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W02009/021944 PCT/EP2008/060562 NEW COMPOUNDS The present

invention relates to compounds of general formula | R5 A- R1-- B-R3

ﬁ,(,?%é /E)%%&R; ZR()5 whgrein A, B D,Y,R'RZ R3, R4 andR3 8k n0s/060562

efined as In claim 1, the enantiomers, diastereomers, mixtures thereo

and the salts thereof, particularly the physiologically acceptable salts

thereof with organic or inorganic acids or. hases, which have valuable

properties, the preparation thereof, the pharmaceutical compositions

containing the pharmacologicalN%%&%@MWﬁs, the 10 preparation

INVENTION In the above éeneral formula | in a first embodiment 15 A
der@ tersaghbhioveBtigensiedes to raMopadscyareetietatlgloup

selected from 2 1232 R R.or.R Q3sCH3 CFi3 R1 denotesithe group H3C
0 W02009/021944 CﬁE%ZO%;%G 6?0 f Rg plegnscftese’a or C1.3-alkyl,
while each methylene group may be substitute® by up to two fludhine

MRETAR Do Sorts BY R S medRoin s B

neay bidosubst|tdiasténconerbvondtuire hBRdiggind dbeR3lisdbactes, @R ularly the
-C2H5, iso-propyl, tert-butyl, -OH, F, Cl.Br,.I, 10 R4 denotes a saturate
PRI R o le R S G S I R E G bases
Ghibrcheloalkgluable properties, the preparation thereof, the pharmaceutical
compositions containing the pharmacologically effective compounds, the
preparation thereof and the use thereof.
DETAILED DESCRIPTION OF THE INVENTION
In the above general formula [ in a first embodiment
A denotes a bond,

B denotes a bond,

D-Y together denote a group selected from

7 H
*\N)k/\* *\gg)’j\/o\/\* R /U\/N\n/\*
RZ

R'  denotes the group :
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the enantiomers, the diastereomers, the mixtures thereof and the salts
thereof, 15 particularly the physiologically acceptable salts thereof with

qm%iggg%i]@ggganic acids or bases. A second embodiment of thereseihas 060562
invention comprises the compounds of the above general formula I,

wherein 20 A denotes a bond, B denotes a bond, 25 D-Y together denote
a group selected fromH zZ z R R or R 05\W02009/021944 PCT/E
P2008/060562 -3- CH3 ~CH3 R'denotes the group H3C O R2 denotes

HRor C1980aK5% iRl uachlieiiln 6 3B UP S B LIRS GRZY B Singfituted by

two fluoginecci@ g itheatBriteing e rsbstHEe B Wpsttuled by up to
three fluorine atoms, or also H3C-C(0), R3 denotes a C4_6-cycloalkylene

group, RARRABRIDS SlRmaied 8iser HehidribBred diaza heterocycle, 10
R5 denotes C1.3-alkyl or C3-5-cycloalkyl, the enantiomers, the
digstereomers, the mixtures thereof and the salts thereof, particularly the
ysiol GG RAIS SR CeptafE LMY BTG S PHR G ATRAY T RNV RS R e, two or
or basegAdt garpdiment of the present invention comprises the
compounds of the above general formula I, wherein A, B, D, Y, R', R2, R4
and R5 are defined as hereinbefore in the first embodiment and 20 R3

RhbtesiakeAet-cgtioalkiane giquppyhich maytpe-susiugdmy hne, two

or three R3.1 groups, and

R*  denotes a saturated 8- or 7-membered diaza heterocycle,

R®  denotes Cys-alkyl or Cas-cycloalkyl,

the enantiomers, the diastereomers, the mixtures thereof and the salts thereof,
particularly the physiologicaily acceptable salts thereof with organic or inorganic

acids or bases.

A second embodiment of the present invention comprises the compounds of the

above general formula 1, wherein
A denotes a bond,
B denotes a bond,

D-Y together denote a group selected from

Q 3!
*\NJ\/\* *\%j)k/o\/\* *_ /U\/NY\*
R



10

15

20

25

R3*1 denotes -CH3, -C2H5, iso-propyl, tert-butyl, -OH, F, Cl, Bror I, 25
with the proviso that the above-mentioned C4_6-cycloalkylene group is
IWB@QO'@ 33 position to the remainder of the molecule, BCT/EP2008/060562
W02009/021944 PCT/EP2008/060562 -4 the enantiomers, the
diastereomers, the mixtures thereof and the salts thereof, particularly the
physiologically acceptable salts thereof with organic or inorganic acids or
bases. 5 A fourth embodiment of the present invention comprises the
compounds of the above generalcfb'?mula I, wherein A, B, D, Y, R1, R2,
R4 and R5 are defined as héreigbefore in the second embodiment and
R3 denotes a C4.6-cycloalkyleng up y@;iph may be substituted by one,
fwo or &%%&e’k&z\?l@ggubg; and-R3. denéges -CH3, -C2HS5, iso-propyl,
tert-butyl, -OH, F, CI, Bror |, with the proviso that the above-mentioned
C4.6-cycloalkylene group is linked in the 15 1,3 position to the remainder

Ghzhe mol 8&&%@8@9@&9@8% geg{]@ﬁtﬁ{@w@% e maesthersefiuted by

and the salts thereof, particu arly t ysiologically acceptable salts
thereof Wittodryafilecsine cigarscaadias & melby! gparifPEbesuRsiiied by up to

the presgrd 'ﬁ{%ﬁ'r?é‘ mgi@g%g@ gg@mm(‘:ls of the above general

formula |, wherein A denotes a bond, 25 B denotes a bond, D-Y together
denote a group selected from O U\"N~O"~H ~~. N R2RZorRZ0

9200361344 TG T/ERRANRIRGDBoup;

R*  denotes a saturated 6- or 7-membered diaza heterocycle,
R%  denotes Cy.3-alkyl or Cas-cycloalkyl,

the enantiomers, the diastereomers, the mixtures thereof and the salts thereof,
particularly the physiologically acceptable salts thereof with organic or inorganic

acids or hases.

A third embodiment of the present invention comprises the compounds of the
above general formula 1, wherein A, B, D, Y, R', R?, R* and R® are defined as

hereinbefore in the first embodiment and

R® denotes a Cqg-cycloalkylene group which may be substituted by one, two or

three R** groups, and
R*'  denotes -CHs, -CoHs, iso-propyl, tert-butyl, -OH, F, Cl, Bror |,

with the proviso that the above-mentioned Ca.s-cycloalkylene group is linked in the

1,3 position to the remainder of the molecule,
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CH3/\ (CH3 R1 denotes the group H3C o R2 denotes H or C1_3-alkyl,
while each methylene group may be substituted by 5 up to two and each

mg)té é%?lr%gnay be substituted by up to three quoring atoms, orfb@l§/%i32008/060562
H3C- , R3 denotes a C4.6-cycloalkylene group which may be

substituted by one, two or three R3'1 groups, 10 R3.1 denotes -CH3,
-C2H5, iso-propyl, tert-butyl, -OH, F, Cl, R4 denotes a saturated 6- or
7-membered diaza heterocycle, 15 R5 denotes H, C1.3-alkyl or

desepaiamgrsiHb e fiatisrrerscise thr sk ienseianedie’ srdrisereot,
ﬁﬁg@&?ﬁ%ﬁ@%ﬁ%iowﬁ%ﬁkﬁﬁﬁﬁﬁtﬁ@@@%i%kﬁwmw& inorganic
Wi

] organic or inorganic acids or bases. 20 A sixth embodiment
GHAEE pr@sfiSnvention comprises the compounds of the above general
formula I, wherein A denotes a bond, 25 B denotes a bond, D-Y together
denote a group selected from W02009/021944 PCT/E P2008/060562 -6- _
Hourkp eorbodineny ofithe. preseDt HResItiR cemprises the compounds of the

above general formula I, wherein A, B, D, Y, R', R?, R* and R® are defined as

hereinbefore in the second embodiment and

R® denotes a Cys-cycloalkylene group which may be substituted by one, two or

three R*' groups, and
R*'  denotes -CHa, -C;Hs, iso-propyl, tert-butyl, -OH, F, Cl, Bror |,

with the proviso that the above-mentioned Ca-cycloalkylene group is linked in the

1,3 position to the remainder of the molecule,
the enantiomers, the diastereomers, the mixtures thereof and the salts thereof,
particularly the physiologically acceptable salts thereof with organic or inorganic

acids or bases.

A fifth embodiment of the present invention comprises the compounds of the

above general formula I, wherein
A denotes a bond,
B denotes a bond,

D-Y together denote a group selected from

o H
* * 9] * )-K/N
\N/U\/\* \I\IJ)K/ \/\* \N \ﬂ/\*
RZ

or R O
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iICHg R1 denotes the group H3c 0 5 R2 denotes H or C1-3-alkyl, while
each methylene group may be substituted by up to two and each methyl
r substituted by up to three fluorine atoms, or also
&%88%7@1 %% denotes a C4.6-cycloalkylene group, 10 R4 denotgg?afEonosmo562
saturated 6- or 7-membered diaza heterocycle, R5 denotes H, C1.3-alkyl
or C3.5-cycloalkyl, 15 the enantiomers, the diastereomers, the mixtures
thereof and the salts thereof, particularly the physiologically acceptable
salts thereof with organic or inorganic acids or bases. A seventh
embodiment of the present inventigy) comprises the compounds of the 20
above general formula i, wherein A, B, D, Y, R1, R2, R4 and R5 are
defined as hereinbefore in the ambodiment and R3 denotes a
C4-6-cycloalkylene group wt& A8 §,§1hQst|tuted by one, two or three
R31 grdapstemth2mRBil défotes -CH3, -C2H5, iso-propyl, tert-butyl,
-OH, F or Cl, W02009/021944 PCT/EP2008/060562 -7 with the proviso
that the above-mentioned C4.6-cycloalkylene group is linked in the 1,3
;R?sitiordmwmearéﬂrmir@ar alfiewhdiecale) Bt @rastioipersnag be substituted by
ciastercpmesy e MK LRIA0l B0 Ihe P aksdsanheRBYYAEMRE, Auorine
physmlo&ca acceptable salts théreo WI organic or inorganic acids or
bases. Ailmmgmhi alsh bHithEHEDf the present invention comprises the
compounds of the 10 above general formula I, wherein A, B, D, Y, R', R2,
R4 and R5 are defined as hereinbefore in the fifth embodiment and R3

Rhoteslarotes-ayclaalkignaiylens nidh waigheawasusiyisddwese, two or

or thre nqg\,te d 15 R3." denotes -CH3, -C2H5, iso-propyl,
tert- butyI H, F %f%r’]

R*'  denotes -CHjs, -C,Hs, iso-propy), tert-butyl, -OH, F, Cl,

R*  denotes a saturated 6- or 7-membered diaza heterocycle,

R®  denotes H, Cys-alkyl or Cas-cycloalkyl,

the enantiomers, the diastereomers, the mixtures thereof and the salts thereof,
particularly the physiologically acceptable salts thereof with organic or inorganic

acids or bases.

A sixth embodiment of the present invention comprises the compounds of the

above general formula I, wherein

A denotes a bond,

B denotes a bond,

D-Y together denote a group selected from
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with the proviso that the above-mentioned C4.6-cycloalkylene group is
linked in the 1,3 position to the remainder of the molecule, 20 the

i he diastereomers, the mixtures thereof and the salt
WQ%CE%% pgﬁﬁéularly the physiologically acceptable salts thereof Wlﬁt
organic or inorganic acids or bases. 25 The following are mentioned as
examples of particularly preferred compoynds of the above general
formula I: 30 W02009/021944 PCT/EP2008/060562 -8 No. Structure
r,AM v ~" \ﬁ\%l/g:c \O.cM CHC (2) H3 HC~NCH, /9 Oq—LCH
O_CH3~p= ' g L N~QNEPLEBNIN J CH3 (3) HEQ ,NHUG’\\*
OCH N §20~~Ni CH3 Ilzz L2

T/EP2008/060562

or R ©

R'  denotes the group "¢ ,

R? denotes H or Cy_z-alkyl, while each methylene group may be substituted by
up to two and each methyl group may be substituted by up to three fluorine
atoms, or also H:C-C(O),

R®  denotes a C4g-cycloalkylene group,

R*  denotes a saturated 6- or 7-membered diaza heterocycle,

R®  denotes H, Cys-alkyl or Cas-cycloalkyi,

the enantiomers, the diastereomers, the mixtures thereof and the saits thereof,

particularly the physiologically acceptable salts thereof with organic or inorganic

acids or bases.

A seventh embodiment of the present invention comprises the compounds of the

above general formula I, wherein A, B, D, Y, R", R%, R* and R® are defined as

hereinbefore in the fifth embodiment and

R denotes a Cs.s-cycloalkylene group which may be substituted by one, two or

three R*' groups, and

R>'  denotes -CHs, -CoHs, iso-propyl, tert-butyl, -OH, F or Cl,
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30

(4) H3C~N _JI CH3 ODS HsC O CH; H,C.N~ (5) ~N J~O-'~N.CH Ha
CH3 0y9C (\ H,C/Q CH3 O (6) N0 CH, N CH3 O0S/'CH3 4 H3C 0

N(’%%} ~JH C O_CH3 3 W02009/021944 PCT/EP2008/06(%,_5%€1% %
o %@tﬁ%“ﬁa ~..~C-~NN,,, CDI" ~,0 /CH, N ~'~N CHa (8) CHa O & /060562

HC O CNa aHaC O ~O'CHa N/~~N CH3 (9) CHa0l9 O HaC O CHa
N N C CHa ST

with the proviso that the above-mentioned Cyg-cycloalkylene group is linked in the

1,3 position to the remainder of the molecule,

the enantiomers, the diastereomers, the mixtures thereof and the saits thereof,
particularly the physiologically acceptable salts thereof with organic or inorganic
acids or bases,

An eighth embodiment of the present invention comprises the compounds of the
above general formula I, wherein A, B, D, Y, R', R?, R? and R® are defined as

hereinbefore in the fifth embodiment and

R® denotes a Cy.g-cycloalkylene group which may be substituted by one, two or
three R*' groups, and

R*'  denotes -CHa, -CoHs, iso-propyl, fert-butyi, -OH, F or Cl,

with the proviso that the above-mentioned C4.e-cycloalkylene group is linked in the

1,3 position to the remainder of the molecule,

the enantiomers, the diastereomers, the mixtures thereof and the salts thereof,
particularly the physiologically acceptable salts thereof with organic or inorganic

acids or bases.

The following are mentioned as exampies of particularly preferred compounds of

the above general formula I



N CHa (10) CH,0s HC/OCHa aOll ~11 NN"v O~~N"CHtH3 HaC ~N
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W02009/021944 PCT/EP2008/060562 -10- No. Structure N fJ~7~ ~~1 0
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No. Structure H3C-NON, O (21) N~O"/'N.CHbw CH3 OOC H C10O_CH3
aCHH (22) M ~~v H3C\ /NJ CHa OOS CH3 H C OCH3 O CHbH (23) N
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a O~S CF30 HC\(OCH3 30I~ N"vO'N CH

-10 -
No. Structure
AN/\{
O
(15) .H\/O\/\iN/C“e;HS
CH, O:”Sﬁ
o
H,C o
L
H,C "(/\l
N
o)
(16) \O\NLO\/\NAH .
(|:H3 O=//é
o
H,C o M
i*a
H.C N/\
O
(17) WO O,
S o
H,C 0
CH,
HEC%Nf’\
RAGE:
(18) Nk/ﬂ\/\[?,CH H,
CH, 0§
)
H,C o
HBC\N/\l
l\/NU\ o
(19) N/U\/o\/\tl\E/CHtHﬂ
5 0
H,C o~
MG CH,
N o
(\N/‘\/KNJ\/O\/\N/CH “
(20) \) I _ *
HSC/N CH, 0=8
H,C o

%P§0081060562
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021944 PCT/EP2008/060562 -12- No. Structure HaC-N~"
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H3C O,CHS3 the enantiomers, the diastereomers, the mixtures thereof and
the salts thereof, particularly the physiologically acceptable salts thereof

%Bz%rc%%?%% inorganic acids or bases. 5 The following are menE%Q%zooamossz
as examples of most particularly preferred compounds of the above

general formula I: No. Structure ~ O~~N CHa rya (1) CH, 0-s H1C 01 CHI
H,C ~JN N OO~/~N/CH, CH5(2) H,C-N _,¢H'AS (\CH, HC 0 QQJ
N/~0,_ \N_CH (3)HCNC CHh O~sH,c~0 CH3 O!~0 CH CN" NI "~N
S%(Eﬁf) RC- CH3 C/5\CH i H tgro W02009/021944

b 17EPR008/060562 -15- N “StiiGure

(43)

Ox=
>

HN/\\N ){L/O CH
3
\\/ ’?J \/\[\‘j/ CHE
CH,

H,C o” ¢

the enantiomers, the diastereomers, the mixtures thereof and the saits thereof,
particularly the physiologically acceptable salts thereof with organic or inorganic

acids or bases.

The following are mentioned as examples of most particularly preferred

compounds of the above general formula I:
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the enantiomers, the diastereomers, the mixtures thereof and the salts thereof,

particularly the physiologically acceptable salts thereof with organic or inorganic

acids or ba

S€8.

In another aspect the present invention relates to the compounds of general

formula la
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JN'N O~ Ni CHa (28) HNJ CHa Oo J O H3C 0 CHa N" " O~~N/CH,
CHa ~29) HNJ CHa O /S0 HaC O CHa O CH JN NJO~~Ni CHa (30)

H!\(I:BJ%CH/a OO? H C -0 CHa aN"C"NZ-~O~~N/CHCH a ~31) HNJ 9%?2008/060562
(% 81%? 8262?-7' the enantiomers, the diastereomers, the mixtures tﬁgré

and the salts thereof, particularly the physiologically acceptable salts
thereof with organic or inorganic acids ordgases. 5 In another aspect the
present invention relates to the compounds of general formulalal~nR N
WHRrelnRte t )m , Ala) W02009/021944 PCT/EP2008/060562 -19-
wherein m denotes one of the numbers 1 or 2,

m denotes one of the numbers 1 or 2,
n denotes one of the numbers 0, 1 or 2,

R"  denotes H, Cqaalkyl, Css-cycloalkyl, Cy4-alkyl-O-C(O), benzyl-O-C(Q} or
benzyl, and

R
R  independently of one another denote
(a)H,
(b)C14alkyl, Csg-cycloalkyl,
(c)benzyl,
(d) Cy4-alkyl-O-C(O) or benzyl-O-C(O)}-,

the enantiomers, the diastereomers and the salts thereof, preferably the
hydrochlorides thereof, which are particularly suitable for preparing compounds of

general formula 1.

The intermediate compounds of general formula fa may be prepared analogously
to the methods described in International Patent Application No.
PCT/EP2007/058408 and optionally separated into their diastereomers or

enantiomers using known methods.

In another preferred aspect the present invention relates to the compounds of

general formula fa, wherein
m denotes one of the numbers 1 or 2,

n denotes one of the numbers 0, 1 or 2,
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S n denotes one of the numbers 0, 1 or 2, R70 denotes H, C1_4-alkyl,
C3.6-cycloalkyl, C1.4-alkyl-O-C(O), benzyl-O-C(O) or benzyl, and 10

@gé%ﬁ%%gjﬁ%pendently of one another denote (a) H, (b)Cl_4-a|%,8§?2008f060562

alkyl, (c) benzyl, 15 (d)Ci_4-alkyl-O-C(O) or benzyl-O
the enantiomers, the diastereomers and the salts thereof, preferably the
hydrochlorides thereof, which are particulayly suitable for preparing
compounds of general formula I. 20 The intermediate compounds of
general formula la may be prepared analogously to the methods

qescribeghprduemationalbiatent Appteakion Mo, Atk [IERIBSAND.c(0) or

and optionally separated into their diastereomers or “enantiomers using
IRV nftfods. 25 In another preferred aspect the present invention
relates to the compounds of general formula la, wherein m denotes one
of1tpe numbers 1 or 2, 30 n denotes one of the numbers 0, 1 or 2,
\W020097®1834 PCT/EP2008/060562 -20 R10 denotes H, C1.4-alkyl,
C3.6-c¥gl)oalk;,4; Ct_4-alkyl-O-C(0O), benzyl-O-C(O) or benzyl, and 5 R11
denotes (a) H, (b) benzyl, (c) C1.4-alkyl-O-C(O) or benzyl-O-C(O), and
10 R1XBEnote8M@yH,

()  Cisalkyl-O-C{Q) or benzyl-O-C(O), and

R'  denotes
(@) H,
(b  Cig-alkyl, Csecycloalkyl,
(c) benzyl,
(d)  Cy.z-alkyl-O-C(O) or benzyl-O-C(O)-,

the enantiomers, the diastereomers and the salts thereof, preferably the

hydrochlorides thereof.

The compounds of general formula la are valuable starting materials for
synthesising the compounds of general formula | which have B1-antagonistic
properties.

The following are mentioned, for example, as more preferred compounds of

general formula la:

No. Structure

ol

N
HN

2




(b) Ct_4-alkyl, C3.6-cycloalkyl, (c) benzyl, (d) C1.4-alkyl-O-C(O) or
benzyl-O-C(O)-, 15 the enantiomers, the diastereomers and the salts
thereof, preferably the hydrochlorides thereof. The compounds of general
f@f%%g@?é%“valuable starting materials for 20 synthesising the T/EP2008/060562
compounds of general formula | which have Bl-antagonistic properties.

The following are mentioned, for exampl% as more preferred compounds

of general formula la: 25 No. Structure 1 3 "I-"N" aNH2 HNJ V
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CHS the enantiomers and diastereomers thereof. In another aspect the
prEseneRRI@Ation relates to the use of the previously 5 mentionedPCT/EP2008/060562
compounds of general formula la, wherein m, n, R1 and R2 are as

hereinbefore defined, as intermediate products for preparing compounds

of general formula | wherein A, B, D, Y, R R2, R3, R4 and R5 are as

hereinbefore defined. 10 TERMS AND DEFINITIONS USED Unless
othB@vise |stated, all the sUPUHMGEHE are independent of one another. If for

example there are a plurality of C1.6-alkyl groups as substituents in one
grd@;ﬁin the case of tiye¢ C e@. y}ﬂ\substituents, independently of one
another, one may 15 représént methyl¢tbne n-propyliand one tert-butyl.

Whthif-therseepe-of-this-application;inthe-definittondf possible
sul§Sttuents, these n}ggw%l’s_o\pg_ resented in the form of a structural
formula. If present, an asterisk (*)1in thesstructural formula of the

I I i mking point to the rest of
the molecule. The subject-matter of this invention also includes the
GARBALRES AFO A dha by AR BBINg the salts thereof,
wherein one or more hydrogen atoms, for example one, two, three, four
or five hydrogen atoms, are replaced by deuterium. 25 W02009/021944
R& AH#O0R(06EE6R pPaBYithe/tationGaraedad tisclding the sraviviably

are part of other groups) are meant )
mentioned compounds ‘of general formula fa, wherein m, n, R' and R? are as

hereinbefore defined, as intermediate products for preparing compounds of
general formula [ wherein A, B, D, Y, R', R? R®, R* and R® are as hereinbefore
defined.

TERMS AND DEFINITIONS USED

Unless otherwise stated, all the substituents are independent of one another. If for
example there are a plurality of C..¢-alkyl groups as substituents in one group, in
the case of three Cys-alkyl substituents, independently of one another, one may

represent methyl, one n-propyi and one ferf-butyl.

Within the scope of this application, in the definition of possible substituents, these
may also be represented in the form of a structural formula. if present, an asterisk
(*} in the structural formula of the substituent is to be understood as being the

linking point to the rest of the molecule.

The subject-matter of this invention also includes the compounds according fo the
invention, including the salts thereof, wherein one or more hydrogen atoms, for

example one, two, three, four or five hydrogen atoms, are replaced by deuterium.
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alkyl groups with 1 to 3 carbon atoms and by the term "C1.4-alkyl" are

meant alkyl groups with 1 to 4 carbon atoms. Examples include: methyl,

ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl and tert.butyl. The following
abbrevigtioisg4nay also 5 optionally be used for the above-mentioR€d/EP2008/060562
groups: Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, etc. etc. Unless stated

otherwise, the definition propyl includes all the possible isomeric forms of

the group. Thus, for example, propyl inclddes n-propyl and iso-propyl.

e'ﬂagﬁ%%ﬁh?dsgrawenﬂem%%@%%ék%%\@'5@&9&8& %ﬁﬂé%:‘%%&%iare meant

0 methylene group may be substituted by up to two fluorine atoms

aieybaroLpRiih §risup easyasealaptirredny e Wrrée srlkive atermeant alkyl
BYJDpdeh C U 4o pRCIuging thpse m@i&@&rﬁ\@w%ﬂ{pg%p{ﬁgy;,

groups) are meant cyclic alkyl groups with 3 to 5 carbon atoms an

) and oy
terPre Y- atbptdrisorBuhd anchiryt Brb pd batriw BT AR WRliRgS may also
EXRIORISR DS1Ude: S¥F 1P ABYvENFEh e YStBRBaR! eXClRReXYlPY n-Bu, i-Bu,

Unless otherwise stated, the cyclic alkyl E]lgroups may be substituted by

dritoeito R Grélpsssoriated aharassnhmaefinitiethprapyl ipepides all the
BHRUN, iy HeMy BHAENS. 1RBIeHBGp PToYIGREkindIng, ARoBYI HRIRIBY n-propyl

"C4.6_-cyc|oa|k?llene" (including those which are part of other groups) are
rABgrEeyRIRPAlkylene groups with 4 to 6 carbon atoms. Examples include:

QY RSl AGe SRR RIIENSRr SySlRhaYaRetdBlasssethpsuise whdasn each

the cyclic alkylene groups may be substituted by one or more groups

SR BTONM B rABRYP e GsBY I8 Hg M hisne plpgig and each methyl
flerinen ey pingubsarie BYdihiadiee ibdrieostarké-cycloalkylene

group may be linked in the 1,2 position or in the 1,3 position to the
remainder of the molecule, preferably in the 1,3 position. A C6-

Oz g gadadene group,mexbg inkeridiigenbdapasiionais thetlbBdbsitigroaps) are
in the 1,4 position to the remainder of the molecule,a%)g;fer Elé/#n th

A3
RSO 80 BSOS HLp SORIORSE 08 B e 8 - Coeralky” are
"Aeiaratatkdiazachrtenteries atetvaanbabs. EernprReamIbeeedyclopropyl,

heterocyclic rings which contain two nitrogen atoms. The i 'stlbti‘nked ia

AR Y IRRRE ) BTHSIRRMr DR NSRS S B RS, 2k
Qhbihs may be substituted by one or more groups selected from among methyl,
ethyl, iso-propyi, tert-butyl, hydroxy, fluorine, chiorine, bromine and iodine.

By the term "Cq.¢-cycloalkylene” (including those which are part of other groups)
are meant cyclic alkylene groups with 4 to 6 carbon atoms. Examples include:
cyclobutylene, cyclopentylene or cyclohexylene. Unless otherwise stated, the
cyclic alkylene groups may be substituted by one or more groups selected from
among methyl, ethyl, iso-propyl, tert-butyl, hydroxy, fluorine, chlorine, bromine and
iodine.

