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WD 2007/ 020261 PCT/ EP2006/ 065314 91522pct SELECTED

“ | STS, METHODS FOR THE PRODUCTION TH
ﬁ@gqlﬁgﬁ E AS MEDI CAMENTS 5 The present |nvenﬁ%§%]32006/065314

relates to the CGRP antagoni sts of general fornula |
R2 ORBR N-O ~ O R wherein R, R2, R3 and R4 are
defined as in claiml1, the tautoners, the isoners, 10
t he di astereorrers the enantioners, the hydrates
é%ﬁf the m xtures thereof and the salts thereof
her4nat’ hydrates of the salts thereof, particularly

t hesEPREYED eERA ANTACCAMSTS, fMEﬂ-IbDS F@fF@WHE/\PRtDDUCTION

|norgan| Cc or organi c acl ds or bases, as wel hose

conmpounds of THEREGF AND FHEIR Uﬁﬁeﬁ&l\ﬂEBK‘eAMEme

phar maceuti cal conpositions containing these 15

S inddiibh r&ﬁa@eémher@eﬁﬁsma@ms@r&@dem fbAfdha |
PRI ART CCRP antagonists for the Treatne of

m grai ne have al ready been described in 20
I nternational Patent Applications PET/ EP97/04862 and

PCT/ EP03/ 11762. DETAI LED DESERI P, FON OF THE | NVENTI ON
ro

In the above general formula || in]a fjrgt enbodi ment

25 R1 denotes a group set’ecned ¢ 007/ 020261 - 2-

PCT/ EP2006/ 065314 N-N I NJA R NgNO ICCHHO and

H wherein 5 Rl'1 derifes or H3CG-O R2 denotes a

group selected from '

wherein R!, R, R® and R* are defined as in claim 1, the tautomers, the isomers,
the diastereomers, the enantiomers, the hydrates thereof, the mixtures thereof and
the salts thereof and the hydrates of the salts thereof, particularly the
physiologically acceptable salts thereof with inorganic or organic acids or bases,
as well as those compounds of general formula I wherein one or more hydrogen
atoms are replaced by deuterium, pharmaceutical compositions containing these

compounds, their use and processes for preparing them.
PRIOR ART

CGRP antagonists for the treatment of migraine have already been described in
International Patent Applications PCT/EP97/04862 and PCT/EP03/11762.

DETAILED DESCRIPTION OF THE INVENTION
In the above general formula 1 in a first embodiment

R' denotes a group selected from
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‘CH3 CF3 CH3 CF3 NH2 NHZ OHOH C cl G A and 10 R3

W?g@oﬁéqoup of general forgula Il R3.1 P(%j'/ﬁaZOOBIOGSSM

wherei n X denot es or C, R3 denot es
Cl 3-alkyl or R3,"-O-C(O, 20 g3.1-1 denotes H,
Cl_6-al kyl, H2N- C2. 4- al kyl ene,
(C1-3-al kyl)-NH C2. 4- al kyl ene,
(G _3-al kyl ) 2N- C2- 4- al kyl ene, WD 2007/ 020261 - 3-
PCT/ EP2006/ 065314 H2N- C(O) Cl1_3-al kyl ene,
(Cl1. 3-al kyl)-NHC(O -C1_3-al kyI ene, /

(CL. 3-al kyl) 2N: (O - C1 ene or ~N
R3. 1' C2. 47 al kyl ﬁne ndenotes a grou ’ >:0
sel ec ra 50 NO N~ *\N \ nd g
R3' 2 denot s &Opair of free trons, if X or 10

R3.2 denot@s H, +Cl.3-alkyl or R3.2.1-0a0, if X =C -
R3. 2.1 denotes H, Cl.6-alkyl, H2N- C2. 4- al kyl ene,

(CL. 3-al kyl ) -NH C2. 4- al kyl ene,

wberadnal kyl ) 2N- C2a- al kyl ene, H2N- C(O) - CL. 3- al kyl ene,
(Clv3-al kyl)-NHC(O -C1_3-al kyl ene, 15

(CL. 3-al kyl)2N-C(O -C1_3-al kyI ene or

R3.2-R!1_ Cé’er@:téém.eﬂg:o% .1-" denotes a group
selected fromO

R?  denotes a group selected from

CH, CF, CH, CF,
. a . cl . ¢ and cl

R®  denotes a group of general formula Il

wherein
X denotes N or C,
R*'  denotes H, Cis-alkyl or R*'*-0-C(0),

R*'" denotes H, Cyg-alkyl, HN-Cy4-alkylene,
(C13-alkyl)-NH-Cy.4-alkylene, (Cq.3-alkyl)oN-Co.s-alkylene,
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No LO ~~O and 20 R4 denotes a group of general

f R4.z R4&'1 R42 51y / WR ~\NR5' 2
MH%O%EW 020261 - 4- PCT/'E%VZOOG/ 065314 42 R?
R5.1 )~~4RR :NRsz R4A'2 N NR5.1 O~ NO: OR4.3
0,R4.3 wherein Y denotes C and 5 R4' denotes H or
Cl 3-alkyl, or Y denotes N and 10 R4-' denotes a pair
of free electrons, with the proviso that X and Y do

not simultan Ly . represent, N, R es. H,

i 3-al ty:ﬁﬁ%@tﬁl\f‘&'@?\% (£s~sr@dbﬁN§-§1?EZ¢>&§1ﬁalkylene,
_6-al kylic, Helk & Skl R*""'-Cq.4-alkylene,

(CT_3-al kyl )1-3NH-@. 4° g?tyf Snlene or 24-alYIENS

(C1_3-al kyl ) 2N- C24- al kyl ene, H2N-C(O) - Cl_3-al kyl ene,

(CL_ s’ﬁ%% NH-CB(P -Cl_3- a{g{jﬁ” ene,

(Cl_égal k nﬁ(ﬁ%? &'ﬂﬂfgﬁéﬁﬁ e or

R4.2.1.1-C2. 4-al kyl ene, 20 R42.1.' denotes a group
sel ected from WD 2007/ 020261 -5- PCT/ EP2006/ 065314 O

Oll ENO~NQ 00 -N5 and and o 1
— Y *“N/\ —_ S
Q l\/o d

’ an
R3*? denotes a pair of free electrons, if X = N, or
R*? denotes H, Cys-alkyl or R*%'-0-C(0), if X = C,
R**' denotes H, Cye-alkyl, H:N-C,4-alkylene,
(Cq-z-alkyl)-NH-C,_4-alkylene, (C13-alkyl)oN-C,s-alkylene,
HoN-C(0)-C1.3-alkylene, (Cs.s-alkyl}-NH-C(0)-C4_3-alkylene,

(Cr.3-alkyl);N-C(O)-Cys-alkylene or R**"1-C, 4-alkylene,

R*2*1 denotes a group selected from

.
— N N — SN
IR IR e

an

R*  denotes a group of general formulae 1l

R4.2 IRd-.1 R4.2
N Y |
R T \///\ 5.2 *
TR SN

R*

2006/065314

o]

R5.2
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and R4. 3 denotes H, Cl.6-alkyl, H2N C2.4-al kyl ene, 5

§V§ k g‘ NH C2- 4- al kyl ene,
28070y ?@ﬁ 2N C2. 4- al kyl ene, " 42N C( O) - CL. 3- al kI dA;2006/065314

(C1 3-al kyl)-NH C(O) - C13-al kyl ene,
(Cl.3-al kyl)2N-C(O -C1 3-al kyl ene or
R4. 31-C2. 4-al kyl ene, R4'3' 1 denotes a group sel ected
from 100 1A *IN~No \N) ~*-N6 ' fV 1, and
R5'1 denotes H, Cl.3-alkyl, R5S'1.1-O0-C(O,
R511- O (O - Cs8- al kyl ene- NH 5.1 R*2
R5- 1- 1.#&&8)’ C7. 3-al kyl erg2NCe7, 3- al kyl ) ,
R5.1'1- ) - CL 3-al kyl ene-8®~/ 15 N—R*?
R5.11- O C(O - C7_3-al kyl ene,” R511-0 C(O-C(O),
R5'.1-0-C(O-C(O-0 R5'1'1-0C(O-Cl1 3-al kyl ene-C(O
or R5- 1RnDC(O) Cl. 3-al kylene-CLO -0  R5-1-1 denotes
H, Cl.6- yl, phenyl, indanyiN~ pyridyl-Cl 3-al k)ﬂﬁéne,
HO C2. 4- al k g, Cl 5 al kyl - . 4-al kyl ene, ¢
kyl ) - NH- C2. 4- al ky[llene,

H2N- C2.4%arkyl ene, 20 (C7. ®
CIHZQLsC( O-C1 3-al kw\eng

(C16- al kyl ) 2N- C2. 4- al kyl ene,
(ClL 6-al kyl)-NHC(O-Cl1l 3-al kyl ene

(Clv6- al kyl ) 2N-C( O - C7- 3- al kyl ene,

C7_6-alkyl-C(O-0OC1 3-alkylene, Ci1

whatdiyl - O- C(O) - O- C7. 3- al kyl ene,

R5.1.1-1-C(O -C7. 3-al kyl ene or R51 1.2-C2.4-alkyl ene,
25 R5.111 denotes a group selected from WD 2007/ 020261

-6- PET/ ERZONRLO6D3d4 ENV \NC) R5'11 2 denotes a
group selected from 50 N) \NQ ~~ *~N and *\N v

R5' 2 denotes H, Gi-3-al kyl,

T 288 FRB DI s

1-0C(O-C1_3-al kyl ene,
Y denotes N and

R*?'  denotes a pair of free electrons,
with the proviso that X and Y do not simultaneously represent N,
R*2  denotes H, Cys-alkyl or R**1-0-C(0O),
R*%! denotes H, Cig-alkyl, HoN-Ca 4-alkylene,
"~ (Cqz-alkyl)-NH-C,.4-alkylene, (Cyz-alkyl);N-Cos-alkylene,
H;N-C(Q)-C4.s-alkylene, (Cq3-alkyl}-NH-C(O)-C4.s-alkylene,

(Cy.3-alkyl)2N-C(O)-C1.s-alkylene or R**"1-C, 4-alkylene,

R*211 denotes a group selected from



N

10

15

20

25

10 R52.1-0-C(O -C(O or

@%@@%ﬂ%g G _3-al kyl ene-C(Q), R5.2.1 denot esﬁ, {EP2006/065314

’ phenyl, indanyl, pyridyl-Gi-3-alkyle
HO- C2. 4- al kyl ene, C1_6- al kyI O C2. 4- al kyl ene,
Cl_6-al kyl - O C2. 4- al kyl ene- O C2. 4- al kyl ene,
H2N- C2- 4- al kyl ene, 15 (Cl-6-al kyl)-NH C2_4-al kyl ene,
(Cl- 6-al kyl ) 2N- C2. 4- al kyl ene, H2N C(O) - Cl_3-al kyl ene,

(C1_6-al kyl)-NHC(O -G -3-al kyl ene, o

(Cl_6-alkyl)2N-C(O-C _3-al kyI ene, 1o

ad-6-al kyl-C(O)- 0 al kyt *\gﬁ
Cl_6-al kyLIN- *3 al k

Rs211-C(O\LCY 3-alk e or 01 2- C2 -/l kylege,

R52.1'1 denot es a group 'selected fromN *\N -- and
25 R5aAdl2 denotes a group selected from WD

2007/ 020261 -7- PCT/ EP2006/065314 0 O xlIl N3 ~NQ ~
I\IO I\I6 * N, and or R5.21 denotes a group of fornmula

t he gr oups @t?&k@%%%&@l%&ﬁ §1k¥|@fa5| gazengtn:s()f a
group ot he(CqtsrekylHNb+- CE:?:aB‘émmeﬁI(Cm—laéqnl)afblt@nmalkylenhe
i xtures. GG ahde el it RGP P wfens

the hydrat@s ,odikfiiR- @f‘d){;e Lhmegeie or R&P L0 Ylalyland, he

physi ol ogi cal I y ‘acceptabl e salts thereof wth
|norgan| C or organic aci ds or bases. A preferred

first u%ﬁneg% J{%&P% esOeHB i nvention consists of

t he c%rrpo ove general formula I,
wherein R1L denotes a group selected fromN N

O

O
" *\N *\N/\| - \5 *\I\é
NQ ’ O , ]\/0 " and

1 H

R*!  denotes H, Cya-alkyl, R*'-0-C(0), R*"'-0-C(0O)-C+3-alkylene-NH,
R511.0-C(0)-C1.3-alkylene-N(C1.s-alkyl), R>"'-0-C(0)-C.5-alkylene-O,
R311.0-C(0)-Cs-alkylene, R¥''-0-C(0)-C(0), R*"'-O-C(0)-C(0)-O,
R%"1-0-C(0)-Cy.5-alkylene-C(0) or R*''-0O-C(0)-C.;-alkylene-C(O)-O,

R5!" denotes H, Cyg-alkyl, phenyl, indanyl, pyridyl-C,.s-alkylene,
HO-C,.s-alkylene, Cq.g-alkyl-O-Co.s-alkylene, HaN-Co4-alkylene,
(C1.e-alkyl)-NH-Cs-alkylene, (C1.s-alkyl),N-C, 4-alkylene,
H,N-C(O)-C1.3-alkylene, (Cqe-alkyl)-NH-C(O)-C4_s-alkylene,
(C1.6-alkyl)2N-C(O)-C1.3-alkylene, Cis-alkyl-C(O)-0-C4.3-alkylene,
Cy.g-alkyl-O-C(0)-0-C1 s-alkylene, R*''1-C(0)-C,.z-alkylene or

R**12.C, ,-alkylene,

R*>11* denotes a group selected from
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N4 H
61 -8- PCT/ EP2006/ 065314 R2 denot es
%é@%@f@% ed from CH3 CF3 “OF3 N |~ Nrp POHERR006/065314

ci ci

OHO and 20 wherein R1.1 denotes H or H3C Q

Cl and ci 5 R3 denotes a group of general

formula Il Rs.t ,N~~X,Ra R3.2 1o wherein X denotes
Nor C, R31denotes H Cl _3-alkyl or HOC(O, 15 R3-2
denotes a pair of free electrons, if X = N or R3.2
denotes H, Cl-3-alkyl or HOC(O, if X =C, 20 R4
denotes a group of general fornmulae |1l Ra.z Rat Razz

rt~N

R5:2 '

5.1 Y-\ ez 52 ~ NR Ra. ZN-RV‘DZOQ? 0 0 61 -9-
PCT/ EP2006/ 065314 R52 42 *R 42 RAN N Rs.s R42

-R51.-NOOH OH

R*'12 denotes a group selected from

O

O
. ~ *~ . *\N
o 0 0 0 L0

, an

denotes H, Cy.3-alkyl, R**"-O-C(0)-Cys-alkylene-NH,
R%*'-0-C(0)-C1.3-alkylene-0, R>*'-0-C(0)-C1s-alkylene,
R521.0-C(0)-C(O) or R**'-0-C(0)-C.3-alkylene-C(O),

R%2' denotes H, Cy.g-alkyl, phenyl, indanyl, pyridyl-C1s-alkylene,
HO-C,.s-alkylene, Cqg-alkyl-O-C,.4-alkylene,
Cy¢-alkyl-O-C,.s-alkylene-0-Cy 4-alkylene, HoN-C;_4-alkylene,
(Cy.e-alkyl)-NH-Co 4-alkylene, (Cie-alkyl);N-C,.4-alkylene,
HaN-C(0)-C1.3-alkylene, (Cqs-alkyl)-NH-C(O)-C1.3-alkylene,

(Cy.s-alkyl)oN-C(O)-C1.s-alkylene, Ci¢-alkyl-C(O)-O-C4.3-alkylene,

C1e-alkyl-O-C(0)-O-Cy.5-alkylene, R*2"1-C(0)-C1.;-alkylene or

R3*%2.C, s-alkylene,

R521! denotes a group selected from

. Y
-y O
, - and

R>%#12 denotes a group selected from



10

15

20

Y denot es Cand 5 R4.1 denotes H or Cl-3-alkyl, or Y
and 10 R4.1 denotes a pair of free

wogﬁr ons, VI}\I/Ith the proviso that X and Y do not PCT/EP2006/065314

Si nultaneously represent N, R4.2 denotes H,

Cl-3-alkyl or HO-C(O, 15 R5.1 denotes H, Cil-3-alkyl,

HO- C(O, HO C(O-Cl_3-al kyl ene- NH,

HO C(O) - Cl1_3-al kyl ene- N(C1_3-al kyl ),

HO- C(O) - Cl_3-al kyl ene-O, HO C(O)- C13alkylene o

HO- C( O - C(O) HO-C(O - (O -G,
HO- C( O - CL_3- al kyhgre~( O %ﬁ/\b *\hib
HO- C( O™Gi"_3y al ky|@< 2b R5*oydénot es H,
Ci _3-al kyh, /HO C( O 3a|kM and

HO- C(O-C _3-alkylene-G HOCO* ClSaIkerne
HO-C(O-C(O or HOC(O-Cl1_3-al kyl ene-C(O, WO

2007/ Q2926 0- PCT/ EP2Q06/ 065314 with the proviso
Chat B ! eHeTOBRE GOUPIH TgToPs Ro. 1 R3.2, RA-2 |

R5.1 or R5.2 denotes a group-ether ¢ian H or

Cl 3-alkyl, the tautoners, the diagtereoners, the
enantioners, the hydrates, the g xtyres 5 thereof and
the salts thereof as well as theyfydrates of the salts
thereof, particularly the physi @ ogically acceptable
salts thereof with inorganic or organi'c acids or

bases. A second enbodi nent of the present invention

consi sts of the conpounds of the 10, ab

ne

wﬁhﬁbe@rcpwscm@t@iIeasioaér%tﬂé%,gawﬁdﬁ“ Rt sl 51r=’r<<}.rrﬁ€“denotes
H HOHOand 15 wherein

gﬁoﬁéﬁgﬁégh# }-g 8kyLO R2 denotes a group sel ected

from

, OF

the tautomers, the diastereomers, the enantiomers, the hydrates, the mixtures
thereof and the salts thereof as well as the hydrates of the salts thereof,
particularly the physiclogically acceptabie salts thereof with inorganic or organic

acids or bases.

A preferred first embodiment of the present invention consists of the compounds of

the above general formula I, wherein

R’ denotes a group selected from

H H 0 and

wherein

R denotes H or H3C-O,
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CH3 CFS CH3 CF3 ~ NHz | ~ NHZ OH1 / OH ci ci ci

' enotes a group of general fornula II
g@g?%@%@fq‘- 11 - PCT/ EP20067 865314 R3.1 ,, /%’%006’065314
R4 132 R  wherein 5 X denotes Nor C, Rat denot es H,
Cl 3-alkyl or R3.1.1- (O C, 83.1.1 denotes HO
Gt _6-alkyl-O 10 R3a denotes a pair of free el ectrons,
if X=N or R3.2 denotes Hor Cl.3-alkyl, if X =C,
15 R4 denotes a group of general fornulae 111 ~N Ra. 2
R4.1 Raz OO * N51 * Y~\ 52 3 04.3 R ~NR OR

g@}g and R4'1 denotes H or

% 3- ﬁ?ﬁétfgb%ﬁ §§ %cﬁgr e%s N and WD 2007/ 020261 -12-
PCT/ EP2006/ 065314 R4'1 denotes a pair of free

el ectrons, with the provi so that X nd Y do not

si mul neously reprgsént N, R4. %Jlenot es H,
C13-akkyNrar R42,1 NHR4'! 2 1

Cl_ kyI -0, and denot es H, 6 aI kyI
H2AX 2l kyl eng;

R® denotes a group of general formula i

*.—’N\//’\

\/\X,—R

I
R32

wherein
X denotes N or C,
R>!  denotes H, Cys-alkyl or HO-C(Q),
R*>? denotes a pair of free electrons, if .X =N, or
R3>2  denotes H, Ci.3-alkyl or HO-C(O), if X = C,
R*  denotes a group of general formulae il

R4.2 R4.1 4 2
N g
* R™ __.-Y\///\ * 5.2
\/\N—-R P N-’R

R*



10 (C1-3-al kyl)-NH C2_4-al kyl ene,

2N-C2. 4-al kyl ene, _H2N-C(O)-Cl. 3-al k
%@Qéggbéﬂ% NGO - o1 3eal ki Pene <0 ¥ ENEP2006/065314

(CL. 3-al kyl ) 2N-C( O - C7. 3- al kyl ene or

R4.31-C2. 4-al kyl ene, R4.3.1 denotes a group sel ected
from 150 ON' *~NQo \N~ N C , and R5' 1 denotes
R5'1'1-0-C(O, R5.1.1-0C(O -Cr-3-al kyl ene- NH,

R511- O C( O - C1_3- al kyl ene-Q,

R511-O C(O) - Cjkse al kyl ene, 20 RSdst- O C(O) - C( Oprtar
R5-1' 1%-07 3- al kyl eng* " "R5' 1.1 denote
Cl_8-al phenyl, indanyl -Noyridyl - Cl. 3-al kyl gne,N—R
HO- C2. 4- al kyl ene, Cl 5-al kyI - O C2- 4-al kyl ene, +

H2N- C2. 4- al kyl ene, (Cl 5-al kyI ) - NH C2. 4- al kyl ene,
(C1. 6- aléﬁ ) 2N- C2- 4- al kyl ene,

H2N- C( O) -.&4, 3- al kyI ene, N
(O - C1- 3- al kyI o
2N- C( O - Cl1. 3- al tirene,
OH

Cl.6-al kyl -C(O) - O C1. 3- al kyl engyy

Cl.6-alkyl-OC(O-0OC1 3-al kyl ene,

R5. 111-C(O) - Cl. 3-al kyl ene or R5.1.1.2-C2.4-al kyl ene,
2007/ 020261 -13- PCT/ EP2006/ 065314 R5.1.1.1

Wekbt'8s a group selected from5 R511 2 denotes a group

selected fromO O NN6 \N-~\N5 and R5.2 denotes

R52. 1-O- C( O - Cl1. 3- al kyl ene- NH, '

R5. 2. ¥ O Clepotes Baad kyl ene-O, 10 R5 .2.1

-0-C(O-Cl-3-alkylene, R5 -2-1 0 C(O _C(o0) or

85.2.1-0C(O-C1. 3-al kyl ene-C(O), 85.2.1 denotes H,

Cl_3- gyl depbery or Ondamwh, opyri dyl - C1_3- al kyl ene,

HO- C2. 4- al kyl ene, Cl. 6-al kyl - O- C2_4- al kyl ene,

H2N- C2. 4- al kyl ene, 15 (Cl. 6-al kyl)-NH C2. 4- al kyl ene,

(CL_ 6ya | ky %gﬁg@é gl kyl ene, H2N-C(O) - C1. 3- al kyl ene,
(C176. v kyPT"NEP & Y'Y e 3- al kyl ene,

R*' denotes a pair of free electrons,

~ with the proviso that X and Y do not simultaneously represent N,
R*? denotes H, Cq.3-alkyl or HO-C(O),

R'  denotes H, Cys-alkyl, HO-C(O), HO-C(O)-C1.5-alkylene-NH,
HO-C(0O)-C1.s-alkylene-N(C+.z-alkyl), HO-C(O)-C13-alkylene-O,
HO-C(0)-Cs-alkylene, HO-C(0)-C(0),HO-C(O)-C(0)-0,
HO-C(0)-C.3-alkylene-C(0O) or HO-C(O)-C+.3-alkylene-C(O)-O,

R52  denotes H, Cy.3-alkyl, HO-C(O)-C1.s-alkylene-NH, HO-C(O)-C1.5-alkylene-O,
HO-C(0)-C.3-alkylene, HO-C(0)-C(Q) or HO-C(0)-C1.s-alkylene-C(O),
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(Cl. 6-al kyl )2N-C( O - C1. 3-al kyl ene,

O-0Cl_3-al kyle
@P 2003(‘%3?6303(0(0) O CL. 3- al kqugne RS .2.1 PCT/EP2006/065314
-3-alkylene or R5 2.1.2 C2. 4 al kyl ene, 20

R5 2 1 1 denotes a group selected from\N " NQ ~>/ and

25 R5s.1.2 denotes a group selected from WO

2007/ 020261 -14- PCT/ EP2006/ 065314 0 N3 \NQ\ 00 \ N

and Na \the tautoners, the di ast eregners, 4}5 B
Wity e preiso, thehat matw%gftmr@mhp&&r eBZ gy B3T oaRi? denotes

as the hydrates of the salts
%Eer %tbgéi%ﬁltqﬁ%u 1&% the physiol ogi cal |y acceptable
salts thereof with inorganic or organic acids or

bases. A preferred second enbodl ment of the present
hhﬁ\ﬁaﬂﬁomﬁ{sc iasigreAmeliet hecRnastionrsother heralssy e mixtures

SRR Eng (e SaNS sherehf T Bl ainEhydRRLt BF Rt S ersorq
nzﬁ’tluu:ierlge e physioldgivatle sctémabld3@it® theRdf ddthdnergaaic or organic
%rl‘?sug@sl ected from 20 CH3 CF3 CH3 CF3 NHZ ( ~ NHZ ~

&t ci G and ci R3 denotes a group of general
formula Il WD 2007/ 020261 -15- PCT/ EP2006/ 065314 RS3i

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

above general formula |, wherein

R’ denotes a group selected from

~N
g\N/* R1_L©\/\N_* | >:O
o < N
H , H o and ,
wherein
R*" denotes H or HsC-O,
R?  denotes a group selected from
CH, CF, CH, ' CF,
/@iNHZ /@:NHa i :OH /C[OH
* Cl * cl * Cl * Cl

~and ,

R®  denotes a group of general formula Il
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O N-a \/~XR R3.2 wherein 5 X denotes Nor C, R3.1

1 3-alkyl or HO-C(Q, 10 R3.2 denote
@?6@0% el ectrons, if X":H)N, or R32 denot e}Cﬁ!%?ZOOB/OGS:&M
Cl_3-alkyl, if X =C, R4 denotes a group of general
formulae Il 15 *\N Ra.z Ra.t Ra.z 0 O : Y~~ 52
R5.1 ~/~NR OH O OH wherein 20 Y denotes C and R4"'
denotes H or Cl1 _3-alkyl, or Y denotes N and 25 R4’
denotes a pair of free electrons, WO 2007/020261 - 16-
PCT/ EP2006/ 065314 with the profiso that X and Y do
not sinultaneously represent 42sdenot es H,
Cl_3-alkyl or HOC(O, 5 R5:T d§notes HO C(O),

HO C(O) - C1. 3- al kyl ene- NH, HO- C( OR*Cl- 3- al kyl ene- O,

HO C(O) - Cl1. 3-al kyl ene, HO-C(O-C(O or

HO C(O - Cl1- 3-al kyl ene-C(O, Rae denotes

%%’8) -Cl. 3-al kyl ene-NH, HO C(O -C1. 3-al kyl ene-Q, 10
) - C1- 3-al kyl ene, HO-C(O-C(O or

HO C(O) -Cl. 3-al kyl ene-C(O), the tautoners, the

di astereoners, the enantioners, the hydrates, the

mi xt Kes ¥PRAMEBN @M, t he salts thereof as well as the

hydrates of the salts thereof, particularly the

physi ol ogi cal |y acceptable salts thereof wth

i nor gRF ¢ denaieg&hiCs.s-dlylaciRfs 'g0)Bases.

