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 Eg@g&%%&gﬁt&gslistriﬂuoromethyl,1,l-difluoroethyl,2,2-dif|uoroethyl,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 96 [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, pyridine. ligxane, AL RAIMSIAASRATEIG: R IPTBALRRRIL SNEREM RSB Sarids. Bases

are, for example, triethylamine, diisoproP lethylamine or N-methylmorpholine, preference being given to
triethylamine or cHISSBILBSTBERS RS- CHER StsingBh By e PR R e s LRl AT i
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-dimethylaminoisoprgpy J:\setfleareslimids uoshieride dERGL MY ElhsIcaradindRN -
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§ 15l 1ine SHRHPARAYMY I FSHIAAOtE trATH BBFE3915F 9) Yisepropylethylamine 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 stag?ga_ccording 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~
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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 mixtiires, therggf, d%?‘éf&ﬁ%th@éng 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 proce éses 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 thegintias|RE %Dt dudrRr iR S BUNHIS asait of oﬂél‘éﬁrBﬁQ 18tAndidpdA eotARh as

defined above and R4is methyl or ethyl, 5with a base. The reaction is genera e%/%‘aetffected in inert solvents,

in the presence o2 $48e 'nwéqéré{bwq r‘fae?‘?e%Bé(;am%e PSRV S VBN LB &P BY S P Ehe
solvents at standaulfpressuianagert sulothetlarel|sidhe ariebfer digidivgthoonimored suicavascriatlistene

chloride, trichlororRgthafisequence, there is coagulation in smalbelesof various organs with hypoxia and

5 subsequent organ dysfunction. A secondary effetitdsconsumption of coagulation factors (for
example factor X, prothrombin, fibrinogen) and plats, which reduces the coagulability of the

blood and may result in heavy bleeding.

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;



tetrachlorometharg_@(;ga_-ggjl%p(ggﬂ%nﬁggghols such as methanol or ethanol, ethers such as 10
diethyl ether, methyl tert-butyl ether, 1,2-dimethoxyethane, dioxane or tetrahydrofuran, or other solvents
such as dimethylformamide, dimethylacetamide, aceto[]'%ilfa 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 a mixturg;gf tetiahydiafEAR FOSS WAL BASE:ARalRY SHRAUEN alialiagisial Pyairxides svich as
sodium, lithium or potassium hydroxide, or 15 alkali metal carbonates such as caesium carbonate,
sodium or potassitif'E5iBhate, or alkoxides such as potassium or sodium tert-butoxide, preference
being given to lithium hydroxide or potassium tert-butoxide. The compounds of the formula (XII) are
known or can be RSP HETREARPEBHD IR BMMHE FBHAGR A4 iith compounds of the formula
(1I1). 20The reaction is effected as described for method [A]. In an alternative method, the compounds of
the formula (XI11) celivlgstgrpepatrsdrayystersotrindohiidlintob, flee it ¢keriiapilthe first stage with
4-nitrophenyl chloroformate and in the second stage with compounds of the formula (V). The reaction is
effected as describedniofemiahoeifB].h&ld@Iat &0 iHorkigrp&oliumiesie/28in, deequararatioameiithe

compounds of the formla(1ycap s lbsHatRd Ry dhg syhthesis scheme below. Scheme:  R3jINOI

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;



I0 S The inventigﬁgqjygqﬂgdggpg%ﬁ appfoseseeable, valuable spectrum of pharmacological and
pharmacokinetic activity. They are selective antagonists of the PAR-1 receptor acting in particular as
platelet aggregation inhibitors, as inhibitors of endotheljazlsc_ell activation, as inhibitors of smooth muscle
cell proliferation and as inhibitors of tumour growth. For Some of the diseases 10 mentioned, for example

cardiovascular disgasesitibRighifrekeenhalie AslorSTRRBBAL RSRMRRIER S Bakd-aniagonism with

simultaneously simple management of medication is of great significance. The PAR-1 antagonists of the
present invention %ng%i{ﬁ% -A%s%ﬂ%.%qgo aétg ilgng I ||administration, i.e. an action which lasts at
least 16 hours  AcCOF mgﬁ], th'ey are s’uitzrsl i(eFPg]r use'pgé%medicaments for treatment and/or prophylaxis
of diseases 15 in man and anjmals, The present invention further provides far the use of the inventive
compounds for reMFATAAAHEF braEH (% BPURLSr S AP b e BRLB PR GHE b A el or
thromboembolic coYAsieaBoNSBAThrenERFINbBREdigln dP IRGh cOMEEKt oftiebmkate nXIRTEATIDN
include in parsiculangisorgers ARzsyueasigqripspainens skenvatan myacartielsisfarctian 65,1 Eviagad
non-ST-segment EWP}H(? mrpqoggfgj/%%infarction (non-S IEMI), stable angina pectoris, unstable angina
pectoris, reocclusions and restenoses after coronary interventions such as angioplasty, stent
implantations or aortocoronary hypass, E)Eri%heral arterial occlusion diseases, pulmonary embolisms,

n

deep venous BHéir@gtl%_n%rIeeqbr{eE Péga_ érzpl_bitors, forxample enoxaparin-sodium; AVE5026,
SSR128428, SSR128429 and BIBT-986 (Tanogitran);

lipoprotein-associated phospholipase A2 ("LpPLA2Ydulators;

10 diuretics, for example chlorthalidone, ethacrynitida 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;



thromboses and rgpal M&Td%‘-’%‘?&éﬁ%&ﬁﬂﬂ@@ry ischaemic attacks and also thrombotic and
thromboembolic stroke The substances are therefore also suitable for prevention and treatment of
cardiogenic thrombo- embolisms, for example brain isc_hé'age_mias, stroke and systemic thromboembolisms
and ischaemias, 5 in patients with acute, intermittent or persistent cardiac arrhythmias, for example atrial

fibrillation, and thqsguiAergoing:RasHoVaIH o ARdiAkedn Ralisatssiibheas: ValummisotdpISogravith
intravasal objects, for exathEI)e artificial heart valves, catheters, intraaortic balloon counterpulsation and

pacemaker probelCOPIHPEEHHBbL Y BEATESAYRY LPRAREncountered in connection with
microangiopathic 10haemolytic anaemias, extracorporeal circulation, for example haemodialysis,
haemofiltration, véHifichiaPiBsist fAetICER BtV EATRGIHEAMS 487 also heart valve prostheses Moreover,
the inventive compounds are also used for influencing wound healing, for the prophylaxis and/or
treatment of atherbsiqiisithorauhar@isoratboherdonfaiiAcnescarerdersiinatoas arrawiabie didbeters of

the locomotive sysie MR R thdisRAGEicRTe Askailnian ichoniiies de BS L Hid leapR atoy
disorders, for example gstama, GOED Iigmmatony Aulmpnany disorders glomerionephriis. and
inflammatory intes mglp&isorders, Ad a%/c? | |ona_ﬂy als0 Tor the prophylaxis’ andfor rgat_men OF RIZhimer's
disease, autoimm@PRAAISEIAIY3STFEHHT HidiEeRie HAGRY cEIBRMR AR IR reeiersipieifsv&itRi@mple
compounds can bgyterdrirbHNiRItiIFRdHBOUEGHOWEBcanditAat tmRitaafd2 Qratetiastastsyri®r blood
microangiopathies, age-related macular degeneration, diabetic retinopathy, diabetic nephropathy and
-l 5 eom R e ticaE S B e
complication$Ofor e plasien GesiHRd M BHINoNsPRES oty th IWaadntsY itf bReicataiaisd diftlergoing
major surgical intefigeasi®Bgnarcehe MaDY) radiotaeiappelmieshuegtivecompaLnds areaddi@matyosuitable
o et of CARIn CHESIRAC 08 23R AR IR Besscance  henplo Rl
carcinomas, lung cancer, colorectal cancer, cancer of the colon and melanomas), lymphomas (for
example non-HodB¥dHPERIAIFRE N R nRRRSEIIG Ry SRR N BRSS! SXPEHIRAS O IRbtIRERENRES, brain
cancer (for_ example g&ama‘m)qp@\ermimamsﬁanlmx@tn@&ed@sﬁﬂykimqmmrcﬁtmdm@d@m;@armk)l,, for
choriocarcingmasekengl cansh, CANEsLOT e PARIEAR IVIRIE SRPSSLMERIBARIGSK 68RSSEnous

endometrial cancer, cervical cancer, 30 bladder cancer, stomach cancer and multiple myeloma BHC 09 1
019- Foreign Counﬁ@g?flltratlon or Intermittent haemodialysis. Lowse dopamine for renal protection;

anticoagulants, for example for thrombosis propkiglaor for renal replacement therapies, for
example unfractionated heparins, low molecular eigeparins, heparinoids, hirudin, bivalirudin
or argatroban; bicarbonate therapy; stress ulogphyaxis, for example H2 receptor inhibitors,

20 antacids.

Medicaments for proliferative disorders: uracil,lamethine, cyclophosphamide, ifosfamide,
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



- 25 - Induction of&_'n@igggr@ﬁ§i_s1:i§fg}b§pd&5ﬁ¥pegt for other disorders; these include disorders of the
rheumatic type (for example rheumatoid arthritis), pulmonary disorders (for example pulmonary fibrosis,
pulmonary hypertension, in particular pulmonary arterial hypertension, disorders characterized by
pulmonary occlusion), arteriosclerosis, plaque rupture, diabetic retinopathy and 5wet macular
degeneration. In aadigfihgdRYRAIME GONBRANESAERUIBRIE fR)Y S ALRSRObSS RIS RERTRAOT
septicaemia) is a common disorder with high mortality. Initial symptoms of sepsis are typically unspecific
(for example fever PRSI state of health); however, during further progression there may be a
general activation of the coagulation system ("disseminated intravascular coagulation" or 10
"consumption coaﬁ@‘?dﬁé%ﬁ?t'frﬁé"r@tt‘P@d%fﬁéF’éﬂ’@ﬁé%etm@f?‘(ﬁﬂﬁ”ﬂ@?cfr‘?ﬁa‘t'%ﬁoﬂforfrﬁwﬁ?ﬁ?ﬁﬁi in
various organs anghsectndanatitee dingdaariplmati randesadvian phesei)ayhioe srdathakalkehmage with

increased per@eagilg}{t%tdjag|Xgﬁ§g|ﬁ0%gp?g$g§j]ggn%gg[gngagrmgégins into the extravasal space Later,

there may be organ dysfunction or organ failure (for example kidney failure, liver failure, respiratory
failure, deficits of Tﬂf clﬁo%%lvger(\)/ougus%sstecrynanc %SSgea}(r:ta{ﬁir%ul to%r}zg/fqglcyrr% 9”% gven %ulti%lenotggan
failure. In principle, fid may aﬁcech%ny organ; five n¥ostn}reqﬁenr1y encountered %ré’an dysﬁYnc%ons and
organ failures are 2ABHEUSET eeNUh §URBIKIYAL OfRXRBRFORLYE) | RREEMNEEER , RHEeRRIgIRGaLIF WY 5teydl, the
central nervous sysiga, fieandestnadginads-asdeiteilivanizensis may, e assqriaias ywéf.an "acute
respiratory distress syndrome" (referred to hereinafter as ARDS). ARDS may also occur independently of

sepsis. 20 "Septierﬁé‘QE%ﬁﬂgr%éﬁnﬁﬁﬁrﬂ@%‘ﬁnB@ Qidwpeﬁa@aiqa, wdghdeasires Q&?&H@ﬁ&r%@se
promotes furﬁz)er organ.damage and is associated with a worsening of the prognosis. Pathogens may be

bacteria (gran-nedANE ALY Sositive), fungi, viruses and/or eukaryotes. The site of entry or primary
infection may be pneumonia, an infection of the urinary tract or peritonitis, for example. The infection may,

but need not nece24HlF BATAASHRIQMR (PNt 195 B¢ RIMABHRPAIE SRS WA denSicth8sREdBRdR Htean
infection and a "systema iafildmehatonyiedspanise synghamds’ (yplardéad o herdiraftsbis SAREWhIBHIRS

occurs during infecliang, Hrut lsg, i@Qn%B&ﬁd%t%eér%{er%Séﬂlﬁﬁ%?ptﬁ%&‘sa/@gz&%sgw&ti%g for

ischaemia, pancreatitis, reanimation or tumours. The definition of the ACCP/SCCM Consensus

Conference ComfiiRE¥I613Y6s (508" RS RI6, BIPIa BAvEe ARG TR IRH & SRS Y e uired
for the diagndsis "@tR&oaubik medissobmerth padalme ted (ontiesl &l eaaechithgenve bibaycemppenajutablets

increased heart rag; brgaiag Liffigyliesand Algre S BIRRUR ik o iRiee 209 ies (for example

SCCM/ESICM/ACCP/ATSISIS International Sepsis Definitions Conference essentially maintained the
criteria, but fine-tfEd Q&30 (EERLIEAPSETR) CHIRANFEEI S0 B Y950 PEIESS) o £ Bdreign
Countries - 26 - D$Gspens8iRenesplocrsottining sepsis, but also as a result of operations, tumour
disorders, burns or other injuries. In the case of DIC, there is a massive activation of the coagulation
system at the surfraeakdandgedenidotibealiabrelsatbevibriacts af dorabgorpiaciesepr (@ rad extiavascular

tissue. As a eaNSeaUence: IhGIe IS ARRguIRHN IS T Y&EESE!S PIXANAUR SE9ans MithayReia ang
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.



5 subsequent org%@'gwqr&t@@.opéiaﬁ%ﬁ{gseffect is the consumption of coagulation factors (for
example factor X, prothrombin, fibrinogen) and platelets, which reduces the coagulability of the blood and

may result in heavy bleeding. In addition, the inventive _c%{r]pounds can also be used for preventing
coagulation ex vivo, for example for preserving blood and plasma products, for cleaning/pretreating

catheters and othef,d QR& AL SHSBIRE AN BANSHENRIAS: el HEiRG GXHRGRRRIRRheHCHIAlan I

coating synthetic surfaces of medical auxiliaries and instruments used in vivo or ex vivo or for

platelet-containing'Bi1d8i G S NP €L e A¥e SENPYnULHES YU NSRSV R P RE e Bt fdaRentive
compounds for coathianteditixsasenemients érvtlite ptaniesf¢isermiepia aathstels)epredthesse Jastesats or

ocal acion, b 1ojLgmat) Bt Ca R Do B o e s, [
envirmunent. She (oK TR doH it G o GHBLS: e eD S T FUE e BT T TP W Eatment
and/or prophylaxi9 @y distmderkdanepapyotilaricrrndiserdetspaleredricexabolre albarnie)pisigeinzdrs éaton

further provides foydfisitaaPfdnedmaathise oiINRAH) I REHREEING Rod MeficarappldaoH eriment
and/or prophylaxis oé digs%derfﬁd ig]u ar%ig}élraé Qergisorders mentioned above. The present invention further
provides a metho§ Tor ffeatment and/or prop nyaXis of disorders, in particular the disorders mentioned
above, using a therapeutically effective amount of an inventive compound. 25 The present invention
further provides mEid4RTERtY MRS S PIRYVERtRELGAPBURRI 'SR BrE35tH PREHERIMIVE CQBtRRYND.
ingredients, ib0paniciteatigtogediaeyithanmd/or pap meaxisroitieerdisont ealyrnaititnedxdiboes . aAdtiveir
ingredients suitab|g{qh cRMpiRsiQRSRIGIcR¥IN@B RS example and with preference:  calcium channel
blockers, for example amlodipine besilate (for example Norvase), felodipine, 30 diltiazem, verapamil,

nifedipine, nicardiging, nisaldiping, At AF LI AMRER e ndikm I DM RURS R AL CANANIGR 6 R

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.



statins, for examp}:q_@%v%tﬁ_ir,goﬂ&gﬁggﬁquggastatin, p tavastatin, pravastatin, rosuvastatin and
simvastatin; cholesterol resorption inhibitors, for example ezetimibe and AZD4121; cholesteryl ester
transfer protein ("CETP") inhibitors, for example torcetr_aﬁh; 5low molecular weight heparins, for example
daltepar n sodium, ardeparin, certoparin, enoxaparin, parnaparin, tinzaparin, reviparin and nadroparin;
further anticoagulagts, fesgxapple warfarin, marcumar, fondaparinux; antiarrhythmics, for example
dofetilide, ibutilide, metoprolol, metoprolol tartrate, propranolol, atenolol, ajmaline, disopyramide,
prajmaline, procaiR%@g%ﬂgh@idine, sparteine, aprindine, 10 lidocaine, mexiletine, tocamide, encamide,
flecamide, lorcamide, e, propafenone, acebutolol, pindolol, amiodarone, bretylium tosylate,
bunaftine, sotalol, adenosine, atropine and digoxin; alpha-adrenergic agonists, for example doxazosin
mesylate, terazoson and prazosin; apBré)t)gUéag?é/nerg c blockers, for example carvedilol, propranolol,
timolol, nadolol, aféRblol, 15metopreRsRasigaiiriderotebivolol, betaxolol, acebutolol and bisoprolol;
aldosterone antaggnists, for examplggrletrpRe@ndvaRjronolactone; angiotensin-converting enzyme
inhibitors ("ACE inhjihitors"), for exam};r)ll_?am(r)g rigrwt urinqpril hydrochloride, ramipril, lisinopril, benazepril
hydrochloride, enalapril, captopril, spirap i?, perinaop ||6,1F%o%inopril and trandolapril; 20angiotensin Il
receptor blockers PARBs"), for exafiffel 6lieEsaHARZAEIONOME) candesartan, valsartan, telmisartan,
irbesartan, losartaggand eprosartan;ggusiethallcailrgmmipts, for example tezosentan, bosentan and
sitaxsentan-sodiumy inhibitors of neytral etﬂqo%‘ﬁ%'dﬁ@?efor example candoxatril and ecadotril;
phosphodiesterase Inhibitors, for example i rlnor?g,

_ theophylline, v npocetine, ERNA (erythro-9-
25(2-hydroxy-3-nétfYEadenine), silddASiMeERefaraRiNEled tadalafil; fibrinolytics, for example reteplase,

alteplase and tenemesiase; 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



GP Ith/llla antagopjsts ofPf 88 ppleilntegilline@bciximab and tirofiban; BHC 09 1 019- Foreign Countries
- 28 - direct thrombin inhibitors, for example AZD0837, argatroban, bivalirudin and dab gatran; indirect
thrombin inhibitors, for example odiparcil; direct and indig ct factor Xa inhibitors, for example
fondaparinux-sodium, apixaban, razaxaban, rivaroxaban %BAY 59-7939), KFA-1982, DX-9065a, AVE3247,
otamixaban (XRPQ6(3)rhs6324, SAR377142, idraparinux, SSR126517, DB-772d, DT-831j, YM-I150,

813893, LY5I7717 and DU-1766.; direct and indirect factor Xa/lla inhibitors, for example enoxapar

n-sodium, AVE5%@@§§%§§?§§@§%W%B§ Al §A§Tagf%§u@%‘?"38%M&%%%@P%tsﬁ:ﬁ?%mg
phospholipase A p mo u?ators; 10diuretics, for example chlorthalidone, ethacrynic acid,
furosemide, amilofidé"@hidRotHaANENhYHre cRIRbRFLHAEC REtPYtotAYaE arf BBNBirtas B iitrates,
for example isosogpéde:f:r0enenisae; dsrambosae aptagogisis 10s exaimplseragodast 2pie@iamide and
ramatroban;  platelet aggregation inhibitors, for example clopidogrel, tiklopidin, cilostazol, aspirin,
abciximab, 15limaprost, eptifibatide and CT-50547; cyclooxygenase inhibitors, for example meloxicam,
rofecoxib and%elecoxin By ddvatsitetizspeptitesolionexanppie ressiritideaactiotadtidenNVIFGF
modulators, for example XRP0038;

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;



HTIB/5-HT2A antagonisis, 595_%@&11%&%6@472; 20 guanylate cyclase activators, for example
ataciguat (HMRI766), HMRIOG69 riociguat and cinaciguat; e-NOS transcription enhancers, for example

AVE9488 and AVE3085; antiatherogenic substances, for example AGI-1067: CPU inhibitors, for example
AZD9684; 25renin inhibitors, for example aliskirin and V 15489; BHC 09 1 019- Foreign Countries - 29 -
inhibitors of adenqsing. AiphashAEHRdUsed-RIAIREE a0gegRtianalor cyamplealorLodish Ysigridine,
prasugrel, AZD6140, ticagrelor and elinogrel; NHE-1 inhibitors, for example AVE4454 and AVE4890.
Antibiotic therapy: various antibiotics or antifungal medicament combinations are suitable, either 5 as
calculated therapyghgiqee Ao ASREIMERLARS - BagHmade) or as specific therapy; fluid therapy,
for example crystalloid or colloidal fluids; vasopressors, for example 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 erythrocyte
concentrates, platelet concentrates, erythropoietin or fresh 10 frozen plasma; assisted ventilation in
sepsis-induced acute lung injury (ALT) or acute respiratory distress syndrome (ARDS), for example
permissive hyperd4hrd ARVRIAMAIIL MELOS8aa 1RSI E IR IR ZEDRYeI8 e ésakh Othiep¥®m or
propofol. Opioids:faerexaryple e danyl 3hydoamoesphaine, snerping waepertsnel @f Ba%ifentanihddSAIDsS:
for example k%tor%ﬁggt“&‘Fl“i’fi?r”aﬁ?&ﬁ‘&?r‘i minppheny NEyromseay blpgkage; Fk‘?ﬁ ?66‘%‘%'%.%6}%“””'““
glucose control, for 15 example insulin, glucose; renal replacement’therapies, for example continuous
veno-venous haemofiltration or intermittent haemodialysis. Low-dose dopamine for renal protection;
antlcoa_gulants, foE%gmylg_Bo&] r%?cQ@'SAfEPﬁWI%@A% IO%.%]I%LJ%S‘%%PS Jhg@q,g\g, far example
unfractionated heparins, low molecular weight heparins, heparinoids, hirudin, bivalirudin or argatroban;
bicarbonate therapy; stress ulcer prophylaxis, for example H2 receptor inhibitors, 20antacids.
Medicaments for proliferative disorders: uracil, chlormethine, cyclophosphamide, ifosfamide, melphalan,
chlorambucil, pipobroman, triethylenemelamine, triethylenethiophosphoramine, busulfan, carmustine,
lomustine, streptoataim, dacaetzarime 2n0athotrexate, 5-fluorouracil, floxuridine, cytarabine,
6-mercaptopurine, 6-thioguanine, fludarabine phosphate, pentostatin, 25 vinblastine, vincristine,

vindesine, bleomygisihe@eiRsmGiRnEauaRFYcHUoXSDICIPL e ENLRIFINcHlRMRISH Apgatiiaxel.c

mithramycin, deoxyeofpimyein TIOMY G Ca beaoparaginass, insifsrans, siopoeide, tonipesida
17.alpha.-ethynylestradiol, chie yTerIBesrProl, estosterone, prednisone, fluoxymesterone, dromostanolone
propionate, té8tolacripritrtneyeSponbekddte, tamisxied, avrdisdlprainPBfdne Iriatiiyféahoste o

prednisolone, triamcinolone, chlorotrianisene,

5%A; oven: 50C; flow rate: 0.40 ml/min; UV detection: 210 — 406n

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



30 hydroxyprogestgieng, @m@qg#.&g}hgggﬁ&e%stranrustme medroxyprogesterone acetate, leuprolide,
flutamide, toremifene, goserelin, cisplatin, carboplatin, hydroxyurea, amsacrine, procarbazine, mitotane,

mitoxantrone, levamisole, navelbene, anastrazole, Ietra%%le capecitabine, reloxafine, droloxafine,
hexamethylmelamine, 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. GEMZAR(r) (gemcitabine HC1)), vasostatin or a
combination of twé@mbre> ¢f ehvialdove A-TAE priestdtbiAversioFsuftbe piodebninndihdetdéotigrreventing
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. The
inventive compounds can act systemically and/or locally. For this purpose, they can be administered in a
suitable way, form{ mple by the oral, parenteral, pulmonal, nasal, sublingual, lingual, buccal, rectal,
dermal, transder a%l onjunctival, otic route, or as implant or stent. ~ The inventive compounds can be
administered in admlnlstratlon forms swtable for these 10 administration routes. Suitable administration
forms for oral adniHis 2 SRUYMEEDN according to the prior art and deliver the inventive
compounds rapidly and/or in mOdIerd fashlon and which contain the inventive compounds in crystalline
and/or amorphize#'eiR@for didsdrieg&orrafes! e@'ﬁﬁm%blé%*dunéja%d P oedtaedEyeskample
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/lyophiliz&tes i SCApsyMe4sEpicaRathAte Ralavoraddifl g aMmameraatves f& v Aeisaten: s, granules,
pellets, powders, emulsions, suspensions, aerosols or solutions Parenteral administration can take place
with avoidance of an absorption step (e.g. intravenous, 20 intraarterial, intracardiac, intraspinal or
intralumbar) or with inclusion of an absorption (e.g. intramuscular, subcutaneous, intracutaneous,
percutaneous or intraperitoneal). Administration forms suitable for parenteral administration include
preparations for irypGHen AP isiontthefaimaiofSoylians cSHEPNBI AhmRM HEiRAT XeRbHigRies or
sterile powders. Oral administration is preferred. 25Suitable for the other administration routes are, for
example, pharmaceutical forms for inhalation (inter alia powder inhalers, nebulizers), nasal drops,
solutions or sprayssiadigss fkdingualinsHbiingperhrd>eocal @sleatistratmmfilms/wafers or capsules,
suppositories, preparations for the ears or eyes, vaginal capsules, aqueous suspensions (lotions, shaking
mixtures), lipophilic suspensions, ointments, creams, transdermal therapeutic systems (e.g. patches),
milk, pastes, 30foams, dusting powders, implants or stents.

Method 3D:Phase: Daicel Chiralpak IA, 5 um 250 mm x 20 miuget: 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.



