed plag®0 000/ul) is prepared and suspended in
HEPES-tyrode buffer. Platelet aggregation undew ftmnditions is measured using the parallel-
plate flow chamber (B. Nieswandt et aEMBO J 2001, 20, 2120-2130; C. Weeterings,
Arterioscler Thromb. Vasc. BioR006,26, 670-675; JJ Sixmalhromb. Res1998,92, 43-46).
Glass slides are wetted with 100 pl of a solutibhumana-thrombin (dissolved in Tris buffer) at
15 4°C overnight ¢-thrombin in different concentrations, for examfl@ to 50 pg/ml) and finally

blocked using 2% BSA.

Reconstituted blood is passed over the thrombirtedeglass slides at a constant flow rate (for
example a shear rate of 300/second) for 5 minutdsolserved and recorded using a microscope
video system. The inhibitory effect of the substento be tested is determined morphometrically

20 via the reduction in platelet aggregate formatiditernatively, the inhibition of the platelet
activation can be determined by flow cytometry, éxample via p-selectin expression (CD62p)
(see Method 1.1).

1.h) Platelet aggregation and activation measuremeénsing the parallel-plate flow

chamber (anticoagulated blood, collagen)

25 Platelet activation under flow conditions is detigred using blood from healthy volunteers of
both genders, who had not received any thromboagtgegation-influencing medication for the
last ten days. The blood is taken up into monosef{tarstedt, Nimbrecht, Germany) which

contain, as anticoagulant, sodium citrate 3.8%a(1 @trate + 9 parts blood).

The measurement of platelet activation is carriatl wsing the parallel-plate flow chamber (B.
30 Nieswandt et al.EMBO J 2001,20, 2120-2130; C. WeeteringAyterioscler Thromb. Vasc. Biol

2006,26, 670-675; JJ Sixmd&hromb. Res1998,92, 43-46). Glass slides are wetted with 20 pl of

collagen suspension (collagen reagent: Horm, Nydyna¢ 4°C overnight (type | collagen in

different concentrations, e.g. 1 — 10 pg/slide) timally blocked using 2% BSA .
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To prevent fibrin clot formation, citrated wholeobd is admixed with Pefabloc FG (Pentapharm,
final concentration 3 mM) and, by addition of Ca&blution (final C&" concentration 5 mM),
passed over the collagen-coated glass slides ahstant flow rate (for example a shear rate of
1000/second) for 5 minutes and observed and redoundang a microscope video system. The
inhibitory effect of the substances to be testedki®rmined morphometrically via the reduction in
platelet aggregate formation. Alternatively, thenhibition of the platelet activation can be

determined by flow cytometry, for example via pestin expression (CD62p) (see Method 1.f).

1.i) Platelet aggregation and activation measuremermsing the parallel-plate flow

chamber (nonanticoagulated blood, collagen)

Platelet activation under flow conditions is detgrad using blood from healthy volunteers of
both genders, who had not received any thromboagtgegation-influencing medication for the
last ten days. The blood is taken up into neutrahowettes (Sarstedt, NUmbrecht, Germany)
which do not contain any anticoagulant, and immedijaadmixed with Pefabloc FG (Pentapharm,
final concentration 3 mM) to prevent fibrin clotrfoation. Test substances dissolved in DMSO are
added simultaneously with Pefablock FG and intredugvithout further incubation into the
parallel-plate flow chamber. The measurement diefga activation is conducted by morphometry

or flow cytometry in the collagen-coated parall&tp flow chamber, as described in Method 1.h).

2.) Ex vivo assay

2.a) Platelet aggregation (primates, guinea pigs)

Awake or anaesthetized guinea pigs or primates teated orally, intravenously or
intraperitoneally with test substances in suitdblenulations. As a control, other guinea pigs or
primates are treated in an identical manner wighcbrresponding vehicle. Depending on the mode
of application, blood is obtained from the deepip@sthetized animals by puncture of the heart or
of the aorta for different times. The blood is sBared into monovettes (Sarstedt, NUmbrecht,
Germany) which, as anticoagulant, contain sodiumate 3.8% (1 part citrate solution + 9 parts

blood). To obtain platelet-rich plasma, the citdatehole blood is centrifuged at 140g for 20 min.

