NEW COMPQUNDS The present invention relates to conpounds of general fornula
| R5-A-RL2 B-RLA-DY-NNSO R I 2 , (1) wherein A, B, D, Y, R, R, R3, R4
and R5 are defined as in claim1l1, the enantioners, diastereoners, mxtures
thereof and the salts thereof, particularly the physiologically acceptable
salts thereof with organic or inorganiclacids or bases, which have valuable .
properties, the preparation therﬁgw é@mw@emeuti cal conpositions
cont ai ning the pharmacologically € ctive conpounds, the preparation

t hereof amd—the use Thereof. SUVMMARY In a first aspect, there is provided
conpounds of general fornmula | R5-A-RLB-RLA-D-Y-N-SO R1 | 22 wherein

Adenot es & HequrdserBdeventen wldfendy conpotipgsvhepngedeendadr oup sel ected from
| 21 2 or 12 0 Rldenotgs the,group a e es or 01.3-alkyl, while
each net hyl ene group nﬁﬁ"ﬁb‘"&?&”ﬁf’ _éé“tf;gﬂ_q‘ﬁy_t_\g fluorine atons and
each nmethyl group may be substituted by up RO three fl uqri)ne atons, or also
1-130-0(0), R3denotes a C4_5-cycl oal kyl ene group which may be substituted
by one, twheintArReDRY, R'gROURY R Rai Rienotetnedds, in-c&dm-1.3he/ so- propyl ,

tert-butyl, -OH F, d, Br, I, R4denot t ur at ed. 6= 7- i
het er ooy ol SraniemereSTaeBM R TSP Becsrl BH [ St Ll RTSHERL) e
di aster eoﬁﬁg‘o&gﬂg@gpﬁ@%@%lé he & Mer8ftwii et Drinerganic adkdd bt baded, | y the

physi ol ogi e salts thereof with organic or inorganic acids or
bases. |n \ahigetand vakpdtd prdpeeties, itise prepsrdibon ﬁwgbﬁlt_b@ipbarmﬁcﬁﬂ@ébt abl e

salts of the conpounds as. defined above w th i.norganic or. organi c acids or
bases. |n GWMPASHPNEGRERRINNGEES %”FPB&%Eya?f%é:&ig%é: o,ungoshﬁ\% ning a

conpound regﬁlfajtig qh&%@{%nerthﬁu@@)tﬁé@bﬂgi cally acceptable salt as defined
above optional'l’y together wi th one or nore inert carriers and/or diluents.

SUMMARY

In a first aspect, there is provided compounds of general formula I

RiwA~RiBmRLA—D—YM§Fso;—R’
2

R (1)

wherein
A denotes a bond,
B denotes a bond,

D-Y together denote a group selected from
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R'  denotes the group ' :



In a fourth aspect, there is provided the use of a conpound as defined
above for preparing a nedicanent for the acute and prophylactic treatnent
of acute pain, visceral pain, neuropathic pain, inflammtory/pain
receptor-nedi ated pain, tunor pain and headache di seases. In a fifth
aspect, there is provided a process for preparing a nedi canent as defined

above, chaggact g{(?'@ﬁé’s HibldataRy, drflew=gRanbiRlerEaiied mapbapossiuzs bef | ned

above is i'hcor ed in one of nore inert carriers and/or diluents. 'Ib
DETAI LED DESCRIBHcGWcTRuGFHHE tbVENTHIBEE metbylatiove mshee HOSBHIAA &Y ¥R {4 a

first enbodi nent Adenotes a bond, ! Boﬁw%a bond, D-Y together denote a
group sel ect ed thrasmilepringaiomns, Prg'sy ddenot es t he groupo

W)2009/ 021944PCT/ EP2008/ 060562 R2denotes H or Cl. 3-al kyl, while each

met hyl ene group may be substituted by up to two fluorine atons and, each
methyl gr qgb megerieges aliid-tydalkygnegraup whickemey ber sulstiitisdey e J¥e g
H3C-C(0), 5R3denotessa C4 6-cycl oal kyl ene group which may be substituted by
one, two or thriGEeaBI 19 BEps, R3ldenotes -CH3, - C2H5, /so-propyl,
tert-butyl, -OH F, d, Br, I, io R4denotes a saturated 6- or 7-nenbered

di aza heterocycle, R5denotes C 3-alkyl or C3 5- mlﬁ)aék |, t he

enant i oner B> t heentitas t 6HeoffizHs, /sersopyix faiF-By™ i : lnér’tihe salts thereof,

15particul arly the physiologically acceptable salts thereof with organic or

i nor gani ¢ gei dgyMotdkas 85turfte8e: Gtd -erdbaiskrasdiazd heteeogyadsent i nvention
conprises the conpounds of the above general forrmula I, wherein 20 Adenotes
a bond, Bdenotes a bond,

R’  denotes Cys-alkyl or Cas-cycloalkyl,

the enantiomers, the diastereomers, the mixtures thereof and the salts thereof,

narticularly the physiologically acceptable salts thereof with organic or inorganic

acids or bases.

In a second aspect, there is provided physiologically acceptable salts of the compounds as

defined above with inorganic or organic acids or bases.

" In a third aspect, there is provided a medicament, containing a compound as defined
above or a physiologically acceptable salt as defined above optionally together with one

or more Inert carriers and/or diluents.

In a fourth aspect, there is provided the use of a compound as defined above for preparing
a medicament for the acute and prophylactic freatment of acute pain, visceral pain,

neuropathic pain, inflammatory/pain receptor-mediated pain, tumor pain and headache

diseases.

In 2 fifth aspect, there is provided a process for preparing a medicament as defined above,
characterised in that by a non-chemical method a compound as defined above is

incorporated in one or more inert carriers and/or diluents.



25D Y toget her denote a group selected from0O CH3 R2denotes H or

Cl 3-alkyl, while each nethylene group may be substituted by up
to two fluorine atons and each nethylb group may be substituted by up to
S5three fluorine atons, or also H3C-C(0), R3denotes a C4_6-cycl oal kyl ene
group, R4denotes a saturated 6- or 7-nenbered diaza heterocycle, 10
R5denotes Cl_3-al kyl or C3 5-cycl oal kyl, the enantioners, the

di ast ereomers, the ni xtREBAIL D&ﬁcﬁﬁﬁrm%ﬁ'ﬁg INYEMBION par ticul arly the
physi ol ogically acceptable salts thereof with organic or inorganic 15acids
or bases. A third enbodi nent of the present invention conprises the
conpounds ¢f iHher@RoyEenaraneaLId Onmfigt bmbdaenehn A, B, D, Y, Rl, R2, R4
and R5 are defined asS hereinbefore in the first enbodinent and 123denotes a
C4_6-cycl oal kyl ene group which nay be substituted by one, two or three R3:1
groups, ang R3: 1de S, - , -QH5, /so-propyl, tert-butyl, -OH, F, d, Br
or I, the nan%? é}é%%bq caé-Bdi astereoners, the m xtures thereof and the
salts thereof, particularly the physiologically acceptable salts thereof
with organic or inorganic acids or bases. 5 A fourth enbodi nrent of the
present i n&enti 8aneieH® PA¥L t he conpounds of the above general formula I,
wherein A, B, D, Y, R, R2, RA and R5 are defined as hereinbefore in the
second enbodi nent and R3denotes a C4_6-cycl oal kyl ene group which may be
substi t ut egh-§y wR@thévderate 2QrbupseRBledfronps, and R3Idenotes - CH3, - C2H5,

i so-propyl, tert-butyl, -OH F, , Br or I, with the proviso that the
above- nenti oned C436-cycl oal kyl e group is linked in thg 154, 3 position to
t he remai nder of cul ei~yg Fantioqers, the di Sy the

m xtures thereof ignd the salts thereof, particularly the physi gl ogically
acceptabl e salts Rhereof with cﬁgani c or inorgarfifc acids or baSes. A fifth
enbodi nent of the present invention conprises the conpounds of the above
general formula I, wherein Adenotes a bond, Bdenotes a bond, DY together
denote a group selected fromO 12 &H20 R2denotes H or Cl1_3-al kyl, while
each net hyl ene group may be substituted by

_CH,
R'  denotes the group <C °



5up to two and each nmethyl group may be substituted by up to three fluorine
atons, or also H3C-C(0), R3denotes a C4.6-cycl oal kyl ene group which may be
substituted by one, two or three R31 groups, 10 R' denotes -CH3, -C2H5

i so- propyl \WPEIPBI84H | -OH F, O, Rddenotes a saturated 6:C¢r"2POHMEE? ed
di aza heterocycl e, 15R5denot esOl_3- al kyl or C3.5-cycl oal kyl, the

enanti oners, the diastereonmers, the mixtures thereof and the salts thereof,
particularly the physiologically acceptabte salts thereof with organic or

i norgani c agi ds i

conprises the CO??%}S’E%%E'S%T T%éfﬁg%%gggcegﬁg%%ﬂh% r{rﬁﬁrg%%ﬁ%é?eﬁjﬁgﬁ%%no?%s a
bond, Bdenotes asb@evo Thofireogietiaindleact eeahdrapupp sed\eisé edbétitoted by o to O
or 0120 Rldenotes the group H3¢c _5R2denotes H or Cl_3-al kyl, while

each net hyl ene dherfofivrineatonimhSf AIseteLH5Qlp to two and each methyl group
may be substituted by up to three fluorine atons, or also H3C C(0),
R3denotes a C4_6-cycl oal kyl ene group, 10 R4denotes a saturated 6- or

7- menbersed Rif azaddrettes aqy.cd-eycldBiddeand gsouh wlich3nal kel substiBed by oyel ted byl |
15t he enantioners, the,di astereoners, the m xtures thereof and the salts
thereof, parti cuhkag R tﬁ@%ym ol ogi cal | y acceptable salts thereof with
organi c or inorganic acids or bases.

R®*'  denotes -CHs, -CaHs, iso-propyl, tert-butyl, -OH, F, Cl, Br, |,
10 R*  denotes a saturated 6- or 7-membered diaza heterocycle,
R®  denotes Cya-alkyl or Cas-cycloalkyl,

the enantiomers, the diastereomers, the mixtures thereof and the saits thereof,
15 particularly the physiologically 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 I, wherein
20

A denotes a bond,
B denotes a bond,

25 D-Y together denote a group selected from

i H
* * N
\Nk/\* \rTlJJ\/O\/\* *\N/lk/ \l‘(\*
R2

or R o



A seventh enbodi ment of the present invention conprises the conpounds of

t he 20above general fornmula I, wherein A, B, D, Y, Rl, R2, R4 and R5 are
defined as hereinbefore in the fifth enbodi nent and R3denotes a

C4. 6- cycl oAVR3A0BMRIYFoup whi ch may be substituted by one, tWd/F52481108e62R31
groups, and 25 R31denotes -CH3, -C2H5, iso-propyl, tert-butyl, -OCH F or
C, W2009/021944PCT/ EP2008/ 060562 - 7 - with the proviso that the
above-nmenti oned C4_6-cycl oal kyl ene groupd-s linked in the 1,3 position to
the remai nder of the nolecule, 5the,enantioners, the diastereonmers, the

m xtures thereof and the salts ther of, parti cul arl y the physiologically
acceptabl e salts thereof with ofga# or inorganic acids or bases. An

ei ght h enbodi ment of the present @ Q%l conpri ses the conpounds of the
10above general fornul ' : Y, Rl, R2, R4 and R5 are
defined as fher eﬁﬁﬂa%r@@.gﬁotﬂme fifth embodi ment and denotes a

C4. 6-cycl oal kyl ene group which nay be substituted by one, two or three R3:1
groups, and R3:1ldenotes -CH3, -C2F13, /so-prop tert-butyl, -O4d, F or O,
with the piii sclenctes Hins Ginoalsylmehile eaeh mﬂihsé@ﬁcgr@up maseé@ sypslifgtedsdy

linked in the 1,3 sition. to r

enanti oners, thé"pdO ﬁ@éwgrastgnﬁhaﬁﬂ%(%%eéﬁxlﬁi@ E%zﬁgéj% %Sththa OIsbyttﬁjereof
particulsarly t henhpRySiginedteals, yr asedpiig(@)sal ts thereof with organic or
i norgani ¢ acids or bases. 25 The fol | owi ng are nentioned as exanpl es of

particularly preferred conpounds of the above general formula I: -8- No.

Structure (9 Gnotdd a TerMetididhelgtoth, © € (2 0

R* denotes a saturated 6- or 7-membered diaza heterocycle,
10

R®  denotes Cq3-alkyl or Css-cycioalkyl,

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

15 acids or bases.

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

20
R® denotes a Csg-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 |,
25
with the proviso that the above-mentioned Ca.g-cycloalkylene group is linked in the

1,3 position to the remainder of the molecule,
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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 general formula |, wherein A, B, D, Y, R', R%, R* and R® are defined as

hereinbefore in the second embodiment and

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

R*!'  denotes -CHs, -C2Hs, iso-propyl, tert-butyl, -OH, F, Cl, Bror |,

with the proviso that the above-mentioned Cae-cycloalkylene group is linked in the
15 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.

20
A fifth embodiment of the present invention comprises the compounds of the

above general formula [, wherein

A denotes a bond,
25

B denofes a bond,

D-Y together denote a group selected from

O 0 »
*\Nk/\* w\NJJ\/O\/\* "~ /U\/Nj]/\*
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N
, or R O :



/--\NH3C - N__/ 9 NA?",0,".../CH NOH It

, It CHO0---cs 0O/ * HC - 9 - No.
Structure (8 OQN''" H3GN\ _, j 0 wk7(:)NCH
I

0
CH, 1ck4 cH 00 0 H3C (9)
4 01110 H300, CH3 (10) 73- \

H3Crk, \-NIN\_,-/ La.,,...,,,,"NCH3/CH3 NI
v-Nti  NA- - Wo2dbo/ 023 CH, PCT/EP2008/060562
-5-
CH,
_CH,

R'  denotes the group <° ©

R?  denotes H or Cys-alkyl, while each methylene group may be substituted by
5 up to two and each methyl group may be substituted by up to three fiuorine
atoms, or also H3;C-C(O),

R®  denotes a Cqg-cycloalkylene group which may be substituted by one, two or
three R* groups,
10 _
R*'  denotes -CHs, -CHs, iso-propyl, fert-butyl, -OH, F, Cl,

R*  denotes a saturated 6- or 7-membered diaza heterocycle,
15 R®  denotes H, Cis-alkyl or Cas-cycloalkyl,

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

20
A sixth embodiment of the present invention comprises the compounds of the

above general formula |, wherein
A denotes a bond,
25

B denotes a bond,

D-Y together denote a group selected from
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R'  denotes the group "

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

R®  denotes a Cqe-cycloalkylene group,

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

R®  denotes H, Cy-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.

A seventh 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 fifth embodiment and

R® denotes a Cas-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,



(14) H3C O NON,CH Il CH 0=S Cc 0 H3C - 10 - No. Structure (15)
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with the proviso that the above-mentioned C4;6-oycioaikylene group is linked in the

1,3 position to the remainder of the molecule,

5  the enantiomers, the diastereomers, the mixtures thereof and the salts 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
10 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-cycioalkylene group which may be substituted by one, two or
three R*! groups, and
15

R*'  denotes -CHa, -CzHs, iso-propyl, tert-butyl, -OH, F or Cl,

with the proviso that the above-mentioned Cg¢-cycloalkylene group is linked in the
1,3 position to the remainder of the molecule,

20
the enantiomers, the diastereomers, the mixtures thereof and the salts thereof,
particularly the physiologically acceptable salts thereof with organic or inorganic
acids or bases.

25 The foliowing are mentioned as examples of particularly preferred compounds of
the above general formula b

30
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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.

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 bases.

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

formula la

, (1a)



NA----.N--CEloH, CH O -7- 0 0 H C (15) N/ H3C ON,CHH3 il CH 0=S e 0

H CO,CH (16) 7---'NH30--N_j 0,10, , CHNNtH3 Il CH 0=S cr 0 H3C (17)
1--\NH3CG-N\s__j O NA--"CCt'H Il CHOs e0 H3CO,CH3 (18) CH I 01 O
H30- - - - Q W02009/021944 PCT/EP2008/060562

-19 -

wherein
m denotes one of the numbers 1 or 2,
5 N denotes one of the numbers 0, 1 or 2,

R denotes H, Cis-alkyl, Csg-cycloalkyl, Cq.4-alkyl-O-C(Q), benzyl-O-C(O) or

benzyl, and
w  R",
R  independently of one another denote
(a)H,
(b)Cq.4~alkyl, Cs.g-cycloalkyl,
(cYbenzyi,
15 {(d) C1.4-alkyl-O-C(O) or benzyl-O-C(O)-,

the enantiomers, the diastereomers and the saits thereof, preferably the
hydrochlorides thereof, which are particularly suitable for preparing compounds of
general formuia |.

20
The intermediate compounds of general formula la 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.

25
In another preferred aspect the present invention relates to the compounds of

general formula la, wherein

m denotes one of the numbers 1 or 2,
30

n denotes one of the numbers 0, 1 or 2,
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R'" denotes H, Cy4-alkyl, Cag-cycloalkyl, Cy.4-alkyl-O-C(Q), benzyl-O-C(O) or

benzyl, and

R denotes
(@) H
(b)  benzyl,
(c)  Cis-alkyl-O-C{O) or benzyl-O-C(O), and

R' denotes
(@) H,
(b)  Cyy-alkyl, Cse-cycloalkyl,
{c}  benzyl,
(d)  Cq.4-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 I which have B1-antagonistic

properties.

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

general formula la:
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the enantiomers and diastereomers thereof.

In another aspect the present invention relates to the use of the previously
mentioned compounds of general formula la, 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

Uniess otherwise stated, all the sUbétE’tuents are independent of one another. If for
example there are a plurality of Cys-alkyl groups as substituents in one group, in
the case of three Cq¢-alkyl substituents, independently of one another, one may
represent methyl, one n-propyl and one fert-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 to the
invention, including the salts thereof, wherein one or more hydrogen atoms, for

example one, two, three, four ar five hydrogen atoms, are replaced by deuterium.
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By the term "Ci.z-alky!" (including those which are part of other groups) are meant
alkyl groups with 1 to 3 carbon atoms and by the term "Cq.4-alkyl" are meant alkyl
groups with 1 to 4 carbon atoms. Examples include: methyl, ethyl, n-propyl,
iso-propy!, n-butyl, iso-butyl and tert.butyl. The following abbreviations may also
optionally be used for the above-mentioned 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 includes n-propy!
and /so-propy!.
Moreover, the terms mentioned above also include those groups wherein 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.

By the term "Cs.s-cycloalkyl" (including those which are part of other groups) are
meant cyclic alkyl groups with 3 to 5 carbon atoms and by the term "Cse-alkyl" are
meant alkyl groups with 3 to 6 carbon atoms. Examples include: cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl. Uniess otherwise stated, the cyclic alkyl
groups may be substituted by one or more groups selected from among methvl,
ethyl, iso-propyl, tert-butyl, hydroxy, fluorine, chlorine, bromine and iodine.

By the term "Ca.¢-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 cyciohexylene. Unless otherwise stated, the
cyclic alkylené groups may be substituted by one or more groups selected from
among methyl, ethyl, iso-propyl, tert-butyl, hydroxy, fluorine, chiorine, bromine and
jodine.

A Cq- 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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By the term "saturated diaza-heterocycles" are meant six- or seven-membered
heterocyclic rings which contain two nitrogen atoms. The ring is linked via both
nitrogen atoms to the remainder of the molecule. Examples include:

*\

Ifthey contain suitable basic functions, for example amino groups, compounds of
general formula 1 may be converted, particularly for pharmaceutical use, into the
physiologically acceptable salts thereof with inorganic or organic acids. Examples
of inorganic acids for this purpose include hydrobromic acid, phosphoric acid, nitric
acid, hydrochloric acid, sulphuric acid, methanesulphonic acid, ethanesulphonic
acid, benzenesulphonic acid or p-toluenesulphonic acid, while organic acids that
may be used include malic acid, succinic acid, acetic acid, fumaric acid, maleic
acid, mandelic acid, lactic acid, tartaric acid or citric acid. in addition, any tertiary
amino groups present in the molecule may be quaternised. Alkyl halides are used
for the reaction. According to the invention methyl iodide is preferably used for the

guaternisation.

In addition, the compounds of general formula 1, 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 atkali 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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However, the application also includes the individual diastereomeric pairs of
antipodes or mixtures thereof, which are obtained if there is more than one chiral
element in the compounds of general formula |, as well as the individual optically

s active enantiomers of which the above-mentioned racemates are made up.

The invention relates to the compounds in question, optionally in the form of the
individual optical isomers, mixtures of the individual enantiomers or racemates, in
the form of the tautomers as well as in the form of the free bases or the

10 corresponding acid addition salts with pharmacologically acceptable acids - such
és 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 PREPARATION

According to the invention the compounds of general formula | are obtained by
methods known per se, for example by the following methods:

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

wherein all the groups are as hereinbefore defined, forming carboxylic acid amides
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of general formula fa, wherein all the groups are as hereinbefore defined, may be
carried out using conventional methods of amide formation.
The coupling is preferably carried out using methods known from peptide
chemistry (cf. e.g. Houben-Weyl, Methoden der Organischen Chemie, Vol. 15/2),
for example using carbodiimides such as e.g. dicyclohexylcarbodiimide (DCC),
diisopropyl carbodiimide (DIC) or ethyl-(3-dimethylaminopropyl)-carbodiimide,
O-(1H-benzotriazol-1-ylI)- N,N-N',N'-tetramethyluronium hexafluorophosphate
(HBTU) or tetrafluoroborate (TBTU) or 1H-benzotriazol-1-yl-oxy-
tris-(dimethylamino)-phosphonium hexafluorophosphate (BOP). By adding
1-hydroxybenzotriazole (HOBt) or 3-hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine
(HOObt) the reaction 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 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 (Hlinig base)

is preferably used as an additional auxiliary base.

An alternative method of attachment consists in converting a carboxylic acid of
general formula ll, 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 generai formula 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 llf 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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5  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?, Vilia or Vlilb to obtain sulphonic acid amides of general formulae VI, X or

X1, wherein R and R? are hereinbefore defined and n denotes a number 1, 2, 3 or

10

4 and R® denotes a Cig-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.

15

The reaction of the sulphonic acid amides of general formula Vil with a halide of

general formula 1X, wherein Hal' denotes chlorine or bromine, is carried out using

methods known from the literature, for example with the aid of a base such as



(85) HHCCH3 H CGN\NNCH, \/0 (86) /\HH CCH3 H3C-N\NNCH, /0 (87)

/\'H H3CcH3

NCH, H,C-NN\/)0)- 6' (88) /HH30CH3 \ H3C-NNiNCH \ /0
(89) /\HH CMN/NN\CH (90) HH30-N. O ,N \/CH,
WQ2009/021844 PCT/EP2008/060562
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potassium or sodium carbonate in dimethylformamide or tetrahydrofuran at 0°C to
100°C.

The hydrolysis of the carboxylic acid esters of general formula X, wherein R" and
R? are as hereinbefore defined, n denotes a number 1, 2, 3 or 4 and R® denotes a
C4.a-alky! group, to obtain carboxylic acids of general formula XIll, wherein R' and
R? are as hereinbefore defined and n denotes a number 1, 2, 3 or 4 and R®
denotes a C._z-alkyl group, is carried out under known conditions, for exampie with

fithium or sodium carbonate and water in methanol and/or tetrahydrofuran.

