WO 2006/072393 PCT/EP2005/013772 Description Sulfonyl pyrrolidines,
method for producing the same and their use as 5 drugs The invention
relates to substituted sulfonylpyrrolidines and to the physiologically

t thereof. 10 Compounds of similar structure have been
dﬁ@%&gz&&g%cm receptor antagonists in WO 04f%Ad5P#ARSI013772
invention was based on the aim of providing compounds with which it is
ppesibipipRrevent and treat dyslipidemia, disorders of the 15

cardiovascular system and atherosclerotic disorders. It was particularly
intended that the compounds be suitable for the prevention and treatment

obleipaHDYMelidisgsi D eleems aighredusindijbprateine). sbaiminairy ¢se as
5 thidgsention 20 According to a first aspect, there is provided a compound

of the formulal R3 OR4R2C 1 R5 10=S=0 R31

The invention relates to substituted sulfonyipyrrolidines and to the

physiologically tolerated salts thereof.

10 Compounds of similar structure have been described as oxitocin receptor
antagonists in WO 94/074986.

The invention was based on the aim of providing compounds with which it
Is possible to prevent and treat dyslipidemia, disorders ~of the

15 cardiovascular system and atherosclerotic disorders. it was particularly
intended that the compounds be suitable for the prevention and treatment
of lower HDL levels (HDL means high density lipoproteins).

Summary of the Invention
20
According to a first aspect, there is provided a compound of the formula |

=3
Q™ =\ _R4
Rz Y N \ /
AN
) R5
N
0=5=0
i
R1

25  in which the meanings are

R1 (C+-Ce)-alkyl, where one or more hydrogens in the alkyl



25 in which the meanings are R1 (C1-C6)-alkyl, where one or more
hydrogens in the alkyl 1a radical may be replaced by fluorine, or phenyl,
(C;-C8)- alkylene-phenyl, heterocycle, (Ci-C8)-alkylene-heterocycle,

where the phenyl or heterocycle radical may be substituted 2 one or more
times by F, Cl, Br, NO2, COO-(Ci-C6)-atkyl, (Ci-
C6)-alkylene-O-(C1-C6)-alkyl, OCF3, (C1-C6)-alkyl, CO-(C1-C6)- alkyl,
phenyl, SCF3, SRk RE(CItROraltsbatheny!. fdrind)-dhotangphenyl-c)-
heterocycle, (C'\ka[B&)ﬁ%Iy Iﬁeihegﬂr}%c?lee:\?%eﬁ%%?]%h%(g or © C;B)
heterocycle radic maﬁ%gr}é’ubsti Gred 8)’1%%r ng fetiné 5&?’(‘5’?%&30}1{3 €
NO2, COO-(CiVdByalk)e @rns)uksbamcyge1rabyalkyieyoErsyubstituted
(Ci-C6)-alkyl, CO-(C1-C6)-alkyl, phenyl, SCF3, SF5; 10 R3, R4, R5
independently of one another H, F, Cl, Br, NO2, COO-(Ci-C6)- alkyl,
(C1-C6)-alkylene-O-(C1-C6)-alkyl, OCF3, (C1-C6)-alkyl,

CO-(Ci-Ce6)-alkyl, phenyl, SCF3, SF5; 15 where the compounds of the
following four formulae are excluded R2 N N R2 N~~N H3C CH3 N H3r
CH3 10=S=0
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R1Ri FO-0-R2NNR2NN H3C N H3C 0=S=0 O=S=O RI R1 and
the physiologically tolerated salts thereof. 20 According to a second
aspect, there is provided the use of the compounds as defined above for
producing a medicament. 2a Accordin% to a third aspect, there is
provided a medicament comprising one or more of the compounds as

defined above SHASEONIMNg tongsobytiT aSpebr, thiéde, i€ POvillecCa)-alkyl, (C;-

medicament CEIPERYERIOIONTY.BIHPE OTFROUDAT ASLIRINELAMONE)-
and at least ongnc()t er arc}tiyesiagre%gn_t. According to a fifth aspect, there

is provided the Use'dt tﬁeycbmpoa’n S#s 10 defined above for producing

a medicament for increasing HDL in the blood. According to a sixth

aRpect, there ig@ravigledkifie yseofthqCotppandsas-gatingd ahoxedeycle,

producing a m?é‘ﬁ%’g}‘?gﬁéﬁéﬁ%@r{é%é‘rtﬁk‘i)aﬁe%ﬂ%@?{ﬂ%ﬁerﬁ?r or heterocycle
radical may be substituted one or more times by F, Cl, Br,
NOz, COO-(Ci-Cg)-alkyl, (C4-Cs)-alkylene-O-(C4-Cg)-alkyl,
OCF3, (C4-Cg)-alkyl, CO-(C4-Cg)-alkyl, phenyl, SCF3;, SFj5;

R3, R4, R5 independently of one another H, F, Cl, Br, NO;, COO-~(C4-Cg)-
alkkyl, (C4-Cg)-alkylene-O-(C4-Cg)-alkyl, OCFj;, (C4-Cg)-alkyl,
CO-{C-Cg)-alkyl, phenyl, SCF;, SFs;

where the compounds of the following four formulae are excluded

0
o _ )
\ / N
R N N >LN\ N
HC cH, EN) H,C CH,
N |
; 5=
B =1
- F
R2.  »N N R2 N N\
N4 N/
) H,C N H,C
0=8=0 0=8=0
R R1

and the physiologically tolerated salts thereof.

According to a second aspect, there is provided the use of the compounds

as defined above for producing a medicament.
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According to a seventh aspect, there is provided the use of the
compounds as defined above for producing a medicament for the
treatment of disorders of the cardiovascular system. 20 According to an
eighth aspect, there is provided the ustof the compounds as defined
above for producing a medicament for the treatment of arteriosclerotic
manifestations. According to a ninth aspect, there is provided the use of
the compounds as 25 defined above for producing a medicament for the

tREFRTNDINTR ek A58fE s P hars it Ividedify e d temB aispRIBp fiskig one

I PraYidest e Yeprpidhsdeomnatisas,dgdined above for producing a
medicament for the treatment of diabetes. 30 According to an eleventh

aspect, there is provided a process for producing a medicament

cAomonding eneaciomdineastbet ctiveps undy ad diedire dnadiceenavhidomprising
comprises mixing the active ingredient,with a 2h pharmaceutjcall

S B S S e S e R R P b Ee) one otner
aathirestrgtiedieRteference is given to compounds of the formula | in which
one or more 5 radicals have the following meaning: R1 (C1-C6}-alkyl,
where one or more hydrogens in the alkyl 3 radical may be replaced by

flﬁpcimeiim phenfifiiGEie]); digrens mioagddhtterasyctd,the compounds as
((o:é'f%@fjaé%(\e/g%k}%%g%ﬁjﬁ’ a medicament for increasing HDL in the blood.

According to a sixth aspect, there is provided the use of the compounds as
defined above for producing a medicament for the treatment of

dyslipidemia.

According to a seventh aspect, there is provided the use of the compounds
as defined above for producing a medicament for the treatment of disorders

of the cardiovascular system.

According o an eighth aspect, there is provided the use of the compounds
as defined above for producing a medicament for the treatment of

arteriosclerotic manifestations.

According to a ninth aspect, there is provided the use of the compounds as
defined above for producing a medicament for the tfreatment of the

metabolic syndrome.

According fo a tenth aspect, there is provided the use of the compounds as

defined above for producing a medicament for the freatment of diabetes.

According to an eleventh aspect, there is provided a process for producing
a medicament comprising one or more of the compounds as defined

above, which comprises mixing the active ingredient with a



where the phenyl or heterocycle radical may be substituted one or more
times by F, CI, Br, NO2, COO-(Ci-C6)-alkyl, (Ci 5
C6)-alkylene-O-(C1-C6)-alkyl, OCF3, (C1-C6)-alkyl, CO-(C1-C6)- alkyl,
phenyl, SCF3, SF5; R2 phenyl, heterdtlycle, where the phenyl or
heterocycle radical may be substituted one or more times by F, Cl, Br,

NO2, 10 CQO-(C1-Ch)-alkyl, (C1-C6)-alkylene-O-(C1-C6)-alkyl, OCF3,
(AT ERYCE. SRR TRb I SE Y SEaS FASHTRGS Mo & form
iren ezl émvt Icrh omigt@atiother H, F, Cl, Br, NO2, COO-(C1-C6)- alkyl,
(C1-C6)-alkylene-O-(CI-C6)-alkyl, OCF3, (C1-C6)-alkyl, 15
CO-(C1-C6)-alkyl, phenyl, SCF3, SF5; where the compounds of the
fotheieng foriidognulacarmmmiucted 6f Gh&R2oNmdNe /1 R2 NhiNHQoB8Gr more

5 ﬁ%‘éi@'aE%%v%ﬂﬁe%zﬁgv;ir?ﬁz(gnﬁ&; RIFR2NN NR2\,-<\D/ HsC N

R1 (C1-Ce)-alkyl, where one or more hydrogens in the alkyl
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0=S-0 o=s=0 R1 R1 20 and the physiologically tolerated salts thereof.
Particular preference is given to compounds of the formula | having the
structure la: 254 R3 R2 NON N R4 1 0=5=0 | R1 lain which one or
more radicals have the following meaning: 5 R1 (Ci-C6)-alkyl, where one
or more hydrogens in the alkyl radical'may be replaced by fluorine, or

phenyl, (C1-C83.0iR}IenaspHenyTeRiasascyye, fluorine, or phenyl, (C+-Cg)-
(CI-C8)-alkylergkheiesogkeiey! wh%eatbe;@h@ny Or-Rlestcyelesradicabeycle,

b bst
Co0-(c 08) St o E *% &%@‘%@’ T B ge substiuted
(C1-C6)-alkyl, €5-@E 1O5- WIGS BHenyk §F:5COO (C4-Cs)-alkyl, (Cs-
Ca) aikylene -O- (CrCs alkyi OCF3, (Cq-—Ce) afky[ CO- (C@*Cs)

alkyl, phenyl, SCF3, SFs;

R2 phenyl, heterocycle, where the pheny! or heterocycle radical
may be substituted one or more times by F, Cl, Br, NO;,
COO-(C+-Ce)alkyl, (Cs-Cg)-alkkylene-0O-(C+-Cg)-alkyl, OCF3,
{C4-Cg)-alkyl, CO-(C4-Cg)-alkyl, phenyl, SCF3, SFs;

R3, R4, R5 independently of one another H, F, Cl, Br, NO,, COO-(C+-Cg)-
alkyl, (C+-Cg)-alkylene-0-(C4-Cqg)-alkyl, OCF;, (Cq-Cs)alkyi,
CO-(C1-Cg)-alkyl, phenyl, SCF3, SF5;

where the compounds of the following four formulae are excluded

HC  CH, N 3 3
F}I O"-SIS"—O
=L ke
R1
F o
0 S~ = SN -
N/ N/ N/
) H.C
H.C 3
\ 3 !
o:?:o 0=8=0
R4 R

and the physiologically tolerated salts thereof.

Particular preference is given to compounds of the formula | having the
structure la:
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R2 phenyl, heterocycle, where the phenyl or heterocycle radical may be
substituted one or more times by F, Cl, Br, NO2, 15 COO-(C1-C6)-alkyl,
(Ci-C6)-alkylene-O-(Ci-C6)-alkyl, OCF3, (Ci-C6)-alkyl, CO-(C1-C6)-alkyl,
phenyl, SCF3, SF5; R3, R4, independﬁntly of one another H, F, Cl, Br,
NO2, COO-(C1-C6)- alkyl, (C1-C6)-alkylene-O-(Ci-C6)-alkyl, OCF3,
(Ci-C6)-alkyl, 20 CO-(C1-C6)-alkyl, phenyl, SCF3, $-5; where the
compound of the following formula is excluded 5 R2 INJN\, N H3C 1
0=5=0 R1 and the physic&pgically tolerated salis fhereof. 5 Very
particular preference is given to compounds g ormula | having the
structure la: R3

in which one or more radicals have the following meaning:

R1 (C4-Cg)alkyl, where one or more hydrogens in the ailkyl
radical may be replaced by fluorine, or phenyl, (C4-Csg)-
alkylene-phenyl, heterocycle, (C4-Cg)-alkylene-heterocycle,
where the phenyl or heterocycle radical may be substituted
one or more times by F, Cl, Br, NO;, COO-(C4-Cg)-alkyl, {Cs-
Cs)-alkylene-O-(C4-Cg)-alkyl, OCF3, (C4-Cg)-alkyl, CO-(C4-Cg)-

alkyl, phenyl, SCF3, SkFs;

R2 phenyl, heterocycle, where the phenyl or heterocycle radical
may be substituted one or more times by F, Cl, Br, NO,,
COO-(Cq-Cs)-alkyl, (C4-Cg)-alkylene-O-(C+-Cg)alkyl, OCFj,

(C4-Cs)-alkyl, CO-(C+-Cg)-alkyl, phenyl, SCF3;, SFs;

R3, R4, independently of one ancther H, F, Cl, Br, NO,, COO-(C4-Cg¢}-
alkyl, (C4-Cg)-alkylene-O-(C1-Cg)-akkyl, OCFj3, (C4-Cg)-alkyl,

CO-(C4-Ce)-alkyl, phenyl, SCF3, SFs;

where the compound of the following formula is excluded



10 in which one or more radicals have the following meaning: R1
(C1-C6)-alkyl, where one or more hydrogens in the alkyl radical may be
replaced by fluorine, or phenyl, (C1-C8)- alkylene-phenyl, heterocycle,
(C1-C8)-alkylene-heterocycle, 15 Wher5e the phenyl or heterocycle radical
may be substituted one or more times by F, Cl, Br, NO2,
COO-(CI-C6)-alkyl, (Ci- C6)-alkylene-O-(Cj-C6)-alkyl, OCF3,
(C1-C6)-alkyl, CO-(C1-C6)- alky, phenyT, SCF3, d the heterocycle
is selected from -the @@up of th Ene, quiNeH zole, isoxazole
and 20 pyridine and ma sed to'q benzene rixg. phenyl,
heterocycle, where the plenylor heterocycle radieal may be substituted
one or more times by F, €|, B,’'NO2, 6 COOJ(E}@CG)-aIkyI,

. (C1-C6)-alkylene-O-(C1-C6)alkyl, OCF3, (C1l-C6)-alkyl,
CO-(C1-C5)-alkyl, phepyl-aGEZ, SF5 and the heterocycle is selected
from the group of dioxole, tetrahydrofuran, isoxazole, oxazine, thiophene
and pyridine 5 and may be Rised to a benzene ring. R3, R4,
independently of one another H, F, Cl, Br, NO2, COO-(CI-C6)- alkyl,
(C1-C6)-alkylene-O-(C1-C6)-alkyl, OCF3, (Cr-C6)-alkyl,
cEHq ey sIRnIRdNPeEE &7l TR ieRtre the compound of the

following formula is excluded R2 INN__p H3C
5  Very particular preference is given to compounds of the formula | having
the structure la:

R3

R4

10 in which one or more radicals have the foliowing meaning:

R1 (C4-Cg)-alkyl, where one or more hydrogens in the alkyl
radical may be replaced by fluorine, or phenyl, (C+-Cg)-
alkylene-phenyl, heterocycle, (C4-Cg)-alkylene-heterocycle,

15 where the phenyl or heterocycle radical may be substituted
one or more times by F, Cl, Br, NO;, COO-(C+-Cg)-alkyl, (Ci-
Ce)-alkylene-0-{C4-Cg)-alkyl, OCF3, (C4-Cg)-alkyl, CO-(C4-Cg)-
alkyl, phenvyl, SCF3, SFs and the heterocycle is selected from
the group of thiophehe, quinoline, oxadiazole, isoxazole and

20 pyridine and may be fused o a benzene ring.

R2 phenyl, heterocycle, where the phenyl or heterocycle radical
may be substituted one or more times by F, Cl, Br, NO;,
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N C3=S=C7 15 and the physiologically tolerated salts thereof. The
disclosure relates to compounds of the formula | in the form of their
racemates, racemic mixtures and pure enantiomers, and to their
diastereomers and mixtures thereof. 2@ If radicals or substituents may
occur more than once in the compounds of the formula 1, they may all,

i”dg?fe”det”% JO0e8naiRkIRAve (b‘?t-sﬁé?t%ﬂkft!@?él@g@:%@e%li%ﬁ,”“@?(ta,

or different. aceutic ce alts are, be e

solubility in wat‘?r@%é‘g%fr tﬁg'?ﬁéf‘?)?%ﬁﬁ itiglhgmgséé%s%ptgﬁﬁa%?d the

particularly s_uit‘é%’!@’"ﬂﬁ)’%di&l _ﬁ@ﬁ@ﬁﬁ)_néfrmséi‘@lwm hade alioxole,

pharmaceutlcatby’cmtﬁbl@naﬁlﬂﬁkgk@@Oﬁx&ﬁéblﬁnﬂfﬁ]ﬁﬂm%ﬁ@%ﬂyiidine
table aci it] e the invention are salts

scenile sy TN, Lol

of inorganic acids suc oric acid, hydrobromic, phosphoric,
metaphosphoric, nitric and sulfuric acid, and of organic acids such as, for
eRamBle, acetideideFdbetiz efesidfanisthsenzof, Ciirgr, ety eSai®AT, -Cq)-

fumaric, gluconig.glygelice ipeiiinaits lactie, lagiobianic. qrateic, malic oy
methanesulfonic,.succinic, p-toluenesylf ang fartaric acid; Swtablég
pharmaceuticaﬁpa%@é“pﬁéﬁo'@%’?bgi]g@altggéﬁa nmionium salts, alkali

metal salts (such as sodium and potassium salts), alkaline earth metal

splksfeuel 28 MBENSS BMIRNbIAEYIcHAlish fEomRiam
(2-amino-2-hydroxymethyl-1,3-propanediol),

- RZ X N N
bfL —
N H,C

|
0=8=0
f
R1

and the physioiogically tolerated saits thereof.

The disciosure relates to compounds of the formula | in the form of their
racemates, racemic mixtures and pure enantiomers, and fo their
diastereomers and mixtures thereof.

If radicals or substitfuents may occur more than once in the compounds of
the formula 1, they may all, independentiy of one another, have the stated
meanings and be identical or different.

Pharmaceutically acceptable salts are, because their solubility in water is
greater than that of the initial or basic compounds, particularly suitable for
medical applications. These salts must have a pharmaceutically acceptable
anion or cation. Suitable pharmaceutically acceptable acid addition salts of
the compounds of the invention are salts of inorganic acids such as hydro-
chioric acid, hydrobromic, phosphoric, metaphosphoric, nitric and sulfuric
acid, and of organic acids such as, for example, acetic acid,
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diethanolamine, lysine or ethylenediamine. 10 Salts with a
pharmaceutically unacceptable anion such as, for example,
trifluoroacetate likewise belong within t;?e framework of the invention as
useful intermediates for the preparation or purification of pharmaceutically
acceptable salts and/or for use in nontherapeutic, for example in vitro,

awﬁzéﬂ@@&zlf@ﬁém @énzﬂ?@r @m@@ma?bsﬁmw,sm@ﬁafﬁf, ?onic, lgi}lcoiéc,
physi ica ct rivatives of the compounds of the formula |. . .
Rl R Cor e, B R R e i

phyeldRRFSAfPiferaish tRidaratReids ebaiieupbesiiaeseinflly Pecartable
iasiticsgifer ancampleami asitts, vaiteh onetd miikyrgiasioaa vadioml and

syginas for le; Rdpumats i ahiR 9 f@%&édg&ﬁéw ! '”Ffﬂﬁ?gﬁ#%@eﬁm and
compound of the tormula | or an active metabolite t ereoﬁ 10 oglcalc;y
R FerativECREIRTRDr o RIBIBP iR YOF Y RIS Bt 1 25 RRPanediol),
inlretition isovhas thioseadexthiplediddisexiample, in H. Okada et al., Chem.
Pharm. Bull. 1994, 42, 57-61. Such prodrugs can be metabolized in vivo

'SBLCTRRUASARREIEYSALAN, These apiios maY NFNSELep.Pe ample,
aciive or not- 30 The compounts of the disclosute may also existin

vifiowsgrsietateplictsisiorirofig exidimplthasfeanoepholisaintherystaltiien as
e e e o BT S e et tey
emboniaidat sttise agid@osiore use in nontherapeutic, for example in vitro,

applications.

in a further embodiment of the disclosure are physiologically functional
derivatives of the compounds of the formula |. The term “physioclogically
functional derivative” used herein refers to any physiologically tolerated
derivative of a compound of the formula | of the invention, for example an
ester, which on administration to a mammal such as, for example, a human
is able fo form (directly or indirectly) a compound of the formula | or an

active metabolite thereof.

Physiologically functional derivatives include prodrugs of the compounds of
the invention, such as those decribed, for example, in H. Okada et al,,
Chem. Pharm. Bull. 1994, 42, 57-61. Such prodrugs can be metabolized in
vivo to a compound of the invention. These prodrugs may themseives be

active or not.

The compounds of the disclosure may also exist in various polymorphous
forms, for example as amorphous and crystalline polymorphous forms. All
polymorphous forms of the compounds of the disclosure belong within the
framework of the disclosure and are a further embodiment of the

disclosure.
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8 All references to "compound(s) of formula I" hereinafter refer to
compound(s) of the formula | as described above, and their salts, solvates
and physiologically functional derivatives as described herein. 5 An alkyl
radical means a straight-chain or bran hed hydrocarbon chain having one

AN N e P A SR

Hexyl oné or more times by sul
gconnmmnt(mhef ftbmeﬁq{mple IMBFdE!BIclBIed:{ eFeya @2dNBeiC R IGOQMHates

R SR S

0O-CO-(C1- C6) alkyl O-CO-(C1-C6)-aryl, O-CO-(C1- C6)-heterocycle;

P
I R TR By o S0y haangy g,V erOkBIBde chan
%%ﬁ@@@ﬁWOWCWﬁm -sugh, SOHCERRMpleroeytiygl ethyl, isopropyl,
§g§ &%gﬁ% yl, S02-(CH2), aryl, SO2- (CH2)"-heterocycle,

~aryl, SO2-NH(CH2)n-heterocycle, 502-
N(m@aa@a@p@m;wdm s8bstified-oB-akyIRCHE) ehdw eidjelie spRUps

%I;(ggn % @ :N((CH2),-(heterocycle)2 where n may be 0 - 6, and
0 the ary radica \eterocyclic radical may be substituted up to twice b%/_‘
2y

FF CEIBrEOH|,CEE NAOSNNaCES, oQ@QUa) k(e fe8)kaikylCON

NH(CﬁE‘ﬁd O Al N Co- (@?1(I RS (C%Qéjg%e“y' (CorCe)-
IR i LR oA ordC N Laig GME s hatiéhoy §0-(C

NI GRINHGACE)-alkyl, NH-CO
POsH2, SOzH, SOx-NH,, SONH{C-Cg)-alkyl, SOaN[(C+-Cg)-alkyl]z, S-(Cs-
Ce)-alkyl, S-(CHz)s-aryl, S-(CHz)-heterocycle, SO-(C4-Cg)-alkyl, SO-(CH2)n-
aryl, SO-(CHg).-heterocycle, SO0:~(C4-Ce)-alkyl, SO,-(CHsz)s-aryl, SO.-
(CH.)-heterocycle, SOx-NH(CHz)q-aryl, SO2-NH(CHz)s-heterocycle, SOo-
N(C1-Ce)-alky)(CHa)r-aryl, SO2-N(C4-Cg)-alkyl}(CHz)n-heterocycle, SO0--
N{{(CHz)a-aryl)s, SO-N{(CHa)n~(heterocycle), where n may be 0 — 6, and
the aryl radical or heterocyclic radical may be substituted up to twice by F,
Cl, Br, OH, CF3, NO3, CN, OCF3;, O-(C+-Cg)-alkyl, (C4-Cg)-alkyl, NH;;

C(NH)(NHz), NH;, NH-~(C+-Cs)-alkyl, N{(C4-Cg)-alkyl)s, NH(C,-Cr)-acyl, NH-
CO-(C4-Cg)-alkyl, NH-COO-(C4-Cs)-alkyl, NH-CG-aryl, NH-CO-heterocycle,
NH-COO-aryl, NH-COO-heterocycle, NH-CO-NH-(C4-Cg)-alkyl, NH-CO-
NH-aryl, NH-CO-NH-heterocycie, N(C4-Cg)-alkyl -CO-(C4-Cg)-alkyl, N{C1-
Cg)-alkyl -COO-{C4-Cg)-alkyl, N(C4-Cg)-alkyl -CO-aryl, N(C4-Cg)-alkyl -CO-
heterocycle, N{C4-Cg)-alkyl -COO-aryl, N{(C4-Cg)-alkyl -COO-heterocycle,
N(C+-Cs)-alkyl -CO-NH-(C4-Cg)-alkyl), N(C4-Cg)-aikyl -CO-NH-aryl, N(Ci-
Cs)-alkyl -CO-NH-heterocycle, N{(C1-Cs)-alkyl)-CO-N-(C4-Cg)-alkyl)z, N{(C4-
Ce)-alkyl)-CO-N((C+-Cg)-alkyl)-aryl,  N{(C4-Cg)-alkyl)-CO-N({C4-Cg)-alkyl)-
heterocycle, N({C1-Cg)-alkyt)-CO-N-(aryl)s, N((C1-Ce)-alkyl}-CO-N-
(heterocycle),, N{aryl)-CO-{C4-Cg)-alkkyl, N(heterocycle)-CO-(C4-Cg}-alkyl,
N{aryl}-COO-(C4-Cg)-alkyl, N(heterocycle}-COO-(C4-Cs)-alkyl, N(aryl)-CO-
aryl, N(heterocycle)-CO-aryl, N{aryl}-COG-aryl, N(heterocycle)-COO-aryl,
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25 NH-aryl, NH-CO-NH-heterocycle, N(C1-C6)-alkyl -CO-(C1-C6)-alkyl,
N(C1- C6)-alkyl -COO-(C1-C6)-alkyl, N(C1-C6)-alkyl -CO-aryl,
N(C1-C6)-alkyl -CO- heterocycle, N(CI-C6)-alkyl -COO-aryl,
N(C1-C6)-alkyl -COO-heterocycle, N(C1-C6)-alkyl

B o) eyt LR OB R e 3

QG)aajky O OUNEEA -Caakidrarytle)-CO-NH-aryl,  N(aryl)}-CO-N-(C4-Cq)-

0ol T CO R TR My L ROt

N(arlyl)-CON(Bai€I6patig); WN(Q@C%F}B‘ESB}(@‘MC(S) alkfaryt)- CO N-(aryl)z,

;}E%ﬁ eop ;g Jq@hetagk ] Ie)%téeéoaryl %ﬁﬁﬂ% loctgr) Iﬁy heterocycie
Mhetwnayrﬂe)b@@@-@rww@em(@IWDNMCQF@G)@&W)}I:C radical may be
ISERERER M WL PR igen. ook, oc
Wa)etékaby(ﬂ“ea)-@@aikwlﬁ%) Aeyl§2:- &4&@&5@:@%&@@@@@@1@1)%%3,
) O I ST (Ch2)n . O-(CH)heterocycle,
where n may be O - 6 Where the aryl radical or heterocyclic radical may _
ég(c%k%wt?ﬁ?ﬁ c1 ﬁ@ﬁ% g gg)r%'lizéﬁ N(( 0?%6%53)28'”
S@Z@ﬂt@vowmreeﬂt@e@eﬁm TONME. q@mwm,ramws, for
B e s i
aTS)B pﬁh@é\m radicals may be substituted one or more times by 'suitable
groups such as, for example: F, Cl, Br, I, CF3;, NOj Nz, CN, COOH,
COO(C4-Colalkyl,  CONH,, CONH(C4-Cglalkyl,  CON[(C+-Cglalkyl]y,
cycloalkyl, (C4-Cyg)-alkyl, {C2-Cg)-alkynyl, O-(C¢-Cg)-alkyl O-CO-(C4-Ce¢)-
alkyl, O-CO-~{C4-Cg)-aryl, O-CO-(C4-Cg)-heterocycle;
PO3Hz, SOsH, SOz-NH;, SONH(C+-Cg)-atkyl, SON[{(C1-Ce)-alkyllz, S-(C+-
Cs)-alkyl, S-(CHy)aryl, S-(CHz)nmheterocycle, S0O-{C4-Cg)-alkyl, SO~(CH2)n~
aryl, SO-(CH;)-heterocycle, S0;-(C+-Cglalkyl, SO2-(CHz)p-aryl, SOz
(CHy)-heterocycle, SOx-NH{CHz)s-aryl, SOx-NH(CHa)-heterocycle, SO;-
N(C1-Cs)-alkyl)(CHz)n-aryl,  SO2-N(C4-Ce)-alkyl)(CHa)r-heterocycle, SO,
N((CHgz)q-aryl)z, SO-N{(CH2),-(heterocycle); where n may be 0 - 6, and
the aryl radical or heterocyclic radical may be substituted up to twice by F,
Cl, Br, OH, CF3, NO2, CN, OCF3, O-(C4-Cg)-alkyl, (C+-Cg)-alkyl, NHy;
C(NH)(NH2), NH,, NH-(C+-Cg)-alkyl, N{{C+-Cg}-atkyl)z, NH(C+-Cr)-acyl, NH-
CO-{C4-Cg)alkyl, NH-COO-~(C;-Cg)-alkyt, NH-CO-aryl, NH-CO-heterocycle,
NH-COO-aryl, NH-COO-heterocycle, NH-CO-NH-(C4-Cg)-alkyl, NH-CO-
NH-aryl, NH-CO-NH-heterocycle, N(Ci-Cg)-alkyl -CO-(C4-Cg)-alkyl, N(C1-
Cg)ralkyl -COO-(C4-Cg)-alkyl, N(Cs-Cs)-alkyl -CO-aryl, N(C4-Cg)-alkyl -CO-
heterocycle, N{C4-Cg)-alkyl -COO-aryl, N{C-Cg)-alkyl -COO-heterocycle,
N{C4-Cg)-alkyl -CO-NH-(C4-Cg)-alkyl), N(C.-Cg)-alkyl -CO-NH-aryl, N(Cs-
Ce)-alkyl -CO-NH-heterocycle, N{{C+-Cs)-alkyl)-CO-N-(C4-Cg}-alkyl)z, N{{C4=
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The alkenyl radicals may be substituted one or more times by suitable 15
groups such as, for example: F, Cl, Br, I, CF3, NO2, N3, ON, COOH,
COO(C1-C6)alkyl, CONH2, CONH(CT-C6)alkyl, CON[(C1-C6)alkyl]2,
cycloalkyl, (C1-C1lo)-alkyl, (C2-C6)- all% yl, O-(C1-C6)-alkyl

R G ISR B v

Stdro20025)- aIkyN@QGB@)Q%MLCS%@HamimterOCW@1 Ce)-alky)-CO-N-

S5 R RN ST B S N3 TRl O (Cr-Ce-all
WNWWPMQMEEQ@TW?EIMGW@HOB Ce) alkyl, N(aryl)-CO-
’\?gr@Hi\ﬁf%aa}y {cjc(, I%( %H?h @%&é’ I]g)cycle) Mﬂﬁ)@ﬁﬁf‘@%@/ ﬂg&%"y‘
2N mmﬂdﬂi@ammeﬁaﬂamnc radlcdil(ﬂmagetrmgul@tﬁjﬂeﬂj bip( € tRigeatigy ),

BT R BTSN Ao c.c.

MH@)& CbtenietyCIOHCD-NE)CatGA)-RIKYDH ONGIYOEP@HYA( C+-Ce)-alkyl)-

8 Eﬁq@? eg%(‘?‘)%w ‘?\%F‘ggl\? ?\?@ %ﬁ ¥\M\‘CO &uﬁ) P@erocﬁ Jaryha

NEGEB)ARi)-CO-NGETBRalkgtyN(CIH CB eyt |COD@H R deiskgrycle.
VSR AERNELAR 60 s liay o
@@NEU(@&@@)@II%/DWMCE@)@I@FG@NHcé?yl W@leifsP&}Eyl ~(C+-
SR el GHE AN ENE N A RNCE R or,
I\Q@@%@Q@yﬂ@@@m@m @@1& )- heterocycle,
N((C1-C6)-alkyl)-CO-N-(aryl)2, N((C1-C6)-alkyl)-CO-N-

An alkynyl radical means a straight-chain or branched hydrocarbon chain
having two or more carbons and one or more ftriple bonds, such as, for
example, ethynyl, propynyt, hexynyl.

The alkynyl radicals may be substituted one or more times by suitable
groups such as, for example: F, Cl, Br, I, CF3, NO; Nz, CN, COOH,
COQ(C4-Colalkyl, CONH,,  CONH(Ci-Cglalkyl,  CON[(C+-Celalkyllz,
cycloalkyl, (C,-Cg)-alkenyl, (C4-Cqg)-alkyl, O-(C4-Cs)alkyl O-CO-~(C4-Cg)-
alkyl, O-CO-(C+-Cg)-aryl, O-CO-(C4-Cg)-heterocycle;

PQOsH,, SOsH, SO2-NHz, SO:NH(C1-Cs)-alkyl, SON[(C+~-Cg}-alkyl]2, S-(C4-
Ce)-alkyl, S-(CH: ) -aryl, S-(CHz)-heterocycle, SO-(C4-Cg)-alkyl, SO-(CH2)n-
aryl, SO-(CH,)s-heterocycle, SO,~(C1-Cg)-alkyl, SO-(CH)r-aryl, SO»-
(CHg)-heterocycle, SOx-NH(CHz)e-aryl, SO.-NH({CH,)-heterocycle, SO»-
N{C4-Cg)-alkyD(CHz)p-aryl, S0:-N(C4-Ce)-alkyl}(CHz)s-heterocycle, SO;-
N{(CHz)a-aryl)z, SO2-N((CHaz)q-(heterocycle), where n may be 0 - 6, and
the aryl radical or heterocyclic radical may be substituted up to twice by F,
ClI, Br, OH, CF3, NO3, CN, OCF3;, O-(C4-Cg)-alkyl, (C4-Cg)-alkyl, NHz; |
C(NH)(NHz), NHz, NH-(C;-Cg)-alkyl, N{(C1-Cs)-alkyl)z, NH(C1-Cr)-acyl, NH-
CO-(C+-Cg)-alkyl, NH-COO-(C4-Cg)-alkyl, NH-CO-aryl, NH-CO-heterocycle,
NH-COO-aryl, NH-COO-heterocycle, NH-CO-NH-(C1-Cg)-alkyl, NH-CO-
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(heterocycle)2, N(aryl)-CO-(C1-C6)-alkyl,
N(heterocycle)-CO-(C1-C6)-alkyl, N(aryl)-COO-(C1-C6)-alkyl,
N(heterocycle)-COO-(C1-C6)-alkyl, N(aryl)-CO 5 aryl,
N(heterocycle)-CO-aryl, N(aryl)-COO-gyl, N(heterocycle)-COO-aryl,

yD)-CO-NH-(C1-C6)-alkyl), N(heteracygale)-CO;:NH-(C1:C8)-alkyl)

Mﬁ%ﬁ&%ﬁ@ﬂ%@%@@% *)-g -Nﬁ%@%ﬁ(é y@ié%bi%@%q}g&)“@?
awL)?kw(h@t(émwe))@;,@::mm\n(@em@wm -CO-aryl, N(C+-Cs)-alkyl -CO-

-CO-N :Ch)-a -a
RO e B O by -2, MRy sOristerocyce
Nﬂltl@ﬁe@%()a&i@FGO@v‘N&fr?ﬂ@r?@*a(BWQ?HlﬂiCaFﬂsI%(@H2|p®d5d§ﬁéﬂ!%dle,N(Cr

re,nm 16, where t radical,or, r iC ical ma
R R e R Y B R T e
%é@i*%@*ﬁggﬁ@&@%a&k%mﬂﬂ NN(@a-(@@)l-gll;yl)-ﬂ@eﬂlléﬁﬁ)j@lﬂfwgvl%
means 3y§%éight-ciﬁ%%§%}é#§zg%ﬁ)%§%h chainﬂle#;vri%)r%v%go CON-
nflosgscatyotesant tary | pGO6te 1ripie llspids Nl erocioded@nie;-Cs)-alkyl,
l, L, T radi itut

O G e o e TG T s o
NOZ, N hetrrCaBnCODC INGB M IKAOCERH 2, DN prE Y BB)aikyR-aryl,

> =66)akkyH2,~cy yl, (C2-C - Kibh ~ \
gﬁ%ﬁ%&)@a Ky @-b%‘?@@lg)- alkyl, g?@%f-s(gé}§6i%-)a€rﬁ_hﬂ%1 Colalkyl).
AEoASICEE hetehocysitatenaryz| S NsbarH2 N(aryl)-CO-N-(C1-Ce)-

H( ; NG 1CoH-al S-(QliroB-E6)- Ce)- .
SR R SCECICR AN S W £ A o
%(CHZ)NMWW@@)@MC@%hNVMIB@WtCHZ),M%VM’%‘@Q-N-éryi)z,
N{heterocycle)-CO-N-(aryl),, aryl, O-(CHy)y-aryl, O-(CH:)n-heterocycle,
where n may be 0 - 6, where the aryl radical or heterocyclic radical may be
substituted one to 3 times by F, C], Br, |, OH, CFj3, NO3, CN, OCF3;, O-(C+-
Ca)—alkyt, (C1—Cs)—aiky!, NHZ, NH(C;-CS)-aIkyI, N((C1-C6}-aikyf)2, SOQ-ICHg,

COOH, COO-(C1-Ce)-alkyl, CONH,.

An aryl radical means a phenyl, naphthyl-, biphenyl-, tetrahydronaphthyl-,
alpha- or beta-tetralon-, indanyl- or indan-1-on-yl radical.

The aryl radicals may be substituted one or more times by suitable groups
such as, for example: F, Cl, Br, {, CF3, NOz N3, CN, COOH, COO(Cy-
Cglalkyl, CONH,, CONH(C:-Cg)alkyl, CON[(C4-Cplalkylls, cycloalkyl, (Ci-
Cio)alkyl, (C2-Cg)-alkenyl, (Cz-Cg)-alkynyl, O-(C4-Cg}-alkyl O-CO-(C1-Cg)-
alkyl, O-CO-{C4-Cg}-aryl, O-CO-(C4-Cg)-heterocycle;

POsHo, SO3H, SO.-NH,, SONH(C1-Ce)-alkyl, SON[(C+-Cg)-alkylla, S-(Cq-
Ce)-alkyl, S-(CHz)-aryl, S-(CH3)q-heterocycle, SO-(C+-Cg)-alkyl, SO-(CH2z),-
aryl, SO-(CHa)r-beterocycle, SO0-(C4-Cg)-alkyl, SOz~(CHz)p-aryl, SO,-
{CH3)n-heterocycle, SO.-NH(CHa)p-aryl, SO.-NH(CHz).-heterocycle, SO,
N(C+-Cg)-alky)(CHz)r-aryl,  SO2-N{(C1-Ce)-alkyl(CHy)s-heterocycle, 30,
N((CH2)n-aryhz, SO-N{(CHy)n-(heterocycle), where n may be 0 ~ 6, and
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(CH2)n-heterocycle, S02-NH(CH2),-aryl, SO2-NH(CH2)r,-heterocycle,
302- N(C1-C6)-alkyl)(CH2)~-aryl,
S0O2-N(C1-C6)-alkyl)(CH2)n-heterocycle, 302- N((CH2)"-aryl)2,

SOZ N((CH2)"-(heterocycle)2 where r)% pay be 0 - 6, and 30 the aryl

e
CEN B)(N[Hﬂ) (NG NQH O8I -C6)alkok G{{CL-ekyhIkY mmm SHpxacyl,

NSl e MR 0 A MO o (CrrCr-acyl, N

meqomaeﬁlmawmwe@@@aam ayl - ClEHS @ NHHHe R oetestacy cle,

Vet 3 ot B RO G sy O

@e@mww@@ﬁmm@@@mbetéﬂ@yae em(gn ec:@-dnzwce \-alkyl, N(C+-

ESNHICEEDE e Sl RN GHS O o

OtatkelyaBO-N(GCeppEmyhcaD-aryl, N C1 CG alkyf -COO-heterocycle,

Mﬁg@g%@ %@ N‘ﬁ 02; %%@Eai\@ﬁyi? é%‘kﬁ" SN, N(Cr-

I\Qa}w]quci%eb@qu)d@ﬂat%gyc@)@fba@:@@d)L-éfkyICe) -alkyl)z, N((C+-
PRSP et RO AT O ooyt
Niatsereysicle)- CONX(&wCN@hM))@@MMSQG) aly{fC- Cs) -alkyl)-CO-N-
Vi L bl regRtantco o coa
mmao@@w RV o) RN Snsz@@m@céab@mwcam) co-

gﬁeﬁ(&i =5r6); aﬂfoé}ﬁ afll)r (@Mé%cﬂe? COO-aryl,
N heteroc cle

aryl)2, aryI O( H2) -heterocycle,
(aryl)- CO H- C1-Cs) al yi) heterocycle) C -NH-(C+-Cg)-alkyl),

N(aryD}-CO-NH-aryl, N(heterocycle)}-CO-NH-aryl, N(aryl}-CO-N-(C+-Cs)-
alkyl)z, N(heterocycle)-CO-N-(C+-Cg)-alkyl)s, N(aryl)}-CO-N{(C1-Cg}-alkyl)-
aryl, N(heterocycle}-CO-N({{C+-Cs)-alkyl)-aryl, N(aryl}-CO-N-(aryl),
N(heterocycle)-CO-N-(aryl);, aryl, O-(CHz)s-aryl, O-(CH)s-heterocycle,
where n may be 0 — 8, where the aryl radical or heterocyclic radical may be
substituted one to 3 times by F, CI, Br, I, OH, CF3, NO3, CN, OCF;, O-(Cs-
Ce)-alkyl, (C4-Csl-alkyl, NHz, NH(C1-Cg)-alkyl, N({(C1-Cgj-alkyl)z, SO2-CHj,
COOH, COO-{C4-Cg)-alkyl, CONHy.

i

A cycloalkyl radical means a ring system which comprises one or more
rings, which is in saturated or partially unsaturated (with one or two double
bonds) form and which is composed exclusively of carbon atoms, such as,
for example, cyclopropyl, cyclopentyl, cyclopentenyl, cyclohexyl or
adamantyl.

The cycloalkyl radicals radicals may be substituted one or more times by
suitable groups such as, for example: F, Cl, Br, I, CF3, NO, Nz, CN,
COOH, COO(C{»Ca)aikyl, CONH,, CONH(C4-Cg)atkyl, CON[{C-Cs)alkyl]s,
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where n may be O - 6, where the aryl radical or heterocyclic radical may
be substituted one to 3 times by F, CI, Br, I, OH, CF3, NO2, CN, OCF3,
O-(C1- C6)-alkyl, (C1-C6)-alkyl, NH2, NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2,
SOZ CH3 COOH COO-(C1- C6) alky CONH2. 20 An aryl radical means

I na |-, biphenyls, tetrah al
ndd y{i}ﬁ( Fin f‘ M( nXdlgEitB#I;ue)ary Wi %?cgfs mb)c/; et
s@b@@u{t@ej-ﬁabajkyhdbetﬁ@régbﬁgpaajdle@@%&)a@ﬁ‘) Hsim%mme F,

%ﬁhéc%%ﬁﬁzm (%@@gg%#f cyCﬁSﬁgﬁg?C%%%,

(Coratyblke(YH fanyt)&ikyy) - Oe@ioOfjalyDaC a-(Eakys) Salkil Hz)n~

G 5 D/ LI O S 0.

