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WD 2006/ 072393 PCT/ EP2005/ 013772 Descri ption Sul f onyl
pyrrolidines, nmethod for producing the sane and their
use as 5 drugs The invention relates to substituted

OO, L CT cof - 10 compoundis. of G1/RPRLFSI013772

structure have been described as oxitocin receptor

' E &t s in WO 94/ 07496. The i nventi on was based on
the 0 F{e

ct of providing conpounds with which it is
possible to prevent and treat dyslipidem a, disorders

OSulfBﬁyl preird rﬁ’é@V@%ﬂtdoalfoerﬁécﬁJ&@(ﬂhé‘@b@ﬁ@%ﬂoethélt Gse as
di,sorders. It was particularly intended that the

cdHBunds be suitable for the prevention and treatment
of lower HDL | evels (HDL neans hi gh density

| TRAPIAIERBR) rellIE '@V%%Fﬁtaﬁ%d‘ggﬁtoﬁij%'n%%% Bdgte the

Rghymplpg:qaﬂgicojerajed ralts thereof.

Compounds of similar structure have been described as oxitocin receptor
antagonists in WO 94/07496.

The invention was based on the object of providing compounds with which
it is possible to prevent and treat dyslipidemia, disorders of the
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). '

The inVention therefore relates to compounds of the formula i

Q
R2
I
Ozt?r“—()
R
H
" in which the meanings are
R1 . (Cy-Ce)-alkyl, where one or more hydrogens in the alkyl

radical may be replaced by fluorine, or phenyl, {C4-Cg)-
alkylene-phenyl, heterocycle, (Cq-Cs)-alkylene-heterocycle,
where the phenyl or heterocycle radical may be substituted
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| in which the neanings are 25 Rl (Cl1-C6)-al kyl,

where one or nore hydrogens in the alkyl radical nmay

be repl aced by fluorine, or phenyl, (Cl-C8)-

al kyl ene- phenyl, heterocycl e, :
(Cl1-C8) - al kyl ene-heterocycl e, where the phenyl or

het er ocycl eonadiraadrentimed dysitibSt iBruNet, 20016 16¥s)-abnd (Ci-

ti by F, .
oles;m al kzl ene. a!l‘ge" 5) - |kg1 a@&é@: %U(&“} Ewr O (Cr-Co)-
CO- (G - Co) - aliykphengh ﬁ&ﬁs, Be&F3, SF5: 5 R2

(G -Co6)-al kyl, phenyl, (Cr-C8)-alkyl ene-phenyl,

| | kyl

DB °he i ebekgiv BhIE ey ol i bBroe.
or nore timgs:-0y)-dlkyl€he-tterocllR, wBere (hai phehly! af kterocycle
(G- o) -l kpdOR iy e B one O orefimes e, G, Br
R3, R4, R5 ﬁhep@géhﬂwce)ﬁalbﬁe a(ﬁ?otfléwelkylene Oe{G1-B6)-alkyl,
NCR,  COO- i ‘
G By al( Ooc%kyl ene(%a{g@(él dg CO- (c Ce) alkgl pheny[ SCng EFF

CO (G -Co6)-al kyl, phenyl, SCF3 SF5 15 V\,here the

caapeunelas ofndbb@ncﬂ@itlyoaﬂdr&: Anothef BIr FUCAESRIND L X0 -Cg)-
FOo Ikyl (C4-Cg)-alkylene-0O-(C+-Cg)-alkyl, OCF3, (C4-Cg)-alkyl,
CO-(C4-Cg)-alkyl, phenyl, SCF3, SFs5;

“where the compounds of the following four formulae are excluded

F 0
Q™ R2 N N
R2 N N N\ /
\_/
ne  oH, N MG  CH,
N A
‘ =5
0=$=0 0=%=0
L R
- F ) O
O .
/N | R2 N N
R2 N N
NS ——
H.C Hsc
!Tj 3 [?] ,
0=8§=0 0=8=0
R R1

and the physiologically tolefated salts thereof.

Preference is given to compounds of the formula [ in which one or more
radicals have the following meaning: '

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




PNR2PNHCCH3 NH3ACCH3 NI_ RL Rl R2P NNR2
NN HBC NH3C NI 0=S~ O 0=%$=0 RL Rl and the

physi ol ogically tolerated salts thereof. 20

Preference is given to conpOﬁnds of the formula | in
whi ch one or nore radicals fave the foll ow ng

meani ng: Rlrgdiial Odayabley replatad dosorflenoanenmrephgwloq@n&s

in the al k%[@@@%ﬂeﬁ% e,%%xé@p' %)bé{lk%[leH?rHe?&ocycie

henyl |

?2:1 'chg1 yal kvhewethﬁapéeawy@n ge er&s%éalee r@qhéalpW@Mybe Substituted
{‘F:rggog));cl:eoﬁél@fﬁ%reﬁﬁﬁeé)% it BWN@Q cq:@(@.q o;gmyl (Cs-

5 6)-al kyl en@%’l‘gﬁ 1%% ﬁ‘@:ﬁ% 2:%31%3]@ a&ﬁ%« O-(C1-Ce)-

CO- (Cr-CB) - alaylk;bhenydheﬂéﬂa,S&BFS SF5 R2 phenyl
het erocycl e, where the phenyl or heterocycle radl cal

may be substituted one or nore tines by F, d, Br,
phenyl, heterocycle, where the phenyt or heterocycle radical

_ , may be substituted one or more times by F, Cl, Br, NO,
10 = COO-(C+-Ce)-alkyl,  (C1-Ce)-alkylene-O-(C+-Cs)-alkyl, OCFs,
(C+-Ce)-alkyl, CO-(C+-Cg)-alkyt, phenyl, SCF3, SFs;

R3, R4, R5 independentiy of one another H, F, Cl, Br, NO, COO-(C-Ce)-
alkyl, (C4-Cg)-alkylene-O-(C4-Cg)-alkyl, OCF3;, (C1-Ce)-alkyl,
15 : CO-(C1-Cg)-alkyl, phenyl, SCF3, SFs;

- where the compounds of the foliowing four formulae are excluded

; F o
/ \ R2 N N
R2 N N@ Z_fL \_/ Q
C CH
HC  CH, N Hs 3
N ‘ |
I =5=0
O:‘?:O o 21
R1
F
] R2. \ VN N o
R2 N N—<: > - Z_f\" AR/
H.C
H3C 3
N
y b
0=8=0 0=9=

20
~ and the physiologically tolerated salts thereof.

Particular preference is given fo compounds of the formula | having the
structure la:
25
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10 COO- (G - (CB) - al kyl,

(A -C6)-al kyl ene-O (G -Co6) -al kyl, OCF3,

(G -Co)-al kyl, CO (G -C6)-al kyl, phenyl, SCF3, SF5;
R3, R4, R5 independently of gne another H F, C, Br,

NO2, COO-(Gi-C8)- alkyl |

24

(G -C6)-al kyl ene-O (G -Co) -al kyl, CI:FS, Cl- Co6) - al kyl
15 CO- (G -C6)-al kyl, phenyl, SCF3, SF5; ere the
conmpounds of the foll ow ng four' formulfae are excl uded

0OS O 0=Ss=0
| O=S=0 o:s— %}__%r:y
tolerated salts e eof i cul

‘given to compourgds of the fornmul& I having the

"FO RZONN R ION , Pl-CH3NH3CCH3 N

N H3C N H3C N
/gi ol ogi cal I'y
preference is

he\p
Al

structure | a: N R4

- in which one or more radicals have the following meaning:

R1

R2

- R3, R4,

{C1-Ceg)-alkyl, where one or more hydrogens in the alkyl
radical may be replaced by fluorine, or phenyl, (Cq-Cg)-
alkylene-phenyl, hetérocycle, (C4-Cs)-alkylene-heterocycie,
where the phenyl or heterocycle radical may be substituted
one or more times by F, Cl, Br, NO,, COO~(C4-Cg)-alkyl, (C1-

Ce)-alkylene-0-(C1-C)-alkyl, OCF3, (C1-Ce)-alkyl, CO-(C1-Co)-

alkyl, phenyl, SCF3, SFs5;

phenyl, heterocycle, where the phenyl or heterocycle radical
may be substituted one or more times by F, Cl, Br, NO,,
COO-(Cy-Cg)lalkyl, (C4-Cg)-alkylene-O-(C4-Cs)-alkyl, OCFj,
(C4-Ce)-alkyl, CO-(C4-Cg)-alkyl, phenyl, SCFs, SFs;

independently of one another H, F, Cl, Br, NO5, CO_O-(C1—CG)-
alkyl, (C4-Cs)-alkylene-O-(C4-Cg)-alkyl, OCF3, (C4-Cg)-alkyl, |
CO-(C4-Cs)-alkyl, phenyl, SCF3;, SFs5; '

where the compound of the following formula is excluded




254 RB R NMINR4 OS=OI1 Rl la in which one or
nore radicals have the follow ng neaning: 5 Rl
(Cl-Co6)-al kyl, where one or nore hydrogens in the

al kyl radical may be replacEF by fluorine, or phenyl,
(C1-C8) - al kyl ene-phenyl ‘erocycl e, _
(C1-C8) - al kyl ene-heterocycle, where the phenyl or

heterocycl e radi cal maygbe s i tut ed—Qne or nore
times by F, 4, %r NC2 C%Ubs\ (C1 10
CB) - al kyl ene- O ( & C6) - , %) - al kyl ,
CO (C1-Co) - al kyl, yl, R2-/phenyl ,
het er ocycl e, where /t he henyl or rocycl e radi cal
may be substituted or nore times*by F, d, Br,

(C1-Co) - al kyl ene- 8 ) -al kyl, OCF3,

(C1l-Co6) -al kyl, COT(C -al kyl, phenyl, SCF3, SF5;
R3, R4, mdependentl;qqof one .another H F, d, Br,
NO2, COO(Cl C6) - al kyl,

(C1- C6) - al kyl ene- O (C1- CG) al kyI OCF3, (Ci1-Co6)-al kyl,
Z%deyﬁbﬁ@bhytmer@lt@wéns tﬁ@Fé’of SF5; where the

conmpound of the followi ng fornmula is excluded

NO2, 15 COO (Cl: ce)gm kyl ,
1.

5 Very particular preference is given fo compounds of the formula [ having
the structure ia:

R3

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

R1 (C+-Cs)-alkyl, where one or more hydrogens in the alkyl
‘ radical may be replaced by fluorine, or phenyl, (C4-Cs)-
alkylene-phenyl, heterocycle, (C¢-Cg)-alkylene-heterocycle,
15 - . where the phenyl or heterocycle radical may be substituted
' one or more times by F, Cl, Br, NO,, COO-(C4-Ce)-alkyl, (Cs-
Ce)-alkylene-O-(C4-Ce)-alkyl, OCF 3, (C4-Ce)-alkyl, CO-(C4-Ceg)-
alky! phenyl, SCF3, SFs and the heterocycle is selected from
the group of thiophene guinoline, oxadiazole, isoxazole and
20 . 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, NOx,
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5 R2 NJNH3C O=S=O Rl and the physiologically
tolerated salts thereof. 5 Very particular preference
is given to conpounds of the forrmula | having the
structure la: R3B RR NN--ONR4 OS=01 Rl la 10
in which one or nore radical & have the fol |l owi ng

a1, FLCO(CEE il (0 gt 040 Cckncocrs
o | eSS, CNCRTATAS B, Kor 68 s e

(C - C8) - al kheterecyiels eisocpelestedl s fraher éhe harpienydf  adioxole,

et oF vl culpty @52 igh ) ypPch, 880 Sy

C6) - al kyl endbdmaybefised|tRya bergene MG - ©6) - al kyl |
CO (Ca-C6)- al kyl, phenyl, SCF3, SF5 and the

h l e i | f h f thi ,

CREnB ne. - BERREISTY S s BhothaT B, B i RS Co-

may be fusealkyl (CBBgzekgenés@(C1-Co)-alkyl, OCFs, (C1-Ce)-alkyl,
| CO-(C1-Cg)-alkyl, phenyl, SCFs3, SFs; '

where the combound of the following formula is excluded

and the physiologically tolerated salts thereof.

The invention 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 substituents may occur more than once in the compounds of
the formula |, they may all, independently 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_ahd sulfuric

“acid, and of organic acids such as, for example, acetic acid,
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R2 phenyl, heterocycle, where the phenyl or

- heterocycle radical may be substituted one or nore

times by F, d, Br, N2, 6 COO(C, -C6)-alkyl,

(d -Co)-al kyl ene- O(C Co6) - al_kyl , OCF3,

(G -06)-al kyl, CO (Ca-C6)-alKyl, phenyl, SCF3, SF5 and

t bénzél@s@lf@ﬁ‘ytc benzaic series éﬂshrfesolf@rﬁib,efumaﬂm ghiconic, glycolic,
rof uran, i.soxaz '

R 1ol pOFRnE.S TR PR "l ltonic, sugsinie
rp1<tglueﬁe$ulfbh,:cz1 ramdetamslamilt-‘;nazd:llgi Suiteble phatnhareutically aCceptable
B%asn Its%@ m r& alkfi\(h I“e%ci%ts s&chC% sodkurv and
L e

C@&E@Wd sQﬁ J hﬁoﬁﬁétéiﬂw n@ BRI Wb%yd%)qﬁﬁﬁéthﬁﬁﬂ 3 rﬁ%péhéﬁlo[
d the phyS|oIog|ca

g'ley?aéloé@i“@&b y§'Wr%BY|e”?H@m’ﬂ%entl on rel ates to

-conpounds of the formula I in the formof their

r ; r oREr
ST o SRET UL oSl SN A8 o Sl
trifluoroacetate likewise belong within the 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,

applications.

A further aspect of the invention are physiologically functional derivatives of
the compounds of the formula |. The term “physiologically 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 to 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 themselves be

active or not.

- The compounds of the invention may also exist in various polymorphous

forms, for example as amorphous and crystalline polymorphous forms. All
polymorphous forms of the compounds of the invention belong within the

framework of the invention and are a further aspect of the invention.
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20 If radicals or substituents may occur nore than
once in the conpounds of the fornmula |, they nay all
i ndependent|y of one another, have the stated

meani ngs and be identical or different. 25

Phar maceuti cal |y acceptabl e Salts are, because the
sbllutelerenceasn tRat ‘spmpoungisdachr farmuia t hatheseingfter refer to
[

SoinpBinds) BF B TR A Hesbhod Sb% e e uk, SBlvates
paad phgsivlogivalll Yuratioept ddfieativasiasnieatribad hereinSui t abl e
pharmaceutical Iy acceptable acid additjon salts of

t he conpounds of the invention are salts of inorganic
aghd u I

AR H e AR o SuBlbiohBi Bl bralhiip phefcarbon ghain
ahaivmg ouegmrnoreamrbsns wsLichaes, f@mxmmapmth)d.c@hyk; :sopropyl
acid, 7  benzenesul fonic, benzoic, citric,

R PeE rc, fumaric, gluconic, glycolic,

| PIRd 'élk%fé‘dmél@%é;ﬁbe |s§§§ﬁlgté?ﬁd>r€e 0Fﬁ1d?é ‘fimé%y §u|table groups
nmet hanésul foni ¢, 'succinic, p-toluenesulfoni'c and

twqmas (fOFa%XaTnPL@yw tabl e phar maceutical |y acceptabl e

3|c : a% sgdl 25 6t3ﬁ¥| th?Ig’(t ?)O(ﬂg?ﬁg?)%ﬂéé" SNH2,

?fgﬁlel-ti(ﬁﬁl%?alkwQIONﬁmﬁ%')@lﬁyl%”bt?ﬂda!3<?Ia|(CbeJg\)%E]deeg?& {C2-Ce)-
(AR (i G S SPrOHC s A B G CeRay s CHCIGH(Cr-
@t}ﬁftgﬁﬁﬁ%mally unaccept abl e ani on such as, for

trifluoroacetate |ikew se belong within _
tmgfﬁlf,aa@yhr BN HheSDaMerC-Oa)-alkyl, B@INI(C1-Ce)-alkylls, S-(Cq-

PR S P e P S B R eLcToRiIe. SRR CHERRS B ook

NP NES@REHL ] thetbRIcyBIAMBIS,- (Y- d)idIRyl, SERLCHRILAWE. SO,-
(CH2)r-heterocycle, SO-NH{CHz)q-aryl, S0O,-NH(CHa)r-heterocycle, SO-
N(C+-Ce)-alkyl)(CHz)-aryl, S0,-N(C1-Cg)-alkyl}(CH,),-heterocycle, SOz~
N((CHg)n-aryl)z, SO2-N({(CH,)n-(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; CF3, NO,, CN, OCF3, O~(C4-Cg)-alkyl, (C4-Ce)-alkyl, NH;
C(NH)}(NH,), NHz, NH-(C4-Cg)-alkyl, N((C4-Cs)-alkyl)2, NH(C1-C7)-acyl, NH-
CO-(C1-Cg)-alkyl, NH-COO-{C+-Cg)-alkyl, NH-CO-aryl, NH-CO-heterocycle,
NH-COO-aryl, NH-COO-heterocycle, NH-CO-NH-(C4-Cs)-alkyl, NH-CO-
NH-aryl, NH—CO-NH-heterbcycle, N(C1-Cg)-alkyl -CO-(C4-Cg)-alkyl, N(C+-

~ Cg)-alkyl -COO~(C1-Ce)-alkyl, N(C1-Cg)-alkyl -CO-aryl, N(C4-Ce)-alkyl -CO-

heterocycle, N(C4-Cg)-alkyl -COO-aryf, N(C1-Cg)-alkyt -COO-heterocycle,
N(C1-Cs)-alkyl -CO-NH-(C4-Cg)-alkyl), N(C4-Cg)-alkyl -CO-NH-aryl, N(C4-
Cs)-alkyl -CO-NH-heterocycle, N({(C4-Cs)-alkyl)-CO-N-(C+-Cs)-alkyl)2, N((C1-
Ce)-alkyl)-CO-N((C+-Cg)-alkyl-aryl,  N((C1-Cg)-alkyl}-CO-N{(C1-Cs)-alkyi)-
heterocycle, N{(C1-Cg)-alky)-CO-N-(aryl)s, . N{(C4-Cs)-alkyl)-CO-N-
(heterocycle),, N(aryl)-CO-(C1-Cg)-alkyl, N{heterocycle)-CO-(C+-Cg)-alkyl,
N(ary)-COO-(C4-Cg)-alkyl, N(heterocycle)-COO-(C+-Cg)-alkyl, N(aryl}-CO-
a -I, N(heterocycle)-CO-aryl, N(aryl)-COO-aryl, N(heterocycle)-COO-aryl,
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. neans’ a st

15 A further aspect of the invention are
physi ol ogi cally functional derivatives of the
compounds of the formula I. The term "physi ol ogi cally
functional derivative" used herein refers to any

physi ol ogical |y tol erated ded vative of conpoun
t Neanybr(ptaH f(%‘fca)ﬁékﬁ%vent i oN(heFt@FOCé’fé@thQ hHTh'(@S‘F@? alkyl)

RLEm R0 AL ! (Rl Qe CTRRTBr e ARy - LB (CrCo

i a?tva.ﬁftbil(hhtetiﬁcsmm)@@@dlﬁqf;ﬁ?@ eﬂlqu)zllﬂ Hf(éryb*cem(ﬁﬁt-mbalkyl) ,
GaRhat | NEterEy ey oo BlRagS bRkY ahdompo NHABIGFO-NrfEryl,
LRI SO N 100 10 Rty 41, CISTEL D iatovol

Swbkreon asiayubs Ocab, Maermttw)aﬂyl vaatical orneterocyclic radigabmay be

ceis) b G TR B ToR PRe Gty S Gy a1 QdCr

gl shlkyin (E@fos%%woi\lmom#(@wsc fa%ﬂowm Qtalmﬁr@@z -CHa,

us and ystalline polyno phous ftorns
pGCVNﬂrgﬁﬁb§3ﬁ hﬁkMECKwﬁHzonpounds of the i nvention
belong within the franmework of the invention and are
a further aspect of the invention. 8 Al references

tAn ailwrgwadl(:ao mekntof Burbight-chbier & befricked rrqfdedicetrbon chain
of the fornula | as descri bed above,

t fh%\rreg §\e{pt%' MgER GAERONS aff OpA| BPEY ﬂeabheybqnm@ﬁusﬁés for

d&[érﬁﬁiﬁ' Vﬁ?la%ﬁw ﬁlre!nﬁ?d herein. 5 An al kyl radical

or branched hydrocarbon chain
hahe rajkeme rad:catsr mayabbosistifuiett aree oF anoex éimalseby suitable

gﬁ?g%srﬁﬁﬁt"@éﬁs f‘h‘if? 'g'ppiqllbgt .tqebeég ’gﬁ@*ow@%l Q:’"tIE sCRPH:
SOORB, CHAIRWPS CONH;,  CONH(C1-Colalkyl,  CON[(Cy-Celalkyl]s,
cycloakkyl, (C4-Cqo)-alkyl, (Co-Cs)-alkynyl, O-(C4-Cg)-alkyl O-CO-(C1—CS)—
alkyl, O-CO-~{(C4-Cg)-aryl, O—CO—(Q1-Ca)-heterocyclej

PO3Hz, SO3H, SOZ-NHZ, SO;NH(C4-Cg)-alkyl, SO;N[(C4-Cg)-alkyllo, S-(C1-
Ce)-alkyl, S-(CHz)q-aryl, S-(CHg)n-heterocycle, SO-{C4-Cg)-alkyl, SO-(CHZ)n-
‘aryl, SO-(CHa)-heterocycle, SOz-(Cq-Cg)-alkyl, SOx~(CHg)-aryl, SO.-

- (CHz)n-heterocycle, SO--NH(CHy)q-aryl, SO2-NH(CHz),-heterocycle, SO»-

'N(C1-Cs)-alkyl)(CHz)ﬁ-aryl_, S02-N(C+-Cg)-alkyl{(CH2)y-heterocycle, SO.-
N{(CHz)n-aryl)z, SO2-N((CH2)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, NO,, CN, OCF3, O-(C4-Cs)-alkyl, (C+-Cg)-alkyl, NHy;
C{NH){(NH2), NH2, NH-(C1-Cs}-alkyl, N({C+-Cg}-alkyl)z, NH(C1—C7)-acyI, NH-
CO~C+-Cg)-alkyl, NH-COO-(C+-Cg)-alkyl, NH-CO-aryl, NH-CO-heterocycle,
NH-COO-aryl, NH-COOQO-heterocycie, NH-CO-NH-(C+-Cg)-alkyl, NH-CO-
NH-aryl, NH-CO-NH-heterocycle, N(Ci-Cg)-alkyl -CO-(C4-Ce)-alkyl, N(C;-
Ce)-alkyl -COO-(C4-Cg)-alkyl, N{C+-Cs)-alkyl -CO-aryl, N(C4-Cg)-alkyl -CO-
heterocycle, N(Cs-Ce)-alkyl -COO-aryl, N(C4-Cg)-alkyl -COO-heterocycle,
N(C+-Csg)-alkyl -CO-NH-(C;-Cg)-alkyl), N(C4-Ceg)-alkyl -CO-NH-aryI, N(Cs-
Ce)-alkyl -CO-NH-heterocycle, N{(C1-Ce)-alkyl)-CO-N-(C4-Cs)-alkyl)z, N((Cq-
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such as, for exanmple: 10 F, A, Br, I, CF3, NO2, N3,
CN, COOH, COQ(Cl-C6)al kyl, CONH2, CONH(C1-C6)al kyl,
CON (C1-C6) al kyl 12, cycloal kyl, (C2-C6)-al kenyl,

(C2 C6) - al kynyl, 0-(C1-Co6)- %:Iéyl O CO(Ci-08)- aI kyI

Sosrpkgt w?%@wwm; NG 1-Cof ik CEN((CrCay-alkyi)

S%%bggﬂ a}\@d( gﬁ)aﬁk)ﬁ%er oc&fl?@? A '}‘%91 ypy?o -N-

SAheiideyde)ar WMarySCQCE)0x)atkydr d~¢(y1ete&ocycle) -CO- (C1 Ce)-alkyl,

oy 5?%@(:%@@05%0%@@# bodBr-coralkyl, Niary)-CO-

| 5% %kg(ﬁéﬁ%t&? ()J_IZ?‘%M?I' aPAFCOO0-aryl, N(heterocycle)-COO-aryl,

SKea) 10 - ama))amm)n het Bifhatgrdoycle}EO-NH-(C1-Cs)-alkyl),

AR T A G WhedbOEh ) CRERRTY MABEEL G Baco
raniy%g_l Nmété?s%ﬁ@ﬁ@otw(@q %?Lancgl)gw Nﬁar?b) JO-N(&,-CB-alkyl)-

(@l cs) - M(hajerocyeie)- CW%Q&E@MINHM " N(aryl)-CO-N-(aryl),

Vi PR AHAY: N el | HCHL ooy,

Nvh €2 amyay bé&lig--C6: ﬂﬁém they Bradld‘diﬁﬂ@%tabw/cllc radical may be

Nl—l-b%?ﬁpthet er ocycl e, go(}g»%( 'I\@Ul)cé) hﬁ?zk NI\]+(§E)F3 0-(Ci-
ﬁé|%l Qe f 'éx}fééb ﬁh?lNhﬁg)t@g&@ﬂyt C%é@m?@w _CHa,

- heO& I cGOIG(CNCetakgl) CONHKS. COOaryI N( C1- CB) - al kyl
-COO heterocycl e, N(C1-C6)-al kyl

- CO- NH (Cl1- C6) - al kyl ), N(Cl-08)-al kyl -CO NHaryl,

N&EIkyeR] radikall megks Mshaight-eRaial & branched hydrocarbon chain
N( (CL-Co) - al kyl ) - CO-N- (CL-C6) - al kyl ) 2 %
s ving kyp) oromorg (GeTb@s aaHkgNg oarmere triple onds such as, for

al kyl) heterocycl e, :
N{*{%ﬂ%}@lﬂﬁ%} R%Mqﬂ%%’"ﬁ 2. N((Cl- 06)-al kyl ) - CO- N
(Tied %Wk@dl&alsl\ﬁ@gyw ~$UBstifited@neabkyrhore times by suitable
‘N(het erocycl e 1- C6) - al kyl
groups such as, for example F, CI” Br, |, CFs, NOs, N3, CN, COOH,
COO(C+-Celalkyl, CONH;, CONH(C1-CB)aIkyI, CON[(C+-Cg)alkyll,
cycloalkyl, (Cz-Cs)-alkenyl, (C4-Cio)-alkyl, O-(C1-Ce)-alkyl O-CO-(C4-Cg)-
alkyl, O-CO-(C4-Cg)-aryl, O-CO-(C+-Cg)-heterocycle;
PO3sHz, SOsH, SO2-NH,, SONH(C1-Cg)-alkyl, SO.N[(C+-Cg)-alkyl]z, S-(C+-
Cs)-alkyl, S-(CH2)n-aryl, S-(CH),-heterocycle, SO-(C+-Cg)-alkyl, SO-(CHz)y-
aryl, SO-(CH,)y-heterocycle, SOZ-(C1—CG)-a[ky[, SO(CHy)paryl, SO»-
(CHa)n-heterocycle, SOz-NH(CHz)raryl, SO-NH(CHz).-heterocycle, SO

| N(C1-Ce¢)-alkyl)(CHa)a-aryl, SOZ—N(C1—Ca)-alkyi)(CHz)n—heterocycle, S0,

N((CHz)n-aryh)z, SO2-N((CHz)s-(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, NO2, CN, OCF3, OQ(C1-CG)—aIkyI, (C1-Ceg)-alkyl, NHy; |
C(NH)}NH2), NHz, NH-(C+-Cg)-alkyl, N((C1-Cg)-alkyl)2, NH(C+-Cr)-acyl, NH-
- CO-(C4-Cg)-alkyl, NH-COO-(C4-Cg)-alkyl, NH-CO-aryI, NH-CO-heterocycle,
NH-COO-aryl, NH-COO-heterocycle, NH-CO-NH-(C-Ce)-alkyl, NH-CO-
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N(aryl)-COO (C1-C6) - al kyl, _

N( het erocycl e) -COO (Cl1-C6) -al kyl, N(aryl)-CO aryl,

N( het er ocycl e) - CO-aryl , N( aryl)-C0O0 aryl,

N( het er ocycl e) - COO aryl

N(aryl)-CO NH (G - C6) - al kyl

NNHegd, o byt CEe) Ntbjnwarqmlem&l(@i -y)-glkyl -CO-(C1-Ce)-alkyl, N(C+-

k@: %‘B’ @m% é@@f%af*{@p%)f%'i@ -E8-0H1, 30 i-Cg)-atkyt -CO-

h?@@i’?dﬁ ?:)Cl é%leDi-E@ﬁD—aq}lkW(mee) -alkyl -COO-heterocycle,
ar a
et EbalRY e$OeNNG caoRBkV M RYF)-Gehplkyl -CO-NH-aryl, N(Cr-

'\K: éﬂkg %}4 ﬂEYelr?)gyc (%ft‘?eﬂ%wo@bg@gc“%%@% N((C1-

ﬂﬁy) EIHVIQCO@J((%QEPBWQ-WIW N(@c-@ls) aﬂ(yi}@@“\‘i@c >Cepalkyl)-

epetefocyels,” ng((?J%gét)@t{ﬁ}lﬁé%ﬁ '&ﬁégﬁ@f alkJ:CO-N-

’\ﬁb&@% E}‘z?’k %\'gﬁ S%%M(heterocyefe) -CO- (C‘]'CT) alkyl,
otagl)- qcaoA(.ﬁ:wn:@a’iwl Muemocyma)a@OQ@f-asbakybhPal(arylarrCO-
A BB D By S Ori N P BT g B By,

LB{'{/I) ca@lwmq (Chend-amyl), The aNtmwo a@waHm1 -B8)-alkyl),
ituted one or nore tines ‘d/ SUul

SU e oups
NETYEONiT-aevlan ietarocysie-BO-NH-atk3. Nigm) DB NE-Co)-

B RS GRS R AR o r-Car-aliy-

(431, C6) -N(Hestmbycié’)-ou*\@r@bwky@ﬂ@ﬂ} ( CLNG8iy1)-GOKYy4(aryl).,

gﬂﬁt&%ggggﬁ% ﬁj@(ﬁ O SPG PS)tn?arrﬁCyS fCHg)Q?uH%érocycie
39? r)qﬁagié? al kS' \}vﬁe eSth@zCHrgl %jSr,@)or ﬁle@fbc(:}ycllc radlc‘l’:llkr;lay be

rocycl e, C6) -a
S{Dt(smuﬁ¢dlonartpl3tn$@s(lm-li) Gltﬁjtdar(aHyGIFe,, N02 CN, OCF3, O~(C+-

V34 B)-c2)-sk, N2 (WHBLc 5, r%f’(% Coyalkyll, SOzCh,

COOH, COO-(C+-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, NOy, N3, CN, COOH, COO(C4-
_Cé)alkyl, CONH,, CONH(C4-Cglalkyl, CON[(C1—C6)aIkyI]2, cycloalkyl, (Cq-
Cao)-alkyl, (C,-Cs)-alkenyl, (C2-Cg)-alkynyl, O—(C1¥CS)~aIkyl Q-CO-{C+-Cg)-
alkyi, O-CO-(C1-CG)—ary1, 0-CO-(C4-Cg)-heterocycle; _

POsH,, SOsH, SO.-NHs, SONH(C4-Ce)-atkyl, SON[(C1-Ce)-alkyl]o, S-(C+-

- Cg)-alkyl, S-{CHy)-aryl, S-(CHz)n-heterocycle, SO-(C1-Cg)-alkyl, SO-(CHz)n-

aryl, SO-(CHa).-heterocycle, SO2-(C1-Ce)-alkyl, SO2~(CHz)s-aryl, SO»-
(CHg)n'-heterocyéle, SO,-NH(CHz)-aryl, SO.-NH(CHz)s-heterocycle, SOz -
N(C1-Cg)-alky(CHz)r-aryl, S0,-N(C4-Cs)-alkyl{CHz)n-heterocycle, SOs-
N({CHz)s-aryl)z, SO2-N({(CHz)n~(heterocycle), where n may be 0 — 6, and
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(CH2) n- het erocycl e, S02- NH(CH2) n-aryl ,

S02- NH(CH2) " - het erocycl e, S02-

N(C1- C6) - al kyl ) (CH2), -aryl,

S02- N(Cl Co6) -al kyl') (CH2) n- heterocycl e, S02-

n‘ége -aryl)2, S02- N((CH2) (heterocycl e)2 where n

a adica or iederpsyeliveragical maybe subsiituirst up éwwmecby F,

.- Og?' %Fp%bﬁg\?“%&gék dgé@ @%Yﬁy?jp%sﬁ “alkyt NHE

( CINESINHR) kiH,, NH2(C,-C§ INNZ)C,-0k)2alkyl)s, NH(C+-Cr)-acyl, NH-
RIE_O(Cl o @;( ﬁﬂ @.'S(Sa CG? aI?g/I @OQ@H&&NIEQO%e){erocycle,

m i- Er ocyc%@kﬁe%%ﬁf( &W&W E@(bsh kéO :%H -CO-

NNHaamd,, NN-COeNN-hdtetaryats) CNEC - Néﬁ-ﬁlkﬂG)C@l—(lQﬁl-Cs a[kyl N(Cy-

@5@5 RPN Keralkyl NReksTalif! 5Ramt el -co-

, hﬁét%rrcﬂtg%fé eN(C”f—@})‘ Qﬁy\%l ad:bld ag}I:QQ(@ﬁ Xg)-aMyCLcOD-Hrkéivkycle,

teroc

S N -y OB oty Gy 5 (@1 4Gpl-alkgh-Q@-H By, N(Cir

Neoca e EaN P SR Bt SR IGON et N(Cr

Kyl -
C@ yak&é%b%-l&% C@Oal 8?“ C% N((?(Bb‘Cs)_alk)é[t) é:r% N((C1 Cs)-alkyl)-

| Qt@IOQEG al kyN§(CoGaxaitaf yEFoN-( ﬁ(s(llz,l os)N Cﬁ@mﬁv a&%h\@ON

| ﬁﬁ‘\%@@?@%%ﬁ (ae% ?fé{ (@é@%@l CR(neldf¥lycle)-CO-(C-Co)-alkyl,

ryl %@m%%)@&yl,am(hbterocycle) -CO0O-(C4-Ce)-alkyl, N(aryl) -CO-

’\ém{g: @f(rﬁ% @%"9@1%&% %@ﬁi%%@glarl\ﬂheterocyclg) ¥oo- -aryl,
NQ?W) C.kqquH ﬁ‘;mal kyl), N(heterocycle)-CO-NH-(C+Cs)-alkyl),

N@(mvlé-mwﬂ-eyylmmlhe(@mﬂﬂ?)—@&wwwl, N(aryl)-CO-N-(C+-Ce)-
R ) B R SRk MR AR B TR e -caraton

B R!grgﬁ/ er¢ &gélt Cgébcg)oqa:m@%cﬁéw Ayl Niaryl)-CO-N-(aryl)

20

25

- 30

N{ theterospsie)- Ndawl]gzcléuﬂ) - Irl;)ﬂ@r% _(CH2)y-heterocycle,

N0 BE005 R ders Rl AR e Sy ity e

substituted one to 3 times by F, Cl, Br, |, OH, CF3, NO2, CN, OCF3, O-(C4-
Cg)-alkyl, (C1-Cg)-alkyl, NHz, NH(C4-Cg)-alkyl, N({C4-Cg)-alkyl)z, SO2-CHa,
COOH, COO-(C-Cg)-alkyl, CONHs.

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 exciusively of carbon atoms, such as,
for example, cyclopropyl, cyclopentyl, cyclopentenyl, cyclohexyl or
adamantyl. | '

The cycloalky! radicals radicals may be substituted one or more times by -

. suitable groups such as, for example: F, Cl, Br, |, CF3, NOz Na, CN,

‘COOH, COO(C1-Ca)alkyl, CONHz, CONH(C1-Cs)alkyl, CON[(C+-Co)alkyllz,
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where n may be 0 - 6, where the aryl radical or
heterocyclic radical nay be substituted one to 3
times by F, d, Br, I, OH CF3, N2, CN, OCF3, O (Ci-
C6) - al kyl, (C1-C8) - aIkyI NH2 NH(Cl C6) - aIkyI

N( ( C1- ce) al kyl )2, S02 1 COO- ( C1- CB) -

Craoh (GrCaiNgiyi (ExGabalkentian2C8rlvat Coifai-Beblky

b@jﬁ@*@%@ﬁ%ﬁ?ﬁa@“ pI@f1 "D'a\d @E) ;d\DCo)r h&gf gf;%r bons

ePOyHY,| SORIHOBIYNH, hSK}éNH(Q U%?—ENVKWLN['(Gw%?fbkyﬂByS (Cq-
be substituted one or _npre suita

grodsylsadke e aW&rSéQHaintf@terpcy@? S@'(Cw&)@ih}% REx(CH2)n-

Ry SOET TR R TS SOa(CHlyp. SO

(CHOGhewmrseyye,, SORINIGIH; alakyl| S@-NGIC%)n MtEWCVdE, SOz

%@ég'&@@%) %W&ycﬁ&@@@%@iﬁb%@hﬁﬁ@cyde SO,-

Elar%% stg‘ésaﬂ(acﬁwl}hé@%%e)?ww& % may(6d- 025 6, and

? het er ocycl e,
SOe(a[L's[L rm!)caiuokyie;erggc(hg-@;ma mqm he substituted up to twice by F,

B At e

W)Wﬁrm%ﬁﬂ%)wml *@Q@WMCNH(CWHCY' NH-

@ (ﬁ@ %';(¥11';1?‘1$k‘§7 )}é}a}réwl QG @-ardo NH-(Q-heggrocycle,
o 57 WA Bt L0 o, R ndcco

UéHsa:pthHe(t@d\leéterdowmlee ma(;wcs) alky| BO- (CHCe(}Bléﬂgyl N(C1-

SISO S e NGy Chl e GGt ool co
Nlﬂt&%‘c?t(?ciq'@cg C%)'félkﬁql\(lfl_%'o 5’@ Rl dﬂ(hba) alkﬁle -%Pc?c hgteerocycle
NIHC3E ) earlipyl, CNDI-NJEIEQ(ZH@@W);I N (C4-Cg)-alkyl -CO-NH-aryl, N(C+-
N Sk N EORH R R e, NUTE Cs)-alkyl)-CO-N-(C1-Co)-alkyt)z, N((Ci-
Ce)-alkyl)-CO-N((C+-Cs)-alkyl)}-aryl,  N((C1-Ce)-alkyl)-CO-N((C1-Ce)-alkyl)-
heterocycie, N((CT—Cs)—alkyl)fCO—N-(aryl)g, N((C1f06)-alkyl)-CO-N-

(heterocycle),, N(aryl)-CO-(C4-Cg)-alkyl, N(heterocycle)}-CO-(C4-Cg)-alkyl,

| N(aryl)-COO-(C1-Ce)-alkyl, N(heterocycle)-COO—(C1-CB)-aIkyl, N(aryl)-CO-

aryl, N{heterocycle)}-CO-aryl, N{aryl)-COO-aryl, N(heterocycle)-COO-aryl,

~ N{aryl)-CO-NH-(C1-Ce)-alkyl), N(heterocycle)-CO-NH-(C+-C)-alkyl),

N{aryl}-CO-NH-aryl, N(heterocycle)-CO-NH-aryl, N(aryl)-CO-N-{C4-Cs)-
alkyl)s, N(heterocycle)}-CO-N-(C+-Ce)-alkyl)z, N(ary!}-CO-N((C+-Cs)-alkyt)-
aryl, - N(heterocycle)-CO-N({C4-Cg)-alkyl}-aryl, N(aryh)-CO-N-(aryl),
N(heterocycle)-CO-N-(aryl)s, aryl, O-(CHz)-aryl, O-(CHg)n-hetérocycle,
where n may be 0 — 8, where the aryl radical or heterocyclic radical may be
substituted one to 3 times by F, Cl, Br, I, OH, CFs, NO3, CN, OCF3, O-(Cs-
Ce)-alkyl, (C1-Cs)-alkyl, NHz, NH(C-Cg)-alkyl, N((C1-Ce)-alkyl)s, SO-CHs,
COOH, COO-(C4-Cg)-alkyl, CONH.
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11 NHaryl, NH CO NHheterocycle, N(Cl-C6)-alkyl
-CO (C1-C6)-al kyl, N(Cl- C6)-al kyl -COO (C1-C6)-al kyl,
N(Cl- C6)-al kyl -CO aryl, N(CLl-C6)-al kyl -CO
het erocycl e, N(Cl-C6)-al kyl -COO aryl, N(CLl-C6)-al kyl
-C0O heterocycle, N(Ci1- CG)-kayI ) ] .
- Betercyaa - oxel)etarqcypbc ragical- ogphalnicgs aedriag aysfems which,

N%% ﬁ‘) c? %?H} ?@’\Wﬁgrﬁ&fé@ﬁ%g’s ﬂﬁhbfs for example,

(Ni(ﬁi(trgglehyb)(yg'é& Ok é@iur(N?@J%cilldg%J)d)ed?Ewhls d?}finltlon are Iring systems
( Cl- a et er cl e;
N@(@h&ih h@%rsﬁcs% r@r(tgfeylnstﬁroqwe Q:IB@G? § ﬁ&ﬂ%ﬂ topRpzene
(I\Pﬁélgr ocycle)2, N(aryl)-C0-(C1-C6)-al kyl,

(het érocycl e) - CO- (C1- C6) - al kyl,
N(aryl)-COO ( Cl- C6) - al kyl

%HE@@?O%%%% @]"hoﬁ{rgpgﬁ% @(%Sajg'y@}e Rritiyl, aXocmy|

. %&%lﬂd@ibwlebe Cgﬂ,y benzot)hrenyl benzothiophenyl, benzoxazolyl,
kyl

N |
(gé%bfa@@w e) - (t@rmtme(zgj)d,os) ab&yatgtrazolyl, benzisoxazolyl, -

N%%ﬁ%)l G}th% W%H@M%?bgl (%Fﬁéfalyloga'\%grrb\élzolyl, carbolinyl,

N?Lhiﬁta@cblmwd gLirfetn i, ( AH mcﬂlth!) 2,quinoxalinyl,  quinuclidinyl,
N(aryl)-CO N((CLl-Co)-al kyl)- ar '
NetHemawhy cFEPMEnY| (@10@@!1 al mahyéircwumolmyl 2H,6H-1,5,2-

lﬁflé&%y!( G_Q)ogiﬂfdfb?l.r?‘o 1(55813%?!%%?8% W) - C(}UN-[(ar ymrgzany[

eterocycl e,
mayd:bmlmlmyl 6imidaeoianyl, hienidaydlyk, a’tiﬂclaﬂiazmiy[h mdullogzly ohd@ilzmyl

goﬁ(? 3&3‘%@@ R&r?t Lt Utn@faﬁgon?@éoé%ylt AT doﬂziéwl |sorndoliny]

| NH ,
(I%ﬁé%@ ;ig?ﬁf(qud)\lﬁ%yl Q&nzﬁi@da’%oa@lj, CogOtP;'f_ZOH alticyl(&fzolyl

aosFEholingl, Anaahghyndmwl c alctatwaineiseqyineliml, 20y, 1,2,3-

S, T2 ROEERORRY M 2 aRadiRRoND" | 1.3 4-gxadiggoiv

agxdzoligifliyc al Dxapylybe saksbiidinyied qmnﬂﬁm;mre ghiemaattdidinyl,

.sui tabl e 9rou ps

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, pyrroiyl, tetrahydfofui'any], tetrahydroisoquinolinyl,
tetrahydroquinoliny!, 6H-1,2,5-thiadazinyl, thiazolyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thienyl, triazolyl,

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 thatis

to say, for example 1-oxy-2-, 3- or 4~ pyndy!
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such as, for example: F, d, Br, I, CF3, NO2, N3, ON,
COOH, 000(Cl- 25 Co6)al kyl, CONH2, CONH(CL-C8)al kyl,
CON (C1-C6) al kyl 12, cycloal kyl, (Cl1 Clo)-al kyl,
(C2-C6)-al kenyl, (C2- 06) al lgl/nyl 0- (C1-Co6) - al kyI

O CO (C1-Co) - aI kyl, -aryl

OAD i dpdee)arneieéwaﬂm of the@skhzste@@sﬂes ggicingpe benzo-fused

| kyl, SO02N[ (C1- C6 I kyl]12, S-(Cl-
éﬁyﬁ%rg@ y aryl ,[(S-(CH)2) ?- h)ét]erocycl(e,
SO (C1-Co) - al kyl SO(CHZ) 30 aryl SO(CHZ)

heterocycle S02- ( Cl- CB) - al kyl . S02- co) " aryl S02
(Bhe)h WV@J@?QF@G’EQQQ)!NQ( s giay & ST E ) siitiied ons %F more

ﬁﬁ%fgw 5}??%}% ¥§é[‘?aPSF3% "example: F, Cl, Br, |, CFa, NO, N,

SOR, NCTIORS) COG(E ) CEpRyh- IRONHocyEONHEILalkyl, CON[(Cr

S E T e G RS QR 2 i el o

regy gmgu mbmae?@ Cf(g@igggl(m @%? -BwIF, @00&01-06)-

(IGEte@&)yclﬂ Kyl , NH2;  C(NH) (NH2), NH2,

G SEheeldely MBI 8 KA SO B AR, o

hﬁ%% BLCHBE-S, fE‘-‘(@H C%ym@mc&}clws 1ao:y)Lau(w SO- (CHz)

t | Cl-Cs COo
b B0 et S boks) Shka, SOz

Nﬁ% té)e@%)i@n{iéygg lﬁfcx—rﬁ‘%{ﬁcgéal\f@-&%é%é%@bi@’ | 50,

hH(Gf—G@)fa!k?l) Oﬂdz%a@&) SUQW(G&KX)-ﬁkW(CWQrQEt@E)Gyald(yI SO»-

| %ﬁhgt 5 aNQ:”;’ ?1 Qeqﬁﬁrqg/y@; Wopre. omaype Py 6. and the

;iﬁr? ié'@ﬁ%@aﬂﬁétﬁ%&oﬁq&]ﬂgd“@) Béyé'?ibghtuted uEto twice by F, Cl,
31, GH G}, N NENCDCB) OeleyCaak (Cr-Corlkyl Nt

%6@)(%) jﬁé?l%“‘*% %5( ;ﬁ}"ﬂ@%’(@mg@?ﬂgag EI{I—&%’ %GCKL NH-

gdljg)t@&’)e%fféll@)laNM @O\@ 1E L0 ey ElEY aryINNH JBhetarocycle,
NH-COO-aryl, NB—I COO heterocycle NH-CO-NH-(C4-Ceg)-alkyl, NH-CO-

- NH-aryl, NH-CO-NH-heterocycle, N(C1-Cs)-alkyl -CO-(C4-Cg)-alkyl, N(C4-

Cg)-alkyl -COO-(C1-Cg)-alkyl, N(C4-Cg)-alkyl -CO-aryl, N(C4-Cg)-alkyl -CO-

" heterocycle, N(C4-Cs)-alkyl -COO-aryl, N(C4-Cg)-alkyl -COO-heterocycie,

N(C1-Ce)-alkyl -CO-NH-(C1-Ce)-alkyl), N(C4-Ce)-alkyl -CO-NH-aryl, N(Cs-
Ce)-alkyl -CO-NH-heterocycle, N((C1-Cg)-alky!)}-CO-N-(C+-Ce)-alkyl)z, N((C+-
Ce)-alkyl)}-CO-N((C1-Ce)-alkyl)-aryl,  N((C1-Ce)-alkyl)-CO-N{(C1-Cs)-alkyl)-
heterocycle, N((C+-Cs)-alky!)-CO-N-(aryl)s, N((C4-Cs)-alkyl)-CO-N-
(heterocycle),, N(aryl}-CO-(C4-Cg)-alkyl, N(heterocycle)-CO-(C4-Ce)-alkyl,
N(ary!)-COO-(C1-Cg)-alkyl, N(heferocycle)-COO-(C1~Ce.)-alkyl, N(aryh)-CO-
aryl, N(heterocycle)-CO-aryl, N(aryl)-COO-aryl, N(heterocycle)-COOC-aryl,
N(aryl)-CO-NH-(C1-Ce)-alkyl), N(heterocyc[e)-CO-N.H-(Cq-Cs)—alkyl),
N(aryl}-CO-NH-arvyl, N(heterocycle)-CO-NH-aryl, N(aryl)-CO-N-(C4-Cg)- .
alkyl)z, .N(heterocycle)—CO—N—(C'1-Ce)-a[kyl)z, N(ary!)}-CO-N((C+-Cg)-alkyl)-
aryl, N(heterocycle}-CO-N((C1-Cg)-alkyl)-aryl, - N(aryl)-CO-N-(aryl)z,
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N(aryl)-COO (C1-C5) -al kyl,

N( het erocycl e) - COO- (C1-Cs) -al kyl, N(aryl)-CO 15 aryl,
N( het er ocycl e) - COaryI N(aryl)-C@aryI,

N( het er ocycl e) - COOar

|
r\é\‘zfgt@%’%?@)@é awl)nz 018@6) %(@iﬂlz)n -aryl, O-(CHz)r-heterocycle,

’\@r t 31 F@ %Lpérléog/)hgwﬁf(ee%&?yacdt@! o?%ewﬁbeyéﬁc radical may be

%Mt&mt@dyﬁi&ébo-mi&s(@lf-"@@) - B, k,y(DHZ CF3, NO3, CN, OCF3, O-(Cy-

NP o g1t S5 NN NS S Ay aNyC1-Col alkyl)z, SOz-CH,
%@fdﬁ)c%{_@%g?@, het erocycl e) - CO- N- (aryl ) z,

) n-heterocycle, where n
may be 0 - , where the aryI radical or heterocycllc

B?ﬁlcla %?rhqy_rp %@3 orﬁ%gﬁh@}q %%ﬁgaq@eic@sa%g? %g%é the desired

F\II(Q%TC al %ﬂ*éé)ét( de?‘?ﬁ’dssggfa%uﬁ@eri‘ﬂfﬁét%f?rc ?xaé-gg)le tlhl? ?pecmc

cmmourz@ ChOE%I el ikjendesdusel thewnnde »f radwnisiratiom and the

Sl (R 5 B pReti e, baRopdis eskiaihin fe rance

diperl ©.3 h@wctsnot)qm@ ﬁmca\ﬂy from 8 mgrtboa@dwgqméruaaw@lnyﬂ per
of carbon atons, suc for ex anE cl,opr opyl

@@Q@Brﬁf;DOdwaHp@ﬁteéi@wpieé’ywm g/paygf ngmravepnous dose

SR Yor, AR OB b et HAg N
asultafody be>a11m1|ne:terléd & infBsionl of tCFBg tblClZ]O m@ JpeeNilogram and
%l‘p@w éaﬁ% arlghgilfg @lﬂ a)g‘H(S%(l@OFg %ykg,?ntain for
(&emsid; ﬁblﬁeﬂ)ﬂ' ng @&QO%C% ?g@ﬁg%'frorﬁ A ﬁgi@elbiﬁbkbler mililiter.