Scheme 3
OH
Ha\lz/\M; 0, 0
o, ,0 s oH
P R: X R” \T/\M:
RY o R? HaE\]/COZtBu
vt Xiv RY
XV
o_.,0
N7 o._,0
S 0. _.COOH N
R1 \T/M \‘/ R?/S\N/MOYCOJBU
R? R iaz 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 hydroxy! 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.



- 31 - No. Structure (91) /\ I'k CH HGCNN3\/ (92) /-Th H H CGNN\/
N '"CH, the enantioners and diastereoners thereof. In anot her aspect t he
present invention relates to the use of the previously 5 nen ned
conpounds fOWeHB2EH4fornula |a, wherein m n, al and R2 aP@T%EQGOB’OGO%Z
her ei nbef ore defined, as internediate pr oducts for preparing conpounds of
general fornmula | wherein A, B, D, Y, Rl, R2, R3, R4 and R5 are as

her ei nbef ore defined. 10TERMS AND DEFI Nt 3-ONS USED Unl ess ot herw se st at ed,

are a pl or dretgrerngst MRS o Bl FIRIP Y Wt R R Ralee ©
case of thra%%#‘ém@eﬂiré)d'eﬂﬁé@sﬁUéh@!@%sa nimgepengentl v aﬁd Rhecastetlzer, one
may 15represent nethyl, one n-propyl and one tert-butyl . Wthin the scope

of this ap@ﬂ«sc,%{l(.‘!lcgﬁOU@ ﬁndrPe drtates pilyAregenies Bfé%wb%'i‘yit@ﬁ@%@sfs Cefiese
also be re reR A 0 a ent, an
asterisk ( U??'g'%ﬁﬂef?tg gé%’?‘ SMI rﬁrﬂr‘rg 't%%l#&% e sub [D FrwueJnt|4Q|fC|sé?{{s§§b

under st god Fastdeehg Grobps, 28 Ediiiovg 300I5NbublisHeueby EsbreThicmee)mol ecul e. The
subject-matter of this invention also includes the conmpounds according to
the invention, including the salts thereof, wherein one or nore hydrogen
atons, for one, two, three, four or five hydrogen atons, are

repl aced by euterlum - 32 - By the term"C3-al kyl" (including those
which are part of othé&s /,Broups%< are weant al kyPygPoups with 1 to 3 carbon
atoms and by the term”Ch A efkyl " are neant @by /\rfqpop;s fMth 1to 4
carbon atons. Exanpl es irk;l ude: methyl, ethyl, n-propyl? “Tso- propyl,

n-butyl, iso-butyl and tert.butyl. The foll owi ng abbrevi ati ons may al so
5optionally be used for Ahe above-nentioned groupsxvibve, Et, n-Pr, i-Pr,
n- Bu, i - Bu, Re
| 6
HN CCo.R
[ \f\/}; 2
Vil
Rz 2
5t COGCH Oa?° ?
S 4
R1 ~ /\f‘ﬁ/ \[‘,]/ ~— R1/S\N/\%N\M;COR
R2 l{z
XX XX

The sulphonation of the hydroxy! function of a compound of general formula X1V,

10 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
C1.3-alkyl group, with a sulphonic acid chloride of general formula R®30,C!,
wherein R® denotes a Cy.s-alkyl group or a phenyl group optionally substituted by a
C1.s-alkyl group, to form compounds of general formula XVIIl, wherein all the

15 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 fo 35°C. A liquid base

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

20 The subsequent alkylation of the amines of general formula VIl 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.s-alkyl group and R® denotes a



t-Bu, etc. etc. Unless stated otherw se, the definition propyl includes al
the possible isoneric fornms of the group. Thus, for exanple, propyl

i ncl udes n-propyl and /so-propyl. Mreover, the terns nentioned above al so
i ncl ude t hg&e2002/02984 wher ei n each 10 net hyl ene group nay bBCEEB208(069%8 by
up to two fluorine atons and each nethyl group may be substituted by up to
three fluorine atons. By the term "C3.5-cycl oal kyl" (i ncluding those which
are part of other groups) are neant cyclixe- al kyl groups with 3 to 5 carbon
atonms and hy the term” 5-al kyl " are 15peant s mnth 3to6
carbon at ofe-s KA GEPR 1§ ﬁevmex%m@sﬁ&w“ aé?&%%ﬁ?&’ ?/'B?B%'entyl or
cycl ohexyl o, libgaepehambmaahdiide bitetiyilichodldeDrasoyps may be
substltuteg y one or nore groups selected from anong nethyl, ethyl,

i so- propyl| didhésrontsdingne, acyattrrowjg of pyrisinedor exdroplene!, empenetiecsabetwesdi ne.

aroups) ar 8- e 1y 5 BRI ofif e R R P A S8R Ban o

i ncl ude; CYﬁétﬁPl@th@@lyPEWCddw@ﬁ&w ®iBoftte Cyclaebiarternbutoditieasssaafiliar wi se
stated, the cyclic al kyl ene grou ps may be substituted by one or nore groups

sel ected f anrdagtheea!wsulp ehgle, 39/%'69 sdp9lleavieg 8r8ii-yl , hydr oxy,
fluorine, chlorine, bromne and 25i odine. A C4- or a Co- cycloalkylene group
may be linked in the 1,2 position or in the 1,3 position to the renainder
of the nol gol Wdr@lzgfsejmbé yat%xyheadld?eswsldf|generaf¥\f@6ﬁu%a))ﬂ)(dalf¢qym ene group
may be linked in the 1,2 05|t|on ngJhe 1 ition or é

posi tion t@afb@(y}"’éﬁﬁ'idﬁdgrgeﬁﬁrq ﬁ%m'h'ﬁﬁ |secar5g%pg?%|d§spr GECL%” e"ﬁ%&%’“?. on.
-33 - t term "saturated di aza- heterocycl es" are neant si x-

seven- nenbered heterocyclic rings which contain two nitrogen atons. The
ring is linked via both nitrogen atons to the remai nder of the nolecule.
Exanpl es i Iude If they contain suitable basic functions, for exanple
am no groug§: unds of general fornmula | nmay be converted, particularly
for pharnaceuticalouse, into the phyS|oIogncgtIy accept abl e salts t her eof

wi th inorganic or,gﬁg sgd@ Exanples_pﬁ\k nic acids for this

pur pose incl ude hydrobronquacjd —phdsphdtic acid,” nifric ﬁo aci d,

hydrochl oric acid, sufphuric acid, methanesul phonic aci %ﬁhﬁﬂ@sulphonlc
aci d, benzenesulphonlcxamld or p- toluenesulpggnlc aci d, Mhlhﬂ organi ¢ aci ds
that may be used include malic acid, succinic acid, acetic acid, fumaric
acid, maleic acid, nangelbc acied, Iactlc aci d, ta&%?Q;c acid or citric
acid. In addition, any“tertiaryia groups presefi{zin the nmo ul e may be
guat er ni sed. Al kyl ha&rﬁ%m/Aﬁa’u 8Z%Sfor Lthe reaprfbm/\ﬁagbﬁﬁ+ﬁg to the

i nvention nethyl i odide |$2preferably used for the quaternisation. In

addi tion, the conpounds of geaneral formula I, if they comtain suitable
carboxylic acid functions, y if desired be converted into the addition
salts thereof with 20inorga£?c or organi c bases. Exanples of inorganic
bases include alkali or alk@aline earth netal hydroxides, e.g. sodium

hydr oxi de or potassi um hydroxi dg, or carbonates, ammonia, zinc or anmonium
hydr oxi des; exanpl es ofogor@ani c jam nes i ncl ude dlethylanlne triethyl am ne,
et hanol an ne, d|ethanolaﬁ%ne“$%Whpfﬁ§Wolanlne cycl.ohexyl ani ne or

di cycl ohexyl am ne. 25 "The ¢onpounds according to the invention nmay be
present as racenates, prOV|q§g that they have only one chiral elenent, but
may al so be obtained as pure enantioners, i.e. inthe (R) or (S forn1 -
34 - HowevEte Finkelsagimréactionasf cahmumislaﬁ@esxetaiéonnmnia\)(\danhamisRera@drrer| c

Phan oné o1 4P & Relbelore SRneanStnILor PHBTEY 41 2 deird 2 R 48niisera be.
the indivigual amg\tgreablaxﬁdﬁa%&émes%r@mam r@ugforvmpwém@m eMeriEEpt i oned

racenates are ma The invention relates to th e conp S In uestlon
opti onal | y substituted by m ©f s-alyl gredpyicdioan hepides of gra@@wéf@mtﬁa m,rwger@m t he

as in the foranbR one o e EERE BRroedablh kBl e ar A r s T A <
wi th phar ”&Féﬂo% §@1|3¥aiﬁﬁ§;¢@u@bb eapfddisut-ursies knawnf rebcioraophditions (eaddgt i on
salts with hydrohalic acids - for exanple hydrochloric orﬁd¥drobron1 acid

- or orxganitd Hipkelstein, Brrichie depPesieshpn Cheraisrieen Gasalschalid I A2ds: 1828

met hanesul phoni ¢ acid. 15METHODS OF PREPARATI ON According to the invention -
t he conpounds of general fornula | are obtained by nmethods known per se,

for exanple by the follow ng nethods: 20 Schene 1



RS- A- R4- - RB- A-Nl IVRRRZ Rs - A- R4- - - A-NY X R2 R R2
OHiRs - A- R4- 13 - RB3 - A-NNL --- .--, CAYXR2 IV R The linking of
carboxylic acids of general formula Il shown in Schenme 1 wherein all the
groups are Vé@20vei0eidsef ore defined, with am nes of general HCAENZDEB/AGVH62
wherein all the groups are as hereinbefore defined, form ng carboxylic acid
amdes - 35 - of general fornula |a, wherein all the groups are as

her ei nbef ore defined, may be carried outs4wmsi ng conventi onal nethods of

am de formation. The coupling is preferably carried out using nethods known
frompeptide chemstry (cf. e.g. Houben-Wyl, Methoden der Organi schen
Chem e, Vol¢ I ! i

di cycl ohexyl ca%%t?ﬂugﬁpélkﬁ%ﬂgﬁ,&gﬁ glggirn %%S@&ggrcbgg@%é%%] %?c&?yegrunder

et hyl - ( 3- d|8té‘temw& @orppyl ) - car bodi i mi de, 0-(1H benzotriazol-1-y1)-

l\l etN; glf | EI O;E) r%?r%t e if, o lB}u‘ir??ehceo)ﬂ‘%l[:f)ouuno soc% r%re?ltfomg WBB&HIOS protected by a

1H benzgtr I@h@bntloddlfw&fwégmpme hyl rHB O Il Tl deRcted protective
hexaf | uor ophosphat e addi ng 101- hydr oxybenzotri azol e (HOBt) or

3- hydr oxy- 4'expisene thU@@l e gleavg rw:@@rnaﬂrhv@rwﬂmﬁ)c ¢l on speed
can be incr r I | ar
anount s of Q%%‘Ze(?%&fg%?e&%gnp%en See%&og@k) he 'gguégll{b%\gh%@é%%ﬁ?n

sol vent s sygbteasiveligedupsr erebd fnmmd helhehlpe W UBeseneaaret PetdriG.Id, Wilitsret hyI
formam de (DWVF), dipethyl acetam de (DWVA) met hyl pyrrolid 15 yg

mi xt ur es trPé”PEQﬁt'VﬁrQYOHPSﬂ%%%@@P@%%h% Sesntsto {%@eug&w&% 20C
and +25(. %Sf’gﬁé%%n)é aﬁh% PRlipd. 'I@&%&Rb’llﬁméﬁﬁﬁ sb?r@@dihén proglser abl y
used as an addi tional auxiliary base. An alternat tho of at'tachnent
consi st s i pubtinked by iieagddaidroryl i ¢ acid of 20gener aI formula I'll, wherein
all the groups are as hereinbefore defined, into a carboxylic acid chloride
of general fornmula V, wherein all the groups are as herei nbefore defined,
and subsequey cle8ARY IR ﬂwéﬂtéﬁboapn@aua%sférsg#@@h&aiff@*mma AHINto Whred ei n al |

the groups are as hereinbefore defined. The synthesis of a carboxylic acid
chl ori de ofcagemedialacidsrohgenevaliferrpuiarX ¥ s naried ayt aedaserdadionder25 from

t he Ilterat reegg%s< e e.g. Houben-Wyl, Methoden der O gani schen Chemie, vol.
E5/1). %ﬂ gl ic acids of general formula I'll used as starting

mat er i aI s wherein all the groups are as herei nbefore defined, are obtained
usi ng net hods known per se 30 fromthe literature, for exanple by the

net hods of 2§HRMEH s shown in Schemes 2 to 7. - 36 - Scheme 2 O\ <0
0 HS. COR’
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The alkylation of a thiol of general formula XXV, wherein n denotes a number 1, 2,
20 3or4and R® denotes a C.s-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¢-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



S RINCOOH R2 XI1 5The sul phonic acid chlorides of general formula VI,
wherein Rl is as herei nbefore defined, are either knowmn fromthe literature
or conmercially obtainable. They are reacted under standard reaction

condi ti ons Wibedooaa1®H ne of general fornulae H2N-R2, Vil | a ROT/BAZ0085060662

obt ai n sul phonic acid am des of general fornulae VII, X or X, wherein Rl
and R2 are herei nbefore defined and n denotes a nunber 1, 2, 3 or 104 and
R6 denotes a Cl_6-al kyl group. The reactihon is optionally carried out in

t he presence of a base such as triethyl am ne, DI PEA orEaLgyrl di ne and an

inert sol véRe PEERANCEC cha@ﬁﬁé"ﬁ@ﬁ@tswﬁ'@"ﬁ tidfylaryiae.op iy RAESS¥8hper at ur e
of 0C o 100rhuhdd g%t%xgw e B 46&:%@{&%% ShilBgpgs.  15The

reacti on of sul phonrc acid am ener with a halide
of general dloylsuiphohXe ssimerscas Iddairig glenpt es chl orine or bromne, is carried

t i th the lit t f I ] t id of
base such adhe BV the SRt HC a6l Srpresistierd MUK i 8FRarm de. or
tetrahydr Ofdérr@@xﬁ% 4 & Jeal fEEhﬁuiayﬁxvhy\%éréM all e gAML aci d esters

of general formila X, wherein R1L and are as hereinbefore defined, n
denotes a r’ﬂmb@lbeﬂgrezieﬂee@,ﬁs&aa’mﬂR@f@ﬁad@ﬁ@ﬁ)e&i weeriSaheyme group, to obt ai n
carboxylic acids of general fornmula XIl, wherein RL and R2 are as

her ei nbefore defined and n denotes a nunber 1, 2, 3 or 4 and R6 denotes a
Cl_3-al kyl skikaae 7 s carried out under known conditions, for exanple with
li thium or sodium carbonate and water in methanol and/or tetrahydrofuran.
10 Schene 3 COH HNThQ1/41/4 00l 1/4RSR2 Xl TlRi S \Y RlZCI w2 VI X'V

XVI | XVI o\\S,/o MCO R® o L
~
R’/ hll/r\hCOOH Vil R*/ \T’{/\}n\ﬂ/ \{\1;
Rz G
Xi . XXVl

o)
V57 COOH
rR& O

XXIX
10 The amide linking of carboxylic acids of general formula Xll, wherein R" and R? are
as hereinbefore defined and n denotes a number 1, 2, 3 or 4, and aming 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 C.¢-alkyl group, to obtain carboxylic acid
amides of general formula XXVIil, wherein R' and R? are as hereinbefore defined,
15 ndenotes a number 1, 2, 3 or 4 and R® denotes a C,¢-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

20  as hereinbefore defined and n denotes a number 1, 2, 3 0or 4.

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

commercially obtainable, or are obtained using methods known per se from the



The preparation of sul phonic acid am des of general fornula XIVis carried
out as descri bed under Schene 2. 15The al kyl ati on of the hydroxyl function
of the sul phonic acid am des of general fornmula XIV, wherein RL and R2 are
as her ei nbaf@20098@fd4ded with the proviso that R2 does not @ENGIFROP/MWPEFogen
atom and n denotes a nunber 1, 2, 3 or 4 and R6 denotes a Cl_3-al kyl
group, is carried out under reaction conditions known fromthe literature,
for exanpl e under 2-phase conditions usi-ag-a phase transfer catalyst in 20

t he presence of a strong inprganic base such as sodi um hydroxide s tion
or pot assi UHRBIHEO r@é""%lﬂ'% Vg"r‘? Bene %ﬁ?ﬁrﬁ@??‘s g%qr%%@teﬁdla%hgrr{eg%glne at
0C to 100C.49 - = @te I r I - idcor mul a
W uner of 12 MR R e R e 1.

2, 3 or 4 admREdHattdenciesa figodhkythiefinrupr brsniRg adencresgmwUmRT.ogen at om
or a Cl.3-alkyl group, is carried out using nmethods known fromthe .
literature (see e.g. Philip J. Kocieriski, 5Protecting Goups, 3rd Edition,
2005, pybl isdianbyg Ceorg Thiene). Schene 4 XV R2 O\\ S Th, N, H. COCH
R2 0\ "O Rl NCORa Nin 2 R2R2 XXXI X The sul phonati on of the hydroxyl

function of a conpound gf general ,a X1V, 10 Bh i:R1 and R2 are as

her ei nbefore defined, w thHthe pa® Rt*hat—R2 does" dehot e a hydrogen
Q

R

atom and n denotes a nunier 1, 2, r 4 and R6 d&noteg.a Cl_3-al kyl
group, with a sul phonic ggid chlorige of general fornuka R8S02Cl, wherein
| e denotes a Cl1_3-al kyl group or a phenyl group optionally substituted by a
Cl. 3-al kyl group, to form conpounds of general formulaj XViIl, wherein al

t he 15groups are as hereinbefore defined, is carried out under standard
reaction conditions, typically in the presence of a base such as DVAP
and/or pyridine and an inert solvent such as dichl @ ongethane or TI-I1F at
-5C to 35C. Aliquid base such as pyridine my be us%gzgéabhe base and

sol vent sinul taneously. 20 The subsequent aIkyIatigh t he am nes of
general formula VII to form conpounds of general fornmul &'XI X, wherein Rl
and R2 are as hereinbefore defined, n denotes a nunbef™, 2, 3 or 4 and R6

denotes a Gh3:alkyh 9LAUMABDL: BEAERAFSSBSUIZ XXX, wherein R® denotes a Cq.s-alkyl

group, with a halo-nitrobenzene of general formula XXXI, wherein R is as
hereinbefore defined and Hal? denotes a fluorine, chlorine or bromine atom or a

10 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 potassjum 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.

15
The reduction of the nitro group to form anilines of general formula XXXHI, wherein
R is as hereinbefore defined and R® denotes a C1.z-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

20 catalytic hydrogenolysis with a catalyst such as palladium on charcoal or Raney

nickel in a solvent such as methanol or ethanol.



- 39 - Cl.6-alkyl group, is conveniently carried out in a solvent such as

t ol uene, chl orobenzene, dinethylfornmam de, di nethyl sul phoxi de (DVSO),

di chl oronet hane, acetonitrile or pyridine, for exanple at tenperature

bet ween OCY¥PRPO88@44nd conveniently in the presence of baE@gEga‘&%mé@%;z
pyridine, 5 triethylam ne, DI PEA, potassium carbonate,

potassi umtert-butoxi de or sodi um net hoxi de, the al kyl sul phonate serving as
the | eaving group. The hydrol ysis of the4karboxylic acid esters of general
formula Xl é tf{)? fo m car boxylic acids of general fornmula XX is carried out
as descrl b § Scherre 2. Schene 5 RF'S? 0 0 2 R2 HNCCRR6 VI 1|

XVI I | PGO\ /./0lKey -2H R NAT ?;rtc:NKr 2RINn r in 1l
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The reaction of compounds of general formulae XXX, wherein R® denotes a
C1.a-alkyl group, with a compound of general formula XXXIV, wherein R is as
5 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.3-alky! group, is carried out as described

under Scheme 8.

10 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 C+.z-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



RPR2 XXI'1I1 XXIl PG O O 1347,S., NTh,N Thic; COOH R2 xxiv The Fi nkel stein
reacti on of conpounds of general fornula XVIII, wherein RL and 15R2 are as
her ei nbef ore defined, n denotes a nunber 1, 2, 3 or 4 and R6 denotes a
Cl. 3- al kyl V92509021944 128 denotes a Cl_3-al kyl group or a pReERyFP2ieEERe62
optionally substituted by a Cl13-al kyl group, to form halides of general
formula XXI, wherein RL and R2 are as herei nbefore defined and n denotes a
nunber 1, 2, 3 or 4 and R6 denotes a Cl-&-al kyl group, is carried out under

known reaction conditio see. e. 0 erl hte der

Deut schen EGREMM %Wyéﬁg@l“g 8RAN gﬁﬁgh fgi%trgqglzgguran OR yi'mejm:s’ubsequent

al kyl ati on spbsdifag @laiGhMulsh®irides carried out as descri bed under Schene 4
(R2 # H). ‘Phe am no function in the conpounds of general fornmula XXIII is

protected by a 5 conventional protective group PG by known nethods. The

sel ected pr ctive

non- hydroggﬁ'g {W'aﬁ‘g’ﬁ%fgl‘ﬁ@ﬁgif\ggh%’f@'ﬁ“% ec It@ﬁ)bé@ﬂﬁ%c?rgp?%nd %f
group. An m%‘éﬂéﬁ@i%nﬁiia%@(ﬂﬁ&ﬂh@ieWR@? israhesthbefoas gefireedcan RE dboutes d n
Theodor a G eene and Peter G M Wits, Protective G oups

Synt hesi s, Bectky eV 'éﬁonl@gﬁnt%%ﬂpgm ”E)? sporant YR Iaéﬁ'é{ﬂ%lmggeﬁgan%nd in
Philip J. lﬁ?rcéﬂrﬁﬁléeat é?%@%?é%&l‘é&% Ql'é)pét EQH ?nqge ﬁ@%ce Rldegibed by

Georg Thi ene of the car oxy i C aci ters o gener al
formul a XXlahhytiddd ahmf@mmbwc;d ic acids of general formula XXIVis carried
out as described under 15 Schenme 2. Schene 6 R2 XXVII The al kyl ati on of
a thiol of general formula XXV, wherein n denotes a nunber 1, 2, 203 or 4

and R6 19enq{h%sca"%‘bgﬂﬂa5é ﬁJrl‘ﬂé'tloHrtQ'éBta:ﬁ @o %hﬂs%@@'@ﬂéﬂ#’%rﬁful@%\ﬂh forml a
XXVI, wherein Rl an R2 are as herei nbe ore defined, n denot eg a nunber 1,

2, 3or 4 aviterm Rishistasshereibetoral definedr B genptescohvemliphenyg REalanades aut i n
I t t ol I
Sceton: tri e Ry Pup Fucar &l 2 BYaneRamelthigs, K srertiE B TBbAnics o

and convenla%&i btet Br Bodarhylinge Y #Raftesenie bRS @358 6tbhas thvthiyintiae or
triethylam ne, Dl PEA, potaSsium carbonate, potassiumtert-butoxide or

sodi um et Isegiuge hydisxide selstion RYH aagbrrsiialeh S6r HE 04419@8¢i ng gr oup.
15
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 Cq.3-alkyl
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

20 at a temperature of 50°C to 100°C.