R*'! denotes HO, Cy¢-alkyl-O,
R3>? denotes a pair of free electrons, if X = N, or
R®*?  denotes H or Ciz-alkyl, f X =C,

R* denotes a group of general formulae Il

a . R u
*—’N%/RSJ \/\N"RS.Z O—..R4'3 O\R4_3

wherein
Y  denotes C and
R*' denotes H or Cy.s3-alkyl, or

Y denotes N and



A third enbodi nent of the present invention consists

f_the ounds of the above general fornmula I,
MPQWHS%%M denotes a group &l ected from N N FHyTEP2006/085314

HO and wherein 25 R1.1 denotes Hor H3CO R2
denotes a group selected from W 2007/ 020261 -17-

PCT/ EP2006/ 065314 CH3 CF3 CH3 CF3 NHz NHz ~ OH OH ci
ci ci and ci R3-R4 together denote a group of general
fornulgg? I'V5R31R31Ra1Raz NRs.1. NRs.z 3.z
R3.z R R danoteg alpairgf fregrglec®nsk 42 R *IN N_Rs. z

sz 1t NCRR3.z ~~ R3.1 R3.1 N N.z RORa3z

with the proviso that X and Y do not simultaneously represent N,
5 R*? denotes H, Cis-alkyl or R**'-(0)C,
R*?' denotes HO, Cye-alkyl-O, and
R**  denotes H, Cqe-alkyl, HoN-Cz4-alkylene,
10 (C1.3-alkyt)-NH-C,4-alkylene, (Cqs-alkyl)2N-Co.s-alkylene,
H,N-C(0)-Cq.3-alkylene, (Cq.3-alkyl)}-NH-C(0)-C1.3-alkylene,

(C13-alkyl)2N-C(0)-C1.3-alkylene or R**1-Cy.4-alkylene,

R**' denotes a group selected from

15
0
0
* *\N *\N * \N
-0 0 T O é
, ' , and ,
R  denotes R*'1-0-C(0), R*'1-0-C(0)-Cy.s-alkylene-NH,
R*11.0-C(0)-C+.s-alkylene-O, R*''-0-C(0)-C1.s-alkylene,
20 R5.1.1_o_c(0)_C(0) or Rs'1 ‘1-O-C(O)-C1._3-a|ky|ene*C(O),

R**! denotes H, Cqis-alkyl, phenyl, indanyl, pyridyl-C1.s3-alkylene,
HO-C,.4-alkylene, C1-s-aikyI-O-Cz-4r-atker'ne, HoN-Co4-alkylene,
(Cg-alkyl)-NH-Co.s-alkylene, (Cis-alkyl)2N-Cz.q-alkylene,

25 HoN-C(0O)-C43-alkylene, (C1.6-alkyl)-NH~C(O)—C1-3—alkylene,
(Crg-alkyl)oN-C(O)-Cys-alkylene, Cq.e-alkyl-C{O)-O-Cy.3-alkylene,
C16-alkyl-O-C{0)-0-C.s-alkylene, R*'"1-C(0)-Cq.s-alkylene or

R311-2.C, 4-alkylene,
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ORa.3 R3.1 RB.1INNR5.1 ~-NN 3z Rz Ra.z 3.1R
3.1 -R-N.P4 N~Rs.z NNR5.z 31 R3.1 R~ " NRs,z
WQRRE/42026R 7  wherein WO 20013020261 - 18- PCT/EP2006/065314
PCT/ EP2006/ 065314 R3-' denotes H, H3C or
R3'-'-O0C(O, R3.1.1 denotes H, Cl1_6-al kyl,
(Cy3-al kyl ) 2N- C2. 4- al kyl ene,
(G _3-alkyl)2N-C(O -Cl . 3-al kyl ene or
R3.".1.1-C2.4-al kylene, 5 R3.11"denotes a group
sel ecREY"t demotos agrenp sklegted fiN( No 0 and 10 R3. 2
denotes H, Cl_3-alkyl or R3,2,1-0C(O, R3.2-1 denotes
H, Cl _6-al kyl, (Cl_3-al kyl)2N C2-4-al kyl ene,
(CL_3-al kyl )2N-C(O - C1_3-al kyl ene e« 2.1
1- C2. 4-al kyl ene, 15 R3. 2%} otes 'ii;juup sel ect ed
fromO O N3 ~-NQ N*-N6 akhd/ R41 d es H or
C _3-alkyl, 20 R42 denotes H, C _3-al kyl ‘or
R4,21-0C(O, R4.2.1 denotes H, Cl1_6-al kyl,
(C1_3- §I1 kyl) 2N- C2. 4- al kyl ene,
R denotes a group selected from

0
O

— N *\N/\ *\\5 *\l\é

O 0,

R*2  denotes R¥?'-0-C(0)-Cy.s-alkylene-NH, R**1-0-C(0)-C1.5-alkylene-O,
R%>%*1-0-C(0)-Cys-alkylene, R**'-0-C(0)-C(O) or
R521.0-C(0)-Cy.s-alkylene-C(O),

1

R521 denotes H, Cqs-alkyl, phenyl, indanyl, pyridyl-C.s-alkylene,
HO-C,.4-alkylene, Cqg-alkyl-O-Co.s-alkylene, HaN-Cz4-alkylene,
(C1.g-alkyl)-NH-Cy.4-alkylene, (C1e-alkyl)2N-Cz.s-alkylene,
HoN-C(0)-C,3-alkylene, (C1e-alkyl}-NH-C(O)-C1.3-alkylene,
(C1.6-alkyl)oN-C(Q)-C1.s-alkylene, Cyg-alkyl-C(O)-O-C43-alkylene,
Ci.s-alkyl-0-C(0)-0O-C1.3-alkylene, R**11-C(O)-Cys-alkylene or

R%212_C, 4-alkylene,

R52" denotes a group selected from

. *\N .
0
, - and

R5212 denotes a group selected from



R

10

16

20

(Ci 3 aI kyl)2N-C(O) - C1. 3- al kyl ene or
-C2.4-al kylene, 25 R4-2'-' denotes a gro
g\@@@@?é@masam\/\o 2007/ 020261 ~Mo~ PCT/ EP2006/ oesf%aT/EWOOB/OS%M
O LO~~N.~NN No 1 00 and R4.3 denotes H,
Cl_6-al kyl, H2N-C2. 4-al kyl ene, 5
(C7_3-al kyI) NH C2. 4- al kyl ene,
(C7_3-al kyl ) 2N- C2- 4- al kyl ene, H2N-C(O) - C1. 3-al kyl ene,
(C1L 3-al kyl)-NHC(O-Cl 3-al kyl ene,
(C7-3-al kyl ) 2N-C( Q) - C7- 3- al kyl ene or
R4. 3" 1-C2- 4 al kyl ene R4 &1 notes a group
sel ect ed~§ 10 of! ~O*\ d \N R5
denotes H, C, R5. C(O)
R5''"1-0-C(O - O73a|ky|e'ne NH, ’
R5-1'-O- C( O - C7- 3-al kyl ene- N( C1- 3-al kyl ),
R5'-1-O-C(O -Cl. 3-al kyl ene-O 15
re1tauprae) therdigstgreginers thaenantionaerg; e loydnptes, the mixtures

)

*é@f%n%‘@ea%ﬁs?ta%esf Bt B erts g Ss it dd
bartichiblyah& physiplgivdily dceeptiple s@}‘sfﬂhéyéof@htrﬁrnakgaﬁueomrgamc
HO C2. 4- al kyl ene, C7-6-al kyl - O C2- 4- al kyl ene,
ppifls @ bas@$-kyl ene, 20 (C1 5-al kyl ) - NH C2- 4- al kyl ene,
(C1 6-al kyl) 2N C2-4-al kyl ene, H2N-C(O) - C7-3-al kyl ene,
(CL 5-al kyl)-NH C(O) -C7. 3-al kyl ene,
AQteteradcksacod- et diferB ohtHeyprsent invention consists of the
Cl. 6-al kyl - C(O),- O C - 3- | ene, .
eamBoangy Pl BEARgeaTFE IRy P heraing
.'.'-C(O) G -3-alkylene or R5.1.1.2-C 2. 4-al kyl ene,
25 R5"' denotes a group selected from WO 2007/ 020261
R20- d@wtEp20peLpEsEcied frm ~NJ R5. 1. 1. 2 denotes a
group selected from

n—N
SO SO
Lo :
o N4
H , H 0O and

wherein

R' denotes H or H;C-O,

R?>  denotes a group selected from

CH, CF, CH, CF,
x c * cl . cl and cl

R® denotes a group of general formula Il
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50 OLD\ p*\NW N No \N, , and R5.2 denotes H,

H3C, R5.21-0O-C(O -Cl_3-al kyl ene- NH,

WQZQO@ZQ@ Cl. 3- al kyI ene-0-1B5. 2.1 PCT/EP2006/065314

-0-C(O-d-3-alkylene, 10 R5'21-0-C(O-C(O or

R5-21-0C(O-C _3-al kylene-C(O, R5.2,1 denotes H,

Cl. 8-al kyl, phenyl, indanyl, pyridyl-Cl. 3-al kyl ene,

HO C2- 4- al kyl ene, Cl1. 6-al kyl - O C2. 4- al kyl ene, :

Cl_6-al kyl - O C2. 4- al kyl ene- O C2. 4- al kyl ene,

H2N- C2. 4- al kyl ene, 15 (Cl. 6-al kyl)-NH C2. 4- al kyl ene,

(CL. 6-al kyl ) 2N-C2. 4- al kyl ene, HZN-C(O) - C1. 3-al kyl ene,

(CL.6-al kyl)-NH C(O) -ClL. 3-al kyl

(CL. 6-al kyl ) 2N-C(O) - C1. 3- & R ,Ra

Cl_6-al kyl -C(O - O C1. 3-al kyl ene,

Cl _6-al kyl -O- C(O) - O Cl. 3- al kyl en@ ,

R5. 211- C(O) Cl. 3-al kyl ene or 85.2.1.2-C2.4-al kyl ene,

20 R5.2.1 denotes a group selected fromN v and 25

@21. ?eé 2 denotes a group selected from W 2007/ 020261
FBcr/ EP2006/ 065314 1 OO0 Ixxll N3 ~NQ *~ O *~N5

and or R5' 21 denotes a group of fornmula CH3 010 O 5

with the prow SO ha at | east one of the groups R3.1,

R3. 2 K4, 2, demotes :2 denot es

R*'  denotes H, Cy.s-alkyl or HO-C(O),
R*2  denotes a pair of free electrons, if X =N, or
R3? denotes H or Cqs-alkyl, if X = C,

R*  denotes a group of general formulae Il

0
\——n—R" OH

wherein
Y denotes C and
R*' denotes H or Cy.z-alkyl, or
Y denotes N and

R*' denotes a pair of free electrons,
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a group other than Hor Cl_3-al kyl, the tautoners, the

dj ast ereoners, the enantioners, the hydrates, the

W L0288 t hereof and the "d&1ts thereof as wePCTAP2006/065314
the hydrates of the salts thereof, particularly the

physi ol ogi cal |y acceptable salts thereof wth

inorganic or organic acids or bases. A preferred

third enbodi mrent of the present invention consists of

t he compounds 15 of the above general fornmula I,

wherein R1L denotes a group selected fromN-N HOHDO

2007/ 03095 Brdyisd Bk xeBBEK Bp R taBdpsiRonresey Ny
selected fromCH3 CF3 CH3 CF3 NHz NHiz ~ OH OH C C1

Cl and, & 5 R3-R4 together denote a group of general
f or miRae 1denetes HRG1salyl of NGG&)1 Ra.z IN~ R {~~

/" R'z Ra/ DIYR3.z N~ Ra.z Rai 41 R3.1 *, N Ra.z N

Ra.z NNRs.z 32N NRs.z R3.1 R3.1 ,NN,NN R3.z
RES. zderthtEbHD-CHORHO-GRO RC 1 NaRylehe-NNJ HO-C(O)-C1.s-alkylene-O,

HO-C(O)-C1.s-alkylene, HO-C(O)-C(O) or HO-C(O)-C1.s-alkylene-C(O),

R%2  denotes HO-C(0)-Cy.3-alkylene-NH, HO-C(0)-C1.3-alkylene-O,
HO-C(0)-C4.3-alkylene, HO-C(O)-C(0O) or HO-C(O)-C.3-alkylene-C(QO),

the tautomers, the diastereomers, the enantiomers, the hydrates, the mixtures
thereof and the salts thereof as well as the hydrates of the salts thereof,

particularly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.

A third embadiment of the present invention consists of the compounds of the

above general formula |, wherein

R'  denotes a group selected from

wherein
R""  denotes H or H;C-O,

R? denotes a group selected from



R3z R12 Ra.z R3.1 R3.1 NN, Rs.z ,NNR5.z 31 ~//~~ 31

5.1 /NN~ sz ,N~R N R3.z WO 2007/020261 -23-

Y LEPLI0BEIE065314 wherein R3 17 denotes H, H3C ofCT/EP2006/065314
HO C(O, 5 R3'2 denotes H, C _3-alkyl or HO C(O,

R4.' denotes H or Cl_3-al kyl, R4'2 denotes H,

ClL 3-alkyl or HOC(O, 10 R5 denotes H, H3C, HO C(O,

HO C(O) - C1_3-al kyl ene- NH, _

HO C(O -C _3-al kyl ene-N(Cl _3-al kyl ),

HO C(O) -Cl1_3-al kylene-O, HO C(O) -Cl1_3-al kyl ene,

Ho o(Q)- C(0) - O cr
D> Cl _3-al kyl en O or ?
H;3- al kyl e » 20Henotes H, H3 OH
C1_3-al kyl HO C( O 3-al kyl ene-Q,
( _3-al kyt'erne; O C(O) - ~Cl " Cl
HO C(O) - C1_3-al kyl ene-C(O), with the provi so®hat at :

| east one of the groups R3.1, R3.2, R4.2, R5.1 or R5.2
denotes 20 a group other than H, H3C or Cl_3-al kyl,
IR tngatherdendtba gtbus of generat fgrmukee Bhant i oners, t he
hydrates, the m xtures thereof and the salts thereof
as well as the hydrates of the salts thereof,
particularly the physiologically acceptabl g,salts

thereof withR®norganic or organic 25 aci d® oR*bases.
A fourtér | ngnt_Qf the present imfv nghsts .,
of the conpounfs R™above general formjla\l~n—R

wherein 30 R Rénotesla group sel ected fronR
2007/ 020261 -24- PCT/BP2006/ 065314 N ~O N > _ I RN*
H 34

d(/N\/\N/@ 5.2 7 \A’N‘/’V\ R*?
N/R 22 \/\N—‘
R
R3.1 R3-1
*’N\ﬁlr,rq *’N&X‘,N
32
R*? R*3 R 43
o~ "o~ O™ o-R"
R _ R+
— */N
R 4.2
RS2 R R"™
R+ \/E\an
*/N */N '
%\N N/Rs.z \/\N/_C\ ~R*2
\/#\3'* R N R R
—N - = ’
" \/\N/CN | &%/NO/
. R¥?

wherein
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-Cr-j HOHand wherein 5 Rl' denotes H or H3C O
mgen tes group selected from CH3 CF3 CH3 CF3
00

NHz
Cl and ci 10 "RE-R4 toget her denof&T4F2006/065314

group of general fornmulae IV *INR3 * NR3.1 Ra.i
RA4-2N 5.1 /RR5.2 Rs.2 3.zNR3.2 R3 1 a.i Rs.i
*INNG RA&.2 N zN~s.z N2 R R R3.1 R3.3 *~NN,N
N Ra.2 a3 ~/~IRYaz O OAR O Ras wherein 15 WO

2007/ 020261 -25- PCT/ EP2006/065314 R3,1 denotes H,
R3. 2 BenotdgnatesH, BiCprRkyHO-CE)R4- 1 denotes H or

&t _3-alkyl, R42 denotes H, R43 denotes H, Cl-6-al kyl,
H2N- C2. 4- al kyl ene, 10 (C _3-al kyl ) - NH C2. 4- al kyl ene,
(CL. 3RAkydorhes R, ¢ 3yl i08.5-alkyl):N-C,.4-alkylene,

(C1.5-alkyl)oN-C(O)-C1.3-alkylene or R*11-C,-alkylene,
R31denotes a group selected from

o]

Q
— N N o Y
IR oIS RS

: an :

R3?  denotes H, Cis-alkyl or R**'-0-C(0),

R*?" denotes H, Ci-alkyl, (Cy.5-alkyl)2N-Co4-alkylene,
(C1.s-alkyl),N-C(O)-C1.s-alkylene or R**'1-C, s-alkylene,

R*2' denotes a group selected from

o
o
) N Y , N
Lo OO N
) ) , and
R*'  denotes H or Cy.s-alkyl,

R*? denotes H, Cq.s-alky! or R**1-0-C(0),

R*2' denotes H, Cy.g-alkyl, (Cis-alkyl)oN-Co s-alkylene,
(C1.3-alkyl)oN-C(0)-C1.s-alkylene or R*#'1-C.4-alkylene,

R**" denotes a group selected from
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H2N- C( O - Ct _3- al kyl ene,
(Cl.3-alkyl)-NHC(O -C _3-al kyl ene,
2 2B0HPRIAG)1 2N- C( O) - C1_3- al kyd Bhe or PCT/EP2006/065314
R4' 3. 1- C2- 4- al kyl ene, R43.1 denotes a group sel ected
from 150 Ool 1001 \Nv\ *\Nand Na N\R5'1
denotes R5.1.1-0-C(O, R5.1.1-0-C(O-C1_3-al kyl ene- NH,
R5.1.1 O C(O-C-3-al kyl ene-0O
R5'11-O0-C(O -C1. 3-al kylene, 20 R5.1.1-0-C(O-C(O or
R51 1-O-C(O-C_3-al kylene-C(O), 85.1.1 denotes H, Cl1
5-al kyl, phenyl, indanyl, pyridyl-C _3-al kyl ene, o
HO C2. 4- al kyl ene, C _6-al kyl - O C2. 4- al kylcene, é
s
N

H2N- C2. 4- al kyl ene SN - 6- at“k NH- C2- 44al kyl ene,
(C1. 6- al'kW") A al k | ene, N
H2N- C( O) - - al kyI e and

(Ct_6-al kyl )-NHC(O) - C1_3 al kyI ene, '
(Cl 6 al kyl ) 2N-C(O) - C1. 3- al kyl ene,

Ez:d%@%ﬁ)ﬁ g@ﬁ'g Flkls{tgz}fe—afkylene .

R5 1 1. 1_G)aMyIBNM-yl, emeyione, (851 -alky: W4-alkbﬁWn@ne
WD 2007/ 020261 26 PCT/ EPZ006/ 065314
denotes a @z"dﬁ@@ec@lémleﬂﬁof@%lkwwH-@(@%C]J 313[@/'9”9

denotes a %3“%!5@“5@&6?% SQJTI](ﬁenQo R4 ')I-%Ik)./lé\lw1

* N5 \Na a

R5 2.1-0-C(O-C1. 3-al kyl ene- NH,

R521Q O -Cl. 3-al kyl ene-O, 10

R5. 2. R %@b}qt@ﬁa@amﬁﬁw di0%. 2.1 0 (O _C(O or
R5. 2. 1 OC(O) Cl.3-al kyl ene-C(O), R5.2.1 denotes H,
Cl1_8-al kyl, phenyl, indanyl, pyridyl Cl. 3- alkylene

HO- C2. 4- al kyl ene, Cl1. 6-al kyl - 4- al kyls
H2N- C2. 4- al kyl enex. 1 Cl- 6*al ) NH- -aI kyl ene,* ~N
(CL. 6-al 2. 4@I ene, N-C(G}N\%S al kyI ene
(CL. 6-al ky H C( O 3a|k

(C16alkyl)2|\|=C(O) Cl. 3+ al kyl ene," ’

Cl.6-al kyl-C(O -0 Cl1_3-al kyl ene,

R%!  denotes H, HsC, R*"'-0-C(0), R*"'-0-C(0)-C1.z-alkylene-NH,
R>'1-0-G(0)-C1.s-alkylene-N(C1s-alkyl), R**'-0-C(O)-C1.s-alkylene-O,
R*!1.0-C(0)-C1.3-alkylene, R*>'-0-C(0)-C(0), R*"'-0-C(O)-C(0)-O,
R%'1-0-C(0)-C,.s-alkylene-C(0O) or R>**'-0-C(0)-C.5-alkylene-C(O)-0,

R*" denotes H, Cqg-alkyl, phenyl, indanyl, pyridyl-C4.3-alkylene,
HO-Cy.4-alkylene, Cq.g-alkyl-O-Cs.s-alkylene, HaN-Cz.4-alkylene,
(C1e-alkyl)-NH-C;.s-alkylene, (C.¢-alkyl)eN-Cs.4-alkyiene,
H,N-C(0)-C1.3-alkylene, (Cq.¢-alkyl}-NH-C(O)-C.3-alkylene,
(C1s-alkyl):N-C(0O)-Cy5-alkylene, Cyg-alkyl-C(O)-O-C4s-alkylene,
C1.5-alkyl-O-C(O)-0-Cyz-alkylene, R>"!'-C(0)-C1.s-alkylene or

R3112.C, ,-alkylene,

R denotes a group selected from
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cL
R5.2.1
WQPRRYT/BHEB120 R5.2. 1 denotes & group sel ected f rEm/F2006/085314

and
200

6- al kyl - O C(O) - O CL. 3- al kyl ene,
.1-C(O-Cl. 3-al kylene or R5.2.1.2-C2

25 R5.2.1.2 denotes a group selected fromW0D
7/ 020261 -27- PCT/ EP2006/ 065314 O O }l~I NV ~NQ N

., N5 and and the tautoners, the di astereoners, the
enantioners, the hydrates, the m xtures thereof and

t he
t he
sal
bas
i nv
gen
sel
whe
sel
(o]

f or
R3.