$Q6w29h@émwa¢®HZ$@hétéﬂéﬁybbe~e$ﬂ (6 DeB)jH{kil )sheteraR)itle’0 SO,-

R A N
B¢ Ckdita08) zalﬁﬁ)z(@@f'ia},y(heterocycle)g where n may be O - 6 and
SOZEW i %a&wj‘)é %ﬂ@ﬁ%&@é@lﬁ@pge@(@g@%g%g% twice by F,

CH2), heteroc 2 where n ma and 12 the aryl

redicH. @Me@fecﬂ)@e r@ﬂicﬁl@rﬁ:ay @e(@mt%ﬁhﬁ@&fufﬁofﬁﬂ caly, NHe1, Br,

SAFTITRG PEE Siop e st v
0o @a—@mwﬁ@ ek I COINL-CO-heierocycle,
Vs s beigtacyrle.e - ﬁé?&cﬁfy&ié\”*@@@dlﬂﬁr?@qc@g) -alkyl, NH-CO-
NH-CO-NH-(Ci-C6 -alkyl, N

NH-aryl, NH-CO-NH- heterocycle N(C+-Cg)-alkyl -CO-(C+-Cg)-alkyl, N(Cq-
Ce)-alkyl -COO-(C1-Cg)-alkyl, N(C-Cg)-alkyl -CO-aryl, N(C+-Cg)-alkyl -CO-
heterocycle, N(C;-Cg)-alkyl -COO-aryl, N(C4-Cs)-alkyl -COO-heterocycle,
N{C+-Cg)-alkyl -CO-NH-{C+-Cg)alkyl), N(C1-Cs)-alkyl -CO-NH-aryl, N(Cx-
Ce)-alkyl -CO-NH-heterocycle, N{(C4-Cg)-alkyl}-CO-N-(C4-Cg)-alkyl)s, N({C1-
Ce)-alkyl)-CO-N({C4-Cg)-alkyh-aryl,  N{(C4-Cg}-alkyl}-CO-N({C4-Csg}-alkyl)-
heterocycle, N((C4-Csg)-alkyl}-CO-N-{aryl)s, N{({C+-Cs)-alkyt)}-CO-N-
(heterocycle),, N(aryl}-CO-(C+-Cg}-alkyl, N(heterocycle)-CO-(C-Cg)-atkyl,
N{aryl}-COO-(C4-Cg}-alkyl, N(heterocycle)-COO-(C,-Cg)-alkyl, N(aryh)}-CO-
aryl, N(heterocycle)-CO-aryl, N{aryl}-COO-aryl, N(heterocycle)-COO-aryi,
N(aryl}-CO-NH-{C+-Cg)-alkyl), N(heterocycle)}-CO-NH-(C+-Cg)-alkyl),
N(aryl}-CO-NH-aryl, N(heterocycle}-CO-NH-aryl, N{aryl}-CO-N-(C+-Cqg)-
alkyl)z, N(heterocycle)-CO-N-(C4-Cg}-alkyl)y, N(aryl}-CO-N((C¢-Cg)-alkyl})-
aryl, N{heterocycle)-CO-N((C1-Cg)-alkyl}-aryl, N(aryl)}-CO-N-(aryl)z,
N(heterocycle)-CO-N-(aryl);, aryl, O-(CHz)s-aryl, O-(CHjy)s-heterocycle,
where n may be 0 — 6, where the aryl radical or heterocyclic radical may be
substituted one to 3 times by F, CI, Br, I, OH, CF3s, NO,, CN, OCF3, O-{C4-
Cs)-alkyl, (C1-Cg)-alkyl, NHs, NH(C4-Cg)-alkyl, N({(C+-Cg)-alkyl)s, SO»-CHs,
COOH, COO-(C+-Cs)-alkyl, CONHa.
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NH-aryl, NH-CO-NH-heterocycle, N(Ci-C6)-alkyl -CO-(C1-C6)-alkyl, N(Ci-
C6)-alkyl -COO-(Ci-C6)-alkyl, N(C,-C6)-alkyl -CO-aryl, N(Ci-C6)-alkyl -CO-
heterocycle, N(Ci-C6)-alkyl -COO-aryl, N(Ci-C6)-alkyl -COO-heterocycle,
N(C1-C6)-alkyl -CO-NH-(CI-C6)-alky! Jr\l(Ci-CG)-aIkyI -CO-NH-aryl, N(Ci

B PR U AR SR G U
NieriChyalkghrOD-NKiSs CB)rafkyde hetdeoeytdes such as, for example,
AR R R SR PP o
NifawyhichOe(CeEaperiie, M(HErrbejeieeioradiweb jalkgeN (deyhebeene
]I\Tlafw%[gl’ N(heterocycle)-CO-aryl, N(aryl)-COO-aryl,

eterocycle)-COO-aryl, N(aryl)-CO-NH-(Ci-C6)-alkyl),
N(heterocycle)-CO-NH-(Ci-C6)-alkyl), N(aryl)-CO-NH-aryl,

'\gﬂﬁé%l%cyg:%%%gﬁ“é'éa%@ Nﬁ%ﬁt&'@%ﬁ%}lﬂ'@ﬁ%@éalEYQZacridin¥l, azocinyl,

N(heterocy N-(Ci-C6)-alkyl aryl)-CO-N((C1-C6)-alkyl)- aryl,
N@rrsridgerylc bempdiob) baaapingnK abgnonioraenys, penzoxazolyl,
NEhesarnexala)-CO-Ns@aigaiyl, O-(Chighamb-La((H2).-nelersysiazoly,
where n may be 0 - 6, where the aryl radical or heterocyclic radical may
teerzipstitifea dndrnziniizzalny! cragpaga, érid-qadrzel, cempliny,
(i Colalkyl, (Gl-Ea)alkyk N -C6)5 I-CQ) Al
S @é@h@boﬁg?g@%@é@gﬁw ib%o% H2. gg,iﬁgﬁfégikqur}adical iny
RBERISANhg Sy¥ematich eBMplRYs oReeRIMErRIHINGNMicH R fi-1.5.2-

s@irated,or partiglly sasatdratech(withaneiRifivardouble,ands) faimzanyl,
:

and which |s composed exclusively of carbon atoms, such as, for L
dmifaeidinbpiiAZe/Epd AR bpdiidnsieegbibnidalty!. indolizinyl

indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl,
isoindolyl,  isoquinolinyl (beﬂzimidazo!yf), isothiazolyl, isoxazolyl,
morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-
oxadiazolyl, 1,2.4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl,
oxazolidinyl, oxazolyl, oxazolidinyl, pyrimidinyl,  phenanthridinyl,
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl,
phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purynyl, pyranyl, pyrazinyl,
pyroazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazoles,
pyridoimidazoles, pyridothiazoles, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl,
pyrrolinyl, 2H-pyrrolyl, pyrrolyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,
fetrahydroquinolinyl, 6H-1,2,5-thiadazinyl, thiazolyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thienyl, triazolyi,

tetrazolyl and xanthenyl.

Pyridyl stands both for 2-, 3- and 4-pyridyl. Thienyl stands both for 2- and
3-thienyl. Furyl stands both for 2- and 3-furyl.

Also included are the corresponding N-oxides of these compounds, that is

to say, for example, 1-oxy-2-, 3- or 4-pyridyl.
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30 adamantyl. The cycloalkyl radicals radicals may be substituted one or
more times by suitable groups such as, for example: F, Cl, Br, 1, CF3,
NO2, N3, CN, COOH, COO(C1-C6)alkyl, CONH2, CONH(C1-C6)alkyl,
CON[(CT C6)alkyl]2, 13 cycloalkyl, (Ci-Cio)-alkyl, (C2-C6)-alkenyl,

C6 O-(Ci akyl C6)-alkyl, Q-CO-(C,-C6)-ar
é EE?P%\%?/ eér%{:'yc Veﬁo%»—%e§6§ teé%éfﬁrﬁ/sz ,\%:cﬁ) a(re ger}z%-)fbsed
SO2NH (EdrE Birakkyl, SO2N[(C1-C6)-alkyl]2, S-(C1- C6)-alkyl,
S-(CH2)n-aryl, S-(CH2),-heterocycle, SO-(C,-C6)-alkyl, SO-(CH2)1- 5
aryl, SO-(CH2)n-heterocycle, SO2-(C1-C6)-alkyl, SO2-(CH2)n-aryl, SO2
(Ch mehatergclade) SO MeEHR radicd S O24NbE Gid Ritithétaronygier;, more

2- N(C1-C O N Iyl I
3538 (%% %@r @g%gz)sﬁl%ﬁb%z)iozhetero c?e!:)%/ 2vf\/FI’ie@r%(-:-) rr’f1 rr\tr%e rﬁ)gxg ? Na,
6> hind (ﬁl@i}iﬂyl redica|or-Gelalody clicabical rﬁ@l\ﬁé(guk@m@lmd upQ@N [(Cy-

SRRV ARELRE QL CERN CNOCR  FeCel Aty -

NF6EBIGH)-alk S MRC TR katyl, NIP- C@(@ﬂ_@ea)amkyl O-CO-(C4-Cs}-

Nﬁ%@%é} (z1-C6)-alkyl, NH-CO-aryl, NH-CO-heterocycle, NH-COO-aryl,
eterocycle, NH-CO-NH-(C,-C6)-alkyl, NH-CO- NH-aryl,

l\ﬂ@@@yl\ﬁ@h@teﬁ@y&@j\l@Qj@@f@ik%)@@)(bﬁ@@)lﬁﬂ?ylc&(@%ﬁ& S-(C1-

ST AR PN 3

rocycle

-@H0- We)ﬁrhﬂwlcﬂé%al@ggfg %@ﬁ&ﬂa) YQW(:@] a1g)-aligfP2-

ggh rCG) a@%gcp%cﬁa(’g%g@f?'\'ﬁy Pt%@‘éymﬁ CHa)n-heterocycle, SO;-
fatkyd)- @'@t&(@&)ﬁ:ewélky§ﬁazyr3/w@¢@;)(§@5 RGOS RalksiP -

-~ N{{CHg)p-aryl)z, SO2-N({CHz),~(heterocycle), where n may be 0 — 6, and the

ary! radical or heterocyclic radical may be substituted up to twice by F, Cl,
Br, OH, CFs, NO3, CN, OCF3, O-(C4-Cg)-alkyl, (C4-Cs)-alkyl, NHj;

C(NH)(NHz), NHz, NH-(C-Cg)-alkyl, N((C1-Cg)-alkyl}z, NH(C+-C7)-acyl, NH-
CO-(C+-Cg)-alkyl, NH-COO-(C+-Cg)-alkyl, NH-CO-aryl, NH-CO-heterocycle,
NH-COO-aryl, NH-COO-heterocycle, NH-CO-NH-(C+-Cg}-alkyl, NH-CO-
NH-aryl, NH-CO-NH-heterocycle, N(C4-Cg)-alkyl -CO-(C4-Cs)-alkyl, N(C:-
Cs)-alkyl -COO-(CVCB.)-a!kyI, N(C4-Cg)-alkyl ~-CO-aryl, N(C4-Cg}-alkyl -CO-
heterocycle, N{C4-Cg)-alkyl -COO-aryl, N(C+-Cg)-alkyl -COO-heterocycle,
N(C1-Cg)-alkyl -CO-NH-(C4-Cg)-alkyl), N(C,-Cg}-alkyl -CO-NH-aryl, N(Cs-
Ce)-alky!l -CO-NH-heterocycle, N{(C+-Cg)-alkyl)}-CO-N-(C1-Cg)-alkyl)z, N((C+-
Ce)-alkyl)}-CO-N{{C+-Cg)-alkyl)-aryl,  N((C1-Cs}-alkyl)-CO-N((C+-Ce)-alkyl)-
heterocycle, N{(C1-Ce)-alkyl)}-CO-N-(aryl)2, N({C4-Ceg)-alkyl}-CO-N-
(heterocycle),, N(aryl)-CO-(C+-Cg)-alkyl, N(heterocycle)-CO-(C1-Cg}-alkyl,
N(aryl)-COO-{C+-Cg)-alkyl, N(heterocycle)}-COO-(C+-Ceg}-alkyl, N(aryl}-CO-
aryl, N(heterocycle)-CO-aryl, N(aryl}-COO-aryl, N(heterocycle)-COO-aryl,
N(aryl)-CO-NH-(C4-Cg)-alkyl), N(heterocycle)-CO-NH-(C+-Cg)-alkyl),
N(ary}-CO-NH-aryl, N(heterocycle)}-CO-NH-aryl, N(aryl)}-CO-N-(C4-Cg})-
alkyl), N{heterocycle)-CO-N-{C+-Cg)-alkyl)z, N(ary!}-CO-N({C+-Cs)-alkyl)-
aryl, N{(heterocycle)-CO-N((C+-Cg}-alkyl)-aryl, N{aryl)}-CO-N-{aryl),,
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20 heterocycle, N((C1-C6)-alkyl)-CO-N-(aryl)2, N((C1-C6)-alkyl)-CO-N-
(heterocycle)2, N(aryl)-CO-(C1-C6)-alkyl,
N(heterocycle)-CO-(C,-C6)-alkyl, N(aryl)-COO-(C1-C6)-alkyl,
N(heterocycle) -COO-(C1-C6)-alkyl, N ryI) -CO- aryl,

N S 00 SIS0 o

N{hayb—@@}au—bargll Mhmwyb@mumwc NgteydegdieNadicaCalay be

aﬁléﬁ%ﬁt@é%er\ﬁrg ng ﬁ%l) ér%} &%?nyléﬁ‘* CF3, NOg, CN, OCF3, O-(Cy-
mﬁb@‘@by&“‘ﬁ)‘wmﬁtﬁﬁ) MKYF erGb)radlayyl) CENGanlRy )2, SOz-CHa,

I\ql%go&)@@ goc%j Wgzc%}qu (CH2), aryl, 0-(CH2)n-heterocycle,

erenmayb re the arf/] radical or heterocyclic radical may
be 30 substituted one to 3 times by F, Cl, Br, 1, OH, CF3, NO2, ON,

-(C- CB)- i
RS U S P e s
H?éfvé?@igﬁiI@ﬁ@ﬁe@@@@?@ﬁc%cﬁc&ﬁfﬁb@h@fﬂf@g@ﬁdfmﬁg%?ﬁﬁ@iﬁsmml%hec'ﬁc
R SRR IS0 LA RSN LRI OHRMS RUC AS RN REIIRIR and the

nitrogen, oxygen or sulfur. Also included in this definition are ring systems
isliokiah m@%@@vo@ﬁlér@oa@ﬁ@mﬁe@&m@mm 15 R \hénibger &0

MHGIRT-0o3IIABIR o NERT ARYC IRy piRkI D SN Y adiofismaie e 'QW land per

azocinyl, benzimidazolyl; bénzofuryl, benzothienyl, benzothiophenyl,

dellogtsRey Sl boswMRIgHEOIgT, BAFIRIEZBN0 FRAMBIHRYIHN Baﬁﬁm*zwose
TR Renasqtazoli nmw@%ah@ﬂ ﬁ@m@@wgqﬁ wlﬁgﬁdgl which can

carbollnyl quinazolin uinolinyl, 4H qumollzm quinoxalinyl
(ﬁyﬁg@jw,h9| admm!stere as infusion of 10 ng o 100 ng per kliogram and

per minute. Suitable infusion solutions for these purposes may coniain, for
example, from 0.1 ng to 10 mg, typically from 1 ng to 10 mg, per milliliter.
Single doses may contain, for example, from 1mg to 10 g of the active
ingredient. Thus, ampoules for injections may contain, for example, from
1 mg to 100 mg, and single-dose formulations which can be administered
orally, such as, for example, capsules or tablets, may contain, for example,
from 1.0 to 1000 mg, typically from 10 to 600 mg. For the therapy of the
abovementioned conditions, the compounds of formula | may be used as
the compound itself, but they are preferably in the form of a pharmaceutical
composition with an acceptable carrier. The carrier must, of course, be
acceptable in the sense that it is compatible with the other ingredients of
the composition and is not harmful for the patient’s health. The carrier may
be a solid or a liquid or both and is preferably formulated with the
compound as a single dose, for example as a tablet, which may contain
from 0.05% to 95% by weight of the active ingredient. Other
pharmaceutically active substances may likewise be present, including
other compounds of formula |. The pharmaceutical compositions of the
invention can be produced by one of the known pharmaceutical methods,

which essentially consist of mixing the ingredients with pharmacologically

acceptable carriers and/or excipients.
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chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, 2H,6H-1,5,2-
dithiazinyl, dihydrofuro[2,3-b]-tetrahydrofuran, furyl, furazanyl,

imidazolidinyl, imidazolinyl, imidazolyl, 1 H-indazolyl, indolinyl, indolizinyl,

15 indolyl, 3H-indolyi, isobenzofuranyl,4sochromanyl, isoindazolyl,
isoindolinyl, isoindolyl, isoquinolinyl (benzimidazolyl), isothiazolyl,
isoxazolyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl,
dRhdrazatd,icziBcoxgdisitolpl DR hovadkatioipl, 2 thosxadiaitelyle for oral,

4- iazolvl i . idinyl S
R R A S IR B o oxampe
mdrmateioy, pindroreasinybr ptrakdeinyal piveiaizawenpiperididyiinistration,

‘LI RH@’”X{%QYr%ﬂ)’t'aﬁgaﬂq% Ryroaaalidioy- pyrazaliWlis in each

péﬁﬁ%'wg . |
pyrazolyl, pyridazinyl, pyridooxazoles, pyridoimidazoles, pyridothiazoles,

pyddiisapgadgl opyi@idatyreogndidingtitpofrtiayionditiopr folye freased, and
t rofuranyl .t [ ingli tatr roguinol
SRR R Ao Coat
Tosutatione gk ceadistinrontaseliyimuminge ssaimpragavitiin the
XRARERCAF O SARdRiBRIE R Zre fod i iyl abie ¢8RO ce -
for 2- and 30 3-thienyl. Furyl stands both for'2- and 3-furyl. Also’included
diestbi@ sbfrsspdatinis NSwiae L oraREsa T oaRRant SO tHab s CtB K@, CRIPTiSe

AMPISe 1-OXYistats O 4 pifitihid> AlSoiRciged ar%é&ﬁi’@“fé:ﬂihalate, |

these heterocycles which are benzo-fused one Or more times. T

Hatdresyereppitivrissfsliesadicaldhinlaide sabdtinAiPBife oPRigreers  of

methacrylic acid and methyl methacrylate.

Suitable pharmaceutical compounds for oral administration may be in the
form of separate units such as, for example, capsules, cachets, suckable
tablets or tablets, each of which contain a defined amount of the compound
of formula I; as powders or granules, as solution or suspension in an
aqueous or nonagueous liquid; or as an oilin-water or water-in-oil
emulsion. These compositions may, as already mentioned, be prepared by
any suitable pharmaceutical method which includes a step in which the
active ingredient and the carrier (which may consist of one or more
additional ingredients) are brought into contact. The compositions are
generally produced by uniform and homogeneous mixing of the active
ingredient with a liquid and/or finely divided solid carrier, after which the
product is shaped if necessary. Thus, for example, a fablet can be
produced by compressing or molding a powder or granules of the
compound, where appropriate with one or more additional ingredients.
Compressed tablets can be produced by tableting the compound in free-
flowing form such as, for example, a powder or granules, where
appropriate mixed with a binder, glidani, inert diluent and/or one (or more)
surface-active/dispersing ageni(s) in a suitable machine. Molded tablets
can be produced by molding the compound, which is in powder form and is

moistened with an inert liquid diluent, in a suitable machine.
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5 times by suitable groups such as, for example: F, ClI, Br, I, CF3, NO2,

N3, CN, COOH, COO(C1-C6)alkyl, CONH2, CONH(C1-C6)alkyl,

CONJ(C1- C6)alkyl]2, cycloalkyl, (C1-Clo)-alkyl, (C2-C6)-alkenyl,
(C2-C6)-alkynyi, O-(Ci- C6)-alkyl O-CQs(C1-C6)-alkyl, O-CO-(C1-C6)-aryl,
O-CO-(C1-C6)- heterocycle; 10 PO3H2, SO3H, S02-NH2,
SO2NH(C1-C6)-alkyl, SO2N[(C1-C6)-alkyl]2, S-(C1- C6)-alkyl,
SPrerppvani;s - (ORDosiEesoovitie) Se(CLiEs)alfyl, SMo@HBnbknglal)
SO-(CH2)!-heter | 02- 6)- - -aryl, =
e R 2 R e IR e Sampgund o
502N (Ei- S8 kB YCHER,-anre2 s (CIs€ @Ral kgUtCa2pichetdragpgsianth,
5 4 - - heteracycl S 4
6?@?t%%§ymﬁéﬁi%%%%ﬁ? %%@a Ir%%/ﬁbﬁggsu stlt%t%%gﬁp))é %%Qlatm
twitk PyRralIomyaeEeECHS] NOR,Z0NOCF3, O-(C1-C6)-alkyl,
(C1-C6)-alkyl, NH2; C(NH)(NH2), NH2, NH-(C1-C6)-alkyl,
N((C1-C6)-alkyl)2, NH(C1-C7)-acyl, NH- CO-(C1-C6)-alkyl,

Nt oeceulioeb)-akylpNHioB-arglikblc Olbketepecgoterad administration
- - -heter - N H- - - |, -
N e S B S a e
doydilell @weorgiarasy-dagipmNeoritehaIieebodhani@erdsiidirgirient.

-E e sy R oNEC LC Bl ralsrhith Qi ek GRirdloAously, although
-COO-heterocycle, N(C1-C6)-alkyl -CO-NH-(C1-C6)-alkyl),

N@miteyatien -CeyNesaniakgcalass cey-avhcidenfpyihelBitripelscular or
Wf%&ﬁ)e@'W@&%NTQ&S@@?@%«%MQ%&h preferably be produced by
C6)-alkyl)-CO-N((C1-C6)-alkyl)-aryl, ) _ ) _
NSk aﬂ@ﬂ@@ﬁ(&éﬁl@@%‘fk@nd H"Q?éﬂ‘i@éi@ resulting solution sterile

N iseRnWinE Bl daniizst BE(E Erhdiidh & O hdhalriptyalgnerally
N(aryl)-CO-(C1-C6)-alkyl, N(heterocycle)-CO-(C1-C6)-alkyl,
contain from 0.1 {0 5% by weight of the active compound.

Pharmaceutical compositions suitable for rectal administration are
preferably in the form of single-dose suppositories. These can be produced
by mixing a compound of the formula | with one or more conventional solid

carriers, for example cocoa butfer, and shaping the resulting mixture.

Pharmaceutical compositions suitable for topical use on the skin are
preferably in the form of ointment, cream, lotion, paste, spray, aerosol or
oil. Carriers which can be used are petrolatum, lanolin, polyethylene
glycols, alcohols and combinations of two or more of these substances.
The active ingredient is generally present in a concentration of from 0.1 to

15% by weight of the composition, for example from 0.5 to 2%.

Transdermal administration is also possible. Pharmaceutical compositions
suitable for fransdermal uses can be in the form of single patches which
are suitable for long-term close contact with the patient’s epidermis. Such
patches suitably contain the active ingredient in an aqueous solution which

is buffered where appropriate, dissolved and/or dispersed in an adhesive or
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N(aryl)-COO-(C1-C6)-alkyl, N(heterocycle)-COO-(C1-C6)-alkyl,
N(aryl)-CO 30 aryl, N(heterocycle)-CO-aryl, N(aryl)-COO-aryl,
N(heterocycle)-COO-aryl, N(aryl)-CO-NH-(C1-C6)-alkyl),
N(heterocycle)-CO-NH-(C,-C6)-alkyl), . N(aryl)-CO-NH-aryl,
N(heterocycle)-CO:-NH-aryl, N(ary)-CO-N-(C1-C6)- alkyl)2 o
NUREE0E) Al SO L 8 ey o R PR 4 oot
N{Pietier &5/ e pE& @ (¢ s )t Byl rary/B bl ayha@ O aryh2ipiiby is for the
N(hgteracycle)-CO-N-(ary)2, aryl, O-(CHR).-aryl, O-(CH2).-heterocycle,.

T RTHET T8, BRda A ok T B e EHEa Sy o
beesatistitlted erertp & fimdéthayrFaciubeal KHd4c@FER, REO2, TN, (0831
O-(Ci- C6)-alkyl, (Ci-C6)-alkyl, NH2, NH(Ci-C6)-alkyl, N((Ci-C6)-alkyl)2,
S02-CH3, 5 COOH, COO-(Ci-C6)-alkyl, CONH2. The amount of a
cohmaamcpoifodisiiafl trexdosamyldol avtiy Vvieet eddeisisddrdiioigival @ffelse in

d number. ct for . e ifi 0 .
OB SRRt BRI ERRALCY, GV rsgoms
conititine iof thenpitiatio M hecdkibisiars is generally in the range from 0.3

mg to 100 mg (typically from 3 mg to 50 mg) per day and per kilogram of
bodyweight, for example 3-10 mg/kg/day. An intravenous dose may be,
fellesaiidigbeticehe eatigeddim the Meteolisteragld, oitaptecd. Suigibpae be

aGRINRIE e AT NSO S ARG Rer Kipgianhalribh RE barticular

minute. guitable infusion solutions for these purposes may contain, for

ebaintpleyheisia igrecvementypicklly riact Mpminshajioseomigtactive
_SH@J@Q‘?&?F%W&IH@H‘:J?rt%@n&@‘éef@mé‘r M9 4810 & o:He ARNEon of
ingredient. Thus, ampoules for injections may contain, for example, from
the active ingredients to the palient or in the form of combination products
in which a plurality of active ingredients are present in one pharmaceutical
preparation. Most of the active ingredients listed below are disclosed in the
USP Dictionary of USAN and International Drug Names, US
Pharmacopeia, Rockville 2001. |
Antidiabetics include insulin and insulin derivatives such as, for example,
Lantus® (see www.lantus.com) or Apidra®, fast-acting insulins {see
US 6,221,633), GLP-1 derivatives such as, for example, those disclosed in
WO 98/08871 by Novo Nordisk A/S and orally effective hypoglycemic

active ingredients.

The orally effective hypoglycemic active ingredients include, preferably,
sulfonylureas, biguanidines, meglitinides, oxadiazolidinediones, |
thiazolidinediones, glucosidase inhibitors, glucagon antagonists, GLP-1
agonists, potassium channel openers such as, for example, those
disclosed in WO 97/26265 and WO 99/03861 of Novo Nordisk A/S, insulin
sensitizers, inhibitors of liver enzymes involved in the stimulation of
gluconeogenesis andfor glycogenolysis, modulators of glucose uptake,
compounds which alter lipid metabolism, such as antihyperlipidemic active
ingredients and antilipidemic active ingredients, compounds which reduce

food intake, PPAR and PXR agonists and active ingredients which act on
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1 mg to 100 mg, and single-dose formulations which can be administered
20 orally, such as, for example, capsules or tablets, may contain, for
example, from 1.0 to 1000 mg, typica%from 10 to 600 mg. For the
therapy of the abovementioned condittons, the compounds of formula |

may b ed as the compound itself, but they are preferably in the form
o?%epi%ﬁ%%f&%?%or%@ﬁﬁ&m/viﬁhaﬁ‘%?écéﬁtam@ cRfer. Rl cdfefR =

nr?éibﬂfs@_mﬁ sgrdigezhteccaniobledn e pRiSerRA ikis I WitBeptor,
t
p

ther ingredients.of the composition and is not harmful for the
@ﬁ@]f’ﬁ‘%&lﬂ?'ﬁ%@@&?@?nﬁgﬁ)' be a solid or a liquid or both and is

preferably formulated with the compound as a single dose, for example
amadiablempbitmaroeantaidis P05k e teth o baueighhel therrtiveare
ingredient. Other 30 pharmaceutically active substances may likewise be

PR RS RRAC R UR SIS o G, TR RSfmARRIRGpUCh as
Cﬁnmmm" Tﬂuh@sﬂmdm,ntmaﬁegmmp{@ﬁgmhhytmf _$E@citl?100&t@?ivastatin,

armaceutic ethods, ich, essentially consist of mixing the

ﬁf@%ﬂf.@ﬁ *wiméﬁﬁéta%Qﬂefﬁr;?Xge%@B%Bvégéawi@#scaﬁa%%mients.
17 Pharmaceutical compositions of the invention are those suitable for

Ohalom?mioéiﬁﬁnt)@fofﬁé(M@N@[fl@,etﬁé%i@m@lm@@' @ata@t%a#ﬁ) {08 | are
exam subcutaneous, intramusculay, intradermal or intravenqQus
CAATATUSLSIGH '8 SRATIGAURG MUSASeHEIRS SHoLRBSCABHAR AR KA Suoh as.
d@d@m_ 'plebaehe'tndib@lu&hm' @nﬁn&&@t@ﬁ@d@@ﬂﬁ@%@ff}ib@ur}d as
cqonditign tp be 0 tyre of the nd of formula i
D T e e e R A2 847 bosos,

fOQUEBHE BISD Bl @idbB the)S 6,498,156.

In one embodiment of the disclosure, the compounds of the formula | are
administered in combination with a PPAR gamma agonist, such as, for

example, rosiglitazone, pioglitazone, JTT-501, Gl 262570.

in one embodiment of the disclosure, the compounds of the formula | are
administered in combination with a PPAR alpha agonist, such as, for
example, GW 9578, GW 7647.

in one embodiment of the disclosure, the compounds of the formula | are
administered in combination with a mixed PPAR alpha/gamma agonist,
such as, for example, GW 1536, AVE 8042, AVE 8134, AVE 0847, or as
described in WO 00/64888, WO 00/64876, DE10142734.4.

tn one embodiment of the disclosure, the compounds of the formula | are
administered in combination with a fibrate such as, for example,

fenofibrate, clofibrate, bezafibrate.

in one embodiment of the disclosure, the compounds of the formula | are

administered in combination with an MTP inhibitor such as, for example,
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framework of the invention. Preference is given to acid- and gastric juice

10 resistant formulations. Suitable coatings resistant to gastric juice
comprise cellulose acetate phthalate,g)plyvinyl acetate phthalate,
hydroxypropylmethylcellulose phthalaté and anionic polymers of

methacrylic acid and methyl methacrylate. 15 Suitable pharmaceutical
conmypibapids foB&a-20 RIS raReh0da§he(M e formicf sepaaite tugitseride

S f ple, capsules, cachets, suckable tablets or tablets, each
oﬁ%ﬁ%@fﬁ%ﬁl{g defined amount of the compound of formula I; as

powders or granules, as solution or suspension in an aqueous or
NENAGUCONS WAtk & 48R0 %‘i'é'é]bv%ﬁ%“ VRS r"%&#(!]azgoﬁ?r%s'%?ngﬁ‘ae Care
compositions may, as already mentioned, be pregare y any suitable
phdrmaiséenishlimebiod waisinineltidddla steid imbdugbtide iabilvikor (see, for
[ ' t Her, (Whi kﬁ"n ngésft of 0 re additional
i%ﬁ%’é%’s{;{?ﬂ%e ’rougz%%%t]c@n ac@t&?ﬁé co psoﬂé[l}t?‘onésgg?eo rg%ﬁ%wam%’ HMR
piigdlced by uniform and homogeneous mixing of the active 25 ingredient
with a liquid and/or finely divided solid carrier, after which the product is
shaped if necessary. Thus, for example, a tablet can be produced by

chmpréessingetimerting thpalisidesnigratidesoofticeincsnyidhedionhele | are
aaRTas A ons- gt mAls A ont IR ligila, CampeReer A0 ole
can be produced by tableting the compound in free 30 flowing form suc

as ] for/ &xaltrbié Papohviesterydesiaiel ansiecp mipitpriate mixed with a
binder, glidant, inert diluent and/or one (or more)

surface-active/dispersing agent(s) in a suitable machine. Molded tablets

chh Grepprdbedirsy iyl dinsg disslosmisoihe, edtifpoigridspoivtiher formulad are

IS dministered in combination with a poilymeric bile acid adsorbent such as,

for example, cholestyramine, colesevelam.

In one embodiment of the disclosure, the compounds of the formula | are
administered in combination with an LDL receptor inducer (see US
6,342,512), such as, for exampie, HMR 1171, HMR1586 (LDL = low density
lipids).

in one embodiment of the disclosure, the compounds of the formula | are
administered in combination with an ACAT inhibitor, such as, for example,

avasimibe (ACAT = acyl-coenzyme A:cholesterol acyltransferase).

in one embodiment of the disclosure, the compounds of the formuia | are
administered in combination with an antioxidant, such as, for example,
OPC-14117.

in one embodiment of the disclosure, the compounds of the formula | are
administered in combination with a lipoprotein lipase inhibitor, such as, for
example, NO-1886.
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moistened with an inert liquid diluent, in a suitable machine. 18
Pharmaceutical compositions which are suitable for peroral (sublingual)
administration comprise suckable tablgis which contain a compound of
formula | with a flavoring, normally sucrose and gum arabic or tragacanth,
5 and pastilles which comprise the compound in an inert base such as

delative antbglyivesot arf sherciecirsiitrinthar asioRhmasactthiedprmula | are

L S Sl o

a 101, which are
peetargldy SBt30®SRAN the blood of the intended recipient. These
preparations are preferably administered intravenously, although
administration may also take place by subcutaneous, intramuscular or
ihtraxherreal injdiotient. Thitse prspesariontcanqireferally bé hodocadlay are
mixing iy ath . oL steri
e e MO 08 e,
donevsaly pdeonBlifS 88498 to 5% by weight of the active compound.
Pharmaceutical compositions suitable for rectal administration are
preferably in the form of single-dose suppositories. These can be

produesenmimriiref eoripdondrst dhe fepmpaundhdrisoientrda | are
ngﬁﬁﬁ'ﬁ?@@os%dcéﬂggﬁ{éﬁ&r TP BB RMES T AR SRARINGUIIE as, for

resulting mixture armaceutical compositions suitable for topical use on
tesakipler& | ptefr asipicotidc@eitof ointment, cream, lotion, paste,
spray, aerosol or 25 oil. Carriers which can be used are petrolatum,

lanolin, polyethylene glycols, alcohols and combinations of two or more of
thesneupatandegent of the disclosure, the compounds of the formula | are

administered in combination with a lipase inhibitor, such as, for exampie,

orlistat.

in one embodiment of the disclosure, the compounds of the formula | are
administered in combination with insulin.

In one embodiment, the compounds of the formula | are administered in
combination with a sulfonylurea such as, for example, tolbutamide,
glibenclamide, glipizide or glimepiride.

In one embodiment, the compounds of the formula | are administered in

combination with a biguanide, such as, for example, metformin.

in one further embodiment, the compounds of the formula | are

" administered in combination with a megiitinide, such as, for example,

repagiinide.

In one embodiment, the compounds of the formula | are administered in
combination with a thiazolidinedione, such as, for exampie, trogiitazone,
ciglitazone, piogiitazone, rosiglitazone or the compounds disclosed in WO
97/41097 of Dr. Reddy's Research Foundation, in particular 5-[[4-{(3.4-
dihydro-3-methyl-4-oxo-2-quinazolinyimethoxy]phenylimethyl]-

2 ,4-thiazolidinedione.
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The active ingredient is generally present in a concentration of from 0.1 to
15% by weight of the composition, for example from 0.5 to 2%. 30
Transdermal administration is also possible. Pharmaceutical compositions
suitable for transdermal uses can be ig@ét;ge form of single patches which

itable for Jong-term cl ta€thwith the patient's epidermis. Such, .
A ST EB o B AR GHIGHT AL SRS o0

WiistbiisabRennth vihere ADBSRRTEIE idiFBAlMe tsapk/ak dispeisashileamiglitol
adhesive or 19 dispersed in a polymer. A suitable active ingredient
CONBEAIRARSh is about 1% to 35%, preferably about 3% to 15%. A

PartisviaeRAssiHiBAIS faetherassivedswedirnttprhgiseleassedininistered in

electrotransport or iontophoresis as described, for example, in
FIRRRAEGRAY i 800 RACHPEIN 8 18 1388)'S FHE HipdBh & BPife those

forauibEMay e aemoisteredalone or else in combination with further
active ingredients. Further active ingredients suitable for combination

products are: 10 all antidiabetics mentioned in the Rote Liste 2004,

chapies bindbeyroay ke campbeddwitbitiiescoonpriadsobtiaeifonisuadd in
of the invention jn particular for a synergistic improvement of the effect.

AHICE LG B B SR AT ST RS 2y e B i
bycgapsitate sdarinistratigneobdhe aslive sngredient®todkenmaliertotritathide,

form of compjnatipn, products 15.in, which a pluraljty of active ingredients
a%ﬂﬁ'é%%ﬁ? 'ﬁ{eoﬁg%ﬁ%] @Bﬁﬁf&'&?%%p’?&??%ﬁ?@%st of the active

ing redenim lisigerelpviharedispiosedsimhthaBimRiEionany afibShdteaad in
Internatiopal Dr Nameﬁﬂ us X .
compination witd more than one of the aforementioned compounds, e.g. in
combination- with a sulfonyiurea and metformin, with a sulfonylurea and
acarbose, repaglinide and metformin, insulin and a sulfonylurea, insulin and

metformin, insulin and troglitazone, insulin and lovastatin, etc.

In a further embodiment, the compounds of the formula | are administered
in combination with CART modulators (see "Cocaine-amphetamine-
regulated transcript influences energy metabolism, anxiety and gastric
emptying in mice" Asakawa, A, et al, M.. Hormone and Metabolic
Research (2001), 33(9), 554-558), NPY antagonists (NPY = Neuropeptid Y,
e.g. naphthalene-1-sulfonic acid {4-{(4-aminoquinazolin-2-ylamino)methyl]}-
cyclohexylmethyllamide hydrochloride (CGP 71683A)), MC4 agonists
(MC4 = melanocortin 4 receptor, e.g. 1-amino-1,2,3,4-
tetrahydronaphthalene-2-carboxylic acid  {2-(3a-benzyl-2-methyl-3-oxo-
2,3,3a,4,6,7-hexahydropyrazolo[4,3-clpyridin-5-y1}-1-(4-chlorophenyl)-2-
oxoethyllamide; (WO 01/91752)), orexin antagonists (e.g.
1-(2-methylbenzoxazol-6-yi)-3-[1,5]naphthyridin-4-ylurea hydrochioride
(SB-334867-A)), H3 agonists (H3 = histamine receptor, e.g. (3-cyclohexyl-
1-(4,4-dimethyl-1,4,6,7-tetrahydroimidazo[4,5-c]pyridin-5-yl)propan-1-one
oxalic acid salt (WO 00/63208)); TNF agonists (TNF = tumor necrosis
factor), CRF antagonists (CRF = corticotrophin releasing factor, e.g.
[2-methyl-9—(2,4,6-trimethylphenyl);9Hm‘E ,3,9-triazafluoren-4-yl}-
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35

Pharmacopeia, Rockville 2001. Antidiabetics include insulin and insulin
derivatives such as, for example, 20 Lantus(r) (see www.lantus.com) or
Apidra(r), fast-acting insulins (see U §,221,633), GLP-1 derivatives such
as, for example, those disclosed in 98/08871 by Novo Nordisk A/S
and orally effective hypoglycemic active ingredients. 25 The orally

efipcapylaypogly d@iit COBES Bigledi&RE indRide, prtdgemits (CRF-BP =

 anicl finides o o lidined | |
e, B o Ettiny, prgeort
aponssts ppothsxiomistisaimegl dpehehisuehom tforresutipleyithetie/iphenyl)-2-

' N WO, 97/26265 and WO 99/03861 .0f Nova Nordjsk A/S. insul
e e N I araRB B SRR ehiadss o
glid8aé6¢pnesiB andbanglgbwgenolgsisprooddintossafigiucasmyptikis, (e.g.
C whj lter lipid.metabolism, such as antih lipi ¢ acti

Fis s N e Sl e etk
fooe: imtaiy i PikRubaiihD X R agomists)andagetistingre@iéitsiwhi¢i @et-dn =

SAEME R e e Sl G s o
AC[/BIﬁw&deiﬂbﬁﬁhi&ﬁmﬂ}hmobmﬁhé}@mwmﬂmmltheyé}scﬁi;ure, acid
S S T A R PR T ie o
|exseatihviratmmastatikece sedetaitiergic and noradrenergic compounds (e.g.
WO 00/71549), 5HT agonists (serotonin mimetics) e.g. 1-(3-
ethylbenzofuran-7-yl)piperazine oxalic acid salt (WO 01/08111), bombesin
agonists, galanin antagonists, growth hormone (e.g. human growth
hormone), growth hormone-releasing compounds (B-benzyloxy-1-(2-
diisopropylaminoethylcarbamovyl)-3,4-dihydro-1 H-isoquinoline-2-carboxylic
acid tertiary butyl ester (WO 01/85685)), TRH agonists (TRH = TSH
releasing hormone; TSH = thyroid-stimulating hormone; thyrotropin), see,
for example, EP 0 462 884 uncoupling protein 2 or 3 modulators, leptin
agonists (see, for example, Lee, DanielW.; Leinung, Matthew C.;
Rozhavskaya-Arena, Marina, Grasso, Patricia. Leptin agonists as a
potential approach to the treatment of obesity. Drugs of the Future (2001),
26(9), 873-881), DA agonists (DA = dopamine autoreceptor, e.g.
bromocriptine, Doprexin), lipase/amylase inhibitors (e.g. WO 00/40569),
PPAR modulators (e.g. WO 00/78312), RXR (RXR = retinoid X receptor)

modulators or TR-§ agonists.

In one embodiment of the disciosure, the other active ingredient is leptin;
see, for example, "Perspectives in the therapeutic use of leptin”, Salvador,
Javier; Gomez-Ambrosi, Javier, Fruhbeck, Gema, Expert Opinion on
Pharmacotherapy (2001), 2(10), 1615-1622.

In one embodiment, the other active ingredient is dexamphetamine or

amphetamine.
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rosuvastatin (HMGCoA = 3-hydroxy-3-methylglutaryl coenzyme A). 10 In
one embodiment of the disclosure, the compounds of the formula | are
administered in combination with a chglesterol absorption inhibitor such
as, for example, ezetimibe, tiqueside,pamaqueside or with a compound
as described in PCT/EP 2004/00269, WO 2004/000804, WO

200461 88b L MEN200M 0080, ERDALAREtelicm 488, 150HIRPRRe or
ea‘uﬁ%tfgi%int of the disclosure, the compounds of the formula | are

B Eombination with a PPAR gamma agonist, such as, for
ekamﬂﬁaéﬂe@iﬂaa@ﬂenplﬂ%t@m&]&% PkedibAbROID R MINEE

bodiment o ﬁ[,the disclosure, the compoungds of the formula | are

AR ETRPHTS oS RhAK SPResefisnl it 8HiIsE  uch as, for

ekammearﬁy&kﬁﬁ}é‘htﬁ%é Hid: 2btivedngredbadinaiHhde dissesieemine.
the compounds of the formula | are administered in combination with a

mixed PPAR alpha/gamma agonist, such as, for example, GW 1536, AVE

80¥20AY E @&hBoaivEn()84heor attlescriigildn Wgr8a8ied88& Wihonabant.
00/64876, DE10142734.4. 30 In one embodiment of the disclosure, the
compounds of the formula | are administered in combination with a fibrate
such as, for example fenofibrate, clofibrate, bezafibrate. In one

R e oot MR Tt ol e
2dombination with bulklng agents, preferably insoluble bulking agents (see,
for example, carob/Caromax® (Zunft H J; et al., Carob pulp preparation for
treatment of hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-
Oct), 18(5), 230-6.) Caromax is a carob-containing product from Nutrinova,
Nutrition Specialties & Food Ingredients GmbHM, Industriepark Héchst,
65926 Frankfurt/Main)). Combination with Caromax® is possible in one
preparation or by separate administration of compounds of the formuia |
and Caromax®. Caromax® can in this connection also be administered in
the form of food products such as, for example, in bakery products or

muesli bars.

It will be appreciated that every suitable combination of the compounds of
the disclosure with one or more of the aforementioned compounds and
optionally one or more other pharmacologically active substances is
regarded as falling within the protection conferred by the present

disclosure.



implitapide, BMS-201038, R-103757 (MTP = microsomal triglyceride
transfer protein). 5 In one embodiment of the disclosure, the compounds
of the formula | are administered in combination with bile acid absorption
inhibitor (see, for example, US 6,245%§14 or US 6,221,897), such as, for
example, HMR 1741. 10 In one embodiment of the disclosure, the
compounds of the formula | are administered in comRination with a CETP
inhibitor, suchegs, for example, JTT-705 (CETP = ster | ester
transfe gin). ¢a,one embodiment of the &iSclpStre e Compounds of
the fonnulaA aré 15 administered in c mbi@ with a polymeric bile
orbent such as, for ex’F’npjf, cholestyramine, colesevelam. In

th pounds of the formula | are

density lipfds). In one embodintént of the disclosure, the compounds of
the formula | are administered in combination with an ACAT inhibitor,

such as, ferexample, 25 avasinfi AT = acyl-coenzyme
A:cholesterol acyltransferase). In o bodiment of the disclogure, the
compounds of the formula | are administered in combinatiory witfj an
antioxidant, such as, for example, OP€-14117. 30 In one diment of
o) 900 HO
he gobmpounds of the formula F&¥
l ; P\OACH3
N .
o - OH
H,C ° CH,

0 o R tivry
no._
s A, Oty
© o _0
O T CH,

4 .
0 HC. 0, O
VD CHa

the disclos

NO-1886

o

BMS-188484
Q
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CH,
C OH
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N O ! =
o, s
o]
5 /CHy
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\‘1\/\ /@A N/ o
N o o] H

JTT-501



10

administered in combination with a lipoprotein lipase inhibitor, such as, for
example, NO-1886. 22 In one embodiment of the disclosure, the
compounds of the formula | are administered in combination with an
ATP-citrate lyase inhibitor, such as, f0£7example, SB-204990. 5 In one
embodiment of the disclosure, the compounds of the formula | are ,
abhfris@mRIan estaprchisrainl e saaaEne diratais iR hout
fooerarapleeBBAL &494. 10 In one embodiment of the disclosure, the
compounds of the formula | are administered in combination with a
lipoprotein(a) antagonist, such as, for example, CI-1]Q§7 or nicotinic acid.
In one embodiment of the disclosure, the compoundgs of the formula | are
15 administered in combingtion wit ipase inhihigqr su#% s, for
compounds of

example, orlistat. In one embodiment of.the disclosuye;
the formula | are %a inistere |F1'Icombi psulin. 20 In one
embodiment, the co ds of th ula | are-agministered in

combination with a sgilfonylurea such as, for examplé tolbutamide,
glibenclamide, glipizi glimepiride. In one embodiment, the
compounds of the formyla | are administered in combination with a
biguanide, such as(]‘gfr%%a@ple, metformin. 25

R1

The relative configuration indicates the disposition of the substituents in
position 3 and 4 on the pyrrolidine ring, and broken lines indicate the
attachment,

[
| rejative l .
Example} configur- Ry g RZ R3 R4 R5
S
|

ation

e
1 trans \&/\K Q o-CH3 | m-CH3 H

2 trans ? © H o-CH3 [
J

O-

3 trans

@ H p-NO2 H

C




In one further embodiment, the compounds of the formula | are
administered in combination with a meglitinide, such as, for example,
repagiinide. In one embodiment, the compounds of the formula | are
administered in 30 combination with g hiazolidinedione, such as, for
example, troglitazone, ciglitazone, pioglitazone, rosiglitazone or the
compounds disclosed in WO 97/41097 of Dr. Reddy's Research
Foundation, In particylar 5-[[4-[(3,4- dihyd :

ro-3-methyl-4-oxo-2-quirfazetinylmethoxylghenyllmethyl '
2,4-thiazelidipegione| 23 | 2 em odi,t e cdmpoun@sofi the
formula | areladministered in~ confbinatior™with an a-glucosidase| inhibitar,

such as, for ¢xample| miglitol or acarbose. In ope embodiment, the
compounds ¢f the fogmula-l-are-adinistered-in-5 com.ﬂnation With-an

adenosine Al agonistisuch as, for example; those desctibed in WO
2004/003002. In oneje ent, the cq panounds of thie formula | are
administered inreembinatibn iith/a actgr di¢ht whichiacts orithe
ATP-dependent 10 potassium cHannel of'the beta cells, such as, for
example, tolbutamide, glibenclamide, glipizide,glimepitide or repaglinide.
In one_embodiment, the.compounds-of-the-formulat-are-administered-in
combination with moge than ane pf the afokementioned compounds, e.g{in
combination with a sulforly and metfoiin, jwith a sulfonylurea and 15
acarbpses repagdinide and ormin, inanpl a'sulfonylétea, |instlin
and :

S

7 frans {\ /;

H {p-COCH3 H

o-CH3 | m'-CH3 inl

8 trans C

o-CH3 | m-CH3 H

e




metformin, insulin and troglitazone, insulin and lovastatin, etc. In a further
embodiment, the compounds of the formula | are administered in
combination with CART modulators (see "Cocaine-amphetamine- 20

regulated transcript influences energy.
emptying in mice" Asakawa, A, et al.,
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rimonabant or the active ingredients mentioned in WO 02/28346), MSH
(melanocyte-stimulating hormone) agonists, CCK-A (CCK-A =

cholecystokinin-A) agonists (e.g.
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Pharmacotherapy (2001), 2(10), 1615-1622. In one embodiment, the other
active ingredient is dexamphetamine or 35 amphetamine. 25 In one
embodiment, the other active ingredient is fenfluramine or

dexfenfluramine. In another embodim

t, the other active ingredient is

sibutramine. 5 In one embodiment, the other active ingredient is orlistat.
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25 optionally one or more other pharmacologically active substances is
regarded as falling within the protection conferred by the present
disclosure. 26 CH, (A1/CH3 CH3HN"~"NOOHN™" ONHS-J
CH3CHH3C CH; II~f 3 CH3 OPC-1474y 0 CH, JTT-705 0 Br SB-200.990
HO N\HI/0OpOCH3 CH3 N NO-1886 O OH H3C OH ~CH; H3C
C'H3 Q CI-1027

o} '
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HOB H3C CH3 pCH3 OBI H,C 0 CH3 OVO BMS-188494 CH, O N OH
O0(/ OCH3'01262570 ~N O 0 H JTT-501 27 The examples detailed
hereinafter serve to illustrate the invention without, however, restricting it.
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R1 5 The relative configuration indicates the disposition of the
substituents in position 3 and 4 on the pyrrolidine ring, and broken lines
indicate the attachment. r relative Examplel configur- Ri R2 R3 R4 R5
ation | trans 0-CH3 m'-CH3 H N--0 2 gans H o-CH3 H 3trans H p-NO2 H
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o-Cl m'-CI H

76 trans F’/}:\F

0-OCH3 1m"-OLH3 H

@umm

V4

77 trans | l 0-OCH3 m-OCH3| H
=N £
78 frans /;‘\ © o-QOCH3 | m -OCH3 H
| S
79 trans - o-OCH3 Im™-OCH3| H
Q

0-OCH3 m™-OCH3; H

&0 trans @\

y
81 irans \\\/Y

0-OCH3 [m'-OCH3| H

!