BHC 09 1 019- Foggi@réglpyig[iggré% oih&taventive 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 _i@%h_]de carriers (for example microcrystalline
cellulose, lactose, mannitol), solvents (e.g. liquid polyethylene glycols), emulsifiers and dispersants or
wetting agents 5 (fpse3@@p!prrdiusadaceryidRNAS palvesAIGItan pisake) nRindssydletmample
polyvinylpyrrolidone), synthetic and natural polymers (for example albumin), stabilizers (e.g. antioxidants
for example ascorbic acid), colours (e.g. inorganic pigments for example iron oxides) and masking
flavours and/or odgiirs, ndhearresehlinveriigiefiReepiRvidesfRgdicaMmeNts 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 administration the amount is about 5 to 100 mg every 24
hours. 151t may nevertheless be necessary where appropriate to deviate from the stated amounts, in
particular as a furi§8HSORE BRE RGH mﬁi%f%%ﬂﬁirﬁé’[F&tﬁ?ﬂ,%R‘/i@%ﬁ?"}’é‘éﬁdﬁ%ef@’fﬁ@'ﬁ@ﬂ%
ingredient, nature of the preparation and time or interval over which administration takes place. The
percentages in the tests and examples which follow are, unless indicated otherwise, 20 percentages by
weight; parts are garfS YW Eah SYIEAt {eRE 2GRS R ¥ Rtration data for the liquid/liquid
solutions are each based on volume. "w/v" means "weighUvolume". For 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: approx.approximately CDIcarbonyldiimidazole

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.



day(s), doublet (ingNMEg Ibghm?lg}gﬁrcgﬁ]mﬁggtography DCldirect chemical ionization (in MS) dddouble
doublet (in NMR) DMAP4-dimethylaminopyridine DMFEN,N-dimethylformamide DMSOdimethyl sulphoxide
DPPAdiphenyl phosphorazidate DSCdisuccinimidyl carbgnate eq.equivalent(s) ESlelectrospray ionization
(in MS) hour(s) HATUO-(7-azabenzotriazol-1-y1)-N,N,N,N-tetramethyluronium hexafluorophosphate

HPLChigh-pressufg, dygih priprBanssdigwidichsamaindraniy, bsoMmliquis shramaleonaniyiaouried
mass spectroscopy LDAIlithium diisopropylamide

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.



multiplet (in NMR)Bmglayq%%g):g/rlgf&ﬂats&ﬁgggroscopy NMRnuclear magnetic resonance spectroscopy
PYBOPbenzotriazol-1-yloxytris(pyrrolidino)phosphonium hexafluorophosphate quartet (in NMR)

RPreversed phase (in HPLC) RTroom temperature Rtrgage?qtion time (in HPLC) singlet (in NMR) triplet (in
NMR) THFtetrahydrofuran BHC 09 1 019- Foreign Countries - 33 - HPLC methods:

Method 5E:Phase: Daicel Chiralpak IA, 5um 250 mm x 4.6 nafuyent: tert-butyl methyl

ether/methanol 50:50; flow rate: 1 ml/min; temperat 25C; UV detection: 220 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 IA: Instrurgﬁ&t'oyE’dliJgQ%/yQQn%E)ng@gction; column: Kromasil 100 RP-18, 60 min x 2.1 mm, 35
nm; eluent A: 5 ml of perchloric acid (70%) / 1 of water, eluent B: acetonitrile; gradient: 0 min 2% B 0.5
min 2% B 4.5 min 90% B 6.5 min 90% B 6.7 min 2% B 579.5 min 2% B; flow rate: 0.75 ml/min; column
temperature: 30C; UV detection: 210 nm. LC-MS methbés:' Method IB: MS instrument type: Micromass
ZQ; HPLC instrumgah byoes g5 0 SesiaShit A dRAB: G OHTN 2 BNRROME BEHRAMN SR Ra OSBRSS O
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 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 mj. 24nl/nyigONRRoRREe the \AdgteCionN Al nBatdethod 2B IRsHpaRaNE: Misignass
QuattroPremier 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 1 min 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 type: Waters
Alliance 2795; coldetgetiPhel?dmenex Synergi 2.5 n MAX-RP 100A 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 CouttiegS ddthagradient: 0.0 min 90%A 0.1 min 90%A 3.0 min 5%A 4.0 min 5%A -+401 min
90%A; flow rate: 2 ml/min; oven: 50C; UV detection: 210 nm. Method 4B: Instrument: Micromass
Quattro MicrogVISméthod B EGhégileaits eriers rd0Gen utnes doe toiany pessine @i, 0 53 tx 2004 min;
eluent A: LL of wajetst o5 | O R0 OB AeitbBR!6:85 Rk AR5 RIS, 5y ehiafie tpenic
acid; gradient: 0.0 " 100%A3 0 min

30°C/min— 310°C (hold for 3 min).

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



10%A4.0 min 10%pdh 0% m&%‘ygéﬁ@%m%s’LOO%A; oven: 50C; flow rate: 2 ml/min; UV detection: 210
nm. Method 5B: Instrument: Waters ACQUITY SQD UPLC System; column: Waters Acquity UPLC HSS
T3 1.4i 50 mm x 1 mm; eluent A: 11 of water + 0.25 mI_oZ{09_9% formic acid, eluent B: 11 of 10 acetonitrile
+ 0.25 ml of 99% formic acid; gradient: 0.0 min 90%A1.2 min 5%A20 min 5%A; oven: 50C; flow rate: 0.40
ml/min; UV detectiggad Q5430 aas Method 6B: MS instrument type: Waters (Micromass) Quattro Micro;
HPLC instrument type: Agilent 1100 series; column: Thermo Hypersil GOLD 31.t. 20 mm x 4 min; eluent

A: 11 of water + 0 | of 509 G acid. eluent B onitrile + 0.5 ml of 50% formic acid,;

gradient: 0.0 15 mﬁ%ﬁ%@cy@ﬁ @&30%1 ﬁf‘?@%&wﬁ%ﬁ Fﬂﬁo%b%ﬁﬁmm min 100%A; (flow rate: 2.5 ml/min)
5.00 min 100%A; gven: 50C: flow rate: 2 ml/min; UY detection: in, Method 7B: MS insfrument type:
aters 70; HPLCAEHIATSHL B RERATS eSS O (e U dr R Po OB & 1 ¢
20 mm x 4 mm; elsheatarimehivexeherals (h P EB0dfbietiyait,. ¢ Reht e Ieasfior sttt storedm| of
50% formic agd; gragiemtt&periauRHvedAghi0 Fr hafikid) HeualigSredoved AMfeA readdnprddive A ->

H 0 . . . H . 1 .
4.0 min 10% A ngé}ljrsaégé’ g%‘d"egﬁtse'sgﬂ%mh%%geﬂ%r %h%r'[]é Zsjc')Pl.J?crnndded 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.



Preparative separgg%gfle(;@%mﬁﬁcdwﬁ[%%d ID: Phase: Daicel Chiralpak AD-H, 5 nin 250 mm x 20
mm, eluent: 5isohexane/isopropanol 25:75; flow rate: 15 ml/min, temperature: 45C; LTV detection: 220
nm. Method 2D: Phase: Daicel Chiralpak IA, 5 nin 250 x 20 mm, eluent: methanol/acetonitrile 25:75;
flow rate: 15 ml/min, temperature: 30C; UV detection: 220 nm. Method 3D: Phase: Daicel Chiralpak IA, 5

nin 250 mm x 20 rpkeRibRRthSARaNRIRFELN G AR AQU RIS 15 mi/min, temperature: 30C; UV
detection: 220 nm. 10 Method 4D: Phase: Daicel Ch ralpak IA, 5 nm 250 min x 20 mm, eluent: tert-butyl

methyl ether/meth 50:50: {l e: 15 ml/min: r , : UV detection. 091
019- Foreign Cougri%lg’-%g% ﬁﬁ%h@ﬁ%)%ﬂ%a@e@ Eﬁiﬂg%ﬁ%ﬁ&%@ﬁ&m 50F1 %%2%%%&%%?%6 rgnhr}){,3 e u%ernt:
methanol/acetonitii® 8578, MBWAAAL3e Z Mnmmalerh P rattFEs Ees A Gt @IBigh 30 TOMERE 6D:
Phase: Daicel ChikalpadtmpBté] waterm( 26 qinis xadfet emdelhentixis aliexdne/ethanoti2§id spfloswsiatas 15

ml/min, tempegaturg. gafe B dBIRGHOMe2 A0 URoAMERRA S Enddlase pRALERL Chl ARRIGANR -Hmmusdm 250
min x 20 mm, eluent: ethanol 100%; flow _ o _
with water and the mixture is acidified (pH 1) witlqueous 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



rate: 15 ml/min, te@w@tyr&:ﬁ@gﬁebﬁ\é&%m&@on: 220 nm. Method 8D: Phase: Daicel Chiralpak AD-H, 5
nin 250 mm x 20 mm, eluent: isohexane/isopropanol 30:70; flow rate: 15 ml/min, temperature: 45C; LTV
detection: 220 nm. Method 9D: Phase: Daicel Chiralpa[%g\1 5 nm 250 mm x 20 mm, eluent:
acetonitrile/methanol 1070:30; flow rate: 15 ml/min, température: 30C; UV detection: 220 nm. Method
IOD: Phase: Daical ChisalpakdAnadlin2RUBA X 20 @ik fivsHkeAaIpRiFlRMethaRolARiS; ek rate: 20
ml/min, temperature: 35C; UV detection: 210 nm. BHC 09 1 019- Foreign Countries - 37 - Method 11D:
Phase: Daicel Ch Qﬁﬁa{ﬁ(ﬁﬂf-m?%%iﬂuf%gﬂofﬁw)x 20 mm, eluent: sohexane/ethanol 70:30; flow rate: 15
ml/min, temperature: 40C; UV detection: 220 nm. Analytical separation of enantiomers: Method 1E:
Phase: Daicel ChifilpaKk™eses BWiR286 %M xMSRs sk AtzisooPardlisohexane: 575:25; flow rate: 1
ml/min; temperature: 45C; UV detection: 220 nm. Method 2E: Phase: Daicel Chiralpak AD-H, 5 nin 250
min x 4.6 mm; eluBxanigteti#ane/isopropanol 25:75 + 0.2% trifluoroacetic acid + 1% water; flow rate: 1
ml/min;

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]



temperature: 45C gL PVpg8t8£897;:23n BRinly|gthod 3E: Phase: Daicel Chiralpak IA, 5 nin 250 mm x 4.6
mm, eluent: acetonitrile/methanol 10/5:25; flow rate: 1 ml/min; temperature: 25C; UV detection: 220 nm.
Method 4E: Phase: Daicel Chiralpak IA, 5 nin 250 mm X, .6 mm, eluent: acetonitrile/methanol 50:50; flow
rate: 1 ml/min; temperature: 25C; UV detection: 220 nm. BHC 09 1 019- Foreign Countries - 38 - Method
5E: Phase: Daicel Chiralpak IA, 5 nm 250 muq x 4,4 mm, eluent: tert-butyl methyl ether/methanol 50:50;
flow rate: 1 ml/min; temperature: 25C; b\ deteq 320 nm. Method 6E: Phase: Daicel Chiralpak AD-H,
5 nin 250 min x 46 mm, eluent: ethanol 100%; flow rate: 1 ml/minjtempgrature: 45C; UV detection: 220
nm. 5 Method 7E: Phase: Daicel Chiralpak AD-H, 50 M x 4:6 ' mm? eluent: isohexane/isopropanol
30:70; flow rate: 1 ml/min, temperature: 45C; UV detectign: 220 nm. Method 8E: Phase: Daicel Chiralpak
IA, 5 nin 250 mm x 4.6 mm, eluent: acetonitrile/methanol 0; flow rate: 15 ml/min, temperature: 25C;
UV detection: 220 nm. Method 9E: Phase: Daicel ChiralpanA, 5 nin 250 mm x 4.6 mm, eluent:
acetonitrile/methanol

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]



1070:30; flow rateB,J‘é By lemRRRlYGRAC: UV detection: 220 nm. Method 10E: Phase: Daicel
Chiralpak 1A, 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 - Method 11E: Phase:
Daicel Chiralpak AD-H, 5 nm 250 min x 46 mm, eluent: schexane/ethanol 25:75 + 0.2% trifluoroacetic
acid + 1% water; flow rate: 1 ml/min, tempergjyre: 45C; UV detection: 220 nm. GC-MS methods: 5 Method
IF: Instrument: Micromass OCT, 006890; cdlufin: Restek RTX-35, 15 m x 200 nin x 0.33 nm; constant
flow rate with helium: 0.88 ml/min; oven: 70CNpER ient: 70C, 30C/min -'310C (hold for 3 min)
The microwave reactor used was a "single mo trument of the EmrysTm Optimizer type. BHC 09 1
019- Foreign Countries - 40 - Starting compoundsSeneral Methook LA: N'-Hydroxyimidamide formation

According to General Method 5A, 3.00 g (7.97 mmuflthe 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]



A solution of the approgyiate; pitdle(1-Qeg)dnethanol (1.2 ml/mmol) is admixed at RT with

hydroxylammonium chioride (1.5 eq:) and triethylamine (1.2 eq.). The reaction mixture is stirred 5 at room
temperature overnight. For work-up, the ethanol is rem_oxgq under reduced pressure, saturated aqueous
sodium hydrogencarbonate solution is added and the reaction mixture is extracted with ethyl acetate. The
organic phase is dried over sodium sulphate and concentrated. The residue is reacted without further
purification. General Method 2A: N'-Hig@roxyiridamjde formatio@ TOQ solutign of the appropriate nitrile
(1.0 eq) in a mixture of ethanol (1.9 ml/mmol)(& 5 ixed at RT with
hydroxylammonium chloride (1.08 eq.) and sodit 7 (1.1Neq.). The reaction mixture is stirred at
room temperature for 16 hours. For workup, the reactid ure is concentrated under reduced pressure,
admixed with dichloromethane and filtered. The filtrate i;;zncentrated under reduced pressure and the

residue is reacted without 15further purification. General Method 3A: Suzuki coupling A mixture of the
appropriate bromopyridine in toluene (1.8 ml/mmol) is @dmix§d unger argon and at RT with
tetrakis(triphenylphosphine)palladium (0.02 eq.), with a solutEr;no/f e appropriate arylboronic acid (1.2
eg.) in ethanol (0.5 ml/mmol) and with a solution of potassium ftuoride 20 (2.0 eq.) in water (0.2 ml/mmol)
The reaction mixture is stirred under reflux for several hours until the conversion is substantially complete.

After addition of elydondintpie @1tk RinasaHSRIEX AB0N nil 0B YR Riculilaseispyashedomsamyith maianand
once with saturat | ' I I nesiL I , fltered
concentrated undeé-,)(r1 ?ﬁui%?pﬁ%ﬂg%mrﬁ%?ﬁsﬁg élﬁ(;acPu%%?cs%m%%%gﬁ cgr%g%%atc%ﬁgg r@bﬁ%rﬂ(grﬁ%a gel

60, eluent: dichlorfWétAEREAYEthanol 25mixtures). General Method 4A: Hydrogenation of the pyridine A
solution of the pyridine in ethanol (9 ml/mmol) is admixed under argon with palladium on activated carbon
(moistened with appribe BtEbhadRY, R=3LGarnbIMateSheshixtare42 Hidirdhenated at 60C in a 50 bar

hydrogen atmosphere overnight. The catalyst is then filtered off
'H NMR (400 MHz, DMSO-g): & = 7.22 (d, 2H), 7.15 (d, 2H), 3.92 (d, 1H), 3.52 {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]

—N
H,C 0 \>_\\\
N
N OH
N
oéJ\N
(s

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]



30through a filter gygr@rpo\yggsﬂggi&ﬁ%%}ﬁgg with ethanol The combined filtrates are concentrated
under reduced pressure. BHC 09 1°019- Foreign Countries -41 - General Method 5A: Methyl ester
hydrolysis/epimerization At RT, potassium tert-butoxide ﬂ;O eg.) is added to a solution of the appropriate
methyl ester (1.0 eq.) in methanol (35-40 ml/mmol) The mixture is stirred at 60C overnight. If the
conversion is incopplets yvater (1.0 eq.) is added and the mixture is stirred at 60C until the conversion is
5 complete. For workup, the methanol is removed under reduced pressure, the residue is admixed with

water and the mixjyre j 1difi H 1), wi lori ' |Qn. ixture is
exiracted with othy T Soa I e S e o A
concentrated und&PRERRBADIESEYE ERRFE Method 6A: Oxadiazole formation 10 A solution of the
appropriate piperidine-3-carboxyl ¢ acid in dimethylformamide (10-20 ml/mmol) is admixed under argon at
RT with HATU (1.2 eq.), N,N-dii?:'og ethdamine (2.2 eqa,aﬂd the appropriate N-hydroxyimidamide
(1.1 eq.). The reaction mixture is &tirred 3 ntil the fornyatioy of the intermediate is complete and then
stirred further at 120C until the desired p has forned Tyt this ) te3r5nediate The reaction mixture is

H3C....0 NH2

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



According to GengiabMetherh 1A, 28P&b{gdRY mmol) of 3-methoxypropionitrile were reacted. 20Yield:
18.1 g (49% of theory, purity 74%) HPLC (Method 1A): Rt = 0.35 min; MS (ESIpos): m/z = 119 [M+H].
Example 2A 3-Ethoxy-N-hydroxypropanimidamide "OH H3CONH2 BHC 09 1 019- Foreign Countries - 42
- According to General Method 2A, 5.0 g (50.4 mmol) of 3-ethoxyprop onitrile were reacted. Yield: 0.6 g
(8% of theory, puriis0% .t 1Bz ik - dfzm ok ample
3A 5 AP-Hydroxycyclgp?o%?ﬁtc%%%ﬁnﬂ%ﬁﬁ%@ﬁ%&% g,&l(%:oé)}?ﬁ Eéﬁ)b%ﬁj%(ﬂﬁﬂﬂiﬁggﬂ %ﬁt% (207.3
mmol) of cyclopropanecarbonitrile were reicted. Yield: 4.8 g (44% of theory)  LC-MS (Method 2B): R =
0.16 min; MS (ESIpos): m/z = 101 [M+H}. 10 Example 4A Methyl 5-(4-ethylphenyl)pyridine-3-carboxylate

F

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



According to GengabMetheth3A,370dddRunol) of methyl 5-bromonicotinate and 27 g (178 mmol, 1.2
eg.) 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 (d, 1H),
8.45 (t, 1H), 7.72 (d, 2H), 7.38 (d, 2H), 3.93 (s, 3H), 2.68'(g, 2H), 1.22 (t, 3H). Example 5A Methyl

5-(4-ethylphenyl)pipgfifiee AR Ak IRCRRRIC S HTARSAS0MRH b Uel TBS &600. E Rsrkigyaign
Countries - 43 - Accord&%to General Method 4A, 24 % 94 m_mocli}%: methﬁ/l 5- 4-ethé/lpherl%/§)
carboxylate were FVAPGY R APSPRAQYSh F 17 70 o1 FHED ) SO B (RIRIARIG 481095, 1he

%{/]r_idine-S-
it MS
(ESIpos): m/z = 24B4d-Wak &riEcaneple@esitenrsyiphate, filtenedcancentrated under reduced pressure. This

5-_(4t-etf}ylphenyl)gLs/éfﬂ9.@9@*@%@%@%@9}%%@rﬂ@&aﬁeﬁsmbpmﬁée HAGRHA G ans isomer
mixture

5 LC-MS (Method 3B): R= 2.44 min and 2.48 min (cis/trans isomers); MSIf©s): m/z = 453
[M+H]".

Example 15A

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

[racemic cis/trans isomer mixture]

F

N
OZ\N
(s
10

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

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]



5.00 g (12 1 mmo},of 3gmeshy! As(4raRRgRY) 5-(4-ethylphenyl)piperidine-1,3-dicarboxylate 10
(Example 30A), 3.57 g (36.4 mmol) of thiomorpholine and 5.03 g (36 4 mmol) of potassium carbonate
were added to 76 ml of DMF and heated in 5 portions e_lt45§0C for 1.5 h in a single-mode microwave
(Emrys Optimizer). For work-up, the reaction solutions were combined and filtered, and the 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/transisomers); MS (ESlpos);//z = 377 15[M+H]. Example 7A BHC 09 1 019- Foreign
Countries - 44 - According to General Mef60 @l g (7 97 mygol) of the compound from Example 6A
and 8.94 g (79.7 mmol) of potassium tert-butoxid e reacted. Tlhe reaction led selectively to the cis
isomer. Yield: 2.74 g (93% of theory) 5 LC-MS (I\Vte i in; MS (ESIpos): m/z = 363
[M+H]. Example 8A {
3-(4-Ethylpheny1)-513-(2-methoxyethyl)-1,2,4-oxadiazol-5>yJpfperidin-1-y11(thiomorpho lin-4-
yemethanone [racemic cis isomer] 10 According to Gen%Method 6A, 300 mg (0.828 mmol) of the
compound from Example 7A and 134 mg (0.910 mmol) gf3¢= MB-methoxypropanimidamide were
reacted Yield: 185 mg (49% of theory) LC-MS (Method 5B): 12|= 1.2P min; MS (ESIpos): m/z = 445
[M+H]. Example 9A K/S

-

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).



15[3-(3-Cyclopropyll e« 4- 1 dazlircbhlindé-ethylphenyepiperidin-1-y1]j(thiomorpholin-4-y1)-
methanone [racemic cis isomer] BHC 09 1 019- Foreign Countries - 45 - According to General Method
6A, 300 mg (0.828 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 mingMS, §RSk0s): m/z = 427 [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,

6H), 225 (d, 1H), 210, (tdl, Ik 16 (1 3H),-1.09- 2- (m,,2H). Example
10A 10{3-(4-Ethyﬁ%r@l@?%&fﬁyﬁg%%&%#@ﬂ i'?ﬁféé@#é%ﬁéﬁ%ﬁ%%%ﬁhmorphonn-4-
yl)methanone [ra@@i‘?ﬂl%?ﬁ‘?%ﬁﬁé'?]“em%e&%ré%@”ﬂ e2i9era Method 6A, 300 mg (0.828 mmol) of the
compound from Example 7A and 112 mg (1.08 mmol) of 1V,3-dihydroxypropanimidamide [Graham A.

Showell et al., J. Med. 15Chem., 199%, 34, 1086-1094] were reacted. Yield: 248 mg (66% of theory)
LC-MS (Method 5B): R = 2.22 min,; S): m/z =431 [M+,\|‘-|].

0o
\>_\\\
\N
O
\
CH

N 3

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



X0

BHC 09 1 019- FaseigR Coyidries sidh clmxample 1A o | |
{313-(2-Ethoxyethyl)-1,2,4-0xadiazol-5-y1]-5-(4-ethylphenyl)piperidin-1-yll(thiomorpholin-4- yemethanone

[racemic cis isomer] 5 According to General Method 6A51690 mg (1.655 mmol) of the compound from
Example 7A and 355 mg (approx. 2152 mmol) of 3-EthoXy-N'-hydroxypropanimidamide were reacted
Yield: 389 mg (4936 OF RORY HereiS AMRITES 6B 712463 MmN SRRk E R Mo
1H NMR (400 MHz, DMS -d%: 8= 722@%@, 2H), 7.%%&@ 2H), 3.95,%, 1Hi) 3.71 (t, 2H), 3.54 (d, 101H),
348-3.34 (m, 7H), $08'9 BPRIF5873M5%2) S5IRINAVIRIRORA B H WRIF £ARR, g7 (¢,
3H). Example 12Ang1&46%4 &-fas@midluoromethyl)phenyl]pyridine-3-carboxylate 15 According to General
Method 3A, 28 g (132 mmol) of methyl 5-bromonicotinate and 30 g (158 mmol, 1.2 eq.) of
4-trifluoromethylphenyib gratioaeR): Wwere. seadte Y (EBIp32) . gn(85%0f[thaary) LC-MS (Method 4B): R =
2.27 min; MS (ESIpos): m/z = 282 [M+H]. Example 13A BHC 09 1 019- Foreign Countries

5 'H NMR (400 MHz, DMSO-¢): 8 = 7.70 (d, 2H), 7.57 (d, 2H), 3.96 (d, 1H), 3.7,12¢), 3.58 (d,

1 H), 3.49-3.37 (m, 7H), 3.11-2.97 (m, 3H), 2.932), 2.60 (br. s., 4H), 2.34 (br. d., 1H), 2.02
(9, 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,



- 47 - Methyl 5-[4-@;]%9@%%1)%{1&;9%@ine-3-carboxylate [racemic cis/trans isomer mixture] 32
g (112 mmol) of methyl 5-[4-(trifluoromethyl)phenyl]pyridine-3-carboxylate (Example 12A) were
hydrogenated according to General Method 4A. Yield: 29 g (82% of theory) 5LC-MS (Method 1B): R =

1.35 and 1.41 min (cis/transisomers); MS (ESIpos): m/z :2288 [M+H]. 1H NMR (400 MHz, DMSO-d6): 8 =

9.22 (d, 1H), 9.14 Ad, hihgBo> & dhetiiMBHAR: (8 258) o /(5 (ndhbostn Is(BroshdhiCoiamiplgnt4As 1q3ethyl
1-(4-nitrophenyl) gzu%-)ftnfluorometh lﬁphen I perlﬁne-l,?,-dlparbox late [racemic cis/trans isomer
mixture] N 03 S0l {6 mAHSH DR G S A i B bBLYRD)
(Example 13A) were dissolved in 1.01 of dichloromethane, and admixed at OC with 14.1 g (139 mmol) of
15triethylamine. Stibd&% (eI 1B B (BB HMYT G AnavloprenyP8ildtbtarbonate were added

Alternative synthesis:

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

o7 ;

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



BHC 09 1 019- F%ﬁi@%&PHEEiﬁﬁréiéﬁ cdiqpudse. The reaction mixture was stirred at 0C for 2 h and then
at RT for 16 h. For work-up, the mixture was washed with saturated aqueous sodium hydrogencarbonate
solution. The organic phase was dried over magnesium %Jl_phate, filtered and concentrated under
reduced pressure. This gave 31.3 g of crude product, which was reacted without any further purification
steps. 5 LC-MS (NgtaeekaRkRorsufté. 1B @gm&%mr(ﬁé%(&@@%f%merﬁth§41%§m§)g§|é§%&M+H]-
Example 15A Met%—é}tﬂ?mog)hoI|n-%glcarbony1)-5_l4_-(§nfluogomethyll))PhenyI]plperldlne-S-car oxylate
[racemic cis/trans F$SRASMARRNFRT T2 Y123 P rlifih S LAk aiypeoy)
1-(4-nitropheny1)-514-(trifluoromethyl)phenyl]piperidine-1,3- dicarboxylate, 6.84 g (66.3 mmol) of
thiomorpholine and“oMY ¢eserd ﬁ%cﬁfo*ﬁgt%?s@ﬂﬂ eakbONALSHErESI§aBE R MBINRPLIHRAE 2 heated
in 10 portions at 1BOEIfar 1 h in a single-mode microwave (Emrys Optimizer). For work-up, the reaction
solutions were combined and 15filtered, and the residue was purified by means of preparative HPLC.