A C4- or a Cs-cycloalkylene group may be linked in the 1,2 position or in the 1,3
position to the remainder of the molecule, preferably in the 1,3 position. A Ce-
cycloalkylene group may be linked in the 1,2 position, in the 1,3 position or in the

1,4 position to the remainder of the molecule, preferably in the 1,3 position.
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5 If they contain suitable basic functions, for example amino groups,

compounds of general formula | may be converted, particularly for

pharmaceutical use, into the physiologically acceptable salts thereof with
In@geriePrearganic acids. Examples of inorganic acids for this ptpUsEe2008/060562
include hydrobromic acid, phosphoric acid, nitric 10 acid, hydrochloric

acid, sulphuric acid, methanesulphonic acid, ethanesulphonic acid,
benzenesulphonic acid or p-toluenesulphg&hic acid, while organic acids

e o

duiditiotyahy tagaryhmnicongroupgprisegei atemeolbealengay leked via both
%%ﬁ@%ﬁh@ﬂﬂ% %?é"?@ﬁw%fﬁg‘é?e& &?efﬂéété%g?é%c@szg feorriagde. the

invention methyl'iodide is preterably used for the quaternisation. In
addition, the compounds of general formula I, if they contain suitable
carboxylic acid functions, may if desired be converted into the addition

salts thereof witfr20Rorganic or org‘&rﬂe’b%es. Examples of inorganic
bases include alkali or @lkaline earth metal hydyoxides, e.g. sodium

hydroxide or potassiuim ?fydroxide, or c nates, ammonia, zinc or
ammonium hydroxides; examples of organic amines include
diethylamine, triethylamine, ethanolamine, diethanolamine,

tatan elTNS sialPReYSRITINECRE Ak YeloBRAMANMIBENAD FhRups, compounds of
compounds according to the invention may be | resent as racemat
AR

FEURIG IREPHIRY MRV B e VAt Ry MRS BiGE RO the

i8I RGP ERIS, ta®ldnsHIRs (R: AsISA e MoVYBARDHYQREAAR acids. Examples
PCT/EP2008/060562 -34 However, the Elic rti also includ

) n s th . i o
I NEOA R SRR e S BB SR D TARIAIRS 505 BrRHICR r8d, nitrc
oftainegdrdeeneris mswe shaphane abiclrrigmaeatingherdorapiaurdsapiesulphonic

general formula |, as well as the indiyidual optically 5 active epantiomers .
R I e BN IR B TGAR HE ST UAABE BTl T GFBAC 2cids tha
refalieséoubeicierInasndslio auiestonchntierady acdtie fold) afrtieic acid, maleic
individual o&)%ilcal is_onlgr , mixtures of the in ividu@l enantiomers

a r

A6 B R b IS S AR S A AR A oy tertiery
basesogibepdmresespontingnatid additen saltpaitrmbadmabologitalys are used

o?*et g?cla%c %%S Agggpding to the invention methyl iodide is preferably used for the

guaternisation.

In addition, the compounds of general formula I, if they contain suitable carboxylic
acid functions, may if desired be converted into the addition salts thereof with
inorganic or organic bases. Examples of inorganic bases include alkali or alkaline
earth metal hydroxides, e.g. sodium hydroxide or potassium hydroxide, or
carbonates, ammonia, zinc or ammonium hydroxides; examples of organic amines
include diethylamine, triethylamine, ethanolamine, diethanolamine,

triethanolamine, cyclohexylamine or dicyclohexylamine.

The compounds according to the invention may be present as racemates,
provided that they have only one chiral element, but may also be obtained as pure

enantiomers, i.e. in the (R) or (S) form.
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as for example acid addition salts with hydrohalic acids - for example

hydrochloric or hydrobromic acid - or organic acids - such as for example

oxalic, fumaric, diglycolic or methanesulphonic acid. 15 METHODS OF
RREBARATKEN According to the invention the compounds of genetal=r2008/060562
formula | are obtained by methods known per se, for example by the

following methods: 20 Scheme | H RS-A- R4-B- R3 - A-N R% R% O R2

IV HOOCY~N RS-A- R4-B-R3-A-i Y~XR3| RlaR, IIOR'I

RA-R4-B-R3-A-N N1 ClY X IV R2 R1V The linking of carboxylic acids

of general formula 11l shown in Scheme 1 wherein all the groups are as
Héowirbefotbalefipbdativithaisniired uiepwranthvidulal Wasigreeamedn prirs of

O T e s DS R B TRE Y i AE R AR Shan one onirl
alemegtdopbearouphensiniotareereliearay ms valties B nsihidual optically

Cé’&K%“HHEﬁhB}ﬁg}%ﬁ g@ﬂ%&%@%@%ﬁ . ﬁ%&wgee@%efsr@%de up.

carried out using me nown from peptide chemistry (cf. e.qg.
Houben-Weyl, Methoden der Organischen Chemie, Vol. 15/2), 5 for

eg@&\g\l\%aﬂ?i@rg F@Eﬁ&é’iﬂ'&l{(’ﬁ.@%gmﬁﬁ&qn%%%' RBRXYISRERAHIMARe form of the
(DCC), diisopropyl carbodiimide (DIC) or . _
digiiid-airpetisahismoprepViktdriodiithedndyidual sadinege ryreemates, in
NP N S eI ORI D e AR RDGSRAAEthe free bases or the
corresponding acid addition salts with pharmacologically acceptable acids - such
as for example acid addition salts with hydrohalic acids - for example hydrochloric
or hydrobromic acid - or organic acids — such as for example oxalic, fumaric,

diglycolic or methanesuiphonic acid.
METHODS OF PREPARATION

According to the invention the compounds of general formula | are obtained by

methods known per se, for example by the following methods:

Scheme 1
H
RE— A— Ri—B— R? ——A—~ITI
Zz F RZ
? ) ) )OJ\ I
N
HOOC. N Y7 X

RE-— A— Rt— B~ R? — AN

f

‘ R? Rt

| / ’
N . ]

)J\ | Re— A~ Ri—B— R — A

a” Y ' R

The linking of carboxylic acids of general formula Ill shown in Scheme 1 wherein
all the groups are as hereinbefore defined, with amines of general formula 1V,

wherein all the groups are as hereinbefore defined, forming carboxylic acid amides
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30

(HBTU) or tetrafluo robo rate (TBTU) or 1H-benzotriazol-1-yl-oxy-
tris-(dimethylamino)-phosphonium hexafluorophosphate (BOP). By adding

10 1 -hydroxybenzotriazole (HOBLt) or :
vaydoexyzfoexo-3,4-dihydro-1,2,3-benzotriazine (HOObt) the reaetiorEP2008/060562
speed can be increased. The couplings are normally carried out with

equimolar amounts of the coupling components as well as the coupling

reagent in solvents such as dichlorometh#he, tetrahydrofuran, acetonitrile,

%p;qeethglr;%@r%ni‘%el Dmm . ‘?F{Wé?éf i%?e(ggﬂr@reinbefore defined, may be

gthylpyrrolidone or mixtures thereo at temperatures
metwied B AGiagde B0 tipnaferatilyo200f andide fgmatieressary,

TR SRt L SR RN kRO ROARELRE
abarbistylitchog Heokemikaio Melfzods nvierditganiseigroipseaneay ol. 15/2),
LT Gl i DO 0 g s e e Yoco),

rdésoioro pyttcarbadiinddss Getorar fhvu(d-dNmathetamianprenyfbapeardimide,

S AR T AN S SRR SN e

B g5 tetrafiuoTonpetanNERT Manddéh ez airganisthdmthemie,
%ﬂ's_%cﬁéﬁétﬁgs&%B?-@A&Eﬁgﬁaeﬁqgﬁés?éﬂh&%%@swh%%s(e@éﬁ}?ﬁ&?gddmg

materials, wherein all’ the roug)s are as hereinbefore defined, are

oblaineaxybiprzatisenls KGR persbydPHymM-hetitefatihydfor brampnzotriazine
gxqﬂjem;{ng%gémggg% mimm&SﬂwéooquQ%g%%é%@liy carried

CT/EP2008/060562 200 0/0R/S~CL H2NR2 _
Rt 'St BORMYiBy AU IS COPREOVRIRNCETRRREA s Wt @ /I Isoupling

reagent in solvents such as dichloromethane, tetrahydrofuran, acetonitrile,

dimethyl formamide (DMF), dimethyl acetamide (DMA), N-methylpyrrolidone
(NMP) or mixtures thereof and at temperatures between -30°C and +30°C,
preferably -20°C and +25°C. If necessary, N-ethyl-diisopropylamine (Hinig base)

is preferably used as an additional auxiliary base.

An alternative method of attachment consists in converting a carboxylic acid of
general formula lil, wherein all the groups are as hereinbefore defined, into a
carboxylic acid chloride of general formula V, wherein all the groups are as
hereinbefore defined, and subsequent reaction with an amine of general formula
IV, wherein all the groups are as hereinbefore defined. The synthesis of a
carboxylic acid chloride of general formuia V is carried out using methods known
from the literature (see e.g. Houben-Weyl, Methoden der Organischen Chemie,
vol. E5/1).

The carboxylic acids of general formula Il used as starting materials, wherein all
the groups are as hereinbefore defined, are obtained using methods known per se
from the literature, for example by the methods of synthesis shown in Schemes 2
to 7.
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OOOIORIVNr?CO,ReR'f~\In CO2R6 Rz X xil O\ ,ORIN_
?COOH R2 Xl 5 The sulphonic acid chlorides of general formula VI,
wherein R' is as hereinbefore defined, are either known from the literature
QU canereiadly obtainable. They are reacted under standard reaetioiEP2008/060562
conditions with an amine of general formulae H2N-R2, Villa or VllIb to
obtain sulphonic acid amides of general formulae VII, X or Xl, wherein R'
and R2 are hereinbefore defined and n dghotes a number 1, 2, 3 or 10 4
and R6 denotes a C1_6-alkyl group. The reaction is optionally carried out
in the presence of a base such as triethylamine, DIPEA or pyridine and
an inert solvent such as dichloromethane or tetrahydrofuran at a
Ecn]Ferrﬁet%e of OC to 100C with a typical reaction time of one to 24 hours.
RE%e4ction of the sulphonic acid amides of general formula VII with a
halide of general formula IX, Whefein Hal' denotes chigsthe or bromine, is
carried out using methods kpewi-from théfterature; forwxample with the
aid of a base such as W02009/021944 PCT/EP2008/060a62 -37
potassium or sodium carbonate¥in dimethylformamide’br tetrahydrofuran
at 0OC to 100C. The hydrolysis of the car%pl\‘omlﬁig alg,jd esters of general
formula XI, wherein R1 and ;| R2 are hereinbe%re degined, denotes a

number 1, 2, 3 or GRdaRS denotes a 5L ¥BIkyl grqupeito obtaiR
carboxylic acids of geseral formula XII, whexein R1 and R2 at® as
hereinbefore defined and n denotes a number™, 2, 3 or 4 and R6
denotes a C1_3-alkyl group, isccarried out under knd¥n.Eonditions, for

example with lithium or sgdimmgﬁate and Watar’rr%méﬁmﬁand/or
tetrahydrofuran. 10 Scheme 3 OH ;z

X X

9}

N

RMS\?’HFCOOH

R2

A
The sulphonic acid chiorides of general formula VI, wherein R' is as hereinbefore
defined, are either known from the literature or commercially obtainable. They are
reacted under standard reaction conditions with an amine of general formulae
H,;N-R?, Villa or VIlib to obtain sulphonic acid amides of general formulae VI, X or
Xi. wherein R" and R? are hereinbefore defined and n denotes a number 1, 2, 3 or
4 and R® denotes a Cys-alkyl group. The reaction is optionally carried out in the
presence of a base such as triethylamine, DIPEA or pyridine and an inert solvent
such as dichloromethane or tetrahydrofuran at a temperature of 0°C to 100°C with

a typical reaction time of one to 24 hours.

The reaction of the sulphonic acid amides of general formula Vil with a halide of
general formula 1X, wherein Hal® denotes chiorine or bromine, is carried out using

methods known from the literature, for example with the aid of a base such as
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HN 1 0\~~0 R,/SAN/0 R2 XIll OH R' C1 R2 Hal\ /COIitBu VI XIV R7 11
XV O O O O R jS~N/~, 0YOOOH jg\ ~,,0 C02tBu MR'NCJny R2 R7 R2
R7 XVII XVI The preparation of sulphonic acid amides of general formula
X ismasried.out as described under Scheme 2. 16 The alkylation@f/Hre2008/060562
hydroxyl function of the sulphonic acid amides of general formula XIV,
wherein R1 and R2 are as hereinbefore defined with the proviso that R2
does not denote a hydrogen atom, and na‘denotes anumberl,2,30r4
R6. denat r

TR A A B R S R oran a0 o

c‘dﬂfm‘iﬁbns using a phase transfer catalyst in 20 the presence of a strong

h %ﬁg@ Q)%%%lﬁgr%%%%% @é{g( )é'&%i%o%ﬁéh% ap%m@kl whereln R' and

In an ert SO vent such as to uene at 0C'to 100
mﬁmemem:mWQQMmmaom Theribavihgoftes 4 and R° denotes a

}é,n elﬁ?%é’%ﬁ%gg’%@dff%%w}@’ ReeinRhaads & @ wherein R' and

enotes a num er1, 2 3 or 4 and R6 denotes a

c& Busliag bmamba’@rew@énetégtadmm@@tﬁat@mw@ci Pakgr drans R®
}?8%’@% (g‘ft usgy :@%2 d?sw(?cf TR rySEABYR (§85RiInEMPekample with

ociens Brote oups, 3rd Edition, 2005, published by Geor

ﬁﬁmmeprseﬁmcmd@mm@mm@bml@W%O'F%emalmfdfp .
C'Jn 0 SAO

Scheme 3
OH
HT/\M: 0. 0
0. .0 S OH
"
LR e S,
R © R? Ha[\l/COZiBu
Vi XN R?
XV
O\\S/’O 0 COOH O\\ 0
P S o CO,1Bu
R ITI/\[\’]: Y )1 \T/\H: Y 2
R2 R"‘ R2 R7
XVil Xvi

The preparation of sulphonic acid amides of general formula XIV is carried out as

described under Scheme 2.

The alkylation of the hydroxyl function of the sulphonic acid amides of general
formula XIV, wherein R" and R? are as hereinbefore defined with the proviso that
R? does not denote a hydrogen atom, and n denotes a number 1, 2, 3 or 4 and R®
denotes a Cy.s-alkyl group, is carried out under reaction conditions known from the
literature, for example under 2-phase conditions using a phase transfer catalyst in
the presence of a strong inorganic base such as sodium hydroxide solution or
potassium hydroxide solution and in an inert solvent such as toluene at 0°C to
100°C.
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R'R2 XIV XVIII R" HN"KCO2Ra VIIIR'R2 100 R1 zS~i~, _N COON
R)SC ™ 'Nrco2R6 R2 W XX XIX The sulphonation of the hydroxyl
function of a compound of general formula X1V, 10 wherein R1 and R2
arasobemainpefore defined, with the proviso that R2 does not deRgQtRER2008/060562
hydrogen atom, and in denotes a number 1, 2, 3 or 4 and R6 denotes a
C1_3-alkyl group, with a sulphonic acid chloride of general formula
R8S0O2CI, wherein R8 denotes a C1-3-abigy group or a phenyl group

tionally substituted by ,a C1.3-alkyl gr. t C f 2
DR Ll A R R DL RVE MR SR ana R are
dedihedsisbedore definemde dstantdsrd resubien cehditions apgiBlligenates a

en AR SRS SR PR 8 R OER. i carres

mywidinsenm ayetedsdthawthdradb alitt sulven{ e gltanBbiishy. XoTiesiski,
b t alkylati f.the. ami f \
R e e PP A e R e

hereinbefore defined, n denotes a number 1, 2, 3 or 4 and R6 denotes a
%L-%—aIJ,}%I 4oroup and R6 denotes a W02009/021944 PCT/EP2008/060562
39 e1_ -alkyl %lg)ufp, is conveniently carried out in a solvent such as
toluene, chloro ene, dimethylfokmamide, diméthyfsulphoxide
(DMSO0), dicmmgr%?fﬁﬁhéggietonjmlempyridimef fonexarip et
temperatures between 0C and 150C and convenientl;};a’n the Presence of
bases such as pyridine, 5 triethylamine, DIPEA, potassium carbonate,
potassium-tert-butoxide or sodium methoxide, the alkylxsvlﬂllphonate serving
as the leaving group. The hydrolysis of the carboxylic acjd e®ters of
general formula XIX to form carboxylic acids of general orprby{lgl,é@gais
carried out as described under Scheme d

R®

Vil

R? Rz
o} O I 0 Io) |

N /\\sfil?/\M;N\M;COOH — /\\s’QT /\M:N\M:cozlqe

R? R2

XX XIX

The sulphonation of the hydroxyl function of a compound of general formula XIV,
wherein R' and R? are as hereinbefore defined, with the proviso that R? does not
denote a hydrogen atom, and n denotes a number 1, 2, 3 or 4 and R® denotes a
Ci.s-alky! group, with a sulphonic acid chioride of general formula R%S0O,CI,
wherein R® denotes a Cy.3-alkyl group or a phenyl group optionally substituted by a
C,.3-alkyl group, to form compounds of general formula XVIi, wherein all the
groups are as hereinbefore defined, is carried out under standard reaction
conditions, typically in the presence of a base such as DMAP and/or pyridine and
an inert solvent such as dichloromethane or THF at -5°C to 35°C. A liquid base

such as pyridine may be used as the base and solvent simultaneously.

The subsequent alkylation of the amines of general formula Vit to form compounds
of general formula XIX, wherein R' and R? are as hereinbefore defined, n denotes

a number 1, 2, 3 or 4 and R® denotes a Cy.a-alky! group and R® denotes a
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10 2. Scheme 5 R1 N~'L'nO R8 O~S\O R1 S~I I ~R2 R2 HN CO R' XVl
XXI'VIII PGO\/0100NCORg SN-INCORs H' R1~\1-1n R1~S Cin
I"n R2 R" XXIII XXII 1 PG Ova/O S N COOH R2 XXIV The Finkelstein

rwmlgfz{@mpounds of general formula XVIII, wherein R1 and }22ro008/060562
are as hereinbefore defined, in denotes a number 1, 2, 3 or 4 and R6

denotes a C1-3-alkyl group and R8 denotes a C1.3-alkyl group or a
phenyl group optionally substituted by a &gl.3-alkyl group, to form halides
of general formula XXI, wherein R1 and R2 are as hereinbefore defined

et OA LR B FRIAYENIONBY AT B4 TR SRAER SHA ARYPYHEDE:

i%ﬁ@r;&f%ﬁkém@,dﬁﬁrlfﬂﬁy\gﬁfﬁ@iﬁiﬁé@%ﬂd&lﬁ?ﬂ%ﬁﬂf@ﬁ@(@éwg@kelstein,
Berichte der Deutschen Chemischen Geselischaft 43, 1910, 1528).
RSN GBS SUBET EalP s bl A R B etweoen

tie@lyaine SHIEr dncasiealdrmby deshshed smetsr dheheme suR26 pridine,

P e e e B e L A Yo
selettiedigeotedizkyioiph ds atee sehitipcasn the dleaveg grader.

non-hydrogenolytic conditions. A

The hydrolysis of the carboxylic acid esters of general formula XiX to form
carboxylic acids of general formula XX is carried out as described under Scheme
2.

Scheme 5

\\8//O Q RE g [

~ S

Ri/ T/\["rn //S\\ . R1/ \!?/\[\4:
0 O

¥
R? R? HN., . CO,R’
o
XVt XXt Vil
o o PG
N ! [ A H &
5 N CO.R 5 N CO.R
SO v 1 c S S T A A
R? R2
pedl XX
PG
O‘\s/’o ri COOH
R “T/\tvrn T
RZ
XXIV

The Finkelstein reaction of compounds of general formula XVHI, wherein R’ and
R? are as hereinbefore defined, n denotes a number 1, 2, 3 or 4 and R® denotes a
Cy.3-alkyl group and R® denotes a C.3-alkyl group or a phenyl group optionally
substituted by a C;.3-alky! group, to form halides of general formula XXI, wherein
R' and R? are as hereinbefore defined and n denotes a number 1, 2, 3 or 4 and R°
denotes a Ci.s-alkyl group, is carried out under known reaction conditions (see e.g.
H. Finkelstein, Berichte der Deutschen Chemischen Geselischaft 43, 1910, 1528).
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preferred protective group is the Boc group. An overview of the chemistry
of protective groups can be found in Theodora W. Greene and Peter G.
M. Wuts, Protective Groups in Organic Synthesis, Second Edition, 1991,

pybbehedAvslohn 10 Wiley and Sons, and in Philip J. Kocier ski, pcT/ER2008/060562
Protecting Groups, 3rd Edition, 2005, published by Georg Thieme. The

‘cleaving of the carboxylic acid esters of general formula XXIII to form

carboxylic acids of general formula XXIV 4g carried out as described under
15 Scheme 2. Scheme 6 O\~ 0 HS'1~1 CO,R00/S~"'O' IRa XXV S~
CO2R R'nO S~ R'0R2R2 XVII XXVIif OA~0SSCOOH R'in~R'
XK biﬁbeaikymmmmﬂni@l tfegglyeiabfoster s XX\iadmreasdsoobes! under
a% mberé‘l('% g or 4 and R6 denotes a Cl_6-alkyl group, to obtain

%fb(%% general formula XXVI, wherein R1 and R2 are as
HEnei aineford wefiimedintide cotepaumainbégén2ral forthaadllldenstgscied by a
C1 _6-alkyl I IS convenien t e C
SRR D R B o RARE T e S g Bt
fgrmmpieamhmlpemnhes:bemmbur@térammﬁmmgm”lo@mzemﬁlyqns A

ezfgpd% mt‘%tlY% #ﬁ?%qggé%%@@o@) tf«!\‘?\ \?W 8F H?Qs%ﬁéllﬁ?&!‘y of

spyn pot m ca ona
nmmmnwm{mﬂ@adéaerfeuumm Fﬁmhdmm\/wmeeme alWlaﬁtﬂfdﬁaM Wuts,

0 S
R DL N Y 8 oo
Wiidesimadi &ryﬂgr(améiar%fa&pd Kocienski, Protecting Groups 3rd Edmon 2005,

published by Georg Thieme.

The cleaving of the carboxylic acid esters of general formula XXIlf to form

carboxylic acids of general formula XXIV is carried out as described under

Scheme 2.
Scheme 6
HS coRr?
O\\ //O \t\/]; ‘ O\\S//O S CO.R
S~ /\M; ‘,; ; R A Rt ‘*T/M g
Rz © R2
XVHI XXV

o0
Vg7 S COOH
R‘/ \?l/\{‘d; M

R2
XXVl

The alkylation of a thiol of general formula XXV, wherein n denotes a number 1, 2,
3 or 4 and R® denotes a Cyg-alkyl group, to obtain compounds of general formula
XXV1, wherein R' and R? are as hereinbefore defined, n denotes a number 1, 2, 3
or 4 and R® denotes a Cy.s-alkyl group, is conveniently carried out in a solvent
such as toluene, chlorobenzene, DMF, DMSO, dichloromethane, acetonitrile or

pyridine, for example at temperatures between 0°C and 150°C and conveniently in
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hereinbefore defined, is carried out as described under Scheme 2.

Scheme 7 R' | O\~ ~O HN K CO2R' 01\GO W a R1 ~'S~NICOOH VIl
R'/S~N_-yam /N CO,RR'R2 0 Xl XXVIII I R2 0S\ O~""/N COON R, Rz

Qv cd@ollhe amide linking of carboxylic acids of general formwan#h2008/060562
wherein R1 and R2 are as hereinbefore defined and n denotes a number

1, 2, 3 or 4, and amino acids of general formula VIII, wherein R1 and R2

are as hereinbefore defined, n denotes a4humber 1, 2, 3 or 4 and R6

t
SRR AR AR N A TR SR
dmwbtemnmﬂaesm,nz -t@rbbytaxid Rerdaniites mem@sjewgmm@
d ioned und h
B e KR ot e cloaved to form
c‘ﬁkl@dxyﬁm@mﬁmﬁ@bamu@xmm@o@B@twﬁe@é@m@rahﬂam&itéoémat@ form
NAIRAREI B AeluRd e FhRLeE RAVITEheretn APTAE JSLAT gqgsaef

genera torm ass artlng materials are either co ciall
dieatrinlbeo o aedintiainad UisdRicisciRskiibRd pedee w2l
W02009/021944 PCT/EP2008/060562 -42 literature, for example by the
methods of synthesis represented in Schemes 8 to 12, wherein R1-9 is
asatemigbéfore defined, Hal' denotes a chlorine or bromine atom and
Hal2 denotes a fluorine, chlorine ogzbromine atom or a group R9. 5

| 2
Scheme 8 0, ,0 HN\H,COERB v ||2
s n Vsl N., _CO,R
R IIJ/[A}RCOOH VIl Rt” \TW T
R2 o)
xh XXVl
o)

\\ 7 COOH
1“’71’ Rt
XXIX

The amide linking of carboxylic acids of general formula Xil, wherein R* and R? are
as hereinbefore defined and n denotes a number 1, 2, 3 or 4, and amino acids of
general formula VIll, wherein R' and R? are as hereinbefore defined, n denotes a
number 1, 2, 3 or 4 and R® denotes a Cy.¢-alkyl group, to obtain carboxylic acid
amides of general formula XXVIll, wherein R' and R? are as hereinbefore defined,
n denotes a number 1, 2, 3 or 4 and R® denotes a Cy.¢-alkyl group, is carried out

as described under Scheme 1.

As mentioned under Scheme 2, the carboxylic acid ester of general formula XXV
is cleaved to form carboxylic acid of general formula XXIX, wherein R' and R? are

as hereinbefore defined and n denotes a number 1, 2, 3 or 4.

The amines of general formula IV used as starting materials are either

commerciaily obtainable, or are obtained using methods known per se from the
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RaNO Q _RIR9~z H + Halz~,-{-.~ /N Rie \'X\ Re R9 Ri.i R" XXX XXXI
XXXII'1 Rs NH R'R" xxxill The reaction of an amine of general formula

XXX, wherein R9 denotes a C1.3-alkyl group, with a halo-nitrobenzene of
drperbiermula XXXI, wherein RLI is as hereinbefore defined ang:ttatd2008/060562
denotes a fluorine, chlorine or bromine atom or a 10 group R9, is carried

out using known methods, for example in a solvent such as

tetrahydrofuran, dimethylformamide or digzethylsulphoxide and

conveniently in the e of g suitab e such as triethylamipe or
RS o SR S P R HEReOL S B el P AT Thaemes & (0
geResldasmud NX&SSMBIdbﬁiereerﬁmﬁ mdglilgereremicid@ine or bromine
without a splvent and additional bas 15 The reduction of the nitro
SRR TS PRI ORAOR SRR Y FIR Rk B
defined and R9 denotes a C1.3-alkyl group, is carried out under standard

;g,?a tion C(gmitions (see e.g. Richard C. Larock, Comprehensive Organic
%%F?n tions, 1989, VCH), preferably under standard conditions of 20

catalytic hydrogenglysis with a catalystguch as palladififn rcoal or
Raney nickel in a sblx‘ut(-:-ntfsuelﬂ2 Ranot-erethanol., 021944
PCT/EP2008/060562R9 43- Sche Q. CNRICN R'~N# + iz~i' -}-R" -N
Rtt RSR"RRtt  yxxx xxxn XXXII

R? NH,

/‘N R

R R

XXX

The reaction of an amine of general formula XXX, wherein R® denotes a C..3-alkyl
group, with a halo-nitrobenzene of general formula XXXI, wherein R"is as
hereinbefore defined and Hal? denotes a fluorine, chiorine or bromine atom or a
group R®, is carried out using known methods, for example in a solvent such as
tetrahydrofuran, dimethylformamide or dimethylsulphoxide and conveniently in the
presence of a suitable base such as triethylamine or potassium carbonate, at a
temperature of 20°C to 160°C. If the amine of general formula XXX is liquid, the

reaction may also be carried out without a solvent and additional base.