Aggregation is triggered by addition of a thromba&eeptor agonist (TRAP6, SFLLRN, 50 pg/mi;
in each experiment, the concentration is determibedach animal species) in an aggregometer
and determined using the turbidimetry method adgogrtb Born (Born, G.V.R., Cross M.J., The
Aggregation of Blood Platelets; Physiol.1963,168 178-195) at 37°C.

To measure the aggregation, the maximum increagbeirlight transmission (amplitude of the

aggregation curve in %) is determined 5 minutesraftidition of the agonist. The inhibitory effect



21 Liverblood flons{d k) et éo?éf&@@o%aiésl'?’ 15 Fmax values which state the maximum possible
bioavailability - based on the hepatiC extraction - are calculated as follows: 20F. well-stirred [%] =
(1-(CLlItsd well-stirred [1/(hkg)] / Qll [1/(hkg)])) 100 6.)I;)f3}8r_mination of in vivo pharmacokinetics To
determine the in vivo pharmacokinetics, the test substances are dissolved in different formulation media

(€.9. plasma, ethagofy D MG &ithi@hfBXHrasOf EaapREOI ilizgfigicand AdmRINiEion in

intravenously or perorally to mice, rats d%%]esé rc])% monker}/s. Intravenous
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aggregation, based on the f the control dsuma

In addition to measurement of aggregation, thebitibin of platelet activation can be determined

by flow cytometry, for example via p-selectin exgsion (CD62p) (see Method 1.f).

2.b)  Platelet aggregation and activation measuremein the parallel-plate flow chamber

(primates)

Awake or anaesthetized primates are treated orallygavenously or intraperitoneally with test
substances in suitable formulations. As a contritbler animals are treated in an identical manner
with the corresponding vehicle. According to thedmaf administration, blood is obtained from
the animals by venipuncture for different timeseThood is transferred into monovettes (Sarstedt,
Numbrecht, Germany) which, as anticoagulant, cargatdium citrate 3.8% (1 part citrate solution
+ 9 parts blood). Alternatively, nonanticoagulatéddod can be taken with neutral monovettes
(Sarstedt). In both cases, the blood is admixetd Réfabloc FG (Pentapharm, final concentration

3 mM) to prevent fibrin clot formation.

Citrated whole blood is recalcified before the meament by adding CagCsolution (final C&"
concentration 5 mM). Nonanticoagulated blood isodticed directly into the parallel-plate flow
chamber for analysis. The measurement of platelétadion is conducted by morphometry or

flow cytometry in the collagen-coated parallel-plibw chamber, as described in Method 1.h).

3.) I n vivo assays

3.a) Thrombosis model

The inventive compounds can be studied in thronsbesidels in suitable animal species in which
thrombin-induced platelet aggregation is mediatedive PAR-1 receptor. Suitable animal species
are guinea pigs and, in particular, primates (cindahl, A.K., Scarborough, R.M., Naughton,
M.A., Harker, L.A., Hanson, S.RThromb Haemost993,69, 1196; Cook JJ, Sitko GR, Bednar B,
Condra C, Mellott MJ, Feng D-M, Nutt RF, Shager I2quld RJ, Connolly TMCirculation
1995,91, 2961-2971; Kogushi M, Kobayashi H, Matsuoka Tz S, Kawahara T, Kajiwara A,
Hishinuma I, Circulation 2003, 108 Suppll7, 1V-280; Derian CK, Damiano BP, Addo MF,
Darrow AL, D'Andrea MR, Nedelman M, Zhang H-C, Manpff BE, Andrade-Gordon RJ.
Pharmacol. Exp. The003,304, 855-861). Alternatively, it is possible to usdrmga pigs which
have been pretreated with inhibitors of PAR-3 an@®AR-4 (Leger AJ et alCirculation 2006,
113 1244-1254), or transgenic PAR-3- and/or PAR-4dkaown guinea pigs.