Yield: 5.16 g (55%pRAMRQROLHM SN¥ethed SBUIRz. 35X e dr b6 painn il ansoigaresis) s WS

(ESIpos):= 417 [MEHLEXIMPIE 108 301.2.80 (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]



BHC 09 1 019- FogeignPHIYIES2idR cohifnarding to General Method 5A, 5.16 g (12 4 mmol) of the
compound from Example I5Aand 13.9 g (124 mmol) of potassium tert-butoxide were reacted The
reaction led selectively to the cis isomer. Yield: 4.90 g (95%% of theory) 5 LC-MS (Method 5B): R = 1.04
min; MS (ESIpos): m/z = 403 [M+H]. Example 17A
{3-(3-Cyclopropyl:l.2.,Aroxafiazol-5-y1)-514-(trifluoromethyl)phenyl]piperidin-1-y11-
(thiomorpholin-4-yemethanone [racemic cis isomer] 10 According to General Method 6A, 600 mg (1.491

mmol) of the com from.Ex 6A Mg, o
N-hydroxycyclopr(@%gﬁgpar tE]an%]_ arhe?(glg évggéqéggpgi%éﬁ@%%%%?%% t %rtljcrl%eLBCc-zf{\;Pg >Wg?hod
5B): R = 1.28 min"RFSTESIHBAPSATENE BRI H].  1H NMR (400 MHz, DMSO-d6): 8 = 7.70 (d, 2H),
7.56 (d, 2H), 3.92 (d, 1H), 3.57 (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 (d, 1H), 2.16-2.07 (m, 04-29 (M, 1H), 1.10-1.01 (m, 2H), 0.92-0.85 (m, 2H).
BHC 09 1 019- Foreign Countries - 50F Exampld Q
{313-(2-Methoxyethyl)-1,2,4-oxadiazol-5-y1]-514

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-¢): § = 7.46-7.39 (m, 4H), 7.32 (d, 4H), 3.84 (dd, 2Blg4 (s, 3H),
3.63 (s, 3H), 3.55-3.34 (m, 10H), 3.09 (dd, 1HP632.96 (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]



5 According to GegigrahdMethedoA, 808 g {ds491 mmol) of the compound from Example 16A and 242
mg (1.640 mmol) of N-hydroxy-3-methoxypropanimidamide were reacted Yield: 350 mg (46% of theory)
LC-MS (Method 5B): R = 1.18 min; MS (ESIpos): m/z = 485 [M+H]. 1H NMR (400 MHz, DMSO-d6):
8 =7.70 (d, 2H), 7.57 (d, 2H), 3.95 (d, 1H), 3.68 (t, 2H), 3.58 (d, 101H), 3.51-3.36 (m, 5 H), 3.23 (s, 3H),
3.13-2.96 (m, 3H), 2.94 (t, 2H), 260 (br. g, 4H), 233 (br. d., 1H), 2.10-1.95 (m, 1H). Example 19A
{313-(2-Ethoxyethyl)-1,2,4-oxadiazol-5-y1]%14-(ty omethyl)phenyl]piperidin-1-y11-
(thiomorpholin-4-yemethanone [racemic cisgsomd BHC Q09 1 (L9- Foreign Countries -51 -
According to General Method 6A, 600 mg (1.491 mn f npoutiod from Example 16A and 320 mg
(approx.1.983 mmol) of 3-ethoxy-K-hydroxypropanimidamige wefle reacted Yield: 343 mg (46% of theory)
LC-MS (Method 6B): R = 2.57 min; MS (ESIpos): m/z = 499 [M+*H]. 51H NMR (400 MHz, DMSO-d6): 8 =
7.70 (d, 2H), 7.57 (d, 2H), 3.96 (d, 1H), 3.71 (t, 2H), 3.58 (d,

@) N

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]
e PN
F \
F ~
N o)
\
CH
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1 H), 3.49-3.37 (nb,]&g%kzgozeg% Sbnife23 (t, 2H), 2.60 (br. s., 4H), 2.34 (br. d., 1H), 2.02 (g, 1H),
1.07 (t, 3H). Example 20A

313-(2-Hydroxyethyl)-1,2,4- oxadlazol 5-y1]-514- (trlfluor% ethyl)phenyl]piperidin-1-y11-
10(thiomorpholin-4-yl)ymethanone [racemic cis isomer] cordlng to General Method 6A, 600 mg (1.491

mmol) of the compeundifiP® EXanpImdhouand 8&31 %%nﬁléﬂ@'édﬁﬁ&&&imﬂ@ Q@Mﬁ'@m'de
were reacted Yield; 494 m 68% of theo 15 LC- M Method R =1.04 min;: MS g@l m/z =

471 M+, Exampie P AgIeD dw S RS AR SRS B APRGRAS Poto-
Foreign Countriesof B2onfAccording to General Method 3A 23 g (105 mmol) of methyl 5-bromonicotinate
and 26 g (126 mmol, 1.2 eq.) of 4-trifluoromethoxyphenylboronic acid were reacted. Yield: 14 g (41% of
theory) LC-MS (Methiad (\8gthied-5R)4rt-min; M ;(HS iEsspos)/mz 23D N+ Alternative synthesis: 5 A
solution of 26 g (121 mmol) of methyl 5-bromonicotinate in toluene (220 ml) was admixed under argon at

RfT4witH 289 $2h4lmmﬂh afd@wmgisﬁmb@wm@amm)fwﬁmqm ,zaé)loitggr(uamltﬁiwﬁf %fsl (446|)m;nol)
of 4-trifluoromethg [ a er ol) o
potassium fluoride Hp Q{E}@%%n (33 rr%:;’(t{J g sgtilg?rée%gvﬁldé x ‘overni h?gzl ﬁ%g (O 61
mmol) of 10 tetraléiél{rlphenylphosphlne)pallad|um was added, and the mixture was stirred under reflux
for a further 24 h. After adding another 1.4 g (1 2 mmol) of tetralcis(triphenylphosphine)palladium, the
mixture was stirre8xandée 2&fjux for 20 h, and the reaction solution was admixed with ethyl acetate and
washed with water and saturated agueous sodium chloride solution. The organic phase was dried over
magnesium sulphgg3fdierestayd 1cpaaesatiatet unpe4gdiicrthpiesspae e pestdie-Was

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

F—© o-N
7 3
N
Ay
s

According to General Method 6A, 300 mg (0.717 mnaodljhe compound from Example 25A and

O

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)



15purified by meags 09!y elyamaiagrariyy (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, DMSO-d6): 8 = 9.17 (d, 1H_)59._1O (d, 1H), 8.51 (t, 1H), 7.95 (d, 2H), 7.52 (d,
2H), 3.94 (s, 3H). 20 Example 22A Methyl 5-[4-(trifluoromethoxy)phenyl]piperidine-3-carboxylate

[racemic cis/trans,isogeiisrehigd (4R MRASEBRN! m: = 483 (M+H] -
5-[4-(trifluoromethoxy)phenyl]pyridine-3-carboxylate in ethanol (500 ml) were admixed with 17 g of

moistened palladiym Yopalladi v N, and the r d 0C and
a 50 bar hydroger?l_| at@%%&@rzy g\%ﬁ%@%%e rﬁé%%éﬁgﬁiﬁﬁgs)zmé?é%% @m&%@%ﬁé%ﬁi washed
with ethanol and t%-fﬁtréﬂ@v@%gc%ﬁ%e?m’ré@d 3HE o (M03BPRGPEIGn HourtARsd 381 drdet-PEdited
pressure. The residge veas@urif)ed. iy noegns i colomo.&hasnatography (silica gel,
dichloromethane/methanol 600:1 -> 10:1). Yield: 8 g (59% of theory) LC-MS (Method 1B): R = 1.29 min
and 1.33 min gis/fRisdeamars); MS (ESIpos): m/z = 304 [M+H]+; 511-1 NMR (400 MHz, DMSO-d6): 8 =
7.43-7.35 (m, 4H), 7.31-7.25 (m, 4H), 3.60 (s, 3H), 3.40-3.21 (m, 5H), 3.16 (d, 1H), 3.01-2.89 (m, 3H),
2.88-2.78 (I, 2H)( 238265 bufh 246 Hlls 308 (Aaiorhelod ot 15 approx. 1:1.3

mixture of the cis/trans isomers, two protons hidden. =
(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]



Example 23A 103gMethyl154- ey Ryrsd4-(trifluoromethoxy)phenyl]piperidine-1,3-dicarboxylate
[racemic cis/trans isomer mixture] At 0C, 5.32 g (26.4 mmol) of 4-nitrophenyl chloroformate were added

slowly to 8.0 g (26 4 mmol) of methyl 5-(4-(trif|uorometf_1g y)phenyepiperidine-3-carboxylate (Example
22A) 15 and 5.34 g (26.3 mmol) of triethylamine in 666 ml of dichloromethane. The mixture was stirred at
RT for 2 h. For work-up, the reactionmixture was washed first with saturated aqueous sodium
hydrogencarbonate solution, then Vi Ye_organic phae)/mas dried over sodium sulphate and

concentrated under reduced pressure| The ¢ urified by\sneans of flash chromatography on
silica gel (eluent: cyclohexane/ethyl atetate (54% of 20theory) LC-MS (Method
- ForeigimObuntries - 54 - Example 24A

phenyl]piperidine-3-carboxylate [racemic

N—r

Methyl1-(thiomorpholin-4-ylcarbony1)-5-[4-(trifluoromethoxy
cis/trans isomer mixture] 512.0 g (25 1 mmol) of 3-metHyl
1-(4-nitrophenyl)-514-(trif|uoromethoxy)phenyflpiperigl'gc&il\,lﬁ

S

According to General Method 6A, 1.00 g (2.390 mnuilthe 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% )



dicarboxylate, 7.7£,949-3 s¢nel o fhignarreoline 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 microwave (Emrys
Optimizer). For work-up, the reaction solutions were co_rggi_ned and filtered, and the residue was purified
by means of preparative HPLC. Yield: 7.88 g (73% of theory) 10 LC-MS (Method 5B): R = 1.16 and 1.18
min (cis/transisomess)s M (551RRS) {12 543 IMEH] obHNMEAIR MbizeR ) &7 746339 (m,
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), 2.92-2.8 N 1l6H), 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 isomers. Example 25A
1-(Thiomorpholin-BX4BR®ABRE1)-514-(trifluoromethoxy)phenyflpiperidine-3-carboxylicacid [racemic
cis/trans isomer mixture] BHC 09 1 019- Foreign Countries - 55 - 20.4 g (182 mmol) of potassium
tert-butoxide werefzitieghatRRthiginerebRitiert ¢hRy/gt€18.2 mmol) of the compound from Example 24A in
methanol (650 ml). The mixture was stirred at 60C overnight. For work-up, the methanol was removed
under reduced pressure, the residue was 5 admixed witbwatemNend the mixture was acidified (pH 1) with
aqueous 1 N hydrochloric acid solution. The mixture was e>1 racted with ethyl acetate, and the organic
phase was dried with magnesium sulphate, filtered anthgopeentrated under reduced pressure. The
reaction led to an 85:15 cis/trans isomer mixture.jild: 7.70 g (99% of theory)

@)

@

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



LC-MS (Method 58)Ry5 113.F@asisensand 1.04 min (cisisomer) ; MS (ESIpos): m/z = 419
MR (400 MHz, DIVI%() -d6): 8 =

10[M+H]+; 1H N =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), 3.46-3.37 (m, 4H), 2.91-2.73 (m gH) 2.63-2.55 (m, 5H), 2.14 (d, 1H), 1.81-1.66
(m, 1H). Example 26A

15{313-(2- Methoxﬂ&“ﬁ(‘lé I I%W@@'@%@léryéc] 2T (%”W%@WQQQQHXHBWWQ'Brb%(ljng ‘phase was

(thiomorpholin-4-yemethanone [racemic cis isomer] BHC 09 1 019- Foreign Countries - 56 - According to

General Method 68 mg £ 48"9iS1) BPRE c¥AThollATEOm &M pIEBRRIEH d FBEMY (FBE Mmol) of
N-hydroxy-3-methuxypgepeathmidinsiootiveréitased et el ckeBe8 dey (BB dhrthenng) T0:MSJdMutitodi5B):

R =1.21 min; MS (ESHRARdBzea ot sty ilE MR {08 f58y.RbMEBr6): 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), 3.23 (s, 3H), 3.08-2.86 (m, 5H), 2.60 (br.

S., 4H), 232 (g, 1), A An RIS AT s EXIRSHFIORIoRY iyl @é-oxaci

azol 5-y1)-514-(trifluoromethoxy)phenyl]piperidin-1-y11- 10(thiomorpholin- 4 -yl)methanone [racemic cis
isomer] IH NMR (400 MHz, DMSO-g): & = 8.30 (d, 2H), 7.49 (d, 2H), 4.20-3.70 (m, 4HDB(dt, 2H),
2.85 (d, 2H).

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.



According to GengigbMetherh6A, 300 AR(Ridd 7 mmol) of the compound from Example 25A and 79 mg
(0.789 mmol) of N"-hydroxycyclopropanecarboximidamide were reacted Yield: 135 mg (39% of theory) 15

LC-MS (Method 2B): R = 1.44 min; MS (ESIpos): m/z = é§3 [M+H]. Alternative synthesis: 600 mg (1.43
mmol) of the compound from Example 25A in dimethylforinamide (29.0 ml) were admixed at RT with 654
mg (1.72 mmol) 0[&'-%%1\?&909-55)@46%% me M3 g: of N-Ngdlijprpiopylethylamine, and the
mixture was stirred for 30 min. Subsequently, 158 mg (1 58 mmol) 20 of

N-hydroxycyclopr%Q f‘éaé:Q ximidamide were added and the mixture was stirred at RT overnight. The
reaction solution Wagiﬁ%a@dgto 120C and stirred at this temperature for 1 h. The reaction solution was
subsequently purip/[e(gdir I means of preparative HPLC. Yield: 315 mg (45% of theory) BHC 09 1
019- Foreign Coutfia¥ %%‘W@Rﬂ@%@?&%%%ﬁ&?‘??té”?%o min; MS (ESIpos): m/z = 483 [M+H]; 1H NMR
(400 MHz, DMSO-d6): 8 = 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), 3.05-2.91 (m, 3H), 2.59 (br. s., 5%'?28 (d, 1H), 217-2.08 (m, 1H), 1.93 (g, 1H), 1.10-1.02 (m,

2H), 0.92-0.84 (m, 2H). 5 Example 28A
oromethox;@phenyl]piperidin-l-yll-

{313-(2-Ethoxyethyl)-1,2,4-oxadiazol-5-y1]-%
(thiomorpholin-4-yemethanone [racemic cis isq@ According[to General Method 6A, 600 mg (1.434
R Bgapprox,. . L.8684 mmol) of

mmol) of the compound from Example 25A and ‘ .
3-ethoxy-N-hydroxypropanimidamide were reacted Yield: 40:15 mg (?5% of theory) LC-MS (Method 6B): R

= 2.61 min; MS (ESIpos): m/z = 515 [M+H]. 1H NMR, (400 MHz, DMSO-d6): 8 = 7.47 (d, 2H), 7.33
(d, 2H), 3.95 (d, 1H), 3.71 (t, 2H), 3.56 (d, 1H), 3.50-3.35 (t, 7H), 3.10-2.88 (m, 5H), 2.60 (br. s., 4H), 2.32

(d, 1H), 2.02-1.92 (Om, 1H2, 1.07 158t, 3H).
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)



Example 29A {31%—#%!6@/(1@@%@@)6},goél‘j-r%@giazol-5-y1]-514-(trif|uoromethoxy)phenyl]piperidin-l-yll-
(thiomorpholin-4-yemethanone [racemic cis isomer] BHC 09 1 019- Foreign Countries - 58 -  According
to General Method 6A, 1.00 g (2.390 mmol) of the comp éj_nd 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 M{H4ERINASY: 4812 &-48 M kB r6Bnie3RA BN atBrlchsfAmisiarenyd) - 286
5-(4-ethylphenyl)piperidine-1,3-dicarboxylate [racemic cis/trans isomer mixture] 02103.0g (121
mmol) of the com;%ﬁﬁh from Example 5A were initially charged in 30 ml of dichloromethane, cooled 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. ThEX2BBEcHMixture 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 prééeihse SThéditasivueethexy nefigdt 1B 1ol detathinrapirholitdgragsiyoonpibesdrd-Geluent

dichloromethanedighiergmetianedmataaremixiure]

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]



100:2). Yield: 4.7 g(83% PgiggggyeieH@tguﬁg%g) BHC 09 1 019- Foreign Countries - 59 - HPLC (Method
1A): R = 4.94 min and 5.00 min (cis/trans isomer); MS (ESIpos): m/z = 413 [M+H]. Example 31A
4-Nitrophenyl thiomorpholine-4-carboxylate S 02 7.7 g 54 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.¢ mmg}) of 4-nitrophenyl chloroformate were added in portions.
The reaction mixture was stirred at RT for ofné hour, and admixed with water and ethyl acetate. The
organic phase was 10 removed, washed with 1 N hydrochloric acid and saturated aqueous sodium
chloride solution, dried over sodium sulphate, fiferedhand concentated under reduced pressure. Yield:
13.2 g (99% of theory) LC-MS (Method 5B): R 0.938 HIpos): m/z = 269 [M+H]. 1H
NMR (400 MHz, DMSO-d6): 8 = 8.28 (d, 2H), 7.48-(d, 2W), 3.8¢(br-ex2H), 3.72 (br. s., 2H), 152.71 (br.

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]

T

@)

Fe _F

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



BHC 09 1 019- F%ﬁi@%&PHEUEEréiQQ chftiens. The mixture was stirred at RT for two hours, water was
added and the organic phase was removed. The organic phase was washed rapidly with saturated
aqueous sodium hydrogencarbonate solution, filtered a_rl%(_:oncentrated under reduced pressure. The
crude product was purified by means of preparative HPLC. Yield: 7.8 g (56% of theory) 5 LC-MS (Method
5B): R = 0.69 min MSLESINGS) affioms2 85t Hhidriad N0 Z IAMS Qui§a®, =Re30uchrtH).
7.49 (d, 2H), 4.20-3.70%n, 4Ha, 3.03 S?dt’ 2H), 2.85 (d, 2H). Example 33A _
[5-(MethoxycarbofiSS I BRI SHLcsA LIy arERNISRIE TS '3%) 97 'BGNB LUPHIARRH Y B
5-bromonicotinateYiete2iditidigcleatoentyih 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(dibenzylideneaceush e)ydipaticaiinR 9)0. 2B rgi{ Gadnormp indf (tielciab esytphogsprsigandnd2-043mol
(325.9 mmol) of pﬂ}g@_ﬁium acetate. The reaction mixture 15 was stirred at 100C for 20 h. Subsequently,
the solvent was removed under reduced pressure, the residue was admixed with 40 ml of water and 140
ml of tert-butyl me%ggl eﬁggrg Aand the organic phase was removed. The aqueous phase was extracted
three times with 8 me of tertbutyl methyl ether. The combined organic extracts were washed
with saturated aqueous sodium chloride solution, dried over magnesium sulphate, filtered and
concentrated. The'réaiAlIEKAELEROAPIS W THler it B G I AR RpIREE R S8 3 Byic
concentrated hydraut [crie@acidisTitemeraotonahixture was heated to reflux for 22 h and then stirred at RT
for 12 h. About half of the solvent was removed under reduced pressure, and the solution was filtered and
concentrated further under reduced pressuge. Jihe oily residue was recrystallized twice from acetone, and
the residue was taken up in 10 ml of acetond and admixed with 100 ml of tert-butyl methyl ether. After 16
the~solution. This precipitate was stirred in 50 ml of

S

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



BHC 09 1 019- F%ﬁ@@&f)gigrlggre% M (Method 4B): 12, = 0.91 min; MS (ESIpos): m/z = 182
[M+H]. Example 34A Methyl 5-[4-(difluoromethoxy)phenyl]nicotinate 510.0 g (44 8 mmol) of

4-(difluoromethoxy)bromobenzene 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 additi o o r Yo@f theory)
e 'M\é (Me{hod 'Zgg}ll@gﬂ'ﬁpﬁs% @ %R)Q MHRoR BIAQ ﬁfo‘B@l?ﬁ%Mabf%ﬁ Jg?gfﬁ?r 21 g@%ﬁ:&s ﬁ?Zf?n‘B y

5-[4-(difluorometh )?)q{@'ﬁflﬁﬁtp%ﬂm%% éagrﬁ%(;&lgimpa% ?ﬂ?&’%‘?gﬁl%ﬁgqggrﬁ @rﬁ?t[ﬂr@fl) %@8}U¥f0n of
8.6 g (30 9 mmol) b2 dituhid-8-[¢difiulprombdrsigipheng || nictitinate hedemctntBAf€d anttibecidttd® ml)

was admixed withJéigH. qfr@alasiiﬁun/gatm@ﬂ (Wa medtpelupaed Seinstted Svanofilafinetml VarRxide . This
was followed gy h drogtc 0 tlon und I droggn atn\gﬁ%ge gtat stangard pressure Er 24 h. The reaction
e sl

solution was concé GRadrrediiced’pré RS R TR RIaST Caaife a(Sp‘% 1)
with 1 N hydrochlordesidrlusser acesslvgitindicapighetivas, Rheietdmitied ¢plnn xdyonigtogeaphatesdicayodous

sodium hydrogencgehpRainseibicrand sxtractesdensatggiy withpthyl acetate. The combined filtrates
were dried over

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]



20sodium sulphatg, fiteredapd-opn6e eiaigsLyunder reduced pressure. Yield: 6.6 g (74% of theory) BHC
09 1 019- Foreign Countries - 62 - LC-MS (Method 5B): 12, = 0.65 min and 0.66 min (cis/transisomers);
MS (ESlpos): m/z = 286 [M+H]. Example 36A Methyl 5[ -éqlifluoromethoxy)phenyl]-l-[(l,1-dio
dothiomorpholin-4-yecarbonyl]p peridine-3- carboxylate [Cis/trans isomer mixture] 2.2 g (7 7 mmol) of
methyl 5[4-(difluoromethoxy)phenyl]piperigdine-3-carboxylate were dissolved in 14 ml of
N-methylpyrrolidone, and admixed with 4.0 paf (3.0 g, 23 0 mmol) of N,N- diisopropylethylamine and 3.5 g
(11 5 mmol) of 4-nitrophenyl thiomorpholirte-4-carbgxylate 1,1- 10 dioxide. The reaction mixture was
converted in a microwave at 180C for seven mi | Subsequenfly, water and ethyl acetate were added,
and the aqueous phase was removed and extra gpeatedly wh ethyl acetate. The combined organic
extracts were washed with water and saturated aquéousysodiuy chl@pide solution, dried over sodium
sulphate, filtered and concentrated under reduced pressuge. The res'@jHe was taken up in diethyl ether
and filtered, and 15the filtrate was purified by means of prepirative HPLC. Yield: 2.0 g (51% of theory)
LC-MS (Method 5B): 12, = 0.92 min and 0.94 min (cis/transfgomers); MS (ESIpos): m/z = 447 [M+H].
Example 37A  5[4-(Difluoromethoxy)pheny1]-1-[(1,1-dioxidothiomorpholin-4-yecarbonyl]piperidine-3-
20carboxylic acid fraekwitia efs’i280mésdixamnel) of the compoundnfr Exanple 41A in concentrated acetic acid

(192 ml) was admixed with 1.94 g of palladium/carb(l0% palladium) and 2.23 g of

platinum(IV) oxide. This was followed by hydrogeivat under a hydrogen atmosphere at standard
5 pressure for 6 h, then addition of another 1.00 gatladium/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]



BHC 09 1 019- F%ﬁi@%&PHEEi§§réig§ cohqrgLding to General Method 4A, 2.7 g (6.1 mmol) of methyl
5-[4-(difluoromethoxy)phenyl1]-1- [(I,1-dioxidothiomorpholin-4-y1l)carbonyl]piperidine-3-carboxylate
were reacted with 6.9 g (61.3 mmol) of potassium tert-l:_')\%_té)gide. Yield: 2.1 g (77% of theory) 5 LC-MS
(Method 5B): 12, = 0.82 min; MS (ESIpos): m/z = 433 [M+H]. Example 38A Methyl
514-(difluoromethoxy)pheny1]-1-[(1-oxidothiomerpholin-4-yecarbonyflpiperidine-3- carboxylate [cis/trans
isomer mixture] 102.2 g (7 7 mmol) of methy’5[4-(difluoromethoxy)phenyflpiperidine-3-carboxylate were
dissolved in 14 ml of N-methylpyrrolidone,Fand admixed with 4.0 ml (3.0 g, 23 0 mmol) of
N,Ndiisopropylethylamine and 3.3 g (11 5 mmoty;of Z¥nitrophenyl thiomorpholine-4-carboxylate 1- oxide.
The reaction mixture was converted in a micro ave a4180C for sgven minutes. Subsequently, water and
ethyl acetate were added, and the aqueous phasewas rgmoved andd5extracted repeatedly with ethyl
acetate. The combined organic extracts were washed witQ watgr BH@:HOQ 1 019- Foreign Countries - 64 -
and saturated aqueous sodium chloride solution, dried ovetgodium sulphate, filtered and concentrated
under reduced pressure The residue was purified by mearﬁo\f preparative HPLC. Yield: 2.2 g (59% of
theory) LC-MS (Method 5B): 12, = 0.90 min and 0.92 mih (Ci®/transisomers); MS (ESIpos): m/z = 431
5[M+H]. Example 39A 5[4-(Difluoromethoxy)pheny1]-1-[(1-ox dbthiomorpholin-4-yl)carbonyl]p
peridine-3-carboxylic acid [racemic cis isomer mixture]

NO,

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



10 According to Ggnerg MetBog #hutch@hifes mmol) of methyl 5-[4-(difluoromethoxy)pheny1]-1-
[(1-oxidothiomorpholin-4-yI)carbonyl]piperidine-3-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 water and acidified with concentrated hydrochloric acid. The precipitate was filtered off,

washed with wate i r e Yield: 0 ==Y thod 5B):
12,2 0.75 min MéSE%%ﬂfﬁ; ﬁ%ﬁ(ﬁgwﬁaiﬁ%ﬁ%ﬁlﬁfﬁ&ﬁéﬁﬁﬁ e

> 417 [M+ -
BHC 09 1 019- FAPLIGRSt imdd) ves ?ﬁ”%? Y 3PS G880 SF A BNSREBME M Brondidd in
1-methyl-2-pyrroliffbhe ¢184. 2niimed Dliddilcedrapyerhyliaminedand (261 eatedinGt poppea(Hriodidwénd 37.5
g (195 mmol) of mgithyh4R-gifvpsogrtfligerpsidBbanit)acetatird hanBrdateowasihraterde 80GbaRd then

stirred overnight. The reactipn solution was added to water extracted with diethyl ether, and the 5
organic phase wagntﬁrloeucﬁ?f evdg SR @Sf"pr}?a%Pﬁﬂ%r?meenﬁg@ﬁdécgngzg%rgtag] fi rganic phase under

reduced pressure, the residue was purified by means of column chromatographg (silica gel,
cyclohexane/ethyHsck2tE5H9§ SPiei& 71.6.13) {BY b HF (RELIGSERMERFEhYIFF R 65 fih: MS
(ESlpos): m/z = 280+]N+H]. Example 41A 10Methyl 5-[4-(2,2,2-trifluoroethyl)phenyl]n cotinate

Example 45A

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]



A solution of 8.00 Q,_@%élr@%gla:&gm@mgynd from Example 40A in toluene (304 ml) was admixed
under argon at RT with 10.9 g (50 2" mmol) of the compound from Example 33A in ethanol (100 ml) and
5.10 g (36.8 mmol) of potassium carbonate. After stirrir]% or 10 min, 3.87 g 15 (3.35 mmol) of
tetralcis(triphenylphosphine)palladium and then 5.83 g (100 mmol) of potassium fluoride in water (64 ml)
were added. The mixture was stirred ynder geflux for 8 h, and the reaction solution was cooled and diluted
with ethyl acetate. The reaction solution ¥as washed in water, and the organic phase was dried over
magnesium sulphate, filtered and condentrated under reduced pressure. The residue was purified by
means of column chromatography (silica gely20dighloromethafelimethanol 100:1 -> 80:1). Yield: 9.20 g
(69% of theory, purity 75%) LC-MS (Method EB): 2, =106 mik; M S): m/z = 296 [M+H]. Example
42A Methyl 5-[4-(2,2,2-trifluoroethyl)phenyl]piperidi HoxylBlte [racemic cis/trans isomer mixture]
BHC 09 1 019- Foreign Countries - 66 - A solution qf 9.20/g (23.4 mmol) of the compound from Exanple
41A in concentrated acetic acid (192 ml) was admixed v\th 1.94 g of palladium/carbon (10% palladium)
and 2.23 g of platinum(IV) oxide. This was followed by%royn&ation under a hydrogen atmosphere at

standard ) N
S

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)



5 pressure for 6 hBh"@@@P%EB’-&S’JeQ{H%‘BSMeQO g of palladium/carbon (10% palladium) and 2.00 9 of
platinum(IV) oxide, and hydrogenation under a hydrogen atmosphere at standard pressure overnight.