The reduction of the nitro group to form anilines of general formula XXX, wherein
R' is as hereinbefore defined and R® denotes a Cy.s-alkyl group, is carried out
under standard reaction conditions (see e.g. Richard C. Larock, Comprehensive
Organic Transformations, 1989, VCH), preferably under standard conditions of
catalytic hydrogenolysis with a catalyst such as palladium on charcoal or Raney

nickel in a solvent such as methano! or ethanol.



XXX XXXIV XXXV NHi RB N -RI." Rs Ri.t HN3 XXXV! R9/N Ru O Re
lItte XXXVIIHN OR RI/NRt' R'R" / XXXVIII HN'CH3 R9 /NR" R9 RI'
XXXIX The reaction of compounds of general formulae XXX, wherein R9
denotes;e ©d43-alkyl group, with a compound of general formula XXME¥2008/060562
wherein R1.1 is as 5 hereinbefore defined and Hal2 denotes a fluorine,
chlorine or bromine atom or a group R9, to obtain compounds of general
formula XXXV, wherein R11 is as hereirdfore defined and R9 denotes a
%1 alk group, is carried out as described under Scheme 8. 10 The
ctlon of a nitrile of general formula XXXV to form an amine of general
formula XXXVI wherein.R1.dnis as hereinbef@re egfiied and R9 denotes
aCl_3- ARy groupia garried-out unde -@ui Pd"cor@\]' jons of
catalytic hygirogenolysis™Wjth a catalyst suchRas forgxample Raney nickel
in a solvepisuch as ammaeniacal methanol or esanol or with a reducing
agent such as lithium aluminium hydride or W02009/021944

NH,
PCT/EP2008/060562 R
N Rt
/

R? R

j o

R® R11 /u\ /Rﬁ

HN &

XXXVH o
N Rt
/
R® Rt
/ XXXVII

R
XXXEX

The reaction of compounds of general formulae XXX, wherein R® denotes a
C1.s-alkyl group, with a compound of general formula XXXIV, wherein R™" is as
hereinbefore defined and Hal® denotes a fluorine, chlorine or bromine atom or a
group R?, to obtain compounds of general formula XXXV, wherein R™" is as
hereinbefore defined and R® denotes a Cy_s-alkyl group, is carried out as described

under Scheme 8.

The reduction of a nitrile of general formula XXXV to form an amine of general
formula XXXVI, wherein R™ is as hereinbefore defined and R® denotes a Cqs-alkyl
group, may be carried out under standard conditions of catalytic hydrogenolysis
with a catalyst such as for example Raney nickel in a solvent such as ammoniacal

methanol or ethanol or with a reducing agent such as lithium aluminium hydride or
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-44 sodium borohydride in a solvent such as tetrahydrofuran, optionally in

the presence of aluminium chloride. The formylation of an amine of

general formula XXXVI to obtain a compound of 5 general formula
X00vibavhesein R1.1 is as hereinbefore defined and R9 denotes RCT/EP2008/060562
C1.3-alkyl group, is conveniently carried out in a solvent such as dichloro

methane, for example at temperatures from 40C to 70C and in the

presence of acetic anhydride and formieddcid. 10 The carbamate

formation to obtain com r [l

S R S L e R S e R
Qic3atip! gfraﬂmnmmmhlondby known methods, for example with a
chloroformic acid ester or Boc-anhydride in the presence of a base such
as triethylamine or sodium hydroxide solution and a solvent such as THE

OFfetidamy|at® T loé aedantion of geséoahfpiror.os K& EMbambtein abeirpound of

TR R Rt Bok g saelinle gonocs
r@aet@ih&d@ﬁdwmns grovenibhtividaaieddueiiy agelvenicvels athdighloromethane,
tempera rile%ygttr g%%%%qilgb%§%%mtﬁ?@e‘?tes7@*@%%% ofs8he of acetic

0 CHO RsCHO \ R9 R41 Rs Ril
Rk R end fonmigakz Rs /N R" Rs R" XLII The halogen-nitrogen
exchange in compounds of general formulae XXX, wherein 25 R9

denotes a C1-3-alkyl group, and XL, wherein R1.1 is as hereinbefore
JEfie ea e ale Jo0DmID R FXtATERRPORSITBtsehoeneral formula XXXVIIL,

wherein R" is as hereinbefore defined, R® denotes a Cq¢-alkyl and R® denotes a
Cs.3-alkyl group is carried out by known methods, for example with a chloroformic
acid ester or Boc-anhydride in the presence of a base such as triethylamine or

sodium hydroxide solution and a solvent such as THF or dioxane.

The reduction of the formyl or of the carbamate to obtain compounds of general
formula XXXIX, wherein R™" is as hereinbefore defined and R® denotes a C1-alky!
group, is carried out under standard reaction conditions, preferably with a reducing
agent such as lithium aluminium hydride and in a solvent such as tetrahydrofuran
at a temperature of 50°C to 100°C.

Scheme 10

¢
o CHO R® CHO
SNHO o+ Halz‘@/‘w-‘ — /N R
! R® Ri H,NR2
XLt

Re Rt
XXX XL

XLit

The halogen-nitrogen exchange in compounds of general formulae XXX, wherein

R? denotes a Cq.g-alkyl group, and XL, wherein R™ is as hereinbefore defined and
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- 45 Hal2 denotes a fluorine, chlorine or bromine atom or a group R9, for
preparing compounds of general formula XLI, wherein R1 1 is as
hereinbefore defined and R9 denotes a C1-3-alkyl group, is carried out as
desenbscbunder Scheme 8. 5 The reaction of benzaldehydes of geogmP2008/060562
formula XLI, wherein R11 is as hereinbefore defined and R9 denotes a
C1.3-alkyl group, with an amine of general formula H2NR2, wherein R2 is
as hereinbefore defined, to obtain a compdund of general formula XLII,

sein R1 1 and R2 are as hereinbe ef] t -
R A T R Rt 7 080 e b R s rpparing
rmethpdspity efgengleifithrauaddiciny/herinddth iassduoeinbefore defined and R®
Wacslowberohydiide, sagium boreydride.onsodium PyaneParaulics:
conveniently il a's I\gen%J uch&s tetra ydrofuran or dichloromethane,
optionally with the addition of acetic acid. 15 Scheme 11 R9 NO' R9 NO

X e e L e S Bl R R e SR s
desreiebef€e Gedikgt gmhﬁ?ﬁi@matm@gemﬂtkabgfmi@e withereaanine of general
TR GHARLIR RE 18 38 @&@ggﬁﬁ&ﬁm& diialhdeRoIRBGund of

oriné or‘bromine atom, is carried ou own methods, for

eemapi formstsibtisuttereindi shgarbRirane arhrieinhefereedefisarhaos R”
ché:f\ %Q?@&%M@ﬁdﬁg 4 @?e?{@&%glﬂfiﬁatﬁﬂqm% RERGRHED DY known
ethy m hydro o}

tri amine, Sodi droxide solution or potassium carbonate and at a
teneferdture oE2ATAS VOUTA 2% dHeing Bseishicreas@HWhthe nitro

g[r‘?é&é%%%@ﬁ%ﬁ’e“s%’ﬂﬁ@b@%ﬂy@i3@-1)\(’?28?&@'b;'?ak&ﬂér@ﬁyd ride,

hereinbe and R9 denotes’a C1.3-alkyl group, to .
\WoRYeRia T oivasovermagygsdstahydrofuran or dichloromethane, optionally

with the addition of acetic acid.

Scheme 11
RQ
ke N0z A NO;
~NH ¢ Hal' R4 — /N R
;
N N
R R R R
XXX XLIH XLV
RB
X SR
N R
/ E%
ge N

R4

The reaction of an amine of general formula XXX, wherein R® denotes a Cq.a-alkyl
group, with a halogen-nitropyridine of general formula XLEI, wherein R'isas
hereinbefore defined and Hal' denotes a chlorine or bromine atom, is carried out
by known methods, for example in a solvent such as tetrahydrofuran,
dichloromethane, methanol or DMSO and conveniently in the presence of a
suitable base such as triethylamine, sodium hydroxide solution or potassium

carponate and at a temperature of 20°C to 100°C.

The subsequent reduction of the nitro group of a compound of general formula

XLIV, wherein R is as hereinbefore defined and R® denotes a Cy.3-alkyl group, to
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-46 obtain compounds of general formula XLV, wherein R™ is as

hereinbefore defined and R9 denotes a C1_3-alkyl group, is carried out

as described under Scheme 8. Scheme 12 H2NR2 O R5-A-R4-B-R3
-0aSPoR02AsR4-B- R'A H XLVI XLVII R2 | Rs-A-R4-B- R' -NH 5 XiAfllp2008/060562
R2 The amide linking of carboxylic acids of general formula XLVI, wherein

all the groups are as hereinbefore defined, and amines of general formula
H2NR2, wherein R2 is as hereinbefore dedined, to form carboxylic acid

amides of general formula XLVIl, whergin all the gro are a : .
R ST e T B U e BT e B agrgpostore defined
Tamecr 8 ubtiontes eafhoxglio/bgid midesoiexd neta satrmddabed\vihtieoBidieme 8.
amines of general formula XLVIII, wherein all the groups are as

hereinbefore defined, is carried out under standard reaction conditions,
pSefbeably 12 the presence of a 15 reducing agent such as lithium

aluminium hydride and a solvent such as tetzrahydrofuran at 40C ta,100C.
Description of the, method gf,{g@légbﬂeceg'fé‘f 'Qindilgggo_ GHOcells )kNH
expressing the hBK1 receptor are cultivated in Dulbecco's modified |

medium. The medium ff6Mm confluent cultures is removed and the celf€ are
washed with PBS buffer, scraped off and isolated by centrifugation. The

cells are then homogenized in suspension and the homog%:]ate is

centrifuged and resuspended. The protein content is deterrhined and the
membrane preparation obtained in this 25 manner is then frozen at.-80C.
W02009/021944 PCT/EP2008/060562 -47 Afterthatving, 260 f of tHE
homogenate (50 to 100 lag of proteins/assay) are incubat&d'at room **

lgmeelRie iWﬁm%-éftQ%%QM@BEQQCB@gﬁ@ﬁéﬁiﬂﬂ@rrﬁ@%QXLV!, wherein all the

[3,4-prolyl-3,43H(N)] and increasing concentrations of the test substance

IFEPKRAI TR RFTRCHF DHE T fof eneh Red arRin Ak abarDRTR formARENR
ropd iFPReNs as hereinbefore defined, to form carboxylic acid amides of general

formula XLVH, wherein all the groups are as hereinbefore defined, is carried out as

described under Scheme 1.

The reduction of carboxylic acid amides of genera! formula XLVIl to obtain amines
of general formula XLVIll, wherein all the groups are as hereinbefore defined, is
carried out under standard reaction conditions, preferably in the presence of a
reducing agent such as lithium aluminium hydride and a solvent such as
tetrahydrofuran at 40°C to 100°C.

Description of the method of hBK1 receptor binding

CHO cells expressing the hBK1 receptor are cultivated in Dulbecco’s modified
medium. The medium from confluent cultures is removed and the cells are washed
with PBS buffer, scraped off and isolated by centrifugation. The cells are then
homogenized in suspension and the homogenate is centrifuged and resuspended.
The protein content is determined and the membrane preparation obtained in this

manner is then frozen at -80°C.



10

15

20

25

5 through GF/B glass fibre filters which had been pretreated with
polyethyleneimine (0.3%). The protein-bound radioactivity is measured in

a TopCount NXT. Non- specific binding is defined as radioactivity bound in
thepsesepncssf 1.0 pM of kallidin (DesArgl O, Leu9), PCT/EP2008/060562
[3,4-prolyl-3,43H(N)]. The concentration/binding curve is analysed using a
computer-assisted nonlinear curve fitting. The K; which 10 corresponds to

the test substance is determined using ## data obtained in this manner.

Aqtg?%%lﬁﬁagfﬁzegfgusﬁi 6&%%3&@% n%ftg?g ﬁ@ﬁﬁ&é’}ﬂ?&@\ﬁ@f&ggay are

structur ery goo 1 -receptor

mw@mwuefsmtameratwmwmgﬂﬁmmﬁ/e%né kalNdinéeptagidd Leud),
30%’ rding g e 1ag (_j rgﬁgjf??% HB% AOONGalldRPOIR @Y @Lﬁ)tstﬂ%‘?xce in a total

mpounds were's ected r different structural elements and not in

omﬁenm@ @ﬁﬁﬁﬁﬂ%@&@@dﬁ@@@ﬁpﬁbﬂd@&@@mp@ fermivgtay By rapjcsfitration
ARICAEIE N LA L IR AR BeAngirek RS IR, KR BiReneimine

eir physmloglca acceptable salts are suitable

tf@aﬁf’rﬁ:@ di b@a@ﬁ@ﬁ@@yﬁmf@mgmtlu@eﬁg@@aaug@a igtacHRP tePsBMXT. Non-
e%ﬁ%eﬁ!%?ﬂ flon-ehRrpdukinin.B LFGRPRIAIRG APt ieus0hteHr 1.0 uM of

armacological effect the substances are suitable for the treatment of

V@Bd%ﬁ@@@@d@@ch@%d@g}‘mﬁé@,%@j)&cﬂﬂ@ samCanratiendkjnding curve
OIS PEHIRY PATIORRIRHYEI BRI FERARMBSICRAE fﬁ?i‘r'@d?rh’é‘!@ Whch

pain caused by burns, sunburn, trigeminal neuralgia, pain caused
SHECEBINEIP A8 thialest BIRRDBS IS IHESTHRLH A0 G?@ragt%b;%maun this
RAKNSIGH as e.g. chronic pelvic pain, gynaecological pain, pain 5 before

and during menstruation, pain caused by pancreatitis, peptic ulcers,

interstitial cystitis, renal colic, angina pectoris, pain caused by irritable

beyvgh RERsHae aive Kl SRERsILARE SRSHHISIHrERIAIRGH PRI &RIRtructural

and pain caused by myocardial ischaemia and cardiac infarct; (c)

RlarBpaiRishMasRchiay ey gRartbrAdYspRTRiEs epaRIQs amspaapistic effects, the

following Table gives the K; values obtained according to the test method
described above. Itis pointed out that the compounds were selected for their

different structural elements and not in order to emphasise specific compounds:

Example K [nM]
(1) 8.7
(3) 5.1

INDICATIONS

By virtue of their pharmacological properties, the novel compounds and their
physiologically acceptable salts are suitable for treating diseases and symptoms of

diseases caused at least to some extent by stimulation of bradykinin-B1 receptors.

In view of their pharmacological effect the substances are suitable for the

freatment of



10

15

20

25

30

10 neuropathy, AlIDS-associated neuropathic pain, pain of lumbago,

non-herpes- associated neuralgia, post-zoster neuralgia, nerve damage,
cerebro-cranial trauma, pain of nerve damage caused by toxins or

chiemotherapys, phantom pain, pain of multiple sclerosis, nerve ro8CiEBR2008/060562
and painful traumatically-caused damage to individual nerves; 15 (d)

inflammatory | pain receptor-mediated pain in connection with diseases

such as osteoarthritis, rheumatoid arthriti4$¢ theumatic fever,

ENAQSYROUIR éSEH%i@%QR}&H’éﬂH%‘?}g%iﬂL gﬂ?‘ﬁ@@t&b@%é@@ a8 sFumatic

thé muscles and fascia (muscle injury, fibromyalgia), osteoarthritis,

joaénik usiftRaispiripris cgosehRRMIENEs SiakiBrifiarMtRbrfkERIR, Pain
S'Etﬁéglgggﬂ?éﬁ&%ﬂ%%@%é‘éﬁs?& W@ﬁ%@ré‘-’ﬂﬁ’té’éﬂﬁéb’{%éﬂBﬁ&’t@?ﬂ&

, systemic lupus erythematodes, (e) tumour pain associated
With vigresal frim £50/nashatd SRS SiViSUkAIBN X NABERIRIBISAlRaKPaIN

SAOAGKINS G RRORRAR Y BIPIRGREAIRBA 5 IS a lreRikas a8 ilcers,

solid malignant tumours and extensive metastases; (f) headache diseases

JotersiifialeyetisaanabslFiARobR RRCIOTS PE0RESEdRe U TR PRVE!, non-
(WitB2%ivathohapsi and s headadhetad R FAMPEHRCSRIPAIS G aused by

suitable for treating (g) inflammatory changes connected with diseases of
tharaaa isreesiBraneirardsthmiE feluding allergic asthma (atopic

qe %%%?B@ié%o‘é’ﬁ“ﬁﬁ:@@s‘%@@? SFRaBALARRXERISN. MaeLRlioRaly:
nduced asthma, viral or bacterial W02009/021944 PCT/EP2008/060562

|
RO ERRA AR Bfass KRR NEMFRRARIfIRANE MR 2 IGRAHG iAQN:BE Pes-
astpatite dliseashsiCHoNS S HRIBMeSAY gisRage (66EWd-cranial

including pulmonary emphysema, acute adult respiratory distress

SAHPB™M O BRRE SENRARRIRS A Ry SRR, O SherRthaTARY Phantom pain,

(saasonahangialkyRan s b remeiars b pandliseanesticalisashbyed
ust in the Iungs such as aluminosis, anthracosis, asbestosis, chalicosis,

Srsse, t9iiraLdyabaeb&S and byssinosis: (h) inflammatory phenomena

CRUShSFRWRWARLF) APdiRUEse pasiemaditiee 8\ywam iratonmeetiaPiath diseases
oedema and angiooedema, intestinal omé)llaints incl_ud'n% 10 Crohn's
Qgﬁigynowt:s,

dieiehsRs ARG v e EEHR 2 IRIEABIE B GHARIN S in{F

NepIissygbtis, (tesstitinh cystifish d uelisdiaiiermiotiskimdiseasemd fascia
(suchas . .~ . G " "

{muscle injury, fibromyalgia), osteoarthritis, juvenile arthritis, spondylitis, gout-
arthritis, psoriasis-arthritis, fibromyalgia, myositis, migraine, dental disease,
influenza and other virus infections such as colds, systemic lupus erythematodes,
(e) tumour pain associated with cancers such as lymphatid or myeloid
leukaemia, Hodgkin's disease, non-Hodgkin's lymphomas, lymphogranulomatosis,
lymphosarcomas, solid malignant tumours and extensive metastases;

(f) headache diseases such as e.g. headache of various origins, cluster

headaches, migraine {with or without aura) and tension headaches.

The compounds are also suitable for treating
(g) inflammatory changes connected with diseases of the airways such as
bronchial asthma, including allergic asthma (atopic and non-atopic) as well as

bronchospasm on exertion, occupationally induced asthma, viral or bacterial
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e.g. psoriasis and eczema), vascular diseases of the connective tissue,
lupus, sprains and fractures; (i) diabetes mellitus and its effects (such as
e.g. diabetic vasculopathy, diabetic 15 neuropathy, diabetic retinopathy)
angddighetimsymptoms in insulitis (e.g. hyperglycaemia, diuresis, PCT/EP2008/060562
proteinuria and increased renal excretion of nitrite and Kkallikrein); (j)
neurodegenerative diseases such as Parkinson's disease and Alzheimer's
disease; 20 (k) sepsis and septic shock after bacterial infections or after

t 2 ( that itchi lerqi i i ; ;
B b R S e R A e
(Pseassts and tissue damage; (q) inflammation of the gums; (r) benign

af : i | _ e tiligo:
SR R T e R DA oY e,
arcubesadlalt regizinat @rydis0290 8 0RITOmE PERES2008/060i6 2usg iiirmmation,
R s e S T A TR I s
durnestidarmetsn dxeticrasisiath aseBiramoaisinsit recpsieatdAhasiesis

B 18 80 BRSO EADING JRE GOTRUS AaLcing (o the

invention with stimu étlng sSubstances such as eine or other

éin-aleviamato aotbennessupays echbi e EbpoaNd S YUIRIedema after burns
BEAtnG, ,”&%r‘é?llﬁ?dg&gﬁ'lgadﬂd ae{ﬁogqﬁgag‘ﬁat,hﬁgs%%E%WW@%W?HHing

the compounds according to the IO invention. If, independently of the pain
tfeathientistraan endal aerativerneliise igitatlehaned sisidivarapleafapreatitis,

A oS R RS o
e.g. psoriasis and eczema), vascular diseases of the connective tissue, lupus,
sprains and fractures;

(i) diabetes mellitus and its effects (such as e.g. diabetic vasculopathy, diabetic-
neuropathy, diabetic retinopathy) and diabetic symptoms in insulitis (e.g.
hyperglycaemia, diuresis, proteinuria and increased renal excretion of nitrite and
kallikrein);

(j) neurodegenerative diseases such as Parkinson’'s disease and Alzheimer's
disease;

(k) sepsis and septic shock after bacterial infections or after trauma;

() syndromes that cause itching and allergic skin reactions;

{m) osteoporosis;

(n) epilepsy;

{0) damage to the central nervous system;

(p)} wounds and tissue damage,

(q) inflammation of the gums;

(r) benign prostatic hyperplasia and hyperactive bladder;

(s) pruritus;

(t) vitiligo;

(u) disorders of the motility of respiratory, genito-urinary, gastro-intestinal or

vascular regions and
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invention. 15 The following compounds may be used for combination
therapy, for example: Non-steroidal antirheumatics (NSAR): COX-2
inhibitors such as propionic acid derivatives (alminoprofen, benoxaprofen,
hustawg@aishcarprofen, fenhufen, fenoprofen, fiuprofen, fiulbiproferr/EP2008/060562
ibuprofen, indoprofen, ketoprofen, miroprofen, 20 naproxen, oxaprozin,
pirprofen, pranoprofen, suprofen, tiaprofenic acid, tioxaprofen), acetic
acid derivatives (indomethacin, acemetaé; alcofenac, isoxepac,

xpinax, sulindac, tiopinac, tolmetin, zidometacin, zomepirac) fenamic
ggﬂ\%?ﬁ}té%p(%gﬁ}/&fﬁ%éﬁc acid, mefenamic acid, tolfenamic acid),
biphenyl- carboxylic acid derivatives, oxicams (isoxicam, meloxicam,

A RN e BN A M Sunstances a
mssaroteiel (aghzorascheapycepmenteal deomstienamdbatazenetic animals and

hen one, phenylbutazone, propyphenazone and metamizol),
qﬁﬁgﬁﬁ% celecoxib, valecoxib, rofecoxib, etoricoxib). Opiate receptor

dyorisstingipais ignamo hshath/gsriaeeoyshisnq@abion)ieeagrauEs according to
renarphine, VO, 4 0 - inaid o

R O BB Pl oot

NCEGD Com\ogNR 86, GlivaaoneEx AR sUteDhy g matinodhersruse of the pain

UPCHRIZ D, WD CRIMARBARAING: WRNIRNC MRS RHRRAI, the

tectin, X-1002. 5 N-type calcium channel blockers such as

drgmtj@mtikﬁ,ei,nmmpdmmiys;b1h36mirgée@ﬁ_dsh@rr@j@mﬁl _ﬁ&a@@dagtments are
BRAUIAIRKS RICh %}nﬁ%’éﬁﬁ’% PRIBXERSs FEBEliRB HANIF B ctive

amltrifaty Ine, citalopram. Corticosteroids such as e.g. betamethasone,
LERTBROMINES cortidtitk CateharpemrRissneVidhr saIvGeeNds according to the
merhyisgdnisolone, prednisolone, prednisone 10 and triamcinolone.
Histamine H1-receptor antagonists such as e.g. bromopheniramine,
chloropheniramine, dexchlorpheniramine, triprolidine, clemastine,

HpReRMRG RS nBORRYIREG NS LB IREBRRYMIDRHGH FRS, for example:

methdilazine,” promethazine, trimeprazine azatadine, cyproheptadine,
antazoline, pheniramine, 15 pyrilamine, astemizole, terfenadine,

IiaRdiBoiaalinsiitsaalarstatiBAR): COX-2 inhibitors such as propionic acid
derivatives (alminoprofen, benoxaprofen, bucloxic acid, carprofen, fenhufen,
fenoprofen, fiuprofen, fiulbiprofen, ibuprofen, indoprofen, ketoprofen, miroprofen,
naproxen, oxaprozin, pirprofen, pranoprofen, suprofen, tiaprofenic acid,
tioxaprofen), acetic acid derivatives (indomethacin, acemetacin, aicofenac,
isoxepac, oxpinax, sulindac, tiopinac, tolmetin, zidometacin, zomepirac) fenamic
derivatives (meclofenamic acid, mefenamic acid, tolfenamic acid), biphenyl-
carboxylic acid derivatives, oxicams (isoxicam, meloxicam, piroxicam, sudoxicam
and tenoxicam), salicylic acid derivatives (acetylsalicylic acid, sulphasalazin,
mesalazine, and olsalazine), pyrazolone (apazone, bezpiperylone, feprazone,
mofebutazone, oxyphenbutazone, phenylbutazone, propyphenazone and
metamizol), and coxibs {(celecoxib, valecoxib, rofecoxib, etoricoxib).

Opiate receptor agonists such as e.g. morphine, propoxyphen (Darvon}, tramadol,

buprenorphine.
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fexofenadine, levocetirizine. Histamine H2-receptor antagonists such as
e.g. cimetidine, famotidine, and ranitidine. Proton pump inhibitors such as
e.g. omeprazole, pantoprazole, esomeprazole. 20 Leukotriene
antagobisiscand 5-lipoxygenasehemmer such as e.g. zafirlukast, PCT/EP2008/060562
montelukast, pranlukast and zileuton. Local anaesthetics such as e.g.
ambroxol, lidocaine. VR1 agonists and antagonists such as e.g.
NGX-4010, WL-1002, ALGRX-4975, WA510001, AMG-517. 25 Nicotine

e

| SNR089 26 VABB 306 NGB Agytifists RIRG-aditdddhists such as e.g.
S S NG, SIS oo
Wezeieide et CIMEFCZDBESEI 252 NMDA antagonists such as
gthﬁﬁégﬁg%é%g&rﬂnlch%'ﬂ§éi5@ck§@%’§%’é§%§%‘%%ﬁé? PRIARIUBP1-860.