74 trans o-CIm'-CIH9 75 trans o-CI { m-CIH 1 j 1 40 76 trans F LF
0-OCH3 m'-OCH3 H 77 trans N 0-OCH3 m"-OCH3 H 78 trans ~. O
0-OCH3 m'-OCH3 H QI-j 0-OCH3 m'-OCH3 H 79 trans 80 trans {/
0-OCH3 m'-OCH3 H 81 trans o-OCHng'-OCHS H41 82transio
0-DCH3 m'-OCH3 H 83 trans 0 0-OCH3 m'-O CH3 H s 0 84 trans

0-OCH3 m'-OCH3 H 85 trans o-Cl m'-CI H 86 trans a 0 0-CH3 0'-CH3 H
87 trang 0-CH3 m-CHB H N~o0ji42 88 trans no 0 0-GH3 m-CH3 H

82 frans ©\c o-OCH3 im'-OCH3 H

l

M3 N
83 trans Q ﬁ/\t 1 o-QCH3 | m’-0CH3 H

0-OCH3 ! m"-0CH3 H

wn

B4 trans ;\ /;

o-Cl m’-Ci H

/
7

a5 trans |

8 trans ©o

¢-CH3 | 0 -CH3 H

o-CH3 | m™-CH3 =l

™
87 trans W

N—~0Q




| o-/ 89 trans N 0-CH3 m'-CH3 H o-I 90 trans 0-CH3 m'-CH3 H 91 trans
0-CH3 m'-CH3 H 92 trans 0-CH3 m'-CH3 H 3 H 93 trans 0-CH3 m'-CH t+
043 94 transip\o-CH3 m-CH3H 95 trans V A 0-CH3 m'-CH3 H N-O
96 trans o %\ 0-CH3 m'-CH3 H 97 traps 1\ ~ 0-CH3 m'-CH3 H N-O 98
trans \ 0-CH3 m'-CH3 H N-0 99 trans 1© 0-CH3 m'-CH3 H 44 100 trans

0-CH3 m'-CH3 H N 101 trans la 0-CH3 m'-CH3 H N-o/
88 | trans LA @O o-CH3 | m"-CH3
i ot
_ . .
89 | ftrans - QD o-CH3 | m’-CH3
o O—-—/
ag frans W 0-CH3 | m’-CH3
N0
a1 trans @D o-CH3 | m’-CH3
|
SN
92 trans | 0-CH3 | m"-CH3
=N
N .
83 frans \(Y ! A o-CH3 | m"-CH3
=0 =




102 trans i a 0-CH3 m'-CH3 H 103 trans 0-CH3 m'-CH3 H N-O N-O 104
transi o\ 0-CH3 m'-CH3 H N-O 105 trans ~N 0o-CH3 m'-CH3 H 45 106
trans N -0 0-CH3 m'-CH3 H 107 trans 0-CH3 m'-CH3 H N-O 108 trans it

> 0-CH3 m'-CH3 H 0 109 transao Oyt

-CH3 m'-CH3 H~,NJ 110 trans o

0-CH3 m'-CH3 H 111 trans 0-CH3 m'-CH3 H N-046 112 transJ\J

0-CH3
0-CH3

m'-CH3 H N-O,f N 113 trans j; N 0-CH3 m'-CH3 H 'o 114 trans o f
m'-CHB H 115 trans %0 “off 0-CH3 p1-CH3 H
84 trans ©o @ o-CH3 | m"-CH3 H
l
95 | trans ~y A. |ocHs | mcHz| H
N—D :
96 trans QO /\ 0-CH3 | m’-CH3 H
!
a7 trans ﬁ/ ‘CQ o-CH3 | m"-CH3 H
N—O
98 trans \(\Y i o-CH3 | m-CH3 H
N—O =
99 trans @O \© o0-CH3 m'—CHS_ H
|




E " 116 trans 0-CH3 m'-CH3 H

117 cis 9/ 0-CH3 m'-CH3 H

47\1 m'-CH3 H 198 cis N-O 0-CH3 119 cisip 0-CH3 m'-CH3 H Q 120
cis 0-CH3 m'-CH3 H ii48 The activity of the compounds was tested as
follows: ABCA-1is a membrane-boun&transporter protein which has a

key role in the efflux of cholesterol from extrahepatic cells to nascent HDL

particles (Singaraja et al, Arterioscler Thromb Vasc Biol.; 1322-1332,
2003). HDL 5 particles pre taken up by the liver via the SRB1 receptor.
Transport of cholesterol from-petipheyal tisst ack to llhe'liver, in whicl
ABCAL s 18ucialfi#involved, is referred to ds revers&chaigsiertr | H
transport. Numerous genetic mutations of the ABLCA-1 gene are known.
Thus, the 10 genetic d|sease "Tangiqr's disease’] has itsimolecular origin
in mutatfors of TABCATL"TheSe are expressed in the hiomozygous;form o
the disease by ja very low HDLicholesterolilevel and a greatly increased
risk of dargdjovaseular disordefs:s O)ksi@gn L Nat, Gepet. 28,
336-345, N—0 -
102 irans @O _ @\ o-CH3 | m'-CH3 H
5
103 trans W \ﬁ/ o-CH3 | m’-CH3 H
N—O N—C
104 frans g W o-CH3 | m"-CH3 H
I -
105 | trans ﬁ Y| ochs | mecHs | H
SN N—C




1999; Bodzioch et al., Nat. Genet., 22, 347-351, 1999; Rust et al., Nat. 15
Genet., 22, 352-355, 1999). In analogy to the situation in humans,
homozygous ABCA-1 knockout mice have virtually no measurable HDL
plasma levels, whereas heterozygous £BCA-1 knockout mice have an
HDL level which is reduced by abouté % 20 (Orso et al. Nat. Genet. 24,
192-196, 2000; McNeish at al., Proc. Natl. Acad. Sci. USA, 97, 4245 -
4250, 2000). ABCA-1 knockold mice, additinally exhibit increasgd
cholesterogl absorption (MCN-%I/M al., tl. Acad. Scj. lUSA, 97,
4245 - 4258 00525 An inbeehe | m etr}é%%(prgsgi%%] i
potentially leads to an increase in HDL cholesterol, a decrease in
intestinal cholesterol apsorption and to an _increased excretion of excess
cholesterol from extrahepatic tissue, including macrophgges. It has

further been shown that overexpressjon L%IZC 1 in atherosclerotic

mouse moglels leads to a swﬂ\gﬁﬁ;ﬁ]t eduetion, in| 30@AtherasaegosisH
(Brewer et al.,|Am J Cardiol, T0K-16K, 2003;-Singaraja ¢t al., J Clin
Invest, 110, 35-42, 2002). 49 ABCA1 promoter test Principle 5 The
potency of substances which activate expression of the human ABCA1
gene via its promoter is analyzed by using a stably trangfected THP1 cell
line (human mpnocyte|cell ling) which is.- to herein as ABCA1
reportef cedBline.rrsontains a fragmenty 3.2 kbin sigEandrsay  H
integrated int¢ the genome, of the hiimai ABTA1 prompoter in front of a
luciferase

109 | ftrans ©\0 gH//'\o 0-CH3 | m-CH3 | H
! /N\)

1 = EN it
110 | trans P \/ 0-CH3 | m-CH3 | H

N et .
111 trans \(\// \\ /f 0-CH3 | m'-CH3 H




10 reporter element. Expression of the luciferase reporter gene is only low
without addition of an ABCA1 expression activator. The substances

stimulating ABCA1 expression bring about, via activation of the ABCAL
promoter, an enhanced expression of e luciferase reporter gene. The
luciferase which is formed can be detected via an appropriate substrate by
15 means of ehemiluminescence. Construction of the cgll line The ABC

reportgr line v
gene ( cc No

plasmi 3

vas prep
AJOOC
12630488 (4

element. Subsequent

[
amplified from humari

1751 ,\Psomega)
y, an ABCA1l ﬁ)romoter fr gment 3.2 kb in size a
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to he(l;%lf ranggeporHer
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e
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in analogy to
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the description in Sambrook J et al. (Molecular claning, Gold

and sequ

|ng of the c

was called

ain rea}::tmn was cloned in o' above the luciferase report

he reporter pI?@d prioduceq in this way
asejexpiess pn |: this@liasmid isicontrotied by

pnstruct took plé

er

1ce

ss,-1989)For-stable-transteetioninte-—THP1
cells, firstly 30 pGL3BN-ABGAL1P was linearized with ajrestrictian
endonpcleasé and thén introduced jntothe THP1 cellsias stated in
Ausubel 1M, etz (Curre@xatoc Is in_molecutafHRol sy Neo|. 143,
John Wiley &:Sons, Inc., 1995). | Geheticin-containing medium (0.5 mg/ml)
was used to select a suitable stable cell clone which showed maximal
activation-ef-the-luciferase-gene—35 after-treatment-with-a—standard——
ABCAL1 expression activator. : |
H G e
115 | trans \g_?/ @ 0-CH3 | m-CH3 | H
116 | trans [ R @ o-CH3 | m'-CH3 | H
17 cis @ I P o-CH3 | m-CH3 | H




Test procedure The activity of ABCAL expression activators is determined
in a 3-day test 50 which is described below: Day 1 5 The ABCAL1 reporter
cell line comprises suspension cells. These are cultured until the

concentration is 0.5X106 cells/ml in R

I medium (# 52400-025,

Invitrogen) which is mixed with the following additions: 10% FCS (fetal
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concentration of 10 mM in DMSO. This stock solution is diluted in the
RPMI medium (mixed with 0.1 pg/ml PMA) described above. Test
substances are tested in 11 different concentrations in the range from 33
pm to 330 pM. The medium of the ABGAI reporter cell line seeded on day
I is completely 30 removed by aspiration and the diluted test substances
alémandghielyhgrermreRET ¥R fariad afoR!MMSaddition of the

sppstdnges takasplacmaniibumpipettingarobobBatkmandidiag e Kmalole in
vl tastcUBRANASS e b BRALNS*S A%RLBRE Wk Obariicles
mlcrotlter plate. T O concentration |nt etest|

G Bic 7 SRR CHBRRIE SRS nel SRt 2o e 0L
v intlasg edewitikarstapdiayd th8 Gingr exiprdbsion RiBtlvasme piatiicAisnsport of
'Ilﬁﬁ&@@t%ﬂ%m bhAifRiet e tialin g iherdeelo iHemaBsialRahe is
ablllté/g(@ thet func élon in gach |nd|V|dua£P§% }*nlegtesﬁgp rabes are
EHBAb Y ‘?cu%é? PG IE AP IR R 4y 3 The
ABCAL1 reporter cells treated with the test substances are removed from
tmmmbamg@ﬁdtmaﬂmmimimaw Thesellsrarkiymed. byhbs, the
PUIGHLNg SRPLSI Brighl 13 1aas0t (1E25R0 Bspmasnl R RChHE s o

-well microtiter After incubation in the dark at room temperature

f& i—‘o‘\auﬁm%%etﬁ@erﬁfs%%%éﬁs|a%e@aﬂé%g§m.ﬁ%%ﬁf.#&%&%@ase ya
(Veilyx vam Wallacyhtlestasasummenttithe pergnesditlyf amsicratieat ptite  of

i%éréﬁﬁzaé@u%@&é&i%@ E’rwoqt%t@\fﬁeaht@% WimiRRMetRiAE 22, 336-345,
trapsleried into g Microsqlt Excel et 22 347.351, 1999: Rust et al., Nat.
Genet., 22, 352-355, 1999).

In analogy to the situation in humans, homozygous ABCA-1 knockout mice
have virtually no measurable HDL plasma levels, whereas heterozygous
ABCA-1 knockout mice have an HDL level which is reduced by about 50%
(Orso et al. Nat. Genet. 24, 192-196, 2000; McNeish et al., Proc. Natl.
Acad. Sci. USA, 97, 4245 - 4250, 2000). ABCA-1 knockout mice
additionally exhibit increased cholesterol absorption (McNeish et al., Proc.
Natl. Acad. Sci. USA, 97, 4245 - 4250, 2000}).

An increase in ABCA-1 gene expression potentially leads to an increase in
HDL cholesterol, a decrease in intestinal cholesterol absorption and to an
increased excretion of excess cholesterol from extrahepatic tissue,
including macrophages. It has further been shown that overexpression of
ABCA1 in atherosclerotic mouse models leads to a significant reduction in
atherosclerosis (Brewer et al.,, Am J Cardiol, 10K-16K, 2003; Singaraja et
al., J Clin Invest, 110, 35-42, 2002).
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file. Dose-response plots and EC50 values of ABCAL expression

activators are calculated using the XL.Fit program as specified by the
manufacturer 15 (IDBS). Table 2: Biological activity 52 50 MICr 1
Example No. [1~1 1 2.83705 7 13.18232 21 4.62253 24 14.98243 25
3.81272 26 2.93693 127 6.99135 29 5,60744 30 3.21622 31 1.77475
3ARGAGHMBte 38l 36 3.60377 37 2.56764 38 2.65662 39 3.72624

Principle

The potency of substances which activate expression of the human ABCA1
gene via its promoter is analyzed by using a stably transfected THP1 cell
fine (human monocyte cell line) which is referred to herein as ABCA1
reporter cell line. It contains a fragment, 3.2 kb in size and stably integrated
into the genome, of the human ABCA1 promoter in front of a luciferase
reporter element. Expression of the luciferase reporter gene is only low
without addition of an ABCA1 expression activator. The substances
stimulating ABCA1 expression bring about, via activation of the ABCA1
promoter, an enhanced expression of the luciferase reporter gene. The
luciferase which is formed can be detected via an appropriate substrate by
means of chemiluminescence.

Construction of the cell iine

The ABCA1 reporter line was prepared as follows: firstly the neomycin
resistance gene (Acc.No.. AJO00156) was introduced into the luciferase
reporter plasmid pl.G3basic (# 1751, Promega) 3' below the luciferase
reporter element. Subsequently, an ABCA1 promoter fragment, 3.2 kb in
size and amplified from human genomic DNA (#6550-1, Clontech) by the
polymerase chain reaction, was cloned in &' above the luciferase reporter
element. The reporter plasmid produced in this way was called pGL3BN-
ABCA1P. Luciferase expression in this plasmid is controlied by the ABCA1
promoter. Cloning and sequencing of the construct took place in anaiogy to
the description in Sambrook J et al. (Molecular cloning, Cold Spring Harbor
Laboratory Press, 1989). For stable fransfection into THP1 cells, firstly
pGL3BN-ABCA1P was linearized with a restriction endonuclease and then
introduced into the THP1 cells as stated in Ausubel, F.M. et al. (Current
protocols in molecular biology, Vol. 1-3, John Wiley & Sons, Inc., 1995).
Geneticin-containing medium (0.5 mg/ml) was used to select a suitable
stable cell clone which showed maximal activation of the luciferase gene
after treatment with a standard ABCA1 expression activator.

Test procedure

The activity of ABCA1 expression activators is determined in a 3-day test
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42 18.81371 43 4,07876 44 15.14785 H 45 4.6]792 48 0.7557 49
1.9526 50 7.34391 51 2.76602 52 3.27045--'_ 53 5.75795 54 7.63021
550,82611 53 59 1.15728 60 6.67634 61 2.6119 64 3.15637 66
0.43197 67 2.19183 68 0.86925 69 QO’S3012 70 0,91525 71. 0.38061

72 0.24141
which is described below:

Day 1

The ABCA1 reporter cell line comprises suspension cells. These are
cultured until the concentration is 0.5x10° cells/m! in RPMI medium (#
52400-025, Invitrogen) which is mixed with the following additions: 10%
FCS (fetal calf serum; #16000-044, Invitrogen), 0.5 mg/ml Geneticin
(#10131-019, Invitrogen) and 1% penicillin-streptomycin solution (#15140-
122, Invitrogen). The culturing takes place in standard cell culture flasks
(#353112, Becton Dickinson) in a cell culture incubator at 37°C in the
presence of 5% COs.

For the ABCA1 promoter test, the suspension cells are centrifuged at
1200 rpm in 50 ml tubes. The supernatant is aspirated off, and the pellet is
resuspended in 15 ml of RPMI medium and counted in a cell counter. After
dilution to 175 000 cells/iml, 0.1 ug/ml PMA (phorbol 12-myristate 13-
acetate, #8139-5MG, Sigma) is added in order to induce differentiation of
the monocytic THP1 suspension cells into adherent macrophages. 35 000
cells in each well are seeded in a 96-well microtiter plate with clear plastic
base (#3610, Corning Costar). The plates are incubated in a cell culture
incubator at 37°C and 5% CO2 for 24 h.

Day 2

The ABCA1 expression activators to be tested are dissolved in a
concentration of 10 mM in DMSO. This siock solution is diluted in the RPM!
medium (mixed with 0.1 pg/ml PMA) described above. Test substances are
tested in 11 different concentrations in the range from 33 um to 330 pM.
The medium of the ABCA1 reporter cell line seeded on day 1 is completely
removed by aspiration and the diluted test substances are immediately
added to the cells. The dilution and addition of the substances takes place
with a pipetting robot (Beckman FX). The final volume of the test
substances diluted in medium is 100 pi per well of a 96-well microtiter
plate. The DMSO concentration in the test is less than 0.1% v/v in order to
avoid cytotoxic effects of the soivent.

Each plate was charged with a standard ABCA1 expression activator,
which is likewise diluted in 11 different concentrations, in order fo

 demonstrate the ability of the test to function in each individual plate. The

test plates are incubated in an incubator at 37°C and 5% COz for 24 h.
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73 0.40652 74 0.34049 75 0.97963 76 3,11583 79 1.5805 80 3.1521
81 1.81796 82 1.49147 83 3.00327 84 2.66994 85 0.25968 86 0.45878
87 1.22638 88 2.71771 90 16.76062 91 2.34185 93 2.47707 94
2.92544 95 4,59268 54 96 3.604 98 £,40095 9 - 0.70676 100 1.34805

Day 3

The ABCA1 reporter cells treated with the test substances are removed
from the incubator and the medium is aspirated off. The cells are lyzed by
pipetting 50 i of Bright Glo reagent (#£2650, Promega) into each well of a
96-well microtiter plate. After incubation in the dark at room temperature for
10 minutes, the microtiter plates are measured in a luminometer (Trilux
from Wallac). The measurement time per well of a microtiter plate is 1 sec.

Evaluation

The raw data from the luminometer are transferred into a Microsoft Excel
file. Dose-response plots and EC50 values of ABCA1 expression activators
are calculated using the XL .Fit program as specified by the manufacturer

(IDBS).

Table 2: Biological aclivity



101 1.85365 102 1.04924 104 6.27323 106 0.37205 108 0.58486 110
0.9142 111 0.86686 112 14 29582 114 2.13601 115 2.63737 116
10.82924 117 0.29118 118 0.34646 119 0.17737 120 0.39477 Itis
evident from the table that the compouynds of the formula | increase
ABCA-1 gene expression and thus bring about an increase in HDL
cholesterol. 5 Methods The compounds of the formula | of the invention

can be prepared in acco[dagge, witla the following reaction schemes: 10
Method A: Example No. |

{uM]
1 2.83705
7 13.18232
21 462253
24 14.98243
25 3.81272
26 2.83693
27 689135
29 5.60744
30 321622
31 1.77475
32 16.16255
33 6.5901
36 3.60377
37 2.56764
38 2.65662
39 3.72624
42 18.81371
43 4.07876
44 15.14785
45 461792
48 0.7057
49 1.9526
50 7.34391
51 2.76602
52 3.27045
53 575795
54 463021
55 0.82611




55 This method is used to synthesize building block B, where R3, R4 and
R5 have the abovementioned meanings. R3 Pd(OAc)2, Xanthphos, R3
Cs2CO3 NN N~N+ Hal\R4\--/\R5R4 "55 AB Hal =Br, | 5An
aromatic or heteroaromatic halide of tgg general formula A, where R3, R4
and R5 have the abovementioned meanings, is reacted with piperazine
with palladium_catalysis in the presence of a base such as, for example,

cesium [carbonsie and of a ligasgksuch hs, for example, 9,9-dimethyl-4,5
10 bis(diphenyjphosphinoyxanthene-and a palladium source such as, for
example, palladium acetate(% ;(%c‘;‘fvenl such as, for example, 1,4-dioxane
to give the substituted piperazing ®f theigeneral formula B. 56 Method B:
_SI-N'G CH@;;OIZ -PR2" 3)1%163?72 H-frifucrcacetic acid,

66 0.43197

67 216183

68 0.86925

69 0.33012

76 - 0.91525

71 0.38061

72 0.24141

73 0.40632

74 0.34049

75 0.57563

76 3.11583

79 : 1.5805

84 31521

81 1.81796

82 1.49147

83 3.60327

84 2.66594

85 0.25968

86 (0.45878

87 1.22638

88 291771

50 16.76062

91 2.34185

93 247707

54 2.92544

55 459268




ODCH2CI2 COR, 0R2-OR2LION R4 N THE/water TOTH, DMF 10
rac-E rac-F R3 R3R2 0 R2 0 ~-~ Pd(OH)2, McOHNN R4 N-JNR4 N
R5\ N7 R5rac-H 0rac-G R3 R1-O-CI 0 R2 '\'--N/\N chiral HPLC O (
\--/\R4 "N R5 NEt3, DMF | 0=5=0 RgﬁaC-K

96 3.604
98 0.40095
59 0.70676
100 1.34805
161 1.85365
102 | 1.04924
104 6.27323
106 0.37205
108 0.58486
1190 0.9142
111 0.86686
112 1429582
114 2.13601
115 2.63737
116 10.82924
117 0.29118
118 0.34646
119 017737
128 0.39477

It is evident from the table that the compounds of the formula | increase
ABCA-1 gene expression and thus bring about an increase in HDL
cholesterol.

Methods

The compounds of the formula | of the invention can be prepared in
accordance with the following reaction schemes:

Method A
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R3R3 R7C\TR2-N/NIR4 NR5RS + N O=S=0 0=S=0 Rl ent-K2 RiI
ent-KI 57 An aldehyde of the general formula C, in which R2 has the
meaning described above, is reacted with methyl (triphenylphosphorane
ylide) acetate in a nonpolar aprotic sq% ent such as, for example,
dichloromethane to give the a,(3-unsaturated ester with the trans 5

chiffgtating de tHeegkirepyntiafing buitie@fiack RathsdsviisNR4 and RS

(htbdryaebhydridftibmethyteibimethyl)benzylamine in a nonpolar aprotic
solvent such as, for example, dichloromethane in the presence of an acid

such as, for example, trifluoroacetic acid to give the methyl pyrrolidine-3-
carboxylate with the trarp@configgg{%;;\gﬁ'g{amﬁpg&peral formula E. The

ester 10 is cleaved ) a base sugbaas lithium hydroxies in a petar
solventmixture tetrahydrefuran-and water tQ givetht 2

caw.ﬁcﬁ%oft gereral formula F. With the acti
reagent such as, f&¢

A B
Hat = Br, !

An aromatic or heteroaromatic halide of the general formula A, where R3,
R4 and R5 have the abovementioned meanings, Is reacted with piperazine
with palladium catalysis in the presence of a base such as, for example,
cesium carbonate and of a ligand such as, for example, 9,9-dimethyl-4,5-
bis(diphenylphosphino)xanthene and a palladium source such as, for
example, paliadium acetate in a solvent such as, for example, 1,4-dioxane
o give the substituted piperazine of the general formula B.



example, O-[cyano(ethoxycarbonyl)methyleneamino]-1,1,3,3-
tetramethyluronium tetrafluoroboate in the presence of a base such as, for
15 example, triethylamine in a polar aprotic solvent such as N,N-
dimethylformamide, the carboxylic acig.of the general formula F is reacted
with the Ei erazine of the general formula B, in which R3, R4 and R5 have
t gs described above, to give the amide of the general formula
G. The action of hydrogen in the presence of a catalyst such as, for
example, 20 palladium hydroxide in a polar solvent such %S{nethgnol or, if

R2 comprises a tituent which is sensitive to Igydrogelnol is %y
reactiof} with 2,2, hI oe h\xycafrebonyl cLQp\@e in a solve %&uch as,

for ex le, ace ian subsequent cfeavage of the.resulting

carbamate by usi acetic acid on the henzyl-protééted pyrrolidine
of the 25 general formu results in the unprotected pyrrolidine of the
general formula H. Reaction with g sulfgnyl chloride of the?general
formea 1, in_ which R1 has the me Z:ig @scribed &b Its in the
sulfon rrocfldln neral fo a K. If K is purifie RP-HPLC

with a nitrile/water#Q,1 % trlfluorcetlc acid as elgend,the result is the
30 triflugroacetate salt of K. The racemicyqixture can be separated by
chiral H into the enantiopure for the general formulae K1 and
K2. Exa s 1 to 110 were synthesized by this method. 58 Method C: 0

O R2 1Ql¢l rac-F R3

o s A VAN
=2 \LN/W"\N Pd{OH)2, MeOH 2_] \__/ R4
o p i L
RE '

o Q
T W
R1=8~Cl R ‘..LN N chiral HPLC
G Z-j p— R4
N

NET3, DME |
OE?—_—O
R1 rac-K
?3 . R3
[#] / N\
R2 \L ¢\ R, ) N N \jﬁ
A RS Sl
?J s r!q R5
0=8$=0D C':;S—O
| R ent-K2

Ri ent-K1
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S-cl R2 0" 1. MOON. ci RIf O RS- O Cfl-~' 0 CI CI NEt3, DMF N 2. Zn,
none rac-L i rac-E R3 R2 -0 LIOH P2 NN \--/gRa CR _ NTHF7water N
TOTU, DMF 0=5=0 0=7=0 R7 RI rac-N rat-M R3 R2\--/Ni 7 R4 chiral
HPLC 25 O=S=0 rac-O izt R3 R3 Oé)? R2 ~F-\R2 N~~N R4 R4 +

An aldehyde of the general formula C, in which R2 has the meaning
described above, is reacted with methyl (triphenylphosphorane ylide)
acetate in a nonpolar aprotic solvent such as, for example,
dichloromethane to give the gB-unsaturated ester with the frans
configuration of the general formula D. The ester is reacted with N-
{methoxymethyl)-N-(trimethylsilylmethyl)benzylamine in a nonpolar aprotic
solvent such as, for example, dichloromethane in the presence of an acid
such as, for example, trifluoroacetic acid to give the methyl pyrrolidine-3-
carboxylate with the trans configuration of the general formula E. The ester
is cleaved with a base such as lithium hydroxide in a polar solvent mixture
such as tetrahydrofuran and water to give the free carboxylic acid of the
general formula F. With the action of a coupling reagent such as, for
example, O-[cyano(ethoxycarbonyl)methyleneamino}-1,1,3,3-
tetramethyluronium tetrafluoroboate in the presence of a base such as, for
example, triethylamine in a polar aprotic solvent such as N,N-
dimethylformamide, the carboxylic acid of the general formula F is reacted
with the piperazine of the general formula B, in which R3, R4 and R5 have
the meanings described above, to give the amide of the general formula G.
The action of hydrogen in the presence of a catalyst such as, for example,
palladium hydroxide in a polar solvent such as methanol or, if R2
comprises a substituent which is sensitive to hydrogenolyis, by reaction
with 2,2, 2-trichloroethoxycarbonyl chloride in a solvent such as, for
example, acetonitrile and subsequent cleavage of the resulting carbamate
by using zinc in acetic acid on the benzyl-protected pyrrolidine of the
general formula G results in the unprotected pyrrolidine of the general
formula H. Reaction with a sulfonyl chloride of the general formula 1, in
which R1 has the meaning described above, results in the
sulfonylpyrrolidine of the general formula K. If K is purified by RP-HPLC
with acetonitrile/water+0.1% trifluoroacetic acid as eluent, the result is the
trifluoroacetate salt of K. The racemic mixture can be separated by chiral
HPLC into the enantiopure forms of the general formulae K1 and K2.
Examples 1 to 110 were synthesized by this method.
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R5 R5 0=7=0 O=$%=0 RI ent-09 Ri ent-02 5 The methyl
pyrrolidine-3-carboxylate of the general formula E with the trans
configuration is reacted with 2,2,2-trichloroethoxycarbonyl chloride in a
solvent such as, for example, acetonitgile. The carbamate produced in this
way is immediately converted by the action of zinc in acetic acid into the
UMpitbedt€d pyrrolidine of the general formula L. Reaction with a sulfonyl
10 chloride of the general formula I, in which R1 has the meaning
described aobove, results in the sulfonylpyrrglidin of the geneli:ial formula
M. Thegster, is gl,eaverMpa&,th%actioﬁ\of a base su Iitheiupr;st-hgzdroxide
in a polay—solvént mixture such%é\t‘étréhydroZ@\ and water into the free
carboxylic _acid of the general focr’mwula N. With the action of—a—cchth—*‘
reagent slich 15 as, for example, rac- NE3, DMF
O-[cyano(e ycarboﬁ)?[)ﬁ?é‘thyleneamino]-l,i,é’,3- tetramethyluronium
tetrafluorok in the presence of a base such as, for example,
triethylamin€n a polar aprotic solvent such as N,N 59

dimethylféfriamide, the carboxylic acid of the general formula N is reacted
with the piperazine of the general formulg,B, in which R3, R4 ghd R5 have
the meanings described apgye, to give th& amide of thé ge formula O.
If 0 is purifiee’by RP-HPLC with acetdgvﬂ;li‘lle/wateﬁo.l %‘frglu 5roé"cetic
acid 5 as sl|uent, the reéSQJT IS the triflus[oacetate salt of Q. Thg facemic

!

mixture

A6

{
O=5§=0 O g=0
; 1
R1 R1
N
rac-M rac .
R3
D j Y
Rz \LN N chiral HPLC
oS N R
?! R5
oz?ﬂo rac-0
R4
. R3 R3
o O
R2Z LN/ ¥ Rz'-.,_ N N

" N R4 - Ra
(2 R i N RS

N |

i o G

0=8=0 O ? o
R3 -
71 ent-0 ent-02

The methyl pyrrolidine-3-carboxylate of the general formula E with the trans
configuration is reacted with 2,2 2-trichloroethoxycarbonyl chioride in a
solvent such as, for example, acetonitrile. The carbamate produced in this
way Is immediately converted by the action of zinc in acetic acid into the
unprotected pyrrolidine of the general formula L. Reaction with a sulfonyl
chloride of the general formula |, in which R1 has the meaning described
above, results in the sulfonylpyrrolidine of the general formula M. The ester
is cleaved by the action of a base such as lithium hydroxide in a polar
solvent mixture such as tetrahydrofuran and water into the free carboxylic
acid of the general formuia N. With the action of a coupling reagent such
as, for example, O-[cyano{ethoxycarbonyl)methyleneamino}-1,1,3,3-
tetramethyluronium tetrafluoroborate in the presence of a base such as, for
example, friethylamine in a polar aprotic solvent such as N,N-