Subsequently, a further 1.00 g of palladium/carbon (10% palladium) and 3.00 g of platinum(IV) oxide were
added, and hydrogenation was effected under a hydrogen atmosphere at standard pressure for a further
24 h . The reactiopsejdtiRnwas JBieted thromeh e it 1as) filkes 199 pifdiug was washed with
methanol/water and the combined filtrates were concentrated under reduced pressure. The residue was
taken up in dichIoS@@%E@Q&aﬂd then washed with a 1 N aqueous sodium carbonate solution. The
organic phase wa sodium sulphate, filtered and concentrated under reduced pressure. Yield:
6.64 g (85% of theo urity. 90% ) LC-M %Method 2B): 12, = 0.83 and 0.84 min (cis/trans isomers); MS
(ESIpos):= 302 1&&{_%&1%%8@9@&@% ﬂ%ﬁpf-m-nitrophenyl) 5-[4-(2,2,2-trifluoroethyl)phenyl]p
peridine-1,3-dicarboxylate [racemic cis/trans isomer mixture] BHC 09 1 019- Foreign Countries - 67 -
NO2 A solution of 6.62 g (19 8 mmol, purity 90%) ofrtie compound from Example 42A in dichloromethane
(211 ml) was admixed with 9.65 ml (7.00 g, 69 2-mmq]) offtiethylamine and then admixed at OC with 3.99
[ 4s 5 warmed to RT and stirred for 1 h. The

reaction solution was washed with saturated aqueous s¢ aAliydrogencarbonate solution and water, and
the organic phase was dried over magnesium sulphate, filtered &hd concentrated under reduced
pressure. Yield: 10.3 g (91% of theory, purity 81% )

5 A solution of 10.0 g (50.2 mmol) of 4-bromoacetopbee 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



LC-MS (Method 2B); 55 bAD podid2omiRidsis/transisomers); MS (ESIpos): m/z = 467 10[M+H].
Example 44A Methyl I-(thiomorpholin-4-ylcarbony1)-514-(2,2,2-trifluoroethyl)phenyl]p

peridine-3-carboxylate [racemic cis/trans isomer mixtur_ej}1 BHC 09 1 019- Foreign Countries - 68 - A

solution of 10.3 g (17 9 mmol, purity 81%) of the compouid from Example 43A in 1-methyl-2- pyrrolidone

(65 ml) was admixed With JR L. (3R’ @sitide W&QOALﬁﬁéﬁl'%mms@@im%%r%;lr\étéaJa(WQE§a|ic%69%|mmol)
mrys

of N,N-diisopropylethylamine and then heated in 5 portions in a single-mode micrpwa,vef(
Optimizer) at 150€ {8 PRSP HBHNGRCHA 2% dN gb?%&%?éé&ﬂﬁﬁ%’(ﬁy 54rid B fé'a%)ﬁ)éctly by
means of preparative ¢4BLestereld: 5.63 g (71% of theory) LC-MS (Method 5B): R = 1.13 and 1.16 min
(cis/transisomers); MS (ESIpos): m/z = 431 [M+H]. Example 45A
1-(Thiomorpholin-deylearpponydg-224-#2, 2, 26trithu pne eyl ydspdne ayti pipe ndim @Byt g s ylisaeig) 1d[racemic cis
isomer] 7.74 g (69: ) s'ﬂ%ﬁaeﬁ' ¢ | r ded at RT to a solution of 2.97 g (6.90
mmol) of the gomgﬁm%rr@ﬂamplé%iﬂi%%ﬁﬁaﬁﬁﬁ 8§r%l§.' The mixture was stirred at 60C overnight.
For work-up, the rEetharllolsgvAas removed under reduced pressure, the residue was

xampile

Methyl 5-[4-(1,1-difluoroethyl)phenyl]piperidine-Garboxylate [racemic cis/trans isomer mixture]

CH,

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]



15 admixed with waterandq4he ,gg)%q%edg%&gdmed (pH 1) with aqueous 1 N hydrochloric acid solution.
The mixture was extracted with ethyl acetate, and the organic phase was dried with magnesium sulphate,

filtered and concentrated under reduced pressure. Yield: f2-<61 g (76% of theory, purity 84%) LC-MS
(Method 5B): R, = 1.02 min; MS (ESIpos): m/z = 417 [MZ ]. 20 Example 46A
{3-(3-Cyclopropy1-1,2,4-oxadiazol-5-y1)- 514d,2 2,2-trifluoroethyl)phenyl]piperidin-1-y11-
(thiomorpholin-4- yemethanone [racemlc cis |omer] BHC 09 1 019- Foreign Countries - 69 - Accordlng

(Method SB) R = 1.23 min; MS (ESIpos): m/z = 48 d
4H), 3.92 (d, 1H), 3.68-3.52 (m, 3H), 3.44 (br. s., 4H), 3. 3 (m, 1H), 3.03-2.85 (m, 3H), 259 (br. s.,
5H), 228 (d, 1H), 216-2.06 (m, 1H), 1.92 (q, 1H), 1.10-1.0 g 2H), O: -0.85 (m, 2H). Example 47A
10{313-(2-Methoxyethyl)-1,2,4-oxadiazol-5-y1]-514-(2,2,2-trifluoroethyl)phenyl]piperidin-1-y11-
(thiomorpholin-4-yemethanone [racemic cis isomer] %:%rd@g to General Method 6A, 300 mg (0.720
mmol) of the compound from Example 45A and 93.6 mg (0.792 mmol) of
N1-hydroxy-3-methoxypropanimidamide were reacted Yield: g 15(63% of theory, approx. 15% trans
isomer)

(6400 MHz, DMSO-d6): 8 = 7. 32 (s,

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



BHC 09 1 019- Foéﬁ'@%&PHﬂS”EéraaQ cdfriMs (Method 5B): R = 1.14 min; MS (ESIpos): m/z = 499
[M+H]. Example 48A 1-Bromo-4-(1,1-difluoroethyl)benzene 5 A solution of 10.0 g (50 2 mmol) of

4-bromoacetophenone in tetrahydrofuran (20 ml) was ad’gllxed with 50.0 ml (151 mmol, 50% in
tetrahydrofuran) of bis(2-methoxyethyl)aminosulphur triffuoride (Deoxofluor) and 3 drops of methanol, and

then stirred under feflyidarst fax% (B ARG EWEH Bﬁﬁe@@;&ﬂéﬁ’i‘dﬁ%rﬁ@&%ﬂﬂ@)@m% I%%tﬂ})lxﬁure of

saturated aqueous sodium hydrogencarbonate solution and ice ( ggw nd then extracted with dieth
ether. The organlé))ﬁﬁ%{'ggrfoig %W@ﬂ ey UH?BIHM%@’@F[& QR @ BIRRURRNE F9ger R ced
pressure. The residds waldgunified) lof, mdiégepropeiethytamire anthtogrdiehie (sificapgel ppe soleeimode
ether/dlchlorometmv%{lé 3?% s&aﬂﬁn&‘iz@r % abtReory) 43-HNVRJAQR, MJéZreQMe?rpsQ@)'oﬁs—vJe%O (d,

252 0 20 Ll i G ok S ahomemieienlnetal b

solution of 2
under argon at RT Wlth 3.62 6 7 mmol) of the comﬁ]ound from Example 33A in ethanol (8 4 ml) and

2.03 g (14.7 mmobco%’ﬁo@{?é Eﬁ}b&fa 2Rt Tor( @ e SYALSIONE. 3EIMAVT or413

tetralcis(triphenylghesfhine)palladium and then 2.33 g (40 0 mmol) of potassium fluoride in water (5.8 ml)
were added. The mixture was stirred under reflux for 8 h, and the reaction solution was cooled and diluted
with ethyl acetate gkh@greagion solution was washed in water, and the organic phase was dried over
magnesium sulphate, filtered and concentrated under

5-[4-(1,1-Difluoroethyl)phenyl]-1-(thiomorpholin-gicarbonyl) piperidine-3-carboxylic acid

10 [racemic cis/trans isomer mixture]

CH,

@

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]



BHC 09 1 019- Fogeign L PHYIES aldh dRRYsEd 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) LC-MS (Method 28)7412 = 1.20 min (methyl ester) and 1.28 min
(ethyl ester); MS (ESIpos): m/z = 5278 [M+H] (methyl ester) and 292 [M+H)] (ethyl ester). Example 50A
Methyl 5-[4-(1,1-difluoroethyl)phenyl]pipeggdine-3-carboxylate [racemic cis/trans isomer mixture] C H3 A
solution of 2.30 g (8 30 mmol) of the compotind from Example 49A in methanol (52 ml) and 10
N (6°8 A #N1.05 g of palladium/carbon (10%

palladium) and 1.92 g of platinum(IV) oxfde g ¢ d?we%ht in a hydrogen atmosphere

S : glite, thevfilter residue was washed with
methanol/water and the combined filtrates were concentratgd under reduced pressure. The residue was
taken up in dichloromethane and then washed with a aqueous sodium carbonate solution. The
organic phase was dried over sodium sulphate, filtered ahd concentrated under reduced pressure. Yield:
2.30 g (81% of theory, purity 82% ) LC-MS (Method Q(%N 80 and 0.81 min (cis/transisomers); MS
(ESlpos): m/z = 284 [M+H]. Example 51A 203-Methyl 1-(4-rjitrophenyl)
544-(1,1-difluoroethyl)phenyflpiperidine-1,3-dicarboxylate [ra ic

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]



cis/trans isomer mixjHied BHE P di&s rgigian Countries - 72 - NO2 A solution of 1.30 g (3 78 mmol,
purity 82%) of the compound from Example 50A in dichloromethane (44 ml) was admixed with 1.84 ml

(1.34 g, 13 2 mmol) of triethylamine and then admixed a}gc with 762 mg (3.78 mmol) of 4-nitrophenyl
chloroformate. The mixture was 5 warmed to RT and stirred for 2 days. The reaction solution was washed
with saturated aqueous sodium hydrogepgarbonate solution and water, and the organic phase was dried
over magnesium sulphate, filtered and concentrated under reduced pressure. 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 isomers) and 2.68 and 2%
278 [M+H] (methyl ester) and 292 [M+H] (ethyl eB
Methyl544-(1,1-difluoroethyl)pheny1]-1-(thiomorpho
trans isomer mixture]

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

O

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



15 BHC 09 1 0195 Jeos8i9 feOHBILIES cddiAsSolution of 1.94 g (3 50 mmol, purity 81%) of the
compound from Example 51A’in I-methyl-2- pyrrolidone (18 ml) was admixed with 1.99 ml (2.17 g, 21.0

mmol) of thiomorpholine and 1.83 ml (1.36 g, 10 5 mmol) of N,N-diisopropylethylamine and then heated in
3 portions in a single-mode microwave (Emrys Optimiz'er)Gét 150C for 45 min. For work-up, the reaction
solutions were 5copained and:nerifigd diveellviehernsofaigraalivg lREG. Yield:Racnae 4349 of
theory) LC-MS (Method SB'%: R =228 and 235 min C|s/tran3|somers§; M @SI 0S): m/z = 413 [M+H].
Example 53A 5140121 BiMis SERSIFPASAG T XA RidRR PRETH - SHOIAYRY iﬁ%rir Ao SRR ME3cid
10[racemic cis/trawsdbetneitmiktiaeys 1L 4¢ ky dicti@arienadidobpddirsmiimphese burexdded s avdedsatRT to
a solution of 528 mg a8 fRERA]) MhthencomBRINthHO - Burdrple SAH iaslquewat methans). hegmavrture
was stirred at§0C olvermgpt. For worh—u the m?thgxqil wast‘;_’em ved ugg!ir I‘edéJC%d pressure 8the
residue was 1% adifivEd WHRWALEFRAY (5L GRidte \FAS QMg |3'§%6PP EL) Wi P’laatﬂ]ue&?s‘ir %%I? Rioric
acid solution. Theabiixnaewaas exirsdcacewitiectliynerittafedr évritiReGryjaisiclphag &M atiiedrwith

magnesium sulphate, filtered and concentrated under reduced pressure. Yield: 471 mg (91% of theory,
2:1 cis/trans isomecmistvethod 58YMS- (0ethoid 3B): (R4nP&iatdris @domers) MBS(ESposy. mADe 399

[M+H]. 20 Examplﬁ,@ﬁﬁ

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)



{3-(3-Cyclopropylsl, s @220} ansy Bsarfidd : 1-difluoroethyl)phenyljpiperidin-1-y11-
(thiomorpholin-4-yemethanone [racemic cis isomer] BHC 09 1 019- Foreign Countries - 74 - According
to General Method 6A, 150 mg (0.376 mmol) of the co und from Example 53A and 41.5 mg (0.414
mmol) of N-hydroxycyclopropanecarboximidamide were reacted Yield: 77.9 mg (44% of theory) 5 LC-MS
(Method 28): 12, A4 BMSAG SO Mg 6% 04" EIARAE S5 eiilios): vz = 320
5-[4-(2-hydroxyethyl)phenyl]nicotinate HO 0 CH3  According to General Method 3A, 6.00 g (29.8 mmol)
of 2-(4-bromophe IJquh'anol and 19.6 g 10(74.6 mmol) of methyl
5-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-yenicotinate were reacted. Yield: 6.12 g (74% of theory)
LC-MS (Method 2B520ple58286 min; MS (ESIpos): m/z = 258 [M+H]. Example 56A Methyl
5-[4-(2-hydroxyethyl)phenyl]piperidine-3-carboxylate [racemic cis/trans isomer mixture]
1-Acetyl-5-[4-(2,2-difluoroethyl)phenyl]piperidind-carboxylic acid [racemic cis isomer]

Fo F

OH

N

A

0~ “CH,

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



BHC 09 1 019- FogeigndPHIIES zidR cbifdidCH3 A solution of 5.40 g (19.6 mmol) of the compound
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(lV) oxide. This_vs;gs_ followed by hydrogenation under a hydrogen
atmosphere at standard 5 pressure for 6 h, then addition of another 1.00 g of palladium/carbon (10%

palladium) and 1.0Q.5QfRjaENGBAM) RetRaEs AYAragesses Mﬂﬁﬁﬁitg Byshiosem & ParpRlRGe3m

standard pressure overnight. This was followed %ﬁ(}/dro?enatj)on in a Parr ;ar(l)ﬁ)é)aratus under a 3 bar
hydrogen atmospeRRIF 330rIE 2 R, M & e iERS AU BER A HRar s B G DI R W R P Fesidue
was washed with wreth@aoldwatedrd thecGidbintthédnatediMede concentrated under reduced
10pressure. The residue was codistilled repeatedly with toluene and then dried under high vacuum. Yield:
6.63 g (56% of the@ypuityhdd%B):LF=-M& (Metsl(28kotR, =38 a1 in-+dad 0.40 min (cis/trans isomers);
MS (ESIpos): m/z = 264 [M+H]. Example 57A 15Methyl
1-acetyl-5-[4-@-hygegyrtByAphenyl]piperidine-3-carboxylate [racemic cis/trans isomer mixture]

3-[4-(2,2-Difluoroethyl)phenyl]-5-[3-(2-methoxyethyl,2,4-oxadiazol-5-yl]piperidine  [racemic

cis isomer]

I=

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]



HO 0 CH3 A selutiqn of 3 98-g/£2,3 8 MAgLsPurity 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. At this temperature, 0.33 ml (0.37 g, 4 6/ mmol) of acetyl chloride was added BHC 09 1
019- Foreign Countries - 76 - dropwise and the mixture was stirred for 2 h. A further 0.13 ml (0.15 g, 1 86
mmol) of acetyl chloride was added-and the mixture was stirred for 1 h. Subsequently, the reaction
solution was washed with aqueous 1 N'hydrochloric acid, and the organic phase was dried over
magnesium sulphate, filtered and condentrated under reduced pressure. The residue was purified by
means of 5column chromatography (silica ethanol 30:1), and the crude product
obtained was purified once more by mea :1.17 g (41% of theory) LC-MS

(Method 5B): R = 0.72 min and 0.74 min (ci ' ; dn/z = 306 [M+H]. Example 58A
10Methyl 1-acetyl-5-[4-(2,2- dlfluoroethyl)phenyl]plend ne-3-carboxylate [r%q?mlc cis/trans isomer
mixture] N
02\0
NO

2

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



A solution of 631 mgd{29? Mg Qlihe spmaound from Example 57A in dichloromethane (20.8 ml) was
admixed with 1.45 mI(1.60 g, 20.5 mmol) of dimethyl sulphoxide and 1.78 ml (1.32 15 g, 10.2 mmol) of
N,N-diisopropylamine. Subsequently, 1.30 g (8 18 mmc_)lgoo_f sulphur trioxide-pyridine complex were added
at -20C and the mixture was stirred overnight, in the course of which it was warmed slowly to RT. The

reaction solution viag,hitdiesk ¥atH fiF HUSMRIANS I ANEOUE IR RRRREMERWBRNGSAM LD M&HGA. dried

over magnesium Sl?ﬁlghat_e, filtered and concentrated under reduced pressure. The crud%%roduct 778

mg) was subsequéith/ PR 38 AV AATHE SPERRARARE S Hiis Hh B L R UPSRARD SR with
0.50 ml (615 mg, 348duni?D oldiedddanmiedseiiphdirseiftapyielby(BAST prithibenikeatedvasstimseeat RT for
4hh and then the rﬁi&ﬁwavyagﬁﬁﬂge@&w%wi%ﬁ%a@dmgﬁ %iﬁqmﬁquﬁ%uve%%wpgatm@uﬁ@t@a After
phase separation, the organic e, was dried over magnesium sulphate, filtere concentrate
Undor recticed proCLTTESS REE RUAE LGy DAD HUN R B BRI o Freia LAV ot E-YRE 120 mg
25(24% of theory, purity 61%, approx. 2:1 cis/trans isomer mixture) BHC 09 1 019- Foreign Countries -
77 - LC-MS (Methder™¥8)Meshad PRy i QA 0 IS rsTsBMdMsHMS (ESIpos): m/z = 326 [M+H].
Example 59A 1-Acetyl-514-(2,2-difluoroethyl)phenyl]p peridine-3-carboxylic acid [racemic cisisomer] S
OH 410 mg (3.65Exampe 8ftAotassium 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 m1). The mixture was stirred at
60C overnight. FONvriyrkexp;lthethretaniopwasnenarborichdatétereduced pressure, the residue was
admixed with water and the mixture was acidified (pH 1) with agueous 1 N

_OH

I
(@)
7
H,C z “NH,

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



10 hydrochloric a%ﬁé?ié'ti%lgTEGr&HﬁtéB%N%% extracted with ethyl acetate, and the organic phase was
dried with magnesium sulphate, filtered and concentrated under reduced pressure. Yield: 153 mg (67% of
theory, purity 50%) LC-MS (Method 5B): 12, = 1.74 min; I}_/IS (ESlpos): m/z = 312 [M+H]. Example 60A
151 - {314-(2,2-Difluoroethyl)pheny1]-513-(2- methoxyet yI)-1,2,4-oxadiazol-5-yl]piperidin-1-y11-
ethanone [racemic cis isomer] BHC R9 1 0g9- Foreign Countries - 78 - According to General Method 6A,
153 mg (0.270 mmol, purity 50%) of thextompound from Example 59A and 41.3 mg (0.297 mmol, purity
85%) of N-hydroxy-3-methoxypropanimigamide were reacted Yield: 46.6 @id, (32% of theory, purity 72% )
i S ]. SQExampIe 61A
perldlne[racemlc cis isomer]

ml) was admixed with 69 p1 (15 mg, 0.42 mmol) of concentrated hydrochloric acid. Subsequently, the
mixture was stirred under reflux for 24 h, and the reactiin solution was diluted with water and washed
with diethyl ether. The aqueous phase was alkalized a@ extracted with dichloromethane. The organic
phase was dried over magnesium sulphate, filtered arfd cawicentyated under reduced pressure. Yield: 36.3
mg (87% of theory, purity 70% ) 15 LC-MS (Method 5B): 12, =0
Example 62A

1 min; MS (ESIpos): m/z = 352 [M+H].

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]



4-Nitrophenyl314-&;,8-@@@8{9@;@/9epwﬁlfég-(z-methoxyethyl)-l,2,4-oxadiazol-5-
Apiperidine-1-carboxylate [racemic Cis iIsomer] BHC 09 1 019- Foreign Countries - 79 - NO2 A solution
of 36.3 mg (0.061 mmol, purity 70%) of the compound fré) 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 chlorgfRffaigoy /A AAHRSRL RT= BRa mbdyre was paired & Bl g1heangiihgaihe

reaction solution was washed with saturated aqueous sodium hydrogencarbonate solution and water, and
the organic phase'Wa% dfid’oVePiyrBLidhMibfad Yiltered and concentrated under reduced
pressure. Yield: 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{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- F%ﬁi@%&PHEEiﬁﬁréiﬁﬁ céysplidion of 56.0 mg (0.065 mmol, purity 60%) of the compound
from Example 62AIn I-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 -diisopropylethylamine and then heated in a
single-mode microwave (Emrys Optimizer) at 150C for 30°min. For work-up, the reaction solutions were
Scombined and pyfifiga glieestivipy means of preparative HPLC. Yield: 14.7 mg (47% of theory) LC-MS
(Method 5B): 12, =1.09 min; MS (ESIpos): m/z = 481 [M+H]. Example 64A
1V-Hydroxy-1-me@%gyﬁ%%%pﬁ%%ﬁg)g&m&%%i e 10100 mg (1.03 mmol) of

e

1-methoxycyclopropanecarboxami . N. Owen, H. M. Babatunde Somade, J. Chem. Soc. 1947,

1030-1034] in tetrahydrofurap (22.7 ml) was admjxed with 1.5 6 08 mmol) of meth .
N-Oriothylammon ST Iy e ABATRAAR (LPGLEE oGP e S e O iy T
reaction mixture vassna@ehxed Wittihdieioetrneithaprs abeRziier 26id d @ el ganic iirasewiaistdideld over

magnesium sglphaigefiltaresandspaneant aedd rter res derdMémplaasuige(63duna presbgle Rradiuet).
100 mg of the cruggsi%oquchvi\f%réebinitiall Lhar egrgrtli\;eth L(e! (2.2 ml), admixed with 107 mg (1.55 mmol)
of hydroxylammonium chionidé and’d"t7m mg, .04 mq) of triethylamine and then stirred under
reflux overnight. The reaction solution was concentrated under reduced pressure, and the residue was
admixed with satuPSEIRAY RIS SHIBM IR~ YbIution and then extracted with dichloromethane. The
organic phase was dried over 20 magnesium sulphate, filtered and concentrated under reduced pressure.
The residue was fuBSkoe iy stiarRIORiH e thipeReSt &t aRiRRoIHRINSARs(ARBFEXiIFEHEa BYframaie filtrate
was concentratedadnthasd ad rTegtpresmuasctieisheddxgoag did 3hdoftbenry) ThHd NMBke idsizred
DVISO-46). 87 9 G0 rbE IR0 Bl 0060 SR Gl Ereutle S 2R
313-(1-Methoxycyclopropy1)-1,2,4-oxadiazol-5-y1]-514-(2,2,2-trifluoroethyl)phenylThiperidin-1- y1
(thiomorpholin-4-yIERA AN AT PRI FeAENIYESTRE: BHC 09 1 019- Foreign Countries - 81 -

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

e O/N\>\L
F ~
N
0
\
;\l\ CH,
0 N/\
K/S\
N
15 O

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).



According to Gengig-Metherh 6/ 231 dBgh k€24 mmol) of the compound from Example 45A and 32.0

mg (0.246 mmol) of N-hydroxy-I-methoxycyclopropanecarboximidamide from Example 64A were

reacted. Yield: 31.1 mg (27% of theory) 5 LC-MS (Meth%% 5B): R = 1.22 min; MS (ESIpos): m/z = 511
, 3.94 (d, 1H), 3.69-3.52 (m, 3H), 3.48-3.42 (m,

[M+H]. 1H NMR (400 MHz, DMSO-d6): 8 = 7.33 (s, 4H)
4H), 3.41-3.34 (Mggkhp3-96-2.85 (m, 3H), 2.63-2.57 (m, 4H), 2.32-2.25 (m, 1H), 2.02-1.88 (m, 1H),
1.34-1.28 (m, 2H),_ff9pTlTll (m, 2H). Example 66A 104-Nitrophenyl thiomorpholine-4-carboxylate

1,1-dioxide 17.0,g (9 ofthi line 1, 1-dioxi I ide [nitjally charged in 100
ml of dichloromet gﬁ%ﬁﬁm%%gg%&;&%ﬁ#ﬁﬁ%é &ﬁ%&%&é@%ﬁﬁ%@%ﬁ%ﬁ'ﬁl@a 48.8 mmol) of
triethylamine. 10§49 &R b ARG BBARRS ["éRFRITEINHEH 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 dried under high vacuum._Yjefd; 9.(83% of thecg)L)N,_C-MS (Method 5B): R = 0.75 min;
MS (ESIpos): m/z = 301 [M+H]. BHCF 101 eign Countrigs  \
F

Sx

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)



-82-1H NMR (4%@5@&8%5&-@% 85ufkmd-8.28 (m, 2H), 7.55-7.50 (m, 2H), 4.01 (br. s., 2H), 3.87 (br.
S., 2H), 3.37 (br. s., 2H), 3.28 (br. s ZH). BHC 09 1 019- Foreign Countries - 83 - Working Examples

General Method 1: Sulphoxide formation A solution of the appropriate thioether (1.0 eq) in
dichloromethane (approx. 20-40 ml/mmol) is admixed at' RT with 50% meta-chloroperoxybenzoic acid

(0.9-1.0 eq.). The reagdqmestiERSRSHBEhR ISR (DR ARLelRr RAEIN. The solvent is removed
under reduced pressure and the residue is purified by means of preparative HPLC. General Method 2:

Sulphone formatiq lygi f th riate thjoether ( indi r tha rqex,,20-40
ml/mmol) is admixeﬂdﬁﬁ%&%%ﬁgﬁ%%gﬁ%z%r dx%&te%f@a%%%q?ﬁ ’ rgé%c [ %’%%Qture is
stirred 10at room &ePiperae P 36- A3 6oHE s 8 A4 (@ dke Hubidl Prétd el Brds8utdand &,
residue is purified hysmeans obpreparaij\viiBColsamme §

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]



{313-(2-Methoxyethyh) b 3.819*2diazRl 5N ad 4-(trifluoromethoxy)phenyl]piperidin-1-y11-
(oxidothiomorpholin-4-yl)ymethanone [racemic cis isomer] 15 F'F 0 CH3 According to General Method 1,
100 mg (0.200 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 (d, 34), 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), 3.09-2.88 (hh,C7H), 2
019- Foreign Countries - 84 - Example 2

CH,

Sx

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]

H,C O/N\
NS
N
N
K/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.
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;



5 According to GegierahMethgdely SQ9 &38AL07 mmol) of the 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];

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), 3.05-2.85
(m, 5H), 2.75-2.65 (m, 2H), 2.28 (d, 1H), 2.14-2.08 (m, TH), 1.94 (g, 1H), 1.09-1.01 (m, 102H), 0.92-0.84
(m, 2H). Example g, [$rt3- (266l RRIOPYId R et 8“9'%?&5294})751?4(?%80%%&@% dﬁ‘r}z@é éle% .