él modulators such as'e.g. 673, retigabin. GABA _
redolarmgEughdse gliacessitmineds|Sersishery Rsahd ndfadretdrgraroxetine,

2S£ - , ine, duloxetine, clonidine,
?rﬁ%#p%%ﬂ%éﬂ%@%@%%ﬂ%é@ﬁ%Q%%i%?gfaine drugs such as e.qg.
suntsagsien s sittiban cnarheipraathaseital UIBRO B GO RISES s ary
for o i i P _ 10, _
SRS om0 98 LIRS rcarione
pRefbEEBIMIHARIODE: to 1 mg/kg, and, in the case of oral administration,

Mo tirta Mr}g&gpf&b&méagmigﬁé meﬁ%%béy.gr%%ﬁﬁ&m%gein

each case 1 to 3 times per day. The compounds prepared according to
teBlRTRaNEST ealiNse dansietehaniAtive NIy I disc HEREIL;
IfraBsCHIRIN Bt AR Mo IRHRNASRIDE IBK darihal #HRro ipnsdermatitilazine,
or orally, aerosol formulations beln% particularly suitable for inhalation.

ey eihazicBimeRIRE st ARG YRisheREIRea2Ntazoline, pheniramine,

pyrilamine, astemizole, terfenadine, loratadine, cetirizine, desloratadine,
fexofenadine, levocetirizine.

Histamine H2-receptor antagonists such as e.g. cimetidine, famotidine, and
ranitidine.

Proton pump inhibitors such as e.g. omeprazole, pantoprazole, esomeprazole.
L.eukotriene antagonists and 5-lipoxygenasehemmer such as e.g. zafirlukast,
montelukast, praniukast and zileuton.

Local anaesthetics such as e.g. ambroxol, lidocaine.

VR1 agonists and antagonists such as e.g. NGX-4010, WL-1002, ALGRX-4975,
WL-10001, AMG-517.

Nicotine receptor agonists such as e.g. ABT-202, A-366833, ABT-594, BTG-102,
A-85380, CGX1204. _

P2X3-receptor antagonists such as e.g. A-317491, 181S-13920, AZD-9056.

NGF agonists and antagonists such as e.g. RI-724, RI-1024, AMG-819, AMG-403,
PPH 207.

NK1 and NK2 antagonists such as e.g. DA-5018, R-116301, CP-728663, ZD-
2249.



10

15

20

25

preparations, such as tablets, coated tablets, capsules, powders,

suspensions, solutions, metered-dose aerosols or suppositories, if

appropriate together with one or more customary inert carriers and/or
dilgents/deroaxample with maize starch, 20 lactose, cane sugar, PCT/EP2008/060562
microcrystalline cellulose, magnesium stearate, polyvinylpyrrolidone, citric

acid, tartaric acid, water, water/ethanol, water/glycerol, water/sorbitol,
water/polyethylene glycol, propylene glycl,-cetylstearyl alcohol,

R e R e L A B b Ay . on-
EXPERBIENTAL SECTION Generally, there are IR, 1H NMR and/or

rﬁ%‘?& éﬂﬁﬁt%é%rntgen%&!’ﬂﬁ%??%&%ﬂ%@%gﬁ.%‘?ﬁ%@'|Eﬁ‘?6r 198 QUL
the Blants aré in volume Units of the SoIVEHts in question. For
defkidnmothdajiversusiume aigitéaansdagde.on a concentrated solution of

%%%?8}%@%3&?% Hé‘lg&?eiﬁ]gtig%?go%ﬁWEesd_Bﬁ 36id, bask 379 281 aroxetine,

solutions used for working up the reaction solutions areaqueous systems
awlimptine scieaddboncamittnbyl e Fotalhpsmaiog kastsieriigification, silica

0 Milli TREXTM,.35- : , , -
%?Mf i dt,lﬁ%q{ﬁj RLEFIM é%g‘@éq OB MRX iélt':ar{\,/'ﬁéﬁjé'tﬂptan, eletriptan.

armst umina 90 standardized, 00 pm, article No.
1.01097.9050) are used. In the descriptions of the experiments, the

: ) o . ini Xi C
B i e soge o

DIEXeaRs 5pr6e pyRIgH TR & XD sientydimetit Rin spnedieccs desmveight,
dimethyiinrmamige RMSRAIRERYSHRRO i BF GHIVAGSRREAIGh, from 0.1 to

hydrochloric acid MeOH methanol
8 mg/kg of body weight, preferably from 0.5 to 3 mg/kg, in each case 1 to 3 times

per day. The compounds prepared according to the invention can be administered
intravenously, subcutaneously, intramuscularly, intrarectally, intranasally, by
inhalation, transdermally or orally, aerosol formulations being particularly suitable
for inhalation. They can be incorporated into customary pharmaceutical
preparations, such as tablets, coated tablets, capsules, powders, suspensions,
solutions, metered-dose aerosols or suppositories, if appropriate together with one
or more customary inert carriers and/or diluents, for example with maize starch,
lactose, cane sugar, microcrystalline cellulose, magnesium stearate,
polyvinylpyrrolidone, citric acid, tartaric acid, water, water/ethanol, water/glycerol,
water/sorbito!, water/polyethylene glycol, propylene glycol, cetylstearyl alcohol,
carboxymethylceliulose or fatty substances, such as hardened fat, or suitable

mixtures thereof.
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25 NaOH sodium hydroxide solution TEA triethylamine tent tertiary TBTU
2-(1 H-benzotriazol-1-yl)-1.1.3.3-tetramethyluronium-tetrafluoroborate
TFA trifluoroacetic acid 30 THE tetrahydrofuran W02009/021944

RGJ255742084060562 -54 The following analytical HPLC method was/epooos/ososes2
used: Method 1: Column: Zorbax Stable Bond C18, 3.5 pM, 4.6 x 75 mm

Detection: 230 - 360 nm Eluant A: water / 0.1 % formic acid 5 Eluant B:
acetonitrile / 0.1 % formic acid Gradient: ggme in min %A %B flow rate In

mL/min 0.0 95.05.0 1.6 O. ié?ﬁ%(%%& ir]#g 33@% .6 5.0910.0
90.0 1.6 5.590.0 10.0 1.6 Gtk RPN @ molith Speed
ROD RP18e, 4.6 x 50 mm 10 Detectlon 190 - 400 nm Eluant A: water /

% fo acid El onitrjle / 0.1 % formic gcid,, Gradient: ti
R AN ST TR Fals i P SO ST 58, 6PP ST 401 15 GO B RO B that were
16rE20! 1"!51&5r5tm@|§t@xﬂfﬁ: s Mmhtgia’:he@o luohunid erclks@omeliblvents in
Flash RP1 e, 25x4.6m mm Detection; 190 - 4 0 nm EIua A: water/ %.
%Lfgl’grﬁlc ac%w ammoma e given volume unils are base on a concentrated

solution of ammonia in water.

Unless indicated otherwise, the acid, base and salt solutions used for working up
the reaction solutions are aqueous systems having the stated concentrations.
For chromatographic purification, silica gel from Millipore (MATREXW. 35-70 um)
or Alox (E. Merck, Darmstadt, Alumina 90 standardized, 63-200 um, article No.

1.01097.9050) are used.

in the descriptions of the experiments, the following abbreviations are used:

Alox aluminium oxide

BOC tert.butoxycarbonyi

TLC thin layer chromatogram
DCM dichloromethane

DIPEA diisopropylethylamine
DMAP 4-dimethylaminopyridine

DMF dimethylformamide

DMSO dimethyisulphoxide

EE ethyl acetate

HCI hydrochloric acid

MeOH methanol

NaOH sodium hydroxide solution

TEA triethylamine

tert tertiary

18TU 2-(1H-benzotriazol-1-y1)-1.1.3.3-tetramethyluronium-tetrafluoroborate
TFA trifluoroacetic acid

THF tetrahydrofuran



Eluant B: acetonitrile / 0.1 % formic acid Gradient: W02009/021944
PCT/EP2008/060562 -55 time in min %A %B flow rate in mL/min 0.0
90.010.01.62.710.090.01.6 3.010.090.01.6 3.390.010.01.6
Meibwd 42 eaumn: Waters Xbridge C18, 2.5 pM, 3.0 x 30 mm DeteTiRmEI08/060562
230 - 360 nm Eluant A: water / 0.1 % ammonia 5 Eluant B: acetonitrile /

0.1 % ammonia Gradient: time in min %A %B flow rate in mL/min 0.0
95.05.01.41.650.05.01.4 1.810.09:61.4 2.010.090.01.4 2.295

0 1.4 Method 5;, Col s Waters Xhri .2.5 pM, 3.0 x 30 mm
E@Fé%é&%W%a-ngg%!%éﬁn%"\gu%%m?%va% }? 8]‘:%% ammonia Eluant B:
acetonitrile / 0.1 % ammonia Gradient: time in min %A %B flow rate in
iflethis! 0:0 BABNO:1.4 1791t Strble Bopd @ddD dPaMa4Locipanm

90.0 1.4 W02800/021944 RLaT/ER30NB/060562 -56 Method 6: Column:
Waters Xbridge C18, 2.5 pM, 3.0x30 mm ]
Eluant A:  water/ 0.1 % formic acid

5 EluantB:  acetonitrile / 0.1 % formic acid

Gradient:

time in min %A %B flow rate in mL/min
0.0 950 50 1.6
0.1 95.0 5.0 1.6
4.5 10.0 | 90.0 1.6
5.09 10.0 1900 1.6
5.5 90.0 | 100 1.6

Method 2. Column: Merck Cromolith Speed ROD RP18e, 4.6 x 50 mm
10 Detection: 190 — 400 nm
Eluant A:  water/ 0.1 % formic acid

Eluant B: acetonitrile / 0.1 % formic acid

Gradient:
time in min Y%A %B flow rate in mL/min
0.0 90.0 |10.0 1.5
4.5 10.0 | 90.0 1.5
5.0 10.0 |90.0 1.5
55 90.0 100 1.5

15 Method 3:  Column: Merck Cromolith Flash RP18e, 25 x 4.6 mm
Detection: 190 — 400 nm
Eluant A:  water/ 0.1 % formic acid
Eluant B:  acetonitrile / 0.1 % formic acid
Gradient:
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Detection: 230 - 360 nm Eluant A: water/ 0.1 % ammonia 5 Eluant B:

acetonitrile / 0.1 % ammonia Gradient: time in min %A %B flow rate in

mL/min 0.0 95.05.01.40.810.090.01.4 2.010.090.01.4 2.295.05.0
Wbitwtallewing preparative methods were used for the reversedraiTase2008/060562
chromatography: 10 Method 7: Column: Varian C18 Microsorb, 10 pM, 50

x 160 mm Detection: UV controlled Eluant A: water / 0.2 % TFA Eluant

B: acetonitrile Gradient: time in min %A-%6B flow rate in mL/min 0.0 90.0

186().010001@05 6‘T§§%rﬁbuoo 675 q(’59§1uolouj §8%5°95 5185 1b.00
18._39-9.01 _)AIO}E%E V\IAVEZA(I)IOkQ Cﬂi)}\giﬁ P‘CDT{DEP.%C OBE)EOEGE\ -‘57‘I_\/Ietr}(?‘d 8:
controlied Eluahtz: water! & TORTEATDant & hetonttie./ 0.1 % TEA 5
Gradient: 3.0 10.0 | 90.0 1.6
3.3 90.0 100 1.6
Method 4:  Column: Waters Xbridge C18, 2.5 yM, 3.0 x 30 mm
Detection: 230 - 360 nm
Eluant A:  water /0.1 % ammonia
Eluant B:  acetonitrile / 0.1 % ammonia
Gradient:
time in min Y%A %B flow rate in mL/min
0.0 95.0 |50 1.4
1.6 50.0 | 5.0 1.4
1.8 10.0 [90.0 1.4
2.0 10.0 | 90.0 1.4
2.2 95 10 1.4
Method 5:  Column: Waters Xbridge C18, 2.5 uM, 3.0 x 30 mm
Detection: 230 - 360 nm
Eluant A:  water/ 0.1 % ammonia
Eluant B:  acetonitrile / 0.1 % ammonia
Gradient:
time in min %A %B flow rate in mL/min
0.0 95.0 5.0 1.4
1.8 10.0 | 90.0 1.4
2.0 10.0 190.0 1.4
2.0 10.0 ] 90.0 1.4
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time in min %A %B flow rate in mL/min 0.0 90.0 10.0 20.00 7.5 10.0 90.0
20.00 9.0 10.0 90.0 20.00 10.090.0 10.0 20.00 Method 9: Column:
Varian Pursuit XRs, 10 NM, 50 x 250 mm Detection: UV controlled Eluant
Aavaterd-9gao TFA 10 Eluant B: acetonitrile Gradient: time in e{T/##2008/060562
%B flow rate in mL/min 0.0 90.0 10.0 100.00 1.0 90.0 10.0 100.00 1.5
90.0 10.0 100.00 13.00100.0100.00 15.50100.0 100.00 15.7590.0
10.0 100.00 18.3 90.0 10.0 100.00 Methssl-10: Column: Varian C18
Pursuit XRs, 10 pM, 50 x 250 mm Detection: UV controlled 1s Eluant A:
water / 0.2 % ammonia Eluant B: acetonitrile W02009/021944
PCT/EP2008/060562 -58- Gradient: time in min %A %B flow rate in
ilethirdl 6:0 98aurorn 100V8etere Bonnae. 616006 UM o dMB0.00

13.0 0 100.0 $3000 ,45.5 $:300:3 480,00 15.75 90,0 10.0 180.00 19.0
90.0 10.0 180.00 '
Eluant A:  water/ 0.1 % ammonia

Eluant B:  acefonifrilte / 0.1 % ammonia

Gradient:
time in min %A %B flow rate in mL/min
0.0 95.0 |50 1.4
0.8 10.0 | 90.0 1.4
2.0 10.0 | 90.0 1.4
2.2 95.0 150 1.4

The following preparative methods were used for the reversed-phase

chromatography:

Method 7:  Colummn: Varian C18 Microsorb, 10 uM, 50 x 160 mm
Detection: UV controlled
Eluant A:  water/ 0.2 % TFA

Eluant B:  acetonitrile

Gradient:
time in min %A %B flow rate in mL/min
0.0 90.0 |10.0 100.00
1.0 90.0 110.0 100.00
1.5 90.0 {100 100.00
13.0 0 100.0 100.00
15.5 0 100.0 100.00
15.75 90.0 100 100.00
18.3 90.0 1100 100.00
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Method 11: Column: Waters XBridge C18, 5 pM, 50 x 150 mm Detection:
MS or UV controlled Eluant A: water/ 0.3 % ammonia 5 Eluant B:
acetonitrile Gradient: time in min %A %B flow rate in mL/min 0.0 90.0
102 dadh0M240 90.0 10.0 120.00 9.0 5.0 95.0 120.00 15.0 5.0 9B /EP2008/060562
120.00 15.595.05.0 120.00 17.595.0 5.0 120.00 Method 12: Column:
Varian Microsorb C18, 10 pM, 50 x 160 mm Detection: MS or UV
controlled 10 Eluant A: water / 0.1 % TEA7Eluant B: methanol
02009/021944 PCT/EP2008/060562 -59- Gradignt: time in,nin. %A %B
b amen ey e S s Rl R R R e
98.0 150.00 Defx2tin®8.0hpedirdited5 95.0 5.0 150.00 15.395.05.0
150.00 The fallowing,HPLC-methad sed for the preparative
separation of eﬁ%ﬁ ié‘mersY:V gﬁé&bﬂ%ieg)lumn: Daicel OJ-H, 250 x 4.6
mm, 5 pm DdikcitrB 230 adgomimi€/uanth-heRane + 0.2 %
diethylamine /Gertar}ﬂggl[; 70:30 Flow rate: 12 ml/min Gradient: isocratic

time in min %A %B flow rate in mL/min
0.0 90.0 |10.0 20.00
7.5 10.0 |90.0 20.00
9.0 10.0 | 90.0 20.00
10.0 90.0 100 20.00
Method 8: Column:; Varian Pursuit XRs, 10 uM, 50 x 250 mm
Detection: UV controlled
Eluant A: water/0.2 % TFA
Eluant B:  acetonitrile
Gradient:
time in min %A %B flow rate in mL/min
0.0 90.0 100 100.00
1.0 90.0 [10.0 100.00
1.5 90.0 |10.0 100.00
13.0 0 100.0 100.00
15.5 0 100.0 100.00
15.75 90.0 110.0 100.00
18.3 90.0 |10.0 100.00
Method 10: Column: Varian C18 Pursuit XRs, 10 yM, 50 x 250 mm
Detection: UV controlled
Eluant A:  water/ 0.2 % ammonia
Eluant B:  acetonitrile
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10 Method 14: Column: Daicel AD-H, 250 * 4.6 mm, 5 pm, 10 C
Detection: 230 -360 nm Eluant: n-hexane + 0.2 % diethylamine / i-propyl =

85 :15 Flow rate: 1 ml/min 15 Gradient: isocratic The following microwave
appagsabu yeas used: Biotage EmrysOptimizerTM W02009/021944CT/EP2008/060562
PCT/EP2008/060562 -60- Preparation of the End compounds Example |

NOCH, NNNCH3 CNJ HaCCHa"S 0 H3C OMe 51 a)ai sic H3C

CH3+ O OH3CCH3/CISSSOH OMeaMe A mixture of 2.0 g (14.69

mmol) 3,5-di@$&lamsol and 20 ml dichloromethane was combined with

5.85 ml (88.0 moﬁ chlorosulphonic acid while cooling with an 10 ice
bath. The reatitranimixiure wégAhen| StiBed for| Zwirate anmblidmtin
temperaturerang-then-poured-anto-56-miice-waterFhe-mixture-was
extracted with g mi dichIJ‘Po ethaﬁ‘g.‘ he ogrgg |'ngtracts were
washed with 5% @odium hydaggen | 10.0 100.00

1.5 90.0 |10.0 180.00
13.0 0 100.0 180.00
15.5 0 100.0 180.00
16.75 80.0 |10.0 180.00
19.0 90.0 1100 180.00

Method 11: Column: Waters XBridge C18, 5 pyM, 50 x 150 mm
Detection: MS or UV controlled
Eluant A:  water/ 0.3 % ammonia

Eluant B: acetonitrile

Gradient:
time in min %A %B flow rate in mi/min
0.0 0.0 |10.0 120.00
2.0 90.0 [10.0 120.00
9.0 5.0 95.0 120.00
15.0 50 95.0 120.00
15.5 95.0 5.0 120.00
17.5 95.0 |50 120.00

Method 12; Column: Varian Microsorb C18, 10 yM, 50 x 160 mm
Detection: MS or UV controlled
Eluant A:  water/ 0.1 % TFA

Eluant B: methanol
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carbonate solution, dried on sodium sulphate and evaporated to dryness.
C9H11Cl03S(234.70) 15 [M+H]+ = 234/236 TLC: silica gel, petroleum
ether/ ethyl acetate 9:1, Rf value = 0.46 1b) H3 CI 0 S=0O CH HO,-,~N,

Qot8GBERd44 HO - NH -- H3C CH3 11 OMe OMe 20 1.69 g (2IPLT/EP2008/060562

mmol) N-methylaminoethanol (BASF) and 6.68 ml (47.9 mmol)
triethylamine were dissolved in 100 ml dichloromethane. At 0C, 4.50 g
(19.2 mmol) product of 1a dissolved in 58 ml dichloromethane were

%(E@eﬂropwse The cooling was removed and the mixture was stirred
for ours at ambient W02009/021944 PCT/EP2008/060562 -61

temperature.

fihe feantion mikfire waskhen walhedratighirl rNthgmlnoch oric

acid and 5%
was dried or
(273.35) 5]
Rf value =0

CH3 +\/O

mmol) productfeat 1 b) 1.

chloride (FI

35% sodium

glulll ||yU|U ?
1 sodium sulphate and

+ i
I6ellT SUITU

Al c Ulgdlllb [Jllclb
0 :éaﬁp)orateci fo er/t?less C12H19N0G4S

M+HAH]% = 274 TLE5 Silica §4l, dichlaﬁd&&éﬁtﬁane / ethanol 19:1,

A2 1 ~\ Ll

[ o T B Van Y n’\l\ﬁl\l\l\(‘ o

B R

0
o A/

| HC CH

=0 \l\ f») U I‘I b I‘IOLJ
\ Ol\/(l;é3 Me 10 gﬁmlxture of 5.15 g (18.8

lal..and

75 Q (6 gdegmol) tetidiudyl- ammonium

‘haTRde solanhep

Mas-combl ' f f
h4.18 ﬁ ;2@3 mmol) tent-bu\tyl

15.3

95.0 5.0 150.00

The following HPL.C-methods were used for the preparative separation of

enantiomers:

Method 13:

Method 14:

Column:

Detection:

Eluant:

Flow rate:

Gradient:

Column:

Detection:

Eluant:

Flow rate:

Gradient:

Daicel OJ-H, 250 x 4.6 mm, 5 ym

230 — 360 nm

n-hexane + 0.2 % diethylamine / ethanol = 70:30
12 mi/min

isocratic

Daicel AD-H, 250 * 4.6 mm, 5 ym, 10 °C
230 -360 nm

n-hexane + 0.2 % diethylamine / i-propyl = 85 :15
1 mi/min

isocratic

The following microwave apparatus was used: Biotage EmrysOptimizer™
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bromoacetate in 20 ml of toluene at OC. The reaction mixture was then
stirred for 1.5 hours at ambient temperature, then diluted with diethyl
ether. After the phase 15 separation the organic phase was washed four
timres ity water until neutral, dried on sodium sulphate and evapecated2008/060562
to dryness in vacuo. The crude product thus obtained was purified by
column chromatography through silica gel (eluant: petroleum ether / ethyl
acetate 4:1). C18H29NO6S (387 49) 204dH+H]+ = 388 TLC: silica gel,

-3, Rf value =0.59 1d)CH3CH3 N1/0

NS : ' =3C CH3 H3C,[: CH3 OMe OMe
W02009/021944 PCT/E P2008/060562 -62 A mixture of 6.80 g (17.6
gg}:m rosfiuct 1c), 8 ml TFA and 100 ml dichloromethane was stirred for
9 t ambient temperature. The reaction mixture was then

evaporated to dryness in vacu residue was combined with 1 N
sodium hydroxide solution @@ﬁﬁ %tmgl acetate (organic
5 extracts were dlscardedg NLhe aqueotss phas was acidified with 2 M
hydrochloric acid, then extracted again with eth)il’ 1@ e. The organic
extracts were washed with water, dried on sodidi sulph&té and
evaporated to dryness in vacuo. C14H21NO06S (331.29) [M+H]+ = 332 10
analytlcal HPLC (method 1): retention time =3.4min 1e)HHCN~ O
N@H'C,N C ~N NCO ~NH OXCHd p CH3

0
Cl\él
H,C CH, 0, ,0 =0
+ g — s HC CH,
o oH
OMe
OMe

A mixture of 2.0 g (14.69 mmol) 3,5-dimethylanisol and 20 mi dichloromethane
was combined with 5.85 ml (88.0 mmol) chiorosulphonic acid while cooling with an
ice bath. The reaction mixture was then stirred for 20 min at ambient temperature
and then poured onto 50 m! ice water. The mixture was extracted with 100 m!
dichloromethane. The organic extracts were washed with 5% sodium hydrogen
carbonate solution, dried on sodium sulphate and evaporated to dryness.
CgoH11CIO3S (234.70)

[M+H]+ = 234/236

TLC: silica gel, petroleum ether / sthyl acetate 9:1, Rf value = 0.46

1b)
H
0 g
Che 4
“$50 s o ™~ sEo
HBG@CHS o —_— H,C CH,
OMe OMe

1.69 g (21.1 mmol) N-methylaminoethanol (BASF) and 6.68 ml (47.9 mmol)
triethylamine were dissolved in 100 m! dichloromethane. At 0°C, 4.50 g (19.2
mmol) product of 1a dissolved in 50 m! dichloromethane were added dropwise.

The cooling was removed and the mixture was stirred for 1.5 hours at ambient
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H,C CH H30 CH 2.6 ml (23.4 mmol) 1-methylpiperazine, 1.0 g (4.69

mmol) 3-amino-N-tert 15 butyloxycarbonyl-cyclohexanone (AB Chem) and

2.7 ml (49 mmol) glacial acetic acid were dissolved in 10 ml of methanol
snobstigrezk fan 30 minutes at ambient temperature. Then 1.99 g (9G@BEP2008/060562
mmol) sodium triacetoxyborohydride were added batchwise and the

mixture was stirred for 2 hours at ambient temperature. Then the reaction

solution was combined with hydrogen ca#thenate solution and 20 extracted

1 sieblaremaianacdie AAAMS RRRSRAARLGRA DM PRISUURSE N acid
vacuo and the residue was chromatographed on RP phase (Varian C18
XRS5 PrepaianbydrRIgemrartisenaty. solsiasl NBep(agnia phawe-Wpsdried on

201 RATIINES N H3 HaC CH ~/l a
%?’(%%%b%%@é& %‘&gr%gglé\é%}%%%%@u%%§857 ml (8.57 mmol) ofal M
$olpitloaNE AHHAAS BB minium hydride in toluene were dissolved in 8 ml

IM Qd:aéﬁnbient temperature 850 mg (2.86 mmol) product 1 e
issolved in 2 ml THE were slowly added. The reaction solution was

Sticfeasitiez Shelieblgrametiane’ etamlivh? Hydrbxrlea a1 %ita and

water were added. The precipitate was suction filtered and the reaction
solution was evaporated to dryness. C12H25N3 (211.35) [M+H]+ =212
f@hnalytical HPLC (method 2): retention time = 0.29 min 1g) HO " O, --~
NCH.H O CH, ' CH,

/\\/'35\ ’8 o N ’,O
HO =0 ﬁ/ o \Sf:D

HC “hoy ﬁ/o\ﬂ’/\Br — oo HC CH,
o]

Cile OMe

A mixture of 5.15 g (18.8 mmol) product from 1b), 1.75 g (6.60 mmol) tetrabutyl-
ammonium chioride (Fluka) and 80 ml of toluene was combined first with 100 ml of
35% sodium hydroxide solution, then with 4.18 mi (28.3 mmol) tert-butyl
bromoacetate in 20 ml of toluene at 0°C. The reaction mixture was then stirred for
1.5 hours at ambient temperature, then diluted with diethyl ether. After the phase
separation the organic phase was washed four times with water until neutral, dried
on sodium sulphate and evaporated to dryness in vacuo. The crude product thus
obtained was purified by column chromatography through silica gel (eluant:
petroleum ether / ethyl acetate 4:1).