can be separated by chiral HPLC into the enantiopure forms of the

general formulae 01 and 02. Examples 110 to 117 were synthesized by

this method. 60 Method D: F F~tF D uOH 0 18-crown-s, KHMDS, THE
R2NF O o THE/water F-7~OP CF,Q R2R3 -Si*N*i NON RU N Rq-
~~~~ g RS trifluoroacetic acitl, r ~ HATU. HOAT. DMF (I CH2Ci2 /irac-R
RETREPiivorpids Hbe Mebp®RiCNadTOM e\ ggEE NP INWERS F39acted

with the piperazine of the general formula B, in which R3, R4 and R5 have
the meanings described above, to give the amide of the general formula O.
If O is purified by RP-HPLC with acetonitrile/water+0.1% trifluoroacetic acid
as eluent, the result is the trifiuoroacetate salt of O. The racemic mixture
can be separated by chiral HPLC into the enantiopure forms of the general
formulae O1 and O2. Examples 110 to 117 were synthesized by this
method.



~~R4 N1 1. McCN, NR5 oi,~0 arac-T 2.Zn, HOAc7\C rac-SR3 O
R2N\N 11 R1-S-Cl ~---~ R4 10 N R5 chiral HPLC NEt3, DMF 0=5=0 R1
raccU R3 R30701\ -~R2~-N/\N}--~JN1R4+n4R4 NRS NRS
gl_0-1 O 0=S=0 IRl ent-U2 R7 antéldl 61

Method D:
F. 7 F
™ LIOH
t (!:‘) o] 18-crown-s, KHMDS, U
THF
/ﬁ\ ' F OW‘PJ A O/ THFfwater
R2 ] Ip -
F‘)-
c E 0
A3
- A\N 0’ FamY
N N Y
R4
R2 p— o
i B8y
o
trifluoroacetic acid, HATY, HOAT, DMF
{3 Ccracia
rac-R
R3 PU{OHIZAC, H2, MeOH f“"_\ ‘Q
\m._/ _
1. MeCN,
rac-T
b 2. Zn, MOAc
rac-8
9
R1—$"‘CI
4 S chirai HPLC
W
-—’_.
NEt3, DMF e=F=°
R1 ract}

R3
R3 0\\\
o} Rz, Sy N
" A AR + O ANEVARAN R4
N ! R4 bs

) 1 ;
T ? o:?—_—o
o=g=0 Rt ent-Uz
R1 ent-U1
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An aldehyde of the general formula C, in which R2 has the meaning
described above, is reacted with methyl [bis-(2,2,2-
trifluoroethoxy)phosphoryl]acetate in a polar aprotic solvent such as, for
example, tetrahydrofuran in the presepce of a base such as potassium 5
bls(trlmethylsnyl)amlde to glve the a,(3-unsaturated ester with the cis

cORfGiRghYA hdRrRgapfanfarPlar e deterficieRd tthtaeoaaEaNINg
sdebaibthium agdrexide insa polasasdient mixitire suchedlyl [bis~{(2,2,2-

tQHRANYORE &%Wﬁyl}&é@%{é%cé%@%ca%?%efé'?n%z@ﬁ@%r@éh as, for
formuIaQ The casgrok‘%{rl?lr%am is reacted

G iRy PR P SRSRiRHh SRoPpigaum

aipasiﬁmetwmiwemm fde egiapltie dielidtoaaithaiedinabiepradgindbef cis
Wi&bﬁéﬁbfﬁ%ﬁﬂﬁ@@éﬁ@l@l ﬁﬂffrhgr@q@etl%écéisi@rgiy%'!@gved wzih a base
carboxylic.acid with the cis co uration of the ge

g ch'd' téum ¥ox18e mapo rso ven{1 xure suc as e aldrofuran
the%\ct jon of a coupling reagen ch as, é(

oa(‘vdaxé?é@hzf@trm@ rsm)- haﬂpmxwrcl@%aspﬁethyuﬁ@ﬁmw Tormila'Q. The
h@mfmmapbo&plran@mba prigiseddenetirobaressugh-Ngirforethaisiplencthyl)-
tiethyiamine.In @ polarapy fé‘@ﬁoyﬁ#&@c&%ﬂt'\' sHipetagiormaniden e

the carboxylic acid of the general formula R is reacted with thegﬁ)l’perazme

of fHUYeR&HIaBmia BYSin AIARERS, §4 8Rd B8 haSeCthéhelfinggampie,
deerivedcsitiovecid divedive dhridewratidigerdcatormiia 8ckD whe the cis

AR ANSROSeIh B dRe drasensrI R CBS?W S&Br@%ffﬁr@ﬁﬂmﬁ’éereagent

palladium hydroxi mapolars lvent s T than if '
comahrlses%gSUbs:%:Jent Wﬁl&] |0lsén5|t|\l/&g 0 h roerézré)}f%%ts)! B rle C{\‘ dN N*

WﬂH@}Eﬁ?W%ﬂBI@@TH@&%ﬁH@@hW@ﬁm%@ Wa‘@@h%ﬁﬁ@{]éﬁ ,dobase such
examile, cacetoii/ileiatid/suhienienk cleauagembtioe $e&dmngsuarbanat¢ N-

dimethylformamide, the carboxylic acid of the general formula R is reacted
with the piperazine of the general formula B, in which R3, R4 and R5 have
the meanings described above, to give the amide of the general formula S.
The action of hydrogen in the presence of a catalyst such as, for example,
palladium hydroxide in a polar solvent such as methanol or, if R2
comprises a substituent which is sensitive to hydrogenolysis, by reaction
with 2,2,2-trichloroethoxycarbonyl chloride in a solvent such as, for
example, acetonitrile and subseguent cleavage of the resulting carbamate
by the action of zinc in acetic acid on the benzyl-protected pyrrolidine of the
general formula S results in the unprotected pyrrolidine of the general
formula T. Reaction with a sulfonyl chloride of the general formula |, in
which R1 has the meaning described above, results in the
sulfonylpyrrolidine of the general formula U. If U is purified by RP-HPLC
with acetonitrile/water+0.1% ftrifluoroacetic acid as eluent, the resulf is the
trifluoroacetate salt of U. The racemic mixture U can be separated by chiral
HPLC into the enantiopure forms of the general formulae U1 and UZ2.

Examples 117 to 120 were synthesized by this method.
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25 by the action of zinc in acetic acid on the benzyl-protected pyrrolidine
of the general formula S results in the unprotected pyrrolidine of the
general formula T. Reaction with a sulfonyl chloride of the general
formula I, in which R1 has the meaning, described above, results in the
sulfonylpyrrolidine of the general formufa U. If U is purified by RP-HPLC
30heitAbAEeAiPTs WaRsHstENdd@fifluoroacetic acid as eluent, the result is
the trifluoroacetate salt of U. The racemic mixture U can be separated by
chiral HPLC into the enantiopure forms of the general formulae U1 and
U2. Examples 117 to 120 were synthesized by this method. 35 62 The
aBbreviations #&i%tand for: Ac acetyl 5 Bn benzyl iBu isobutyl tBu
tédtrbutyl BuLitrebayyllithium DCI direct chemical ionization (in MS) 10
DE dichloromeshang DMAP 4-N,N-dimnethylaminopyridine DMF

-dimethylfor |g, DMSO dimethyl sulfoxide EA ethyl acetate 15 ent
m%tiomerlenéﬁ%% ?pure
Buli n-butyllithium

DCI direct chemical ionization {in MS)

DCM dichloromethane

DMAP 4-N,N-dimnethylaminopyridine

DMF N,N-dimethylformamide

DMSO dimethyl sulfoxide

EA ethyl acetate

ent enantiomer/enantiomer pure

El electron impact ionization (in MS)

eq equivalent

ESI electron spray ionization (in MS)

HPLC high pressure, high performance liquid chromatogréphy
LC-MS coupled liguid chromatography-mass spectroscopy
m meta

Me methyl

MS mass spectroscopy

NMR nuclear magnetic resonance spectroscopy
o] - ortho

p para

Pd/C palladium on carbon

iPr isopropvi

nPr n-propyl

rac racemic/racemic mixture

Rf retention time (in TLC)

TLC thin-layer chromatography
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El electron impact ionization (in MS) eq equivalent ESI electron spray
ionization (in MS) HPLC high pressure, high performance liquid
chromatography 20 LC-MS coupled liquid chromatography-mass
spectroscopy m meta Me methyl MS.mass spectroscopy NMR nuclear
magnetic resonance spectroscopy 250 ortho p para Pd/C palladium on
camhesesasbyilding W‘bﬁﬁ‘t@fﬁygﬂﬂ’?ﬁﬂ”}%@eﬁiiclracemic mixture Rf
retention time (in TLC) TLC thin-layer chromatography 63 Syntheses of

bJIJ_i irgg m et efsbimes Dimethoxyphenyl)piperazine o~ O Br
N~t%’~, @1%@%%&%&3 1.0 g of 1-bromo-2,5-dimethoxybenzene,
800 mg of

O/‘

o
N/WW\N + l o= —
N4 ar = O

'O\

1.98 g of piperazine, 1.0 g of 1-bromo-2,5-dimethoxybenzene, 800 mg of
9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene, 310 mg of palladium(ll)
acetate and 2.25 g of cesium carbonate are dissolved in 30 ml of 1,4-
dioxane and stirred at 100°C under an argon atmosphere for 24 hours. The
reaction mixture is exiracted with 50 mi of saturated sodium bicarbonate
solution and 50 ml of saturated sodium chleride solution, and the combined
aqueous phases are basified with 2N sodium hydroxide solution and
extracted five times with 50 mi of dichioromethane each time. The
combined organic phases are dried over MgSO4 and then the solvent is
removed in vacuo. 500 mg of 1-(2,5-dimethoxyphenylpiperazine are
obtained as an amorphous solid.

C12H18N202 (222.29), LCMS(ESI): 223.3 (M+H™).

Dimethy! 2-piperazin-1-ylterephthalate
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9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene, 310 mg of palladium(Il)
acetate and 2.25 g of cesium carbonate are dissolved in 30 ml of 1,4 10
dioxane and stirred at 100C under an argon atmosphere for 24 hours. The
reaction mixture is extracted with 50 rgl,of saturated sodium bicarbonate
solution and 50 ml of saturated sodium chlgride solution, and the

cofBied’ RRRIGHEnasEsH KSR RS RIASETRRHDARBGdd 20 Mg of
solotinratit/|-exfrdutd difilre rtiripreosithiBo) xalrdh: elimllc%melﬂgané patadium(lf)
:%%talteeagrﬁjcgrﬁbi@%Q@mxp%%ﬁgaﬁé@efda@ auiMes Q4 andiesr 1,4-
e solvent I remove uo. mg O
e R SR A O B A Siin SiaeSRSra o5 P40, The
ceastkgNpoziypeiwd)utamsibsi PR zsl Piwisigroprethane and extracted
?@gﬂﬁ%@%ﬁj@@i@l@%ﬂbﬂﬁiﬁt@&%@ Bitibrr éNdEIO\Mi of satQrated
L oI Pl ne, t -

ot larglé:rtﬂ%rﬁ%pgézl%%ﬁ p#eﬂn%gﬁ%gsp 8in b(%%rgeqr%oetgg%% r’?\%&tﬁgé%gmd
phrauiim @O VE dad eRAVES 0Ty R ER %m%@faﬁémf.&owea%{w-w
ne efphiatidxane abthstedeasahd @IC under an argon atmosphere for 24

NeYES41818204 (278.31), LOMS(ESI): 279.3 (M+H").
Examples of syntheses by method B:
Example 1

[1-(3,5-Dimethylisoxazole-4-sulfonyl-3,4-trans-4-p-tolylpyrrolidin-3-yl]-[4-
(2,5-dimethylphenylpiperazin-1-ylimethanone frifluoroacetate



5 reaction mixture is diluted with 100 ml of dichloromethane and extracted
with 50 ml of saturated sodium bicarbonate solution and 50 ml of
saturated sodium chloride solution. The organic phases is dried over
MgSO4 and then the solvent is remo in vacuo. 330 mg of dimethyl
2-piperazin-1-yl terephthalate are obtained as an oil. 10 C14H18N204
(278.31), LCMS(ESI): 279.3 (M+H') Examples of syntheses by method
B: Example 1 15 / o —sia"\ N
[1-(3,5-Dim thyllso fonyl-Si#trans-4-p:tohy
(2,5-dj ylpheny b n1-yllmethanone @-

id
~N! ~p0CH CH202 acetic acid;”O r~ LiOH oc“a‘éf?f‘"rf%” el
water TOTU, OMF N N at= ac\ p./_Pd(OH)2/0, H2, MaCH o /--\ N> N \/

N° N
2 LiOH
S = @
THF waler TOTY, DMF
e} PA{OMR/C, H2, MeTH
}\\N b L / \

e g
|
TE\zécs N
0 - 0

F
F
NE1Z, OMF o

rac

2. RP-HPLC Exampl 1 F
/ . .

O-

Methyl trans-3-p-tolylacrylate

. v\pﬁro\ ca-zzcrzga i\ - -
LAY \ P

2.0 g of methyl (triphenylphosphoranylidene)acetate and 720 mg of p-
toluenealdehyde are dissolved in 10 ml of dichloromethane and stirred at

room temperature for twelve hours. Then, 4 g of kieselguhr are added, and

the solvent is removed in vacuo. The resulting residue is purified on silica
10  gel with n-heptane:ethyl acetate = 4:1 as eluent. 850 mg of methyl trans-3-

p-tolylacrylate are obtained as an oil.
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~acrat NItO~b~0 OF NEt3, DMFjO 2. RP-HPLC rac F Example |
O-N Methyl trans-3-p-tolylacry late 0 CH2CI2 5 2.0 g of methyl
(triphenylphosphoranylidene)acetate and 720 mg of p- toluenealdehyde
are dissolved in 10 ml of dichloromethgpe and stirred at room

temperature for twelve hours. Then, f ki seg&n'r re %t?e , and the
SO TEmatds ae@acwﬁ@é@t. tseopireye e and e
omtetiterliepland.éthyl acetate = 4:1 as eluent. 850 mg of methyl trans-3-
p-tolylacrylate are obtained as an oil. 66 C11H1202 (176.22), LCMS(ESI):

RN PR A B S ™

/@A)\ trifluoroacetic acid, ; 3

CH2QIZ

1 ml of a one molar solution of trifluoroacetic acid in dichioromethane is
added dropwise at 0°C to a solution of 1.36 ml of N-(methoxymethyl)}-N-
{trimethylsilyimethyl)benzylamine and 850 mg of methyl trans-3-p-
tolylacrylate in 10 mi of dichloromethane. Stirring at room temperature for
twelve hours is followed by removal of the solvent in vacuo and purification
of the residue by RP-HPLC. 1.18 g of methyl 1-benzyl-3,4-trans-4-p-
tolylpyrrolidine-3-carboxylate trifluoroacetate are obtained as a colorless oil.
C20H23N02.C2HF302 (423.43), LCMS(ESI): 310.4 (M+H™).

‘1-Benzyl-3,4-trans-4-p-tolylpyrrolidine-3-carboxylic acid

O\ LIOH
,.}\O/ o —
THF water
N F 0
FE rac

Fac

1.18 g of methyl 1-benzyl-3 4-trans-4-p-tolylpyrrolidine-3-carboxylate
trifluoroacetate are dissolved in 8 ml of a mixture of tetrahydrofuran and
water in the ratio five to three, and 632 mg of lithium hydroxide are added.
The reaction mixture is stirred at 80°C for two hours. After addition of dilute
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. 0 /I7}" trifluoroacetic acid, r 0 CH2CI2 N F frac 1 ml of a one molar
solution of trifluoroacetic acid in dichloromethane is added dropwise at 0C
to a solution of 1.36 ml of N-(methoxymethyl)-N-
(trimethylsilylmethyl)benzylamine and 850 mg of methyl trans-3-p 10
tolylacrylate in 10 ml of dichloromethane. Stirring at room temperature for

RIS aRies iR IIERAEHYY reikeval i5f trrUSEZAtinthgcUdiants removed in
pusfigationd ahthegsigickieshiydR <@, TA8 geelitiethydsidue is purified on

- idine-3-carbexylate:trifluor r
b R N s R T R
YIRS BRI RN IR oRGife FRaRRRIchEE 2
uadbifiesd)oliHE/water F O F F rac rac A 20 1.18 g of methyl
IchenmyhRéIratssealYmedisinegscarpaxyale trifluoroacetate are
dissolved in 8 ml of a mixture of tetrahydrofuran and
(1-Benzyl-3,4-trans-4-p-tolylpyrrolidin-3-yl}-[4-(2,5-dimethylphenyl)-
piperazin-1-yljmethanone

TN G
(ix\O N\__/Nﬁ x\\ N ‘N_gj
. \ /
N

TOTY, DMF

rac ' rac

500 mg of 1-benzyl-3,4-trans-4-p-tolylpyrrolidine-3-carboxylic acid, 322 mg
of commercially available 1-(2,5-dimethylphenyl)piperazine and 0.97 ml of
triethylamine are dissolved in 30 ml of dimethylformamide. 555 mg of O-
[cyano(ethoxycarbonyl)methyleneaminoi-1,1,3,3-tetramethyluronium
tefrafluoroborate are added, and the mixture is stirred at room temperature.
After one hour, the reaction mixture is diluted by adding 100 mi of ethyl
acetate and is washed five times with 30 mi of saturated sodium
bicarbonate solution each time. The organic phase is dried over MgSC4
and then the solvent is removed in vacuo. 520 mg of (1-benzyl-3,4-trans-4-
p-tolylpyrrolidin-3-y1)-[4-(2,5-dimethyiphenyl)piperazin-1-ylimethanone are
obtained as an oil.

C31H37N30 (467.66), LCMS(ESI): 468.7 (M+H").

[4-(2,5-Dimethylphenyl)piperazin-1-yl]-(3,4-trans-4-p-tolylpyrrolidin-3-yl}-
methanone
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water in the ratio five to three, and 632 mg of lithium hydroxide are added.
The reaction mixture is stirred at 80C for two hours. After addition of dilute
67 acetic acid, the reaction mixture is neutralized, the THE is removed in
vacuo, and the residue is freeze drledeghe resulting residue is purified on
silica gel with dlchloromethane methanol 10: 1-5las eluent 1.3 gof 1-

mg

avallable 1- (2 5- dlmethylphenyl)plperazme and 0.97 ml of

e are dissolved in 30 ml of dimethylformamide. 555 mg of
0- [cyano(ethoxycarbonyl)methyleneamino]-1,1,3,3-tetramethyluronium

tetrafluoroborate are added, and the mixture is stirred at room

t@lm)eraigre oﬁft@nmmt{s 4hecieaationanigyreolriilatge py-eridingrdoByI-
o ;yj%g&%%t% washed e Wnes v 701 %ss&%g%mi and

Crbonal n each time eor anlc hase is
r"ﬂa@g@dlﬁ fadium hydroxide on carbon are ad he mixture is stirred

under an atmosphere of 5 bar of hydrogen for four hours. The reaction
mixture is then filtered through Celite, and the filtrate is concentrated in
vacuo. 360 mg of [4-(2,5-dimethylphenylpiperazin-1-yl}-(3,4-trans-4-p-tolyl-
pyrrolidin-3-yl)methanone are obtained as an oil.

C24H31N30 (377.53), LCMS(ESI): 378.5 (M+H").

[1-(3,5-Dimethylisoxazole-4-sulfonyl}-3,4-trans-4-p-tolylpyrrolidin-3-yl}-[4-
(2,5-dimethylphenyl)piperazin-1-yljmethanone triflucroacetate

A

oA l:; i %\\__ m@

o

N"» i

‘S\*“'N/——“\N o N

' N emsmo
N rac NEQ), DMF / 0

O~ rac F
Example 1 360

mg of [4-(2,5-dimethylphenyl)piperazin-1-yl]-3,4-trans-4-p-tolylpyrrolidin-3-
ylymethanone and 0.56 ml of N,N-diisopropy!-N-ethylamine are dissolved in
10 ml of dimethylformamide, and 186 mg of 3,5-dimethylisoxazole-4-
sulfonyl chloride are added. After 15 minutes, the reaction mixture is diluted
by adding 50 mi of ethyl acetate and is washed with 20 m| of saturated
sodium bicarbonate solution and three times with 20 ml of water each time.
The organic phase is dried over MgS0O4 and then the solvent is removed in
vacuo. The residue is purified by RP-HPLC. 212 mg of [1-(3,5-dimethyl-
isoxazole-4-sulfonyl)-3,4-trans-4-p-tolylpyrrolidin-3-yl]-2,5-dimethylphenyl)-
piperazin-1-yljmethanone trifluoroacetate are obtained as a colorless
lyophilizate.

C29H36404S. C2HF302 (650 72), LCMS(ESD: (M+H").
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and then the solvent is removed in vacuo. 520 mg of
(1-benzyl-3,4-trans-4-
p-tolylpyrrolidin-3-yl)-[4-(2,5-dimethylphenyl)piperazin-1-ylmethanone are
obtained as an oil. C31 H37N30 (467.66), LCMS(ESI): 468.7 (M+H+). 25
[4-(2,5-Di m ethyl phe nyl)p i perazi n-'1 -yll-(3,4-tra ns-4-p-tolyl pyrro | id i
n-3-yi)- methanone - Po(OH12/C, cOH\/N\WN N/NT ac Nrac i 520 mg
OF Kkrippiz)2-3,4-trans-4-p-tolylpyrrolidin-3-yl)-[4-(2,5-dimethyl-
ph@gm'%wé '-%Giféﬁﬂg!?-%‘,QE}?Qﬁs%@p‘Néﬁ?lW%?i&iﬁw@‘l fsthapRlinndzin-
5 30 mg of palladium hydroxide on carbon are added. The mixture is
SFVAHTEY Hifatmosphere of 5 bar of hydrogen for four hours. The
reaction mixture is then filtered through Celite, and the filtrate is
concentrated in vacuo. 360 mg of

rac

[1-(Biphenyl-4-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yi]-4-o-tolylpiperazin-
1-yl)methanone is obtained in analogy to example 1 from the commercially
available reagents methyl (E)-cinnamate, N-(methoxymethyl)-N-(trimethyl-
silylmethyl)benzylamine, 1-o-tolylpiperazine and  biphenyl-4-sulfonyl
chloride.

C34H35N2038S (565.74), LCMS(ES!): 566.8 (M+H").

Example 3



10

O=s=o0 F}fi Nrac NEt3, DMF O O-N rac F Example 1 360 15 mg of
[4-(2,5-dimethyl phenyl)piperazin-1-yl]-3,4-trans-4-p-tolylpyrrolidin-3-
yl)methanone and 0.56 ml of N,N-diisopropyl-N-ethylamine are dissolved
in 10 ml of dimethylformamide, and 1% mg of 3,5-dimethylisoxazole-4 20
sulfonyl chloride are added. After 15 mihutes, the reaction mixture is
diluted by adding 50 ml of ethyl acetate and is washed with 20 ml of
saturated sodium bicarbonate solution and three times with 20 ml of
water each time. The organic phase is dried over MgSO4QQ\ng then the
solvent is removed in vacuo. The residue is purified by RP-HPEC. 212 mg
of [1-(3,5-dimethyl 25
isoxazole-4-sulfonyl)-3,4-trans-4-p-tolylpyrrolidin-3-yl
- piperazin-1-yllmethanone trifluoroacetatg-are obtaineg.ag’a colorless
lyophilizate. C29H36404S.C2HF302 (6 ), LCM% SI): (M+H+) 69

Example 2 [1-(B iphenyl-4-su Ifonyl)-3,4%{a -4-?hen Ipyrrolid
in-3-yl]-4-o-tolyi piperazin- 1-yl)methanone/5 /, & N ﬁ
N

seaniph

ethylphenyl)

rac

[1-(Biphenyl-4-sulfonyl)-3,4-trans-4-phenylipyrrolidin-3-yl]-[4-(4-
nitrophenyl)piperazin-1-yljmethanone is obtained in analogy to example 1
from the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine,  1-(1-nitropyridin-4-
yl)piperazine and biphenyl-4-suiphonyl chloride. C33H32N405S (596.71),
LCMS (ESI): 597.7 (M+H").

Example 4
[1-(2,5-Dichlorobenzenesuifonyl)-3,4-trans-4-phenylpyrrolidin-3-y(]-[4-( 3-
triffluoromethylphenyl)piperazin-1-yljmethanone

rac



10

15

20

SC O rae [1-(Biphenyl-4-sulfonyl)-3,4-trans-4-phenylpyrrol
idin-3-yi]-4-o-tolylpipe razin- 1-yl)methanone is obtained in analogy to
example 1 from the commercially 10 available reagents methyl
(E)-cinnamate, N-(methoxymethyl)-N-(trim ethyl- silyimethyl)benzylamine,
1-o-tolylpiperazine and biphenyl-4-sulfonyl chloride. C34H35N303S
(565.74), LCMS(ESI): 566.8 (M+H"). 15 Example 370a+r---at -llac

[J1(BinhanyhibasismehastiangBphenyl psqrgté@iﬂyﬁyy+}c£ﬂdﬁﬁ=3—ya]~[4-(3~

[ Y Ay 0] 0.eXx
SRR e R SRR B R A o
(REARXGIHR - g RRBIg IS I asitdRARgamRE TethviGoyrianamate,
yNpinesamngraathpipNetie gulighylethio)iden 2QBRHBEN405S (596.71)-(3-
e i h &Mt e 0ihxamP'e 4.dichiorobenzenesulfonyl chioride.

el heeenteniond) 3 s pisnPugl -G

Example 5
[1-(2,5-Dimethoxybenzenesulfonyl}-3,4-frans-4-phenylpyrrolidin-3-yl]-(4-
phenylpiperazin-1-yl)methanone

rac

[1-(2,5-Dimethoxybenzenesulfonyl}-3 4-trans-4-phenylpyrrolidin-3-yl]-(4-
phenylpiperazin-1-yl)methanone is obtained in analogy to example 1 from
the commercially available reagenis methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilyimethyl)benzylamine,  1-phenylpiperazine
and 2,5-dimethoxybenzenesulfonyl chicride.

C29H33N305S (535.67), LCMS(ESI): 536.7 (M+H").

Example 6

(4-Phenylpiperazin-1-y[)-{3,4-trans-4-phenyl-1-(2,4,6-triisopropylbenzene-



10

15

FF/FN NaN1iSO cl/,\"'~'~ci rac 71
[1-(2,5-Dichlorobenzenesulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-(3-
trifluoromethylphenyl)piperazin-1-yllmethanone is obtained in analogy to
example 1 from the commercially available reagents methyl
(E)-cinnamate, 5 N-(methoxymethyl)-N={trimethylsilylmethyl)benzylamine,
1sforihRYoRIdRypiaRyPibipePasne and 2,5-dichlorobenzenesulfonyl
chloride. C28H26C12F3N303S (612.50), LCMS(ESI): 612.1, 614.1
(M+H+). Example 510 [1
-(2,5-Dimethoxybenzenesulfonyl)-3,4-trans-4-phenylpyftotici
phenylpiperazin-1 -yl)methanone N Or ~'S/0 z0° i

rac

(4-Phenylpiperazin-1-yl)-[3,4-trans-4-phenyl-1-(2,4,6-triisopropylbenzene-
sulfonyhpyrrolidin-3-yljmethanone is obtained in analogy to example 1 from
the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethy!)-N-(trimethylsilyimethyl)benzylamine, 1-phenyipiperazine
and 2,4,6-triisopropytbenzenesulfonyl chioride.

C36H47N303S (801.86), LCMS(ESI): 802-9 (M+H").

Exampie 7
1-(4-{4-[3,4-trans-4-Phenyl-1-(thiophene-2-sulfonyl)pyrrolidine-3-carbonyl}-
piperazin-1-yliphenyljethanone



10

Ojj rac 15[1
-(2,5-Dimethoxybenzenesulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-(4-
phenylpiperazin-1-yl)methanone is obtained in analogy to example 1 from -
the commercially available reagents mathyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-phenylpiperazine
and 2,5-dimethoxybenzenesulfonyl chloride. 20 C29H33N305S (535.67),
LCMS(ESI): 536.7 (M+H+). Example 6
(4-Phenylpiperazin-1-yl)-[3,4-trans-4-phenyl-1-(2,4,6-triisopyépytBenzene
72 sulfonyl)pyrrolidin-3-yljmethanone r'f , N Af O\'S/N_@ rac 5
(4-Phenylpiperazin-1-yl)-[3,4-trans-4-phenyl-1-(2,4,6 propylbenzene-
sulfonyl)pyrrolidin-3-ylJmethanone is obtained in an pexample 1
from the commercially available reagents methyl (E) noamate, N-
(methoxym ethyl)-N-(trimethyIsinI

22 benzylamine, 1-phenylpiperazine
and 2,4,6-triisopropylbenzenesulfg erides TOG36H47N303S
(601.86), LCMS(ESI): 602-9 (M+H == z

S
\S/ 0

rac

1-(4-{4-[3 4-trans-4-Phenyl-1-(thiophene-2-sulfonyl)pyrrolidine-3-carbonyl}-
piperazin-1-yl}phenyl)ethanone is obtained in analogy to example 1 from
the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(4-piperazin-1-
yiphenylethanone and thiophene-2-sulfonyl chioride.

C27H29N304S2 (523.68), LCMS(ESI): 524.7 ((M+H").

Example 8
[1-{4-Chlorobenzenesulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl}-[4-(2,5-
dimethylphenyl)piperazin-1-yljmethanone



10

Example 7 1-(4-{4-[3,4-trans-4-Phenyl-| -(th iophene-2-sulfonyl)pyrrolid
ine-3-carbonyl]- piperazin-1-yl}phenyl)ethanone 1573 "--O tNN O zNO
ci'srac

1-(4-{4-[3,4-trans-4-Phenyl-l-(thiophe? -2-sulfonyl)pyrrolidine-3-carbonyl]
- piperazin-1-yl}phenyl)ethanone is obtdined in analogy to example 1 from
5 the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1\-(4-piperazin-| -
ylphenyl)ethanone and thiophene-2-sulfonyl chloride. YN304S2
(523.68), LCMS(ESI): 524.7 ((M+H+). 10 Example 8
[1-(4-Chlorobenzenesulfonyl)-3,4-trans 4phgnylpyrrolidim=3-y1]-[4-(2,5- d

rac

[1-(4-Chlorobenzenesulfonyl}-3,4-trans-4-phenylpyrrolidin-3-yi]-[4-(2,5-
dimethylphenyl)piperazin-1-yljmethanone is obtained in analogy to example
1 from the commercially available reagents methyl (E)-cinhamate, N-
(methoxymethy!)-N-(trimethylsilyimethylibenzylamine, 1-(2,5-
dimethyiphenyl)piperazine and 5-chlorothiophene-2-sulfonyl chloride.
C29H32CIN303S (538.11), LCMS(ESI): 538.1 (M+H").

Example 8
[4-(2,3-Dimethylphenyl)piperazin-1-yli-[3,4-trans-4-phenyl-1-(4-
propylbenzenesulfonyl)pyrrolidin-3-ylimethanone



0 Clrae [1-(4-Ch
lorobenzenesulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-(2, 5-
dimethylphenyl)piperazin-1-yllmethanone is obtained in analogy to
example 5 1 from the commercially available reagents methyl

(E) cmnamate N- (methoxym ethyl)- - trlmethyI5|Iylmethyl)benzylamlne

p 1 roc [4-(2,3-D i m ethyl p henyl)p razi - 1 -W]-[3,4-tra ns-4-p he
nyl- 1 -(4 pro pyl benze nesu Ifo nyl)pyrfolid i -3-yl]lgn eth a none is

i [ 1 fra ercially available
reagents methyl (E)-cinnamate,
N (methoxymethyl) N- (tnmetl%dsﬂ yh)behzylamine, 1-(2,3-
ﬁpropylbenzenesulfonyl chloride.
C32H39N303S (545.7¢ ‘ S(E}SI): 546.8 (M+H+). '

rac

[4-(2,3-Dimethyiphenyl)piperazin-1-yl}-[3,4-trans-4-phenyl-1-(4-
propylbenzenesulfonyl)pyrrolidin-3-ylimethanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-{methoxymethyl)-N-{trimethylisilyimethyl)benzylamine, 1-(2,3-
dimethyiphenyl)piperazine and 4-propylbenzenesulfonyl chloride.
C32H39N303S (545.75), LCMS(ESI): 546.8 (M+H™).

Example 10
[1-(3-Chloro-4-flucrobenzenesulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl}-[4-
(2,5-dimethylphenyl)piperazin-1-yijmethanone



10

10 Example 10 [ 1-(3-Chloro-4-fluorobenzenesu
Ifonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-
(2,5-dimethylphenyl)piperazin-1-yllmethanone 76 cirac
[1-(3-Chloro-4-fluorobenzenesulfonyl)-3,4-trans-4-phenylpyrrolid
in-3-yl]-[4- (2,5-dimethylphenyl)piperazin-1-yljmethanone is obtained in
analogy to 5 example 1 from the commercially availalle reagents methyl
(E)-cinnamate, N-(methoxymethyl)-N-(trimethylsilylmetayhbenzylamine,
1-(2,5-dimethyl- phenyl)piperazine and 3-chloro-4-flu ol zenesulfonyl
chloride. C29H31CIFN303S (556.10), LEMS(ESI): 556.34M+H"). 10
Example 11
[4-(2-Chlorophenyl)piperazin-1-yl]-[3,4- enyw 1-(quinolin-8-
sulfonyl)pyrrolidin-3-yllmethanone C pc N7 OrN eﬂ}? rac 77
[4-(2-Chlorophenyl)piperazin-1 -yl]-[3,4-trans-4-phertyl-1 -(quinolin-8-
suIfonyl)pyrrolidin-3-yl)methanon$ is optaingd i analogy to example 1
from the commercially available eggé‘ s/methyl{E)-cinnamate, N

»

O

.

Ci

rac

[1-(3-Chloro-4-flucrobenzenesuifonyl)-3,4-trans-4-phenylpyrrolidin-3-yi]-[4-
(2,5-dimethylphenvl)piperazin-1-yllmethanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-(methoxymethy)-N-(trimethylsilyimethyhbenzylamine,  1-(2,5-dimethyl-
phenyl)piperazine and 3-chloro-4-fluorobenzenesulfonyl chioride.
C29H31CIFN303S (556.10), LCMS(ESH): 556.3 (M+H").

Example 11
[4-(2-Chlorophenyl)piperazin-1-yl}-[3,4-trans-4-phenyl-1-(quinolin-8-
sulfonyl)pyrrolidin-3-yljmethanone

rac
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15

20

25

5 (methoxymethyl)-N-(trimethylsilylmethyl)benzylamine,
1-(2-chlorophenyl)- piperazine and quinolin-8-sulfonyl chloride.
C30H29CIN403S (561.11), LCMS(ESI): 561.1 (M+H"). Example 12 10
[4-(4-Chlorophenyl)piperazin-1 -yl]-(3,4strans-4-phenyl-1 -phenylmethane-
sulfonylpyrrolidin-3-yl)methanone CI NS N "~ O O r-ac 15
[4-(4-Chlorophenyl)piperazin-1-yl]-(3,4-trans-4-phenyl-1-phenylmethane-
st@ﬂDWrOMBWWMnmEIS [Bltdined-i-phatody! toeskaink8-1
(metﬂo %‘ethy ;%I%L%mﬂi?#ﬁagisﬁ?ﬁ]%efﬁfy ahqm%a@ea 1- 2«1 %]@]g%,orwﬁ]ee rom
oo hEPERRT ALy RIS AT e 20 e % Risgsee. -
ﬂmm@);y:mms@wmmmmmemmmemmane 1-(2-chiorophenyl)-
MemexvrhenyiimpesatifchyllRdhgans-4-phenyl-1-(2-phenyl-(E)-
b e ST

Example 12
[4-(4-Chiorophenyl)piperazin-1-ylj-(3,4-trans-4-phenyl-1-phenylmethane-
sulfonylpyrrolidin-3-yhymethanone

Cl

Fac

[4-(4-Chlorophenyl)piperazin-1-yl]-(3,4-trans-4-phenyl-1-phenyimethane-
sulfonylpyrrolidin-3-yl)methanone is obtained in analogy to example 1 from
the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilylmethyl}benzylamine,  1-(4-chlorophenyl)-
piperazine and phenylmethanesulfonyl chloride.

C28H30CIN303S (524.09), LCMS(ESI): 524.1 (M+H").

Example 13
[4-(4-Methoxyphenylpiperazin-1-yl}-[3,4-trans-4-phenyl-1-(2-phenyl-(E)-
ethenesuifonyljpyrrotidin-3-yljmethanone



10

Jo N rac [4-(4-Methoxyphenyl
)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(2-phenyl-(E )-
ethenesulfonyl)pyrrolidin-3-yljmethanone is obtained in analogy to
example 5 1 from the commercially aygilable reagents methyl
(E)-cinnamate, N (methoxym ethyl)-N-(trimethylsilylmethyl)benzylamine,
1-(4- methoxyphenyl)piperazine and (E)-3-phenylprop-2-ene-1-sulfonyl
chloride. C30H33N304S (531.68), LCMS(ESI): 532.7 (M+H%). 10
Example 14 [4-(2-Chlorophenyl)piperazi
n-1-yl]-[3,4-trans-4-phenyl-1-(4-trifluoro-
methoxybenzenesulfonyl)pyrrolidin-3-
F+F rac [4-(2-Chlorophenyl
)piperazin-1-yl]-[3,4-trans-4-phenyl-1 ' u%@-—
methoxybenzenesulfonyl)pyrrolidin-3-yljmethanoneg’is obtained in analogy
5 to example 1 from.the commercially-availableTeagents methyl (E)
cinnamate, N-(methoxymethyl)d\l-(t%met yisitylmethyl)benzylamine, 1-(2
chlorophenyl)piperazine and 4-tﬁ§tror ethoxgbenzenesulfonyl chloride.
C28H27CIF3N304S (594.06), KCMS(ESI): 594.1 (M+H).

ethanone 0O0ON,,,'O00O0

rac

[4-(4-Methoxyphenyl)piperazin-1-yl]-[3 4-trans-4-phenyl-1-(2-phenyl-(E)-
ethenesulfonyl)pyrrolidin-3-yljmethanone is obtained in analogy to example
1 from the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl}-N-(frimethyisilylmethyl)benzylamine, 1-(4-
methoxyphenyl)piperazine and (E)-3-phenyiprop-2-ene-1-sulfonyl chioride.
C30H33N304S (531.68), LCMS(ESI): 532.7 (M+H™).

Example 14
[4-(2-Chlorophenyl)piperazin-1-yl}-[3,4-trans-4-phenyl-1-(4-trifluoro-
methoxybenzenesulfonyl)pyrrolidin-3-yljmethanone



10

10 Example 15 1-(4-Chlorophenyl)piperazine and 4-nitro benzenesulfonyl
chloride; [4-(4-
chlorophenyl)piperazin-1-yl]-[1-(4-nitrobenzenesulfonyi)-3,4-trans-4-pheny
I- pyrrolidin-3-yljmethanone 80 CI 5 , N O rae
[4-(4-Chlorophenyl)piperazin-1-yl]-[I -(4-hitrobenzenesulfonyl)-3,4-trans-4-
phenylpyrrolidin-3-yljmethanone is obtained in analogy t ample 1 from
5 the commercially available reagents methyl (E)-cinna

(methoxym ethyl)-N- (tnmethylsﬂylmethyl)b nzylamine, 1- orophenyl)
piperazine and 4-nitrobenzenesulfonyl cC27H27 IN4
Exa

(555.06), LCMS(ESI): 555.1 (M+H+). 10 ;
phen _o@ in-3- y|] [4-(4-

[1-(4-tert-Butylbenzenesulfonyl)-3,4-trans- 4-
methoxyphenyl)piperazin-1-yllmethanone 81 a- a ON

rac

{4-(2-Chlorophenyl)piperazin-1-yi}-{3,4-trans-4-phenyl-1-(4-trifluoro-

methoxybenzenesulfonyl)pyrrolidin-3-yljmethanone is obtained in analogy

to example 1 from the commercially available reagents methyl (E)-
cinnamate, N-(methoxymethyl}-N-({trimethylsilyimethyl)benzylamine, 1—(2~
chlorophenyl)piperazine and 4-trifluoromethoxybenzenesulfonyl chloride.
C28H27CIF3N304S (594.06), LCMS(ESI): 594.1 (M+H™).

Exampie 15

1-(4-Chlorophenyl)piperazine and 4-nitfrobenzenesulfonyl chloride; [4-(4-

chlorophenyl)piperazin-1-yi}-[1-(4-nitrobenzenesulfonyl}-3 4-trans-4-phenyl-
pyrrolidin-3-yiimethanone



10

"a rac [1-(4-tert-B '
utylbenzenesulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl)-[4-(4- methoxyp
henyl)piperazin-1-yllmethanone is obtained in analogy to 5 example 1
from the commercially available reagepnts methyl (E)-cinnamate,
N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(4-methoxy-
phenyl)piperazine and 4-tert-butylbenzenesulfonyl chloride.
C32H39N304S (561.75), LCMS(ESI): 562.8 (M+H'"). 10 Exan ble 17

analogy to example 1 from the commerdially azﬁ% agents methyl (E)
cinnamate, N-(methoxymethyl)-N-(trimethylgilylm thyl);nzylamine, 1-(4-
methoxyphenyl)piperazine and 3-trifluor thylb esulfonyl chloride.
C29H30F3N304S (573.64), LCM%(ESI : 57 65.(1(+H+).

%

&
Q/ ’
Ospy
|
o

rac

[4-(4-Chlorophenylpiperazin-1-yi}-[1-(4-nitrobenzenesulfonyl}-3 4-trans-4-
phenylpyrrolidin-3-yllmethanone is obtained in analogy to example 1 from
the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyD-N-(frimethylsilylmethylibenzylamine,  1-(4-chlorophenyl)-
piperazine and 4-nitrobenzenesulfonyl chloride.

C27H27CIN4O5S (555.06), LCMS(ESI): 555.1 (M+H™).

Example 16
[1-(4-tert-Butylbenzenesulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-(4-
methoxyphenyl)piperazin-1-ylimethanone



10 Example 18
[4-(2-Ethoxyphenyl)piperazin-1-yl]-[1-(naphthalene-2-sulfonyl)-3,4-trans-4-
phenylpyrrolidin-3-ylmethanone 83 9~0-N-)0," \11S/N O \Off rac
[4-(2-Ethoxyphenyl)piperazin-1-y|]-[1-g1@phthalene-2-suIfonyl)-3,4-trans-4-
phenylpyrrolidin-3-ylJmethanone is obtained in analogy to example 1 from
5 the commercially available reagents methyl (E)-cinnamatg, N
(methoxym ethyl)-N-(trimethylsilylmethyl)benzylamine,
1-(2-ethoxyphenyl)- piperazine and naphthalene-2-s
C33H35N304S (569.73), LCMS(ESI): 570.7 (M+H").
[1-(4,5-Dibromoth iophene-2-sulfonyl)- s-4-phenylpyrrolidin-3-yl]-[4-
(2-fluorophenyl)piperazin-1-yllmethanon [ /{:‘Vj’>o ~/l SIN O

N

rac

[1-(4-tert-Butylbenzenesulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-(4-
methoxyphenyl)piperazin-1-yllmethanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-(methoxymethyl)-N-(trimethyisilylmethylbenzylamine, 1-(4-methoxy-
phenyl)piperazine and 4-tert-butylbenzenesulfony! chloride.

C32H39N304S (561.75), LCMS(ESI): 562.8 (M+H™).

Example 17 _
[4-(4-Methoxyphenyhpiperazin-1-yl]-[3,4-trans-4-pheny-1-(3-
trifluoromethylbenzenesulfonyl)pyrrolidin-3-ylimethanone



10

-BrS Brrac 1584 [1 -(4,5-Dibromoth

iophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-
(2-fluorophenyl)piperazin-1-yljmethanone is obtained in analogy to
example 1 from the commercially avajlable reagents methyl
(E)-cinnamate, N- (methoxymethyl)-N-(trimethylsilylmethyl)benzylamine,
1-(2-fluorophenyl) 5 piperazine and 4,5-dibromothiopheng=2-sulfonyl
chloride. C25H24Br2FN303S2 (657.42), LCMS(ESI): 656.1, 660.1
(M+H+). Example 20 1-(5-Ch lorothiophene-2-su
Ifonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-(4- 10 _
phenylpiperazin-1-yl)methanone Ozs=z0O CI rae 1- orothioph

ene-2-sulfonyl)-3,4-trans-4-phenyyrrol ic in-3-yl]-(4 15
phenylpiperazin-1-yl)methanone is ped ) logy to example 1 from
the commercially available reagents¥géthyl{(E)-cinfjamate, N- (methoxym
ethyl)-N-(trimethylsilylmethyl)benzylafmine, I~phenylpiperazine and
5-chlorothiophene-2-sulfonyl chlgedey C25H26CIN303S2 (516.09),
LCMS(ESI): 516.1 (M+H‘)0 '
\\S/N 0

B

ceretff

[4-(4-Methoxyphenyl)piperazin-1-yl}-[3,4-trans-4-phenyl-1-(3-
trifluoromethylbenzenesulfonyl)pyrrolidin-3-yljmethanone is obtained in
analogy to example 1 from the commercially available reagents methy! (E)-
cinnamate, N-{methoxymethyl)-N-{tfrimethylsilylmethyl}benzylamine, 1-(4-
methoxyphenyl)piperazine and 3-trifluoromethylbenzenesulfonyl chioride.
C29H30F3N304S (573.64), LCMS(ESI): 574.6 (M+H").

Example 18
[4-(2-Ethoxyphenyl)piperazin-1-yl]-[1-(naphthalene-2-sulfonyl)-3,4-trans-4-
phenylpyrrolidin-3-ylimethanone



10

15

20 Example 21 [1-(4, 5-Dichloroth
iophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yi]-(4-
phenyipiperazin-1-yl)methanone 85 N | o=s=0 S C! ClI
[1-(4,5-Dichlorothiophene-2-sulfonyl)- ,34-trans-4-phenyl-pyrrolidin-3-yi]-(4-
phenylpiperazin-1-yl)methanone is obtained in analogy to example 1 from
5 the commercially available reagents methyl (E)- CI pamate, N-
(methoxym ethyl)-N-(trimethylsilylmethyl)benzylami
-phenylpiperazine and 4,5-dichlorothjophene-2-sulfy loride.
C25H25C12N303S2 (550.53), LC : 550.1 (M+H+H). 10 Example

22N 1 0=s=0 SO rac 86 (—'N 0——-\

M

\S/ ')
A\
e

rac

[4-(2-Ethoxyphenyl)piperazin-1-yl]-{1-(naphthalene-2-sulfonyl)-3,4-trans-4-
phenylpyrrolidin-3-yljmethanone is obtained in analogy to example 1 from
the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethyisilyimethyhbenzylamine, 1-(2-ethoxyphenyl)-
piperazine and naphthalene-2-sulfonyl chloride.

C33H35N304S (569.73), LCMS(ESI): 570.7 (M+H").

Example 19
[1-(4,5-Dibromothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-
(2-fluorophenyl)piperazin-1-yljmethanone

rac