R5.2

salts thereof as well as the hydrates of the salts
reof, 5 particularly the physiologically acceptable
ts thereof with inorganic or organi¢c acids or

es. A preferred fourth,e di ment™N6f Y he present
ention consists of the c@unds of 1he above

eral formula I, wherein I0-Rl denot&s a group
ected fromN-N " R HN - H/ NO- Il Hand 15
rein R11 denotes H or H3C-O R2 denotes a group

eCREA 1R HaRbted® GidtpEledbB fiod N2 \ N2 OH OH O
G and R3-R4 together denote a group of general

nul ae 1V WD 2007/ 020261 -28- PCT/ EP2006/ 065314
1 R3.1 Ra.1 NIN Ra.z o 0
. *\N *\N . *\N
Lo OIR O 0
' ' . and
denotes H, HsC, R**'-0-C(0)-C1.s-alkylene-NH,

R®21.0-C(0)-C1.s-alkylene-0, R**'-0-C(0)-Cy.-alkylene,
R%>21-0-C(0)-C(0) or R**1-0-C(0)-C+.3-alkylene-C(Q),

R%21 denotes H, Cqs-alkyl, phenyl, indanyl, pyridyl-Cq.s-alkylene,
HO-C,.4-alkylene, Cq.g-alkyl-O-Ca4-alkylene,
C1.g-alkyl-O-C;.4-alkylene-O-C,.s-alkylene, HoN-Cs.4-alkylene,
(C14-alkyl)-NH-Cy 4-alkylene, (Cq.g-alkyl)2N-C24-alkylene,
H2N-C(O)-C1.3-alkylene, (Cq.e-alkyl)-NH-C(O)-Cq3-alkylene,
(C1.6-alkyl)oN-C(O)-C+.s-alkylene, Cqg-alkyl-C(O)-0-C4.3-alkylene,
C1s-alkyl-O-C(0)-O-Cy.3-alkylene, R**'"'-C(0)-C+.s-alkylene or

R5212.C, s-alkylene,

R>21 denotes a group selected from

. Y
0
) and

R>212 denotes a group selected from



L

o

RS [

NZt ~ N-R5. R3. i

R52 R3.z R3.z NR3.1 4.1 R3.1 '"NRa.z 2 - R5z
I1~\ R3.1// I

Q' N N ANN

R3 "2
@OZOOUO@?% OH wherein 5 R3-41denotes H R3-2 PCT/EP2006/065314

denotes H or Cl_3-al kyl,

R41 denotes H or Cl1-3-alkyl,

10 R4.2 denotes H, R5.1 denotes HO C(O,
HO C(O - Cl. 3-al kyl ene-NH, HO C(O) - Cl_3-al kyl ene- 0O

HO C( O - C1. 3- al kyl ene,

HO C( O - Cl. 3-al kyl ene-C(O),

HO-C(O -C(O or
15 R5. 2 denotes

HO- C( O) - C1. 3- al kyl ene-NH, HO C(O) - C1_3- a} kyl ene- O O
HO C( O - C1_3- al kyhd HOCQO O or ~

HO C( O Q@al kyl @ taut{;g%?, t he '\é
di astereo t he ti one @he hydr af es, ttae

m xtures 20 thereof and’'the salts’'thereof as 89 as '

the hydrates of the salts thereof,

WD 2007/ 020261 - 29-

PCT/ EP%gQG/ 065314 particularly t he physi ol ogi cal | y
accepfabl edsaptes a gerupo?f famaulai nor gani c or organic

aci ds or bases.

general formula I,

wherein Rl

s a group sel ected

A fifth enbodinent gfi the present
i nvention consists of the coanﬂj?Ld{ of the 5 above

fromN-N 1z O H

/| NOHH

Oe

Y

with the proviso that at least one of the groups R*!, R*2, R*?, R*! or R>? denotes

a group other than H or Cq_s-alkyl,

the tautomers, the diastereomers, the enantiomers, the hydrates, the mixtures

10 thereof and the salts thereof as well as the hydrates of the salts thereof,

particularly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.

A preferred third embodiment of the present invention consists of the compounds

15  of the above general formula |, wherein

R denotes a group selected from

3
A
j E
)\Zs
I=Z

20

wherein

R1.1

I o

and :

denotes H or H3C-0O,



and 10 wherein R1'1 denotes Hor H3C-QO 15 R2

denates a group selected from CH3 CFici CH3 CF3

M@Z%ﬂ}% a and c1 R3-R4-{%yether denote a dD(BHEPZOOG/OG%M
of general fornulae IV 20 Re.i NRs.z Ra.z WO

2007/ 020261 -30- PCT/ EP2006/ 065314 52 CH3 -R Rs.|

\~~-NCH R\----"NCH3 " N3 NR5.2 j NRL2 NN 52
NN/ CH3 /NNCH3 INt: N R4A.2 0 ORA.3 IN ~-~ N Rs. |
ORA.3 ~\ N ~-N ~~N~ ~\NN"AR4 .z R3.1 R3.1 R 52

NNN-R5.2 N\V/\N fN~ R3.1 " Rs.1 ~ NN~y

R*>  denotes a group selected from

CH, CF, CH, CF,
* o : Ci . c and Cl

R3-R* together denote a group of general formulae IV

R3.1 R3.1 R4.1
N N R*?2
: ZN%/ R5_1 - N’_Rs.z
R* _ R>
R4 2
R3.1
N ,&\ AN
5.2
5 2 aa \/\N_.-R
Lo
R3.1 R3.1
N N
@%,N \;%’N
R3.2 R3.2
0
07 “oH OH
3.4 B R
/N */N
. d%,N o &%,NQ
R32 _ R32 R*?
R3.1 -
A A O
-
R3.1 - R3.1

52 5.1
«—N n—R —N Q/R
%N,Q \jll‘,N
3.2

R
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R3.2 wherein R3' denotes Hor R3."-O-C(O), 5 WD
é%gﬁlo 0261 -31- PCT/ EP2006/ 065314 R3'1 denotes H

60%47R5M261( 1. 3- al kyl ) 2N-C2. 4 al kyl ene, PCT/EP2006/065314

(C1_3-al kyl )2N-C(O) - Cl. 3-al kyl ene or

R31' 11-C2. 4-al kylene, R3.1.1 -'denotes a group 00 5
R3'2 denotes H H3C or R3.2.1-0C(0O, R3.2.1 denotes
H, Cl.6-alkyl, (CL.3-alkyl)2N C2.4-al kyl ene, 10

(CL. 3-al kyI)2|\|-C(O) Cl. 3-al kyl ene or

RBepein. 1 C2_4-al kyl ene, R3.2.1.1 denotes a group 00,
15 R4' 2 denotes H or H3C, R43 denotes H, CLl.6-al kyl,
(CL. 3-al kyl ) 2N- C2. 4- al kyl ene,

( C1. 3R&l kytigrdte ©HOHLCloBHALRYOENe or

R4.3.1-C2. 4-al kyl ene, 20 g4'3.1 denotes a group
selected fromO O No \NQ *\ * N~ *\ 00 and Na \/

R5. 1 gemot ' ,

R5' -Ro C(%‘?Qag‘ffﬁ Sﬁkﬁ]éﬁé} l\'ﬁgJ %@)'

R5.1' 1- OC(O) Cl 3-al kyI ene- N(CL. 3-al kyl ),

R5. 1. 1,0 é O, WD 2007/020261 - 32-
pcTI EP2006 8 %@f 14‘%@(0) -G _3-al kyl ene,
RS"-0 (O -0, R"''-0(0O-CO-0

R5"-O-C(O) - Cl- 3-al kyl ene-C(O) or

R5- 1. R™ om)otea Fiaé;mk@lkﬂmi@@(ah R5 1" denotes H,
C _6-al kyl, phenyl, indanyl, pyridyl-
HOC24aIkerne s C 6a|ky| OC24aIkerne,
R2I\- CadnatelsH ane, H@@%ﬁ- maw(mkmscakweném ene,

G _6-al kyl ) 2N cz | | kyl
(i “6HHO/O} e a@Y(@?Q%uwnehp B S sliglend S

8 IO RER AR noc0rc0r0

Cl_6- HO@&](O())(E(@)!MIB@-(I{Q?)IOIK%MO) -Cq.3-alkylene-C(0O)-0O,
R5.1-'.1-C(O-Cl_3-al kyl ene or

R*?  denotes H, HsC, HO-C(0)-Cy.3-alkylene-NH, HO-C(0)-C4.3-alkylene-O,
HO-C(0)-C1.s-alkylene, HO-C(0)-C(O) or HO-C(0O)-C4.s-alkylene-C(O),

with the proviso that at least one of the groups R*!, R®?, R*?, R*! or R*? denotes

a group other than H, HsC or Cy3-alkyl,

the tautomers, the diastereomers, the enantiomers, the hydrates, the mixtures
thereof and the salts thereof as well as the hydrates of the salts thereof,
particularly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.

A fourth embodiment of the present invention consists of the compounds of the

above general formula I, wherein

R! denotes a group selected from



10

16

10 R5.1."'.2z-C2-4 aI kyl ene, R51-1 1 denotes a group

sel ect ed f om ~ ~NQ 15 R5.11,2 denotes a group

%P@@PE@ZP? i 0 o N- ~NQi O¥R5 and , and 20 RSPST/EP2006/065314
denotes H, H3C, R5.2.1-0-C(O-C1. 3-al kyl ene, R

5-2-1 0. (O _C(o) or R52.1-0-C(O-GC -3-al kylene-C(O,

R5.2-1 denotes H, Cl_6-al kyl, phenyl, indanyl,

pyridyl - CH2, HO C2-4-al kyl ene, C1

6- al kyl - O C2- 0- al kyl ene,

Cl_6-al kyl -O C2. 4-al kyl ene- O C2. 4- al kyl ene, 25 h
H2N- C2. 4 al kyl ene, (G -6-al -NH C2. 4- al kyl ene, N—N
(C16 ) &, PRN-C(O-Cl 3-al kyl efie, =0
( C1- 6 ) NH-C(O)R |ky|§ﬁé,

(Cl_6-3 O) ClSaIk e, WD 2007/0

PCT/ EP2006/ 65314 Cl1_6-al ky‘l1 Cc@) - O ClaBdal kyfene, .
Cl 6-al kyl-O-C(O)- OCl 3-al kylene, R5.2.1

.1-C(O-dA-3-al kylene or Rs.z.12_C2_4-al kyl ene, R5a.1
dengEps a group selected fromS5 \N \NV R52,1,2

denotes a group selected fromO O t3 ~ NO \N N~ \NV

\N 10, and , or R51.1 denotes a group of fornula CH3

O 1s tah t hat at | east one of the groups
% IQ%%OP%()?%3§; ’denotes a group other than
H H3C or ClL 3-alkyl, the tautoners, the

diastereoners, the enantioners, the hydrates, the
MR xt urd@glotes a group selected from :

CH, CF, CH, CF,
:!: :NHZ /@f\m;1 /@OH J@OH
. c . cl N e and " cl

R3-R? together denote a group of general formulae IV

3.1 3.1
R R* R s
—N N —N R
5.1 52
I AR L. N
R R
~—N R*? —N
\%N 52 N RS2
N’R " \/\N.——
R
R : R
— ~—N
* N&%,N \%FN
R%2 " R3?
O o/ O O—-’R4.3

wherein
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15

20

25

thereof and the salts thereof as well as the hydrates

t hereof, 20 partigularly the
mé&&@@%jl |y acceptabl e sal ‘%LSJ thereof with PCT/EP2006/065314

i norganic or organic acids or bases. A preferred
fifth enbodi mrent of the present invention consists of
t he conpounds of the above general fornula 1, wherein
25 WD 2007/ 020261 -34- PCT/ EP2006/ 065314 R1 denotes a
group_selected fromNM N* t {\~1 HO RN~ N H
O H Rand deneteefbin - } R11 denotes H or H3C- O, R2
denotes a group selected from 10 CH3 CF3 CH3 CF3 NHz
I NHz OHOH ci / G C and C R3-R4 together denote a
gr oupROt gderestes H or Gub-atiyl,V *IN~\ ,IN\ ~ Rs Rz /
/" ~N~R5'2 R3:NCH3 ;,NCH3 31 \---'N, CH3 VAN
NR5.2 ~N ~N~ sz ~NN~ 52 \/-NNR' ~NR CH3 WO

ﬁIE)OCZé R202640n3Bs PETEERAAQE/ 065314 N NE/\ “' N N

R*? denotes H,

R** denotes H, Cqg-alkyl, HoN-C,.4-alkylene,
(C1.s-alkyl}-NH-C;.s-alkylene, (Cq.s-alkyl)}aN-Cs.4-alkylene,
HoN-C(O)-Cqs-alkylene, (C.3-alkyl)}-NH-C(O)-C4.s-alkylene,
(C1.3-alkyl)}2N-C(O)-C1s-alkylene or R**1-C,4-alkylene,

R*31 denotes a group selected from

O
O
*\N *\I\Q \N/\l *\N \Né
-, Lo L/
H ' ' and

R*'  denotes R*'"-0-C(0), R*"'-0-C(0)-C+ s-alkylene-NH,
R*'1-0-C(0)-Cys-alkylene-O, R*"'-O-C(0)-C s-alkylene,
R311-0-C(0)-C(O) or R*'*-0-C(0)-C;.3-alkylene-C(O),

R%' denotes H, Cy.g-alkyl, phenyl, indanyl, pyridyl-C,.3-alkylene,
HO-C..s-alkylene, Cqs-alkyl-O-Cp.4-alkylene, HoN-Cs.4-alkylene,
{C1.s-alkyl)-NH-C, 4-alkylene, (Cqs-alkyl)sN-C24-alkylene,
H,N-C(O)-C1.3-alkylene, (C1g-alkyl)-NH-C(O)-C45-alkylene,
(Cq.s-alkyl)oN-C(O)-C1.3-alkylene, C1_s—aIkyI—C(O)~0-C1_3-a!kylene,
C1.s-alkyl-O-C(0)-0-Cys-alkylene, R*"*1-C(0)-C,s-alkylene or

R5112.C, 4-alkylene,



R4.2 OOH N N-R1 O(}I}/NN~~%\N52 R4.2 "'"N R

Rsz .IN\/\N R3. .1 R3.2 wher
Tobdidico0def, | 500 R 26, ot F . Vae g%;?IEP2006/065314
HO- C( O, R42 denotes H or HSC lo R5' 1 denotes

HO C(O, HO C(O-C _3-al kyl ene- NH,
HOC(O) Cl_3-al kyl ene- N(C, 3-al kyl),
C(O) Cl_3-al kyl ene-Q HOC(O) Cl 3- al kyl ene,
Q, HO-C(O-C(O)-
SR 3?%%13 SR i from

HO C(O -d _3-al kylene-C(O -0 WD 2007/ 020261 - 36-

PCT/ EP2006/ 065314 R5.2 denot es HO C(O) - G _3-al kyl ene,

HO- C(O-C(O or HOC(O-C | kyl engg vvlththe

provi so that at |east one DN e groug:sj% 1,

R4.2, R5'" or R5.2 denotes group r than H H3C

or Cl-3-alkyl, the tautoners, the di asteréoners, the

enantioners, the hydrates, the m xtures thereof and

t he salss.0t her of as t he hydrat es of the salts
5 ther eg#, b%r\o Tur 8Fe5P ?ng%ﬂfg "Bl ogi cal |y acceptabl e

salts thereof with inorganic or organic 1o acids or

bases. A sixth enbodi nent of the present invention

consi sts of the conpounds of the above ggneral Q
formula I, wherein dena&eﬁa group el ect ed f.ro{pl
0
' ' and ,

R*? denotes R**'-0-C(0)-Cy.s-alkylene-NH, R%*1-0-C(0)-Cy.s-alkylene-0O,
10 R%#1.0-C(0)-C13-alkylene, R¥%1-0-C(0)-C(0O) or
R*#1.0-C(0)-Cy.3-alkylene-C(O),

R**! denotes H, Cy.g-alkyl, phenyl, indanyl, pyridyl-Cqs-alkylene,
HO-Cg4-alkylene, Cqg-alkyl-O-C..4-alkylene, HoN-C,.4-alkylene,
15 (C1s-alkyl)-NH-Cy.4-alkylene, (Cqg-alkyl)oN-C,4-alkylene,
H>N-C(O)-C13-alkylene, (Cq.s-alkyl)-NH-C{O)-C4.s-alkylene,
(C1s-alkyl}oN-C(O)-Cq_3-alkylene, Cqg-alkyl-C(0O)-0O-C,_3-alkylene,
Ci.6-alkyl-O-C(0)-O-C1 s-alkylene, R**"'-C(O)-Cys-alkylene or
'R52V2.C, 4-alkylene,
20

R5%*" denotes a group selected from

\ *“D
R0,
, : and

25 R*212 denotes a group selected from



NN RL.1 I N-41 HCHOand wherein 20 R’

depobesosbt H3CG O R2 denotesy a group sel ected Fde‘P@PZOOBIOGSSM
CH3CF3CH3CF3 NHZ ~ NHZ OHIl ~ OH 25 C C C and

Cl WD 2007/ 020261 -37- PCT/ EP2006/ 065314 R3-R4

toget her denote a group of general fornmulae IV *, N Nt

Rs.i t- ~Rsz ~N~R5.2 *IN: \ NNR52 *~N\ N as
OYOROORa.3 5 wherein R4.3 denotes H, Cl-6-alkyl,

(CL. 3-al kyl ) 2N- C2. 4- al kyl ene,

(ClSaIkyI)ZN—C(O) ClSaIkerne or . i
R4. 3. 1-C2. IkyI e‘n O Rzl\ﬁ enot es ja group ~
sel ected ‘f@ 17denot es
R5.1.1-O , O) c1 aI kyI H  Had

R5.1.1. 0 C(O - Cl 3 aI kyI ene- O,
R5.1.1-0C(O-Cl. 3-alkylene, R5.1.'-O0C(O-C(O or

E%l?{gﬁggf O)th%(]haé e%!?ﬁﬁ%% ?ﬁ]%%ntl%ﬁ[eﬂsc&&@ RARLESs, bhe mixtures

HI@»ré:@f éncatheyi;@tmetherdbi a8- veeblkg:t tl@ I@Riratea:l dfhthe selts thereof

5 P@ﬁp C?agyktsl K en gai\y(ﬁ%}:gg@%%%@ﬁ%dégﬁn% nlc brorganlc

ggag%o%yg .’3065314 H2N-C(O) - C, _3-al kyl ene, (Cl
6-al kyl') - NH- C( O) - C1_3- al kyl ene,

A preferred fourth embodiment of the present invention consists of the compounds
of the above general formula |, wherein

10
R denotes a group selected from

15 wherein
R denotes H or H3C-O,

R?  denotes a group selected from

~ cHy CF, CH, CF,
. c . ci . cr and cl

R*-R* together denote a group of general formulae IV
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15

20

(CL_6-al kyl)2N-C(O -C1 3-al kyl ene,

gi@g?g*fég[#gﬁg g 'O)O_ 81(—:?' g' g%’L)e/-lr‘%en-e | PCT/EP2006/065314

R5"'-C(O)-Cl_3-alkylene or R5 1 1' 2-C2.4-a |l k yl e
ne 5 R5.1.1.1 denotes a group selected from\NV ~No
10 R5112 denotes a group selected fromO 0 N3 ~NQ ~
* N*-N \/0, and R52 denotes

R5,2'-0C(O-C1_3-al kylene, R5.2.1-0-C(O-C(O or 15
R5.2'-O0C(O-C1_3-al kylene-C(O, R5.2.1 denotes H,
Cl_8-al kyl, phenyl, indanyl, pyridyl-CH2,

HO C2. 4- al kylfene, G _6-al kyl - O C2. 4- al kyl®Bner*' .,
H2N- cz;m%gqg Cl_g-al kyl ) - NH @W}% s
(Cl_6-al kyT) 2 3(:2&22 A/a&,kgﬂ'ene, 20 g N—R
H2N-C( O - G _3-Ril'kyl ene, R™

(CL.6-al kyl)-NH C(O -CL1_3-al kyl ene,

(A _6-al kyl ) ¥ G0 - C1_3-al kyl ene, R

G _6-al k- C¢OQ) - O G1**3- al kyl ene, ~N
G _6-al kyl\b,g% . _gsal kyl ene, N\ sz
R5-2'"'-C(O-C _3-al kvl ene or R5 212-C2. 4-giky en@',

25 Ra21 denotes a group selected from WD 2007/ 020261
-39- PCT/ EP2006/:065314 ~No R5 21.2 denotes ggr ou
he
e

sel ected fr,pm 0 ~NQ *~ ON~ N 5 apd
t aut oners;”  aist epeoners, the enanti o\(\mﬁrbl
hydrates, the m kturles thereof and the saltsRme eof

as well as the H§dr es of the salts thereof,
particularly the fhysPHl ogi cal |y acceptabl e salts oH

thereof with inorganic or organic 1o acids or bases.

A preferred sixth enbodi nent of the present invention

gﬁﬁﬁé@ts of the conpounds of the above genera
ormula I, wherein

R*' denotesH,
R3?  denotes H or Cyz-alkyl,
R*' denotes H or Cy.3-alkyl,
R*? denotes H,

R>' denotes HO-C(O), HO-C(O)-C4.3-alkylene-NH, HO-C(0)-C+.s-alkylene-O,
HO-C(0)-C1.s-alkylene, HO-C(0}-C(O) or HO-C(O)-C.3-alkylene-C(Q),

R%>? denotes HO-C(O)-Cy.3-alkylene-NH, HO-C(O)-C4s-alkylene-O,
HO-C(O)-C.s-alkylene, HO-C(0)-C(O) or HO-C(O)-C1.s-alkylene-C(O),

the tautomers, the diastereomers, the enantiomers, the hydrates, the mixtures

thereof and the salts thereof as well as the hydrates of the salts thereof,



10

15

20

15 R1 denotes a group sel ected from} NN RNHHHand

e denotes H or R2 denotes a
S Bb U020 w0 2003/ b2026T G Pars EPDO0G! 0a5 i EP2006/065314
CI—BCFBCI—BCFBNHZ~NHZO—IO—| mlO’aandci
R3- R4 together denote a group of general fornulae IV
R5.1 Rs.z ,INN\ N~\N _R52 \\ N ~\NR5.z w~NOO
OO—| 5 R5-1 denotes HO C(O,

HO C(O) -Cl_3-al kyl ene-NH, HO C(O -Cl 3-al k%/I ene- Q
Rertigugrlydhe physioaicrily e}q@egtqgle@@tt@,reofwmmorgamc or organic

Hgdgcg)bag% g3-al kylene-C(Q, R52 denotes
) - CI_3-al kyl ene, HO-C(O-C(O or
HO C(O -G -3-al kylene- 10 C(O, the tautoners, the

i BerBOTmins e, ek e Fianfion RES R Or LS SamPogods g the

ahebé‘g%ﬁeﬁéﬁ fdrhﬁtléalvti%rbh?r eof, particularly the
physi ol ogi cal l'y accept abl e salts thereof with

i norganic or organic 15 acids or bases. A seventh
g}‘oodl mentt of the sore@eg i.nvention consists of the

rrpogﬁag €512 9RLP 3&!)% B Ergﬁ%r al formula I, wherein 20
R1 denotes a group selected from WD 2007/ 020261 -41-
PCT/ EP2006/ 065314 NN/ RN H

N

g\N/* RLL@\/\ . f N\Fo
o =4 i

H , H o and :

wherein
R''  denotes H or H5C-O,

R?  denotes a group selected from
CH, CF, CH, , CF;
/C[NHZ /@\,NHZ /@iOH /@OH
- o * Cl * ci and Cl
R3-R* together denote a group of general formulae IV

*/N ' */N
%/ Nﬁrst W R5.2
N’"
4.2

R*



HHand wherein 5 R' denotes H or H3C Q R2 denot es

[ cted from CH3 CF3 CF3 NHZ NHz (ﬁ—t
%@@Hﬂ(ﬁ@ibﬁmd ci R3-R4 together denote a gr ougjﬁ P2006/065314

formulae IVIJIONN-OH / "~ Vv" */ NN ~ OHANNOHO
VANV NIk~ "TOH OO N v OH*, NN OH* N
~NX . OH O Ol MOO 1 OHs'"N~Nj Hx .pHOO

HOO HOON * * NN~NN /~ NOV~ O CH W

2007/ 020261 -42- PCT/ EP2006/ 065314 9 + NO/\ 0 OH *

N-.N Q= NN - iNW. MO f
Q(@\J/V\N MO

N/&N/Rm N/%N,CH3

R3.1

*/N\/\

S O
«~—N

ﬁ/'\]\\//\\,\rﬁ“2 %’ R

Y _
m/N?\\N/CHE' o Nﬁ/f\'?
/R4.3

" O

*/Nﬁ/N ¥ Nﬂ/N RS

0 O"RM
N */N\/\
. %/NQ \/\N _R5?
R4.2 N
R3.1
5.2
A O

3.1
R
5.1
N R
&l‘,:\lo/
R3.2

wherein

R3>' denotes H or R*"-0-C(0),
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N\ NOI O-) + N\ NO I - NHAL H gy
0ONNO N NNJH 110 0 N
WC%ZRf’WZ%JéH NN N p  + NN p'ﬂ QN N~y oGl EP20081085314
"N ~/\ N~
N

N/\' ~Np"", HI NN "N~/ QA + N~ ~%NnNn pY N
00O J 10( O\ Nj O 0 WD 2007/ 020261 -43-
PCT/ EP2006/ 065314 * NN-O\ * NN O\ CN O *o) W\ On

nNN"N—on*N/N~O]*N~N Yg N N0 1N
N ~Q) % NV

oy N, /\ o)
R denotes H, C1 e-alkyl, (Ci.a- alkyl)zN -Ca.4-alkylene,

(C13-alkyl)2N-C(0)-C1_s-alkylene or R*'11-C, 4-alkylene,

R*'"denotes a group

R*? denotes H, HsC or R*%1-0-C(0),

R¥*?*' denotes H, Cyg-alkyl, (Cys-alkyl)o:N-Co.4-alkylene,
(C1s-alkyl)}sN-C(O)-C1.3-alkylene or R**1-C, 4-alkylene,

R*%" denotes a group

R*?  denotes H or H3C,

R*? denotes H, Cis-alkyl, (Cy.3-alkyl)2N-Ca.4-alkylene,
(C1.3-alkyl)2N-C(O)-C.3-alkylene or R**'-Cy,.s-alkylene,

R**! denotes a group selected from

O

-
o 0D AN 0

an

T

R%'  denotes H, HiC, R*"1-0-C(0), R*'*-0-C(0)-Cys-alkylene-NH,
R%11.0-C(0)-C1.3-alkylene-N(Cy.3-alkyl), R*''-0-C(0)-C.s-alkylene-O,
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g’\’(lr‘\ﬂ{?%{?(i?s v "ONN 0 WO 207/ 020261 - 44- Bt ep20061065314

PCT/ EP2006/065314 / | a ON O NdC N\ "" VN-~Oi

~"~0* VNO /N\AO ONO* NN\/ NI-)I ~Nv ao V' NI

Cpl ~O*N'/NO*N—/_NO [ " N~~N~O L [III I"

N\NNxO ~O\/ *101 N\ NV C* /~-NV NO-// -N
Ny QJ *N% N - 0,0 VO 2007/ 02Q261 - 45-

PCT/ Elizooé? @é@ﬁh sqailfylﬁnw% ‘RO-G(QK Q- B ZDHHO)-C(0)-O-

IRV _0-C(0)-C;.s-alkylene-C(O) or R*1-0-C(O)-Cy.s-alkylene-C(0)-0

R denotes H, Cy.g-alkyl, phenyl, indanyl, pyridyl-CH,, HO-C..4-alkylene,
Cig-alkyl-O-Cs.4-alkylene, HoN-C, 4-alkylene,
(C1.s-alkyl)-NH-C,_s-alkylene, (Cqs-alkyt).N-Co s-alkylene,
HuN-C(0)-C4.3-alkylene, (C4.6-alkyl)-NH-C(0O)-C4_s-alkylene,
(Cy.6-alkyl)2N-C(O)-Cq.3-alkylene, Cq-alkyl-C(0)-O-Cy_3-alkylene,
C1.¢-akkyl-O-C(0)-0-C4.s-alkylene, R*11-C(0)-C1.s-alkylene or
R%"12.C, 4-alkylene,

R denotes a group selected from

— N .
O

R5'12 denotes a group selected from

0

)
o 0T N O

an '
R*%?  denotes H, HsC, R**'-0-C(0)-C3-alkylene, R*%1-O-C(0)-C(O) or
R*21.0-C(0)-C1.3-alkylene-C(0),

R%*! denotes H, Cyg-alkyl, phenyl, indanyl, pyridyl-CH,, HO-C;,.4-alkylene,
C1e-alkyl-O-Cy4-alkylene, Cqg-alkyl-O-C,.4-alkylene-0O-C;.4-alkylene,
H.N-Co.4-alkylene, (Cq.g-alkyl)-NH-C,.s-alkylene,

(C1g-alkyi}oN-Cz 4-alkylene, HoN-C(O)-C4_3-alkylene,
(C1-g-alkyl)}-NH-C(O)-Cq.3-alkylene, (Cq-alkyl)2N-C(O)-C43-alkylene,
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C1.g-alkyl-C(0O)-O-C1.3-alkylene, Cqs-alkyl-O-C(0)-O-C,s-alkylene,
R%211_C(0)-Cys-atkylene or R%212.C, s-alkylene,

R52"1 denotes a group selected from

— N
)

R>212 denotes a group selected from

QO
—_ *\N *\N/\' y *\N
Q k/o

, and , of

R*21 denotes a group of formula

0. .C
T
0

with the proviso that at least one of the groups R*!, R*?, R*%, R*! or R*? denotes

a group other than H, HzC or C4.3-alkyl,

the tautomers, the diastereomers, the enantiome_rs, the_ hydrates, the mixtures
thereof and the salts thereof as well as the hydrates of the salts thereof,

particularly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.