C1gH2oNOgS (387.49)

[M+H]+ = 388

TLC: silica gel, petroleum ether / ethyl acetate 7:3, Rf value = 0.59

1d)

CH, CH,

e e}
Q N 7 N %
Qf Y\O/\/ T8=0 Hooc” o T gk
o H,C CHy  —— HBC\©/CH3

|
OMe OMe
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la~0CHa O=~S~NN~~NCHa +'HaCiNJCHaO 1S O ~N NHH ON
cis HaC OCH, HaCNJ CHa 360 mg (1.01 mmol) product 1d), 384 mg
(2.20 mmol) TBTU and 151 pl (1.09 15 mmol) triethylamine were
digsalvedinnaaml DMF and the mixture was stirred for 5 minutes ®CT/EFP2008/060562
ambient temperature. Then 460 mg (2.18 mmol) of product 1f) were
added. The mixture was stirred for 2 hours at ambient temperature and
then the solvent was eliminated in vacud@2n order to separate the

/t ixt j
A e R RS TR SR ORI e
elitvidoomistiaait: wes_:sﬁr@doﬁqoaﬁ Inctiats Wagmtéa:afc@mﬂp&rihktmae bheneeaction
e e s T Pt R P e combined with
FCY 4erR00digdasdde Sdution) and girttacteddwice matbrethy{racetate (organic

AR BN QU o BRI OHS SRRrcnire
dlaktethemexjraeiedrageivedithtettng aeelationidie ByoaNt exliretbwars washed
z%,gﬂi,@'cm%ss)n 36y é((glsmﬂg 13 ERISpYPRAMBSIT ASTIR Yasto.

eluting enantiomer), 9.7 min (slowly eluting enantiomer) Example 20 0
C1aH21NQgS (331.29)
[M+H]+ = 332

analytical HPLC (method 1): retention time = 3.4 min

1e)

o] N._0 N/\
e U T e
L oxr \O/é ch,

HC G,
MG,

2.6 mi (23.4 mmol) 1-methylpiperazine, 1.0 g (4.69 mmol) 3-amino-N-tert-
butyloxycarbonyl-cyclohexanone (AB Chem) and 2.7 ml (49 mmol) glacial acetic
acid were dissolved in 10 ml of methanol and stirred for 30 minutes at ambient
temperature. Then 1.99 g (9.38 mmol) sodium triacetoxyborohydride were added
batchwise and the mixture was stirred for 2 hours at ambient temperature. Then
the reaction solution was combined with hydrogen carbonate solution and
extracted with dichloromethane. The organic phase was freed from the solvent in
vacuo and the residue was chromatographed on RP phase (Varian C18 XRS,
preparative HPLC method 10).

C1gH31N302 (297.44)

[M+H]+ = 208

1f)
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~O/CH3/~0JN;H, + N CH3H3 HOIiN CH3 O~H3C~NJCH3 O 05 H
C/0O.CH3H3C/0O,CH3 310 2a+ HO~O~/ N.CH H3 N NIO-\N CH3
N~NH O=SI H3C'NCHa 0i9 NJ CH3 ( N3C~ H3C/~ Qtrans H ,C O'CH3

Git>Avaaleanusly to Example 1g) the title compound was preparegdmpr2008/060562
product 1d) 1s and product 1f). To separate the cis/trans mixture the

residue was chromatographed on RP-phase (Merck Chromolith Speed

ROD) (water + 0.1 % formic acid / acetosgrile + 0.1 % formic acid = 90:10

-> 0:100). In this way the racemic mixture of the trans-isomers was

obtained trans-Diastereomer: 20 C26H44N405S (524.72) [M+H]+ =525
analytioh| HPL nfmostbdd 2)Mretslotion tinésund &lomile2608/aR Bitbluene were

f’gé%{a@\'? . |_|cf)§ @%ﬁ%ﬁ;ﬁj a Sm%é %:r)’n%eNilafu% élgﬁ Jm~go(g|§% rh'w%w&ﬁg’roduct 1e
dissolved in 2 mi THF were slowly added. The reaction solution was stirred for 2
hours at 75°C. Then 1 N sodium hydroxide solution and water were added. The
precipitate was suction filtered and the reaction solution was evaporated to
dryness.

CiaHzsN3 (211.35)

[M+H}+ = 212

analytical HPLC (method 2): retention time = 0.29 min

19)
Q
HOJK/O\AQJ’CH' H, /O\ fl\/o e,
o= (Y Ty
/O\ + 0 - HSC/N\/ CH, o=s
N SN He 9 i 3 ~CH,
H,C” ¢

360 mg (1.01 mmol) product 1d), 384 mg (1.20 mmol) TBTU and 151 pl (1.09
mmol} triethylamine were dissolved in 5 ml DMF and the mixture was stirred for 5
minutes at ambient temperature. Then 460 mg (2.18 mmol) of product 1f) were
added. The mixture was stirred for 2 hours at ambient temperature and then the
solvent was eliminated in vacuo.

In order io separate the cis/trans mixture the residue was chromatographed on
RP-phase (Merck Chromolith Speed ROD) (water + 0.1% formic acid / acetonitrile
+ 0.1% formic acid = 80:10 -> 0:100). In this way the racemic mixture of the cis
isomers was obtained:

CosHaaN4OsS (524.72)

[M+H]+ = 525

analytical HPL.C {method 2): retention time = 1.53 min
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-0 + COo0 C N '110 ml (2 mol) benzylamine and 156.2 g (1 mol)
cyclohexanedione- monoethyleneketal, dissolved in 0.8 | toluene, were
boiled for 2 h using the water separator. Then the reaction mixture was
gvapResales siown and the residue was 10 taken up in 1 1 EtOH. TheT1/ep2008/060562
solution was combined batchwise with 23 g (0.61 mol) sodium
borohydride at 15-20C and stirred overnight. Then the reaction mixture
was evaporated down and the residue wag combined with 500 ml of water
and extracted twice with 400 ml ether. The organic phase was washed

ith water, dried and evaporated down. The residue was distilled under
high vacu 15 C15H21NO2 (247.33) [M+H]' =248 g tgmperature

=125:12 £ 0.p6 mbar) G,,20 6 208 g (0.84 Jprady -;NshL,a;;%N/CHSCH

(0.9 moj) benzylchioride, 138 §%1.0 mol) potas I\l? carbon@;g and 14! ’
v/ﬂ suspended ft 400 ml 6%\
Jo

© ol) potas8ium iodigé
N-methylp)gurtgllgiggne and stigred-fop, Z4:h at 80C. Then thg.mixture was cr; ot

cooled and combined with 51 water. The crystals recipitated were

stittog aferedueiJZoeusciasieIaeaTHE PETIREYREY 086 hagianiipmers by
WA TRRELIRKEMYLIR ME Mhikheesganic phase was dried and

evaporated down. The crystals were recrystallised from MeOH. ,
dIRH2 $retined31e) refepticolings ON-g Bdibert @utnaenaniirmersd.7 min
WEKSWIYSIRERES & HaAQSRR)pf water, combined with 100 ml 37 %

hydrochloric acid and stirred for 2 h at 60C. Then the solution was cooled

and made alkaline with 200 g (1.45 mol) potassium carbonate. The 10
PEsGiRifpted crystals were suction filtered and washed with water. The

crystals were then dissolved in DCM, the organic solvent was dried and

evaporate n. The residue was crystallised from eufm ether.

CZOI_HZSNB rﬁ&\/o\/\N’CH" + K\N ;TE’U\/O\/\N LCH,
' |

HdC/N\) s e

O j H3 \) O | H3
= H =
O//S } =z H, CH, Offs
CH
= O’CHE‘ H,C o

H,C

2a)
IO /Q
/J\/O\/\ ~CH /ﬁ\/ CH
O S I e
(\N NH O=8. - /N\) CH, N
. CH, o e d T
H,C HC ? trans s Sy
3

Analogously o Example 1g) the title compound was prepared from product 1d)
and product 1f). To separate the cisftrans mixture the residue was
chromatographed on RP-phase (Merck Chromolith Speed ROD)} (water + 0.1%
formic acid / acetonitrile + 0.1% formic acid = 90:10 -> 0:100). In this way the
racemic mixture of the trans-isomers was obtained :

frans-Diastereomer:

CosHaaN4OsS (524.72)

[M+H]+ =525

analytical HPLC (method 2): retention time = 1.41 min
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[M+H]'=294 15H3 NCC+H,C_NN,, (?-N} H,C-N/ N--(}0-N 1 ml (9.02
mmol) 1-methylpiperazine and 2.65 g (9.02 mmol) product 3c) were
dissolved in 40 ml THE and stirred for 1 h at 50C. Then at RT 2.87 ¢

%%&%93‘92%@90 sodium triacetoxyborohydride were added and thefrtBer008/060562
mixture was stirred for 2 h at RT. The mixture was then combined with

approx. 150 ml DCM, extracted with NaHCO3 solution and extracted
three times more with DCM. The organicgphase was dried and

evapor%\te down. The residue was purified by preparative HPLC (method
%@éﬁs? H35N3 (377.57) [M+H]' = 378 W02009/021944
PCT/EP2008/060562 _67 analytical HPLC (method 3): retention time =
0.68 min 3e CH, CN ND =\ -i HNC-N Cg }-NH, 5 644 mg (1.063 mmol)

product 3d) (c/s-isoMeﬁ')@m)yn\é% ml Me@k] and combined
with 150 mg of palladium at TThe r acﬁﬁltrjﬁixt was shaken for
5 h at RT and 50 psi in a hydrogen atrfisphere. catalyst was

fillered off and the filtrate was evaporated down. - 030(42C2HF302
(425.37) 10 [M+H]~=198fl/~H' CH 0 HC-'\ %

3a)
O - GO~ — OO

110 mi (1 mol) benzylamine and 156.2 g (1 mol) cyclohexanedione-
monoethyleneketal, dissolved in 0.8 | toluene, were boiled for 2 h using the water
separator. Then the reaction mixture was evaporated down and the residue was
taken up in 1 | EtOH. The solution was combined batchwise with 23 g (0.61 mol)
sodium borohydride at 15-20°C and stirred overnight. Then the reaction mixiure
was evaporated down and the residue was combined with 500 ml of water and
extracted twice with 400 mi ether. The organic phase was washed with water,
dried and evaporated down. The residue was distilled under high vacuum.
CisH21NO; (247.33)

[M+H] = 248

boiling temperature = 125-127°C (at 0.06 mbar)

3b)

O ¢ D) — EZ%@

208 g (0.84 mol) product 3a), 114 g (0.9 mol) benzyl chloride, 138 g (1.0 mol)
potassium carbonate and 14 g (0.08 mol) potassium iodide were suspended in
400 ml N-methylpyrrolidone and stirred for 24 h at 80°C. Then the mixture was

cooled and combined with 5 | water. The crystals precipitated were suction filtered,
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aN\_ /NHNC--N N ~--0 CH3 ~NH% \ | ~H 384 mg (0.9 mmol) product
3e) and 0.63 ml (4.51 mmol) TEA were dissolved in 5 15 ml DMF and
combined with 223.4 mg di-tert-butyl-dicarbonate. The reaction mixture
WaSstsred enernight. Then the solvent was evaporated off in vacegaae2008/060562
the residue was purified by preparative HPLC (method 11). C16H31N302
(297.44) [M+H]' = 298 20 analytical HPLC (method 3): retention time =
0.29 min H3C-N~ HaC'-N\ ~N O H ~N Gidl-NH NO CH3 H CH,
W02009/021944 PCT/ 008/060 :68,160 mg of product 3f), ...
SO AT (EAD B o DB e ASE i and
e aitedlduWithilheaosialawérgdraeysthltisad irdMAVEE@RT. under a

it eﬂlgtr@ QS e and then stirred for 3.5 h at 75C. Then the cooled
soititieh wa$ Stitred with a little water, combined with 4 ml 1 M NaOH and
filtered. 5 The solvent was evaporated off. C12H25N3 (211.35) [M+H]' =

analytical HPLC (method 3): retention time = 0.30 min 10 3h /~\

-NN ~/ N O~~N 3CH, H3C-N~-(}-HCH3 O_8/~CH3H C o, CH3
Analogously to Exargple 19) the compound was
product 1d) and pfo h C2 4N405S x 2€2 2 (752
[M+H]+ = 525 analyticat-HPLE (method 3): Tetentiorrtime # 1.41 min

200g (0.44 mol) product 3c¢) were suspended in 400 m! of water, combined with
100 mi 37 % hydrochloric acid and stirred for 2 h at 60°C. Then the solution was
cooled and made alkaline with 200 g (1.45 mol) potassium carbonate. The
precipitated crystals were suction filtered and washed with water. The crystals
were then dissolved in DCM, the organic solvent was dried and evaporated down.
The residue was crystallised from petroleum ether.

CooH23NO (293.40)

[M+H]" = 294

3d)

" ~

N
(ﬁj ; = HO-N N Q‘ +H,C N\_/N—O—N
1 ml (9.02 mmol) 1-methyipiperazine and 2.65 g (9.02 mmol) product 3c) were
dissolved in 40 ml THF and stirred for 1 h at 50°C. Then at RT 2.87 g (13.52
mmol) sodium triacetoxyborohydride were added and then the mixture was stirred
for 2 h at RT. The mixture was then combined with approx. 150 ml DCM, extracted
with NaHCOj; solution and extracted three times more with DCM. The organic
phase was dried and evaporated down. The residue was purified by preparative
HPLC (method 10).

CosHasN3 (377.57)
[M+H]" = 378
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Example 4 0 H3C' N/CHCH 3 CH30"S 0,CH3 H,C 020 4a H3C-N1\N
,,10-N/_0 ~\ 8 - HC-N~ N- }-NH W02009/021944 PCT/EP2008/060562

-69 Analogously to Example 3e) the title compound was prepared from
predust3ehoftrans-isomer). C11H23N3 x 2C2HF302 (425.37) [MPEii#ER2008/060562
198 5 Mhh\\ 0- , H'~ CH3 H3C- IN...NH2 H3C CN.~')~-CH, O O

Analogously to Example 3f) the title compound was prepared from product

4a) C18H31N302 (297.44) 10 [M+H]+6298 4c ~H CHI'H HNC-N N

Y? calmél ol Sglare g%%ﬂﬁe %%%sly to Example 3g)

le compoun was pré rom product
C12H25N3(211 35)

3e)
.
N
()
QL

644 mg (1.063 mmol) product 3d) (cis-isomer) were dissolved in 25 ml MeOH and

—  HO- N/m\;~l—<:>—r~m2

combined with 150 mg of palladium/C catalyst. The reaction mixture was shaken
for 5 h at RT and 50 psi in a hydrogen atmosphere. Then the catalyst was filtered
off and the filirate was evaporated down.

C11Hz23N3 x 2C;HF 30, (425.37)

[M+H]" = 198

3f)

HacmNQN : " Hc—- : >\\0 CH

384 mg (0.9 mmol) product 3e) and 0.63 ml (4.51 mmol) TEA were dissolved in 5
m! DMF and combined with 223.4 mg di-tert-butyl-dicarbonate. The reaction
mixture was stirred overnight. Then the solvent was evaporated off in vacuo and
the residue was purified by preparative HPLC (method 11).

CroHaNsO, (297.44) |

[M+H]" = 298

analytical HPLC (method 3): retention time = 0.29 min

3q)
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[M+H]+ =212 4d 0 HHC-N N..,, ~/ NO~\N CHCH3 HNC-NN Nv CHO0\J
CH3'0 CH3 Q HC 20 Analogously to Example 1g) the title compound
was prepared from product 1d) and product 4c). C25H44N405S (524.72)

Whdbbs2%25 analytical HPLC (method 3): retention time = 1.32 mgw/2B2008/060562
W02009/021944 PCT/EP2008/060562 -70- Example 50 H3C-N\...-~N N

~[O~~NCHCH /a 10,l| CHa~S~0O HaC O_CH3 H N-~NHH N...OD
NH I N"~/ NH + I N"'O™ NH 1 O+ ~O H3@&NU ~OHC-N J 1-O

HaC-~-CH3 HSC~CH3 HH C~C C~ 5 .
P AR LSO THE e S P Bke o
o np ot sionmaokrbbadtisl ditil 0D 21 grpivtassi iyd iddideohdiensnspehoaidR T
in_20 ml acetonitrile, Then 0.48 .5 mmol).his-(2-chlqr I ‘

R A eR i EaNte 2 e AR SIS G e ool
soAfleniQahstiradtioiitaxitite watecooteh inedeviiiuten Vit DaiHaand filtered.
eiﬂéag}) \ge\r/'lvt't\t]valsl\évaporated off.

CioHzsN3 (211.35)

[M+H]" = 212

analytical HPLC (method 3): retention time = 0.30 min
3h)

0O
N, CH,
O ~
P H,C—N N_Q—N\)‘K/ \/\"\‘ JCHS
H.C—N N—O—-H —— o CH, 0=3
3 \ /7
— CH, 0

H,C ot
Analogously to Example 1g) the title compound was prepared from product 1d)
and product 3g).

C26H44aN4OsS x 2C,HF;0, (752.76)

IM+H]+ = 525

analytical HPLC (method 3): retention time = 1.41 min

Example 4
e O\ i
=N N CH
OOy
CH, O=5
O
LCH,
H,C C
4a)
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HCI. The organic phase was dried on sodium sulphate and concentrated
by rotary evaporation. The residue was purified by preparative HPLC
(method 8). C15H29N302 (283.41) [M+H]+ =201 15 ~N'O'NH + "0" NH

MR%NGas7 R4 13C'N_j tp H3C-N\+13C-NON..,0.... NH Q\ C Cha&E008/060562
H CTCH3 HH C~CHa Analogously to Example 39g) the title compound was

prepared from product 5a). 20 C11H23N3 (197.32) [M+H]' = 198
W02009/021944 PCT/EP2008/060562 7 5¢ O CH3 O CH3 CND- ~\N
CHa N ~N CH3_Hc N~ %3075+HCN 30~9/HOC) O, CH3

FER 9L ARTSGTIRE e S PRUE B ERRGST LSRRyt 3)

f(@mpx@@m@@b) and product 1d) as a racemic mixture of the two
cis-isomers.. 5 2 5 C2HF302 (624.71) [M+Hj+ =511

é;‘ﬂé gl HQE@%‘%—Q é%é% ention time = 1.43 min Example 6 H3C 0
HAGHB:-N198~N CH Oaf CH3 ~S\'CH3 HO O 10 6a

4ah)

H HG
H.O—N NHHO—_NH ; s: D‘
3 \ ; 2 AV

Analogously to Example 3f) the title compound was prepared from product 4a).
C1gH31N30, (297.44)
[M+H]" = 208

4c)

H, C-* <:>—- CH H,C~N NHHQ—H
/' >_O)< TN -

Analogously to Example 3g) the title compound was prepared from product 4b).
C12H25N3 (211.35)
[M+H]" = 212

4d)

eyt OO
H,C—N N“"O‘N\ CH, 0=

CH, o O‘cH3
H.C

Analogously to Example 1g) the title compound was prepared from product 1d)
and product 4c¢).

CosHagNsO5sS (524.72)

[M+H]+ =525

analytical HPLC (method 3): retention time = 1.32 min
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O CH3IIOCH ~~0O~'"~N NN CH3 ~N.,,.a... Nom/ ~~N CH3 6 CH3 003
+NCHpas bl _CH36N30H3CO0\/H3C/OCH3 N The title
compound was prepared analogously to Example 1 g) as a racemic 15
Rt obihescis-isomers. C31H45N405S (586.79) [M+H]' = 58761 @£2008/060562
~0, ,~/CHallO CH3 JNNNH3NCHHNV/ICHOAS\+HNCH303
mbs \/ CH3 0 H3C O H3C / 0~CH3 20 W02009/021944
PCTIEP2008/060562 _72 156 mg (0.266gmmol) product 6¢) were
g':ssolvid :? 5 ml MeOH and combined with 50 mg palladium/C catalyst.

n mixture was shaken overnight at RT and at 50 psi in a
hydrogen atmosphere. Thenthe lyst was filtered off and the filtrate
was evaporated down%fn‘%hi,sﬁva N @mpwnc@awaas obtained as a 5
racemic mixture of the cis-isomers. C&4H4ON4 /J 6.66) analytical
HPLC (method 3): retention time = 1.39 min %\

H,C

o CHs

Sa)
H N’O‘Nﬂ H N"“O'“'NH K\Nr&m N{,..O,,,‘NH
: O/go + O/\Qo Ho NS O)*O * N O/&QO
Hﬁfé\cm Hﬁfé)\cris Hgfé\cria Hﬁ?{: CH,

0.5 g (2.5 mmol) tert-butyl 3-amino-cyclopentyl-carbamate (racemic c¢is), 1.73 g
(12.5 mmol) potassium carbonate and 0.01 g potassium iodide were suspended in
20 ml acetonitrile. Then 0.48 g (2.5 mmol) bis-(2-chloro-ethytl)-
methylamine-hydrochloride was added and the mixture was refluxed for 4 h. After
the reaction mixture had cooled, it was diluted with DCM and extracted with 1 M
HCI. The organic phase was dried on sodium sulphate and concentrated by rotary
evaporation. The residue was purified by preparative HPLC (method 8).
C15H29N30, (283.41)

[M+H]" = 201

5b)
HSC’NON 310 +H3C’NON

o

dc s

O"“NH
P fo/\N nHo N//’\NHHO””NH
o 0 H,C \,,J | A6 \,J |
H c—)\ CHs e
Koo CH,

Analogously to Example 3g) the title compound was prepared from product 5a).
CyqHo3N3 (197.32)
[M+H]" = 198

3
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6¢c CHs CHI HSC N N/ Vi O Hs HsC N.,.,a,.NJ~ O 0 CHs 1--i CHs 11\ +
CHs O,5 O/CHsroHsC O HsC\OCH, 10 75 mg (0.15 mmol) product
6b) were dissolved in 1 ml acetonitrile and combined with 0.054 ml (0.39
Rinathd/EA odhe reaction mixture was stirred for 15 min at RT, thegd:6i%008/060562
mg (0.15 mmol) bromoethane were added dropwise and the mixture was
then stirred for 24 h at RT. The mixture was purified by preparative HPLC
15 (method 8). In this way the title compgund was obtained as a racemic
géture of the cis-isomers. C26H44N405S X C2HF302 (638.74) [M+H] =
analytical HPLC (method 3): retention time = 1.41 min 200 ~0~\
CHs H.eC CHs\.N\__jCH O-AO\HCIO.CH odu t6%) -
(racemmz' M ?theocisfl‘sls})’ménﬁ) was separateq-into’th ANtIGMErSs cH,

! +

on the chiral phas\@*accordmg LC me;talaew. In this Way the 25
compound was obtained as‘a elgting enantiomer. C26H44N4(05 _CH
C2HF302 (638.74) W02009/621944 PCT/EP2008/060562 -73- [M+ﬁﬂf+ =

HRafvtisak s BLEPIS PR fiatepEinip e Wk PedpiteBfasapierdduct 5b)
and product 1d) as a racemic mixture of the two cis-isomers.

CasHaN4OsS x CoHF30, (624.71)

[M+H]" = 511

analytical HPLC (method 3): retention time = 1.43 min

3

Example 6
Q
Heo /N _O\ )
“.nN N CH
./ I?E)K/O\/\T/ JCHS
CH, Ot//s
¢
CH,
H,C 0
6a)

The title compound was prepared analogously to Example 1g) as a racemic
mixture of the cis-isomers.

C31H4eN4O5S (5686.79)

[M+H]" = 587
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NCH NOANi3 NNQH3 CHOQSiil OHG o CH3 53 The title

compound may be prepared analogously to Example 5. Example 8 N
NI~O~\N'CHbH, NN-\~O\-"N.CHt'. H3C NJCH3 O ,S+HaC NJCH3 O
wéehHRE IO CH' CH 3 H3C\ O ,CH3 10 8a H H O CH O CHpONHZH08/060562
CH3JlyNIXCH3 HCX~+NN"'O~CH+~\"~/OCH~JHaCN"0,HO

CH3 /NH CH H3CVN\ H3CN,_,,' CH3 CH3 CH3 Analogously to Example

1 e) the title compound was prepared as7 diastereomeric mixture of 1

A D D R RIS W ombine
raiteraateng b jpdtiifiedC C2EHMASNBOR 1(825i69) niMici a3 2bai®@swieright at RT
gﬁg \é{\ls]ocp@?’inH %Cp{%gogg'ngatmosphere. Then the catalyst was filtered off and the
filtrate was evaporated down. In this way the title compound was obtained as a
racemic mixture of the cis-isomers.

Cy4HagN4QOsS (496.66)

analytical HPLC (method 3}): retention time = 1.39 min

6¢)

75 mg (0.15 mmol) product 6b) were dissolved in 1 ml acetonitrile and combined
with 0.054 mi (0.39 mmol) TEA. The reaction mixture was stirred for 15 min at RT,
then 16.5 mg (0.15 mmol) bromoethane were added dropwise and the mixture
was then stirred for 24 h at RT. The mixture was purified by preparative HPLC
{method 8). In this way the title compound was obtained as a racemic mixture of
the cis-isomers.

CogHa4N4OsS x CoHF 30, (638.74)

[M+H]" = 525

analytical HPLC (method 3): retention time = 1.41 min

6d)
X
/@ O\/\ /CH3
Hac\/NON EHS N GH,

|
O=¢ |
>
© CH
H,C o

Product 6¢) (racemic mixture of the cis-isomers) was separated into the
enantiomers on the chiral phase according to HPLC method 13. In this way the
titlé compound was obtained as a slowly eluting enantiomer.

CosHasN40sS x CoHF30, (638.74)
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CH3 CI H3 W02009/021944 PCT/EP2008/060562 -74 Analogously to

Example 3g) the title compound was prepared from product 8a).

C14H29N3 (239.40) [M+H]' =240 58C 00 ~O~\/CH3~OCH3 YNN
Gld3dNoiazMz4C H3C N CH3 OOS H3C\ /N CH3 OOS CH3 H3C CH3~2008/060562
CH3 H C\ 0ICH3 a Analogously to Example 19g) the title compound was

prepared as a mixture of the cis-isomers of product 8b) and product 1d).
C28H48N405S X C2HF302 (666.79) 107d4+H]' = 553 analytical HPLC

ﬁi@aﬂ&dﬁgé%etention time = 1.44 min Example 9 0 H3C /N__ \ N)O
3 VW¥=CH30=S0 H,C70UCH, 159a\ N_HO-NNN/-NN

‘Ahdlytical GIRFLHBErethod B)Hiete @i IOl g: & YO DIGiM3

Example 7
O
N | CH
N ‘?‘/U\/O\/\N” e,
CH, O=5 i
C
LCH,

H,C 0

The title compound may be prepared analogously to Example 5.

Example 8
ACH,
(\N !\!l O\/\\fﬁ/CHbHa ‘[/\N. ‘\/ '??J/U\/O\/\i\il HCHS
HSCYN\) CH, o=s. * Hac\rm CH, OEI/S: :L/
o o
CH, oSN | o~ CH, He o
3
8a}
0 N__.O » i
HET N+ U \f o N N)Lokm;.,_ e ﬁiok ]
,\\/NH \FCHZ H,C N\) " H,C N\/
SH b b
CH, CH,

Analogously to Example 1e) the title compound was prepared as a diastereomeric
mixture of 1-isopropylpiperazine and tert-butyl-3-oxo-cyclohexylcarbamate. By
preparative HPLC (method 11) the cis-isomers were isolated as the racemate and
purified.