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Methyl 4-methyl-5-[3,4-trans-3-phenyl-4-(4-phenylpiperazine-1 -carbonyl)-

pyrrolidine-1-sulfonyl]thiophene-2-carboxylate is obtained in analogy to

example 1 from the commercially available reagents methyl

(E)-cinnamate, N-(methoxymethyl)-N-grimethylsiIylmethyl)benzylamine, 1

5 phenylpiperazine and methyl 5-ch|o§osuIfonyl-4-methylthiopher]e-2-

dAritharRierarsHRTNg08S2 (863 LENVRIES R BB D YMAlish -3-yil-[4-

k’i;{gaﬁm@'i?g_ﬁék@%iﬁérgzlmlﬂtgfﬁﬂ@tﬁﬁﬁﬁHRe is obtlained in analogy to example
thigphene-2-sulfgnyi)-3.4-rans.4-phenyl- i )

pﬁ’}%ﬁhﬁn%jﬁzﬁ UMD SR eI g, (Excinnagte, N

[fﬂ@@imf‘a bty EReEsiad PR e ur R Pe4-tralis2atiyrErpheny!)-

pyiseliginnd-ghid 4 @hdibyipipetiaipiphtydihethbmoyiactsaidained in analogy

te- SanHe FRIgM 89 eeBmeIciatyayatiabledsaoeaane iyt H*)

(E)-cinnamate, N-(methoxymethyl)-N-(trim éthyisilyimethyl) benzylamine,
1- phenylpiperazine and 5-chloro-3-methylbenzo[b]thiophene-2-sulfonyl
2Bxahiopilte230H30C1303S2 (580.17), LCMS(ESI): 580.2 (M+H+).

Exampleigbthiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-ylj-(4-
phenylpiperazin-1-yl)methanone

Cl

Fac

1-(5-Chlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yf}-(4-
phenyipiperazin-1-yl)methanone is obtained in analogy to example 1 from
the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethy)-N-(trimethylsilylmethyl)benzylamine, 1-phenylpiperazine
and 5-chlorothiophene-2-sulfonyl chioride.

C25H26CIN303S2 (516.09), LCMS(ESI): 516.1 (M+H™).

Example 21
[1-(4,5-Dichiorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yi]-(4-

 phenyipiperazin-1-yl)methanone



10

87 ~ N NO=5=0 65 rae
[4-(2-Methoxyphenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(thiophene-2-
sulfonyl)pyrrolidin-3-ylJmethanone is obtained in analogy to example 1
from 5 the commercially available reaggents methyl (E)-cinnamate, N
(methoxym ethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2-
methoxyphenyl)piperazine and thiophene-2-sulfonyl chloride.

C26H29N304S2 (5 LCMS(ESI): 512.1 (M+H"). 10 Example 25
-sulfanyl)-3,4=trans-4-phenylpyrrolidin-3-yl]-[4-
I

[1-(4,5-Dibromothicg
peraiin-1-y none NO a S gr 5r rae 88

(2-methoxyphenyl)p .
[1-(4,5-Dibromothiophene-- onyl)-3\d-traps-4-p grolid in-3-yl]-[4-
(2-methoxyphenyl)piperazip-1-yljmethanone is obtainedih analogy to
example 1 from the commerxgially available reagents methyl
(E)-cinnamate, I\f

O==5==0

NS

et

Cl Cl

[1-(4,5-Dichiorothiophene-2-sulfonyl)-3,4-trans-4-phenylipyrrolidin-3-yi]-(4-
phenylpiperazin-1-yl)methanone is obtained in analogy to example 1 from
the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilyimethyhbenzylamine, 1-phenyipiperazine
and 4,5-dichlorothiophene-2-sulfonyl chloride.

C25H25C12N303S2 (550.53), LCMS(ESI): 550.1 (M+H").

Example 22

Fac
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5 N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2-
methoxyphenyl)piperazine and 4,5-dibromothiophene-2-sulfonyl chloride.
C26H27Br2N304S2 (669.46), LCMS(ESI): 669.9, 671.9 (M+H"). Example
26 10

[1-(5-Chlorothiophene-2-sulfonyl)-3,4 ?rans 4-phenylpyrrolidin-3- yI] [4-(2-

rhbatiaxy pHy BBk R AR RN §=(d=RbeaYipiparRzing 1 -carbonyl)-
[NWHEQ@WWW}%&W&MM}%G&IWQtphwytpiyﬂamimtﬂn-EB:-yt}r[él@Z_;y o
theﬂ}ﬂ%) PRI 2A r:lu-i/ilm‘ﬁw QUQP&H% 9@?@%‘?\%‘%@&@% [Rinnamate,

examp 1 from the commerma available rea nis methy|
(PR e YN O H8 ?WKP?( §Nﬁ‘??éﬂﬁyl)benzylam|ne 1-
1p(Emyktipexgpineny|)pipdrazinetayd 5-gHiblothppfamé-2-mg@tfoplphiophene-2-
chipidey RR-C26H28CIN304S2 (546.11), LCMS(ESI): 546.0 (M+H+).

D AGEIA 5RR2: R L S5 A pyroldin 3.y
(2-methoxyphenyl)piperazin-1-ylmethanone 25 89 NN N

Example 23
[1-(5-Chloro-3-methylbenzofblthiophene-2-sulfonyt)-3,4-trans-4-phenyl-
pyrrolidin-3-yl]-(4-phenyipiperazin-1-yl)methanone

[1-(5-Chloro-3-methylbenzo[blthiophene-2-sulfonyl)-3,4-trans-4-phenyl-
pyrrolidin-3-yl}-(4-phenylpiperazin-1-yl)methanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-(methoxymethyl}-N-(trimethylsilylmethyl)benzylamine, 1-
phenylpiperazine  and  5-chloro-3-methylbenzo[b]thiophene-2-sulfonyl
chloride.

C30H30C1303S82 (580.17), LCMS(ESH): 580.2 (M+H").

Example 24
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R1 o=s=0S CICI rac [1 -(4,5-Dichlorothiophene-2-su
Ifonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-
(2-methoxyphenyl)piperazin-1-yljmethanone is obtained in analogy to 5
example 1 from the commercially availgble reagents methyl
(E)-cinnamate, N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine,

1-(2- methoxypheny ..-...-_--- azine and 4,5-dichlorothiophene-2-sulfonyl

chloride. C26H27 4S?2 (580.56), LCMS(ESI): 580.0 (M+H+). 10
Example 28 Methy :

[5-{3,4-trans-3-[4-(2- & yphen}fpﬁi&razine- arbonyl]-4% phenyl
pyrrolidine-1-sulfonyl}-4-meth fbphene\g@/rboxylaQO 0 0=5=0 S
0 ae Methyl
[5-{3,4-trans-3-[4-(2-methoxyphenyl)piperazine-1-caH
phenylpyrrolidine-l-suIfonyI}-ANmethyIthiophene-2-ca boxylate is obtained
5 in analogy to example ]6m %ommercially available reagents
methyl (E)-cinnamate,
N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-

S

rac

[4-(2-Methoxyphenyl)piperazin-1-yl}-[3,4-trans-4-phenyl-1-(thiophene-2-
sulfonyl)pyrrolidin-3-yljmethanone is obtained in analogy to example 1 from
the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethy!)-N-{trimethylsilylmethyl)benzylamine, 1-(2-
methoxyphenyl)piperazine and thiophene-2-sulfonyl chloride.
C26H29N304S82 (511.67), LCMS(ESH: 512.1 (M+H").

Example 25
[1-(4,5-Dibromothiophene-2-sulfonyl}-3, 4-trans-4-phenylpyrrolidin-3-yl}-[{4-
(2-methoxyphenyl)piperazin-1-yfjmethanone

vac
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(2-methoxyphenyl)piperazine and methyl 5-chlorosulfonyl-4- m ethylth
iophene-2-ca rboxylate. C29H33N306S2 (583.73), LCMS(ESI): 584.1
(M+H+). 10 Example 29
[1-(5-Chioro-3-methyibenzo[b]thiophe§§-2-sulfonyl)-3,4-trans-4-phenyl-
pyrrolid in-3-yl]-[4-(2-methoxyphenyl)piperazin-1-yllmethanone 91 10 a

ra 0=s=0 S rac [1 -(5-C h loro-3-m ethyl benzo[b]thiophene-2-su

lfangd) 3 Bitransedhiismte-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yi]-[4-

Py 1] ne.s
R s P o
n&‘,éﬁﬂ} g) 1c Fﬁﬁ’ §cC ommercially available reagents methyl -cmnamate

wemmmmm we(mmmwwwmmww@mmﬁmeea- 1-(2-
Ylpierzngnd, 5:alipsematmeHna igPBRNRSIde.
ST T (8] (ECACOASe (0 A L OS5 GHh O .

[3,4-trans-4-Phenyl-1-(thiophene-2-sulfonyl)pyrrolidin-3-yi]-[4-(3-trifluoro-
Example 26
[1-(5-Chlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-(2-
methoxyphenyl)piperazin-1-yljmethanone

Cl

rac

[1-(5-Chlorothiophene-2-sulfonyl}-3,4-trans-4-phenylpyrrolidin-3-yl}-[4-(2-
methoxyphenyl)piperazin-1-yljmethanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-(methoxymethyl)-N-{trimethylsilyimethyl}benzylamine, 1-(2-
methoxyphenyl)piperazine and 5-chlorothiophene-2-sulfony! chioride.
C26H28CIN304S2 (546.11), LCMS(ESI): 546.0 (M+H").

Example 27
[1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4-phenyipyrrolidin-3- yl] [4-
(2-methoxyphenyl)piperazin-1-yljmethanone
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methylphenyl)piperazin-1-yljmethanone 92 ~~--NON N F 0=S=0O F 6-S
rac [3,4-trans-4-Phenyl-1-(th
iophene-2-sulfonyl)pyrrolidin-3-yl]-[4-(3-trifluoro-
methylphenyl)piperazin-1-yllmethano 8 is obtained in analogy to example
5 1 from the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-3-trifluoromethyl-
phenyl)piperazine and hhene-2- sulfonyl chloride. C26H26F3N303S2

(549.64), LCMS(ES) ] (M+ ). 10 Ie 31
[1-(4,5-Dibromothiophene-2-sulfon rans- -phenylpyrra lidin-3-yl]-[4-
(3- trlfluoromethylphenyl)plp a2|n~1 yI]m thano NF IQ=S=0F S
Br Br rae
|
O—=8=—0
-
Cl Cl

‘Tac

[1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4-phenylipyrrolidin-3-yl}-[4-
(2-methoxyphenyl)piperazin-1-yljmethanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-{methoxymethyl)-N-(trimethylsilyimethyl)benzylamine, 1-(2-
methoxyphenyl)piperazine and 4,5-dichlorothiophene-2-sulfonyl chioride.
C26H27C12N304S52 (580.56), LCMS(ESI): 580.0 (M+H").

Example 28 _
Methy! [5-{3,4-trans-3-[4-(2-methoxyphenyl)piperazine-1-carbonyl]-4-
phenylpyrrolidine-1-sulfonyl}-4-methylthiophene-2-carboxylate
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93 [1-(4,5-Dibromoth
iophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4- (3-trifluoromethyl
phenyl)piperazin-1-yllmethanone is obtained in analogy to example 1
from the commercially available reagegs methyl (E)-cinnamate, 5
N-(methoxymethyl)-N- (tr|methylsnylmethyl)benzylamlne 1-(3-
trifluoromethylphenyl)piperazine and 4,5-dibromothiophene-2-sulfonyl
chloride. C26H24Br2f

O3S2 ({97.43), LCMS(ESI): 708.0 (M+H'). 10
Example 32 [1
-(5-Chlorothiophene-2:sutfeyl)-3 4\}1&'}9&4/@pyr 3-yl]-[4-(3-

trlfluoromethylphenyl)plper n- -yI]meth@ie/ N

trifluoromethylphenyl)piperazin{- yI]methanone is ob(P ined in analogy to
example 1 from the comm C|a ilable reagents methyl
(E)-cinnamate, N-(methoxyme y -(trimethylsilylmethyl)benzylamine,
1-(3 20 trlfluoromethylphenyl) '\ ipe and 5-chlorothiophene-2-sulfonyl

chloride.
O
/Q
rac
Methyl | [5-{3,4-trans-3-[4-(2-methoxyphenyl)piperazine-1-carbonyll-4-

phenylpyrrolidine-1-sulfonyl}-4-methylthiophene-2-carboxylate is obtained
in anaiogy to example 1 from the commercially available reagents methyl
{E)-cinnamate, N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-
{2-methoxyphenyl)piperazine and methyl  5-chlorosulfonyl-4-

methylthiophene-2-carboxylate.
C29H33N30632 (583.73), LCMS(ESI): 584.1 (M+H").

Example 29
[1-(5-Chioro-3-methyibenzo[bjthiophene-2-suifonyl}-3,4-trans-4-phenyl-
pyrrolidin-3-yl}-[4-(2-methoxyphenyl)piperazin-1-yijmethanone
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C26H25CIF3N303S2 (584.08), LCMS(ESI): 584.1 (M+H"). Exae(r),ple 33
[1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-
25 (3-trifluoromethylphenyl)piperazin-1-ylimethanone 94 N' FF 0=3=0 F
S -4 CICI rac [1 -(4,5-Dich toroth iophene-2-su
[fonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-
(3-trifluoromethylphenyl)piperqzin-1-yllmethanone is obtained in analogy
to 5 example 1 from the grcially available reagents methyl
(E)-cinnamate, N-(methoxymet yI)-N%@@e@@ylmet nzylamine,
1-(3- trifluoromethyl phenyl)pipk razing antf N
4,5-dichlorothiophene-2-sulfonyf chtoride. &26#/2401 3NZ03S2

10 Example 34 Methyl
4-methyl-5-{3,4-trans-3-phenyl-4-[4-(3-trifluoromethylghenyl )- pi
perazine-l-carbonyl]pyrroliding-,_]__*@ulf@nyl}thiophene-2-carboxylate

Pt

Z g

N\ /

Ci

Fac

[1-(5-Chloro-3-methylbenzo[b]thiophene-2-sulfonyl)-3,4-trans-4-phenyl-

pyrrolidin-3-yl}-[4-(2-methoxyphenylipiperazin-1-yljmethanone is obtained
in analogy to example 1 from the commercially available reagents methyl
(E)-cinnamate, N-{methoxymethyl)-N-(trimethylsilyimethyl)benzylamine, 1-
(2-methoxyphenyl)piperazine and 5-chloro-3-methylbenzolbjthiophene-2-

suifonyl chloride.
C31H32CIN304S2 (610.20), LCMS(ESI): 610.2 (M+H™).

Example 30 _
[3,4-trans-4-Phenyl-1-(thiophene-2-sulfony)pyrrolidin-3-yl}-[4-(3-trifluoro-
methyiphenyi)piperazin-1-ylimethanone
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95 -N\---/NF IF O=S=0F S0 rac Methyl 4-m ethyl-5-{3,
4-trans-3-phenyl-4-[4-(3-trifluoromethylphenyl )- '
piperazine-1-carbonyl]pyrrolidine-1-sulfonyl}thiophene-2-carboxylate is 5
obtained in analogy to example 1 fro e commercially available
reagents methyl (E)-cinnamate, N-(methoxymethyl)-N-

henzylamine, 1-(3-trifluoromethylphenyl)piperazine
nyI-4tg1ethyIthiophene-z-carboxylate.

} .70), LEMS(E317622.2 (M+H+)..10 Example 35
athylagnzo[b]th ne-2-sylfonyl) ans-4-phenyl-
pyrrolidin-3-yl]-[4-(3-triflt rométhylphWerazi \ gthanone 96 IN
FIFS=0F S

rac

[3,4-trans-4-Phenyl-1-(thiophene-2-sulfonyl)pyrrolidin-3-yl}-[4-(3-trifluoro-
methylphenyl)piperazin-1-yljmethanone is obtained in analogy to example
1 from the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilyimethyl)benzylamine,  1-3-trifluoromethyl-
phenyl)piperazine and thiophene-2-sulfonyl chloride.

C26H26F3N30382 (549.64), LCMS(ESI): 550.1 (M+H"),

Example 31
[1-(4,5-Dibromothiophene-2-sulfonyl}-3,4-trans-4-phenylpyrrolidin-3-yl}-[4-
(3-triflucromethylphenyl)piperazin-1-yljmethanone

rac
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CE rac [1-(5-Chioro-3-methylbenzo[b]th iophene-2-su
Ifonyl)-3,4-trans-4-phenyl-
pyrrolidin-3-yl]-[4-(3-trifluoromethylphenyl)piperazin-1-yljmethanone is 5
obtained in analogy to example 1 frongthe commercially available
reagents methyl (E)-cinnamate, N-(methoxymethyl)-N-
(trimethylsilylmethyl)benzylamine, 1-(3-trifluoromethylphenyl)piperazine
drid(8-oHbboegroibinpibene alHtHiophbrib 2 teanfery bbisoyigy o idin-3-yi]-[4-
@%ﬁm@ﬁ&ﬁ% 6dd tp‘e@é\ﬂﬁﬁ n@é‘tﬁéﬁﬂé"@ o@@ﬁé@”@'@@ogy to

2.4- ! 4.
égg%ﬁ)%q pt ené/ ro %eram met anoncreaga}sg% %@‘Ec} cinnamate,
[M(@rrmtbi%mﬁtb tﬁm@tmfﬁwimeﬁ]yﬂﬁﬂwwns he nyl- 1 -(th io1-(3-

phiglinceotnstijastydpyisbeir:and] methemnonel is atitatnadtiicpiaogy2aulfony!
e 1 from 5 the commercially available reagents methyl

-cinnamate, N methox meth rime |SI| Ime enzylamine,
B0 G G A A o e SR Fohoride.

C27H31N30382 (509.69), LCMS(ESI). 510.2 (M+H+). 10 Example 37
Example 32
[1-(5-Chlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-(3-
trifftuoromethylphenyl)piperazin-1-yllmethanone

rac

[1-(5-Chlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl}-[4-(3-
trifluoromethylphenyl)piperazin-1-yljmethanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-(methoxymethyl)-N-{trimethylsilyimethyl}benzylamine, 1-(3-
trifluoromethylphenyl)piperazine and 5-chlorothiophene-2-sulfonyl chioride.
C26H25CIF3N303S2 (584.08), LCMS(ESI): 584.1 (M+H™).

L.Aaluptr.s P e

[1-(4,5-Dichlorothiophene-2-sulfonyl}-3,4-trans-4-phenylpyrrolidin-3-ylj-[4-
{3-trifluoromethylphenyl)piperazin-1-ylilmethanone
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[1-(4,5-Dibromothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-

(2,4-dimethylphenyl)piperazin-1-yllmethanone N N 1 0=5=0 Sr Br rac

98

[1-(4,5-Dibromothiophene-2-sulfonyl)-g44-trans-4-phenylpyrrolidin-3-yl]-[4-

(2,4-dimethylphenyl)piperazin-1-yllmethanone is obtained in analogy to
mmercially available reagents methyl

rac

[1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl}-[4-
(3-trifluoromethylphenyl)piperazin-1-yljmethanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-{methoxymethyl)-N-(trimethylsilyimethyl)benzylamine, 1-(3-
trifluoromethylphenyl)piperazine  and  4,5-dichlorothiophene-2-suffonyl
chloride.

C26H24C12F3N30332 (618.53), LCMS(ESI): 618.1 (M+H").

Example 34
Methyl - 4-methyl-5-{3,4-trans-3-phenyl-4-[4-(3-trifluoromethylphenyl)-
piperazine-1-carbonylipyrrolidine-1-sulfonyijthiophene-2-carboxylate



10

rac 15
[1-(5-Chlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-(2,4
- dimethylphenyl)piperazin-1-yljmethanone is obtained in analogy to
example 1 from the commercially avajlable reagents methyl
(E)-cinnamate, N- (methoxymethyl) -N-(trimethylsilylmethyl)benzylamine,
1-(2,4-dim ethyl- phenyl)piperazine and 5-chlorothiophene-2-sulfonyl
chloride. 20 C27H30¢ 03S2 (%4 14), LCMS(ESI): 544.2 (M+H").
Example 39
[1-(4,5-Dichlorothiophene-£-sulfony] trans-4-phe lidin-3-yl]-4-
(2,4-dimethylphenyl)piperaziy:1- I]metha\qone

rac
[1-(4,5-Dichlorothiophene-2-sulforyl)-3,4-trans- 4 phenylpyr olidin-3-yl]-4-
(2,4- d|methylphenyl)p|perazm- e 8

example 1 from the comm

4,5-dichlorothiophene-2-sulfonyl
chloride. C27H29C12N30352 (578.58), LCMS(ESI): 578.1 (M+H+). 10

rac

Methyl 4-methyl-5-{3 4-trans-3-phenyl-4-[4-(3-trifluoromethylphenyl)-

piperazine-1-carbonyljpyrrolidine-1-sulfonyljthiophene-2-carboxylate

obtained in analogy to example 1 from the commercially available reagents
methyl {(E}-cinnamate, N-{methoxymethyl)-N-
(trimethylsilylmethyl)benzylamine, 1-(3-trifluoromethylphenyl)piperazine

and methy! 5-chlorosulfonyl-4-methyithiophene-2-carboxylate.
C29H30F3N30582 (621.70), LCMS(ESH): 622.2 (M+H"),

Example 35
[1-(5-Chloro-3-methylbenzo[b]thiophene-2-sulfonyl}-3 4-trans-4-phenyl-
pyrrolidin-3-yi]-[4-(3-trifluoromethylphenyl)piperazin-1-yljmethanonse
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Methyl 5-{3,4-trans-3-[4-(2,4-dimethylphenyl)piperazine-1-carbonyl-4-
phenylpyrrolidine-1-sulfonyl}-4-methylthiophene-2-carboxylate 100 N |
0=5=0 5~ orac Methyl
5-{3,4-trans-3-[4-(2,4-dimethylphenyl)giperazine-1-carbonyl-4-
phenylpyrrolidine-1-sulfonyl}-4-methylthiophene-2-carboxylate is obtained
5 in analogy to example_1.from the commercially available reagents
methyl (E)-cinnamate 0O
N-(methoxymethyl)-N-{ime yIsinImgih bengylamirres-4.-
(2,4-dimethylphenyl)piperazing and<mettlyl 5-clitores
methylthiophene-2-carboxylate.
582.2 (M+H+). 10 Example
[1-(5-Ch|oro-3-methylbenzo[b]fﬁﬁbphene-2-su|fony|)-3,/¢~ s—ﬁ-phenyl-
pyrrolidin-3-y|]-[4-(2,4-dimet@z;lgé%l)piperazin-l-yl]methapone 101 fl
0=S=0 ~3

7 g

Ci

rac

[1-(5-Chloro-3-methylbenzo[blthiophene-2-sulfonyl)-3,4-trans-4-phenyi-
pyrrolidin-3-yl]-[4-(3-trifluoromethylphenyl)piperazin-1-yllmethanone
obtained in analogy to example 1 from the commercially available reagents
methyi (E)-cinnamate, N-{methoxymethyl}-N-
(trimethylsilylmethyl)benzylamine, 1-(3-trifftuoromethylphenyl)piperazine
and 5-chloro-3-methylbenzo[b]thiophene-2-sulfonyl chloride.
C31H29CIF3N303S2 (648.17), LCMS(ESI): 648.1 (M+H"),

Example 36
[4-(2,4-Dimethylphenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(thiophene-2-
sulfonylpyrrolidin-3-yljmethanone
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Clrac
[1-(5-Chloro-3-methylbenzo[b]thiophene-2-sulfonyl)-3,4-trans-4-phenyl-
pyrrolidin-3-yl]-[4-(2,4-dimethylphenyl)piperazin-1-yllmethanone is
obtained 5 in analogy to example 1 from the commercially available
reagents methyl (E)-cinnamate,
N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-
nd 5-chloro-3-m ethyl
loride. 34CIN303S2 (608.23),

le 42

sulfonyl)pyrrolidin-3-yl)methghone is obtained in &nalogy to example 1
from 5 the commerciag available reagents methyl (E)-cinnamate, N
(methoxymethyl)-N-(tri Eﬁ@methyl)benzylamine, 1-(3,4-dimethyl-

Z"

rac

[4-(2,4-Dimethylphenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(thiophene-2-
sulfonyl)pyrrolidin-3-ylimethanone is obtained in analogy to example 1 from
the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsityimethyllbenzylamine, 1-(2,4-dimethyl-
phenyl)piperazine and thiophene-2-sulfonyl chloride.

C27H31N30382 (509.69), LCMS(ESI): 510.2 (M+H").

Example 37
[1-(4,5-Dibromothiophene-2-sulfonyl}-3,4-trans-4-phenyipyrrolidin-3-yf]-[4-
(2,4-dimethylphenyl)piperazin-1-yfimethanone

rac



phenyl)piperazine and thiophene-2-sulfonyl chloride. C27H31N303S2
(509.69), LCMS(ESI): 510.1 (M+H"). 10 Example 43 [ 1-(4,
5-Dibromothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrol id in-3-yl]-[4-
(3,4-dimethylphenyl)piperazin-1- yI]met@gnone 103 .,~-N/ N--g- N O= S=0
Br Br rac [1-(4,5-Dibromoth
iophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-

(3 ﬂ=@irﬁdﬂhlyrph’mmlmpem4ﬁ aumnﬁohaMenSMEmemmﬂ@gmw]@
';Qfﬂmﬁﬂeft'%%y‘ é‘ﬂﬂlﬁg éﬂ@r{@ﬁ@eﬁgs S'B?éw&d m analogy

(E §%P“?P tranztﬁ mp een% eth 5}?8%@ sﬂa%n[ 6% benz gg%nate

S crhbEm@thew@@sﬂzNa‘tomqﬁbwmpthmmscwan@ea 0 (M+(2)4 Hmethyl-
yYhapl®diberazine and 4 5-dibromothiophene-2-sulfonyi chioride.,

“éfmﬁ??pheny teea e

Example 38
10 [1-(5-Chlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-(2,4-
dimethylphenyl)piperazin-1-yljmethanona

rac

15 [1-(5-Chlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl}-[4-(2,4-
dimethylphenyl)piperazin-1-yllmethanone is obtained in analogy to example
1 from the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilyimethyl)benzylamine, 1-(2,4-dimethyl-
phenyl)piperazine and 5-chlorothiophene-2-sulfonyl chioride.

20 C27H30CIN30O352 (544.14), LCMS(ESI): 544.2 (M+H™).

Example 39
[1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-y{]-4-
(2,4-dimethylphenyi)piperazin-1-yljmethanone

25



10

0=5=0 S CI rac
[1-(5-Chlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yi]-[4-(3,4
- dimethylphenyl)piperazin-1-yljmethanone is obtained in analogy to
example 5 1 from the commercially avgiyable reagents methyl
(E)-cinnamate, N (methoxymethyl)-N-(trimethylsilylmethyl)benzylamine,
1-(3,4-dimethyl- phenybpiperazine and 5-chlorothiophene-2-sulfonyl
chloride. C27H30 2 (546.14), LCMS(ESI): 544.1 (M+H+). 10
Example 45 [1-(4, ¢

lorophene-2-sulfonyl)- ans-4‘¥he M ‘
dimethylphenyl)piperazin-ym¢thanohe 0ss=0 ggH
[1-(4,5-Dichlorophene-2-syifonyl)-3,4-trans-4-phenyjpysrélidin-3-ylj-4-(3,4-

dimethylphenyl)piperazin- péthanone is obtained in analogy to
example 1 from the commerglally available reagents methyl
(E)-cinnamate, N- (meth@xyagethyl)-N-(trimethylsilylmethyl)benzylamine,
1-(3,4 5 dimethylphenyl)piperazine and 4,5-dichiorothiophene-2-sulfonyl
chloride. C27H29C12N30 78.58), LCMS(ESI): 578.1 (M+H+).

Ol Cl

rad

[1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yi]-4-
(2,4-dimethylphenyl)piperazin-1-ylmethanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-(methoxymethyl)-N-(trimethylisilylimethyl)benzylamine,  1-(2 4-dimethyl-
phenylhpiperazine and 4,5-dichiorothiophene-2-sulfonyl chloride.
C27H29CI2ZN30382 (578.58), LCMS(ESI): 578.1 (M+H™).

Example 40
Methyl 5-{3,4-tfrans-3-[4-(2,4-dimethylphenyl)piperazine-1-carbonyl-4-
phenylpyrrolidine-1-sulfonyl}-4-methyithiophene-2-carboxylate
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Example 46 Methyl
5-{3,4-trans-3-[4-(3,4-dimethylphenyl)piperazine-1-carbonyl]-4- 10
phenylpyrrolidine-1-sulfonyl}-4-methylthiophene-2-carboxylate N N |
0=5=0 0/0 sac Methyl 5-{3,4-trans-3;[4,(3.4-d imethyl
phenyl)piperazine-1-carbonyl]-4- 15 _
phenylpyrrolidine-1-sfenyl}-4-methylthiophene-2-carboxylate is obtained
in analogy to examp 0/ the@ommercially available reagents methyl
(E)-cinnamate, N-(maghox4 methyl)}lN_;(tr'rﬁlmdsilylm
(3,4-dimethylphenyl)piperagjne ant methyl 5-cRlerg
methylthiophene-2-carboxylaté. 20 C30 130552
582.2 (M+H'"). Example 47 '
[1-(5-Chloro-3-methylbenzo[bitliiophene-2-sulfonyl)-3,4-trans-4-phenyl-
pyrrolidin-3-y|]-[4-(3,4-dim%[mg)ﬂ%yl)piperazin-l-yl]methanone 25106 f
N =2C

87 ™

rac

Methy! 5-{3 4-trans-3-[4-(2,4-dimethyiphenyl)piperazine-1-carbonyl-4-
phenylpyrrolidine-1-sulfonyl}-4-methylthiophene-2-carboxylate is obtained
in analogy to example 1 from the commercially available reagents methyl
(E)-cinnamate, Né(methoxymethyi)«Nn(trimethyisiEy!methyf)benzylamine, 1-
(2,4-dimethylphenylpiperazine and methyl 5-chlorosulfonyl-4-

methylthiophene-2-carboxylate.
C30H35N30552 (581.76), LCMS(ESI): 582.2 (M+H™).

Example 41
[1-(5-Chloro-3-methylbenzo[b]thiophene-2-sulfonyl)-3,4-trans-4-phenyl-
pyrrolidin-3-yi]-[4-(2,4-dimethylphenyl)piperazin-1-y[jmethanone



10

| O-S =G /Sj Clroc [1
-(5-Chloro-3-methylbenzo[blthiophene-2-sulfonyl)-3,4-trans-4-phenyl-
pyrrolidin-3-yi]-[4-(3,4-dimethylphenyl)piperazin-1-yllmethanone is
obtained 5 in analogy to example 1 frq@1the commercially available
reagents methyl (E)-cinnamate,

N-(methoxymethyl)-N-(tri Re yIsinImethyl)benzylamine, 1-

dimethylphenyl)piperazin-1-yl]s
[1-(5-Chlorothiophen-2-sulfonyl)-&4-trans-4-phenylpyrrolidin-3-yl]-[4-(2, 5-
dimethylphenyl)piperazin-1-yimethappne is obtained in analogy to

example \(K
7 g

Cl

rac

[1-(5-Chloro-3-methylbenzo[b]thiophene-2-sulfonyi)-3,4-trans-4-phenyl-
pyrrolidin-3-yl]-[4-(2,4-dimethylphenyl}piperazin-1-yimethanone is obtained
in analogy to example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethy!)-N~(trimethyEsEly[methy!)benzyiamine, 1-
(2,4-dimethylphenyl)piperazine and 5-chloro-3-methylbenzolbjthiophene-2-
sulfony! chioride.

C32H34CIN30382 (608.23), LCMS(ESI): 6808.2 (M+H"),

Example 42
[4-(3,4-Dimethylphenylipiperazin-1-yi]-{3,4-trans-4-phenyl-1-(thiophene-2-
sulfonyl)pyrrolidin-3-yl)methanone
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5 1 from the commercially available reagents methyl (E)-cinnamate, N
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-
dimethylphenyl)piperazine and 5-chlorothiophene-2-sulfonyl chloride.
C27H30CIN303S2 (544.14), LCMS(ES)), 544.1 (M+H+). 10 Example 49 [
1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-
(2,5-dimethylphenyppigerazin-1-yllmethanone 108 N 1 0=5=0 CI CI rac
[I -(4,5-D ichlorothjo phen-2-suH)onyI)-3,4-trans-4-pheny|pyrro|idi

n-3-yl]-[4- (2,5-dimg Henyl)piperazin<t= ethangne is obtained in
analogy to 5 exampie-t{fom thes ercially, avajla gagents methyl
(E)-cinnamate, N-(methoxyme -'yI)-N-(\(Ln':_téé[f*y sily ' '
chloride. C27H29C12N305 78.58), LCMS(ESI): 5781 (M+H+). 10
Example 50 Methyl 5-{3,4-trans-3-[4-(2,5-dim ethyl -

phenyl)piperazina-1-car 4y
phenylpyrrolidine-1-sulfonyl}44-methylthiophene-2-carboxylate 109 N

2

rac

[4-(3,4-Dimethylphenyl)piperazin-1-yl}-[3,4-trans-4-phenyl-1-(thiophene-2-
sulfonyl)pyrrolidin-3-yl)methanone is obtained in analogy to example 1 from
the commercially available reagents methyl (E)-cinnamate, N-
{methoxymethyl)}-N-(trimethyisilyimethylibenzylamine, 1-(3,4-dimethyl-
phenyl)piperazine and thiophene-2-sulfonyl chloride.

C27H31N30382 (509.69), LCMS(ESI): 510.1 (M+H").

Example 43
[1-(4,5-Dibromothiophene-2-sulfonyl)-3,4-trans-4-phenyipyrrolidin-3-y}-[4-
(3,4-dimethylphenyl)piperazin-1-yljmethanone
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0=s=0 s 0 rac Methyl 5-{3,4-trans-3-[4-(2,5-dimethy!I
phenyl)piperazine-1-carbonyl]-4-
phenylpyrrolidine-1-sulfonyl}-4-methylthiophene-2-carboxylate is obtained
5 in analogy to example 1 from the co%rgercially available reagents
methyl (E)-cinnamate,
N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-

pyrrolidin-3-yl]-[4-(2,5-dimet yI phenyl)piperazin-1-yllmethanone is
obtained 5 in analogy tgexamplerl from the commercially available
reagents methyl

g7 N

L ——

Br Br
rac

[1-(4,5-Dibromothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-ylJ-[4-
(3,4-dimethylphenyl)piperazin-1-yljmethanone is obtained in analogy to
example 1 from the commercially available reagents methy! (E)-cinnamate,
N-(methoxymethyl)-N-(trimethylsilyimethyl)benzylamine,  1-(3,4-dimethy!-
phenyl)piperazine and 4,5-dibromothiophene-2-sulfony! chioride.
C27H29Br2N303852 (667.49), LCMS(ES!): 668.0 (M+H™),

Example 44
[1-(5-Chlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-(3,4-
dimethylphenyl)piperazin-1-ylimsthanone



10

15

(E)-cinnamate, N-(methoxymethyl)-N-(trimethylsilylmethyl) benzylamine,
1- (2, 5-dimethylphenyl)piperazine and
5-chloro-3-methylbenzo[b]thiophene-2- sulfonyl chloride.
C32H34CIN303S2 (608.23), LCMS( IA: 608.2 (M+H+). 10 Example 52
[4-(2,3-Dimethylphenyl)piperazin-1-yl]-3,4-trans-4-phenyl-1-(thiophene-2-
sulfonyl)pyrrolidin-3=Bmethanone 111 N1 0=5=0 J S ra e [4-(2,
3-Dimethylphenyl )

sulfonyl)pyrrolidin- hanoh%io aineé gy.to example 1
from 5 the commercia vailagle reagents me namate, N
(methoxym ethyl)-N-(trimethytsilylmethyd)benzylamig 3=timethyl-

(509.69), LCMS(ESI): 510°2(M*H"). 10 Example 53
[1-(4,5-Dibromothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-
(2,3-dimethylphenyl)pipé&razf=t§ijmethanone N

ZN

Cl

rac

[1-(5-Chiorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-y|}-[4-(3 4-
dimethylphenyl)piperazin-1-ylimethanone is obtained in analogy to example
1 from the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(3,4-dimethyl-
phenyl)piperazine and 5-chlorothiophene-2-sulfony! chlotide.
C27H30CIN30382 (544.14), LCMS(E.SII): 544.1 (M+H™).

Example 45
[1-(4,5-Dichlorophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yi]-4-(3 4-
dimethylphenylpiperazin-1-yljmethanone

rac



10

15

20

25

| 0=5=0 BrBr rac 112
[1-(4,5-Dibromothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-
(2,3-dimethylphenyl)piperazin-1-yllmethanone is obtained in analogy to
example 1 from the commercially avaq% le reagents methyl

(E)-cinnamate, 5 N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine,
13&%&&%%&&%&@#&2 st Eaibrofrtliopeteiz-8uifohyl3.4-
chigridihylCaZH2RRININBI 2/ (PRSHIMNIRS MR b by lo example

E 0 . . ,
Bl e boommergialy, avgilable. reagents methyl (E)-cinpamate, N-
- GiRRibipmEtibetEmehylphdmsivhibanzdaniee ) rat 15 1-(3,4-
[1e(Erethigpothinpipéperazsefany i S4dicdrisrdtpioping nyr B tdiro By bio (18,

- drindehonipipsiesind sdmediaases ip ehisinethinanalogy to

example 1 from the commercially available reagents methy

(E)-cinnamate, N- (methoxymethyl)-N-(trimethylsilylmethyl)benzylamine,
1fExamapte éifyl- phenyl)piperazine and 5-chlorothiophene-2-sulfonyl
chimsidgl 20 CZZH30GINRQRER (D44 b thEMARBDIR44 A A tRabonyl]-4-

phenylpyrrolidine-1-sulfonyl}-4-methyithiophene-2-carboxylate

O X
/O
rac
Methyi 5-{3,4-trans-3-[4-(3,4-dimethylphenyl)piperazine-1-carbonyl}-4-

phenyipyrrolidine-1-sulfonyl}-4-methylthiophene-2-carboxylate is obtained
in analogy fo example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-
(3,4-dimethylphenyl)piperazine and methyl 5-chlorosulfonyi-4-
methylthiophene-2-carboxylate.

C30H35N30582 (581.76), LCMS(ESI): 582.2 (M+H"™).

Example 47
[1-(5-Chloro-3-methylbenzo[b]thiophene-2-sulfonyl)-3,4-trans-4-phenyl-
pyrrolidin-3-yl]-[4-(3,4-dimethyiphenyl)piperazin-1-yljmethanone
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Example 55
[1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-
(2,3-dimethylphenyl)piperazin-1-yllmethanone 113 1 0=S =0 S Cl -4 Cl
flag 0

[1-(4,5-Dich|orothiophene-2-suIfonyl)-é,Aétrans-4-phenylpyrrolidin-3-yi]-[4-
5 (2,3-dimethylphenyl}piperazin-1-yllmethanone is obtained in analogy to
example 1 from the
(E)-cinnamate, N-(

phenyl)piperazine-1-carbonyl]
phenylpyrrolidine-1-sulfonyl}-4-methylthiophene-2-carboxylate 114 o=s=0
S rac O==8=0

" g

yac

[1-(5-Chloro-3-methylbenzo[b]thiophene-2-sulfonyl)-3,4-trans-4-phenyl-

pyrrolidin-3-ylJ-[4-(3,4-dimethylphenyl)piperazin-1-yllmethanone is obtained

in analogy to example 1 from the commercially available reagents methyt

(E)-cinnamate, N-(methoxymethyl)-N-(trimethylsilyimethyl)benzylamine, 1-

{3.4-dimethylphenyl)piperazine and 5-chloro-3-methylbenzo[blthiophene-2-
sulfonyl chloride.
C32H34CIN303S2 (608.23, LCMS(ESI): 808.2 (M+H™).

Example 48
[1-(5-Chlorothiophen-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-(2,5-
dimethylphenyl)piperazin-1-yljmethanone
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Methyl 5-{3,4-trans-3-[4-(2,3-dimethylphenyl)piperazine-1-carbonyl]-4-
phenylpyrrolidine-I-sulfonyl)-4-methylthiophene-2-carboxylate is obtained
5 in analogy to example 1 from the commercially available reagents
methyl (E)-cinnamate,

N-(methoxymethyl)-N- (trlmethylsnylmem lbenzylamine, 1-
(2,3-dimethylphenyl)pijpef 'ne and methyl 5- chlorosulfonyl -4-methyl-
thiophene-2-carboxylé :

(M+H+). 10 Examplexs
[1-(5-Chloro-3-methylb R
pyrrolidin-3-yl]-[4-(2,3-dimeth )
NI o=so Clrae
[1-(5-Chloro-3-methylbenzo[b i pfiene-2-sulfonyl)-3,4-trans-4-phenyl-
pyrrolidin-3-yl]-[4-(2,3-dimethylp enyl)plperazm -1-yllmethanone is
obtained 5 in analogy to exgr_@é.‘l..f@m the commercially available
reagents methyl (E)-cinnamate,
N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-
(2,3-dimethylphenyl)piperazige”and®-chloro-3-m ethyl
benzo[b]thiophene-2- sulfonyk chloride.

Cl

rac

[1-(5-Chlorothiophen-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl}-[4-(2,5-
dimethylphenyl)piperazin-1-yljmethanone is obtained in analogy to example
1 from the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-
dimethylphenyl)piperazine and 5-chlorothiophene-2-sulfonyl chioride.
C27H30CIN303S82 (544.14), LCMS(ESI): 544.1 (M+H").

Example 49
[1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-y(}-[4-
(2,5-dimethyiphenyl)piperazin-1-yllmethanone
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C32H34CIN303S2 (608.23), LCMS(ESI): 608.2 (M+H"). 10 Example 58
[4-(4-Methoxyphenyl )piperazin-1-yl]-[3,4-trans-4-phenyl-1-(thiophene-2-
sulfonyl)pyrrolidin-3-yljmethanone NN ~-/ N | 0=5=0 /s rae 15116
[4-(4-Methoxyphenyl)piperazin-1-yl]- [ -frans-4-phenyl-1-(thiophene-2-
sulfonyl)pyrrol idin-3- yI]methanone |s ined in analogy to example 1
from the commermally available reagents methyl (E)-cinnamate, N-

ilyl thyl)benzylamlne 1-(45
6

A thlopgene- nyl chI 'e
X 1 (M+ +).

methoxyphenyl)piperaZ
C26H29N304S2 (511

rac

[1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-
(2,5-dimethylphenyl)piperazin-1-yljmethanone is obtained in analogy to
example 1 from the commercially available reagents methyi (E)-cinnamate,
N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine,  1-(2,5-dimethyl-
phenylpiperazine and 4,5-dichlorothiophene-2-sulfonyl chloride.
C27H29C12N303S2 (578.58), LCMS(ESI): 578.1 (M+H"),

Example 50
Methyl 5-{3 4-trans-3-[4-(2,5-dimethyiphenyl)piperazine-1-carbonyll-4-
phenylpyrrolidine-1-sulfonyf}-4-methylthiophene-2-carboxylate
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\/N N 10=5=0 BrBr rac
1-(4,5-Dibromothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-
(4-methoxyphenyl)piperazin-1-yljmethanone is obtained in analogy to 15
example 1 from the commercially avai@%lne reagents methyl
(E)-cinnamate, N-(methoxymethyl)-N-(tfimethylsilylmethyl)benzylamine,
zine and 4,5-dibromothiophene-2-sulfonyl
(66%46), LCMS(ESI): 669.9 (M+H+). 20

1-(4-methoxy- phenyl)piper

Example 60 _
[1-(5-Chlorothiophene-2+st nyI)-BM% Ip) -3-yl]-[4-(4-
methoxyphenyl)piperazin-1-yljmetiianone\117 N-0-0 N —OS cl rae

=
[1-(5-Chlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpy¥relidin-3-yl]-[4-(4-

rac

Methyt 5-{3,4-trans-3-[4-(2,5-dimethylphenyl)piperazine-1-carbonyl]-4-
phenylpyrrolidine»1—suifonyl}~4-m@thy!thEophene-2-carboxyiéte is obtained
in analogy to example 1 from the commercially available reagents methyl
(E)-cinnamate, N-{methoxymethyl)-N-(trimethylsilyimethyl)benzylamine, 1-
(2,5-dimethylphenyl)piperazine and methyl 5-chlorosulfonyl-4-

methylthiophene-2-carboxylate.
C30H35N30583 (581.76), LCMS(ESI): 582.2 (M+H").

Example 51
[1-(5-Chioro-3-methylbenzo[b]thiophene-2-sulfonyl)-3,4-trans-4-phenyl-
pyrrolidin-3-y{}-{4-(2,5-dimethylphenyi)piperazin-1-yljmethanone
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methoxyphenyl)piperazin-1-yljmethanone is obtained in analogy to 5
example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethyl)-N-(trimethylsilylmethyl) benzylamine,
1-(4-methoxy- phenyl)piperazine and ?i lorothiophene-2-sulfonyl
chloride. C26H28CN304S2 (546.11), LCMS(ESI): 546.1 (M+Ht). 10
Example 61 [1-(4, 5-Dish torath

iophene-2-sulfonyl)-3,4- Asphenylpyrrolidi n-3-yl]-[4-

[] methanong™I18, N | 0;8=0/C1 Cl rac

onyl)f},tl?ﬁgrﬁ-—& Y idin-3-yl]-[4-

(4-methoxyphenyl)piperazin-1-yljmethanone.i taine\in grialogy to 5
y available reagents methy

example 1 from the commercia
(E)-cinnamate, N-(methoxymethyhN-(trimethylsilylm

thyl)benzylamine,

1-(4-methoxy- phenyl)piperazine dnd 4,5-dichlorothiophene-2-sulfonyl

chloride. C26H27C12N304S%
Example 62 Methyl

[5-{3,4-trans-3-[4-(4-methox
phenylpyrrolidine-1-sulfonyl}-4-

), LCMS(ESI): 580.0 (M+H"). 10

nyNiperazine-1-carbonyl]-4-
ethylthiophene-2-carboxylate 119

Ci

rac

[1-(5-Chloro-3-methylbenzo[b]thiophene-2-sulfonyl)-3,4-trans-4-phenyl-

pyrrolidin-3-yl]-[4-(2,5-dimethylphenyl)piperazin-1-yllmethanone is obtained
in analogy to example 1 from the commercially available reagents methyl
(E)-cinnamate, N-{methoxymethyl}-N-(trimethylsilyimsthyl\benzylamine, 1-
(2,5-dimethylphenyl)piperazine and 5-chloro-3-methylbenzo[bthiophene-2-