O CO (G -C6)-al kyl,
Siagly dbsess maye tertady cos expogp, fr@mfﬂm@@q 1 of the active

%%Jé'éﬁé%t cI:?\Ls alslrkr%loule%qzor |F1]%ct|c():|§§ n‘?‘ Xo%t%in,%b‘ (@xample, 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 pharmacéutical
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 compouhds of formula 1. The pharmaceutical compositions of the
invention can be produced by one of the known pharmaceutical methods,

which essenhaiiy consist of mixing the mgredlents with pharmacologlcally |

B acceptable carriers and/or eXCIplents
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C6) -al kyl, S (CH2), aryl, S-(CH2), -heterocycle,
SO (C1-C6)-al kyl, SO-(CH2)"- 5 aryl, SO (CH2)r
het er ocycl e, S02-(Cl-C6)-al kyl, SQ2-(CH2)n-aryl,
(CH2) n- het erocycl e, S02-NH(CH2), aryl,

- S@2- NH( CH2) n- het erocycl e, S

N( Cl1- C6) - al kyl ) (CH2) n-aryl,

ﬁ%%g‘e“ﬁ@ ?éﬁ%é%&gﬁ% C{B_‘g? lﬁ%%@’gr %Eey e, suitable for oral,

neactdletdpical Sperardl (fdrlexamiplé sublingiedl) anmd betwtmj/(fbr example
radl cal may be substltuted u to twi ce

Bpubaytpnewts, iNtpmussulapcitda @rr@@j omytr%yew.{: s) admfn%s”cratlon

(’\é %qhgy ols.;\';s'%r ﬁgfé\'"r%@%"%f allah'ﬁws{}“a"n&p a&pandd! Kyl each

Cﬁd(v@!ua‘te}asalolnﬁhe riurtﬁr@%d @ve@@ ethqunleﬁmhﬂ reated and
EEP %Hﬁ ‘(?rr@ogé%je gpmgo Cﬁ?pfé@fm,q,l@ é %ezteaeého% gle ECoated

d}"d‘eg)eérﬁ{ %?lfé'deslowcl?%eéé% fo?ﬂnh}dtlons also beiong within thé

me@ork mﬁhalm(\geln;iom( Prefemncel mygwer(:@ acig- and gastric juice-

Nl%&gtg )i |o n%u%@% c%%%ﬁ%stlét%ggé bggi!rt%yblce comprise

NeSHLIGeR) - al dodtateCO h&latd 0 I N(&ed | kiihalate,
-CO- NH aryl , NaCl @halk ) god%ﬁyhetéroi%élea ihalate,

WX@XWPHW@W'C@@'%E{QP%?[EQ ky@and am(lrer@p polymers  of

' ﬁﬁ%@é@g (ﬁé} H@%h%%amagxléfﬁakyl) 20 heterocycl e,

N( ( Cl-Co6) - al kyI) CON(aryl)2, N((G-Co6)-al kyl)-CO N

(hﬁltéqetgg %Wr%)@%e N(a?él %%g?;%:r orgl aém%létratlon may be in the

y&f)s%{e%m@)s éﬂ%‘é' for exam le. capsules, cachets, suckable
N% terocyc % kyF,) Na?y) cOaryl,

Neabistt® 0o tghidate) eqh af wh;chM(cmtqm)a Givest gmount of the compound

,\éfh (%;ﬁ{u ﬁﬁ- E&%% %&q{?psfles as solution or suspension in an

QIR0 @Y Chehadliedi (iglidObr abkyan . on-water or water-in-oil
N( arél )-CO-NHaryl, N(het erocycl e) - CO- NH aryl

Ngraulgion. Gbese (og:[nm:es)uorw ogly) as already mentioned be prepared by

R{@eﬁ én[%*ﬁl%@%?&y; é% o’ Wcl[l'? ficludes a step in which the

N{diivbemeeadibr) <Ha- Md Ga‘efﬁﬁﬁ (whienl maar Wonsist of one or more
I\éd%%/onal Ci%gd(:gr%; )azre 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 tablet 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, glidant, inert di!ueht and/or one {or more)
surface-active/dispersing agent(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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N(heterocycle)-CON-(aryl)2, aryl, O(CH)r aryl,

O (CH2)n-heterocycle, where n nmay be 0 - 6, where the
aryl radical or heterocyclic radical may be 30
substituted one to 3 tinmes by F, d, Br, I, OH CF3,
NO2, CN, OCF31 O (CT- Co6)-al Kyl, (Cl1-0C6)-al kyl, NH2,
NH( C1- C6) - al kyl , N((Cl-C6)-al kyl)2, SO2-CH3, COCH,

Cp&rocyﬁ%g?' éﬁ*?osﬁgﬁggwg%ﬁ ﬁrl'e?sg %%E%C*o‘? ﬁ’ém{al {sublingual)

whdainistration boﬁ'rp@lﬁecwdi@ble @tﬂetscwmmh S:eniam & m:ampmlnd of
such as, for ? 1ro gen, en or Fré'
Ai%@uiﬁwl:}”dﬂe%l IEHOWQ fqlel e ')ﬁlSHF%@ BPH@a@?’é‘i ghiyagaganth,
Ea&ﬂ sGhigh %B@r%ecl eEB%SB%E@W%YHhéﬁ bhgs 'S%‘IH absgelatln
fuse enzene nuc . abl'e "heterocycl es
" &ved glycenad lor sucksiecaidsguraragabicr i di nyl, azoci nyl ,
benzi m dazol yl, benzofuryl, benzot hi enyI ,
benzot hi ophenyl, benzoxazolyl, benzthiazolyl,
beRZinh 4t MCH] | cQ%é%ﬁbh@Z Cﬁw’tbblebeftﬁ" S@éﬁ'@ﬁt@rﬁﬂ i ad@inistration

benzi sot hi azoI yl, "benzi m dazal i nyl, carbazoly
mm@mmazefegably sleriteoRgusaUS pr@uared@@rsmﬁ corgRPus] ofrmrmula

RSk B R T B s .
ZFhéislé brépa?attdhé Mrézpf@férab administered intravenously, although

di hydrofuro[ 2, 3-b]-tetrah rofuran fur (g furazanyl
aﬁra@z%fat@nnmay i %5@'@ P?%ﬂ( Qynﬁulagga9¥ us, intramustular or

éﬁrb& Rz4! Mhectlb OIGﬂh'e & lpret/y?r%‘ﬁbh%'z%ﬁ Rge’férdbﬂﬂ%leyﬂ)mduced by

I'ndol yl , |so enzof uran I'soc
[ mmmgjﬂm)lcpmpauadl widho Iwa’agrl and insaking dhglresmltmg{ ohdionnsgterile

be d [, i
D RRaTg i, o JIPairRR cTBbesifgs o it invRaipRgenerall
Oetﬁ%:amirwo 110 3%3by %%t@mé/éctwle corfipexasli azol yl

, 2, 5-oxadi azol yl, 1, 3,/4- oxadi azol yI , oxazolldlnyl

| oxazol yl, oxazoli d| nyl, pyrimdinyl, phenanthridi nyI

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 butter, and shaping the resulting mixture.

Pharmaceutical compositions suitabie 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 transdermal uses can be in the form of single patches which
are suitable for long-term close contact with t'he patient's epiderm-is' Such
patches suitably contain the active ingredient in an aqueous solution which

is buffered where appropriate, dissclved and/or dispersed in an adhesive or
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20 phenanthroll nyl, phenazinyl, phenothi azinyl,
phenoxat hi i nyl, phenoxazi nyl, phthal azi nyl,

pi perazi nyl, piperidinyl, pteridinyl, purynyl,

pyranyl, pyrazinyl, pyroazolidinyl, pyrazolinyl,
pyrazolyl pyrlda2|nyl pyri oxazoles

pdiisbetiad o2 @pé&nerpyﬁr suitatie agtve inoregdienticansentisfion dg iabout

D15 3 S50 eGP, 0PI A 2 R ror

28ctived i rr@g{mdifeﬂﬂ b sd irBigkhse Hhyl e?ecﬁrcﬁﬂalnéﬂaﬁl cﬁrylontophoreSIs as
t hi azol 1, 2, 3-t hi adi azol yl 1,2, 4-thi adi azal

oS ined, o Gxgee, In P armackkHeRl 3 errch b 7B, 1986).
triazolyl, tetrazolyl and xanthenyl. Pyridyl stands
both for ‘2-, 3- and 4-pyridyl. Thienyl stands both for
2Thembm@§hrﬁi{$hbﬁﬂ3& forfuuly || wibgnsks aldmmnsfeme'd Honmdr glse in

3-fur A|SOI cluded are the corre di
FOTHREIOBoBURILTOT, A5V SMOTSTEHS. TEIaE.driee Méredients
s&fébl@forc”om haﬂorﬁﬁfddﬂb&sar@ Al'so included are
derivatives o ese heterocycles which are

benzo-fused one or nore tinmes. The heterocycles or

"} S BAB b AR SRLE TR 85 A0, BP9 THEY Fay be
GomBined! w:trCE?e c&iﬂ%ouﬁ@s of ﬂ?l‘é fo@%dl E @Qﬁe@ﬂwéﬁ)@l ikyparticular
CONH2, CONH( C1- C8) al kyl | C6) al kyl |

c@@m@@ypayrgist(ocgmmmprr@rﬁwf th@cgffqg) mu@ﬁ;}matlon of the active

cBERar i ok Rl Hhe b CRRb T ERti Rl Ktion o

%Fﬁctlvsqﬁgfedﬁﬂﬂs NbiZhe @@ﬂélhi( & inGhe-fakreydf, combination products
sn( lﬁr@ﬂb@i@pave &g ?@fnt‘s‘s%regb%ﬁht %&éf?@zﬂé%ﬁég&'ﬂﬁca'
%p(a Cﬁ%r& gﬁ?s)trb‘f 'ﬂ?éogﬁw flgfedieh fstdd BBlovphieVdiisclosed in the
USP chtlonary of USAN and International Drug Names, US
Pharmacopeia, Rockville 2001. _
Antidiabetics include insulin and insulin derivatives such.as, for example,
Lantué@ (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 hypoglycemlc

active lngred;ents

The orally effective hypoglycemic active ingredients include, preferably,
sulfonylureas, biguanidines{, megiiti'nides, oxadiaZoIidfnediones,
thiazolidinediones, glucosidase inhibitors, glucagon antagonists, GLP-1
agonists, potassium channel openers such as, for example, those
disclosed in WO 97/26265 and WO 29/03861 of Ndvo Nordisk A/S, insulin
sensitizers, inhibitors of liver enzymes involved in the stimulation of
gluconeogenesis and/or 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



(CH2) n- het erocycl e, SO2-NH(CH2), aryl,
SQO2- NH( CH2) n- het er ocycl e, - 502-
N(C1- C6) - al kyl ) (CH2), -aryl,

© S2- N(C1- Co) - al kyl) (CH2) n- h éﬁrocycle S2 15
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R, RS AT L5 ) e -

(ﬁgrl g on@)r@@ﬁﬁi%éﬁ%? d‘%e?%@ a]ﬂ'&@f P é;gngg E,rceptor

NBZP = 8dahd<inkiiphospRatelH ( C1- C6) - al kyI
N( ( C1- C6) - al kyl )2, NH(Cl-C7)-acyl, NH

CO- (Cl- C6) - al kyl , NH COO- (Cl-C6)-al kyl, NHCOaryl,
N 6k hehSs Bfmsmt %f tkd nll\%rﬁ%g‘? %zé/ leom Cé)ounds of the formuia | are
NH COO- het er ocycl kyl', NH CO
l\l&drailury$t,ered—ﬂmmbiﬂa®oanmﬂyend4Mﬂ(QmA (Ejuczta?@lnhlbltor such as

|&1\)(aége§t f@/:agy% (ﬂg'?yastﬂls%lw aéllnkﬁ o&%a%) c%rf%gtatm,

hﬁis@ﬂr@@ﬂéﬁh Sl M\E@éAGB\’)-h?HMy% EhagitaryNdanzsme A).ky|
- COO het erocycl e Co6) - al kyl
- CO- NH- ( C1- C6) - al kyI) N( Cl- C6) - al kyl -CO NHaryl,

%Oﬁg%g@(%qﬁl Fu{ Eﬁ%{ﬁ%&ﬁ%%{r@unﬂﬁ (oé the formula | are

Cﬁdﬁé?_lég%féd F&%&I&Hﬁwéiléé%mlelwfml absrc])rptlon lnhlblltor such as,
- -a t

N& awgieaﬁr%ﬁ'r}ubeotmﬁ%gvdﬂ F% & lééideo@(f i h?fﬂy5%°f%@oﬂpd as
(gescrmray il PlerEN ?g@h@g@@g( YhofRoableBod, WO 2004/000803,

eterocycle
N(Vai'B Z094/0008081ERON14DRY) US 6, 498 156.
N( het er ocycl e) - COO- (C1- C8) - al kyl , N(aryl)-CO 30 aryl,
N(heterocycle)-CO aryl, N(aryl)- coo aryl,
Nhhﬁrﬁ@reﬂ%lmbnﬁ@trﬁé iﬂ\ﬁentlon the compounds of the formula | are
N(aryl)-CO NH (Cl al k
mdmtr@t@(gddrbpowmcwé@ -RPARI gamma agonist, such as, for

NCEIYL; (R b dEEBEOSHFIsr, EPAbsR6Y

N( het er ocycl e) - CO-N- ( C1- 06) al kyI ) 2, ,
N(aryl)-CO N((CL-C6)-al kyl)- ar
Mpw%legtt&ggn@yntﬁ LG @ye@gyn,athg,mmgpynds of the formula | are

%m‘%% %mﬂ A&’no&lgw @tr@pgg% 'b%) ik (@H! 52, for‘

exampie GW 9578, GW 7647,

ud

In one embodiment of the invention, the compounds of the formulfa | 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.

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

fenofibrate, clofibrate, bezafibrate.

In one embodiment of the invention, the cofnpounds of the formula | are

~ administered in combination with an MTP inhibitor such as, 'for example,
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where n may be 0 - 6, where the aryl radical or .
heterocyclic radical nay be substituted one to 3

times by F, d, Br, I, OH CF3, NO2, CN, OCF3, O (G -
C6) - al kyl , (G -0C86)-al kyl, NH2 NH( Ci - C6) - al kyl

N(( Cl- 0B) - al kyl )2, SCR-CH3, 25 COH S
mlamld@s)alsa&womwoaw a&MﬁFﬁt =ofmigresemmalu didglygeride
& mﬁl essary to achieve the desired biologica

e ¢l FFBEH@H s on a nunber of factors, for exanple the
speci fic conpound chosen, the intended use, the node

of administration and the 10 clinical conditjon of th

phit pegembpdimest 1of tae daveniioge e gpmpornds 1kf thefgemula Fare

f I
58’%3%;-&% i 0601’9‘8. og'{r tf}_l'ér‘n@llo ﬁ%o%cﬁgyg%hfet%orﬁé@%r%e for
3e>aeaan WOE&%S/?M&H ot 1 6)22%5, 88D ) esuchags béor éxample, HMR

exa inthe range from0.3 ng to 1.0 ng/kg, which
033?14 suitably be adm nistered as infusion of 10 ng to

100 ng per kilogramand 15 per mnute. Suitable
“infusion solutions for these purposes may contain, for
: ebnanpé embodimedt of rige tioverdiony the gpmpalngs faf dhe forrguiaol are

SieBEd B paimhiiafon it P ErRE HERIERL s ST B8 R et

TJTFFE-TOEVIEET'FES ch@resww@éﬂapﬁanéfevpfd@@w n, for
exanpl e, from 1 ng to 100 ng, and singl e-dose

fornmul ati ons which can be adm ni stered 20 orally, such

ex aﬂ%? een%%adﬂ@%ﬁﬁ Og ?f?% Ll'rjl\%ngH El?%) angmf.]ﬂ'&é’ To? Colﬁné ?Bﬁ?ulfaolr are

68dmmistefedt int dembination ywithf atﬂmymerbc)b&mtd adsarbent such as,
condi tions, the conp und? of fornula I may be used as

tfﬁéetS@Wﬁ!ﬁjﬁ;ﬂoleng@ﬁm'”%Lﬁoeﬁsr‘?é@a&‘i‘e preferably in the

formof a pharmaceutical conposition with an

acceptable carrier. The carrier nust, of course, be 25
docem: antodimenhef sle seventian, the cemooupds ichItae vibrraulahleare |

AR T peoRafetRb Sifoan Rotricanpr; BelRky (e US
6,342,512), such as, for example, HMR1171, HMR1586 (LDL = low density
lipids). '

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

in one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein lipase inhibitor, such as, for
example, NO-1886.
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be a solid or aliquid or both and is preferably
formulated with the conpound as a single dose, for

~exanple as a tablet, which may contain. from0.05%to

95% by wei ght of the active ingredient. O her 30

pharmaceutical ly active su.bs@?anc_es may |ikew se be _
phesaatembediment 0§ thetimentioanfr campeungds ghthg fermylgel are

b ) " ¢ i .
CPaTRaR) Fieu ORBERL o A pro e B I e s, for
wBxarhples S@20449Q, consi st of m xing the ingredients

w th pharmacol ogically acceptable carriers and/or

exci pients. 17 Pharnaceutical conpositions of the

i nv [ . 4] d tial,

¢ B F0E, bRl 8 g HicicR, Y cBiBounds OF B formula | are
padmittistessd (f combinatiph evithsa lsguaenesynihetase dmhikitar| auch as,
i pt rader nal j Nt ravenous) administrati.on, 5 although

t %W'%Lﬁ'ﬁéd@“ﬁ%de of adninistration depends in

each individual case on the nature and severity of

the condition to be treated and on the nature of the
clonpoe einkddimentof dhe innsadionn theachmpasieds @ddhedormula | are

formul.ati opns and,coated sl ow.r el (o] -1,0 l.so
ER LRI, BPRE TR R o A BRI et 300 R for
PefrapeNCe-1097 G Vedbting aciid- and gastric juice 10

resi stant fornulations. Suitable coatings resistant to
gastric juice conprise cellulose acetate phthal ate,

PRl i f .

PPt eiaT et B RIS MRlEn. the pampounds of the formula | are
padmimistsreaf in cehbmatiphi witae kpamedinhititoy| suat hacfoylexample,
15 Suitabl e pharnmaceutical conpounds for oral

aE@-st rati on may be in the formof separate units
such as, for exanple, capsules, cachets, suckable -
tablets or tablets, each of which contain a defined
anoome enibadirmenb of thdnvention, 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 meglitinide, such as, for example,
répag[inide.

In one embodiment, the compounds of the formula | are administered in
combination with a thiazolidinedione, such as, for example, troglitazone,
_ciglitazone, pioglitazone, rosiglitazone or the corﬁpounds'disclosed in WO
97/41097 of Dr. Reddy's Research Fouhdation, in particular 5-[[4-[(3,4-
dihydro—3-methyl-4-oxo-2-qui'nazoIinylm_ethoxy]phenyl]methyl]¥

2 4-thiazolidinedione.
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of formula |I; as powders or granules, as solution or
suspension in an aqueous or nonaqueous liquid; or as

an oil-in-water or water-in-oil 20 ermul sion. These
conpositions may, as already_nentioned, be prepared by
any suitabl e pharmaceuti cal %2t hod whi ch i ncl udes a
strtapnarﬁmhodlmarﬁeth&amm@@unmgpédh%rf@rr@wia l afe adnnigered in

o EtheRh of P30 el leoRitRsfiinBl LM 44, J8Pexample, migitol

COFResibbkens are generally produced by uniform and
honogeneous m xi n of the active 25 ingredient with a
| Ijohe embpdimeritniiey comppdeds obithel femmyladr areapdiginistered in

S kRIS i SR, (M, oo

nakskriedain W aizn040080aul es of the conpound, where
appropriate with one or nore additional ingredients.

Conpressed tabl ets can be produced by tableting the

;9{;@ \Ag'lﬁanduHe‘?ﬁ fﬂ%sé&%ggdé oF ffhé‘f&#hu’ﬂé STy ?@ﬂgﬁbgw in

er. or priate m xe
becomemnatighi wa}mtan eofivd irdjrédient \ndmhi actone ther AfBrdgpendent

THERRRET KhPaR PLBTEPel calF bR BRI SRy AR gpRytamide
ng@oér@imﬁmd hryiﬁl'd%hghrﬁeb”ﬁd@@f‘}léﬁa ipi.and is |

Istened Wi th an Ihert liquid difuent, in a suitable
nhmbnaeamtl@dlrrFHMrW@cemmpoamd&@ﬁybf@%ﬁwrmﬂs Ivriecadmindstered in

cHifpPPeliob HiEToR Rt B8 AN Ao SThAes Eotblige o o

f esiBInatibn Wit aasﬁlf@mﬂme@gan@cmﬁﬁb&nyrns wdthoaesw@fuhyturea and
arabic or tragacanth, 5 and pastilles which co

t pearber@JeRagiinida N reeformis cnsulithand ag%ilfﬁﬂvlh'fégrﬂ*asﬁm and
gh%%Frﬂ[n ﬂ{sﬁH%rn%Stgcf@'E%o%é”\r%hﬂR'aﬁd |5’f%t£%‘ g1 cal

conmposli rons sulta or |bar ent er al mnistration

In a further embodiment, the compounds of the formula | are administered
in combination with CART modulators (see “Coca'ine-amphetamine-'
regulated transcript influences energy metabolism, anxiety and gaé_,tric'
emptying in mice" Asakéwa, A, ot .al., M.: Hormone -and Metabolic
Research (2001), 33(9), 554-558), NPY antagonists (NPY = N_europeptid Y,
e.g. naphthalene-1-sulfonic acid {4-[(4-aminoquinazolin-2-ylamino)methyl}-
'cyclohexylmethyl}amide hydrochloride (CGP 71683A)), MC4 agonists
(MC4 = melanocortin 4  receptor, e.g. 1-amino-1,2,3,4-

' tetréhydronaphthalene-z-carboxylic ~acid  [2-(3a-benzyl-2-methyl-3-oxo-

2,3,33,4, 6,7-hexahydropyrazolo{4,3-c]pyridin-5-yf)-1-(4-chlorophenyl)-2-
oxoethyllamide; (WO  01/91752)), orexin  antagonists = (e.g.
1-(2-methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-ylurea hydrochloride
(SB-334867-A)), H3 agonists (H3 = histamine receptor, e.g. (3-cyclohexyl-
1 -(4,4-diméthyl-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' factpr, e.g.

o [2—methy|~9-(2,4,6-trimethy!phenyl)—9H—1,3',9-triazafluoren-4-yl]~
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conprise preferably sterile aqueous preparations of a
conmpound of forrmula 10 I, which are preferably '
isotonic with the blood of the intended recipient.
These preparations are preferably adm nistered :
I ntravenously, althou adndhi st rati on may al so take

h
ocepIMEehe (N EHROBEESE It r &S o BRy astaganieteadaiRiiEr =

PoBERLEPy ReSR BRLT R DarBRIRD Gh; et raoggrt
t BgorisBUIRR! Adorfists Ulel @N1-54-2hidre-3Lmetishdsaifbimetiylpienyl)-2-
bl 0od. fnjec abl e conpositions of the invention

gkenéx JidimethybmtzndoliG-ylexy)ethylaninelsthanel ghydechiatide (WO

1 A BB IRT S SRR o o

gﬁgmghab@t_ gpsie %m@sh%@dﬁaﬁ rﬁ?m?ﬁ'ﬂ m{)mzyaaséa), MSH
m xi ng a conmpound o e forml a on

R BOAE TS IRAN G ol harmens): | GOnSte: GOk o LB =
b _ . . . ‘ _ o
PAIEEsIBHRInSRPRICHISI T8, T4 B 5 Sidimethonypheryl)-5-(2
ocydidteexykithylthiazob2-gfcarbaingyi]-5, T-denéthylinduf- 1eyljaostint , acid

[ | ot.i on, | . 25 . 0i.l .. .

ffiptses®hn 26io Sa07 o B8LF4250)" sétctenErenp BB hibjiors (e.0.
p@é%@ﬁﬁ\)ﬂ’bﬁﬂﬁeﬁg i SertBhiRhgit arfNforg@rdndigic! iip&indsve.g.
or nore of tHese substances. The active Ingredient is
géH2 0aINNB4P).es&MT i nagomsliscer{semtonin oMmimediasn. .60 1-(3-

LSH R BB 7S ISR ik s AR
AR e RIS tehonkolo b e gt
SRrmaIed, f 6FOWiBnIRTEIaReCIB@sIRg ntcREIPaMNC t (hebenzyloxy-1-(2-
OB PSR il PRRES HISRHbfeRt Bforyi

badidl eteettaryhbutyl @Esiero PMCrt @1/88685))] T&RH aagbnists d(Tdtdr sedSH
.rre];le%nsinagdpg?rhgﬁe;o%sﬁ% thyroid-stimulating hormone; thyrotropin), see,
for example, EP 0462 884 uncoupling protein 2 or 3 modulators, leptin
agonists (see, for example, Lee, DanielW. Leinung, Matthew C.
Rozhavskaya-Arena, Marina; Grasso, Pafricia. 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-B agonists.

In one embodiment of the invention, the other active ingredient is leptin;
see, for example, "Perspectives in the therapeutic use of leptin”, Salvador,

Javier: Gomez-Ambrosi, Javier; Fruhbeck, Géma, Expert Opinion on

 Pharmacotherapy (2001), 2(10), 1615-1622.

In one embodiment, the other active ingredient is dexamphetamine or

amphetamine.
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di spersed in a polyner. A suitable active ingredient
concentration is about 1%to 35% preferably about 3%
to 15% A particular possibility is for the active
ingredient to be rel eased by §I ectrotransport or

I ont ophoresi s as descri bed or exanple, |

| Ph‘armeﬁftﬂp@ﬁ!m%se@ﬁct@thg( ective 1 §gredigsy is5 fepfluramine  or

g)a? f the formula I may be adm ni stered al one

se |n c'onbi nation with further active

[ nga:amthememboamédtemeacd:héwactmegngxﬁdmﬁtss stbuirbatihe f or

conbi nati o rodycts_ are: 10, all t.i di abetics

e RBEO HR thet active 'Qltﬁﬂ'e’gﬂ%uﬁf'@?atlz They may

b or‘Fé’Ef‘?ibB@ﬁ*né\‘ltt the ficf leﬂg%tﬂ’éntt@ﬁdﬂdﬁf lo® pheffermine.
e invention ih .particular or a synergistic

| nmprovement of the effect. Adm nistration of the

off e amapana e, SRR Bive ForEREnL B OB oai ont s

- to the patient or in the formof conbination products

15 in which a plurality of active ingredients are

'p%@@ﬁtembpdjiﬂi@nbﬁﬁﬁnmgwlw of greefrarudla drarenadministered in

BB AP Ao kRSB MR bR 2B (coe

Nefesamdie, et/ TaeoRake, (IZIEiis’\\f:‘ﬂ‘H’U| é?aﬁ@érob%ﬁip(ﬂjrab@’etlﬁﬁ for

include insulin and insulin derivatives such as,

cixeatpiant of Typetaholrstercignaise ARMNERSUEN JEIBRAPY (2001 Sep-

'@Eﬁi%dgsblvacﬁé\)es su IISrhSE%)IJOB &T&ﬁ\ﬂg%{)ﬁuggf}oﬁ%ﬁmnova

Sr XA
dseitione8pestialtié® %/F@&&?hgmdﬂ@nvg) CanbEHi skdasSBiepark Hochst

'oral%%/ effective hypog cemc -actjive ingredients.

frankhagtiMain))y Eapbipglion svilt Caremag ifgrpééﬁ'é'fﬁén one
n@"géhgfaqronp&egﬁ f gg}late ?c!l’rh nist tﬁheﬁscoﬁbgﬂﬁﬁ‘é & BES formula |

ni des I aZzo I nedl ones

. and Caromax®. Caromax® can in this connec’uon 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 Sljitable combination of the compounds of

- the invention 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 invention.




t hi azol i di nedi ones, gl ucosi dase inhibitors, glucagon
ant agoni sts, G.P-1  agonists, potaSS|un1channe
openers such as, for exanple, those disclosed in WO
97/ 26265 and WD 99/ 03861 of vo Nordisk A/S, insulin
30 sensitizers, inhibitors of“liver enzynes invol ved
-in the stinmulation of gluconeogenesis and/ or

glycogenolxgls nodul at ors of gl ucose ake,
comp -.s(Mhlch al ter I|p|d met abg] i uclenas
ant i tis Tan

ar [\i_pidem ¢ active gre i €
prdem c active ing egl npounds whi ch
and PXR agoni sts and active

i ngré&di s whigh ac tthe ATP- dependent
pot assi .y et onOf T Y ceIIs (PPAR =
per oxi § proliferator acti vit ed receffEHY PXR =

pregnane receptor, AW = adenosine triphosphate). 5
I n one enbodi nrent of the invention, the conpounds of
~the formea | are adm nixst eked -in conbination wth an
HMGCoA reduct ase i nhi bitor h as si mvastatin,

- fluvastatin, pravastatin, |eyaste at OF A A in
cerivastatin, rosuvastatin [HVECoA =

3- hydre -nerngIutaryI coenzyngzﬁgG 10, n "One%"
enbodi ne f- tlhe invention, the conpounds of the
formul a rey” ag ~|sbeQ§g/¢m conblnatlon wth a

chol ester L absorlpt ikqn ¥@hybltor such as, for

exanpl e, &zetinibe, tiquesid&; panmaquesi de or with a
conpound as desedi bed i n PCT/ ER, 2004/ 00269, WO o
2004/ 000804, WD 2004/000803, WO 4/ 000805, -
0114531, US 6,498, 156. 15 | n Gfiedenbod, t :
invention, the conpounds of thefformula P are CH,
adn1n|stered in conblngtlon W th a PPAR @apim agoni st

SUChifil\ HoLJ/ -1
0
] o]
P/V\[]><H3

0]

I HG 0, S
: Ovow)(
BMS-188494

oxC. m

JTT-501
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“fornmula | are

exanpl e, rosiglitazone, pioglitazone, JTT-501, G
262570. 20 In one enbodi nent of the invention, the
conmpounds of the formula | are admnistered in
conbination with a PPAR al pha agoni st, such as, for

exanpl e, GW 9578, GWN 7647, .24n one enbodi nent of the

| THE Rixafipled ABtMBaNRISIHSTEf séhe fooilnattate lthaisvention without,
dm nistered .in conbination with a m xed PPAR

NSV JaFRRl IS ShF-st, such as, for exanple, GN1536

AVE 8042, AVE 8134, AVE 0847, or as described in WO

00/ 64888, WD 00/ 64876, DE10142734. 4. Imypne enbodi nent
ormula | are

i brat.e such as,

fibrate, \ i brate. In
ZH, 1 gnpounds of the |
comdinstfi on with an MIP
, 21 i $tapide,
_ i glyceride
transfer protein)N1n one enbodi nent of the invention,
t he conpounds Eﬁzihe formula | are 5 administered in

conbi nati on w T8 aci d absorption inhibitor (see,

for exanple,
one enbodi nenk

i nhi bitor such

- for exanple, US §4245,744 or US 6, 221, 897), such as,

for exanple, HVR "1741. In one enbodi nent of the

i nvention, the conmpounds of %he fornmula | are 10
adm ni stered in conbination with a CETP inhibitor,
such as, for example, JTT-705 (CETP = chol esteryl
ester transfer protein). In one enbodi nent of the
i Tivee relative  ddméigoatipouindicatés tie dispasiticn bf dhe substituents in

position 3 and. 4 on the pyrrolidine ring, and broken lines indicate the
attachment. '

relative . : .
Example} configur- R1 R2 R3 R4 R5
' ation o

LR

¢ as | O @ 0-CH3 | mcH3 | H
N—D ’

2 | frans g © H | oCHs | H

3 trans . g @ H p-NG2 H




adm ni stered in conbination with a polyneric bile acid
adsor bent such as, 15 for exanple, cholestyram ne,
col esevel am In. one enbodi mrent of the invention, the
conmpounds of the formula | adm nistered in
conmbi nation with an LDL recZ% or inducer (see US

6, 342,512), such as, for exanple, HVR1171, HVR1l 586
(LDL = low densijty 2Q lipids). In one enpodi ment of
t he ilnvent|i on, theacoaooun S of the formula | afe

adm ni s} erle conbjfnayi o AGAT i nhi.bj 1 or |
such asZI f ?rarégxarrpl e |m = acS’]L’%gcoean{yrre

A: chgl est ar ol acyltransfer se). n oneg enbodi ment
of "the inventior, the conmpqunds of he formula | are

‘adm rl:i st ered-i-p-lfeonbirationr—wth—anr—antioexd-dant4—suech
as, for exanple, C 14117. 30 In one (;-jbOdl memt of
t he ifnvent{i on, theo corpounds e formula | aje
adm ni s§ eregaisn 00| 0 vv| i popriotetn ki pase
i nhi bitor,| such|as, T&f o€ an‘p 1884. 22 n one

enbodi nent| of the invention, the conmpounds of the
formila | |[are administered in conbjnatign with{an
ATP- ¢TTTate Tyage i nhiDbi or, such as, for] exanple,
SB-204990.f 5 In|one erfbodi mrent of the i nentionj the
conpounds |of the for ar -@ nistgred in

conbii nt i ontMst h a sqifal eng s etlasélirhi B tor, Buch
as, [for exanpl e, 88494. Ih one enbqdi nent | of the
‘invention, the conpounds of the forjmula Ij-are

| s 1 é :
7 | trans Wi © H lp-COCH3[ H

8 trans a Q @ o0-CH3 | m"-CH3 H

9 trans ? © 0-CH3 | m-CH3 H




10 adm nistered in conbination with a |ipoprotein(a)
ant agoni st, such as, for exanple, C-1027 or

ni cotinic acid. In one enbodi ment of the invention,
the conpounds of the fornula | are administered in
conbination with a |ipase in%?bitor, such as, for
exanple, 15 orlistat. In one enbodi nent qf the
i nvention, |[the conpounds of the fornula I jare
adm nj stered in ¢onbiAgtion{wi th:iingulin. {In one

enbod t{ the ¢o s of t or 113

adni n g?cgr 5 "4 R ZSDC nbfnati o t hn§b§3| f@n@fswezf
such gs, for exapple, ‘tol buianide, igliberclan dg,
glipigide or glipepiride. In one enfjodi nent, the
conpophds—pf—thetformitat—are—admri-stergd—n

conbi hatioh w th{a biguani de, s, forl exanp e

metfofrmn. |25 I njoneA vher enbs ent, the conpounds
of the foruteas! | ar dmijni st & iin ¢omdi na€i op W t
a nmeglitin|{de, such , ¥or |exanple,; repaglinide. In

one efbodi frent, the compoun@ls of the formyla | afe

administered in iconbinatioh with. althiazalidinedione].

such ps, fpr exapple, troglitazone, 30 ciiglitazpne,

pi ogl j tazope, rosiglitdzone|lor the donpounds disfl osed
C

in WO 97/401097 of Dr.-Reddy|s Res®arich Foyndagion, ¢ n|
partifgcu "{ar StIaﬁ4-[ [ j 0-/13- m et d@&y
| - 4- oxo- 2-0
yl '] met p

I meit h oxy] p-hfen
I
enbodfprent ke

Q

[m et

di nedi one. {23 I n| one

R o efornutat—are

adninfstered in jconmbindgtiopn with an a-gl ycosi dase
i

n
i nhibjtor,|such ps, forf exappl eAWidlitol :
13 frans @ﬂ H p-OCH3 H

(0]
11- 2,4-thia
u

F+k< c

14 trans @ @ H o-Cl H

. -..l('

_an

S

15 trans , © H p_—CE H
’ )

0




oracar bose. In one enbodi nent, the conpounds of the
formula | are admnistered in 5 conbination with an
adenosi ne Al agoni st such as, for exanple, those
"described in WD 2004/ 003002. _|n one enbodi ment, the
conmpounds of the formula I a?% adm nistered in
conbination with an active ingredient whjch act{s on
t he ATP-dependent 10: potaSS|un1channeI f the|beta
cellg, such as, |for npl e, but ami de|,

gl i bengkam dg,s gl i pi e, pgli | r i denor| g-epayli M de.
I n one entodine%t, t conpoundgg” of the fornmula | ane
adm ni stened in} conbinatijon with pnore than one of the
afor ement ifoned ¢onpounds, fe.g. in |conbiphation/with]a
sul fonyTurrea and netformn, wth a sulfonylurea and|15

acar bose, repagllnlo- and netfern1w, insulin and a
sul fonyl urnea, i nsul and | ne nn,,i nsub{:][ll3 and,

U

trogli "4zonE"si fhsul TH-and || ov t| S
further embodi mgnt, thé conpounds Jf the formula | are |
adm ni stered im conbination wi th CART npdul atprs (see

" Coc ahe—arphetanne-—20—regutated-transcript
i nfl dences ener gy netabollsn1 gnxi ety and gastfic §
enptyi ng ifln m ce” a,} A &4 al, M:| Hernohe and |
Met abolidc| Rese . 38(9), 54 558, AMRY H |
ant agoni sffs (NP pti d¥y, |e.qg. ‘

~ napht hal ene- 1- syl foni ¢ acild
{4- [ (4--am nnqul hazolipn-—2- _Ir_ann Re
0

~cycl phexyl met hyl } am de hydrochk

11
T

1
i de (CQP 7168BA)),

i
MC4 agoni $ts 25 (N&ﬁ§;ZWblano 3tin 4 rdceptor, e.g
1-amina9 1, 2pBs 41 tet ydronaézzha erté- 2- ceFboxyHi c
aci d|[ 2- (8a- benzyl - Z- net hyl - 3-¥%o-| 2, 3,i3a, 4,
6, 7- hexahydr opyf azol o[ 4, 3-ic] pyri di h-5-yl|) - 1- (4F chl orop
henyl)-2- |axaet hyl Jam de; (WO 01/91752) ) orexin

'antagonisis (e.g. _ :

a 8 e
20 trans \U

. G \ S/ it g '
21 frang \S—? @ H H H

a




1- (2- met hyl benzoxazol - 6-yl ) -3-[ 1, 5] napht hyri di n-4-yl ur
ea hydrochl oride 30 (SB-334867-A)), H3 agonists (H3 =
hi stam ne receptor, e.g. (3-cycl ohexyl -
1-(4,4-dinethyl-1,4,6,7-tetrahydroi m dazo| 4, 5- c]pyrld
n-5-yl ) propan-1-one oxalic tid salt (WO 00/ 63208));
TNF agoni sts (TNF = tunor necrosis factaor), CRF
ant agoni st$ (CRFi= corticotrophi,n rel easiing fac

[
e.g. [2- t hyl - 9- (2}4 triimeth | phenyl )i 9H 1, B,
9-tr|az O{Eﬂgn A-yb 7l pr afi ng (WO H
00/ 66% BP anta ISt sS~N(£2RF{ BP =

corti ‘otro hin rel easing f ctor-bl nding protein| e.g.
urocoktin)j urocortin agonji sts, (3p agonists (p.Jg.

1- (4- ¢htorp=3=mettranesut fonyrmerhyl phenyi) - 2-
[2-(2]3-di 3Q|.=6- Y| @xy) ot hyl &m no] et hanol

hydroc¢chl oride (W @ 1)) (cannabi noi

recepioR3 1) tasee agoni s@e g.H orfi i mdhabant? of
the activelingredi @nts nmentjfi oned i nj WD 02/ 28346), MsSH
(el anocyt ¢-'sti mul ati ng horjnone) agpni sts|, CCK-A
(CCK- A = hol ecVst akini n= ) —agoni-sts (e

{2-14{(4-chl oro- 2, 5- di net hoxyphenyl ) - 5- (2~
.

cycl ohexyl et hyl) thi azel - 2-yl carhanoyl ] -5,|7-di nef hyl i nd
ol - 1-yl bacetimsaci d Y trifluo efi HagieddoGidd | (WO
99/ 15525))| serotonin reuptiake ipitorsg (e.qg.

de) cf enfl ufam ne}, m xed segrtoni nergic and

nor adfener @i ¢ conpounds (e.lg. WD 00/ 71549) 5HT

agoni st s (Serotmln m tlcs) e.9. 1-(3-
et hyl benzof ur an- 7- y¥ypi pet dzi neioxalic adi d sal

01/ 0911134, | bpubesi n ni sts, ani 4 antaEoEmE 5t $
grow h horjpone (é.g. #human |grow 15 hornone), prow i
hor nope-r el easi ng conpounds (6-benzyl oxy-|1-( 2-
~di i sopropyl am noet hyl car banpyl ) -3, 4 di hydro-1

H- i soqui noli ne-2icarboxylic . aciid terti-arly buty] esté
(WO 01/85695)), TRH.E%ﬁ§|st (TRH = TSH

7 @ H |o-OCH3 | H

a S s
by,
27 trans

a

— "

26 frans

@mnm
T

0-0OCH3 H




rel easi ng hornone; TSH thyroid-stinmulating hornone;
thyrotropin), see, for exanple, EP 0 462 884
uncoupling protein 2. or 3. nodulators, leptin 20
agoni sts (see, .for exanpl e, e, Daniel W Leinung,
Matt hew C.; Rozhavskaya- Arenta, Marina; G asso,
Patricia. Leptin agonists as a potential,approach to
the treatment of jobegity. Drugs .of the Future (2001),

26(9); 8731881), | DA agomists (DA = dopanipe
aut or ecept ory..e. g.~~cbr L pt @ Dopgex| BpcHz | H
I i pase/ anyl ase i hhi bitors\(e. g~M0 00/ 405p9), 25 PPAR

nmodul atorsi(e.g. { WO 00/ 7831P2), RXR (RXR =|retinoid X
receptor) jnodul ators or TR [3 agonijsts. | n one
enbodimenmtTof thg~Tnventi on,” t he ot her acli ve

' ' ' for—exanple, "Per spectives

ingregientjis leptin

in the therapeut ﬂ«/ al vadpr, 30
Javie';2$b1e%mﬂnbro Javi t:;lh ec, GREMS Exgért
Qpi ni pn on{ Phar pa€ot her apy (2 2(10); 161541622.
I'n one-enbpdi menf, the other activefingredient is
dexanhhet apine of anpheta _Ln_one-—enbodiment! -
the ot her factive ingredlent i s fzenfl uram pe or

dexfepflurpmne.jIn ot.her| emhddi ment, the ot her
active gongl eginent i s<\sf?but rlam @ n @nel endradi ment

the ofher factive|ingredientjis™flistat. 5 In one
enbod] nent| the bther active ingredjent ijs mazi pdol qr
phenterm ne. I n| one enbodijnent, the other active

11%

ingredientiis rihnnabant. I'n one enbodi mgnt, th
conmpounds- pf thel f o Pget jare adni pisterled in |10
conmbi naj4 on ikt h| bul k agentEf:Praquablypéﬁpalqble
bul ki hg agents (lsee,®&r .

a s st : . .
32 trans U O H m-CF3 H

a

a § et E:-
Y
33 irans H m-CF3 H




-for exanplie, in jbakery products or jnueslj bars,| 20 It

JTT- Fo5—€EH1+

for exanple, carob/Caromax(r) (Zunft HJ; et al.,
Carob pulp preparation for treatnent of

hyper chol est erol em a, ADVANCES | N THERAPY (2001 Sep-
Cct), 18(5), 230-6.) Caronax is a carob-containing
product from Nutrinova, Nut¥3tion Specialties & Food
I ngredients GrbH, Industriepark Hochst, 15 65926
Frankfurt/(Mai n))i. Conbination with Caromax(r) i g
possi|bl e ijn one { pr argti qn or iby separate
admnistrdtion of _¢ undayg of e formul@a | __and

Car orfaxé@r)|. éew g x(i'r) niin orfhect MR 4| spoe_
adm ni sterjed in | the for products suchjas,

Q.
pry
—
o
O
o

wi |l |be appreciated that every . suitable conbi-natione
the gonpounds of] the igvention.wth one pr noreg of

t he af orenenti on ; optional ly one or
nor e |(otaer Q,?@ﬁr-n e} subpstaReess iiS H
regarided gs tallii tection confenred b
the present

invegntion. 26 |CH3 | 9 "0 NFG CH3| H HN
NONHJICH H¢ CH3 S Tr |CH, CH aj OPC- 14117 @ CH3

<<

36 trans (\ // O o-CH3 | p-CH3 H

37 trans 0-CH3 7 p-CH3 H
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=

e

e
@mmn

o-CH3 | pCH3 | H

. o 8 s
- 38 trans U

Q S \ul‘;“
B
39 frans

‘o-CH3 | p-CH3 | H
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Opl" A C (v'OH Bt 0 SB-204990 HO N O CH3 H\P
O--/ 11/ ~0/\CH3 N NO-1886 0 OH H3C OH CH3 H30 CH3
0 C-1027 HOB ~H3CH3 / OPCH3 0 H3CO O3 O-/0O
BM5-188494 CH3 0 0 9 0 OH §4HO O

40 trans | ¢ N/ 0-CH3 | p-CH3 H

/
41 trans

o-| O

o-CH3 | pCH3 | H

m-CH3 | pCH3 | H

. ‘ s .
42 frans {\ /;

. &r antt
Y
43 trans :

m-CH3 | p-CH3 | H

w

- o] § aat
44 {rans U

m-CH3 | p-CH3 H

a s ant
O
45 trans

m-CH3 | p-CH3 | H

O-| O




3/ NI ONO G1262570 0 H JTT-501 27 The exanpl es

detail ed hereinafter serve to illustrate the invention
wi t hout, however, restricting it. R3 0 -~ R4 R2 INN
R5 O=S-ORI I 5 The relative configuration indicates

the di sposition of the subst$®uents in position 3 and

-4 on the pyrrolidine ring, and broken lines indicate

the attachment. (relative Exanple configur- R1L|R2 R3
R4 R5| atign 1 triansco-CH3 m-CH H, 2 trans H4d-CH3 H
3trans HpP-NO2 H 1 — -

45 frans :

m-CH3 | p-CH3 | H

4

m-CH3 | p-CH3 | H

[

8 el .
/
A7 frans

48 trans . \ o-CH3 | m™-CH3 H

[+]
@mum

49 trans o-CH3 | m-CH3 H

, 5.
50 . trans \Ow
s At
/
51 trans :

[#]

e

Sy
@nmm

0-CH3 | m™-CH3 H

o-CH3 [ m~-CH3 | ' H

o-| O




28 4 trans HmCF3 H 05 trans HHH 6 trans HHH
s 7 trans H p-O0OH3 H 8 trans o-CH3 mM-CH3 H a 9
trans o-CH3 mCH3 H29 10 trans a o-CH3 nm'-CH3 H F
11 trans COOHo-Cl H 12 tééms Hp-C H 13 trans H
p-OCH3 H. 14 trans Ho-C H*15 trans Hp-C H pMWm /
30 16 trans / H p-OCH3 H 17 trans H p-OCH3 H

S an E l
52 trans ;\ /; O 0-CH3 | m-CH3 H

S

Br s
53 trans m o-CH3 | m-CH3 H
Br _ -
] wl\\“
' o-CH3 | m-CH3 H

54 trans N/

o~CH3 | m-CH3 H

o-| O-| O

: Qe
|
55 | trans
a
8]

0-CH3 | m-CH3 | H.