-oxidothiomorpholin-4- yl)methanone [racemic cis isomer 19- Foreign Coun

LC-MS (Method 58:'H 4t (WS YESH o554 3&4%%%4’-1} M ROR QM2 BMED ) 6 =
7.24 (d, 2H), 7.17 (fol,s2H)),3.96 (d 32H)1.8767-346 (m, 5H), 3.045-2.85 (m, 5H), 274-2.66 (m, 2H), 257 (q,
2H), 2.25 (d, 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&ipryethyl)-1,2,4-oxadiazol-5-y1]-5-(4-ethylphenyl)p peridin-1-y11(1-
oxidothiomorpholin-4-yemethanone [racemic cis isomer] According to General Method 1, 50 mg

(0.109 mmol) of the. Hﬂﬁl éﬂm ELX@m%dlalzw eslaigreietheipidhdd, mpéddKoofiiheory) LC-MS

(Method 5B): R = 1%1 § ?r;? /z—A[ M+H]; 1H NMR (400 MHz, DMSO-d6): 6 = 7.23 (d,

2H), 7.17 (d, 2H), 3681 ‘}f? ﬂ&n B3 ISP HIS 43 (g, 1H), 3.07-2.89 (M, 3H), 2.75-2.66
(m, 3H), 2.57 (q. 3H), 1.95 (q 1H), 1.24 (br s, 1H), 1.16 (t, 3H), 1.07 (t, 3H).

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]



15 Example 5 {3132-Edh e thylidnddipgadiazol-5-y1]-5-(4-ethylphenyl)piperidin-1-y11(1-
oxidothiomorpholin-4-yemethanone [enantiomerically pure cis isomer] BHC 09 1 019- Foreign Countries -
86 - Enantiomer separation of the racemate from Exam #e 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 (ESpos): pi/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 (q, 1H), 3.07-2.89 (m, BHy, 2.75:2.66 (m, 3H), 2.57 (q, 3H), 1.95 (g, 1H), 1.24 (br s, 1H),
1.16 (t, 3H), 1.07 (t, 3H). Example 6 —N
10{313-(2-Ethoxyethyl)-1,2,4-oxadiazol-5-
oxidothiomorpholin-4-yemethanone [enantionTérically purgcis idbmer]\ Enantiomer separation of the
racemate from Example 4 according to Method 6D gave 37.7 mg of the titit compound from Example 5
and 20.0 mg of the title compound from Example 6. 13\LC-MS (Method 5BgHR = 1.01 min; MS (ESIpos):
m/z = 475 [M+H]; HPLC (Method 1E): R = 7.27 min,ﬁgS% cc; BHC 09 1 019- Foreign Countries

¢} N

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]



- 87 - 1H NMR (400, Mz, BM4S0;d gouguge% (d, 2H), 7.17 (d, 2H), 3.98 (d, 2H), 3.71 (t, 2H), 3.67- 3.47

(m, 4H), 3.43 (q,

m, , 2.66 (m, 3H), (br s, 1H), 1.16 (t, 3H), 1.07 (t, 3H). 2.57 (q,

3H), 1.95 (q, 1H), 1. 24 Example 7
5{313-(2-Hydroxyethyl)-1,2,4-oxadiazol-5-y1]-514- (trlfluoromethyl)phenyl]plperldln 1-y1}(1-

oxidothiomorpholipzdaygmEih ARRIIAEERNG CiS SRR E5300 mnodihe compound from Example 26A were

10

15

20

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.
LC-MS (Method 5B): R= 1.04 min; MS (ESIpos): m/z = 533 [M+H]
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-

dioxidothiomorpholin-4-yl)methanone [enantiomerigadure 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
chloroperbenzoic acid and then stirred for 30 riliime 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]

HPLC (Method 3E): R= 4.26 min, > 99.05% ee;



According to GengggkMetherh 1 82; HHQC(QJMQSmmOD of the 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+H]; 1H
NMR (400 MHz, DMSO-d6): 6 = 7.70 (d, 2H), 7.58 (d, 2H), 4.77 (t, 1H), 3.99 (d, 1H), 3.74 (q, 2 H),

3.68-3.59 (m, 3H), 3.57-3.48 (m, 2H), 3.48-3.38 (m,1H), 12-3 01 (m, 3H), 2.98-2.86 (m 2H), 2.85-2.80

(m, 2H), 1.55 (a, )N 2, DMSO.9: 8= 7.47 (d 2H), 7,33 (d. 2H) 399& 1H), 3.6863(m, 5H),
15(1,1-Dioxidothiomorpholin-4- 1)%3 3-(2- methoxyet g#t 2 4-oxadiazol-5 516
(tnfluoromethoxy)ﬁh@rgll?jﬁ B@r - 33 thihShe: @A Rﬁﬁ@l@%ﬁ? Blrkdis3 rﬁ@ﬁ (B d-24d%0-

Foreign Countries1+H381-08-A08d¢ndiay)i® Sead&(vethiod 2, 150 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 compoundfiggnxample 8 and 72.0 mg of the title compound from Example 9. 5 LC-MS
(Method 5B): R = 1.04 min; MS (ESIpos): m/z = 533 [M+H]; HPLC (Method 2E): 12, = 15.64 min, > 99.5%

cc; 1H NMR (400 Mirzc{Msiohel Q)zﬁnxéégz@a%)y, [43BiiShottdin APBHERMRIpetidB-8-pR1(A, 7H),
3.45-3.35 (m, IH), 30 do?nom()rpﬁo%n 4- y:bmgthang'r?e %naﬁtlzo%%rfyqiure 2|s |somé 1 H), 1.97 (g, 1 H).

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]



Example 9 10(1,lﬂe@gqtawcgmigb%-,%;liggs-[&(2-methoxyethyl)-l,2,4-0xadiazo|-5-y1]-514-
(trifluoromethoxy)phenyl]piperidin-I-ylimethanone [enantiomerically pure cis isomer] BHC 09 1 019-
Foreign Countries - 89 - According to General Method _29%50 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 compound from Example 8 and 72,Q mg of the title compound from Example 9. LC-MS
(Method 5B): R = 1.04 min; MS ( 0S): C (Method 2E): 12, = 42.42 min, >
99.5% cc; 1H NMR (400 MHz, DMSO-d6): { H), 733 (@, 21), 4.03 (d, IH), 3.70-3.58 (m, 7H),
3.45-3.35 (m, IH), 3.23 (s, 3H), 3.21-3.15 (m,4H), 3y12-2:30 (m,"$H), 2.83 (¢l, 1 H), 1.97 (g, 1 H). Example
10  {3-(3-Cyclopropy1-1,2,4-oxadi azol-5-y1)-514k(tri fl oromethoxy)pher}éé‘gﬂperidin-l-y11(1,1-
10dioxidothiomorpholin-4-yemethanone [enantiomericaily pure cis isomer] 136°mg (0.281 mmol) of
{3-(3-cyclopropy1-1,2,4-oxadiazol-5-y1)-514-(trif|uggﬁ{ho%enyl]-

piperidin-1-yll(thiomorpholin-4-yl)methanone [race cis'isomen (Example 27A) in dichloromethane
(11.6 ml) were admixed at RT with 243 mg (0.703 mmol) af meta=i8 chloroperbenzoic acid and then
stirred for 30 min. The reaction solution was concentrated undér\teduced pressure, and the residue was
taken up in acetonitrile and purified by means of preparative HPL. Enantiomer separation of 136 mg of
the racemate according to Method 2D gave 61.7 mg of the title compound from Example 10 and 59.6 mg
of the title compourddirding ExgesieiiMethod Z-MI (Methdd35Bptihe dotrRonin S BE8inds BAnere 515
[M+H]; 20 HPLC (Mgthedi3akibher S8R, ot 99.9%% SCibemate according to Method 3D gave 36.0 mg

of the title compound from Example 12 and 35.0 rhthe title compound from Example 13.
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

.

\N

O\
X

O N

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.



BHC 09 1 019- chgi@r&&PH{g[iggré@Q cJHNMR (400 MHz, DMSO-d6): 6 = 7.47 (d, 2H), 7.33 (d, 2H),
m, .

3.99 (d, 1H), 3.67-3. , -3.33 (m, 1H), 3.20-3.14 (m, 4H), 3.08-2.96 (m, 3H), 228 (d, 1 H),
214-2.06 (m, 1H), 1.94 (g, 1H), 1.08-1.03 (m, 2H), 0.91_-828_6 (m, 2H). Example 11
5{3-(3-Cyclopropy1-1,2,4-oxadiazol-5-y1)-514-(trifluoromethoxy)phenyl]piperidin-1-y1}(1,1-

dioxidothiomorphcﬂ@]\ﬁsy@)ig@,tg@ggg Aenantigmericaly Rigefis ism?mﬁ]% mg (0.281 mmol) of
{3-(3-cyclopropy1-1,2,4-oxadiazol-5-y1)-514-(tr fluoromethoxy)pheny1]-

piperidin'l'yl1(thWHE@WQ@ZF&&%&)%%&BW@%/[@Q&@&?@S isomer] (Example 27A) in 10 dichloromethane
wit mg (0.

(11.6 ml) were admixed at 03 mmol) of metachloroperbenzoic acid and then stirred
for 30 min. The reaction solution was concentrated under reduced pressure, and the residue was taken

up in acetonitrile aHd\'Mﬁ'iﬁAéoc? W%ﬂg%@p%ﬁgéﬁ\% ABL &S iﬂhépggﬂa}aﬁ'?o:ﬁ%ﬁ%' %H)Of the
racemate accordidgto3MettnadL ), §R2($13 HMg. bl theditssionitpdihdFan? Bxampldll @ &BdbS.6)ng of

the title compeguna feiy Bxaynpte; 14 17)LC1¥E @Mgthod 5B): R = 1.12 min; MS (ESIpos): m/z = 515
[M+H]; HPLC (Method 3E): R = 5.68 min, >99.0% cc; 1H NMR (400 MHz, DMSO-d6): 6 = 7.47 (d, 2H),

7.33 (d, 2H), 3.994d, 1H), 3,67-3.56 (M, 5H), 3.40-3.33 (m, 1H), 3.20-3.14 (m, 4H), 3.08-2.96 (m, 3H),
2.28 (d, 1 H), 2.14206. (- 1H), 1.94 (q, 1H), 1.08-1.03 (m, 2H), 0.91-0.86 (m, 2H). 20 Example 12 BHC
09 1 019- Foreign COUAMES 9,1 5 4-oxadiazol-5-yl)-5-(d-ethylpnylpiperidin-1-yi](L,1-

dioxidothiomorpholin-4-yl)methanone [enantiomerigadure cis isomer]

H,C o—N

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]



According to Gen%@&%‘@?‘@?ﬁﬂr@i@n’ﬂ%ﬂﬂe@ mmol) of the compound from Example 8A were reacted.
Enantiomer separation of 74.9 mg of the racemate according to Method 3D gave 36.0 mg of the title
compound from Example 12 and 35.0 mg of the title co_rg%qund from Example 13. 5 LC-MS (Method 2B):
R = 1.17 min; MS (ESIpos): m/z = 477 [M+H]; HPLC (Méthod 4E): R = 5.49 min, >99.0% cc; 1H NMR
(400 MHz, DMSO-d6): 6 = 7.23 (d, 2 H H), 4.03 (d, 1 H), 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), 3.05'& ®2.88 (d, 3H), 2.30 (d, 1 H), 1.95(q, 1

H), 1.16 (t, 3 H). 10 Example 13 ~
(1,1-Dioxidothiomorpholin-4-y1){3-(4-ethylphenyH oxy®thyl)-1,2,4-oxadiazol-5-y1]-
piperidin-1-ylimethanone [enantiomerically pure cis isoer] | According to General Method 2, 77.0 mg
(0.173 mmol) of the compound from Example 8A were 15Neacted. Enantiomer separation of 74.9 mg of
the racemate according to Method 3D gave 36.0 mg of thg title compound from Example 12 and 35.0 mg
of the title compound from Example 13. BHC 09 1 01% Foréjgn Cyuntries - 92 - LC-MS (Method 2B): R =
1.17 min; MS (ESIpos): m/z = 477 [M+H]; HPLC (Method 4E); R = 4207 min, > 99.0% cc; 1H NMR
(400 MHz, DMSO-d6): 6 =7.23 (d, 2 H), 7.17 (d, 2 H), 4.03 (d, N 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), 3.01-2.83 (m, 4 H), 288 (d,3H),52.30(d,1H),1.95(q, 1
H), 1.16 (t, 3 H).

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
\



Example 14 [3-(3-&;@8@rp@yg._-,;ogefb-rp&gmgg-S-yl)-S-M-ethylphenyepiperidin-l-yl](l,1-
dioxidothiomorpholin-4-yemethanone [enantiomerically pure cis isomer] 10 According to General
Method 2, 55 mg (0.230 mmol) of the compound from I_Eﬁr_nple 9A were reacted. Enantiomer separation
of 53.3 mg of the racemate according to Method 4D gave 23.0 mg of the title compound from Example 14

and 23.0 mg of thg 4 e, B RI@PRIBo Ry S5SNI A URY T P B X1 M ABveliRos):
m/z = 459 [M+H]; HPLC (Method SE%: R = 8.89 min, >99.0% cc; 151H NMR (400 MHz DMSO-dGr%:g6 =

7.23 (d, 2 H), 7.16 FSHT 988 T 198574 RY 24 5% (M 8 ieEa 25005ng 19 M5Thod A ve sy
3.07-2.91 (m, 2 Hpf e 1t 8anfpouncHiorR B2 BE {Mmar 99, 2iaBe(tl e deinuet 2 @8 Eraniple ), 71.91 (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-Cyclopropyd- 2 akad 2o RS-y b midt-sith yiishesyy epipercba {I4yd] (1, 1-
dioxidothiomorpholin-4-yemethanone [enantiomerically pure cis isomer] BHC 09 1 019- Foreign
Countries - 93%- AgeordingitR=anerel Metherh 2 55.4m@:(0.130 mmol) of the compound from Example
9A were reacted. Enantiomer separation of 53.3 mg of the racemate according to Method 4D gave 23.0
mg of the title compayd frRIREBRIEH 2D 230 @S £h thetite SAPLUREHTTOT BIgMAIS, %1

(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



5 LC-MS (Method2B):08 Tot & Fori M fR!pos): m/z = 459 [M+H]; HPLC (Method 5E): R = 12.06 min,
MR (400 MHz, 5%50-665:

>99.0% cc; 1H N 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 H), 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),’f. 0-1.02 (m, 2 H), 0.92-0.85 (m, 2 10H).
Example 16 {3-(3-&)591@@rggy1-1,2,4-oxadiazol-5-y1)-514-(trif|uoromethyl)phenyl]piperidin-l-yll(l,1-
dioxidothiomorpholin-4-yemethanone [enantiomerically pure cis isomer] BHC 09 1 019- Foreign

Countries - 94 - A rgagggdtah%mggﬁgl}ﬂ%{%a%@@ggt@g}q@h Zé’mm&gig{&%}f@%&pund from Example

17A were reacted. Enantiomer separation of 2 acemate accor t0 Method ID gave 57.8
mg of the title comBBHAYRERPEXRRPIEPIEAHE- by IMeiicerIsdaRlieBeHspBUR SEHIEREple 17. LC-MS
(Method 2B): R = 1.26 min; MS (ESIpos):= 499 [M+H]; 5 HPLC (Method 1E): R = 10.53 min, > 99.0% cc;
1H NMR (400 MHz, DMSO-d6): 6/ 7.70 (d, 2 H), 7.57 (d, 2 H), 4.00 (d, 1 H), 3.67 (d, 1 H), 3.61 (br s,4
H), 3.44-3.33 (m, 1 H), 3.17 (br s -8.12-298 (m, 3 H), 2.3(’)1/(,@, 1H), 2.11 (dt, 1 H), 1.98 (q, 1 H),
@?17
44

1.12-1.00 (m, 2 H), 0.95-0.84 (m, 2 H). Ex{ \
10{3-(3-Cyclopropy1-1,2,4-oxadiazol-5-y1) pHen piperidin-1-y11(1,1-

O

N e
o%Nﬂ 3

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]



dioxidothiomorphqlin-4syerpedhanris.[epauiigmerically pure cis isomer] ~ According to General Method 2,
269 mg (0.578 mmol) of the compound from Example 17A were reacted. Enantiomer separation of 292

mg of the racemate according to Method ID gave 57.8 15 of the title compound from Example 16 and
99.7 mg of the title compound from Example 17. LC-MS (Method 2B): R = 1.26 min; MS (ESIpos):= 499
[M+H]+; HPLC (Method 1E): R = 36.04 min, > 99.0% cc;  1H NMR (400 MHz, DMSO-d6): 6 = 7.70 (d,
2 H), 7.57 (d, 2 H), 4.00 (d, 1 H), 387 (d, 1 H), 3.61 (br s,4 H), 3.44-3.33 (m, 1 H), 3.17 (br s,4 H),
3.12-2.98 (m, 3 H), 2.31 (d, 1 H)F2.11 (@t HS

BHC 09 1 019- Foreign Countries - B5 - Exa

" 4 6xadnizol-Byy1]-514-
(trifluoromethoxy)phenyl]piperidin-I-ylimethanone [e erically pureTf3 isomer] 5 According to
General Method 2, 317 mg (0.616 mmol) of the compuoynd from Example SBA were reacted. Enantiomer
separation of 294 mg of the racemate according to Method 2D gave 132 mg of thre title compound from
Example 18 and 129 mg of the title compound fro a LC-MS (Method 6B): R = 2.34 min; MS
(ESlpos): m/z =547 [M+H]; HPLC (Method 3E): R = 4.60 % 198% cc; 101H NMR (400 MHz,
DMSO-d6): 6 = 7.48 (d, 2 H), 7.33 (d, 2 H), 4.03 (d, 1 H), 3 W2 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, ? H), 2.05-1.91 (m, 1 H), 1.07 (t, 3 H).
Example 19

V

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)



(1,1-Dioxidothiomgrphghin: 61391H§re[§n(go%m%yethyl) -1,2,4-oxadiazol-5-y1]-514-

15(trifluoromethoxy)phenyl]piperidin-1-ylimethanone [enantiomerically pure cis isomer] BHC 09 1 019-
Foreign Countries - 96 - 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 racemate according to Method 2D
gave 132 mg of thetifhe mmg@fm%gml@@&@% 299 Adheditle 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% cc; 1H NMR (400,MHz, DMSO-d6): 6 = 7.48 (d, 2 H), 7.33 (d, 2 H), 4.03 (d, 1 H), 3.71 (t, 2 H),
3.68-3.56(m,5|—%@%—?£e%1 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 )ég%
(5-(3-Cyclopropy 15 ARV B e e s S R BA B SsRaog s -o-
dothiomorpholin- mwm@nm@h@[raoémwm@qsgmmlsH@lm 019- Foreign Countries - 97 - LC-MS
(Method 5B): 12, = 1.05 min; MS (ESIpos): m/z = 483 [M+H]. Example 21
{313-(2-Hydroxyethyl)-1,2,4-oxadiaz®k5-ydj-514-(trifluoromethoxy)phenyl]piperidin-1-y11-(1-
oxidothiomorpholin-4-yemethanone [r%?c cis isomer]

0]

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

O/
CH

0,

According to General Method 1, 50.0 mg (0.100 mmoblhe compound from Example 19A were
reacted. Yield: 50.2 mg (92% of theory)



S OH According £0,685¢'8 Methadncd@RRdng (0.206 mmol) of the compound from Example 29A were
reacted. Yield: 105.2 mg (99% of theory) LC-MS (Method 5B): 12, = 0.89 min; MS (ESIpos): m/z = 503
[M+H]. Example 22 10{313-(2-Ethoxyethyl)-1,2,4-oxadiazol-5-y1]-514-(trifluoromethyl)phenyl]p
peridin-1-y11(1- oxidothiomorpholin-4-yemethanone [racemic cis isomer] BHC 09 1 019- Foreign
Countries - 98 - LEdMs (MethaflseB)RR od- R it MSiJ&S IResy: 41 M@I}S [M+H]; Example 23
{313-(2-Ethoxyethyl)-1,2,4-oxadiazol-5-y1]-514- (trn‘luoromethyl)phe piperidin-1-y11(1-
OX|doth|omorphoI|EXgM&@%hanone [enantiomerically pure cis |somer] S

10

15

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

oxidothiomorpholin-4-yl)methanone [enantiomericgllyre 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]
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

{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]



Enantiomer separgfien,gf;5fe MgSl it IagRDate from Example 22 according to Method ID gave 25.5
mg of the title compound from Example 23 and 22.4 mg of the title compound from Example 24.

LC-MS (Method 2B): R = 1.14 min; MS (ESIpos): m/z = 515 [M+H]; 10 HPLC (Method 2E): 12, = 7.51
min, >99.0% cc; 1H NMR (400 MHz, 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 (d, 3 H), 3.57-3.48 (m, 2 H)3.43 (q, 3 H), 3.14-3.00 (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 t:m, 3 H). Example 24 15{

313-(2-Ethoxyethyl)-1,2,4-oxadiagel- 53¢-(trifluoromethyphenyl]piperidin-1 -y11(1 -
d cis } r] BHC 09 1 019- Foreign Countries -
efo xam according to Method ID gave

oxidothiomorpholin-4-yemethanone [en

99 - Enantiomer separation of 50.2 mg

25.5 mg of the title compound from Example 23 § 4.4 mg of the title ckzmpé)ﬁnd from Example 24. 5
< 515 [M+H]; HPLC (Mé&thod 2E): 12, = 13.93 min,

> 99.0% cc; 1H NMR (400 MHz, DMSO-d6): 6 = 7.20 (d, 2 H), 7.58 (d, 2 H), 4.00 (d, 1 H), 3.71 (t, 2 H),

25

LC-MS (Method 2B): R = 1.14 min; MS (ESIpos):™

3.63 (d, 3 H), 3.57-348 (m, 2 H), 3.43 (q, 3 H), 3% ~3 H), 293 (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
{3-(4-Ethylpheny1)-513-(2-methoxyethyl)-1,2,4-oxadiazdk '@eridin-l-yl1(1-oxidothiomorpholin-4-y1)
methanone [racemic cis isomer] BHC 09 1 019- Foreign Countries

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)



- 100 - LC-MS (MgihedSBYB. £ QT RN MS(ESIpos): m/z = 461 [M+H]; 1H NMR (400 MHz,
DMSO-d6): 6 = 7.23 (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]'[076-2.64 (m, 2 H), 2.58 (d, 3 H), 2.30 (d, 1 H),
1.95 (g, 1 H), 1.16 (t, 3 H); one proton hidden. 5 Example 26
{3-(4-Ethylpheny1) Sk (#roacsh eny i) o A Qr8 4iaziRbs)- WiRiraddifa 1 n11(1-oxidothiomorpholin-4-y1)

methanone [enantiomerically pure cis isomer] Enantiomer separation of 63.2 mg of the racemate from

Example 25 accorgj 6 e 1Q17 of the tifle_com n angd 18.7
mg of the title coml%,or"ﬁ\r/]}g rrgogré] xé’n@p’ﬁg §'F}I%C_I\‘9I8§?(?Wét%5§?5§7 @7\:%?579&'%3%@%%%%@% z =461
[M+H]; HPLC (Methodt4ES: 3R (e24d) miAd 298 0% L&), 2-98R(MNRI4DEONI 2, DS e84 . 238,(m, 2

H), 7.17 (m, 2 H), 353 dd3 H)H2. 3 (@-8146 1196 G 1OH), B8 Thérproloh hid®9-2.98 (m, 1 H), 2.97-2.83
(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 (g, 1 H), 1.16 (t, 3 H); one

proton hiddeng Exampigi€ 3
{3-(4-Ethylpheny15.-513-?2-methoxy§thyl)-1,2,4-oxadiazol-5-yl]piper?din-l-yl1(1-oxidothiomorpholin-4-y1)
methanone [enanfomerifall esSs. (SRR R 0oL Ukl FI S GRINTISS 1. 39dstnio-

morpholin-4-yl)methanone [enantiomerically pureismmer]

CH

3

Sy

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]



Enantiomer separgfien,gf,65:¢- meq)&rﬂ&aﬂgpe@ate from Example 25 according to Method 6D gave 17.8
mg of the title compound from Example 26 and 18.7 mg of the title compound from Example 27. 5 LC-MS
(Method 5B): R = 0.97 min; MS (ESIpos): m/z = 461 [M J(EQ HPLC (Method 2E): R = 7.97 min, >99.0% cc;
1H NMR (400 MHz, DMSO0-d6): 6 = 7.23 (m, 2 H), 7.17°(", 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 K},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 (g, 1 H), 1.16 (t, 3 H) one proton hidden. 10 Example 28
(1,1-Dioxidothiomorpholin-4-y1){3-[3-(&¥
(trifluoromethyl)phenyl]piperidin-1-ylime eric re cis |somer] BHC 09 1 019-
Foreign Countries - 102 - Accordlng to Ge 6R'mg ( @mmol) of the compound from

of the title compound from Example 28 and 122 mg@pfthe title compound frofn Example 29. LC-MS
(Method 6B): R = 2.18 min; MS (ESIpos): m/z = 517|[M+H]; 5 HPLC (Method 2E): R = 4.98 min, >99.0%
cc; 1H NMR (400 MHz, DMSO-d6): 6 = 7.70 (d, &#; ,\?8'\66132 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 29 k/ X0
10(1,1-Dioxidothiomorpholin-4-y1){3-[3-(2-methoxyethyl)-1,2,4-oxadiazol-5-y1]-514-

(trlfluoromethyl)phenyl]plperldln -1- %/Ilmethanone [enantiomerically pure cis isomer]
Enaniiomer separation of 63.2 mg of the racemaim 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]




According to Gen%@&%‘@?‘@ﬁ%ﬁ&%ﬁ;ﬁ@o%tﬁ@ mmol) of the compound from Example 18A were reacted.
Enantiomer separation of the racemate according to Method 5D gave 126 mg of the title 15 compound
from Example 28 and 122 mg of the title compound from Example 29. LC-MS (Method 6B): R = 2.18 min;

MS (ESlpos): m/z =517 [M+H]+; HPLC (Method 2E): ng 5.96 min, > 99.0% cc; 1H NMR (400

MHz, DMISO-d6): Rctof ) (6 Gehbhar 18846 3 boh R b inhAB iridith%ubf Bl o 2,93 38
(m,1H),323(s,3 Hé, 3.18 (brs, 4 H), 3.14-3.02 (m, 3 H), 2.94 (t, 2 H?], 202.356d, 1 H), 2.02 (d, 1 H).
BHC 09 1 019- EJR& ﬁdCEU ?nggqr §a_r§5?£rﬂbfg @cemater(angoo Method 5D gave 126 mg of the title
(1,1-Dioxidothiomoeptpolindirgm) {34BH2-8thandy &2y 910Dk tixadmrdl {EnIgxaiple 29.
(trifluoromethyl)phenyl]piperidin-1-ylimethanone [enantiomerically pure cis isomer] 5 According to
General Method 2, 25rive(fdd BB mRTol) 1 ithe, mBTipeyad)fiam Exenipladl 9A were reacted. Enantiomer
separation of 252 mg of the racemate according to Method 2D gave 104 mg of the title compound from
Example 30 agd 9150 cnanedhthe2titj ereompadind-fregindzxample 31. LC-MS (Method 6B): R = 2.29 min; MS
(ESlpos): m/z = 531 [M+H]; HPLC (Method 3E): R = 4.92 min, >99.0% cc; 10'H NMR (400 MHz,
DMSO-d6): 6 = 73&»&%@'@8@ P8, @m%ds'g;"a%(% . ;%§-§§£mﬁ,3‘.ﬁé’(§;q2h(ﬁéﬁié i) 343 (0. 3
H), 3.18 (br s, 4 H), 3.14-3.01 (m, 3 H%,MZ. 3(t, 2 Hg, 2.35(d,1H),2.12-1.95(m, 1 6 077t 3 Hg.
Example 31 (1,1-BR6RidbtMoRfotsntstii-4 133 £3-(&-thd S Bt311 1 3-bkadaior-8-H11 514 2 H),

15(trifluoromethylpde (i peridn¢d -y H)methanone [enantiomerically pure cis isomer]

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).