A preferred fifth embodiment of the present invention consists of the compounds of

the above general formula I, wherein



N

0 WD 2007/ 020261 -46- PCT/ EP2006/ 065314 0 0, QJ N\ *
\N~-NO~NG~N1 O /N O M| _~ O NNO
YKP/200R@2P26) r/ ONN NT G-8O~NV\ G* ANNREI/ER2006/065314
OaoNO* N~ ~NG- *"N~N- +"N~ N NOIG W /v

[l-Tul M 0 ~N\ 1 1 GNL+N-.Nj NO\/\ \ N"' N G

"O /INrTrOGNTO NV/~ G"NN~ .. im /[~-NO/~NO + ~.

/’NGO 00 .-N, GGOO0j NV C NGO * N v ~N' GO-~

~~

R denotes a group selected from

N R N , >:0
PN N
N 0 N’<
H . H o and ,
5 wherein
R"  denotes H or H;C-O,
R? denotes a group selected from
10
CH, CF, CH, CF,
* Cl * Cl * Ci * Cl

, and )

R3-R* together denote a group of general formulae IV

—N —N
%/N R % RS2
N-—'
4.2

R*
*—IN&\N /%N, o2 *—;:\/\N /%N,CHa
*/N@ng\J /wN’CHs */N&N o _R%?
*/N%/N\\//\\N,Rsz */N%/N\\//\\N/Rsz



Nv 0O Oj NOMW 2007/ 020261 -47- PCT/ EP2006/ 065314 p
AN =% N" NO~' N VNG 000 O~ N, yN
O28040RPB! ro 00 OIN/\NNE=~ NN @ / Nov OFCd/pP2006/065314
IO N O~QU N~N~/~-NX Q] ON_ AN11 p * VWNN I
01) QQ NONJ ~p~1/N NOp* ~-NAO/ O p'O

| 1~) NN~~O0/ NOON~~/~N 1JI 0 NI p OnQ
N (NN * N~~N XO N~~Np 1 +NN N Np~ J 1A
+—N / \
0 OH
+—N
NN %/NO\.@
© CH
—~N *’N
m,NQ =\ i
R4.2 i N’
31
52
/N *”‘N /R
\/1L\ /C\ ~R52 \%NQN
R
*/N%/NO/RS‘I
R3.2
wherein

R*' denotes H or HO-C(Q),
R3>? denotes H, HsC or HO-C(O),
R*? denotes H or HiC,
10 R®*' denotes HO-C(O), HO-C(0)-C+.5-alkylene-NH, HO-C(0)-C4.s3-alkylene-
N(C4.3-alkyl), HO-C(O)-C4.s-alkylene-O, HO-C(O)-C,.3-alkylene,

HO-C(0)-C(0), HO-C(O)-C(0)-0, HO-C(0)-C4_s-alkylene-C(O) or
HO-C(0O)-C4s-alkylene-C({O)-0,
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R>?  denotes HO-C(0)-C;.3-alkylene, HO-C(O)-C(0) or HO-C{O)-C1.s-alkylene-
C(0),

with the proviso that at least one of the groups R*!, R*? R*? R*' or R*? denotes
a group other than H, HiC or Cy.3-alkyl,

the tautomers, the diastereomers, the enantiomers, the hydrates, the mixtures
thereof and the salts thereof as well as the hydrates of the salts thereof,
particularly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.

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

above general formula |, wherein

R denotes a group selected from

o
L L
N4 H
H 0O and

wherein
_ .R1'1 denotes H or HC-0O,

R? denotes a group selected from

CH, CF . CH CF,

3 3
/@ENHZ /©1NH2 /©:OH /@OH
* Ci * Cl * Cl * Cl

’ ' and ,



R

O1'LONOO N O* NNNCO ~NOp 000 O

+ /~N * ~ [~N W0, 2007/ 020261 - 49-
Bs5314 NOOONOB 1 NN N O ~ T fEP2006/065314
0

lt1L 00O OO N O~~J N-.-N ~N +N N xN-N"'N
N- Opt 0Oj CN~ INNN WN/~p x NNO * O NN ON -N
00?0,p ON.O

R3.R* together denote a group of general formulae IV

*/ Nﬁ/ Nﬁ/ R - NWN/RM

*/N\\;\\N/%N’ o2 — Nﬂ/ N\\//\\N’Rs'z
TN NN
o) O’RM o O’R“

5  wherein

R** denotes H, Cyig-alkyl, (Cy.3-alkyl)z2N-C.s-alkylene,
(C1.3-alkyh)2N-C(O)-Cy.3-alkylene or R*3'-C, 4-alkylene,

10 R*31 denotes a group selected from

0

(9]
IR oIS RS

an

R*'  denotes R*'-0-C(0), R*""'-0-C(0)-Cy.s-alkylene-NH,
15 R>".0-C(0)-C1s-alkylene-0, R**'-0-C(0)-C1.2-alkylene,
R%*'.0-C(0)-C(0) or R*"'-0-C(0)-C1.3-alkylene-C(0),

R>'' denotes H, Cy.g-alkyl, phenyl, indanyl, pyridyl-CH,, HO-C.s-alkylene,
Cqe-alkyl-O-Cs 4-alkyiene, HaN-Cos-alkylene,
20 (C1.g-alkyl)-NH-C,.4-alkylene, (C1.g-alkyl)2N-C,.4-alkylene,
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0 O) NVANN NN NX NN p'~
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2007/

020261 -50- PCT/ EP2006/ 065314 NN~O .NN "~ .NN 7

[T NV * 0~ /1] YOH~\p OO O~N~ 0 * NN~ "N\
INNCNO ~» ,0HQA *,NN\-- N/~-ON--NOO O -N-N NO

N__
0 NO
5
10
RS.Z
15
20
25

~"Nj=0 N-,. NO) NO'~N*N .NOH * NO-10 0

/N %-C(O)—C1_3-alkylene, (C1-g-alkyl)-NH-C(0)-C,s-alkylene,
(C1-alkyl)oN-C(O)-C1.3-alkylene, Cqg-alkyl-C(O)-O-Cy.3-alkylene,
C1-alkyl-O-C(0Q)-0-C,.5-alkylene, R>*"1-C(O)-Cy3-alkylene or
R%112.C, 4-alkylene,

R*"1* denotes a group selected from

— N
O

R%112 denotes a group selected from

O

Q
— Y Y . N
IR oIRCIE oIS

an ,
denotes R5#'-0-C(0)-C1.s-alkylene, R**1-0-C(0)-C(O) or
R521.0-C(0)-C4.3-alkylene-C(0),

R%21 denotes H, Cy.g-alkyl, phenyl, indanyl, pyridyl-CHz, HO-C..4-alkylene,
Ci.e-alkyl-O-Cp4-alkylene, HoN-Co.4-alkylene,
(Cq.6-alkyl)-NH-C, 4-alkylene, (C1.s-alkyl)oN-C4-alkylene,
H;N-C(0)-C+.3-alkylene, (C1.g-alkyl)-NH-C({O)-C+.s-alkylene,
(C1.6-alkyl)zN-C(QO)-C1.3-alkylene, Cqs-alkyl-C(O)-O-Cq3-alkylene,
C1-g-alkyl-O-C(O)}-O-Cy_s-alkylene, R**%1-C(0O)-C;.s-alkylene or
R5212.C, 4,-alkylene,

R5211 denotes a group selected from
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R%%12 denotes a group selected from
o 0
. *\N * . ~
e IRCIR I IR G
, . . and

the tautomers, the diastereomers, the enantiomers, the hydrates, the mixtures
thereof and the salts thereof as well as the hydrates of the salts thereof,
particularly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.

A preferred sixth embodiment of the present invention consists of the compounds
of the above general formula , wherein

R’ denotes a group selected from

NN
H
ﬁ O’ H%O and

wherein
R denotes H or HsC-O,

R? denotes a group selected from
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i and

R3%R* together denote a group of general formulae IV

*/N%/N%/Rm */NWN_—RS'Z
*/N%N/%N/Rﬁ ' */N%/N\/\ RS2

*XN%NE */N%/N
0~ “OH ,

R%!  denotes HO-C(Q), HO-C(O)-C.s-alkylene-NH, HO-C(O)-Cy_3-alkylene-O,
HO-C(0)-C4.s-alkylene, HO-C(O)-C(O) or HO-C(O)-C.z-alkylene-C(0O),

R%2  denotes HO-C(O)-Cy.z-alkylene, HO-C(0)-C(O) or HO-C(O)-C.s-alkylene-
C0O),

the tautomers, the diastereomers, the enantiomers, the hydrates, the mixtures
thereof and the salts thereof as well as the hydrates of the salts thereof,
particularly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.

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

above general formuia |, wherein

R'  denotes a group selected from
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thereof and the salts thereof as well as the hydrates
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the tautomers, the diastereomers, the enantiomers, the hydrates, the mixtures

thereof and the salts thereof as well as the hydrates of the salts thereof,

particutarly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.
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TERMS AND DEFINITIONS USED

Unless otherwise stated, all the substituents are independent of one another. if for
example there are a plurality of C,.¢-alkyl groups as substituents in one group, in
the case of three C4g-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-maiter 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 or five hydrogen atoms, are replaced by deuterium.

By the term "C.s-alkyl" (including those which are part of other groups) are meant
branched and unbranched alkyl groups with 1 to 3 carbon atoms, by the term
"Cq6-alkyl” are meant branched and unbranched alkyl groups with 1 to 6 carbon
atoms and by the term "C.g-alkyl"” are meant branched and unbranched alkyl
groups with 1 to 8 carbon atoms. Examples include: methyl, ethyl, n-propyl, iso-
propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl, iso-pentyl, neo-pentyl,
hexyl, heptyl and octyl. The following abbreviations may optionally also be used for
the above-mentioned groups: Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, -Bu, etc.. Unless
stated otherwise, the definitions propyl, butyl, pentyl, hexyl, heptyl or octyl include
all the possible isomeric forms of the groups in question. Thus, for example, propyl
includes n-propyl and jso-propyl, butyl includes iso-butyl, sec-butyl and fert-butyl

etc..

By the term "C,.s-alkylene” (including those which are part of other groups) are

meant branched and unbranched alkylene groups with 1 to 3 carbon atoms and by




10

15

20

25

30

HO OCis N FFF LNH C /-~ (510) NCN Oy \-4 N_ 0

/F’@(S)W@Q@EFF TRH (511 Np@ Y NN O PO |F’_E%EPH)OG/’OG5314

~ ~a (512) I V"N CNbO(N'NCN- / O
HO~0OFFF ~NH (513) -\ 0C N/ 00 H0\_ ~0 W
2007/ 020261 - 130 - PCT/ EP2006/ 065314 No. Structure F
FF ~NH O (514) NCNXXONN- N4 ~~~/// OPo HO
N COO FFF

the term "Cy.4-alkylene" are meant branched and unbranched alkylene groups with
2 to 4 carbon atoms. Examples include: methylene, ethylene, ethane-1,1-diyl,
propylene, propane-2,2-diyl, 1-methylethylene, butylene, 1-methylpropylene, 1,1-
dimethylethylene, 1,2-dimethylethylene. Unless stated otherwise, the definitions
propylene and butylene include all the possible isomeric forms with the same
number of carbons. Thus, for example, propyl also includes 1-methylethylene and

butylene includes 1-methyipropylene, 1,1-dimethylethylene, 1,2-dimethylethylene.

lt should also be mentioned that within the scope of the present invention the

terms "alkylene" and "alkylenyl" are used synonymously.

Compounds of general formula 1 may have acid groups, mainly carboxyl groups,
and/or basic groups such as e.g. amino functions. Compounds of general formula |
may therefore be present as internal salts, as salts with pharmaceutically useable
inorganic acids such as for example hydrobromic acid, phosphoric acid, nitric acid,
hydrochloric acid, sulphuric acid, methanesulphonic acid, ethanesulphonic acid,
benzenesulphonic acid, p-toluenesulphonic acid or organic acids such as for
example malic acid, succinic acid, acetic acid, fumaric acid, maleic acid, mandelic
acid, lactic acid, tartaric acid, citric acid or as salts with pharmaceutically useable
bases such as alkali or alkaline earth metal hydroxides, e.g. sodium hydroxide or
potassium hydroxide, or carbonates, ammonia, zinc or ammonium hydroxides or
organic amines such as e.g. diethylamine, triethylamine, ethanolamine,

diethanolamine, triethanolamine, cyclohexylamine, dicyclohexylamine, inter alia.

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
corresponding acid addition salts with pharmacologically acceptable acids - such
as for example acid addition salts with hydrohalic acids - for example hydrochloric
or hydrobromic acid - or organic acids — such as for example oxalic, fumaric,

diglycolic or methanesulphonic acid.
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The compounds according to the invention may be present as racemates, if they
have only one chiral element, but may also be present as pure enantiomers, i.e. in
(R) or (S) form. Preferred compounds are those which are in the form of

racemates or in the (R} form.

However, the application also encompasses 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 |, and the individual optically 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
corresponding acid addition salts with pharmacologically acceptable acids - such
as for example acid addition salts with hydrohalic acids - for example hydrochloric
or hydrobromic acid - or organic acids - such as for example oxalic, fumaric,

diglycolic or methanesulphonic acid.

METHODS OF PREPARATION
The compounds of general formula | are prepared by methods known in principle.
The following methods have proved particulary useful for preparing the

compounds of general formula | according to the invention:

(a)  For preparing compounds of general formula | wherein all the groups are as

hereinbefore defined:

coupling a carboxylic acid of general formula V
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wherein R' and R? are as hereinbefore defined, with an amine of general formula
Vi

H-R%-R? ,

wherein R® and R*are as hereinbefore defined, the linking taking place via the
nitrogen atom of R®.

Before the reaction is carried out any carboxylic acid functions, primary or
secondary amino functions or hydroxy functions present in the groups of the amine
of formula H-R*-R* may be protected by conventional protective groups and after
the reaction has taken place any protective groups used may be cleaved again

using methods familiar to those skilled in the art.

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),
diisopropy! carbodiimide (DIC) or ethyl-(3-dimethylaminopropyl)-carbodiimide,
O-(1H-benzotriazol-1-yl)- 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 nermally 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,
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preferably -20°C and +25°C. If necessary, N-ethyl-diisopropylamine (Hiinig base)

is preferably used as an additional auxiliary base.

The so-called "anhydride process” is used as a further coupling method for
synthesising compounds of general formula | (cf. also: M. Bodanszky, "Peptide
Chemistry", Springer-Verlag 1988, p. 58-59; M. Bodanszky, "Principles of Peptide
Synthesis", Springer-Verlag 1984, p. 21-27). The Vaughan variant of the "mixed
anhydride process" is preferred (J.R. Vaughan Jr., J. Amer. Chem. Soc. 73, 3547
(1951)), in which the mixed anhydride of the carboxylic acid of general formula V
which is to be coupled and monoisobutyl carbonate is obtained, using isobutyl
chiorocarbonate in the presence of bases such as 4-methylmorpholine or
4-ethylmorpholine. The preparation of this mixed anhydride and the coupling with
the amines of general formula VI are carried out in a one-pot process, using the
above-mentioned solvents and at temperatures between -20°C and +25°C,
preferably 0°C and +25°C. '

(b)  For preparing compounds of general formula | wherein all the groups are as

hereinbefore defined:

coupling a compound of general formuia Vi

wherein R' and R? are as hereinbefore defined and Nu denotes a leaving group,
for example a halogen atom, such as the chlorine, bromine or iodine atom, an
alkylsulphonyloxy group with 1 to 10 carbon atoms in the alkyl moiety, a phenyl-
sulphonyloxy or naphthylsulphonyloxy group optionally mono-, di- or trisubstituted

by chlorine or bromine atoms, by methyl or nitro groups, wherein the substituents
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may be identical or different, a 1H-imidazol-1-yi, a 1H-pyrazol-1-yl optionally
substituted by one or two methyl groups in the carbon skeleton, a 1H-1,2 4-triazol-
1-yl, 1H-1,2,3-triazol-1-yl, 1H-1,2,3,4-tetrazol-1-yl, a vinyl, propargyl, p-nitrophenyl,
2,4-dinitrophenyl, trichlorophenyl, pentachiorophenyl, pentaflucrophenyl, pyranyl
or pyridinyt, a dimethylaminyloxy, 2(1H)-oxopyridin-1-yl-oxy, 2,5-dioxo-
pyrrolidin-1-yloxy, phthalimidyloxy, 1H-benzotriazol-1-yloxy or azide group, with an

amine of general formula VI
H-R*R* |

wherein all the groups are as hereinbefore defined and the link is effected via the

nitrogen atom of the amine R®.

Before the reaction is carried out any carboxylic acid functions, primary or
secondary amino functions or hydroxy functions present in the groups of the amine
of general formula VI may be protected by conventional protective groups and
after the reaction has taken place any protective groups used may be cleaved

again using methods familiar to those skilled in the art.

The reaction is carried out under Schotten-Baumann or Einhorn conditions, i.e. the
components are reacted in the presence of at least one equivalent of an auxiliary
base at temperatures between -50°C and +120°C, preferably -10°C and +30°C,
and optionally in the presence of solvents. The auxiliary bases used are preferably
alkali metal and alkaline earth metal hydroxides, e.g. sodium hydroxide, potassium
hydroxide or barium hydroxide, alkali metal carbonates, e.g. sodium carbonate,
potassium carbonate or caesium carbonate, alkali metal acetates, e.g. sodium or
potassium acetate, as well as tertiary amines, e.g. pyridine, 2,4,6-trimethylpyridine,
quinoline, triethylamine, N-ethyl-diisopropylamine, N-ethyl-dicyclohexylamine,
1,4-diazabicyclo[2,2,2]octane or 1,8-diazabicyclo[5,4,0Jundec-7-ene, the solvents
used may be, for example, dichloromethane, tetrahydrofuran, 1,4-dioxane,

acetonitrile, dimethyl formamide, dimethyl acetamide, N-methyl-pyrrolidone or
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mixtures thereof; if alkali metal or alkaline earth metal hydroxides, alkali metal
carbonates or acetates are used as the auxiliary bases, water may also be added

to the reaction mixture as cosolvent.

The new compounds of general formula 1 according to the invention contain one or
more chiral centres. If for example there are two chiral centres present, the
compounds may occur in the form of two diastereomeric pairs of antipodes. The

invention includes the individual isomers as well as the mixtures thereof.

The diastereomers may be separated on the basis of their different physico-
chemical properties, e.g. by fractional crystallisation from suitable solvents, by high
pressure liquid or column chromatography, using chiral or preferably non-chiral

stationary phases.

Racemates covered by general formula | may be separated for example by HPLC
on suitable chiral stationary phases (e.g. Chiral AGP, Chiralpak AD). Racemates
which contain a basic or acidic function can also be separated via the
diastereomeric, optically active salts which are produced on reacting with an
optically active acid, for example (+) or (-)-tartaric acid, (+) or (-)-diacety! tartaric
acid, (+) or (-)-monomethyl tartrate or (+} or (-)-camphorsulphonic acid, or an
optically active base, for example with (R)-(+)-1-phenylethylamine, (S)-(-}-1-
phenylethylamine or (S)-brucine.

According to a conventional method of separating isomers, the racemate of a
compound of general formula 1 is reacted with one of the abovementioned optically
active acids or bases in equimolar amounts in a solvent and the resulting
crystalline, diastereomeric, optically active salts thereof are separated using their
different solubilities. This reaction may be carried out in any type of solvent
provided that it is sufficiently different in terms of the solubility of the salts.
Preferably, methanol, ethanol or mixtures thereof, for example in a ratio by volume

of 50:50, are used. Then each of the optically active salts is dissolved in water,
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carefully neutralised with a base such as sodium carbonate or potassium
carbonate, or with a suitable acid, e.g. with dilute hydrochloric acid or aqueous
methanesulphonic acid, and in this way the corresponding free compound is
obtained in the (+) or (-) form.

The (R) or (S) enantiomer alone or a mixture of two optically active diastereomeric
compounds covered by general formula | may also be obtained by performing the
syntheses described above with a suitable reaction component in the (R) or (S)

configuration.

The hydroxycarboxylic acids of general formula V needed as starting compounds

may be obtained by reacting piperidines of general formula VIIi
1
RN\

wherein R! is as hereinbefore defined, with carbonic acid derivatives of general

formula IX

A,

wherein Y' and Y? represent nucleofugic groups, which may be identical or
different, preferably the chlorine atom, the p-nitrophenoxy or trichloromethoxy

- group,

and with compounds of general formula X
R2

O\ 1
HO Z

O
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wherein R? is as hereinbefore defined and Z' denotes a protective group for a
carboxy group, for example a Cqs-alkyl or an optionally substituted benzy! group,
wherein the alkyl groups may be straight-chain or branched and the benzyl group

may be substituted by one or two methoxy groups.

Preferably Z' denotes the methyl, ethyl, tert-butyl or benzyl group. Before the
reaction is carried out any hydroxy functions present in the group R? of a
compound of formula (VV]) may be protected by conventional protective groups and
after the reaction is complete any protective groups used may be cleaved again

using methods familiar to the skilled man.

in a first step the compounds of general formula VHI are reacted with the carbonic
acid derivatives of general formula IX in a solvent, for example in dichloromethane,
THF, pyridine or mixtures thereof, at a temperature between -20°C to 50°C in the
presence of a base, for example tricthylamine, pyridine or ethyldiisopropylamine.
The intermediate thus formed may be purified or reacted further without
purification. The reaction of these intermediates with compounds of general
formula X also takes place in one of the above-mentioned solvates and at the
temperatures specified above, in the presence of a base, such as triethylamine or
pyridine, with or without the addition of an activating reagent, such as e.g. 4-
dimethylaminopyridine. To activate them the compounds of general formula X may
also be deprotonated using a metal hydride, such as e.g. NaH or KH, while in this

case there is no need for the base or the activating reagent to be present.

The starting compounds of formuia VIl and IX are either commercially obtainable,
known from the literature or may be prepared using methods known from the

literature.

One way of obtaining compounds of general formula X comprises reacting

aldehydes of general formula Xl
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wherein R? is as hereinbefore defined, with N-acetylglycine in acetic anhydride as
solvent in the presence of alkali metal acetate, preferably sodium or potassium

acetate, at suitable temperatures, preferably at 80 to 130°C.

The azlactones obtained as primary product are hydrolysed without being isolated

to form the compounds of general formula Xl

RZ
1
J A o
ol

wherein R? is as hereinbefore defined. By further reaction in the presence of
aqueous inorganic acids, such as sulphuric, phosphoric or hydrochloric acid, but

preferably hydrochloric acid, compounds of general formula Xl are obtained

wherein R? is as hereinbefore defined.