C1gHasN30; (325.49)

[M+H]" = 326

8b)
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H,C CHa H3C CH3 H3C CH3 0.3 g (1.41 mmol)
N-4-BOC-aminocyclohexanone and 0.18 ml (1.41 mmol) N-
ethylpiperazine were placed in 5 ml THE and combined with 0.08 ml (1.41

mmekod0elacial acetic acid. After approx. 30 minutes, 0.6 g (2.82aMEeib0s/060562
sodium triacetoxyborohydride were added and the mixture was stirred

overnight at RT. Then the mixture was diluted with water and evaporated
down. The residue was triturated with acetonitrile and separated from the

G005 LS A0 0S40 7B NG (1 1) Pt 62)

m,ﬂﬂﬁbN—; {282 afglytical HPLC (method 3): retention time = 0.45 min 5
I#+ H /-N N~~ N~ H3C CH3 H3C CH3 Analogously to Example
%) fit (Qompound was prepared as a mixture of cis/trans-isomers
from product 9a). C13H27N3 (225.37) 10 [M+H]' =226 9c H C/- ---../ "-:
[él@g‘O‘--'NICHbH + H3C N--O... N ~O-'-~N_CHbH 3 CH3 O-S CH3 O=S
OCH3 H C 30CH., 3 3 15 Analogously to Example 1g) the title

compound MaS\Pr ared from product 9b) and produ ) ag a mixture
of CIS/ a M rsﬁﬁd G\--/N--L\N ~O'~—=>NC . J\/o\/\N,CH
et B o

~CH CH,

M H,C (O H,C o
Analogously to Example 1g} the title compound was prepared as a mixture of the
cis-isomers of product 8b) and product 1d).

CaaHagN4OsS x CoHF 30, (666.79)
[M+H]" = 553
analytical HPLC (method 3): retention time = 1.44 min

Example 9
VA 0
/=N
WNO‘f]\E)J\/D\/\I;J/CHﬁ:HS
CH, 0=8. A
|
H,C e
9a)
i OO, OO
7 R /_ }_O +ud "\
o C._-CH, >T CH
3
HC g, e CHy HC CHs

0.3 g (1.41 mmol) N-4-BOC-aminocyclohexanone and 0.18 mi (1.41 mmol) N-
ethylpiperazine were placed in 5 ml THF and combined with 0.08 ml (1.41 mmol)
glacial acetic acid. After approx. 30 minutes, 0.6 g (2.81 mmol) sodium
triacetoxyborohydride were added and the mixture was stirred overnight at RT.
Then the mixture was diluted with water and evaporated down. The residue was
triturated with acetonitrile and separated from the precipitate by suction filtering.

The filtrate was evaporated down.
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\~-../7--CH3 OOS H C / 0 CH3 20 The title compound was separated off
from the mixture 9c) by preparative HPLC (method 9). C27H46N405S X
C2HF302 (652.77) cis-product analytical HPLC (method 3): retention time
Hb4sanini@2009/021944 PCT/EP2008/060562 -76- Example HgHEP2008/060562
C/_'/W ...0-N~O~~N~CH Hs CH3 0 S O HaC O CH3 The title compound
was separated off from the mixture 9c) by preparative HPLC (method 9).
5 C27H46N405S X C2HF302 (652.77) trams-product analytical HPLC

ethod, 3): refention time = 1.33 min Example 11 O N--/\

O EN> §@ O SO H3CO0~CH3 10 11a OJaN_~__ O N--(:1)-N\
FNGN=@120 O CH3 O 'CH3 0 kCH3 0 kCH3 CH3 H3C CH3 H3C CH3

15 lo y49 Example 9a) the title.compound was prepared from
@ﬁ&g@q%ﬂh%z%?&%ga%ﬂoﬁ%%ﬁao Rl%f:nga(fp)%gyg/lﬁ?&razine as a mixture

of cis/trans isomers. C1 3H33N302(323.47)

9b)
OO+ OO
H,C CH, H,C CH,
Analogously to Example 3g) the title compound was prepared as a mixture of
cis/trans-isomers from product 9a).
C13Ho7N3 (225.37)
[M+H]" = 226

9c¢)
/\\ o] /\\ L
N /N
we’ WNONkOwN”CHtH 4 HC LJN‘O“-»N’U\/O\/\?.*’CHa:m

Analogously to Example 1g) the title compound was prepared from product 9b)

and product 1d) as a mixture of cis/trans isomers.

9d)
N i
—
H,C L/N\‘O—;\;;)K/O\/\w/CHéHB
CH, O:US =N

:

_CH
H,C e

The title compound was separated off from the mixture 9c¢) by preparative HPLC
(method 9).

Ca7H46N405S x CoHF 30, (652.77) cis—product

analytical HPL.C (method 3): retention time = 1.43 min
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[M+H]+ = 324 20 analytical HPLC (method 3): retention time = 1.08 min
11b CH3 \--/ CH3 W02009/021944 PCT/EP2008/060562 -77 Analogously
to Example 3g) the title compound was prepared from product 11 a) as a

pYsbaeof aadrans isomers. C14H27N3 (237.38) 5 11c ~./N-.!\ PCT/EP2008/060562

N~O~.~~N CH~H3 CH3 OOS HaC O'CH3 Analogously to Example 1 g)
the title compound was prepared from product 11 b) 10 and product 1d).
The cis-isomer was isolated by HPLC (rigthod 9). C28H46N405S

@50 753 [%+H]+ = 551 analytical HPLC (method 3): retention time = 1.57

ple 12 HC O HC/NNO N~O',/ N CHbH3 CH3 OOS |
O~CH3 H ,C 12a) HSC}J-,\I/FKS H3C HN CH OCH3 CH3"3J
,- 0, O CH3 H3C C.H&0 H\-Q Hy

T

The title compound was separated off from the mixture 9c) by preparative HPLC
{method 9).

Ca7H4sN4O5S x CoHF 30, (652.77) frans-product

analytical HPLC (method 3): retention time = 1.33 min

HGC

Example 11
Yo\ 9
D"N\JN@_N/U\/O\/\’S,CH&HS
CH, 0=5 A
HC L 6Ot
11a)
H
) /TN /N H
g Y B D" _<:>— D_N\_/N—Q""N%O
W(CH HSC>VCH33 nd

Analogously to Example 9a) the title compound was prepared from N-4-BOC-
aminocyclohexanone and N-cyclopropylpiperazine as a mixture of cisftrans
isomers.

CigH3aN302(323.47)

[M+H]" = 324

analytical HPLC {method 3): retention time = 1.08 min

11b)

/N H SN K
LN N N + [ S N_Q”“N
~ cH, ~— ‘e
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Analogously to Example 9a) the title compound was prepared from

N-4-BOC- aminocyclohexanone and N-isopropylpiperazine as a mixture of
cis/trans isomers. C18H35N302 (325.49) [M+H]' = 326 V V02009/021944
RSP 8RN60562 -78- 12b H C N N- H + F{3C ~N-y,...N ~./ pCT/EP2008/060562
CH3-~-._// CH3 Analogously to Example 3g) the title compound was

prepared from product 12a) 5 as a mixture of cis/trans isomers.

C141-129N3 (239.40) [M+H]+ =240 12¢H-C ///["""~~~HC H C~\ NN
O~~NCHtH + H3C~ ~N~,...N~O~\NCHIH 3ils CH30=S5CH30OSH
C10_CH3NOO 1/0~0H3 10 Analogously to Example 19) the title
domafmmnekiyds Rrepapdel 3gihertteca@pd ambveeedurepddedsrammixioniect 11a)
of cis/trans isg erﬁtlr:? lZg}ﬂHe%QmN 0 H3C " ™/N NO-\N CH3Ha CH3 O

i) rﬂnguga, M3 ReTitRs compound was isolated from the mixture 12c)

1634 HHR2UE; (EZBR3BNA405S (55277) cis-product 20 [M+H]+ = 553 analytical

HPLC (method 5): retention time = 1.87 min

11¢)
Doy j-)k/o CH
LA O oy
CH, OL;/S
J
CH,
H.C o

Analogously to Example 1g) the title compound was prepared from product 11b)
and product 1d). The cis-isomer was isclated by HPLC (method 9).
C2sHasN405S (550.76)

[M+H]" = 551

analytical HPLC (method 3): retention time = 1.57 min

Example 12
M,C o
7N
0 _GH
Hac%Ni N‘Q_Tk/ \/\;}, ?Hs
CH, o=s
0
.CH,
HC 0
12a)
HG
H Hac ?
MO )‘Nﬁ HC%N/\\N
: Heo N H 4 s Wl
e 113 N CH
T L g 1oL
MG G, oot o O e,

Analogously to Example 9a) the title compound was prepared from N-4-BOC-
aminocyclohexanone and N-isopropylpiperazine as é mixture of cis/trans isomers.
C1sH3sN302 (325.49)

[M+H]" = 326
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W02009/021944 PCT/EP2008/060562 -79- Example 13 H3C~ O H3C

\./N,..~N CHtH a CH3 00 H C OCH a The title compound was isolated

from the mixture 12c¢) by HPLC. C28H43N405S (552.77) trans-product 5

IMFdborobshanalytical HPLC (method 5): retention time = 1.66 M@ T/EP2008/060562

Example 14 HaC'N~/N ~-J N.CHH CH3 O0'~HCO0_CH3 3101 4a

H3C'N~ 1.1 ml (6.87 mmol) 2-ethylenehexanoic acid were slowly added

dropwise to 90 mg (2.38 mmol) sodium b®rohydride in approx. 3 ml THE

and then stirred overnight at 15 RT. The hydride solution thus prepared

Was slowly added dropwise to a solution of 0.27 ml (2.19 mmol)
Zmethylhomopiperazine and 642 mg (2.19 mmol) 4

dlbenzylamlno cyclphexa none in approx. 27, ml THE and stirred for 2 h at

RT. Then the mixture-was evaporat dqwn the\ti mpound was

isolated as a _cis-i§émer'frgm tre probict thus’ ,&m i HPLC

(method 11). 20 C26H37N3 (391.59) “[M+H]' = 392 analytical ﬁ LC

W@; JeeRNamEBS 3) HROMNCWRBBUMI A M drepared from product 12a)

CT/EP2008/060562
as a mixture of cis/trans isomers.

CiaH20Ns (239.40)

[M+H]" = 240
12¢)
" C)\ e o] HSC>\ "\ o]

N t N '

N - N
\\./ ONJ\/O\/\N/CHhHS + H:‘C \\‘/ \QIE"T)J\/O\/\??,CHE;HS
Ch, 0= o CH, 0=8§
i o}
RG B HC oM

Analogously to Example 1g) the title compound was prepared from product 12b)

and product 1d) as a mixture of cis/trans isomers.

12d)

O )J\/ \/\N ?H
|
o= 8
O D\
LCH,
H,C O

3

The title compound was isolated from the mixture 12c) by HPLC.
CogHasN4OsS (55277} cis—product

[M+H]" = 553

analytical HPLC (method 5): retention time = 1.87 min
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-80- 14b) H3C~ ,NN N--( }-NH, Analogously to Example 3e) the title
compound was prepared from product 14a). C12H25N3 (211.35) 5
[M+H] =212 14c HH3G CH3 NV N HC'N~N NHa ...H C JN~f~0 CH3
wdssobstionr.of 135 mg (0.64 mmol) product 14b), 160 mg (0.73 nRGBIEP2008/060562
BOC 10 anhydride and 0.09 ml (0.65 mmol) TEA in 10 ml of methanol was
stirred for 48 h at RT. Then the mixture was evaporated down and the
product was isolated by HPLC. C17H33M302 (311.46) [M+H] =312 15
ggalitiﬁcgl gPLC (method 4): retention time = 1.21 min 14d ~\CH3 H 'NN

=N, O 0 CHaH3C-N~,/ CH3 1 ml (2 mmol) 2M lithium
aluminium hydride solltf on m*TH as sfowly added 20 dropwise to 0.18
g (0.58 mmol) produck;l:4c hin Ao g(Th/\rNre xed for 3 In at
reflux temperature. Then the mixture W8'§ coolechg wly combined
with a little water. The precipitated residue was $i itéed, washed
with acetonitrile and the filtrate was evaporated down in vacuo.

TheHitizne(mEsIsY)wWas [selaipd fometieorddyresizaby HPLC.
%93 48%@?‘3@?@95% ) # é'm%)%@uct

[M+H]" = 553
analytical HPLC (method 5): retention time = 1.66 min

Example 14
C’N\_/ O /j\/o\/\N CHE:HS
YL
¢
H,C F g s
14a)

WaWaW AW,

N
ST

1.1 ml (6.87 mmol) 2-ethylenehexanoic acid were slowly added dropwise to 90 mg
(2.38 mmol) sodium borohydride in approx. 3 ml THF and then stirred overnight at
RT. The hydride solution thus prepared was slowly added dropwise to a solution of
0.27 ml (2.19 mmol) N-methylhomopiperazine and 642 mg (2.19 mmot) 4-
dibenzylamino-cyclohexanone in approx. 27 ml THF and stirred for 2 h at RT.
Then the mixture was evaporated down and the title compound was isolated as a
cis-isomer from the crude product thus obtained by HPLC (method 11).

CaeHa7N3 (391.59)

[M+H]" = 392

analytical HPLC (method 3): retention time = 1.30 min
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H C-N--/N N~O~~NiCH Hs H C-Nr~ANN-"CH3 05S10 CH3HNC/
,CH3 Analogously to Example 1g) the title compound was prepared from
product 14d) and product 1d). 5 C27H46N405S X C2HF302 (652.77)

Mdbom bR analytical HPLC (method 3): retention time = 1.29 nRQT/EP2008/060562
Example 15H C - /--~V2 bH3 3 - N~O~~N.CH \~JI"O"SCH3 O CH3 H

,C 010 15a) H3C-NN :/ NH3 ~1 -CH3 O 844 mg (1.57 mmol) product 3e),

0.11 ml (1.57 mmol) acetyl chloride and 8036 ml 15 (7.82 mmol) DIPEA

% dissolved in 20 ml DCM and stirred for 2 h at RT. Then the solvent
evaporated down and the residue was purified by preparative HPLC

(method 10). c;gHgsﬁso 239. 3 H]'= 24020 1 b H3C-N N--( y--N
H3C-NN--(N ~/ 009/02 1944 ,4/@60562

Analogously to Example 3e) the titie compound was prepared from product 14a).
C12H2sN3 (211.35)
IM+H]" =212

14c)
HCN\//—O- HC N\/J—O—

A solution of 135 mg (0.64 mmol} product 14b), 160 mg (0.73 mmol) BOC-
anhydride and 0.09 m! (0.65 mmol) TEA in 10 mi of methanol was stirred for 48 h
at RT. Then the mixture was evaporated down and the product was isolated by
HPLC.

Ca7H33N30; (311.46)

[M+H]" = 312

analytical HPLC (method 4): retention time = 1.21 min

14d)
. O
HSC’GN—O—(}— Okg::: T C’N\J _O—

1 ml (2 mmol) 2M lithium aluminium hydride solution in THF was slowly added
dropwise to 0.18 g (0.58 mmol) product 14c) in 10 ml THF and then refluxed for 3
h at reflux temperature. Then the mixture was cooled and slowly combined with a
little water. The precipitated residue was suction filtered, washed with acetonitrile
and the filtrate was evaporated down in vacuo.

CiaHz7N3 (225.37)

[M+H]" = 226
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'-82 124 mg (0.52 mmol) product 15a), dissolved in 10 ml THF, were

slowly added dropwise to 0.69 ml (1.4 mmol) of a 2M lithium aluminium
hydride solution in THF. The mixture was stirred for 4 h at 75C. Then the
spbliBvaggombined with a little water, the precipitate formed was/ep2008/060562
filtered off and the filtrate was evaporated 5 down. C13H27N3 (225.37)
[M+H]+ =226 15¢ H,C-N \ ~(/---\ 0 CHSCH3 \CH N -J CH O =S' CH3
H3C O 10 Analogously to Example 1g)-te-title compound was prepared
from product 1d) and product 15g). C27H43N405S (538.74) [M+H] =

5 analytical HPLC (method 3): retention time = 1.47 min Example
16 H3C CH3 O~\N'CHtH~ HC'NJ C OS 3 H3CoO CH3 20 16a)

H3 O’ NH HONH, H@_(
|no)=2=cyclohexe = neéglssolvegml 1
' for 24

with' 100 mg Raney nickel and’ hydrogeﬁa
h at W02009/021944 PCTIEP2008/060562

Analogously to Example 1g) the title compound was prepared from product 14d)
and product 1d).

Co7H46N40sS x CoHF 30, (652.77)

[M+H]" = 539

analytical HPLC (method 3): retention time = 1.29 min

Example 15
C-N O_ )l\/o\/\N CHﬁH
|
HBC:Q\O’CHS
15a)

/ N\ H

/ N - N =N
—N N—O_NHZ [O——— H;}C N CH3

0]

844 mg (1.57 mmoli) product 3e), 0.11 mi (1.57 mmol) acetyl chioride and 1.36 mi
(7.82 mmol) DIPEA were dissolved in 20 ml DCM and stirred for 2 h at RT. Then
the solvent was evaporated down and the residue was purified by preparative
HPLC (method 10).

C1aH2sN30 (239.36)

[M+H]" = 240

15b)

OO, — OO

- N N e HG-N N N

p——y J—CH, R NcH,
Q
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-83 RT. Then the mixture was heated to 50C and hydrogenated for a

further 24 h. Then palladium/charcoal was added and the mixture was
hydrogenated for a further 24 h at RT. Finally 3 ml of 6 M NaOH were
aolgach@pskihe mixture was again hydrogenated for 24 h. Then thegT/ep2008/060562
catalyst was suction filtered and the filtrate 5 was evaporated down. The

crude product thus obtained was reacted further without purification.

CQHl?NO (155.24) analytical HPLC (meghod 3): retention time = 0. 61 min

CH3 H3C C O'N"v O~~NCHH NH C
SHE8 (DT 6119 SRHL T A ERRAHR 1000 b BBl Sdded
\dﬁ‘ipW@Bétfed.Bgm‘l\‘tp(r@.diuﬁtrﬁﬁﬁ)oﬁﬁlQMGﬂﬂQﬁid}uﬁiﬁﬂh‘rﬁSNﬁ@ﬁE solution in THF.
70.62) 15 [M+H]' =471 1 H3 300 HO-.N""~ . .
ST RHS BLNTRIEAD €515 Con 95 8 SS9 128 qmpinsd yitn @
(tiHBa 4 2HapOclpitebPesa-Mastittpesibdifiane Wer éiladted/ts &vaporated
sﬁflution of 42 mg 20 (0.09 mmol) product 16b) in 5 ml acetonitrile and the

fYe was stirred at RT. After oxidation had ended the mixture was
cOnmined (@itb g Tiftle water and evaporated down. The residue was

tfﬂirﬁﬁed: \%Eg DCM and suction filtered to

15¢)

HGC"N/j 9
N CH
HSC‘N/\\ N ‘O\NJ\/O\/\,;{ TH
N B — =
N "QJ,;L L o, Od’s
_CH,

CH, H,C 0

Analogously to Example 1g) the fitle compound was prepared from product 1d)
and product 15g).

 CorHasNAOsS (538.74)

[M+H]" = 539
analytical HPLC (method 3): retention time = 1.47 min

Example 16
H,C CH,
HaC/N\) H:s ]@\
16a)

HGC, CH, H,C CH,

L, — L

1 g (6.53 mmol) 5,5—dimethy!—3~(methylamino)—2-cyclohexen—1-one, dissolved in 15
m! EtOH, were combined with 100 mg Raney nickel and hydrogenated for 24 h at
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separate off the precipitated solid. The filtrate was evaporated down.
C23H36N206S (468.61) W02009/021944 PCT/EP2008/060562 -84
analytical HPLC (method 3): retention time = 2.22 min 16d H,C CH, \ H3C

G362 82N" "O'-\NCHbH CN NO--~N/CHtH' CH3 0 S | H C'Ne1/E8380s/060562
OOS C/O CHs H,C OCH3 ss5.25 pl (0.092 mmol) acetic acid were

added to a solution of 43 mg (0.092 mmol) product 16c¢) and 10.2 pl
(0.092 mmol) 1-methylpiperazine in 5 mlgnhydrous THE and the mixture
was stirred for 30 min at RT. Then 58.34 mg (0,28 mmol) sodi

R BO RYHHIE HascrdHEn L3-S KIS (raS Qe e 24
hbrapdRddileorafevativeps sddemetiypiparazinr: acalinaiicysedisifor a

O triacetoxyb id | ti ithi k and
THAaT 2 B Lo Do Tt B A DR LGP FHARC AR dok e was
thgapreciitatrohstlid favere BUTHeM filkerestanasheskwith hae ttititdle and the filtrate
the filtrate was evaporated down. The,residue w xtracted with D
Y ap T SRS SR w50 AMEE IR T SRTETE s ARLed ortber
seitasatasLiaffcaiiiesl on magnesium sulphate and 15 concentrated by

E?Qf%y mg)?é%t . The residue was purified by preparative HPLC
Mt : 8N405S (552.77) [M+H]' = 553 analytical HPLC

(@netlytid=3 - Ritentropttioe 3):Irdtemtion ZthExample hinCH CH3 H3CN
CH3OOCH3 O

16b)

H,C_ CH,

M,C. CH, /é\ Q

T e

HO TH CH, ngsﬁ\j\
CH, HoT o CHs

Analogously to Example 1g) the title compound was prepared from product 16a)
and product 1d).

CosH3sN205S (470.62)
[M+H]" = 471
16¢)
H,C. CH, MG CH,
D) D
s o _GH
Ho/k/\N)]\/o\/\El\E’CHi’JHS . o y \/\i?l EH,
CH, 0=s CH, o;;s S
H,C o Cs He™ N o

42 mg (0.1 mmol) Dess-Martin-periodinane were added to a solution of 42 mg
(0.09 mmol) product 16b} in 5 mi acetonitrile and the mixture was stirred at RT.
After oxidation had ended the mixture was combined with a little water and
evaporated down. The residue was triturated with DCM and suction filtered to
separate off the precipitated solid. The filtrate was evaporated down.
CosHasN20gS (468.61)
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H3C Product 1g) (racemic mixture of the cis-isomers) was separated into
the enantiomers on the chiral phase according to HPLC method 13. In
this way the 25 title compound was obtained as the fast eluting
enasiienefsay02009/021944 PCT/EP2008/060562 -85- C26HA44NA0ES2008/060562
(524.72 [M+H]+ = 525 HPLC (method 13): retention time = 7.3 min 5
Example 18 JIN N~O-N CHoH, /~, H. C'N CH, 0-0 O-CH3 s Product 1 g)
(racemic mixture of the cis-isomers) wasggeparated into the enantiomers
on the.chir, e according to HPLC. metho .In this way the title
@&%%ﬁ%h%ﬁ‘s@i@ﬁne{)&{ g“J’ss] %%?%p(%r; te'% mﬁge'r%gnqli%}ner. 10y
C26H44N405S (524.72 [M+H]' = 525 HPLC (method 13): retention time =
A Jpin Example 19 o H,C-NN,,,,,( N~O~~NCHtH, \~--JI-NCH, 005\ H C
15 19a N, - }-N\/ H3C'N~-/ ~_/ The trans-isomer was isolated from

the crudéspréduct 14a) by chromatography 20 (pre flve HPLC method
11). C26ﬁ3 (891.59) trans compound [M+H]+ =39 8
O T i R S
CH, o=$ H:,C/N\/ CH, 0=§
HC o~ HiC o

5.25 pl (0.092 mmol) acetic acid were added to a solution of 43 mg (0.092 mmol)
product 16¢) and 10.2 pi (0.092 mmol) 1-methylpiperazine in 5 mi anhydrous THF
and the mixture was stirred for 30 min at RT. Then 58.34 mg (0.28 mmol) sodium
triacetoxyborohydride were added and the mixture was stirred for a further 24 h at
RT. Then a few drops of 1-methylpiperazine, acetic acid, sodium
triacetoxyborohydride were added several times within a week and éfter 4 days
molecular sieve was added. Then the molecular sieve and the precipitated solid
were suction filtered, washed with acetonitrile and the filtrate was evaporated
down. The residue was extracted with DCM and sodium hydrogen carbonate
solution. The organic phase was separated off, dried on magnesium sulphate and
concentrated by rotary evaporation. The residue was purified by preparative HPLC
{method 9).

CoaH4sN40OsS (552.77)

[M+H]" = 553

analytical HPLC (method 3): retention time = 1.76 min

Example 17

Product 1g) (racemic mixture of the cis-isomers) was separated into the
enantiomers on the chiral phase according to HPLC method 13. In this way the

title compound was obtained as the fast eluting enantiomer.
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W02009/021944 PCT/EP2008/060562 -86- 19b HC'N-}-NHS a H3C',J
\ / Analogously to Example 3e) the title compound was prepared from
product 19a). C12H25N3 x 3 HCI (320.73) 5 [M+H]+ =212 19c HH,C

Gidaood21940/ThNHa N N~~.NCH N~HaC'/~-Oa HC O  PCT/EP2008/060562

Analogously to Example 14c) the title compound was prepared from
product 19b). 10 C171-133N302 x 3 HCI (420.85) [M+H]+ =312 1 9d
CH, NN,,..,(}-Ho CH3 N N,,,. N H3C @843C CH3 15 Analogously to

pg %%) ggg title compound was prepared from product 19c).
?%%IT@ P\é g( AHP(% (420.85) C13H27N3 (225.37) analytical HPLC
(Meﬂﬂlﬁd=352£etention time = 0.304 min 20 19e H3C'N O~iCH, HaC-'N,,,.

NCH +~CHa O "? "-.../CHa O CH,
%0§ |§éj%?]%|j/\% ILS(grr}ltb e e'fhe tit g%ompound was prepared from

product 19d)
Example 18

(\N O J\/O\/\N CHéH
o \) 0=8

; O Eg L CH
H,C o

3

Product 1g) (racemic mixture of the cis-isomers) was separated into the
enantiomers on the chiral phase according to HPLC method 13. In this way the
title compound was obtained as the slowly eluting enantiomer.

CogHasN4OsS (524.72

[M+H]" = 525

HPLC {(method 13): retention time = 9.7 min

Example 19
G
N Niier,
e (o,
CH, 0=5
Q
LCH,

H,C 0

19a)

H Q”N\J

The trans-isomer was isolated from the crude product 14a) by chromatography
{(preparative HPLC method 11).