Scheme 10
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The halogen-nitrogen exchange in compounds of general formulae XXX, wherein

25 RY denotes a Cq.s-alkyl group, and XL, wherein R is as hereinbefore defined and



The hydrolysis of the carboxylic acid esters of general fornmula XXVl to
form 5carboxylic acids of general formula XXVI1, wherein all the groups are
as hereinbefore defined, is carried out as described under Scheme 2. Schene
7 R2 OVORR09/8BH43 N<COOH Ft 20 XXI X 10The ami de |i nki ngPef/EE&RI3ERYAG2c
acids of general formula Xll, wherein RL and R2 are as herei nbefore defined
and n denotes a nunber 1, 2, 3 or 4, and am no acids of general formula
VI1I, wherein Rl and R2 are as herei nbef4re defined, n denotes a number 1,

2, 3 or 4 enotes a 01 5-alk oup,, to obta n gar acid

am des of %”0 £33 %'WPP“ \f%é’f%f‘ eFatOHhﬂr?@r%’% #8’ feeqarmgf ore
def i ned, 1%6#&)@"98@%}‘ BeREEN S mula XL 3Wﬁ)éi’eﬂ’1 R‘”w i 8s ﬂ@f&ﬁi@é’oﬂa §efirfecpbi/R®
group, is carried out “as descri bed under Schene 1. As mentioned under
Scheme 2, wleaotesrd Exyialityl gooup, ds cariedfouj@seatesicrived mader Xxheme 8.5 cl eaved to
form car boxyI ic acid of general forrmula XXI X, wherein Rl and R2 are 20as
her ei nbef ore defined and n denotes a nunber 1, 2, 3 or 4. The am nes of

gener al sf ormmel abiibrusreRsIGdBidesy geRkel fevrsulaneLIewhbesin 3measi al |y
obt ai nable or are obtained usig r%mst hods known per se fromthe - 42 -

Ilterature er@ﬂb@f@me@n%i/aﬂw netRRsa b-s3) kY KEQYR, WikhrBSENPE AT OR"Y@henes
8 to 12, E% %I @h@? 1Hﬁ@é%§q{89élﬁb9@cr %ﬂne@at'o' tﬁ&nﬂoé @émgoﬁm gf i ne or
br oni ne atoma Xes: a fruor I RE Or brom ne atomor a
group R9. GeBe ke fiem@uiXRKl, whEneinrRRcandR? afe aa b@m:nbetmfre gleﬁeecalanﬁcit mul a

XXX, wherein R9 de ote 013alk\P/ ‘grm@? V\Ath@hGJOBItI‘ nzene of
general fod@HPEe SroIMRIS 2 PAUGYERIPNEHBRT b ISCHORR Rity Op&y 2
denot es;,a fn'lé%%bl@@o[]@%rﬂﬂé\@!tl‘?% RIQUE RPagdrrBieh & dQaaeup RO, 1s carti ed
out usi ng known met for exanple in sol vent such as tetrahydrofuran,
di met hyl foﬂmt@whmwoldjdreiehybémhphomfuéﬂ%@rSoﬂwénﬁ‘.é&ﬂqk;m@*ﬂvdﬁﬁ@ presence of

a suitable base sugh as t Iam t

tenperaturé:oﬁyerfﬁ 3“5‘&_[@8 enf *h%s geﬁ{agg;fdgqof %éh@'f@f’%@?’ﬁuﬁ‘a?%ﬁx% t|'6sam1”?’qui d,
t he reacti QMY RIGRH O Faticify.out wi thout a sol vent and additional base.
15 The reduction of the nitro group to formanilines of general formula

XXXI'I'!, wherein R11 is as hereinbefore defined and RO denotes a 01. 3-al kyl
group, |s %{ “? gut under standard reaction conditions (see e.g. Richard
C. Laro@ nep nsive Organic Transformations, 1989 VCH), preferably

under standard congg tions of tal ytic hydr8g VS;I s wth a catal yst
such as pall adi um on Naha4r codl ney—rickel )‘ ot v such as net hanol
or et hanol . Re N -

HHX XL XLiV

The reaction of an amine of general formula XXX, wherein R® denotes a Cq.3-alkyl
group, with a halogen-nitropyridine of general formula XLIHl, wherein R'"is as
hereinbefore defined and Hal' denotes a chiorine or bromine atom, is carried out
20 by known methods, for example in a solvent such as tetrahydrofuran,
dichloromethane, methano! or DMSO and conveniently in the presence of a
suitable base such as triethylamine, sodium hydroxide solution or potassium

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

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

XLIV, wherein R" is as hereinbefore defined and R® denotes a Cq.;-alkyl group, to
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obtain compounds of general formula XLV, wherein R'" is as hereinbefore defined
and R® denotes a Cy.5-alkyl group, is carried out as described under Scheme 8.

Scheme 12
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The amide linking of carboxylic acids of general formula XLVI, wherein all the
groups are as hereinbefore defined, and amines of general formula H.NR?,
wherein R? is as hereinbefore defined, to form carboxylic acid amides of general
formula XLVII, wherein all the groups are as hereinbefore defined, is carried out as

described under Scheme 1.

The reduction of carboxylic acid amides of general formula XLVIl to obtain amines
of general formula XLVIill, 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 celis 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.



_CH HN3 The reaction of conpounds of general fornulae XXX, wherein RO
denotes a Cl, 3-al kyl group, with a conmpound of general formula XXXV,
wherein R1.1 is as 5herei nbefore defined and Hal 2 denotes a fluorine,

chl ori ne omnydigoipesat om or a group R9, to obtain conpoundscofergersasabe?
formul a XXXV, wherein RL.1 is as hereinbefore defined and RO denotes a

Cl. 3-al kyl group, is carried out as described under Schenme 8. 10 The
reduction of a nitrile of general formlg, XXXV to form an anmi ne of general
formula )O0O(VI, wherein RL.1 is as hereinbefore defined and RO denotes a
Cl. 3-al kyl Pgteasmlpawmgyza@ mafﬂwedmmqgermieésom ARQaodofquatting/assayofreat al yti c
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compounds @hamgreral formula XXXI X, wherein R' is as hereinbefore defined

and R9 denotes a Cl_3-al kyl group, is carried out under standard reaction
conditions, preferably with a reducing agent such as |ithium al uni ni um

hydri de and- | t ydr I - U I of 50C
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wherein R11 is as

Example K; [nM]
(m _ 8.7
(3) 5.1
20 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.
25

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

treatment of



her ei nbef ore defined and RO denotes a Cl. 3-al kyl group, with an am ne of
general fornula |-12NR2, wherein R2 is as hereinbefore defined, to obtain a
conmpound of general fornula XLII, wherein Rl1 and R2 are as herei nbefore
defi ned andv@¥@odiermies a 01 _3-al kyl group, is a reductive BOTERRIMWNCOFAZ | s
carried out by known 10net hods, for exanple with a reducing agent such as
sodi um tri acet oxybor ohydri de, sodi um borohydri de or sodi um

cyanobor ohydri de, conveniently in a solvent such as tetrahydrofuran or

di chl oronet hane, optionally with the addition of acetic acid. 15 Schene 11
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sol ution or pot assi um carbonate and at a tenperature of Cto 1OOC - 46
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XLVI XLVI | RgnyocArdiaRéchadmia athd/baidi: fdrbe ami de |inking of car boxylic aci ds
of general for mul a XLVI, wherein all the groups are as hereinbefore

def i ned, arﬁ@l) @m:m@gatim@@n@swh ﬁ@ﬁrﬁjlﬁiamg iropales. paipof diagstiner ei nbef or e

deflned I erein

al | the gr %&g&é%&ﬁ? @%rgé 7 ore dgﬁﬁﬁﬂfe&fatﬁg&%gpgllﬂﬁ%? rg%\vtll\% g’gcrl bed
under SChe%sécsa?&@Ené@@lgi@Imt-«zbsmmboxal@sacnameobmgmsceméb@eman&ii fornul a
XLVI1 to obtain am nes of general for wherein all roups

are as her diashd.ain aéﬂerf{@dﬂam%@%a@wegébxotﬂx'%are?h%mméw P@ae{]qer%ﬁa'ﬂ
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l'ithiumaldm niumh € and a so nt s as tetra hyd rofu ra n at 40C
to 100C. damage to individual nerves,

15 (d) inflammatory / pain receptor-mediated pain in connection with diseases
such as osteoarthritis, rheumatoid arthritis, rheumatic fever, tendo-synovitis,
tendonitis, gout, vulvodynia, damage to and diseases of the muscies and fascia
(muscle injury, fibromyalgia), osteoarthritis, juvenile arthritis, spondylitis, gout-
arthritis, psoriasis-arthritis, fibromyalgia, myositis, migraine, dental disease,

20 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

256 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

30  bronchospasm on exertion, occupationally induced asthma, viral or bacterial



Description of the nethod of hBK1 receptor binding 20CHO cel |l s expressing
the hBK1l receptor are cultivated in Dul becco's nodified nmedium The nedi um
fromconfluent cultures is renoved and the cells are washed with PBS
buffer, scrapmdoobfosand isol ated by centrifugati on. The celPC3/ERRe0YTIHEH02
honogeni zed in suspension and the honpbgenate is centrifuged and
resuspended. The protein content is determ ned and the nenbrane preparation
obtained in this 25manner is then frozeng@t -80C. -47 - After thaw ng, 200
pl of the honpbgenate (50 to 100 pg of proteins/assay) are incubated at room
t enper at ur €xacehatios af @nexisting asthma andgethel neaAdlgidicallydgdyced asthmatic
[3,4-pro|yld~I a%%lg(N)J and increasing concentrations of the test substance
in a total volure' of 250 pl for 60 mnutes. The incubation is term nated by
rapi d filtrerdmio dbstructighp@RioBagy dissase WCOHD) ineludinghpuimonady &eehysema,

pretreated with pol yethyl enejmine (0.3%. T tei n-boynd radi oactivity
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a conput er casised bydlusdim thedange ausie as ialuming sisThstMKacawis, GIsbestsis esponds to

the test substance iI.s determ ned using .t at a. ained in this manner. To
denonst r at &%@h%?s'%’rﬁa%@ﬁﬁoa}‘fags‘ﬁfta@@ﬁ@?’ﬁ%ﬁ@ﬁ%@?fﬁ with different
structural (gl enfihmadroWHEPeehdn@ derisedagoslinpiag vkt iuinSbgoeeepbfsr burns
antagonistic effects, the 15foll ow ng Table gives the K, val ues obtai ned

accor di ng teauhR qessbrarpedemadiscandieeedaing entastinakcyippigirgd insldipGat t he

conmpounds el j if:fer; t not in
ordor 15 enpROBRCISERSE ¢l uibgRe ot SR Rbn LRy PSSR, )

201 NDI CATI GphByis viystitie (iofersiitel cygtita), naeitiso ghfeahmpiopekin diseaddre(snob el
conpounds and thejr physi Ol%ﬂigcal léﬂ acg,egt able. salts arg s;fji tabl e for
treating diS%@aRdasiany RAINR) ySHilabaSeasesatle cannesiyt 1% GRtSext ent
by stinul atd %ﬁnﬁfanlarf?ébﬁ‘isie@ n-Bl receptors. 25 - 48 - (a) acute pain such
as e.g. tootphac e, pen- and postoperative pain, traumatic pain, mnuscle

pai n, the {ai diabatesenehjusbamanis efactssuch asiegerdiabgtinascalagiad)y, siaeticaused

by colic, as well  as, spasns of the.gastra-intestinal .tract.or_uterus; (b)
vi scer al® paﬂ%“%%tﬁyagfa ?ﬁﬁ r%‘_r?PBﬁF%') %Qﬁ\f{@oeﬁﬁ}l Wm@?ﬂ?e'l?dﬁ’%'itigé?‘%pai n, pain
Sbefore andnngz?@aém%? Hikasis OfrotdIfinTa 6AYSRste B¥ed st @REletiba of PRt and
ulcers, intéerstitial cystitis, renal colic, angina pectoris, pain caused by

irritabl e H@Wreinkion-ul cerative dyspepsia and gastritis, non-cardiac

t horaci c n_an Ln ca r_di I q (el pofarct;
(c) nelur oBm)hp%%ggﬁég%@k}é?%&%?%g?ﬁfa gﬁ%‘éh&%g:ﬁ%%@@%ﬁ?%‘%ﬁ% etic
10neur opat hyisesAeDS- associ at ed neur opat hi ¢ pain, pain of |unbago,

non- her pes- associ at ed neural gi a, post-zoster npeural gi a, nerve damage,

cer ebr 0cr 4ki &ePEisANfaSeRIK Ak aler PactpaRniiedANS& 4 UGN or
et o ot SEACREFRL e BAGL ol B0y ey oot tears
{(m) osteoporosis;
(n) epilepsy;
(o) damage to the central nervous system;
25 {p) wounds and tissue damage,
(q) inflammation of the gums;
(r) benign prostatic hyperplasia and hyperactive bladder;
(s) pruritus;
(t) vitiligo;
a0 (u) disorders of the motility of respiratory, genito-urinary, gastro-intestinal or

vascular regions and



15 (d) inflamatory / pain receptor-nediated pain in connection with

di seases such as osteoarthritis, rheumatoid arthritis, rheumatic fever,
tendo-synovitis, tendonitis, gout, vulvodynia, damage to and di seases of

t he nmuscl esvGeodo/dzsed a (nuscle injury, fibronyal gia), ostebaf/ER2INBI0§0562
juvenile arthritis, spondylitis, gout-arthritis, psoriasis-arthritis,

fi bronyal gia, nyositis, mgraine, dental disease, 20influenza and ot her
virus infections such as colds, system csd.upus erythematodes, (e) tunour
pai n associated with cancers such as |ynphatid or nyeloid | eukaem a,
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| ynphosar comas, solid malignant tunours and extensive netastases; ()
headache di seases such as e.g. headache of various origins, cluster
25headache$ adiligoaitmee(ng suitable as hhozn tharapewdindgeats it}wsmmmm arghe
conpounds are also sujitable for treatin i nf |l amat or
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allergi ¢ agiiani@igpi ¢ and non-atopic) as well as 30bronchospasm on
exertion, occupationally induced asthma, viral or bacterial - 49 -
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vascul opat hy di abetic 15neuropat hy di abetic retinopathy) and diabetic
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t 25
SRt T ke e o )

prostatic hé’rﬁk%r@faﬁfﬁ lfzapﬁﬁdn hiupeipesten \/eubicdebd,ando;érs)‘erpmmrumn tijopvofenl i go;
30(u) disorders of the notility of respiratory, genito-uri naré{0
gast r o-4nt ELPTHEN, @%W%ﬁl%@"@f@@l BRASIORFRIEN. Sugof ’Y\t/‘?pﬁjg SCE5Er ati ve fever.

In additi Ogag%(QP ér‘?)gﬁﬁé'ﬁé BH&ARa AIRERREHT, 1€ AREANIS, al&&f@ﬁQCSUbSt ances

are also u <) ve erinary tre trrent of donmestic animals, exotic
ani mal s andsdmpmaoxmaés,.suhndac tlopmac tolmetin, zidometacin, zomepirac) ‘fenamic

derivatives (meclofenamic acid, mefenamic acid, tolfenamic acid), biphenyl-

carboxylic acid derivatives, oxicams (isoxicam, meloxicam, piroxicam, sudoxicam
25 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,

30 buprenorphine.



For treating pain, it may be advantageous to conbi ne the conpounds
according to the invention with stinulating substances such as caffeine or
ot her pain-alleviating active conpounds. |f active conpounds suitable for
treating theomauseical the pain are avail able, these can beprcumpeomtbensazh

t he conpounds according to the 10invention. |f, independently of the pain
treatnent, other nedical treatnents are also indicated, for exanple for
hi gh bl ood pressure or di abetes, the actiye conmpounds required can be
conbi ned with the conpounds according to the invention. 15 The foll ow ng

conpounds @nriadingsédgpoistceuthi aneico BWHEIMHL KD$-@P08xaABH 78, NdTr-18¢er oi dall

anti r heumat,i e - 2 bk or | propionic acid derivatives
(alm noprof%\zéoéggﬁgé%@ggénévk%ngﬁg’ E?lgé,ﬁlﬁcar ir of en, fenhufen,
f enopr of en,sddiwarepbanel blbbkdrspuehers, e i bewrbafreize pined epndibem, laketiapn of en,
m ropr of en, 20napr oxen, oxaprozin, Ppi r8r of en, pranoprofen, suprofen,
ti apr of eni dregakeling faskBpNYY dRR9, &&at-180%ci d deri vatives (i ndomet haci n,
acemet agi N,y 0 i i j ';\@D' I | in,
zi donet gci rll\I %} E)érr%ag@ragvc(j‘ﬁ % eng%ﬁ%ka%;(%dapﬁ%v% '%Ir(r:eggﬁ@?'efr}’am cng%)i’ &qurrg%nam' c
aci d, tol f Gaoioneagic dngd rimrptiemergic andubigtbresadi ds day. iSRSV S, pagikeidns
(i soxi cam | oxi cam pj. roxi cam ,sudoxicam 25and tenoxican), salicylic acid
deri vati veS{AEENGI %@P%ﬂ%“‘g?ﬂtﬂ’,nesGﬁ@lﬁagaépazi n, mesal azi ne, and
ol sal azi ne>@o£&6§é@iw§%&@a§é@%etaﬂémaagﬁa,l AfbsohfR, @8RRneNDf ebut azone,
oxyphenbut azone, phenyl but azone, propyphenazone and netam zol), and coxi bs
(cel ecoxi b, dexahetiaddne, hytiwcortiseneemethdereidpisolays, arediiselepe opredgsanst s
such as e. %.E]dm)r hi ng ropoxyphen (Darvon), tranadol, 30buprenorphine.
-51 - CAnnaBiMBPEURINI%t s such as e.g. GM1000, KDS-2000, SAB-378, SP-104,
NVPOO1- GM §43thedine @M%%b&ﬁ)énté’d]ﬁs%i&%@%ﬁ-ass&g! vrorehsetanithecker s such as

a

e.g. carbanazepi ne, nexiletin, motrigin, pregabalin, tectin, NW1029,

CGX- 1002. ®KlargpberitangingntexeiHo@hepiracing:. rigdfings clemastipfconi t i de,

NMVED- 160, 27— t i n AkC r al-: e.g.
SR.57746, P Ao TR PRePy pyPReD R e n IRON ARG MR Re. o

Cor t i cost erpoetisaiie, ddmepazihe baatedines operohepttioni aitazainet psemieggmine,
dexanet hasone, hydrocortisone, nethyl prednisol one,. predni sol gne, predn sone
10and t¥i aiIRNBReASIHMIZR Wéfeﬂﬁd‘f”@cg)ﬁ?@ INen €] %P&iﬁ@%@%ﬁ@%. g.

br onmopheni rf@f@f@ﬁadiﬁel RLBREGYf&amM ne, dexchl orpheniranmine, triprolidine,

cl emasti ne, di phenhydram ne, di phenyl pyraline, tripelennam ne, hydroxyzine,

met hdi | azi ridistapninedt2rectioptgr antagepsiazuch aszagadimediding favhéginadane,
ant azol i ne, Bhgni ram ne, 15pyrilam ne, astem zole, terfenadine, |oratadine,
cetirizi ne,”8E|"6r at adi ne, fexof enadi ne, |evocetirizine. Histam ne

H2-r ecept OrpRHPIAAPIAFLAGGLRH & 8.g. @irféﬁtézﬁt@,eparft@mtzb@, Beom@phzole.
rani tidi ne. Proton punp inhibitors such as e.g. oneprazol e, pantoprazole,
esonmeprazolleukptiesgiantagenstsaitthgdrPEtaenasehe MY SHE a8 6hé aslich as

e.g. zafirl 5@%%%8%{&541!%3&%”&5@@*@& and zileuton. Local anaesthetics

such as e. ocal ne. agoni sts and antagoni sts such as e.g.

NGX- 4010, Woch08RaeAhEIR$ 4Tbas Wy b60dxolAMedale. 25N cotine receptor
agoni sts such as e.

CX1204, P! PaOBSTHATG AIRGONISE SUSNaR e NGH-4010s 1Yd 002 B] 16975,
A 815, AMLAGET EBNGEHT- 30 Nt and N2 ant agoni St such s e g. DA 5018,
R-11630%, CReqR8sAepib2ithists sUbR as aNWDNB BrR0Rg dnBeA83% T -a84 eBHG-102,
NER'ND'll’/E§§é§6ﬁﬁexﬁ§6h990’ AZ- 756, CNP3381

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

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

PPH 207.

s0  NK1T and NK2 antagonists such as e.g. DA-5018, R-116301, CP-728663, ZD-
2249,



pot assi um channel nodul ators such as e.g. CL-888, | CA-69673, retigabin.
GABA nodul ators such as e.g. |acosam de. 5Serotonergi c and noradrenergic
nodul at ors such as e.g. SR-57746, paroxetine, dul oxetine, clonidine,

am triptyl iveaooshtalsspram flibanserine. Anti-m graine drugsT&EReiosaB0EE2].
sumatriptan, zolmtriptan, naratriptan, eletriptan. The dosage necessary
for obtaining a pain-alleviating effect is, in the case of 10intravenous
adm ni stration, expediently fromO0.01 tos3 ng/ kg of body weight, preferably
from0.1to 1 rrg/kg, and, in the case of oral adm nistration, from0.1 to 8
mg/ kg of botVIDAsTAgoNipisesushads §.0f NGR-MB5 100 CNSrE &, EAA-GRLAZ2E6 GNPo 3
ti mes per day. Bg conpounds prepared according to the invention can be
admi ni stered int Genousl y, subcutaneously, intramuscularly, intrarectally,
i ntranasal |p)6ﬁtaé@s¥urﬂ;@h@hﬁél&hb@0!atdr&%@%ﬁ@s@?| LB I@AI80673¢ Fat@ibin,

formul ati ons being particularly suitabl i nhal ati on. They can be

i ncor por at éABABOdUItosHEHGN Ph&rIrd@eRRANBEE. preparati ons, such as tablets,
coat ed tabl t dose

COR o0, Lo SRS o PRSI  FUSABIREQlEn 50! S0 BRI SE

cust omary Icmﬁafﬂet:aarcloaldmearwhﬁ|tnptyd|riel,lemafsprefm,rﬂibammlr@ with maize starch,

20l act ose, canhe sugar, mcrocrystalline cellul gnes

pol yvi nyl pﬁmbﬂﬁ‘ﬁﬁﬁ‘@ dreps SHEN 2859 ?W@@P? Ffaf?f'%ﬁe?af%m% eﬁ?ﬁﬁ'&iﬂﬂ

wat er/ gl ycerol, water/sorbitol, water/polyethylene glycol, propylene

gl ycol , cetylstearyl al cohol , carboxynethylcellulose or fatty subst ances,
such as haertmmsa‘g&tr}eaelssamfDabbtaimmgtalﬂ@@dEﬁé!ﬁéG@ effest is, inghe CaBXPER! VENTAL

compountls. TR Suis FrupiselonThw i 1GRaM ot REP TodRBE Ry Hehl® |

vol une uni tyebatiP@opPhVient 5 midkd didesi inencadest dran@dinmistidtngfrean0Mabune
units are based on a concentrated sol ution of anmonia in water. Unless

i ndi cat ed & merke efeqodyheeiabt, dreteaalely fism 84 o 3 H1alkg.dAeagh&dse driovbilPRg up
e et P28 h O ARl E A VO B LS DAY IR BRicH Bl adminipferpd |

concentrati'on For~c Ic purrfic silica ge rom
( MATREXT", idbavihopily, $0pcutahexudiy. intveimeiscuiBely natrackctaly, mtra”lrmsgmy by

standardi zed, 63-200 pm article No. 1.01097.9050
descri pi on@h aiat@rhérwﬁefmﬁ%@%Ofadfmeaﬁfreﬁ@*d‘wmala&faé$ g\?i %ﬂ%ﬁ‘éﬁ% SHE%QJG

Al oxal um ”'fH%ﬁglﬁgSB%ﬁI%% beh%&pgﬁé@w 'cugmégybﬂa@%%e%a@”at ogram

DCMi chl or onet I'l sopropy am ne di et hyl am nopyri di ne

20 DWVFdi metpmgbérations Mhmie’tetdthsmtqﬁml clap<fEfes, ippwdr et suspensions,

HC hydr OChls%ridta%ngc%%teregﬁ@%estehggrglsols or suppositories, if appropriate together with one
or more customary inert carriers and/or diluents, for example with maize starch,

20 lactose, cane sugar, microcrystalline cellulose, magnesium stearate,
polyvinylpyrrolidone, citric acid, tartaric acid, water, water/ethanol, water/glycerol,
water/sorbitol, water/polyethylene glycol, propylene glycol, cetylstearyl alcohol,
carboxymethylcellulose or fatty substances, such as hardened fat, or suitable
mixtures thereof.