25administration ig@g%gtg%ﬁth%gé@&g.ﬁr%gas an infusion. The doses administered are in the range
from 0.1 to 5 mg/kg. Blood samples are taken by means of a catheter or as sacrifice plasma BHC 09 1
019- Foreign Countries - 142 - at different times over a %J/'i(_)d of up to 26 h. In addition, some organ,
tissue and urine samples are also obtained. The substances are determined quantitatively in the test
samples by meang gf califsation supRERVRIN RS CalRRIRAGH iRrbe A isuREIRAtHE FHGIAS:Present
in the samples are removed by PreC|Pltat|on with acetonitrile or methanol. Subsequently, the samples are
5 separated by means of BB YN ESB00 HTLC system (Cohesive Technologies, Franklin, MA, USA) or
Agilent 1200 (Boblingen, Germany) using reverse-phase columns. The HPLC system is coupled via a
turbo ion spray intEMfadeeaR ABTRDNGDFADNG tRHETuRdRRHNIP a3 e 28RS dfe PG eimal
Biosystems, Darngieriés GRiimblaygniiiae qpletied plasjuia«opigeiimaiiocurgainstdisscadsdeialihatedidistig a
validated kinegcs SN@AH%ﬁiﬁ%mgﬁéﬁﬂ-eﬁéég 9%6} Q- &Ry %Qg (YIS '}g’o‘ﬂﬁﬁa@i"\@%&@ﬂﬁ'ﬁ?'es of

pharmaceutical compositions e inventive substances can be converted in pharmaceutical preparations

as follows: Tablete¢8tipodRYRN8F0D KR ¥R'the CHMBLIIEIGHRYBRS L8 FHRG' bf 1At Derian
(monohydrate), S5CHmgPamiaaiz8Riadin MFnigprodbpolyyidiApyrealiden e N 5Y itnaHBA Skgriaenihany)
and 2 mg of magngsiupdiRIaIFad P PICPHSIORL AL O iRIEDS 85 B SBEsRAUR AHEUREILIgNZ MM

Production: The mixture of the compound of Example l1, lactose and starch is granulated with a 5%

solution 10 (m/m)'GIHEBRY (Wt 1#hEArarR B SRR AR Mhet? HizddRIAHAIR M REYh EGLm
stearate for 30ninChhis ANGLZE0S106A%¢3setamaticepverisionabiEablet pgess{ssesabivvk feweabéen

format). pretreated with inhibitors of PAR-3 and/or PAR-4@er AJ et al.Circulation 2006,113 1244-
1254), or transgenic PAR-3- and/or PAR-4-knockdguimea pigs.

3.b.1) _Thrombin-antithrombin complexes

Thrombin-antithrombin complexes (referred to heaéter as “TAT”) are a measure of the
15 thrombin formed endogenously by coagulation aciivatTATs are determined via an ELISA
assay (Enzygnost TAT micro, Dade-Behring). Plasmaobtained from citrated blood by
centrifugation. 50ul of TAT sample buffer are added to %0 of plasma, shaken briefly and
incubated at room temperature for 15 min. The saspte filtered with suction, and the well is
washed 3 times with wash buffer (3Q0well). Between the wash steps, the plate is tepjoe
20 remove any residual wash buffer. Conjugate solui®@0 pl) is added and the mixture is
incubated at room temperature for 15 min. The sampte filtered with suction, and the well is
washed 3 times with wash buffer (3QBwell). The chromogenic substrate (1QBwell) is then
added, the mixture is incubated in the dark at raemperature for 30 min, stop solution (100

pl/well) is added, and the development of colou@ nm is measured (Safire plate reader).

25 3.b.2) _Parameters of organ dysfunction

Various parameters are determined, which allow kwmiens to be drawn with respect to the
functional restriction of various internal organwing to the administration of LPS, and the
therapeutic effect of test substances can be aske€#trated blood or, if appropriate, lithium
heparin blood, is centrifuged, and the plasma elus determine the parameters. Typically, the
30 following parameters are determined: creatinineaymspartate aminotransferase (AST), alanine
aminotransferase (ALT), total bilirubin, lactatehgidrogenase (LDH), total protein, total albumin
and fibrinogen. The values give information regagdikidney function, liver function,

cardiovascular function and vascular function.