sulfonyl chloride.
C32H34CIN303S2 (608.23), LCMS(ESI): 608.2 (M+H™).

Example 52
[4-(2,3-Dimethylphenyl)piperazin-1-yl]-3,4-trans-4-phenyl-1-{thiophene-2-
sulfonyl)pyrrolidin-3-yllmethanone



10

0 0=S=0 0 0 rac Methyl
[5-{3,4-trans-3-[4-(4-methoxyphenyl)piperazine-1-carbonyl]-4-
phenylpyrrolidine-1-sulfonyl}-4-methylthiophene-2-carboxylate is obtained
5 in analogy to example 1 from the commercially available reagents
methyl (E)-cinnamate,; N-(m
ethoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-
(4-methoxyphenyl)piperazine and methyl 5-chlorosulfonyl-4-
methylthiophene-2¢{garboxyfate. C%C%\SN}G/@SQ\(SSS.R), LCMS(ESI):
584.1 (M+H"). 10 E 63 \ B
[1-(5-Chloro-3-methylbenz b]thiopﬁene%ii? =84xtrans-4\phenyl-
pyrrolidin-3-yl]-[4-(4-methoxyphenyl)piperaza-X-yllmethanone 120 N
U=s=0 S Clrac [1-(5-C h{lo ro-3ym ethyl
benzo[b]thiophene-2-sulfonyh-3:4-trans-4-phenyl-
pyrrolidin-3-yl]-[4-(4-methoxyphenyl)piperazin-1-yijmethanone is obtained
5 in analogy to example 1dreashegommercially available reagents
methyl

Z

rac

[4-(2,3-Dimethylphenyl)piperazin-1-yl-3,4-trans-4-phenyl-1-(thiophene-2-
suffonyl)pyrrolidin-3-yljmethanone is obtained in analogy to example 1 from
the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,3-dimethyl-
phenyl)piperazine and thiophene-2-sulfonyl chloride.

C27H31N30382 (509.69), LCMS(ESI): 510.2 (M+H™).

Example 53
[1-(4,5-Dibromothiophene-2-sulfonyl)-3 4-trans-4-phenylpyrrolidin-3-yi]-[4-
(2,3-dimethylphenyl)piperazin-1-yljmethanone

S X
Br Br

rac
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(E)-cinnamate, N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-
(4-methoxyphenyl)piperazine and 5-chloro-3-m ethylbenzo[b]thiophene-2-
sulfonyl chloride. C31H32CIN304S2 (610.20), LCMS(ESI): 610.1 (M+H").
10 Example 64

[1-(4,5-Dibromothiophene-2-sulfonyl)- ?ﬂwtrans 4-phenylpyrrolidin-3-yl]-(4-
phenylpiperazin-1-yl)methanone 121 N N1 0=5=0 S ~ Br Br rae

[%{%@@m@mm&@@ww .9 Atansid-phan »ﬁwa!a;?wwm-

p iperazin;1l ethanone,is ed in analo tQ e e 1 f om
229 comme?fcp anﬁ}/ \f)rjg 'I%%ngr@é rﬁ@%{\%?mr@) 'élnﬁé ana ogy to
(rﬁé%i@}ﬁnétftﬁymm@rﬁﬂ&mﬁgﬂwﬂye@vﬂyaémmm@tmmémy(ﬁb@ra:zarreate
amd(m@zpmethmphemraesuvmylrﬁl@wqge%'ﬂbl#ﬁamN3@%§% -dimethyl-

R P L dbil AERS R RTGBide,
2&4?{_22@% ﬁeny fhlop ‘[-@E%!.:‘éorg)yaé)yrr%LH en? d

9B 352 66 49), LCMS(FS!

Example 54
[1-(5-Chlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl}-[4-(2,3-
dimethylphenyl)piperazin-1-yljmethanone

Ci

rac

[1-(>-Chlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yi]-[4-(2, 3-
dimethylphenyl)piperazin-1-yljmethanone is obtained in analogy to example
1 from the commercially available reagents methyt (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,3-dimethyl-
phenyl)piperazine and 5-chlorothiophene-2-sulfonyl chloride.
C27H30CIN303S2 (544.14), LCMS(ESI): 544.2 (M+H™).

Example 55
[1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yi]-[4-
(2,3-dimethylphenyl)piperazin-1-yljmethanone



10

carbonyl]piperazin-1-yl}terephthalate trifluoroacetate 0 0 0 =~Z /--\i=0 N
-0 Ozs=0/S 6 rae 15 Dimethyl
2-{4-[3,4-trans-4-phenyl-1-(thiophene-2-sulfonyl)pyrrolidine-3 122
carbonyl]piperazin-1-yl}terephthalate t{ii)l oroacetate is obtained in
analogy to example 1 from dimethyl 2- 'ryberazin-1-ylterephthalate and the
commercially available reagents methyl (E)-cinnamate,
N-(methoxymethyl)- N-(trimethylsilylmethyl)benzylamine and
thiophene-2-sulfonyl & 5 C29H31N307S2.C2HF302 (711.73),
LCMS(ESI): 597.9 (M4 xamplg 66
[4-(2,5-Dich|orophenyl pergzin-1-yl}3; @- he
sulfonyl)pyrrolidin-3-yllmethanone ttifluoroacetate 10 G
CIN U

[
i

iophene-2-
FOHF

Cl Ci

rac

[1-(4,5-Dichlorothiophene-2-sulfonyl}-3 4-trans-4-phenylpyrrolidin-3-yi]-[4-
(2,3-dimethylphenyl)piperazin-1-yljmethanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-(methoxymethyl!)-N-(trimethylsilylmethyl)benzylamine, 1-(2,3-
dimethyiphenyl)piperazine and 4,5-dichlorothiophene-2-sulfonyl chloride.
C27H29C12N30382 (578.58), LCMS(ESI): 578.1 (M+H").

Example 56
Methyl 5-{3,4-trans-3-[4-(2,3-dimethylphenyl)piperazine-1-carbonyl]-4-
phenylpyrrolidine-1-sulfonyl}-4-methylthiophene-2-carboxylate



10

OAS=0 /S rae
[4-(2,5-Dichlorophenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(th iophene-2-
sulfonyl)pyrrolidin-3-ylJmethanone trifluoroacetate is obtained in analogy
to 15 example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethyl)-N-Iitrimethylsilylmethyl) benzylamine,
1-(2,5- dichlorophenylpipekazine and thiophene-2-sulfonyl chloride.
C25H25C12N303S 3

02 (664.55), LCMS(ESI): 550.0 (M+H"). 20
Example 67 [4-(2,5- ) phenyéé

)piperazin-1-yl]-[3,4-trans henyl-\\ 5@%
sulfonyl)pyrrolidin-3-yllmethaqone 423 OXNN N, o@
[4-(2,5-Dimethylphenyl )pip(ﬁ::- -yl]-[3,4- -4-phe ghiophene-2-

sulfonyl)pyrrolidin-3-ylimethdnone s obtained in analogy to example 1
from 5 the commercially availagle reagents methyl (E}-cinnamate, N

(methoxym ethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-dimethyl-
phenyl)piperazine and thiopkere=z{ulfonyl chloride.

S
O N

rac

Methyl 5-{3,4-trans-3-[4-(2,3-dimethylphenyl)piperazine-1-carbonyi]-4-

phenylpyrrolidine-1-sulfonyi}-4-methylthiophene-2-carboxylate is obtained
in analogy to example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethyl)}-N-(trimethyisilylmethyl)benzylamine, 1-
(2,3-dimethylphenyl)piperazine and methyl 5-chlorosulfonyl-4-methyl-
thiophene-2-carboxylate.

C30H35N30582 (581.78), LCMS(ESI): 582.2 (M+H™),

Example 57
[1-(5-Chloro-3-methylbenzo[b]thiophene-2-sulfonyl)-3,4-trans-4-phenyl-
pyrrolidin-3-yl]-[4-(2,3-dimethylphenyl)piperazin-1-yl]Jmethanone
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15

27H31N303S2 (509.69), LCMS(ESI): 510.3 (M+H'). The racemate of
[4-(2,5-dimethylphenyl)piperazin-1-yl]-[3,4-trans-4-phenyl- 10
1-(thiophene-2-sulfonyl)pyrrolidin-3-ylimethanone was fractionated into
the enantiomers by chiral phase chromgtography. [4-(2,5-Dim ethyl
phenyl)- piperazin-1-yl]-[(3S,4R)/(3R,4S)-4-phenyl-1-(thiophene-2-su
Ifonyl) pyrrolidin-3-yljmethanone Example 67A (Chiracel OJ/37 250x4.6

mm, eluent methanol, Rt =8
[4-(2,5-dimethylphenyl)pipera -yI] %'2‘
[(BR,4S)/(3S,4R)-4-phenyl-1- t iophene-2-8 -3-y|]

% : 3, eliient methanol,
Rt = 10.3 min) are obtained. Example-68 20
[1-(Benzene[1,2,5-oxadiazol-4- sulfo%yl) 3,4-trans-4-phenylpyrrolidin-3-yl]-
[4-(2,5-dimethylphenyl)piperazinCt=gifatethanone trifluoroacetate 124 0
NN/FOH /F Ni O-S=0 N‘OG/ C

8

\ _/

Cl

rac

[1-(5-Chloro-3-methylbenzo[b]thiophene-2-sulfonyl)-3,4-trans-4-phenyl-

pyrrolidin-3-yl]-[4-(2,3-dimethylphenyl)piperazin-1-yljmethanone is obtained
in analogy to example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethyl)-N-(trimethylsilylmethyi)benzylamine, 1-
(2,3-dimethylphenyl)piperazine and 5-chloro-3-methylbenzo[blthiophene-2-

sulfonyl chloride.
C32H34CIN30352 (608.23), LCMS(ESI): 608.2 (M+H").

Example 58
[4-(4-Methoxyphenylpiperazin-1-yl}-[3,4-trans-4- pheny[ 1-(thiophene-2-
sulfonyl}pyrrolidin-3-yllmethanone

Fac
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[1 -(Benzene[1,2,5-oxadiazol-4-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-
[4-(2,5-dimethylphenyl)piperazin-1 -yllmethanone trifluoroacetate is 5
obtained in analogy to example 1 from the commercially available

reagents methyl (E)-cinnamate, 1

N- methoxymethyl)-N-(trimethyisilylmetm/l)- benzylamine,
1@@M&ﬁyw@mmmhé ‘atvd-1Beh e 245 oléridsutioea-
chioridey GROMBENSS4FR@HEORA 658K QIn b &M TR P APk EMiDIEN): from

1G.Exa ; . _
475 & Dol avaliable | seagents ML BRGS0 N
RS RBRERgEN NS Y DSMRYIRMIDZS=0 - Ob rae  1-(4-
[4rt2iBdDiypetypipiretipiper azid thightit(8-methionfhentengsulfonyl)-3,4-
transsirPhRRYRY 0l R-g-yIeatharane. is Pé?‘ﬁ@tﬁ%“‘éa”a'ogy to example

5 1 from the commercially available reagents methyl (E)-cinnamate, N
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-
dirsaanyid a8 )piperazine and 3-methoxybenzenesulfonyl chloride.

C3QH 3N 6833 AN MRS fRYr) 234-#4Nst b Bhenyipyrrolidin-3-yi]-[4-

(4-methoxyphenyl)piperazin-1-yljmethanone

Br Br

yac

1-(4,5-Dibromothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yi}-[4-
{4-methoxyphenyl)piperazin-1-yllmethanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(4-methoxy-
phenyl)piperazine and 4,5-dibromothiophene-2-sulfonyl chioride.
C26H27Br2N30482 (669.46), LCMS(ESI): 669.9 (M+H").

Example 60
[1-(5-Chlorothiophene-2-sulfonyl)-3,4-trans-4-phenyipyrrolidin-3-yl}-[4-(4-
methoxyphenyl)piperazin-1-ylimethanone
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The racemate of [4-(2,5-dimethylphenyl)piperazin-1-yl]-[1-(3-methoxy- 10
benzenesulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yllmethanone was
fractionated into the enantiomers by chiral phase chromatography. [4-(2,5-
Dimethylphenyl)piperazin-1-y|]-[1-(3-n31et20xybenzenesuIfonyl)-(33,4R)/
(3R,4S)-4-phenylpyrrolidin-3-yljmetha 3) e Example 69A (Chirapak AD-22
250x4.6 mm, eluent ethanol: methanol = 1:1, Rt = 7.6 min) and [4-(2,5 15
dimethyl phenyfjpiperazin-1-yl]-[1-(3-methoxybenzenesulfonyl)-(3R,4S)/
(3S,4R)-4-phe odin-3%ylJmethanone Example 69B (Chirapak AD-22

250x4.6 mm, ely Pﬁgﬂam{l:\ﬁ}, Rt = }¥364nin) are obtained.

Example 70 20
Bfopan-2-

sulfonyl)pyrrolldln -3-yljmethanone trifluoroacetate 1 Y N\~ /~~F OH
O==S=0i Arac [4-(2,5Dip ethyl
phenyl)piperazin-1-yl]-[3,4~trans-4-phenyl-1-(propane-2-
sulfonyl)pyrrolidin-3-yjlmethapene trifluoroacetate is obtained in analogy
to 5 example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methgkymethyl)-N-(trimethylsilylmethyl) benzylamine,
1-(2,5-dimethyl- phenybpipei&zine and isopropylsulfonyl chloride.

Cl

rac

[1-(5-Chlorothiophene-2-sulfonyl}-3 4-trans-4-phenylpyrrolidin-3-y(]-[4-(4-
methoxyphenyl)piperazin-1-yllmethanone is obtained in analogy fo
example 1 from the commercially available reagents methy! (E)-cinnamate,
N-{methoxymethyl)-N-(trimethylsilylmethyl}benzylamine, 1-(4-methoxy-
phenyl)piperazine and 5-chlorothiophene-2-sulfonyl chloride.
C26H28CN30432 (546.11), LCMS(ESI): 546.1 (M+H").

Example 61
[1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-
(4-methoxyphenylipiperazin-1-yllmethanone
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C26H35N303S.C2HF302 (583.68), LCMS(ESI): 470.2 (M+H"). 10
Example 71 [1-(3, 5-Dimethylisoxazole-4-su Ifonyl)-3,4-tra
ns-4-phenylpyrrolidin-3-yi]-[4-
(2,5-dimethylphenyl)piperazin-1-yllmethanone O O=S=0 O--N rac 15[1
-(3,5- Dim ethyl isoxazole-4-suIfonyl)-é,1A§trans-4-phenylpyrroIidi n-3-yl]-[4
127 (2,5-dimethyl penyl)piperazin-1-yllmethanone is obtained in analogy
to example 1 frory meggially available reagents methyl
oxymethyl)-N-(trimethylsilyimethyl)benzylamine,
1-(2,5-dimethyl- phenyDhjperazifie aid 3,5-dimety azole-A-sulfonyl
chloride. 5 C28H34N4043(529.67), LCMS(ESI): & n

pyrrolidin-3-yl]-[4-(2,5-dimethylphenyl)piperazin-1-yllmethanone was
fractionated into the enantiomers by chiral phase chromatography. [1-(3,5-
Dimethylisoxazole-4-suffSmaEess, 4R/(3R, 4S)-phenylpyrrolidin-3-yl]-[4-(2,
5 10 dimethylphenyl)piperazin-1-yllmethanone example 71A (Chirapak
AD-22 250x4.6 mm, elugst ettmanol: methanol = 1:1, Rt = 6.5 min) and
[1-(3,5- —
dimethylisoxazol-4-suIfoW?éRAS)/BS,4R)-4-phenylpyrro|idin-3-y|]-[4-
(2,5-dimethylphenyl)pip@razin-1%4l]methanone example 71B (Chirapak
AD-

rac

- [1-(4,5-Dichlorothiophene-2-sulfonyl}-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-

(4-methoxyphenyl)piperazin-1-yljmethanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-{methoxymethyl}-N-(trimethyisilylmethyl)benzylamine, 1-(4-methoxy-
phenyl)piperazine and 4,5-dichlorothiophene-2-sulfonyl chloride.
C26H27C12N30482 (580.56), LCMS(ESI): 580.0 (M+H").

Example 62
Methyl [5-{3,4-trans-3-[4-(4-methoxyphenyl)piperazine-1-carbonyl]-4-
phenylpyrrolidine-1-sulfonyl}-4-methylthiophene-2-carboxylate
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22 250x4.6 mm, eluent ethanol:methanol = 1:1, Rt = 9.1 min) are
obtained. 15 Example 72
[4-(2,5-Dimethylphenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(pyridine-3-
sulfonyl)pyrrolidin-3-ylJmeth anone triflugroacetate 0 ~-N~~N OH IIF N 1
0=S---O r/1 NJ 20 rae [4-(2,
5-Dimethylphenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(pyridine-3-
sulfonyl)pyrrolidin-3£yljm hanoge trifluoroacetate is obtained in analogy
to example 1 fromge 09/ merGially ayaﬂab\le reagents methyl
(E)-cinnamate, 25 SN N
N-(methoxymethyl)-N-(trimethyfsilylméthyl)penzyk
phenyl)piperazine and pyridine-3-sulfonyl chloride.
C28H32N403S.2C2HF302Y(;32.70), LCMS(ESI): 505.1 (M+H+). 128
Example 73 [4-(2,5-Dichlorophenyl

)piperazin-l-yI]-[3,4-tran§92‘E fiefyl-1-(pyridine-3-
sulfonyl)pyrrolidin-3-yljmeth \(\)ne rifluoroacetate

7
=(@ 5-dimethyl-

rac

Methyl [5-{3,4-trans-3-[4-(4-methoxyphenyl)piperazine-1-carbonyl]-4-
phenylpyrrolidine-1-sulfonyl}-4-methylthiophene-2-carboxylate is obtained
in analogy to example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethyl)-N-(trimethylisilylmethyl)benzylamine, 1-
{4-methoxyphenyl)piperazine and methyl 5-chlorosulfonyi-4-~

methylthiophene-2-carboxylate.
C29H33N3068S2 (583.73), LCMS(ESI): 584.1 (M+H").

Exampie 63
[1-(5-Chloro-3-methyibenzo[b]thiophene-2-sulfonyl)-3,4-trans-4-phenyi-
pyrrolidin-3-yl]-[4-(4-methoxyphenyl)piperazin-1-yljmethanone



10

5a CIOOH FCl O=S=0rl rN rac
[4-(2,5-Dichlorophenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-I-(pyridine-3
sulfonyl)pyrrolidin-3-ylJmethanone trifluoroacetate is obtained in analogy
to 10 example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethyl)-N- ethylsilylmethyl)benzylamine,
1-(2,5-dichloro- phenyl)piperazine and pyridine-3-sulfonyl chloride.
C26H26C12N403S.2¢ 302 (7 %3.54), LCMS(ESI): 545.0 (M+H+). 15

gpheny pi P in-1-yl]-[3,4-trans-4-phenyl-|
|retlanone Yriflug late 129 O ClI

Cl

rac

[1-(5-Chloro-3-methylbenzo[bjthiophene-2-sulfonyl)-3,4-trans-4-phenyl-

pyrrolidin-3-yl}-[4-(4-methoxyphenyl)piperazin-1-yllmethanone is obtained
in analogy to example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethyl)-N-(trimethylsilyimethyl)benzyiamine, 1-
(4-methoxyphenyl)piperazine and 5-chloro-3-methylbenzo[blthiophene-2- -

sulfonyl chioride.
C31H32CIN30482 (610.20), LCMS(ESI): 610.1 (M+H™).

Example 64 :

[1-(4,5-Dibromothiophene-2-sulfony!)-3,4-trans-4-phenylpyrrolidin-3-y{]-(4-

phenylpiperazin-1-yl)methanone
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15

U\/IIF NCIl 0=s=0,,~,b
[4-2,5-Dichlorophenyl)piperazin-1-ylJ-[3,4-trans-4-phenyl-1-(toluene-3-
sulfonyl)pyrrolidin-3-ylJmethanone trifluoroacetate is obtained in analogy
to 5 example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethyl)-N-(lt?i?nethylsiIylmethyl)benzylamine,
1-(2,5- dichlorophenyl)piperazine and 3-methylbenzenesulfonyl chloride.

C28H29C12N303S. B (67%56), LCMS(ESI): 558.2 (M+H+). 10
Example 75 [4-(2,
5-Dichlorophenyl)piperazit

-yI]-[lMer esulfonyl)-3,4-
trans-4-phenylpyrrolidin-3-yljmethdnone Waoet D --/Clj
)>NNFOH F CIN 1 0=8 o~$

rac

[1-(4,5-Dibromothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-(4-
phenyipiperazin-1-ylymethanone is obtained in analogy to example 1 from
the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilyimethyl)benzylamine,  1-phenylpiperazine
and 4,5-dibromothiophene-2-sulfonyl chioride.

C25H25Br2N30382 (639.43), LCMS(ESI): 640.0 (M+H™).

Example 65
Dimethyl 2-{4-[3,4-trans-4-phenyl-1-(thiophene-2-sulfonylpyrrolidine-3-
carbonyllpiperazin-1-yilterephthalate trifluoroacetate

rac

Dimethyl 2-{4-[3 4-trans-4-phenyl-1-{thiophene-2-sulfonyl)pyrrolidine-3-
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rac
[4-(2,5-Dichlorophenyl)piperazin-1-yl]-[1-(4-methoxybenzenesulfonyl)-3,4-
trans-4-phenylpyrrolidin-3-yljmethanone trifluoroacetate is obtained in 5
analogy to example 1 from the commeygijally available reagents methyl (E)
cinnamate, N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine,
1-earnomimpeptanyyyiereahb alde tribwmataiaie v shifeimgd fitosidalogy
E%HéﬁﬁﬁwoﬂsfﬁiﬁﬂF@We(tﬁ%-%ib@r’ﬂﬁ(ﬁ@%té?ébgtﬂ‘é@f@- Hhd the
[4-;%i t i_-' 5 éiryﬁ%ti%ivﬁ bl E)eisg?ggﬁ]_@?y}ﬁ}fg(&_){%ﬁgﬂypﬁ%hN:&q?t,a?ﬁg methyl)-
tri -Gfgaﬁﬁa)ﬁ@&m%@ﬁm%ﬁiﬁ@pﬁ@@ﬂ%@ﬁ@eeﬁﬁu%r@ﬁééw «hiprids-
NQABH3N NIDFANCAHFI0R (GHsS=0FH L CMdHMESIF-B7.9 (M+H™).
imethoxyphenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(2,2, 2-

trguoroetpa sulfonyl)pyrrolidin-3-yllmethanone trifluoroacetate is

oSTATER 'S ﬁganalogy to example 1 from the commercially available

reldgehfs ietgiqe)anmhaipatazin-1-yi}-[3 4-trans-4-phenyi-1-(thiophene-2-
Nmmeihmpyaetiib-b-yTimatunshdnmetiyhbspgyamine, 1-

rac

[4-(2,5-Dichlorophenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(thiophene-2-
sutfonyl)pyrrolidin-3-yljmethanone trifluoroacetate is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-{methoxymethyl)-N-(trimethylsilyimethybenzylamine, 1-(2,5-
dichlorophenylpiperazine and thiophene-2-sulfonyl chioride.
C25H25C12N30352.C2HF302 (664.55), LCMS(ESI): 550.0 (M+H").

Example 67
[4-(2,5-Dimethylphenyl)piperazin-1-yl}-[3 4-trans-4-phenyl-1-(thiophene-2-
sulfonyhpyrroiidin-3-yijmethanone
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(2,5-dimethoxyphenyl)piperazine and 2,2,2-trifluoroethanesulfonyl
chloride. C25H30F3N305S.C2HF302 (655.62), LCMS(ESI): 542.3
(M+H+). 10 Example 77 [4-(2,

5-Dimethoxyphenyl)piperazin-1-yl]-[3, -%t?)ans-4-phenyl-1-(pyridine-3-
sulfonyl)pyrrolidin-3-ylJmethanone trifludroacetate 132 O O OH FN N\/
F h~-N\ O=S=0
[4-(2,5-Dimethoxypl &
sulfonyl)pyrrolidin-33 anone frifluor@acetate is obtainedyn analogy
to 5 example 1 from ™ qmmerciglly aVailable fé
(E)-cinnamate, N-(methoxyrieth “-N-(trirﬁe_l;_hylﬁlylmet wl)befizylamine,

Example 78 N

rac

[4-(2,5-Dimethylphenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(thiophene-2-
sulfonyl)pyrrolidin-3-ylimethanone is obtained in analogy to example 1 from
the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilyimethyl)benzylamine, 1-(2,5-dimethyi-
phenyhpiperazine and thiophene-2-sulfonyl chloride. | |
27H31N30382 (509.69), LCMS(ESI): 510.3 (M+H"),

The racemate of [4-(2,6-dimethylphenylipiperazin-1-yl]-[3 4-trans-4-phenyl-
1-(thiophene-2-sulfonyl)pyrrolidin-3-yljmethanone was fractionated into the
enantiomers by chiral phase chromatography. [4-(2,5-Dimethyiphenyl)-
piperazin-1-yl[-[(3S,4R)/(3R,4S)-4-phenyl-1-(thiophene-2-sulfonyl)-
pyrrolidin-3-ylimethanone Example 67A (Chiracel 0J/37 250x4.6 mm,
eluent methanol, Rt = 8.4 min) and [4-(2,5-dimethylphenyl)piperazin-1-yl}-
[(3R,45)/(3S,4R}-4-phenyl-1-{thiophene-2-sulfonyl)pyrrolidin-3-yl]-
methanone Example 678 (Chiracel OJ/37 250x4.6 mm, eluent methanol,
Rt = 10.3 min) are obtained.

Example 68
[1-(Benzene[1,2,5-oxadiazol-4-sulfonyl)-3,4-trans-4-phenylpyrrofidin-3-yl}-
[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone triflucroacetate



10

[4-(2,5-Dimethoxyphenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(propane-2-
sulfonyl)pyrrolidin-3-yllmethanone trifluoroacetate 0- 0 _ ~--NN ~ / ,of F Il
0 F N Oi~ F a=)6=0 rac 133 [4-(2,5-Dimethoxyphenyl)piperazin-1
-yl]-[3,4-trans-4-phenyl-1 -(propane-2- %lﬁ]fonyl)pyrrolld|n -3-yllmethanone
trifluoroacetate is obtained in analogylk example 1 from the commercially
available reagents methyl (E)-cinnamate, 5 N-(methoxymethyl)- N- (trimeth

ylsilylme nzylamlne 1-(2,5- d|methoxyphenyl)plperazme d
isoprop 2 S(ESI)
502.3 ( OH
[4-(2,5-D| ) oxybanz esulfonyl)-

rFac

[1-(Benzene[1,2,5-0xadiazol-4-sulfonyl}-3,4-trans-4-phenylpyrrolidin-3-yl]-
14-(2,5-dimethylphenyl)piperazin-1-yllmethanone trifluoroacetate is
obtained in analogy to example 1 from the commercially available reagents
methy] (E)-cinnamate, N-{methoxymethyl)-N-(trimethyisilylmethyl)-
benzylamine, 1-(2,5-dimethylphenyl)piperazine and
benzo[1,2,5]oxadiazole-4-sulfonyl chloride.

C28H31NS04S.C2HF302 (659.69), LCMS(ESI): 546.1 (M+H™).

Example 69
[4-(2,5-Dimethylphenyl)piperazin- 1-yl]-[1-(3-methoxybenzenesulfonyl)-3 4-
trans-4-phenylpyrrolidin-3-ylimethanone



10

15

20

O N1F O=S-OF30OH FO-, rac 15
[4-(2,5-Dimethoxyphenyl)piperazin-1-yi]-[1-(4-methoxybenzenesulfonyl)-
3,4-trans-4-phenylpyrrolidin-3-yllmethanone trifluoroacetate is obtained in
analogy to example 1 from the commercially available reagents methyl
(E)- cinnamate, N-(methoxymethyl)-NJ(?r‘ﬁnethylsiIylmethyl)benzylamine,
1-(2,5- dimethoxyphenyl)piperazine and 4-methoxybenzenesulfonyl
chloride. 20 C30H35N "C2HF302 (679.72), LCMS(ESI): 566.0 (M+H

Y. Example 80 [4-2,5¢Dimethoxyphenyl
fyop

)piperazin-1-yl]-[3,4-trans-4:phenyl- Ixtelyene-3-125
sulfonyl)pyrrolidin-3-yljmethaRgne tfifluoroacetate 13
F O\, 0=s=0

O~NN/F

o)

yac

[4-(2,5-Dimethylphenyi)piperazin- 1-yl}-[1-(3-methoxybenzenesulfonyl)-3,4-

trans-4-phenylpyrrolidin-3-yljmethanone is obtained in analogy to example
1 from the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)}-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-
dimethylphenyl)piperazine and 3-methoxybenzenesulfonyl chloride.
C30H35N304S (533.70), LCMS(ESI): 534.2 (M+H™).

The racemate of [4-(2,5-dimethylphenyl)piperazin-1-yi]-[1-(3-methoxy-
benzenesulfonyl)-3,4-trans-4-phenyipyrrolidin-3-yljmethanone was
fractionated into the enantiomers by chiral phase chromatography. [4-(2,5-
Dimethylphenyl)piperazin-1-yl}-[1-(3-methoxybenzenesulfonyl)-(3S,4R)/
(3R,48)-4-phenylpyrrolidin-3-yllmethanone Example 69A (Chirapak AD-22
250%4.6 mm, eluent ethanol:methanol = 1:1, Rt = 7.6 min) and [4-(2,5-
dimethylphenyl)piperazin-1-yl]-{1 -(3—methoxybenzenesuffonyt)-(?»R,4S)/
(38,4R)-4-phenylpyrrolidin-3-yllmethanone Example 698 (Chirapak AD-22
250x4.6 mm, eluent ethanol:methanol = 1.1, Rt = 13.6 min) are obtained.

Example 70
[4-(2,5-Dimethylphenyl)piperazin-1-yl{}-[34-trans-4-phenyl-1-(propan-2-
suifonyl)pyrrolidin-3-yimethanone triflucroacetate



10

15

rac [4-2, 5-Dimethoxyphenyl
)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(toluene-3 5
sulfonyl)pyrrolidin-3-ylJmethanone trifluoroacetate is obtained in analogy
to example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethyl)-N-Y?r@methylsiIylmethyl) benzylamine,
1-(2,5- dimethoxyphenyl)piperazine and 3-methylbenzenesulfonyl
chloride. C30H35N305S.C2HF302 (663.72), LCMS(ESI): 550.0 (M+H+).

(3, 5-Dimethoxydsoxazo le-4-su
44phenyll fdin-3-)X]]-[4

(2,5-dImethylpheny: |e.r‘azin-1\-3ﬂ9e hang uoran(::et te0O-0F oF
3 rac 135
[1-(3,5-Dimethoxyisexazele-4-sulfonyl)-3;4-trans-4-phenylpyrrolidin-3-yl]-[
4- (2,5-dimethylphenyffpiperazin-l-yl]methanone trifluoroacetate is
obtained in analogy-tazexample 1 from the commercially available
reagents methyl (E) 5 ¢innamate,

N-(methoxymethyl)- imethylsilylmethyl)benzylamine, 1-(2,5-

rac

[4-(2,5-Dimethylphenyl)piperazin-1-ylj-[3,4-trans-4-phenyl-1-(propane-2-
sulfonyhpyrrolidin-3-ylimethanone trifluoroacetate is obtained in analogy to
example 1 from the commercially available reagents methyi (E)-cinnamate,
N-(methoxymethyl)-N-(trimethyisilyimethyl)benzylamine,  1-(2,5-dimethyl-
phenyhpiperazine and isopropyltsulfonyl chloride.
C26H35N3038.C2HF302 (683.68), LCMS(ESI): 470.2 (M+H™).

Example 71

[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-
(2,5-dimethylphenyl)piperazin-1-ylimethanone

\/

rac

[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-



10

15

20

25

dimethoxyphenyl)piperazine and 3,5-dim ethylisoxazole-4-sulfonyl

chloride. C28H34N406S.C2HF302 (668.69), LCMS(ESI): 555.0 (M+H')
Example 82 10

[4-(2,5-Dimethoxyphenyl)piperazin-1- yIlH) 1-(3-methoxybenzenesulfonyl)-
3,4-trans-4-phenylpyrrolidin-3- yI]methé ne trifluoroacetate O O- F F OH

0 (2,5-dioe OO0 Y hirS=0n-+@imetedbne is obtained in analogy fo

LR IR e SRR o e
andl y?tbozf ﬁm it (é@ RARMR g entls %érwmethvl~
(Epbemdinineke 2neeed SGradtatisararsteybisiifeibyhbenddamine,
1-(25Hdimetorey bzm@)m.em@ @m 3ometh Whegzenesulfony'
md?aéé)m%%]”'%gt\lg@gg Ewy(l)l é%cﬁeza)df -su rﬂ?l?g 45?rans»4 phenyl~
[1%6?%'[‘1”2 kddidzeinatluiphany nipamaing prdmapyarsiicin-3-yl)-[avas
- Irg2iipdineethoxy theryiyrifieraais- by dmeshanere iikereassiaihgd]1-(3,5-
Dimethyiisoxazo!e-4»sulfonyl)~(38,4R/(3R,4S)-phenyipyrroﬁdin-3-—yl}-[4-(2,5-
dimethylphenyl)piperazin-1-ylmethanone example 71A (Chirapak AD-22
250%4.6 mm, eluent ethanol:methanol = 1:1, Rt = 6.5 min) and [1-(3,5-
dimethylisoxazol-4-sulfonyl)-(3R,45)/(3S 4R )-4-phenylpyrrofidin-3-yi]-[4-
(2,5-dimethylphenyl)piperazin-1-yljmethanone exampie 71B (Chirapak AD-
22 250%4.6 mm, eluent ethanol:methanol = 1:1, Rt = 9.1 min) are obtained.

Example 72
[4-(2,5-Dimethylphenyl)piperazin-1-yl}-[3,4-trans-4-phenyl-1-(pyridine-3-
sulfonyhpyrrolidin-3-yllmethanone trifluoroacetate

Fac

[4-(2,5-Dimethylphenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(pyridine-3-
sulfonyl)pyrrolidin-3-yljmethanone trifluoroacetate is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-{methoxymethyl)-N-(trimethylsilyimethy)benzylamine,  1-(2,5-dimethyl-
phenyl)piperazine and pyridine-3-sulfonyl chloride.
C28H32N4038.2C2HF302 (732.70), LCMS(ES): 505.1 (M+H™).



136 a o-F ,OH O~-NNFF!0 o=s=00 rac
[1-(Benzo[1,2,5]oxadiazole-4-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yi]-[4
- (2,5-dimethoxyphenyl)piperazin-1-yllmethanone trifluoroacetate is
obtained 5 in analogy to example 1 from the commercially available
reagents methyl (E)-cinnamate, N-(metB8
oxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-
1- @(grﬂ W5 tppxyphenyl)piperazine and benzo[1,2,5]oxadiazole-4-sulfonyl
29H31 N506 .C2HF302 (691,69), LCMS(ESI): 578.0 (M+H").
134%@%“%&0 &n‘op eny piperazin-1-ylI-{3,4-~rans-4-phenyl-1-(pyridine-3-

[45@feryinpetholigiphenypateeazinal tyfluid; dcatstd-phenyl-1-(thiophene-

5 2- sulfonyl)pyrrolidin-3-yllmethanone trifluoroacetate 0 O-OH O F

10

15

rac

[4-(2,5-Dichlorophenyl)piperazin-1-y{]-[3,4-trans-4-phenyl-1-(pyridine-3-
sulfonyl)pyrrofidin-3-yljmethanone trifluoroacetate is obtained in anaiogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-(methoxymethyl)-N-{trimethylsilylmethyl)benzylamine, 1-(2,5-dichloro-
phenyl)piperazine and pyridine-3-sulfonyl chloride.
C26H26C12N4038.2C2HF302 (773.54), LCMS(ESI): 545.0 (M+H™).

Example 74
[4-(2,5-Dichlorophenyl)piperazin-1-yl]-{3,4-trans-4-phenyl-1-(toluene-3-
sulfonyl)pyrrolidin-3-yljmethanone trifluoroacetate



10

I~~~-NNF 0=5=0s 15rae 137 [4-(2, 5-Dimethoxyphenyl
)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(thiophene-2-
sulfonyl)pyrrolidin-3-ylJmethanone trifluoroacetate is obtained in analogy
to example 1 from the commercially available reagents methyl
(E)-cinnamate, 5 N-(methoxymethyl)-N-%ﬁimethylsiIylmethyl)benzylamine,
1-(2,5- dimethoxyphenyl)piperazine and thiophene-2-sulfonyl chloride.
C27H31N305S2.C2HF302 (655.72), LCMS(E%!?: 542.0 (M+8"). Example

85 10
O [3 t‘!ull-v nS'4‘phg - t '2'
te 0 OH CNEN FF
F

[[4-(2,5 rophe%l)pipgfrﬁﬂﬁ\l-yi]-
Cl

sulfonylpyrglidin-3- hanonent

Cl NI O=S={g).ra¢  \___/

[4-2,5-Dichlorophenyl)piperazin-1-ylj-[3,4-trans-4-phenyl-1-(toluene-3-
suffonyl)pyrrolidin-3-yllmethanone trifluoroacetate is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-(methoxymethyl)-N-(trimethylsilylmethybenzylamine, 1-(2,5-
dichlorophenyl)piperazine and 3-methylbenzenesulfonyl chioride.
C28H29C12N303S.C2HF302 (672.56), LCMS(ESI): 558.2 (M+H™).

Example 75
[4-(2,5-Dichlorophenyl)piperazin-1-yi]-[1-(4-methoxybenzenesulfonyl)-3,4-
trans-4-phenylpyrrolidin-3-yljmethanone trifluoroacetate



10

15
[[4-(2,5-Dimethoxyphenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(thiophene-
2-sulfonyl)pyrrolidin-3-yllmethanone trifluoroacetate is obtained in analogy
to example 1 from the commercially available reagents methyl (E)-
cinnamate, N-(methoxymethyl)-N-(trim1e?tﬂyl silylmethyl) benzylamine,
1-(2,5- dichlorophenyl)piperazine and 2-methylbenzenesulfonyl chloride.

example 1 from thgrCommercially available reagents methyl
(E)-cinnamate, l\_l:_(fnﬂhoxymethyl)-N-(trimethylsiIylmethyl)benzylamine,
1-(2,6-dimethoXy=

87 [3,4-trans-4-F
)- pyrrolidin-3-yl
trifluoroacetate

rac

[4-(2,5-Dichlorophenyl)piperazin-1-yl}-[1-(4-methoxybenzenesulfonyl)-3 4-
trans-4-phenylpyrrolidin-3-yllmethanone trifluoroacetate is obtained

in

analogy to example 1 from the commercially available reagents methyl (E)-
cinnamate, N-(methoxymethyl)-N-(trimethyisilyimethyl)benzylamine, 1-(2,5-

dichlorophenyl)piperazine and 4-methoxybenzenesulfonyl chloride.
C28H29C12N304S5.C2HF302 (688.56), LCMS(ESI): 574.2 (M+H™).

Example 76
[4-(2,5-Dimethoxyphenyl)piperazin-1-yl}-[3,4-trans-4-phenyl-1-(2,2,2-
triftuoroethanesulfonylpyrrolidin-3-ylimethanone triflucroacetate



10

139 Of\OOH FF OSO\O Nrac [3,4-trans-4-Benzo[1,
3]dioxol-5-yl-1-(3,5-dim ethyl isoxazole-4-sulfonyl)-
pyrrolidin-3-yl]-[4-(2,5-dimethylphenyl)piperazin-1-ylmethanone 5
trifluoroacetate is obtained in analogy to example 1 from the commercially
available reagents benzo[1,3]dioxole- é@arbaldehyde methyl
(triphenylphosphoranylidene)acetate, N-(methoxymethyl)-N-
(trimethylsilylmethyl)benzylamine, 1-(2,5-dimethylphenyl)piperazine and
3,5-dimethylisoxazole-4-sulfonyl chloride. 10 C29H32N406S.C2HF302
(680.71), LCMS(ESI)¢p67.3 (M+H'). Example 88

[3,4-trans- 4 Benzo[1,3jdioxol¢5-yl-T (3 metpioxybanzenesulfonyl)pyrrolidin
- 3- > -dlmethy )plpera . l{metha one trifluoroacetate 15

F
. OH

Fac

[4-(2,5-Dimethoxyphenyl)piperazin-1-yl}-[3,4-trans-4-phenyl-1-(2,2,2-
trifluoroethanesulfonyl)pyrrolidin-3-yljmethanone trifluoroacetate is obtained
in analogy to example 1 from the commercially available reagents methyl
(E)-cinnamate, N-{methoxymethyl)-N-(trimethylsilyimethyl)benzylamine, 1-
(2,5-dimethoxyphenyl)piperazine and 2,2, 2-trifluoroethanesulfony! chloride.
C25H30F3N3058.C2HF302 (655.62), LCMS(ESI): 542.3 (M+H").

Example 77
{4-(2,5-Dimethoxyphenyl)piperazin-1-yl}-{3 4-trans-4-phenyl-1-{pyridine-3-
sulfonyl)pyrrolidin-3-ylimethanone trifluoroacetate



10

| i0S-0FOH pF rac 140
[3,4-trans-4-Benzol[1,3]dioxol-5-yl-1-(3-methoxybenzenesulfonyl)pyrrolidin
- 3-yl]-[4-(2,5-dimethylphenyl)piperazin-1-yllmethanone trifluoroacetate is
obtained in analogy to example 1 from the commercially available
reagents benzo[l,3]dioxole-5- carbaid@@/de
methyl(triphenylphosphoranylidene) 5 acetate,
N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2, 5- O
dimethylphenyl)piperazine and 3- methoxybezenesulfonylpc% C31
H35N306S.C2HF302 (691.73), LCMS(ESI): 578.4 (M+H+) mplei89

1000 ON~-FOH N N S/‘G\kl 0

[3,4-tran I-5-yl4+4-(p -suIfonyl)pyrroﬁdin-3-y|]-[4-
(2,5-dim enyl)plperazﬁn -yllmet e trifluoroacetate is obtained
in 15 analogyttre e 1 from the cormmercially available reagents

\—-~N JAN

|
Omifmo
S
Nao
rac

[4-(2,5-Dimethoxyphenyl)piperazin-1-yl}-[3,4-trans-4-phenyl-1-(pyridine-3-
sulfonyl)pyrrolidin-3-ylimethanone trifluoroacetate is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-
dimethoxyphenyl)piperazine and pyridine-3-sulfonyl chloride.
C28H32N4058.2C2HF302 (764.70), LCMS(ESI): 537.3 (M+H™).

Exampie 78
[4-(2,5-Dimethoxyphenyl)piperazin-1-yi}-[3,4-trans-4-phenyl-1-(propane-2-
sulfonylpyrrolidin-3-yljmethanone trifluoroacetate

g;

T1

rac



benzo[1,3]dioxole-5-carbaidehyde, methyl (triphenylphosphoranylidene)-
acetate, N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-
dimethylphenyl)piperazine and pyridine-3-sulfonyl chloride.
C29H32N405S.C2HF302 (662.69), LCMS(ESI) 549.3 (M+H+). 20
Example 90 [[ 1-(3,
5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-methyipyrrolidin-3-yl]-[4-

(2{5 @@W@W@Bﬁ@?lﬁ&ﬂ%”@'ﬁ“& trifhorpaceiale 44 MRAN .

mil"

[[flcg%‘{i RIS &f&f@%@ﬂﬂﬂwwmﬁ@@ﬁ&wmmﬁw S8y to
(2exatinpéeny/ihenipipemirierdiaiijratbitatvae tdysisavetting iEolutainachate,
5 ln@@ﬂétﬁ@)@ﬁa@lﬁgﬂmﬁ %m QI gRRBSIR-Guaiable reagents 4.5 5.
acetaldehyde, me tri hen sphoran lidené) ce[tate N-
e yphen piper DReva opropy}éui?onyfach oride.

C26H35N3058.C2HF302 (615,6?’) LCMS(ESI): 502.3 (M+H").

Example 79
10 [4-(2,5-Dimethoxyphenyl)piperazin-1-yl}-[1-(4-methoxybenzenesulfonyl)-
3.4-trans-4-phenylpyrrolidin-3-yijmethanone trifluoroacetate

rac

15 [4-(2,5-Dimethoxyphenylipiperazin-1-yl}-[1-(4-methoxybenzenesulfonyi)-
3,4-trans-4-phenylpyrrolidin-3-yljmethanone trifluoroacetate is obtained in
analogy to example 1 from the commercially available reagents methyl (E)-
cinnamate, N-{methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-
dimethoxyphenyl)piperazine and 4-methoxybenzenesulfonyl chloride.

20 C30H35N3065.C2HF302 (679.72), LCMS(ESI): 566.0 (M+H™).

Example 80

[4-2,5-Dimethoxyphenyl)piperazin-1-yl}-[3,4-trans-4-phenyl-1-(toluene-3-
25  sulfonyl)pyrrolidin-3-yljmethanone trifluoroacetate



10

15

(methoxym ethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-
dimethylphenyl)piperazine and 3,5-dim ethylisoxazole-4-sulfonyl chloride.
C23H32N404S.C2HF302 (574.62), LCMS(ESI): 461.2 (M+H"). 10
Example 91 [3,4-trans-4-(2,
5-Dimethylphenyl)piperazin-1-y|]-[1-(31%%thoxybenzene-
sulfonyl)-4-methylpyrrolidin-3-yllmethanone trifluoroacetate 142 N ON O F
F,x XI 'OH F N O-S-0 O rae [3,4-trans-4-(2,5-Dim ethyl
phenyl)piperazin-1-yl]-[1-(3-methoxybenze ne-
suIfonyI)-4-methyIpyrroIidin-3-yl]methanonec)tm[_uoroacetape IS0
5 analogy to example 1 from the commerciglly available r hts "OH

acetaldehyde, methﬁ (triphenytphosp lidene)acetate,
(methgxynye hyI)—N-(&im&Nhylsily etl ylamine, 1-(2,5-dimethyl-
pheny zine and 3-methoxyben2s Ifonyl chloride.
O
N ~

rac

[4-2,5-Dimethoxyphenyl)piperazin-1-yl}-[3,4-trans-4-phenyl-1-(toluene-3-
sulfonyl)pyrrolidin-3-yljmethanone triflucroacetate is obtained in analogy to
example 1 from the commercially available reagents methy! (E)-cinnamate,
N-{methoxymethy!l)-N-(trimethylsilylmethybenzylamine, 1-(2,5-
dimethoxyphenyl)piperazine and 3-methylbenzenesulfony! chioride.
C30H35N3058.C2HF302 (663.72), LCMS(ES!): 550.0 (M+H").

Example 81
[1-(3,5-Dimethoxyisoxazole-4-sulfonyl)-3 4-trans-4-phenylpyrrolidin-3-yl]-{4-
(2,5-dimethylphenyl)piperazin-1-yljmethanone trifluoroacetate

O_.............
e
- — =
SN TN\ g 0
o ;%OH
F

O==5z==0)

7
7
O—N

Tac
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20

25

C25H33N304S.C2HF302 (585.65), LCMS(ESI): 472.2 (M+H+). 10
Example 92 [3,4-trans-4-(2,5-Dimethyl phenyl)piperazin-1-yl]-[4-methyl-
1-(pyridine-3- sulfonyl)pyrrolidin-3-yljmethanone trifluoroacetate 143 O 0
FOH hNNFF N S=00 rac [3,4-trans-4-(2, 5-Dimethylphenyl)piperazi
n-1-yl]-[4-methyl- 1-(pyridine-3 sulfonyprrolidin-3-yllmethanone
trifluoroacetate is obtained in analogy to 5 example 1 from the

ey proion
o TR RS R fps WairEa S REr AeRiate. 5 ablaiged i
PATHRIROB SUFsEYIRIdrite rCPeHRONTOBS AFRSED (B B6k®nts methyl (E)-
L@Mﬁéﬁ@ﬂa‘,M%{ﬁébﬁ_ﬂ)k&ﬁhe%%ﬂﬁ&ﬁy@i%ﬁﬁ(@enzylamine, 1-(2,5-
e%éﬂ&p@@&{@hﬁﬂa{ﬂﬁ%ﬁﬁg%ﬁfﬁ'%98 %QBM%E%B?&%&YJS&‘}éuwony; chloride.
C28H34N406S,C2HF302 (668.69), LOMS(ESI): 555.0 (M+H™).

Example 82
[4-(2,5-Dimethoxyphenyl)piperazin-1-yl}-[ 1-(3-methoxybenzenesulfonyl)-
3,4-trans-4-phenylpyrrolidin-3-yljmethanone trifluorcacetate

rac

[4-(2,5-Dimethoxyphenyl)piperazin-1-yl}-[ 1-(3-methoxybenzenesulfonyl)-
3.4-trans-4-phenylpyrrolidin-3-yiimethanone trifluoroacetate is obtained in
analogy to example 1 from the commercially available reagents methyl (E)-
cinnamate, N-(methoxymethyl}-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-
dimethoxyphenyl)piperazine and 3-methoxybenzenesulfonyl chloride.
C30H35N306S.C2HF302 (679.72), LCMS(ESI): 566.0 (M+H™).

Example 83