25



25NaOHsodi um hydroxi de solution TEAtriethylam ne terttertiary TBTU2-( 1

H benzotriazol-1-y1)-1 .1.3.3-tetranmet hyl uroniumtetrafl uoroborate

TFAtri fluoroacetic acid 30TI-IFtetrahydrofuran

W2009/ 021 94d0dedh 4908/ 060562 - 54 - The foll ow ng anal yt pcalerbiis@somizhod
was used: Method 1: Col umm: Zor bax Stable Bond C18, 3.5 pM 4.6 x 75 nmm
Detection: 230 - 360 nm Eluant A:water! 0.1 %formc acid 5El uant
B:acetonitrile / 0.1 %formic acid Gadigpt: tine in mn %\ % flowrate in
m/mn 0.0 95.05.01.6 0.195.05.01.6 4.5 10.0 90.0 1.6 5.09 10.0 90.0
1.6 EXPERIMENTAL SECTION

Generally, there are IR, '"H NMR and/or mass spectra for the compounds that were
prepared. The ratios given for the eluants are in volume units of the solvents in
5 question. For ammonia, the given volume units are based 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 (MATREXTM, 35-70 um)
10 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

15 BOC tert.butoxycarbonyl
TLC thin layer chromatogram
DCM dichloromethane

DIPEA diisopropylethylamine
DMAP 4-dimethylaminopyridine

20 DMF dimethyiformamide
DMSO dimethylsulphoxide
EE ethyl acetate
HCl hydrochloric acid
MeOH methanol
25  NaOH sodium hydroxide solution
TEA triethylamine
tert tertiary
TBTU 2-(1H-benzotriazoi-1-yi}-1.1.3.3-tetramethyluronium-tetrafluoroborate
TFA trifluoroacetic acid

s THF tetrahydrofuran



5.5 90.0 10.0 1.6 Method 2: Colum: Merck Cronolith Speed ROD RP18e, 4.6 X
50 mm 10Det ection: 190 - 400 nm Eluant A-water / 0.1 % form c acid El uant
B: acetonitrile / 0.1 /ci formc acid Gadient: timein mn %\ %8 flow rate

in m/mn Q&hB0ofigh®. 0 1.5 4.5 10.0 90.0 1.5 5.0 10.0 90. Bctep2608m696520
10.0 1.5 15 Method 3: Colum: Merck Cronplith Flash RP18e, 25 x 4.6 mm

Detection: 190 - 400 nm Eluant A:water / 0.1 %formc acid El uant
- B:acetonitrile / 0.1 %formc acid 54 -

The following analytical HPLC method was used:
Method 1: Column: Zorbax Stable Bond C18, 3.5 uM, 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:

time in min Y%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 | 90.0 1.6
55 90.0 |100 1.6

Method 2 Column: Merck Cromolith Speed ROD R.P1 8e, 4.6 x 50 mm
10 Detection: 190 — 400 nm
Eluant A:  water /0.1 % formic acid

EluantB:  acetonitrile / 0.1 % formic acid

Gradient:
time in min Y%A %B flow rate in mL/min
0.0 80.0 100 1.5
4.5 10.0 ] 90.0 1.5
5.0 10.0 190.0 1.5
55 90.0 [10.0 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:



G adient: W?2009/021944PCT/ EP2008/ 060562 - 55 - tine in mn %A %8 fl ow
rate in nmb/mn 0.0 90.0 10.0 1.6 2.7 10.0 90.0 1.6 3.0 10.0 90.0 1.6 3.3
90.0 10.0 1.6 Method 4: Col umm: Waters Xbridge C18, 2.5 pM 3.0 x 30 mm
Det ecti on: v23fhoe/o3f@4nm El uant A: water! 0.1 % anmoni a 5El egmEP2008/060562

B:acetonitrile / 0.1 %amonia Gadient: time in mn % %8 flowrate in

m./mn 0.0

55 -
time in min %A %B flow rate in mL/min
0.0 90.0 |10.0 1.6
27 10.0 | 90.0 1.6
3.0 10.0 | 90.0 1.6
3.3 80.0 |10.0 1.6

Method 4:  Column: Waters Xbridge C18, 2.5 uM, 3.0 x 30 mm
Detection: 230 - 360 nm
Eluant A;  water /0.1 % ammonia

5 EluantB:  acetonitrile / 0.1 % ammonia

Gradient:

time in min %A %B flow rate in mL/min
0.0 950 50 1.4
1.6 50.0 150 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
10 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 5.0 1.4
1.8 10.0 190.0 1.4
2.0 10.0 1900 1.4
2.0 10.0 ;90.0 1.4




95.05.01.4 1.6 50.0 5.0 1.4 1.8 10.090.0 1.4 2.0 10.0 90.0 1.4 2.2 95 10
1.4 Method 5: Colum: Waters Xbridge 018, 2.5 pM 3.0 x 30 mm Detecti on:
230 - 360 nm Eluant A:water! 0.1 % ammoni a El uant B: acetonitrile / 0.1 %

imgo%aOGr adiendgoibidre in min %A 9B flowrate in b/ mn 0.BCHEPHB0605624

- 56 -

Method 6: Column: Waters Xbridge C18, 2.5 yM, 3.0 x 30 mm
Detection: 230 - 360 nm

Eluant A-  water /0.1 % ammonia

5 Ejuant B:  acetonitrile / 0.1 % ammonia
Gradient:
time in min %A %B flow rate in mL/min
0.0 95.0 5.0 1.4
0.8 10.0 1 90.0 14
2.0 10.0 |90.0 1.4
2.2 95.0 50 1.4

The following preparative methods were used for the reversed-phase

chromatography:

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

Eluant B: acetonitrile

Gradient:
time in min %A %8B 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
13.0 0 100.0 100.00
15.5 0 100.0 100.00
15.75 90.0  10.0 100.00
18.3 90.0 |10.0 100.00

15



90.0 1.4 2.0 10.0 90.0 1.4 2.0 10.0 90.0 1.4
W)2009/ 021944PCT/ EP2008/ 060562 - 56 - Method 6: Col um: Waters Xbridge C18,
2.5 pM 3.0 x 30 mm Detection: 230 - 360 nm Eluant A:water! 0.1 A ammoni a
5El uant B: aeeoo9b2iithe / 0.1 % amonia Gadient: time in nPRTHR20H8/ 06 PTHR
rate in nmb/mn 0.0 95.0 5.0 1.4 0.8 10.0 90.0 1.4 2.0 10.0 90.0 1.4 2.2
-57 -
Method 8. Column: Merck Chromolith-prep RP 18 e, 100 x 25 mm
Detection: UV controlled
Eluant A:  water/ 0.1 % TFA

Eluant B:  acetonitrile / 0.1 % TFA

5 Gradient:
time in min %A %B flow rate in mL/min
0.0 90.0 1 10.0 20.00
7.5 ' 10.0 900 20.00
9.0 10.0 1900 20.00
10.0 90.0 | 10.0 20.00

Method 9:  Column: Varian Pursuit XRs, 10 uM, 50 x 250 mm
Detection: UV controlled
Eluant A:  water/ 0.2 % TFA

10 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 {10.0 100.00
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 |10.0 100.00
18.3 90.0 |10.0 100.00

Method 10: Column: Varian C18 Pursuit XRs, 10 yM, 30 x 250 mm
Detection: UV controlled
15 Eluant A;  water/ 0.2 % ammonia

Eluant B: acetonitrile



95.0 5.0 1.4 The follow ng preparative nethods were used for the

rever sed- phase chromat ography: 10 Method 7: Col umm: Varian Cl18 M crosorb, 10
pM 50 x 160 mm Detection: WV controlled Eluant A: water! 0.2 % TFA El uant
B: acet oni t nvOzo@0adi4ént . tinme in mn (YOA 9B flow rate in RETHPEO®/GOTR. O
10.0 100.00 1.0 90.0 10.0 100.00 1.5 90.0 10.0 100.00 13.0 O 100.0 100.00
15.5 0 100.0 100.00 15.75

-58 -
Gradient:
time in min Y%A %8B flow rate in mL/min
0.0 90.0 100 100.00
1.0 90.0 100 100.00
1.5 90.0 100 180.00
13.0 0 100.0 180.00
15.5 0 100.0 180.00
15.75 90.0 |10.0 180.00
19.0 80.0 1100 180.00

Method 11: Column: Waters XBridge C18, 5 uM, 50 x 150 mm
Detection: MS or UV controlled

Eluant A:  water/ 0.3 % ammonia

5 Eluant B:  acetonitrile

Gradient:

time in min Y%A %B flow rate in ml/min
0.0 90.0 100 120.00
2.0 90.0 |10.0 120.00
9.0 5.0 95.0 120.00
15.0 5.0 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 uM, 50 x 160 mm
Detection: MS or UV controlied
10 Eluant A: water/ 0.1 % TFA
EluantB:  methanol



90.0 10.0 100.00 18.3 90.0 10.0 100.00 -W2009/021944PCTI EP2008/ 060562 -57

- Method 8: Col umn: Merck Chronolith-prep RP 18 e,

100 x 25 mm Det ecti on:

controlled Eluant A- water / 0.1 % TFA El uant B: acetonitrile /0.1 % TFA

5G adi ent : Wozp8%0n194tn %A 9B flow rate in nb/nmin 0.0 90.0 POTEFP20080605625

10.0 90.0 20.00 9.0 10.0 90.0 20.00 10.0 90.0 10.0 20.00

10

15

Gradient:

-5G -
time in min %A %B flow rate in mL/min
0.0 95.0 |5.0 150.00
1.15 950 50 150.00
12.4 2.0 98.0 150.00
14.0 2.0 98.0 150.00
14.05 95.0 |50 150.00
15.3 95.0 |5.0 150.00

The following HPLC-methods were used for the preparative separation of

enantiomers:
Method 13: Column:

Method 14:

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 ml/min

isocratic

Daicel AD-H, 250 * 4.6 mm, 5 um, 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™

w



Met hod 9: Col umm: Varian Pursuit XRs, 10 pM 50 x 250 nm Detection: W
cont rolled Eluant A water / 0.2 % TFA 10El uant B: acetonitrile G adi ent:
timeinmn YA %8 flowrate in mb/mn 0.0 90.0 10.0 100.00 1.0 90.0 10.0
100. 00 1. 5v@p0o0s/aPo@4 100. 00 13.0 0 100.0 100.00 15.5 0 100POT/EORRIBEELH275
90.0 10.0 100.00 18.3 90.0

10

15

20

B0 -
Preparation of the End compounds
Example 1
JOL3
CH
(\N I\EJJ\/O\/\\N/ E:H:i
Q=g
SRS O
H,C OMe
1a)
o]
i
H,C CH =0
3 3 N O\ 0 . KC cH,
c T oH
OMe |
OMe

A mixture of 2.0 g (14.69 mmol!) 3,5-dimethylanisol and 20 ml dichloromethane
was combined with 5.85 m! (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 mi
dichloromethane. The organic extracts were washed with 5% sodium hydrogen
carbonate solution, dried on sodium sulphate and evaporated to dryness.
CoH14ClO3S (234.70)

[M+H]+ = 234/236

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

1b)
= ,2 iHa’?
$=0 s HO™ >""sko
HaC\@/CHa + HO/\‘/NH ——- HGC CHG
i
OMe OMe

1.69 g (21.1 mmol) N-methylaminoethanol (BASF) and 6.68 ml (47.9 mmol)
triethylamine were dissolved in 100 ml dichloromethane. At 0°C, 4.50 g (19.2
mmol) product of 1a dissclved in 50 ml dichloromethane were added dropwise.
The cooling was removed and the mixture was stirred for 1.5 hours at ambient



10.0 100.00 Method 10: Colum: Varian 018 Pursuit XRs, 10 pM 50 x 250 mm
Detection: WV controlled 15Eluant A:water / 0.2 % amoni a El uant

B: acetonitrile W2009/021944PCT/ EP2008/ 060562 - 58 - Gradient: tine in mn
%A % 3 fl oWwQ280%031@44rLimin 0.0 90.0 10.0 100.00 1.0 90.0 1BCOERYHB0805625
90.0 10.0 180.00 13.0 O 100.0 180.00 15.5 0 100.0 180.00

-81 -
temperature. The reaction mixture was then washed with 1 N hydrochloric acid
and 5% sodium hydrogen carbonate solution. The organic phase was dried on
sodium sulphate and evaporated to dryness.
C1zH1gNO4S (273.35)
5 [M+H]+ =274
TLC: silica gel, dichloromethane / ethanol 19:1, Rf value = 0.43

1¢)

OMe

OMe

10 A mixture of 5.15 g (18.8 mmol) product from 1b), 1.75 g (6.60 mmol) tetrabutyl-
ammonium chiloride (Fluka) and 80 ml of foluene was combined first with 100 mi of
35% sodium hydroxide solution, then with 4.18 ml (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

15 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).
C1sHpgNO5S (387.49)

20 [M+H]+ =388
TLC: silica gel, petroleum ether / ethyl acetate 7:3, Rf value = 0.59

1d)
s CH,

C
O N N
ﬁ/ j}/\o/\\/ ~ =0 HOOC/\‘O/\\/ \szo
o] HC CH, — He CH,

OMe Ohe



15.75 90.0 10.0 180.00 19.0 90.0 10.0 180.00 Method 11: Columm: Waters
XBridge C18, 5 pM 50 x 150 nmm Detection: M or UV controlled El uant
A:water! 0.3 % amoni a 5El uant B:acetonitrile Gadient: time in mn %A %8B
flow rate iwpaobd/oansd. 0 90.0 10.0 120.00 2.0 90.0 10.0 120PODEBR2@EH6E6I5. O
120.00 15.0 5.0 95.0 120.00 15.5

.82 -
A mixture of 6.80 g (17.6 mmol) product 1c}, 8 m! TFA and 100 ml
dichloromethane was stirred for 2.5 hours at ambient temperature. The reaction
mixture was then evaporated to dryness in vacuo. The residue was combined with
1 N sodium hydroxide solution and extracted twice with ethyl acetate (organic

5 extracts were discarded). The agueous phase was acidified with 2 M hydrochioric
acid, then extracted again with ethyl acetate. The organic extracts were washed
with water, dried on sodium sulphate and evaporated to dryness in vacuo.
C14H21NQOgS (331.29)
[M+H]+ = 332

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

1e)

H HEC\N
TR O NI O S I
LN OXC”B Y\/ b
H,C e, \/E

H,C CH,
2.6 mi {23.4 mmol) 1-methylpiperazine, 1.0 g (4.69 mmol) 3-amino-N-tert-

15 butyloxycarbonyl-cyclohexanone (AB Chem) and 2.7 ml (48 mmol) glacial acetic
acid were dissolved in 10 mi 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

20 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).

C1sH31NsOz (297.44)
[M+H]+ = 208

25
1f)



95.0 5.0 120.00 17.5 95.0 5.0 120.00 WMethod 12: Col umm:Varian M crosorb
C18, 10 pM 50 x 160 mm Detection: MS or WV controlled 10El uant A water /
0.1 % TFA El uant B: net hanol W2009/021944PCT/ EP2008/ 060562 - 59 -

G adi ent :  WQRSOYRIGHA YA 9B flow rate in nL/min 0.0 95.0 S5POT/EBEI0GH6A5EES
95.0 5.0 150.00 12.4 2.0 98.0 150.00 14.0 2.0 98.0

-83 -

8.57 ml (8.57 mmol) of a 1 M solution of lithium aluminium hydride in toluene were
dissolved in 8 ml THF and at ambient temperature 850 mg (2.86 mmol) product 1e
dissolved in 2 ml THF were slowly added. The reaction solution was stirred for 2

5  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.
CqaH2sN3 (211.35)
[M+H]+ = 212

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

19)
o} o}
w»\/ —y e
CH;
i}l/ﬂ\/o\/\f\f H,
Ty C/N\) CH, 0=5
0
(\ cis H,C o
HBC/N\) CHS

360 mg (1.01 mmol) product 1d), 384 mg (1.20 mmol) TBTU and 151 ul (1.09

15 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 to separate the cis/trans mixture the residue was chromatographed on

20 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 cis
isomers was obtained:
Co6HaaN4OsS (524.72)
[M+H]+ = 525

25  analytical HPLC {method 2): retention time = 1.53 min



150.00 14.05 95.0 5.0 150.00 15.3 95.0 5.0 150.00 The foll ow ng
HPLC- met hods were used for the preparative separation of enantioners:

Met hod 13: Col umm: Daicel QJ-H, 250 x 4.6 mm 5 pm Detection: 230 - 360 nm
El uant : n- h&%zaee9/821842 % di et hyl ami ne / ethanol = 70: 30 Fl oRCH&P&08DB0H2/ mi n

G adient:isocratic 10 Method 14: Col umm: Deice! AD-H, 250* 4.6 nm 5 pm 1
C Detection: 230 -360 nm El uant: n-hexane + 0.2 % di ethylam ne / i-propyl
85 :15 Flowrate:1 m/mn 15G adient:isoggratic The foll owi ng m crowave
apparatus was used: Biotage EnrysOptim zerTM Preparation of the End
conpounds F&‘rrplel Ove A mixture of 2.0 9(14.69 nmol)

3, 5-di net hyl ani sol ..and 20 m di chl or onet hane was :@l ned wwth 5.85 nl

(88.0 mml ) chl EL@\NHQRI C aC| d while coolin iﬁ/& bagh. The
reaction mx OSI/I\I‘N &gk, f or 20 min \Wﬁrrb erf¥” benperit uife and
t hen poure t 50 ntui ce lert_The ni xt upg~wes extrétted Rt On

di chl or ometHane. The or gani coex r cts ,were washed with 5% sodf u dregen
carbonat e sol uti onyuingedt ed on s il phat e and ev%ﬁtﬂm'%ed to ktélryné’ss

= |
S?E;%C;ggtsét 3’%3 %%?’q_é[ q;&gdgls_diés é%d'o/n%gr? w-gt"gregolveg tg?hé eRgtt\trio%grus yet her!
HPLC Method 13 on the chiral phase.
5  HPLC (method 13): retention times = 7.3 min (fast eluting enantiomer), 8.7 min

(slowly eluting enantiomer)

Example 2
,O LS
CH
/U\/ \/\N CH + g/\N‘" N)k/O\/\N/ SCH3
O-::S /N\) CH

H,C 0 H,C o)
10

CH,

Analogously to Example 1g) the title compound was prepared from product 1d)
15 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 / acetonitrile + 0.1% formic acid = 90:10 -> 0:100). In this way the
racemic mixture of the frans-isomers was obtained :
frans-Diastereomer:
20 - CusH4aN4OsS (524.72)
[M+H]+ = 525
analytical HPLC (method 2): retention time = 1.41 min

0



1 b) 201.69 g (21.1 mol ) N-nethyl am noet hanol (BASF) and 6,68 m (47.9
nmmol ) triethylam ne were dissolved in 100 m dichloronmethane. At 0C, 4.50 ¢
(19.2 mol ) product of la dissolved in 50 nl dichl oronet hane were added
dropwi se. Thmeoooobiong was renoved and the m xture was stir PEU/EPABOSHSSSER0Ur S
at anbient -61 - tenperature. The reaction m xture was then washed with 1
N hydrochloric acid and 5% sodi um hydrogen carbonate sol ution. The organic
phase was dried on sodi um sul phate and eymporated to dryness. C12HLI9N04S
(273.35) 5 [MrH + = 274 TLC. silica gel, dichloronethane / ethanol 19:1, Kf
val ue = 0. &xample 3 OVeOMe 10A nixture of 5.15 g (18.8 mol) product from
1b), 1.75 g (6.60 nmol) tetrabutyl- ammonium chloride (Fluka) and 80 m of
tol uene was conbined first with 100 m of 35% sodi um hydr oxi de sol uti on,
then with 4.18 nml (28.3 mypl rt»butylo bromoacetate in 20 m of toluene
at OC. The reaction mxture @ @ LJJK[MJ/Q A+ 5 hours at anbi ent

tenperature, then diluted with diethyl .ether. cAttel °t he phase 15separation
t he organi ¢ phase was washed four tines wth W@ti@gﬂl neutral, dried on

sodi um sul phate and evaporated to dryness in vag pecrerude product thus
obt ai ned was purified by col um chronat ography *t hrough silica gel (eluant:
petroleum ether! ethyl acetate 4:1). C18H29NO6S (387.49) 20 [M+H + = 388
TLC. silica gel, petroleumether! ethyl acetate 7:3, R value = 0.59 1d) -
62 - A fiX e of 6.80 g (17.6 mmol ) product 1c), 8 mM TFA and 100 m

di chl oronet hane was stujrred-for 2.5 hours at anbi tenperature. The
reaction m xture was thpiorﬁe dr yres iMe resi due was
conbi ned with 1 N sodi um hydr oxi dé°sut’uti on and ®xttact ed ice with ethyl
acetate (or 1.C/45 tr ig)%a% ) %%&i'W@% was
acidified v&gpﬁhgml\ﬁnﬁ%}eg%w%gﬁﬁ%%ggi1 , ﬁgﬂ rrég(q?g%?ﬂ agalln W th ethyl

acet ate. Theoreghylbneciaxttl aidssiveeria Onds$ vtk ve, Wweradtoded for 2 édising Sedivater

sul phate and evaporated to dryness in vacuo. Cl4 NO6S (,331. 29 MtH] + =
332" 10anal gePaEAtoL Phen e rRaion MixtweaNes SaRqrateddquy aﬁ%dﬁws&ué was

10 taken up in 11 EtOH. The solution was combined batchwise with 23 g (0.61 mol)
sodium borohydride at 15-20°C and stirred overnight. Then the reaction mixture
was evaporated down and the residue was combined with 500 ml of water and
extracted twice with 400 ml ether. The organic phase was washed with water,
dried and evaporated down. The residue was distilled under high vacuum.