These are then converted with suitable reducing agents into the compounds of

O.
HO/C'r H

O

general formula XIV
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hydrates, the mi xtures thereof and the salts thereof

as well as the hydrates of the salts thereof,

particularly the physiologically acceptable salts

thereof with inorganic or organic 5 acids or bases.

2007/920261 - 137 - T/ EP2006/ 065314 TERMS AND
%}gr aRea et f%"@s‘ré{'r‘ﬁ rwi se stated, all the

substituents are i ndependent of one another. If for
exanple there are a plurality of Cl_6-al kyl groups as
Suliteble igelucing agenie agg alipli matalarhbydrickss, sfich hs eedium or

%ﬁ%%&éﬁ@ﬁ% %ﬁ@%rﬁ%itﬁaﬁﬁqﬁ%%ﬂ%ﬁﬁ%n?%ﬂ%néﬂgpo%wl%lboranes,
ts@ich dehidrod\dytidhBxy1berayeo Fehahl ¢MbodrlRVibéine8Nsudhas e.g. B-
the definition of possible substituents,” these nma

shipsogisopémceshaytbarane rarefusesh e ca)ramtmctstnfagenergi formula XV
f - teri £ ) .
LE0 B P Rbop BT T, S o llon of compaunas

widenstad fuinagda DAV g fdrirecdmpiumgs plogarierhiofotrnalarX $d carfied out in an
h I |e. Th ' - f thi ' [
AN Elasthen. PrICEMHBIRANRE LT SNABOk B idTesence of a suitable

IERLER s Hyard b DadiBeARGhhEvAIR &hE8 R actifieial hedfrifl out by
two, “three

nore hydrogén atons, for exanpl e one,

freastingrwith tréomyl dhtyisie iatadraholiaselvests, acfdrably methanol.
deuterium By the term"Cl_3-al kyl" (including those
whi ch are part of other groups) are neant

All the compounds of general formula I which contain primary or secondary amino,
hydroxy or hydroxycarbonyl functions are preferably obtained from precursors with

protective groups. Examples of protective groups for amino functions include a

‘benzyloxycarbonyl, 2-nitrobenzyloxycarbonyl, 4-nitro-benzyloxycarbonyl,

4-methoxy-benzyloxycarbonyl, 2-chloro-benzyloxycarbonyi, 3-chloro-
benzyloxycarbonyl, 4-chloro-benzyloxycarbonyl, 4-biphenylyl-a,a-dimethyl-benzyl-
oxycarbonyl or 3,5-dimethoxy-a,a-dimethyl-benzyloxycarbonyl group, an
alkoxycarbonyl group with a total of 1 to 5 carbon atoms in the alkyl moiety, for
example the methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl, iso-
propoxycarbonyl, n-butoxycarbonyl, 1-methylpropoxycarbonyl, 2-methylpropoxy-
carbonyl or fert-butyloxycarbonyl group, the allyloxycarbonyl, 2,2,2-trichloro-
(1,1-dimethylethoxy)carbonyl or 9-fluorenylmethoxycarbonyl group or a formyl,

acetyl or trifluoracetyl group.
Examples of protective groups for hydroxy functions include a trimethyisilyl,
triethylsilyl, triisopropyl, ferf-butyldimethylsilyl or fert-butyldiphenylsilyl group, a fert-

butyl, benzyl, 4-methoxybenzy! or 3,4-dimethoxybenzyl group.

Examples of protective groups for hydroxycarbonyl functions include an alkyl
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carbon 20 atons and by the term"C -8-al kyl" are neant
branched and unbranched al kyl } groups with 1 to 8

carbon atons. Exanples include: nethyl, ethyl,

n- propyl , iso- propyl n-butyl, iso-butyl, sec-butyl,

tert- butyl penty I SO- entyl neo- pentyl hexy

h@feLpI Witha ‘ol 9f 1 t@rﬁecarmm atﬁarmfg feaasupiatthe wasthy ethyl, n-propyl,

I e t
PRI 0@ To ButR Sl .2 2 ERRRA BRI BE Hmothoxybenzy
Uploeps 25 stated otherw se, the definitions propyl,
butyl, pentyl, hexyl, heptyl or octyl include all the
possi bl e isoneric forns of the groups in guestion.
s coﬁ@buﬁd@%?b@nen%ﬂ Rﬁ ula | BBﬂaWe%GmBy Pif ccﬁ'ﬁé‘in Sélitable basic
i so-propyl, butyl includes iso-butyl, sec-butyl an
tfelnt:hm&, yle carverted3parigulanly folemmam(acgatmlmleeméd their
ncI d| ng,.those ich.are.part of other groups).a .
Sy aeehie A D RO eaRls & SapE AER S flaple acids
tlﬂc@déﬁbbémrﬁb drdchibdic ¥Eid2 APdroBRdae lacid ]gﬁ%sphonc acid, nitric
PCT/ EP2006/ 06531 the term” 4- al kyl ene™ are neant
PAGihcHERNWiacid bmstianes ulihepiceanid getbalpesmmwg agig, 4
gt?%ane-e%?@ﬁgl y ) r opy‘ll)rizg;lée prn(')éprggr:lg éggﬁﬁcj‘#%h%?% acid, succinic
lagwkdt lbglictdid| amdehmtambenmllc ke eyt perpidrenie, acld dr maleic acid.
di net hyl et hyl ene, 1, 2-di net hyl et hyl ene. Unl ess stated
ot herwi se, the definitions 5 propyl ene and butylene
| 06t at indy AR BlrBokARMERId fu
nunoer (r)f carbo © %r e>!<an'p cﬂ?ﬁ’;tp\gﬂpﬁ%% EP@B%HES of
i feonulddsmay mcrwivetthgiIlrﬁnéheaddltlbutSﬁﬂtS iieerientwith ésorganic or organic

th 1.1-d t hyl et.hyl , . ,
S RSPV ol Ep B b LG5 ol ocoepiabl
taudition sa1td) SUNRLRECORROr the ir@hﬁﬁeeﬂ@ﬁ' ekaipH S&!ﬁuh‘f‘l@dl‘oxrde
10 ternms "al kyl ene” and "al kyl enémuﬂare used

Batassi Qrox'@@n@r@mma,cﬁyct%\%v rdityaiohexgmingy e

aé:thgntglﬁﬂﬂr‘?% d.%‘aﬂbbén‘ﬁﬁé%%% ie %aﬂH%?‘mn%gnd/ or basic
roups suc func mpounds of
general fornula I nay therefore be present as

e e oBlip e o sebaalea LR PRI SR ) Aeperal formula |

v orﬂﬁ%ﬁ@@fﬂa?el@ﬁ"\éﬁt BbHELET, pﬁ pltc@l‘gﬁ% PkiuBies the individual

acid huric acid, nethanesu onl ¢ aci
eilaetamhemtaams atantjpodssmrenixburep Hmreof whicth, are obtained if there is

SRS B0 ety EABPYSSEL B0 P vt

ftugw.cldagl SotidEy ebﬁv@ehantudm@@%ﬂvﬂnc@méiabdnaélmerhnoned
acid, tartaric acid, citric acid or as salts wit

p’ﬁﬁem&%ﬁJ@*’%WBFj? Wseabl e 20 bases such as al kal i or
al kaline earth nmetal hydroxides, e.g. sodi um hydroxide
or potassium hydroxi de, or carbonates, ammonia, zinc

Qklsaimahndedrinhyersukiels snatter of tiggiivention zes tiselcbmpdusdgaccording
di et hyl am ne, triethyl am ne, ethanol am ne,

to the Invention, including the salts thereof, in which oné or more hydrogen atoms,
for example one, two, three, four or five hydrogen atoms, are replaced by

deuterium.
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the formof the individual optical isoners, mxtures
of the individual enantioners or racemates, in the
formof the tautoners as well as in the formof the
free bases or the corresponding acid addition salts

wi th pharmacol ogi cally acceptabl e acids -
R CQB?R?U@Q&.Q*‘.Q@H%@MQ@W! ANH Jlag ahwlo@g&@ilﬂgcceptable salts
f
gﬁérgﬁf @Hg% I% %@Té)ﬁﬁ‘% ceﬂ A1 r Q{ép’(%[l@? ,cﬂft&]‘r%grsegctive CGRP-
cﬁrgagmﬂt;ticx:pmpertmtsh Zi’hesmquﬂtuonlfurtlaen r@klatmd’_ ﬁﬁarin@éif.é%&al-
PCT/ EP29061 065314 The cg Eunds acc F]dl na

R RIS S FRINIBERT EQEROURS aEk Mapnd § watlon thereof.
hﬁ#né%ﬁ'cﬁnﬁfd)%nﬁg'rﬁéﬂtloﬂe@%e Mth@%&éioﬁfbn@&ly%&%ﬁ@ble salts

pure enantioners, I.
th@lfegf have &ﬁiﬁ&&rﬂsgwsth :br@@ertm artdl exhdbit goodh affiniifes inflCGRP

i%%%?c[gpﬁl'@ﬁ’%%tgg%gh?ﬁﬁ& ‘fgglrnglﬁg ﬁpm%f §b(ﬁjﬁ-|antagonlstlc properties in

dha@pharmatmoyicapit Sysdéms aRistiostE Beindfief!t Ur es
thereof, which are obtained if there is nore than one

chiral elenent in the conpounds of general fornula I,
o= t L

P BB S0 St Sonbrk R AR o e

‘Hbevementidnead cehpdwsist for homandbBRMcseptorg westthein antagonistic

optionally in the formof the individual optical

Pé%?%? S mixtures of the individual enantiomers or

racemates in the formof the tautoners as well as in

the form of the_free bases or the 15 correspond| ng

aC|dsA-usuch as-for exanple actd addltlon salts with
hydrohalic acids - for exanple hydrochloric or

ISHNCIICO R 1B eﬂ@lcdjltwa@éd PrgRMbEccas fhedificslUedylemddiim". The medium
exanpl e oxalic, fumaric, diglycolic or

fefamevad framarandluget eutwes. VER-eslS e wastsaRwiseonithiRBS buffer
E@'iH?;%lP'ﬁo@i o ﬁgeaétacﬁﬁcg Ey'éﬁ? by 56 n R S BQﬁQ&’m%‘}jﬁHﬂ%O 02%

nown 1 n princ ow ng nmet hods have
EDTA, caﬂchisbtated; by ekenfribugipg effen rmgusﬂmmsmm n‘p@(&trrd@f tBalanced Salts

Zanighe iaBETh fom: BERES b RoLR 4 ABHCSRTPZ Masid, bR, NatPO,

alg, ¢dwe, grg) %ltﬂfo@,e@5 IQEPE'Snf}@prH ? Lﬁﬁ“thé‘@éills %Udédtr"fﬁged twice
a carboxyli'c acid of general formula

20000 0xpaesd resmnde@mBaSzm@/rti&samber of cells has been
determined, the cells are homogenised using an Uitra-Turrax and centrifuged for
10 minutés at 3000 x g. The supernatant is discarded and the pellet is
recentrifuged in Tris buffer (10 mM Tris, 5¢ mM NaCl, 5 mM MgCiz, 1 mM EDTA,
pH 7.40) enriched with 1% bovine serum albumin and 0.1% bacitracin, and
resuspended (1 ml/ 1000000 cells). The homogenised product is frozen at -80°C.
The membrane preparations are stable for more than 6 weeks under these

conditions.
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defined, the linking taking place via the nitrogen

atomof R3. 1o Before the reaction is carried out any
carboxylic acid functions, primary or secondary am no
functions or hydroxy functions present in the groups

of the amne of fornula HR3-R4 may be protected
c%WeWﬁmmlth@h@mpn@dgaf@dg@t iafdutert i thhea&saﬁ@u gh(50 mM

t t
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daréotmd'iailnmltd”ee ©EDR&Y pbrThe incubation is ended by rapad filtration through
bad w020 O (1
ob ot ot e ARAteR kAR ey SR BRPE RO 1P s oot

hexrgésteprurhempéiatduNG H&E]—Uhcﬁ\hhﬁ’%rrﬁééét%@ Remat£gahBidbounter.

or 1H benzotri azol - 1-

tN@@,-sPsplﬁ@tbmdImﬁ&@fmﬁm%@mmdf@dmcwtmﬁﬁﬁba #resence of 1

Sty R B iR BT8R Lo oot v i b

(HOObt) the reaction speed can be increased. The

c_ﬁ%gl i ngs .are nor nal lﬁ carried 25 out wth equinpl ar

ahsuReRCEratine bé'&fﬂ%@? fyes B shehseddisingrompyterided non-linear
E fhor eagent in solvents such as dichl oronet hane,

tetra ofuran, acetonitrile, dinmethyl formam de

(DI\/F) di net hyl acetam de (DMA), N nethyl pyrrolidone

N oo T Mo hE hERpBa0rS b TR s BBbYSRRin the test
F(jé'lacﬁBgQQw 065314 preferably -20C and +25C. |f

necessary, N-ethyl-diisopropylam ne (Hunig base) is
preferably used as an additional auxiliary base. The

- CORP AN AP I ISKAIRERS]s| S used as a Tur Uher
sing conpounds of

general formula I (cf. also: M Bodanszky, "Peptide

SK-N-MC cells (1 million cells) are washed twice with 250 ul incubation buffer
(Hanks' HEPES, 1 mM 3-isobutyl-1-methylxanthine, 1% BSA, pH 7.4) and pre-
incubated at 37°C for 15 minutes. After the addition of CGRP (10 pl) as agonist in
increasing concentrations (107" to 10° M), or additionally the substance in 3 to 4

different concentrations, the mixture is incubated for another 15 minutes.

Infracellular cAMP is then extracted by the addition of 20 pl of 1M HCI and
centrifugation (2000 x g, 4°C, for 15 minutes). The supernatants are frozen in

liquid nitrogen and stored at -20°C.
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Chemi stry", Springer-Verlag 1988, p. 58-59; M

Pri nci pl es of Pept i de Synt hesi s"
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of the "m xed anhydrlde process"” is preferred (J.R
Vaughan Jr., J. Aner. Chem Soc. 73, 3547 (1951)), in
whi ch the m xed anhydri de of the carboxylic acid of
general formula V } 10 which is to be coupled and
monoi sobutyl carbonate is obtained, using isobutyl

JH1ecr AR asvents of the: srmplessasa cetermined by, radieimmsnoassay
SVESSIL ARG Sheim A e o SRS TR e ealy Bging puptances are

wietdrmihbeé geaphiesiyof general formula VI are carried out
in a one-pot process, using the above-nentioned
sol vents and at tenperatures between -20C and +25C, 15

Wh%f@drﬁﬁédn&%&ﬂfdlﬁﬁ%hé mfaﬁf?r%rheﬂ‘ﬁﬂﬁﬁdﬁP %H@@&ﬂ% Koperties

general fornu erein a € groups are

fethed inhetro test deddeh descrited; ompldosgge rangpbeineent 1072 and 10° M.
general formula VI R2 O™ Nu r NOR~- Owherein R1L

and R2 are as hereinbefore defined and Nu denotes a

| eaving group, 25 for expleafdRE§ogen atom such as
the chlorine, bromne or iodine atom an

al kyl sul phonyl oxy group wth 1 to 10 carbon atons in

. al i r .
SRR Py gAY B acpprong to e
irwembatarﬁuhe@alt@merbbmltlm @h%:obigmuy @ceésable ddids are thus
met hyl or nitro groups, wherein the subst i tuents WO

sytiahlgSonihe acuigand pﬁmﬁy@fé@d@%@@m heggaghes. particularly
Lﬁgﬁ%ﬂh&@f c@i‘ste@hfe‘fﬂ@é@f‘fgs Ad thsidh féF®ch syMoré’o\;errthe compounds

yrazo optionally substitute one
mc@yling;mtupsnventibhealsmhbw asjoesﬁtaremﬁecaon the following diseases:

i‘ﬂ-nl'n%‘ﬁ*o“ gfquiﬂeggwa%ft% me él‘tlﬁ aDl 6b@f‘g§§(@§yéscular diseases,
PrdtbhireRBRMhGe, d%rﬁd@d&éd@@mbstnﬁﬁm@ @ e Bkases,

entachlorophenyl pent af | uor ophenyl , pyran | 5 or
Q?Ftl%lﬁ'afw theemali anst ragiationnipdessd skin daryagsxiesiuding sunburn, lichen,

X | .
BRI Prorfsiatyeris B, Sulsrt Bettnd: ffdnypatory gogases. oo
flaummatery Hls@Eseﬁﬁf the jointg &rﬁ@@értﬁrmlsmﬂemn\étold- &Hhiis, bBurogenic
ein all the groups are as herej nbefore defined and

gﬂgrrt@)mgepgra@g@% @f@-asw%rl@q{gnatrsm fibromyalgia}, neurogenic

inflammation of the oral mucosa, inflammatory lung diseases, allergic rhinitis,
asthma, COPD, diseases accompanied by excessive vasodilatation and resultant
reduced blood supply to the tissues, e.g. shock and sepsis, chronic pain, e.g.
diabetic neuropathies, neuropathies induced by chemotherapy, HIV-induced
neuropathies, postherpetic neuropathies, neuropathies induced by tissue trauma,
trigeminal neuralgias, temporomandibular dysfunctions, CRPS (complex regional
pain syndrome), back pain, and visceral complaints, such as e.g. irritable bowel
syndrome (IBS) and inflammatory bowel syndrome. in addition, the compounds
according to the invention have a general pain-relieving effect. The symptoms of
menopausal hot flushes caused by vasodilatation and increased blood flow in

oestrogen-deficient women and hormone-treated patients with prostate carcinoma
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nitrogen atomof the amne R3. Before the reaction is

carried out any carboxylic acid functions, prlnarg or

1YSREAFEEG ani no functions ofSaydr oxy f unct i onsPCT/EP2006/065314

present in the groups of the am ne of general formula

VI may be protected by conventional protective groups

and after the reaction has taken place any protective

groups used may be cleaved again using nethods

famliar to those skilled in the art. 20 The reaction

i ahat aastraded owgn alra:ifalvoww aitecti8d byrdime C&REiambemyanists of the

condi t nts are reacted in.the. .
EsenbaPtbalio ind Bfevs VB QAR s s S A cpratitir s therapeuti

béﬁﬁoé&h b@iﬁ@%@ﬁr&{:{ﬁméﬁ&ﬂ%m@gg rapdcarhéRtoy the absence of side

preferably -10C and +30C, and optionally in the

pefesdtice of sol vents. The auxiliary bases used are

preferably alkali metal and al kaline earth netal

hydr oxi des, e.g. sodi um hydroxi de, potassi um 25

hydferablie ties dapdpoumdeyakicoxdiflg . toathkahveriRinahre suitable for the acute
carbonates, e.g. sodium carbonate, pot assi um

AlhBRRYIEGHC SRaLTaR ehmigaReandeikaier haadashes: &erdreafing irritable
ol SN0 SELR LT Ry Byl Bl iament o
chotrilokshein ¢testetdey-deficient woreety| - di i sopr opyl am ne,

N- et hyl - di cycl ohexyl am ne,

1, 4-di azabi cycl o[ 2, 2, 2] oct ane or

ik Qb@e@bﬂe%m%e k& aéh@bé 'éd&frrgs'p%ﬂ@m téf%c%&l MsVehictly 0.0001 to 3

used may De, for exarrp ) ororret ane,

trag/d@rqfdmwvcmht Drefetﬁhbskar@é to hoelkendtthadyeyeightravian

OB B BT 6 e o s ¥ Y ieERS oPbocy
tasigRD forefefatdy Ral fo TR HR)/kPOT Bddplvbi®t ahehhdmBihRtered orally,
hydr oxi des, al kali metal carbonates or acetates are

Jw@"ﬁ@rpwrgﬁﬁmn drlp Hyacday infash Ga89- al so be added

to the reaction m xture as cosolvent. 5 The new

conpounds of general fornmula | according to the
ifﬁﬂmrttéaimemd)mﬂthi%&ﬁéa@gommamﬁbw GGRrerdlease inhibifoos is given as
exanpl.e th are & |raI cen%lpes p ent

CORPGURGEN %B’@H 'OP?\' HENG P 'ﬁsatdéﬁ‘sé”é’ﬁeeﬁ feduce the
Ritises spbciBl iapRdeSin wihieh c'a@é'! e U@ébgé1ﬁ|ay%3fr6rhe1/5 of the lower

i ndi vidual i1soners as well as the m xtufes thereof. 1o
Tineitsoingstieneshakee wpyo BE eitparupped liwifs speciiadi s of

their different physico- chem cal properties, e.g. by
fractional crystallisation fromsuitable solvents, by

FCGRP igrrelRanee blyisamsdronerves Wy, lrtageinael aphyk, vt mnervates

chiral or preferably non-chi ?wfj stationary hases

H@éb@ﬁh@sﬁkﬁb(?fféhédaw lybazplieadobern ahcpwwgatu@ltatlon of the

sﬁg%onagaﬁglaaségﬁ% Sn?)é@?gltgangﬁgég%% r]%pggl:‘rﬁ[)hasma level and

Racesntrednesstofthe Card @4}_‘1 Fa Jb@sadsloy eteali dxm)a‘lsm{:Nbumlogy, Vol. 23,
324y 1388 2l ts whi ch are produced on reacting

with an

To demonstrate that hot flushes can be successfully ireated with CGRP
antagonists of general formula |, an increased release of endogenous CGRP was
produced in marmosets by stimulating the trigeminal ganglion, leading to

increased bloodflow through the blood vessels in the skin. The effectiveness was
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optically active acid, for exanple (+) or (-)-tartaric
aJ‘?(bo'zoohff))zo (-)-diacetyl tartagic 20 acid,’(+) PETIEP2006/065314

- mononet yI tartrate or (+) or (-)- carrphorsul phonic
aC| d, or an optically active base, for exanple with
(R)-(+)-1-pheny| et hyl amne, (S)-(-)-1-
phenyl et hyl am ne or (S)-brucine. According to a
conventi onal nethod of separating isorrers the

er al rmil a

BT B R ErONEg s BOVHER P amers TS Giset y which reduces

étﬁé intPedsddiBlonl fBAs®oldh SdUarRI §1(|n RADLEd By leRdBgenous CGRP by
solvent and the resulting crystalline,

di0%st R detailedidescoptioraf the methodds disictasetltin FewdpearePatent EP 1

%ga%gggqi using their different solubilities. This
reaction may be carried out in any type of sol vent

provided that it is sufficiently different in terms of
é?e olubility of the salts. 30 Preferabl ?/ met hanol ,
@lRPo?nﬁ@gsaf‘@F%gcqmémdp the lvegliamgreaisa activain g megdel for

B g 3RS, 9 By B PR SRR U 9BL Pl

bthieveP T/ ;Emm;tr%@ﬂmbmsmmg uhdamlaaeanmahne@%wﬁ s a.g.

d r bonat, r potassium carbonat g,
SR afeh o 3 S SRR chpeRi it D G ISRNBRYY of the
ek 5 QteRAIMEE U or SXBHIME ewalneQﬁQ thh%Cmﬂnbé‘t”& Atdnthal

way the corresponding free conpound is obtained in
tchBtraatjonsr Theye pegun afterthe e«aaansmn o5p bafiaon intrstucationie the gut

S35 B SR Yo 8L 85 BBRfooay 2005

d2Bail 9862098 pRIchastrEiNg. PhamasyNExesSFRe ©B0R] B8R ARGVE022;
with a suitable reaction cggr?)onent in the (R or (S

Eopurdg @t 8t iA8n. J-IRhysiel- hY/F. By S 19IxG198)- aci ds of

general formula V needed as starting conmpounds may be

obt ai ned by reacting piperidines of general fornula

Wisl theRréNiersd henhgparsandtivitysofdbe lyeit @i theehode! disicribed, the CGRP
Eh carbonlc aci fornmul a |

erlvatives o ener.al
EnteoRie Sesiaii o HEWeligh ey b IEaaer thecamegt ef 185
GHREPR boWdI GhndRmee identical or different,
preferably the chlorine atom the p-nitrophenoxy or

trichl oronethoxy group, and with conpounds of general
tl'?lér]?‘il\lz&t%n faRher relates to the use of the compounds according to the

invention as valuable adjuvants for the production and purification (by affinity
chromatography} of antibodies as well as in RIA and ELISA assays, after suitable
radioactive labelling, for example by tritiation of suitable precursors, for example
by catalytic hydrogenation with tritium or replacing halogen atoms with tritium, and

as a diagnostic or analytical adjuvant in neurotransmitter research.