5
56 | trans \0)\\@

S

B / Al
57 trans

a

wh
L
.\mi\

o-CH3 | m-CH3 H

O~ O




FF 18 trans HH OCH2CH3- 19 trans Ho-F H Br a s \
20 trans HHH as 21 trans HHH C3 31 0/ HHH.
S22 trans s 23 trans HHH 5 24 trans H o-OCH3 H
Br s 25 trans H o-CCH3 H BTs?s ~ 26 trans H o-OCH3 H

58 trans ;‘\ /;

p-OCH3 | H

Bf S \u\l‘“
| O
59 frans

H |pOCH3| H

E I ‘

1 g S
60 trans \U p-OCH3 | H
a s. qt % | .
81 trans . H n-OCH3 H
G .
0 g
8 TS %
62 | trans | 9 N/ @ H |pOCH3| H

o

§ o H |
/ = .
63 trans ‘ . H p~-OCH3 H




a 27 trans Ho-OCH3 H32 O s
29 trans - _

trans \ |

mCF3 H a s

HmCF3 H 33
rans ~* HmCF3 H 36

28 trans Ho-OCH3 H s
~Ho-OCH3 H atrans s 3DHmMmCF3 H & 31
/| HmCF3 H &as 32 trans 1111j1" OH

33 trans a \ /
trans ~O\ OHMCF3 H S 35
trans o-CH3 p-CH3 H

o 34

i \S / :
64 trans p @ H H
- Br .
et O-
85 frans ‘i\ /f m'COZMe
_ CO2Me
& \‘\"“ - E
66 frans (\ // @ o-Ci m’-Ci
5 n\‘“- E
67 trans ;\ /; © 0-CH3 | m’-CH3
68 trans O:Ei;j _ @ 0-CH3 | m"-CH3
69 trans ©\0 @ o-CH3 | m-CH3
-




Br s 37 trans o-CH3 p-CH3 H Br a s 38 trans o-CH3

p-CH3 H a s 39 trans o-CH3 p-CH3 H a 34 0 s o-CH3

p-CH3 H 40 trans OQ\ / 41 trans / o-CH3 p-CH3* H a
ans &

s 42 trans \ / 111" / mCH3 p-CH3 H 43 tr
mCH3 p-CH3 Ha s \ 44 trans3 j mCH3 p
trans mCH3 p-CH3 H

70 frans /\ @ 0-CH3 | m"-CH3 H
71 | trans W @ 0-CH3 | m-CH3 | H
N—Q :
72 trans | @ o-CH3 | m-CH3 H
2N
SN . - '
73 trans | © oGl | m"-Ci H
N
| 74 trans @\ O o-Cl m™-Cl H
o
75 trans © a-Ci m"-Ci H
/0




35 a 46 trans mCH3 p-CH3 H 47 trans \ / 1 \ mCH3
p-CH3 H a 45 trans o-CH3 mM-CH3 H a s 49 trans a \ /
"11"" / o-CH3 mM-CH3 H 0 50 trans o-CH3 m'-CH3 H s
51 trans a~ ~ 0-CH3 mM-CH3 H, 36 s 52 trans \ / [/
~0-CH3 mCH3 H 53 trans & o? mCH3 H O3 54 trans
0o-CHB mCH3 H a s 55 trans o-CH3 mCH3 H- o 56 trans

~0 /1 O0-CH3 mCH3 H 57tran§ a~ ~ o-0H3 mCH3 H 37

76 trans F/}\F O 0-OCH3 |m’-OCH3 H
[
E\., H

77 trans | © o-OCH3 |m™-OCH3| H
=N ]

78 trans ./g“\ ‘ @ o-OCH3 m'-OCHS H

79 trans © 0-OCH3 [m"-OCH3| H

) P
80 | trans @\ O 0-OCH3 {m"-OCH3| H
81 | trans \g\of @ 0-OCH3|m"-OCH3| H




sSStransHpOCl—BH s 59 trans Hp-OCH3 H a s 60
trans Hp-OCH3 H a 3 61 trans \ / 1111°1 H p-OCH3 H
a a 62 trans H p-OCH3 H 363transa~~HpOCH3H38
Br s 64 trans sr\ /"111" HHH \ s o- nfC®2M H 65
trans / O C02Me o s 66 trafid 111 0 o-C nf-Cl H o s
O 67 trans o-CH3 M -CH3 H 68 trans 0 o-CH3 m-CH3 H

82 | trans ©\o @ 0-0CH3|m-ocH3| H -

0-0CH3|{m*-0CH3|- H

‘ M € ‘
83 trans a

o-OCH3 |m"-OCH3 H

84 trans | (\ /;'

o-| O O

o-Cl m’-Ci H

85 trans ©/ .

86 trans _ o-CH3 | 0 -CH3 H

O-

87 trans o-CH3 | m-CH3 H

4| P

U




69 trans i Oo-CH3 mi-CH3 H 0 39 70 trans % O o-CH3
MmM-CH3 H 71 trans o-CH3 nf-CH3 HNo / 72 trans N /.
0-CH3 M -CH3 H 73 trans o-Cl m-Cl H 74 trans o-Cl
m-CIl H 1 75 trans o-Cl m-CIl H \
....................... 40 48 trans F F o- OCH3

m-OCH3 H 77 trans o-OCH3 ni - CI:I—BH 78 trans o- OCH3
m-OCHB H 79 trahs | \=0G3H3 GZHSH o/ i 80
trans ¢-OCHB nl - OCH3 H:i 81 tir - mi-OCH3 [H NP
.4 1 88 trans. o o-CH3 | m"-CH3 H
A o—/ : '
‘ S
89 | trans | Q\D 0-CH3 | m-CH3 | . H
. , =N ", ,
80 trans \(\Y 0-CH3 | m"-CH3 H
N—0O -
g1 | trans ©\U o-CH3 | m-CH3 | H
{
92 | trans | | N d o-CH3 | m-CH3 | H
#N :
93 frans \(\Y @ o-CH3 | m'-CH3 H
N—0




82 trans a 0 0-OCH3 m -OCH3 H 83 trans o o-OCH3

M-OCH3 H s 84 trans ~ ~ 0-OCH3 m -OCH3 H 85 trans
o-Cl m-C&t H 86 trans i o Oo0-CH3 0o-CH3 H 87trans
1IN 1 o o-CHB m-CH3 H n-o0 42 88 trans | | o-CH3

m-CH3 H 89 trans o-CH3 m-®3 Ho N of o-CH3 ni-CH3
H 90 trans NNO 91 trans p o-CH3 ml-CH3 H 92 trans
o-CH3im-CH3 H 93transoCH3m CH3H N-0 43| 94

‘

transoo_-:I—BmCI—B‘ rans| l%oCI—BmCI—BH
%G_tdr_t;naﬂl otra%-SCI-IS 9a SoéH&‘\ mgHgHS H

95 trans

)

0-CH3 | m"-CH3 H
N—O . :

o-CH3 | m™-CH3 H

96 trans .

o-CH3 | m’-CH3 H

98 trans o-CH3 | m-CH3 | - H

N
|
97 frans ' \\‘r\i\?/
\_\\/Y
N—O

o-CH3 | m-CHa | H

g9 trans ©\0

&




trans o-CH3 ni - CH3
N 101 trans \ \ \
-CH3 nf-CH3 H 103
104 trans i o 1\
0 0-CH3 nm-CH3 H

trans o-CH3

NO98 trans -0 o-CH3 m - CH3
H 44 100 trans o-CH3 ni-CH3
0o-CH3 mM-CH3 H N-o 102 trans a
trans \ 1\ o-CHB mM-CH3 H NO

o-CH3 m-CH3 H NO 105 traft / N N
45 106 trans o-CH3 mM-CH3 H N- 0

m-CH3IH Nto 108transen-o o-Cl—Bsm-CI—BH 0O 109
trans jo o 0-CH3 ﬂ-CHSé\I\—IS 110 €rahs i o} o- CH3
m _.CH3 HIOO trans [ N \© 0-CH3 | m"™-CH3 H
P | ‘
101 | trans ~ "y ©\ o-CH3 | m-CH3 | H
N—0D .
102 trans , CLO ‘ Q o-CH3 | m’-CH3 H
!
103 | trans ~V" | OV ochs | mecHa |
N—0 N0
104 | trans. ©\0 W o-CH3 | m-CH3 | H
. S :
105 | trans B ﬂ/ 0-CH3 | m-CH3 | H
== N




111 trans nr o\ | o-CH3 mM-CH3 H 46 112 trans

M-CH3 HNON 113 trans o-CH3 m-CH3 H N\ /
m-CH3 H 114 trans ao O 115 trans N ~o / o-CH3
H ¢ o-CH3 m-CH3 H 6 trans \0O s 117 cis 9
1"j11 / o-CH3 m -CH3 H 47 1 cis o-CH3 mM-CH3 H NO
119 cis o0 0o-CH3 mi-CH3 H 120 cis o0-CH3 ni-CH3 H 48
The activity of the con:pounds was tested as folliows:

- CH3
- CH3
- CH3

aoom

106 trans W \©/ 0-CH3 | m'-CH3 H

N0

/ T

107 frans | i o-CH3 | m’-CH3 H

!
X
G

0-CH3 | m'-CH3

DvO
xT

108 trans ﬁ_/

0-CH3 | m’-CH3 H

109 trans ©\0

\Z s
-

110 | firans

S "
L /" | ocH3 | mwcHa | H

SN
l
111 | trans | ﬁ W, 0-CH3 | m-CH3 | H




ABCA-1 is a nenbrane-bound transporter protein which
has a key role in the efflux of cholesterol from
extrahepatic cells to nascent HDL particles
(Singaraja et al, Awteriosclﬁé Thronb Vasc Biol .
1322-1332, 2003). HDL 5 partT¢les are taken up by the
l'iver via the SRB1 receptor. Transport of chol esterol
fron13eripreral tissues back to.the Iivea, i n whi ch
ABCAllis ¢rucially involved, ig referred to as
reverseﬂghplﬁ§ée'ol“h(§v3b rt.EE?ne QuUSideneti~T| H
nmut at { ons of t hej ABCA¥0 gene aresknbwn. Thus, the 1(
genet|c di sease !'Tangi er's ({di sease"| has ijts nol ecul ar
origip in nutatipns of ABCAl. Thesge are iexpressed ilh
t he honozygous fprm of the disease by a jvery |pw HDL
chol estero|l leve| and i@ greatlyiincreased risk pf

cardibw@§CJlar d| sor gers. Brggfzg |08 3§iﬁ
22 t. 1

%

Genet 3583 3ys, 9: |BodZioch| &t al|.
Genet |, 347-851, 1999; |Rust et @l., .
Cenet ], 22; 352-B55, 1999).: I n anal pgy tgbthe
Si tuaffonm T hunAans, honbzygous ABCA- I Krjockout
have virtually npb nmeasurab
wher eas het er ozygous BCA-
| evel'| vititch ta8s reduc 3
Nat. Genet| 24, 192-196," 2¢
Natl.| Acaf. Sci| USA, 97,
knockhut . nm-ce addition
chol estero| absofption (McNeish et al., FProc. |[Natl.
Acad.] Sci . | USA, 97“\§2§g/4250 02000) . 25jAn ingrease
i n ABCA44 panes expr essi on pot &nt/i al | y-CHeads-aH8 jant
increpse ip HDU chol€sterql, a decfeasejin intlestina
chol-estero| absorption andi{to an ‘ijncreased exgretio
of excess cholesterol fromiextrahepatic tlissue
i ncludi ng rracroplpages.E It has further been shown that

over expressi on o N
7 0-CH3 | m-CH3 | H

—

o

116 | trans { e

(I

S, " )
M7 | cis A @ o-CH3 | m-CH3 | H




ABCAl in atherosclerotic nouse nodels leads to a
significant reduction in 30 atherosclerosis (Brewer et
al., AmJ Cardiol, 10K-16K, 2003; Singaraja et al., J
Cin Invest, 110, 35-42, 2002). 49 ABCAl pronoter

~test Principle 5 The potend? of substances which

activate expression of the human ABCAl. gene vi a its
5 anal yzed by using a stably transf ectled
i ne (human:inonogcyte tell} line) which is

» hereiln as@et\l rt ro68d |l liceg-| 18
f ragment , kb in1'l!e é%gﬁ%tgtly

intof{the genone| of the{human|ABCAl
in front of a luciterase 10 repofter ellenent
frrof—theg—tUucrferase reporter gené is only [ ow
li ti on[of arfi ABCA| expression a¢tivatqgr. Th

StinU|ati:2Egil | expredsion bring about,
i ol of] th pt ro-Clah | éh edH
| of th? luciferase repdrt r.gen?. The |
whichlis formed ¢an be detected via an
» substirate by 15 neans of
chem lfum nescence. Cbnstructlon of the celll ling The
ABCAl repoﬁter lifne was_preparedias [folloys: firstly
the neomciin 20 resi@hce geA Co-0i83 ;| nABB0156).
was i mtrodiced into t Tuciferage |reporter plgsnd
pL&basi c (# 1751, Pronega) |3' bel ow the liuci.ferjase
reporter - eliement.| Subsequently, an ABCAl pronoter
fragment, 3.2 kb in size and anplified from human
genom ¢ DNA (#6550-1, Clontech) by the polynerase
chain reaction, was cloned in 5 above the |uciferase
reporter

(D
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| CABK}M Tihese mréeaxpeedsteunﬁdhel rmbnioztyb@usmmbf ftaf diegass by a

15

20

25

30

25 el enent. The reporter plasm.d produced in this way
was cal l ed pGL3BN- ABCAl P. Luciferase expression in
this plasmd is controlled by the ABCA1 pronoter.

Cl oni ng and sequenci ng of th construct took place in
anal ogy to the description |§1 Sanmbrook J et al.

( Vbe ectivity oﬁ:ﬂhemamgqotmdsdﬂa)tast&ﬁ amfdllows: Labor at ory

fP F‘Pﬁ‘%} 1]‘3%"%&@% SERAE TARPHES proRid RERATAES 29%Y Rle in

@‘nclwlaaﬁm fé%fgee)gfﬁhelpﬁéﬁ celipttporrrcent iHilo paricles
Ttiﬁh 5'%’Ilé et af, AHafiesclen TAHSIHBS asd BNl 9132@-133‘2012003)t HDL

DEakRRe! 8rd TRl o8 U d!iReP Yo ! sy Seclil Wb o
nghmlbétev@sfrmmeﬂemmeaal tdssuss back abltke Iseabinewhadhl ABCA1 is

ICLEJ@:a Wﬂhégeg]ng %gﬁgﬁter t%gé;?%%f)%a@fﬁl rEﬁ ndard

ABCAl expression activator. Test .procedure The

aQhinédrbys fené%ut%%@%?'tﬁg /ﬁlgsAVf‘tbq@’n% éfeoﬂﬁbﬁhnﬂ‘ﬂﬁg the

Cri

Tﬂ%"‘?@(&i F¥porangrerefisepss hasitp maleculaneugiRdn 6'%/'\”"3’“0”3 of

YRt PoefORn FoRIERLTH S eTBl 872 { Re FEAMD W Eased risk of
acmﬁtqvaasulaa(ﬂ%orm (Betokls-Wilsdn sbmalimNatl €edet.022), 336-345,

I t 1 1
|RI% :% en a%a%f% pem%ﬁql Inﬁétr%e?(-?%ﬁ’yg%%@s%ﬁﬁ Pt aI Nat.

(BeBeUC: 5122§5 I¥8P%r ogen). The cul turing takes pI ace
in st andard cell culture flasks (#353112, Becton

158 1 BB a5 A LBl BB Tl mico
slwmen@uaﬂycmﬂ hemueatde DL fplgsdaalevels, 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
ABCAA1 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).




10

15

20

25

30

35

1200 rpmin 50 m tubes. The supernatant is aspirated

off, and the pellet is 15 resuspended in 15 m - of

RPM nedi um and counted in a cell counter. After

dilution to 175 000 cells/m ,.0.1 pg/m PNMA (phorbol

12-nyristate 13- acetate, #8&%9-5!\/& Sigma) is added

i ABSS A pramofienteste differentiati on of the nonocytic

THP1 suspension cells into adherent nmacrophages. 35

000 cells in each well are seeded in a 96-well

nPEinsipleer plate with clear plastic 20 base (#3610,

Corning Costar). The plates are incubated in a cell

cul tur i ncubator at 37C and 5% C02 for 24 h. Day2

3heppot I UpSIances gnigh ecivate cxpiessian @fe@@éwnﬁ%ABCAT

dgsselviee its iprootaros carilyzald 9N usingld skl trabbfECted THP 1 cell

\?\M)%li Eol ut | orhoi S diCI fgted it Ee RPI}/I ma[di ﬁm Em XegBCM
guTaR, TRNosKR) cal JDE) pefel s, ieTered o sigstn fse &

araportesseddinenit tontids 2 fragmardnd.@riktr iatsiznand stakieintegrated

r r e i Of,

I R SR e e e

r EGRsViEn alomaspi Expressioand theelugifpiasedranssier ganst isneely iow

- ap/Rhbie@idaion Yof aHdABCA! tHeressibs - adinatsh. | Thé osuBetEnces

dit] bst .tak I W 1.h '
Sibblatig ABhaT BieRaan Bigd chrulr faactialiohe she ABCAT
t peimoten bait eandascdd | expedssion naf diheniucEerk@e teppeter wadne, The

Thefgzpdfitn B [l &y pf Blded V& gHEPRRIIRIENGAR oy

aMGRASs ©f coemlumingscenes of the sol vent. Each plate was

~charged with a standard ABCAl expression activator,

ich is . |likewse djluted in 11. different
\é\eﬂE@HPFHPFcﬂ‘fst, ei‘i?qu"&"er to denonstrate the ability

of the test to function in each individual plate. The

g’@j@o(%(?%\(fs@?oﬁ_el' Wiﬁ%b\%s dpr'eBaraeQ:l 'agc%ﬂg\tzvg:r fi?sttlys%% %ggmycin
resistance gene (Acc.No.: AJO00156) was introduced into the luciferase
reporter plasmid pLG3basic (# 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 5' above the luciferase reporter
element. The reporter plasmid produced in this way was called pGL3BN-
ABCA1P. Luciferase expression in this plasmid is controlled by the ABCA1
promoter. Cloning and sequencing of the construct took place in analogy to
the description in Sambrook J et al. {Molecular cloning, Cold Spring Harbor
Laboratory Press, 1989). For stable transfection 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 tfreatment 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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51 Day3 The ABCAl reporter cells treated with the
test substances are renoved fromthe incubator and
the nmediumis aspirated off. The cells are lyzed by 5
pi petting 50 pl of Bright Glg reagent (#E2650,
Pronmega) into each well of %6 well mcrotiter plate.
Avhah is desbalbedhelow: t he dark at roomtenperature for
10 mnutes, the mcrotiter plates are neasured in a

| um nonmeter (Trilux fromWallac). The neasurenent

t Pa¥ Tper well of a nmicrotiter plate is 1 sec. 10

Eval uation The raw data fromthe | um noneter are

transferred int crosoft Excel file
DEE‘ %‘E%nﬁp &t Q%HH‘GE@G‘Wb‘ﬁeﬁe%%?e%MG"S These are _
expitleadi ot abbi a@icengratien ascaB&GOEto@dsml ngmm Medfirm (#

ERRE T8 it P b Ry WA fllowh %eé’?ﬂémo%

[ BES 1fetalgBath5serunt;3#182062-0421 I:thvﬁr@@@s) i) ]m:ggslz&netlcm
2@#1%’1%4%71%, I@\ﬁtrgggﬁﬁ(sgﬁ)’d 144 p@n?c,%ﬁ%treptomycm 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% CO..

For the ABCAT1 promoter tesf, 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 RPM! medium and counted in a cell counter. After
dilution to 175 000 cells/ml, 0.1 pg/mi 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% CQ2 for 24 h.

Day 2

The ABCA1 expression activators to be tested are dissolved in a
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 pum 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 ul 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 solvent, : '
Each plate was charged with a standard ABCA1 expression activator, -
which is likewise diluted in 11 different concentrations, in order to

* 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% COzfor 24 h.




10

15

29 5.60744 30 3.21622 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
4,61792 48 0.7057 49 1.952§1 50 7.34391 51 2.76602
52 3.27045 53 5.75795 L f 54 4.63021 55 0, 82611 53
50ay. 315728 60 6. 67634

The ABCAT1 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 pl 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 activity




61 2.6119 64 3.15637 66 0.43197 67 2.19183 68
0,86925 69 0.33012 70 0.91525 71 0.38061 72

- 0.24141 73 0.40652 74 0.34049 75 0.97963 76 ,
3.11583 79 1.5805 80 3.152& 81 1.81796 82 1.49147
83 3.00327 84 2.66994 85 O,%5968 86 0.45878 87
1.22638 88 2,71771 90 16. 76062

E50 ABCAI
Example No.
" ny
1 2.83705
7 13.18232
21 ™ 262253
24 | 1498243
25 3.81272
26 2.93693
27 6.99135
20 T 5.60744
30 321622
31 1.77475
32 | 16.16255
33 6.5901
36 3.60377
37 256764
38 2.65662
39 372624
42 1881371
43 4.07876
44 15.14785
45 461792
43 0.7057
49 19526
50 734391
51 376602
52 3.27045
53 5.75795
sa | 463021
55 0.82611




91 2.34185 93 2.47707 f 94 2.92544 LI 95 4.59268 54
96 3.604 98 0.40095 99 0.70676 100 1.34805 101
1.85365 102 1.04924 104 6.27323 106 0.37205 108
0.58486 110 0.9142 111 0.8g386 112 14.29582 114
2.13601 115 2.63737 116 10¥82924 .117 0.29118 118
0.34646 119 0.17737 120 0.39477 '

59 115728
60 6.67634
61 26119
64 T 315637
66 0.43197
67 2.19183
) 0.86925
69 033012
70 051525
7 | 038061
72 024141
7 0.20652
74| 034049
7 0.97963
76 3.11583
79 | 1.5805
80| 31520
81 1.81796
82 1.49147
83 3.00327
84 | 266994
85 025968
86 045878
§7 1.22638
88 | 271771
3 "~ 16.76062
91 234185
93 247707
o4 | 292544
95 459268




It is evident fromthe table that the conpounds of the
formula | increase ABCA-1 gene expression and thus
bring about an increase in HDL cholesterol. 5 Methods
The conpounds of the formul ag ) of the invention can be
prepared in accordance wth™the follow ng reaction

schenes.—10--Method—-A— 55 —TFhis-nmethod is used to
synt Hesi ze %ui | di jg bl 3304B, wHere R3, R4 and R5 have
t he abeverentt+onegreantags—RY Pd(OAc) 2, Xant hphos,
R3 4 Cs2088 ~-~- NN R |/ NRA RER5 AB Hal
= Br,—5-Ag—aromatic o ieteroaromati ¢ halide of the
gener|al folgﬂul a A V\/ﬂé’l‘@% R4 and R5 have the
abovemeNtT T Ean n§%4go§ régcted with piperazine
with jpalla m catjal ysis Ih the presence of a base
such [as, f 1 examyl e, j_g@gikum gar bonate and of a
i gand such ‘as, far exanple, 9,9-dinethyl-4,5 10
bi s( di phenygphosphi no)px@diphene [and a pal | adi um source
such las.. _for. - -

104 6.27323

106 0.37205

108 0.58486

110 ‘ 0.9142

111 0.86686

112 14.29582

114 2.13601

115 263737

116~ ' 10.82924

117 10.29118

118 0.34646

115 - 0.17737

120 ] . 039477

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. |

E 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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exanpl e, palladium acetate in a solvent such as, for
exanple, 1,4-dioxane to give the substituted
pi perazi ne of the general fornula B. 56 Method B: -SI

NO / HCH2C 2 _ )Jlly’ 1 CHU202 cetic acid,

ODCHC2 0 R3 R R ~O %JHR4 N THF/ wat er TON,
DVRisr metHod Baided to. sy riesiRS bOlIdlnBZbI@:IAB RiheRHRB, REBhd R5

Rtavdltd 4t ver#é‘ntt%%edwnggmhag H rac-G

' R3 Pd{OAc)2, Xanthphos,
| Cs2C03 /—-\
7\ ha
N N R4 S

R5
A B

Hal = 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 exampie, 9,9-dimethyl-4,5-
bis(diphenylphosphino)xanthene and a palladium source such as, for
example, palladium acetate in a solvent such as, for example, 1 /4-dioxane
to give the substttuted plperazme of the general formuia B.



R3 R1-S-Cl R2 N.chiral HPLC R4 NEt3, DMVF HRS |-

0=T=0 Rl rac-K RBR3 O R2 %N\}I ~. NCNR4 + - R4
R5 CR5 Rl ent-K1 RI ent-K2 57 An al dehyde of the
general formula C, in which has the meani ng

descri bed above, is reacted W'th.nethyl

( Methbdr®1 phosphorane ylide) acetate.in a nonpolar
aprotic solvent such as, for exanple, dichloronethane
to give the a,(3-unsaturated ester with the trans 5
configuration of the general formula D. The.’egt\%r/ 'S
react W th

( et hggyrrethyly@* et hy'l*si | yl,nm,d-&cl )»ben;@ ne in
a nowpolar apr, C%| vent such-as, for ARk Ry,

di chl gr onet han@@e presence of gn aci 8*%uch as,
for exanple, trifla®roacetic acid to give the methyl
pyrrolidine-3- carboxylate wi §h the trans

confg, gurygt i on of the generRzl Foermul a B ster 10
is cl f}%d’ “with*¥ base suc l'ithi ufﬁ‘—Hyéi xFde in a

pol ar | vent "m xture N
N THF\water . l : TOTU, DMF

rac-E rac-F

' R3
© R3 ' o )
] j 5 LN s
CIE AN PR(OH)2, MeOH SN y
. R R4 2N 1 ks

b X

N rac-H
rac-(
R3
i R2 : O\l\ SN 7 . '
R1—-ﬁ-—¢l : SNON chiral HPLC
NE13, DMF l
. O:?:O
_ R1 rag-K . .
‘Rs . | R3
Q : P
ro NN . N N
- Zj N/ R4 + _ — R4
?l RS ? RS
o=?=o . 0—?:0
. Rt ent-K2

f1 ent-K1
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such as tetrahydrofuran and water to give the free
carboxylic acid of the general formula F. Wth the
action of a coupling reagent such as, for exanple,

O [ cyano( et hoxycar bonyl ) et hgl eneam no] -1, 1, 3, 3- _
tetranmet hyl uroniumtetrafl uo bboate in the presence of
aAbaskietiydd ofsthd gendfaleiormple C,tini ahivH ®A hasi theameaning

PRESLR! ke 0 Bkciey Bl B BIHPEBRAL yice

recelptal in th toapplaperaprotie aoemé  gachr ads,f ofatul exasnple,
e 4 ann Be : b
LR and A LI ED 4100 . L AEAB Rudol) 06 trans
THeNfigrakien off Hedasgerali forimeéa deedbrcester i adiey swith N-
S{RbthaxymetHyl ENaERth8thy&) lﬁi&th?\%éﬁ"ﬁylﬁhﬁih@ﬁhd@ noRp@lar aprotic
pol ar sol vent’ such as me{g,h nol of, "if, conprises a _ .
P SRENE ATt B0t 1okl TS AP p TR Bliang dn dhe EPRIce ghaf acid
r st menforvéstam@ie irfluordadetior s Ho xgives thxo mdthylhbyarolidiéne-3-

SrBoR el Wit 346 Hel® sonluurofB 1 e, gBEEIS Riule &, WHE ester
uisi slgavachwithra base suctaes ditium: hydroxideyin gppelaegekvant mixture
PYiCH Bk dbfghidroflten ?aﬁwogmfér?ﬂﬁeéi% "leea\‘Iréé bﬁﬁdaxpgc iﬁ@id Bethe

RSP ROTAIA &, JNT 3he | SNoPT do CoRDNG: "SRRI asuch as, for
f%xamb@, I, : tn whi fcb-[aﬂarrwétl hbhﬁman*lmgemﬁmfbmm]-1,1,3,3-
ve sults 1.n e u on rroli1din . .
SefbrathyiE iy RrbilforeBate Bl Sa B pbiest Wichips. for
a@eamplbtrﬂnieﬂhyhnﬁmepjm % tpalat ugp@icetﬂdvmﬁi ¢uab as N,N-
ﬁhiH%gﬁylf&rH%nﬁiSé,U{He EsthbRfic3id fdfftihé@%ﬂg%tf&‘rﬁnéfﬁ ls Racted
.. The’ racem c m_xture can be separatec chiral
Hpiticthe piperawine oh te epnea! famula & in mbigieRsy &4 and RS have
fiaemibaginkd daseritied abdva Bl thel amidkOofMBE&eneral formula G.

‘ SVF% ggﬁc‘;r% %P h)k/)nyrotgrélhsin r{ﬁé ?)?gsien%% 'oflvabtcgt%?ys?such as, for example,

paltadium 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, acetonifrile 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 chioride of the general formula I, in
which R1 has the meaning described above, results in - the
suifonylpyrrolidine 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. o




10

15

| Ol R1I-S-CI R2 0t. MBCN ci Il. Il 0C O
INNNEt3, DMV 2. Zn, Honc rac-L rac-E R3 "\ n
NRI BR6 NTHFfwater j " TOANJ, DMF
rac-Mracs;N R3 O-\ Rz ~N~/N R4

[ 0 R1
chiral HPLC R5 O=S=O rac-0O RBRE RN NRMA KM

Q ' 0O
Rz i
LO/ R1—5—C|

RZ k 1. MeCN i )
2 S - MetR. ol ' i i
K 0 ‘CJ%/\ Q Cl O i
. . Ct -

N

'N NEt3, DMF
'\: : 2. Zn, HOAS ' rac-t.
rar.:-E.
. ' 3
) . O“\ N .
. Rz ) :
" \\‘ o] LOH &0 N Ré
\ B b5 -
?j THFfwater . livt TOTU, DMF
O==8==0 o=5=0
] | i
RY : : R$
raceM rac-N
R3
5 , ‘
Rzz .}\w{ N chiral HPLC
N/ R4 -
. ’ ? ’ R5 .
O=?=O rac-O . ‘ .
R1, ' RS R3
. . . o _
- R2 AR Rz N N
F—py M -,
| / R4 - Y 4 R4
' + RS '
R5 N
) O
o_—_T:o -
R1 E
R1 ent-01 ent-02

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, acetonitrile. The carbamate produced in this
way is imm'ediately 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 formuia I, 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 iithium hydroxide in a polar
solvent mixture such as tetrahydrofuran and water into the free carboxylic
acid of the general formula N. With the action of a coupling reagent such
as, for example, O-[cyano(éthoxycarbonyl)methyleneamino]—1,1 3,3
tetramethyluronium tetrafluoroborate in the presence of a base such as, for
example, triethylamine - in a polar aprotic solvent such as N,N-




O==0 R Rl ent-02 5 The net hyl

pyrrolidi ne-3-carboxylate of the general fornmula E
‘wWith the trans configuration is reacted with
2,2,2-trichl oroet hoxycarbonyl chloride in a solvent
such as, for exanpl e, acetonP®rile. The carbanmate

pﬂﬁﬁ@m?lﬂoﬂrﬁhrhiaﬂes thé/\/@é{rbb&ylﬁdl”ﬁ@idlcﬁttﬁé Yeher eoiredaly i heacted

b dPe indodhedl R Ghel ToERUBS b gl B G Renave

sthe‘ oephint8 descdbedabofe | foegive ey atnsdaoﬁthe@énerarformula 0.

e suﬁ?mﬁbqf%ir ¥ ol 1 di neglg)% %{% ﬁ{é‘l @%%N?%?Qqq/ ?rurﬁ%ﬁ%gcﬁq% acid

egs éluents thﬂ @&LétdISbtyetﬂ’tﬂuar@acetat@fsaa ddde Thagrcamic mixture
| béﬁ'b%@é}%%t@?ﬂ'tﬂﬁchlfhi MM "FHto tﬁé’ 'e\‘lﬁpfloﬁﬂrétﬂdgos ifis DL §8neral

furan ‘and _wat er ree carboxylic
ruie Qb Fuh&ial r@mmﬂsamp WﬁHTt wera&ynHigsigedy by this
cnunh¢mg reagent such 15 as, for exanple,
O-[cyano(ethoxycarbonyl)nethylenean1no] 1,1,3, 3-
tetranmet hyl uroniumtetrafl uoroborate in the presence
of a base such as, for . exanple, triethylamne in a
pol ar aprotic sol vent such as N, N 59
di net hyl formani de, the carboxylic acid of the genera
formula Nis reacted w th the piperazine of the
general forrmula B, in which R3, R4 and R5 have
t he- neani ngs descri bed above, to give the am de of 'the
general formula 0. If O is purified by RP-HPLC with
acetonitrile/water+0.1 %trifluoroacetic acid 5 as
~eluent, the result is the trifluoroacetate salt of O.
The racem c mxture can be separated by chiral HPLC
into the enantiopure fornms of the general fornulae 01
~and 02. Exanples 110 to 117 were synthesized by thls
met hod.



60 Method DD F F.,t oF OUGH O cR2LPJT8rOws

KHVDS, Igx~ P !1 THE RR" HF ""'_\Q\/ OTHE/vvater
FQ/PCFO R DR3 NN\ RNv URa O
triflucroacetic acid, HATU, T, DMF [/ CH2C2 rac-R

R3 O R3 Pd(OH)2/C, H2, M RROr-~or ~\ R4 N
RifleEthold®E 1. MBCN, p N R5 ci~oxa rac-T G

F
Fl-F LiOH
\I: ﬁ 18-crown-s, KHMDS, Rz &
J\ + o—P THF : R/LLD/
rz” TH £ ) }:) —_— THE/water
: F— g P
c. F
0
R2
”73\' o~
UL | o
trifiuoreacetic acid, HATU, HOAT, DMF
CH2CI2
) ’ rac-R
T R3 PL(OH)2/C, HZ, MeOH /""_\
o .
Ra, N
N\_/‘ Ré
1. MeGN, i
N RS ' cx>r\ 0 rac-T
b 2.Zn, HOAS
rac-S '
' R3
D .
o) R2 PR
I ) . N
R1—-S—Cl - S Rd :
5 - chiral HPLC
| rfq R5
. .
NE3,DMF o=g=0
R1 rac-l

. ‘ . - . - - . Rs
0 : R, W/ _
R Nmn : O AN R4
: A R4 S, &s

R i
N 0:?:0
O=$=0 R1 ent-t)2
Rt ent-11
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2. Zn, HOAc rac-SR3 0 QR2CM R-SC Rg I
chiral HFLC NR5 NEt3, DM F. Rl rac-UR3 R3 O - RR4

+ NRS NR5 | O 0:50R1entU2 Rl ent-1.111 61 An
al dehyde of the general forn& in which R2 has the
meani ng described above, is eacted with net hyl

[ Bins ald2hd@-oft thd lgeaees tfomulep iy siphahidh &2 hat ethiennasaning

POeBLHRRl of b ol pridelfis o EocBdng, adois-(2.22-
pwm&th@ﬁ/)ph%ﬂhﬂrﬂiﬁdﬂata inya) potarl @pratiogseleenheuch as, for
ﬁié”mgfés %f}éﬁs‘zcﬁ%ﬂﬁéﬁ gﬁ fﬁlﬁt Brésl%ﬁc& ' o°f a Oc%fe' Qﬁﬁrﬁfa‘soﬁot%suum
b g§grlmethy]sdyl yamide to give the cx Bunsaturated ester WIth the cis
configuration of the general formula P. The ester is cleaved with a base
such as fithium hydroxide in a polar solvent mixture such as tetrahyd'rofuran
and water to the free carboxylic acid of the general formula Q. The
carboxylic acid 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 fo give the pyrrolidine-3-carboxylic acid with the cis
configuration of the general formula R. By the action of a coupling reagent
such as, for example, 0-(7-azabenzotrialol-1-yl}-N,N,N',N'-
tetramethyluronium hexafluorophosphate 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 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 exampile,
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-trichioroeth_oxycarbonyl chloride in a solvent such as, for

example, acetonitrile and subsequent cleavage of the resulting carbamate
by the action of zinc in acetic acid on the benzyl-protected pyrrolidine of the
‘géneral 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% trifluoroacetic 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.

Exampies 117 to 120 were synthesized by this method.
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such as |ithium hydroxide in a polar solvent mxture
such as tetrahydrofuran and water to the free
carboxylic acid of the general formula Q The
carboxylic acid is reacted with

N- (et hoxymet hyl )-N-(trinmethyTrsilyinethyl) 10

béhe yabbngviatians wusadostpod 4or: aproti ¢ sol vent such as, for
exanpl e, dichloronethane in the presence of an acid
such as, for exanple, trifluoroacetic acid to give
the pyrrolidine-3-carboxylic acid with the cis '

capfigurati acetof the general formula R By the action

of a coupli reagent such as, for exanple,

0&57- azabengg@%ﬁal ol -1-yl)-N,N,N ,N 15

t 8 anet hyl isobofyim hexaf | uor ophosphate in the presence

o) base sygch , for exanple, triethylamne in a

p{oqbgr aprot#égpts)%t?g_ent such as N, N di net hyl f or mam de,

t Relcar boxynibetdldhwnof the general formula Ris )

rpagt ed Wi GhedihReRiRAiGREMorPfin M) general formila B,
ve

t he neani ngs descri bed

[ ich R3,, R4 and, R5 ha
_aﬁGM, to g@'?@of%emﬁnge of the general fornula S. 20
TORIAR i on 4N Rydireeetylamindpyridinesence of a catal yst

S as, fo | e al |l adi um hydroxi de in a polar
sfngent suc'ﬂ'@?ﬁ'ﬁnggﬂ'gﬁarg}a% i f 'R2y conprises a P .
sUKIQ t uent dimtsthyl siuifosidasi ti ve to hydrogenol ysis, by
reaction V\éthgl gche%at?e't ri chl or oet hoxycar bonyl chl oride

in a solvent such as, for exanple, acetonitrile and
st¥sequent NBUiPARS/BRNIREE §YR t i ng carbamate 25 by
tile action éléct?(bmﬁnﬂ)ébta@lﬁikéﬁbrﬁgﬁ ion the ‘

benzyl - pr ot ect.ezﬂ t}/rrol idine of the general forrmula S -
rEbul ts in $HE ?\'g otected pyrrolidine of the general

- flBBhul a T. diectodn sprayiibhizatisu(ihdAy) chl oride of the

20

25

30

al for L0 b . ing o
d0oEC bed ,a'ﬂ@'{‘@fésqsé‘é%lQ'é\ﬁipfﬁﬁ?ﬁéan‘g‘?j|"§mo§§ﬁ§§rﬁ?{$%f%ﬁhr¥e
HCMB generoaplgdliquid shiomatoganhy-pass specfrastorp- HPLC
3 with acghepitrile/ water+0. 1% trifl uoroacetic acid

eluent, the result is the
eﬁe met?‘ny[

MS ‘ mass spectroscopy _

NMR nuclear magnetic resonance speciroscopy
o ortho

p para

Pd/C paltadium on carbon

iPr ‘isopropyl

nPr n-propyl

rac ~ racemic/racemic mixture

Rf retention time (in TLC)

TLC ~ thin-layer chromatography
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trifluoroacetate salt of U The racemic mxture U can
be separated by chiral HPLC into the enantiopure
forms of the general fornulae Ul and U2. Exanples 117
to 120 were synthesi zed by tgés met hod. 35 62 The
abbr.evi ati ons used stand for " Ac acetyl 5 Bn benzyl -

i Bynthaseust of building klockls ymetBodiA:n- but yl | i t hi um DCl
direct chem cal ionization (in M5) 10 DCM

di chl or onet hane DVAP 4- N, N- di met hyl ami nopyri di ne DM
NH{E S-Rispeipprmhriv@peranse di met hyl sul f oxi de EA
ethyl acetate 15 ent enantioner/enantiomer pure El

el ectron inpact ionization (in M5 eq equival ent ESI
el ectron spray ionization (in M5) HPLC high presgyre,
hi gh performance quui@yfhronatography 20 LG M5
coupl ed liquid chromat ggraphy-mss spectroscop

1.98 g of piperazine, 1.0 g of 1-bromo-2,5-dimethoxybenzene, 800 mg of
8,9-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 ml of saturated sodium bicarbonate
solution and 50 ml of saturated sodium chioride solution, and the combined
aqueous phases are basified with 2N sodium hydroxide solution and
extracted five times with 50 ml of dichloromethane each time. The
combined organic phases are dried over MgS0O4 and then the solvent is

removed in vacuo. 500 mg of 1-(2,5-dimethoxyphenyl)piperazine are

obtained as an amorphous solid.
C12H18N202 (222.29), LCMS(ESI): 223.3 (M+H™).

Dimethy! 2-piperazin-1-ylterephthalate

" —
/ [N

Br : _
)
_ | §] O
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Me nmethyl M5 mass spectroscopy NVR nucl ear magnetic
resonance spectroscopy 25 o ortho p para Pd/C

pal | adi um on carbon Pr isopropyl "nPr n-propyl 30 rac
racem c/racem c m xture Etentiontims(in TLO)

TLC thin-1ayer chromat ographé 63 Syntheses of
bGi80dgnaf pipecdzindyy1.0eq hod dirvethyd 2-bﬂ)m5te&ipmmiiaiq;p}mmg of

) LB oo sty S50 ot ategyn
ngceiﬁte and 2.20 g of cesium carbonate are dissolved in 40 ml of 1,4-

9d%x§h§%tn|ay§trrfbo5atb1(§)( gl @#&?ﬁ&&g&ﬂfﬁtﬁf&s pABIRAO4 hbLls. The

of cesiu

t
CEsastinhivdire  disbed 3 A0BGRND! Sichioramethaia el e irasted
Sivith r58dmnbf é@l@xﬁét@ﬁ ddiLan bidagbonaterspiutiver end 50 IﬁlAOf saturated

hg&ilgfrhpﬁlﬁggéga Lon fﬂ%t ur i Spﬁééésa‘l:s 8ne3‘fm over £f\?ggbtl and

then the solvent is removed in vacuo 330 mg of dimethyl 2-piperazin-1- yI

terephthaiate are obtained as an oil.
C14H18N204 (278.31), LCMS(ESI): 279.3 (M+H").