15 CqsHp1NO, (247.33)

[M+H]" = 248
boiling temperature = 125-127°C (at 0.06 mbar)

3b)
SO0 - 0 [Z%@

20
208 g (0.84 mol) product 3a), 114 g (0.9 mol) benzy! chloride, 138 g (1.0 mol)

potassium carbonate and 14 g (0.08 mol) potassium iodide were suspended in
400 m! 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,



2.6 M (23.4 mol) 1-nethyl piperazine, 1.0 g (4.69 nmmol) 3-am no-N-tert-
5but yl oxycar bonyl - cycl ohexanone (AB Chem) and 2.7 m (49 mmol ) gl aci al
acetic acid were dissolved in 10 m of nethanol and stirred for 30 m nutes
at anbi ent Weavpebatddée. Then 1.99 g (9.38 mmol ) sodi um PCT/EP2008/060562

tri acet oxyborohydri de were added batchw se and the m xture was stirred for
2 hours at anbient tenperature. Then the reaction solution was conbi ned

wi th hydrogen carbonate solution and 20-extracted with di chl oronet hane. The

organi ¢ phase was freed fromthe sqlvyent ipn vacuq and the residue was

chr omat ogr ¥AEGIIN IRl 266 tRkeh URAN é)f%\nxjﬁge %Q%QPE'?F%&%F{F@CE@?%M 10) .
C16H31 N30 NohMHE o7ys298 Ve Hodrystalis®d frod-AadoM, (8.57 mmol) of a
1 Msoluti (%r\{éég@%h?um 1ngur?lryni umvﬁe;/rgri drg in toluene were dissolved in 8 m
TI-1F and &hombi@293.é0jper at ure 850 ny (2.86 nmmol ) product |e dissolved in
2 mM THF were slowy added. The reaction solution was stirred for 2 5 hours

at 75C. Then 1 N sodi um hydroxi de sol ution and water were added. The
preci pi tatgewas suction filtered and the reaction solution was evapor at ed

to dryness. Cl121-125N3 (211.35) [MtH + = 212 10anal ytical HPLC (nethod 2):
retention time = 0.29 mn, 1g 0/_@90:80 H, C01_CN 1-1, C#K"--) CH,
360 ng (1.01 nmol) prod CtN 38

@ ¢

(1.20 TU-and 151 pl (1.09

15nmmol ) triethylam ne we ssglved in5 nd, )t he m xture was
stirred for 5 mnutes at anbi tenperature. The 0O nmy (2.18 nmol ) of

product 1f) were added. The ure was stirred f hours at anbi ent
tenperature and then the solvent was elimnated in vacua In order tg

separat e t R90gi(8/44 BAY Mipseair3e) wese ﬁé§P®l@W%%ﬁﬁW@{ﬁra_§%QEW with
20RP- phase 1@%‘%%‘7 DhOIRhioPic REFAnFIreb 16 £h af 60°&7arh8R THE sBitkiOn was

acetonitril
cooled and made alkaline with 200 g (1.45 mol) potassium carbonate. The

10 precipitated crystals were suction filtered and washed with water. The crystais
were then dissolved in DCM, the organic solvent was dried and evaporated down.
The residue was crystailised from petroleum ether.
CogH23NO (293.40)
[M+H]" = 294

15

3d)

CH,
0900190040

g
1 ml (9.02 mmol) 1-methylpiperazine 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

20 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 NaHCOs 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).

25 CosHssN3 (377.57)
[M+H]" = 378



+ 0.1%formc acid = 90:10 -> 0:100). In this way the racem c m xture of
the cis isoners was obtained: C26H44N4A05S (524.72) [MtH + = 525

25anal ytical HPLC (nmethod 2): retention tine = 1.53 mn 1hé 31 of
product 1gWQH089/0R1844 er eomer) were resol ved into the enantP WEP%O%@QEWEC
Met hod 13 on the chiral phase. 5HPLC (nethod 13): retention tines = 7.3 mn
(fast eluting enantionmer), 9.7 mn (slowy eluting enantioner) Exanple 2
2_al Anal ogously to Exanple 1g) the t%4 e conpound was prepared from

product 1d) 15an odyct 1f) .. To separate_t ci.s/trans m xture the

resi due m?n@ﬁﬁﬁﬁ%bﬁqgm@@%ﬁ)'I@-eﬁﬁggé’nt%r(ﬂ% EHP ool i th Speed ROD) (wat er
+ 0.1%formc acid / acetonitrile + 0.1%formc acid = 90:10 -> 0:100). In
this way the racem c mi xture of the trans-isoners was obtained :

trans- Di asfe} eoner: 20 C26H44N405S (524.72) [MrH + = 525 anal ytical HPLC
(method 2): retention time = ;441 min Exanple 3 52 al 110 mM (1 nol)
benzyl ami ne and 156.2 g (1 nok) cycl ohexanedi onenpnoet hyl eneket al ,

di ssolved in 0.8 | tol uene, re boiled for 2 h using the water separator.
Then the reaction m xture wastévaporated down a):ud\th resi due was

—  HC-N \__j“ NH,
oL

5 644 mg (1.063 mmol) product 3d) (cis-isomer) were dissolved in 25 ml MeOH and
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 filtrate was evaporated down.

C11H23N3 x 2C,HF 30, (425.37)
1 [M+H]" =198

3f)

o 5 cn
HC—x hoen’ ) cH,
\\/N —— 3 N N (™) 3

NH, L/ N

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 was stirred overnight. Then the solvent was evaporated off in vacuo and
the residue was purified by preparative HPLC (meth_od 11).
C4H31N302 (297 .44)
[M+H]" = 208
20 analytical HPLC (method 3): retention time = 0.29 min

39)
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10 taken up in 1 | EtOH The solution was conbi ned batchwi se with 23 g
(0.61 nol) sodi um borohydride at 15-20C and stirred overnight. Then the
reaction m xture was evaporated down and the residue was conbi ned with 500
m of wat ewcanob/exbsacted twice with 400 ml ether. The or ge@T/EPPHEOE0RES
washed with water, dried and evaporated down. The residue was distilled
under hi gh vacuum 15C 5H2i NO2 (247.33) [MtH = 248 boiling tenperature =
125-127C (at 0.06 nbar) 3b) 208 g (0.&4 nol) product 3a), 114 g (0.9

nol ) benzyl chloride, 138 g (1.0 rrpl% pot.assi um carbonate and 14 g (0.08
mol ) pot asdPUmg efipwsuak3B. disspleed&nd mlddd Ve HevInAdad drPutifetcand
stirred fo 4 i ; I {6, O i ith 51
water . The!dry2L GFE! o B0 [T R ARSI ForFRE apR
W2009/ 021 0A44ECT hERRRORAATRDEEre atid the vetshexbifonidt H hved t76F Cafitlen dkenoaipdi n

DCM The organi ¢ phase was. dried and evapprated. dqown, yst al re
recrystal ?g'éf@:lo"f‘l”‘{ﬂﬁ%fﬂq W@ﬁ@llgt%z‘é’ ( %%BW watfzgdai t%%ﬁtﬂgﬁﬁ%&ct 3c)
were suspe a0 brovali e, conbined with 100 ml 37 % hydrochloric
acid an% s?ﬂ?%&?’é{‘or ZSr%\’ag)t rGOC. Then the solution was cool ed and nade

al kal i ne wChiH280 (2112545 nol ) pot assi um carbonate. The 10preci pitated
crystals rgﬁ?uc ipon filtered and washed with water. The crystals were

t hen di sso in t he organic solvent was dried and evaporated down.

The resi dugnuagscarisLel(hicisst BY. 9atepabh dhaymeshiaiin C20H23NO (293. 40) [ MrHr
= 294 15 1'm (9.02 mmol) 1-nethyl piperazine and 2.65 g (9.02 mol)
product 3c) were dissolved in 40 mM THF and stirred for 1 h at 50C. Then at
RT 2.87 ¢ ,T]‘ .52 20nmmol ) sodiumtriacet oxyborohydri de were added and then

the m Xtur s stirred for 2 h at RT. The m xture was then conbined with

approx. 150 m DCM extracted w th NaHCO8 sol utionfand extrgcted three

times nore with DCM_ The_organi c pha,%@_@s\,\, 0 @vapef aked down. The

resi due was purjgiéd \g egar ati-ve HPLE{nethgd 18). 25625 135N3 (377.57)

[MtH] = 378 - 67 “~dnaly¥i cah, HPLC (nmethod 3): retentiol t = 0.68 min
H,C o ®

Analogously to Example 1g) the title compound was prepared from product 1d)
and product 3g).
CoeH4aN2OsS x 2C,HF 30, (752.76)
15 [M+H]+ =525
analytical HPLC (method 3): retention time = 1.41 min

Example 4
e i
Hal-N CH
3 " Q‘?J\/O‘\/\N’ oy
CH, 0‘# j\
LCH
H.C il
20
4a)



5 644 ng (1.063 mmol ) product 3d) (cis-isomer) were dissolved in 25 m MOH
and conbined with 150 ng of palladium C catal yst. The reaction m xture was
shaken for 5 h at RT and 50 psi in a hydrogen atnosphere. Then the catal yst
was filter@d200§/0zaddthe filtrate was evaporated down. Cl1P2BRB20082GXER302
(425.37) 10[ M+Hl = 198 384 nmg (0.9 mmol) product 3e) and 0.63 m (4.51
nmmol ) TEA were dissolved in 5 15m DWMF and conbined with 223.4 ny

di -tert-butyl-di carbonate. The reaction-ga-xture was stirred overnight. Then
t he sol vent was evaporated off in vacuo and the residue s purifi by
prepar at i vANAIBIGEUEeHeRMRAlP .36@1@-@%\@@@9?%‘?‘ Wap PIERAIGY g%m:;?r sguct qu
20analytic€f§ P thod 3): retention time = 0.29 mn 3gl - 68 - 160 ny
of product ?r{'ﬂs Issolved in 10 M THF, were slowy added dropw se to 1.61
m (1.61 m@p|Psbf x2QAMACLHBAM3EN) uni ni um hydride solution in THF at RT
under a ni rg%ﬁnﬁégosphere and then stirred for 3.5 h at 75C. Then the
cool ed sol dt'i V stirred with a little water, conbined with 4 ml 1M NaOH
and filtered. 5 The solvent was evaporated off. Cl121-125N3 (211.35) [MH =
212 anal ytical HPLC (nethod 3): retention tine = 0.30 mn ioaw O / \

3\N\CH, / ¥BI G NN H CG-NNCH, 07.2 a\ CHa0 H, C Anal ogously to Exanple 1g) the

title conpound was prepared from product 1d) and p{iagljﬁt Hsag%H C26H44N4A05S X
HSCWN\——/NW N 3
O

sy i

2C2HF302 (752.76) 15 N+ =
( ) HSEM(__/\N <%5-NH2 }_OXCHa

Analogously to Example 3f) the title compound was prepared from product 4a).
C1sHa1N302 (297.44)
10 [M+H]" =298

4c)

He—N N O—-H ﬁacH e He-N N <:>—§
3 5 B "
\«»w-«-/ >__O GH3 \_/ \CHS
O

Analogously to Example 3g) the title compound was prepared from product 4b).
15 C12H25N3 (21135)
[M+H]" = 212

4d)

Q
4 N /“\/O ACH
[ ON U R i i &
H,C—N N =
ST o CH, 0=8 on
3 o 3

0
H,C

20  Analogously to Example 1g) the title compound was prepared from product 1d)
and product 4c). |
Co6H4aN4O5S (524.72)

[M+H]+ = 525
analytical HPLC (method 3): retention time = 1.32 min

25



anal ytical HPLC (nethod 3): retention tine = 1.41 mn Exanple 4 4a)

I\ HCGCN HGCN \N-O-NH\/2 - 69 - Analogously to Exanple 3e) the title
conmpound was prepared from product 3d) (trans-isonmer). CL1H23N3 X 2C2HF302
(425.37) [WMe3p0902198t 412.) Anal ogously to Exanple 3f) the RGHEROEHRPBEA
was prepared from product 4a). O016H31N302 (297.44) 10[ M+tHt = 298 /\
HCNNOH 0 H30-N \/CH, Anal ogously to Exanple 3g) the title
conmpound was prepared from product 4b).-75C12H25N3 (211.35) [MtH = 212 LSD
H/ \ H30- N("O 41, H3 G N

Example 5
CPN —CL /’l\/ \/\N
O-‘:S
&
_CH,
H,C o
5a)
HHN’O‘NH . HQN““O"“NH //\N"O‘NH V\N-“‘Q"“NH
/&o O/go HSC’N )% Hac/N\/l ')
Hﬁfcj\crqs Hﬁ?c?LCHG H C%CH Hﬁfcj\%a

0.5 g (2.5 mmol) tert-butyl 3-amino-cyclopentyl-carbamate (racemic cis), 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-ethyt)-
methylamine-hydrochloride was added and the mixture was refluxed for 4 h. After
10 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).

C1sH20N30, (283.41)
[M+H]" = 201
15
5b)
HGC’NON’O\SF;G +dac’N\JN QONHO —bHC“NGN'O\r‘fH %C’NG O ¥?H
H&Scj\c*" Hﬁfc—)\c**a CH, CH,

Analogously to Example 3g) the title compound was prepared from product 5a).
20 C11H23N3 (197.32)
[M+H]" = 198



N\ O H30 20Anal ogously to Exanple 1g) the title conpound was prepared from
product 1d) and product 4c). C26H44N4A06S (524.72) [MtH + = 525 anal yti cal
HPLC (nmethod 3): retention time = 1.32 mn W?2009/021944PCT/ EP2008/ 060562
CNN - 70 - V{QROCHODIR4D 5a) H, N 000 H3CCH3 H3C 0.5 g (2. BCMFDR)08/060562
tert-butyl 3-am no-cyclopentyl-carbamate (racemc cis), 1.73 g (12.5 mmol)
pot assi um carbonate and 0.01 g potassium i odi de were suspended in 20 ni
acetonitrile. Then 0.48 g (2.5 muol ) bi s?(=2-chl oro-ethyl)-

met hyl am ne- hydr ochl ori de was added and the m xture was refluxed for 4 h.
After 10 t reaction m xture had cooled, it was diluted with DCM and

extracted with 1 M dhe organic phase was dri nosodl um suI phat e and

concentrated b %é&a@b&t\hﬁﬁc The resi \@ Ry ™gr eparative
HPLC (et hod NCl 29302 (%83'% 4] [V\H] /N2 5bc)H r-N QNS-- , Q\ NNH NH
+ c-N e ] ]

LCH,
HGC oM HC :

Q
Analogously to Example 1g) the title compound was prepared from product 5b)
and product 1d) as a racemic mixture of the two cis-isomers.

5  CosHaaN4O5S x CHF 30, (624.71)

[M+H]" = 511

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

Example 6
: l )J\/ \/\N Ha
O:—
S | e
10 H,C # o’cHa
6a)

)K, i
//\N/O\ 0\/\N N Q N’U\/O\/\E?/CHEHS

N Ox=
S N =
\// O/ \% + \// C|‘§3 ] o} //S
i s}
/\/\ /CHa CH,
HC O H,C o~

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

Ca1H46N40O5S (586.79)

[M+H]" = 587

6b)
o o

| ) G N
N CH, Oxg + KN o O
6/ [ s ¥ r
% o
/CH O
Hac/\yko g he o CHs

20 3



/LNH, 13,1 " 03 CH3CH, CH, Anal ogously to Exanple 3g) the title conpound
was prepared from product 5a). 20C H23N3 (197.32) = 198

W2009/ 021944PCT/ EP2008/ 060562 - 71 - 0 N)13.,..... ,0,,,,,,,",,NJCH H3C
--N CH, 0. . WQ2009/p21944 . , 3 CH 1l +NICH, CH,0!=-S0:---/S 0 00/ PEBEPEHEMAEE62
Anal ogously to Exanple 19) the title conpound was prepared from product 5b)
and product 1d) as a racemc mxture of the two cis-isoners. 5C251-142N405S
X C2HF302 (624. 71) [ MtHr = 511 anal yti cay2 HPLC (met hod 3): retention tinme =
1.43 min Exanple 6 _HC N 0 VICANCH CH3 7/i

156 mg (0.266 mmol) product 6¢) were dissoived in 51r?ﬂ MeQOH and combined
with 50 mg palladium/C catalyst. The reaction mixture was shaken overnight at RT
and at 50 psi 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
5  racemic mixture of the cis-isomers.
- Cz4HaoN4O5S (496.66)
analytical HPLC (method 3): retention time = 1.39 min

6¢c)
0]
CH,
//\N’Q‘NJ\/O\/\N/ cH Q J\/\/\
e NS cH, O:/,S’ O //\N o:z ?H
C

1¢
75 mg {0.15 mmol} product 8b) were dissolved in 1 ml acetonitrile and combined

with 0.054 ml (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

15 (method 8). In this way the title compound was obtained as a racemic mixture of
the cis-isomers.
C2eH4aN405S x CHF;0, (638.74)
[M+H]" = 525
analytical HPLC (method 3): retention time = 1.41 min

20

6d)
/Q\ )'k/ O™
HC\/N[\//I\ N o:: CH
O
LCH,
HC 0

Product 6¢) (racemic mixture of the cis-isomers) was separated into the

enantiomers oh the chiral phase according to HPLLC method 13. In this way the
25 title compound was obtained as a slowly eluting enantiomer.

C26H4aN4OsS x CoHF 30, (638.74)



_qga) The title conmpound was prepared anal ogously to Exanple 1g) as
a racem c 15m xture of the cis-isoners. C311-146N405S (586.79) [MtH = 587
00 IN--1L,CH N------ "N/CH, !1nl CH,0-+HNCH, 0!'0/ O0,CH HO - 72 - 156
my (0.266 WaRopo/prieduct Sc) were dissolved in 5 nl MeOH andCUBREAGEEECREL h
50 ng pall adiuni C catal yst. The reaction m xture was shaken overni ght at RT
and at 50 psi in a hydrogen atnosphere. Then the catalyst was filtered off
and the filtrate was evaporated down. |In73-his way the title conpound was
obt ai ned as a bracenmic mxture of the cis-isomers. C24HA0N4AO5S (496. 66)
analytlcal Wﬁbfﬁ@phod 3): retentiontime =1.39 mn CH O LH H CH O-

G G0 HaEO0GBRPEC (KT8 U0 bRl Rl - trggigh 6b) were di ssol ved in 1

m acetonltrl ed wth 0.054 39 nmmol) TEA. The reaction
m xture was stlrred for 15 mn at RT,
Example 7
:\ )‘\/ \/\N Hs
0-’::8 N
i
H,C P o
5

The title compound may be prepared analogously to Example 5.

Example &

10

CH,
| e
QH O e N i 3H30 N(\
\cfHaCHa Y \) Y \)
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
15 preparative HPLC (method 11) the cis-isomers were isolated as the racemate and
purified. '
C1gHasN304 (325.49)
[M+H]" = 326

20 8b)



then 16.5 ng (0.15 mml ) bronoet hane were added dropwi se and the m xture
was then stirred for 24 h at RT. The m xture was purified by preparative
HPLC 15(method 8). In this way the title conmpound was obtained as a racenic
m xt ure of WReowdzoisonmers. C26H44\ 1405S x C2HF302 (638. 745CT/Mr0sH6B28
anal ytical HPLC (nethod 3): retention tinme = 1.41 mn 20 | CH O_ _CH3 H30
Product 6c¢) (racemc mxture of the cis-isoners) was separated into the
enantioners on the chiral phase accordidfwg-to HPLC nethod 13. In this way

the 25 title conpound was obtaBned as a slowy eluting enantio

. r.
C26H44AN405ANRI0goHRY (9 Epgsaple £p) thpiiiopBpe oud e EPpa | Bepueductas). [ MrH]
= 525 | it i t hod 3): tenti ti = 17.92 mn EX le 7\ H
ana éq%%%?t‘%@re o] ): retention tine mn anpl e

CH3 Ol HacC'l 1tl e conpound may be prepared anal ogously to Exanple
5. Exanpl e[N+HD0= 240 Oy-s., ,CHNNCHa'N 111l CH, 0=1S OH3Cy141CH30=S Cr
CH, H3C

s 8¢)

o)
[T oo (O Ao
(\ N \/\EF CH, + ’/\N" ‘F \/\I}i 3CH3
N\) CH o:—s . \/N\) CH, 0=

H,C H,C
3 3 7 - 3
8 HGC O/ 3 CH; 3C O/ 3

Analogously to Example 1g) the title compound was prepared as a mixture of the
cis-isomers of product 8b) and product 1d).
CogHasN2OsS x C,HF;0, (666.79)
10 [M+H]" =553
analytical HPLC {method 3): retention time = 1.44 min

Example 9
At o
/N
HLC \\/MO‘N)J\/O\/\T/CHEH
i
CH, O://S
o}
LCH,
H,C 0
15
Qa)
H anat N &
o OO, OO
O._CH ne o e o
o} >|/ ? 0 CH, o CH,
HC Ch, H,C  CH, MG CH;

0.3 g (1.41 mmol) N-4-BOC-aminocyclohexanone and 0.18 mi (1.41 mmol) N-
ethylpiperazine were placed in § ml THF and combined with 0.08 m! (1.41 mmol)
20 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.



f 311 0 CH3 CH, CN LNKI O CH3 + H3C N. 3. 3) H3CyN CH, Anal ogously to
Exanple le) the title conpound was prepared as a di astereoner c nixture of
1-i sopropyl pi perazi ne and tert-butyl -3-o0xo0-cycl ohexyl car bamat e.