BHC 09 1 019- FogeignpHdries zit 4 s ARcording to General Method 2, 259 mg (0.519 mmol) of the
compound 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_Ej’a mple 30 and 91.0 mg of the title compound
from Example 31. 5 LC-MS (Method 6B): R = 2.29 min; (ESIpos): m/z = 531 [M+H]; HPLC (Method
3E): 12, = 13.63 maip, 7,8 % cc; 1H NMR (400 MHz, DMSO-d6): 6 = 7.71 (d, 2 H), 7.58 (d, 2 H), 4.03 (d,
1 H), 3.75-3.68 (m,_S"FB,_BTGZ (brs, 4 H), 3.43 (q, 3 H), 3.18 (br s, 4 H), 3.14-3.01 (m, 3 H), 2.93 (t, 2 H),

2.35(d, 1 H), 2.12-1 7 (L, .
(1,1-Dioxidothiomzﬁalrﬁ%%é@ﬁb@@%@?ﬁhﬁgﬁgﬁgﬁg{gﬁwﬁ-oxﬁd?éozxélq?-ﬁﬁ’ijgé’ﬂagif[4'
(trifluoromethyl) pHERWHASTH AR R eYHRRRES BreY [ErfRfARIRHIRMSFE i 8 YEb ATeIBOBRIC 09 1 019-

Foreign Countries - 105 - According to General Method 2, 100 mg (0.213 mmol) of the compound from
Example 20A were reacted. Enantioler separation of 97.4 mg of the racemate according to Method 2D

33. LC-MS (Method 5B): R = 0F91 mi

(ESlpos): mQ’—\ 03 [M+H]; 5 HPLC (Method 3E): R = 4.75
min, >99.0% cc; 1H NMR (400 MHz, D

d6): 6 = 7.714d, , X.58 (d,2H),4.77 (t, 1 H), 4.03(d, 1
37 (mN H), 3. %4 H), 3.13-3.00 (m, 3 H),

2.82 (t, 2-H), 2.35 (d, 1 H), 2.10-1.94 (m, 1 H). Examplg 33 CH,
10(1,1-Dioxidothiomorpholin-4-y1){3-[3-(2-hydroxyéthyl)-1,2,4-oxadiazol-5-y1]-514-
(trifluoromethyl)phenyl]piperidin-1-ylimethanone [e nti@eﬁrically pure cis isomer]
0] N

s=0

\

@)

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]



According to Gen%@&%@?‘%%&%@ﬁ@o%ﬁ&g’ mmol) of the compound from Example 20A were reacted.
Enantiomer separation of 97.4 mg of the racemate according to Method 2D gave 33.9 mg 15 of the title
compound from Example 32 and 35.0 mg of the title co_r];ﬁho_und from Example 33. LC-MS (Method 5B): R
= 0.91 min; MS (ESIpos): m/z = 503 [M+H]+; HPLC (Method 3E): R = 8.97 min, >99.0% cc; 1H NMR
(400 MHz, DMSO-d6): 6 = 7.71 (d, Z-H), 7.58 (d, 2 H), 4.77 (t, 1 H), 4.03 (d, 1 H), 3.74 (g, 2 H), 3.68 (d, 1
H), 3.62 (br s,4 H), 3.47-3.37 (m, 1 .18 (br s,4 H), 3.13-3.00 (m, 3 H), 202.82 (t, 2-H), 2.35 (d, 1 H),
2.10-1.94 (m, 1 H). BHC 09101 ountries - 1Q6—NExample 34
(1,1-Dioxidothiomorpholin-4-y1){3-[3-(2 yethyl)-1,2,4foxagiazql-5-y1]-5-(4-ethylphenyl)-
piperidin-1-ylimethanone [enantiomericatiy 157158 \@Accor ingto General Method 2, 303 mg
(0.661 mmol) of the compound from Example 11 @ reacted. Enantioima_réﬁparation of 297 mg of the
racemate according to Method 2D gave 139 mg ofNgetitle compound from Exarhple 34 and 117 mg of

the title compound from Example 35. LC-MS (Methgd 2B): R = 1.24 min; MS (ESIpos): m/z = 491 [M+H];

HPLC (Method 3E): 12, = 4.81 min, >99.0% cc; 00 MHz, DMSO-d6): 6 = 7.24 (m, 2 H), 7.17

(m, 2 H), 4.03 (d, 1 H), 3.71 (t, 2 H), 3.67- 3.57 (M, 5 H), 3.49:3,35 (M, 3 H), 3.17 (br 5,4 H), 3.06 (t, 1 H),

2.98-2.86 (m, 3 H), 2.62-2.55 (m, 3 H), 2.30 (d, 2 H), 1.295 (a3 H), 1.16 (t, 3 H), 1.07 (t, 3 H). 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




(1,1-Dioxidothiomgw@95rr@i)él){gfe[gﬁ(gb%m%yethyl)-1,2,4-oxadiazol-5-y1]-5-(4-ethy|phenyl)-
15piperidin-1-y1 Imethanone [enantiomerically pure cis isomer] BHC 09 1 019- Foreign Countries - 107 -
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 ExaiBpif3th 2hdrh¥ Vit &l 57%6"%15%&@@#&%& @c%ﬁ?&lfﬂ& o TS OMetBRd 28):
R =1.24 min; MS %%,Igos :m/z =491 M+HL;IHPLC ethod 3E): R = 6.80 min, >99.0% cc; 1H NMR
(400 MHz, DMSO'R*8 LHPOUMET 59457319 Qi /2 10 4T LIRS 2950578 [ YL 87 938 73m "),
3.49-3.35 (m, 3 Hpf e Tit{breppein BIOc (Exariple 3282, 88 (i ® e 206200uB6 ftom Sxamite38B(d, 2 H),
1.95 (g, 1 H), 1.16 (t, 3 H), 1.07 (t, 3 H). 10 Example 36
{313-(2-MethoxyetloyN (R1étaxasiazE5-91 i MBrifsypoesn ety soe fylpiperidin-1-y11(1-
oxidothiomorpholin-4-yemethanone [racemic cis isomer] BHC 09 1 019- Foreign Countries - 108 - LC-MS
(Method 2B): R = A& miriNS IESHResYsME,> 99 bdkeH]; 1H NMR (400 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), 3.48-3.39 (m, 1 H), 3.13-2.99 (m, 3
), 2.97-2.84 (M, 4t 1763 OB TorRHIg2 88 fhlhlh 2103 464 WP EXAMAIS TR 1 1), 372
{313-(2-Methoxyethy9-1,2,4-oxad|azol-56é¥t éﬁjm-% Iuoromethgléfhen I}B peridin-1-y11(1-
oxidothiomorpholifft4éydméftaliode Yerfetitinerit My HtiB &y fsbndrds8 (or's, 4 H), 3.13-3.00 (m, 3 H),

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).



Enantiomer separgfien,gf 194 r&grgg‘q}hg&?rﬁﬁggate from Example 36 according to Method ID 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 (ESIpos): m/z = 501 [M+H]; HPLC (Method 1E): 12, = 8.45 min, >99.0%
CC; 1H NMR (400 MHz, DMSO-d6): 6 = 7.70 (d, 2 FI}, .'58 (d, 2 H), 4.00 (d, 1 H), 3.73-3.58 (m, 5 H),
153.57-3.48 (M, 2d{)38:8.39 (M, 1 H), 3.13-2.99 (m, 3 H), 2.97-2.84 (m, 4 H), 2.77-2.65 (m, 2 H), 2.35
(d,1H),2.03(q, I F|i Example 38

{313-(2-Methoxye I |- r I

omdothmmorphohﬁz ?@éﬁ%ﬁ@ﬁ%@%@r@ﬁél yH[()g)u %gl?nge%?jy%%lpfggj orelé% Countries -
1009 - Enantlomerpﬁléaﬁkgf'&‘tjrdflu}@?ﬁ:@ﬁ%%‘F%ﬂ%"fﬁ%@%\‘t@%ﬁpﬁ‘ﬁﬁmple 36 accordlng to Method ID gave
81.1 mg of the title compound from Example 37 and 78.5 mg of the title compound from Example 38. 5
LC-MS (Method 2B): R = 1.08 minGM$ (ESIpos): m/z = 501 [M+H]; HPLC (Method 1E): 12, = 18.94 min,
> 99.0% cc; 1H NMR (400 MHz, DMSO-dg): 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), 3.48-3.39 (m, 3113-2.99 (M, 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 Examp

NS
{314-(2,2-Difluoroethyl)pheny1]-5[3-(2-m&thoxyf 2, i @iperidin-l-yll(l,l-
dioxidothiomorpholin-4-yemethanone [racemic Gis isQ CH,
N
o
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]



BHC 09 1 019- F%ﬁi@%&PHEEiﬁéré?anocéu‘}ﬂiégg (0.031 mmol) of the compound from Example 63A were
reacted according to General Method 2 with 26.3 mg (0.076 mmol) of meta-chloroperbenzoic acid Yield:
9.5 mg (60% of theory) 1H NMR (400 MHz, DMSO-;I?: 8=7.33(d, 2 H), 7.26 (m, 2 H), 6.23 (tt, 1H),
4.03 (d, 1H), 3.71- 53.56 (m, 7H), 3.46-3.36 (m, 1H), 3.23(s, 3H), 3.21-3.13 (m, 5H), 3.12-2.87 (m, 6H),
2.31 (d, 1H), 1.97 (g, 1H). Examplg-40
{3-(3-Cyclopropy1-1,2,4-oxadiazol-5-y1)-514-(2,2,2-trifluoroethyl)phenyl]piperidin-1-y11(1-
oxidothiomorpholin-4-yemethanone - cis isomer]d8N78.0 mg (0.162 mmol) of the compound from
Example 46A were reacted according eral Method 1 .4 mg (0.146 mmol) of
meta-chloroperbenzoic acid. Yield: 76.2N# LC Method 5B): R = 1.02 min; MS
(ESIpos): m/z = 497 [M+H]. 15 Example 41 CH
{3-(3-Cyclopropy1-1,2,4-oxadiazol-5-y1)-514-(2;2gfifluoroethyl)phenyl]p peridin-1-y11(1-
oxidothiomorpholin-4-yemethanone [enantiomericélly pure cis isomer] BHC 09 1 019- Foreign Countries
Enantiomer separation of 76.2 mg of the racen@%wmﬁmple 40 according to Method 7D gave 29.1
mg of the title compound from Example 41 (Enantiom@ nd+8.9 mg of the title compound from
Example 42 (Enantiomer 2). N

\
@)

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)



5 LC-MS (Methodg(B):08 T oL & 5pi M ffRpos): m/z = 497 [M+H]+; HPLC (Method 6E): R = 13.2 min,
MR (400 MHz DI%I%O-GG):

>99.0% cc; 1H N , 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), 228 (d, 1H), 2.16-2.08 (m, 1H), 1.93 (q, 1H),
1.08-1.02 (m, 2H), 0.92-0.85 (m, 2H). 10 Example 42 ~ "~ "
{3-(3-CyclOpropylcéa%pé-mﬁéﬂ%)%éliﬁé%ﬁ%ﬁ@ﬁ&i\d@éﬂ%@%@@wﬂ%eridin-l-yll(l-

oxidothiomorpholin-4-yemethanone [enantiomerically pure cis isomer] BHC 09 1 019- Foreign Countries

- 112 - Enantiomer, I f7 f the_racem fr I rdi e 7D gave
29.1 mg of the titlekcﬁ:gr&ﬁgggﬁglﬁ%ﬁ x%}r% égéf%(é?@hgﬁ%’e?% E%ﬁ?g%%é:rgg%gﬁ mg%%e%%%[%%%d from
Example 42 (Enastohiet®{n. 2 HG-3/8-Gviétdl 78) 3R 32098 Min2 A< @@SposndZ 467 (M-2H). 5
HPLC (Method 6E):3R (&, 16+, mi3, @299 cc; 1H NMR (400 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,g.H)E;a%(gg?’LH), 1.08-1.02 (m, 2H), 0.92-0.85 (m, 2H). Example 43
10{3-(3-Cyclopropy1-1,2,4-oxadiazol-5-y1)-514-(2,2,2-trifluoroethyl)phenyl]piperidin-1-y11(1,1-

diOXidOthiomorph?ﬂﬂé‘-‘(l%‘ﬁﬁ‘&@t‘ﬂ&)ﬁéﬂé‘%@&é‘a i%?of@%ﬁ%r}étmflﬂﬁrQnﬁBQ&Qp%@WQHdW %}}?}ﬁgmpound from

Example 46A were reacted according to General Method 2 with 140 mg (0. mmol)-

meta-chloroperbeRSaRIMMRRPIRIBIR:-BY )8 A 20D IR G BTFEGHNE ENES Hbthod 2B): R = 1.25 min; MS
(ESIpos): m/z =513 [M+H]. Example 44
F
F

Sx

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]



{3-(3-Cyclopropylsl,2 fs@*gd 220} ansy Hsrried 2, 2-trifluoroethyl)phenyl]p peridin-1-y11(1,1-
dioxidothiomorpholin-4-yemethanone [enantiomerically pure cis isomer] BHC 09 1 019- Foreign
Countries - 113 - Enantiomer separation of 87.5 mg of %8 racemate from Example 43 according to
Method 8D gave 29.1 mg of the title compound from Example 44 (Enantiomer 1) and 30.7 mg of the title
compound from Example 45 (Enantiorger 2). 5 LC-MS (Method 7B): R = 2.34 min; MS (ESIpos): m/z =
513 [M+H]; HPLC (Method 7E): R = 9.86 min, 99.0% cc; 1H NMR (400 MHz, DMSO-d6): 8 = 7.37-7.29
(m, 4H), 4.00 (d, 1H), 3.67-3.56 (M7HNFITRDr. s., 4H), 39+R.87 (m, 3H), 2.28 (d, 1H), 2.16-2.08 (m,
1H), 1.93 (g, 1H), 1.09-1.02 (m, 2H), 0.9 (m, 3H), ong pr idden 10 Example 45 {
3-(3-Cyclopropyl-1,2,4-oxadi azol-5-y1)-51dZ, 2,21

dioxidothiomorpholin-4-yemethanone [enantiomerigally pure cis isomer] BHC 09 1 019- Foreign
Countries - 114 - Enantiomer separation of 87.5 mgrgfthe racemate from Example 43 according to
Method 8D gave 29.1 mg of the title compound from Example 44 (Enantiomer 1) and 30.7 mg of the title
compound from Example 45 (Enantiomer 2). LGy Nlel‘h@ﬁl 7B): R = 2.34 min; MS (ESIpos): m/z =
513 [M+H]; 5 HPLC (Method 7E): R = 10.9 min, 97.5% CE; 1H NMR (400 MHz, DMSO-d6): 8 = 7.37-7.29
(m, 4H), 4.00 (d, 1H), 3.67-3.56 (m, 7H), 3.17 (br. s., 4H); 5&%7 (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

Iftuordetryl)phenyllpgperidin-1 -y11(1,1 -

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



Example 46 BHC 09 1 019- Foreign Countries . ) o
10{313-(2-Methoxyethyl)-1,2,4-oxadiazol-5-y1]-514-(2,2,2-trifluoroethyl)phenyl]piperidin-1-y11(1-

oxidothiomorpholin-4-yemethanone [enantiomerically Pyr cis isomer] 113 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-chloroperbenz6ic/cid osNAHeM& ﬂ%@RﬂﬁH&ﬂnQﬁﬁé&@dﬂ%&f@U&%fma@&sﬁﬁﬁﬁiE&Qé_%rl\é%ﬁh()d
9D gave 37.1 mg of the title conégound from Example 46 (Enantiomer 1) and 41.8 mg of the title

compound from EYSHBe 2 ¥ RSS2 A BRIS MARAYEBRRZE G thirl ‘s 1R SiFo9 A = 515
[M+H]; HPLC (Metimsuly8E): R = 5.48 min, >99.0% cc; BHC 09 1 019- Foreign Countries -115- Example
47 {313-(2-Methoxyethyl)-1,2,4-oxadiazol-5-y1]-514-(2,2,2-trifluoroethyl)phenyl]piperidin-1-y11(1-
oxidothiomorpholitHNymRr(etivananefesangosnensally prirg cdsomerH), 6.23 (tt, 1H), 3@, 1H), 3.71-

5 3.56 (m, 7H), 3.46-3.36 (m, 1H), 3.23 (s, 3H),13213 (m, 5H), 3.12-2.87 (m, 6H), 2.31 (d, 1H),

1.97 (g, 1H).

Example 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
<
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N
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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]



5113 mg (0.227 ngﬁ@)ogfltlaggg%}g%@o[mmgxample 47A were reacted according to General Method 1
with 70.4 mg (0.204 mmol) of meta-chloroperbenzoic acid. Enantiomer separation of 108 mg of the
racemate according to Method 9D gave 37.1 mg of the &iilf_compound from Example 46 (Enantiomer 1)
and 41.8 mg of the title compound from Example 47 (Enantiomer 2).  LC-MS (Method 5B): R =
0.96min; MS (ESlIpos): m/z = 515 [M+Hl]; 10iHPLC (Method 8E): R = 7.15 min, >99.0% cc; 1H NMR (400
MHz, DMSO-d6): 8 = 7.38-7.29 (m, 4H), %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), 2.3R (d, 1H), 1.98 (g, 1H). Example 48
(1,1-Dioxidothiomorpholin-4-y1){3- [3-(2-me ethyl)-1,2,4-oRadiqzol-5-y1]-514-(2,2,2-
15trifluoroethyl)phenyl]piperidin-1-ylimethang chantiomerically p {S [somer] BHC 09 1 019-
Foreign Countries -116- 113 mg (0.227 mmotyof the poundNrom Example 47A were reacted
according to General Method 2 with 196 mg (0.567 minol) gf meta-chloroperbenzoic acid. Enantiomer
separation of 121 mg of the racemate according to Methwd 9D gave 34.4 mg of the title compound from

Example 48 2\
o N/\
K/S\\O

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
<
NS
N



5(Enantiomer 1) a@qgggzl%p,ﬁgpgqt,i‘ﬂgo%mggund from Example 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% cc; 1H
NMR (400 MHz, DMSO-d6): 8 = 7.39-7.29 (m, 4H), 4.0% , 1H), 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 (m, 5H), 2.33-2.Z7 (m, 1H), 1.97 (q, 1H). BHC 09 1 019- Foreign

Countries - 117 - EXamBlRefSeparation of 76.2 mg of the racemate Example 40 according to Method 7D gave
(1,1-D|0X|doth|omorphoI|n-4F-$/12_{f;1-Eé- 2-methox et?{%{g—lz 4-o_xad|azol-5-3é1]-514- 2.2.2-
trifluoroethyl)pherfTpiperiite g H%\%féofgﬁé é‘&éﬁ%@ andigBrmiyg © %@'ﬁﬁi’ww mmol)
of the compound from Exzarleld A(FAanesemeedted according 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 34 4ngvefitbe TiHe Rempeuria, s ESkausple/48 Enantiimer 1) and 29.2 mg of the title
compound from Example 49 (Enantiomer 2).  LC-MS (Method 7B): R = 2.18 min; MS (ESIpos): m/z =
531 [M+H]; 1GHPLE] Meikaedde): Read B/iin 9399,4%, cc; 1H NMR (400 MHz, DMSO-d6): 8 =
7.39-7.29 (m, 4H), 4.03 (d, 1H), 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 (m, SH)1.2 33 4do( LD 84(3 LR EXampie A9 3.96 (d, 1H), 3.68-3.47 (1) 73.41-3.33
3-(3-Cyclopropyl1-1,2,4-oxadiazol-5-y1)-514-(1,1 -difluoroeth Phewl]glgendm-l -y11-(1 -
150xidothiomorphBintiyefiéthaRoHE: Phkefid ¢iS8sdmherfiReld. 1H). 2.16-2.08 (m."IH), 1.93 (a, 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]



BHC 09 1 019- F%ﬁ'@%&PHE”Eére?q]nBCoﬁ‘Hesmg (0.074 mmol) of the compound from Example 54A 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, = 91%9 min; MS (ESIpos): m/z = 479 [M+H]. Example
51

{3-(3-Cyclopropy1-1,2,4-oxadiazol-5-yd. 514-_—(1 1-difluoroethyl)phenyl]piperidin-1-y11-(1-oxidothiomorpho
lin-4-yemethanone [enantiomerically purgssisisomer] 10 Enantiomer separation of 35.5 mg of the
racemate from Example 50 according to Method 9D gave 12.0 mg of the title compound from Example 51
(Enantiomer 1) and 14.0 mg of the title comp ghfrom ExamplE 5 (Enantlomer 2). LC-MS (Method 5B):
R =1.00 min; MS (ESIpos): m/z = 479 [M+H] 't’ min, >99.0% cc; BHC 09 1
019- Foreign Countries - 119

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]

F _F
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- 1H NMR (400 Miz: BRMSRa0BY 8 Zanifhs2H). 7.45 (d, 2H), 3.96 (d, 1H), 3.71-3.46 (m, 5H), 342-3.35
(m, 1H), 3.09-2.84‘(W5H),_271_(673H),_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 52 114-
5{3-(3-Cyclopropy1-1,2,4-oxadiazol-5-y1)-514-(1,1-diflucroethyl)phenyl]piperidin-1-y11-(1-oxido-

thiomorpholin-4-yemeifigRane laRaBHATSF ISRl BuFe FigdrrimaEkanfo A QRBrHRPR MR8 lsBryavag of
the racemate from Example 5 _accordlré% to Method 9D gave 12.0 mg of the title compound from

Example 51 (Enadtiont® 1) 8R4 E£ 8 BF fFam e e BLTPTS o m 2 Qrh Bid §2 NI TrnRaH .
LC-MS (Method 5B)mRExami@e 4hitkMSI¢ESIBDS): m/z = 479 [M+H]; HPLC (Method 9E): 12, = 6.78 min,
>99.0% cc;

LC-MS (Method 7B): R= 2.34 min; MS (ESIpos): m/z = 513 [M+H]

5 HPLC (Method 7E): R=10.9 min, 97.5% 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.

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

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).



1H NMR (400 MHg, PMS0598) 85 53 (hridkd): 7-45 (d, 2H), 3.96 (d, 1H), 3.71-3.46 (m, 5H), 3.42-3.35
(m, 1H), 3.09-2.84_(W5FD,_Z71_(HTQZFD,_ZZ9 (d, 1H), 2.16-2.08 (m, 1H), 2.02-1.90 (m, 154H), 1.10-1.02
(m, 2H), 0.93-0.85 (m, 2H). Example 53 115
{3-(3-Cyclopropyl1-1,2,4-oxadiazol-5-y1)-514-(1,1-difluoroethyl)phenyl]piperidin-1-y11(1,1-
dioxidothiomorphalipsgyemethanone [racemic cis isomer] BHC 09 1 019- Foreign Countries -120- 34.1
mg (0.074 mmol) of the compound from Example 54A were reacted according to General Method 2 with
63.6 mg (0.184 m f -chlor enzal id Yield. 37, 9 C- Method
5B): R = 1.06 mmgﬁ%%%‘s‘f%)ﬁe{&@ ) fglyﬁ%%fécﬂ%%%ﬁ%% I&@%@ﬁé@e@@%g@é 2H),
7.44 (d, 2H), 4.0099pProEAing-yhneanogeleraniipmgricatyexisysamed. 4H), 3.10-2.95 (m, 3H), 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-Cyclopropy1-1,2,4-oxadiazb F)-514-(1,1-difluoroethyl)phenyl]piperidin-1-y11-(1,1-
dioxidothiomorpholin-4-yemethanone [pndntiomerically pure cis isomer] Enantiomer separation of 37.1
mg of the racemate from Example 53 as to Method gmve 13.0 mg of the title compound from
Example 54 (Enantiomer 1) and 14.0 mg itle compoupd Ny from Example 55 (Enantiomer 2). BHC

ore l‘ !
(]
09 1 019- Foreign Countries S

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]



-121 - HPLC (MetBpg 36X R 5 RididRiPoaf90% cc; 1H NMR (400 MHz, DMSO-d6): 8 = 7.52 (d, 2H),
7.44 (d, 2H), 4.00 (d, 1H), 3.69-3.56 %m, 5H), 3.41-3.34 (m, 1H), 3.17 (br. s., 4H), 3.10-2.95 (m, 3H), 2.28
(d, 1H), 2.17-2.07 (m, 1H), 2.03-1.89 (m, 4H), 1.10-1.0_11%1,_ 2H), 0.94-0.85 (m, 2H). 5 Example 55
{3-(3-Cyclopropyl1-1,2,4-oxadiazol-5-y1)-514-(1,1-difluoroethyl)phenyl]piperidin-1-y11-(1,1-
dioxidothiomorpholin-4-yemethanore [engntiomerically pure cis isomer]  Enantiomer separation of 37.1
mg of the racemate from Example 53 &€eerding to Method 9D gave 1013.0 mg of the title compound from
Example 54 (Enantiomer 1) and 14.0 mg of the title compound from Example 55 (Enantiomer 2). HPLC
(Method 9E): R = 9.63 min, >99.0% cc; NMR (400 Fri\'\DMSO-dG): 8 =7.52 (d, 2H), 7.44 (d,
2H), 4.00 (d, 1H), 3.69-3.56 (m, 5 H), 3.4 m, 1H), 3.1/ bw 3.10-2.95 (m, 3H), 2.28 (d, 1H),
2.17-2.07 (m, 1H), 2.03-1.89 15(m, 4H), 1.16<1.0 P OW-0.85 &H). Example 56
{3-(3-Cyclopropy1-1,2,4-oxadiazol-5-y1)-514-(diflu phenyl]pipe\r'ﬂn-l-yll(l,1-
dioxidothiomorpholin-4-yemethanone [racemic cis isoNier] BHC 09 1 019- Fofeign Countries -122- 100

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 8w4f 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).