Oral suspension: mg@j;,:orepngpomigg the compound of Example 1, 1000 mg of ethanol (96%),
400 mg of Rhodigel (xanthan 15 gum) (from FMC, USA) and 99 g of water. A single dose of 100 mg of

the inventive compound corresponds to 10 ml of oral syfgse_nsion. Production: The Rhodigel is
suspended in ethanol, and the compound of Example 17iS"added to the suspension. The water is added
while stirring. Thegmpgiurgdssiiesd demarprsda h until the Rhodigel has 20finished swelling. BHC 09 1
019- Foreign Countries -144- Intravenously administrable solution: Composition: 1 mg of the compound
of Example 1, 15 g,0of thylene . . ljecti SPr ion. The
compound of Exa%%eeglalé(s&d%so véﬁhé)?grlgi%p?/ \E/Hv%%%%?y%{%é[{g%s:&] :_:é/)(itg?llégl?o(é)‘lj‘(ﬁ;/%setiFftla rr?ggﬁr?qkhqeg g/vg?e}bel'he
solution is sterile-f&PE3E(HbIRTIGMBMAIRT O19Da%RF: é?(d%@ﬁ%'@é‘%‘%ﬁﬂ& bttt RHitERU s crosis
heat-sterilized infustoor biptikes: Mberdatie tlaseclasatwi irdrdinsion sieppe R BAd orithpedniaps syBidi 09 1

019- Foreign gou%@gél}éﬁ fopglqgrb%,%ogéqmpound of the formula

3.c)  Antitumour activity

The inventive compounds can be tested in modelsaater, for example in the human breast
cancer model in immunodeficient mice (cf.: S. EXRam et. al. Nature Medicing 1988,4, 909-
914).

10 3.d) Antiangiogenetic activity

The inventive compounds can be teste¢hiritro andin vivo models of angiogenesis (cf.: Caunt
et al.,Journal of Thrombosis and Haemosta$i803,10, 2097-2102; Haralabopoulos et &im J
Physiol 1997, C239-C245; Tsopanoglou et daBC, 1999,274, 23969-23976; Zania et alRPET,
2006, 318, 246-254).

15 3.e) Blood pressure- and pulse-modulating activity

The inventive compounds can be testethinivo models for their action on arterial blood pressure
and heart rate. To this end, rats (for example &lisire provided with implantable radiotelemetry
units, and an electronic data acquisition and g®ystem (Data Sciences, MN, USA) consisting
of a chronically implantable transducer/transmitteit in combination with a liquid-filled catheter
20 is employed. The transmitter is implanted into peitoneal cavity, and the sensor catheter is
positioned in the descending aorta. The inventimmmounds can be administered (for example
orally or intravenously). Prior to the treatmeihte tmean arterial blood pressure and the heart rate
of the untreated and treated animals are measanredit is ensured that they are in the range of
about 131-142 mmHg and 279-321 beats/minute. PARtVating peptide (SFLLRN; for example
25 doses between 0.1 and 5 mg/kg) is administeredvietrously. Blood pressure and heart rate are
measured at different time intervals and periodd wind without PAR-1-activating peptide and
with and without an inventive compound (cf.: Cic@lat al.,The FASEB Journal001,15, 1433-
5; Stasch JP et aBritish Journal of Pharmacolog9002,135 344-355).

3.1) Thrombosis model

30 A furtherin vivothrombosis assay which is suitable for determinhegefficacy of the compounds

of the present invention is described in TuckerMEhrzec UM, White TC, Hurst S, Rugonyi S,



in which 5Rlis triﬂ%W@WEWEJFJO?QIHH@&W%E 2,2-difluoroethyl, 2,2,2-trifluoroethyl, difluoromethoxy,
trifluoromethoxy or ethyl, R2is 2-hydroxyeth-1-yl, 2-methoxyeth-1-yl, 2-ethoxyeth-1-yl, cyclopropyl or 1-
methoxycycloprop-1-yl, is a group of the formula 10 rThp@Q --N--N\ _2% S=0 or where is the
point of attachment to the carbonyl group, or one of its salts, its solvates or the solvates of its salts. 2.
Compound accorgjigiay i LA0a1astesigae I thainksR ISR BHRERTIL AL Haf SrAH MRS HNY nd

trifluoromethoxy or eth)él, . _ , N
thrombus-associated thrombin generation by inlubibf factor XI.Blood 2009,113 936-944.

4) Determination of the solubility

Preparation of the starting solution (original $win):

5 At least 1.5 mg of the test substance are weiglcccurately into a wide-mouth 10 mm screw
V-vial (from Glastechnik Grafenroda GmbH, Art. Ne&004-WM-H/V15u) with fitting screw cap
and septum, DMSO is added to a concentration ofmg0ml and the vial is vortexed for 30

minutes.