15pr epar at MWRROBPLD 9¢4ret hod 11) the cis-isonmers ver e |solat8@'ﬁ“&"§2@ﬁé’60562 _
racemate and purified. C18H35N302 (325.49) [M+H| 326 CNnNN
H3CyNy- - 1CH, CH, H, CyNOH3 CH3 v02009/021944PCT/EP2008/060562 - 74 -
Anal ogously to Exanple 3g) the title conpmound was prepared fron1product

8a). 014H29N3 (2 =240 53/l O ri..)..".,0." ./cH . t"
CH3- I -rN. NQMWNM% ?% tL‘g/tBaN / CH30=S 0/ | | HaaN' CH, 0=S H, C

[M+H]" = 312

analytical HPLC (method 3}): retention time = 0.45 min

5 9b)
OO+ OO
HC /! oH, Hac/- N o

Analogously to Example 3g) the title corﬁpound was prepared as a mixture of
cisltrans-isomers from product 9a).
Ci3H27N3 (225.37)

10 [M+H]" =226

9¢)
"\ o N/\\ O
N H P
HSCP L/NONA/O\/\N/CHEJH;‘ + H,C \\_/Nho.m N)J\/O\/\[?[/CH&HG
! i ! N
CH, Oﬁf)ﬁ CH, OS’S
9]
LGH, ~CH
H,C O 3 H.C 6] :

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

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

9d)

T G
ITNN )J\/o CH
s N TN e,
CH, O=I/S 1 e
Ho” g s

20 The title compound was separated off from the mixture 9c) by preparative HPLC
{method 9).
Co7H4sN40OsS x CoHF30; (652.77) cis—product
analytical HPLC {method 3} retention time = 1.43 min



00 CH,0"CH,6H3 '"-'""'" HaC Anal ogously to Exanple 1g) the title conpound was
prepared as a m xture of the cis-isonmers of product 8b) and product 1d).
C28H4A8N405S x C2HF302 (666.79) 10 [M+H = 553 anal ytical HPLC (nethod 3):
retention wWowos0Zlodd mn Exanple 9 0 NfTh H3C )C 0 N N CFT/ERF0&86H48E 15
9a) 0.3 g (1.41 mmol) N-4-B0OC am nocycl ohexanone and 0.18 ml (1.41 nmol)
Net hyl pi perazine were placed in 5 mM THF and conbined with 0.08 m (1.41
nmol ) 20gl aci al acetic acid. After approm.- 30 minutes, 0.6 g (2.81 mmol)
sodi umtri acet oxyborohydri de were added and the m xture was stirred

overni ght Example ¥en the nixture was diluted with water and evapor at ed
down. The residue was trlturat/ed\ with acetonitrile and separated fromthe
preci pitate by suction f||J,i BN nghe- I/M,t@,e\m evaporated down. - 75 -
C171-133N302 (311.46) [MH = 2 I cal ggt ﬁet hod 3): retention
time = 0.45 mn 5 021 FIN43r_N N\ ’EE

Zi

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

5  CorHigN4OsS x CoHF30, (652.77) trans-product
analytical HPLC {method 3): retention time = 1.33 min

Example 11
D—‘N/\\N a CH
w‘@‘vL M
CH, O=8. Ay
o
H.C N
10
11a)

H o] H
'y e OOl
o cH c%_o)vcz»« >¢0H
CH, H,C CH, HC cH,’

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

C1aH33N302(323.47)
[M+H]" = 324
20 analytical HPLC (method 3}: retention time = 1.08 min

11b)

/N < > H N H
D-N N N + SN N—Q“”N
N/ \CH3 \__/ \CHB



Anal ogously to Exanple 3g) the title conpound was prepared as a m xture of
cis/trans-isoners from product 9a). CL3H27N3 (225.37) 10[ MtH = 226 9c)

15 Anal ogously to Exanple 1g) the title conpound was prepared from product
9b) and pr odreobo/dzipsas a m xture of cis/trans isoners. 9 4pCT/EP2@8Thesdki t1 e
conpound was separated off fromthe m xture 9c) by preparative HPLC (nethod
9). C271-146N405S x C21-1F302 (652.77) cis-product analytical HPLC (nethod
3): retention time = 1.43 min Exanple 18 H3CO,CH 3 The title conpound was
separated off fromthe m xture 9c) by preparative HPLC (nethod 9). 5
C27HA6NA05S x C21-1F302 (652.77) trans-product analytical HPLC (nethod 3):

retention CH%%@H%M%% Bl AP e Hde cBrblha Wt phiatP ot brodd 1) NN

\/ CH300
as a mixture of cis/trans isomers.

Ci4Hz7N3 (237.38)

11c)

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

CosHasN4OsS (550.76)

[M+H]" = 551

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

15 Example 12

| | 3
CH, Sy NN
0
P
H,C Dk
12a)
H.G
H,C @
N © )\N/\\ HC>\ N
HC N H e [ N CH
S Lo oL
H.C oy O)\o Sy o7 97 e,

20
Analogously to Example 9a) the title compound was prepared from N-4-BOC-
aminocyclohexanone and N-isopropylpiperazine as a mixture of cis/trans isomers.
CigH3sN30, (325.49)

IM+H]" = 326



CH3H30 CH3HO CH3 15 Anal ogously to Exanple 9a) the title conpound was
prepared from N-4430C- am nocycl ohexanone and N-cycl opropyl pi peraz ne as a
m xture of cis/trans isoners. Cl8H33N302(323.47) [MrHr = 324 20anal yti cal
HPLC (et hodb28)a/oxretsention time = 1.08 min 11b) - 77 - ARCUGHRISEHEA562
Exanple 3g) the title conpound was prepared from product 1la) as a m xture
of cis/trans isoners. Cl4H27N3 (237.38) 5 11c) CN NcH3 CH, C)=7PE H3C0
Anal ogously to Exanple 1g) the title comgound was prepared from product 11
b) 10and product 1d). The cis-isonmer was isolated by HPLC (nmethod 9).
C28HA6N405S (550.76) [MrH = 551 anal ytical HPLC (nmethod 3): retention tine
=1.57 m n, Exanple 12 NN H3C O NCH, CH 0=S 0 ." "CH, 12a) Anal ogously
to Exanpl the title conpound was prepared from
N- 4- BOCani nocycl ohexanorn& and—-N-i sopr opyl piper azhne as a mxture of

NB 2 + NN

cis/trans isoners, Cl8H35 9@ ne A\ ~Q§

4
CH, CH,

Analogously to Example 3g) the title compound was prepared from product 12a)

5 as a mixture of cis/trans isomers.

C14H2gN3 (239.40)
[M+H]" = 240
12¢)
™ ) |
e N\\/Nso‘Nj\,o\/\N,CHtHa + HC N\\/NO””N LO\/\N,CH%;HS
&x, 0=8 AL CH, Om,/é
o
e o H.C o~ s

10 3 3

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

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

15 12d)
Ha(}\ Y o
N : CH
H,C \\/NO—NJ’\/O\/\?’ e,
CH, 0=8
0

7
~CH,
H,C e}

3

The title compound was isolated from the mixture 12¢) by HPLC.
C2sH4agN4OsS (55277) cis—product

20 [M+H]" = 553
analytical HPLC (method 5): retention time = 1.87 min



[ MitH = 326 W)2009/ 021944PCT/ EP2008/ 060562 - 78 - 12b) H CH30 +N HIN
H30\ 3/ \\ CH, CH, Anal ogously to Exanple 3g) the title conpound was
prepared from product 12a) 5as a m xture of cis/trans isomers. CL4H29N3
(239. 40) [ Werdbogro2404 CH, 0=5 CH3 Hac"-- A0’ 6H, 0=5 BCHBE2008/060562
Anal ogously to Exanple 1g) the title conpound was prepared from product
12b) and product 1d) as a mxture of cis/trans isoners. 1512d) The title
compound was isolated fromthe mxture 1&c) by HPLC. C28HABNAO5S (55277)
(il g}pr_oduct 20 El\/glrl—l]t = 553 analytical HPLC (nmethod 5): retention time =
. mn 3

|
o”us

H3(3>~ ) 0
H,C NL_/N“”Q‘Y;JJ\/O\/\N’CH H
CH,
H?c]é\o’m3
The title compound was isolated from the mixture 12¢) by HPLC.
CogHasN4O5S (552.77) trans-product
5 [M+H] =553

analytical HPLC (method 5): retention tirme = 1.66 min

Example 14
K\\N JC?K/
HSC’NW Ogﬁ O\/\N/CHCHs
CH, 0=3
0
H,C o s
10

14a)

s ¢

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
15 RT. The hydride solution thus prepared was slowly added dropwise to a solution of
0.27 m! (2.19 mmo!) N-methylhomopiperazine and 642 mg (2.19 mmol) 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).
20 CpgHarN3 (391.59)
[M+H]" = 392
analytical HPL.C (method 3): retention time = 1.30 min



The title conmpound was isolated fromthe m xture 12c) by HPLC. C28H48N4058
. (552.77) trans-product 5 [MrHr = 553 anal ytical HPLC (method 5): retention
time = 1.66 mn Exanple 14 14a) 1.1 m (6.87 nmol) 2-ethyl enehexanoic
acid were sloxabyomdded dropwise to 90 ng (2.38 mmol) sodi uRECHEPEHGE@FPIEE | n
approx. 3 m THF and then stirred overnight at 15RT. The hydride sol ution

t hus prepared was slowy added dropwise to a solution of 0.27 m (2.19
nmol ) N- et hyl honopi perazi ne and 642 ng-402. 19 nmol ) 4-

di benzyl am no- cycl ohexanone in approx. 27 ml THF and stirred for 2 h at RT.
Then the nil4Blire was evaporated down and the title conpound was isol ated as
a cis-isonmer fromthe crude productm_@ obt ai ned by HPLC (met hod 11).

20C26H37N3 (391. 59) ['MFH]/\:\ an HPLC Eﬁ'{‘?t\ ): retention tine
Exarrpl g 3e ia ¢Bnpound was

= 1.30 nin 14b) ALTgB
prepared from product 14 C12H25N3 (211. 35) H = 212 14c) A
sol ution of 135 ng (0.64 mol) uct 14b), 160 mg (0.73 mol) BOC-
10anhydri de and 0.09 m (0.65 TEA in 10 m of methanol was stirred
for 48 h ahngg;g TREN DG MBX ) hdVBie BYRRBUAL Seh oD apnlfrbieptiogUrdaWas
isolated b L8.

C12H25N3 (211.35)

5 [M+H]" = 212

14c)
< : m H R CH
HC’N\J /N\J %O

A solution of 135 mg (0.64 mmol) product 14b), 160 mg (0.73 mmol) BOC-

10 anhydride and 0.08 mi (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.

C17H33N30; (311.46)
[M+H]" =312
15 analytical HPLC (method 4): retention time = 1.21 min

14d)
CH,
HC/N\// : /7_O)<CH Hc”N\,J :

1 ml (2 mmol) 2M lithium aluminium hydride solution in THF was slowly added

20 dropwise to 0.18 g (0.58 mmol) product 14¢) 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.
CizHa7N3 (225.37)

25 [M+H]" =226



C17H33N302 (311.46) [MtH = 312 15anal ytical HPLC (nethod 4): retention
time = 1.21 min 14d) QNCH3 CH3M H3CNh-o CH, NBC NCH, of 1 m (2 mmol) 2M
l'ithium alum nium hydride solution in THF was slowy added 20 dropwi se to
0. 18 g( 0. 58&amod/h21psoduct 14c) in 10 ml THF and then refl| URGUEPHI8B6PE63L
reflux tenperature. Then the m xture was cooled and slowy conbined with a
little water. The precipitated residue was suction filtered, washed with
acetonitrile and the filtrate was evaporsmt-ed down in vacuo. C13H27N3
(225.37) 25 [MtH = 226 14e) Anal ogously to Exanple 1g) the title
conmpound wA4€br epar ed fromproduct 14d) and product 1d). C27H46NAOSS x
C2HF302 (652.77) [ MtH| 539 anal ytic PLC (nmethod 3): retention tine =

1.29 min Exanple 15 10 rTh H, C- NN LCLNU N)k/%\/\w CHuy
—~N H — CH c= S
HoMN_s O‘“ﬁ g ﬁ
~CH,
H,C o

Analogously to Example 1g) the title compound was prepared from product 14d)
and product 1d). '
5  Co7H4eNsOsS x CoHF30, (652.77)
[M+H]" = 539
analytical HPLC (method 3): retention time = 1.29 min

Example 15
o]
- A
HC N\JN‘O‘NL)J\/O\/\N/C%W
0=s
CH e
H,C o7
10
15a)

N - HCN N——O—iﬂ
-N_ N NH, _/ }_CHE
0

844 mg (1.57 mmol) product 3e), 0.11 ml (1.57 mmol} acetyl chloride and 1.36 mi
15 (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).
C13H25N30 (239.36)
[M+H]" = 240
20

15b)

=N N'—O—ﬂ H.C—N N—<D-'1E\.iI
_/ S, AN, \an,
Q



844 nmg (1.57 mol) product 3e), 0.11 m (1.57 mmol) acetyl chloride and
1.36 mM 15 (7.82 mmol ) DI PEA were dissolved in 20 M DCM and stirred for 2
h at RT. Then the sol vent was evaporated down and the residue was purified
by prepar ainGeeoMP1@44 met hod 10). C13H25N30 (239. 36) [ MrH] BCDED20RE/0605682 -
124 mg (0.52 nmmol) product 15a), dissolved in 10 mM THF, were slowy added
dropwise to 0.69 m (1.4 mol) of a 2M lithium al um ni um hydri de sol ution
in THE The m'xture was stirred for 4 h at2-75C. Then t he sol ution was

conbined with a little water, eprecrpltate g:g_?%wasflltere of f and
the fil traﬂ@‘*%(%@%mﬁr)éﬂo@u‘a&\ﬁ@) Qﬁ%{\l%ﬂz*f!\@o(‘"ﬂ Meeneyly-2 15c)

H3C- N Th H3GN nqrgbﬁrom uﬂﬂoalmn o r etébimmﬂi_g)

the title co oun vvas pr product oduct 15q)
027H46I\|405$hé56|8tu?é)we{sl\$ﬂrﬁed=f0539n 315551%1 yitHeraiheHRl@iqmeah odnBjned witkedt i on

time = 1.47 mn Ex e 16 16a) HC CH H C.CH, . NHHO CH3CH, - 83 - RT
Then the nWBUECHARE ReshBiPtEdoRORS Wag ot JEARERe PR ity dyporrdach,
Then pal | aghifr charcoal was added and the m xture was hydrogenated for a
further 24 h at RT. Finally 3 mM of 6 M NaCH were added and the m xture was
agai n hydr égdtaNe228724 h. Then the catal yst was suction filtered and the
filtrate Sm\a@ﬁ ﬁé/ggﬁrat ed down. The crude product thus obtained was reacted

further w fication. COHL7NO (155.24) analytical HPLC (nethod 3):
retention time = 0.61 mn
15¢)

H C'—Nﬁ
H:JC'"N/\\ O )J\/
et el
o CH,

" CH, H,C

Analogously to Example 1g) the title compound was prepared from product 1d)
and product 15g).
Co7H4sN405S (538.74)
[M+H]" = 539
15 analytical HPLC (method 3): retention time = 1.47 min

Example 16
H.C GH,
Jé\ i
0 _CH
HSC/N\) Crs %P
CH
H,C 0”7
20 16a)
H,C. CH, H,C CH,
b\ /‘é\
P F NH HO NH
CH, CH,

1 g (6.53 mmol) 5,5-dimethyl-3-(methylamino)-2-cyclohexen-1-one, dissolved in 15
ml EtOH, were combined with 100 mg Raney nickel and hydrogenated for 24 h at



1016b) Anal ogously to Exanple 1g) the title conpound was prepared from
product 16a) and product 1d). 023H38N2068 (470.62) 15[ MtH = 471 16c¢)

H CCH go 0,&.-N20. "---, CH "-N-- CH Il CHO:55",",..-Lm, O
H300 42 nyv@oodoamd ) Dess- Marti n-peri odi nane were added POT/&PaBOt¢E Of
42 ng 20(0.09 mol ) product 16b) in 5 m acetonitrile and the m xture was
stirred at RT. After oxidation had ended the m xture was conbined with a
little water and evaporated down. The regi.due was triturated with DCM and
suction filtered to separate off t recipitated solid, The filtrate was

h
evapor at ed %Men@@mm}%@%m@@% B0°C gad hygregenatedfona brdef sdthod 3):

retention ti = 11245 ! : 21 r%—,@%—@ ,0-=?S 0

H3CH30 55%%]?(38&%% /%C%Q%%%'Qgﬁg@iaﬁd%g%a (ﬁéva%or%gjr% utron of 43 ny

(0. 092 mofyrther@duc bt RECFiratig 3101 &f M Ba0d2wene bYidéd madHie phiperaziase in 5
e.was stirred for 30.m 8.34

m hyd THF dt i RT. h
 C02e oRaR o rnates et b e taBSLRs saudh Mudieatinia HETNAE sas
stirredgfolyaa dvapbhaed #bwh. aheRFudd bt iR Sktaredalad rdiidy frireer azi ne,

acetic acid, sodium
without purification.

CoH47NO (155.24)
analytical HPLC (method 3): retention time = 0.61 min

10 16b)
H,C CH,
HC CH, Q
Jﬁ /U\/O\,/\ ~CH
HO N N H,
- | | 5
CH, 0=§
HO NH &
CH, W o~ CHs

Analogously to Example 1g) the title compound was prepared from product 16a)
and product 1d).
Cr3HaaN20sS (470.62)

15 [M+H]" = 471

16¢c)

H,C CH,

H.C CH3
/é\ )OJ\/ b\ j\/o C
HO [?J O\/\r‘\f/CHtHs . o r?] ‘\/\gﬁ/ &HB
’ CH

CH, 0=5 s 0=6.
© © = CH
H.C o H,C (DM

3

42 mg (0.1 mmol) Dess-Martin-periodinane were added to a solution of 42 mg

20 (0.09 mmol} product 16b) in 5 ml 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 filirate was evaporated down.
C23H3eN206S (468.61)



10 triacet oxyborohydri de were added several tines within a week and after 4
days nol ecul ar sieve was added. Then the nol ecul ar sieve and the
precipitated solid were suction filtered, washed with acetonitrile and the
filtrate widg2808pRat ed down. The resi due was extracted w PRT/BERICGHRE0FEdi um
hydr ogen carbonate sol ution. The organi c phase was separated off, dried on
magnesi um sul phate and 15 concentrated by rotary evaporation. The residue
was purified by preparative HPLC (met hods4). C28H481\ 1405S (552.77) [MH =
553 anal ytical HPLC (nethod . retention ti =.1.76 mn 20 Exanple 17
H, C Pr oéﬁ@iw'ﬁﬁb%kggﬁ}ﬁﬂ?:oﬁgétrﬁ@%% tm‘&% ¥8ers) was separated into
the enantioners on the chiral phase according to HPLC nethod 13. In this
way the 25title conmpound was obtained as the fast eluting enantionmer. -85
- C26H44N4685 (524.72 [MrH] = 525 HPLC (nethod 13): retention tine = 7.3
mn 5 Exanple 18 CP&cHoduct 1g) (racemic mxture @fc the cis-isoners) was
separated into t h&/énanti oners on the chiral phas acc(g)rdi ng to HPLC net hod
he |t

13. In this way t i ¥1 e conpound was obt ai ned hej sl oWy el uting
enantiomer. |lo ,1}4211953\35\&4? 2 [ MtHL = 5¢5P /‘\r/ho\d/iilfg) "t et ent i on

time = 9.7 min Exanpl @,19 o9 The ctrans- i SOFEr was °f ed from
the crude product 14a) by chromat ography 20( preparative HPLC° d.ad).
C26H3+13 (391.59) ‘trans conpownd %4%3: 392 - 86 - "G °

5 5.25 ul {0.092 mmol) acetic acid were added to a solution of 43 mg (0.092 mmol)
product 16¢) and 10.2 ul (0.092 mmol) 1-methylpiperazine in 5 ml 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

10 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 sedium hydrogen carbonate
solution. The organic phase was separated off, dried on magnesium sulphate and

15 concentrated by rotary evaporation. The residue was purified by preparative HPLC
(method 9).

CasHasN4O5S (552.77)
[M+H]" = 553
analytical HPLC (method 3): retention time = 1.76 min

20

Example 17

s}
/O\ )‘I\/O\/\ 'CHCH,
N N N
’Q éHa j

H.C i

3 ,CH

G

3

H,C

K]

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 fitle compound was obtained as the fast eluting enantiomer.



H3C-. N r I MNNH2 \ Anal ogously to Exanple 3e) the title conpound was
prepared from product 19a). C12H25N3 x 3 HCI (320.73) 5 [MtH = 212 19c¢)
fIN HaC N 0 Anal ogously to Exanple 14c) the title conmpound was
prepared fweopredaet 19b). 10C1L7H33N302 x 3 HC (420.85) PEMEF2028/843563 9()
15 Anal ogously to Exanple 14d) the title conpound was prepared from product
19c). C17H33N302 x 3 MCl (420.85) C1l3H27N3 (225.37) analytical HPLC (rnethod
3): retention time = 0.304 mn zol9%e) r-M@s-H3C- N

C26H44N4OsS (524.72
[M+H]" = 525
HPLC (method 13): retention time = 7.3 min

5  Example 18

N
i//\‘N " T NJ\/O\/\T\L]’CHéHa

|
u C,N\) CH, 02,3

3

.CH
HC o7

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.

10 CoeHaaN4OsS (524.72
[M+H]" = 525
HPLC (method 13): retention time = 9.7 min

Example 19
Y 0
Hac-—-N N""‘ONJX\/O\/\N/CH%;H:’
I | |
CH, 0Z8 Ay
° /i\/\ ~CH
HC o7
15
19a)

oYereY

B,C” N/ d

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

CasHarN3 (391.59) frans compound

[M+H]" = 392



0 H3G-NN,CH3 NICH, H NCH30 =2/S\ 10, |I CH3CH, H3C7105--- 0/

W2009/ 021944PCT/ EP20081060562 - 87 - C27HA6NA053 x C2HF302 (652.77) [ MtH]
= 539 HPLC (nethod 3): retention tinme = 1.30 min 5 Exanple 20 20a) 10
The trans-ivozoeys2ete i solated fromthe crude product 8a)P@EEB2G080EHH0E

m xture by preparative HPLC (nethod 11). 018H35N302 (325.49) trans-conpound
[ MMFH = 326 1520bl CH, CH3 Anal ogously to Exanple 3g) the title conpound
was prepared as a mxture of the trans-igoners from product 20a). C14H29N3
(239. 40) 2?_91[3_)|\/Hr|—|]t = 240 WD2009/021944PCT/ EP2008/ 060562 - 88 - 20c)

Hac’N\J

@CB e s

Analogously to Example 3e) the title compound was prepared from product 19a),
CizH2sNs x 3 HCI(320.73)
5 [M+H] =212

19¢)

Analogously to Example 14c) the title compound was prepared from product 18b).
10 CﬂHgsNgoz x 3 HCI (42085)

[M+H] = 312
19d}
h H  \CH, m
I N CH, mem L R
B’ 67"0 ;gc/N\f«)a <::>>*NbHs

15 Analogously to Example 14d) the title compound was prepared from product 19c¢).
C7H33N3;02 x 3 HCI (420.85)
Cq3Ho7N3 (225.37)
analytical HPLC (method 3): retention time = 0.304 min

20 19e)
H,G— Neve. )Lvﬂ OH
e N
H.C Novs o j ]
p— N e CH, ogp AN
CH, ok
H.C F g

Analogously to Example 1g) the title compound was prepared from product 19d)

and product 1d).