[1-(Benzo[1,2,5]oxadiazole-4-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-
1-(2,5-dimethoxyphenyl)piperazin-1-yljmethanone trifluoroacetate
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15

(2,5-dimethylphenyl)piperazin-1-yllmethanone trifluoroacetate O r / N\_JN
F NFOH IF oSao N-o0 15 [3,4-trans-4-Benzyl-1-(3, 5-d imethyl
isoxazole-4-sulfonyl )pyrrolidin-3-yl]-[4-
(2,5-dimethylphenyl)piperazin-1-yllmethanone trifluoroacetate is obtained
in analogy to example 1 from the comhd#ércially available reagents 20
phenylacetaldehyde, methyl (triphenylphosphoranylidene)acet%te, N 144
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5- 7
dimethylphenyl)piperazine and 3,5-dimethyisoxazole-4-8ulfonyl.chloride.
C29H36N404S.C2H5302 (650.72), LCMS(ESI): 537.3 ( Y. 5 B&mple

94 [3,4-trans-4-Benzyl-1-(3-methoxypérizenesulfonyl)pyrrofidin-3-yl]-[4-(2,
5- dimny|)pi;%raﬁin-1-y; methanong trifluoroacetate N- 0 OH F F
| o
rf AN
Q=5==0
N
;D
=N
rac

(1-(Benzo[1 ,2,5]oxadiazole-4-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-y{]-[4-
(2,5-dimethoxyphenyl)piperazin-1-yllmethanone trifluoroacetate is obtained
in analogy to example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethyl)}-N-(trimethylsilylmethy)benzylamine, 1-
1-(2,5-dimethoxyphenyl)piperazine and benzo[1,2,5Joxadiazole-4-sulfony!

chloride.
C29H31N506S.C2HF302 (691.69), LCMS(ESI): 578.C (M+H™).

Example 84

[4-(2,5-Dimethoxyphenyl)piperazin-1-y{]-[3,4-trans-4-phenyl-1-(thiophene-2-

sulfonylpyrrolidin-3-yllmethanone trifluoroacetate

rac



10

15

20

25

gO1lv O ,0Orac 10
[3,4-trans-4-Benzyl-1-(3-methoxybenzenesulfonyl)pyrrolidin-3-yl]-[4-(2,5-
dimethylphenyl)piperazin-1-yllmethanone trifluoroacetate is obtained in
analogy to example 1 from the commercially available reagents
phenylacetaldehyde, methyl (tr|phenylE)%sphoranylldene)acetate N 15
(methoxymethyl)-N- (trlmethyIS|IyImethyI)benzyIamlne 1-(2,5-dim ethyl-

Z@W@E"W @FMQF?W g cﬁoﬂéﬁh%hlp ﬂgn 1 E&hnophene -2-
304S % 1 75), ): 548.3 5
oSy O['i gagr@yﬂlgtgyy thanone ’m oroacetate 18 obtamed in anaiogy fo

isexaroped!sinioniearnmesciaibo puatvbla ralatinrgsythethy! (E)-cinnamate,

[4M2(r5r@bmw mmﬁmwwwm&mw@@zmﬁw&acewe 145 o1Q2 5-
d:mekhoxyﬁheny'l 1perazsne and thiophene-2-sulfonyl chloride.
C27H31N30552.C2HF302 (655.72), LCMS(ESI): 542.0 (M+H™).

Exampie 85
[[4-(2,5-Dichlorophenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(foluene-2-
sulfonyl)pyrrolidin-3-yilmethanone triflucroacetate

rac

[[4-(2,5-Dimethoxyphenylipiperazin-1-yij-[3 4-trans-4-phenyl-1-(thiophene-
2-sulfonyl)pyrrolidin-3-ylimethanone triflucroacetate is obtained in analogy
to example 1 from the commercially available reagents methyl (E)-
cinnamate, N-{methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-
dichlorophenyl)piperazine and 2-methyibenzenesulfony! chloride.
28H29C12N3038.C2HF302 (872.56), LCMS(ESI): 558.1 (M+H™).

Example 86
[4-(2,8-Dimethoxyphenyl)piperazin-1-yi]-[1-(3-methoxybenzenesulfonyl)-
3,4-trans-4-phenylpyrrolidin-3-yljmethanone



10

rae [1
-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-isopropylpyrrolidin-3-yl]-
[4-(2,5-dimethylphenyl)piperazin-1 -yllmethanone trifluoroacetate is 5
obtained in analogy to example 1 from the commercially available
reagents 2-methyiprop ionaldehyda, r%%?nyl
(triphenylphosphoranylidene)acetate, N-

C25H36N404S.C2HFS0 02.78) MS(?@I)—-@Q 3 (Iy
Example 96

[4-(2,5- Dlmethylphenyl)plper -1 -yI] [3, Aﬁ‘l;rans-zqsopr o)
- benzenesulfonyl)pyrrolidin -yI]_m thanon roaceta
off o F'F 0==S-O rae [4-(2,
5-Dimethylphenyl)piperazin-1- y[\i [3,4-trans-4-isopropyl-1-(3-methoxy-
benzenesuIfonyl)pyrrol|d|n£33yttmmtﬁhnone trifluoroacetate is obtained in 5
analogy to example 1 from the ¢ommercially available reagents

acetaldehyde, methyl (triphe |osphoranylidene)acetate, N-

rac

[4-(2,6-Dimethoxyphenyl)piperazin-1-yi]-[1-{3-methoxybenzenesuifonyl)-
3,4-trans-4-phenylpyrrolidin-3-yljmethanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,6-dimethoxy-
phenylipiperazine and 3-methoxybenzenesuifonyl chloride.

C30H35N3048 (533.70), LCMS(ESI): 534.4 (M+H™).

Example 87
[3,4-trans-4-Benzo{1,3]dioxol-5-yl-1-(3,5-dimethylisoxazole-4-sulfonyl)-
pyrrolidin-3-yl]-[4-(2,5-dimethyiphenyl)piperazin-1-ylJmethanone
trifluoroacetate



10

15

(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-dim ethyl-
phenyl)piperazine and 3-methoxybenzenesulfonyl chloride.
C27H37N304S.C2HF302 (613.70), LCMS(ESI): 500.3 (M+H+) 10
Example 97 [ 1 -(3,5-Dim ethyl
isoxazole-4-suIfonyl)-3,4-trans-4-(tetra"r%f?jrofura n-3-yl )-

pyrrolidin-/3g4| [4-(2,5-dimethylphenyl)piperazin-1-yljmethanone
trifluoroacetate 15147 00 ONO OFOH FN I O g! a rac[1
-(3,5-Dim isoxazole-4-sulfonyl)-3,4-trans-4-(tetrahydrofuran-3-yl )-

ol
&~ () 0
SN | - %
- OH
F

rac

[3,4-trans-4-Benzo[1,3]dioxol-5-yI-1-(3,5-dimethylisoxazole-4-sulfonyl)-
pyrrolidin-3-yl]-[4-(2,5-dimethylphenyl)piperazin-1-y[jmethanone
trifluoroacetate is obtained in analogy to example 1 from the commercially
available reagents benzo[1,3]dioxole-5-carbaldehyde, methyl
(triphenylphosphoranylidene Jacetate, N-{methoxymethyl)-N-
(trimethylsilylmethyl)benzylamine, 1-(2,5-dimethyiphenyl)piperazine and
3,5-dimethylisoxazole-4-sulfonyl chioride.

C29H34N4065.C2HF302 (680.71), LCMS(ESI): 567.3 (M+H").

Example 88
[3,4-trans-4-Benzo[1,3]dioxol-5-yi-1-(3-methoxybenzenesulfonyt)pyrrolidin-
3-yl}-[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone trifluoroacetate




10

19

20

pyrrolidin-3-yl]-[4-(2,5-dimethylphenyl )piperazin-1-yljmethanone 5
trifluoroacetate is obtained in analogy to example 1 from the commercially
available reagents furan-2-carbaldehyde, methyl
(triphenylphosphoranylidene)acetate, N-(methoxymethyl)-N-
(trimethylsilylmethyl)benzylamine, 1-(5, “dim ethyl phenyl)piperazine and

3 B dittigtistisBrazolE-Blsiitforyb aid Fidem o2 ¢ bIaGN4ARSS D AKR30 O lidin-
( 639469 @@@@Mi ﬁ@@(}}ﬂ‘b@@z;rﬂ%ﬂ]m%@%%@ny'tﬁmﬂgﬁcetate is

5 D m eth SOX oIe 4 s Ifo -trans-4-0-to
pyrr oA -yI 'E(Z? %&b@%ﬁﬂ%@ﬁﬁéﬁ%ﬁaﬁ@% reagents
tnﬂ@ﬁ?@ﬂ:@tﬁ@&ds %@Ibﬁtﬁ@lnghs ~rpethyiiNpheaylfhgsphoranylidene)-
Séhmatbw'SQ%Z@iﬁtﬂqméfmy}'})hﬁ{‘ﬂﬂ?ﬁ?en%&ﬂ;ﬁﬂ'&ﬁyﬁ@éﬁbfv%m'h@ d(z 5-

2@(%?&9 M%Epﬁg}%%{ﬁé rﬂq)ﬂ]m%mg%?‘[é% trlfluoro a’te ?or:?tame

he comm avallable rea
e Baktieny @%@km@h@%ﬁb@éabmm% Cetate, N-
(methoxym ethyl)- N-(trimethylsilylmethyl)benzylamine, 1-(2,5-
dimethyinbegy)piperazine and 3,5-dimethylisoxazole-4-sulfonyl chloride.
C29H36N404S.C2HF302 (650.72), LCMS(ESI): 537.3 (M+H+).

[3,4-trans-4-Benzo[1,3]dioxol-5-yI-1-(pyridine-3-sulfonyl)pyrrolidin-3-yl}-[4-
(2,5-dimethylphenyl)piperazin-1-ylimethanone triflucroacetate is obtained in
analogy to example 1 from the commercially available reagents
benzo[1,3]dioxole-5-carbaldehyde, methyl (triphenylphosphoranylidene)-
acetate, N-(methoxymethyl}-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-
dimethyiphenyljpiperazine and pyridine-3-sulfonyl chioride.
C28H32N40585.C2HF302 (662.69), LCMS(ESI): 549.3 (M+H™).

Example 90
[[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-methylpyrrolidin-3-yl}-[4-
(2,5-dimethylphenyl)piperazin-1-yljmethanone trifluoroacetate



10

10 Example 99
[4-(2,5-Dimethylphenyl)piperazin-1-yl]-[1-(3-methoxybenzenesulfonyl)-3,4-
trans-4-o-tolylpyrrolidin-3-yljmethanone trifluoroacetate N N 10 QJ N
o=s=aFF 110 (r)\'Frac 15149 [4-(2,
5-Dimethylphenyl)piperazin-1-y|]-[1-(3'-Eﬁﬂathoxybenzenesulfonyl)-B,4-
trans-4-o-tolyipyrrolidin-3-yljmethanone trifluoroacetate is obtained in
analogy to example 1 from the commercially available reagents 2-methyl-
benzaldehyde, methyl (tripffenydphosphoranylidene)acetate, N 5
(methoxymethyl)-N-(trime imethyl)benzylamine, 1-(2,5-dim ethyl-
phenyl)piperazine and 3-methakybenzenesulfonyl chloride.
C31H37N304S.C2HF302 (661.Y5)5 LCMS(ESI): 548.3 (M+H'). Example

100 10
[4-(2,5-Dimethylphenyl)pipera@-yl -[1-(pyridine-3-sulfonyl)-3,4-trans-4-
0- :

rac

[[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-frans-4-methylpyrrolidin-3-yi]-[4-

(2,5-dimethylphenyl)piperazin-1-yllmethanone trifluoroacetate is obtained in
analogy fo example 1 from the commercially available reagents

acetaldehyde, methyl {triphenylphosphoranylidene)acetate,

' (methoXymethyl)~N-(trimethyisiiytmethyf)benzytamine, 1-(2,5-

dimethylphenyl)piperazine and 3,5-dimethylisoxazole-4-sulfonyl chloride.
C23H32N404S.C2HF302 (574.62), LCMS(ESI): 461.2 (M+H™).

Example 91
[3.4-trans-4-(2,5-Dimethylphenyl)piperazin-1-yil-{1-(3-methoxybenzene-
sulfonyl)-4-methylpyrrolidin-3-ylimethanone trifluoroacetate



10

tolylpyrrolidin-3-yljmethanone trifluoroacetate ~ N 10 Na C?=5=0F 11

6 Frac 15
[4-(2,5-Dimethylphenyl)piperazin-1-yl]-[1-(pyridine-3-sulfonyl)-3,4-trans-4-
o- tolyipyrrolidin-3-yljmethanone triflug ir cetate is obtained in analogy to
example 1 from the commercially availalfle reagents 2-methyl-

benzaldehyde, methyl (trlphenylphosphor ylidene)acetate, N-

(methoxymethyl)-N-(trimethylsilylmetr
phenyl)piperazine and pyridine-3-s
C29H34N403S.C2HF302 (632.71),
101 [1-(3,5-Dim ethyl

isoxazole-4-sulfonyl)-3,4-trans-4-m-tolyipyrrolidin-3-yl]-[4- 25
(2,5-dimethylphenyl)piperazin-l-yl]meth%one |fluoroacetate 150 N 00
NIF OS=C)FOH ~11 \:

\ 0 >[)J\

O-m-s_mo

rac

[3,4-trans-4-(2,5-Dimethylphenyl)piperazin-1-yi]-[1-(3-methoxybenzene-
sulfonyl}-4-methylpyrroiidin-3-yl[jmethanone trifluoroacetate is obtained in
analogy to example 1 from the commercially available reagents
acetaldehyde, methyl (triphenylphosphoranylidene)acetate, N-
(methoxymethyl)-N-~(trimethylsilyimethylibenzylamine, 1-(2,5-dimethyl-
phenyl)piperazine and 3-methoxybenzenesulfonyl chloride.
C25H33N3048.C2HF302 (585.65), LCMS(ESI): 472.2 (M+H"),

Example 92
[3,4-trans-4-(2,5-Dimethylphenyl)piperazin-1-yl}-[4-methyl-1-(pyridine-3-
sulfonyl)pyrrolidin-3-yljmethanone trifluorcacetate
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15

20

N- O F rac [ 1 -(3,5-Dim ethyl
isoxazole-4-sulfonyl)-3,4-trans-4-m-tolylpyrrolidin-3-yl]-[4-
(2,5-dimethylphenyl)piperazin-1-yllmethanone trifluoroacetate is obtained
in 5 analogy to example 1 from the commercially available reagents
3-methyl benzaldehyde, methyl (triphe hosphoranylidene)acetate, N-
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-
dimethylphenyl)piperazine and 3,5-dim ethylisoxazole-4-sulfony] chloride.
C29H36N404S.C2HF30&(650.72), LCMS(ESI): 537.3 (M+H+).0
Example 102 [4-(2,5-DinT\ethyl . OH
phenyl)piperazin-kyl]-[1-(3-méthoxybenze onyl)-3,4- ¢
trans-4-m-tolylpyrrolei "-yl]me\han.@’ne triffiorggcetate NJ 1 0 o=s=0 Fr
aF 15rac 151 [4- {methylphenyl)pipérazin-1 -yl]-[l
-(3-methoxybenzen nyl)-3,4- trans-4-m-tolylpyrro
lidin-3-yllmethanone trifluoroacetate is obtained in analogy to example 1

from the cofimeryallySFaitable reagents 3-methyl 5 benzaldehyde,
methyl (triplenyip oSp}épranyIidene)acetate, N- (methoxym
ethyl)-N-(trim ilylmethyl)benzylamine, 1-(2,5-dimethyl-

rag

[3,4-trans-4-~(2,5-Dimethyiphenyl)piperazin-1-yl}-[4-methyl-1-(pyridine-3-

sulfonyl)pyrrolidin-3-yljmethanone trifluoroacetate is obtained in analogy to
example 1 from the commercially available reagents acetaldehyde, methyl
(triphenylphosphoranylidene)acetate, N-(methoxymethy!)-N-
(trimethylsilylmethyl)benzytamine, 1-(2,5-dimethylpheny!)piperazine and

pyridine-3-sulfonyl chloride.
C23H30N4038.C2HF302 (556.60), LCMS(ESI): 443.2 (M+H").

Example 93
[3,4-trans-4-Benzyi-1-(3,5-dimethylisoxazole-4-sulfonyl)pyrrolidin-3-y!j-[4-
(2,5-dimethylphenyl)piperazin-1-y{jmethanone triffucroacetate

[3,4-trans-4-Benzyl-1-(3,5-dimethylisoxazole-4-sulfonyl)pyrrolidin-3-yi]-[4-
(2,5-dimethylphenyl)piperazin-1-yljmethanone trifluoroacetate is obtained in
analogy to example 1 from the commercially available reagents
phenylacetaldehyde, methyl (triphenylphosphoranylidene)acetate,



phenyl)piperaz_ine and 3-methoxybenzenesulfonyl chloride. C31

H37N304S.C2HF302 (661.75), LCMS(ESI): 548.3 (M+H+). 10 Example

103 [1-(3,5-Dimethylisoxazole-4-su Ifonyl)-3,4-trans-4-(3, 5-dim ethyl

- isoxazol-4-
yI)pyrrolidin-3-yl)-[4-(2,5-dimethylphen@/‘f)dpiperazin-l-yl]methanone

tritm@tbawtamr@i)N&ﬂim@tmis;immakq/m@hmaﬁwihlerac 15 1-(2,5-

[LdizvatRpaErY ipmsaraifd s angidbiraNs ki3 eI 6HO i chioride.

SRRONAO40 COHEADR (20 1oL L CMSIESIY 537 3 et

trifluoroacetate is obtained in analogy to example 1 from the commercially
2Eavaiphicogeagents 3,5-dimethylisoxazole-4-carbaldehyde, methyl

th th
‘”F’;';%tﬂgl*’%"%met 55” el 8*?%%%’3"6% R s
38 élﬁ RokipRtaZi 8o frofimemTaige e uf P@Qﬁ%@@@czwsoz
(655 70), LCMS(ESI): 542.3 (M+K)).

mg N

rac

[3,4-trans-4-Benzyl-1-(3-methoxybenzenesulfonyl)pyrrolidin-3-yi]-[4-(2,5-
dimethylphenyl)piperazin-1-yljmethanone trifluoroacetate is obtained in
analogy to example 1 from the commercially available reagents
phenylacetaidehyde, methyl (triphenylphosphoranylidene)acetate, N-
(methoxymethyl)-N-{trimethylsilyimethyl)benzylamine, 1-(2,5-dimethyl-
phenyljpiperazine and 3-methoxybenzenesulfonyl chioride.
C31H37N304S.C2HF302 (661.75), LCMS(ESI): 548.3 (M+H™).

Example 95
[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-isopropylpyrrolidin-3-yi]-
[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone triflucroacetate



10

25 Example 104 [3,4-trans-4-(3,
5-Dimethylisoxazol-4-yl)-1-(3-methoxybenzenesulfonyl)-
pyrrolidin-3-yl]-[4-(2,5-dimethylphenyl)piperazin-1-yl)methanone
trifluoroacetate 152 zoNF S--OFOH s-OF 'Orac
[3,4-trans-4-(3,5-Dim ethyl isoxazol-4-%)5 1 -(3-methoxybenzenesulfonyl)-
5 pyrrolidin-3-yi]-[4-(2,5-dimethylphényl)piperazin-1-yljmethanone
trifluoroacetate is obtained in gnalggy to example 1 from the commercially
available reagents 3,5-dim ethyl isdxazole-4-carbaldahyde, methyl
(triphenylphosphoranylidene) e, N-(methoxymethyl)-N-
(trimethylsilylmethyl)benzylaghine \1-(2,5-dimethylphenyl)piperazine and 3-
10 methoxybenzenesulfonyl chlori 29H36N405S.C2HF302.C2HF302
(666.72), LCMS(ESI): 553.3 (M+§:: %Sample 105 [3,4-trans-4-(3,

5-Dimethylisoxazol-4-yl)-1-(pyridine-3-sulfonyl)pyrrolidin-3- 15

yl]-[4-(2,5-dimethylphenyl)piperazin-Lpyljmethanone trifluokggacetate O N\

OH

rFac

[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-isopropylpyrrofidin-3-yl]-
[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone triflucroacetate is
obtained in analogy to example 1 from the commercially available reagents
2-methylpropionaldehyde, methyl (triphenylphosphoranylidene)acetate, N-
(methoxymethyl)}-N-(trimethylsilyimethyhbenzylamine, 1-(2,5-
dimethyiphenyl)piperazine and 3,5-dimethylisoxazole-4-sulfony! chloride.
C25H36N4048.C2HF302 (602.78), LCMS(ESI): 489.3 (M+H™).

Example 96
[4-(2,5-Dimethyiphenyl)piperazin-1-yl]-[3 4-trans-4-isopropyl-1-(3-methoxy-
benzenesulfonyt)pyrrolidin-3-yljmethanone trifluoroacetate
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15

O NF SAOOH 11 F NOfF rac 153
[3,4-trans-4-(3,5-Dimethylisoxazol-4-yl)-1-(pyridine-3-sulfonyl)pyrrolidin-3-
yl]-[4-(2,5-dimethylphenyl)piperazin-1-yllmethanone trifluoroacetate is
obtained in analogy to example 1 from the commercially available
reagents 5 3,5-dimethylisoxazole-4-catBéldehyde, methyl
(triphenylphosphoranylidene)acetate, N-gmethoxymethyl)-N-
(trimethylsilylmethyl)benzylamine, 1-(2 5-dimethylphenyl)piperazine and
pyridine-3-sulfonyl chloride. C27} 504S.C2HF302 (637.68),
LCMS(ESI): 524.2 (M+H+). 10 2 106 [ 1 -(3,5-Dim ethyl
isoxazole-4-sulfonyl)-3,4-tra ns-4Z6
dimethylphenyl)pyrrolidin-3-yl]-[4 -(2,5-methylphenyl)piperazin-l-yl]metha

none trifluoroacetate 15 O O
N Q
Y=o F%
OH
\ F
?/

o e

rac

[4-(2,5-Dimethylphenyl)piperazin-1-yi]-{3 4-trans-4-isopropyl-1-(3-methoxy-
benzenesulfonyl)pyrrolidin-3-ylimethanone trifluoroacetate is obtained in
analogy to example 1 from the commercially available reagents

acetaldehyde, methyl (triphenylphosphoranylidene)acetate,

(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-dimethyl-

phenyl)piperazine and 3-methoxybenzenesuifonyl chioride.
C27H37N30C48.C2HF302 (613.70), LCMS(ESH: 500.3 (M+H™).

Example 97
[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-(tetrahydrofuran-3-yt)-
pyrrolidin-3-yl}-[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone
trifflucroacetate



10

15

NIF 0OS-OFOH N-OFrac [1
-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-(2, 6-
dimethylphenyl)pyrrolidin-3-yi]-[4-(2,5-dimethylphenyl)piperazin-I 20
yllmethanone trifluoroacetate is obtained in analogy to example 1 from the
commercially available reagents 2,3-d1r%éthylbenzaldehyde, methyl
(triphenylphosphoranylidene)acetate ,/N-(methoxymethyl)-N-
(trimethylsiIyImethyI)benzyIam2,5-dimethylphenyl)piperazine and

3,5-dimethylisoxazole-4-sulfoR ide. 25 C30H38N404S.C2HF302

(664.75), LCMS(ESI): 551.3 ( . Example 107 154 [1-(3,5-Dim ethyl

isoxazole-4-sulfonyl)-3,4-trang-4-(4-methyl-3,4-dihydro-2H-

benzo[l,4]oxazin-7-yl)pyrrolidin-3-3<}ift—1§,5-dimethylphenyl)piperazin-l-
IF O

yllmethanone trifluoroacetate U N -OFOH INOF
N O

\QO F
>()J\OH
F
F.'
N
Oz=g. SN
roN\ 4
O

rac

[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-(tetrahydrofuran-3-yl)-
pyrrolidin-3-y[}-[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone

trifluoroacetate is obtained in analogy to example 1 from the commercially
available reagents furan-2-carbaldehyde, methyl
(triphenylphosphoranylidene)acetate, N-{methoxymethyl)-N-
(trimethylsilylmethyl)benzylamine, 1-(2,5-dimethylphenylpiperazine and

3,5-dimethylisoxazole-4-sulfonyl chiloride.
C26H36N4058.C2HF302 (630.69), LCMS(ESI): 517.3 (M+H™).

Example 98

sulfonyl chloride [1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-o-tolyl-

pyrrolidin-3-yi}-{4-(2,5-dimethylphenyl)piperazin-1-yljmethanone
triflucroacetate



10

15

5 rac [1-(3,5-Dim ethyl isoxazole-4-s
ulfonyl)-3,4-trans-4-(4-methyl-3,4-dihydro-2H- _
benzo[1,4]oxazin-7-yl)pyrrolidin-3-yl]-[4-(2,5-dimethylphenyl)piperazin-1-
yllmethanone trifluoroacetate is obtained in analogy to example 1 from the
10 commercially available reagents 4-tfiéthyl-3,4-dihydro-2H-
benzo[1,4]oxazine-f=carbaldehyde, methyl (triphenylphosphoranylidene)-
thyl) %-(tnmethyl&Iylmethyl)b nzylamine, 1-(2,5-

5- hyliso -4-sulfonyl chloride.
LCMR(ES

(M+H"). 15
Example 108 [ 4 trang=4 enzo[ 1\ 3]d joxol-4vyl-143, 5-d

hylphenyl)piperazin-1-yl] 6[hanone
trifluoroacetate 20 155G NF O S-0 SOH N-p yE: rac
[3,4-trans-4-Benzo[ £3fdi6x&-4-yl-1-(3,5-dim

rac

[1-(3,5-Dimethylisoxazole-4-sulfonyt)-3,4-trans-4-o-tolylpyrrolidin-3-yl]-[4-
(2,5-dimethylphenyl)piperazin-1-ylimethanone trifluoroacetate is obtained in
analogy to example 1 from the commercially available reagents 2-methyl-
benzaldehyde, methyl (triphenylphosphoranylidene)acetate, N-
{methoxymethyl)-N-(trimethylsilyimethyl}benzylamine, 1-(2,5-
dimethylphenyl)piperazine and 3,5-dimethylisoxazole-4-sulfonyl chloride.
C29H36N4048.C2HF302 (650.72), LCMS(ESI): 537.3 (M+H™).

Example 99
[4-(2,5-Dimethylphenyl)piperazin-1-yl}-[1-(3-methoxybenzenesulionyi)-3 4-
trans-4-o-tolylpyrrolidin-3-ylimethanone triflucroacetate

rac
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5 trifluoroacetate is obtained in analogy to example 1 from the

commercially available reagents
4-methyl-3,4-dihydro-2H-benzo[1,4]oxazine-7- carbaldehyde, methyl
(triphenylphosphoranylidene)acetate, N- (methoxym
ethyl)-N-(trimethylsilylmethyl)benzylanifti, 1-(2,5-dimethy!-
pMglmmmmwﬁwgmwmngqe-msmw@mmﬂanws,4-
CRIHSANAQSS AR AR A ahEMS GHIROI2 A HY BXRMRS in

109 , _
[RERHIRAANBIR o lFamiR oM ARG NS drasariRy B ety -
tr@gszedehystay|-3,4ndeisto-2 Hisiphes(t phosarior anyligenelais@ig]- 15 N-
meteanenmistiuaroaceipte hSiiiraanidterfimaiaylphenylp 5.dimethyl-
pgrazingl IL—Ll—Zq.S-met(?cg%t])e zen%sulfon I-3ﬁ4- | chiori
tréns-&(@%eﬁyﬂ%ﬂ? |hjdr8%lgl§geﬁrz% ,ﬁ)fgxa{lqup{-f-))f))&gﬁolidjn-3-y|] 5
nfethdidAd it fodtétatedd ddtalifa dlif Mo gy) 16 &Rahiplet rom the
commercially available reagents 4-methyl-3,4-dihydro-2H-
%ﬂwine-?-carbaldehyde, methyl (triphenylphosphoranylidene)-
etate, N-(methoxymethyl)-N-(trimethylsilylmethyl) benzylamine, 1-(2,5-
fﬁféaaqérﬁ%mwa@%%neiaﬁaaéf,@.%nwiékﬂ\;ﬂms@aaaré%:@uoi{ﬂwgn%ﬁrgﬁ@é%-o-
10E88H40NINeSS D2HF30CNEF 1880y cbCMSEESI): 605.2 (M+H+).
Examples of syntheses by method B: Example 110 15 [4-(2,5-Dimethyl
phenyl)piperazi -[1-(3-methoxybenzenesulfonyl)-3,4-

b
a
d

rac

[4-(2,5-Dimethylphenyl)piperazin-1-yl}-[1-(pyridine-3-sulfonyl)-3,4-trans-4-o-
tolylpyrrolidin-3-yljmethanone trifluoroacetate is obtained in analogy to
example 1 from the commercially available reagenis 2-methyl-
benzaidehyde, methyl (triphenylphosphoranylideneacetate, N-
(methoxymethyl)-N-(trimethylsilylmethyhbenzylamine, 1-(2,5-dimethyl-
phenylpiperazine and pyridine-3-sulfonyf chioride.
C29H34N403S8.C2HF302 (632.71), LCMS(ESI): 519.3 (M+H™).

Example 101
[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-m-tolylpyrrofidin-3-yl]-[4-
(2,5-dimethylphenyl)piperazin-1-yljmethanone trifluoroacetate



trans-4-thiophen-3-ylpyrrolidin-3-yljmethanone trifluoroacetate 157 s p s\
p-~ 0,..- 1. McCN, Ci o xa ci~* O ci N N NEt3, DMF 2. Zn, HOAcracb S
\O5\NQ N "gyp UCH i'HF/water i TOTU, DMF O=S=0 0=5=0 rac rac
O011 0_S-prat Example 110 \ 0' Methyl
3,4-trans-4-thiophen-3-ylpyrrolidine-3-?:§90oxylate trifluoroacetate

OH

rac

[1~(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-m-tolylpyrrolidin-3-yl}-[4-
(2,5-dimethylphenyl)piperazin-1-ylmethanone trifluoroacetate is obtained in

5> analogy to example 1 from the commercially available reagents 3-methyl-
benzaldehyde, methyl (triphenylphosphoranylidene)acetate, N-
(methoxymethyl)-N-(trimethylsilylmethylbenzylamine, 1-(2,5-
dimethylphenyl)piperazine and 3,5-dimethylisoxazole-4-sulfonyi chloride.
C29H36N4048.C2HF302 (650.72), LCMS(ESI): 537.3 (M+H").

10

Example 102
[4-(2,5-Dimethylphenyl)piperazin-1-yl}-[1-(3-methoxybenzenesulfonyl)-3 4-
trans-4-m-tolylpyrrolidin-3-yljmethanone trifluoroacetate

15 rac
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SS\0'000 1. McCN, GIx0~GI-)-~OCI CINN 2,Zn, HOAcrac 1lrac
/A 5 2.0 g of methyl 1-benzyl-4-thiophen-3-ylpyrrolidine-3-carboxylate
(prepared in analogy to example 1 from the commercially available
reagents thiophene-2-carbaldehyde, methyl
(triphenylphosphoranylidene)acetate 188! and

N (methoxymethyl) N-(trimethylsilylmethyl)benzylamine) are dissolved in

ZJBOEJY Bitdle A ﬂ)é?’ta'i‘?r"?”? Sﬁgﬁ@?@%@hﬁ?) DO reufronyl) 3.4-
tr| hIoro orof is.added er Stlé{H%at foom temperatu e for
ﬁr %[HZ"EO Eyé%g SYaT %Tgi in OFfPtRere&fquaigined in
tal@él@lsgjspﬁfn a@amrdeg1a&m§mu@amma}4@hygaofazjm&armagdets dmbethyl-
thgef@a@ﬂywture lﬁwéﬂﬁSﬁPd at fopsRAMBRERIRS AigRvR Rlethe  N-
MR Rotes ans aRiedaiiB Gretiaramethane. nd .oty
f||t ate is then co% trate myva h)é resuﬂe [8'Afixed wit FoFiy-
toR@H&Qﬁ@@fﬁ%@ﬁtﬁé@&m@mm@e@ﬁm@q%@hirérd:i@y RP-HPLC.
10C3 2HpoNBehgl C2HFaM2 488 pBe L8 ViBy B Sliflisa B arbaxyjate
trifluoroacetate are obtained as an oll.
Example 103
[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-(3,5-dimethylisoxazol-4-
ylpyrrolidin-3-yi]-[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone
trifluorocacetate

rac

[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-(3,5-dimethylisoxazol-4-
ylipyrrolidin-3-yl}-[4-(2,5-dimethylphenyl)piperazin-1-ylmethanone
triflucroacetate is obtained in analogy to example 1 from the commercially
availabie  reagents  3,5-dimethylisoxazole-4-carbaldehyde, methyl
(triphenyiphosphoranylidene)acetate, N-(methoxymethyl)-N-
(trimethylsilylmethyl)benzylamine, 1-(2,5-dimethylphenyl)piperazine and
3,5-dimethylisoxazole-4-sulfonyl chloride.

C27H35N5058.C2HF302 (655.70), LCMS(ESI): 542.3 (M+H™).

Example 104
[3,4-trans-4-(3,5-Dimethylisoxazol-4-yl)-1-(3-methoxybenzenesulfonyl)-
pyrrofidin-3-yl]-[4-(2,5-dimethylphenyl)piperazin-1-yllmethanone
trifluoroacetate



"C1OH13NO2S . C2HF302 (325.30), LCMS(ESI): 212.2 (M+H'). Methyl
1-(3-methoxybenzenesulfonyl)-3,4-trans-4-thiophen-3-ylpyrrolidine- 15
3-carboxylate O So gip, s-clo a-Ol NFc Q-S_O F NEt3, DMF rac rac
1.1 g of methyl 3,4-trans-4-thiophen-3i3$%/rrolidine-3-carboxylate 20
trifluoroacetate are dissolved in 20 ml of N,N-dimethylformamide, and 2.7
ml of triethylamine and 1.0 g of 3-methoxybenzenesulfonyl chloride are
added. After stirring at room temperature for thirty minutes, the reaction
mixture is dilute

ding 100 ml of ethyl acetate and washed three
times with 3% ml of/saturated sodi jcarbonate soliion each time. The
organic 25 ph dried over MgSO4 Nd thep'the=solvent is removed in
) o i

1-(3-methoxybenzen&sii 'nyl)-3,>Mrans/-4-thio

7H19NO5S3
(381.47), LCMS(ESI)™882.3 (M+H"). 159 i

1-(3-Methoxybenzenesulfonyl)-3,4-trans-4-thiophen-3-yl
carboxylic ?/ﬁe&@\,?f—-‘o
\ :
e o

0

rac

(3 4-trans-4-(3,5-Dimethylisoxazol-4-yl)-1-(3-methoxybenzenesulfonyl)-

5 pyrrolidin-3-yi]-[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone
triffluoroacetate is obtained in analogy to example 1 from the commercially
available reagents 3,5-dimethylisoxazole-4-carbaldehyde, methyl
(triphenylphosphoranylidene)acetate, N-(methoxymethyl)-N-
(trimethylsilyimethyl)benzylamine, 1-(2,5-dimethylphenyl)piperazine and 3-

10 methoxybenzenesulfonyl chloride.
C29H36N4058.C2HF302.C2HF302 (666.72), LCMS(ESI): 553.3 (M+H™).

Example 105

[3.4-trans-4-(3,5-Dimethylisoxazol-4-yl)-1-(pyridine-3-sulfonyl)pyrrolidin-3-
15 yll-[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone trifluoroacetate

OH

rac
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0~10 LiOH (c) -----------------=--- N THF!water N I | 0=s=0 0=s=0 rac & rac
O O 5900 mg of methyl
1-(3-methoxybenzenesulfonyl)-3,4-trans-4-thiophen-3-
ylpyrrolidine-3-carboxylate are dissolved in a mixture of 10 ml of
tetrahydrofuran and 5 ml of water, and 280 g of lithium hydroxide are
added. The reaction mixture |s stirred at room temperature. After one

hayr,

i 4]%%54 gﬁ%{géon cid, Tﬁjeﬁr a)ctl Wlxture IS exwzg}tﬁo“dm 3"‘
gt R el SRR AR IS RRIRGE orgBileRaseie s
drigdained mll@a&agndar@mmaisdleemtnﬁhemowdenc‘mt;uavsm}amgmgents

rln-@5 dimethygi%xilz%ie e carb?gineh dt?nophen 3-ylpyrrolidine-3- carbox
R R St T st (367.45) LB Péérﬁ‘e""}/yﬁ“ -

BéQ@QUIIMWW[WB)W@Wﬁ@nyH (2,5- dzmethyfphpnvno;perazzne and

)gu@er(anleysrgdﬁ@n@dhwwenzenesuIfonyl) 3 4-

SRR TR RS 3 BB TR Kijue0asqidia 20 S

Exampie 106

[1-(3,5-Dimethylisoxazoie-4-sulfonyl)-3,4-trans-4-(2,6-
dimethylphenyljpyrrolidin-3-yl}-[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone
trifluoroacetate

rac

[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-(2,6-
dimethylphenyl)pyrrolidin-3-yl}-[4-(2,5-dimethylphenyl)piperazin-1-
ylimethanone trifluoroacetate is obtained in analogy to example 1 from the
commercially available reagents 2,3-dimethylbenzaldehyde, methyl
(triphenylphosphoranylidene)acetate, N-(methoxymethyi)-N-
(trimethylsilyimethyl)benzylamine, 1-(2,5-dimethylphenyl)piperazine and
3,5-dimethylisoxazole-4-sulfonyl chioride.

C30H38N4045.C2HF302 (664.75), LCMS(ESI): 551.3 (M+H").

Example 107
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N~JN N TOTU, DMF I N D=S~~rac Example 110 rac 160 800 mg of
1-(3-methoxybenzenesulfonyl)-3,4-trans-4-thiophen-3-yl-
pyrrolidine-3-carboxylic acid, 0.4 ml of triethylamine and 440 mg of 1-(2,5-
dimethylphenyl)piperazine are dissolved in 15 ml of N,N 5
dimethylformamide, and 750 mg of Oj[éﬁano(ethoxycarbonyl)methylene-
ahiin 3]st Shgticonetn/ribaiufnngtyaflddraberdtélanestioly €dl 4ndiioy lom2 H-
ThedeaptiabmusHIe 3 mfﬁ(ﬁhtgqr%@m%t%%@tmﬁﬁémﬁ)Bfaérpatﬂﬁ-1-
re@“'g%%ﬁ%@%ﬁld"we E% adding 100 m.I of ethyl acetate; and Washed
five Times With 35" mPoP a4k (Iff‘ed sodium bicarbonate solution each time.
10 The organic phase is dried over MgSO4 and then the solvent is
removed in yacuo. The residue is purified by RP-HPLC. 320 mg of
[4-(2,5-dimgthyl- phenyl)piperazin-1-yl]-[
1-(3-methoxyhenzenesulfonyl)-3,4-trans-4-th iophen-
3-ylpyrolidin-3 ethanone trifluoroacetate are obtained as lyophilizate.
) (M+H+). 15

[1-(3,5-Dimethylisoxizole-4:8ulfonyl)-3,4-t 4 thiophien-3-ylpyrrolidin-3-
yl]-[4-(2,5-dimethylphénytpiperazins1- wne trifloroacetate
O
N
i o F
= OH
C{ o i F
N== O F

rac

{1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-(4-methyl-3,4-dihydro-2H-
benzo[1,4]oxazin-7-yl)pyrrolidin-3-yl]-[4-(2,5-dimethylphenyl)piperazin-1-
yiimethanone trifluoroacetate is obtained in analogy to example 1 from the
commercially available reagents 4-methyl-3,4-dihydro-2H-
benzo[1,4]oxazine-7-carbaldehyde, methyl (triphenylphosphoranylidene)-
acetate, N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2 5-
dimethylphenyl)piperazine and 3,5-dimethylisoxazole-4-sulfonyl chloride.
C31H39N5055.C2HF302 (707.76), LCMS(ESI): 594.2 (M+H™).

Example 108
[3,4-trans-4-Benzo[1,3]dioxol-4-yl-1~(3,5-dimethylisoxazole-4-sulfonyt)-
pyrrolidin-3-yl]-[4-(2,5-dimethylphenyl)piperazin-1-yliimethanone
triflucroacetate
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20N0Q=S=0F JFF O-Nrac
[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-thiophen-3-ylpyrrolidin-3-
yl]-[4-(2,5-dimethylphenyl)piperazin-1-ylmethanone trifluoroacetate is 25
obtained in analogy to example 110 from the commercially available
reagents thiophene-2-carbaldehyde, rﬁ@?ﬂyl
(triphenylphgsphoranylidene)acetate, N-(methoxymethyl)-N 161 (trim
ethyls 0 ylamine, 1-(2,5-dimethylphenyl)piperazine and

3,5-d ole-4-suffonyl chlorids. C26H32N404S2.C2HF302
AS(ERI): 529.F +). 5 Examplg 112 [1-(3,5-Dimethyl
i " -tfans-4-}s{3\/gii]n{ ~ylpykkolidin-3yl]- [4-(2,5-dirn
f

ethanon luoroacetate4d 0 N-< 1 A-IJx N

rac

[3,4-trans-4-Benzo[1,3]dioxol-4-yl-1-(3,5-dimethylisoxazole-4-sulfonyl)-
pyrrolidin-3-yl}-[4-(2,5-dimethylphenyl)piperazin-1-yijmethanone

trifluoroacetate is obtained in analogy to example 1 from the commercially
available reagents 4-methyl-3,4-dihydro-2H-benzo[1,4]oxazine-7-
carbaldehyde, methyt (triphenylphosphoranylidene)acetate, N-
{methoxymethyl)-N-{trimethylsilyimethyl)benzylamine, 1-(2,5-dimethyl-
phenyl)piperazine and 3,S-dimethy!isoxézoie—4»sulfonyi chloride.
C29H34N406S.C2HF302 (680.71), LCMS(ESI). 567.2 (M+H™).

Exampte 109
[4-(2,5-Dimethylphenylipiperazin-1-yl}-[1-(3-methoxybenzenesulfony!)-3,4-
trans-4-(4-methyl-3,4-dihydro-2H-benzo[1,4]oxazin-7-yl)pyrrolidin-3-yi}-
methanone triflucroacetate



10

15

O-N rac 10 [1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-pyrid
in-3-ylpyrrolidin-3-yl]- [4-(2,5-dimethylphenyl)piperazin-1-yllmethanone
trifluoroacetate is obtained in analogy to example 110 from the
commercially available reagents pyridine-3-carbaldehyde, methyl 15
(triphenylphosphoranylidene)acetate, Ni?methoxymethyl)-N-
(trimethylsilylmethyl)benzylamine, 1-(2,5-dimethylphenyl)piperazine and
3,5-dim ethyligoxazole-4-sulfonyl chloride. C27H33N504S.C2HF302

(637.68)/LCMS(ESI): 524.3 (M+H+). 20 Example 113

[4-(2,5-Dimethy, piperazin-1-yl]-[I -(pyridine-3-sulfonyl)-3,4-trans-4-
pyridin-3* lidin-

F I~-N ra(-:'8 &

yllmethanone trifluoroacetate 162 N-O0 10 O-sF F
N =S
[4-(2,5-Dimethylphen pipegat‘zin-ﬁgl]—[l-g teifie-3-sulfonyl)-3,4-trans-4-
pyridin-3-ylpyrrolidin-3-yfjmathanone-trifldo elate ig’obtained in

analogy N/ O

| F
= OH
1 F

rac

[4-(2,5-Dimethylphenyl)piperazin-1-yI}-{1-(3-methoxybenzenesulfony()-3 4~
trans-4-(4-methyl-3,4-dihydro-2H-benzo[1,4]oxazin-7-yl)pyrrolidin-3-y{]-
methanone trifluoroacetate is obtained in analogy to example 1 from the
commercially available reagents 4-methyl-3,4-dihydro-2H-
benzo[1,4]Joxazine-T-carbaldehyde, methyl (triphenylphosphoranylidene)-
acetate, N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-
dimethylphenyl)piperazine and 3,5-dimethylisoxazole-4-sulfonyl chloride.
C33H40N4058.C2HF302 (718.80), LCMS(ESI): 605.2 (M+H™).

Examples of syntheses by method B:
Example 110

[4-(2,5-Dimethylphenyl)piperazin-1-yl}-[1-(3-methoxybenzenesulfony!)-3,4-
trans-4-thiophen-3-ylpyrrolidin-3-ylimethanone triflucroacetate



5 to example 110 from the commercially available reagents pyridine-3-
carbaldehyde, methyl (triphenylphosphoranylidene)acetate, N-
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-dimethyl-
phenyl)piperazine and pyridine-3-sulfonyl chloride.
C27H31N503S.C2HF302 (619.67), LOMS(ESI): 506.3 (M+H'). 10

14 SN 9
[4-(2,5-Di etﬁ@henyl)p Rjagﬁzm 1-yl]-[3x4-tra -fura\m\S yl- @ s Cl
methoxyb zene%ulfonylg yrrollcg,ni-ﬁyd; athanony-triflucfoacetaé 00 N
FO Fb 015rac 163 [4-(2, —-o_
5-Dimethylphenyl)piperazin-1-yi]-[3;4-trans-4-furan-8-yl-1-(3-  new. owmr
methoxybei:' zen@Sulfonyhpyrselddin-3-yllmethanone,trifluoroacetate is

obtained in ghalogy to example 110 from the commercially available 5
reagents furan-2tcarbaldehyde, methyl (triphenylphosphoranylidene)-
acetate, N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-

_ m
87 ™ O 57 ™ O
& LIOH &

THFwater TOTU, DMF
O"‘S"”O
Fag

rac

‘“*“O
““'O

Tac

O
\\.\ 1. MeCN i
S0 Cf‘a/\oj\m
i

rac
2. Zn, HOAcC rac

2.0 g of methyl 1-benzyl-4-thiophen-3-ylpyrrolidine-3-carboxylate (prepared
in analogy to example 1 from the commercially available reagents
thiophene-2-carbaldehyde, methyl (triphenylphosphoranylidene)acetate



10

15

20

25

dimethylphenyl)piperazine and 3-methoxybenzenesulfonyl chloride.
C28H33N305S.C2HF302 (637.68), LCMS(ESI): 524.3 (M+H+). 10

Example 115 [1-(3,5-Dim ethyl isoxazole-4-sulfonyl)-3,4-trans-4-furan-3-yl
pyrrolidin-3-yl]- [4-(2,5-dimethylphenyl)piperazin-1-yllmethanone
trifluoroacetate OO N O Ors-0 0 O-N 188 15 [1

-(ByBdDiNvetetionyamteyy- w(tdny&mymmm&mmmzmmeﬂﬁmﬁdlﬂsolved
[4n€2@dam%hweabézemm@z@n%rwmy&ﬂ%% @Hﬂ{fa piscil B‘m of 2,2,2-

rekgé ?%c#%@ﬁ g%ié%aeé(‘gaﬂ Ige%?l%%ég.m heer Cs%?}{ﬁge rgﬁoom temperature for
(tﬁbﬂﬁ%’nmM@phﬁr@@ﬂ&i@nébé@%awemk(ﬂﬁbquethyU Me residue is taken

(tweﬂny«lmImﬁhsg)bgazyé@@vr@eaér@ @2@5”}% yé@hﬂﬂw)gtee%@@ agdd the

le-4-sulfony] chl d 32N40
B stler B R RN R Hours, the
sflﬁﬁﬁ@ﬂ{ylawéhmdﬁ)e%@rﬁ §!}£ﬂswa$@@§i4wdrhrﬁi@fyﬂm(wﬂm@rsand the

stifvate) by icdidinsdydinethanone ddflvorvasetééeiue is mixed with 100 mi of

toluene and concentrated in vacuo. The residue is purified by RP-HPLC,
22 g of methyl 3 4-trans-4-thiophen-3-ylpyrrolidine-3-carboxylate
trifluoroacetate are obtained as an oil.

C10H13NO2S . C2HF302 (325.30), LCMS(ESI): 212.2 (M+H).

Methyl 1-(3-methoxybenzenesulfonyl)-3,4-trans-4-thiophen-3-yipyrrolidine-
3-carboxylate

| 57N
o)
I S
Qs—cn \Lo
{i \
0
NEL3, DMF 0=5=0

rac

rac

11 g of methyl 34-trans-4-thiophen-3-ylpyrrolidine-3-carboxylate
trifluoroacetate are dissolved in 20 ml of N N-dimethylformamide, and
2.7 ml of triethylamine and 1.0 g of 3-methoxybenzenesulfonyl chloride are
added. After stirring at room temperature for thirty minutes, the reaction
mixture is diluted by adding 100 ml of ethyl acetate and washed three times
with 30 ml of saturated sodium bicarbonate solution each time. The organic
phase is dried over MgS04 and then the solvent is removed in vacuo. 900
mg of methyl 1-(3-methoxybenzenesulfonyl)-3,4-trans-4-thiophen-3-
ylpyrrolidine-3-carboxyiate are obtained as an oil.

C17H19NOBS2 (381.47), LCMS(ESI): 382.3 (M+H™).



10

15

20

N~NOOH NF 0O ~Nrac 5
[4-(2,5-Dimethylphenyl)piperazin-1-yl]-[3,4-trans-4-furan-3-yl-1-(pyridine-3
- sulfonyl)pyrrolidin-3-ylJmethanone trifluoroacetate is obtained in analogy
to example 110 from the commerciallﬁ available reagents furan-2-
carbaldehyde, methyl (triphenylphosp é%nylidene)acetate, N 10
(MetRoMatiastyenzgrinmtiiysihdtind)iseddVimmies- 3-(hFrroliding-3-
dim@m@h@@ﬂ&piperazine and pyridine-3-sulfonyl chloride. '