Preparation of the calibration solutions:

10 The pipetting steps necessary are effected in 1.26rdeep well plates (DWP) with the aid of a

liquid-handling robot. The solvent used is a migtof acetonitrile/water 8:2.

Preparation of the starting solution of calibrati@olutions (stock solution33 pl of the solvent
mixture are added to 10 pl of the original solut{oancentration = 600 pg/ml), and the mixture is
homogenized. 1:100 dilutions in separate DWPs eepgved from each test substance, and these

15 are homogenized in turn.

Calibration solution 5 (600 ng/mIR70 ul of the solvent mixture are added to 30 pthef stock

solution, and the mixture is homogenized.

Calibration solution 4 (60 ng/ml)270 ul of the solvent mixture are added to 30 plthaf

calibration solution 5, and the mixture is homogedi

20 Calibration solution 3 (12 ng/ml)400 pl of the solvent mixture are added to 100 futhe

calibration solution 4, and the mixture is homogedi

Calibration solution 2 (1.2 ng/ml)270 ul of the solvent mixture are added to 30 pithef

calibration solution 3, and the mixture is homogedi

Calibration solution 1 (0.6 ng/ml)150 pl of the solvent mixture are added to 150 futhe

25 calibration solution 2, and the mixture is homogedi

Preparation of the sample solutions:

The pipetting steps necessary are effected in 1.8@well DWPs with the aid of a liquid-
handling robot. 1000 pl of PBS buffer pH 6.5 areletito 10.1 pl of the stock solution. (PBS



R2is 2-methoxyetRl-yhoCy iR ap¥ A dsthgioxycycloprop-1-yl, is a group of the formula rTh\ 00 --NS=0
or--N\__ /%' BHC 09 1 019- Foreign Countries - 146 - where is the point of attachment to the

carbonyl group, or one of its salts, its solvates or the S9|f/f&?s of its salts. 3. Compound according to
Claim 1 or 2, characterized in that 512.1is trifluoromethoxy. R2is 2-methoxyeth-1-y1 or cyclopropyl, PPis

a group of the formura IG5 ™ BN F8Q A sBHRM chioride, 39.5dfgodium dihydrogenphosphate and 83.35 g of

1 N aqueous sodium hydroxide solution are weighgdrdgo a 1 litre standard flask and made up

to the mark with water, and the mixture is stirfed about 1 hour. 500 ml of this solution are
introduced into a 5 litre measuring flask and mageo the mark with water. The pH is adjusted to

5 6.5 using 1 N agueous sodium hydroxide solution.)
Procedure:

The pipetting steps necessary are effected in 1.®@well DWPs with the aid of a liquid-
handling robot. The sample solutions prepared ismritenner are shaken at 1400 rpm and at 20°C
using a variable temperature shaker for 24 ho@8..d are removed from each of these solutions

10 and transferred into Beckman Polyallomer centrifigiges. These solutions are centrifuged at
about 223 000 x g for 1 hour. From each sampletisolu100 pl of the supernatant are removed
and diluted 1:10 and 1:1000 with PBS buffer 6.5.

Analysis:

The samples are analysed by means of HPLC/MS-MB8.t&$t compound is quantified by means
15 of a five-point calibration curve. The solubility @xpressed in mgl/l. Analysisusae:

1) blank (solvent mixture); 2) calibration solutiOr6 ng/ml; 3) calibration solution 1.2 ng/ml; 4)

calibration solution 12 ng/ml; 5) calibration satut 60 ng/ml; 6) calibration solution 600 ng/ml;

7) blank (solvent mixture); 8) sample solution D@N9) sample solution 1:10.

HPLC/MS-MS method:

20 HPLC: Agilent 1100, quat. pump (G1311A), autosamf@&C HTS PAL, degasser (G1322A) and
column thermostat (G1316A); column: Oasis HLB 20 mr.1 mm, 25 y; temperature: 40°C;
eluent A: water + 0.5 ml of formic acid/l; eluent &etonitrile + 0.5 ml of formic acid/l; flow rate
2.5 ml/min; stop time 1.5 min; gradient: 0 min 9%%5% B; ramp: 0-0.5 min 5% A, 95% B; 0.5-
0.84 min 5% A, 95% B; ramp: 0.84-0.85 min 95% A, B%0.85-1.5 min 95% A, 5% B.

25 MS/MS: WATERS Quattro Micro Tandem MS/MS; Z-SprayPlAinterface; HPLC-MS inlet

splitter 1:20; measurement in the ESI mode.