Or ThO NN,CH3CH, 'I 113 CHCH CH 0=S 0l HCH CH ,C Anal ogously to
Exanple 1g) the title conpound was prepared from product 20b) 5and product
1d). C28H48N405S x 2C2HF302 (780.82) [M+Hr = 553 anal ytical HPLC (net hod
3): retentWeroedemost 1.53 min 10 Exanple 21 21a) F F HICTG-RINOFOEQREL +
FO,,5,0H,/ \ /C N i NNF FFOF 15 Anal ogously to Exanple 15a) the title
conpound was prepared from product 3e) and trifluoroacetic anhydri de.
C13H22 F3N30 (293.33) [I\/H—I]t = 294 analadri-cal HPLC (nmethod 5): retention
time = 1.16 mn 20 - 89 - % 5:3N3(27935) [MtH t = 280

027H45N4058 X CzHFgOz 652.77

[M+H]" = 539

HPLC (method 3): retention time = 1.30 min

5  Example 20

N/O i O\ i
, cH . J_o CH,
K\ "'T/U\/ \/\,IF/ QCHS " (\N‘. N \/\\Blj/ CH

; g
HHC\E/N CH, 0=s HSCYN\) CH, 0=s 2

CH, o o CHs CH, N
3 3

20a)

N““O\NH CH, K\N/O ‘NH  CH,
H CY@ 2’\ )(CH HchN\) J\ )<CH
CH, CH,
10 The trans-isomers were isolated from the crude product 8a) as a racemic mixture
by preparative HPLC {method 11).
C1sH35N102 (325.49) trans-compound

[M+H]* = 326

15 20b)

Analogously to Example 3g) the title compound was prepared as a mixture of the
trans-isomers from product 20a).
CiqH20N3 (239.40)

20 [M+H]" =240



anal ytical HPLC (method 5): retention tinme = 1.36 mn 521c) 0 ,CH3 NCH3 CF
01' 0=S 0 H3C Anal ogously to Exanple 15c) the title conpound was prepared
from product 21b) and product 1d) and purified by HPLC (nethod 9).
027H4A3F3N4ADZBR089/C2RIFB02 (706. 74) 10[ M+kH] -= 593 Exanpl e 22FPGBRP2)08/060562
Anal ogously to Exanple le) the title conpound was prepared from

N- et hyl honopi perazine and tert-butyl (3-oxo-cyclohexyl)-carbamate as a

m xture of diastereoners. 20C17H33N302 (g¥l1.46) anal ytical HPLC (nethod 3):
retention time = 0.42 mn - 90 - 22b) | NHCHNH O O CH NJCH, CH, H3CH3C
Analogouslﬁgﬁb Exanple 1f) the title conpound was prepared from product
22a) as a mxture o dlagtereoners 5C13H27N3 (225 /) analytical HPLC

(method 3): retentijon jti 0.2Guym n 22c) IytOﬂExaane
1g) the title g¢oOR d“va p?€|o\e§re has a race(ﬁ\cN w/g\’of thé
Ci s-isoner 8- N cH, DO,,S v F N\) O

CH, HG S O CH He s

Analogously to Example 1g) the title compound was prepared from product 200}
5 and product 1d). '

CogHagN4O5S x 2C,HF 30, (780.82)

[M+H]" = 553

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

10 Exampie 21

9
Hac—‘N/\\N /L&\/O /CH:,
L,_/ N \/\,\H CHS
k O=8
cF, &
M
HC o

3

FF
-N N—O—NHZ + F)S(O\fo —= H,C—N N—O—ﬁ FF
hY J F A 7
O TN OHF

15 Analogously to Example 15a) the title compound was prepared from product 3e)
and trifluoroacetic anhydride.
C13Haz F3N3O (293.33)
[M+H]" = 294
analytical HPLC (method 5): retention time = 1.16 min

20

21b)

—N N-—O—*E Foo o HCN N——<:>——§ :
N > 6F _ N\ L\<
o F LF

Analogously to Example 15b) the title compound was prepared from product 21a).



C27HA6NA0O53 (538.74) [M+H = 539 15 220 1V NIVN) N CH3CH | 13 CH3 H3C The
racem c m xture of Exanple 22c) was separated into the enantioners on the
chiral phase according to HPLC method 14. In this way the title conpound
was obt ai ngdasvafast el uti ng enantioner. 20C271- 146NA05SPCHEB2G0BJ06PMRH] =
539 HPLC (nethod 14): retention tine = 1.31 mn Exanple 23 The racem c
m xture of Exanple 22c) was separated into the enantioners on the chiral
phase according to HPLC nmethod 14. In thgs way the title conmpound was
50btained as a slowy_eluting enantiomer. C27H46N1405S (538.74) [MH = 539
HPLC ( et héasun)Fzstéﬁé%@ﬁén time = 1.57 nin 10 Exanple 24 0 rNi-C _IL

,, CH, I—BCIM.JrHJr#J_.—@'SQ"--- a"--Z. 33N, OH, Il CHos Il 11,0 The racenic

m xture of "the’cis-1soners from Exanple Sc) was separated into the

enant i oner snaiytithleHEhCr{atetpba §¢ ratstioditing: £d .BPbtnmet hod 13. In this way
the title conmpound was obtained as a slowy eluting enantioner.
15C25H42N4053 (510.69) [MrHr = 511 HPLC (nethod 13): retention tine = 12.37

m n Exagpl (21@?
W i
" N\&_/N‘Q‘NJK/O\/\'?’CH:’?HE

§ 0=8
CF, d
CH,
H,C o

Analogously to Example 15¢) the title compound was prepared from product 21b)
and product 1d) and purified by HPLC (method 9).
Co7HaaF3sN4OsS x CoHF 30, (706.74)

10 [M+H]" = 593

Example 22
LCH
(\N/O\Nj\/o\/\r\g CH,
/NJ CH, 0=5
H,C He O,CH3
3
15 22a)

OH + OQ\NH CH, (\“/Q\NH :ﬁa

CH
HSC,N O%Ok g:j: /N\) og\o CH,
H,C

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.

20 Ca7H33N3z0, (311.46)
analytical HPLC (method 3): retention time = 0.42 min



The racemic m xture of the cis-isonmers from Exanple Sc) was separated into
the enantioners on the chiral phase according to HPLC nethod 13. In this

way the title conmpound was obtained as a fast eluting enantioner. - 92 -
C25H42NA05 28008934 [ MkHr = 511 HPLC (nmethod 13): retent i DRTVEP#P8L66686
mn 5 Exanple 26 26a) 101.0 M (9.4 mmol) 3-fluoronitrobenzene, 2 g

(14.1 mmol ) potassium carbonate and 1.2 ml (9.4 mmol) N-ethyl pi perazine in
20 M DWVF were refluxed for 48 h at 185Q@o-Then another 1.2 m (9.4 nmol)
N- et hyl pi perazi ne was added and the m xture was refluxed for a further 30
h. Then thé2Barbonate was filtered off and the filtrate was evapor at ed
down. The residue was purifie preparative HPLC (nethod 10).
15C121- 117N302 (235.28) [ MtH 36 anal ytical HPLC (nethod 3): retention
time = 0.77 mn 26b) %@;’EC a 8550¢ (2734 mlﬁ('\f prodiyct 26a) and 300 ng
Ni shi nura- catal yst (Rh/ Pty re &g&p{% ed in 25 OH and shaken for 24 h
at RT and 5 bar in a hydfogen at nosphere. Thenut'’he catal yst was filtered
off and the filtrate was evaporated down. In this way the title conpound
was obt ai nAdalgoashyitetExeenle 16) thettslecmmpaundwas premNgd (rom paxjuct 22a) as
V02009/ 0219415 o EPA00RLA80R%8 - 93 - [MHH = 212

5 C@3H27N3 (225.37)

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

22¢)

i O]
CH 0 L
N/O\ /U\/O\/\ oty + N’ .N)‘k/ \/\N SCH
y Vg ) g
= CH 0=8
N‘) Gy Dgﬁb\ /N‘) i Oﬂ'/ D\
CH HC .CH,

H,C O 2 H,C 0O

10 Analogously to Example 1g) the title compound was prepared as a racemic

/
H,C

mixture of the cis-isomers.
Co7H4sN4O5S (538.74)
[M+H]" = 539

15 22d)

¥
1

/ D\
H,C ~CH
s H,C o

The racemic mixture of Example 22¢) was separated into the enantiomers on the

O
o O,
(\ N’O\FF)J\/ \/\fl\] ‘!CHG
J CH, 0=8
/N o

chiral phase according to HPLC method 14. In this way the title compound was
obtained as a fast eluting enantiomer.
20 CorHieN4OsS (538.74)
[M+H]" = 539
HPLC (method 14): retention time = 1.31 min



anal ytical HPLC (nethod 5): retention time = 1.19 mn 26c) HNO OCH30 O CH,
C+ NANH, CH, --?.- ----ThH3 HC H3C OCH3C3N-.-C---r'NNHHa HN.,,,..)CH3 5 613
ng (2.81 nmol) BOC-anhydride and 0.71 m (5.15 mmol) TEA were added to a
sol uti on o8RRI 9¢2. 34 Mol ) product 26a) in 15 nl DCM afeTEREOAPRIEE e
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 10(nethod 10). The t%o products were conbined. In this
way t he ti[zle c? und was obtained as a m xture of diastereoners.
017Hs3|\1302—(‘-§@%£-g§ [ MMH} = 312 anal ytical HPLC (method 5): retention tine
= 1.50 mn 15 26d) NH CH, Anal ogotisly sto Exanple 14d) the title conmpound
was prepared from 26c) as a m tg,gf)@cast reemers. 20CL3H27N3 (225. 37)
[ MtH] = 225 26e) 0 CHaCH, ,§=So § " \é@%?“s

94 CH O;;,S

W20091021944PCT/ EP2008/ 0605/
~CH
H,C oM

H,C
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
s  obtained as a slowly eluting enantiomer.
Co7H4sN4OsS (538.74)
[M+H]" = 539
HPLC (method 14): retention time = 1.57 min

10  Example 24
N . CH
HGC—’N\i_’j '.,N)J\/O\/\N SCHa

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 slowly eluting enantiomer.

15 CoasHaaN4OsS (510.69)
[M+H]" = 511
HPLC (method 13): retention time = 12.37 min

Example 25

20 H.C o)
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

titte compound was obtained as a fast eluting enantiomer.



Anal ogously to Exanple 1g) the title conpound was prepared from product 1d)

and product 26d) as a m xture of diastereoners.
Sseparation of the cis-isomers fromthe trans-isoners were carried out by
C14H21NO6S (538.74) [ MHH| t —P%ﬁépwaowfiéal
retention time = 1.56 mn (cis-diastereoner) 10anal yti cal

pr epar at i vV&/OQ4P0Z18¢4 hod 10).
HPLC (et hod 5):

HPLC (nethod 5): retention time = 1.75 mn (trans-di astereoner) 26f)

The m Xxtur
enanti oner
the title
(538.74) |
27 CHN""
ci s-isoner

chiral phase according to HPLC nmet hod 13.
was obtained as the slowy eluting enantioner.

e of the cis-isoners from proddct 26e) was separated into the

The purification and the

15

Rertyobing-548 bobi nea s the fast el uting enantiomer | CL4rRINDSS

Mﬂ:ﬂm 539 20HPLC (rret hod 13): retention time = 26.85 m n Exanple
i

CHNI3 HC.", "N..,,,,i e HC - 95 - The m xture of
HPRLGmethod uldd): m@)tiqmtgnge@p@%tr@@ into the enantiomers on the

= 539 HPLCgk dgl3): retention tine = 31.90 nmn Exanple 28 10 28a)
title conpound was prepared anal ogously to Exanple 26a) and purified by

preparative HPLC (nethod 9). 15C13 N3@2 x C2HF302 (361.32) [ MtH = 248

anal yti cal

10

15

20

25

HPLC (rmethod 3): r e 0=0+,@89"y1i n
HBC\/N\) éHg O=f,é
© ~CH,
HC 0
26a)

H3C /-——\ /©\
/Q +0 * \MN NH et N Nﬂo
E A N /

N H,Co N~ o

o}
1.0 mi (9.4 mmol) 3-fluoronitrobenzene, 2 g (14.1 mmol) potassium carbonate and
1.2 ml (9.4 mmol) N-ethylpiperazine in 20 ml DMF were refluxed for 48 h at 185°C.
Then another 1.2 ml (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).
CizH17N3O; (235.28)
[M+H]" = 236
analytical HPLC (method 3): retention time = 0.77 min

26b)

/[ :L g}jv,o N /\N /[ l NH

Hach\)N o H,Co N
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 fiitrate was evaporated
down. in this way the title compound was obtained as a mixture of diastereomers.
C1zH25N3 (211.35)

In this way the title conpound
Cl4H21NO6S (538.74) 5 [ MrHI t

t he

The



28b) /\zc

CNNHL N) Anal ogously to Exanple 26b) the title conpound was

prepared as a diastereoneric m xture of product 28a). CL3H25N3 (223. 36)

[McH = 22

4 - 96 - analytical HPLC (nmethod 5): retention tine = 1.30 mn

28¢c) CNNiWd480448 oM0CH,  Anal ogously to Exanpl e 26¢) the PCT/ER2006(PpERSAd

was prepar

ed as a diastereoneric mxture of product 28b). CL8H33N302

(323.47) analytical HPLC (nmethod 2): retention tine = 1.58 mn | 028d)

Anal ogousl

y to Exanple 14d) the title coggound was prepared as a

di astereoneric mxture of product 28c). Cl4H27N3 (237.38) 15 [ MtHr = 238

anal ytical [
to Exanpl e
product 28

[MeHE % @82hod 5): retention time = 1.58 min 28e) Anal ogousl y

a%gﬁﬂg%ngLg(h&ﬁ&%ﬁgg%%%nWBEH e;Q%rﬁgn{ﬁon1product 1d) and

omat ogr icC purification the product was obtained
as a racemc mxture of the cis-isomers.
206¢)
H, :
L el
- H,C o] CH I MNH H
Oy 9 R T o LT

Hach\) 07 07 07 TeH, BN o™ 07 TCH,

10

15

20

25

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 mmoi) product 26a) in 15 mi 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.

Ci7H33N30, (311.46)

[M+H] = 312

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

26d)
N NH
Ne : b

Analogously to Example 14d) the title compound was prepared from 26¢) as a
mixture of diastereomers.

CiaH27N3 (225.37)

[M+H]" = 225

26e)

Hach\) CH, 0=5 Hach\) CH, 0=S._



C28HA6N405S (550.76) -97 - [MrHlt = 551 analytical HPLC (nethod 5):
retention time = 1.65 min Exanple 29 r ' No,..0 H3C CH, 0".CH 5, H, C Product
6¢c) (racem c mxture of the cis-isoners) was separated into the enantioners
on the chi pnal2ophagesaccording to HPLC nethod 13. In this wayT/ERzoBIC60562
conpound was obtained as a fast eluting enantionet. C26H44N4053 x C2HF302
(638.74) 10[MtH = 525 HPLC (nethod 13): retention tinme = 14.83 mn Exanpl e
30 15 Exanple 31 0 ,CH NCH3 CH H3Chy. The m xture of diastereoners
from Exanpl e 26e) was separated into the pairs of diastereoners by

preparative HPLC( odolO) In th| s way the t|t| nppunds 2030) and 31)
wer e obt ai ned f the tran ALRANGBS,
(538. 74) [Mgl—l] 39 ar@,l yti cacj H (mat+th 5 etenthon ti Qges— % 75 mn

3

Analogously to Example 1g) the title compound was prepared from product 1d)
and product 26d) as a mixture of diastereomers. The purification and the

s  separation of the cis-isomers from the frans-isomers were carried out by
preparative HPLC (method 10).
C14H21NOgS (538.74)
[M+H]" = 539
analytical HPLC (method 5): retention time = 1.56 min (cis-diastereomer)

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

26f

H,C N\) CH, 0=$

15 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.

C14H24NOgS (538.74)
[M+H]" = 539
20 HPLC (method 13): retention time = 26.85 min

Example 27

‘\/l )}\/0\/\;\1

- 3
H ch\) CH 0= s
&
_CH,
H,C 0

3



- 98 - 0-0 yHao 0 H3CCH3 32a) 0CH3 CH, + H2NOCH, CH, H3 CH, N
OCH, CH, 1.5 g (6.34 nmmol) N, N-bi s(2-chl oroet hyCbenzyl am ne were
added to a suspension of 1.5 g (6.34 muol) tert-butyl

( 3- am no- cyedbzopentyhk) - car bamat e hydrochl oride, 4.38 g (31. 68T#ErR08/060562

pot assi um carbonate and 0.11 g (0.63 mmol ) potassium 10iodide in 36 m
acetonitrile and the m xture was refluxed for 4 h. Then the cool ed reaction
m xture was diluted with DCM and washed_gdth water. The organi c phase was
dried on sodi um sul phate and evaporated down. The racem c m xture of the

ci s-i soner §hgasixgpef ke CfS“'SomeftﬁQ”PQ@NIBO'QQQ@B@a%Q?DQT@FEMFH}Q the 360 32b)

enantiomers on the chiral phase according to HPLC method 13. In this way the
title compound was obtained as the slowly eluting enantiomer.
C14H21NQgS (538.74)
5 [M+H]" =539
HPLC (method 13): retention time = 31.90 min

" Example 28
:/\ ,?,JK/O\/\L(CHSCH
N CH, 0=$
7 © CH,
H,C o
10
28a)

The title compound was prepared analogously to Example 26a) and purified by
preparative HPLC (method 9).
15 Cq3Hi7N30, x CoHF 30, (361.32)
[M+H]" = 248
analytical HPLC (method 3): fetention time = 0.99 min

28b)

20
Analogously to Example 26b) the title compound was prepared as a

diastereomeric mixture of product 28a).
Cq3HasN3 (223.36)
[M+H]" = 224



1.8 g (5.01 mmol ) of product 32a) and 0.2 g palladiunm charcoal in 20 m
MeOH 20 were first of all hydrogenated for 48 h at 50C and under a hydrogen
at nrosphere of 50 psi. Then the m xture was hydrogenated for a further 48 h
at 70C andwa009/08944 psi. Then the catal yst was suction fPCT/EPEESANIFSENe
sol vent was evaporated off. The title conpound was obtained as a racem c

m xture of the cis-isonmers. CL4H27N302 (269.38) [MH = 270 5 32c¢)

9?HaCH, CH, O-- Nix_jNr O CH, CH,CH 45 .ngy (1 67 mol ) product 32a),

140.5 ng (1.67 mol cyclopentanone and 0. 18 (3.34 mol ) acetic acid
were di ssoppeltical HPIHE (mathatha): delenden fima fid - @Q@“‘lObath Then 531 ny (2.51
nmml ) sodiumtriacet oxyborohydri de were added batchw se and the m xture was
stirred for 2 h at RT. The suspension was filtered and evaporated down. The
title conp@eed was obtained as a racemc mxture of the cis-isoners.
C19H35N302 (337.5) 15 [MtHr = 338 32d) rThN-0, NH _CH, CH, Anal ogously to
Exanpl e 14d) the title conpou mas prepared froqgéigﬂ;ct 32c). 20 The
title conpound was obtalged .acem.e m xt N S-1 soners.
C15H29N3 (251.41) [ M+H] 2 anal yt| cal HPLCn( et hod Q)i dtention time =
0.30 mn vw2009/02194y¢' EP2008/ 060562 - \Y0O0 - Ana ogously to
Exanple 1g) the title conpound was prepared as a racem c 5m xture of the

ci s- isosrersé\nhtagmulsryddtﬁntarﬂ;d)a %mc)lthﬁtﬁémcmmmdmd WEBIMSBNAEESS # C2HF302

7 1 H = HP h 2 i i = 1. i
(678.81) [It\j%stereo?n%?lcarﬁ]&{ re'o %rodu lECZ‘SgSrEt od 2): retention tine 53 mn

CigH33N30; (323.47)
analytical HPLC (method 2): retention time = 1.58 min

10 28d)

(\N/O\I Mo, — (\N/O\NH

V/N\) 070" cH, vw\) .<'3H3

Analogously to Exampie 14d) the title compound was prepared as a
diastereomeric mixture of product 28c).
Cq4H27N3 (237.38)
15 [M+H]" =238
analytical HPLC {method 5): retention time = 1.58 min

28¢e)
N’O\ I O i
CH . , CH,
& @JJ\/O\/\!?( cH, . N “-;\EJJ\/O\/\;H CH,
SARARAS G
v T ] v ¢
S O CH,
HC o HC o

20
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.
C2sH4sN4OsS (550.76)



10321) The racemic m xture of Exanple 32e) was separated into the

ci s-enantioners on the chiral phase according to |I-PLC nethod 14. In this
way the title conmpound was obtained as the fast eluting enantiomner.

15C291- 148I45&/¢H644 78) [ MtH] = 565 HPLC (net hod 14): ret @RTVEBNOBIOARHE2
1.66 mn (fast eluting enantionmer) 320) CF-130=S 0 HaC7'' The racemc

m xture of Exanple 32e) was separated into the cis-enantioners on the
chiral phase according to HPLC nmethod 14g7-ln this way the title conpound
was obtained as the slowy eluting enantionmer. - 101 - C29H48N405S

(564. 78) [ MHHT=5668% HPLC (method 14): retention time = 1.77 nin (slowy
eluting en i r ; - mg (2.59 nmol)
p-toIuenes%ﬁ%hﬁgﬁéq%@?g%%ﬁﬁgf?ggeﬁgpéﬁgﬁggd%9%§§§golution of 440 mg (2.35
mol ) trans-tert-butyl-3-hydroxycycl obutyl carbamate and 0.74 m (9.4 mol)
anhydr ous Eyridiné in 7 mM DCMwhile cooling with ice under a nitrogen

at nosphere 9 xture was stirred at RT. After several hours sone nore
DVAP was added and the m xture S irped for a further 24 h at RT. The
15reaction m xture was diIu&e t E%Jezbngsggw%once with 20%citric acid
solution, washed five tinmeg w mater&pnd ongce wilth sat urat ed sodi um

chl oride solution. The organi c phase was dried;ZEizggnesiun1sulphate and
the filtrate was evaporated down. CI6H23NO55 (3 %-20[ MtNI - 14] + = 359
anal yti€al HPLC (nmethod 3): retention tine = 250 min - 102 -

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
title compound was obtained as a fast eluting enantiomer.
CosHaaN2OsS x C;HF30, (638.74)

10 [M+H] =525
HPLC (method 13): retention time = 14.83 min

Example 30
i
I } ,CH
(\ "'NJK/O\/\N JCHS
| |
Hsch\) CH, 0F8 Ay
1
H,C g
15
Example 31

O\ 0
¢ I} JCH
!/\Nﬂ !Ti/n\/ \/\l]q 3CH3

Hach\) CH, 0§
0
~CH,
HC o

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
20 30) and 31) were obtained as a racemic mixture of the trans-isomers.

C14H24NOgS (538.74)

[M+H]" = 539

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



800 nmg (2.34 mmol) product 33a) were dissolved in 2 m (18.03 mmol) 1-

nmet hyl pi perazi ne and conbined with 20 ng (0.16 mmol ) DMAP. Then the
reaction 5 m xture was heated to 100C overnight in the m crowave apparatus.
Then t he splosendiomess evaporated of f and the resi due was puptCT/Erehoby60562
preparative HPLC (nethod 11). Cl4H27N302 (269.38) = 270 10 33c) HC N 3\
CH3 3.9 mM (7.8 mmol) 2M lithium al um ni um hydride solution in THF were

sl ow y added dropwi se to 500 ng (1.3 mmmjg). product 33b) in 12 nml anhydrous
TI-1F and then the 15m xture was stirred for 4 h at reflux tenperature.
Then the m xture was cooled and a little water (3 to 4 m) was slowy
added. TheEEreci! :puigéat ed solid was suction filtered, washed with

acetonitri e filtrate was evaporated down. The residue was
triturated with 2 mM of 2M et hereal hydr%*ehl ori &H%m d and the sol vent was

evaporated of f. 20C101121N3 @_@Z" “andtgoi cal HPLC (nethod 4):
retention tinme = 096 mn 33d)™ / >/ H&CCNQI\IO,,,,,",,,N,CI—BCH

?113 CH, 071...,,zikz,,,, 0" W2009/021944PCT/ ER2008/ 060562 - 103 -
Anal ogously to Exanple 1g) the title conpound was! prepared from product 1d)
and product 33c). C24HA0N40O5S x C2HF302 (610.69) CIf‘i?d‘ﬂ,rl-l] = 497

5 32a)

PO U B
| CH, + HN , 3
N 3
2 ?\‘1 e} CHG 2 f‘\l 8] CHd
CH, CH,
CH,
CH + KCH

3

1.5 g (8.34 mmol) N,N-bis(2-chloroethyl)benzylamine were added to a suspension
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

w0 iodide in 36 mi 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.
C21H33N30O2 (359.51)

15 [M+H]" =360

32b)
H, v o CHy
N~ < 1\ J\ kg:;; + HNONOI?E)LGkC?I:?