CasH37N3 (391.59) frans compound

[M+H]" = 392
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and product 1d). W02009/021944 PCTIEP2008/060562 -87-
C27H46N405S x C2HF302 (652.77) [M+H]' = 539 HPLC (method 3):
retention time = 1.30 min 5 Example 20 O-'~CH3 C ji O CH' (J'.,'NI~ N~
wd2dodloATdSAN/ N CHa HaCyN CH3 0 ~S/ NI-Ij CH3 O _S O OPCH3ED08/060562
C p'CH3 CH3H C 0O,0H3 20a) 'C'..~~NNHCH3+NNH1'CH | ~CH
H3C INS jC3 H3CY N~~00CHaY O O CH3 CH3 CH3 10 The
trans-isomers were isolated from the crug@-product 8a) as a racemic
rﬂ%ijre by preparative HPLC (method 11). C13H35N302 (325.49)
-compound [M+H]+ =326 15 20b/\) NaNH + rNrNH H C N1/H3
H3C" /N J CH3 CH3_.CH3 Analf{gg@to Example 3g) the title compound
was prepared as @ mixtufe of-tie trads-isomers from pro c@l;
C14H29N3 (239746)-20 [M+H] = 240 W02009/021944. /" N
PCT/EP2008/060562 -88- ’

Analogously to Example 3e) the title compound was prepared from product 19a).
C12H25N3 x 3 HCI (32073)
[M+H]" = 212

19¢)

Analogously to Example 14c) the title compound was prepared from product 19b).
C17H33N302 X 3 HCI (42085)

[M+H]" = 312
16d)
(\ ‘‘‘‘ H "5 e, 7 H
HaC/N\JN (}/— of T T HSC’GN O—N\CH3

Analogously to Example 14d) the title compound was prepared from product 19¢).
C47H33N3;0, x 3 HCI (420.85)

C13Ha7N; (225.37)

analytical HPL.C (method 3): retention time = 0.304 min

19¢)

H,C 0
Analogously to Example 1g) the title compound was prepared from product 19d)
and product 1d).
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-'1~JIO CHa”*!'IV'O CHa r N/~ 'N "'~/ ~~N CHa + ( N/~N ~\N CH3 H,Cy

IN CHa O=S/H3c IN CH3 O=S CHa OC\ O.CHa CHa H ,C\ C.CHa

Analogously to Example 1g) the title compound was prepared from
progewel@Bib)45 and product Id). C28H48N405S x 2C2HF302 (786@REP2008/060562
[M+H]+ = 553 analytical HPLC (method 3): retention time = 1.53 min 10

Example 21 H3C NN O --Njt~O'-\N' CH,CHa CF30;,S/ O HC\OCH3

a 21a /~ ~FAF H3C-NN--( }- NH2 + F Y-@XO H3C-N N-(N f F 15

tQ titte compound was prepared from
dd‘&thLé %ang?ﬁﬁg%iégé trﬂhydride. C13H22 F3N30 (293.33)
[M+H]+ 284 analytical HPLC (method 5): retention time = 1.16 min 20

F(H%'q Cﬁ\\é\{w@é :2 ']leF Qﬂ%n%{m]é\”-: 1%5 ﬁ Analogously to Example 15b)

e compound was prepared from product 21 a): W02009/021944
PCT/EP2008/060562 _89- C13H24 F3N3 (279.35) [M+H] " = 280

@X%IM!%I%PLC (method 5): retention time = 1.36 min
PO ]
| LCH,
[/\ ""friJk/O\/\lw\l/C%CHS .\ (\N rg’tk/o\/\r?s o,
H CYN\) CH, 0=5 HGCYN\) CH, o=,/s:©\
CH, :c o-CHa CH, SC oM

20a)

N NHOCH, * (\ N 'NH  CH,

N e
CH, CH,
The trans-isomers were isolated from the crude product 8a) as a racemic mixture
by preparative HPLC (method 11).
C1aHasN30, (325.49) frans-compound

[M+H]" = 326
20b)
SHPS S
CH,

Analogously to Example 3g) the titte compound was prepared as a mixture of the
trans-isomers from product 20a).

C14H29N3 (239.40)

IM+H]" = 240
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521CH3C-NNNpCH3 ~J /N~\NLH 3-.-_./OsCF3HCOCH, 3

Analogously to Example 15c¢) the title compound was prepared from

product 21 b) and product 1d) and purified by HPLC (method 9).
GRAIESEBNAMSS X C2HF302 (706.74) 10 [M+H]' = 593 Examplee@2/ERe008/060562
OCH3 N/~N~CH3 -CH30O"SN H3C ~CH3 H,C O 15 22a) NH + O;

~aNH CH N NH C/H3 CH3///1 CH3 HC' N-) O~O~CH3 N O O CH3 H3C
Analogously to Example 1 e) the title comapeund was prepared from

-methyl- homopiperazine and tert-butyl (3-oxo-cyclohexyl)-carbamate as
o)
ture of diastereomers. 20 C17H33N302 (311.46) analytical HPLC

(method 3): ntiop time = 0.42 min W02009/02194 0

PCT/E 0562 90 220N NH ( fNH CHI~ PPN
| I ’ !
CH

N N 1
TN \ o=s H G N o, 0=s
h dY 7 T J
CH N CH CH, O/CHS

? H,C o” ¢ H,C

Analogously to Example 1g) the title compound was prepared from product 20b)
and product 1d).

CaaHasN4OsS x 2C,HF 30, (780.82)

[M+H]" = 553

analytical HPLC (method 3): retention time = 1.53 min

Example 21

G

Hac—-Nﬁ cH
\\JN*O_N/[K/O\/\ET{ o,
3 G
LCH,
H,C 0

21a)

F
| F
H,C—N N—<:>~NH + ?/S/O © N N—D—H F
2~ 2 i 3
/ OFI N P
N o F

Analogously to Example 15a) the title compound was prepared from product 3e)
and triflucroacetic anhydride.

CizHoo F3N3O (293.33)

[M+H]" = 204

anaiytical HPLC (method 5): retention time = 1.16 min

21b)
/ hS H / Y H
H,C—N N N F H,C—N N N
TN/ < > —tF _/ < > F
o F ké?

Analogously to Example 15b) the title compound was prepared from product 21a).
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V _<RCH' OOCHNJN H3C H3C Analogously to Example 1f) the title
compound was prepared from product 22a) as a mixture of

diastereomers. 5 C13H27N3 (225.37) analytical HPLC (method 3):

igteniiemiags= 0.26 min 22c O O~~N CH,CH3 + N,, N~O~~N @&ly/E#$008/060562
CH3OOSNJCH300SJC H3CN,CH3H3C,,CH3 HCOHal0
Analogously to Example 1g) the title compound was prepared as a

racemic mixture of the cis-isomers. C27BB6N405S (538.74) [M+H]' =

3 ) CH300S ~O CH3 NHaCHCOCH3 3The
?g?&rﬁ% ek

ample 22c) was separated into the enantiomers on
bl}ﬁralZBihse according to HPLC method 14. In this way the title

R BT e o e = L3 min
21¢c)

HC—N “O* )L, \/\N
Q,CH3

H.C

Analogously to Example 15¢) the title compound was prepared from product 21b)
and product 1d) and purified by HPLC (method 9).
C27H43F3N405S X CgHFgOz (706.74)

[M+H]" = 593
Example 22
9]
(\N/O\N)‘K/O\/\N/CH
J CH, 0=8
HEC/ ~CH,
H,G o}
22a)
NH ?O\ e N/O\NH CH,
H,C o

Analogously to Example 1e) the title compound was prepared from N-methyl-
homopiperazine and tert-buty! (3-oxo-cyclohexyl}-carbamate as a mixture of
diastereomers.

C17H33N205 (311.46)

analytical HPLC {method 3): retention time = 0.42 min
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W02009/021944 PCT/E P2008/060562 -91- Example 23'1 'V CH3 Co
CN"'NNCH3JJCH3C SH3CNI.CH3 H3C C The racemic mixture of
Example 22c) was separated into the enantiomers on the chiral phase
aeeeseine 1e44PLC method 14. In this way the title compound wa$&T/EP2008/060562
obtained as a slowly eluting enantiomer. C27H46N405S (538.74) [M+H]'
=539 HPLC (method 14): retention time = 1.57 min 10 Example 24 /
N~~. .... CH3 H3C"N~/ N ~~N C H3 CH8 {S 0 H30 0.CH3 The racemic
ture of the cis-isomers from Example 5c) was separated into the
tiomers on the chiral phase according to HPLC method 13. In this
way the title compound was ebtained as a slowly elutlnim‘%mer 15

C25H42N405S (510, +H i {:},Jrl HPLC (met tion time
=12.37 min Examp| j JIo I—Q\C/Nch ~NN CH CH3 GRS
H, C H, C

Analogously to Example 1f) the title compound was prepared from product 22a) as
a mixture of diastereomers.

CiaH2yN3 (225.37)

analytical HPLC (method 3): retention time = 0.26 min

22¢)
N/C\ /L\/O\/\N H, + O J\/ \/\N H3
) 1
H c | . TH, C s oM

HC o s
Analogously to Example 1g) the title compound was prepared as a racemic
mixture of the cis-isomers.

CarH4eN4O5S (538.74)
[M+H]™ = 539

22d)

(/\NQ\NJ)\/O\/\N’CH

3
I i CH,
\) CH, 0=3
/N O/ ﬁ
H,C qc O,CH3

3

The racemic mixture of Example 22¢) was separated into the enantiomers on the
chiral phase according to HPLC method 14. In this way the title compound was
obtained as a fast eluting enantiomer.

Co7HagN41O5S (538.74)

[M+H]" = 539

HPLC (method 14): retention time = 1.31 min
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20 H3C 0.CiH3 The racemic mixture of the cis-isomers from Example 5c¢)
was separated into the enantiomers on the chiral phase according to
HPLC method 13. In this way the title compound was obtained as a fast
elaiingoanabtiomer. W02009/021944 PCT/EP2008/060562 -92_ PCT/EP2008/0680562
C25H42N405S (510.69) [M+H]+ = 511 HPLC (method 13): retention time
=6.96 min 5 Example 26 0 CH, NN CH3 H3C~N) CH3 OOSHC
O~CH3 3 26a) H3c I\ p/N"0 H3CVN, 0210 1.0 ml (9.4 mmol)

é—fl;é'%rqgiggbenzene 2 g (14.1 mmol) potassium carbonate and 1.2 ml

-ethylpiperazine in 20 ml DMF were refluxed for 48 h at
185C. Then another 1.2 ml (9. olkN-ethylpiperazine was added and

the mixture was refluxeg(for@ ébdq Iheq\iﬁ‘?ecgarbonate was
filtered off and the filtrat evapo&ated dovwl-sTh \re5|due was purified

by preparative HPLC (me od 10). 15 C12H17N>§O (2835. %g) [M+H]+ =
236 analytlcal HPLC (method 3): retention time'€0.77 mi 26b N" N"0 rN

%e'?ln?ig ml}lx Sﬁﬁ%ﬁ%ﬁeoﬁg)(%g’é é@g@gﬂ%@%gttﬂg@ﬁé}ﬂ 31%rs on the

imura- ca
chlrat phase accordmg to HPLC method 14. In this way the litle compound was

obtained as a slowly eluting enantiomer.
Co7H4sN4OsS (538.74)

[M+H]" = 539

HPLC (method 14): retention time = 1.57 min

Example 24

The racemic mixture of the cis-isomers from Example 5¢) was separated into the
enantiomers on the chiral phase according to HPLC method 13. In this way the
title compound was obtained as a siowly eluting enantiomer.

CasHaaN4OsS (510.69)

[M+H]" = 511

HPLC (method 13): retention time = 12.37 min

Example 25
[—\N"O\ 1
H:sC"—N\__j N)k/o\/\i\l’cHa H,
| H
CH, O=s._~
H.C [l
The racemic mixture of the cis-isomers from Example 5¢) was separated into the

enantiomers on the chiral phase according to HPLC method 13. In this way the

titte compound was obtained as a fast eluting enantiomer.
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25

suspended in 25 ml MeOH and shaken for 24 h at RT and 5 bar in a

hydrogen atmosphere. Then the catalyst was filtered off and the filtrate

was evaporated down. In this way the title compound was obtained as a
mixroos/of tiastereomers. 25 C12H25N3 (211.35) W02009/0219247/EP2008/060562
PCT/EP2008/060562 - 93 [M+H]' = 212 analytical HPLC (method 5):

retention time = 1.19 min 26c¢) cH H3C- N3C CH3 r N NH CHI NIC, m

H,C,~,NJ NH, + 0 0 0OxCH H3CNJ O~60&H3 613 mg (2.81 mmol)

g%%ﬁ%ﬂ?z%%dﬁrﬁ%%%n ml (5.15 mmol) TEA were added to a solution of

roduct 26a) in 15 ml DCM and the mixture was
Sitred for #Bth at RT. Then the precipitate formed was suction filtered and

wﬁf@grﬁﬂéﬁkb%%: Ihedlsate nas evagerated down and purified by

preparative HPLC 10 (method 10). The two products were combined. In
this way the title compound was obtained as a mixture of diastereomers.

%}(gﬁ,@§§2 (311.46) [M+H] = 312 analytical HPLC (method 5):

retention time = 1.50 min 15 26d) NjaNH H3C™NJ CH3 Analogously to
Example 14d) the title compound'was prgpared from 26¢) as a mixture of
diastereomers. 20 C13H27N3 . pl/fM:I‘PI}'/—‘\Z;EJZ%*B@e) 00

\
H,Co N CH, O=8.

I
’ CH
HC F g

26a)

H,C N /@ 0
OO, oy
1.0 ml (9.4 mmol) 3-fluoronitrobenzene, 2 g (14.1 mmol) potassium carbonate and
1.2 m! (9.4 mmol) N-ethylpiperazine in 20 m| DMF were refiuxed for 48 h at 185°C.
Then another 1.2 m! (9.4 mmol} N-ethylpiperazine was added and the mixture was
refluxed for a further 30 h. Then the carbonate was filtered off and the filtrate was
evaporated down. The residue was purified by preparative HPLC (method 10).
C12H17N30, (235.28)
[IM+H]" = 236
analytical HPLC (method 3): retention time = 0.77 min

26Db)

. o O

Hjcvf\l\) o HSC\/O
550 mg (2.34 mmol) product 26a) and 300 mg Nishimura-catalyst (Rh/Pt) were
suspended in 25 ml MeOH and shaken for 24 h at RT and 5 bar in a hydrogen

atmosphere. Then the catalyst was filtered off and the filtrate was evaporated

2

down. in this way the title compound was obtained as a mixture of diastereomers.
CiaHasN3 (211.35)
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CH3 3 ~N N~0~~N CH3 CH CHH3C~NCH3 0O ,6 + H3SCN CH30S OC/

OCH3 OC/ O.CH3 25 W02009/021944 PCT/EP2008/060562 -94 , ~p
CH3,a~OCH, rN~\NH3rN N ~N~H3 H,CVN CH3 O =6 + H,C~N CH,
@b GHB CH C O C O, Analogously to Example 1g) the titRCT/EP2008/060562
compound was prepared from product 1d) and product 26d) as a mixture

of diastereomers. The purification and the 5 separation of the cis-isomers

from the trans-isomers were carried out-I8¢ -preparative HPLC (method

W 1%068 (538.74) [M+H]+ =539 analytical HPLC (method 5):

etention time = 1.56 min (cis-diastereomer) 10 analytical HPLC (method
BnabtecaionRinte(methisddin (etedidmresmelP M8ho ~p CH3 N ~~N'

CHI H3C~Na CHI Oo H ,C / p_CH, 1s The mixture of the cis-isomers from

product 26e) was separated into the enantiomers on the chiral phase

&6sirding to HPLC method 13. In this way the title compound was
obtained as the fast eluting enagtiomer. C14H21INO6S (538.743@1H]+ =

539 mel

H NH  CH,

c 8] CH N
N NH, & j\ e Q 3
HaC\/N\) 2 Ao <gn O AN O%Okﬂ:‘:

0% o7 o7 TeH,

613 mg (2.81 mmol) BOC-anhydride and 0.71 ml (5.15 mmol) TEA were added to
a solution of 550 mg (2.34 mmol) product 26a) in 15 ml DCM and the mixture was
stirred for 48 h at RT. Then the precipitate formed was suction filtered and washed
with DCM. The filtrate was evaporated down and purified by preparative HPLC
(method 10). The two products were combined. In this way the title compound
was obtained as a mixture of diastereomers.

C47H33N30; (311.46)

[M+H]" = 312

analytical HPLC {method 5): retention time = 1.50 min

26d)

(\N/O\NH
Hsch\) CH,
Analogously to Example 14d) the title compound was prepared from 26¢) as a

mixture of diastereomers.
C1aHa7N3 (225.37)

IM+H]" = 225
26e)
A0 %y
,CHy o Q CH,
oaarars SIS cacann s,
N 3 d

3 + % 5
= HEG\/N\) CH, ngs E \
LCH, i, ~CHy
H.C o]
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20 HPLC (method 13): retention time = 26.85 min Example 27 0 L~/p~

CH' rN" N NCH3 H3C~Na CH3 OOS H,G 1/0 CH, W02009/021944
PCT/EP2008/060562 -95 The mixture of the cis-isomers from product
)ovasseparated into the enantiomers on the chiral phase accetdigg1008/060562
HPLC method 13. In this way the title compound was obtained as the

slowly eluting enantiomer. C14H21NO06S (538.74) 5 [M+H]' =539 HPLC

(method 13): retention time = 31.90 min- Vxample 28 0 O CH3 CH, N

CH3 003/C OHCfOCH331028a)N CIH+FN,- rN/NnO dv
01 The t|te ompo was epared analogously to Ex %{2 and oy
purified by preparéti I—TP’%V(m hod 9),.15 C13ALT C2AF302Y

@%ﬂ/ﬁ?}/ﬂM+H]+ X248 anélgkﬁ%fLC (mé‘eﬁed“ﬁ‘)/lletentloﬁ“mme Oogé
min 28b) N" 0 . oM A O,CH3

X H,C

Analogously to Example 1g) the title compound was prepared from product 1d)
and product 26d) as a mixture of diastereomers. The purification and the
separation of the cis-isomers from the trans-isomers were carried out by
preparative HPLC (method 10).

C14H21NO6S (538.74)

[M+H]" = 539 |

analytical HPLC {method 5): retention time = 1.56 min (cis-diastereomer)

analytical HPLC (method 5): retention time = 1.75 min (frans-diastereomer)

26f

SO

0 ,CH
(\ !?)j\/ \/\%?I ECHG
HSCvN\) CH, O:;/S

H.C o’CH3
3

The mixture of the cis-isomers from product 26e) was separated into the
enantiomers on the chiral phase according to HPLC method 13. In this way the
title compound was obtained as the fast eluting enantiomer.

CiaH21NQGS (538.74)

[M+H]" = 539

HPL.C (method 13): retention time = 26.85 min

Example 27

o]
il
! i CH
(\N\“'O"'rrf)\/e\/\l?/
CH, Oﬁ“;{S

H.C N

H.C o
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JN/1.CNINH, N10..N~ 20 VY Analogously to Example 26b) the title
compound was prepared as a diastereomeric mixture of product 28a).
C13H25N3 (223.36) [M+H]+ =224 W02009/021944 PCT/EP2008/060562

W6 zualyticadHPLC (method 5): retention time = 1.30 min 28c r RINKHEP2008/060562

CN"aNH CHCH o o0 CH, N ~ 5 Analogously to Example 26c¢) the title
compound was prepared as a diastereomeric mixture of product 28b).
C18H33N302 (323 47) analytical HPLC-@hethod 2): retention time = 1.58

TH@-} %\Q)&%@ 5f e @%Ts&'ﬂggls\‘rtre%u r&ﬁr&’?’é@) %é'ééﬂ%{é% into the

nalogously to Example compound was prepared as a

giastdienersriemibaureist phakscaggeld 0g4e HRIZ(Zaatae) 15 [Mmigway the
t 0 CH30

RSO T At R D W

C14H21NOgS (538.74)

[M+H]" = 539

HPLC (method 13): retention time = 31.80 min

Exampie 28
FOS
H
N
N\) (I}H3 0=8. 2
v SG N
H,C o
28a)

The title compound was prepared analogously to Example 26a) and purified by
preparative HPLC (method 9).

C13H17N30;, x CoHF30; (361.32)

[M+H]" = 248

analytical HPLC (method 3): retention time = 0.99 min

28b)

Analogously to Example 26b) the title compound was prepared as a
diastereomeric mixture of product 28a).

CiaHzsN3 (223.36)

[M+H]" = 224
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~V OC CI O CH, /OC OUCH3 20V Analogously to Example 12c) the

title compound was prepared from product 1 d) and product 28d). After
chromatographic purification the product was obtained as a racemic
wmixeose/af et cis-isomers. C28H46N405S (550.76) W02009/021844/EP2008/060562
PCT/EP2008/060562 -97 _ [M+H]+ = 551 analytical HPLC (method 5):

retention time = 1.65 min Example 29 O/ N',,.O0 CH3 ~N N \N QH3 H3C

CH3 O0S O'CH, HG 5 3 Product 6¢) (réemic mixture of the cis-isomers)

WA RRATRISCANID oS BATHARIRIS Pt ee-Chita) phise according (o

n this way the title compound was obtained as a fast
eluting enantiomer. C26H44N405S x C2HF302 (638.74) 10 [M+H]+ =525
HELC (method 13): retention time = 14.83 min Example 30 lo CHy CH3

~C~NJCHIO O H,CO_CH3 15 Example 31 1o

(/“\N/I:::I\NH_ S r/“‘N/[:::l‘NH CH,

\ ? N _LcH,
V}f/ \»/J :;7/ \\/J o‘;\o CH;,

Analogously to Example 26¢) the title compound was prepared as 2
diastereomeric mixture of product 28b).

CgH33N302 (323.47)

analytical HPLC (method 2): retention time = 1.58 min

28d)

(\?/E\/\[\EH /?230}.1
N~ PN 8
Y;r/ o7 07 TCH, ;

Analogously to Example 14d) the title compound was prepared as a

3

diastereomeric mixture of product 28c¢).

C14Hz7N3 (237.38)

[M+H]" = 238

analytical HPLC (method 5): retention time = 1.58 min

28e)
BOW O
_ CH | CH,
(\ l?i)k/o\/\N( &CHS (\N "“;?/\\/O\/\N’ CH
S N
0

|
e CH 0=5
- ~ \) 3 4
D\ CH © @\

HC S H,C o

3

CH,

Analogously to Example 12¢) the title compound was prepared from product 1d)
and product 28d). After chromatographic purification the product was obtained as
a racemic mixture of the cis-isomers.

Co2sHasN4OsS (550.76)
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O CH3 ~N" N/v~\N'CH3 H3C, ,NJCH3 O 'S 01 CH3 HaC The
mixture of diastereomers from Example 26e) was separated into the pairs
of diastereomers by preparative HPLC (method 10). In this way the title
eonzposng®420 30) and 31) were obtained as a racemic mixture GfGM&EP2008/060562
trans-isomers. C14H21NO06S (538.74) [M+H]+ = 539 analytical HPLC
(method 5): retention time = 1.75 min W02009/021944
PCT/EP2008/060562 98- Example 32 BFf3CH3 0 N N, ~N O H,C, CH3

M+m3%ag§_?l CHaOCH, ."Q,,,ACH3 HNI"Q XCH3+H2NINO
3NOCH3 CH3CH3 OCH//\\_~NN'~o+ QNQN!OIO CH3 \_j f

erE\tise Bl (6mathas &) Ketentis N roduda) R zylamine were

added to a suspension

Example 29

H,C O
Product 6¢) (racemic mixture of the ¢is-isomers) was separated into the
enantiomers on the chiral phase according to HPLC method 13. In this way the
title compound was obtained as a fast eluting enantiomer.
CasH4aN405S x CHF 30, (638.74)
[M+HT = 525
HPLC (method 13): retention time = 14.83 min

Example 30
S
. JCH
(\ ri\l).k/o\/\rq\i oH
HECVN\) CH, 0=$
CH,
H,C G
Example 31

C\ i

. : o} CH
!/\Nn i?J'!\/ \/\T?l/ BCHS
N\) CH, OﬁS

2
Oﬁj\

CH
H.C o7

3

B~

The mixture of diastereomers from Example 26e) was separated into the pairs of
diastereomers by preparative HPLC (method 10). In this way the title compounds
30) and 31) were obtained as a racemic mixture of the frans-isomers.
C14H241NOgS (538.74)

[M+H]" = 539

analytical HPLC (method 5): retention time = 1.75 min
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of 1.5 g (6.34 mmol) tert-butyl (3-amino-cyclopentyl)-carbamate
hydrochloride, 4.38 g (31.68 mmol) potassium carbonate and 0.11 g (0.63
mmol) potassium 10 iodide in 36 ml acetonitrile and the mixture was
(etuxesidored. Then the cooled reaction mixture was diluted withdd&Mpoos/060562
and washed with water. The organic phase was dried on sodium sulphate
and evaporated down. The racemic mixture of the cis-isomers was
obtained. C21H33N302 (359.51) 15 [M#sl]+ =360 32b HN N10 CH + H
~N V/,.. N2LO~OH CH3 CH3 1.8 g (5.01 mmol) of product 32a) and 0.2 g
palladium/charcoal in 20 ml MeOH 20 were first of all hydrogenated for 48
BExtmde &2 under a hydrogen atmosphere of 50 psi. Then the mixture
was hydrogenated for a further 48 h at 79@3 and 50 &02009/021944
PCT/EP2008/060562 _S{S}gi/ﬁ@@g%}gm%ggction filtered and
the solvent was evapora oft._THeitle compoyad wa gbtained as a
racemic mixture of the cis-isomers. C14H27N302 (269{38) [M+H] =270
532c)0CH3OCH, 11-CH+NOCH ~--_/ CH, CH,/450 mg (1.67 mmol)
product 32a), 140.5 mg (1.67 mmol) cyclopentanone afd 0.18 ml (3.34
mmol) acetic acid were dissolved in 8 ml THE and cooled in the ice 10
bath. Then 531 mg (2.51 mmol) sodium triacetoxyborohydride were added
B&ehwise and the mixture was stirred for 2 h at RT. The suspension was
filtered .and e(yapggsated down.-The title ggmpound was obtained as a
racamic mixtute d&gﬁwci&ﬂs@r&ké%?}N%%{BS?.S) 15 [M+H] =

a s l ¢

338 &h,

O
0 CH 0 CH,
qf’\ LA P, + O\ e S e,
N 3 N .,
3

Hy

Q—=Z

1.5 g (6.34 mmol) N,N-bis(2-chloroethyl)benzylamine were added to a suspension
of 1.5 g (6.34 mmol) tert-butyl (3-amino-cyciopentyl)-carbamate hydrochioride,
'4.38 g (31.68 mmol) potassium carbonate and 0.11 g (0.63 mmol) potassium
iodide in 36 ml acetonitrile and the mixture was refluxed for 4 h. Then the cooled
reaction mixture was diluted with DCM and washed with water. The organic phase
was dried on sodium sulphate and evaporated down. The racemic mixture of the
cis-isomers was obtained.

Ca21H33N30; (359.51)

IM+H]" = 360

32b)

TN N U
HNON T)LOLS:: + WN N O,?/]\OKSSE
Gt CH
1.8 g (5.01 mmol) of product 32a) and 0.2 g palladium/charcoal in 20 ml MeOH
were first of all hydrogenated for 48 h at 50°C and under a hydrogen atmosphere

of 50 psi. Then the mixture was hydrogenated for a further 48 h at 70°C and 50
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32d) 1 NfN "~'NH + }-'N N..,a,..NH ~--._/ CH3 Analogously to Example

14d) the title compound was prepared from product 32c). 20 The title

compound was obtained as a racemic mixture of the cis-isomers.

GASId2ONE d251.41) [M+H]+ = 252 analytical HPLC (method 3): retenimz008/060562
time = 0.30 min W02009/021944 PCT/EP2008/060562 -100- 32e N N...,
OCH30~\WNCH +ANOCH, N"~'~~NCH-Nom/N ~~N CH, 0=,,S ~-J

CHI O CH3 Q H3C OCH3 H3C 0O.CH3-A9alogously to Example 1 g) the

B SR o 08 R A B R o T
leHprapbashnaytiddbiedG $ractheei): neikdoreotithe e/gisgmsirs.10

), -\ . O '~N CHa CH3 O~S~ HC OCH3 a The racemic
ﬁ%?éN&P@}agr?%%g 2e) was separated into the cis-enantiomers on the

¢Nirapragd @ccording to HPLC method 14. In this way the title compound
was

32¢)

O CH Q  CH,
O3 B~ O R e
Q"N\,JN N)LOkCH: + Q,N w .,.wﬁi\okCH:

CH, CH,

450 mg (1.67 mmol) product 32a), 140.5 mg (1.67 mmol) cyclopentanone and
0.18 mi (3.34 mmol) acetic acid were dissolved in 8 ml THF and cooled in the ice
bath. Then 531 mg (2.51 mmol) sodium triacetoxyborohydride were added
hatchwise and the mixture was stirred for 2 h at RT. The suspension was filtered
and evaporated down. The title compound was obtained as a racemic mixture of
the cis-isomers.