Examples of syhtheses by method B:
Example 1

[1-(3,5-Dimethylisoxazole-4-sulfonyl-3,4-trans-4-p-tolylpyrrolidin-3-yl]-[4-
(2,5-dimethylphenyl)piperazin-1-yljmethanone trifluoroacetate
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solution and 50 . m of saturated sodium chl oride

sol ution, and the conbined aqueous phases are

basi fied with 2N sodi um hydroxi de sol uti on and
extracted five times with 50 _m of dichl oronethane
each tinme. The 1.5 conbi ned §5ganic phases are dried
over MgSO4 and then the solvent is renoved in vacuo.
500 nmg of 1-(2,5;dimethoxyphenyl)piperazine areg~

rphous sol j d. c12H18N202°(222\29%
)0~ 20" S et A
re .” hal ate o 0 +\ t%:.mroacetlcac%
, 1.0 go nmet hyl CHaCI2 '

720 .mg of

- 4, 5- bi s(di phepy phosphl no) xant hene, 280
ngy oII@dlurr(II) acet d 2.20 g(’"fnflum
m f 1, 4-—di pXane and

car boh¥ e éJ;g,dl §%l ved .i n 2
stirred Cunder an arggn at mospher e fOr—24

hours. ¥pe 5 realt™8n mixturewrs diluted Wwth 100 n
of di chl oronet hane and extrgcct[ed with 50 m of
saturatg di um bi car bonat'e s ion and 50 nl of
sat ur at ed di um chl ori de sol n. The organic

phases is dried over MgJSO4 and then the solvent is
remopyed in vacuo. 330 ng of dinethyl I perazin-1-yl

tere b hal ate are opt ai nﬁﬂmﬁﬁﬂ.a{dH oi | . ClLAH18N204
(278%41) , \ 279.3 (M+H). I LN
synt heges by-~o#th B: Exanple—1— "/

NElS. DMF

2. RP-HPLC o=$=0  rac F

Exampie 1

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 kieseiguhf are added, and
the solvent is removed in vacuo. The resulting residue is purified on silica
gel with n-hep_tane:ethyl acetate = 4:1 as eluent. 850 mg of methy! trans-3-

- p-tolylacrylate are obtained as an oil.
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[1-(3,5-Di nethylisoxazol e-4-sul fonyl -3, 4-trans-4-p-tol

yl pyrrolidin-3-yl]-[4-

(2, 5-di met hyl phenyl ) pi perazi p-1-yl ] net hanone
trifluoroacetate 65 0 11 4 R6DH2D12 * -/i'Y] HIP 0O

t Cifl H1@O2acet7iee2Ac QCMD%:ESI@ CHZCR 2 (M+H™,| ORE(h-Heptanésethyl
" 00T_I:|l§/_,]/£=t8r71 ory, Nrac ~., rac \ /. p~
PecPR%RCZ S Oon v 0 N 14 N~aC Nrat ~ NHO SH

0 FA NEL3, DWF F HV\0 2. RP-HPLC 0=5=0 rac F

EXRIR 9 -Henzyl-3,4-trans-4-p-tolylpyrrolidine-3-carboxylate

R i Ll —
. A A
. A - O
B Ao D e
trifioroacetic acid, F o
: ~CHzciz ) ’ N F

fac

1 ml of a one molar solution of trifluoroacetic acid in dichloromethane is
added dropwise at 0°C to a solution of 1.36 ml of N-(methoxymethyl)-N-
(trimethylsi!ylmethyl)benzylamine and 850 mg of methyl trans-3-p-
toiylacrylate in 10 ml 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
0“\ LiOH \\\ o
b — h o
8] 's) B —— i
THF/water
N F 0 ’
Fr - rac -

rac

118 g of methy! 1-benzyl-3,4-trans-4-p-tolylpyrrolidine-3-carboxylate
triflucroacetate 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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O"N Methyl trans-3-p-tolylacrylate CH2A 2 H + aP/ 0~

O Il 5- - - 2.0g9g of nethyl

(triphenyl phosphoranyl i dene)acetate and 720 rrg of p-

t ol ueneal dehyde are dissolved in 10 m of

di chl oronet hane and stirred roomtenperature for

t nedtice abiolurthe rBaetion 4nxtwt isi neeirgired, ahe HdFed, reamsed in

Dl e e e DI 48 o

asilicagel with dichinrogiajisane: mesitanag -o’fO ﬂreﬂfyﬁ atsraw:tsﬂ 3 gof1-

C
(?‘%"é*%%?*‘f*hﬁs“e%i‘?'?'p?“%ﬂ'ﬁgd%ﬁi@%‘% Boi are SRR as o
ae@pHess eil.2: 1) = 0. 71. Met hyl -
lehgrzyNGD 9538t 2 )10 +dine 3-carboxyl at e
5 0OLO ?rlfl uoro:?getlegﬁsa(ggollyzgﬁdm IqCFZ N F racyl m
of a one nolar solution of trifluoroacetic acid in

: dﬂ1cBemW¢hatme-4-s-to@tﬂ1§md:hdme®-w)é{é—(aIS ichatbylphsoylt | on

hipdradhn-Alyiiethakdfd hoxymet hyl ) -

N\ o
NUN@ \L-N N
| SN

TOTU, DMF
rac ‘ . b 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 mi of
triethylamine are dissolved in 30 mi of dimethylformamide. 555 mg of O-
[cyano(ethoxycarbonyl)methyleneamino}-1,1,3,3-tetramethyluronium
tetrafluoroborate are added, and the mixture is stirred at room temperature.
After one hour, the reaction mixture is diluted by adding 100 ml of ethyl
acetate and is washed five times with 30 mil of saturated sodium
bicarbonate solution each time. The organic phase is dried over MgS0O4
and then the solvent is removed in vacuo. 520 mg of (1-benzyl-3,4-trans-4-
p-tolylpyrrolidin-3-yi)-[4-(2,5-~ d:methy[phenyl)plperazm 1-yE]methanone are
obtained as an oil.
C31H37N30 (467.66), LCMS(ESI): 468.7 (M+H™).

[4-(2,5-Dimethylphenyi)piperazin-1-yl]-(3,4-trans-4-p-tolylpyrrolidin-3-yl}-
methanone | | ‘
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(trimethylsilylnmethyl)benzyl ami ne and 850 ng of net hyl
trans-3-p 10 tolylacrylate in 10 ml of

di chl oronmet hane. Stirring at roomtenperature for

twel ve hours is followed by noval of the solvent in
vacuo and purification of t resi due by RP-HPLC.

1. g of nethyl 1-benzyl-3,4-trans-

t ol yrrolidine-3-carb ok M1 f oacetate are
obt edg\\‘s/_\co I essp?g%{JrC%s;OL OH23NCZ. C%iF;%eQ

(423. 33) DOVE . 310.4 (MeH). 15 \_¢

-1-Be -3,4-tr/ans-4-p-tol yl pyrrolidi -cﬁox [1c
acid ~rdglCH 10 0" O il THFlwater N'F O\ F F
rac 20 1.18 g of nmethyl

1- benzy f{4-trans-4-p-tolylpyrrolidine-3- carboxyl ate
trifluordacetate are dissolved in 8 ml of a m xture of

tetrahydrofuran and water in the ratio five to three,

2850 O3Aa L0 (1 bERWIE AYAREH.HSaRISpARERC-y)-[A%2 5-dimethy

ctio

-Aph@nylmramm ylimgihanosesare dissolveddni th mimf methenobrand

”BG &f 'p‘éllé‘@iHFn’ ﬁirdiréﬁ&'ie érli‘%aﬂﬂfﬁ !aFe &8 ephé mlxtMl%C%ost[rred
the resi ed sul ti ng {_esn

i %”‘ﬁﬁfr gxp,q;_tamgﬁﬁegq p} @agalép \r}\]lygfpgen for four hours, The reaction
dinttley wreidrafikemset thatodh €k, land the I|It8aee|lstt&mcenfca&d in

SR 350/m0 of 14 5P PIRTREn Lk B gASsptob
apyrooligiire 3etira¢thadons ape 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-yi]-[4-

" (2,5-dimethylphenyl)piperazin-1-yljmethanone triflucroacetate

O:

s B \-“@
9 i S—Ci
. N“
Pt N
4
N rae NEt3, DMF .

/
SO-N rac F
Example 1 360

O

mg of [4-(2,5-dimethylphenyl)piperazin-1-yI]-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 186 mg of 3,5-dimethylisoxazole-4-
sulfonyl chloride are added. After 15 minutes, the reaction mixture is diluted
by adding 50 m! 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 MgS04 and then the solvent is removed in
vacuo. The residue is purified by RP-HPLC. 212 mg of [1-(3,5-dimethyl-
isoxazole-4-sulfonyf)-3 4-trans-4-p-toIylpyrrolidin 3-y|]-2 5- dimethylphenyl)
piperazin-1-yllmethanone trifluoroacetate are obtained as a coloriess
lyophlhzate

C29H364048.C2HF302 (650.72), LCIVIS(ESI)': (M+H™).
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15

5 colorless oil. ClL 9H21 NO2 (295.38), LCVS(ESI):
296.4 (MrH+) . (1
-Benzyl -3, 4-trans-4-p-tolylpyrrolidin-3-yl)-[4-(2,5-d
nmet hyl phenyl ) - pi perazin-1 -yl ]nethanone 10 10 ~NVN
TTU DMV N Nrac rac f 500 of
1- benzyl - 3, 4 trans-4-p-tol yl pyrrolidine- 3- carboxyllc
aE % % of conmercially avail abl e
(IQ? thylphenyl)plpera2|ne and 0.97 m of 15
t [1| &lpyewh%mlmi)di 4<dansett phan@pymblidin-3-yl]-4-o-tolylpiperazin-

dir r m de. 555 ng of O-
[ggﬁno% é%ﬁ%ig;car.bonyl ) met hyl eneam no] -1, 1, 3, 3-tetranet
hyl uroni um tetrafl uoroborate are added, and the

m xture is stirred at roomtenperature. After one
hour, the reaction mixture is diluted by /&8t ng 100
of ethyI acetate and is washed five AR
of saturated sodi um 20 bicarbonate solutﬁau
The organi c phase is dried ove -
solvent is renoved in vacuo. 5
(1- benzyl -3, 4-tr.ans- 4- y ?
p-tolylpyrrolidin-3-yl)-[4-(2,5:di net henyl ) pi per az
in-1-yl] neth anone are obta oh.as/an oil. C31
H37N30 (467, 66), LCNB(ESIFQ-; ( $“)" 25

rac

[1-(Biphenyl-4-suifonyl)-3,4-trans-4-phenylpyrrolidin-3-yi]-4-o-tolylpiperazin-
1-yl)methanone is obtaihed in analogy to example 1 from the commercially
available reagents méthyl (E)-cinnamate, N-(methoxymethyl)-N-(trimethyl-
silyimethyl)benzylamine, 1-o-tolylpiperazine and  biphenyl-4-sulfonyl
chioride. | |
C34H35N303S (565.74), LCMS(ESI): 566.8 (M+H").

Example 3
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[4-(2,

5- Di net hyl phenyl ) pi perazin-1-yl]-(3,4-trans-4-p-tolyip
yrrolidin-3-yl)- nethanone 68 \ / O- ~ _ Pd(COH) ?JC,

H2, MOHo C/ ~aG N raC 52? ng of

(1-benzyl -3, 4-trans-4-p-toly Byrrol 1din-3-yl)-[4-(2,5-
di net hyl - phenyl ) pi perazi n- 1-yl ] net hanone are

di ssolved in 15 m of methanol, and 5 30 ng of

pal | adi um hydr oxi de on carbon are added. Th® m xture
i-s stirred under an atnosphere of 5 bar of h‘Mﬂ_r gen

for four hours. The reaction mxture is then filtered
through Celite, and the filtrate is con ated in
vacuo. 360 ng of

zin~1-yl]-( trans- 4-p-
tolyl - pyrrolidin-3-yl)nethang Are ohtai ned as an
oi . 10 C24H31N30 (377.53), LGS ’SZ{ZE§;8.5 ( MtHt) .
[1 | '
| pyrrolidin-3-yl]-[4- o T W " _
(2,5-dinethylphenyl)piper%gi yl ] met hanone ‘
trifluoroacetate \ S- W/ 11 1"N No rac NEt3,
ample 1 360 15

[4- (2, 5-di et hyl phenyl ) pi pera
- (3, 5-Di net hyl i soxazol e- 4- sul fofyl ) - B4~ trans-4-p-toly
DMP p b~~No o-Nrac

rac

[1-(Biphenyl-4-sulfonyl)-3,4-trans-4-phenyipyrrolidin-3-yl]-[4-(4-

nitropheny[)piperazin-1-yl]methanohe is obtained in analogy to example 1
from the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl}-N-(frimethylsilylmethyl)benzylamine,  1-(1-nitropyridin-4-
yllpiperazine and biphenyl-4-sulphonyl chloride. C33H32N405S (596.71),

LCMS (ESI): 597.7 (M+H").

Example 4 -
[1-(2,5-Dichlorobenzenesulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yi}-[4-(3-
trifluoromethylphenyl)piperazin-1-yllmethanone

rac
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of
(2, 5-di net hyl phenyl ) pi perazin-1-yl]-3,4-trans-4-p-t
yl pyrrolidin-3- yl)nmethanone and 0.56 m of
N- di i sopropyl - N- et hyl am ne ?re di ssolved in 10 mi
di met hyl f or mam de, and 186 ng of
3, 5-di net hyl i soxazol e-4 20 sulfonyl chloride are

i Gl R Ry o TG B ol pon4-3-

éluewmﬁﬁ!wlsr!pz@nwpmrmt-d rndlimethasent dsn dhiteimetoimatealogy to
SQJ(é’rhbfénL?rBﬂ-l tHy @@m erl‘aéll {/gla%q)e Péa nt%ylgﬁzla rwamate

€ organi c ase

t Nd%homehwl)rwmhy!ﬁrlylm&é’%)bemﬁﬂafr@a@ due is -(3-
PHifiubicifethylpREn J%@Ara%iﬁ’e amd 2f5- Héhfdﬁo@er?ﬂéﬁ%bhﬂ’énﬁ@hlonde

yé?égigbg?ééﬁ'# @ésﬂ b{:h@é&gﬂ%ﬁ 1"%1@/{1&\3 L -3

trlfl uor oacetate are obtained as a col orl ess

%ate C29H36404S. C2HF302 (650. 72), LOMS(ESI):

)
[ 4-
ol
Nl
of

9  Exanple 2 {
Btlwxybemzmasy fanyl) Brdatssnartlmfamlwwomdln-&yﬂ ~(3-

y[bﬂerﬁﬂzﬂpér@z}ﬂ PiyPRiciRhRong - ¥/ ) methanone 5 N "\ S/N O

[1 (Bi phenyl -4-sul fonyl) -3, 4-trans-4-phenyl pyrrolidin-
3-yl]-4-o0-tolyl pi perazin- 1-yl)nethanone i s obtained
in analogy to exanple 1 fromthe conmercj 10

avai |l abl e reagents nethyl (E)-cinnamate

N- ( met hoxynet hyl ) - N- (trinet hyl :

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 reag‘ents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-phenylpiperazine

-and 2,5-dimethoxybenzenesulfonyl chloride.
- C29H33N305S (535.67), LCMS(ESI): 536.7 (M+H™").

- Example 6

(4—Phenylpipera2in-1 -yl)-[3,4-trans-4-phenyl-1-(2,4,6-triisopropylbenzene-




NO rt O

silyl met hyl ) benzyl am ne, 1-o-tolyl pi perazi ne and

bi phenyl - 4-sul fonyl chl oride. C34H35N303S (565.74),
LCMS(ESI): 566.8 (M+rH ). 15 Exanple 3 70 H 0 $iN p
rac :

[ 1- (Bi phenyl - 4-sul.fonyl ) -3, 4-712r ans- 4- phenyl pyrrolidin-
3sylipnylipytrdiidini-3-yimlethmrionei per azi n- 1-yl ] met hanone is
obtained in analogy to exanple 1 5 fromthe
conmercially avail abl e reagents nethyl (E)-cinnamate,

N (et hoxynmet hyl )-N-(trinethyl silyl nethyl nzyl am ne,
1-(1-nitropyridin-4- yl)piperazine and S
bi phenyl - 4- sul phonyl chl ori de. C33H32N4 6.71),
LCVMB (ESI): 597.7 (MtH ). 10 Exagple 4 | ,

5- Di chl or obenzenesul fonyl ) - ans- 4-ghenyl pyrrolidi
n-3-yl]-[4-(3-
trifluoronethyl phenyl)pi perazimgl-y{]nethanone F F N

rac .

5 (4-Phenylpiperazin-1 -yl)—[3,4-trahs—4-phenyl-1 -(2,4,6-triisopropylbenzene-

10 -

15

sulfonyl)pyrrolidin-3-yllmethanone is obtained in analogy to example 1 from
the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1 -phenylpiperazine
and 2,4,6-triisoprdpy[benzenesuIfonyl chloride. -
C36H47N303S (601.86), LCMS(ESH): 602-9 (M+H™).

Example 7 _ _
- 1-(4-{4-[3,4-trans-4-Phenyl-1-({thiophene-2-sulfonyl)pyrrolidine-3-carbonyl]-
piperazin-1-yl}phenyl)ethanone
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Cl rac ........... 71
[1-(2,5-Dichl or obenzenesul fonyl)-3,4-trans-4-phenyl pyr
rolidin-3-yl]-[4-(3-

trifluoronethyl phenyl) pi per $n- 1-yl ] met hanone is
obtained in analogy to exa?.rz e 1 fromthe
comercially avail abl e reagents nethyl (E)-cinnamate,
c _

1-(3- trifluoronethyl phenyl)pi perazine and
2, 5-di chl or obenzenesul f onyl chl ori de.

C28H26C12F3N303S (612.50), LCMS(ESI): 8 . 614.1 |
(MtH+) .  Exanple 5 10 _
i |') -3, 4- tY.ans- 4- phenyl py

azi n- 1-y| met hanone N O

rroIiEJIi n-3-yl]-(4- phenyl;
SNO OO0 rac 15

[ 1-(2, 5- D met hoxybenzenestitony , 4- t ans- 4- phenyl py
rrolidin-3-yl]-(4- phenyl pi praZ| -1 yl/) met hanone is
t

obtai ned in anal ogy to exanple 1 f he
commercially available re S, thyI (E)-ci nnarrat e,
N-

(et hoxynet hyl ) - N- ( t rmethy4i IyI fet hyl ) benzyl ani ne,
1- phenyl pi per azi g \ 2, 5-di net hoxybenzenesul f onyl
chl ori de. O :

rac

- 1-(4-{4-[3,4-trans-4-Phenyl-1-(thiophene-2-sulfonyl)pyrrolidine-3-carbonyl]-

piperazin-1-yl}phenyl)ethancne is obtained in analogy to example 1 from
the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)—N—(trimethylsilylmefhyl)benzylamine, 1-(4-piperazin-1-
ylphenyl)ethan_dne and thiophene—2—sulfonyl chioride. |

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

Example 8 7
[1-(4-Chlorobenzenesulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-(2,5-
dimethylphenyl)piperazin-1-yljmethanone
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" 1- (4-{4-[3, 4-trans- 4- Phepy! -

20 C29H33N305S (535.67), -LCMS(ESI): 536. 7 (MtH+).
Exanpl e 6 (4-Phenyl p i perazi o
n-1-yl)-[3,4-trans-4-phenyl -1-(2,4,6-tri isopropyl
benzene 72 'sulfonyl)pyrrolighn-B-yI]nethanone I ~\ N
50 0 '.SN O rae . 5 (4-Phenyl pi perazin-1
-yl)-[3,4-trans-4-phenyl -1 _ '
-(2,4,6-triisopropyl benzene-

sul fonyl ) pyrrolidin-3-yl]nmethanone is obt@Ained in
anal ogy to exanple 1 from the commercia gyai |l abl e
reagents nethyl (E)-cinnamate,

(et hoxymet hyl ) -N-(tri net hyl g

1- phenyl pi perazi ne and
2,4,6-triisopropyl benzenesul f o

ori . 10
"C36H47N303S (601.86), LCMS(ESI) 7 602 r\?_j_;%H ).

Exanmple 7
i»mﬁene- 2-sul fonyl) py

rrolidine-3-carbonyl]- pi @S?ﬂ& hA- 1-yld phenyl ) et hanone

15 73 0 N NJ 4
o | /@o

Cl

fac

' [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)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-
dimethylphenyl)piperazine and 5-chlorothiophene-2-sulfonyl chloride.
C29H32CIN303S (5638.11), LCMS(ESI): 538.1 (M+H").

- Example 9

[4-(2,3-Dimethylphenyl)piperazin-1-yl}-[3,4-trans-4-phenyl-1-(4-
propytbenzenesulfonyl)pyrrolidin-3-yllmethanone -
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S"INO rac : o

1-(4-{4-[3, 4-trans-4- Phenyl - 1- (t hi ophene- 2-sul f onyl ) py
rrolidi ne-3-carbonyl]- piperazin-1-yl}phenyl)ethanone
is obtained in analogy to exz le 1 fromb5 the
commercially avail abl e reagents nethyl (E)-cinnamate,
N ‘

(et hoxymet hyl ) -N-(trinet hyl silyl neth
1- (4- pi perazin-1- yl phenyl)et hanone a

t hi ophene- 2-sul fonyl chl orige 3
LCVS(ESI): 524.7 ((M-H) .
[ 1- (4- Chl or obenzenesul f onyl
din-3-yl]-[4-(2,5- dinethyl
phenyl ) pi perazi n-1-yl ] net handne 74N NO O0d rac
[ 1- (4- Chl orobenzenesul f ony )-<u4m<rans-4-phenylpyrrol
din-3-yl]-[4-(2, 5= Of N ,

di met hyl phenyl ) pi pe azi»\l-yl}netﬁanone is obtained in
anal ogy to exanpl e 1 fyom the conmercial |y
avai |l abl e reagentts hyl (E)-cinnamate, N

(et hoxymet hyl ) - &#1 met hyl si | yl net hyl ) benzyl am ne,
1-(2,5- dinethy] phenyl) pi perazine and _
5-chl or ot hi ophehe- 2-sul fonyl chloride. C29H32ClI N303S
(538.11), LCMB(ESI): 538.1 (MrH+). 10 Exanple 9 [4-(2,
3- Di et hyl phenyl ) pi perazi n-1-yl]-[3, 4-trans-4-phenyl -1
- (4- rac

4-gr ansy 4- phenyl pyrrol i

~ [4-(2,3-Dimethylphenyl)piperazin-1 -yI]-[3,4-’trans-4-phenyl-1 -(4-

propylbenzenesulfonyl)pyrrolidin-3-ylimethanone is obtained in analogy to
example 1 from the commercially available reagents methylr (E)-cinnamate,
N-(methoxymethyl)-N-(trimethylsilyimethyl)benzylamine, 1-(2,3-
dimethyiphenyl)piperazine and 4-propylbenzenesulfonyl chloride. '
C32H39N303S (545.75), LCMS(ESI): 546.8 (M+H").

Example 10 , _
[1-(3-Chioro-4-fluorobenzenesulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl}-[4- -

o (2,5—.dimethylphenyl)piperazin-1 -ylJmethanone
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“ON. M /NI..; 01 SO0,

propyl benzenesul fonyl ) pyrrolidin-3-yl] met hanone 75 ./
NN O', O Ol rat

[ 4- (2, 3- Di net hyl phenyl) pi perazin-1-yl]-[3, 4-trans-4-ph
enyl - 1- (4-
propylbenzenesulfonyL)pyrroI?@in-3-y|]nethanone 'S
obtained in analogy to 5 exanple 1 fromthe
commerci ally avail abl e reagents nethyl
N- (et hoxynet hyl ) -N-(trinmethylsilylnmeth
1- (2, 3- dinethyl phenyl) pi perazi ne and
4- propyl benzenesul f onyl chl or i& C32H3N3N3S :
(545.75), LCVS(ESI): 546.8 ( 1 anple 10
[1-(3-Ch|oro-4-f|uorobenzenes--fanyK%-B, -trans- 4- phen
yl pyrrolidin-3-yl]-[4- ' >

(2, 5-di net hyl phenyl ) pi per azi yl]gf anone 76 | ~

O

A
5
W

- Gl
rac

[1-(3-Chloro-4-fluorobenzenesulfonyl)-3,4-trans-4-phenylipyrrolidin-3-yl]-[4-
(2,5-dimethyiphenyl)piperazin-1-yllmethanone is obtained in analogy fo
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-(methoxymethyl}-N-(trimethylsilylmethyl)benzylamine,  1-(2,5-dimethyl-
phenyl)piperazine and 3-chloro-4-ﬂu0robenzenesulfonyl chloride.
C29H31CIFN303S (556.10), LCMS(ESI): 556.3 (M+H").

Example 11 .
[4—(2-ChIoroph_enyl)piperazin- 1-yi}-[3,4-trans-4-phenyl-1-(quinolin-8-

- sulfonyl)pyrrolidin-3-yljmethanone

rac



10

15

20

25

O d rac

- (3-Cnhl oro-4-fl uorobenzenesul fonyl ) -3, 4-trans-4-phen
pyrrolidin-3-yl]-[4-

2, 5-di net hyl phenyl ) pi perazi p;1-yl ] net hanone is
obtained in analogy to 5 exahple 1 fromthe

comerci ally avail abl e reagents nethyl (E)-cinnanate,

| A-FERBRERC M plochat b ST SN Sonsth HHERYA REARURREL Ne
35@lfﬂ>lbﬂmyzrohqilu&-blﬁaaﬁ@m@§au$ ehtginethinoanalegy to example 1 from
%B'@hﬁ@%fy( SeRaildble LidRAR ) ‘meftlyi 3 EViciflamd@, N-
[ HD%T%.O&W&F%'&HWW%ﬁhpf@i'xlmthw)tgﬁqzy[agniaet r - gblgrratiany!)-
- pipeeaiine bhd-Rinclintg-sodny vhiopidedi n- 3-yl | met hanone / t
(SEPSPERNI QRN ) Jr USRS 5811 W44 ans- - pheny!
-1-(quinolin-8- sulfonyl)pyrrolidin-3-yl]nmethanone is-

j i I : le | f th '
22%?%?3?&612%?%&2 ?égngnSS me[ (r)]rr} (E;-ci nnanat e,
N4-(4-Chiorophenyl)piperazin-1-yl]-(3,4-trans-4-phenyl-1-phenylmethane-
sulfonylpyrrolidin-3-yi)methanone ' '

\0
[1
yl
(

Cl

N
O\\ /N _ <O

rac

_ [4-(4-Chlorophenyhpiperazin-1 -yI]-(3,4-trans-4-phenyl¥1 -phenylmethane-

sulfonylpyrrolidin-3-yl)methanone is obtained in analogy to example 1 from
the commercially available reagents methy! (E)-cinnamate, N-
{methoxymethyl)-N-(frimethylsilylmethyl)benzylamine, 1-(4-chlorophenyl}-
piperazine and phenylmethanesulfonyl chloride. ' |
C28H30CIN303S (524.09), LCMS(ESI): 524.1 (M+H").

| Example 13

[4-(4-Methoxyphenyl)pipera_zin-_1 -yl}-[3,4-trans-4-phenyl-1-(2-phenyl-(E)-
ethenesulfonyl)pyrrolidin-3-ylJmethanone -




10

'1- (4-chl orophenyl ) - pi perazing a

- et henesul fonyl ) pyrrol i

5 (met hoxymet hyl ) -N-(trinmet hyl silyl methyl)benzyl am ne,

1- (2-chl orophenyl ) - piperazine and qui nol i n-8-sul fonyl
chloride. C30H29CI NA03S (561.11), LCMS(ESI): 561.1

( MrH+) Exanple 12 10

[4-(4- Chlorophenyl)plpera2|n7§ yl'1-(3, 4-trans-4-phenyl
- 1- phenyl -net hane- sul f onyl pyrroli din-3-yl) net hanone Cl
O5/ N0 rac 15 O—

[ 4- (4- Chl or ophenyl ) pi perazin-1-yl]-(3, 4-tyans-4- phenyl
- 1- phenyl net hane- sul fonyl pyrrolidin- met hanone is
obt ai ned in analogy to exanple 1 fro A
commerci ally avail abl e reageg net hyl

N-
g( | ) benzyl am ne,

(met hoxymet hyl)-N-(trimethy
20N€28H30CI N303S

-ci nnanat e,

phenyl met hanesul f onyl chl or}j

(524.09), LCVB(ESI): 524.1 [(Mbpd Exampl e 13

[ 4- (4- Met hoxyphenyl ) pi par a?~n-1- yI'h- [ 3, 4- tr ans- 4- pheny
| - 1- (2- phenyl - (E) - S

‘n@ yl ] met hanone 25 78 a- |
N\%SIIN | ,

rac

[4-(4-Methoxyphenyl)piperazin-1-yl]-[3,4-trans-4-phenyi-1-(2-phenyl-( E)-‘
ethenesulfonyljpyrrolidin-3-ylimethanone is obtained in analogy to example
1 from the ciommercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-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").

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




O rae
[4-(4- thhoxyphenyl)plpera2|n 1- yI] [3,4-trans-4- pheny
| -1-(2-phenyl -(E)-

et henesul fonyl ) pyrrolidin-3-yL]nethanone is obtained
in anal.ogy to exanple 5 1 fromthe comercially
avai | abl e reagents nethyl (E)-cinnamate,
- (et hoxymet hyl )-N-(trinethyl silyl nethyl)bg
1- (4 nethoxyphenyl)piperazine and -

qm ne,

nethoxybenzenesulfonyl)pyrrol|d'~ 3-yl§ hanone 79 /
t NCI NON OFF F rac
[4-(2- Chlorophenyl)plperaﬁln h—
-1-(4-trifluoro- g

nethoxybenzenesulfon

[3 O-trans 4- phenyl

7 ofd di n- 3-yl ] met hanone is
obt ai ned i n anal ogy exahple 1 fromthe
commerci al'l y avai | able_p#£agents nethyl (E) cinnamate,
N- (et hoxynmet hyl ) -G (tr1 met hyl sil yl net hyl ) benzyl am ne,
1- (2- chl orophenyl )pi perazi ne and
4-trifluoronetho enesul fonyl chloride.

F

rac

[4-(2-Chlorophenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1 -(4-triﬂuord-
methoxybenzenesulfonyl)pyrrolidin-3-yljmethanone is obtained in analogy
to example 1 from the commercsaily available reagents methyl (E) '
cinnamate, N- (methoxymethyl) -N-(trimethylsilylmethyl)benzylamine, 1- (2—'
chiorophenyl)piperazine and 4-trifluoromethoxybenzenesuifonyl chloride.
C28H27CIF3N304S (594.06), LCMS(ES!): 594.1 (M+H").

Example 15 . : o
1-{(4-Chlorophenyl)piperazine and  4-nitrobenzenesulfonyl chloride; [4-(4-
chlorophenyl)piperazin-1-yi]-[1-(4-nitrobenzenesulfonyl)-3,4-trans-4-phenyl-
pyrrolidin-3-yllmethanone ' |




© (555.06), LCMB(ESI): 555.1 (

10

C28H27ClI FAN3O4S (594.06), LCMS(ESI): 594.1 (M+H+). 10
Exanpl e 15 1-(4-Chl or ophenyl) pi perazi ne and

4-ni trobenzenesul fonyl chloride; [4-(4-
chlorophenyl)piperazin-l-yI]-él-(4-nitrobenzenesulfony
)-3,4-trans-4-phenyl - pyrro$ di n- 3-yl ] met hanone 80 C
\\ NO5, o0~N).11j11/4\0 rac '

[ 4- (4- Chl or ophenyl ) pi perazin-1-yl]-[1-(4-nitr@benzenes
ul fonyl)-3, 4-trans-4- phenyl pyrrolidin- 3- et hanone
is obtained in analogy to exanple 1 fro
comerci al ly avail abl e reagents net hyl
(met hoxymet hyl ) -N- (tri met hyl si
1- (4-chl orophenyl ) - pi perazi néxa
4-ni trobenzenesul fonyl chloride.f

27CI/AN405S

anpl e 16
[1-(4-tert-Butyl benzenesul fon trans- 4- phenyl pyr
rolidin-3-yl]-[4-(4- metHxyn |)pc§>erazm |

-yl ] nmet hanone 81 O / N S

rac

[4-(4-Chlorophenyl)piperazin-1-yl]-[1-(4-nitrobenzenesuifonyl)-3,4-trans-4-

phenylpyrrolidin-3-yljmethanone is obtained in anailogy to exampie 1 from
the commercially  available reagents methyl (E)-cinnamate, N-
{methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, - 1-(4-chlorophenyl)-

. piperazine and 4-nitrobenzenesulfonyi chloride.

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

Example 16

[1-(4 -tert-ButyIbenzenesulfonyi) 3,4-trans-4-phenylpyrrolidin- 3-yl] [4-(4-
| methoxyphenyl)plperazm 1-yllmethanone




10

\5/N O rac
[1- (4-tert-Butyl benzenesul fonyl)-3, 4-trans- 4- phenyl pyr
rolidin-3-yl]-[4-(4-

met hoxyphenyl ) pi perazi n- 1-yl t hanone is obtained in
analogy to 5 exanple 1 fro he comercially

avai | abl e reagents methyl- (E)-ci nnamat e,

N- (et hoxymet hyl ) - N- (trinet hyl silyl met hyI ) benzyl am ne, -
1- (4- met hoxy- phenyl) pi perazi ne and '
4-tert-butyl benzenesul fonyl chloride. IN304S
(561.75), LCVS(ESI): 562.8 (M), 10 B le 17

[ 4- (4- Met hoxyphenyl ) pi per azi n
-yl']-[3,4-trans-4-phenyl -1 - (3§ i T4/ uox omet hyl benzen
esu | fonyl)pyrrolid i n-3-yl]neth ahone 82 O . deNO
FFF [4-(4- I\/bthoxyphenyl)pl pef azi N : -
-yl ]-[3, 4-trans-4- phenyl -1 - ({3- § ,
trifl uoronet hyl benzenesul Roryd 21 r8Li di n-3-yl ] net hano
ne is obtalned|n5anto exanp el'fromthe_

comercial ly availl ablagetht s net hyI (E)- cinnamate,

N—(nethoxynethyl) N- -thyIS|Iylnethyl)benzylan1ne
1- (4- met hoxyphenyd)pi pérazi ne and
3-trifluoronethylfenzenesul fonyl chloride.
C29H30F3N304S (573.64), LCVMS(ESI): 574.6 (MrH+).

rac

[1 -(4-tert-ButyIbenzehesulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]—[44(4-

methoxyphenyl)piperazin-1-yljmethanone is obtained in analogy to '
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-(methoxymethyl)-N-(trimethylisilylmethyl)benzylamine, 1-(4-methoxy-

phenyl)piperazine and 4-tert-butylbe'nzenesulfonyl chloride.
032H39N304S (561.75), LCMS(ESI): 562.8 (M+H").

Example 17 -
[4-(4-Methoxyphenyl)piperazin-1-y{}-[3,4-trans-4-phenyl-1-(3-
trifluoromethylbenzenesulfonyl)pyrrolidin-3-ylJmethanone




10

‘10 Exanple 18

[ 4- (2- Et hoxyphenyl ) pi perazi n-1-yl]-[ 1- (napht hal ene-2-s
ul fonyl)-3, 4-trans-4- phenyl pyrrolidin-3-yl]nethanone
83 ~, NO-N) O\ SiN rac

[ 4- ( 2- Et hoxyphenyl ) pi perazi n=41-yl]-[ 1- (napht hal ene- 2-s .

ul fonyl) -3, 4-trans-4- phenyl pyrrolidin- 3-y| nmet hanone
is obtained jn analogy to exanple 1 from 5'The
commerci ally avail abl e reagents nethyl - Cci nnanat e,

N (et hoxymet hyl) - N-(trinethylsilyl nef Qenzyl am ne,

1- (2- et hoxyphenyl) - plpera2|ne and
napht hal ene- 2- sul f onyl chl de. C33H3EN394S (5609. 73)
LCMS(ESI): 570.7 (M+H ). 5 anple 91

- (4, 5- Di br onot hi ophene- 2- yl Ni-trans- 4- phenyl p

yrrolidin-3-yl]-[4- (2-fl phe yI pi era2|n 1
-yI]rret hanone F. 52N CN 0 SNfO B

| [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 methyl (E)-
cinnamate, N-(methoxymethyl)-N-(trimethylsilylmethyl}benzylamine, 1-(4-
methoxyphenyl)piperazine'and 3-triﬂuoromet'hylbenzenesuIfonyl chloride.
C29H30F3N304S (573.64), LCMS(ES!): 574.6 (M+H").

Example 18 -
[4-(2-Ethoxyphenyl)piperazin-1-yl}-[1- (naphthaiene 2-sulfony!)-3,4-trans-4-
phenyipyrrolidin-3-ylJmethanone



10

15

‘avai | abl e reagents nethyl (E)-cinnanate

obt ai ned i n arnal og
" comrercial |y 3

N_ .

(et hoxynet h “N-

rac 15 84

[ 1- (4, 5- Di bronot hi ophene-2-sul fonyl) -3, 4-trans- 4- pheny
| pyrrolidin-3-yl]-[4-
(2-f|uorophenyl)piperazin-l-éé]nethanone i s obtained
in analogy to exanple 1 froR¥the comercially

(rmethoxymet hyl ) - N- (trinmet hyl silyl met hy, Nzyl am ne, |

1- (2-fluorophenyl) 5 piperazi ne and

4, 5-di br onot hi ophene- 2-sul f chl ori gre-

C25H24Br 2FN303S2 (657.42), ESl) 660. 1
(MtH ). Exanple 20

1- (5- Chl or ot hi ophene- 2- sul f onyl ) - 8, 4-t pans- 4- phenyl pyr
rolidin-3-yl]-(4- 10 phenyl pi/per azjn-%-yl ) met hanone C

rac

1- (5- Chl or ot hi ophene- 2y sul ) é 4-trans- 4- phenyl pyr
rolidin-3-yl]-(4- 15 pRgaylpi'perazOn-1-yl)nethanone is
gyt o exanple 1 from the.

p ré&gents nmet hyl (E)-cinnamat e,

FETTH]

fi met hyl si I'yl met hyl ) benzyl ani ne,

1- phenyl pi perazine and 5-chl orot hi ophene- 2- sul f onyl

chl oride. C25M&6CI N303S2 (516.09), LCMS(ESI): 516.1 .
(MtH+) . 20 Exanple 21 [1-(4,5-Dish toroth

i ophene- 2-sul fonyl) -3, 4-trans-4-phenyl pyrrolidin-3-yl]

- [44c2-Btrexxy b pemg)dpzerazib- 1HyjiTe haplothelene-2-sulfonyl)-3,4-trans-4-

- phenylpyrrolidin-3-yllmethanone is obtained in analogy to example 1 from
the commercially available reagents methyl - (E)-cinnamate, = N-

(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2-ethoxyphenyl}-

| piperazine and naphthalene-2-sulfonyl chloride.

C33H35N3048S (569.73), LCMS(ESI): 570.7 (M+H").

Example 19 _ - _ , |
[1-(4,5-Dibromothiophene-2-sulfonyl)-3,4-trans-4-phenyipyrrolidin-3-yl]-[4-

~ (2-fluorophenyl)piperazin-1-yijmethanone

rac



:
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15

20

85 10 N 0-SO S ClL C

[ 1- (4, 5- Di chl or ot hi ophene- 2-sul fonyl ) -3, 4-trans- 4- phen

yl pyrrolidin-3-yl]-(4- phenyl pi perazi n-1-yl) net hanone

is obtained in analogy to exg le 1 from5 the
commercially avail abl e reagents nethyl (E)-cinnamate,
N[1-(4,5-Dibromothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-
g{%ﬂQ&&nyl ﬁgé@ﬁ@@tg Miffdtiridrle/ s B AR P BA¥IBY S Bxample
4] 5fr§nbﬁﬁ@rmrnrr@p¢iahe-azza§ableomgem$ onetty! (E)-cinnamate, N-

PO () ST |, (i

f N I . y
SPREFANE 808 4, Srcioramottiopens R-Sulomy L HRTFC.
pPCREH2ABREFN30a8RE65T ¥2), LCMS(ESI): 656.1, 660.1 (M+H").
pyrrolidine-1-sul fonyl]thi ophene-2-carboxylate is
obtained in analogy to exanple 1 fromthe
cBrampde @0l y avai |l abl e reagents nethyl (E)-cinnanat e,

- 1-(5-Chlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-(4-
phenylpiperazin-1-yl)methanone ' '

Cl

rac

1-(5-Chlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-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-phenylpipérazine
and 5-chiorothiophene-2-sulfonyl chloride.

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

Example 21 .
[1 -(4,5-DichIorothiophené—2-sulfonyl)—3,4-trans—4-phenylpyrrolidin-S-yI]-(4- :

 phenylpiperazin-1-y)methanone




10

“-trans-4-phenyl -

obt ai ned in anal ogy

- 1- phenyl pi perazi nepan

N- (et hoxynmet hyl ) - N- (tri met hyl sil'yl met hyl ) benzyl am ne,
1 5 phenyl pi perazi ne and net hyl

5- chl orosul f onyl - 4- et hyl t hi ophene- 2- car boxyl at e.
C28H31N305S2 (553.70), LCwS( EEI)' 554. 1 (MrH+).

Exanpl e 23 10

[ 1- (5- Chl or o- 3- net hyl benzo[ b] t hi ophene- 2- sulfonyl) 3,4
-trans- 4- phenyl sy rolidin-3-yl]-(4- phenylplpera2|n 1
-yl) met hanone N 0=5=0 rae 15

[ 1- (5- Chl or 0- 3-Y Ibenzuh hi o hene- Ifonyl)-3,4

Yy pi p\&u{’n 1- hanone is
gxanple 1 from

eagents net hyl (E)-cinnanate,
i et hyl silyl methyl)benzyl am ne,

pyrrolidin-3- yIJ-(4-

commerci al ly avai |l -abhe
N- (et hoxymet hyl ) - N- (t

—Q
5- chl oro- 3- et hyl benzo[ b] t hi ophene- 2-sul fonyl 20
chl oride. C30H30OC13(B8gR (580.17), LCMS(ESI): 580.2
(MtH+) .  Exanple 24 8 o=s=a / s rae

Cl Cl

[1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yi]-(4-
phenylpiperazin-‘l-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 4,5-dichlorothiophene-2-sulfonyl chioride.

C25H25C12N30382 (550.53), LCMS(ESI): 550.1 (M+H™).

Example 22

rac
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- [1- (5-Chl orot hi ophe

[ 4- (2- Met hoxyphenyl ) Pi perazi n-1-Y] |

-[ 3, 4-trans- 4- PhenYl - 1- (t hi oPhene- 2-

sul fonyl ) pyrrolidin-3-yl]nmethanone is obtained in
anal ogy to exanple 1 from 5 éhe commercial ly
avai | abl e reagents net hyl ci nnamate, N

(1 Vzttingixy rztambmy)-sbﬂa|(4-rr@an§tatpﬂa1w-m(ﬂafoﬂeﬁy)mmzinam “carbonyt)-
RIERIARR SR A eh L7 B SR8 iso ritsines! iy anglopy to
L%@EEI ] frodn thel commmarpialiy @vaiabip reagsnts methyl (E) -cinnamate,

¢—:4 tﬁog(rhg tﬁ'(ﬁﬁﬁ@ﬂ?@ﬁy|ﬁ+gtﬁ)ﬂ)"ﬁgn)zy%nﬂnér ans- 4- pheny 4.
( Eg%)f H'@ﬁlﬁﬂh"&lyl ﬂad pem@thi- 1-Sehiesesidionied-neibyithipphese-2-
r 8arbdfylakel

IP%E‘%R&C%EF?Z@G?@) PEMSRY ). 534% [da%;, 4- Phenyl pyrro

' (2-met hoxyphenyl ) pi perazin-1-yl ] methanone is obtained

| Bxd \q@n? example 1 fromthe cormercially
aval e rea ents met hyl (E)-cinnanmate,

r\L1cﬁ%@h@tm?xm@thwbglethlmmwzﬁwlfynwéﬁkﬁrtry berzghenyin
P g A R |
C26H27Br 2N3O4S2 ( 669. 46) , LCI\/IS(ESI): 669.9, 671.9
(MtH+) . Exanple 26 10

sulfonyl) 3, 4-trans- 4- phenyl py
rrolidin-3-yl]-[4-(&
met hoxyphenyl ) pi per & \ n{1-vyl ]\}:etflqm S=0

rac

[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
chioride. ‘ | '
C30H30C130382 (580.17), LCMS(ESI): 580.2 (MfH*).

Example 24



~ olidin-3-yl]-[4-

10

"N (et hoxymet hy

- 5-Di chl or ot hi ophene-

G rac 15

[ 1- (5- Chl or ot hi ophene-2-sul fonyl) -3, 4-trans- 4- phenyl py
rrolidin-3-yl]-[4-(2-

nmet hoxyphenyl ) pi per azi n- 1-yl t hanone i s obtained in
analogy to exanple 1 fromt commercially avail abl e
reagents net hyl LEx- ci nnamat e,

trinethylsilylmethyl)benzyl am ne,

Di pe%fe

{sulfo ori _
C[\/B%@/ 4

onyl) - 3, 4-t r ang=4“phenyl pyrr

1-(2- msthoXyp
5- chl or ot hi ophexe- 2,
C26H28CI N304S2 (546.41),
Exanpl e 27 [1-(4,

olidin-3-yi]-[4-
(2- met hoxyphenyl ) pi per%’m n-1-yl ] met hano‘qe 25 89 a N
NP O N Oz 3=0 cl, d. rac [1-(4,

5- Di chl or ot hi ophene*2= Uﬁ%nyl) 3,4-trans-4- phenyl pyrr

(2- met hoxyphenyl ) pi p
in analogy to 5 exa
avai | abl e reagents

# 1-yl ] met hanone i s obtai ned
|l e fromthe comercially
(E) - ci nnanmat e,

rac

[4-(2-Meth'oxyphenyl)pi perazin-1 -yl]-[3,4-trans-4-phenyI-1 -(thiophene-2-

- sulfonyl)pyrrolidin-3-yllmethanone is obtained in analogy to example 1 from

the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethyisilylmethyl)benzylamine, 1-(2-
methoxyphenyl)piperazine and thiophene-2-sulfonyl chloride.
C26H29N30482 (511.67), LCMS(ESI): 512.1 (M+H").

Example 25
[1-(4,5-Dibromothiophene-2-sulfonyl)-3,4-trans-4- pheny!pyrrolldm 3-yl]-{4-.
(2 methoxyphenyf)plperazm -1-yiimethanone

O
\
- O=8=
s X
Br Br

rac
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.25

_dé h@o@éppbess 2rgyifony,

N- (et hoxynmet hyl ) - N- (tri met hyl silyl net hyl ) benzyl am ne,
1- (2- nmet hoxyphenyl) pi perazi ne and

4, 5-di chl-or ot hi ophene- 2-sul fonyl chlori de.
C26H27C12N304S2 (580. 56), Lg%?(ESI) 580.0 (M+H ) 10
Exanpl e 28 Met hyl _

[5-{3, 4-trans-3-[4-(2-net hoxyphenyl ) pi perazi ne-1-car bo

pﬁewn‘?’}%ﬁ“’tﬂ”ﬁ epeZ e oy A sl PPRMYIRHERIn S i
O@W@U@hﬁﬂﬂ)mpﬁ@zﬁ! b-yl] anee NEt ptained in analogy to
[ éxa{raplé 1 frRRSthE &&n&r%raanmwmvéégan@@wwe{Ei-cﬁma%te |

pﬁed’?ﬁ porwpethybi-(imathylsiymety henryemitdphene- 2- car (2
oeltiadgphengifipénaethe and 4, 5adiblargythiaphexerpkelfdnyi chioride.

(é?ﬁﬁ?m@hé% (B3 UBR SEFRSEES B b (v )

N- ( met hoxynmet hyl ) - N-(tri r net hyl si |yl met hyl ) benzyl ani ne

Il.ngge BBt hoxyphenyl ) pi perazi ne and net hyl
cﬁ osul fonyl -4- net hélﬁésh i ophene- 2- car boxyl at e.

GE@)& -phanylpywelisin-3-yiH#-(2-
Em@tﬁﬁxgﬁﬂgnyl piperazin- 'I-yl]methanone

[ 1- (5- Chl oro- 3- net hyl benzo[b]thlophene 2-sul fonyl)-3,4
-trans-4-phenyl -

pyrrolidin-3-yl]-[4-(2- nethoxyphenyl)plpera2|n 1

-yl ] met hanone 9

VAR
N/
\ K\
O$Sz .
N

o
rac

[1-(6-Chlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl}-[4-(2-
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-(2-
methoxyphenyl)piperazine and 5echIorothiOphene—Z-SUlfonyl chloride.
C26H28CIN304S2 (546.11), LCMS(ESI): 546.0 (M+H").