5) In vitro clearance determinations with hepatocytes

Incubations with fresh primary hepatocytes areiedrout at 37°C in a total volume of 1.5 ml with
a modified Janufsrobot (Perkin Elmer) while shaking. The incubasidypically contain 1 million
30 living liver cells / ml, approx 1 pM substrate ab®5 M potassium phosphate buffer (pH = 7.4).

The final acetonitrile concentration in the incubatis< 1%.



where 10is the pogﬁ@fogtiaﬂgp@&%%tggmggnyl group, or one of its salts, its solvates or the solvates of
its salts. 4. Compound according to any of Claims 1 to 3, characterized in that the phenyl substituent and

the 1,2,4-oxadiazol-5-y1 substituent which are bonded t£ Hh_e piperidine ring are in cis positions to one
0

another. 155.Process for preparing a compound of the' 4rmula (I) or one of its salts, its solvates or the

solvates of its saltgRGeRIdHNBE0 FIMin FARFAFIRNIARM IRUBAIHMNER LABPRIIRE Fothe IR stAmIR yHaich

BHC 09 1 019- Foreign Countries - 147 - is reacted with a compaound of the formula_in which R3 is as
defined in Claim 1" ESEisMAIogale hriteraBlf Bioffite &Mt B9 oPHYRRBYGH BY A5nitPAPR-Koxy,

MultiScreen Solvinert). Each of these contain 25@fpacetonitrile to stop the reaction. After the
centrifugation, the filtrates are analysed by MS/@®ically API 3000).

5 The in vitro clearances are calculated from thé-lhads of the substance degradation, using the

following equation:

CL'\ntrinsic [ml/(min-kg)] = (0.693 / in vitro t1/2 [min]) - igter weight [g liver /kg bodyweight]) -
(cell count [1.1-1078] / liver weight [g]) / (cedbunt [1-1076] / incubation volume [ml])

The Clyiog is calculated without taking into account the fieestion (“nonrestricted well stirred

10  model“) by the following equation:

ClLoiooa Well-stirred [I/(h-kg)] = (Q [/(h-kg)]- CLininsic [/(h-kg)]) / (Qu[l/(h-kg)] + CLintrinsic
[1/(h-ka)l)

The species-specific extrapolation factors usedHercalculation are summarized in the following
table:

male /female Mouse m Mouse f Rat m/f Dog m/f Cyno f Man m/f

Cell number / g

liver [10° cells] 110 110 110 110 110 110
Liver [g] /

kg bodyweight 50 43 32 39 30 21
iver blood 5.4 5.4 4.2 2.1 25 13

flow [l/(h-kg)]

15

Fmax values which state the maximum possible bitehiéty — based on the hepatic extraction —
are calculated as follows:

20  Foawell-stirred [%] = (1-(Clyooq Well-stirred [I/(h-kg)} Qu[l/(h-kg)])) - 100

6.) Determination ofin vivo pharmacokinetics

To determine thein vivo pharmacokinetics, the test substances are digbalvedifferent

formulation media (e.g. plasma, ethanol, DMSO, P&J;4tc.) or mixtures of these solubilizers,

and administed intravenously or perorally to migats, dogs or monkeys. Intravenous
25 administration is effected either as a bole or msndusion. The doses administered are in the

range from 0.1 to 5 mg/kg. Blood samples are tdkemeans of a catheter or as sacrifice plasma



or [B] a compoung,qf Hbelfai@u&@rgani%lﬁ?ﬁ@ in the first stage with 4-n trophenyl chloroformate and in
the second stage with-a compound of the formula R3-H (IV) 10in which R3 is as defined in Claim 1. or [C]
a compound of the formula  15in which R" and R3 are ii\fh as defined in Claim 1, is reacted with a
compound of the formula BHC 09 1 019- Foreign Countries

at different times over a period of up to 26 hatidition, some organ, tissue and urine samples are

also obtained. The substances are determined tptamiy in the test samples by means of
calibration samples which are established in théiquéar matrix. Proteins present in the samples
are removed by precipitation with acetonitrile orethanol. Subsequently, the samples are
5 separated by means of HPLC on a 2300 HTLC systeohd€ive Technologies, Franklin, MA,
USA) or Agilent 1200 (Bdblingen, Germany) using eese-phase columns. The HPLC system is
coupled via a turbo ion spray interface to an ARO® or 4000 triple quadropole mass
spectrometer (Applied Biosystems, Darmstadt, Geynaiiihe plot of plasma concentration

against time is evaluated using a validated kisegi@aluation program.