C1oHasN3O; (337.5)

[M+H]" = 338

32d)

BESS T

N + Nk

ST Oy

Analogously to Example 14d) the title compound was prepared from product 32c).
The title compound was obtained as a racemic mixture of the cis-isomers,
CisHaoN3 (251.41)
[M+H]" = 252
analytical HPLC (method 3): retention time = 0.30 min
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obtained as the fast eluting enantiomer. 15 C29H48N405S (564.78)
[M+H]+ = 565 HPLC (method 14): retention time = 1.66 min (fast eluting
enantiomer) 32 LO CH N -\N CH3 OiH3 U~ O\H C/O~CH3 20 The

Reenyedpigaie of Example 32e) was separated into the cis-enariomergoos/ 060562
on the chiral phase according to HPLC method 14. In this way the title
compound was obtained as the slowly eluting enantiomer.
W02009/021944 PCT/EP2008/060562- 4001 C29H48N405S (564.78)
[%Jé ]+ = 565 HPLC (method 14): retention time = 1.77 min (slowly eluting
tiomer) 5 Example 33 H3 CH N-1- O~iIN SOO )0 H3C CH3

H3CIN/9’CH 3a) ,,,{} “N H3C CH 1110 H3~N /-GH3 --- H
@a ﬁ ?%N‘L 498 mg (2.5 @%ﬁmﬁa

H,

acid chlorlde wereagded tooa= lution of 440 g (2.35 mmol) &x, o:}; A
trans-tert-butyl-3- hydroxycch)b arbgmate and 0.74 ml o A en
H.C o ¢ e

H,C o

Analogously to Example 1g) the titie compound was prepared as a racemic
mixture of the cis-isomers from product 1d) and product 32d).
CogHagN4OsS x CoHF30; (678.81)

[M+H]" = 565

analytical HPLC (method 2): retention time = 1.53 min

32f

The racemic mixture of Example 32e) was separated into the cis-enantiomers on
the chiral phase according to HPLC method 14. In this way the title compound was
obtained as the fast eluting enantiomer.

CaoHasN4OsS (564.78)

[M+H]" = 565

HPLC {(method 14): retention time = 1.66 min (fast eluting enantiomer)

329)

The racemic mixture of Example 32e) was separated into the cis-enantiomers on
the chiral phase according to HPLC method 14. in this way the title compound was

obtained as the slowly eluting enantiomer.
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(9.4 mmol) anhydrous pyridine in 7 ml DCM while cooling with ice under a
nitrogen atmosphere and the mixture was stirred at RT. After several
hours some more DMAP was added and the mixture was stirred for a

Tithesdldohoat RT. The 15 reaction mixture was diluted with EE, extractesbosios0562
once with 20% citric acid solution, washed five times with water and once

with saturated sodium chloride solution. The organic phase was dried on
magnesium sulphate and the filtrate wasitavaporated down.

16H2 %S(_%A}%]% ) 20 [M+NH4]+ = 359 analytical HPLC (method 3):
réténfionttime = 2. in W02009/021944 PCT/EP2008/060562 -102-
381 PYO-+H565~H F13C CH H 3 ~H\,CH3 H3C NN N 3 0..,. CH3 ~O CH3

Rl B e A PR ot BT e el illee

Then the reaction 5 mixture was heated to 100C overnight in the

icrowave, apparatus. Then the solvent was evaporated off and the
Exaiod %élpurified by preparative HPLC (method 11). C14H27N302
(269.38) [M+H]'=2701033c) HH3CERH H3C -NQN‘I‘sSI ~NH O CH3 ---.
H3C-N~/N N'/r' CH3 O 3.9 ml (7. dithiuaad@gginium hydride
solution in THE were slowl d ropyyise torpe0 (1@3;gnmol)
product 33b) in 12 ml aHngy W THE and then the

3

CH

0

H,C n.0

o Sy g
0

498 mg (2.59 mmol) p-toluenesulphonic acid chloride were added to a solution of
440 mg (2.35 mmol) trans-tert-butyl-3-hydroxycyclobutylcarbamate and 0.74 ml
(9.4 mmol) anhydrous pyridine in 7 m! DCM while cooling with ice under a nitrogen
atmosphere and the mixture was stirred at RT. After several hours some more
DMAP was added and the mixture was stirred for a further 24 h at RT. The
reaction mixture was diluted with EE, extracted once with 20% citric acid solution,
washed five times with water and once with saturated sodium chloride solution.
The organic phase was dried on magnesium sulphate and the filirate was
evaporated down.
C1gH23NO5S (341.42)
[M+NH4]" = 359
analytical HPLC (method 3): retention time = 2.50 min
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15 mixture was stirred for 4 h at reflux temperature. Then the mixture was

cooled and a little water (3 to 4 ml) was slowly added. The precipitated

solid was suction filtered, washed with acetonitrile and the filtrate was

eveRe@tedsdawn. The residue was triturated with 2 ml of 2M ethetsaEr2008/060562

hydrochloric acid and the solvent was evaporated off. 20 CLoH21N3 x 3

HCI (292.68) analytical HPLC (method 4): retention time = 096 min 33d) O

N_cH3 H3C-NN--~/NNH3 <>HH3@NNNCH30: ~~CH3HC/

ICH3 3 W02009/021944 PCT/EP2008/060562 -103 Analogously to

ple 1g) the title compound was prepared from product 1d) and

product 33¢)2 N405S X C2HF302 (610.69) | ] =4975

analyti€at J %%?10 ): rete ncﬂme_il.aggnm% B --.@ 4.0 " CH,

JCH3 }I 1~ '&=% CH ¥ REMIGY\NAFSMMN v N CH3-£8 + HX~ chao” "

~9 HN, CH3 0,0 HCO_CH H3C 10 CH, a1034a)"a O NH CH3 --~

NaNH CH3 + N v 'NH CH3

800 mg (2.34 mmol) product 33a) were dissolved in 2 m! (18.03 mmol) 1~

methylpiperazine and combined with 20 mg (0.16 mmol) DMAP. Then the reaction
mixture was heated to 100°C overnight in the microwave apparatus. Then the
solvent was evaporated off and the residue was purified by preparative HPLC
(method 11).

C14H27N30, (269.38)

[M+H]" = 270

33¢)

VAR oS on, VAR H

H,C N\—/N—O—(’\}_O CH, —= H3C~NwN—<>—N\CH3
3.9 mi (7.8 mmol) 2M lithium ajuminium hydride solution in THF were slowly added
dropwise to 500 mg (1.3 mmol) product 33b} in 12 mi anhydrous THF and then the
mixture was stirred for 4 h at refiux temperature. Then the mixture was cooled and
a little water (3 to 4 ml) was slowly added. The precipitated solid was suction
filtered, washed with acetonitrile and the filtrate was evaporated down. The
residue was triturated with 2 mi of 2M ethereal hydrochloric acid and the solvent
was evaporated off.
C1gH24N3 x 3 HCI (292.68)
analytical HPLC (method 4): retention time = 096 min

33d)

(O
HC—N N | — &

Hy

9
/ hS )J\/O zCHL‘a
H,C—N N——<>—-I\{ TN ew,
N CH, o=s
o-CHs

H,C
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CHCHOOCH30OOCH30O0CH, 3 Analogously to Example (1 e)
3-(tert-butyloxycarbonyl-amino)-cyclohexanone was reacted with
1-benzylpiperazine. The product was obtained as a mixture of 15

giasiereomess which was separated by chromatography into the IRCeMERR008/060562
cis- and trans-mixtures (HPLC method 10). cis-racemate: C22H35N302

(373.5) [M+H] = 374 20 analytical HPLC (method 4): retention time =

1.24 min trans-racemate: C22H35N3021(&7-3.5) [M+H]+ =374 25

S S LRI SR TV e it T

ﬁd—k&r@fdws’d’ﬁé@s racemate from Example (34a) was reduced

(@ I|thium aluminium hydride. The product
Wé% 6Bta"i % X%(q-ri?oeﬁ mix e of 5 the cis-isomers. C18H29N3

(R87) FMOR]+ = 288 analytlcal HPLC (method 6): retention time = 1.69
min NH PS5 \N~CH3QH
863&#—&? ¢ﬁ)P% Cgr‘lict from xrgﬁé l}:t('e E%Qwas T%ﬁﬁér reacted analogously
to Example (19).

Examg!e 34

G
J CH
/O\ LO\/\N (\N NJ\/O\/\N/ E’;H

3 I ' K
O + '\) O=
HN 5 FN EH, AV
¢ E oH o] P GH
H,C S H.C o’

34a)
Q Jil @
0 NH CH, = Q/ NH  CH, @\/ ,/\N""\)\NH CH,
e L ke’ P oS

o

Analogously to Example (1e) 3-(tert-butyloxycarbonyl-amino)-cyclohexanone was
reacted with 1-benzylpiperazine. The product was obtained as a mixture of
diastereomers which was separated by chromatography into the racemic cis- and
frans-mixtures (HPLC method 10).

cis-racemate:

CooHasN3zO2 (373.5)

[M+H]" = 374

analytical HPLC (method 4): retention time = 1.24 min

frans-racemate:

CaoH3sN30O, (373.5)

[M+H]" = 374

analytical HPLC (method 4): retention time = 1.29 min
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The product was obtained as a racemic mixture of the cis-isomers.
C32H48N405S (600.8) 15 [M+H]+ = 601 analytical HPLC (method 6):
retention time = 1.79 min 34d) CN~NO"\N CHCH3 NN~O--'~N CHCHS3
@id30@6lox1BNJ CH3 S O O H.yC O_CH3 H C 0~CH3 20 The predu@pr2008/060562
from (34c) (86 mg, 0.14 mmol) was dissolved in 10 ml of methanol,
combined with 50 mg Pd/charcoal (10%) and hydrogenated for two hours
at ambient temperature. The product wagdobtained as a racemic mixture
??:‘tbe cis- isomers. W02009/021944 PCT/EP2008/060562 -105- Yield: 63
60% of theory) C25H42N405S (510.7) [M+H] =511 analytical HPLC
(method 6): retentlon t|m 62 min 5 Example350 OCHC

NIO~~N 3 H HNr CHO~SH 0 =84, i
O.CH3 HO \h/halogogs\y)gﬁ»gample (34) the p Qd)Jct was ¢y,

prepared in thiee Synthesis stéps,®10%tarting from the trans-racemate of

%ﬁ%@%@éé&@a@%ﬁ&%@éﬂ?&é%@aﬁh@é+r‘é&1utéé%ﬁ@@éﬁ%@%im@ampte (1)

method 6): retention time = 1.44 min" 15 Example 3
W!th Iithium aluminium hydride. The product was obtained as a racemic mixture of

the cis-isomers.

CigHygN3 (287.4)

[M+H]" = 288

analytical HPL.C (method 6): retention time = 1.69 min

34c)

PO Ao,
O A "N

A -CH,

H,C o

The product from Example (34b) was further reacted analogously to Example (1g).
The product was obtained as a racemic mixture of the cis-isomers.

C32H4sN40O5S (600.8)

[M+H]" = 601

analytical HPL.C (method 6): retention time = 1.79 min

34d)

| CH,
(\ /O\ /L\/O\/\N H, (/\N/C\Nj\/o\/\N/ ¢H3
N CH, o:}/s i TN CH, Oﬁfé i
0
H,C o H,C oM
The product from (34¢) (86 mg, 0.14 mmol) was dissolved in 10 ml of methanol,
combined with 50 mg Pd/charcoal (10%) and hydrogenated for two hours at
ambient temperature. The product was obtained as a racemic mixture of the cis-

isomers.
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HN/--\0 HN N y~ O~~ CH3 N/~/N CH CH3 H ,C 0 CH3 Analogously to
Example (34) the product was prepared in four synthesis steps, starting
from 4-(tert-butyloxycarbonyl-amino)-cyclohexanone. C25H42N405S

(@H200028 fWH]+ = 511 analytical HPLC (method 4): retention tipgerEpP2008/060562
1.68 min W02009/021944 PCT/EP2008/060562 -106 The following

Examples describe pharmaceutical formulations which contain as active
substance any desired compound of genegl formula I: Example | 5 Dry

!éegwnh é]%d@ OIactl compound per 10 ml Composition: 10
‘7 annitol 50.0 mg Water for injection ad 10.0

ﬁn@tﬂiuﬁtg&n(ﬁ]]?ow()tlve compound and mannitol are dissolved in water.

I@egﬁa mpoules are freeze dried. Water for injection is used to
et e the solution ready for use. Example Il 20 Tablet with 50

ragawmal\,{émpnembd:ﬁ)nmismhmn 5@ FActZentiompound 50.0 mg
(2) Lactose 98.0 mg (3) Maize starch 50.0 mg (4) Polyvinylpyrrolidone

15.0 mg
/O /U\/O\/\N CH
O::S

Example 35
.+.
HN\) CH, O~s HN.
O CH O CH
H,C o7 ' A,

(\ O\ J\/O\/\N (\

Analogously to Example (34) the product was prepared in three synthesis steps,
starting from the trans-racemate of Example (34a).

CasHazN4OsS (510.7)

[M+H] = 511

analytical HPLC (method 6): retention time = 1.44 min

Example 36

O— k/o\/\w CH,

O-‘:S

CH,
H,C )

Analogously to Example (34) the product was prepared in four synthesis steps,
starting from 4-(tert-butyloxycarbonyl-amino)-cyclohexanone.

CosH1oN4O5S (510.7)

[M+H]" =511

analytical HPLC (method 4): retention time = 1.68 min
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(5) Magnesium stearate 2.0 mg 30 215.0 mg W02009/021944
PCT/EP2008/060562 -107- Production: (1), (2) and (3) are mixed and

granulated with an aqueous solution of (4). (5) is admixed to the dry
vandlessshaklets are compressed from this mixture, biplanar 5 WHOTEER2008/060562
bevel on both sides and dividing groove on one side. Diameter of the

tablets: 9 mm. Example Il 10 Tablet with 350 mg of active compound
Composition: (1) Active compound 350-0w8g 15 (2) Lactose 136.0 mg (3)

tarch 4 nyI rrolldon Siu
S L R S T R O R s eSEe Rpcaim s
@femmaéedmﬂmamaqum;mdmonmuhw)ﬁ(@mradjfmmd!aol the dry
granules. Tablets are compressed from this mixture, biplanar with a bevel
on both sides and dividing groove on one side. 25 Diameter of the tablets:
Bxampl¥/02009/021944 PCT/EP2008/060562 -108- Example IV Capsule
with 50 mg of active compound 5 Composition: (1) Active compound 50.0
mg (2) Maize starch dried 58.0 mg (3) Lactose powdered 50.0 mg 10 (4)
Nagreshouistedtiaib Zimbactive compound per 10 mi

Composition:

Active compound 7 75.0 mg
Mannitol 50.0 mg
Water for injection ad 10.0 m!
Production:

Active compound and mannito! are dissolved in water. The charged ampoules are
freeze dried. Water for injection is used to dissolve to give the solution ready for

use.

Example i

Tablet with 50 mg of active compound

Composition:

(1) Active compound 50.0 mg
(2) Lactose 98.0 mg
{3) Maize starch 50.0 mg
(4) Polyvinylpyrrolidone 15.0 mg
(5) Magnesium stearate 2.0mg

215.0 mg
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160.0 mg Production: 15 (1) is triturated with (3). This trituration is added
to the mixture of (2) and (4) with vigorous mixing. This powder mixture is
packed into hard gelatine two-piece capsules of size 3 in a capsule-filling

Machings2@4/xample V Capsules with 350 mg of active compounelc2B8pP2008/060562
Composition: (1) Active compound 350.0 mg (2) Maize starch dried 46.0
mg (3) Lactose powdered 30.0 mg 30 (4) Magnesium stearate 4.0 mg
430.0 mg W02009/021944 PCT/EP2008/660562 -109- Production: (1) is
gjtur ted with (3). This trituration is added to the mixture of (2) and (4) with
W&a&% stirring. This powder mixture is packed into hard gelatine
two-piece capsules of size 0 in a capsule-filling machine. 10 Example VI

T 20 RO VAN 3 SR S R o) v
Rdlyttkyleoehgl gl ¢haWist0@)HES. anmgoPulyetisyd iegotbisamixture, biplanar
RS EEIRIS 10,0 A 2008 P AN 298802 B4 E G P 20081060562

Diameter of the tablets: 9 mm.

Example Il

Tablet with 350 maq of active compound

Composition:
{1) Active compound 350.0 mg
(2) Lactose 136.0 mg
(3) Maize starch 80.0 mg
(4) Polyvinylpyrrolidone 30.0 mg
(5) Magnesium stearate 4.0 mg
600.0 mg
Production:

(1), (2) and (3) are mixed and granulated with an aqueous solution of (4). (5} is
admixed to the dry granules. Tablets are compressed from this mixture, biplanar
with a bevel on both sides and dividing groove on one side.

Diameter of the tablets: 12 mm.
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1. Compounds of general formula | RS A-R4 B-R3 A-D-Y-N-SOZ R1 12
5R, (I) wherein A denotes a bond, 10 B denotes a bond, D-Y together
denote a group selected from RZ Rz or RZ O CH3 C~H3 15 R' denotes
theareue e O R2 denotes H or C1.3-alkyl, while each methylepegepdos 060562
may be substituted by up to two fluorine atoms and each methyl group
may be substituted by up to three fluorine atoms, or also H3C-C(O), 20
R3 denotes a C4-6-cycloalkylene group wghich may be substituted by one,
0 or fhr| R 31 groups, R3.1 denotes -CH3, -C2H5, iso-propyl,
%@M, H, F, Cl, Br, I, 25W02009/021944 PCT/EP2008/060562
-111 R4 denotes a saturated 6- or 7-membered diaza heterocycle, R5
.2-C cIoaIk |, 5,the enantiomers, the
: hets—the st fereorand the salts thereof, particularly the
phyS|oIog|caIIy acceptable salts thereof with organic or inorganic acids or
?g) es. 2. Compounds of general formula | according to claim 1, wherein
E(‘H%ﬁ&f’e% a bond, B denotes a bond, 15 D-Y together denote a group
selected from N' v, ~N~0,~. N~N~"

(1} Active compound 50.0 mg
(2) Maize starch dried 58.0 mg
(3) Lactose powdered 50.0 mg
(4) Magnesium stearate 2.0mg

160.0 mg
Production:

(1) is triturated with (3). This trituration is added to the mixture of (2) and (4) with

vigorous mixing.

This powder mixture is packed into hard gelatine two-piece capsules of size 3in a

capsule-filling machine.

Example V

Capsules with 350 mqg of active compound

Composition;

(1) Active compound 350.0 mg
(2) Maize starch dried 46.0 mg
(3) Lactose powdered 30.0 mg
(4) Magnesium stearate 4.0 mg

430.0 mg
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RZ RZ or RZ0 CH3 CH3 R1 denotes the group H 3 C 0 20 R2 denotes

H or C1.3-alkyl, while each methylene group may be substituted by up to

two fluorine atoms and each methyl group may be substituted by up to
theemdhiorineatoms, or also H3C-C(O), R3 denotes a C4-6-cycloalkyiepenos/060562
group, 25 R4 denotes a saturated 6- or 7-membered diaza heterocycle,
W02009/021944 PCT/EP2008/060562 -112 R5 denotes C1.3-alkyl or
C3.5-cycloalkyl, the enantiomers, the didstereomers, the mixtures thereof

and the salts thereof, 5 particularly the physiologically acceptable salts

thereof with organic or inorganic acids or bases. 3. Compounds of
fendraitionnula | according to claim 1, wherein A, B, D, Y, R1, R2, R4

and R5 are defined as in claim 1 and 10 R3 denotes a C4-6-cycloalkylene
group which may be substituted by one, two or three R3.1 groups, and _
RQ. s dehoated o, (B2Hsitdyriisn, ieadsiayiicdig, mbdureebld) amd (4) with
W@i?ﬁsoﬁﬂw that the above-mentioned C4.6-cycloalkylene group is

linked In the 1,3 position to the remainder of the molecule, the

enantiomers, the diastereomers, the mixtures thereof and the salts
*ﬁ{fr?Bm%%Pﬁ{ﬂ&H@rm H&@W&PH%'&Q&%@%@{%@'&% ©5r80feNidt size O in a
organic or inorganic acids or bases. 4. Compounds of general formula |
seesideditnglanachingherein A, B, D, Y, R1, R2, R4 and R5 are defined

as in claim 2 and 25 R3 denotes a C4.6-cycloalkylene group which may

be substituted by one, two or three R 31 groups, and

Example VI

Suppositories with 100 mg of active compound

1 suppository comprises:

Active compound 100.0 mg
Polyethylene glycol (M.W. 1500) 600.0 mg
Polyethylene glycol (M.W. 6000) 460.0 mg

Polyethylene sorbitan monostearate 840.0 mg
2000.0 mg
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R3'1 denotes -CH3, -C2H5, iso-propyl, tert-butyl, -OH, F, CI, Bror I, 30
W02009/021944 PCT/E P2008/060562 -113 with the proviso that the
above-mentioned C4.6-cycloalkylene group is linked in the 1,3 position to
iveremanday of the molecule, the enantiomers, the diastereomerrs; tHEP2008/060562
mixtures thereof and the salts thereof, e particularly the physiologically

acceptable salts thereof with organic or inorganic acids or bases. 5. The

following compounds of general formulaii@ccording to claim 1: No.

Structure CHIH (1) NJ CH, CO,?E)%E}& @ém\%{a N N N CH3 (2) NaC
,.CRO_s p\ H,COCH3 CH, MR coto N N- OW CH
H3 'NJCH3o0is\ (4 HCHC O _CH3 a

1. Compounds of general formula |

RMAMR“—B—RLA~D—-Y—;?J—SO;WR‘
2

R (D)
wherein

A denotes a bond,
B denotes a bond,

D-Y together denote a group selected from

O 0] H
* * N
\IT})J\/\* *‘\I?JJ\/O\/\* \5}1)'1\/ \]_{\*
RZ R2 2

, or R G

CH

3
Kj\O/CHS

R' denotes the group *°

3

R? denotes H or Cy_s-alkyl, while each methylene group may be substituted by
up to two fluorine atoms and each methyl group may be substituted by up to
three fluorine atoms, or also HyC-C(O),

R® denotes a Cys-cycloalkylene group which may be substituted by one, two or
three R*' groups,

R*!  denotes -CHs, -C.Hs, iso-propyl, fert-butyl, -OH, F, CI, Br, |,
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"H3C,N\~0 CH (5) NN CH3 I CH3 01 SO H3C ? CH3 W02009/021944

PCT/EP2008/060562 -114- No. Structure H,C, N* ON (6) CH, CH OH3C
4'CH g H3 H3C-N a O~~N/CHCH (7) CH3 O0 HOC/OCH30 ~O

MGHooddH €4, (8) CHs 00 0 H3C /O CH3 H3C CN N ~N N O/GHTEIH3008/060562
(9) CHs 0 /S H3C O CH3 4 ~\N~a O CH

-111 -
R*  denotes a saturated 6- or 7-membered diaza heterocycle,

R®  denotes Cys-alkyl or Css-cycloalkyl,

the enantiomers, the diastereomers, the mixtures thereof and the salts thereof,
particularly the physiologically acceptable salts thereof with organic or inorganic
acids or bases.

2. Compounds of general formula | according to claim 1, wherein

A denotes a bond,

B denotes a bond,

D-Y together denote a group selected from

O
*\NJ'K/\* *\[\I'IJ-K/O\V/\* *\N/“\/H\n/\*
R2

or R O
CH

3
*
_CH,
C o

R'  denotes the group

R? denotes H or Cq.3-alkyl, while each methylene group may be substituted by
up to two fluorine atoms and each methyl group may be substituted by up fo
three fluorine atoms, or also H3;C-C(Q),

R®  denotes a Cqg-cycloalkylene group,

R* denotes a saturated 6- or 7-membered diaza heterocycle,
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R®  denotes Cys-alkyl or Ca.s-cycloalkyl,
the enantiomers, the diastereomers, the mixtures thereof and the salts thereof,

particularly the physiologically acceptable salts thereof with organic or inorganic

acids or bases.

3. Compounds of general formula | according to claim 1, wherein A, B, B, Y,
R', R? R*and R® are defined as in claim 1 and

R® denotes a Cys-cycloalkylene group which may be substituted by one, two or
three R®' groups, and

R>'  denotes -CHs, -CuHs, iso-propyl, fert-butyl, -OH, F, Cl, Bror |,

with the proviso that the above-mentioned Cas-cycloalkylene group is linked in the
1,3 position to the remainder of the molecule,

the enantiomers, the diastereomers, the mixtures thereof and the salts thereof,
particularly the physiologically acceptable salts thereof with organic or inorganic

acids or bases.

4, Compounds of general formula I according to claim 1, wherein A, B, D, Y,
R' R? R*and R® are defined as in claim 2 and

R? denotes a C4.s-cycloalkylene group which may be substituted by one, two or
three R*' groups, and

R*'  denotes -CHs, -C,Hs, iso-propyl, fert-butyl, -OH, F, Cl, Bror |,
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with the proviso that the above-mentioned Ca.g-cycloalkylene group is linked in the

1,3 position to the remainder of the molecule,
the enantiomers, the diastereomers, the mixtures thereof and the salts thereof,
particularly the physiologically acceptable saits thereof with organic or inorganic

acids or bases.

5. The following compounds of general formuia 1 according to claim 1:
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the mixtures thereof and the salts thereof, particularly the physiologically
acceptable salts thereof with organic or inorganic acids or bases. 5 6. The
following compounds of general formulati@ccording to claim 1:
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the enantiomers, the diastereomers, the mixtures thereof and the salts thereof,
particularly the physiologically acceptable saits thereof with organic or inorganic
acids or hases.

6. The following compounds of general formula | according to claim 1:
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acceptable salts thereof with organic or inorganic acids or bases. 5 7.
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the enantiomers, the diastereomers, the mixtures thereof and the salts thereof,
particularly the physiologically acceptable salts thereof with organic or inorganic
acids or bases.

7. Physiologically acceptable salts of the compounds according to one of

claims 1 to 6 with inorganic or organic acids or bases.

8. Medicament, containing a compound according to at least one of claims 1 to
6 or a physiologically acceptable salt according to claim 7 optionally together with

one or more inert carriers and/or diluents,

9. Use of a compound according to at least one of claims 1 to 7 for preparing a
medicament for the acute and prophylactic treatment of acute pain, visceral pain,
neuropathic pain, inflammatory/pain receptor-mediated pain, tumour pain and
headache diseases.

10.  Process for preparing a medicament according to claim 8, characterised in
that by a non-chemical method a compound according to at least one of claims 1

to 7 is incorporated in one or more inert carriers and/or diluents.