Example 27
[1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4- pheny[pyrrolldln -3- yi] -[4~
(2 methoxyphenyl)piperazin-1- yl]menhanone



- 10

C-NNO 0=s=01S CErac [1
- (5-Chl oro- 3- net hyl benzo[ b] t hi ophene- 2-su

| fonyl ) -3, 4-trans-4- phenyl - _
pyrrolidin-3-yl]-[4-(2-nmethoxyphenyl) pi perazin-1-yl]ne
t hanone is obtained 5 in anaﬁégy to exanple 1 fromthe
commercially avail abl e reagents nethyl (E)-cinnamate,
N- (met hoxymet hyl )=\t ri met hyl si | yl net hyl) benzyl am ne,
1- (2-net hoxyphg y per agi ne and 5-chl oro-3-m et hyl
benzo[ b] t hi opheRg sul foqyl c hde. '

H32Cl N304S2 (610. % LCVBRESHY: 61 N2 ( 10
Exanpl e 30 o X‘?-/

[ 3, 4-trans-4-Phenyl -1/ (t hkophene=2=sul f o rrolidin
-3-yl]-[4-(3-trifluorQ- ‘ .

nmet hyl phenyl ) pi perazi n=§-yl ] met hanone N F 0=S=0

6-S rac 1
[ 3, 4-trans- 4- Phenyl -Q=¢8h+0Ophene- 2- sul fonyl ) pyrrolidin
-3-yl]-[4-(3-trifluoro-| _

‘rac

[1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4-phenyipyrroiidin-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-(frimethylsilylmethyl)benzylamine, 1-(2-
methoxyphenyl)piperazine and 4,5-dichlorothiophene-2-sulfonyl chloride.
C26H27C12N3048S2 (580.56), LCMS(ESI): 580.0 (M+H™). '

Example 28 .
Methyl [5-{3,4-trans-3-[4-(2-methoxyphenyl)piperazine-1-carbonyl}-4-

' 'phenylpyrrolidine—1-suIfonyl}—4—methylth10phene-2-carboxylate



10

nmet hyl phenyl ) pi per azi n-1-yl ] met hanone i s obtained in
anal ogy to exanple 5 1 fromthe comercially
avai |l abl e reagents nethyl (E)-cinnamate, N

(met hoxymet hyl ) - N-(tri et hyl blylnethyl)benzylanine, 1
-3-trifluorom ethyl - phenyl)é per azi ne and

t hi ophene- 2-sul fonyl chloride. C26H26F3N303S2
(549.64), LCOMS(EFF-\550.1 (M+rH ). 10 Exanple 31 [1

- (4, 5- Di br onot hifopheng- 2- €l f onyl) - 3, 4-trans- 4- phenyl p
yrrolidin-3-yl]-\4-
(3-trifluoronet hytphdoyl ) pisperidzi n- 1n: none

~-N NF F O=S=0O F\-BryBr ra\?\g?{ @
[ 1- (4, 5- Di br oot hi oph¢ne- A- sul f oRyT) - 3, 4-%raffs- 4- pheny

| pyrrolidin-3-yl]-[4- .
(3-trif|uoronethy|pheny“piperazin-l-yﬁ?nethanone IS
obtained in anal ogy to lexanple 1 fromthe
commerci al |y avai | abP&=Pealfent s met hyl (E)-ci nnamate,
5 : _ : o
N—(néthoxynethyl)-rw(g | silyl nmethyl)benzyl am ne,
1-(3- trifluoronmethyljphenyl)pi perazi ne and

4, 5-di br onot hi o syl fonyl chloride.

C26H24Br 2F3N303S2 07.43), LCMS(ESI): 708.0 (MtH).
10 Exanple 32 [1-(&R-Ch |l orothi ophene-2-su

| fonyl)-3, 4-trans=4-phenyl pyrrolidin-3-yl]-[4-(3-

rac

Methyl . [5-{3,4-trans-3-[4-(2-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-(trimethylsilylmethyl)benzylamine, 1-
(2-methoxyphenyl)piperazine  and methyl  5-chlorosulfonyl-4- -

methylthiophene-2-carboxylate.
C29H33N30682 (583.73), LCMS(ESI): 584.1 (M+H").

Example 29 ' . :
[1-(5-Chloro-3-methylbenzojb]thiophene-2-sulfonyl)-3,4-trans-4-phenyi-
pyrrolidin-3-yl}-[4-(2-methoxyphenyl)piperazin-1-ylJmethanone




10

. trifluoronethyl phenyl) pi perazi n-1-yl] nethanone N N F

F O=S=OF S C rac 15 [1-(5-Ch . _

| or ot hi ophene- 2-sul fonyl ) -3, 4-trans-4-phenyl pyrrolidin
-3-yl]-[4-(3-
trifluoronethylphenyl)pipera%?n-l-yl]nethanone 'S
obtained in analogy to exanple 1 fromthe
commerci al ly avail gb

eagents nethyl (E)-cinnamate,
N- ( met hoxynet hyl') - N mat&l Si | t hyl ) benzyl am ne,
(phenyf).py’per ari ne '

ony+ chlﬁ. _

). LCOVB( . 58 MEH) .

1-(3 20 trifluoronet
5-chl or ot hi ophene- 2- sul
C26H25CI F3N3(3S2 (584.0
Exanpl e 33
[ 1- (4, 5- Di chl or ot hi ophend¥2-sul f onyl ) - §\4'-t rans- 4- phen
yl pyrrolidin-3-yl]-[4-4 I"-"O'
(3-trifluoronethyl phenyl)pr perazin-1-yl ] met hanone 94 N
F FOS-0F S

| N

Cl

rac

[1 -(5-Ch loro-3-methylbenzofb]thiophene-2-su Ifonyl)-S,4-trans-4-phenyl~

pyrrolidin-3-yl}-[4-(2-methoxyphenyl)piperazin-1-ylimethanone 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-methylbenzofb]thiophene-2-
sulfonyl chioride. . ' _ ' .
C31H32CIN304382 (610.20), LCMS(ESI): 610.2 (M+H").

.Example 30 | : : _
[3,4-trans-4-Phenyl-1-(thiophene-2-sulfonyl)pyrrolidin-3-yi}-[4-(3-trifluoro- .'
methylphenyl)piperazin-1-yljmethanone | -




10

A d rae[1

-(4,5-Di chlorothlophene 2-sul fonyl)-3,4-trans-4-phenyl
pyrrolidin-3-yl]-[4-
(3-trif|uoronethylphenyl)pipgra2|n 1-yl ] met hanone |s
obtained in analogy to 5 ex Ie 1 fromthe
commercial |y available reagents nethyl (E)- C|nnanate

10 Exanple 34 thh\
4-met hyl -5-{3, 4-tr 3
phenyl )--
pi per azi ne- 1- car bon
-2-carboxylate 95 O{NF F O-S=0 F
Met hyl 4- et hyl - 59£384=(r ans- 3- ph F

enyl -4-[4-(3-trifluofomethyl phenyl )-

pi per azi ne- 1- car bon pyrrolidine-1- sulfonyl]thlophene
- 2-carboxyl ate is S

rac

| [3,4?trans-4-PhenyI-1-(thiophene-z-suIfonyl)pyrrolidin-3-yi]-[4-(3-trifiu_oro-

methylphenyl)piperazin-1-yllmethanone is obtained in analogy to example
1 from the commercially available reagents methyl (E)-cinnamate, N-
{methoxymethyt)-N-(trimethylsilyimethyl)benzylamine, 1-3-trifluoromethyl-
phenyl)piperazine and thiophehe-2-srulfonyi chloride.

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

_ Exampie 31
~ [1-(4,5-Dibromothiophene- 2-sulfonyi) -3,4-trans-4-phenylpyrrolidin-3-yl}-{4-

(3-trifluoromethylphenyl)piperazin-1-yllmethanone

_rac



5 obtained in analogy to exanple 1.fromthe
comercially avail abl e reagents nethyl (E)-cinnamate,

‘N- (et hoxynet hyl ) - N-

(trinethylsiIylnethyl)benzylg
1-(3-trifluoronethyl phenyl)p ggra2|ne and net hyl
5-chl or osul f onyl - 4- net hyl t hi ophene- 2- car boxyl at e.

599{%$§§%%&%:o$%%ﬁefzoguwom% s 2P0y bbbl 1o
[ (- (rﬁmﬁmemkhwhvfbbaﬂ@{' bylinhétbpheme isokstaineshinl anaogy to

pé{(é;’rgi d| i gﬁ‘ﬁh c?l'ﬂm(eéc5all¥ Fllvallable re?%ﬁnt%metWI (E g}ng}gn%ate
- -(wqthemaﬁwa Nygtrigpethyisilylmeghyt)o enzsﬂaﬂmi% oF sa 1
rﬁ’tﬂfiuoromethylphenyl)plﬁerazme and  4,5-dibromothiophene- 2-sulfonyl

| Chl or o- 3- et hyl benzo[ b] t hi ophene 2-sul tonyl)-

-t g 4- phenyl -
pELEBIKBr2F INJOBSR47(B48}),iICME(B8H! TH8. PIBIHH™).pi per azin
-1-yl ] methanone is 5 obtained in analogy to exanple 1
fromthe commercially avail abl e reagents net hyl

10 (Exampleddat e, N (et hoxynet hyl)- N

15

20

25

([‘1L0351@h|&\‘6t$ﬁddHeﬁ§121¥uI} RRNZY arafred- henylpyrrolldln -3-yl]- [4 (3-
trif]l uorone hen )h ﬁrazme
5"@HPE%6 éymﬂﬂy méﬁf&mt Frafﬁ aRNS_ sy fonyl

chl ori de.

rac

[1-(5-Chlorothiophene-2-sulfonyl)-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,
N-(methoxymethyl}-N-(trimethylsilyimethyl)benzylamine, 1-(3-
trifluoromethyiphenyl)piperazine and 5-chlorothiophene-2-suifonyl chlorlde
C26H25CIF3N303S2 (584 08), LCMS(ESI): 584.1 (M+H").

Example 33
[1-(4,5-Dichlorothiophene-2- sulfonyl) 3,4-trans-4-phenylpyrrolidin-3-yl}- [4-

© (3-trifluoromethyiphenyl)piperazin-1 -yl]methanone




:

10

" Br Br rac 98

C31H29C F3N303S2 (648. 17), LCIVS( ESI): 648.1 (MtH+). 10
Exanpl e 36

[ 4- (2, 4- Di et hyl phenyl ) pi perazi n-1-yl]-[3, 4-trans- 4- ph
enyl - 1- (t hi ophene- 2-

,sulfonyl)pyrrolidin 3- yI]rret%\none 97 No=s=a S rae

[4- (2, 4- Di net hyl phenyl ) pi perazin-1-yl]-[3, 4-trans-4-ph.
enyl - 1- (t hi ophgme= 2-

sul fonyl ) pyrr
anal ogy to ex

any

1-(2, 4- dlnethyl
t hi ophene- 2- sulfony .
LCVMS(ESI): 510.2 (MtHt). 10 Exanple 37F[1-\( 4,

5-Di bronnthlophenecazsuhtpnyl) 3, 4-trans-4-phenyl pyrro
lidin-3-yl]-[4-

(2, 4-di net hyl phenyl)

erazin-1-yl ] met hanone N 0=5=0

/'s
Cl Ci

rac

[1-(4, 5—DichIorothiophene-Z-suifonyl)—?:,4—trans—4~phenylpyri'oiidin-3-yll]—[4-
(3-trifluoromethyiphenyl)piperazin-1-yljmethanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, . 1-(3-
trifluoromethylphenyl)piperazine and  4,5- dichloroth|ophene~2-suifony!
chloride. : o

C26H24C12F3N303S2 (618.53), LCMS(ESI): 618.1 (M+H"). -

 Example 34

Methy[' " 4-methyl-5-{3,4-trans-3-phenyl-4-[4-(3-trifluoromethylphenyl)-
piperazine-1-carbonyl]pyrrolidine-1-sulfonyl}thiophene-2-carboxylate




di net hyl phenyl ) pi per

~1-(2, 4-di met hyl -

[ 1- (4, 5- D br onot hi ophene- 2-sul fonyl) -3, 4-trans- 4- pheny
| pyrrolidin-3-yl]-[4-

(2, 4-di net hyl phenyl ) pi perazin-1-yl]neth anone is
obtained in analogy to exan%e 1 fromthe

conmerci all'y avail abl e reagents nethyl (E)-cinnamate,

5

N- (et hoxynet hyl )=\t ri net hyl si | yl net hyl ) benzyl am ne,
1- (2, 4-di net hyl y | )poper azi ne and

4, 5-di br onot hi op . o

C27H29Br 2N3(03S2

Exarrpl e 38 10

ad rac 15
[ 1- (5- Chl or ot hi ophen®@¥33EHPf onyl ) - 3, 4- t r ans- 4thenylpy
rrolidin-3-yl]-[4-(2,4
| ] met hanone is obtained in
anal ogy to exanpl e the conmercial l'y avallable
reagents net hyl mate, N

(met hoxynet hyl ) - N trlnethyIS|IyInEthyI)benzyIan1ne
enyl ) pi perazi ne and

5- chl or ot hi ophene*2-sul fonyl chloride. 20

C27H30CI N3O3S2 (544.14), LOMS(ESI): 544.2 (MH ),

Exanpl e 39 [2.- é4, 5-Di ch | orot hi ophene- 2-su
| fonyl)-3, 4- ? ns- 4- phenyl pyrrolidin-3-yl]-4-

(2, 4-di et hyl phenyl ) pi per azi n-1-yl ] met hanone

Methyl 4~nﬁethyl—5_—{3,4—trans—3wphenyl-4—[4—(3—triﬂuoromethylphenyl)-
piperazine-1-carbonyljpyrrolidine-1 -sulfonylithiophene-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 methyl 5-chlorosulfonyl-4-methyithiophene-2-carboxylate.
- C29H30F3N305S2 (621.70), LCMS(ESI): 622.2 (M+H™).

10 -

Example 35
[1-(5-Chloro-3-methylbenzo[bjthiophene-2-sulfonyl)-3,4-trans-4- phenyl-
pyrrohdm—3~yl]—[4-(3—,tr1ﬂuoromethylphenyl)plperamn—1 -yllmethanone




2599 N No=Ss0o S Cd d rac
[ 1- (4, 5- Di chl or ot hi ophene- 2-su

| fonyl) -3, 4-trans-4-phenyl pyrrolidin-3-yl]-4-

(2, 4-di net hyl phenyl ) pi perazi n-1-yi ] net hanone is
obtained in analogy to 5 ex le 1 fromthe
conmercially avail abl e reagents nethyl (E)-cinnamate,
N- ( met hoxymet hyl ) ri met hyl silyl methyl)benzyl am ne,
1- (2, 4-di net hyl -
4, 5-di chl or ot hi op
C27H29Cl 2N303S2 (578.
Exanpl e 40 Methyl 5-{3
. et hyl phenyl ) pi per azi nek1- G rbonyl

phenyl pyrrol idi ne- 1- sul Twwhyl } - 4- rret hyIthl._. He- 2- carb
oxylate 100 °~ 'N N Q=SEO_. S O rae
==S=0 F
7 g

Ci

rac

[1-(5-Chioro-3-methylbenzo[bjthiophene-2-sulfonyl )—3,4—trans~4-phehyi'—
pyrrolidin-3-yl]-[4-(3-trifluoromethylphenyl)piperazin-1-yllmethanone is
obtained in analogy to example 1 from the commercially available rea_gents
methyl (E)-cinnamate, N-(methoxymethyl)-N-
(trimethyisilylmethyl)benzylamine, 1-(3-trifluoromethylphenyl)piperazine
and 5-chloro-3-methylbenzo[b]thiophene-2-suifonyl chloride.
C31H290!F3N30382 (648.17), LCMS(ES!): 648.1 (M+H™).

Example 36 _
[4-(2,4-Dimethylphenyl)piperazin-1 -y[]-[3,4-trans-4-phenyl-1-(thiophene-2-
sulfonyh)pyrrolidin-3-yllmethanone '



10

Met hyl
5-{3,4-trans-3-[4-(2,4-dinethylphenyl)piperazine-l-car
bonyl - '
phenylpyrrolldlne 1-sul fonyl } - 4-met hyl t hi ophene-2-carb
oxylate is obtained 5 in ané1ogy to exanple 1 from
the comrercially avallable reagents nethyl

(E) - ci nnamat e

1- (2, 4-dinet nyl)p%-h_ and I

5- chl or.osul f ony+=4 W t hi B\ N e-2 -ca
rb oxy | ato . 35N305S2 581r’7'

582.2 (M+H+). 10 Bxanp|e 41 (5-C ,0- 3- methyl
benzo[ b] t hi ophene- 2 bonyl )-3,4-tra phenyl -
pyrrolidin-3-yl]-[4- 4- di met hyl phenyl ) pi perazi n-|

-yl ] met hanone 101 N[O 5=0 / g d rae
[ 1- (5- Chl or o- 3- mreQxyiSxenz o[ b] t hi ophene-2-sul fonyl)-3, 4
-trans-4-phenyl - pyrrfolidin-3-yl]-[4-(2, 4- di met hyl
phenyl ) pi perazin-1- nmeth anone is obtained 5 in

anal ogy to exanpl e 4(fr$n1the conmerci al ly-avai |l abl e
reagents .methyl (BE)_-ci/nnanate,

N- ( met hoxynet hyl ) - |nethyIS|IyInEthyI)benzyIan1ne
1- (2, 4-dinethyl phenyl) pi perazi ne and 5-chl oro-3-m

et hyl benzo[ b]#aéi ophene- 2- sul fonyl chlori de.

C32H34CI N30O3S2 (608.23), LCMS(ESI): 608.2 (M+H+).

[4-(2,4-Dimethylphenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(thiophene-2-
sulfonyl)pyrrolidin-3-yllmethanone is obtained in ahalogy to example 1 from
the "commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, | 1-(2,4-dimethyi-
phenyl)piperazine and thiophene-2-sulfonyl chloride.

C27H31N3038S2 (509.69), LCMS(ESI): 510.2 (M+H").

Example 37
[1-(4,5-Dibromothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-ylj-[4-
(2,4-dimethylphenyl)piperazin-1-yljmethanone

rac




10

15

20

25

10 Exanple 42 : ' '
[ 4- (3, 4- D et hyl phenyl ) pi perazin-1-yl]-[3, 4-trans-4-ph
enyl -1-(th i ophene-2 _
sul fonyl ) pyrrolidin-3-yl)nethanone 102 ~N N 0=s=0 |
S rac , 98 _
[4- (3, 4- D net hyl phenyl ) pi perazin-1-yl]-[3, 4-trans-4-ph

O PR R i 3 BBy B T el
cd%dﬂﬁhymhanﬂbpip@aeir_r-éeyﬂaﬁlsarrm‘_tehyi‘ cﬁ!lﬁémetinharmiaﬂbgy to
- . et . :
LI Y D A YRR A7 P it
t ém&@cym%%w-bﬁ@mm@mydﬁlE/ueethmtremomsz ( 36@,Bd)methyl-
LR r s dnd Estbronibononi oo ol
ORS00 s 24 [ RV ESTy bos's sy o P

(3, 4-di et hyl phenyl ) pi perazi n- 1-yl ] net hanone 103 I[N
OBxdhple 38 | |
o [1-(5-Chlorothiophene~2-suIfony[)-3,4—trans—4-phenyfpyrroEidin-3~yi]-[4-(2,4-

dimethylphenyl)piperazin-1-yllmethanone

rac

[1-(5-Chlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-(2,4-
dimethylphenyl)piperazin-1-yllmethancne is obtained in analogy to example
1 from the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,4-dimethyl-
phenyl)piperazine and 5-chiorothiophene-2-sulfonyl chloride.
C27H30CIN30382 (544.14), LCMS(ESI): 544.2 (M+H").

Example 39 :
- [1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-4-
(2,4-dimethylphenyl)piperazin-1-yllmethanone




- C27H29Br 2N3(BS?
" Exanple 44 [1

.oI|d|n3yI] [4-(3,4

- 10

Br Br rae [1-(4,5-D bronoth

i ophene- 2-sul fonyl) -3, 4-trans-4-phenyl pyrrolidin-3-yl]
-[4- (3, 4-di net hyl phenyl ) pi perazi n-1-yl ] net hanone is
obtained.in analogy to 5 exanple 1 fromthe
comercial ly avail abl e reage®® nethyl (E)-cinnamate,
N-( met hoxynet hyl ) - N-(trlnethyIS|Iylnethyl)benzylan1ne

1- (3, 4-di net hyl a’-nyl)plpera2|ne and
4, 5-di br onot hi g - 2- 501 fonyl chl ori de.
/& 49) LCNB“ESJ\) 68

(5 Chlorothlophene:, _.lfony -3 4 t *--nylpyrr'
i yret hyl phényl ) piperazin- 1

| (.MH-H). 10

-yl ] met hanone 104 , .
[ 1- (5- Chl or ot hi ophene- f‘é-sul fonyl)-3, 4-trans- 4- phenyl py
rrolidin-3-yl]-[4- (o:;hg

di met hyl phenyl ) pi peta Ci yl ] met'hanone is. obtained in
anal ogy to exanple 5 fromthe comercially

avai | abl e reagents hyg (E)-cinnamate, N

(et hoxymet hyl ) - N- (tyi hyl si | yl met hyl) benzyl am ne, .
1- (3, 4-di nethyl - ph I perazine and -

5-chl or ot hi ophene-2;sul fopyl chloride. C27H30CI N303S2
(544.14), LCVS(ESI): 544.1 (M+tH ). 10 Exanple 45

rac

[1-(4,5-Dichlorothiophene-2-su ifonyl)-3,4-trans-4-phenylpyrrolidin-3-yi}-4-
(2,_4-dimethylphenyf)piperazin-’l -yllmethanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N~{methoxymethyl)-N-(trimethylsilylmethyl)benzylamine,  1-(2,4-dimethyi-
phenyl)piperazine and 4,5-dichlorothiophene-2-sulfonyl chloride.
C27H29CI2ZN30382 (578.58), LCMS(ESI): 578.1 (M+H™).

Exam plé 40 :
Methyl 5-{3,4-trans-3-[4-(2,4-dimethylphenyl)piperazine-1-carbonyl-4-
phenylpyrrolidine-1-sulfonyl}-4-methylthiophene-2-carboxylate




10

reagents nethyl

[1- (4, 5- D chl or ophene- 2- sulfonyl) 3, 4-trans- 4- phenyl py
rrolidin-3-yl]-4-(3,4-

di net hyl phenyl ) pi perazi n-1-yl ] net hanone ~-N --\ N-9- N
I 0=5=0 C C rac 15 105 61 (4,

5-Di chl or ophene- 2- sulfonyl) 300 trans- - 4- phenyl pyrrolid
in-3-yl]-4-(3, 4-
di met hyl phenyl ) p
anal ogy to exanfs

azi n-1-yl] et hanon_e is obtained in

(et hoxymet hyl ) - N- (tN metfiyl sk yl mbt-ay
1- (3,4 5 dinet hyl phe )i per az+né

4, 5-di chl or ot hi ophenég | fonyl chl-or,
C27H29C12N303S2 (578. 58 LCVS( ESI ) : :
Exanpl e 46 Methyl 5- {3[4 trans-3-[4-(3, 4- dlmethyl
phenyl ) pi per azi ne- 1-Q‘—‘a=|SIE¥BﬁyI ] 4- 10

oxylate N -- NO— ~

rac

Methyl 5-{3,4-trans-3-{4-(2,4-dimethylphenyl)piperazine-1-carbonyi-4-
phenyipyrrolidine-1-sulfonyi}-4-methylthiophene-2-carboxylate is obtained
in analogy to example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethy!)-N-(frimethylsilylmethyl)benzylamine, 1-
(2,4-dimethylphenyl)piperazine and methyl 5-chlorosulfonyi-4-

methylthiophene-2-carboxylate.
C30H35N30582 (581.76), LCMS(ESI): 582.2 (M+H").

Example 41 | |
[1 -(5-ChIoro—3-methylbenzo[b]thiophene—2¥suEfonyl)-3,4_—trans-4-phehy[-
pyrrolidin-3-yf]-[4-(2 4-dimethyiphenyl)piperazin-1-yljmethanone



10

5-chl or osul f onyl - [
20 C30H35N305S2 (581. 76y, :ESI) N :4
i _Exarrpl e 47 [1- (5- ChI oro _3- pt hyI o[ b] ‘

/0 rac Methyl
5-{3,4-trans-3-[4-(3, 4- d|nethylphenyl)plpera2|ne 1
-carbonyl]-4- 15

phenyl pyrrolidine-1-sul fonyl }-4-nethylthi ophene-2-carb
oxylate is obtained in anal 8y to exanple 1 fromthe
conmmercially avail abl e reagents nethyl (E)-cinnamate,
N- ( met hoxymet hyl ) -

X i met hyl si |l yl met hyl ) benzyl am ne,
1- (3, 4-dinmethylp i péiiﬂ n/e_a.Rd met hyl
4 1ef hyl t phe sanboxyl at e.

pyrrolldln 3-yl]- [4 (3 4|rrethyl phenyl)p| perazi n-1|

-yl ] met hanone 25 106 N 050 / g Grae

[ 1- (5- Chl or o- 3- net hyl benz ‘['chi ophene- 2-sul fonyl )-3,4
-trans-4-phenyl - pyrrolidin-3-yl]-[4-(3, 4-dinethyl |

- phenyl ) pi perazi n-1- y['TRe¢t hagone i.s obtained 5 .in . :

anal ogy to exanmple | frpm t/he conmercially avail abl e

reagents nethyl (E)-cismaiate
N- (et hoxynet hyl ) - N- (t yI SI l yl met hyl) benzyl am ne,
1- (3, 4-di et hyl phenyl )i pgrazi ne and 5-chloro-3-m

et hyl benzo[ b] t hi ophenec-! -
rac

11 -(5-ChIoro—3-methy|benzo[b]thiophene-z-sulfonyl)-3,4—trans-4-phenyl-

pyrrolidin-3-yi}-[4-(2,4-dimethylphenyl)piperazin-1-yljmethanone is obtained

in analogy to example 1 from the commercially available reagents methyi
{E)- -cinnamate, N-(methoxymethyl)-N- (trlmethyls|iylmethyi)benzyiamme 1-

(2,4-dimethyiphenyl)piperazine and 5-chloro-3- methylbenzo[b]th|ophene-2—
“sulfonyl chioride. '

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

Example 42

[4-(3,4-Dimethyiphenyl)piperazin-1-yi]-[3,4-trans-4-phenyl-1-(thiophene-2-
sulfonyl)pyrrolidin-3-yl)methanone



10

sul fonyl chloride. C32H34CI N303S2 (608. 23, LCMS(ESI):
608.2 (M+H+). 10 Exanple 48

[ 1- (5- Chl or ot hi ophen- 2-sul fonyl) -3, 4-trans-4-phenyl pyr
rolidin-3-yl]-[4-(2,5-

di met hyl phenyl ) pi per azi n- 1- yl@2et hanone 107 0 N
0=S=0 d rac

[ 1- (5- Chl or ot hysphen- 2 sulfonyl) 3, 4-trans-4-pheny|pyr
rolidin-3-yl]
di met hyl phenylN\p .ra2|n 1- y anone i.s_obtained in

anal ogy to exanptey 3 the cQ y

avai |l abl e reagents r vl (E)xcin arrat

(et hoxynet hyl ) - N- ( pt hyl si Tyt nmet hyN)bherzyl am ne,
1-(2,5- dinmethyl phegyl )pi perazine and
5- chl or ot hi ophene- 2 sl fonyl chloride. C27H30CI N303S2
(544.14), LCVS(ESI 544 1 (MtH ). 10 Exanple 49

[1- (4, 5-DichlorotH—

‘i ophene- 2-sul fonyl ) - 3] 4-trans-4-phenyl pyrrolidin-3-yl]

-[4- (2,5-dinethylp
N N

S) pi per azi n-1-yl ] met hanone 108

rac

[4-(3,4-Dimethylphenyi)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-(trimethylsilyimethyl)benzylamine, - 1-+(3,4-dimethyl-
phenyl)piperazine and thiophene-2-sulfonyi chioride.

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

Example 43
[1-(4,5- leromothlophene 2-sulfonyl)-3,4-trans-4-phenyipyrrolidin- 3-y[] {4-
(3,4- dlmethylphenyl)p:perazm 1- yl]methanone




O=S=O0 i d d rac

[ 1- (4, 5- Di chl orot hi ophene- 2- sulfonyl) 3 4-trans-4-phen
yl pyrrolidin-3-yi]-[4-

(2, 5-di net hyl phenyl ) pi per azi n- 1- yI]nethanone IS
obtained in analogy to 5 exd®ple 1 fromthe
comercially avail abl e reagents nethyl (E)-cinnamate,
N- (et hoxymet b=\ (tri net hyl si |yl net hyl ) benzyl am ne
1- (2, 5-di net nyI @per azi ne and

4,5-dichlor0'%' gne- 2-sul fon Iorlde
C27H29C12N30332 48 58)§LL£ﬁﬁ{Eg?§: i . 10
Exanpl e 50 Methyl Bg{3, 45trahg- 3 [ 4N
5-dinEthyIphenyI)piwer.;|ne 1§caLp6nyl]
phenyl pyrrolidine- -
| fonyl } - 4- et hyl t hi bphetfe- 2- car boxyl at e 109
Ni OGS=O0 S O0Y ra¢ Mthyl

5-{3, 4-trans- 3- [4(52 d|nethylphenyl)plpera2|ne 1-car
bonyl ] - 4-

‘phenyl pyrrolidine-1-s Ifonyl} 4- nethylthlophene 2-carb
oxylate is obtalneg

Br Br
rag

[1-(4,5-Dibromothiophene-2-sulfonyl}-3,4-trans-4-phenylpyrrolidin-3-yf]-[4-
(3,4-dimethyiphenyl)piperazin-1-ylimethanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-(methoxymethy[)-N—(trimethylsinImethyl)benzylamine, 1-(3,4-dimethyl-
phenyl)piperazine and 4,5-dibromothiophene-2-sulfonyl chloride.
C27H209BrZN303S2 (667.49), LCMS(ESI): 668.0 (M+H™),

Example 44
[1-(5-Chlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-(3,4-
dimethyiphenyl)piperazin-1-yllmethanone '



10

15

- O=S=p d rae

5 in analogy to exanple 1 fromthe commercially
avai | abl e reagents nethyl (E)-cinnamate,

N- (et hoxynet hyl ) - N-(tri net hyl silyl net hyl ) benzyl am ne,
1- (2,5- d|nethylphenyl)plpera2|ne and net hyl

5-chl or osul f onyl - 4- et hyl t h1%%bphene- 2- car boxyl at e.
C30H35N305S3 (581..76), LCVMS(ESI): 582.2 (MtH+). 10
Exanple 51 [1-f g
| or o- 3- net hyl Be

p] t h =sul fonyl)-3,4-trans-4
3 ylpi_L ﬁ‘L\

- phenyl - pyrro A
5- dlnethylphenyl)prwerazrn yI] a ON N

[1-(5-Chl oro-3-neth
-trans- 4- phenyl - ‘
pyrrolidin-3-yl]-[4- (? 5-di net hyl phenyl ) pi perazi n- 1-vyl
] met hanone i s obt apreg=Eoi n anal ogy to exanple 1 from
the conmercially available reagents nethyl

(E) - ci nnamat e, (
t
i perazi ne and

N- ( met hoxynet hyl ) -

1- (2, 5-di et hyl phe

5- chl or o- 3- et hyl benzo[}] t hi ophene-2- sul f onyl

chl oride. C32H34CI N303S2C| 608. 23), LCMS(ESI): 608.2
(MrH+) . 10 '

| be zo[b]thiophene- jul fonyl ) -3, 4

rigret hyl si | yl net hyl) benzyl anm ne,

rac

[1 —I(S-ChIorothiophene—2-sulfonyl)-3,4~trans—4-phenylpyrrolidin-S-yl]-[4-(3 4-
dimethylphenyl)piperazin-1-yljmethanone is obtained in analogy to example
1 from the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilyimethyl)benzylamine, 1-(3,4-dimethyl-
phenyl)piperazine and 5-chlorothiophene-2-sulfonyl chloride.
C27H30CIN30382 (544.14), LCMS(ESI): 544.1 (M+HY). .

Example 45
[1-(4,5- D|chlorophene -2-sulfonyl)-3,4-trans-4- pheny[pyrrolldm 3-yi]-4-(3,4-
dimethylphenyl)piperazin-1-yljmethanone

‘rac -



Exanpl e 52 [4-(2, 3- D net hyl

phenyl ) pi perazin-1-yl]-3,4-trans-4-phenyl-1-(th

i ophene-2- sul fonyl)pyrrolidin-3-yl]nmethanone 111 | N

~/ O=S=0 6-S rac [4-(2, 3-Dinethyl

phenyl ) pi perazin-1-yi]-3, 4- t 18Rs- 4- phenyl - 1- (t hi ophene
q1 -(@\8- DMWdarbpMén@Jszm@n?r ¥ 44@%@{39@%@@@@3@@4«@ 4-

e B A Sk etrrons i ShTRsd @ analogy to example

(n‘etfrmnytra lopmmakdaliyi eeaitatlsi leplgeatshyhdthenzg)-simhamate, N-

(ORI Bl on g0 104

5 gheryj)glgergmmapd 4,3-glichtenethieptihe-2- sulfonyl chloride.
[ Jeimﬁg@nmgmm (578 58), LCMS( %SB 578.1 F;
i ophene- 2-sul f ony rans- henyl yrrolldln 3-yi]

-[4- (2, 3-dinet hyI phenyl ) pi perazi n-1-yl ] met hanone ~N:
" NExtdmple £55=0 S Br Br rac.

Methyl ' 5-{3,4-trans-3-[4-(3,4-dimethylphenyl)piperazine-1-carbonyl]-4-
10 phenylpyrrolidine-1-sulfonyl}-4-methylthiophene-2-ca rboxylate

rac

Methyl 5-{3,4-trans-3-[4-(3,4-dimethylphenyl)piperazine-1-carbonyl]-4-
15 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-(trimethyisilylmethyl)benzylamine, 1-
(3,4-dimethylphenyl)piperazine and methyl - 5-chlorosulfonyi-4-
methylthiophene-2-carboxylate,
20 C30H35N305S52 (581.76), LCMS(ESI): 582.2 (M+H").

Exampi_e 47 _
[1-(5-Chloro-3-methylbenzo[blthiophene-2-sulfonyl)-3,4-trans-4-phenyl-
pyrrolidin-3-yl}-[4-(3,4-dimethyiphenyl)piperazin-1-yllmethanone

25 ' ' '



112 [1-(4,
5- Di br onot hi ophene- 2-sul fonyl ) - 3, 4-trans-4- phenyl pyrro
lidin-3-yl]-[4-

(2, 3-di net hyl phenyl ) pi perazi n-1-yl ] net hanone is
obtained in analogy to exanif® 1 fromthe

comerci ally avail abl e reagents net hyI (E) - ci nnamat e,
5 .

N- ( met hoxynet hyI

I Si met hyl ) benzyl am ne,
1- (2, 3-di net hyl -\p yl)pr I ne and
4, 5-di br onot hi ophene - sul, f‘ohy chI de ,
C27H29Br 2N3(3S2 (667. 49 "- 7 :

Exanple 54 10 [1
N onyl) -3, 4- trans 4-\phenyl pyrr

- (5- Chl or ot hi ophene- 2-
olidin-3-yl]-[4-(2, 3- dlnethylphenyl)plpera2|n 1

-yl ] met hanone 0=5=0 ngscmP rac 15
[ 1- (5- Chl or ot hi ophene- 2 fonyl) -3, 4-trans-4-phenyl py
rrolidin-3-yl]-[4-(2,3;
di met hyl phenyl ) pi pers
anal ogy to exanpl e
reagents nethyl '(E)-cyfn
(met hoxynmet hyl ) -N-(te
1- (2, 3-di net hyl - phertl ) pf/per azi ne and
5-.chl or ot hi ophene- 2- sytfonyl chloride. 20
C27H30CI N303S2 (544.34), LCMS(ESI): 544.2 (MrH+).
Exanple 55 [1

- (4, 5-D chl or ot hl ophene- 2- sulfonyl) 3, 4-trans-4-phenyl

pyrrolidi ngggyl ] -[ 4-
(2, 3-di met hyl phenyl ) pi per azi n-1- yl ] met hanone 113

&yl ] met hanone is obtained in
the conmmercially avail abl e
at e, N 7
yl si |yl met hyl ) benzyl am ne,

[1 -(5-Chior0—3-methytbenzo[b]thiophene-z-suIfonyl)-3,4—tran5~4—phenyl—
pyrrolidin-3-yl]-[4-(3,4-dimethylphenyl)piperazin-1-yllmethanone is obtained
in analogy to example 1 from the commercially available reagents methyl
- (E)-cinnamate, N-(methoxymethyl)-N-(trimethy!siIylmethyl)benzyla'mine,‘ 1-
(3,4-dimethylphenyl)piperazine and 5-chIoro-3-methylbenzo[b]thiophene—2—
sulfonyl chiloride.
C32H34CIN30382 (608.23, LCMS(ESI): 608.2 (M+H").

| Example 48
[1-(5-Chiorothiophen-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]- [4 (2 5-
d:methyiphenyl)p[perazln 1-ylimethanone




NO0=S=0 d Cd rac

[1- (4, 5-Di chl orot hi ophene- 2-sul fonyl ) -3, 4-trans-4-phen
yl pyrrolidin-3-yl]-[4- 5

(2, 3-di net hyl phenyl ) pi perazi n- 1-yl ] net hanone is
obtained in analogy to exanpdZ 1 fromthe
commerci al |y avai Labl e reagents methyl (E)-cinnamate,
hyl si |yl met hyl ) benzyl am ne

;1(23 di et Ky

Exanpl e 56 Met hyl
5-{3,4-trans-3-[4- (2,
bonyl ] - 4-

phenyl pyrrol i di ne- 1- sul fN)nyI} 4- et hyl t hi ophene-2-carb
oxylate 114 0 ~, -N/-=N:5 NO0=3=0 S 0 0 rac Methyl
5-{3, 4-trans- 3- [ 4- (25O

‘.ethylphenyl)plpera2|ne 1} car bonyl ] - 4-

10

phenyl pyrrolidine-I-s

§|} 4- met hyl t hi ophene-2-carb
oxyl ate is obtained :

Cl

rac

[1'-(5-ChIorothiophen—2—sulfonyl)-3,4¥trans-4-phenylpyrrolid in-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-(trimethylsinIm‘ethyI)benzyIamine, 1-(2,5-

dimethylphenyl)piperazine and 5-chlorothiophene-2-sulfonyl chloride.
- C27H30CIN303S2 (544.14), LCMS(ESI): 544.1 (M+H").

Example 49
[ 1-(4,5-Dichlorothiophene-2-sulfony!)-3,4-trans-4- phenylpyrrolldm -3-yl]-[4-

- (2,5- dlmethylphenyf)plperazm- -yllmethanone



10

5 in analogy to exanple 1 fromthe comercially

“avai l abl e reagents nethyl (E)-cinnanate,

N- (et hoxynet hyl ) - N-(tri net hyl silyi net hyl ) benzyl am ne,
--(2,3-dinethy|phenyl)piperﬁééne and net hyl

5-chl orosul fonyl - 4-net hyl - t phene- 2- car boxyl at e.
C30H35N305S2 (581. 76 LCNB(ESI)' 582.2 (M+H+). 10
Exanple 57 [1

- (5-Chl oro- 3- net
rans- 4- phenyl -
pyrrolidin-3-yl]
] nmet hanone 115

- [ 4-

-trans 4- phenyl
pyrrolidin-3-yi]-[4-(2, 3;d|nethylphenyl)plpera2|n | -yl
]. met hanone i s obt ai ne@==g=nQanal ogy to exanple 1 from
the comercial l'y avail ablie reagents met hyl

(E) - ci nnamat e,
N—(nethoxynethyl)4N-(t~fﬁeﬁhylsiIylnethyl)benzylanine,
1- (2, 3-di met hyl phenyl )\pipgerazi ne and

5-chl or o- 3- net hyl benzofb] t W ophene- 2- sul f onyl
chloride. C32H34CI N30RIS2™ (668. 23), LCMB(ESI): 608.2
(MtH+) . 10 Exanpl e 58 _

rac

[1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3- yil-[4-
(2,5- dlmethylphenyl)piperazm -1-yljmethanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N- (methoxymethyf) N-(trimethylsilylmethylbenzylamine,  1-(2,5-dimethyl-
phenylpiperazine and 4,5-dichlorothiophene-2-sulfonyi chloride.
C27H29C12N30382 (578.58), LCMS(ESI): 578.1 (M+H™),

Example 50
Methyi 5-{3,4-trans-3-[4~(2,5-dimethylphenyl)piperazine-1 —cakbonyi]-4-
phenylpyrrolidine-1 —suIfonyl}-4—methylthi0phene-2-carboxylate




10

~ (et hoxynet hyl ) -
't hi ophene- 2-sul f onyl

1 ophene- 2-sul fonyl ) -3, 4

[ 4- (4- Met hoxyphenyl ) pi perazi n-1-yl]-[3, 4-trans-4-pheny
| -1-(thi.ophene-2- sul fonyl)pyrrolidin-3-yl]nethanone N
| o=s=0 [/ g rac 15 116

[ 4- (4- Met hoxyphenyl ) pi perazin-1-yl]-[3, 4-trans-4-pheny
| - 1- (t hi ophene- 2- sulfonyl)p9990I|d|n 3-yl ] met hanone

i s obtained in analogy to exanple 1 from the
commerci al ly avai |resfe reagents nethyl (E)-cinnamate,
N-

1- (4 5 net hoxypheny

ide. \C26M29N3 511. 67)
anpl e 59 1-(4—%-Di bronoth
ans- 4- phenyl p rrolldln 3-yl]
-[4- 10 (4- et hoxyphenyl!Ypi perazi n-1-yl ] net hanone 0° N
I 0=5=0 Br Br rac g—g—gp '

LOVMS(ESI): 512.1 (MH ).

rac

‘Methyl 5—{3,4—trans-3-[4-(2,5-dimethylphenyl)piperazin‘e-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~(meth0xymethyl)—N-(trimethylsiIylmethyl)benzylamine, 1-

(2,5-dimethylphenyi)piperazine and methyl 5-chlorosulfonyl-4-
methylthiophene-2-carboxylate. '
CSOH35N30583 (581.76), LCMS(ESI) 582 2 (M+H ).

' Example 51
[1-(5-Ch Ioro—3-methylben‘zo[b]thiophene-Z-sulfonyl)-S,4-trans-4—pheny[~
pyrrolidin-3-yl]-[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone




10

1- (4, 5-Di br onot hi ophene- 2-sul fonyl ) -3, 4-trans-4- phenyl
pyrrolidin-3-yl]-[4-

(4- met hoxyphenyl ) pi perazi n-1-yl ] net hanone i s obt ai ned
in analogy to 15 exanple 1 fromthe comercially
avai | abl e reagents nethyl (EJ1&innanate,

N- (et hoxynet hyl ) -N-(tri nmethyl silyl methyl)benzyl am ne,
1- (4- nmet hoxy- phen phper azi ne and

4, 5- di br oot hi ophef :qu@nyI chlori de.
C26H27Br 2N3O4S2 (68 _ OI‘,@EI) 669.
Exanpl e 60 ?
[ 1- (5- Chl or ot hi ophene- 2-
rrolidin-3-yl]-[4-(4-
met hoxyphenyl ) pi per azi n-
0=15=0 S  d rac !

[ 1- (5- Chl or ot hi ophene- 2=s8#®nyl ) - 3, 4- trans-4-phenyl py
rrolidin=3-yl]-[4-(4-
met hoxyphenyl ) pi per azi »
analogy to 5 exanple 1\fro

avai | abl e reagents net hyl—{F) - ci nnanmat e,
N- ( met hoxymet hyl ) - N- ( t r | silyl met hyl ) benzyl ani ne,

heyl ] met hanone 117 N\ / N1

1- (4- met hoxy- phenyl) pi\ger a#i ne and
5- chl or ot hi ophene- 2- sul yl chlori de. C26H28CN80482
(546.11), LCMS(ESI): 546.1 (MrH ). 10 Exanple 61

rac

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

pyrrolidin-3-yl]-[4-(2,5-dimethyiphenyl)piperazin-1-yljmethanone is obtained
i analogy to example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethyl)-N-(trimethyisilyimethyl)benzylamine, 1-
(2,5-dimethylphenyl)piperazine and 5-chloro-3- methylbenzo[b]th|0phene—2—

sulfonyl chloride.
C32H34CIN303852 (608.23), LCMS(ESI): 608.2 (M+H™).

Example 52 7
| [4-(2,3-Dimethylphenyl)piperazin-1-yl]-3,4-trans-4-phenyl-1-(thiophene-2-
suIfonyi)pyrrolidin-S-yi]methanone




[1- (4, 5- D chl orot hi ophene- 2-sul fonyl ) -3, 4-trans-4-phen

yIpyrroIidin-S-yI]-[4- (4- met hoxyphenyl ) pi per azi
1-yl ] nmethanone 118 0 NI O=s=0 s cl d rat

' [1 (4,5-Dich

| or ot hi ophene- 2- sul fonyl ) - 3, Aty ans- 4- phenylpyrrolldln

-3-yl]-[4- (4-nmet hoxyphenyl) pi perazi n-1-yl] net hanone

is obtained in gRatdgy to 5 exanple 1 fromthe

commercially a e reggents nethyl (E)-cinnanmate,

N—(nethoxyneth /’trlneggzh;yr“rﬁgthyl) yl ani ne,

1- (4- nmet hoxy- ph-‘kuplper and

4, 5-di chl or ot hi ophené 2- sul f on chl oFi

C26H27C12N304S2 (580. LCI\/B( 580.

Exanpl e 62 Met hyl

[5-{3, 4- trans- 3- [4-(4

nyl]-4- -

phenyl pyrrolidi ne- 14

oxylate 119 1N N

). 10

rac

[4-(2,3-Dimethyiphenyl)piperazin-1-yi]-3,4-trans-4-phenyl-1-(thiophene-2-
su!fonyl)pyrroiidin-S-yI]methanone is obtained in analogy to example 1 from
the commercially available reagents methyi (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- phenylpyrrolldln 3-y!] [4-
(2,3-dimethylphenyl)piperazin-1-yljmethanone

Br Br

rac




10

15

20

rac Met hyl

[5-{3,4-trans-3-[4-(4- nethoxyphenyl)plpera2|ne | -carbo
nyl]-4-

phenyl pyrrol i di ne-1-sul fonyl }-4-net hyl t hi ophene-2-carb
oxylate is obtained 5 in andfldgy to exanple 1 from
the commercially avail abl e reagents net hyl

il d%y‘?f@ﬂ%{metNOP§1?n%rwﬂ0§Vi A drirengtdBlespyprreliol)-34d]-14-
(4(2ttE—t:lhﬁé Eﬁ ; ?Dﬁp@@zﬂ?—ﬂ%n@lﬂaﬁ@i@% obtalned m analogy to

rQs - et hy|'t'hi op x | at
%@?C’f@ﬁ erg Ee Epgent S(rma (E)- qujnamate
E>d‘d+mie@1c®(3/methyl tr:methy[3|Iyimethyl)benzyiamme 1- (2 3 dlmethyl-

r{erhgrﬁg p%hé’zlﬁ? ARG 5 RAB L ph RS NG It%nyluéﬁlgnc\!/

pﬁ?@ﬂ?@ﬁrﬁ-@ $$2 K%K@hﬁﬂhﬂ)‘i@ﬁﬂi@ﬁﬂ&b(hﬂekﬁam n-1-yl ] me
thanone 120 O N 0=S=0 " s C rac [1-(5-Ch
| oI 0- 3- pegg'yl benzo[ b] t hi ophene- 2-sul fonyl)-3,4-tr ans- 4

'-pxn:(sm:mbmtﬁpomhbné@ éﬁmnMy@hgwbh@mw@rﬁ@ndﬁ B= pqt[ltan@,s-

al o to exad e 1 fromthe
c %ﬁiﬁ%pﬁ"ﬁﬁ?@%{f’mﬂm ey'ﬂ‘@%éﬂngnet hyIX m(JE) ci nnamat e,
N- (et hoxynet hyl ) -N-(tri nmet hyl silyl nmethyl)benzyl am ne,

1- (4- et hoxyphenyl ) pi perazi ne and
5-chl or o- 3- net hyl benzo[ b] t hi ophene- 2-

Cl
rac

[1 -(S-Chiorothiophene-z-suIfonyl)-3,4-trans-4-phenylpyrrolidin—3—yl]~[4-(2, 3-
dimethylphenyl)piperazin-1-y[jmethanone is obtained in analogy to example
1 from the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethyisilyimethyl)benzylamine, 1-(2,3-dimethyl-
phenyl)piperazine and 5-chlorothiophene-2-suifonyl chloride.
C27H30CIN30382 (544.14), LCMS(ES!): 544.2 (M+H").