132 mg (0.35 mm%h@%b‘f‘&b%&&%ﬂﬂrﬁ%&mg’ 0.69 mmol) of N,N-diisopropylethylamine. 5 The

reaction mixture was stirred at RT for 15 minutes and then partitioned between water and ethyl acetate.
The organic phase was washed repeatedly with water, (iléls/ad over sodium sulphate and concentrated
under reduced pressure. The residue was taken up in 3.0 ml of DMF and converted in a microwave at
180C for 2 minute,gxél'ﬁerggction mixture was purified by means of preparative HPLC. Yield: 46 mg (37%

of theory) 10 LC- ethod 2B): R = 1.20 min; MS (ESIpos): m/z = 497 [M+H]; 1H NMR (400 MHz,

DMSO-d6): 8 = 7.43:7.30. (d, RH),-4.0 ) 3831, 9., 1H), 3.40-3.33
(m, 1H), 3.33-3.2 %Dﬁ’%@@%rﬁ%ﬁ%gﬁﬁ? ?6%%%3 ng@ﬁg)%%z%%@%%g’ ﬂ%&g{%-gfm (m, 1H),
2.00-1.87 (m, 1H)Er&'.tpzoetbxé)a'?ﬁrwﬂe',pe@méﬁmﬁ(ﬁ#?@w RECA]RECSHY pure cis isomer]
15{314-(Difluoromethoxy)pheny1]-513-(2-methoxyethyl)-1,2,4-oxadiazol-5-yl]piperidin-1-y1}(1,1-

3-methoxypropanimidamide were initia ?)f,QMF and reacted with 396 mg (1.0 mmol)

thydamine. The reaction 5 mixture was
veep watef nd ethyl acetate. The organic phase was
washed repeatedly with water, dried over sodium sulphate and concen d under reduced pressure.

The residue was dissolved in 2.0 ml of DMF and corvegted in a microwave @ 180C for 2 minutes. The
reaction mixture was purified by means of preparati\i\'H\PLC. Yield: 141 mg (38% of theory)

o N/\
K/S‘O

Il
O

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



10 LC-MS (Methog,2B)oR 51%.],-_%@' s MgrRSIpos): m/z = 515 [M+H]; 1H NMR (400 MHz, DMSO-d6): 8
=7.43-7.33(m, 2 .99 (m, 2H), 371364(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) 3.14-2.90 (m, 5H), 2.30 (br. d, 1H), 2.03-1.92 (m, 1H). Example
58 15{314-(Difluoromethoxy)pheny1]-513-(2-methoxyethyl)-1,2,4-oxadiazol-5-yl]piperidin-1-y1}(1,1-
dioxidothiomorpholin-4-yemethanone [engptiomerically pure cis isomer] BHC 09 1 019- Foreign
Countries - 124 - The enantiomer sepa t|30n of 117 mg of the racemate from Example 57 according to

Method 10D gave 43 mg of the compé
pDIé B9 N
oxadiazol-5-ylpiperidin-1-y11(1,1-
QUe cis isomer]

from Example 59 (Enantiomer 2). 5SHPLE (Mg
12, =1.10 min; MS (ESIpos): m/z = 515 [M+H}
{314-(Difluoromethoxy)phenyl]-513-(2- methoxyethyl)
dioxidothiomorpholin-4-yemethanone [enantiomericall

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;



The enantiomer sgparatian9b 114 Mg egy?]«ta”@cemate 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 2). BHC 09 1 019- Foreign Countries - 125 - HPLC (Method 10E): R = 9.24 min, > 99.0% cc;
LC-MS (Method 2B): R = 1.10 min; MS (ESIpos): m/z =515 [M+H]. Example 60 {
3-(3-Cyclopropy1-4, 2 fir@aeh a9k %w@osawa(ollﬂwan@@oxym@wg@ & Q'Qﬂgyé%%(m 5H),
oxidothiomorpholin-4- yemethanone %})gacemlc cis |somegq Oz)oft e compound from
Example 39A and g6 Mg 16"06 fmbty &t K hyiPogycy oﬁﬁ?ﬁa e&g boxii zﬁ'r(]nélelWe?e ritiahy Charged
in 1.8 ml of DMF dift), rea@ted2xith 274 heg-083Zmatdl) of HATU and 0.25 ml (186 mg, 1.44 mmol) of
N,N-diisopropylethylamine. 10 The reaction mixture was stirred at RT for 15 minutes and then partitioned
between water anBxaihyleaBtate. The organic phase was washed repeatedly with water, dried over
sodium sulphate and concentrated under reduced pressure. The residue was dissolved in 2.0 ml of DMF
and convertedin gayictywayemi-130 olidRBIBURS-[Ehe 1rasiethbrEngpiBsrRiHifisd-pydneans of
preparative HPLC Y|eId %l\‘f OfV fthe X%. I% Lg I\él}.ﬁ Metljgod 2r ): R =1.12 min; MS (ESIpos): m/z
= 481 [M+H]+; TH NMBTA8 Ms™ Ee) o arg x| %'PB 7.14 (d, 2H), 4.01-3.87 (m, 1H),
3.69-3.45 (m, 5H), 3.42-3.34 (m, 1H) 3. 07 2.85 (m, 5H), 2.70 (br 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 |ﬂ13.94-0.85 (m, 2 H). Example 61

(s
o

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]



BHC 09 1 019- F%ﬁi@%&PHEEiﬁéré%%ogﬁthsmg (0.162 mmol) of the compound from Example 65A were
reacted according to General Method 2 with 49.0 mg (0.142 mmol) of meta-chloroperbenzoic acid Yield:
31.2 mg (95% of theory) 5 LC-MS (Method 5B): R = 1.06 min; MS (ESIpos): m/z = 543 [M+H]; 1H NMR
(400 MHz, DMSO-d6): 8 = 7.37-7.29 (m, 4H), 4.02 (d, '1%), 3.68-3.55 (q, 7H), 3.38 (s, 3H), 3.17 (br. s,
4H), 3.10-2.88 (m, 3H), 2.30 (d, 1H), 1.95(3@;43, 1H), 1.34-1.28 (m, 2H), 1.20-1.12 (m, 2H). Example 62
10(1,1-Dioxidothiomorpholin-4-y1){3-[3-(}}-methoxycyclopropy1)-1,2,4-oxadiazol-5-y1]-514-(2,2,2-
trifluoroethyl)phenyl]piperidin-1-yllmethanonefefantiomericallypute cis isomer] BHC 09 1 019- Foreign
of the racenate lample 61 according to Method

igmer 1)and 12.0 mg of the title

7.37-7.29 (M, 4H), 4.02 (d, 1H), 3.68-3.55 (q, 7H), 3.38 (, 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 (Mg, .ﬁa@r&;rle 63
S§
1

O

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).



10(1,1-Dioxidothicgp|%regqli@ﬁ_—ﬂ,)@%&%&-ﬁp@@ﬂﬁﬁlopropyl)-l,2,4-oxadiazol-5-y1]-514-(2,2,2-
trifluoroethyl)phenyl]piperidin-I-ylimethanone [enantiomerically pure cis isomer] Enantiomer separation
of 31.2 mg of the racemate from Example 61 accordingltgll\{lethod 11D gave 12.0 mg of the title
compound from Example 62 (Enantiomer 1) and 12.0 mq of the title 15 compound from Example 63

(Enantiomer 2). LGAYIS @(riatbed@BBr-R 51176 543;h3£ESIpos): m/z = 543 [M+H]; HPLC (Method 11E):
R = 29.2 min, > 99.0% cc; 0 1H NMR (400 MHz, DMSO-d6): 8 = 7.37-7.29 (m, 4H), 4.02 (d, 1H),

3.68-3.55 (q, 7H),:3. ,3H), 3,17 .0 AH), -2 88 ( ,2.30 WL 34-1.28
(m, 2H), 1.20-1.12%%?5%? @I%C%%gﬁ 3&?%%3%22&%559 é‘g & @A@gi%%w%é%logical
activity Abbreviatidris BEaBEbviAe 3l afouthin DPMEMDBetcs Mddifed EalldMmdailm03-1.89
EGTAethylene glyeol4is-{2ramviogithghyNo NN, Bb-tetraaretic acid FCSfetal calf serum

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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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]



HEPES4-(2-hydrogM%teyll-aigmg{%angguIphonic acid [3H]haTRAPtritiated high affinity thrombin
receptor activating peptide PRPplatelet-rich plasma  The suitability of the inventive compounds for

treating thromboembolic disorders can be 5demonstrat %n the following assay systems: 1.)In vitro
assays 1.a)Cellular functional in vitro test A recombinant Cell line is used to identify agonists of the human
protease activated receptor 1 (PAR1) and tg-quantify the activity of the substances described herein. The
cell is originally 10 derived from a humanyémbryonal kidney cell (HEK293; ATCC: American Type Culture
Collection, Manassas, VA 20108, USA). fhe test cell line constitutively expresses a modified form of the

calcium-sensitive photoprotein aequorin wh @ reconstitug \ ith the cofactor coelenterazine, emits

light when the free calcium concentration in er mitochongdrial tment is increased (Rizzuto R,
Simpson AW, Brini M, Pozzan T.; Nature 1992, 5732 7N Additionally, the cell stably expresses
the endogenous human PARL1 receptor and the endogenoug purinergic receptor P2Y2. The resulting
PARL1 test cell responds to stimulation of the endogenoug PAR1 or P2Y2 receptor with an intracellular
release of calcium ions, which can be quantified through|the resulting aequorin luminescence with a
suitable luminometer (Milligan G, Marshall F, Rees SpoTrends in Rharmacological Sciences 1996, 17,
235-237). 20For the testing of the substance specificity, theQ;I‘;: tereof after activation of the
endogenous PARL1 receptor is compared with the effect afteraetijjation of the endogenous purinergic
P2Y2 receptor which utilizes the same intracellular signal path. BHC 09 1 019- Foreign Countries - 129 -
0.1 mg/ml gentamycin, 0.15% sodium bicarbonate; BioWhittaker Cat.# BE04-687Q; B-4800 Verviers,
Belgium) in 384-wedbmigrqtitee piates andreepbinpaudel | ioeulExaniR6 Yamiroe sphecabumictty oi%o v/v
CO2, 37C). On th ?)p , odiym.isrepl }1‘; dci I% ' I\v%' 40
ﬁ;%?é&gg u}ﬁ&‘iﬁ&n‘&!&%@ﬂ!&%ﬁ%‘?&é%ﬁ.Bﬁ&@%ﬁ&a Yn%Evmh%mg% andin gy tBl

sodium chloride, 5 pota chloride, 1 magnesium chloride,”2 Calcium 5 chlor glucose,
HEPES), which addifithif) ToRtams thEAbraghsr Coiahtehside (98 ¢k RN Ahdiispatanylsi!nirayI), and
the microtitre plataiie tleantincubatied faxsasturdaest R4 fours. nkketiestisihptances dietheenpipetteghonto

the microtitre platgyapd 2minuiRs @#ﬁhi‘é‘ﬁhﬁ@é‘%‘?gé U dSehEHRRIARCSS IIQBGIElIE M L RYRrotitre

plate the plate is transferred into the Tuminometer, a PAR1 agonist concentration which corresponds to
EC50 is added and'thEF¥SMiRGlighdsigrRauees oPtidiat Ry PREES UG InUhd U B &M nd
distinguish an antagorsisédilbstanevaskont @I CaidoRimactienr, tret@ndogene uap puirferd) iy neeepsarfis

immediately SUbs‘BPéF%%M@?FB@’E?Q‘iw&méﬂﬂq@i'wl?hefm@' concentration 10 1.t.M) and the resulting light
0 :

signal is measured. The results are shown in Table A:
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]



Table A: 1.b) PA%%WPW9DMQ&Q§&§¥@@€|H membranes are incubated with 12 nlVI [3H]haTRAP
and test substance in different concentrations in a buffer (50 miVI Tris pH 7.5, 10 mIVI magnesium
chloride, 1 mIVI EGTA, 0.1% BSA) at room temperatu[elggr_SO min. Then the mixture is transferred to a
filter plate and washed BHC 09 1 019- Foreign CountrieéS™ 130 - twice with buffer. After addition of
scintillation liquid, the radioactivity gn the filter is measured in a beta counter. 1.c)Platelet aggregation in
plasma Platelet aggregation is determiyied using blood from healthy volunteers 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, Numigfechty Germany) whitfy contain, as anticoagulant, sodium

ma, the citrated whole blood is

centrifuged at 1409 for 20 min. For the aggregati S uots of the platelet-rich plasma

aggregation is triggered by addition of a thrombin receptor agonist (TRAP6CSFLLRN) in an aggregometer
and determined at 37C by means of the turbidimetry method according to Born (Born, G.V.R., Cross M.J.,
The Aggregation of Blood Platelets; J. Physiol. 19687 168,"178v195). The SFLLRN concentration leading
to maximum aggregation is, if appropriate, determined inw or each 15donor. To calculate the
inhibitory effect, the maximum increase in light transmission{ajnplitude of the aggregation curve in %) is
determined within 5 minutes after addition of the agonist in thehresence and absence of test substance,
and the inhibition is calculated. The inhibition curves are used to calculate the concentration which inhibits
aggregation by 50860 g uesutismaliesitevebrpGd abhe EBample 2ml 246 mg (2.08 mmol) df-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]



Table B: BHC 094, 1§ f@i%gfb@%r&gﬁﬁtﬁe]s?’l - 1.d)Platelet aggregation in buffer Platelet aggregation
is determined using blood from healthy volunteers of both genders, who had not received any

thrombocyte aggregation-influencing medication for th?]{i‘it.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 plaelet-rich plasma, the citrated whole blood is centrifuged at 1409
for 20 min. One quarter of the volume gt ACD buffer (44.8 mM sodium citrate, 20.9 mM citric acid, 74.1
mM glucose and 4 mM potassium chlgiide) is added to the PRP, and the mixture is centrifuged at 1000g
for 10 minutes. The platelet pellet is resugpendad in wash baffelNand centrifuged at 1000g for 10 minutes.
The platelets are resuspended 10 in incuhg j
of the test, calcium chloride and magnesium Ye, fingd"condentration in each case 2 mM (2M stock
solution, dilution 1:1000), are added. Note: in the case ofl ADP-induced aggregation, only calcium chloride
is added. The following agonists can be used: TRAP®\ffifluoroacetate salt, Eblagen, human a-thrombin
and U-46619. For each donor, the concentration of thg¢ agonist is tested. 15Testprocedure: 96-well
microtitre plates are used. The test substance is dibifed m O, and 2 W per well is initially charged.
178 W of platelet suspension are added, and the mixturekg\r/ ipdlibated at room temperature for 10
minutes. 20 W of agonist are added, and the measurementy %e Spectramax, OD 405 nm, is started
immediately Kinetics are determined in 11 measurements of 1%ninute each. Between the measurements,
the mixture is shaken for 55 seconds. 201.e)Platelet aggregation in fibrinogen-depleted plasma To
determine plateletraggiegaivaier lgedaobhealkby vglunteeracefanilE gensiers; wdiorbiag tootegiegiviebany
thrombocyte aggr igR-infl i icadi ] T(t)}? I i g p into
monovettes (Sars?eggé SIt\lgum ?f&%%gﬁr%%rﬁ %}%@?ﬁé}%ﬁg@aﬁ%@oﬁﬁﬁﬁ%o {ﬁér%(ac%@téeﬂ ‘?gg}i{ (1 part
citrate + 9 parts blo)PEPILFARABNDAbrinogen-depleted plasma: To obtain low-platelet plasma, the
citrated whole blood is centrifuged at 140g for 20 min. The low-platelet plasma is admixed in a ratio of
1:25 with repthasefRéctiéeribbdstiG-ddrmmainyy 8AdYneerted 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/reptilase
mixture is centrifugedvist (V380 faB)1 R+1irt,Oanid; this sEPposatarit (finthpgeti- 30depleted plasma) is
obtained.

Example 59

{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]

T

@)

Fo _F

10 O

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).



BHC 09 1 019- Foéﬁi@%&PHEUEEréi&?f%éu%%iQsM'1 mM glucose and 4 mM potassium chloride) is added
to the PRP, and the mixture is centrifuged at 13009 for 10 minutes. The platelet pellet is resuspended in
wash buffer and centrifuged at 1300g for 10 minutes. TI1 5o_IateIets are resuspended in incubation buffer
and adjusted to 400 000 cells/pl, and calcium chloride solution is added to a final concentration of 5 5mM

(dilution 1/200) Fqyspe pggrceLiR):ReaURIMeniss aliguots (98 IA of fibrinogen-depleted plasma and 800
of platelet suspension) are incubated with increasing concentrations of test substance at RT for 10 min.

Subsequently, ag ign is triggered [ti h in in an aggregometer and
determined at 373%&%1@&%@%@%%2 %?b?giﬁ%%y%eﬁ%ﬁ%mgﬁg%@gﬁq 10 (Born, G.V.R., Cross M.J.,
The Aggregation of B|Oﬁd %Iatelets; J. Physiol. 1963, 168, 178-195). The alpha thrombin concentration
which just leads t mum aggregation is determined individually for each donor. To calculate the
inhibitory activity, the increase in the maximum light transmission (amplitude of the aggregation curve in
%) is determined Wt ECIORRRYS. it P RGO PO Rd LGURSMARAY s rYYRReEU k- dLence of test
substance, arl thexinbifsitoor pbamlidwitecthdimmehabéanin geiweis are used to calculate the concentration
which inhibits aggregation by 50%. 11)Stimulation of washed platelets and analysis in flow cytometry
Isolation of washedplatelets: Human whole Jplood is obtained by venipuncture from voluntary donors and
transferred into monovettes (Sarstedwecht, Germany) containing sodium citrate 20 as
anticoagulant (1 part sodium citrate 3.8%wot 9 parts whole blood). The monovettes are centrifuged at 900

and 4C for ten minutes sediments the platelets. Thereafter, the supernatant is cautiously decanted off and
discarded. The precipitated platelets are first cautiouslyfesuspended in one millilitre of wash buffer (113
mM sodium chloride, 4 mM disodium hydrogenphosghate, B4 mM sodium dihydrogenphosphate, 4 mM
potassium chloride, 0.2 mM ethylene glycol bis(2-aminoethitel\b NWiltetraacetic acid, 0.1% glucose)
and then made up with 30 wash buffer to a volume which corrgSpon@s to that of the amount of plasma.
The wash procedure is repeated. The platelets are precipitated by another ten-minute centrifugation at

2500 rpm and 4C g cayefiiiyyesupeensdrshimenpmikilitan ingupatondules (A3 Misodium
chloride, 12 mM sodiuﬁrj]b?]rg/bdro enca)rbona_te, 2.9 mM%)rota.SSig?ré] (F:%tloride 0.34%*/! sodi 4

dinydrogencarbor MU S RTCRIEBAEEC BRI RRSENS R K CITEIAY hibAAD ShES At reacted wi

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]



BHC 09 1 019- Foggi@@&Pyﬁ[iggréi&;}%amggesium chloride) and adjusted with incubation buffer to a
concentration of 300 000 platelets per Staining and stimulation of the human platelets with human
a-thrombin in the presence or absence of a PAR-1 antggé)&_ist: The platelet suspension is preincubated
with the substance to be tested or 5 the appropriate solvent at 37C for 10 minutes (Eppendorf, Germany;
Thermomixer Comfort). Platelet activation ig 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 (TRAPG6); Bachem, Switzerlahd)lat 37 and with shaking at 500 rp®@HAt each of 0, 1, 2.5, 5, 10 and
15 minutes, one aliquot of 500 is removed ghd transferred int@ong millflitre of singly concentrated 10
CellFixTm solution (Becton Dickinson Imm pmetry Systgs o fix the cells, they are
incubated in the dark at 4C for 30 minutes. The platgtéts ane preéipitated by centrifuging at 600 g and 4C
for ten minutes. The supernatant is discarded and thg platglets are resuspended in 400 IA CellWashTm
(Becton Dickinson Immunocytometry Systems, USA). Qe aliquot of 100 jil is transferred to a new FACS
tube. 11.il of the platelet-identifying antibody and 1 Me }r{\%ation 15 state-detecting antibody are

5 antikody

made up to a volume of 100 jil with CellWashTm. T olution is then added to the platelet
suspension and incubated in the dark at 4C for 20 minutes| Aftercstaning, the mixture volume is
increased by addition of a further 400 jil of CellWashTm. The plalielets are identified using a fluorescein
isothiocyanate-conjugated antibody directed against human egc@protein lib (CD41) (Immunotech Coulter,
France; Cat. No. 0649). With the aid of the 20 phycoerythrin-conjugated antibody directed against human
glycoprotein P-seleziim{gnionléotenhlCdutiercdmance] Cah ExariB8d)eiteisqaossidecto diejamiieediad
activation state of the.plptelghs. Rs6'RRfib (RR67RYj SiReaIFG MR A0 atuleadf restng o lRislets:
However, following in vitro or in vivo stimulation, it is translocalized to the external plasma membrane.
Flow cytometry a £4¥h evaluation: The samples are analysed in the FACSCaliburTm Flow 25
Cytometry System instrument from Becton Dickinson Immunocytometry Systems, USA, and evaluated
and graphicalfy repre¥eritéaiiftPheRnd S thé OdH CriBP Yo ftirar AT &t ﬁ 3.3 (Becton Dickinson
Immunocytometry Systems, USA). The degree of platelet activation is determined by the percentage of
CD62P-positive platdiMB (6194970 SR Cdehts)7 BToh? e doh BAmpRE (O DOD THR43.5506HIR3Bvents are
counted. BHC 0934 EorF@reigrulpunttesss k34 3H), 2.30 1#), 1.95 (q, 1H), 1.34-1.28 (m, 2H), 1.20-1.12

(m, 2H).

Example 62

10 (1,1-Dioxidothiomorpholin-4-yl){3-[3-(1-methoxycycpropyl)-1,2,4-oxadiazol-5-yl]-5-[4-(2,2,2-

trifluoroethyl)phenyl]piperidin-1-yl}methanone [engomerically pure cis isomer]

Fo _F
F CH

o—N o7 °

]
NS
N
N
K/sﬁo



1.9) Platelet aggregation mg&@&p&gg}%@e parallel-plate flow chamber Platelet aggregation is
determined using blood from healthy volunteers of both genders, who had not received any thrombocyte

aggregation-influencing medication for the last ten days T;'u_e blood is taken up into monovettes (Sarstedt,
Numbrecht, Germany) which contain, as anticoagulant,jszsodium citrate 3.8% (1 part citrate + 9 parts

blood). To obtain plaisighFROasm; m%fima%mh@'%9&9&&%&%5@_@%@6&&9% forveQrain {ene
guarter of the volume of ACD buffer (44.8 mM sodium citrate, 20.9 mM citric acid, 74.1 mM gﬂl%cose and 4

mM potassium chi§N8e)aS 2085 15 (I SRBPARY U hiATRIFERARTINNGeY A fobo] B9 2oHSHRs. The
platelet pellet is resusprnddin kvasivlb WdEaadicenrtrflged 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 in HERE S48/ (maenbaifiBy. Riateleragovesy@posnder #aacpndiiions is measured using the
parallel-plate flow chamber (B. Nieswandt et al., EMBO 1 2001, 20, 2120-2130; C. Weeterings,

Arterioscler Tigronpr agtetRial 1260 ®-26. 56759 ddo2xma, Thromb. Res. 1998, 92, 43-46). Glass
slides are wetted with 100 IA of a solution of human a-thrombin (dissolved in Tris buffer) at 154C

overnight (a-thrompigifye{fisstcoBRRIYLAansy 197 oxamialeD ipdadolm) sed f83lhyploged using 2%

BSA. Reconstituted blood is passed over the thrombin-wetted glass slides at a constant flow rate (for
example a shear rite 8rdd8secdhith ?o]rOSZrﬁ%J”t‘eé'Qna'8%@%%‘35:3% ot e #8 MG L Hictdebpé video
system. The inhib{torgte¥fect of the substances to be tested is determined morphometrically 20 via the
reduction in platelet aggregate formation. Alternatively, the inhibition of the platelet activation can be
determined by floweytpraedy, for example via p-selectin expression (CD62p) (see Method 1.t). 1.h)
Platelet aggregation and activation measurement using the parallel-plate flow chamber (anticoagulated
blood, collagen) 26PiasplatabAORAdEyTiassemitionsdsBrIsIINes ssinalongfom heajthy
volunteers of bothtlt(%]f-:‘ndert }?/ho hﬂg.notﬂxe_ eived an throm ocgteﬁ@%‘re atio.n-inflﬂ]encing medication for
the last ten days. %otr)?goé' qu'i}\'e B hto Nt nggttgge( S E[',C a rre%'ﬁt',sg?e?’r any) which contain,

ifehiy
as anticoagulant, sodium citrate 3.8% (1 part citrate + 9 parts blood). The measurement of platelet

activation is carried out using the par'é slate flow chamber (B. 30 Nieswandt et al., EMBO J. 2001, 20,
2120-2130; C. Weeterings, Arteriosclgr Thromb. Vasc. Biol. 2006, 26, 67Q<675; JJ Sixma, Thromb. Res.

1998, 92, 43-46). Glass slides are wettedwit 2Q 1A of collag%pSNSpe@s/ion {collagen reagent: Horm,
Nycomed) at 4C overnight (type | collagen i erent concen ratiMl - 10 jig/slide) and finally
blocked using 2% BSA . X\
N
K/ﬁﬁo
@)

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).