in which R2 is as %‘?f@@éjirbgali—'&éiqﬁ’b%mi@scompou”d of the formula in which 121 and R2 are each
as defined in Claim 1, IS reacCted with 0.8 to 1.1 equivalents of meta-chloroperbenzoic acid to give
a compound of 10the formula in which 121 and R2 a_r%4%qch as defined in Claim 1, BHC 09 1 019-
Foreign Countries - 149 -

C) Working examples of pharmaceutical compositions

The inventive substances can be converted in pltautiaal preparations as follows:

Tablet:

Composition:

5 100 mg of the compound of Example 1, 50 mg of lsettmonohydrate), 50 mg of maize starch,
10 mg of polyvinylpyrrolidone (PVP 25) (from BASBermany) and 2 mg of magnesium stearate.

Tablet weight 212 mg. Diameter 8 mm, radius of atuve 12 mm.
Production:

The mixture of the compound of Example 1, lactose starch is granulated with a 5% solution
10 (m/m) of the PVP in water. The granules are dried taen mixed with the magnesium stearate for

5 min. This mixture is compressed in a conventidablet press (see above for tablet format).

Oral suspension:

Composition:

1000 mg of the compound of Example 1, 1000 mg lérmdl (96%), 400 mg of Rhodigel (xanthan
15 gum) (from FMC, USA) and 99 g of water.

A single dose of 100 mg of the inventive compouadesponds to 10 ml of oral suspension.
Production:

The Rhodigel is suspended in ethanol, and the carmgpof Example 1 is added to the suspension.
The water is added while stirring. The mixture tisrad for approx. 6 h until the Rhodigel has

20 finished swelling.



or [E] a compoundsptths fymula da)isrgagied with 2.0 to 3.0 equivalents of metachloroperbenzoic acid
to give a compound of the formula ~5in which 121 and R2 are each as defined in Claim 1. 6. Compound
according to any of Claims 1 to 4 for treatment and/or p_r&ghylaxis of diseases. 7. Use of a compound
according to any of Claims 1 to 4 for producing a medicament for 10treatment and/or prophylaxis of
diseases. 8. Use qf:3,¢opavadnarcaidingtpasy of Claims 1 to 4 for producing a medicament for
treatment and/or prophylaxis of cardiovascular disorders, thromboembolic disorders and/or tumour

disorders. 9. Use ef ﬁ]ggg.’ﬂgﬁzund according to any of Claims 1 to 4 for preventing blood coagulation in
15vitro. 10. Medicaomen c':om'prising a compound according to any of Claims 1 to 4 in combination with an

inert nontoxic pharmaceutically acceptahle excipient. 11. Medi ent comprisin ompound according
t0.any of rairhs 1 H ] L EOR SR el JekOe TR D GRS T RS Eab i
injections.

5 Production:

The compound of Example 1 is dissolved togetheh wilyethylene glycol 400 by stirring in the
water. The solution is sterile-filtered (pore diaere0.22 um) and dispensed under aseptic
conditions into heat-sterilized infusion bottleieTlatter are closed with infusion stoppers and

crimped caps.



- 150 - 13.Methodggbtbg,altr@fg]t%pgéwcpggmg@xis of thromboembolic disorders in humans and animals
using an anticoagulatory amount of at least one compound according to any of Claims 1 to 4, of a
medicament according to any of Claims 10 to 12 or of glmoe_dicament obtained according to Claim 7 or 8.
514.Method for preventing blood coagulation in vitro, characterized in that an anticoagulatory amount of a
compound accordig R any of Claims 1 to 4 is added.