Example 55

_ [1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3- y!] [4-

(2,3- dlmethylphenyl)plperazm -1-yllmethanone



10

"N (met hoxymet hyl

sul fonyl chloride. C31 H32CI N304S2 (610. 20),

LCVMS(ESI): 610.1 (MtH+). 10 Exanple 64

[ 1- (4, 5- Di br onot hi ophene- 2-sul fonyl) -3, 4-trans-4- pheny
| pyrrolidin-3-yl]-(4- phenylplgera2|n 1-yl) met hanone
121 NI 0=S=0 Br Br rac

[ 1- (4, 5- Di bronot hi ophene-2-sul fonyl) -3, 4-trans- 4-pheny
| pyrrolidin-3-yl]-(4- phenyl pi perazi n-1-yl) met hanone

is obtained in ang8gy to exanple 1 from 5 the
commercially ava reagents nethyl (E)-cinnamate,
rimet yl sify t hyl) yl am ne,
' fonyl \chl ori de}
C25H258r 2N303S2 (639 48), LCMS(ESIY 640.
Exanpl.e 65 D net hyl

2-{4-[3,4-trans- 4- phenyIN1- (thi ophene 2-sul fohyl ) pyrro
l'idi ne-3- carbonyl]plé;))erhm n-1- yI}terepht hal at e

trifluoroacetate O

N

i

Cl Cl

rac

[1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4- phenylpyrroildln 3-yl]-[4-
(2,3-dimethyiphenyl)piperazin- -1-yllmethanone is obtained in analogy to
- example 1 from the commercially avaifable reagents methy_l (E)-cinnamate,
N-{methoxymethyl)-N-(trimethylsilyimethyl)benzylamine, 1-(2,3-.
dimethylphenyl)piperazine and 4,5-dichlorothiophene-2-sulfonyi chioride.
C27H29C12N30382 (578.58), LCMS(ESI): 578.1 (M+H™).

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




O NNFF ON-0 OS=Orac 15 D nethyl
2-{4-[3,4-trans-4-phenyl - |

- (t hi ophene- 2-sul fonyl ) pyrrolidine-3 122

car bonyl ] pi perazin-1-yl }terephthal ate trifl uoroacetate
is obtained in analogy to eXk¥hple 1 from dinethyl

2-pi perazin-1-ylterephthalate and the comercially
avai | abl e reagentsngt hyl (E)-cinnamate,
tr|m}thyIS|Iylnethyl)benzylanlne

L@kseasm .9

rac

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

phenyipyrrolidine-1-suffonyl}-4-methylthiophene-2-carboxylate is obtained

in analogy to example 1 from the commercially available reagents methyl
- (E)-cinnamate, N—(methoxymethyl)-N—(frimethylsiIyimethyl)benzylamine, 1-

(2,3-dimethylphenyl)piperazine and methyl 5-chlorosulfonyl-4-methyl-

thiophene-2-carboxylate.

C30H35N305S2 (581.76), LCMS(ESI): 582.2 (M+H™),

Example 57
[1-(5-Chloro-3- methylbenzo[b]thlophene-Z-suifonyl) 3,4-trans-4-phenyl-
pyrrolidin-3-yl]-[4-(2,3-dimethylphenyl)piperazin-1-yljmethanone



[4-(2,5-D chl orophenyl) pi perazin-1-yl]-[3, 4-trans-4-ph
enyl -1-(th i ophene- 2-

sul fonyl ) pyrrolidin-3-yl]nethanone trifluoroacetate is
obtained in analogy to 15 exanple 1 fromthe
commercial ly avail abl e reagehi® nmethyl (E)-cinnamate,
N- (met-hoxynet hyl ) - N-(trimethylsilylmethyl)benzylam ne,
1- (2, 5- dichl orophenyfpfyerazi ne and

t hi ophene- 2- sul f onyl % i de.

C25H25C12N30352. C2HF302 { 664. §i5), LVS( ESFF, 550. 0
(MtH ). 20 Exanple 67 B
[4-(2,5-Di nethylphenyl)p|ner=2|n\Tﬁﬁ trans- 4- ph
enyl - 1- (t hi ophene- 2-
sulfonyl)pyrrolidin-3-y|]n€thanone 123 0 %NN N O -
S1-O0 rae 0=8=0

[4-(2, 5-Di nethylphenyl)plp razin-1-yl]-[3, 4-trans- 4- ph
enyl - 1- (t hi ophene- 2- 2

sul fonyl ) pyrrolidin-3-yl]yethanone is obtained in

anal ogy to exanple 1 fro the comercially
avai | abl e reagents mnet hy -ci nnamate, N

(met hoxymet'hyl ) - N-(trimet si |l yl met hyl ) benzyl am ne,
1- (2, 5-di net hyl - phenyl )gi perazi ne and

t hi ophene- 2-sul fonyl chloride. 27H31N303S2 (509.69),
LCVS( ESI ) : 510.?{%N%Fr). The racernate of

[ 4- (2, 5-di net hy % enyl ) pi perazi n-1-yl]-[3, 4-trans-4-ph
enyl - 10

1- (t hi ophene- 2-sul fonyl ) pyrrolidin-3-yl]met hanone was
f r[mﬁmﬂmmmmmbem[bpmaphemr@w@mnm 4planBhasRenyl-

- ChUABRGRY-GRIY 2, b4d|rg1%th5yh9\eny )p}faergzmnl yI]methanone is obtained
5 in analogy to example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethyl)-N- (trlmethyIS|Iylmethyl)benzylamme 1-
(2,3- -dimethyiphenyl)piperazine and 5- chloro 3- methytbenzo[b]thiophene-2~ _
sulfonyl chioride.
C32H34CIN303S82 (608.23), LCMS(ESI): 608.2 (M+H™),

10 .
Example 58

[4-(4-Methoxyphenyl)piperazin-1-yI]-[3,4-trans-4- phenyl -1-{thiophene-2-
sulfonyl)pyrrolidin-3-ylmethanone

rac

15



pi perazin-1-yl]-[(3S, 4R)/ (3R, 4S) - 4- phenyl - 1- (t hi ophene
-2-sul fonyl) pyrrolidin-3-yl]nmethanone Exanple 67A
(Chiracel QJ/ 37 250x4.6 mm eluent nethanol, R = 8.4
m n) and [4-(2,5-di nmet hyl phenyl ) pi perazin-1-yl]- 15

[ (3R 4S)/(3S, 4R) - 4- phenyl - 1- {1&i ophene- 2- sul fonyl ) pyrr
ol [Mdi4nmBthdxl p e YIRSz ' ©1.- 2-
25[od(f1. detnop im% ﬁéﬁxngw[g’étﬁt@sigygéﬁfﬂ (phéne-2
ob%“li%%%%ﬁéfﬂéﬁe 5@”?’1@ [EeRhiaigd[in analogy'to example 1 from
1,the5- ozauinazially 4- svdifaby | Jredgdnisr artetylphemytintamatd d N-
| - - 9 v . | .

L AR ey V-G IvRe T ReR2P TR hanone 1-(4-
t imethegypherad pirerazse @ndekiophens-BsulonyNsilloride. [ 1

- (@%ﬁméé.etégf(s@T.%#b RERMS SISO sy t r ans- 4- phen
yl pyrrolidin-3-yl]- _

[ 4- (2, 5-di met hyl phenyl ) pi perazi n- 1-yl ] net hanone

t rexdipleog@et ate is 5 obtained in anal ogy ‘to exanple 1

B b e Riobhahe - 8y 3 G-t ans . Bhanyipyirofidin-3-y-f4-

10

15

20

N{¢+recthoxypresrty))p)peiainri-pighbiasohy| et hyl ) -
benzyl am ne, 1-(2, 5-di nethyl phenyl) pi perazi ne and

10

benzo[ 1, 2, 5] gxadi azol e- 4- sul fonyl chl ori de.
029H31N50482 (659.69), LOVB(ESI): 546.1 (MrH+).

\\/N 0/

Y
O=S=
AN
Br | Br

rac

1-(4,5-Dibromothiophene-2-sulfonyl)-3,4-trans-4-phenyipyrrolidin-3-yl}-[4-
(4-methoxyphenyl)piperazin-1-ylimethanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-(methoxymethyl)-N-(trimethylsilyimethyl)benzylamine, 1-(4-fnethoxy-
phenyl)piperazine and 4,5-dibromothiophene-2-sulfonyl chioride.
C26H27Br2N30482 (669.46), LCMS(ESI): 669.9 (M+H™).

Example 60 _
[1-(5-Chiorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-(4-
methoxyphenyl)piperazin-1-yfimethanone



10

Exanpl e 69

[4- (2, 5-Di net hyl phenyl ) pi perazin-1-yl]-[1-(3-nethoxybe
nzenesul fonyl) - 3, 4-
trans-4-pheny|pyrrolidin-3-y|1nethanone 125 N N
0=5=0 rac 17

[ 4-(2, 5- Di met hyl phenyl ) pi perazi n-1-yl]-[ 1- ( 3- net hoxybe
nzenesul f onyt) \4

trans- 4- phe n 3-yl ] met hanone i s obtai ned |n
anal ogy to\s

e rogffhg conner0|ally
avai | abl e rew SR S netﬁyL_ ci A
(met hoxynmet hyl ) - N (trishet hyw sily '
1- (2, 5- dinethyl pheny )plpg\aZLﬁé and
3- met hoxybenzenegul fonyl chloride. C30H35N304S -
(533.70), LCMS(ES !ﬁ 34.2 (MtH+). The racenate of
[4-(2,5-dirnethyl
phenyl ) pi per azi E‘j—L
benzenesul f onyl )™~3,

L1~ 1-(3-nethoxy- 10
<|:)ans 4- phenyl pyrrol i di n- 3 yl ] net

-~hanone was fractionated into the enantioners by

chiral phase chr
Di et hyl phenyl ) pi
| fonyl)-(3S,4R)/
(3R, 4S) - 4- phenyl pyrroki di n- 3-yl ] met hanone Exanpl e 69A
(Chi rapak AD-22 250x4:6 nm el uent et hanol nmet hanol

= 1:1, =76mn)and[4(2515 S

di nmet hyI ph 3435” ) pi perazin-1-yl]-[1-(3-nmethoxybenzenesul
fonyl)- (3K

(3S, 4R) - 4- phenyl pyrrolidin-3-yl]nmethanone Exanple 69B
((r‘hi r k AD-22 250x4.6 mm eluent ethanol: nethanol
=[( rothiqpheperns-syifany)-3 i tiamed-phenyipyrrolidin-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-(trimethyisilylmethyl)benzylamine, 1-(4-methoxy-
phenyl)piperazine and 5-chiorothiophene-2-sulfonyl chloride. - '
C26H28CN30482 (546.11), LCMS(ESI): 546.1 (M+H").

t g!'aphy [4-(2, 5-
peraZin-1-yl]-[1-(3-nethoxybenzenesu

Example 61

[1-(4,5-Dichlorothiophene-2-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-y]- [4-
(4-methoxyphenyl)piperazin-1-yllmethanone




10

- (E)-ci nnanmat e,

"1- (2, 5-di et hyl - pHenyl

Exanple 70 20

[4-(2, 5-D net hyl phenyl ) pi perazin-1-yl]-[3, 4-trans-4-ph
enyl - 1- (propan-2- sul fonyl) pyrrolidin-3-yl]nethanone
trifluoroacetate 126 0 ~ ~ )--NNFX\CHIF NI
0=S=0 rac [4-(2, 118 _

5- Di net hyl phenyl ) pi perazin-1-yl]-[3, 4-trans-4-phenyl -1

- (pr opane- 2- t oyl ) pyrrolidin-3-yl]methanone _
trifluoroacet N 2 obti&ed -n_anal ogy to 5 exanple
1 fromthe comie allyé aN, abl Nres rret/hyl

N- (et hoxymet hyl ) - NF (tAi net h 1yl me beﬁ&ylanine,
) pi perazi ne and
I sopropyl sul fonyl chipgfide. C26H35N303S. C2HF302
(583.68), LCMS(ESL): [470.2 (M+tH ). 10 Exanple 71

[ 1- (3, 5- Di net hyl | $&xdizsiCe- 4- sul fonyl ) - 3, 4-trans- 4- phen
yl pyrrolidin-3-yl]-[4-

(2,5-di met hyl phenyl er azin-1-yl]methanone ON. N

——

Cl Ci

rac

. '[1—(4,5-DichIorothiophene-2-su|fonyl)—3,4-trans-4-phenylpyrrolidin—S—yI]-[4-

{(4-methoxyphenyl)piperazin-1-ylJmethanone is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,

- N-(methoxymethy!)-N-(trimethylsilylmethyl)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




0=s=0 O-N rac 15 [1-(3, 5-Di m ethyl :

i soxazol e-4-sul fonyl)-3, 4-trans-4-phenyl pyrrolidin-3-y
[1-14 127 (2, 5-di net hyl phenyl) pi perazin-1-yl]neth
anon e is obtained in analogy to exanple 1 fromthe
conmerci al |y avail abl e reagefnf8 methyl (E)-cinnamate,
N- (et hoxynet hyl ) - N-(tri nmethyl silyl methyl)benzyl am ne,
1- (2, 5-di net hyl /~phenyl ) pi perazi ne and

3, 5-di et hyli se-405u| fonyl chloride. 5
C28H34N404S (52%. 67 LC@_E 1):\523. H+). The
racemat e of /

N _
ol e-4WonyI “t¥ans- 4- phe
nyl - - :

pyrrolidin-3-yl]-[4-0{&%5-dinmethyl phenyl ) pi perazin-1-yl
] met hanone was fractijonated into the enantioners by

chiral phase chronm&®§FePphy. [1-(3,5-

di net hyl phenyl ) pi pel azimh- 1-yl ] mret hanone exanple 71A
(Chirapak AD 2 .6 mMm eluent ethanol:nethanol =
1:1, R = 6.5 m and [1-(3,5- dinmethyl isoxazol-4-su
| fonyl)-(3 R,4S),£(38,4R)-4-ph enylpyrro | id i
n-3-yl]-[4- o

(2, 5-di net hyl phenyl ) pi perazi n-1-yl ] nret hanone exanpl e

71 B (ChirapdRCAD- 22 250x4.6 nm el uent et hanol :

5

10

methanol = 1:1, Rt = 9.1 mn) are obtained. 15
Exanple 72

e o T T b O
t p%enngy@g&@pg{lesulfonyl}-4—methyl€1iophene-Z—carboxyIate is obtained -
in analogy to example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethyl)-N-(trimethyisilylmethyl)benzylamine, 1-
(4-methoxyphenyl)piperazine and methyl 5-chlorosulfonyl-4~
methylthiophene-2-carboxylate.
C29H33N306S2 (583.73), LCMS(ESI): 584.1 (M+H*).

Example 63
[1-(5-Chioro-3-methylbenzo[b]thiophene-2-sulfonyl)-3,4-tra ns-4-phenyl-
pyrrolidin-3-yl]-[4-(4-methoxyphenyl)piperazin-1-yllmethanone '



O -NNFI OH F N1 0=5=0 N 20 rac

[4- (2, 5-Di net hyl phenyl ) pi perazin-1-yl]-[3, 4-trans-4-ph
enyl - 1- (pyri di ne-3- sul fonyl)pyrrolidin-3-yl]nethanone
trifluoroacetate is obtained in analogy to exanple 1
fromthe commercially avail abk@ reagents net hyl

(E)-ci nnamate, 25

N- (et hoxymet hyl )=t ri met hyl si | yl net hyl ) benzyl ami ne,
1- (2, 5-di net hyl - yl ) ppper azi ne and

pyri di ne- 3-sul f oRyl £ e.

(732.70), LCMS(ESITT:%505. 1¢ K).

[4_(21. . 4 \\(
5-Di chl or ophenyl ) pi.pef azi - 1-yl
- (pyridi ne-3- sul fony , i di

trifluoroacetate 5 0

rac

[1-(5-Chloro-3-methylbenzo[b]thiophene-2-sulfonyl)-3,4-trans-4-phenyl-
pyrrolidin-3-yl]-[4-(4-methoxypheny!)piperazin-1-ylJmethanone is obtained
in analogy'to example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethyi)}-N-(trimethylsilylmethyl)benzylamine, 1-
(4-methoxyphenyl)piperaZine and 5-chIbro-3-methylben_zo[b]thiophene—2~ ‘
sulfonyl chloride. '
C31H32CIN30482 (610.20), LCMS(ESI): 610.1 (M+H™).

Example 64 ‘ :
[1 —(4,5-Dibromothiophene—2-su[fonyl)—3,4-trans~4-pheny[pyrro|idin-3-y|]—(4~
phenylpiperazin-1-yl)methanone




4 N~ rae [4-(2,
5- Di chl or ophenyl ) pi perazin-1-yi]-[3, 4 trans- 4- phenyl -

- (pyridine-3- sulfonyl)pyrrolidin-3-yl]nethanone
trifluoroacetate is obtained in analogy to 10 exanple
1 fromthe commercial ly avai &bl e reagents nethyl
(E) - ci nnanat e,

N- (et hoxynet hyl =Nt ri net hyl si |l yl net hyl ) benzyl am ne,
1- (2, 5-di chl or o phe ) p© zi.ne and

era
pyri di ne- 3-sul f oRy!l #£hl or|\§\
C26H26C12N403S. 2CZHF3P2 (7 L IS 545.0
(MrH+) . 15 Exanple 74
[ 4- (2, 5-Di chl oropheny)) pi per azi n-1-y|] [S4“4trans- 4- ph

enyl -1- (tol uene-3- suN opyl ) pyrrolidin-3- yl]nethanone

trifluoroacetate 129 CI'I\!NFC]—I IF Nd 0=S1 =0

a2, 9==5=0
. 5-Di. chlorophenyl)plpera In“1l-yl]- [3 4- trans 4- phenyl
- -(toluene-3- sulfonyl) rrolidin-3- yl T met hanone
. trifluoroacetate . is ed in analogy to 5 exanple
I fromthe comercial \y_avail abl e reagent s net hyl
(E) - ci nnamat e,
N- ( met hoxynet hyl ) - N trlnagmyIS|Iylnethyl)benzylan1ne
1-(2,5- dichl orophenyl) pi perazi ne and
3- et hyl benzenesul f onyl chl ori de.
C28H29C12N3088: C2HF302 (672.56), LCMS(ESI): 558.2
(MeH ).

| [1-(4,5-Dibromothiophene-Z-squonyl)—3,4-trans-4-phenylpyrrolidin-S-yl]—(4-
~ phenylpiperazin-1-yl)methanone is obtained in analogy to example 1 from
5 the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilyimethyl)benzylamine,  1-phenylpiperazine
and 4,5-dibromothiophene-2-sulfonyl chloride. |
C25H25Br2N303S2 (639.43), LCMS(ESI): 640.0 (M+H").

10 Example 65 -
Dimethyi 2-{4-[3,4-trans-4-phenyl-1 -(thiophene-2-sulfonyl)pyrrolidine-3-
carbonyllpiperazin-1-yliterephthalate trifluoroacetate

”QQ“

rac

15 Dimethy! -2-{4—[3,4-trans-4-phenyt-1-(thiophene—2-su!fonyl)pyrrolidine—S-




: ﬁenesul
a

10 Exanple 75 [4-(2,5-D chl orophenyl) pi perazi n-1

-yl ]-[1-(4-nmet hoxybenzenesul fonyl) -3, 4-

trans- 4- phenyl pyrrolidin-3-yl ] net hanone
trifluoroacetate 130 0 d ~~--NNOH F d .0=5.0 O
r ae 122

[ Aca(rgoﬁyIP ;fé”rbﬂhoflpl?ﬂé)‘éﬁrﬁhgl%féﬁgl;]ﬂloﬂ%%c!re]rt%t{s%a Q)‘E)’cé;ﬁé{i‘ %}épﬁiogy

rans
BnEXAMmR ?uor oé@'é’t aé‘@“ﬁtay lo ﬁlﬂﬁ?é@ﬁﬂﬁ -y@rahfauh@b%iet g@nd the

- exampherclaifyr availbble reegBRIsGhattyy (BVa@hhablkate, Neag8Hoxymethyl)-

ey ABURTRIPRE evipmies grd higpbnngrsuienstahieide.
@*ﬁWﬁ@ﬁBﬁr@Zﬂﬂé&?@EXW DEBRAICMSHES): 597.9 (M+H").
4 met hoxybenzenesul f onyl chl ori de. _
C28H29C12N304S. C2HF302 (688.56), LCMS(ESI): 574.2
( \E3mple1®P Exanpl e 76
[ 44 2555%@5&%&%%&.%% mrtralnsyﬂphbﬁym {thiStemiet2-

hen

10 trifluoroacetate 131 O N\ / O

15

20

t ﬁ%?ﬁ@é’éﬁ%‘e@ Wilmstange trifuegasetals | | met hanone

rac

[4-(2,5-Dichiorophenyl)piperazin-1-yl]-{3,4-trans-4-phenyl-1-(thiophene-2-
sulfonyl)pyrrolidin-3-ylimethanone trifluoroacetate is obtained in analogy to
example 1 from the commercially available reagents methyl (E)-cinnamate,
N-(methoxymethyl)-N-(trimethylsilylmethyl)benzyiamine, 1-(2,5-
dichlorophenylpiperazine and thiophene-2-sulfonyl chloride.
C25H25C12N30382.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-
suIfonyl)pyrroIidin—3—y|]r_nethanone



- [ 4-(2, 5- D met hoxyphe
~henyl - 1- (pyri di ne- 3- N

10

15

20

NF~~JAOH I F F'r F rac [4-(2,

5- Di net hoxyphenyl ) pi perazi n-1-yl]-[ 3, 4-trans- 4- phenyl -
1-(2, 2, 2-

trifluoroethanesul fonyl)pyrrolidin-3-yl]methanone _
trifluoroacetate is obtainedi28 in anal ogy to exanple
1 fromthe comercially avail abl e reagents net hyl

(E) - ci nnamat e, a

N- ( met hoxynet h (Ot ri et hyl si,—l—yl—ge

1- (2, 5-dinethd : yl)pi‘ber I ne

2,2,2-trifluoroe rgsul f anyl ]ihl ori '
C25H30F3N305S. C2HF302 5. 62), (ESI )

(MrH ). 10 Exanple 77

sulfonyi)pyrrolidin-éhxﬂ]nﬁthanone trifluoroacetate
132 0 0- FaH F NN F—=8=5€D Nb rae :

[ 4- (2, 5- Di met-hoxyphenyl )ipi perazin-1-yl]-[3,4-trans-4-p
henyl - 1- (pyri di ne- 3- -
sulfonyl)pyrrolidin-3*§f]n§thanone trifluoroacetate is
obtained in analogy to__. '

rac

[4-(2,5-Dimethylphenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(thiophene-2-
sulfonyl)pyrrolidin-3-yllmethanone is obtained in analogy to example 1 from
the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-dimethyl-
phenyl)piperazine and thiophene-2-sulfonyl chloride. |
27H31N303852 (509.69), LCMS(ESI): 510.3 (M+H"). .

The racemate of [4-(2,5-dimethylphenyl)piperazin-1-yl}-[3,4-trans-4-phenyl-
14(thiophene-2-suIfonyl)pyrrolidin-3-yl]methanohe was fractionated into the
enantiomers by chiral phase chromatography. [4-(2,5-Dimethylpheny!)-
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¥dimefhylpheny!)piperazin—1-y!]-
[(3R,43)/(3S,4R)-4-phenyl-1-(thiophene-2-sulfonyi)pyrrolidin-3-yl}-
methanone Example 67B (Chiracel 0J/37 250%4.6 mm, eluent methanol,
Rt = 10.3 min) are obtained.

Example 68
[1-(Benzene[1,2,5-0xadiazol-4-sulfonyl)-3,4-trans-4- phenylpyrrol:dln 3-yil-
[4-(2,5- dlmethylphenyl)p!perazm 1-yllmethanone trifluoroacetate



10

5 exanple 1 fromthe comercially avail abl e reagents

~methyl (E)-cinnamate,

N- (met hoxymet hyl ) - N-(tri net hyl silyl net hyl ) benzyl am ne
1- (2, 5- di nmet hoxyphenyl) pi perazi ne and
pyri di ne- 3-sul fonyl chl ori del24 C28H32N405S. 2C2HF302
(764.70), LCMS(ESI): 537.3 (M+H+). 10 Exanple 78

iLget hoxyphenyl ) pi perazin-1-yl]-[3, 4-tr@ns-4-p
apaneoz- sulfonyl)pyrrol|o n- nyl]ne hanone

trifl tate @) NN 0 -0k aF~ E
rac 13 ¢ &‘ m E C?H
5- Di met hoxy enyI 9 pi p razi 1- 4- transF4 phenyl -

yl ] met hanone
p analogy to exanple 1
ally avail abl e reagents net hyl

fromthe co
(E)-cinnamate, {5 : S _ :
N- (et hoxyngtﬁd (trinmethylsilylmethyl)benzyl am ne,
1-(2,5- di net hoxyphenyl ) pi perazi ne and

~i-sopropyl chloride. C26H35N305S. C2HF302
(615.67), SYo :.502.3 (MtH ). Exanple 79 10
[4-(2, SQEXne phenyl ) pi per azi n- 1-yl ]-[1- (4- nmet hoxyb
enzenesup

rac

[1_-(Benzene[‘f .2,5-0xad iazo!—4-suIfonyl)-3,4-trans-4-phenylpyrrolidin-S-yl]-
[4-(2,5-dimethyliphenyl)piperazin-1-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-dimethylphenyl)piperazine and
benzo[1,2,5]oxadiazole-4-sulfonyl chloride. | o
C29H31N5048.C2HF302 (659.69), LCMS(ESI): 546.1 (M+H").

Example 69

[4-(2,5-Dimethylphenyl)piperazin-1-yl]-[1-(3- methoxybenzenesulfony[) 3.4-
trans-4- -phenylpyrrolidin- 3-yl]methanone



3, 4-trans-4-phenyl pyrrolidin-3-yl ] net hanone
trifluoroacetate '--NNNOO F 0-SOFOH FO.,
rac 15

[ 4- (2, 5- D met hoxyphenyl ) pi perazin-1-yl]-[1-(4-methoxyb
enzenesul fonyl ) - 125

3,4-trans-4- phenylpyrrolldln 3-yl ] et hanone

trifluoroacetate j=s=wptained in analogy to exanple 1
avalﬂjabl e gents nmet
N met% I'%’l | yI ety y i ne,

fromthe conmmerci
N- (et hoxymet hyl) -

ci nnanmat e,

4- met hoxybenzenesul fonyl c Ioride. 20
C30H35N306S. C2HF302 ( 6%9.
Exanpl e 80 N™ ,

[4-2,5-D net hoxyphenng%bazi n-1-yl]-[3, 4-trans-4-ph
enyl - 1- (t ol uene- 3- 25 ' _
sul.fonyl ) pyrrolidin-3-yl lpet hanone trifl uoroacetate

1340 Q@ OH QCN~F|=i Q=5=Q

rac

[4~(2,5-Dimethylphenyl)piperazin-1-yl]-[1-(3-methoxybenzenesulfonyl)-3,4-
trans-4-phenylpyrrolidin-3-yilmethanone is obtained in analogy to example
1 from the commercially available reagents methyl (E)-cinnamate, N-
(methoxymethyl)-N-(trimethylsilylmethyi)benzylamine, 1-(2,5-
dimethylpheny!)piperazine and 3-methoxybenzenesulfonyl chloride.
C30H35N3048 (533.70), LCMS(ESI): 534.2 (M+H™).

The racemate of [4-(25-dimethylphenyl)piperazin-1-yl]-[1-(3-methoxy-
benzenesulfonyl)-3,4-trans-4-phenylpyrrolidin-3-y[Jmethanone was
fractionated into the enantiomers by chiral phase chromatography. [4-(2,5-
Dimethylphenyl)piperazin-1-yl]-[1-(3-methoxybenzenesu fonyl)-(3S,4R)/
(3R,48)-4-phenylpyrrolidin-3-yiimethanone 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-yi}-[1 —(3-methoxybenzenesu'lfonyl)-(SR,4S)/
(35.4R)-4-phenylpyrrolidin-3-yljmethanone Example 69B (Chirapak AD-22
250%4.6 mm, eluent ethanol:methanol = 1:1, Rt = 13.6 min} are obtained.

Example 70
[4-(2,5-Dimethylphenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1 (propan 2-
sulfonyt)pyrrohdm 3-yllmethanone trifluoroacetate



I, rac [4-2,5-D nmethoxyphenyl)pi perazin-1
-yl]-[3,4-trans-4-phenyl -1 -(toluene-3 5
sul fonyl ) pyrrolidin-3-yl]nethanone trifluoroacetate is
obtained in analogy to exanple 1 fromthe
commercial |y avail abl e reagen2® nethyl (E)-cinnamate,
"N (et hoxynet hyl ) -N-(trinmethyl silyl nmethyl)benzyl am ne,
1- (2, 5- di pethoxyphenyl) pi perazi ne and
3- et hy! bsul@onyl hioride. C3Q 5I$3058 HF302
CVE( ESI )\LSS 0 { MrH+ 10 Exa
OXYI soxa {)I*e/ EH ) - 3, Frans-4-phe
(2, 5-di nethylp enyl plpera2|n- yl [ met hanone
[ » O/--\ -0 ~-NN~~ NF Q F (x OH
Il F 0=s=0 ON rac 135
[1-(3, 5- Dlrretr@.-&;eﬁ@(azole 4-sul fonyl) -3, 4-trans- 4- phe

nyl pyrrolidin-3-y]]-[4-
(2,5-dinethy|phe ) pi perazi n- 1-yl ] met hanone
trifluoroacetaté is obtained in

rac

[4-(2,5-Dimethylphenyl)piperazin-1-yl}-[3,4-trans-4-phenyl-1-(propane-2-
sulfonyl)pyrrolidin-3-yllmethanone trifluoroacetate is obtained in analogy io
5 example 1 from the commercially available reagents methy! (E)-cinnamate,

N-(methoxymethyl)-N-(trimethylsitylmethyl)benzylamine, 1-(2,5-dimethyl- . -

phenyl)piperazine and isopropyisulfonyl chloride,
. C26H35N303S.C2HF302 (583.68), LCMS(ESI): 470.2 (M+H™).

10 Example 71
[1-(3,5-Dimethylisoxazole-4~sulfonyl)-3,4—trans-4-phenylpyrrolidin-3—yl]-[4-
{(2,5-dimethylphenyl)piperazin-1-yljmethanone

rac

15 . -
1 ~(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl]-[4-
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.15

anal ogy to exanple 1 fromthe comercially avail able
reagents nethyl (E) 5 cinnanate, .

N- (et hoxymet hyl ) - N- (trinethyl silyl nethyl)benzyl am ne,
1- (2, 5- di et hoxyphenyl ) pi perazi ne and:
3,5-dinethylisoxazole-4-su|f8 §I chl ori de.

C2@:- B4k BIRRHF3EIBe 3E8 1 68neth&MBitd=Sk) obffed) if Miftidgy to

T3 Eecy el b sarmrsialyavalble reagepts mefry fErrgRgpate,
enlﬂg(ﬁ@grmxym@thyl)—N—(trimethylsi!ylmethyl)benzylamine, 1-(2,5-dimethyl-
b grA rre
L Gh8d%aNa0Ts 825, LCMS(ESI): 523.3 (M+H").
[ Mﬁé,récf?hmﬁ lb)e>[yqb,%nwmézhﬂ@é&@aizerelzwéh]fom;-éi-ﬁsﬁélamnyl-
0 = ) . :
AT Ul oenyrss vt e
trr oA iatca €sa ! ra S r a > [3-(3,5~
‘;{lﬁgmaéég@gBQEEB?é-Qﬂ-é\L#&hyﬂ‘-’(%b',M(?Rf@%%@nﬁp?‘?}oﬁ-é-y J4-(2,5-
N-fimetiinhanpiperazin(rylimethanbse | gxarepley 7} Ae (@bitapdin AD-22
1-250x3:6 %gm@mmpé'tgﬁﬁé@rﬁ%ﬁ%@raﬁ—g?:1ggﬂt = 6.5 min) and [1-(3,5-
AT e A iony b YOR A ) (38 AR ESP 1y o BB (-Gl -
EX2/5pdieneliBylpAedyBpigarbiin2i -ylimethanone example 71B I(C ira Iank_ AD-
g]%)%zg hfn fe et QRShOL Mstharcf S RN WY By o Hethned.
1- (2, 5-di net hoxyphenyl) pi per.azi n- 1-yl ] met hanone

ot ggénﬁgreo;@ etate

20

25

[4—(2,5-Dimethyiphenyljpiperézin-1 -Yl]-[3,4-trans-4-phenyl-1-(pyridine-3-
sulfonyl)pyrrolidin-3-yllmethanone trifluoroacetate

O
- |
F
F
7
Nao
rac

[4-(2,5-Dimethylphenyl)piperazin-1-yi}-[3,4-trans-4-phenyl-1 -(pyridine-3-
sulfonyl)pyrrolidin-3-yllmethanone trifluoroacetate is obtained in analogy to
example 1 from the commercially available reagents methyl (E}-cinnamate,
N-(methoxymethyl)-N—(trimethylsilylmethy_l)benzyiamine, 1-(2,5-dimethy)-
phenyl)piperazine and pyridine-3-sulfonyl chloride. |
C28H32N4038.2C2HF302 (732.70), LCMS(ESI): 505.1 (M+H%),
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15

25 136 O OOH NNF O i O'S O rac [1-(Benzo[1, 2,

5] oxadi azol e- 4-sul fonyl) - 3, 4-trans- 4- phenyl pyrrolidin-
3-yl]-[4-

(2, 5-di met hoxyphenyl ) pi per azi n- 1-yl ] et hanone
trifluoroacetate is obtained128 in anal ogy to exanple
1 fromthe commercially avail abl e reagents net hyl

cin
E% E&aﬁet hyl ) - N (trinethylsilylnethyl)benzyl am ne,
1- [4-:1(2(52Dﬁ}hdbrtfph®m>1)mb@'@ﬂn)ﬁt}3{% AZtr A mﬁheny: 1-(pyridine-3-

Suhde SRR f é@é@%‘?o“ 578.0 (MH ).

10 Exanple 84 [4-(2,
5- D net hoxyphenyl ) pi perazin-1-y1]-[3, 4-trans- 4- phenyl
1- (t hi gpheqe-2- sul fonyl)pyrrolidin- Sdll]msthano

_,...\w”‘\ Q By o

rac

_[4-(2, 5-Dichlorophenyl)piperazin-1-yi}-{3,4-trans-4-pheny!-1 ~(pyridine-3-
sulfonyl)pyrrolidin-3-yljmethanone trifluoroacetate is obtained in ana-logy 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 chioride.
C26H26C12N4038.2C2HF302 (773.54), LCMS(ESI): 545.0 (M+H™).

Example 74
-[4-(2,5-Dichiorppheny[)piperazin-‘l -yl}-[3.,4-trans-4-phenyl-1-(toluene-3-
sulfonyl)pyrrolidin-3-yllmethanone trifluoroacetate



10

FU~ NF ON | O5=0 S 15 rac 137 .

[4- (2, 5-Di net hoxyphenyl ) pi perazin-1-yl]-[3,4-trans-4-p
henyl - 1- (t h i ophene- 2- _
sul fonyl ) pyrrolidin-3-yl]nethanone trifluoroacetate is
obtained in analogy to exanﬂ?% 1 fromthe
connercially avai | abl e reagents net hyl (E)-cinnanate

chl

-yI] [3 4 tyansy4-phenyl -1 -( quene 2-
sul fonyl ) py di n- 3- yI]metCBianone trifluoroacetate 0
Cl %NINO—”? Cl N :

O=8==0

[4-2,5-Dichlorophenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(toluene-3-
sulfonyl)pyrrolidin-3-ylJmethanone trifluoroacetate is obtained in analogy to
example 1 from the commercially available reagents methy[ (E)-cinnamate,
N-(methoxymethyl)-N- (trlmethylsn!ylmethyl)benzylam|ne 1-(2,5-
dichlorophenyl)piperazine and 3-methylbenzenesulfonyl chloride.
C28H29C12N303S.C2HF302 (672.56), LCMS(ESI): 558.2 (M+H™).

Example 75 ‘ :
[4-(2,5-Dichlorophenyl)piperazin-1-yl]-[1 (4—methoxybenzenesulfonyl) 3,4~
trans-4-phenylpyrrolidin-3-yllmethanone trifiuoroacetate



O=S=0 rac 15 _

[[4-(2, 5-D nmet hoxyphenyl ) pi perazin-1-yl]-[3,4-trans-4-
. phenyl - 1- (t hi ophene-

2-sul fonyl)pyrrolidin-3-yl] hanone trifluoroacetate
is obtained in analogy to e Qple 1 fromthe -
comercially avail abl e reagents nethyl (E)- cinnanate,
N- (et hoxyet hyl ) - N-(tri met-hyl silyl nmethyl) béhzyl am ne
| or gphenyl ) pi per azi ne j&nd

2- met h{ yzene [ fo hloriges 20 F© O
28H29CTRNBARS. C2R (67R.56 SVB( ESF] 55800

M-H Exapl e 86 F

[4-(2, 6- Di mef hox phenyT ) pi per g2z+#- 1-yl ] -[ 1- ( 3- met hoxyb
-p h enyI pyrro I id i

3, 4-trans,4
n-3-yl] metht™ none 25 138 N p -QO0 rac [4-(2, -
6- Di nethoxyg gy_ pi perazin- 1- yI] [1 (3- met hoxybenzene
sul f onyl) TTans- 4- phenyl pyrrol i di n- 3-yl ] net hanone
is obtained intanalogy to 5 exanple 1 fromthe |

' izl abl e reagents nethyl (E)-cinnamate,

- N-(trinmethylsilylmethyl)benzyl am ne,
1- (2, 6-di net Foax phenyl ) pi per azi ne and

3- met hoxybenzenesul fonyl chloride. C30H35N304S
(533.70), LC&gQESI): 534.4 (M+H+). 10 Exanpl e 87

rac

[4-(2,5-Dichlorophenyl)piperazin-1-yi}-[1-(4-methoxybenzenesuifonyl)-3,4-

' _trans-4-phenylpyrrolidin-3-yljmethanone triflucroacetate is obtained in
analogy to example 1 from the commercially available reagents methyl (E)-

- cinnamate, N'—(methoxymethyi)-N-(trimethyisilylmethy!)benzylamine, 1-(2,5-
dichlorophenyl)piperazine and 4-methoxybenzenesulfonyl chloride.
C28H29C12N3048.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-
trifluoroethanesuifonyl)pyrrolidin-3-yllmethanone triflucroacetate
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anal ogy to exan‘pl e 1 fromthe comer

[3,4-trans-4-Benzo[ 1,

3] di oxol - 5- yI 1-(3,5-di nethylisoxazol e-4- sulfonyl)
pyrrolidin-3-yl]-[4-(2,5-di net hyl phenyl) pi perazi n-1-yl
] met hanone trifluoroacetate 139 O/\ONN -NFOH | F
0 8r0 WO Nrac [3,4-trans-43Benzo[1, 3]dioxol -5-yl -
-(3,5-d imethyl isoxazol e-4-sul fonyl)-
pyrrolidin-3-yl]-[4-(2, 5-dinethyl phenyl)piperazin-1
-yl ] methanone 5 trifluoroacetate is ghtained in
¢ially available

reagent s benzo[l 3] di /eeJ-eES car bat-dehyde, net hyl
(tri pheqyl phosph(\x an}q i den ace _

met hyl )& o -

(tri | si |yl et hyl Noenzyl ami ng

1-( R henyl ) pi perazi nefand

3, 5-di oxazpl e- 4- sul f ony} chl ori de. FO
C29H34N406S 3 Q2 (680.71), L (ESI): 5?:7 ( MEFROQH

Exanple 88
[3,4-trans-4-
sul fonyl) pyrrolic
3-yl]-[4-(2, 5-di

[13] di oxol - 5-yl - 1- ( 3- met hofybenzene
=0 ,

t hyl pEenyI ) pi pefaZi n- 1-yl ] met hanone

rac

[4~(2,5-Dimethoxyphenyl)piperazin-1-yl}-[3,4-trans-4-phenyl-1-(2,2,2-

trifluoroethanesulfonyl)pyrrolidin-3-ylimethanone trifluoroacetate is obtained
- in analogy to example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethyl)-N-(trimethyisilylmethyl)benzylamine, 1-
(2,5-dimethoxyphenyl)piperazine and 2,2,2-triﬂuoroethanesuifonyl chloride.

C25H30F3N3058.02HF302 (655.62), LCMS(ESI). 542.3 (M+H").

Example 77

- [4- (2 o>-Dimethoxyphenyl)piperazin-1-yl]-[3,4-trans-4- pheny! 1- (pyrsdlne 3-

sulfonyi)pyrrolldln -3-yllmethancone trifluoroacetate
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1- (2,5 dinethyl phenyl

0/---0\NO ONF .i SOF Ix OH to F rac 140
[3,4-trans-4-Benzo[ 1,

3] di oxol - 5-yl - 1- (3- met hoxybenzenesul f onyl ) pyrrol i di n-
3-y|]-[4-(2,5-dinethylphenyléglpera2|n 1-yl ] met hanone
trifluoroacetate is obtainedo#n anal ogy to exanple 1
fromthe commercially avail abl e reagents

benzo[ 1, 3] di oxol e- 5- car bal dehyde,

net hyl (tri phenyl phosphoranyl i dene) 5 acet atg
N- (et hox Yret hl) - I\I-(tnrrethYIsHQ‘I—nfethYl)b ne,

(ESI): 578. 4 (MeHH) .

3- nethox benzenesyl! f ohyl
C31H35 czHFggz-fd 691. It

10 00 OLE_H

rac

- [4-(2,5-Dimethoxyphenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(pyridine-3-
sulfonyl)pyrrolidin-S-yl]methanonre 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").

Example 78 '
[4-(2,5-Dimethoxyphenyl)piperazin-1-yl]-[3,4-trans-4-phenyl-1-(propane-2-
sulfonyl)pyrrolidin-3-yiimethanone trifluoroacetate

rac



S O
[3,4-trans-4-Benzo[ 1, 3] di oxol - 5-yl - 1- (pyri di ne-3-sul fo
nyl)pyrrolidin-3-yl]-[4- '

(2, 5- dlnethylphenyl)plpera2|n -yl ] met hanone
trifluoroacetate i s obtained PR 15 anal ogy to exanpl e
1 fron1the connerC|aIIy avai | abl e reagents

e IR AR TR ntropane.2-
Bﬂyﬁﬁ@tdﬂy—:&-yl]mqthanm WILFeradembhyldwmneyllmmnabgy to
éy?’?ad"?n's%ﬂéﬁi“?“ %‘*hféﬁé'ﬁﬁ o RSt B ygnnamate,
( SAMsshoxymRy trm@blylsaiy imvethy))benzyl@inepl e 90 1-(2,5-
L[dm(e%h&q@h@ﬁ? be@%@za%@rsép%ﬂyﬁ%h}ré’méndé ans- 4- net
LB AR sE catEboB15 67) OSSR H ).
trlfluoroacetate 141 I\I(]\IOF FOH FN 0.- N OO\

r
H] fl soxazol e- 4- sulfon yl)-3, 4-trans-4-met hyl pyrr

10 ol[ﬂdr?rﬁ @lryeqmompheny!)plperazm 1-yf] -1 (4 methoxybenzenesulfonyl)

15

- 20

25

3,4-trans-4-phenylpyrrolidin-3-ylJmethanone trifluoroacetate

O
(ST
.““
O
\

Irac

[4-(2,5—Dimethoxyp_henyl)piperazin-1-y!]-[1-(4-methoxybenzenesuIfony[)-
‘3,4-trans-4-phenylpyrrolidin-3-yllmethanone triflucroacetate 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 chioride.
C30H35N306S.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-
sulfony!)pyrrolldm 3yl]methanone trtﬂuoroacetate o
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15

(2, 5-di net hyl phenyl ) pi per azi n-1-yl ] met hanone
trifluoroacetate is obtained in 5 analogy to exanple
1 fromthe commercially avail abl e reagents
acet al dehyde, net hyl
(triphenylphosphoranylidene)é@@tate, N (et hoxym
ethyl)-N-(trinethylsilylnmethyl)benzylam ne, 1-(2,5-

di met hyl phenyl ) pi perazi ne and

3, 5-di net hyl i soxazol e-4-sul fonyl chloride. e}

C23H32N404S. C2HF302 (574.62), LCVS(ESI): 4?__1. 2 (MrHt) .

10 Exanple 91 ‘ Q= . OH
pi per azi n4

[3,4-trans-4-(2p5- D net hyl phenyl
ehzene

-yI']-[ 13- met haxybenzene-
2, 8- Di et hyl pi@{yl ) pi per azi n- |

@. )
oxybenzene-

sul fonyl') - 4-ngthgdpyrrol i di n- 3-yl ] net hanone
trifluoroacetatefis obtained in

rac

[4-2,5-Dimethoxyphenyl)piperazin-1 -yl]-I3,4-trans-4-phenyi-1-(toluene-3-
sulfonyl)pyrrolidin-3-yijmethanone trifluoroacetate is obtained in analogy to
example 1 from the commercially availabie reagents methyl (E)-cinnamate,
N-(methoxymethy!)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-
dimethoxyphenyi)piperazine and 3-methylbenzenesulfonyl chloride.
C30H35N3058.C2HF302 (663.72), LCMS(ESI): 550.0 (M+H™),

Example 81
[1 -(3,5-Dimeth0xyisoxazoIe-4-su[fonyl)-3,4-trans—4-phenylpyrrolidin-3-yl]-[4- _
(2,5-dimethylphenyl)piperazin-1-ylimethanone trifluoroacetate

rac
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15

20

25

5 analogy to exanple 1. fromthe comercially
avai | abl e reagents acet al dehyde, nethyl (trip

henyl phosphor anyl i dene) acet at e,

(met hoxynet hyl ) - N—(tr|nethylalIylnethyl)benzylanlne
1- (2, 5-di methyl - phenyl ) pi pefa2i ne and

3- net hoxybenzenesul f onyl chl ori de.