BHC 09 1 019- chg'i@@@Hﬁ[iggréi&;’f%u‘miQgevent fibrin 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-coated %%s_s slides 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 efg?ct of {06 SURSIRBERS [ RBitepiReS determined morphometrically via the reduction in
platelet aggregate formation. Alternatively, the inhibition of the platelet activation can be determined by
flow cytometry, fokgmm%gnvsi:a p-selectin expression (CD62p) (see Method 1.0 1.i)Platelet aggregation
and activation measurement using the parallel-plate flow chamber (nonanticoagulated blood, collagen)
10Platelet activatigg under flow conditions is determined using blood from healthy volunteers of both
genders, who had 7ot received anyt{ﬂ\f'(%ﬁ%rgﬁea 3@}%gation-influencing medication for the last ten days.
The blood is takePlEMto neutral nigneresess\(ShHirstetrd I MaBikeEht, Germany) which do not contain any
anticoagulant, anctgnmediately adnaixg it EsfablecdnfndBleniapRanctinatepngaatration 3 mM) to
prevent fibrin cIotJ:% ation Test sup§t§gq?§eglij§nsolved in DMSO are 15 added simultaneously with
Pefablock FG and irtroduced witholit further incubation into the parallel-plate flow chamber. The
measurement of pikBkR activation i&Eon@Rei ) bstierieapaieRoiReNe ety in the collagen-coated
parallel-plate flow[gh@mabrAras deseriteeinidhetinty timdipascdvorassiagheyiiatelet aggregation
(primates, guinea pigs) 20Awake or ?‘aﬁ‘é%ém ti§§:-sdn%uinea pigs or primates are treated orally,
intravenously or intraperitoneally with test sibStances in suitable formulations. As a control, other guinea
pigs or primates are treated in an identical manner with the corresponding vehicle. Depending on the
mode of application, blood is obtained from the deeply anaesthetized animals by puncture of the heart or
of the aorta for différersuitatelsy Téfe théo dayentiven sfenredridso fafoeg ethexBwrsbode, Nigpndseclean be
25Germany) whiche AsabtEQAEURNbIGAMHG RSP Repitate 3.8% (1 part citrate solution + 9 parts blood).
To obtain platelet-rich plasma, the citrated whole blood is centrifuged at 140g for 20 min. Aggregation is
triggered by additif_)_r)'l of qtrmirtpgyggwgceptor agonist (TRAP6, SFLLRN, 501.t.g/m1;

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,



in each experimeni, the£PR¢8NHALRRA SARlgLMIned for each animal species) in an aggregometer and
determined using the turbidimetry method according to Born (Born, G.V.R., Cross M.J., The

30Aggregation of Blood Platelets; J. Physiol. 1963, 162_3%3?-195) at 37C. BHC 09 1 019- Foreign
Countries - 136 - of the administered test substances in"the treated animals is calculated via the reduction

in aggregation, Dasd S, ReA O e CORURkAMALIB AALAR oM eREI BEENLAT QUG agalon, the
an

inhibition of platelet activation c e determined by flow cytometrg/?,] for example via g%t_ﬁeledin exlpression

(CD62p) (see MethOd'9"D. BESIHp AR MEL PRGNSR BIRIFACRRARIIN AelsRhRLA: (R PR aRRe Siate
flow chamber (prifmatédilyAvdakey GirdasstHeti ezidaniriiestest tre atddrerabyrintpimeddysiyTgrode’s
?gtra{;eriltoneally V\éiHMt%?nt §Hta$mnm§ _éaowmbh%rf@éw@i@gu?@aé%nmb%a%@iﬂlﬁé, egl%ér@@&ed in an
laentical manner w e rrespondin Icle. ACcording 1o.the mode O] agministration, |
btmined ome10 AU B e e g B R B 0 8 RS R B vetes
(Sarstedt, NumbrecidtgGierhirngyvitibhaes thativowiiianlateasnanubatidieocitfatnd. 8% ifousart bittase
solution + 9 parts hlgedhcAdtaraative lyippRs@ptenagulatestipiopshaanhpdRkemyvitheneaisadmapnrvetes
(Sarsted). In both gases, (e blopd 15 admiied Wb ferabioe BQ.(Repiapniam. 3l eqnesiaion 3 mi)
to prevent fibrin cl%'ﬁ%rma ion. 15Eitrated wholé blood s recdiciied betore the measuremen y ala%ling
CaC12 solution (fiRARE aesist EARGRIGTAD MNNCINeRTERHHONES) tlakEadsleodand e deikitin digbtaighatdsthe

parallel-platerfiowishasplenfonaralsiss ThempasHeamen okpgtelehaatvakoBusseonrduwashiom a
morphometry or f|PW c;gt&metré%ien thg collggsen-coated paraII<FI-R]late flow chamber as deﬁ\gr{ggdwim]

XI : i diatel e
Method 1.h). 3.)In Vivo assays 20 3.a) Thrombosis model - oo S needienty aeivd

agonist (ATP, final concentration 10 pM) and theuténg light signal is measured. The results

are shown in Table A:

Table A:
Example No. ICs0 [NM]
1 43
8 33
10 8.0
15 51
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



The inventive conm%@gq_%g_%égugiggumgggombosis models in suitable animal species in which

thrombin-induced platelet aggregation is mediated via the PAR-1 receptor. Suitable animal species are
guinea pigs and, in particular, primates (cf.: Lindahl, A. .3OS_carborough, R.M., Naughton, M.A., Harker,
L.A., Hanson, S.A., Thromb Haemost 1993, 69, 1196; Cook JJ, Sitko OR, Bednar B, 25 Condra C, Mellott

MJ, Feng D-M, Nufh RyiGhaaer. MheCRuibdR o Gonnaliviivt, Fecdlatianh99s, At imo6lRaddidpaushi M,
Kobayashi H, Matsuoka T, Suzuki S, Kawahara T, Kajiwara A, Hishinuma 1, Circulation 2003, 108 Suppl.
17, IV-280; Deriarf CR2 54#ii&ho BP, Addo ME, Darrow AL, D'Andrea 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 gutrfea pfYJatalpieHBeoREe BeES 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-knockdown guinea pigs.
BHC 09 1 019- Fdr&igieCragreaeiion 13%etgroneach vaine d oot dmation whiherjaedhafueriitasinvhe fatke of

disseminated mtrainsatSoagHBtAMD MDY ¢ RYdRQRRLMER0RIRMIIE6A TP thetladigshindpndels BbEIC
and/or sepsis in suitable animal species. Suitable apimal species ar inea pigs and, in particylar,
Drimatos. and for POt Bos GO E e el LS AT A P s R
Kobayashi H, MatSeka Tiisigzaid%s (KawhhHAeT RajaiErb)oaHpstRiuRRIgleei URERRe2 0B e B Suppl.
17, IV-280; Deriamfkidfe Pasaiaseftudedda Mbg BagowiAL, D'Andrea MR, Nedelman M, Zhang H-C,
Maryanoff BE, Andrade-Gordon P, J. Phannacol. Exp. Ther. 2003, 304, 855-861; Kaneider NC et al., Nat

Immunol, 2007, 84308l 2 dgAmais! ErehaleBlons, 2006407 IddsrteRigwais Mvith aincleBiglglO
Chem, 2005, 280, 19808-14.). Alternatlvelg?éqlé IS Possmle to use %umea ) %s which have been {Jretreated

[
with inhibitorsbf PREEZ SRS PINESUSHOSHEICA 36t 'BPuRaid iBh Sl 1149894y 2899 9t Uh Sgenic
PAR-3- and/or PARgdeketbbkdoiitioguihedipizsbis. kedgpihrashliidanéitiFiorhBiv doaTpRegsegometer and
:hron:jbin-gntithrog&k@nm M%f?(wfﬁ{%&%.t@f w’zd_fpﬁﬁﬁ{&%%?%%ﬂ@tm%ﬁ%ﬂ{ e[V =5) tbFéEQbirl
ormed endogeno coagulation activation. e determ via a ay_(Enzygnos
TAT micro, Dade-@s'e%rtilrﬁlai 3@9&6 242% ta%i%%dfélr%tecﬁ?r%ited ﬁ'&ljér%é)g b%% ri u%éi%%‘.a?g epf 0 T
sample buffer are ¢aderiraiGDIFa1ing BMEN YN AesrebaledlyiapRidpdabateteeRinsdindaidpalhafaredoh 15
min. The samplesq@filtered with suction, and the well is washed 3 times with wash buffer (300 pd/well).
Between the wash steps, the plate is tapped to 20 remove any residual wash buffer. Conjugate solution

(100 p.1) is addedrgnd, e, inLiaHmidRrEAed ferRMHEMRAREAWaIMAT 2 Ihksre SApialas arenfltered

with suction, and the well is washed 3 times with wash buffer (300 p Wel(!l’)._The chromogenic substrate

(100 p.1/well) is tHOSORFST, GO 1§ FRIGHRRSS iV tRE FarERtalEnt Yl Aleie AP N IN"Stop
solution (100 p.1/weiipisaddddbasttthef tisldmtracs, sihcolititmis4stvad MenuieidoSeadirep ke

reader). 253.b.2) Basametait Rt rea R e HREHAMMRH OMTHABFegRREA By REB A CitMngfts WRIGh AR

conclusions 0be drawn with respect to the functional restriction of various internal organs owing to the
administratio

of LB ,eghd the therapeutic effect of test substances can be assessed. Citrated blood or, if
appropriate, lithium heparin blood, is centrifuged, and the plasma is used to determine the parameters.
Typically, the 30 f888i&iBg parameters are determined: creatinine, urea, aspartate aminotransferase
(AST), alanine aminotransferase (ALT), total bilirubin, lactate dehydrogenase (LDH), total protein, total
albumin and fibrinogen, fipe \@lues @ivgdpfprmation regarding kidney function, liver function,
cardiovascular fungtion and vascular function.

8 0.29
10 0.49
13 0.17

52 0.58




BHC 09 1 019- F%ﬁ@%&PHE“EEréi&??%éM@ Parameters of inflammation The extent of the
inflammatory reaction triggered by endotoxin can be demonstrated by the increase in inflammation
mediators, for example interleukins (1, 6, 8 and 10), tur cﬂr_necrosis factor alpha or monocyte
chemoattractant protein-1, in the plasma ELISAs or the Tuminex system 5may be used for this purpose.
3.c)Antitumour activify TBeNeRieLRBIPAWIEcan be tested in models of cancer, for example in the
human breast cancer model in immunodeficient mice (cf.: S Even-Ram et. al., Nature Medicine, 1988, 4,

909- 914). 103.d)Antiangi ic: acti inventi t in in vitro and.in.vi
models of angioge o T o &t Al e e R R B B a1 0
Haralabopoulos ef'@ll /eA#H IRy mikRsylaangtressias i nfuspamsttatratan thegest iyodpysyAhe blood
23969-23976; Zaniatstenl. L RIED 2605848 (24604 N b @)Riend, presstresrand, pdsenoaating
activity The inyenliyg; GarapauNd$eAn BRIESIRAN 19 MR BRAGISERL ﬁhﬁﬁté\gﬂﬂ&%al Fﬁ%f'%llé)@t?ﬂed

pressure and heart rate. To this end, rats (for example Wistar) are provided with implantable
radiotelemetry unit€%h8!0f dfetriiitoaa ! 4698ifticA iy SPRige SVdtePingLseidn MR- Bsa)
consisting of a chmmiwummmawmmcadwammmwm @nctémMrmﬁhnsiwﬁmadWabdsfMd _
catheter 20 is employed pRie UANSAULAKIGENRIARARIY t%? neah ey, AR Pesansaletatheter is

positioned in the descending aorta. The inventive compounds can be administered (for example orally or

intravenously). PriGPYSARMIEL IR PHIE AR S EVIE bt S ITROLE IS n AN B HE S Al B4 IR eated
and treated dfimaisisrebateauiént,cadddjisten su RO (iatakls rarcariitb steaingeheftesioctldiBi tH@riimHg

and 279-321 t{e?t§(miﬂ{é@1e‘§rﬁﬁ'€-h%%\é?tfﬂgl REPLERGHEH LR Bades QXﬁ\mp@\?étQ%%IQﬁiMYerﬁlﬂtBé and 5
mg/kg) is administered intraven uslé. Blood pressur and_h(iart rate are mﬁasured a |ffi%2(/3nt time

intervals and peri&djso\%mhaéﬁﬁ QUL B ARME £856 r%) Bé'ﬂ) LG RN ARHBLE B R B R TE -
compound (cf.: Cicarafdiayind aTorsASE BeJotatial RAGH1L/ifl Bre4a83sdt, SthsatnJPuaiahroBmiishrdournal of
Pharmacology 200246639, BdreaabdoRoh theQaIRAaIFIPAR lgunist is tested.

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



BHC 09 1 019- chﬁi@@&Pgﬁ[iggréi&;’f%am@grty OJT, Gailani D, Gruber A, Hanson SR: Prevention of
vascular graft occlusion and thrombus-associated thrombin generation by inhibition of factor XL Blood
2009, 113, 936-944. 4.)Determination of the solubility _Plrfé)_aration of the starting solution (original
solution): 5At least 1.5 mg of the test substance are welghed out accurately into a wide-mouth 10 mm

screw V-vial (from,Glasieehnili GilRIRRrada S mbHhofilsiia- SROAAMbN1RQ Wb iRdRCrRRtFaRand

septum, DMSO is added to a concentration of 50 mg/ml and the vial is vortexed for 30 minutes

f 50 mg/
Preparation of the"€aiEPEG8P5ittithLOn 6 HRMIS NG s RS AlRe S S SranaRE A VAR BU 0B deep
well plates (DWP)cwiithiftigechiet 3380 fad-Hamdhintgsobbe Tlatestsveastspadiés aninaulration buffer and
acetonitrile/water §q,Jrig R OIS /glasHA g seiiah BEsakBrAdoH saiUboN g {Stesk-eatiiRR) o833 p.-1
of the solvent ixtul(/? %Iie .adggzcégf 10 jil of the original solution (concentration = 600 jig/ml), and the
mixture is ho ogé?nzé v fltitions in separate DWPs are prepared from each test substance, and
these 15are homogenized in turn. Calibration solution 5 (600 ng/ml): 270 jil of the solvent mixture are
added to 30 jil of thef dH5cRIBRIAGAN é?ﬁf?H?Wﬁ%ré"iQ%b?n@ébﬁi’?@&g%f‘a%?% RBRRHAY 8D Hhnl):
270 jil of the solveriatelettsis@Eesadetktind@optaf thichcalkbratiogrsahatiomnsSofatedttisebstadcreats RT for
homogenized.

10 min. Subsequently, aggregation is triggered dgliteon of human alpha thrombin in an
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



20Calibration solutigp 34 1¢189Emdi A lilgfdbhe solvent mixture are added to 100 jil of the calibration
solution 4, and the mixture is homogenized. Calibration solution 2 ( 1.2 ng/ml): 270 jil of the solvent
mixture are added to 30 jil of the calibration solution 33113 the mixture is homogenized. Calibration
solution 1 (0.6 ng/ml): 150 IA of the solvent mixture are added to 150 IA of the 25calibration solution 2,
and the mixture Isnh%n@gsﬂ%ﬁ@ﬁgﬁ%&%&@ﬁﬂﬁﬁ%&@ﬁ&&gra_sa:oﬁ&é%ﬁo% i QodoBBigREIBNNtrieS -
140 - buffer pH 6.5: 61.86 g of sodium chloride, 39.54 g of sodium dihydrogenphosphate and 83.35 g of 1
N aqueous sodiurﬂ%%‘roxide solution are weighed out into a 1 litre standard flask and made up to the

sodium hydroxide galutigR.} iseeThaqipeiing srpsseearsan-arqititeiedds b BaneSedell

DWPs with the aid, of a liquid- handli T i I in th hak
ot 1400 1om 2 4L 300 LS 4 VAP AIE sl atrt CRLIer FoPB Ree HhoD G e oach

of these solutions AlotelAtRGaESiRT e Finter etk AdH mop) dmridr @ nthfingd HdBromRis<eliaidis are
centrifuged at abowétAedan88) 31 oK iH hpits/fioBr eaglysanspiaee kidepiol Ao alirhSytrr (BtARsRre

emovedand Sigd 0 AT A BICH P TIPS S5l e

minutes, one aliquot of 50pul is removed and tramstkinto one millilitre of singly concentrated

10 CellFixO solution (Becton Dickinson Immunocytometry SystetdSA). To fix the cells, they are
incubated in the dark at 4°C for 30 minutes. Traggléets are precipitated by centrifuging at 600 g
and 4°C for ten minutes. The supernatant is disthedhd the platelets are resuspended in 400 pl
CellWashl (Becton Dickinson Immunocytometry Systems, USAheCQaliquot of 100 pl is
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.



15 of a five-point ¢alibralion v Hicsalikiity is expressed in mg/l. Analysis sequence: 1) blank
(solvent mixture); 2) calibration solution 0.6 ng/ml; 3) calibration solution 1.2 ng/ml; 4) calibration solution
12 ng/ml; 5) calibration solution 60 ng/ml; 6) calibration ;sl\%éu_tion 600 ng/ml; 7) blank (solvent mixture); 8)
sample solution 1:1000; 9) sample solution 1:10. HPLC/MS-MS method: 20 HPLC: Agilent 1100, quat.
pump (G13 11A), PH;OSW@th&eEQrgnprﬁéasq%ﬁgs@%%)eﬁﬂgtgqb\m&m&‘OStat (01316A);

column: Oasis HLB 20 mm x 2.1 mm, 25 1.t.; temperature: 40C; eluent A: water + 0.5 ml of formic acid/1,

5% A, 5% B ram e 00 Sesei e GBf e Y Boeo A SIOR T A PE W R
5% B; 0.85-1.5 mi?PQW?K?@%B@hmMW§WS’@{?QﬁFSW%Wf%‘G§rE*W@Mﬁ@Y?-@}ﬁ’rQ&PNDI
interface; HPLC-MStaket splittes a0oveess (parsedt, inl tine ke Sdumadg . bh)bh \ditraathe aranaacdadarsminations

with hepatocyies WneHbatans LB ??Ba&’ﬁ!&ﬁ%@%%ﬁ% 8 SRAIIER AUERE G hrdtnih I9HR! Mpliae of
1.5 ml with a modified Janus(r) robot (Perkin Elmer) while shaking. The mcubatlonspé[é%lcall contain 1

million 30living livéCI8!PPAI ISapprEiuget i HisstParP dRd- dS i eV BRGE ebH[]y?FeV'(Ap?-l =7.4).
The final acetonitnitd/caniaentrataon 20 thenimcitbhadan, is410/mMBkiEe @8d14019-peareigm Caurnddes adddd -
Aliquots of 125 1.4}, gre witdrann Homihgrneubaliens,aifel 2 okg40: e, Fhani-R9-mimids

transferred into 96-well filter plates (0.45 1.t.m low-binding hydrophilic PTFE; Millipore: MultiScreen
Solvinert). Each of4TH08M 654180 1ufte bRt SRIHRP T b PPN f@@b‘fﬁfm.#ﬂftgﬁﬁgrgﬁﬁﬁfﬂﬁg}(io?}, the

filtrates are alalyseidtine MfSIS:(tyivioaltysimt 3000)vBhee pred@bediahisay ene el stegdroledtine

half-lives of the syfsianee,dagracaliop st Jor lRIRWIRHEANBHAons is HBAL(RANKGN I~kQ-BaR3ddn Vvitro
t1/2 [min]) (liver \ﬁg\%tﬂ liv rj/slfgebodwelght qgcell count [1.1.101'8] / liver weight [g])./ (cell count

[11076] / incubati e f " fHe UEREER]S BLIREMES Wit kindiRito AtcSunt e S88raction
("nonrestricted wefiristiiveelet Orvoddl: )MapahBid8ROwRTY edubitioniJ 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 .



CLlts,3 well-stirreg, [H(5kg)) 1o (Rl dABlaNGEM. ", [1/(hkg)] ) / (QH [1/(hkg)] + [1/(hkg)]) The

species-specific extrapolation factors used for the calculation are summarized in the following table: male
/ female Mouse m Mouse f Rat m/f Dog m/f Cyno f Maplryo[f_Cell number / g liver [106 cells] 110 110 110
110 110 110 Liver [g] /

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
5 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)

10 Platelet activation under flow conditions is detered 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

15 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)

20 Awake or anaesthetized guinea pigs or primates w@meated 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,

25 Germany) which, as anticoagulant, contain sodiutmatei 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
30 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
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of the administered test substances in the treatedhals is calculated via the reduction in

aggregation, based on the mean of the control dsima

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.



Fmax values which, gtaig Fﬁé‘-‘%i@?&ﬁ‘bgﬁ’ﬁﬁ@e bioavailability - based on the hepatic extraction - are
calculated as follows: 20F. well-stirred [%] = (1-(CLItsd well-stirred [1/(hkg)] / Qll [1/(hkg)])) 100

6.)Determination of in vivo pharmacokinetics To determj g'ghe in vivo pharmacokinetics, the test
substances are dissolved in different formulation media*(e.g. plasma, ethanol, DMSO, PEG400, etc.) or
mixtures of these sofubiligeysAnchagmiRISH deraNE AOLRNCRE PRIREASED NifiSsdlRatdags L sqnkeys.
Intravenous 25administration is effected either as a bole or as an infusion. The doses administered are in
the range from 0.1 to 5 FFRY2EIBEA Shmples are taken by means of a catheter or as sacrifice plasma
BHC 09 1 019- Foreign Countries - 142 - at different times over a period of up to 26 h. In addition, some
organ, tissue and UM &"48Hite SCAIROHINIS ditaiRR Bty stibdeHfiRith radeterphiie dNgeiiiiatifyah the
test samples by mepeneofQaidnatiomsanliassdnchuinesgsigidipheid dathaipartsusad roative. SAuoyedns

present in the@”&ﬂ%@iﬁ@%&@ﬂ%@@Qi_l,%tif?\%&’%oa%?%q{%rﬁﬁxﬂ?%@é&%@ﬁ?%%ﬁ@ﬁé{ fhe
samples are 5 separated bﬁ means of HPLC on a 2300 HTLC Sé_s em %Coheswe Technologies, Franklin,

MA, USA) or Agileth?50p TRt R, AR Sy PR SROPEHe BB R6488m is
coupled via a turbCHo D spiaryoiiEe fadeotM BN FerbB000 or AHIDERtN[He dgtraairOpokhang 33-Spdtinameter
(Applied Biosysterss, Rarmstasi GREapyArmhSPIeLof Riash sercesiaion asainst g isigyaluated

using a validated kinetics evaluation program. BHC 09 1 019- Foreign Countries - 143 - C)Working
examples of pharmgm|8£080§nb ﬁ'Jgngamerer E et aBlood 2006,107; 3912-21; Riewald M et alJ, Biol
10 Chem 2005,280 19808-14.). Alternatively, it is possible to ugeinea pigs which have been

pretreated with inhibitors of PAR-3 and/or PAR-Z{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.



The inventive subg@@%ngslqﬁ@_q%%qmgggqrigspharmaceutical preparations as follows: Tablet:
Composition: 5100 mg of the compound of Example 1, 50 mg of lactose (monohydrate), 50 mg of maize

starch, 10 mg of polyvinylpyrrolidone (PVP 25) (from BABE Germany) and 2 mg of magnesium stearate.
Tablet weight 212 mg. Diameter 8 mm, radius of curvature 12 mm Production: The mixture of the
compound of Exagiplg 1 plaginseanf isfarshdadyranulated with a 5% solution 10 (m/m) of the PVP in
water. The granules are dried and then mixed with the magnesium stearate for 5 min. This mixture is

compressed in a vepti table e ve f t . | |on. ition:
1000 mg of the comboind b Exmarpfa triEsa (escie PR apiTa, o e e
gum) (from FMC, 0823588 593 ataiieenedidivigie o BP IR D h & ifverliv@)e SAjsuRgerosis
corresponds to 10anioohiptal suspensjanctiradatctiorant pfbteiminedigehia. F1spasndechénathiaaokyatanthe
compound of gxamg}%eog lijge%dtgpgﬂgopmso%lé'spension. The water is added while stirring. The mixture is
stirred for approx. 6 h until the Rhodigel has 20finished swelling. BHC 09 1 019- Foreign Countries -144-
Intravenously ad 'n'straRk?.tsqution: .C.Pmposition: 1 mg of the compound of Example 1, 15 g of
polyethylene glyco ‘400 4nd %8“6 FWater for injections. 5Production:

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,



The compound of Examplel dsiissqiveslipgeather with polyethylene glycol 400 by stirring in the water.
The solution is sterile-filtered (pore diameter 0.22 pm) and dispensed under aseptic conditions into

heat-sterilized infusion bottles. The latter are closed Wi_tgégf_usion stoppers and crimped caps. BHC 09 1
019- Foreign Countries - 145 - Claims 1. Compound of thie formula in which 5Rlis trifluoromethyl,
1,1-difluoroethyl, 2,2cdiflyiasaethykbidng B; tditupEPethy s AifiHosRm BHBRXYo AV RM TR 0L QL SERY A 2iS
2-hydroxyeth-1-yl, 2-metho>§/eth-1- I 2-ethoxyeth-1-xlbcycl%p_ro yl or 1- methox C¥LC|O rog-l-yl, isa
group of the formﬁﬁ]éowv‘?ﬁ SPCiRje hrg@%n generatioh by intwbiof factor X1.Blood2009,113 936-944.

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



S=0 or where  BHC Obsf@gggg%gn%@mﬁ@gnt to the_ carbonyl group, or one of its salts,. its solvates or
the solvates of its salts. 2. Compound according to Claim 1, characterized in that 15Rlis 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--N\__ /%' BHC 09 1 019- Foreign

Countries - 146 - whelepH 6.5: 61SsHh &@%i@ﬁ@éﬁﬂ’&h@%é@f&}%ﬁﬁ{ *amt&g&#mmgm{ae :S?Td?@s?@ta,dﬁs
solvates or the sollv%tes of its salts. 3. Com,gound accordlng to Claim 1 or 2, characterized in that

aqueous sodium hydroxide solution are weighgdrao 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%.



512.1is trifluoromeffexyy R 3-aiiecygiiidsyl or cyclopropyl, PPis a group of the formula rThC\
*-NS=0 or*-N S% where 10is the point of attachment to the carbonyl group, or one of its salts, its solvates

or the solvates of its salts. 4. Compound according to qrixlo_f Claims 1 to 3, characterized in that the
phenyl substituent and the 1,2,4-oxadiazol-5-y1 substituent which are bonded to the piperidine ring are in

Cis positions to ongaRNeH 135 2PRCEB%IalRRRAMNYIAGRMBRANS Of heofaimyta () grPBE AftsmRalts,
its solvates or the solvates of its salts according to Claim 1, characterized in that [AF\JTa compound of the

formula in which 'BIRTEH8% tHY- Fately s ey (045 km lomding hydrophilic™ PTFE; Millipore:

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



- 147 - is reacted \gﬁg 6&9@1@9\%@%%t@gjﬁp@la in which R3 is as defined in Claim 1, and SX'is

halogen, preferably bromine or chlorine, or hydroxyl or 4-nitrophenoxy, or [B] a compound of the formula
(I is reacted in the first stage with 4-n trophenyl chlorofo 5nate and in the second stage with a compound
of the formula R3-H (IV) 10in which R3 is as defined in &I{aifn 1. or [C] a compound of the formula 15in

which 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.



R"and R3 are eagh asdefings Eb@&%&udﬁi&%aﬁed with a compound of the formula BHC 09 1 019-
Foreign Countries in which RZis as defined in Claim 1, or S[D] a compound of the formula in which
121 and R2 are each as defined in Claim 1, isre $ted with 0.8 to 1.1 equivalents of

meta-chloroperbenzoic acid to give a compound of 1th1e ormula

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.



in which 121 and B2 QR ?%B-%%%W@gdﬁtr%@im 1, BHC 09 1 019- Foreign Countries - 149 - or [E] a
compound of the formula (Ia) is reacted 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 prophylaxis of diseases. 7. Use of a compound according to
any of Claims 1 to ¢ ot Rsedycidif madicaimngph for 10treatment and/or prophylaxis of diseases. 8. Use
of a compound according to any of Claims 1 1o 4 for producing a medicament for treatment and/or
prophylaxis of cargic%agg%%g disorders, thromboembolic disorders and/or tumour disorders.

1 mg of the compound of Example 1, 15 g of polykthg glycol 400 and 250 g of water for

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.



9. Use of a compynd aee¥ngiRigny Qi xlaims 1 to 4 for preventing blood coagulation in 15vitro. 10.
Medicament comprising a compound according to any of Claims 1 to 4 in combination with an inert

nontoxic pharmaceutically acceptable excipient. 11. Mggzi‘%a_ment comprising a compound according to
any of Claims 1 to 4 in combination with a further active'ingredient BHC 09 1 019- Foreign Countries -
150 - 13.Method feijfgatment and/or prophylaxis 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 acco&ding te any ég%:fl%s a.r(i)n[ﬁ) 12 or of a medicament obtained according to Claim 7 or 8.
.Y a " . ) .
514.Method for preventing bloo coagulfatlon In vitro, characterized in that an anticoagulatory amount of a
compound according to any of ClaimsR]I to 4 is added.

o—N

S

N 0,

Ao

O] R

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



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 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



BHC 09 1 019- Foreign Countries

- 147 -

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



BHC 09 1 019- Foreign Countries

-148 -
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.