COMBINATIONS

Categories of active substance which may be used in combination include e.g.

antiemetics, prokinetics, neuroleptics, antidepressants, neurokinin antagonists,
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R2 HO QO Z 0 WO 2007/020261 - 145 -

R 5314 wherein R2 as hereinbefore

J&ﬁ@@g%%ﬁggg denotes a prote 4“lve group for a PCT/EP2006/065314
carboxy group, for exanple a Cl1_6-al kyl or an

optionally substituted benzyl group, wherein the

al kyl groups may be straight-chain or branched and the

benzyl group nmay be substituted by one or two nethoxy
groups. 5 Preferably Z' denotes the nethyl, ethyl,

t%’F‘PDBVFﬂ'Wmér histaipipe- @TWPt@ea@ﬁgomlﬁ@ Brtég@tara,muagonlsts and a-

BB sB L RRARS Y HAGbSRS. RSB mrleuludigl

CnitHté rof, carcmlrﬁ@htag@r@t@@mam a@fm@t@; drhﬂhéreérﬁf—l'n??a:ne
is conplete protective groups used may be cl eav
% whidh %ﬁé RBS{SCHGORIEr With QR0BRIOF® Berheanventional
f e V
?Cé‘;‘i':%’% rﬁﬁ"‘*‘ﬂ% G S e SRR EEtode? oSp. lsradtiftatin
fwilulolsa mdgnesianssieamte, pdlpvingamullidona, citric acid, tartaric acid,

S0 BN, el B S Lol W Sl i2he giycol,

ﬁfr@;%ﬁéﬁ@ gﬁfcoﬁ c@%ﬁﬁeaﬁﬂ’ é!c@h@ﬂ%bﬁadx&hfé‘tﬁ%éé“ﬂl&% or fatt¥ substances

pyridi ne or hyl di i sopropyl am ne’ The Internedia
tshigh asd"rafddatrmwtbf@blmmmw@@ thereoé dotoezbriventivreal galeniout

BYERAREAS 8 R G148 b R8P B e ygperons,
®ohutiohs ﬂeta’ed\c@smmmgdr sopp@iesiegnd at the
tenperatures specified above, in the presence of a

base, such as triethylamne or 20 pyridine, with or

f ' ' . .
s hot e BULESLRcich BE LD SO EAs Fertonco
@bnpe imdgdeforgaaen e tﬁmansBeréﬁdnhantnaﬂmntz&ones aceclofenac,

B ttonat ed . usin % ch l\%
RS FeetRafiing 20, Sgehupedtics mebr azaioprine.
@ﬂﬂ@feﬁéctd]ﬁuﬁﬁél' YeHbuReh, FeRgSBter, ﬂuhﬁpr@ﬁé‘r?' %&pro?é] Tﬁl%metacm
starting corrpounds of formula VIIT and 1 X are either

ketarsplenalaflynoniids, d@rwbélcankmmmnammld enarbrpaeax phenyhutazone,

e e N

thrrouf as Wedi @yrheRekareand otter s%ﬂaoak/é @Wﬂzﬁnmblt@%ngu@i as for
formul a WD 2007/ 020261 - 146 - PCT/ EP2006/ 065,314 H
xgmpleyro eCOXIb, valdecoxib, parecoxib, etoricoxib and celecoxib, as well as
substances that inhibit earlier or later stages of prostaglandin synthesis or
prostaglandin receptor antagonists such as e.g. EP2-receptor antagonists and I1P-

receptor antagonists.

ltis also possible to use ergotamine, dihydroergotamine, metoclopramide,

domperidone, diphenhydramine, cyclizine, promethazine, chlorpromazine,
vigabatrin, timolol, isometheptene, pizotifen, botox, gabapentin, pregabalin,
duloxetine, topiramate, riboflavin, montelukast, lisinopril, micardis,
prochloroperazine, dexamethasone, flunarizine, dextropropoxyphene, meperidine,
metoprolol, propranolol, nadolol, atenolol, clonidine, indoramin, carbamazepine,

phenytain, valproate, amitryptiline, imipramine, venlafaxine, lidocaine or diltiazem
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wherein R2 is as herei nbefore defined, with

@522) % % ¥CI ne in acetic anhydride as solvent in

REQ2885% kal i netal acetat®, preferably sod|W’5P2006/065314
pot assium 5 acetate, at suitable tenperatures,

preferably at 80 to 130C. The azl actones obtai ned as

primary product are hydrol ysed w thout being isol ated

to formthe conpounds of general formula XIl RZ AN OH

10 H O wherein R2 is as herei nbefore defined. By

famctatber fdibsioagpnistheugy as docexarmnpleagimaitistan avityipiar,

HotPeagt HEUafrd sBikfin, BRRTRIFL Soplrbleh bl oran
general fornula XiIl are obtained 15 R2 QU OH O

wherein R2 ié as herei nbefore defined. These are then
Fohermete e RPsantegenists wigh vamfoid geserior apiagenists, such as e.g.

Y50 PRSIt SR FeehBl il Relints gt R Pyl eceptor

mtamrﬂstebmmm r@l:m‘;itmreahta@mmt;ab I&ub edwptogamggnnstsaMAPA
ri des, such as so

kal t al h
Seochutr ARAgBPERy BHds reckiier DokeRorech B8 6. PG RNegonIst,

N@-s‘}mr@rs@CihﬁibKd(ﬂsb%éW%e g 5N®‘9§3|Rhﬁ)$tors calcium channel blockers,
hl of odi cycl ohexyl bor ane. chiral

@hpbﬁ@cﬁ al RQHype dtankerss L[N:—tymsb[ecl@rs,a)otassmm channel openers, such

3B Garer N BARE EBARY . RafU el Btpeels. SR BEE s

enanhélwiBtkeral NMDA Feschbtdraniddehiste! hbigtseherertibAhahnel
conpounds of general fornula XIV to form conpounds of

gem%lstsoﬁuﬁh! 35 &G ASIGS Aniagasiats; bradiing) resABlor @ntagonists such
'@1 Péfé @%%W fgecdgﬁﬁﬁgn& rg{%gﬁgpé%h@t Fgcr;l? aseg. CB2

pres nce aci suc roc
agodistAlG et agbnists, gontaiestatacideptorragonists csuchi e gusst2 receptor

bé reacti W(.éfﬁh thionyl chloride in alcoholic
&P0E Q‘,ayg%'e? |y methanol. Al the conpounds of

general formula | which contain primary or secondary
am no, hydroxy or hydroxycarbonyl functions are
Fhefdssabyof dhess activersubsignoesus espediantih1/5 of the lowest usually

recommended dose to 1/1 of the normally recommended dose, i.e. for example 20

to 100 mg of sumatriptan.
~ FORMULATIONS

The compounds prepared according to the invention may be administered either
on their own or optionally in combination with other active substances for the
treatment of migraine by intravenous, subcutaneous, intramuscular, intraarticular,
intrarectal, intranasal route, by inhalation, topically, transdermally or orally, while
aerosol formulations are particularly suitable for inhalation. The combinations may

be administered either simultaneously or sequentially.

Suitable forms for administration are for example tablets, capsules, solutions,

syrups, emulsions or inhalable powders or aerosols. The content of the
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15 protective groups. Exanples of protective groups
f ctions include a zyl oxycar bonyl ,

ZWE ?ﬁoq%nfzzé oxycar bonyl, 4-ni fgr%g'- benzyl oxycar bonl?/?,T'IEWOOS'(O65314
4- met hoxy- benzyloxycarbonyl

2-chl or o- benzyl oxycar bonyl, 3-chl oro-

benzyl oxycar bonyl, 4-chl oro-benzyl oxycar bonyl ,
4- bi phenyl yl - a, a- di net hyl - benzyl - oxycarbonyl or

3,,5-di net di met hyl nz car bon rQup

e sy RN SOmRRDRA T GRak Care shawd Bedt b fange from
3. 91 90wt 93¢ p?éflébé{blm'&}%}so W0 oﬁﬁ@rfﬁﬂa?cérlﬂ osition, i.e. in amounts
met hoxycar bonyl, et’hoxycarb onyﬁ n- pr opoxycar bonyl,

i which gre izt bo aghieven t%dm@gﬁam'gﬂydneclfled hereinafter.

1- met hyl propoxycar bonyl, 2-nethyl propoxy- carbonyl or
tert-butyl oxycarbonyl group, the allyl oxycarbonyl,

2Tt Brelparstirermay bd, ahnﬁih!%@érb&l'c@éﬂ}omﬁhé%rh@ﬁf/é télflet as a powder,
9-fl uorenyl met hoxycar bony gr oup or a fornyl,

aﬁ:Se@ ppwger tW@PE‘B%‘H'Q&@{QyE hﬁr Q@latmmsab)oas @ﬁ@w@ﬂme

r [ r
tr| ﬁmfaﬂ W%%%%@gp@nﬁh?%?#“bu? ﬁvé gt?#? cse{&%/tjnblnatlon
gnay eetg\mn s di mmmzyj a;ei, hulaqgeougor aqﬁemmsEthlysllc solution or using
en 4- met nzyl or 3, 4-di net hoxybenzyl group.
&’&Hﬁnt&a% ?ﬁgﬁgat i ve groups for hydroxycarbonyl

functl ons include an al kyl WD 2007/ 020261 - 148 -

PCT/ EP2006/ 065314 group with a total of 1 to 5 carbon
é?refm‘ablﬁ/omeéaf@ml Félarmecauhida} formatlatidns aremhapydterised by the

i SO 0 n- but tert ut L1yl

SSPRRRY opmtsibsam by iaim e Acrein e profemd
g;rrmytmm@n@gb@@rpounds of general fornula | obtained

may, if they contain suitable basic functions, be
converted, particularly for pharmaceutical use, into

tiﬂ% Oﬂartlanéfﬁy @}egglla%guif%’%&%‘?&ﬁﬁb@@ﬁ?oﬁﬂrﬁ\ﬁ (?‘é\f %I% éd?r? E%,S(%Fea orally,

ani c a ncl u or exa

'hmﬂnbrsmm partamllaﬂy grgférabledhthey ate dadrmhwmda@ ane ac twice a day.

d h |
Skl bliets may o2 Pllaires” o wenasts B amcRodos gofie Substance(s)
Wlfrplkrﬁtﬁ/ﬁ?é%@% GorStdnpl@GHdrit Bil@@rﬁtg sutH rda% i 'Cdga’rbonate,

Succi ni c aci d ['actic aci d, mandel i ¢ aci ,
a;eiqmmmhqspba’@cq)rdactoaex @sm@egﬁran@ sirchnag edro sharich.or alginic acid,

I d f
SO S s AGY SR, SRR a2 e or e
tdﬁﬂ/cﬁ%dﬁ@fbr&@léﬁng I‘Eﬂé@ﬁ sWch Risi PP SthOl LRI Bellulose
15 bases, particularly, for pharmaceutical use, into

asslate phihalateo gr @fahywybfwé@&eawh@ tablgts iy @lsmearaprise several
%&J‘I gbl e bases for this include for exanple sodium
roxi de, potassi um hydroxi de, ammoni a,
cycl ohexyl am ne, dicycl ohexyl am ne, ethanol am ne,
q: et hanol am ne and tri et hanol am n 20 The E‘?}%sent
iGRALRY Rhietsdnay B Rreparsdarserlingly byroatipessrrirraghced

SPRRIRusyotHE Rablets with substances normally used for tablet coatings, for

- example collidone or shellac, gum arabic, talc, titanium dioxide or sugar. To

achieve delayed release or prevent incompatibilities the core may also consist of a
number of layers. Similarly the tablet coating may consist of a number of layers to

achieve delayed release, possibly using the excipients mentioned above for the
tablets.
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have only one chiral elenment. However, the application
a\}r\@)o gtéizldggf the individual diastereoneric pairs

%jc? mi xtures thereof” Wfich are obtained P@T/EPZOOGIOGS?’M
there is nore than one chiral elenment in the
conmpounds of general formula 1, as well as the
i ndi vidual optically active enantionmers of which the
above-nmentioned 25 racemates are nmade up. Al so

included in the subject matter of this invention are
t he conpounds according to the invention, including

t%&ﬁ@@'cbﬁtaﬁﬁ]ﬁé(ﬂ?é ?%ﬁ%nééﬂﬂs‘f%c t?{r‘%ﬁ%’%&ﬁ}&qbg%c\/ gecording to the

hly@br(lgﬂl’may @miﬂnt:oaaw cefthince dweytcaier daoh asisathade, cyclamate,
07/ 020261 - 9 - PCT/ EP2006/ 065314 The new

9 sSU&ef@@ @r%ﬁVOPéneﬁDfﬂaC¢r 8t a flRyopryg |SHP'6@§6’§N"W or
SHEL 800117 MG St faonsy o tirs s
GGHRIM a:arbscg@meshyi c:eﬂuloperWeﬂemg a‘@wts smdrnam dar émmbler

RoBE SR ARRLCE Sl BleaR GG e scas it préservatives such
taRes-a9firoxybedfatéew conpounds nent i oned above and the

physi ol ogi cal |y acceptable salts thereof have
CGRP- ant agoni stic properties and exhi bit good

di . .
R S BT o BRI Y T g e
phbstances egiclar ekasiplsys pesrardd bymixird thersitivesubstandes with
The fol] owi ng experinents were carried oQut to

HEFHRITIEES 8UEthas @qiq)ifﬁ erspiteland pagideg them intp @glatine capsules.
CRIRBINE T it REETRTA %aﬁ%“ﬁg{eﬁéﬁﬁ%’l& ug{?ﬁeiw\}&h Garriers provided

ant agoni stic pr ope I es
8K- tN#SI\/ﬁllroeBG,SSL(CIIEl)@ﬁ eaudral datsher pulyatny @GRy ca o the dprivdtbes
ég— ceIIs are cultivated in "Dul becco's nodified
8 nmedi unt. The nedium is renoved from confl uent
cultures The cells are washed twice with PBS buffer
b{ G bco 041-04190 M, detached by the addition of PBS
chigntiiwtieh matbeousshinclageaforarxamnie) wated pharmaceutically

‘é‘?z?%ﬁt’aé%%u ﬂ&l%r}tgg@ﬁ Bg 'E)W nilg%ﬁ 03%018&6 #zgét%?]%? vegetable

Nﬂﬁ(@ gfoundnvb&Qdedants ol pRlyféiedtioRallalBohols (e.g. ethanol
%lucoe55 HEPES 30, H74O the cells are
CERYCPTQly LAM&IS SECh 88 e180"8iupl Aperad BaWhErUE9. kaotis, clays, talc,

?2%]?‘(2 ég)pgr\tﬂiéwﬁ{eréi owRldrs I(]@ @Sh@ﬁﬁﬂ? e 'Elﬁﬁ,dadpla BRd silicates),

onngenl using-an arrax an
sagans (feuweranfecﬁuganﬂawtoaataeé gcB@PCemuigifiefhée.g. lignin, spent
i SC rded nd, t he l.et

su t ant is I 2 .

2B EHE Tfttre dstRV S RUOTH, oRaIEn @8 My eYTaliitng Ragyiubricants
GVmdaRegiund ster&tBTAIC, séaric 48 2ABdodhed IaYlﬁrWsuﬂplQ/ate)

bovi ne serum al bumin and 0.1 % baci tracin,

For oral administration the tablets may, of course, contain, apart from the

abovementioned carriers, additives such as sodium citrate, calcium carbonate and

dicalcium phosphate together with various additives such as starch, preferably

potato starch, gelatine and the like. Moreover, lubricants such as magnesium

stearate, sodium lauryl sulphate and talc may be used at the same time for the

tabletting process. In the case of aqueous suspensions the active substances may
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resuspended (1 m / 1000000 cells). The honobgeni sed
' ozen at -80C. Th nbrane preparat
ARl do8ab | g POTEP2006/065314

or nore than 6 -weeKs under these
condi tions. 30 WD 2007/020261 - 150 -
PCT/ EP2006/ 065314 After thaw ng, the honopgeni sed
product is diluted 1:10 with assay buffer (50 nmM Tri s,
150 MM Nad, 5 mM MgC1l2, 1 nmM EDTA, pH 7.40) and

onogeni sed for 30 seconds,with an Utra-Turrax, 230
SR BESlovinusolmatb anBenesTs o Relaviings 1t adiianip the
BRifiGstsdhetittic@dbdvenper ature with 50 pM .

1251-1 odotyrosyl-Calcitonin-Gene 5 Rel ated Peptide

(Amersham and increasing concentrations of the test

in.a,total I f 25 | . ,Th . ,
THBAST Pliderre iting BoBipal B BT dndRl b et ixlgred by inhalation,
Gdrifcgbmp profemibly f tHdyedre ddrimistéred drite or twice a day. For this
pol yet hyl eneimne (0.1 % using a cell harvester. The
prepess-the gampeaasis at farmulg | haversnke matlervaigble igdenms suitable

. - ifi i ndi i S ' e bound

531 Sl PRBRAE s SO B RO

gﬁ@g’elwmntﬁimihg gnétB:ﬂthbé;%Bero_’Eb&s mpeﬂamif@eamghalable solutions,
i ndi ng curves are anal ysed using conputer-aided .

HCh BFke gptionaly:psssertan Rgmityrerwlth coppentinne! RRysiPleaically

hreepipfd 8xgpiehqw | C50 values <_ 10000 nMin the test
descri bed. Bp CGRP Antagonismin SK-N-MC cells 20

SK-NMC cells (1 mllion cells) are washed twice with
Nl i . ) '
SRl ik SEL0EE R esoft indEAR e piopdiditirce inhalable
isotuiions edsaincRides fooncébtrates utrederiléfré ady-tohes aaihthiatabda sollitions.
P (10 pl) as .agonist in ,increasing, concentratiaons . .
(176 Ptk g Wiy YiehPed BRSARa RInE TBEPdhR &re foscribed in
tnford dethf frﬁm@mew?aﬂwttﬁ@tsb@aﬁeaﬂdaﬁ mxture is
i ncubated for another 15 mnutes. 25 Intracellul ar

CAWP is then extracted by the addition of 20 pl of 1 M

shaRible pedersf ugation (2000 x g, 4C for 15
m nutes). The supernatants are frozen in |iquid

i theqpenpaundissif deeuiad are p&senbircadmioaesth phyddlogically

greeiebly nedlas) el A BB el e iR BReRis may be
U3edtth @reydste \the Uttt alile pothvaigen Eetdramigl ty tAS invegition:
substances are determ ned graphically. 5 The

ERpRRSRATRaTidesicdd-usese drarphinose). disasghapides (e.g. lactose,
5BEh4B589AB1t54d)CoRIRRRId p&Fsaccharides (e.g. dextrans), polyalcohols
(e.g. sorbitol, mannitol, xylitol), salts (e.g. sodium chloride, calcium carbonate) or
mixtures of these excipients with one another. Preferably, mono- or disaccharides
are used, while the use of lactose or glucose is preferred, particularly, but not
exclusively, in the form of their hydrates. For the purposes of the invention, lactose
is the particularly preferred excipient, while lactose monohydrate is most
particularly preferred. Methods of preparing the inhalable powders according to the
invention by grinding and micronising and by finally mixing the components

together are known from the prior art.
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inthe in vitro test nodel described, in a dosage

r 10-12 and 10-5 | NDI CATIONS ) 10
VWS%?%‘%%@?? phar macol ogi cal Mpl)“ligoperti es the COWEGE@ZOOBIOG%M

according to the invention and the salts thereof with
physi ol ogi cal |y acceptable acids are thus suitable

for the acute and prophyl actic treatnent of headaches, |
particularly m grai ne or cluster headaches and |

§n5|on headaches. ,Nbreover, the conpounds according
tBrengd! qqﬁm&t?%“%'%'ba'ﬁﬁ!ﬂaaﬂf%ﬁive effect on the

?IH; P%W?HN?WQ ﬂ'\ﬁa% b@ﬁ)‘é'o'lsr\/vﬂ%ﬁ?ﬁ‘%?f}é u%@%%{:]&%lmg to the

car ascul I seases
tioventiorcmaydioakaih b dissobesdd tiy podpediant gasion mai(spersedk form. The

d[:)(r%ﬁggécleﬁ[ part I ul ar |t¥% B%Fi [&abrq%gﬁ%h]e lnﬁ?ilaﬂ)? agrOSO?S are known

Prro¥ini thi %r’b@éhdSDﬂ%kﬂé pROYSEIRAY 8hSes bfé‘éélgcted mfdn@mr@;r y
di seases, e.g. nf | ammat ory di seases of oi nts

(ystreanbpns stk as MhPPANG; a-baitang pr nsgbutﬁea dralehyriyocarbons

L A4 e B RS AL ST U B AR ropng, butane,
myumopamé broyabiautgné UTige ﬂr@:@aﬁts@aﬁd raeglichadatiivd May be used

asthma, COPD, di seases acconpani ed excessi ve
VI N awR o Bhmideresdberackdrarticalany @aefsrr@sd:r@wmt gpges are

Hriatsd 8kané d@rlﬁéﬂ%gl%e‘”l'éﬁea EReh §G 1%'3%32”6 31 ,Ef/tbﬂafllﬁaorgethane),

i abet1 c neuropathies, neuropathies in
Cheasy e ahg,3, HB\heptafiumeop2panehang atikiuess thereof. The

é)rétggﬁgrﬁec&iy%ﬂ%#%lg @ia.l?%%pl E%cg‘vr\)/ t'hl i sic:u:r;;()]l(:lzJ 8F &\ebgse according to
ttﬁ@ﬁﬁ\?@ﬂ%ﬁ@hﬁy b &NﬁélH Wﬁéﬁﬂ%reo@ﬁ§sﬁé@§’§'c@@dl%t@ Nghbilisers,
pai n syndrone), back pain,

visceral c aints
sufaciants, aptiaxidants Bittricsaie Bnd pihadiosters. mgfxeaﬁmgredlents are
%H ﬁﬂmiﬁlﬁﬁtbomel syndrone. In addition, the
éﬁou ccording to the invention have a genera
pai n-relieving effect. The synptons of 30 nenopausa
hot fl ushes caused by vasodllatatlon and i ncreased

o7 iRelantfree inhadah! F’ég"é tigBEi ci ent wonen and

BT POBBEUI BRI aIRg (PREIRGRETER ORI psed o

rm'epareepmtbamta‘iﬁeylnafafaéﬂﬂ sdlubgns hed @Watﬂetsagpemsoss dolvents

th t | i.cat (] d , .
ocElof RIS hyBRe ialigAnbgods B SicoRalic pudfiranly shanale solutions.
bﬂh@@oideﬁtt mag weskhadr bh @t@dm{ BPASNIXERE @ﬁ%ﬁé}tarﬁ»’eﬂmaﬁm The
absence of side effects. Pr ef erablkﬁ/ he conpounds

ndatialisy auspahélonﬁ\aée]adbﬁt@@ apHeld to 7, mfeteméb!ac?uﬁoefs using

t r
BB Bt b R U OBl Bl orsamc o
(drBShicaauilds. Exahfige poLyamitulaely auttaBleuherganiy &fdsl irictude
treatment of  hot flushes _in oestrogen-deficient
vigEpchloric acid, hydrobromic acid, nitric acid, sulphuric acid and/or phosphoric
acid. Examples of particularly suitable organic acids include ascorbic acid, citric
acid, malic acid, tartaric acid, maleic acid, succinic acid, fumaric acid, acetic acid,
formic acid and/or propionic acid etc. Preferred inorganic acids are hydrochloric
and sulphuric acids. It is also possible to use the acids which have already formed
an acid addition salt with one of the active substances. Of the organic acids,

ascorbic acid, fumaric acid and citric acid are preferred. If desired, mixtures of the
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10 The dosage required to achi eve a correspondi ng

[ veniently 0.0001 3 ng/kg of body
ﬁ&bﬁeﬁ[@l{)gggrabl y 0.01 to 1 n{;eﬁkg of body wei ghtPCWEPZOOB‘(O%31er

when admi nistered intravenously or subcutaneously,
and 0.01 to 10 ng/ kg of body weight, preferably 0.1
to 10 ny/ kg of body wei ght when adm ni stered orally,
15 nasally or by inhalation, 1 to 3 x a day in each
case. If the treatnent with CGRP_antagoni sts_and/or

@hveragidnaYiaN be Used, RartiguiaBK e C@sgﬁmcafewhlch@ave other
ﬁﬂgﬁ@ﬁkk‘?ﬁ‘% H0h TR 5 5@!"@5@3%‘%2{@% r?l' a8 E;lv%ﬁhh&st; tdhtioxidants

ce the oses Speci case
dosayen axng gehtsosudit Ss aitrit laeid avescoftilc brid, for example. According

tioned, abaye up.t /1 qf t u rlimts . .