C26H30N404S.C2HF302 (608.64), LCMS(ESI): 495.2 (M+H+). Examples
of syntheses by method D: 15 Example 117 [4-(2, 5-Dimethylphenyl
)piperazi~3:yl]-[3,4-cis-4-phenyl-1-(thiophene-2- NN
sulfonif)pyrralidin-gzyljmethanone 165 FF

\\\g LIOH — &\Q

THF water N

|
O=5=
rac

rac

900 mg of methyl 1-(3-methoxybenzenesuifonyl)-3,4-trans-4-thiophen-3-
ylpyrrolidine-3-carboxylate are dissolved in a mixture of 10 ml of
tetrahydrofuran and 5 ml of water, and 280 g of lithium hydroxide are
added. The reaction mixture is stirred at room temperature. After one hour,
the reaction mixture is acidified by adding a few drops of concentrated
hydrochloric acid. The reaction mixture is extracted three times with 50
ethyl acetate each time. The combined organic phases are dried over
MgSo4 and then the solvent is removed in vacuo. 800 mg of 1-(3-
methoxybenzenesulfonyl)-3,4-trans-4-thiophen-3-yipyrrolidine-3-carboxylic

acid are obtained as an oil.
C16H17NO582 (367.45), LCMS(ES!): 368.3 (M+H+).

{4*(2,5—Dimethy!phény!)piperazin—1 -yil-1-{3-methoxybenzenesulfonyl}-3,4-
trans-4-thiophen-3-ylpyrrolidin-3-yljmethanone trifluoroacetate

e
T ———————
?E TOTU, BMF
0=8=0
rac
= Example 110
] rac
.
0



xII O O 18-crown-s, KHMCS, liOH IHFHP\1 ~F Y \O O THfPWZfEf F
FDJo O~NvN~~ -SIBrac Trifluoroaceto acid, HATU, HOAT, DMF
CH2CI2 /6 O Pd(OH)2'C, H2. MeOHON-NN C raCNrae p S Q g-Cl
N4 O N NEt3, DMF 0=5=0 &a .,le 117 ExO
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160

800 mg of 1-(3-methoxybenzenesulfonyl)-3,4-trans-4-thiophen-3-yl-
pyrrolidine-3-carboxylic acid, 0.4 m! of triethylamine and 440 mg of 1-(2,5-
dimethylphenyl)piperazine are dissolved in 15 ml of N,N-
dimethylformamide, and 750 mg of O-[cyano(ethoxycarbonyl)methylene-
amino]-1,1,3,3-tetramethyluronium tetrafluoroborate are added in portions.
The reaction mixture is stirred at room temperature. After one hour, the
reaction mixture is diluted by adding 100 ml of ethyl acetate and washed
five times with 30 ml of saturated sodium bicarbonate solution each time.
The organic phase is dried over MgS04 and then the solvent is removed in
vacuo. The residue is purified by RP-HPLC. 320 mg of [4-(2,5-dimethyl-
phenylpiperazin-1-yl]-[1-(3-methoxybenzenesulfonyl)-3,4-trans-4-thiophen-
3-ylpyrrolidin-3-ylimethanone triflucroacetate are obtained as lyophilizate.
C28H33N30482 . C2HF302 (653.74); LCMS(ESI): 540.6 (M+H™).

Example 111
[1-(3.5-Dimethylisoxazoie-4-sulfonyl}-3,4-trans-4-thiophen-3-ylpyrrolidin-3-
yll-[4-(2,5-dimethylphenyl)piperazin-1-ylimethanone trifluoroacetate

rac

[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-thiophen-3-ylpyrrolidin-3-
yil-[4-(2,5-dimethylphenyl)piperazin-1-ylimethanone  trifluoroacetate  is
obtained in analogy to example 110 from the commercially available
reagents thiophene-2-carbaldehyde, methyl
(triphenylphosphoranylidene)acetate, N-(methoxymethyl)-N-
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166 Methyl (Z)-3-phenylacrylate o FBI/F i \ * O 19-crown-s, KHMDS, O H
P"THEF OJ (r) O F59.4 g of 18-crown-6 and 1.7 ml of methyl
[bis(2,2,2-trifluoroethoxy)- phosphoryl] acetate are dissolved under argon
in 120 ml of dry tetrahydro- furan and cooled to -78C. 14.3 ml of a 0.5
molar solution of potassium bls(trlmeﬂ@ﬂsnyl)amlde in toluene are added

to(this atliwtisityfeditwbdday \0a85imal of b@ﬂ&tﬁﬁfmﬂ@'ip‘ﬁéﬂyﬁw Heesaind8Cand
fogtglgmiﬂ zg the 10 L{esqﬁ;a{gmmgjrrg és guenched by adding saturated
lor

e _solution and extracted with five portions each of 50
G Stig e e

?I%E" FedifbiRéd: S?Qahgﬁﬂﬁégeqé 8r%%ﬂérNgSO4

and then the solvent is removed in vacuo. The residue is purified on silica
gqt i prheRtane:ethyl acetate = 20:1 as eluent. 1.1 g of methyl

te are gbtained 15 a oil. CIOH1002 162.19)
Liwéj(@fmf%@ 2R AR B SURp A & S puTeAlg e
cdipithg- amﬁamtmnélm@m@mmﬂ@wmmwNmrga@em@ 20
(2)-3-Phenyl acrylic acid LIOH 0--/0

rac

[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-pyridin-3-ylpyrrolidin-3-yi]-
[4-(2,5-dimethylphenyl)piperazin-1-ylmethanone trifluoroacetate IS
obtained in anaiogy to example 110 from the commercially available
reagents pyridine-3-carbaidehyde, : methyl
(triphenylphosphoranylidene)acetate, N-{methoxymethyl)-N-
(trimethylsilylmethyl)benzylamine, 1-(2,5-dimethylphenyl)piperazine and
3,5-dimethylisoxazole-4-sulfonyl chloride.

C27H33N504S.C2HF302 (637.68), LCMS(ESI): 524.3 (M+H™).

Example 113
[4-(2,5-Dimethylphenyl)piperazin-1-ylj-{1-(pyridine-3-sulfonyl}-3,4-trans-4-
pyridin-3-ylpyrrolidin-3-yijmethanone trifluoroacetate
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15

THE/water O 0 1.1 g of methyl (2)-3-phenylacrylate are dissolved in a
mixture of 30 ml of 25 tetrahydrofuran and 10 ml of water, and 340 mg of
lithium hydroxide are added. The mixture is stirred at 60C. After four
hours, the reaction mixture is acidifle({éJ adding one molar hydrochloric
acid solution and extracted five times with 50 ml of ethyl acetate each
time. The comhineehorganic 167 phases are dried over MgSO4 and then
the solvent is Yfemoved.in vacuo. 900 mg of (2)-3- phenylacry' acid are
obtained as pj oil. C911802 (148.16), SI): 149 A¥H+), coupling
constant of theéXelefiffc protonsy 1 H-NMR,is 1
-Benzyl-3,4-cis-4-pheriylpyrrolidine- -xéarboxyt acldvyi
d N Orac Trifluoroacefi¢aciy CH2CI 2mlo A
of trifluoroacetic acid in/dichlorpmethane is added dpopwise at OC to a
solution of 5.0 g of N-(methoxymethyl)-N-
(trlmethyIS|Iylmethyl)benzx/]%mlne and 3 g of (2)-3- pher@acrylic acid in

O;C: %

\/N

rac

[4-(2,5-Dimethylphenyl)piperazin-1-yl}-[1-(pyridine-3-sulfonyf)-3,4-trans-4-
pyridin-3-ylpyrrolidin-3-ylimethanone trifluorcacetate is obtained in analogy
to example 110 from the commercially availabie reagents pyridine-3-
carbaldehyde, methyl (triphenylphosphoranylidene)acetate, N-
(methoxymethyl)-N-(trimethylsilyimethyl)benzylamine, 1-(2,5-dimethyl-
phenyl)piperazine and pyridine-3-suifonyl chioride.

C27H31N50O38.C2HF302 (619.67), LCMS(ESI): 506.3 (M+H™).

Example 114
[4-(2,5-Dimethylphenyl)piperazin-1-yi}-[3,4-trans-4-furan-3-yl-1-(3-
methoxybenzenesulfonyl)pyrrolidin-3-ylmethanone trifluoroacetate

rac



50 ml of dichloromethane. After stirring at room temperature for one hour,

the solvent is removed in vacuo and the residue is purified by RP-HPLC.

15 1.14 g of 1-benzyl-3,4-cis-4-phenylpyrrolidine-3-carboxylic acid
trifluoroacetate are obtained as a colorless oil. C18H19NO2. C2HF302
(395.38), LCMS(ESI): 282.2 (M+Ht). 163
(1-Benzyl-3,4-cis-4-phenylpyrrolidin-3-yl)-[4-(2,5-dimethylphenyl)piperazin

- 28 \dlm BdH NrAhBLARS 4R HRAT,
Dﬁgﬁg r%m?%%g ; .%ﬁ(%%%el%% PN rdhbs ?&dﬂff W18 |
-benzyf2 y -cis-%’p eny }Pgﬁg?#giﬁ-%&f%%ﬁ@%fbe triflﬁ%mgﬁ%ﬁ@?%o IS
meteengd SiimedindyhéayBperizing] B8.dretroftheNcommercially available
d:ci%@@ﬂxletlﬂwémi_ﬂ%ﬁlé@!m%é‘hyﬂf@%w7-a@ﬂlbﬁ@ﬁ915ﬁé59!ﬂ1@%?ﬁ@élne)—
of Q-(7;aza -1-y1)-N,N,N..N'-tetr r .

e e N Rt lemine -2
artmSiEENG Y SIPRIRHERRAINE fofBrhRIYbE ERN Peadol rAllaTIdas then
diC2EHB R HAaIHG . COCHINE Ol2e(b gl 8@ at Ml mash&d v ih Matdrated

sodium bicarbonate solution. The organic phase is separated off and dried
ogr I\I{I@Oi nd the solvent is removed in vacuo. The residue is purified
1659 P B1T. 940 mg of

(I-béddyPraetiy spretipvraliiimpyd44tens-4-furan-3-ylpyrrolidin-3-yi}-
dimgthglpheryhpinesazinbyipeihagopriiineraceiaieaiebtained as

a colorless lyophilizate.

rac

[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-furan-3-ylpyrrolidin-3-yi]-

[4-(2,5-dimethylphenyl)piperazin-1-yllmethanone trifluoroacetate = is
obtained in analogy to example 110 from the commercially available
reagents furan-2-carbaldehyde, methyl
(triphenylphosphoranylidene)acetate, N-(methoxymethyl)-N-

(trimethylsilylmethyl)benzylamine, 1-(2,5-dimethylphenyl)piperazine and
3,5-dimethylisoxazole-4-sulfonyl chloride.
C26H32N4C55.C2HF302 (626.66), LCMS(ESI): 513.3 (M+H™).

Example 116
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C30H35N30. C2HF302 (567.65), LCMS(ESI): 454.6 (M+H+). 15
[4-(2,5-Dimethylphenyl)piperazin-1-yl]-(3,4-cis-4-phenylpyrrolidin-3-yl)-
methanone trifluoroacetate o w(OH)uc, r+2. ,.LW\o0 - N \-j N~) N fatlac
10 940 mg of (1-benzYI-3,4-cis-4-Pheq§LfYrrolidin-3-YI)-[4-(2,5- 20
dimethyl heny?&?erazin-l_-yl]me;hano e trifluoroacetate are dissolved in _
1d4n(%ﬁpn%m@ phe b RIPpElEiaInY i drbtiee o -darbord-20%6( proidine-3-
areuftsdipVhe kixtarg isnstinasowaderabaisaesmiere of 5 bar of
hydrogen for twentyfour hours. The catalyst is then filtered through Ceiite
and washed with ethyl acetate, and the filtrate is concentrated in vacuo.
l.1gof25
[4-(2,5-di Ipher@I)piperazin-l-yl]-(3,4-ci -4/phenylpyrrolidin-3-yl)-
methangne trifluoroacgtate arlfé.(;l.J—t\ained "a colorless oil. C23H29N30.
Cl%lfﬂ

53), LCMS(ESI): 364 . o
yl)piperazin- /yl]-[3,4 is-4-phenyl-1-(thiophefie-2-
idin-3-y§methanone 30 169" s 10, 1 N /--\ N+, ~J N

NEt3, DM.- O- - - OH

N F
o F
8';:"—-

/ N W\
0

-

N
rac

[4-(2,5-Dimethylphenyl)piperazin-1-y{]-[3,4-trans-4-furan-3-yl-1-(pyridine-3-
sulfonyl)pyrrolidin-3-ylimethanone trifluoroacetate is obtained in analogy to
example 110 from the commercially available reagents furan-2-
carbaldehyde, methyt (triphenylphosphoranylidene)acetate, N-
(methoxymethyl)-N-(trimethylsilyimethyhbenzylamine, 1-(2,5-
dimethyiphenyl)piperazine and pyridine-3-sulfonyl chioride.
C26H30N404S5.C2HF302 (608.64), LCMS(ESI): 495.2 (M+H™).

Exampies of syntheses by method D:
Example 117

[4-(2,5-Dimethylphenyl)piperazin-1-yl}-{3,4-cis-4-phenyl-1-(thiophene-2-
sulfonylpyrrolidin-3-yijmethanone



xample 117 rac 9" 200 mg of
[4-(2,5-dimethylphenyl)piperazin-1-yl]-(3,4-cis-4-phenylpyrrolidin-
3-yl)methanone trifluoroacetate, 200 pl of N,N-diisopropylethylamine and
5 100 mg of 2-thiophenesulfonyl chloride are dissolved in 10 ml of N,N
dimethylformamide and stirred at rooni @mperature. After one hour, the
reaction mixture is diluted by adding 100 ml of ethyl acetate and washed

with 50 ml of saturatéd.sodium bicarbonate solution and three times 50 ml

of water each time. The @rganfc phase issseparatéd off and diféd over 10
Mgsog}z\%bthe sol IQ'[’J%‘?E%Z)VTEBJMG.CUO. T idue ispurifred on
silica g ith n-hep{én@.ethyl acetate = 20:1 10:1 -*5:1 -* 2:1 as eluent.
120 mg of [4-(2,5-dfmethylphenyl)piperazin-1-yl]-[3,4-cis-4-phenyl-
1-(thiophene-2-sulfonyl)pyrrolidin-3 th@none are obtained as a white
amorph olid. 15 Q%?Jjg;N;%%S $£9), LCMS(ESI)..510.1
(M+H+). racemate’ of ?gg - NN
[4-(2,5-dimgthylphenyl)piperazin-1-yl]-[3,4-cis-4-phenyl-1- :
(thiophene-Z-suffonyl)pysrelidine3-yllmethanane was fractionated into the
enantiomers by chiral Pfiase chromatogragphy} [4-(2,5-Dimethylphenyl)-
piperazin-1-yl]-[(3R,4R)/(3S,4S)-4-phenyl-1(thiophene-2-sulfonyl) 20
pyrrolidin-3-ylJmethanone Example 117A (Chiracel OJ/37 250x4.6 mm,
ol, Rt = 9.4 min) angd {4:(2 Dxdimethy,
[(3S,45)43R ¥R)-4-ph 1-(thiophene-2-sulfonyl)py#folidin-3—\
yllmethanongé Example B (Chiracel OJ/37 250x4.6
Rt = 14.9 mif) are obtained. N

i rac rac
Q
8 9 N N
e \-J
o]
| !

NEL3, DMF O=g=m0 rac

/[ Exampte 117
O
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25 Example 118 [1-(3,5-Dim ethyl
isoxazole-4-sulfonyl)-3,4-cis-4-phenylpyrrolidin-3-yl]-[4-
(2,5-dimethylphenyl)piperazin-1-yllmethanone trifluoroacetate 170 N O
SFOFFO0O OOFN [1-(3,5-Dim ethyl
isoxazole-4-sulfonyl)-3,4-cis-4-phenylp§folidin-3-yl]-[4-

(2Bethiyieth)ppdrylipipeyarin-1-yllmethanone trifluoroacetate is obtained

in 5 analogy to example 117 from the commercially available reagents
benzaldehyde, methyl [bis(2,2,2-trifluoroethoxy)phosphoryl]acetate, N-

8im ethylisoxazole-4- sulfonyl ch
02 (636 \%CMS’E:E@PD 52BB(M+H*.

\
p perz;iln 1- yI] 1- (3 methoxybenzenesu onyl)o3 4-
cis- 4 phenylpyrrolldln § thanone trifluoroacetate 171 1 ~NNO

94 g of 18-crown-6 and 1.7 ml of methyl [bis(2,2 2-trifluorosthoxy)-
phosphortyilacetate are dissolved under argon in 120 ml of dry tetrahydro-
furan and cooled to -78°C. 14.3 ml of a 0.5 molar solution of potassium
bis(trimethylsilylyamide in toluene are added to this mixture, followed by
0.85 ml of benzaldehyde. After stirring at -78°C for thirty minutes, the
reaction mixture is guenched by adding saturated ammonium chioride
solution and extracted with five portions each of 50 mi of ethyl acetate. The
combined organic phases are dried over MgS04 and then the solvent is
removed in vacuo. The residue is purified on silica gel with n-heptane:ethy]
acetate = 20:1 as eluent. 1.1 g of methyl (Z)-3-phenylacrylate are obtained
as an oil.

C10H1002 (162.19), LCMS(ESI): 163.2 (M+H"). Rf (n-heptane:ethyl
acetate = 2:1) = 0.62,

The coupling constant of the olefinic protons in the 1H-NMR is 12 Hz.

(£)-3-Phenylacrylic acid

| o LIOH
i 2
@] 0
S P THF/ water M
0 _ G

1.1 g of methyl (Z)-3-phenylacrylate are dissolved in a mixture of 30 mi of
tetrahydrofuran and 10 ml of water, and 340 mg of lithium hydroxide are
added. The mixture is stirred at 60°C. After four hours, the reaction mixture
is acidified by adding one molar hydrochioric acid solution and extracted
five times with 50 ml of ethyl acetate each time. The combined organic
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[4-(2,5-Dimethylphenyl)piperazin-1-yl]-[1-(3-methoxybenzenesulfonyl)-3,4-
cis-4-phenylpyrrolidin-3-ylJmethanone trifluoroacetate is obtained in 5
analogy to example 117 from the commercially available reagents
benzaldehyde, methyl [bis(2,2,2-trifluo%éthoxy)phosphoryl]acetate, N-
(nhbiary raeghy )N - ety RiM methyih barthdasoinent i2Bmoved in vacuo.
deMW@B@'@Z&BW@ﬁW%%M&%B%?ﬁ@&%%iﬁﬁr&l.Ch'O”de-

et

A e e,
meEXFIRRzeNS SUtoayi HMVERs i -phéfy/Ipyrrolidin-3-yllmethanone

trifluoroacetate was fractionated into the enantiomers by chiral phase

chy raphy: [4r-(2n2:D) Iphenylpiperazin-1-yll-[1:(3-methaxy-

B G T R e S T REhaae.

15 Example 119A (Chiracel OJ/15 250x4.6 mm, eluent methanol, Rt = 9.8

min) and [4-(2,5-dimethylphenyl)piperazin-l-yl]-[l
)

methoxybenzenesulfonyl)-[(3S,4S)/(3R,4R)-cis-4 pyrrofidin-3-
yllmethanone Example 119B (Chiracel OJ/15 250

-cisQf-phenyI-l-(pyridi e

ethylphe pyl)pi perazin-l/-y(]-[B,
' uoroacetate 172

sulfonytpyrrobidin-3-yllmethanon

I —— rac

Triflucrcacetic acid

cHzciz

2 ml of a one molar solution of trifluoroacetic acid in dichloromethane is
acdded dropwise at 0°C to a solution of 5.0 g of N-(methoxymethyl)-N-
(trimethyisilylmethyl)benzylamine and 3 g of (Z)-3-phenylacrylic acid in
o0 mi of dichioromethane. After stirring at room temperature for one hour,
the solvent is removed in vacuo and the residue is purified by RP-HPLC.
114 g of 1-benzyl-34-cis-4-phenylpyrrolidine-3-carboxylic  acid
trifluoroacetate are obtained as a colorless oil.

C18H19NO2Z . C2HF302 (395.38), LCMS(ESI): 282.2 (M+H").

(1-Benzyl-3,4-cis-4-phenylpyrrolidin-3-yi)-[4-(2,5-dimethylphenyl)piperazin-
1-yllmethanone trifiuoroacetate

o]
N /R N/“’“\N
O
NRY N/
N
N N
rac R ——
HATU, HOAT, DMF rac
I N
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QONO 80F OFOF N [4-(2,5-Dimethyl phenyl
)piperazin-1-yl]-[3,4-cis-4-phenyl-1-(pyridine-3-
sulfonyl)pyrrolidin-3-ylJmethanone trifluoroacetate is obtained in analogy
to 5 example 117 from the commercially available reagents
benzaldehyde, methyl [bis(2,2,2-trifluaﬁéthoxy)phosphoryl]acetate,

Ni(rhéthogymettiyl)-N- - imetydsitjrderiyeybdpysialidine;3-carboxylic  acid

S T

A Ffip)A co pound’ enﬁgr %&l:&f

08k=0 | O-(7-azabenzotriazol-1-y)-N,N,N',N'- tetramethyluromum
hexafluorophosphate are dissolved in 20 mi of N,N-dimethylformamide and
stired at room temperature for one hour. The reaction mixture is then
diluted by adding 100 ml of ethyl acetate and washed with saturated
sodium bicarbonate solution. The organic phase is separated off and dried
over MgSO04, and the solvent is removed in vacuo. The residue is purified
by RP-HPLC. 940 mg of (1-benzyl-3,4-cis-4-phenylpyrrolidin-3-yi)-[4-(2,5-
dimethylpheny!)piperazin-1-yljmethanone triflucroacetate are obtained as a
coloriess lyophilizate.
C30H35N30 . C2HF302 (567.65), LCMS(ESI): 454.6 (M+H™).

[4-(2,5-Dimethylphenyl)piperazin-1-yl]-(3,4-cis-4-phenyipyrrolidin-3-yi)-
methanone trifluocroacetate

o PAOHIC, H2, MeOH o /
O o
N N
../ _/
N) <N)
&G rac

940 mg of {(1-benzyl-3,4-cis~-4-phenylpyrrolidin-3-y)-[4-(2,5-
dimethylphenyl)piperazin-1-yllmethancne trifluoroacetate are dissolved in
10 ml of methanol, 50 mg of palladium hydroxide on carbon, 20%, moist,
are added. The mixture is stirred under an atmosphere of 5 bar of hydrogen
for twentyfour hours. The catalyst is then filtered through Celite and
washed with ethyl acetate, and the filtrate is concentrated in vacuo. 1.1 g of
[4-(2,5-dimethylphenyl)piperazin-1-yl]-(3,4-cis-4-phenylpyrrolidin-3-yl)-
methanone trifluoroacetate are obtained as a colorless oil.

C23H29N30 . C2HF302 (477.53), LCMS(ESI): 364.5 (M+H™).
[4-(2,5-Dimethylphenyl)piperazin-1-yl}-[3,4-cis-4-phenyl-1-(thiophene-2-
sulfonyl)pyrrolidin-3-yljmethanone




10

15

20

25

R11 5 in which the meanings are R1 (C1-C6)-alkyl, where one or more
hydrogens in the alkyl 10 radical may be replaced by fluorine, or phenyl,
(C1-C8)- alkylene-phenyl, heterocycle, (C1-C8)-alkylene-heterocycle,
where the phenyl or heterocycle radical may be substituted one-or more
times by F, Cl, Br, NO2, COO-(C1-C6J&%yl, (C1-
C6)-alkylene-O-(C1-C6)-alkyl, OCF3, (C1-C6)-alky€O-(C1-C6)- 15 alkyl,
phepy\SCF3, SF5; R2 (Cl C6)-alkyl, phenyl, (C%-Cg)-alkylene-phen
erq%ycle where thg phegryl or

heteyrock \
heterocycle /radical imaj) t(—ﬁi’ﬁne or more times by\F~éI BF;
NO2, CP0- 01- 1-C6)-alkylene-O-(C1-C6)-atkyl, OCF3,

(C1-C6)alkyl, CO-(C14C6)-alkyl, phenyl, SCF3; SF@_F?_S R4, RS
independently of one another H, FNE&I' r NO2, COO-[C1- C6)-E&Irkry4117
(C1-C6)-alkyt€ne-O-(C1-C6)-alkyl, OCF3, (C1-C6)- zﬁlﬁé@
CO-(C1-C6)-alkyl, phenyl, SCF3, SF5; where the co

following four formulae are excluded 174 F O R2 NCN

unds of the

200 mg of [4-(2,5-dimethyiphenyl)piperazin-1-yi}-(3,4-cis-4-phenylpyrrolidin-
3-yl)methanone trifluoroacetate, 200 ul of N,N-diisopropylethylamine and
100 mg of 2-thiophenesulfonyl chloride are dissolved in 10 ml of N,N-
dimethylformamide and stirred at room temperature. After one hour, the
reaction mixture is diluted by adding 100 ml of ethyl acetate and washed
with 50 ml of saturated sodium bicarbonate solution and three times 50 ml
of water each time. The organic phase is separated off and dried over
MgS04, and the solvent is removed in vacuo. The residue is purified on
silica gel with n-heptane:ethyl acetate = 20:1 — 10:1 — 51 — 2:1 as
eluent. 120 mg of [4-(2,5-dimethyiphenyl)piperazin-1-y]-[3,4-cis-4-phenyi-
1-(thiophene-2-sulfonyl)pyrrolidin-3-ylimethanone are obtained as a white
amorphous solid.

C27H31N30382 (509.69), LCMS(ESI): 510.1 (M+H™),

The racemate of [4-(2,5-dimethylphenyl)piperazin-1-yl]-[3,4-cis-4-phenyl-1-
(thiophene-2-sulfonyl)pyrrolidin-3-yljmethanone was fractionated into the
enantiomers by chiral phase chromatography. [4-(2,5-Dimethylphenyl)-
piperazin-1-yl]-[(3R,4R)/(3S,4S)-4-phenyl-1-(thiophene-2-sulfonyl)-
pyrrolidin-3-yllmethanone Example 117A (Chiracel OJ/37 250%4.6 mm,
eluent methanol, Rt = 8.4 min) and [4-(2,5-dimethylphenyl)piperazin-1-yl}-
[(38,48)/(3R,4R)-4-phenyl-1-(thiophene-2-sulfonyl)pyrrolidin-3-
yllmethanone Example 117B (Chiracel 0OJ/37 250x4.6 mm, eluent
methanol, Rt = 14.9 min) are obtained.

Example 118
[1-(3,5-Dimethylisoxazole-4-sulfonyt)-3,4-cis-4-phenylpyrrolidin-3-yi]-[4-
(2,5-dimethylphenyl)piperazin-1-yllmethanone trifluoroacetate



10

N R2 ONZ\H3C CH3NH3CCH3 -ON 0=5=00=S=0 R1R1 FR2O0O
NQN/R20NQN N H3C NH3C 0=S=00=S=0 R1 R1 and the
physiologically tolerated salts thereof. 5 2. A compound of the formula | as
claimed in claim 1, wherein the meanings are R1 (Ci-C6)-alkyl, where one
or more hydrogens in the alkyl radicall y be replaced by fluorine, or
phenyl (CI C8) 10 alkylene- phenyl heterocycle,

[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-cis-4-phenylpyrrolidin-3-yl}-[4-

{2,5-dimethylphenyl)piperazin-1-ylmethanone trifluoroacetate is obtained in
analogy to example 117 from the commercially available reagents
benzaldehyde, methyl [bis(2,2,2-triflucroethoxy)phosphoryljacetate, N-
(methoxymethyl)-N-(trimethyisilyimethyl}benzylamine, 1-(2,5-dimethyl-
phenyljpiperazine and 3,5-dimethylisoxazole-4-sulfonyl chloride.
C28H34N404S.C2HF302 (636.70), LCMS(ESI): 523.3 (M+H™).

Example 119
[4-(2,5-Dimethylphenyl)piperazin-1-yl}-{ 1-(3-methoxybenzenesulfonyl)-3,4-
cis-4-phenylpyrrolidin-3-yljmethanone triflucroacetate
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may be substituted one or more times by F, Cl, Br, NO2,
COO-(C1-Co6)-alkyl, (Ci-C6)-alkylene-O-(C1-C6)-alkyl, OCF3,
(Ci-C6)-alkyl, CO-(Ci-C6)-alkyl, phenyl, SCF3, SF5; 20 R3, R4, R5
independently of one another H, F, CI, Br, NO2, COO-(C1-C6)- alkyl,
(Ci-C6)-alkylene-O-(Ci-C6)-alkyl, OCF3, (C1-C6)-alkyl, CO-(Ci-C6)-alkyl,
phenyl, SCF3, SF5; 25 where the compounds of the ¥gllowing four

formulae are excluded 175 FO R2ONNOR2NN v § ‘ CH3 H3C
CH3 R1RIF RZ N- H3C IXI H3C\ 1 0= S0 and the
physiologically/tolerated gyeot. wpou d ¢/formula | as

the structure la

[4-(2,5-Dimethylphenyl)piperazin-1-yl}-[1-(3-methoxybenzenesulfonyl)-3 4-
cis-4-phenylpyrrolidin-3-ylimethanone trifluoroacetate is obtained in
analogy to example 117 from the commercially available reagents
benzaldehyde, methyl [bis(2,2,2-trifluoroethoxy)phosphoryllacetate, N-
{methoxymethyl)-N-{trimethylsilyimethyl)benzylamine, 1-(2,5-
dimethylphenyl)piperazine and 3-methoxybenzenesulfonyi chioride.
C30H35N3048.C2HF302 (647.72), LCMS(ESI): 534.3 (M+H").

The racemate of [[4-(2,5-dimethylphenyl)piperazin-1-yl]-[1-(3-
methoxybenzenesulfonyl)-3,4-cis-4-phenylpyrrolidin-3-y[jmethanone
trifluoroacetate was fractionated into the enantiomers by chiral phase
chromatography. [4-(2,5-Dimethyiphenylpiperazin-1-yi]-[1-(3-methoxy-
benzenesulfonyl)-(3R,4R)/(3S,48)-cis-4-phenylpyrrolidin-3-yljmethanone
Example 119A (Chiracel 0OJ/15 250x4.6 mm, eluent methanol, Rt = 9.8
min} and [4-(2,5-dimethylphenyl)piperazin-1-yl]-[1-](3-
methoxybenzenesulfonyl)-[(3S,48)/(3R 4R)-cis-4-phenylpyrrolidin-3-
yljmethanone Example 119B (Chiracel 0J/15 250x4.6 mm, eluent
methanol, Rt = 17.3+ min) are obtained.

Example 120
[4-(2,5-Dimethylphenyl)piperazin-1-yl]-[3,4-cis-4-phenyl-1-(pyridine-3-
sulfonyl)pyrrolidin-3-ylimethanone trifluoroacetate



R3 R2ZPNNN R4 10=5=0 R1fa 10 in which one or more radicals have
the following meaning: R1 (C,-C6)-alkyl, where one or more hydrogens in
the alkyl radical may be replaced by fluorine, or phenyl, (C1-C$) 15
alkylene-phenyl, heterocycle, (CI-Cg)-alkylene-heterocycle, 176 where
the phenyl or heterocycle radical may be substituted one or more times
by F, Cl, Br, NO2, COO-(C1-C6)-alkyl, (C1- C6)-alkytene-O-(Ci-C6)-alkyl,
OCEF3, (Ci-C6)-alkyl, CO-(C1-C6)- alkyl, phenyl, SCF3, SFE5; 5 R2 phenyl,
heterocycle, wheFethe phenyl or heter

one or more
(Ci-C6)-alky ' RH3 ( 6)-alkyl,
phenyl, SCF3 =40 R3, R4/ independentl N, F, Cl, Br,

NO2, COO-(Ci- C6) alk #C6)-alkylene-O-(Ci-C6)-alkyl, OCF3,
(Ci-C6)-alkyl,
\f\i o
0 F
S o
YT F
/ O F
s

[4~(2,5-Dimethylphenyl)piperazin-1-yl]-[3,4-cis-4-phenyl-1-(pyridine-3-
suifonyl)pyrrolidin-3-ylimethanone trifluoroacetate is obtained in analogy to
example 117 from the commercially available reagents benzaldehyde,
methyl [bis(2,2,2-trifluoroethoxy)phosphoryllacetate, N-(methoxymethyl)-N-
(trimethylsilyimethyl)benzylamine,  1-(2,5-dimethylphenyl)piperazine and
pyridine-3-sulfonyl chloride.

C28H32N4035.C2HF302 (618.68), LCMS(ESI): 505.2 (M+H™).
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CO-(C,-C6)-alkyl, phenyl, SCF3, SF5; 15 where the compound of the
following formula is excluded 0 RZ N /---\ N-iD IN H3C 1 01=0 | Rl and
the physiologically tolerated salts thereof. 20 4. A compound of the
formula | as claimed in claim 1 or 2, or of the formula la as claimed in
claim 3, wherein one or more radicals have the following meaning: 25 R1
(CHamralkyl, where one or more hydrogens in the alkyl radical may be
replaced by fluorine, or phenyl, (CI-C8)- alkylene-phenyl, heterocycle,
(Ci-C8)-alkylene-heterocycle, where the phenyl or heterocycle radical
méy be StESRRERE Bedrawaés by F, CI, Br, NO2,
COO-(Ci-C6)-alkyl, (C1 30 C6)-alkylene-O-(C1-C6)-alkyl, OCF3,
(Ci-C6)-alkyl, CO-(CI-C6)- alkyl, phenyl, SCF3, SF5 and the heterocycle is
selected from 177 the group of thiophene, quinoline Rixadiazole,

isoxazole and pyridine and nB\y be fused to a benzéne ring.
\ / \ / R4
_ R2 N N
AR RY
- \
R5
N

%
O:?:O
R1

in which the meanings are

R1 (C4-Cs)-alkyl, where one or more hydrogens in the alkyl
radical may be replaced by fluorine, or phenyl, (C4-Cg)-
alkylene-phenyl, heterocycle, (C+-Cs)-alkylene-heterocycle,
where the phenyl or heterocycle radical may be substituted
one or more times by F, Cl, Br, NO,, COO-(C4-Cg)-alkyl, (Cy-
Ce)-alkylene-0-(C4-Cg)-alkyl, OCF3;, (C4-Cg)-alkyl, CO-(C+-Cg)-
alkyl, phenyl, SCF3, SFs; '

R2 (C4-Cs)-alkyl, phenyl, (C;-Cg)-alkylene-phenyl, heterocycle,
(C4-Cg)-alkylene-heterocycle, where the phenyl or heterocycle
radical may be substituted one or more times by F, Cl, Br,
NO2, COO-(Ci-Cg)-alkyl, (C4-Ce)-alkylene-O-(C-Cg)-alkyl,
OCFj3, (C4-Cs)-alkyl, CO-(C4-Ce)-alkyl, phenyi, SCFs, SFs:

R3, R4, R5 independently of one another H, F, Cl, Br, NO,, COO-(C4-Cq)-
alkyl, (C4-Cs)-alkylene-O-(C+-Cs)-alkyl, OCFj, (C+-Cg)-alkyl,
CO-(C4-Cg)-alkyl, phenyl, SCF;, SFs;

where the compounds of the following four formulae are excluded
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R2 phenyl, heterocycle, where the phenyl or heterocycle radical 5 may be
substituted one or more times by F, Cl, Br, NO2, COO-(Ci-C6)-alkyl,
(Ci-C6)-alkylene-O-(C1-C6)-alkyl, OCF3, (C,-C6)-alkyl, CO-(C,-C6)-alkyl,
phenyl, SCF3, SF5 and the heterocycle is selected from the group of
dioxole, tetrahydrofuran, isoxazole, oX&%ine, thiophene and pyridine 10
and may be fused to a benzene ring. R3, R4, independently of one

another H, F, 8I, Br, NO2,
(Cj-CGEgkyle
phenyl, SCF3 F@&Ey%er compound

tolerated

lts’thereof. 5. e usedfthe comp

CQO-(C1-C6)- alkyl,

-0-(C1°C6)-2

=0 R'i 20 and the physiologiga cH
nds as claimed in one of

more of claims 1 to 4 for producing a medicgm&gbZS 6. A medicament
comprisﬁ%@%‘ﬁgor more of the compounds as ¢laimed in one or more of
claims 1 to 3! 7. A medicament comprising one or more of the compounds
as claimed in one or morg of claims 1 to 4 and at least one other active

H,C H,C
- N
N ;
0=8=0 O=§=O
!
R1 R1

and the physiologically tolerated salts thereof,

2. A compound of the formula | as claimed in claim 1, wherein the
meanings are '

R1

R2

R3, R4, R5

(C4-Ce)-alkyl, where one or more hydrogens in the alkyl
radical may be replaced by fluorine, or phenyl, (C4-Cg)-
alkylene-phenyl, heterocycle, (C4-Cg)-alkylene-heterocycle,
where the phenyl or heterocycle radical may be substituted
one or more times by F, Cl, Br, NO;, COO-(C+-Cg)-alkyl, (Cy-
Ce)-alkylene-O-(C4-Cg)-alkyl, OCF3, (C4-Cs)-alkyl, CO-(C+-Cg)-
alkyl, phenyl, SCF;, SFs;

phenyl, heterocycle, where the phenyl or heterocycle radical
may be substituted one or more times by F, CI, Br, NO,
COO-(C4-Ce)-alkyl, (C+-Cs)-alkylene-O-(C4-Cg)-alkyl, OCFs,
(C4-Cg)-alkyl, CO-(C1-Cg)-alkyl, phenyl, SCF3, SF5;

independently of one another H, F, Ci, Br, NO3, COO-(C4-Cg)-
alkyl, (C4-Cg)-alkylene-O-(C+-Csl-alkyl, OCF3, (C;-Cg)-alkyl,
CO-(C4-Cp)-alkkyl, phenyl, SCF;, SFs;

where the compounds of the following four formulae are excluded



30 ingredient. 178 8. The medicament as claimed in claim 7, wherein the
other active ingredient comprises one or more antidiabetics,
hypoglycemic active ingredients, HMGCOoA reductase inhibitors,
cholesterol absorption 5 inhibitors, PPAR gamma agonists, PPAR alpha
agonists, PPAR alpha/gamma agonis}§,5fibrates, MTP inhibitors, bile acid
absorption inhibitors, CETP inhibitors, polymeric bile acid adsorbents,
LDL receptor inducers, ACAT inhibitors, antioxidants, lipoprotein lipase
inhibitors, ATP- citrate lyasé, inhibitors, squalenegynthetase inhibitors,

Iipoprotein(a)?l\O antagenists;ipase inhibitgys, in ling/ sulfonyldréas,
biguarﬁé S, fitinided! inediones, a-glico tdas;ar\fnh itors,
active in%@ ents ch actomthe ATP-dependent potassium ghannel of
the betasells) CART agéiidts, NE¥, agonists,MC4 agonistd}brexin Hs
agonists, I—’I{B agonists, TNF agonists, CRF_agonists, CRF BP antagonists,
urocortfA-agonists, f33 15 agonists, MSH (r%é1 rTo%yte-stimuIating
hormone) &gonists, CCK agonists, serotonin f&liptake inhibitors, mixed

sertoninergic and noradrenergic compounds, 5SHT agonists, bombesin
agonists, galanin antagoﬁ'sts, growth hormones, growth

hormone-r oufels, TRH agonists, urcoupling prote or3
modt agonists 204 crintine, Hop Y,
lipase/gmylase innibitors, PPAR modulators, modufators of TR-(3

amphetaminds. 9. The use of the ounds as Hlgmed in
one or n%re of claims 1 to 3 for producing %msegigament for increasing

HDL fFt§&Blood. ,
R1 R1

and the physiologically tolerated salts thersof.

3. A compound of the formula | as claimed in claim 1 or 2, which has
the structure la

R3
o
R2 N N
./
N R4
0=8=0
R1 s

in which one or more radicals have the following meaning:

r1 | (C1-Cg)-alkyl, where one or more hydrogens in the alkyl
radical may be replaced by flucring, or phenyl, (C4-Cg)-
alkylene-phenyl, heterocycle, (C4-Cg)-alkylene-heterocycle,



10

15

20

25

30

25 10. The use of the compounds as claimed in one or more of claims 1 to
4 for producing a medicament for the treatment of dyslipidemia. 11. The
use of the compounds as claimed in one or more of claims 1 to 30 4 for
producing a medicament for the treatment of disorders of the
cardiovascular system. 12. The use oflthe compounds as claimed in one

or more tlnf claimnbie tfh@pna@u@ﬁm@%@’n@@gﬁﬁm%ﬁf@étthﬁatyemrsé%ftmed
arteriosclerotic S se,0ft u a

claimed in one cé!))lrZ %é?jﬁ#%sﬁ%%% ?c% %’fgﬁp%dl%) %@@&cé@éﬁ?@ﬁ&& (Cr-
the treatment oftheaelanste <Gndremaku, RCThe(Gselel-allsyl, CO-(C+1-Ce)-
compounds as elairhehanghSQFN@E Hf claims 1 to 4 for producing a
medicament for the treatment of diabetes. 15. A process for producing a
mgdicament conhpl)risip one or more of 10 the compounds as claimed in

0

or more of BIARMY 1NBIATQEHRIA: YUMRERidBS MGy 'eE hetgrocycle radical
ingredient with &plabfagebsidallySuitabler carter dintecobyeRinGthiBr, NO,,

mixture into a f@@@t{i@b@amﬁﬂmi@@ﬁﬁ@*&%ikytene-o-(cq~Ce)-a4ky|, OCF;,,
(C1-Cg)-alkyl, CO-(C4-Cg)-alkyl, phenyl, SCFa, SFs;

R3, R4, independently of one another H, F, Cl, Br, NO,, COO-(C4-Cg)-
alkyl, {C+-Cg)-alkylene-O-(C1-Cqg)-alkyl, OCF3;, (Cs-Cg)-alkyl,
CO-(C4-Cy)-alkyl, phenyl, SCF3, SFs5;

where the compound of the following formula is excluded

o,
R2 NN
S

J H,C

OK?SO
R1

and the physiologically tolerated salts thereof.

4, A compound of the formula | as claimed in claim 1 or 2, or of the
formula la as claimed in claim-3, wherein one or more radicals have the
following meaning:

R1 (C4-Ce)-alkyl, where one or more hydrogens in the alkyl
radical may be replaced by fluorine, or phenyl, (C4-Cg)-
alkylene-phenyl, heterocycle, (C+-Cg)-alkylene-heterocycle,
where the phenyl or heterocycle radical may be substituted
one or more times by F, Cl, Br, NO,, COO-(C4-Cg)-alkyl, (Cq-
Ce)-alkylene-O-(C+-Cg)-alkyl, OCF3, (C4-Cg)-alkyl, CO-(C+-Cs)-
alkyl, phenyl, SCF;, SF5and the heterocycle is selected from



10

15

20

25

30

177
the group of thiophene, quinocline, oxadiazole, isoxazole and
pyridine and may be fused to a benzene ring.

R2 phenyl, heterocycle, where the phenyl or heterocycle radical
may be substituted one or more times by F, Cl, Br, NO;,
COO-(C+-Cs)alkyl, (Cy-Cg)-alkylene-O-(C4-Cg)-alkyl, OCFs,
(Cy-Cg)-alkyl, CO-(C4-Cy)alkyl, phenyl, SCF;, SF; and the
heterocycle is selected from the group of dioxole,
tetrahydrofuran, isoxazole, oxazine, thiophene and pyridine
and may befused to a benzene ring,

R3, R4, independently of one another H, F, Cl, Br, NO;, COO-(C4-Ceg)-
alkyl, (C+-Cg)-alkylene-O-(C4-Cg)-alkyl, OCFa3, (C+-Cs)-alkyl,
CO-(C4-Cs)-alkyl, phenyl, SCF3, SFs:

where the compound of the following formula is excluded

O / Y
R2 N N
o/
r?! H,C
0=8=0
R1

and the physiologically tolerated salts thereof.

5. The use of the compounds as claimed in one or more of claims 1 to

4 for producing a medicament.

6. A medicament comprising one or more of the compounds as

claimed in one or more of claims 1 fo 4.

7. A medicament comprising one or more of the compounds as
claimed in one or more of claims 1 fo 4 and at least one other active

ingredient.
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8. The medicament as claimed in claim 7, wherein the other active
ingredient comprises one or more antidiabetics, hypoglycemic active
ingredients, HMGCoA reductase inhibitors, cholesterol absorption
inhibitors, PPAR gamma agonists, PPAR alpha agonists, PPAR
alpha/gamma agonists, fibrates, MTP inhibitors, bile acid absorption
inhibitors, CETP inhibitors, polymeric bile acid adsorbents, LDL receptor
inducers, ACAT inhibitors, antioxidants, lipoprotein lipase inhibitors, ATP-
citrate lyase inhibitors, squalene synthetase inhibitors, lipoprotein(a)
antagonists, lipase inhibitors, insulins, sulfonylureas, biguanides,
meglitinides, thiazolidinediones, o-glucosidase inhibitors, active ingredients
which act on the ATP-dependent potassium channel of the beta cells,
CART agonists, NPY agonists, MC4 agonists, orexin agonists, H3 agonists,
TNF agonists, CRF agonists, CRF BP antagonists, urocortin agonists, B3
agonists, MSH (melanocyte-stimulating hormone) agonists, CCK agonists,
serotonin reuptake inhibitors, mixed sertoninergic and noradrenergic
compounds, 5HT agonists, bombesin agonists, galanin antagonists, growth
hormones, growth hormone-releasing compounds, TRH agonists,
uncoupling protein 2 or 3 modulators, leptin agonists, DA agonists
(bromocriptine, Doprexin), lipase/amylase inhibitors, PPAR modulators,

RXR moduiators or TR- agonists or amphetamines.

9. The use of the compounds as claimed in one or more of claims 1 to

3 for producing a medicament for increasing HOL in the blood.

10.  The use of the compounds as claimed in one or more of claims 1 to

4 for producing a medicament for the treatment of dyslipidemia.

11, The use of the compounds as claimed in one or more of claims 1 to
4 for producing a medicament for the treatment of disorders of the

cardiovascular system.

12.  The use of the compounds as claimed in one or more of claims 1 to

4 for producing a medicament for the treatment of arteriosclerotic
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manifestations.

13.  The use of the compounds as claimed in one or more of claims 1 to

4 for producing a medicament for the treatment of the metabolic syndrome.

14.  The use of the 'compounds as claimed in one or more of claims 1 to

4 for producing a medicament for the treatment of diabetes.

15. A process for producing a medicament comprising one or more of
the compounds as claimed in one or more of claims 1 to 4, which
comprises mixing the active ingredient with a pharmaceutically suitable

carrier and converting this mixture into a form suitable for administration.
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