Cgﬁ@%ﬂﬁ?@%&%ﬁ%&% Lﬁ?c?pys SAREERA ohet st alyiy-4-

pf{@r@rﬂymtbghphznyﬂ)mpgna]z;r[ -I-yifentatlydnorie rifiyoicdicotat@is obtained in

SUérfa%w Qooébférﬁéled'l ﬂoﬁ\?ﬁlﬁ SBSﬁH%FL‘?QIﬁ/ %\iéllab}éorge%%%ﬁ S%Sthyl (E)-

[ sCiaDQmaies Ne(methoxpmestiy Nolrémethy fsilpisrethyibanzylamine, 1-(2,5-
- WidnelHoxyBhBiiy ptpé Y eddAtes 3- -dimethylisoxazole-4- suffongl chioride.

oHEIRANABS] %{330?4%6%552@”@%?5%b'oasﬁuﬁ?+ )

-.commercially avail abl e reagents acet al dehyde met hyl

oxymet hyl ) - N
[4-(2,5- Dlmethoxyphenyl)plperazm -1-yI}-[1-(3-methoxybenzenesulfonyl)-

3,4-trans-4-phenyipyrrolidin-3-yllmethanone trifluoroacetate

(ti @yélphosphor anyl i dene) acet at e,

OH

rac

[44(2,5-Dim ethoxyphenyl)piperazin-1 -yl]-[1-(3-methoxybenzenesulfonyl)-
3,4-trans-4-phenylpyrrolidin-3-yilmethanone trifluoroacetate is obtained in
analogy to example 1 from the commeréia’lly available reagents methyl (E)-
cinnamate, N-(methoxymethyl)-N-(trimethylsily!methy!)benzyllamine, 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-yi}-[4-
1-(2,5-dimethoxyphenyl)piperazin-1-yllmethanone trifluoroacetate




- 10

15

I )pyrrolidin-3-ylJ-[4- (2,5-di
~phenyl) pi per azi % 1- yHmet hanene

(trinethylsilyl methyl)benzyl am ne, 1-(2,5-di methyl
phenyl ) pi perazi ne and pyridi ne-3-sul fonyl chloride.
C23H30N403S. C2HF302 (556.60), LCVS(ESI): 443.2 (M-Ht).
10 Exanple 93 [3,4-trans-4-Benzyl -1- (3,
5-dinethylisoxazole-4-su|fon.ﬁ@pyrrolidin-S-yl]-[4-

(2, 5-di net hyl phenyl ) pi per azi n- 1-yl ] met hanone
trifluoroacetate O-0 OH NF | F S0 O11 O 15
[3,4-trans-4-BenzyI-1-(3,5-dinekﬁxlisoxazgle-4 sul f ony
£t hyl - TOH
trifluorofc ate is
S{OR ~anal t 0 )exafp fromthe :

y avail ab e yeagd 20 phenyl acet al dehyde,
-apefih phosphor anyf idene) acetate, N 144
( met hoxynmnet {

1-(2,5- dinet
3, 5-di net hyl i 3
C29H36N404S. CZHFE02 (650. 72), LCMS(ESI): 537.3 (MtH ).
5 Exanple 94 :

rac

[1-(Benzo|1,2, 5loxadiazole-4-sulfonyl)-3,4-trans-4-phenylpyrrolidin-3-yl}-[4-
(2,5-dimethoxyphenyl)piperazin-1-yljmethanone triflucroacetate is obtained
in analogy to example 1 from the commercially available reagents methyl
(E)-cinnamate, N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-
1-(2,5-dimethoxyphenyl)piperazine and benzo[1,2,5]oxadiazole-4-sulfonyl

chloride.
C29H31N5068.02HF302 (691.69), LCMS(ESI): 578.0 (M+H").

Example 84

[4-(2,5-Dimethoxyphenyl)piperazin-1-yl}-[3,4-trans-4-phenyi-1 -(thiophene-2-

sulfonyl)pyrrolidin-3-ylJmethanone trifluoroacetate

rac



10

15

20

[ 3, 4-trans- 4- Benzyl - 1- ( 3- net hoxybenzenesul f onyl ) pyrro
idin-3-yl]-[4-(2,5- _
dlnEthyIphenyI)plperaZ|n 1- yI]nethanone
trifluoroacetate N I F', NFOHi OF SO rae 10
[3,4-trans-4-Benzyl - 1- ( 3- netﬂ%&ybenzenesulfonyl)pyrrol
idin-3-yl]-[4-(2, 5-

erazi n-
CrPreos PR BN Y Blacte At AT ogg phenusatipiophgne 2

f resnfonkigpyrontidin-Giviimsthanand aifluerosmgstatis obtained in analogy to

B I B Dl s st € vt
( A Reaw fﬂﬁ}lﬂ})' N((tmmetmrdsngv reethylbenzydamivenzy! ani ne, 1-(2, 5-

é didethaly éﬁ%plpé’fﬁﬁ%‘ érR:i Jﬂ?én'éeZ %glfonyl chloride.

M@% SPIREE Vo5t eSS40 (kD)

Exanpl e 95 20

thyllsoxazole 4-sul fonyl)-3,4-trans-4-isop
%nrrofdlnB - [4-(2, 5-di net hyl
Eln@ -@fcpi“dﬁr@p|hﬁnyj)gap§emm1aah]e[ﬁe4-trané44qﬂ1@g¢6t(m13edél$

' "éu%hylfﬂyn%hdln -3-yijmethanone trifluoroacetate

O
Cl
o - F
O P
__/ F
Cl '

|
0=8=0

rac

[[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-(trimethylsilylmethyl)benzylamine, 1-(2,5-
dichlorophenyl)piperazine and 2-methylbenzenesulfony! chloride.
28H29C12N3038.C2HF302 (672.56), LCMS(ESI): 558.1 (M+H").

- Example 86

[4-(2,6-Dimethoxyphenyl)piperazin-1 -yi]-[1 —(3-me'thoxybenzenesulfonyl)-

. 3,4-trans-4-phenylpyrrolidin-3-ylJmethanone
25 o




10

FOAF 0=~ NO rae
[1-(3,5-Di nethylisoxazol e-4-sul fonyl)-3,4-trans-4-isop
ropyl pyrrolidin-3-yl]-

[4- (2, 5-di met hyl phenyl ) pi perazj n-1-yl ] met hanone
trifluoroacetate is 5 obtaihe8 in anal ogy to exanpl e
1 fromthe comercially avail abl e reagents 2-net hyl
pro pion al dehydg pt hyl
(triphenylphosp\ idenabacetate N-

(et hoxynmet hyl ) met hy{|si | yl nethyl ) b
%l ) pi p Zi an 3,5
Ehl N

am ne,

; AN

1- (2, 5- di met hyl pher
et hyl i soxazol e-4-sul f

C25H36N404S. C2HF302 (02 8) L%@I) 4
10 Exanpl e 96 :
[ 4- (2, 5- Di met hyl phenyl™
opropyl - 1- (3- nmet hoxy-
benzenesul f onyl ) pyr rkgin0B- yl | met hanone
trifluoroacetate 146 N O NOF Ol F F

‘ M+H+)

t pera2|n 1 yl]1-[3,/4-trans-4-is

Fac

[4-(2,6-Dimethoxyphenyl)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, 6-dimethoxy- |
phenyl)piperazine and 3-methoxybenzenesulfonyl chloride.

C30H35N304S (533.70), LCMS(ESI); 534.4 (M+H™).

Example 87

[3,4-trans-4-Benzo[ 1, 3]dioxol-5-yl-1-(3 ,2-dimethylisoxazole-4-sulfonyi)-
pyrrolidin-3-yl]-[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone
trifluoroacetate



-] met hangne

10

15

N O-g=0O rac

[4-(2,5-Di nethylphenyl)plpera2|n 1- yI] [3,4-trans-4-is
opr opyl - 1- ( 3- met hoxy-

benzenesul fonyl ) pyrrolidin-3; gé]nethanone
trifluoroacetate is obtained 5 analogy to exanple
1 fron1th_connerC|ally avai | abl e reagents
acetalgehy.-

(met hox (trimethylsilylp thyl)benzyl am ne,
1-(2,5- yI - h.erWTTp\l per azfe and

3- met hoxyLbeqzenestt-iNony :
C27H37NB04S. §2HE302 (\613/7 MS(ESI ): 500.3 (M$4).
10 Exanpl e 97 : ‘ '

[1- (3, 5-Dine N { soxazol e- 4-&ul fonyl ) -3, 4-trans>4- (TeH

rahydr of uran- S}yl) ' F £
pyrroli dim3- yki=04- (2, 5-di et hyl phenyl ) pi per azi‘n- 1-yl
trl\c\gluoroacetate 15 147 O ONO 3 ~OF OH

FF N
rac

- [3,4-trans-4-Benzo[1,3]dioxol-5-yl-1-(3,5-dim ethylisoxazole-4-sulfonyl)-
pyrrolidin-3-yi]-[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone

trifluoroacetate is obtained in analogy to example 1 from the commerciélly :
available reagents benzo[1,3]dioxole-5-carbaldehyde, methyl
(triphenylpho_sphoranylidene)acetate, N-(methoxymethyi)-N-

~ (trimethylsilylmethyl)benzylamine, 1-(2,5-dimethylphenyl)piperazine and

3,5-di_methy}isoxazole—4-sulfonyl chioride.
C29H34N406S.C2HF302 (680.71), LCMS(ESI): 567.3 (M+H").

Example 88
[3,4-trans-4-Benzo[1,3]dioxol- 5-yi 1-(3- methoxybenzenesuIfonyl)pyrrohdln-
3-yl}-4-(2,5-dimethylphenyl)piperazin-1-yllmethanone triflucroacetate




Orac [1-(3,5-Dinethylisoxazol e-4-su

| fonyl)-3,4-trans-4-(tetrahydrofuran-3-yl)- .
pyrrolidin-3-yl]-[4-(2,5-dimethyl phenyl) pi perazin-|
-yl'jmethanone 5 trifluoroacetate is obtained in

anal ogy to exanple | fromt hd4€omerci al | y available

r e[ﬁg@htiss-lftluﬁanzcﬂ-’{ ,6@(1!iblﬁdyiéﬁggzﬂgﬁ-rﬂmpgx%énzenesuIfohy!)pyrro[idin-
ﬁ%-@ﬂ%@%ﬁ@ﬁ%&@é@yﬂplpem in- -yﬁmethanone triffuoroacetate is

(
~ (t@htaimenyin sinajdgydorexayime Ayframi the,commercially available reagents

LS TSI 5. iepryoranyaens)

f on

) | SOXazo ] C . \
cm%@mo@é(mmmemwdwme helaiy ety )ErzyBntiveH 11-(2,5-

- Exdinmetiey| e rsipipiting Binar 3-Afsthoxyben nesuffonyl chioride, .

|[ fgéﬁa $%@S%%Fg@?ﬁgﬁ?@%}fﬁ%r&%ﬁs ) 578.4 (M+H").

- 5-di net hyl phenyl ) pi perazi n-i -yl ] nmet hanone 15

10

15

20

tré{érw[eogget ate 148 ~L. nN - 10 0 o-s=o FF A0 ONEF
rac | .

-(3,5-Di net hyl i soxazol e-4-sul fonyl)-3,4-trans-4-o-toly
| pyrrolidin-3-yl]-[4-. _

[3,4-trans-4-Benzo[1,3]dioxol-5-yl-1-( pyridine-3¥sulfonyl)pyrroiidin-S-yl]-[4-
(2,5-dimethylphenyl)piperazin-1-yllmethanone triflucroacetate is obtained in
analogy to éxample-‘l from the commercially available reagents
benzo[1,3]dioxole-5-carbaldehyde, methyl (triphenylphosphoranylidene)-
acetate, N-(methoxymethyl)-N-(trimethylsilyimethyl)benzylamine, 1-(2,5-
dimethylphenyl)piperazine and pyridine-3-sulionyl chioride.
C29H32N405S.C2HF302 (662.69), LCMS(ESI): 549.3 (M+H").

Example 90 |
i —(3,5-Dimethylisoxazole-4-suIfonyl)—3,4—trans—4-methylpyrrolidin-3-yi]-[4- ,
(2,S-dimethyfphenyt)'piperazin-1-yl]methanone trifiucroacetate



10

'3, 5-di net hyl i soxazol

- 10 Exanpl e 99

(2, 5-di net hyl phenyl ) pi per azi n-1-yl ] met hanone
trifluoroacetate is obtained in 5 analogy to exanple 1
fromthe comercially avail abl e reagents 2 net hyl -
benzal dehyde, net hyl
(tr|phenylphosphoranyl|dene)$%@tate,
(nethoxynethyl)-N—(trinethylsiIylnethyl)benzylanine,
1-(2,5- dinmethyl phenyl) gl perazi ne and

¢-A7sul fonyl chloride.

72), LCMS(ESI): 537.3 (M-Ht).

C29H36N404S. C2HF302

[4-(2,5-D et hyl phenyl
nzenesul fonyl ) - 3, 4-

i perazin-1-yl]-[1-(3-nethoxybe

~trans-4-o-tolyl pyrroli 3yyl ] met hanone ' '
trifluoroacetate L~ N 10osoF FO INOf F rac

15 149 s
4-(2,5-D net hyl phenyl ) pi azin-1-yl]-[1-§3-nethoxybe
[4- ( yl phenyl ) pi pe}\;:O yti-[1- y

nzenesul fonyl) -3, 4- K

trans-4-o-tolyl pyrroli dt =3- yl'] met hang OH
trifluoroacetate is obfaingd in analogy to exanple 1
fromthe commercially aljl e reagents 2-nethyl -
benzal dehyde, net hyl
(trlphenylphosphoranyﬁ'

(met hoxymet hyl ) - N- (tri mgchy
1- (2, 5-di net hyl -

ace?at e, N5
i lgyl met hyl ) benzyl am ne,

rac

[[1 -(3,5-Dimethylisoxazole-4—sulfonyl)—3,4-trans-4-methyipyrrolid in-3-yll-[4-

(2,5-dimethylphenyl)piperazin-1-yijmethanone triflucroacetate is obtained in
analogy to example 1 from the commercially available reagents

acetaldehyde, methyl (triphenylphosphoranylidene)acetate,

‘ (methoXymethyl)-N-(trimethyi51Iy[methyl)benzyiamme, - 1-(2, 5-

dimethylpheny!)piperazine and 3,5-dimethylisoxazole-4-sulfonyl chloride.
C23H32N4048.C2HF302 (574.62), LCMS(ESI); 461.2 (M+H™),

Example 91

[3,4-trans-4-(2,5- -Dimethylphenyl)piperazin-1-ylJ-[1-(3- methoxybenzene—
sulfonyl)-4- -methylpyrrolidin-3-yllmethanone trifluoroacetate




10

benzal dehyde, net hyl
- (triphenyl phosphoranyl i dene) ac

phenyl ) pi perazi ne and 3- net hoxybenzenesul f onyl
chloride. C31H37N304S. C2HF302 (661.75), LCMS(ESI):
548.3 (M+H ). Exanple 100 10
[4-(2,5-Di wethylphenyl)plper?ibn 1-yl]-[1- (pyrldlne 3-
sul fonyl) -3, 4-trans-4-o-
tol yl pyrrolidin-3-yl]nethanone t
O=S=OF F N6 Frac 15 [4
phenyl ) pi perazin-1-yl]-[1-¢(
ans-4-o- tolylpyrrolidin-3- et hanone
trifluoroacetate is obtaingd IR analogy to exanple |
fromthe commercially avail abl e gents 2-nethyl -
o

rifluoroacetate N N [
- Di net hyl
i ne-3-sul fonyl)-3,4-tr

(met hoxymet hyl ) -N-(trinethyl sil Nethyl)benzylan1nb
1-(2,5-di nethyl- 20 phenyl)p'peraz and

pyri di ne-3-sul fonyl chlori de. HB4|\Q035 c2f oH
(632.71), LCMS(ESI): 519.3 ( Exanpl e :
[1-(3,5-D imethyl '
i soxazol e-4-sul fonyl)-3,4-transN4-mtol yl pyrrolidin-3-
yl]-[4- 25 O=8=0

(2, 5- d|nethylphenyl)plperazin-l Vﬂ?nethanone
trifluoroacetate 150 )--N N

rac

[3,4-trans-4-(2,5-Dimethylphenyl)piperazin-1-yl]-[1 -(3-methoxybenzene-

sulfonyt)-4-methylpyrrolidin-3-ylimethanone trifluoroacetate is obtained in
analogy to example 1. from the commercially available reagents

acetaldehyde, ' methy! (triphenylphosphoranylidene)acetate,

(methoxymethy!)-N-(trimethylsilylmethyl)benzylamine, 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—Dimethylphen‘yi)piperazin—1 -yl]-[4-methyl-1-(pyridine-3-

- suffonyl)pyrrolidin-3-yljmethanone trifluoroacetate




:

F O\ SSOF:~AOH N OF rac
[1-(3,5-Dinethylisoxazol e-4-sul fonyl)-3,4-trans-4-mto
|yl pyrrolidin-3-yl]-[4-

(2, 5-di net hyl phenyl ) pi perazi n-1-yl ] met hanone

trifluoroacetate is obtained#8 5 anal ogy to exanple 1
fromthe commercially avail abl e reagents 3-nethyl -
benzal dehyde, net hyl O

(triphenyl phosphor anyl i dene) acet at e,
I)bg a '@9,
3, SFdi fr

(met hoxynmethyl )-N-Ctrinme si |yl net Hy
1- (2, 5- di met hyl pheRyl )¢l i né

et hyl i soxazol &4- suFfonyl chNori F
C29H36N404S. C2 (650 : ; : 537.3 (MrH+) .
10 Exanple 102 : o

[4-(2,5-D nethy nyl ) pi perazin-1-yl]-[1-(3-nmethoxybe
nzenesul fonyl ) - 3, @-

‘trans- 4- mNtoRy| py@+d} i di n- 3-yl ] net hanone
trifluorofcetate N NJ o-s-o F F 15 rac 151
[ 4- (2, 5- DN yl pﬁ’enyl ) pi perazi n-1-yl]-[1-(3-nethoxybe

~nzenesul fonyl) - 3, 4-
trans-4-n}tolylpyrrolidin-3-y|]nethanone
trifluoroacetate d® obtained in analogy to exanple 1
fromthe commercially avail able reagents 3-nmethyl 5

(AR Bt phendpipsaasd o Hiemethyi-1-(oyridine-3-
sulfonyl)pyrrolidin-3-ylmethanone trifluoroacetate is obtained in analogy to
5 example 1 from the commercially available reagents acetaldehyde, methyl
(triphenyIphosphoranylidene)acetate, | ~ N-(methoxymethyl)-N-
(trimethylsilylmethyl)benzylamine, 1-(2,5-dimethylphenyl)piperazine . and
~ pyridine-3-sulfonyl chioride.
, C23H30N403S.C2HF302 (556.60), LCMS(ES!): 443.2 (M+H™).
10 '
Example 93
[3,4-trans—4-Benzy!—‘f —(3,5-dimethylisoxazole-'4-sutfonyl)pyrrolidin-S-yl]—[4-
(2,S—dimethylpher_ryf)piperazin—1 ~yljmethanone ftrifluoroacetate

15

[3,4-trans-4-Benzyl-1-(3,5-d imethylisoxazoIe'-4-suh°onyl)pyrrolidin-S-yl]—[4-
_{2,5-dimethylphenyl)piperazin-1-yljmethanone triflucroacetate is obtained in
analogy to example 1 from the commercially availabie reagents

20 phenylacetaidehyde, methyl (triphenylphosphoranylidene)acetate, N-




10

15

20

(et hoxymet hyl ) - N-(tri net hyl si |l yl net hyl ) benzyl ani ne,

1- (2, 5-di nethyl - phenyl) pi perazine and

3- met hoxybenzenesul fonyl chloride. C31 '

H37N304S. C2HF302 (661.75), L (ESI): 548.3 (MrH+).

10 Exanple 103 [1 -(3,5-Dm yl

| s(ﬁi@ib@*)énaihs'l)w-ﬁnmath;ﬂs%ﬁ[meﬂm;}béﬂtﬁa!5Hrd§ met hyl i soxazq2,5-

ﬁme”‘y‘ he&’yr?pgper?i‘” E”Q?Edamﬁe*}yhs?’ﬁ%sl%ﬁswfsw;ﬁ‘.‘?{'qe
SReohAHS. CarFs0adp Bd@),dtGMR(ESHNGIT . 3{(MBH'N O S=0
FO—|N—~OF 15 [1-(3,5-Di t hyl
xaz9 sulr?gnyl ) - Ea, 4(trans Lfn ((33 y_ di met hyl i soxazo
L ?ﬁrond.n 3oyl ]-[4-(2,

5 [a;mamwumzyl )qspﬁémuybénzewe]sm 9ﬂfélld|n 3- yll] [4- &2 5-

AR B Eradiny YBneBanb s it

3 5 dlnethyllsoxazole 4- car bal dehyde, nethyl (trip
henyl phosphoranyl i dene) acet ate, N (nethoxynethyl)-N
(trimethylsilyl methyl )/b%zyl am ne/ 1-(2,5-di methyl

-4-s 3 hl ori de. Q
55770), CNVB( ESI ) : 542.,':;%—&).
OH
- F
~F

rac

[3.4-trans-4-Benzyl-1-(3-methoxybe nzenesulfonyl)pyrrolidin-3-yl]-[4-(2,5-
dimethylphenyl)piperazin-1-yljmethanone ftriflucroacetate is obtained in
analogy to example 1 from the commerc':ially'availabie reagents
phenylacetaldehyde, methyl (triphenylphosphoranylidene)acetate, N-
(methoxymethyl)—N-(trimethyisiIylmethyf)b_enzylamine, 1-(2,5-dimethyl-
phenyl)piperazine and 3-methoxybenzenesulfony! chioride.
C31H37N304S.C2HF302 (661.75), LCMS(ESI): 548.3 (M+H").

Example 95
[1-(3.5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-iso propylpyrrolidin-3-yl]-
[4.—(2,5-dimethylphenyi)piperazin-1-yl]methanor_ae trifluoroacetate



10

15 yl]-[4-(2, 5-di met hyl p

Exanpl e 104

[3,4-trans-4-(3,5-D net hyl i soxazol -4-yl)-1-(3-nmet hoxyb
enzenesul fonyl) -

pyrrolidin-3-y|]-[4-(2,5-din§% yl phenyl ) pi per azi n-
-yl ] met hanone trifl uoroace 152 z o NO O N
--SOFOH OF rac [3,4-fYrans-4-(3,5-D m et hyl

i soxazol -4-yi)- .1 -(3-getfioxybenzenesul fonyl)- 5
pyrrolidin-3-yl]-[4-(2 ' [
] met hanone trifl uoroa gte is obtained in analogy to
exanple 1 fromthe commmerCially avail abl e reagents

3, 5-di net hyl i soxazol ar bal dehyde, et hyl
(tr|phenylphosphoranyllde cet at e,

N- ( met hoxynet hyl ) - N-
(trinmethylsilylnethyl)be
1- (2, 5-di net hyl phenyl ) pi p
met hoxybenzenesul f onyl ¢hl ori\de.

C29H36N405S. C2HF302. C2HR302  (; 72), Sl): 553.3
(MH ). Exanple 105 [ 3; %-trAans-4- (3, 5- t hyH

[

F

'ne

i perazi n- ¥yl ] met hanone

" isoxazol -4-yl)-1-(pyri di -su Ifonyl):pyrrolldln 3-
)

trifluoroacetate

rac

[1 -(3,5-Dimethy!isoxazole-4-suIfonyl)-3,4-tréns—4—isopropylpyrro|idin—3—y|]-
[4-(2,5-dimethylphenyl}piperazin-1-yljmethanone trifluoroacetate

obtained in analogy to example 1 from the commercially available reagents
- 2-methylpropionaldehyde, methyl (triphenyiphosphoranylidene)acetate, N-
- (methoxymethyl)-N-(trimethylsilylmethy!)benzylamine, 1-(2,5-

dimethylphenyl)piperazine and 3,S-dimethylisoxazole—4-suifonyl chloride.
C25H36N404S8.C2HF302 (602.78), LCMS(ESI): 489.3 (M+H™).

" Exampie 96

[4-(2,5-Dimethylphenyl)piperazin-1-yi]-[3,4-trans-4-isopropyl-1-(3- methoxy-
benzenesuh‘onyi)py_rrolldm 3-yllmethanone trifluoroacetate



10

5-di net hyl phenyl ) pi per azi

Nzo\ ~-NNO NF FOOH OF Nrac 153
[3,4-trans-4-(3,

5- Di met hyl i soxazol -4-yl)-1-(pyridine-3-sul fonyl)pyrro
i din-3- '

yl1-[4- (2, 5-di net hyl phenyl ) pilf€r azi n- 1- yl ] net hanone
trifluoroacetate is obtained jn analogy to exanple 1
fromthe comrercially avail ab¥e reagents 5
3,5-dinethylisoxazole-4-/ﬁ \dehyde nmet hyl

(tri phenyl phosphoranyl i dé pet at e,

N- ( met hoxynet hyl ) - N- :
(trimethylsilylnethyl)benzylgam ne, 1-(2,5-di m ethyl

phenyl ) pi perazine and pyridije- 3-sul fonyl chloride.
C27H33N5O4S. C2HF302 (637 68) EG}S( ESI): 524.2 (MrH+).

10 Exanple 106 [

1-(3,5-Di net hyl i soxazol e-4-s I
-3
1- yl]

yI) 3 4 trans- 4&2,

none FZ)L
OH -
F

6- di net hyl phenyl ) pyrrolidi

trifluoroacetate -

rac

[4-(2,5-Dimethylp'henyl)piperazin-1 -yl]-[3,4-trans-4-isopropyi-1-(3-methoxy-
benzenesulfonyl)pyrrolidin-3-yljmethanone trifluoroacetate is obtained in
analogy to example 1 from the commercially available reagents
 acetaldehyde,  methyl (triphenylphosphoranylidene)acetate,
-(methoxymethy!)-N-(trimethylsilylmethyl)benzylamine, | 1-(2,5-dimethyl-

phenyl)piperazine and 3-methoxybenzenesulfonyl chioride.
C27H37N3048.C2HF302 (613.70), LCMS(ESI): 500.3 (M+H™").

Example 97

[1 -(3,5-Dimethylisoxazole-4—sulfonyl)-3,4~trans-4-(tet_rahydrofuran-3-yl)—
pyrrolidin-3-yl]-[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone
trifluoroacetate

15




150 NOS=0 F)--" OH OF Nrac |1

-(3,5-Di net hyl i soxazol e-4-sul fonyl )-3,4-trans-4-(2,6 d
i met hyl phenyl)pyrrolidin-3-yl]-[4-(2,5-d imethyl
phenyl ) pi perazin-1 20 yl ] nmet hapone trifluoroacetate is
obtained in analogy to exanpﬂ 71 fromthe

comercially avail abl e reagents :

2, 3-di met hyl benzal dehyde;~—rgt hyl

(tri phenyl phosphor anyl e\ acet at e,

N- ( met hoxynet hyl ) - N-
(trinmethylsilylnmethyl)b
phenyl ) pi perazi ne and
3, 5-di nmet hyl i soxazol e- 4- s%iiin | chloride. 25

| am ne, 1-(2,5-di methyl

C30H38N404S. C2HF302 (664. A5) (ESI): 551.3 (M+H+).
Exanpl e 107 154 [1 ¢
-(3,5-Di net hyl i soxaz
hyl - 3, 4- di hydr o- 2H-

benzo[ 1, 4] oxazi n-7- yl)pyr

- sul f nyl)-3, 4-t r ansga- ( 4- met

trifluoroacetate N1 -~ rgl
. \
O==g.. \'ff\l
N3
O
rac

[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-(tetrahydrofuran-3-yi)-

| pyrrolidin-3—y!]-[4-(2,5-dimethyfphenyl)piperazin-']-yl]methanone

- trifluoroacetate is obtained in analogy to exémple 1 from the commercially
available - . reagents furan-2-carbaldehyde, methyi
(triphenylphosphoranylidene)acetate, . N-(methoxymethyl)-N-
(timethylsilylmethyl)benzylamine, 1-(2,5-dimethylphenyl)piperazine = and
3,5-dimethylisoxazole-4-sulfonyl chloride,

C26H36N405S.C2HF302 (630.69), LCMS(ESI): 517.3 (M+H*).

Example 98

sulfony] chloride [1-(3,5- Dlmethyllsoxazoie 4-sulfonyl)-3,4-trans-4-o-tolyl-
- pyrrolidin-3-yiJ-[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone

trifluoroacetate



10

15

INO SSOFOH :~JA40FF Nb5rac

[1-(3,5-Di nethylisoxazol e-4-sul fonyl)-3,4-trans-4- (4 m
et hyl - 3, 4- di hydr o- 2H

benzo[ 1, 4] oxazi n- 7- yI)pyrroI|gén-3-yl]-[4-(2,

5-di net hyl phenyl ) pi per azi n- | 14
trifl uoroaceta
fromthe 10
4- et hyl - 3,

yl ] met hanone
e\ i s obtained in analogy to exanple 1
ént s

(triphenyl phospho
N- ( met hoxynet hyl )
1-(2,5- dinethyl

| ) benzyl am ne,

3, 5-di net hyl i soxazil e- 4-sul fonyl chlori C31
H39N505S. C2HF302_( 707, 76), LCMB( ESI) 594%. 2 (I\/H-H+). 15
Exarrpl e 108 [ 3,41 -4 Benzo[l oxoj}- 4-yl -

pyr_rol i di n-3- 5-di met hyl phenyl )p| pQ azin-1
-yl ] met hanone ftrif uor oacetate 20 1

rac¢

[1-(3,5-Dimethyiisoxazole-4-sulfony!)-3,4-trans-4-o-tolylpyrrolidin-3-y{]-[4-
(2,5-dimethylphenyl)piperazin-1-yljmethanone trifluoroacetate is obtained in
analogy to example 1 from the commercially available reagents 2-methyi-
benzaldehyde, methyi (triphenylphosphoranylidene)acetate, N-
(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine, 1-(2,5-
| dmethylphenyl)plperazme and 3,5-dimethylisoxazole-4-sulfonyl chioride.
C29H36N4045.C2HF302 (650. 72) LCMS(ESI): 537.3 (M+H"),

Example 99 :
[4-(2,5- Dlmethylphenyl)plperazm 1-yl]-{1-(3-methoxybenzenesulfonyl)-3,4-
trans-4-o-tolylpyrralidin-3-ylJmethanone trifluoroacetate

N N
N/
e
F |
VLO

rac
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15

F 0S=0 FOH-N O Frac [3,4-trans-4-Benzo[1,

3] di oxol - 4-yl -1-(3, 5-di met hyl i soxazol e-4-sul fonyl ) -
pyrrolidin-3-yl]-[4-(2,5-di met hyl phenyl) pi perazi n-1-vyl
] met hanone 5 trifluoroacetatg%is obt ai ned i n anal ogy
to exanple 1 fromthe conmer %le avai | abl e reagents

4[4 ByD Frﬁetﬁaykﬂ)ihbmﬂfr);ﬁpéﬂézhﬁm%ﬂi[i ~BlosBmxpBerlzenesulfonyl)-3,4-

ST R
( rselngyyiveexaimplent farn e opiTanéydatt dvalpblenvesgantsie.methy-
%#ﬁ%?ﬁ%ﬁ”ﬂ?ﬁi'o'x%‘?fc‘lﬁ@.y4?_?&iPﬁ%ﬁ%'Fﬂ§%@%b??a>é‘!d9f8)acefate; N-
ciortrposshdMEGometiadslyimgthyorsdsnine, 567. 4-@B-girpethyl-
Em@j #Rare 684 S-RLTBOUPIIRK Kb

e %@i@ﬁé@v‘%ﬁﬁ@wéh WS lES 548 AR n- 7- 41

ypyrrolidin-3-yi]- 15 nethanone trifluoroacetate 156
¥ @nipte o NO S 11 7-0F,J\CH 0 F --~o

[4-(2,5-Dimethylphenyl)piperazin-1-yl]-[ 1-(pyridine-3-sulfony!)-3,4-trans-4-o-
tolylpyrrolidin-3-yljmethanone trifluoroacetate

O
JUNTERS |
Ky .

o
F
E

O

rac

[4-(2,5—Dimefhylphenyl)piperazin—'t -yi]-[1-(pyridine-3-sulfonyl)-3,4-trans-4-o-
tolylpyrrolidin-3-yllmethanone trifluoroacetate is obtained in analogy to

example 1 from the commercially available reagents 2-methyl-

- 20

25

benzaldehyde, methy! (triphenylphosphoranylidene)acetate, N-
(methoxymethyl)-N—(trimethylsi!ylméthyl)benzyiamine, : 1-(2,5-dimethyl-
“ phenyl)piperazine and pyridine-3-sulfonyl chloride. o
- C29H34N403S8.C2HF302 (632.71), LCMS(ES!): 519.3 (M+H™).

Example 101 _ _
[1-(3,5-Dim ethylisoxazole-4-suIfonyl)-3,4-transQ4-m‘t0iy[pyrroIidin-3-y|]-[4-
(2,5-dimethylphenyl)piperazin-1-yllmethanone trifluoroacetate




rac [4-(2,5-D nethyl phenyl)pi perazin-1-yl]-]

- ( 3- net hoxybenzenesul fonyl ) - 3, 4- .
trans-4-(4-nmethyl -3, 4-di hydro- 2H benzo[ 1, 4] oxazi n-7-yl|
)pyrrolidin-3-yl] 5 nmethanone trifluoroacetate is
obtained in anal ogy to exanpl@01 fromthe
commercially avail abl e reagents

4- et hyl - 3, 4-/di hydr o- 2H -

benzo[ 1, 4] oxAzi ne- 7- car bal dehyde, net hyl

[

(tri phengfphosphor anyl i dene) - acet at e, _
N- (et hoxymet iyl ) -dy¢ (tri net hyl si | yl net hy}) benzyl am ne,
[ }/yl pheqyl ) pj zine and

3, 5-di nekhy

trans- 4-t i ophefht 3-vyi pyrrbl i di n-3-yl]net hgnone

trifluor Sposps-cl 01 1. >H
0~ 11 —Cl -0 N N NEt3, DW II;_— ,
HOAC ra%\;\I N \ UGH + <O £

rac

[1 -(3,5—Dimethylisoxazole-4-suIfonyl)-3,4-trans—4-m-tolylpyrrolidin-3-yl]—[4-
(2,5-dimethylphenyf)piperazin-1-yllmethanone trifluoroacetate is obtained in
5 analogy to example 1 from the commercially availabie reagents 3-methyl-
benzaldehyde, methyi (triphenylphosphoranylidene)acetate, -~ N-
(methoxymethy!)-N—(trimethylsilylmethyl)brenzylamine, 1-(2,5-
dimethylphenyl)piperazine and 3,5-dimethyliszazoie-4-sulfonyI chloride.
C29H36N404S.C2HF302 (650.72), LCMS(ESI): 537.3 (M+H™).
10 ‘
- Example 102 _
[4-(2,5-Dimethylphenyl)piperazin-1-y{]{[ 1-(3-methoxybenzenesulfonyl)-3,4-
trans-4-m-tolylpyrrolidin-3-ylmethanone trifluoroacetate

N N
./
O
F
F
O

15 ' . rac
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15

20

25

THF/ water N TOTU, DMF 0-5=0 0=8=0 rac rac S O N
p-S=0Orat Exanple 110 Met hyl

3, 4-trans-4-thi ophen- 3-yl pyrrol i di ne- 3-carboxyl ate
trifluoroacetate S\ oS\ a \ 0 U_01 M ON d
x 0COC -'. O NN rac1®! zn, HOAc rac 5 2.0 g
of et hyl

e el S L RSB oty .0
c otnaes-é radtdlylpguralidial-glmetigenhe tnfluoroacetate is obtained in
PR SR S DM avisippoens oty
A8t hyl ynelths(lt ri r(ﬂ'mhrﬁehgiplhpsmmmyyl)dmez)actaaime) N-
ar ﬁﬁéih@»%ﬁ?hé’tﬁ 1)-N- (‘trﬁ%t@lﬁﬁlmgf@l)gﬁgiﬁghﬁr{é l'e andep 8imethyi-
' o%enyﬁ %?gzlrlljé gnd 3-methoxybenzenesulfonyl chloride.
C31H37N3045.C2HF302 (661.75), LCMS(ESH): 548.3 (M+H").

Example 103 :
[1-(3,5-Dimethylisoxazole-4-suifonyl)-3,4-trans-4-(3,5-dimethylisoxazol-4-
yhpyrrolidin-3-yl]-[4-(2,5-dimethyiphenyi)piperazin-1 -yllmethanone
trifluoroacetate |

rac

[1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-(3,5-dimethylisoxazol-4-
yl)pyrrolidin-3-yi}-[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone
trifluoroacetate is obtained in analogy to example 1 from the commercially
available  reagents  3,5-dimethylisoxazole-4-carbaldehyde,  methyl
(triphenylphosphoranylidene)acetate, N-(methoxymethyl)-N-
(frimethylsilylmethyl)benzylamine, 1-(2,5-dimethylphenyl)piperazine and
3,9-dimethylisoxazole-4-sulfonyl chioride.

C27H35N5058.C2HF302 (655.70), LCMS(ESI): 542.3 (M+H™).

Example 104
[3.4-trans-4~(3,5-Dimethylisoxazol-4-yl)-1-(3-methoxybenzenesulfonyf)- |
pyrrolidin-3-yf}-[4-(2,5-dimethylpheny!)piperazin-1-ylJmethanone
trifluoroacetate | ‘ ‘




trichloroethyl chloroformate is added. After stirring
at roomtenperature for thirty mnutes, the
acetonitrile is renoved in vacuo and the residue is
taken 5 up in 40 nm of gl acii acetic acid. 845 ng of
zinc are added, and the rea¢Pon nixture is stirred

- at roomtenperature. After two hours, the reaction

10

15

m xture is filtered and washed with di chl oronet hane,
and the fil®rate is then concentrated in vacuo. The
residue i g’m vvlbh 100 m of tol uene ,and
concentratgd ig vacu Th idue is pwfified by

RP- HPLC. 1 g of O

3, 4-trans/4-thi pherr—3 yl\ﬁyrro i~ ar boxyl at e
trifluoroacet at obta as a C1OH1L3NO2S.
C2HF302 (325.3 (ESI): 212.2 FH ). Meth

1- (3-net hoxyben Sul fonyl ) - 3, 4-¥rans- 4- thloph n- 3-yl
pyrrolidine- 15 carboxyl ate S0 So \ $C 0
PPo~i ~ - yKSM—oO NEt 3, DVMF 0=s-0 rac T
of nethy F

Ai opI@an- 3-yl pyrrolidine-3-carbofyl ate 20
trifluoroagetate are dissolved in 20 m of

N, N-di met Hyl formari de, and 2.7 ml of triethylam ne and
1.0 g of~3- met hoxybenzenesul fonyl chloride are added.
After stirring at roomtenperature for thirty m nutes,
the reacti onrac '

[3,4-trans-4~(3,5-Dimethylisoxazol-4-y1)-1-(3- 'methoxybenzenésulfony!)-

~ pyrrolidin-3-yl}-[4-(2,5- -dimethyiphenyl)piperazin-1- -ylJmethanone

trifftuoroacetate is obtained in analogy to example 1 from the commercsa!ly
‘available  reagents  3,5-dimethylisoxazole-4- carbaldehyde, methyl
-(triphenylphosphoranylidene)acetate ~ N-(methoxymethyl)}-N-
' (trimethylsilyimethyl)benzylamine, 1- -(2,5- dlmethylphenyl)plperazme and 3-
methoxybenzenesulfonyl chloride. -

C29H36N405S.C2HF302,C2HF302 (666.72), LCMS(ESI): 553.3 (M+H™).

Example 105

[3 ;4-trans—4-(3,5#Dimethylisoxazo!—4-yi)-1 -(pyridine-3-sulfonyl)pyrrolidin-3-
yl]-[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone triflucroacetate

OH

 rac




10

m xture is diluted by adding 100 ml of ethyl acetate
and washed three tines wth 30 mM of saturated sodium
bi car bonat e sol uti on each tinme. The organi ¢ 25 phase
is dried over MgpSO4 and then the solvent is renpoved in
vacuo. 900 ng of nethyl

1- (3- et hoxybenzenesul fonyl ) -3, 4-trans-4-t hi ophen- 3-

LB R S B R R iR a1 (BB BE Sumtite Y ptcin-o-
1-Y BN, Bratipetwipheaspiberadin-1 3yl iadthansnd - t lriflucroacetate s

: " ] St auNe i .
B RS bl RSB PR oo gagoens
r aoovdimeiylisexanpiedrashaldehyge. _ methyl
L- (i inespromdad atutble 3. 4- LT ans- 4 uhipi@iiny)-N-
yl Birrﬁal *Sgl Ine- g-lsar boi%xlp'at e are dissolved i'n a mxtur
of (rfpetyvislyimetdylbanzylaminean o< -gimethyiphaaypipersaine  and
288yriglired-3tsutfbhyirohiritieoxi de are added. The reaction

' " [ e t e
e EERES AR CR (ALRE PESTEEh 52 La Bl Eiai ng o
few drops of concentrated hydrochloric acid. The
I Bedrhple fagt ure Ls extracLed ttrjr%_ee gi mes wth ﬁo
:f{g}féﬁ‘}éﬁ%a gl‘is%i%zoltel-élr[ghtfc;rny?}g,%—tré23%4-(%69anI ¢ pnases _
dimethylphenyl)pyrrolidin-3-yi]-[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone

trifluoroacetate

15

20

25

rac

- [1-(3,5-Dimethylisoxazole-4-sulfonyl)-3,4-trans-4-(2,6-

dimethylphenyl)pyrrolidin-3-yl]-[4~(2,5-dimethyiphenyl)piperazin-1-
yllmethanone trifluoroacetate is obtained in analogy to example 1 from the
commercially =~ available reagents 2,3-dimethylbenzaldehyde, methyl
{triphenylphosphoranylidene)acetate, N-(methoxymethyl)-N-
(trimethylsilylmethyl)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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15

20

MySo4 and then the solvent is renoved in vacuo. 800 ngy

of 1-(3- nethoxybenzen esu Ifonyl)-3,4-tra ns-4-th

i ophen-3-ylpyrro | id i ne-3-carboxylic 15 acid are
obtai ned as an oil. C16H17NC§§% (367.45), LCVS(ESI):
368.3 (MrH+) .

[ 4143, %D[Dnemyhsdmlzemyﬂasplfo&yl?«aImtrénsl-|41(4[rﬂie(r@f BRESBYIRE2H-

tn rans- w 'ﬁ yquf%'W'? S B CdimaibyRhrpHapiperazin-1-

trwimabamtréwermemte LJN~/ S\ O S TOIU, DW
0=S-ON O0S .Orac Exanple 110 rac o 160 800 ng of
1- ( 3- met hoxybenzenesul f onyl ) - 3, 4-t r ans- 4- t hi ophen- 3- yI

- pyrrolld%ne 3-carboxylic acid, 0.4 nml of
“triet ne and 440 ng of 1(2 5-

di methyl phs 2\ pi perazine are dissolved in 15 m of

N, N 5 di ey Qr mami_de, and 750 ng of

O [ cyanote ( |ene-

amno]-1,1 roni umte eafd uor obor at e
are added i M pokt i ons.. | ure is
stirred at " . \ gur, the
reaction mxture/is i NYy160 n1 of et hyl
‘acetate and O

OH

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-
yllmethanone trifluoroacetate is obtained in analogy to example 1 from the
commercially available reagenis - 4-methyl-3,4-dihydro-2H-
benzo[1,4]oxazine-7-carbaldehyde, methyl (triphenylphosphoranylidene)-
acetate, N-(methoxymethyl)}-N-(trimethyisilyimethyl)benzylamine, 1-(2,5-
dimethylphenyl)piperazine and 3,5-dimethylisoxazole-4-sulfonyl chloride.
C31H39NS0S5S.C2HF302 (707.76), LCMS(ESI): 594.2 (M+H™).

Example 108

[3,4-trans-4-Benzo[1,3]dioxol-4-yl-1-(3,5-d imethylisoxazole-4-sulfonyl)-
: pyrrolidin-3-yl]—[4-(2,5-dim'ethyiphenyl)piperazin-'l-yl]methanone
trifluorcacetate
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five times with 30 ml of saturated sodi um bi carbonate
sol ution each tine. 10 The organic phase is dried over
MySO4 and then the solvent is renoved in vacuo. The

‘residue is purified by RP- HP%%S 320 ng of

[4-(2,5-di met hyl -
phenyl ) pi peeaxi n- 1- yI] [1 (3- et hoxybenzenesul fonyl)-3

i soxazot®- 4-
di n- 3-
yl]-[4-(2, 5- di

[1 | -

- (3, 5- Di et Ni_se®a=8! e- 4- sul fonyl ) - 3, 4-tra|E_|_s “t hi ot
en- 3-yl pyrrol i/di ni8-

yl]-14-(2N meti@l phenyl)pl pera2|n 1-yl ] et hEnone

trifluoroacetate is 25 obtained in anal ogy to exanple
110 fromthe commercially avail able reagents

t hi ophene- 2- car bal dehyde, net hyl -
(triphenyl phagaghor anyl i dene) acet ate, -

~ N- (et hoxynet hyl )-N 161

[3,4-trans-4-Benzol1,3]dioxol-4-yl-1~(3,5-d imethylisoxazole-4-sulfonyl)-
pyrrolidin-3-yl]-[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone

trifiuoroacetate is obtained in analogy to example-1 from the commercially
available reagents 4-methyl-3,4-dihydro-2H-benzo[1 ,4]dxazine-7-
carbaldehyde, methy! {triphenylphosphoranylidene)acetate,
(methoxymethyl)—N-(trimethylsily]methyl)benzylamine, 1-(2,5-dimethyl-
phenyl)piperazine and 3,5-d imethy!isoxézofe-4-suffonyl chloride.
C29H34N406S.C2HF302 (680.71), LCMS(ESI): 567.2 (M+H™).

Example 109

- [4-(2,5-Dimethylphenyl)piperazin-1-yl]-[1-(3- methoxybenzenesulfonyl)-3,4-
trans-4-(4-methyl-3,4- dahydro-ZH benzo[1 4loxazin-7-yl)pyrrolidin- 3—yi]
methanone tnfluoroacetate
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15

(trimethylsilylnmethyl)benzyl am ne,

1- (2, 5-di net hyl phenyl ) pi perazi ne and

3, 5-di met hyl i soxazol e- 4-sul fonyl chl ori de.
C26H32N404S2. C2HF302 (642.72), LCMS(ESI): 529.3
(MtH+) . 5 Exanple 112 156
[1-(3,5-Di thyIisoxazole;4-sulfonyl)-3,4-trans-4-pyri
di n- 3- yIpy olidin-3-yl]-

[ 4- (2, 5drNet hyl phenyi ) pi perazin-1-yl]meth anone
trifluproacefate 0~1 -NNO No =0F ONrac 10
[1-(3,
5- Di et [ r e4O fao -3, 4-trang- 4-pyri di n- 3-
yl pyrrolldln \i '
[ 4- (2, 5-di net hyI o] enyL)pl p ra2| hanone
trifluoroacetate | bt ali n ang ¢/ to exanpl e
110 fromthe co al |y avail abl e/ Teagents
pyri di ne-3- car bai dglpyde, methyl 15

~ (triphenyl pho hor apyl i dene) acet at e, F o
N- ( met hoxyng - Ng—=0 OH
(trimethyl g et htl ) benzyl am ne, - F
1- (2, 5-di pheny ) pi per azi ne and F |
3, 5-di net hyl ['soxazol e- 4-sul fonyl chlori de.
C27H33N504S4C2HF302 (637.68), LCVS(ESI): 524.3 (M-Ht).

20 Exanpl&€ T13

[ 4- (2, 5- D et hyl phenyl ) pi perazin-1-yl]-[1-(pyridi ne-3-
sul fonyl) -igé4-trans-4-

pyridin-3-yl pyrrolidin-3-yl]nmethanone trifl uoroacetate

[4-(2,5-Dimethylphenyl)piperazin-1-yl]{1-(3-methoxybenzenesulfonyl)-3,4-
trans-4-(4-methyi-3,4-dihydro-2H-benzo[1 4Joxazin-7-yl)pyrrolidin-3-yi]-
methanone 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-(trimethylsilyimethyhbenzylamine, 1-(2,5-
dimethylphenyl)piperazine and 3,5?dimethylisoxazole-4-su!fony[ 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-ylj-[ 1-(3-methoxybenzenesulfonyl)-3,4-
trans-4-thiophen-3-yipyrrolidin-3-y[Jmethanone trifluoroacetate




162 NO S, OF FT" rae

[4-(2,5-D et hyl phenyl ) pi perazin-1-yl]-[21-(pyridine-3-
sul fonyl)-3, 4-trans- 4-

pyri di n-3-yl pyrrolidin-3-yl]neth anone
trifluoroacetate is obtainedPA analogy 5 to exanple

the comercially avail abl €
L 5ol
S0 O

3%car bal dehyde, net hysd
\benzyisam ne,

(triphekyl p hor & E"?dé’ma/)\azdégate,
(et hoxymet hyl ) -N- (t ri mefhyl si |yl met
1- (2, 5-iym et hyl - phenyl ) pi perazine a
pyridi ne{3-sygéfonyl chloride. C27H31N503S. C2 HPSt2PMF

(619.67) (ESI <*506. 3 (MrH+). 10 rxanple 114
[4-(2, 5- ethyl ph e nyl)p i perazin- |
-yl]-13, 4- ns-4-fura n-3-yl- 1 -(3-

net hoxybenzenesu | fonyl)pyrrol id in-3-yl] meth a

none trifluoroacetate Oo/ NNO N1 OGS OF FPE=
57N AN N N

_ Q N
LiOH ,\}\-‘o .