1. Compound of the formula
Rl

O/N\
2
~ >\ R

N

N (0,
O)\Rs
in which
5 R is trifluoromethyl, 1,1-difluoroethyl, 2,2-diflwoethyl, 2,2,2-trifluoroethyl,

difluoromethoxy, trifluoromethoxy or ethyl,

R? is 2-hydroxyeth-1-yl, 2-methoxyeth-1-yl, 2-ethetiy-1-yl, cyclopropyl or 1-
methoxycycloprop-1-yl,

R? is a group of the formula
/~—\ ,°
*—N S=—0 or *—N S
/Yo
10
where
* is the point of attachment to the carbonyl group
or one of its salts, its solvates or the solvatdssalts.
2. Compound according to Claim 1, characterized i tha
15 R is trifluoromethyl, 2,2,2-trifluoroethyl, triflu@mmethoxy or ethyl,

R is 2-methoxyeth-1-yl, cyclopropyl or 1-methoxytymrop-1-yl,

R is a group of the formula

*—N S=—0O or *»=—N S
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- 146 -

where
* is the point of attachment to the carbonyl group
or one of its salts, its solvates or the solvatdssalts.
3. Compound according to Claim 1 or 2, characteripetthat
5 R is trifluoromethoxy.

R? is 2-methoxyeth-1-yl or cyclopropyl,

R is a group of the formula
/ \ /~\ 0
*—N S=—0O or *=—N s\\
__/ \__/ ~o
where
10 * is the point of attachment to the carbonyl group

or one of its salts, its solvates or the solvafetsaalts.

4. Compound according to any of Claims 1 to 3, charad in that the phenyl substituent
and the 1,2,4-oxadiazol-5-yl substituent which laeaded to the piperidine ring are in cis

positions to one another.

15 5. Process for preparing a compound of the formular(lpne of its salts, its solvates or the
solvates of its salts according to Claim 1, chandoed in that

[A] a compound of the formula

Ir=

in which

20 R! and R are each as defined in Claim 1
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is reacted with a compound of the formula

O

3)J\x1 (Il

R
in which
R®is as defined in Claim 1, and
5 X! is halogen, preferably bromine or chlorine, orfoyy! or 4-nitrophenoxy,
or

[B] a compound of the formula (ll) is reacted inetlirst stage with 4-nitrophenyl

chloroformate and in the second stage with a comg@di the formula
RE—H (V)
10 in which
R®is as defined in Claim 1.

or

[C] a compound of the formula

OH

\ (v)

P

o R

15 in which
R! and R are each as defined in Claim 1,

is reacted with a compound of the formula
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HO_
I
2 (V)
H,N R
in which
R?is as defined in Claim 1,
or
5 [D] a compound of the formula
1
R o—N
~ \>\R2
N
N
o)\N/\ (1a)
s
in which

R! and R are each as defined in Claim 1,

is reacted with 0.8 to 1.1 equivalentsnoétachloroperbenzoic acid to give a compound of

10 the formula
Rl

o1

~ >\R2
N

N
O)\N/\ (Ib)
S
K/ \\O
in which

R! and R are each as defined in Claim 1,



10

15

20

BHC 09 1 019- Foreign Countries

10.

11.

12.

- 149 -

or

[E] a compound of the formula (la) is reacted Wl to 3.0 equivalents aheta

chloroperbenzoic acid to give a compound of thenfda

O/N
~ \>\R2
N
N
O)\N
K/Sjo "

\
(@]

in which

R! and R are each as defined in Claim 1.

Compound according to any of Claims 1 to 4 forttresnt and/or prophylaxis of diseases.

Use of a compound according to any of Claims 1 tordproducing a medicament for

treatment and/or prophylaxis of diseases

Use of a compound according to any of Claims 1 tordproducing a medicament for
treatment and/or prophylaxis of cardiovascular iiscs, thromboembolic disorders and/or

tumour disorders.

Use of a compound according to any of Claims 1 tor4reventing blood coagulatian

vitro.

Medicament comprising a compound according to an¢laims 1 to 4 in combination

with an inert nontoxic pharmaceutically acceptaieipient.

Medicament comprising a compound according to an¢laims 1 to 4 in combination

with a further active ingredient.

Medicament according to Claim 10 or 11 for treatmemnd/or prophylaxis of

cardiovascular disorders, thromboembolic disordedior tumour disorders.
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13.

14.

-150 -

Method for treatment and/or prophylaxis of thromibelic disorders in humans and
animals using an anticoagulatory amount of at least compound according to any of
Claims 1 to 4, of a medicament according to anZlaims 10 to 12 or of a medicament

obtained according to Claim 7 or 8.

Method for preventing blood coagulationvitro, characterized in that an anticoagulatory

amount of a compound according to any of Claims 4 is added.