CH,

HNx,/

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 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



5anal ytical HPLC (nmethod 3): retention time = 1.56 m n Exanple 34 1034a)
OnNH OH3 CH3 0 0 CH3 CH3 CH3 0O OCH3 Analogously to Exanple (1le)
3-(tert-butyl oxycarbonyl - am no) - cycl ohexanone was reacted with

1- benzyl pi per2aesoxi94fhe product was obtai ned as a ni xture BET/EB2008/060562

di astereonmers which was separated by chromatography into the racemc cis-
and trans-m xtures (HPLC nethod 10). cis-racemate: C22H35N302 (373.5) [ MtH]
= 374 20anal ytical HPLC (nethod 4): reteggtion tinme = 1.24 mn

1) "7 o ant Poh Thendhe catapatias SURBPOOUPIIan3 brers ERBaORAD BUBAD et o The
The cis-ra ,%gg&% 35?5 Heqd o Exanpl e (1f
with |ithi ﬁ%érgf)ﬁ]r%forqfﬁg]m ri Elgﬁ ) rogﬁgﬁ was %Eﬁ%lﬁﬁg?ﬁ"% racem)c ( )

m xture of CS&H@N@O@{Z@)E@)S C18H29N3 (287.4) [M-Hr = 288 anal ytical HPLC
(et hod 6) '[Miﬁﬁﬁmn%iﬂn time = 1.69 mn 1034c)

5

32¢)

o 'Q /L )<CH O, ol »J\ )%jj:

450 mg (1.67 mmol) product 32a), 140.5 mg (1.67 mmol) cyclopentanone and
0.18 ml (3.34 mmol) acetic acid were dissolved in 8 ml THF and cooled in the ice
10 bath. Then 531 mg (2.51 mmol) sodium triacetoxyborohydride were added
batchwise 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.
C1gHasN3O» (337.5)
15 [M+H]" =338

32d)
Q(N\,JN’QE:S ¥ O’N\J Og:

Analogously to Example 14d) the title compound was prepared from product 32¢).
20 The title compound was obtained as a racemic mixture of the cis-isomers.

CisH2oN3 (251.41)

[M+H]" = 252

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



"Th NIH CH, The product from Exanple (34b) was further reacted

anal ogously to Exanple (1g). The product was obtained as a racem c m xture
of the cis-isoners. C32H48N405S (600.8) 15 [ MtHr = 601 anal ytical HPLC
(et hod 6) wQzesEsrtgeon time = 1.79 mn 34d) The product PETRrI®AOPOIHE6
ng, 0.14 mmol) was dissolved in 10 mM of nethanol, conbined wth 50 nyg

Pd/ charcoal (10% and hydrogenated for two hours at anbi ent tenperature.
The product was obtained as a raceni c niggure of the ci s-i soners. -105-
Yield: 63 gg (60% of theory) C25H42N405S (510.7) [M+H = 511 anal yti cal
HPLC (et h retention tinme = 1.62 mn Analogouslyto Exanpl e

(34) the produc}_,\was ep@r ed in three synt heS| s _ste 1Qstarting fromthe

trans-race of @25H42N405®/ = a&al ytical
HPLC (et h )\/r/etentl M\r%\ﬁ“—' 1544 i n EX\aFpr e 3 ||:ﬂj\/ \}1\
/,\2\\ Hy O i =
Hac/)\/\O/CHE He” N g M

3

Analogously to Example 1g) the title compound was prepared as a racemic
5 mixture of the cis-isomers from product 1d} and product 32d).

CogHasN4OsS x CaHF 30, (678.81)

[M+H]" = 565

analytical HPLC (method 2): retention time = 1.53 min

10 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.

15 CooHasN4OsS (564.78)
[M+H]" = 565
HPLC (method 14): retention time = 1.66 min {fast eluting enantiomer)

324)
N 0
; CH
CH, o=s S
o} | |
CH
H,C F g

20 .
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.



Anal ogously to Exanple (34) the product was prepared in four synthesis
steps, starting from4-(tert-butyl oxycarbonyl -am no)-cycl ohexanone.
C25H42N405S (510.7) 20 MH]t = 511 analytical HPLC (nmethod 4): retention
time = 1. 68/apono/ 02190406 - The foll owi ng Exanpl es descri be phar/fAaem@dtosesil
formul ati ons which contain as active substance any desired conpound of
general fornula |I: Exanple | Dry anpoule with 75 ng of active conpound per
10 m Composition: 10 Active conmpound75.491 g Mannitol 50.0 ng Water for
injectionad 10.0 m Production: 15 Active conpound and mannitol are
di ssol ved Kh&ﬁaNe@%STﬁ@4aﬁhrged anpoul es are freeze dried. Water for
|nject|on | +Hif %g di ssolve to give the solution ready for use. Exanple
20 TabI t t§ 0 of active conpound Conposition: 25 (1) Active
corrpound ( Eilff’i.l@gﬁ@md(ﬁ@) Mibagorstiaeceht (Z)miPolsionin wuting eardionesr{ 5)
Magnesi um stearate 30 50.0 ng 98.0 ng 50.0 ng 15.0 ny 2.0 ng 215.0 ng -
107 - Production: (1), (2) and (3) are m xed and granulated with an

aqueous, solyt.i (4). (5) is adm xed to the dry granules. Tablets are
conpr esgedg%‘gﬁ%és m xture, biplanar 5 with a bevel on both sides and
di vi di ng groove on one side. Dianeter &fsthe tabféts: 9 mm Exanple 11 lo

Tabl et wth 350 ng of active corrpw&d:m@émms 2o
H,C” N\)

CH,

Och,

33a)

=0

o MG SI’/O o MG
HO N \
2 o CH — N

O O‘; ©

10 498 mg (2.59 mmol) p-toluenesulphonic acid chioride were added to a solution of
440 mg (2.35 mmol) trans-tert-butyl-3-hydroxycyclobutylcarbamate and 0.74 mi
(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 further 24 h at RT. The

15 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 filtrate was
evaporated down.
C1H23NOsS (341.42)

20 [M+NH4]" = 359
analytical HPLC (method 3): retention time = 2.50 min



(1) Active compound 15(2) Lactose (3) Mize starch (4) Polyvinyl pyrrolidone
(5) Magnesium stearate 20 350.0 ng 136.0 ng 80.0 ngy 30.0 ng 4.0 ny 600.0 ny
Production: (1), (2) and (3) are nixed and granulated w th an aqueous

sol ution ofvdd4do0A16)4 i s adm xed to the dry granul es. Tabl ekGT/aPz00808562ssed
fromthis mxture, biplanar with a bevel on both sides and dividing groove
on one side. 25D aneter of the tablets: 12 mm -108- Exanple IV Capsule
with 50 ng of active conmpound 5Conposi tihgn: (1) Active conpound (2) Mize
starch dried (3) Lactose powdered 10(4) Magnesium stearate 50.0 ng
58.0 ng 5038bhy 2.0 ng 160.0 ny Production: 15(1) is triturated with
(3). This trituration ig added to the m xture of (2) and (4) mnth Vi gor ous

m xi ng. This x4t e is packed |nto hard t| secercapsul es
of size 3 in 28%%@7$ﬁol I@_rﬁ;c‘hl)g Egg}"\l'%r H§58 ny

of active conpound

800 mg (2.34 mmol) product 33a) were dissolved in 2 ml (18.03 mmof) 1-
methylpiperazine and combined with 20 mg (0.16 mmol) DMAP. Then the reaction
5 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).
CaaH27N3O; (269.38)
[M+H]" = 270
10

33¢)

A o /N H
—<>— CH —= H,C— N\__/N—-Q—N\CHS
3.9 m! (7.8 mmol) 2M lithium aluminium hydride solution in THF were slowly added
dropwise to 500 mg (1.3 mmol) product 33b) in 12 ml anhydrous THF and then the
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 evaporated down. The
residue was triturated with 2 mi of 2M ethereal hydrochloric acid and the solvent
was evaporated off.
20 CqoH21N3 x 3 HCI (292.68)
analytical HPLC (method 4): retention time = 096 min

33d})
@
ﬁ cH
Q “ 3
H,C N > “{/k/ ~T s
N H e CH, o=8
HC—N N N — N



25Composition: (1) Active conmpound (2) Maize starch dried (3) Lactose
powdered 30 (4) Magnesium stearate 350.0 ng 46.0 ng 30.0 ng 4.0 ng 430.0 ny
- 109 - Production: (1) is triturated with (3). This trituration is
added to thesoyxtemwes of (2) and (4) with 5vigorous stirri nBCT/ERRGSHEGEr

m xture is packed into hard gel ati ne two-pi ece capsules of size 0 in a
capsule-filling machine. | oExanple VI° Suppositories with 100 np of active
conpound 1 suppository conprises: 15Actipye conpound Pol yet hyl ene gl ycol
(MW 1500) Polyet hyI ene gl ycoI (MN 6000) Pol yethyl ene sorbita

nonost ear atwal@Pushng Bempery) 480 tile ggreeond Was Dispares frgm proggggt 1d)pATENT
CLAI MS 1. Corrg Eg&llﬁ ,{cgg eneral fornmula | R5-A-RLB REA-D- Y-N-SO 122 5 wherein
Adenotes a Y % Bdnotes a bond, D-Y together denote a group sel ected

froml 21 Z,0H,,8,025¢ C,HBRLAEN0Bsy the group H3C
[M+H]" = 497
5 analytical HPLC (method 3): retention time = 1.56 min

Example 34
L3 L o
e e SIS e e g ¢
N CH, 028 A HN CH, Ry NN
Mo P o-CHs He A o S
10 34a)

Q. S Q

o jj o, @V NH )C;CH + @\/(\N NH CH,
G
Analogously to Example (1e) 3-(tert-butyloxycarbonyl-amino)-cyclohexanone was
reacted with 1-benzylpiperazine. The product was obtained as a mixture of

15 diastereomers which was separated by chromatography into the racemic cis- and
frans-mixtures (HPLC method 10).
cis-racemate:
CorHasN3 05 (373.5)
[M+H]" = 374

20 analytical HPLC (method 4): retention time = 1.24 min

frans-racemate:
CozH3sN30; (373.5)
[M+H]" = 374
25  analytical HPLC (method 4): retention time = 1.29 min



R2denotes H or Cl.3-al kyl, while each nethyl ene group may be substituted by
up to two fluorine atons and each nethyl group may be substituted by up to
three fluorine atonms, or also H3C-C(0), 20 R3denotes a C4.6-cycl oal kyl ene
group whi ctwvoreyo/trosaibstituted by one, two or three R3/1 gPOUPE0ORBEEEROL es
-CH3, -021-13, /so-propyl, tert-butyl, -CH F, d, Br, I, -111- R4denotes
a saturated 6- or 7-nenbered diaza heterocycle, R5denotes Cl_3-al kyl or
C35-cycl oal kyl, 5the enanti onmers, the diiastereoners, the m xtures thereof
and the salts thereof, particul arI y the physiologically acceptable salts

t hereof wi BAbbrganic or inorganic acids or bases. 2.Conpounds of general
formula | according to clai mmerel n 10 denot es ond, Bdenotes a

bond, 15 DY together denote a gfoup selected from de es the group H3C
20R2denotes H or Cl@g\l/gﬂ\,w iTereash methyl m Yy b substitut ed
by up to two fluori t n;g)and g,éc shyl gr e subsftHI,tut ed by up

to three fluorine atons, or also H3 0), R3denotes a C4..5-cycl oal kyl ene
group, 25 RAdenotesniatédidm Exaehde @ia)KNé@f&ﬁfc@d adiaﬁ?g@d%%@r@(ambie 1f)
W2009/ 021944PCT/ EP2008/ 060562 - 1 R5denot es Cl1_3- al kyl

C3. 5- cycl owiitkylithium alenieinemiydsicer §hetmadu¢tag@%ﬁb@m%as ﬁHéC%ni&mP@‘érether eof
and the sakts tgg@ﬁg Sparticularly the physiologically acceptable salts
t her eof ° wi rHagls or inorganic acids or bases. 3. Conpounds of general
formul a | gﬁg@ggptuamgs'xa)clalml wherein A, B, D, VY, Rl, R2, R4 and R5 are
defined as in claim1 and

[M+H]" = 288

analytical HPLC (method 6): retention time = 1.69 min

10 34c¢)

@”’Q EL”’O\ - v;:ﬁ

The product from Example (34b) was further reacted analogously to Exampie (1g).
The product was obtained as a racemic mixture of the cis-isomers.
CaoH4sN20O5S (600.8)
15 [M+H]" = 601
analytical HPLC (method 6): retention time = 1.79 min

34d)

/[:L J\/O\/\N /Q J\/O\/\N CH
Q\/ O:S O=s
50 50!

H,C o) HC 0
20
The product from (34c) (86 mg, 0.14 mmol) was dissolved in 10 mi 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.



10 R3denotes a C4_6-cycl oal kyl ene group whi ch may be substituted by one,
two or three R31 groups, and R3ldenotes -CH3, -C2H5, /so-propyl,
tert-butyl, -OH F, d, Br or I, 15 with the proviso that the

above- nent iyanedo6Aigb4cycl oal kyl ene group is linked in the bC3/Epesistteosszt o
t he remai nder of the nol ecul e, t he enantiomers, the diastereoners, the
m xtures thereof and the salts thereof, 20particularly the physiologically
acceptabl e salts thereof with organic origgnorganic acids or bases. 4.
Conmpounds of general formula | according to claim1, wherein A, B, D, Y,
RlL, R2, R4 Yaeld: 68 nag 6Qefofthabrs in claim 2 and 25 R3denotes a

4. 5- cyclo ich may be substituted by one, two or three Rll
gr oups, ?%ﬁzﬁgﬁégégw% -C21-15, iso-propyl, tert-butyl, -OH F, C,

Br or I, {M¥H} =s5mith the proviso that the above nment i oned
04_6-cycloalkylene group is linked in the 1,3 S|t|on to the renai nder of
t he mol ecule@alvticahdFEldmeatbad Py, re{e(qgloaltg)gq &r'eB the m xtures thereof

and theSSaI ts thereof, b5parti cul arl y the physi ol ogl cally acceptable salts

t hereof "with organic or inorganic acids or bases. 5.The follow ng conpounds
of general Bxanmlé&51 according to claim1: Structure (1)
0,,,,,,,,,H,CH,H01():-)110C (2) 0 | CH, ICH |s 110

N /u\/ Oy CH /K/[ JK/O\/\N CH,
HN\) CH, O;Sji]j HN\) O‘;s %
|

~CH : ~CH
H,C o7 e > o

Analogously to Example (34) the product was prepared in three synthesis steps,
10 starting from the frans-racemate of Example (34a).

CosH42N4OsS (510.7)

[M+H]" = 511

analytical HPLC (method 6): retention time = 1.44 min

15 Example 36
A
HN
\\/NO /J\/O\/\N

O::S
O
LCH,
H.C O

Analogously to Example (34) the product was prepared in four synthesis steps,
starting from 4-(tert-butyloxycarbonyl-amino)-cyclohexanone.
CosHaaN4OsS (510.7)
20 [M+H]" =511
analytical HPLC (method 4): retention time = 1.68 min
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The following Examples describe pharmaceutical formulations which contain as

active substance any desired compound of general formula i:

Example |

Dry ampoule with 75 mg of active compound per 10 ml

Composition:

Active compound | 75.0 mg
Mannitol 50.0 mg
Water for injection ad 10.0 mi
Production:

Active compound and mannitol 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 1|

Tablet with 50 mqg 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 2.0 mg

215.0 mg

1

C



CH
0.
d

, 0 ."----14,c,,, OH31 Fi,cO ..-CH (7) rTh,, H3CGN\ _in o | cHa CH3 [
.-rs ele3 H3C (8) T--\(-3 HBCGCN\W O CH, N-211--.7,..------ N cH3
N,0--s1 0 * 0 HC (9) H3C(-- \ m'--N ,CH3 1 0 0 (10)
WQ02009/021944 PCT/EP2008/060562
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Production:

LY

15

20

25

(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: 9 mm.

Example Il

Tablet with 350 mg 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 agueous 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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Example IV

CH30- -S S 0 H30H v-N

""2,Ho,CH3 CH, NON,CH I 0-iS 8 H3C (12)

115 - No. Structure

-108 -

Capsule with 50 mg of active compound

Composition:

(1) Active compound
(2) Maize starch dried
(3) Lactose powdered

(4) Magnesium stearate

Production:

50.0 mg
58.0 mg
50.0 mg
2.0 mg
160.0 mg

Ct

/N (11) H3CN I
H3CN O | CH, '7

PCT/EP2008/060562

(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 machine.

Example V

Capsules with 350 mg of active compound

Composition:

(1) Active compound
(2) Maize starch dried
(3) Lactose powdered
(4) Magnesium stearate

350.0 mg
46.0 mg
30.0 mg
4.0mg
430.0 mg



(13) HV.NL...--- NNO.3,..."----.N., | CHO0=S 0l HCO (14) lir i \ I.Th
oo, ...Z. A, NLocHCHsl 0?2 0 HC (15 N)NHCI Ha7 0 HC (16) HCNI'M
L\A?C?0 | CH0=/S.,..,. o HCO (17) HCNO,,,r?NH1 ,SHZC
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Production:

(1) is triturated with (3). This trituration is added to the mixture of (2) and (4) with

5  vigorous stirring.

This powder mixture is packed into hard gelatine two-piece capsules of size 0 in a

capsule-filling machine.

10 Example VI

Suppositories with 100 mg of active compound

1 suppository comprises:

15 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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PATENT CLAIMS

1. Compounds of general formula |

R*—A—RL-B—-R-A— m——vertwso;—-R*
2

R (D)

wherein

A denotes a bond,

B denotes a bond,

D-Y together denote a group selected from

0 0 0 ’
*\N)j\/\* *\N)J\/O\/\* *\N/“\/NY\*
R? R? R? 0
, or

CH,

%*.
_CH,
c o

R'  denotes the group '
R? denotes H or C+.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 H3;C-C(O),

Rr® denotes a Cag-cycloalkylene group which may be substituted by one, two or
three R*? groups,

R>'"  denotes -CHs, -CoHs, iso-propyl, fert-butyl, -OH, F, Cl, Br, |,



01 CH 1llocHoli | 0=S C H3
0,CH3 (23) O I HC ,T,NCH CH,
Structure

JCH(22) O 1 HaONCH, CH, NCH | 07S 0 H,C
N, k"..0CH| 0 7/8 0 H CO,CH3 - 117 - No.

WQ02008/021044 PCT/EP2008/060562
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R*  denotes a saturated 6- or 7-membered diaza heterocycle,
R®  denotes Cqa-alkyl or Cas-cycloalkyl,

5 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
10

A denotes a bond,
B denotes a bond,

15 D-Y together denote a group selected from

O 9] H
*\N/LK/\* *\N/U\/O\/\* *\N/U\/NW]/\*
Lo |, I
R R or R

¥

CH.

3
*
_CH,
C o

R'" denotes the group s ,

20 R? denotes H or Cys-alkyl, while each methylene group may be substituted by
up to two fluorine atoms and each methy! group may be substituted by up to

three fluorine atoms, or also H;C-C(O),

R®  denotes a Cse-cycloalkylene group,
25

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



(24) Fi3c,N...,1NO, "11"."70,,...,--.., ,CHNL.N CF,0=S 0 01 0, CH3 H3C
(25) N1 CH3I 0= ,s 04101 H, CO (26) / H3C NOCH | CH, i0=S . e HaC (27)

H3c- 0 ..
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ji." O M-AUN - NI CH 0 H3CO (28) 7----\ Hze-N

WO02008/021944 PCT/EP2008T060562
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R®  denotes Cis-alkyl or Cas-cycloalkyl,

the enantiomers, the diasteredmers, the mixtures thereof and the salts thereof,

particularly the physiologically acceptable salts thereof with organic or inorgaﬂic

acids or bases.

3. Compounds of general formula | according to claim 1, wherein A, B, D, Y,
R', R%, R* and R?® are defined as in claim 1 and

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

R*'  denotes -CHs, -C2Hs, iso-propyl, tert-butyl, -OH, F, Cl, Bror |,

with the proviso that the above-mentioned Ca.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,

4. Compounds of general formula | according to claim 1, wherein A, B, D, Y,

R' R2 R*and R?® are defined as in claim 2 and

R® denotes a Csg-cycloalkylene group which may be substituted by one, two or
three R*! groups, and

R*'  denotes -CHa, -CoHs, iso-propyl, tert-butyl, -OH, F, Cl, Bror 1,



6H30=s /,

(30)

01

0 (32)

0 H3C, H3 (29) il 7N,,..."-) | CH3 NOCHt H3 I
CH30=5 0 H3C - 118 - No. Structure (31) i
OH3 :
WQO2009/021844

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

-113 -

1,3 position to the remainder of the molécu!e,

the enantiomers, the diastereomers, the mixtures thereo'f and the salts thereof,

particularly the physiologically acceptable salts thereof with organic or inorganic

acids or bases.

5. The following compounds of general formula | according to claim 1:
No. Structure
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CH30=SI 1 Cr
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01 0 H C (36)- CH, N CH,
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HNOH, , 0 0 H, CO, CH, (40)
W0O02009/021944
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No.

Structure
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No. Structure
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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.

8. The following compounds of general formula | according to claim 1:
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7. Physiologically acceptable salts of the conpounds according to one of
claims 1 to 6 with inorganic or organic acids or bases. 8. Medicanent,
contai ning a conpound according to at |east one of clains 1 to io6 or a
physi ol ogi webiopomermpt abl e salt according to claim7 opti of&ITIEP2DRAYEOPREY
with one or nore inert carriers and/or diluents. 9. Use of a conpound
according to at least one of clains 1 to 7 for preparing a nedi canent for
the acute and prophylactic treatnent of_gQute pain, visceral pain,
15neuropathic pain, infl ammt ory/pain receptor-nediated pain, tunour pain
and headache di sieases. 5&, ss for preparing;a nedi canent according
to claim8, ﬂaracterlsed |n t ﬁra non-chem cal nmet hod a conpound
accordi ng te—at—teast—oneof LIdIHb +—20to7 Ts Tncorporated in one or nore
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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 1o
10 6 or a physiologically acceptable salt according to claim 7 optionaliy together with

one or more inert carriers and/or diluents.

9. Use of a compound according to at least one of claims 1 fo 7 for preparing a
medicament for the acute and prophylactic treatment of acute pain, visceral pain,

5 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

20 to 7 is incorporated in one or more inert carriers and/or diluents.