QE Shs FEatotaks idbticdnd utonsd S HEB RjdiashlnsE acid jp adiust the
trigem nal nerve, which innervates part of the

sk| n of the face. It has already been shown that

irritation of the trigem nal ganglion in humans | eads

{So-3BiveRE S/F6r btﬂeF B?T EFR% ma?%@adldjé(ﬁﬂo tﬁ@‘ﬂ) %ée[!%fi‘iﬁr%% inhalable

redness of the face Ann
@folmﬁmwgy‘pr el purp@se apieording todbe |n\£E£BIBom9lyefefred co-solvents

FFEI0F e ke Pt EARLPS W oM g S PP, F - plcohols -
Qfam(ﬂﬂé?ﬁ%@ﬁrd@i §I%§ﬁopgly%6%ﬁ9%}ﬂma PWsneghitol,

roduced in marnosets by stinul at the trigem nal
@és%h

m‘ﬁ@thﬂﬁﬂegfé@ma pRjyRroPYIenealsel aby elo@yCRF u@wy@xﬁeethylene

A3 53 Pobo IuhRnRtplafiots s The YRS BxiBPrtiand additives

tiry theie tcentexh degotbmynaiarrrmmbwglcmlyexcceplmbm suilsgtancd which is not an
whi ch rEduces |ncreas d bIooa t hrou h t he
faggvgﬁu §Qaﬁc%gblgy i gcg tg;a 1@5; upstance or
debhatdRds e R bl%rh%oﬂf&éélg éméﬁ%dsdl%hrﬁ'lﬁ 6IRst98 itBrove the

884 Bl1. 5 The CGRP

Eur opean Patent EP 1
apatitpdive sreperties ofithegacttyet substancerforrovlatior. Ritederabiy thase

iR e S e R oaf REeth & B G esba i ne desired

asdipyedo Bppiddiddi@bl agletaise ng tmhdbyratﬂé bhbimaaolsbi@m &fdct. The
subst ances such as e.

but yr
Excimients @@Hz@ﬁ@é’@ﬁp’h@ﬁﬁi@ fae F‘vlﬂa'@P'ea@léffﬁ@taaEﬁ gHchTaesoya lecithin,
I t h t
G SRR Spiib i, St 40 plSottn e il libymdiione, other
ctaitilises,; compleXingsgents; emtiakidentst dred/exprassenatives which guarantee
bal | oon i 0 f he and are_increased in .
é"’iﬁ%@ﬂ@éﬁ% hglgﬁf%du‘ttﬂ% %8 G%\a”ﬁﬁce“t@ifqrmé%’ﬁ%?‘aﬁ?/”""gs’

I
%grﬁnnsz %gtglor ég%@ a%lgﬁige? g‘ggﬂm% ’tlgtlliJ ?rte‘l}lge %B@@EQ alsdMBude

Ringsinacolog@ally agdentaldesklisiagh.as, for example, sodium chlorlde as

isotonic agents. The preferred excipients include antioxidants such as ascorbic

acid, for example, provided that it has not already been used to adjust the pH,
vitamin A, vitamin E, tocopherols and similar vitamins or provitamins occurring in
the human body. Preservatives may be used to protect the formulation from
contamination with pathogens. Suitable preservatives are those which are known

in the art, particularly cetyl pyridinium chloride, benzalkonium chloride or benzoic
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15 As they reverse the hypersensitivity of the gut in
cribed, the CGRP nt agoni sts accor dj
to the |nven ion may be used fobfrj]I the treatnent ofb¢g§P2006!065314
(irritable bowel syndrone). 20 The invention further
relates to the use of the conpounds according to the
i nvention as val uabl e adjuvants for the production and
purlflcatlon (by affinity chronatography) of
ant ies gs well as in R%A and ELISA assays
‘FQB BNZQalEs SHER PFSOARER PeNAYRtefd fNeYenas 339” knOW” from the
t fidrigd. i on of suitable precursors, for exanple by
catal ytic hydrogenation with tritiumor replacing
hal ogen atons with tritium and 25 as a di agnostic or
anal yti cal adjuvant i Xils ] sear ch.
COMBI NATI ONS 30 Cat 6%55\5 RIAENI S ECTION T aace whi ch
may be used in conbination include e.g. antienetics,
proki netics. neurol eptics, antidepressants, neurokinin

a‘h% adgele; 's+MMRand moasosimede havesaeen eltginedoo 8icewnraunds
a@"aé?f&k Wn“l@é%t :ftatelai' &B?W\lfgg dﬁl]vé’it?é:steggeod’etgﬂﬁﬂgfﬂ rﬂsﬁfgsready—made

€rs, a-agonists an ni sts
aTIKaIsmcdg,el plalteh @ml&lZQQS{ECMerﬂquaﬁmt@jtdaém no. 1.05714) without

anti phl ogi stics, corticosteroids, calcium
ﬁtﬂé&ﬁﬂ Wati@D.HTj aj 10- agoni sts or other anti-nigraine

aBRORE vALES RetEhibed Dﬁﬁgpﬂh@tr%(ﬂné p’@@’ggﬁrg /s‘éﬂlrctagq% Aee Bbtalned using

nmore 1 nert conventional 5 carrier uent
degdymade Eolygran &k K3/ UVESHoBS filphsitositgd with 0.2 mm sﬂ:ca gel)

talli I [ t te,
ToRge BT Tiaas O tef foa e ¢t ar ¢ el d
VIERERT viak S tetdrhianed unM@t’f ®e/ s Pb!%ﬂgrar\‘\@il@k éﬁ@ bbiztirdd using
wat er / pol yet hyl ene g | ene gl yco

C
Taegy-SRsis oIVATTD ik KA B54 THE: Minedep HePos B2 man elymirium
| tures

THERITREES by M R Sy AE B Bl o
sThahradios [gihaimfoo ttlte:emtaatt ltaidubetb ﬁgitﬁ apsoluese ot)tmjmmcular solvents.

ensions, solutigns, metered dose aeros
iﬂp%s%'f By Yelumergiyen spmidFs selate e %%&%‘f@&f W’I'Pg@t” Rh{IHs in
keateped for the conbinations nmentioned above include

for exanple the non-steroidal antiinflammtories
atdtde*as)sta’hmi:ptmw@eem adidnbasecand balhbolotipns uaed iy working up the

acet ar acet ano az h| opri.ne,

IEHERLAGANST ARAFEE A Bislimd Bh BisiRSagneentrations.
fSlthéJg@lfrﬁé@@ bP/lI\bﬂt@b@é WA'HHEXWEBWOWm) lsclisey fok @Rromatographic
| ef | unom de, [ornoxicam nefenam c acid, naproxen,

st 'ﬁﬁmﬂsazone pi roxi cam sul phasal azi ne, zonepirac

I | .

A BHAEIRH) G PSP B30 EBgptt Al B, 02000

used fas chiomatfgephipperificationoxTie re\qairdemﬁvlw stage (activity stage
coxi b, et orlﬁcom b and cel ecoxi b, as wel

pa
§hH§t‘%E@@%"ai%Pe use @cggrdingto he mg@tgpc@(%rg%glsgpctlons
PFRSHPEANAL hraViBEH 874 $ndlsured under the parameters listed below:

Method A:
Analytical column: Merck Chromolith Speed ROD, RP18e; 4.6 x 50 mm; column

temperature: 30°C; flow: 1.5 mL / min; injection volume: 5 uL; detection at 254 nm



10

prost agl andi n receptor antagoni sts such as e.g.

2B SR 0e8 2 Co s Bagamne, " *0 e pasnanesr

di hydr oer got am ne, netocl opram de, donperi done,

di phenhydram ne, cycli zine, pronethazine,

chl or promazi ne, vigabatrin, tinolol, isonetheptene,
pi zoti fen, botox, gabapentin, pregabalin, duloxetine,
1 i i vin, nmontelykast |isinopri

C te ribofla . | .
nire8r di s| Peieeahviovalss bivohume deRarment akaertionitrile by
! L )
e LR 8 520 R ORBRY oM volUERIADT% iy, o

ndoranmi h, carbamazepi ne, phenstidin, val proate,
mfrypf !lnn m-pram ne; venl i . i i
:ﬁltlazeﬁ¥MD 2007/ 020261 - 155|30pPCT/ EP2006/ 065314
g ot he 1P HTIB IDagoni Sts SUgH as, or—exanpte,
al notri ptan, avitriptan, eletrijptan, frovatri ptan,
naratripten, rizatriptan, sumaf@dptan and

zol mtribtan- Ellrthnrnr‘nrn nggwant_a_g_g_n_lé_t_s_\m_t_h_
v%ﬁl Il oi CPOr ecept or ant agonl sts|1Quch as e. g. 5 VR1
ant agonists, giutamate receptor antagoni sts, such as
e.g. nd u5 receptor antagonists, nmdul receptor
cMettghBst s, i G u5 receptor ant agoni sts, AMPA

J o T A e S TS

93*5'@1@54 6 x5 hﬁ%dltﬁ\'hhbé éﬁatuﬁiﬁ'?)@"@”ﬂ&ﬂa‘f‘ﬁ%f_ / min; injection
|'ockers, ~ such as e.g. PQtype blockers, Ntype

bJW@r%}JLpd@T@S"ﬁOmmi Zﬁélﬁlﬁfel openers such 10 as e.g.
KCNQ channel openers, sodi um channel bl ockers, such as
e.g. PN3 channel blockers, NVDA receptor antagonists,
phél- sensi erednt dfh@dléleb)& valih 0 OPEflent 0BaEd0AIEilE bY-
ASI C3 anta%onl sts brady |n| n receptor ant a%onl sts
doum  as qlyith O3t orf @U@'ﬁt&ﬁ* dant ageriredwithdhh¥vlonpiciacid)
CEpPLoT gy msts, Sucihras €. g- 5,:52 agonists;—CBt
agoni sts, |[Somatostatin receptor|agoni sts, such as e.g.
k62 receptior 15 agoni sts may bgpyadded. The dosage of
t hese actilve. substances is pynpilpnflv 1/5 of the
1%%est usUdPly recommended dost®o 171 of the

meity g onmmended dosE, 1. €. jt% exanpte—20—to 160
g of sundtriptan. 20 FORMJLATI The conpounds

prepared according to the invention may be
adm ni stered either on their own or optionally in
ofb€i on with other active substances for the 25
AR Lol L ol (PEBHETE ol TS} SB R Bona) - C15;
|315 manasalx Fomne , cobymin hérapatadtore, 30Up; fiead: 0.8 mL/ min; injection
nsde I whil e aerosol formnulations
rB%T ?j%tPF{}O E{Zé%hg‘ for inhalation. The

con‘ol nati ons may

time Percent of water by volume | Percent of acetonitrile by

[min] (with 0.1% formic acid) volume (with 0.1% formic acid)
0 95 5 '

9 10 90

10 10 90
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be adm ni st ered either simultaneously or sequentially.
orrrBfor adm ni st ion are for exa
q%ﬁd capsul es, solutions, {%{/r ups, emnul si onsng%ﬁ’fgPZOO@”O65314
|nhal abl e powders or aerosols. The content of the WO
2007/ 020261 - 156 - PCT/ EP2006/ 065314
phar maceutically effective conmpound(s) in each case
should be in the range fromO0.1 to 90 wt. % preferably

)5 t0 50 Ww-.%of the total conposition |

LiBEnt s wHiRMeeRrof Water PElV@h{mQ ()Pﬁm%@éaﬁﬁé“ﬂiﬁa@’e
spec] r ’ e [y

PO b P L A R
bbider,  a®a powder in a capsull¢d(e.g. a hard

el at-i-ne—clapsul n\ as—a soluti.oh_or SL.S”@-nSJ—O-nT——m&n—-
;dm ni ster ea by | nhaI ation the active subst ance
CATREP&i8 HPEY g%fléﬁﬁb‘ﬁ@ £ ﬂjigwgémeagza%nﬁﬁ%ﬂ%%d as were
or ‘aqueous- et hanolic solution or using propel I"ant
gwdftoro’ajalatthe mnabdica idPeCalaty, therefore,

p@h‘{ g‘iﬁ:ﬁ’ *SI %r?? %‘%rc By ons s r@? rtﬁgff%ﬂl’uggg cgp{tatlnri]r?g product
e UotiBed Qnﬁﬂﬁae%&fr%rdr ed en‘oodl ments above. 15 It
articularly preferable if the conpounds of fornula

|In5ﬁ@ ahaenes of anemose infoymatiam@garding the g@nflguratlon it is unclear

AR B BT8R G PR BT 20 e

a-aaemlf@uohmamak@@ptdce active substance(s) wth known
exci pients, for exanple inert diluents such as cal cium
carbonate, cal ci um phosphate or | actose,
acid, 20
gﬁdﬁsgm@%%%vgﬁ gﬁ% RF%PQ%% @F?Eggﬁi%ﬁﬁpc ansf S such as
rmgne5| um stearate or talc and/or agents for del aying
Iease car thyl cellul ose, cellul ose
%CE ate ph#‘f"(g'lbé!'? &’Oﬁé[n;w nyl acetate. The tablets
neye al so cgy‘gbhggaﬁ@ver al layers. 25 Coated tablets
d?\é be prepared accordingly by coating cores produced
Mogous| yighoromethams et s wit h subst ances nornal |y
for t for exanple collidone or
;tﬁ?% ggjﬁnggérgé?%m%}al c, titanium di oxi de or sugar.
DNIFachl eve, Uledha}eenylfoerlneaﬂ@e or prevent
Ir‘-’ﬂ atibilities the core may al so consist of a
of EHMMAESeae ni | arly the tablet coating may
eaps st of eﬂnz{l’é{?‘ber of layers to 3o achieve del ayed
rel ease, possibly using the excipients nentioned above
flor the t&blets. V\D 2007/ 020261 - 157 -

S0t ances MRREBIRYISAS ons ther eof according o the
HOAc acetic acid

i. vac. in vacuo (under vacuum)

min minute

MeOH methanol

MTBE methyl-fert-butylether

NaOH sodium hydroxide

PE petroleum ether

RT ambient temperature
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i nvention may additionally contain a sweetener such as

Wkﬁ‘ﬁ/dﬁ%ﬁs?yc' amate gl ycerp, or sugar and a PCT/EP2006/065314
fl avour ancer, a flavouring such as vanilli

or 5 orange extract They may al so contain suspensi on
adj uvants or thickeners such as sodi um car boxynet hyl
cel lul ose, wetting agents such as, for exanple,

condensati on products of fatty alcohols with ethyl ene

ide, or vat i ves Cc - hydr gxybenzoat es
sl o2 ERRPER YRR Fa BRIy RERE TR ERafuoroborate
cWF@onblnaQnmmﬁogémﬁp&hae substances may for exanple
Erepared by m xi ng the active substances with
t carritelrghygliefras | act ose or sorbitol and packing
then1|nto gel ati ne capsul es. Suitable suppositories
may be made for exanple by mxing with carriers
preypdpdrationr oft thkingwopgsindsus Hessritglbéla: f at s or
pol yet hyl enegl ycol or the derivatives 15 thereof.
Exci pi ents which may be used include, for exanple,
.1 phar maceutically acceptable organic solvents
g%%gk%% paraffins (e.g. petroleumfractions),
vegetable oils (e g groundnut or sesane oil), nono-

ction ho S .g. ethanol 20 or
%9@'3%‘{ ?55‘8@%'3&5/@ Qﬁo%{%é% g. natural nineral
powders (e.g. kaolins, clays, taI c, 9 chal k), synthetic
m neral powders (e.dg. ”T(/r/ghl/ywi\ﬁpex,éle ilicic acid

and silicates), sugars (e.g. cane sugar, |actose and
glucose), emulsifiers (e.g. lignin, spent sulphite

I or,s e
pdbfg\jv fertbuily q giioxycarbonyl-ethyl)-Id 4 Ibipmeridinyl] -cax :

%&ﬂﬂ.azﬂ)ehﬂh@t ethyRat G I
sul hag e). 25 For %r afﬂ%tgmﬁﬁgagjae??gr?ﬁg%w 16(t1ggn§273mmoi)

derféwusrl §& 4 Teipineaidinyl-4 earboxylaismin HO b &iOband thﬁel@actlon mixture
di
e B T30S R LR S R A o

mwlaﬂeama@haddeceshe Hiktueswab aéﬂl}kedrfbefi &1 &hd Jeft PRIrGiyAt at RT. The

st &?ch atine and the |jke. Moreover, lubricants
n&wa%eﬁd*ﬁﬁgfrl% I3¥RGs @Rgithe sTudsopiodict Was jurther reagted without
?u,q:ﬁégay be used at the sanme tine for the

table ting process. In the case of aqueous suspensions

tYieldact i ve 14ubg( H0R% of tmgorD 2007/ 020261 - 158 -

ﬁdﬁgm%/&}ﬂ E@l e conmbined with various flavour
ers | 56 ngs in addition to the excipients
nmentioned above. It is also preferred if the conpounds

of forrrulal are adm nistered by inhalation, 5
iperidinyl-1-yl-propipnate adni ni stered once

o o i A A SRR

ExamplaAltatin@s0 mhizCidre] theapatisr MdguidWwhy@rred for 4 h at RT.
i_nhal abl e powder s,

The mixture was evaporated down i. vac., the residue was taken up in 200 mL
DCM and this solution was added batchwise to a solution of 20 g Na,COs in 120
mL water. The organic phase was separated off, the agueous phase was
extracted twice more with DCM and the combined organic phases were dried over
Na;SO;4. After elimination of the desiccant and solvent the residue was dried and

reacted without further purification.
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propel | ant - cont ai ni ng net er ed- dose aerosols or
el | nt free inhalable solutions, which are
5&&) ngzfﬁ esent in adnixtur®3dth conventi onal PCT/EP2006/065314
physi ol ogi cally 1o acceptabl e excipients. Wthin the
scope of the present invention, the term
propel l ant-free inhal able solutions also includes
concentrates or sterile ready-to-use inhalable
solutions. The preparations which may be used
agelst di ng 188 oH88Ymeidhedon are described in nore
t ext rt of the specification. 15

ﬁ%ﬁ3V§b| 6@@3@ the conmpounds of fornula | are
present in adn1xture wi th physiologically acceptable
exci pients, the follow ng physiologically acceptable

ients may be wused to prepare the inhal able
powders according to the invention: nonosaccharides
(e.g. glucose or arabinose), disaccharides (e.qg.
|Etbyidd-64-pR@razinchprmseidindl-yippe)piosdtego- and
pol ysaccharides (e.g. dextrans), polyalcohols (e.g.
sorbitol, mannitol, xw.itsl alts .-G sodi um
chl ori de, cal ci um car bonat at%%t%?m/ﬁfé$%res of these
exci pients with one another. Preferably, nono- or
di saccharides are used, while the use of |actose or
A2 o sthy! S-[drEfF Benayt pipeeadin-duyiaplperidm -vijgiropionate

s =t irphl el anbhd waradidles 15 salidror 1.7 § (44.9 mmo

i
A p¥dneL P FiBEraaife Bl £ mL UK FIOHEAP R, reagtion mixture
cwaSpleépaed fey t handrthah stitred p@weght atRbridiengplventivnas eliminated i.

ent| nb rindi croni sing and by fin

WRSTRAY Bk R dlic ek A S Thilre 3 Bl gl ihe crude
pro@ictavds rédtetDRIrheRARRdut purfiRatiofCT/ EP2006/ 065314
Propel | ant - contalnlﬂg i nhal abl e aerosol s The

ﬁ?@ﬁellant1ééhgé9ﬂ% thednd) abl e aer osol s whi ch may be
ccorgingntadgde invention may contain

gﬁggg?ved ﬁM ?He S%Qpellant gas or in dispersed form

The propellant gases which may be used to prepare the

? -erosols are Kkno 5 fronlth- prior art.
A\ _ep‘l azin-1-yl-piperidin- Ml =D ropipnate

WY SiQRisRANSE F8I5 1y @ﬁh@ cﬂfd@o&%ucﬂomiaﬂﬂﬁne%zé SRGYIRESf 10 %

and hal ohydrocarbons such as preferably fluorinate
st Cua200a8L &tObamhwes hydragenatest topanfe at b0tGiaad 50 psi hydrogen

I | obut Th nel.|
RisEs el bat sﬁé@sﬁs%@%@ by eiRa et e HEAS was
Rivaboresd Hbehasfaboban 20 el and Xombaier Wil 7RMAP @thatic HCI (1.3
ases are 10 fluorinated al kane derivatives sel ected

oheersaipitate, f@f@eéwaétwtlpuélit@@dm@ne FEae7

t#g%gégadﬁﬁgsgbgﬁggf% %ﬁ$%§loﬁt;gfgsols

¥S&id: Wi t hi n2t619(&$%rlﬁﬂ®éor§/}1e use according to
ESI-MS:  (M+H)" =270

Amine 3

Ethyl 3-(4-piperidin-4-yl-piperazin-1-yl}-propionate
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the invention may al so contain other ingredients such

-S0l ts, stabilisers, rfactants,
3§Pﬁg@?@@ﬁg§[ | ubri cants and p&%adjusters. Al t HEsHEP2006/065314
ingredients are 15 known in the art. Propellant-free
i nhal abl e sol uti ons The conpounds of fornula I
according to the invention are preferably used to
prepare propellant-free inhal able sol utions and
i nhal abl e suspensi ons. Solvents Zooused for this
pur pose i ncl ude aqueo hoI| ef erably
et hanol i ¢ sol uti ons. Mﬁégéﬁ %E\mater on its
own or a mxture of water and ethanol The solutions
or suspensions are adjusted to a pH of 2 to 7,

ma%xf)e@ibglys-g—@Cb&mzyug{g@adlrﬁaﬂyt)@b@raémﬁl]-g?@@oﬁ’a{ermy
be adj uste usi ng acl ds sel ecte rom . noEAganl c or

aﬁg‘%mlc(@c@ aynoliEriwisiisepwmylanineandad. Dynls (6. Atsrol) ethyl acrylate
hydro 8§#§%gm(ﬁgﬁ§¢ffo%ﬁgﬁﬁghﬁﬁ$kﬁd EﬁégﬂgpSW@PJFW)

merahnel(asecaas mhe Bisstgadreshlofide aalt)iia lAIloa‘hL)Et@lH éﬁ@ﬂﬁa reaction
?fnlc a§1 % é$g§ ascorbic ackg, citric ac
MARGUES dasdreaten { tRath temapeaterel ford hohites qzﬁqimacwater was
BHEBA! thedhixtlr %é%&%&? Qel h@alict with EtGRM. 51% the combined

propi oni c aci'd etc Y &d I 'norgani ¢ acl
byghric pheséswesndried bpeiuNBQS@mm’Eer diiminationl cfdhe adesicohet and

to, use,. .t he aci ds whi ve, al ready fornmed 30 '
SEERF e Bstees PufbRY Enriaibtehd pirs aes DEREOHmH,
qbg1qrgpn|c acids, ascorbic acid, fumaric acid and
citric acid are(?referred | f deS|red m xtures of the
Wigldo07/ 02686a (56% & theapdr/ EP2006/ 065314 above aci ds
S0 bg,y rticularly in the case of acids
gﬁyhﬁéhaveﬁ%tﬁzd+ p?opertles in addition to their
Berdi fyi ngopdasilich gel, BFCH/MaOH/Nal90r9:ngs,
anti oxi dants or conpl exing agents, such as citric acid
or ascorbic aC|d for exanple. According to the
BB i Bfald use

hydr oC -sol vent s
arslJspensionarf k3 pil €:3tremud)yetbgl &{i@e‘ubenzylma)end|n-4-yl)-p;perazm-

BB AL SR R D A BB BB tor 2

60°G @hdeal psi r@amgdap@@smec irhéce;@taﬂ ét VR oﬂ'féwpﬁi\e filtrate
or other polar groups al coho parti cul arl

wag ;ﬁvaps?rataqi éfbﬁla{neS@ The oPiy prashuct W@alraaq:tyd further without

ﬁﬁmy eglycol 1lo pol yet hyl enegl ycol ,

8 propyleneglycol, gl ycol et her, glycerol,

pidigoxyet hyleen@3%lof tHualrg) and pol yoxyet hyl ene fatty

é%i$ﬂ§§ter The terns excipients and additives in
1-Meont e HdE o2 &0 any pharmacol ogi cal |y acceptabl e

substance which is not an active substance but which

can be fornmulated with the active substance or

Ausednces in the pharmacol ogically suitable sol vent

in order to inprove the 15 qualitative properties of

the active substance fornul ati on. Preferably, these

Ethyl [4,4']bipiperidinyl-1-yl-oxo-acetate

0
HN
WNJ'H(O\/
Q
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substances have no pharnacol ogi cal effect or, in

c j fth the desired therapy, no apprecia

oﬁkggﬁﬁgggg 0 undesirabl e pha ﬁécologlcal effectBC¥ﬁ$QOOGKBS314
exci pients and additives include, for exanple,

surfactants such as soya lecithin, oleic acid,

sorbitan esters, such as pol ysorbates,

pol yvi nyl pyrrolidone, other 20 stabilisers, conplexing

agents, antioxidants and/or preservatives whi ch
&@bdﬁé&ﬁm%_ﬂh&ﬁﬁwerrdm hcariexviaie shed

f .
18 5l R B0 AU 08300 LRt sotn
amfsrbo |g’(d HLHjmmcﬂhmrt-‘damgl g Thapibgridingleptattonylatd had QuthmL (15.4

T bieSRaRingin A5 o CCHl, Ehoid 180 CoRfieate-adeliian had ended
aheoblifg %Etrﬁ%g rerﬁ@i?e@éﬁ%ﬁ@ ml?t"u W%g‘%trﬁgétfor‘ i hr}:ﬁsRT The

not al ready been used e pH, i
Wi eaahﬁ»rm nmixtureowep meiked w’ranmater rthe arganic ahams wals separated off and

R RO P55 el ftmlrtbond® g HRRieSaiheng syant e esicue was

ftaken upen EADABAHedIWIdrwRS fieeeNBroudih dilkddl Gel and evaporated
preservatives are those which are known in the art,

W EYRSr |y cetyl pyridiniumchloride, benzal koni um

i de or bCoti) 7/ 020261 - 161 -
%ﬂEPZO%FOEQg??/ e 88&3 benzoat es such as sodi um
eSSt e | M e@8Gent rati on known fromthe prior
art. EXPERI MENTAL SECTION 5 As a rule 1H NVR and nass
spectra have been obtained for the conpounds

ADATsy Q&Jm]s@@emma@q AL Mcise R val ues are

det erm ned usi ng ready-nade ilica gel plates 60

F28m EF Anmerskaddsal dropuiiie tol a ealution oi 3057 (@6 wnmbluert-butyl 1-
t. he I et d d

IR bRl s3I o e S5 g e HURG he F8action

rRixelyre Weskestied oy o arh &l RTGrhymﬁtuTéQafsl évégo(aﬁ@éﬁ:i%%w V&c., the
0.2 mmsilica gel) Macher ey- Nagel (Duren,

Iresifa avasgighen 21p)in %%L@C%%@lwﬂéwﬁ wag agsee batehawvise to an
BB LGRS ODIAR VAAETE BRIC g
?slteumated wffoiétﬁeoagqueﬂmﬁhprmt\pas bﬁ_ebmdelywd@?ﬁke (n.llilhrm(tDM and the
em.no e ratios given for the eluants
COTRIESd 8IS BNage i B1es SNt Al BUIBIM the
Heaidéaht SndP¥oNehtife p%M &t V{Ié)“f o%é&é@éﬁ ol OwRich was reé)cted

concentrated sol ution of wat er. Unl ess state
durilbenwighoutphefieatian. base and salt sol ut| ons used in

SREL P2l BRGNS oneonts ol ona ¢ CaueouS
ESIMS:  (M+H)" = 269 '

Amine 5

Ethyl 4-[4,4bipiperidinyl-1-yi-4-oxo-butyrate

HN
WNMO\/
o
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Silica gel made by MIlipore (MATREXTM 35-70 pm) is

f omat ographic purifjcations. Al um nium
g&&%ém?{&lzg% made by | CN Bi ometfi®cal s (Eschwege, |EehFP2006/065314
no. 02090) is wused for chromatographic purifications.