— -
e

THFwater r'\l ' TOTU, DMF
O=85=0

0,
_..%-N@N{}

's) rac
Exampie 110
o |

| Methyl 3,4-trans-4-thiophen-3-ylpyrrolidine-3-carboxylate trifluoroacetate

rac

rac

—0
—Q

S N - Ty

— 0 —
LO/ 1. MeCN, CGI‘%/\QJLG }“\\Q""
Cl '

rac ‘ '
' 2. Zn. HOAc rac

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
_thiophe'ne—2-carbaIdehyde, methy| (triph_enylphosphoranylidene)acetate
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F O 15 rac 163 [4-(2,5-D nethyl

phenyl ) pi perazin-1-yl]-[3,4-trans-4-furan-3-yl-1-(3-

nmet hoxybenzenesul f onyl ) pyrrol i di n-3-yl ] met hanone
trifluoroacetate is obtai negl én anal ogy to exanpl e

110 fromthe comercially avar abl e 5 reagents :
fLElra:m\lszethbayrdethW@e\t (mmdstmls|Iylmethyl)benzy{amme) are dissolved

“'“'3"?%%‘" 05 BPStCRI, BT R r&0, Blftaroi pen o Biate2 2.2
1- t(lQh@fOEdl Hélhliqrp M)qude:dzzmw stiming at room temperature for
'tm?i ﬁ%@@é‘%ﬁé‘%éiofn A is Y and jhe gesidye is taken
STty Lhar ol hleresys e i o
[ Yebticn mumbyisl saad obe rdomuhdApY¥iaturd. JatérBRo 4h&wsa the

[ g@%b?ﬁ&%ﬁ%’)%ﬂ%é@@m it picbioramstaane, and the

~ tifiltratads ¢laeret:aneer@raied -in vachb OTh&r&sifL® is miXed i@ N0 ml of

s 3;%"? 3gd, goncsntrated in vacyo. The sasiie s purifisflby, RPGHELC.

yl Byr @bl i mq{hg y|3,4-trans-4-thiophen-3-ylpyrrolidine-3-carboxylate
[ﬁﬂ%r@aéﬁtﬁ@é\%'dﬁi&i‘ﬂ&é@é&' #eb@zi n- 1-yl ] met hanone
i fd NGBSt Loz (325.30), LOMS(ES): 212.2 (M+H"),

Methy! 1-(S-methoxybenzenesuIfonyl)-3,4—trans-4-thiophen—3—ylpyrro[idine-
3-carboxylate

rac

1.1 g of methyl 3,4-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 mi of ethyl acetate and washed three times
with 30 ml of saturated sodium bicarbonate solution each time. The organic
. phase is dried over MgSO4 and then the solvent is removed in vacuo. 900
mg of methyl 1-(3-methoxybenzenesulfonyl)-3,4-trans-4-thiophen-3-
ylpyrrolidine-3-carboxylate are obtained as an oil.
C17HT19NOSS2 (381.47), LCMS(ESI): 382.3 (M+H™).
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15

20

- sul fonyl)

obtained in analogy to exanple 110 fromthe
commercially available reagents furan-2-carbal dehyde,
met hyl 20 (tri phenyl phosphoranyl i dene)acet at e,

N- ( met hoxynet hyl ) - N-

(trimethyisilyl methyl)benzyl aRPne,

1- 1-23-BAathortlierizehesyiforml )4 4znses-aiidphen-3- -ylpyrrolidine-3-

CHEIIERE SN 302 (626, 66) . LOVE(ESI): 5133 (k).

25 Exanple 116 164 _
[4- (2, 5D net hyl phenyl ) pi perazin-1-yl]-[3,4-trans-4-fu

ran-3syl ~%; (pyri di ne-3- - ? AN

- sul fonyl)pyrro d|n3yl]mathanonetr| I_g_groaceﬂﬁt;zo
OF FF C rac

[4-(2,5-Di thy‘l phggyl)pl peralz’Phil yl]-[3,4&tra Cru
ran- 3-yl - 14 (pwri di ne- 3-

rroyidin-3-yl]mettrarmone—trifl uokoacetate is
obt ai ned inNdnal ogy to ex@aRlagerl10 from they
conner0|ally avai | abl e reagents furan-2- carbaldehyde
net hyl (@FFpFe@yl phosphor anyl i dene) acet at@=$=10

(met hoxynetjhyl ) - I\l:éé ri met hyl si |yl met hyl ) benzlyl ami ne,

1-(2,5- gisethyl phenyl) pi per azi ne and
pyri di -@ fonyl chloride. _ rac

7 7

900 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 is stirred at room temperature. After one hour,
the reaction mixture is acidified by adding a few drops of concentrated
hydrochloric acid. The reaction mixiure is exiracted 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-

methoxybenzenesuifonyl)-3,4-trans-4- thlophen 3-ylpyrrolld|ne -3-carboxylic
acid are obtained as an oil.

C16H17NO5S2 (367.45), LCMS(ESI): 368.3 (M+H+).

[4-(2,5-Dimethylphenyl)piperazin-1-ylj-[1 -(3-methoxybenzenesulfonyl)-3,4-
trans-4-thiophen-3-ylpyrrolidin-3-y[fmethanone trifluoroacetate

N - TOTY, DMF

o=5=0 rac
. - Example 110
rac - If j .




C26H30N404S. C2HF302 (608.64), LCVS(ESI): 495.2 (M+H).
Exanpl es of syntheses by method D 15 Exaan e 117
[4-(2,5-D et hyI phenyl ) pi perazin-1

-yl]1-[3,4-cis-4-phenyl -1 -(thiophene-2-
sul fonyl ) pyrrolidin-3 yl]rretﬂﬁﬂone 165 OFR/F DO
18-crown-s, KHVDS, :::ater + F 0O ~1"NQ O-~1. \ - N

0 @q o f 50{ -@%%eqtt%%(y%%hg’grp%ﬁxfghygg%irggy@h%h%%&yl-
pyrrohdme 3- carboxyiic acid, 0.4 ml of triethylamine and 440 mg of 1-(2,5-
dimethylphenyl)piperazine are dissolved in 15 mi 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 MgSO4 and then the solvent is removed in
vacuo. The residue is purified by RP-HPLC. 320 mg of [4-(2,5-dimethyl-
phenylpiperazin-1-yi}-[1-(3- methoxybenzenesulfonyl)-3,4-trans-4-thiophen-
3-yipyrrolidin- 3—yl]methanone trifluoroacetate are obtained as Iyophtllzate
C28H33N304S2 . C2HF302 (653.74); LCMS(ESI): 540.6 (M+H™).

Example 111 | :
1 -(3,5—Dimethylisoxazole-4-sulfonyl)-3,4-_trans-‘4-thiophen-S-yIpyrroiidin—3-
yl-{4-(2,5-dimethylphenyl)piperazin-1-yljmethanone triﬂuoroacetate

rat

[1-(3,5-Dimethylisoxazole-4-sulfo nyl)-3,4-trahs—4-thiop hen-3-ylpyrrolidin-3-
' yl]—[4—(2,5-dimethylphenyl)piperazin-'1-yl]methanone trifiuoroacetate ~ is .
obtained in analogy to example 110 from the commercially available
reagents thiophene-2-carbaldehyde, _ methyl
(triphenylphosphoranylidene)acetate, | N-('methoxymethyl)—N-



- mi&

1.1 g of

10

15

20

NEt3, DMF O Orac Exanple 117 S = 166 Methyl
(2) - 3-phenylacrylate o FF O O 18-crown-s, KHWDS, O H
+ FTHE Il el; O FO F 5 9.4 g of 18-crown-6 and. 1.7
m of methyl [bis(2,2,2-tri flggroet hoxy) -
phosphoryl Jacetate are di ssoll9&d under argon in 120 m
o;(tmirngt[‘lyhmlylah’gtﬁylober{zyrmﬁnfand1tC(Q§I$-_Gﬁnétﬁyrpﬁ§ﬁ?yl)ﬂiﬂel%ziHe and
0 0 ot assi um
b.%ft“??%é@%%?ﬁ% égr%?@gyli ?rbchjene are added to this

O 32N B BVRRHBFO2 645,78, LEMBEESE] SRNg i+ -t or
stirring at -78C for thirty mnutes, the 10 reaction

m xt ure i? guenched by addi ng saturated anmoni um
cHPAMBE 188 ution and extracted with five portions

e6[¢f(3,@‘-Dﬁﬁeﬂhi&[isﬁfxa@bféy‘l-saﬁ%ﬁeﬁ}-@,4-ﬁﬁgsﬁ4—t¢pﬁﬁgglsrgﬁ-3(lec§{r@2|rF-3-yI]-

P AR3E AT OUb G Re ey tuMetiananeruprgRCsiets ca

gel with n-heptane:ethyl acetate = 20:1 as el uent.
| (2)-3-phenylacrylate are obtained 15
as an oilf"d 002 &162. 19), LCMS(ESI): 1632 (MrH+).

Rf (n-hq»gt ane: ¢f hyl \?cet tg—=-2:1) =
| N f R N N

i-wo I ¢
/ O
/ B F
O—N
rac

[1~(3,5-Dimethylisoxazole-4-su!fonyl)-3,4-trans-4-pyridin-3—y1pyrro|idin-3-yl]—
[4-(2,5-dimethylphenyl)piperazin-1-yl[Jmethanone triflucroacetate is
obtained in analogy 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
3,9-dimethylisoxazole-4-sulfonyl chloride.

C27H33N5048.C2HF302 (637.68), LCMS(ES!): 524.3 (M+H").

Example 113
[4-(2,5-Dimethylphenylpiperazin-1-yl]-[1-(pyridine-3-sulfonyl)-3,4-trans-4-
pyridin-3-ylpyrrolidin-3-y{jmethanone trifluoroacetate




10

15

“(MtH+) , coupling c.

CH2Cl 2 /| N

The coupling constant of the olefinic protons in the 1
HNWIis 12 Hz. 20 (2)-3-Phenylacrylic acid LiOHO O
THE/water 00 O 1.1 g of nethyl (Z)-3-phenylacrylate
are dissolved in a mxture of 30 m of 25
tetrahydrofuran and 10 m of 1 ter, and 340 ng of
['ithium hydroxide are added. The m xture is stirred-at
ours, the reaction mxture i

aci di fiedyjy addighg o nol ar/-h-yd.%)chl oric a¢gid
sol ution ¢ ext//act ed ivestines\with ™ of ethyl

acetate each The gombiNed or $@rig Rhases
are dried over My fd then t he /sol ve enoved
in vacuo. 900 ny, ) - 3- phénytacryl i cacild are

i i _GMS(ESI): 149.2
nt of the oleffnic protons in

the 1. HNWR is 12 Hzra 5
1- Benzyl - 3, 4-ci s- 4- piw_e_n, pyrrolidine-3-c Qboxyl ic acid
trifluoroacetat eOIFS 0" fac Ei fluonoacetic acid

/.

g

rac

[4-(2,5-Dimethylphenyl)piperazin-1 ~yl[-[1-(pyridine-3-sulfonyl)-3,4-trans-4-
pyridin-3-ylpyrrolidin-3-yllmethanone trifluoroacetate is obtained in analogy
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-suifonyl chloride.
C27H31N5038.C2HF302 (619.67), LCMS(ESI): 506.3 (M+H*).

Example 114 :
[4-(2,5—Dimethylp_henyl)piperazinJ1 ~yi]-{3,4-trans-4-furan-3-yl-1-(3-
methoxybenzenesulfonyl)pyrrolidin-3-yllmethanone frifluoroacetate

- rac



10

10 2 M of a one nolar solution of trifluoroacetic
acid in dichloronethane is added dropwise at 0OCto a
solution of 5.0 g of N (methoxymnethyl)-N
(trinmethylsilylnmethyl)benzyl g%ne and 3 g of
(2)-3-phenylacrylic acid in m of di chl or onet hane.
After stirring at roomtenperature for one hour, the

3'&"(?@ 9’@9{@%%§Qb'g?gﬁ#? jﬂ;& 4-?r%nrs-eﬁs hss. 3—)?1 1-(3-

1 pe ybgnzar@sglfqnsﬁ)wngalllgw}@l]mmmmec ar biskptoacetated s

t

ci%gﬁ%’égﬂwp%‘f@“"‘?a“‘gs%?@%’@eq BN EPRET " SEBs gy ayaiavle

( TERERWI éuraﬂ@ <y Heéﬁ9$,pymeihv!d| firigbgmyiphas ranyhdene )

5 aheﬁabh}/'mhﬁéﬂ‘io)(?m@ﬁ’fy@)zﬂd rirdethi ity ek lamine, 1-(2,5-
ggrlp acejl)p e&gaﬁe and’\fggNeN'noxybentzenei fony chTond%NF

%33[33@581@2[4%@24@31’)%89 leMS(ESB 524, BC(K/MJH 97 aci d

trifluoroacetate, 980-ng of 1-(2,5

et hyI pheni//1g3p| perazine, 3.0 nl of N N-

d| Examplepl1%t hyl ani ne, 840 ng of
grsomnéth?ﬁfé&@%@u saﬁ-&%@ @thr%?ﬂgura?] 3-ylpyrrolidin-3-yi]-

'N[‘i?(%?)z SRR b D RsF Iy methansrdsiuapaceints

di ssolved in 20 m of N, N-di net hyl f or ram de and
stirred at roomtenperature for one hour. The reaction
m xture is the di luted by adding 100 m of , ethyl

acetate and ywgsh V\/ltszatu sodi um bj/car bonat e
'solution. The\orgéanic p sse arat f and dried

. .’T‘—;O : o
O=8= | F%

, ,/‘ : O
O—N

rac

20

25

[1-(3,5-Dimethylisoxazole~4-sulfonyI)—3,4-trahs-4-furan-3-ylpyrrolidin-S-yI]—

[4-(2,5-dimethylphenyl)piperazin-1-yljmethanone = trifluoroacetate = is
obtained in analogy to example 110 from the commermally available
reagents furan-2-carbaldehyde, methyl
(triphenylphosphoranylidene)acetate, N-(methoxymethyl)-N-

(trimethylsilylmethyl)benzylamine, 1-(2,5-dimethylphenyl)piperazine and
3,5-dimethylisoxazole-4-suifonyl chloride.
C26H32N4058.C2HF302 (626.66), LCMS(ESI): 513.3 (M+H").

Example 116



10

15

over MgSO4, and the solvent is renoved in vacuo. The
residue is purified 10 by RP-HPLC. 940 ng of
(1-benzy|-3,4-cis-4-phenylpyrrolidin 3-yl)-[4-(2, 5-
di met hyl phenyl ) pi per azi n- 1-yl thanone
trlfluoroacetate are obtalnea col orl ess ,
| y[ﬁ‘pfﬁn(w igethy MMQQWZIEQI-FB@M@@E -B8)ran{3SNE(-ESirdine-3-
45§ﬂ%

S Peimeihanone VILoroaesiale. 3 4 ci 5 4- phen
ylpyrrolldln 3-yi)- methanone trifluoroacetate o _
WOW, H2, NaOH o N/--\ NO \-j - g\-] Nrac 2C

(1- beRzy 18, 4- c%-4-p pyrrolieiQ-3-yl)-[4-(2,5- 20
di rreth@Iph nyl)pm in-1
tatesare’di ssof ]
50 ng of pal Kum hy ¥de on‘ycarbon, 20% -
are added. The xture is stirrA d under an 5
of 5 bar of dreggen for twentyfour hours.

catalyst is thiih filtered through Celite anﬁ

with eth acetia_oﬁ and the filtrate is concerfirat ed

in vac
[4-(2, thy henyl)plpera2|n 1-yl]-(3, 4-cis-4-phen
yl pyrr )- nmethanone trifluoroacetate are

as a coI orless oil. C23H29N30. C2HF302
(477.53), LCMS(ESI): 364.5 (MrH+).
[4-(2,5-D net n'él phenyl ) pi perazin- 1-yl

-1- (thi ophe - sul fonyl)pyrrolidi
30 169 N-O S111 cl

]1-13, 4-ci s-4-phen
n- 3-yl ] met hanone

[4-(2,5-Dimethylphenyl)piperazin-1-y[}-[3,4-trans-4-furan- -3-yl-1-(pyridine-3-
sulfonyl)pyrrolidin-3-yllmethanone triflucroacetate is obtained in analogy to
example 110 from the commercially available reagents furan-2-
carbaldehyde, methyl (trrphenylphosphoranylidene)acetate N-
(methoxymethyl)-N-~(trimethylsilylmethyl)benzylamine, - 1-(2,5-
dimethyiphenyl)piperazine and pyridine-3-sulfonyl chloride.
C26H30N4048.C2HF302 (608.64), LCMS(ESI): 495.2 (M+H™),

Examples of syntheses by method D:
Example 117

[4—(2,5-Dimethyiphenyl)_piperazin-1 -yl}-[3,4-cis-4-phenyl-1-(thiophene-2-
sulfonyi)pyrrolidin-3-yijmethanone




0 0-1- -0 N NEt3, DWF os=0 Exc Exanple 777 M S 200
ng of

[ 4- (2, 5-di met hyl phenyl ) pi perazin-1-yl]-(3, 4-cis-4-phen
yl pyrrolidin- 3- yl)nethanone ri fluoroacetate, 200 pl
of N, N—dllsopropylethylan1ne fd 5 100 ng of

2-thi ophenesul fonyl chloride are dissolved in 10 nl of

N, N dlnethylfo de and stirred oom t enper at ur e.
After one hour!% rsagg&ppmﬂ&xt LS dil uted by
addinESEﬂ%‘ of “etrhyl{ ad&t ate and washed with-50 n
of sa at ed s ud1b|dhrbonate sol utT orf” and™f"tieee
times 50 mﬁter each time. The organic phase is

separ at ed off and dri ed ove 0 MgSH, and the sol vent
Is remoyed in vacuo. The rué’is purified gn
silica W th ns[hve,pL e: et hyl actetate =/ 20=1 -. 10:1
-+ 5:1 0l as ‘el uenf. 120 - W

[ 4- (2, 5-di et hyl phen pi perazfn-1-yl]-13.4-¢cis-4-phen
yl- 1- (thloﬁﬁenemamﬁﬂﬁ£@nyl)py ral 1 di n-@sydolmmet hanone

are obtained as d*®hite anorp
N303S2 (509.69), LCVS(ESI): 510

(NMFH). The racenmate

- di net hyl phenyl ) pi per azi n- 1-yl 3, 4-ci s-4-phen
ul f oY "B el i di
was fr j the —enantiopers
chr omat{ogy aphy~ [ 2, 5- D net hyl phenyl ) -/ }
pi perazith-1-ykd - [ (3R, 4R)/(38 4S) - 4- phenyIs"1- (t hi ophene
-2-sul f ) 20 pyrrolidin-3-yljnethanone Exdifpl e 117A
(Chiracel /37 250x4.6 mm eluent nethanol, R = 9.4
m n) and -(2,5-dinethylphenyl)piperazin-l-yl]-
[(3S,49) /(3R 4R) - A=phenyl - 1- (t hi ophene- 2-sul fonyl ) pyrr
olidin-3 0
5 VAR
'Y gfcy ./

N
. |
O==5=0 rac
NEt3, DMF Example 117
N \

=0
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yl ] met hanone Exanple 117B (Chiracel QJ/ 37 250x4.6 mm
el uent nethanol, Rt = 14.9 mn) are obtained. 25
Exanpl e 118 [1-(3,5-D m et hylisoxazol e-4-su

| fonyl ) -3, 4-ci s-4-phenyl pyrr ?I i din-3-yl]-[4-

(2, 5-di net hyl phenyl) pi perazi o 1-yl ] met hanone

t riethyb(Ded-phahgadrifateN s~o IF \\ F 0 OF N

[ 1- (3, 5-Di et hyl i soxazol e- 4-sul fonyl ) -3, 4-ci s- 4- phenyl
pyrrolidin-3-yl]-[4-

(2, 5-di net hyl phenyl) pi per azi n-1-yl ] met hanone
trifluoroacetategi 3 pbtained in 5 anal ogy @ anpl e
117 from tlhe commexci ably amai l %QJOW%_S'rK%ﬂggnt o

atdehyde, et hy| ”m[{j THF
,2-trif|u0fro@t’o Bosphewl-]acetate, o
Fymet hyl ) - A Qt riAset hyl §ilyl net hyl ) benzyl am ne; -

1-(2,5-di met hyl - ey ) pi per azi ne and
. 3, 5-di net hyli soxazol e- 4-sul fonyl chloride.

C28H34N404S. C2HF302 (636.70), LCMS(ESI): 523.3 ( MrH+).
10 Exanple 119
[ £:-4 29 SoDi 1eetiowirrbeand) pi7penask "mbtiw | fdisk2 (B2 MiRRsyPexy)-
CPROSBHNAYbIc B1Y disnoed: et masiomdn 1201l ef dacleirahucro-
1Tdran and cooled to -78°C. 14.3 mi of a 0.5 molar solution of potassium
bis(trimethylsilyl)amide in toluene are added to this mixture, foliowed by
0.85 ml of benzaldehyde. After stirring at -78°C for thirty minutes, the
reaction mixture is quenched by adding saturated ammonium chloride
- solution and extracted with five portions each of 50 m! of ethyl acetate. The
combined organic phases are dried over MgS0O4 and then the solvent is
removed in vacuo. The residue is purified on silica gel with n-heptane:ethyl
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.

(Z)-3-Phenylacrylic acid

LiOH

THF/ water
O

1.1 g of methyl (Z)-3-phenylacrylate are dissolved in a mixture of 30 ml of
tetrahydrofuran and 10 ml of water, and 340 mg of lithium hydroxide are
added. The mixture is stirred at 80°C. After four hours, the reaction mixture
is acidified by adding one molar hydrochloric acid solution and extracted
“five times with 50 ml of ethyl acetate each time. The combined organic -
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1N \NNO OR% F OA FO [4-(2,5-D nethyl

phenyl ) pi perazin-1-yl]-[1-(3-methoxybenzenesul fonyl)-3

, 4- ci s-4-phenyl pyrrolidin-3-yl]nmethanone

trifluoroacetate is obtained i? 5 anal ogy to exanpl e

117 fromthe commercially avabrabl e reagents

Femfm_ egedrgddrjedrevby MgS04 and then the solventtis tremO\’/\Ed in vacuo.
[ 0 osphor ace e,

(s .Ié@ﬁa%@fi%&jg%ﬁ'&ﬁé%% DDA 5 FE iy am ne

1-¢9H80 dﬂﬂg ) S EBI)peid®z2 r(dl+id, coupling constant of the

3-d1Et [ ichlsorni, de. C30H35N304S. C2HF302

(647@%@%@%{1%%%5]%“%@) 10 The racenate of

[[4-(2,5-di net hyl phenyl ) pi perazin-1-yl]-[1-(3- m

ethmyzbﬁxﬁzﬂewm-drfe@ﬂﬁy}mﬁdiné=$b§rb43x9]ficf acid trifluoroacetate

henyl pyrrolidin-3-yl]nretha none trifluoroacetate was
fractionated into the enantioners by chiral phase

chr omat ogr aphy. _ :
[4- (2, 5-D net hyl phenyl ) pi perazin-I-y
benzepesu | fonyl)-(3 R 4 R)/(3S, 4S

(S-Het hoxy-

" )-ci phenyl pyrrolidin-3-yl] netha nong aipl e
1194 (Chiracel QJE%‘%&.N’Z‘?@’IW el uent netha Rt =
9.8 ™mFr) and ,

[.4-(2,5-di thyl phenyl)piazin-l-yi]-[l-[\, - m

et hoxyBan erﬂs/u [ fo =[(33,.45)/ (3 R 4 rac

R) - ci s- 4- phenyl irrol id j n-3- yl]nmethanane Exanpl e
&%@gﬁ%@ﬁf}G mm el uent

119B (Chiracel

2 mi of a one molar solution of trifluoroacetic acid in dichloromethane is
added dropwise at 0°C to a solution of 5.0 g of N-{methoxymethy!)-N-
(trimethyisilylmethyl)benzyiamine and 3 g of (Z)-3-phenylacrylic acid in
50 m! of dichloromethane. After stirring at room temperature for one hour,
the solvent is removed in vacuo and the residue is purified by RP-HPLC. |
1.14 g of 1-benzyl-3,4-cis-4—phehylpyrro]idine-3-carboxylic acid
trifluoroacetate are obtained as a colorless oil. .

C18H19NO2 . C2HF302 (395.38), LCMS(ESI): 282.2 (M+H").

(‘I-Benzyl-3,4—cis—4-phenylpyrrolidin-3-yl)—[4-(2,5-dimethylphenyl)piperazin-
1-yllmethanone trifluoroacetate

o 1

N/—\
/

o} ~\ ' N
N N
NS ‘
N
I ——

ra :
HATU, HOAT, DMF rac
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methanol, Rt = 17.3+ min) are obtained. 20 Exanple 120
[4(25D|methyl o
phenyl ) pi perazi n-1-yl ] -[ 3, 4- ci s- 4- phenyl - 1- (pyri di ne- 3
sul fonyl ) pyrrolidin-3- yI]math one trifluoroacetate

172 NO SIOF\ OF O F 4- (2,

5-Diléet hy| ploényif-pems-8374-cisl4-phin}Byroidise-4-cirboxlicl- (acid

I I t hanone
DR oY A Rl TbeBE g mh o NN
1ﬂ7=spp@wtaﬁ@l@mmﬁer8ﬁ0amg/oﬁaamychzox;enazagenzsmazole and 2.4 ¢
besfzal dehyde, ”‘@Jgﬂazaﬁenz tnﬁz “fetramethyluronium
roet (3 a ét

Nqiqiéﬁqﬁ%@p Lipia ;‘:J_qu dlssofve in 2 ml o N -dimethylformamide and
( tstirreslt &ty f@om}/ﬂeﬁ’ﬁidwiwr@qﬁl)dmaﬁr 'iihé Zeactiim@kiyd is then

Cg@ﬂw %fg bdl Are SU| W@@ggzwtm.wtyrated
13®dlunn @nmboriate/%odlﬂmnoﬂ' he @‘Qahl@@ﬁmﬂuls@pbrd’ﬂéd dfRamd dried
over Mg@odf Rahd the solvent is removed in vacuo. The residue is purified
by RP-HPLC. 940 mg of (1 -benzyl-3,4-cis-4- phenyipyrrolldln -3-yl)-[4-(2,5-
dimethylphenyl)piperazin-1-ylimethanone triflucroacetate are obtained as a
colorless 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 trifluoroacetate

o _ | Pd(oﬁ)zic.szeon a _
VAR Q R I\
\_/ A

N rac | | N rac

940 mg of  (1-benzyl-3,4-cis-4-phenylpyrrolidin-3-yl)-[4-(2,5-
dimethylphenyl)piperazin-1-yljmethanone trifluoroacetate are dissolved in
10 ml of methanol, 50 mg of paliadium 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 triflucroacetate 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- pheny! -1-(thiophene-2-
suifonyl)pyrrolidin-3-yllmethanone.




O=S=O0Il R1L 2z 5 in which the neanings are R

(G -C6)-alkyl, where one or nore hydrogens in the
al kyl 10 radi cal nay be replaced by fluorine, or
phenyl, (G -C8)- alkyl ene- ph?gg het er ocycl e,

(G - Ce) al kyl ene- het erocycl e, mhere t he phenyl or
heterocycle radi cal may be substitute one or nore
, Br, hKE COO-(O C6)

ylne O(Cl- sky ¥ Gy C6))=-g) kyl,
: . CSCFS SF5
@ ky\l, /ph ) - al kyl enesp

het erocygle, (d C8) al k;LLe.n.e_h.e_t_erocycNe where the

phenyl %r heterocycle ragkgal-nay be su |tutr=gdlone
or more tiges by F, d, Br, 20 N2, COOAG - Coy=a Kyl ,

(G -C6)-al kyl ene-O(Cl-CG)-aI kyl, OCF3,
(Cl-C6)-al kyl, CO(Cl-C6)-al kyl, phenyl ==/SCF3, SF5;
R3, R4, R5 independently of one anot her H F, d, Br,
NO2,- COO(CI C6) - al kyl,

( @00GH ﬁl&zg%”@”‘@h&@) ﬂllél"é(im1 4 -4?]%@[5%}0!@%
%nﬁgﬂg @”BP ttHbU%{f&aPE% ?%LH?F 9 oo%w%@vgpey@ml%w and

1780 mgoof 2-thiophenesulfonyl chlonde 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 ethy! acetate and washed
with 50 ml of saturated sodium bicarbonate solution and three times 50 m!
of water each time. The organic phase is separated off and dried over
MgSO4, and the solvent is removed in vacuo. The residue is purified on

 silica gel with n-heptane:ethyl acetate = 201 — 1011 —» 51 — 21 as
eluent. 120 mg of [4-(2,5- dimethylphenyl)piperazin -1-yl]-[3,4-cis-4-phenyi-

- 1-(thiophene- 2-su|fonyl)pyrrolld|n 3-ylmethanone are obtamed as a white
amorphous solid. _

‘C27H31N30382 (509._69), LCMS(ESI): 510.1 (M+H™). |
The racemate of [4-(2,5-dimethyiphenyl)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-Dimethyiphenyi)-

' p'i'perazin-1 YI-[(3R,4R)/(38,48)-4-phenyl-1-(thiophene-2-sulfonyl)-
pyrrolidin-3-yljmethanone Exampie 117A (Chiracel OJ/37 250x4.6 mm,
eluent methanol, Rt = 9.4 min) and [4-(2,5-dimethyiphenyl)piperazin-1-yi]-

[(35,48)/(3R,4R)-4-phenyl-1-(thiophene-2-sulfonyl)pyrrolidin-3-
yllmethanone Example 117B (Chiracel OJ/37 250x4.6 mm, eluent
methanol, Rt = 14.9 min) are obtained.

Example 118 . _
[1-(3,5-Dimethylisoxazole-4-sulfonyl )-3,4-cis-4-phenylpyrrolidin-3-y{]-[4-
. {2,5-dimethylphenyl)piperazin-1-yljmethanone trifluoroacetate
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R2 \M~N ~ R2 N3 H3C CH3 N H3C CH3 N 0=5=0 01=0 R1 R1
F/-~-0. 1R OMN /2R OPN_2-P N H3C N H3C
0=S=0 O=z 3=0 R1 Rl and the physiologically tol erated
salts thereof. 5 2. A conpoun% of the formula | as
claimed in claim1, wherein {h@  meani ngs are R

(G -C6)-al kyl, where one or nore hydrogens in the
al kyl radi cal
(G -C8)- 10_z
(G -Ca)-al

C6) - al kyl ene-
CO ( C1- C6) -
heterocycle

NC2, COO(O-

[1 -(3,5~Dimethy!isoxazole-4-sulfony!)-3,4-cis-4—phenylpyrrolidin-3—yl]-[4-

(2,5-dim_ethylpheny!)piperazin-1-yl]methanone trifluoroacetate is obtained in
analogy to example 117 from the commercially available reagents

benzaldehyde, methyl [bis(2,2,2-trifluoroethoxy)phosphoryl]acetate,

(methoxymethyl)-N-~(trimethylsilylmethyl)benzylamine, 1-(2,5-dimethyl-

phenyl)piperazine and 3,5-dimethylisoxazole-4-sutfonyl chloride.
C28H34N4048.C2HF302 (636.70), LCMS(ESI): 523.3 (M+H™).

Example 119

- [4~(2,5-Dimethyiphenyl)piperazin- 1-yl] [1 -(3- methoxybenzenesulfonyl) 3,4-

cis-4- -phenyipyrrolidin- -3-ylJmethanone trifluoroacetate



(G -C6)-al kyl, CO(Cl1l-C6)-alkyl, phenyl, SCF3, SF5; 20
R3, R4, R5 independently of one another H F, d, Br,
NO2, COO- (Cl-C6)- al kyl,

(G -Ce)-al kyl ene- O (C1- C6) - al ?Y' , OCF3, (Cl-0C6)-alkyl,
CO (Gi-8)-al kyl, phenyl, SCE8! SF5: 25 where the
conpounds of the follow ng four fornuld

175 FR N _/N7 R NVN H3C CH3 H3C 1 pig=p
0=S=0 R1 R1 CN ~p 0=S=0
0=5=0 Rl K I of ogi calj ed salts
thereof. 5 | ai med

[4-(2,5-Dimethylphenyl)piperazin-1-yi}-[1-(3-meth oxybenzenesuifo,nyl)-3,4-'
cis-4-phenyipyrrolidin-3-yljmethanone trifluoroacetate is obtained in
analogy to example 117 from the commercially available reagents
benzaldehyde, methyi [bis(2,2,2-trifluoroethoxy)phosphoryl]acetate, N-
| (methoxymethyl)-N-(trimethylsilyimethyl)benzylamine, 1-(2,5-
dimethylphenyl)piperazine and 3-methoxybenzenesulfony! chioride.
C30H35N304S.C2HF302 (647.72), LCMS(ESI): 534.3 (M+H™).
The racemate = of [[4-(2,5—dimethylpheny[)piperazin-1-yi]-[1—(3-
methoxybenzenesuIfony!)-3,4—cis-4-phenylpyrroiidin-3-yl]methanone
trifluoroacetate was fractionated into the enantiomers by chiral phase
ch'romatography. [4-(2,5-Dimethylphenyl)piperazin-1-yl]-[1-(3-methoxy-
benzenesulfonyl)-(3R,4R)/(3S,4S)-cis-4-phenylpyrrolidin-3-yl)methanone
Example 118A (Chiracel OJ/15 250%4.6 mm, eluent methanol, Rt = 9.8
min) and [4-(2,5-dimethylphenyl)piperazin-1-yl]-[1-[(3-
methoxybenzenesulfonyl)-[(38,48)/(3R,4R)—cis-4-pheny!pyrrolidin-3-
yllmethanone Example 119B (Chiracel 0OJ/15 250%4.6 mm, eluent
methanol, Rt = 17.3+ min) are obtained.

Example 120
[4-(2,5-Dimethylphenyi)piperazin-1-yl]-[3,4-cis-4-phenyl-1-(pyridine-3-
sulfonyl)pyrrolidin-3-yllmethanone trifluoroacetate




the structure la R3 RZ NNNR4 1 0=S-=O0 Rl fa 10
in which one or nore radicals have the foll ow ng

nmeani ng: Rl (Cl-C6)-al kyl, where one or nore hydrogens
in the alkyl radical nay be replaced by fluorine, or
phenyl, (Cl1-C8) 15 alkylenejﬁ%enyr, het er ocycl e, .
(G -C8)-al kyl ene-heterocycle, 176 wherge the phenyl or
het er ocycl e radi cal nay be substituted “one or nore
times by F, COO (G -C6)-al k S

Co6) - alkyl-nefC> C, - Co- al kyl , (C -

CO- ( Cl1- CH) - , yl, SCF3, SFRi-—5 _ I,
het er ocyé ¢ N\lo_ruﬁer ocygle_radi cal
may be substi NG nor jes by F, Br,
NO2, COO (G -C6) ‘s ‘

(G - CG) al kyl ene- C6) - al kyl , OCF3

R3, 'R4, independent Nf one another H, F,Qd, Br,
- N2, COO (d -0C8)- \ .

— ' F
$ O
F .

F

[4-(2,5-Dimethyiphenyl)piperazin-1-yl]-[3,4-cis-4-phenyl-1-(pyridine-3-
sulfonyl)pyrrolidin-3-yljmethanone trifluoroacetate is obtained in analogy to
~example 117 from the commercially available reagents benzaldehyde,
methyl {bis(2,2,2-trif|uoroethoxy)phosphoryl]acetete, N-(methoxymethyl)-N-
(trimethylsilylmethyl)benzylamine, 1-(2,5-dimethylphenyl)piperazine and
pyridine-3-suifonyl chloride.

028H32N4OSS.C2HF302 (618.68), LCMS(ESI): 505.2 (M+H™).
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al kyl, (d-C6)-al kyl ene-O (O -C6) -al kyl, OCF3,
(G-C6)-alkyl, - CO (G -C5)-al kyl, phenyl, SCF3, SF5;
15 where the conmpound of the follomﬁng formula is
excluded R2 JIN/ He N gl and the
physi ol ogically tol erated saﬂ? thereof 20 4. A
coblaimed of the formula | as claimed in claim1l or 2,
or of the formula la as clainmed in claim3, wherein
one or nore radicals have the follow ng meani ng: 25
R11.( G -Agpmgidpd of Wieefarnoteel or nore hydrogens in the
al kyl radical may be replaced by fluorine, or phenyl,
(A -C6)- al kyl ene-phenyl, heterocycl e,

(G -C9%)-al kyl ene-heterocycle, where thﬁ phenyl or
het erocycl e radi cal may be substituted %ne or nore
times by F, d, Br, '
C6) - al kyl ene- O (
CO (C1-Co) - al kyT
het erocycle is se
t hi ophene, qui nol i

xadi azol e, isoxaggl e and

I
: O:?:O
R1
I
~in which the meanings are
- R1 (C4-Ce)-alkyl, where one or more hydrogens-in the alkyl

radical may be replaced by fiuorine, 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-(C4-Ce)-alkyl, (C4-
Ce)-alkylene-O-(C;- Ca) alkyl OCFs3, (C1 -Cs)-alkyl, CO-(C4-Cg)-

alkyl, phenyl, SCF3, SFs;

R2 (C1-Ce)-alkyl, phenyl, (C4-Cg)-alkylene-phenyl, heterocycle,
(C1-Cg)-alkylene-heterocycle, where the phenyl or heterocycle
radical may be substituted one or more times by F, Cl, Br,
NO;, COO-(C1-Ce)-alkyl, (C4-Ce)-alkylene-O-(C+-Cg)- alkyl

OCF3, (C4-Ce)-alkyl, CO-(C4-Ce)-alkyl, phenyt, SCFs, SFs;

R3, R4, R5  independently of one another H, F, Cl, Br, NO», COO-(C1-Cp)-
alkyl, (C4-Cs)-alkylene-O-(C1-Cg)-alkyl, OCF3, (C1-Cg)-alkyl,

CO~(C4-Ce)-alkyl, phenyl, SCFs, SFs:

where the compounds of the following four formulae are excluded
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pyridine and may be fused to a benzene ring. R2
phenyl, heterocycle, where the phenyl or heterocycle
radical 5 nay be substituted one or nore tines by F,
ad, Br, N2, COO (G -Co)-al %i

(G - C6) al kyl ene-O (G - Co) - al :

(G - CG) al kyl , CO(Cl C5) - al kyI phenyl SCF3, SF5 and
the hetero yclelsslectedfromthebg

di oxol e
t hi op
benzene
F, d,

(Gi - CB) -
Co (C,

ro
t@at r ahydy of | SOXggp xﬁ’i’ézﬁ\%
w_ and ma fused 1
Q. —R4, ependentl f one an

kyI ene-O (Ui - CB) - &l kyl | cREFs (C, - 06) al kyI
=@l kyl, phenyl, SCF3, SF5S=@5 where the

conpound F%f t he foI | ow ng formul a |;5] excluded O R2
I

N~N H3C

0=S=0 R 20 and the physiologically

tolerated salts the eof. 5. The use of the conpounds

as clalrregln one or nor e of clalrrslto for‘
prod |ng méﬂme 25 6. A pedic ,
one gunds as Z__?F'E
f}f ‘
O:\?:O O:%:O
. R1 R1

and the physiologically tolerated salts thereof.

2, A compound of the formula | as claimed in claim 1, where[n 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, (C1-Cs)-
alkylene-phenyl, heterocycle, (C4-Cs)-alkylene-heterocycle,
where the phenyl or heterocycie radical may be substituted

- one or more times by F, Cl, Br, NOz, COO-(C4-Cg)-alkyl, (C1-

Cs)—atkylené-o-(C1-Ce)—alkyl, OCF3, (C4-Cg)-alkyl, CO-(C1-Cs)-
alkyl, phenyl, SCFs, SFs;

phenyl, heterocycle, where the phenyl or heterocycle radical
may be substituted one or more times by F, Cl, Br, NOs,
COO-(C4-Cg)-alkyl, (C4-Ce)-alkylene-O~(C+-Ce)-alkyl, OCFs,
(C1-Ce)-alkyl, CO-(C4-Cg}-alkyl, phenyl, SCFs, SFs;

independently of one another H, F, CI, Br, NO,, COO-(C1-Ce)-
alkyl, (C1-Cg)-alkylene-O-(C4-Cg)-alkyl, OCFs3, '(C1—Cs)—alkyl,

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

where the compounds of the followin'g four formulae are exc_ludéd '
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claimed in one or nore of clains 1 to 4. 7. A

nmedi canent conprising one or nore of the conpounds as
claimed in one or nore of clains 1 to 4 and at |east
one other active 30 |ngred| 178 8. The

medi canment as clainmed in cla 7 wherein the other
active ingredient conprises one or nore
anti di abetics, hypoglycem c active ingredients,
HMGCoA r educt ase i nhiFrpbi tors, chol esterol absorption 5

I nhi bi tors® PP xgoni sts, PPA alph'a\ago -
, fibRytes i s,

PPAR Ral phatgg a9

bil e ac} bsokpt¥o ibitors, i t Oy

pol ynmerd ¢ bil e aci . nts, ecept or y ¢ CH
I nducer $i"ACAT i nhi"BI't or s7 3ant i oxi tdant s, lipoprotein?

squal e e[s§%thetase i nhibitors oprotein(a) 10
ant agoni Bfs, |ipase inhibitors, in8llins,
sul f onyl ur eas, bi guani des, neglltlnldes

i pase. i h| bitors, ATP- mtrate#& sglnhl bitors,

t hi azol i di nedi ones F, a-gl ucosi dase inhibitors, active

on the ATP-de pot hum

b s, CARRzZagon :

ts | i€t s, \H3/ago s,
F;@a0oni sts, CRF ant agoni stg;c

urocorni’n agoni sts, (33 15 agoni st's” MSH

(el gageyy e- stinul ating hor mone) nagani sts, CCK

agoni stls, serotonin reuptake i nﬁi Bitors, m xed

sertonimergi ¢ and noradrenergic c&?pounds, 5HT

agoni sts, bonbesin agoni sts, gal ani n antagoni sts,

growth hornones, growh hornone-rel easi ng conpounds,

TRH agoni st s, uncoupl ing protein 2 or 3 nodulators,

| apeithe @bbﬁpbgg:aﬂwﬁolagaiadssaﬁs #eerebf.onoceri pti ne,

_ 5 Doprexin), |ipase/anylase inhibitors, PPAR nodul ators,

3. A compound of the formuia | as claimed in claim 1 or 2, which has
the structure Ia

R3
0! J—
R2 N N
\___/
rTz R4
o:§mo
R1 Ia

in which one or more radicals have the following meaning:

R1 ' ,(C1—C6)-alky[, where' one or more hydrogens in the alkyl
radical may be replaced by fluorine, or phenyl, (C4-Cs)-
alkylene-phenyl, heterocycle, (C4-Cg)-alkylene-heterocycle,
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RXR nodul ators or TR- (3 agonists or anphetam nes. 9.
The use of the conpounds as clained in one or nore of
claims 1 to 3 for producing a nmedi cament for
increasing HDL in the blood. 25 10. The use of the
conmpounds as cl ainmed in one dfrore of clains 1 to 4

for produci nﬂh@'e”ﬂ?@ Qﬁ@r%ﬂtorf I%teFdl'ﬁ;cher Pﬁl&@%aﬁ?fbe subsdtltuted

dysl d d
S one or e 8 M thsBy 6. okl Nk oskleRg-aky, (Cr
medi canent f@g)- alhdeme-éhtmﬁﬁg) -aikyld OBF (6T 5.Cgf-alklle CO-(C1-Cg)-
cardi ovasculeﬂlg |slyﬁénr§;n %%3 e use of the conpounds as

'C

clained in one atms | to 4 for producing
a nedi canent for the treatnment of arteriosclerotic 179

neRp f estati Cﬁh%n %etgﬂ&%g?iéemﬁeré rPITe @ﬂgﬁg[uﬁrdﬁefé?oc cle ragical

clained in one
a nedi carrentm$36rb5’( AEbshtdiachene @f maie tireeady |Fc Cl, Bf NO,,

syndr one. @o@-&cmes)@wof y Hﬂ@ﬁ@@ @RCEh- élkvpd OCFs,
WAL -

modi cament 101 CEhaRE OHn Edsuéréa”%,ﬁs.

process for produci ng a nmedi canment conprising one or

TS o iEeReIERY B e BeClIELE ), REGR GO Crcor
i ngredi ent @ikvh 4Cpfa)- ﬁﬁ(g‘&nﬁ-@dmW@wlkﬂbl@CFga(@-@’e)-alkyl
and conver t igmg(CHiGs)-Blkyl, YreniNsem, berm suitable for

adm ni strati on.

~ where the compound of the following formula is excluded

O i,
R2 N N
H,C

and the physiologiba!ly 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, (Cq-Cg)-
alkylene-phenyl, heterocycle, (C4-Cs)-alkylene-heterocycle,
where the phenyl or heterocycle radical may be substituted
-one or more times by F, CI, Br, NO,, COO-(C1-Cg)-alkyl, (Cs-
Ce)-alkylene-O-(C4-Cg)-alkyl, OCF3, (C+-Cs)-alkyl, CO-(C+-Cg)-
alkyl phenyl SCF3, SF5 and the heterocycle is selected from
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177
the group of thiophene, quinoline, 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-(C1-Cs)-alkyl, (C4-Cg)-alkylene-O-(C4-Cg)-alkyl, OCFs,
(C4-Ce)-alkyl, CO-(C+-Csg)-alkyl, phenyl, SCF3s, SFs and the
heterocycle is selected from the group of dioxole,
tetrahydrofuran, isoxazole, oxazine, thiophene .and pyridine
and may be fused fo a benzene ring.

R3, R4, independently of one another H, F, CI, Br, NOz, COO-(C4-Cg)-
' alkyl, (C1-Cg)-alkylene-O-(C4-Cg)-alkyl, OCFs, (C4-Cg)-alkyl,
CO-(C4-Ce)-alkyl, phenyl, SCFs, SFs; '

where the compbund of the following formula is excluded

Q /-—-\ .
R2 N N
./
' H,C
O.:?:Q_
R'I

and the physiologically tolerated salts thereof.

5. The use of the compounds as claimed in one or more of claims 1 fo

4 for producing a medicament,.

6. A medicament comprising one or more of the compounds as

claimed in one or more of claims 1 to 4.

7. A medicament comprising one or more of the compounds as
claimed in one or more of claims 1 to 4 and at least one other active

ingredient.
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-10.  The use of the compounds as claimed in one or more of claims 1 to

30

178

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., Iipo’protefn fipase inhibitors, ATP-
citrate lyase inhibitors, squalene synthetase . inhibitors, lipoprotein(a) |

antagonists, lipase inhibitors, insulins, sulfonylureas, biguanides,

fmeglitinides, thiazolidinediones, a-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, 33
agonists, MSH (melanocyte-stimulating hormone) agonists, CCK agonists,
serotonin reuptake inhibitors, mixed sertoninergic and noradrenergic
compounds, SHT 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-B 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 HDL in the blood.

4 for producing a medicament for the treatment of dysiipidemia.

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 ‘compbunds 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 claime'd in one or more of claims1 to 4, which
comprises mixing the active ingredient with a pharmaceutically suitable
carrier and converting this mixture into a form suitable for administration.