The required activity stage (activity stage 25

[1-111) is generated bef ore use according to the

manufacturer's instructions. The HPLC data provi ded

are neasured under the paraneters Ilst ed beI ow.

ﬁo!uﬁiﬂré? ?4@( T%Qﬁnwe &%BLBIW%P %%le&gﬁ)%baé[g gfLe'E%szy]as added

a:troﬁ@:%emhﬂlﬂcﬂ@@ﬁhﬁaﬁ%ﬁ 0:0 $827 .3 bl )EBRMIAYIQE 2B8bibiperidinyl-1-
vol ume Percent of

t g qrtg ﬁﬁtéoﬁwm a bcin/mqqre@c&om/mﬂwﬁ wag &ligpdayegight at RT.
EANE AR b e evt J

(@dgiedletie mittimeobamstrsdd R (15t 561 aBdisti)red ©ERighBatRT. 200 mL
) 5 | t t 30C fl nL .
Bz g b s WhorE Rt Bkt B RG Hbbaiis Phase Masasashad with 200

hINEtGRECERS o@aﬂ@bﬁés@%a‘é@xﬂﬂ@te’ﬂ%iﬁ?ﬁ@o L 7.5% KzCO;; solution
acetonitrile by [mn] (with 0.1 %formc acid

(&Nﬂtthe@ombmdaaweotescpmsesowee aidified thcmtncaom ﬂmegmlxture was

B el RO SO FhBRg oFo56 e85 Ware

Iév5pomted4d6wm7\fadrm col um tenperature: 30C, flow
nm. / mn; n! ection volune: 5 pL; detection at

%ﬂdnm timb! Bed b heRY br by vol ume Percent of

gltrl m;,h Iaggl (wWith 0.1 %formc acid) volune
(Wltlﬂ A)for F:;Bamd) 0 95 5

‘ASb) ethyl 4-[4.4bipiperidinyl-1-yl-4-oxo-butyrate
A solution of 11.7 g (31.7 mmol}) tert-butyl 1'-(3-carboxy-propionyl)-
[4,4"]bipiperidinyl-1-carboxylate in 250 mL ethanolic HCI (1.25 M) was stirred

overnight at RT. The solvent was eliminated i. vac. and the product was obtained

as the hydrochloride salt, which was reacted further without purification.
Yield: 4.3 g (46% of theory)
ESI-MS: (M+H)" = 297

Amine 6

Ethyl ([1,4bipiperidinyl-4-yi-tert-butoxycarbonyl-amino)-acetate

%/%/ \)j\o/\

ABa) fert-butyl (1'-benzyl-[1.4"bipiperidinyl-4-yi)-carbamate
A solution of 5.0 g (25.0 mmol) tert-butyl piperidin-4-yl-carbamate and 4.46 mL
(25.0 mmol} 1-benzyl-piperidin-4-one in 150 mL THF was adjusted with AcOH to a
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9 10 90 10 10 90 WO 2007/ 020261 - 163 -
5314 tine Percen f water by volu

P@;Eé:en(? % gget onitrile by [m lri1 é)(WI th 0.1 %forrrIF'gT‘IEPZOOS"O(S5314
acid) volume (with 0.1 %formc acid) 11 90 10 In
preparative HPLC purifications as a rule the sane
gradients are used as were used to obtain the
anal ytical HPLC dat a. The products are coll ect ed under

ontrol, the fr ns containjn roduct
BB St e BrLvs W& S b34ABS TBMCAKYSROHGAC): within
| ShaURRE EGBling RO F@enghél?éa&%fﬂn%r@tv{/é@ teré byer t%@RT then
whet her theré& are pure enantiomers |nvo or
plainaﬂeaalkailneewﬁhSB@nm 30%a€£50 s selison, m;sret:lafbem hwtd%'é extracted

b i d
e e st O RIS BhSRS carBiies Srep ick sk etr ried over
D@MS@Q MfesremiiRais ofithe DdRkecahi 58P E@lpéhﬁhB%SId%{Fwas reacted
N- di met hyl f or mami de Et OAc et hyl acetate

eﬁUHaﬁlethﬁuw.rﬂcz@om hydrochl oric acid HOAC acetic

(under vacuum) mn mnute MeOH
aweﬁjanop\éﬁa@tj @E %Myl -tert-butyl ether NaOH sodi um
hydr oxi de PE petrol eum et her RT anbi ent tenperature

%) 00,/ 02026 164 - PCT/ EP2006/ 065314 TBTU
?[i ! ' tetranet hyl uroni um

t R SbRIHYT IPHFY 8.7 rﬁ%l)tfertttﬁd{ﬂr(qaﬁ@ﬁiﬁ (R4S piperidinyl-4-yl)-
carbamate and 14.3 mL (185 mmol) TFA in 80 mL DCM was refluxed overnight.

The mixture was evaporated down i. vac., the residue was combined with 200 mL
30% K2CO; solution and extracted three times with 100 mL EtOAc, discarding the

- first 100 mL of extract. The combined organic phases were dried over Na,;SOQ,,

filtered and evaporated down. The product was reacted further without purification.
Yield: 5.1 g (100% of theory)

A6c) ethyl (1'-benzyl-[1,4"bipiperidinyl-4-ylamino)-acetate

2.79 g (13.17 mmol) NaBH(OAc); were added batchwise to a solution of 1.8 g
(6.58 mmol) of 1'-benzyl-[1,4bipiperidinyl-4-ylamine, 2.69 mL (13.0 mmol) ethyl
oxo-acetate (used as a 50% solution in toluene) and 1 mL. (17.45 mmotl) of AcOH

in 250 mL THF, cooled to 0°C, and the reaction mixture was stirred overnight at
RT. It was evaporated down i. vac., the residue was taken up in EtOAc, the
organic phase was washed with saturated K,COj; solution and dried over Na,SQ,.
After elimination of the desiccant and solvent the residue was purified by HPLC.
The fractions containing the product were combined, the organic solvent
(acetonitrile) was eliminated i. vac., the aqueous residue was extracted
exhaustively with DCM and the combined organic phases were dried over MgSQ,.
After elimination of the desiccant and solvent the product was obtained as a yellow
oil.

Yield: 1.25 g (53% of theory)
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THE tetrahydrofuran 5 The preparation of starting

C I.s,descri bed bel ow. ne 1 Ethyl
3%?WOGEE)GH dinyl-1-yl- pr6 onate 0 10 Nom PQ\IT@)PZOO(S"O%?’M

tert-butyl
- (2- et hoxvcar bonyl -ethyl)-[4, 4" | bi pi peridinyl-1-carb
oxylate 4.4 nL (40.6 mmol) ethyl acrylate were added
to a solution of 10.0 g (37.3 nmol) tert-butyl
WL?EI pi peridinyl -1-carboxylate in 100 nL Et CH and
t'ﬁ%f ti dMHHXEBR0 15 was refluxed for 2 h. To

SR o yi e A O B o 88,8 ot | uved

for 1 h and left overnight at RT. The solvent was

n .cr de pr oduct vvas further
%(5'( : it t aminol-acetate

03 34B80130.0 rﬁr@loﬁ@hé _ezianWE We?ead%@g d%%rs@ttaﬁ':solutlon of1.20 g

[44Ib|p peri‘d -vl - propionate
d&%ﬁmtﬁbwfwé(‘t'rbeazﬂdﬂ Lft']bmpe:fdrnyi~t9yig o)t duetatelidd 5 mL DCM

PR ED §iza 0T fndth ol Ay wera 50haa bafcie. Tteaction

avBRaeaVSdsttedmfdr.70vRat RTLAIRY m@ﬁ'éj}éﬁo)*ﬁéd Hatan. V'a'rb I The residue
200 nL DCM and this solution was added batchw se to a

swpsitaken usr inJdetQAvashediwith $8% KiCQmselptiorrhed girigd wiver Na,COs.
PRS0 by WL PAAGPIR AABRE B8 g e

phitters poefieattbri.ed over Na2SO4. After elimnation of
t.he des cC solvent the residue was dried and
3g¢elde e Qc(%%rg/t ﬂ&(ﬂ‘ﬁoﬂ)rther purification. WO

2007/ 020261 - 165 - PCT/ EP2006/ 065314 Yield: 8.8 ¢
(88%of theory) ESI-I\/S: (MH—|) = 269 Amine 2 5 Ethyl
Age)- st (Hz4' pelidinybé mipg-acbtate

AR 8 001301480 e sy [ ST AT PSR Hor
&itﬁoﬂs&a%&wdan(ﬁ%&m anco! hraI% a0V PAICEinEs mLadend wee

a solution of 11

hygepasnated frgehiadi SR: Q(lﬂﬂd 3 peitedragen pregsarenil hgroptalyst was
EbdvBA %y dRtbARENAY aRlPthe fiffrate was evaporated to dryness. The

product was obtained as a colourless oil, which was reacted further without

purification.
Yield: 1.00 g (96% of theory)
ESI-MS: (M+H)" = 370

Amine 7

Ethyl (4-methyl-4-piperazin-1-yi-piperidin-1-yl)-acetate

H"\\//‘\N/k%\n/ﬁ]/ O
: o
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vvas refluxed for 1 h and then stirred overnight at RT.
s elimnated i. gMac and the resi
r%:ﬂg %61%[1 under an oil 6urrp vacuum The %EWOOG/OG%M
product was reacted further wthout purificati on.
Yield: 16.5 g (99% of theory) ESI-Ms: (MtH)" 360
A2b) et hyl
3- (4-pi perazin-1-VI-piperidin-1-yl)-propionate A

ens,j on ?f 16. 5 ghf t he crude product of Exanple
}gf?ga banzyi-4-niperaging u'!;. iginend-satbanitri® oH and was
W eagrnat el fh 3 - i
preslsure The 98@923 ysn?(s sTe Wd&ﬁ! %%?Iﬁ(gﬁgg' carbonitrile and

f2|2I @ gr(Rdg mmhd pipdraziae én 286 mieWiaidid avmetﬂumd foy 2aholhe
nd i 7 th | 1.3
HeBraBas STaic el dad ittt Miab PaPoGEd Ao iqyacrihe

resivaé wasTtaRe R LRAN GLIitE S a1 ékﬁ&&eé%xhﬁ@stwe é/ wnth DCM and the
bi s- hydrochloride salt. 25 Yield

cRetiygd gganwgphqsﬁsp;)/ere:drgepbovewa@@ ;%teEeruyninatton of the

RS R (e A B e T

- lmei@%ﬁle?l()z1l)- i_di n-4-yl)-piperazin-|l-vll-propion

%%31(2 5 n@%’?@&éﬁﬁélhe%rhzl di Psgpropyldgmdne agd g 0
5

54451 TRt eyt 5 s

R; £1- benzy D37 (Radygtam-Alox| DCMYMeEDHZSE) (used as the
bi s-hydrochl oride salt) in 40 nL EtCH and the reaction
m xture was heated to 90C (bath tenperature) for 3 h.

AfTbgr 1gooée@| 4Wﬁétﬁyl-%§éndJﬁdﬂ?gwgléé@z?ﬁbﬂ ure was
exhaustive extracte C an he conbi ned
dpdahk me bhlame\mm chloride selusionNd2 somol, & Mdn THF) were added at

R 237, 00.8% 05 S35 oL TEAKERl b cponire 1o

Bﬂl\/ﬂ@t'ﬂ-lFNrﬁi thé@éadt@;nllhlxtl)ﬁea}dab stréd thr(PR28atrdtbe NHY,CI solution

72 Ep':@@qi '\Nﬂ%?l%u@ Wais Stirgecﬁ\%y)arg{(ﬂ;é;: 16 etLe aqueous phase was
wafie@vRer E@A‘o Aco)’r'lblll?(—%cpﬁﬁtﬁzéﬂ Rr N§W ?{ﬂpﬁﬂi QR@LR Akaline reaction

suspensi on of
Bapohtained nextragheg exhalistivaiywwith PiGié raalzhthe combined organic phases
were dried over Na;SO4. After elimination of the desiccant and solvent the residue
was further reacted without any further purification.

Yield: 0.64 g (30% of theory)

ESIFMS:  (M+H)" =274

A7c) tert-butyl 4-(1-benzyl-4-methyl-piperidin-4-yl)-piperazine-1-carboxylate
1.35 g (6.00 mmol) Boc-anhydride were added to 1.63 g (5.66 mmol) 1-(1-benzyl-

4-methyl-piperidin-4-yl}-piperazine in 50 mL THF and the reaction mixture was

stirred for 3 h at RT. Then it was evaporated to dryness i. vac. and the residue was
further reacted without any purification.

Yield: 2.10 g (100% of theory)

ESI-MS: (M+H)" = 374




10

15

20

25

30

1-yl]-propionate and 1.0 g 10% Pd/C in 100 nL Et CH was
h for 2 h at 50C an 50 psi hydrogen
py\g(égg%aé e catal yst was fi ft9 fed off and the CT/EP2006/085314
filtrate 20 was evaporated to dryness. The oily
product was reacted further wi thout purification.
Yield: 3.6 g (93% of theory) ESI-Ms: (MtH)+ = 270 25
Amine 4 Ethyl [4,4"]bipiperidinyl-I-yl-oxo-acetate WO
2007/ 020261 - 167 - PCT/ EP2006/ 065314 Ada) tert-butyl
1' - et hoxvoxal yl -[ 4, 4' | bi pi pe r|d|nyl 1- carboxylate

) 't - -

térﬁtusbanylgn[oizﬁq Ql(@ﬁﬁenml)ﬂyﬂ-butyjak—blehgmm-é raathy]%pitﬁndm -4-yl)-

PR 1 bl e 3@k rllciit sOgBl MSOHRdas ©

WAgdrogaRxed fangd H ates0v0dny gmaﬁpétnyﬁfcﬁ;érﬂ‘ ;%saurlé Fb dShplete the

The reaction mxture was m xed w th water,

ofeslipe Ophagd- Gans. skdarese @gid@dfar&lgbe raixiuse waséwdrogenated for
?ﬁé&rﬂég ?31 éteio @ érﬁH gtgjh'}’ ﬁﬂaq{ﬁ/dﬁé&%&n Sr%'sﬁfér%ggl' %{E% %\élgég filtered

foﬂtteeémratbwméuaqadrated c@ﬂ'lm aRdc e Wapmsidiedwasietired with diethyl
va . 1o YI$| d: 3.1 8_(%7%01‘ theory) ESI-MS: (M+H) +
56 Septen dittatad and dried pi peri di nyl - 1- vl - oxo- acet at e

Sy TFA 'setoasolution of 3.1 ¢
(s%dgtm ) Pes GRS e S

eEBbMBixal MHH), 4 284 pi peri di nyl -1 -carboxyl ate in 40
mL DCM and the reaction mxture was stirred for 4 h
at RT. The m xture was evaporated down i. vac., the

r Rgey ur@mtmvit@kﬁetmyc&b%ﬂymetmmmwrﬁ.ﬁemﬁhuttwauperazme 1-
was added batchw se to an Ice-cold solution of .

Na2coscarhodalel wat er. The organi ¢ phase was .

s . X .

BR80T P fpgeraze-

dtnarbdxyiuwaNaZSOﬂiL (&fﬂSemn&jl) eathyl&txwacétbtd (FBE)% dﬁ&ilmmw)ﬁn 50 mL
’g sol vent C}Fh I‘i&; EBS obt ai ned as an oil

WhEFRR plEed Ko inat Rl 7 BUBABIAN TPEUHE RS C‘W'@ﬂ&@ 02031 259

o5l EF¥6rRb1) 588RRY triacERxyBEronyMiER was #RRIAutEANNRE and after

elimination of the cooling bath the mixture was stirred overnight at RT. It was

combined with 10 mL 20% NaHCOj; solution, extracted exhaustively with EtOAc

and the combined organic phases were dried over Na;SO,. After elimination of the

desiccant and solvent the residue was purified by chromatography (Alox,
DCM/EtOH 100:1).

Yield: 0.47 g (27% of theory)

ESI-MS: (M+H)" = 370

ATE) ethyl (4-methyi-4-piperazin-1-yl-piperidin-1-yl}-acetate
At 0°C 2 ml. TFA were added to 0.46 g (1.25 mmol) tert-butyl 4-(1-
ethoxycarbonylmethyl-4-methyl-piperidin-4-y|)-piperazine-1-carboxylate in 5 mL

DCM and the reaction mixture was stirred for 2 h at RT. This was evaporated
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Et hyl 4-[4,4'] bi pi peridinyl -1-yi-4-o0xxo--butyrate

30 WO 2007/ 020261, 168 -
%/2@855%8%65314 ABa) tert-butyl PCT/EP2006/065314

- (3-carboxy-propionyl)-[4, 4"l bipiperidinyl -1-carboxy
Iate A solution of 4.1 g (40.7 mmol) succinic acid
anhydride in 50 nL THE was added dropwise at RT to a
solution of 10.0 g (37 3 mol) tert-butyl

4. 4']bipi b 100 E ar
i £ 3e: S e atlie radd WhERRS %&a.r@masawe%s-?%?u%oacetate
GRIPWaE Guitihér reaaEl wmwan@dwur%cgucgn (19.9 ol )

succi nic acid anhydri de were added, the m Xt ure was
sfiekde ed fonoaﬁﬂ(a 0%oxf theery3tirred overni ght at RT.

. KZZ@S solution was added and the
ﬁ:fqéu)leous ph ?—I\f/a shed with 200 niL Et OAc. The
organi ¢ phase was extracted with 200 nL 7. 5% K2CC3

- solution and the conbi ned aqueous phases were

d8PEet8 ed with citric acid. The mixture was 10
extracted exhaustively with Et QAc and the conbi ned
organi ¢ phases were evaporated down i. vac.. Yield:
byl [4-( @ sbethet-pipkdadinyd-yI EsbedalBin- (-Witdcetate 369 15 AS5b)
ethyl 4-[4,4'|Dbipipe ridinyl-1-vl-4-oxo-butyrate A
solution of 11.7 g (31.7 mmol) tert-butyl

(3 car boxy- propi onyl )
[4 '] bi pi peri di nyl -1 -'ta\\//ﬁgﬁy‘}/\’é/\[f 250 nL ethanol i c
HCl (1.25 M was stirred overnight® at RT. The sol vent
was elimnated i. vac. and the product was obtai ned
as the hydrochl or| de saI tI V\hl ch vvas react ed f1urther

By T ———

métayeplpéndmm 9!)1[))|;?érairlw (Exhh'vﬁ&a)\?b)?arﬁd buWsyint. (2.77 mmol) ethyl
(1" -benzyl -f 1, 1b|? eridinyl-4-yl)-carbamate

ggptﬁqe@{e@@@ i taIU@gg jug! etpégqlqu ¢ag@ purified by chromatography

TA@Z(L?%%A PE/EEGRRIRESand 4.46 nL  (25.0 nmol )

eridin-4-one 1n 150 nL THE was adj usted
Wit Ac()—| 061@( 0% of theory)

ESI-MS: (M+H)* = 360
R¢ = 0.56 (Polygram-Alox, PE/EtOAc 1:1)

A8b) ethyl [4-(4-methyl-piperidin-4-vi)-piperazin-1-yl]-acetate

A suspension of 0.44 g (1.10 mmol) ethyl [4-(1-benzyl-4-methyl-piperidin-4-yl)-
piperazin-1-yl}-acetate and 100 mg 10% Pd/C in 20 mL EtOH was hydrogenated
for 12 h at 50°C and 3447 hPa hydrogen pressure. The catalyst was filtered off
and the filtrate was evaporated to dryness. The product was reacted further
without purification.

Yield: 0.29 g (97% of theory)

ESI-MS: (M+H)" =270
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WD 2007/ 020261 - 169 - PCT/ EP2006/ 065314 pH of 5 and

batchwise with 5 g (26.5 mmol )
I\Egl-l%@ ;g within 3 h while cog)? ng with ice. ThePCT/EP2006/065314
reaction m xture was stirred overnight at RT, then

made al kaline with 500 nL 30% K2CO3 sol ution, stirred
for 1 h at RT, extracted three tinmes with 100 nL
Et OAc and the conbi ned organi c phases were dried over
5 Na28§)4. After elimnation of the desiccant and

’ the residue was reacted further w thout
purification Yi eld: 7.0 g (75% of theory) A6b)

-benzyl -[1, 4" | bi pi peridinyl-4-ylam ne 1o A sol ution
oE”W' @)94 (ethyi- irpripleyidined-yl-pipieyazine-2-carboxylate
(1'-benzyl-[1,4" ] bipipe ridinyl-4-yl)- carbamte and
14.3 nL (185 nmmol) TFA in 80 rrL DCM was refl uxed
overnight. The m xture was ;DT—Qt ed down i. vac.,
the resi due was conbi ned ‘W 30% K2CO3
sol ution and extracted three td with 100 ni Et CAc,
di scardi ng the first 100 ni of ract The conbi ned

o) ni c ha rdld er. Na2804 15f||tered and
A ok ' s

08 Sreiv 36

vAw612 b gt{emmﬁdlwefr%nd X '5%11' (3§ 6%&104)3199%&Hmﬁ1%%9ér@added toa

(rm!xtttr@nqqpleoj 1o °Cpofpl 29 (@Qrﬁ/mnzaelyﬂ-a}mzpw-webatye(&) giPerazine-

soé hsﬂ%%fbg?o 'f)‘eg Qﬁg %MELE?@S‘F Edﬂ-?l?t sctlfh\'le\gds f%r another 30 min at

Ihsshenmkatwe 4nd B srFédionss- rflaf/mn@sm mLZ?@ﬁ]JTEtHé%veQe added

t hy oxo-acetate (used as a 50% sol uti'on
ttelﬂﬂ%macﬂaﬂdmﬁ% i( wasammhined with 280aAL saturaal NeHOER, solution,

e was stirre
8Bk s llas BBaFRBT I MR RHRIARR on SR win
rsahurdtmi Ma€! salltion apd idnieHtdee Nab O, Aftgeslirinahias 8f #RSdesiccant
M %h sat r at ed Kzl({:[)é solution and dri ed over
Vel GRS R, Ry Shrematogisaphy ilicazgrl, gradient
FE/EEDAc Uhetd pShdue was purified by HPLC.  The
fractions containing the product were conbi ned, the

ofigldhi ¢ solV&5tg (§&Loef dntary) | e) was el iminated |.

.pmel he S ,8Si due was extracted exhaustively
\Ea‘{'hM ﬂ\ggﬁm"g’gﬁbi ned organi c phases were dried
®eer  MySO40.38f (Peslyrhimisilied yen PEFEIDdr: 9gsi ccant and
sol vent the product was obtained as a yéllow 30 Q1.

Yield: 1.25 g (53% of theory) V\D 2007/ 020261 - 170 -

Pl TR A el o

Sili t hyl
10IhE ﬂ'eﬁﬁzweFe[ added to a mixture, cooled to 0°C, of 3.27 g (8.33 mmol) 1-

4' | bi e tert - butoxvcar bonv! - ani nol - acet
Q@szlpti Penr hutyw ethyl (S% -piperazine-1,2,4-tricarboxylate and 30 mL DCM, the

mixture was stirred for 10 min while cooling with ice and for 2 h at RT. The mixture

was evaporated down i. vac. at 30°C, the residue was taken up again in EtOAc
and evaporated down again i. vac.. The crude product, which was obtained as the

trifluoroacetate salt, was reacted further without purification.

A9c) 1-benzyl-2-ethyl (S)-4-methyl-piperazine-1,2-dicarboxylate
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53.34 nL (30.0 nmol ) triethylam ne were added

| sol ution of 1.20Q (3.34 mol ) et

%B%Z@ﬁbg‘ﬂa 4' ] bi pi peri di nyIﬂ% 'yl am no) - acet at ?#WEP%OG/OS%M
15 nL DCM and then 0.73 g (3.34 nmol) Boc-anhydri de
wer e added batchw se. The reaction m xture was
stirred for 70 h at RT and then evaporated down i.
vac The residue was taken up in EtOAc, washed with

5% K200B sol ution and dried over Na200B. 1o After
é| @Qrgrﬁéwdﬁml) NaPAgand taatmalraulgs pigyatA wWere addetlite a mixture

§/0 0 eor ﬁ}gigcglﬂ'&ﬁg\%fb) RRG 5 GAL | (8% erhSi) (Fornilalg’ehyde
((\Bl%éihlvhntpr)pa B0cNbYTHFapd erdacioh Xiae bardlinatl 003 et RT.

te?tcgg&&g/f\ ﬁ‘f 43e ?élgp(qEOf = cﬁw&a t?lgpgg&yborohygnde was added
@@t&wgérthew;&t@@m StiGRL B Sgéﬁﬂ 59 1@ tsgmé%/éti?%/ g?)d for 68 h at

hydr ogenat ed
Iﬁ%/Td erﬁensglué&smmpoms veera ffiftetedvef, Satwatﬁcbldg(b@g solut:on was

AHTRIE e B, HOW AR ol e i ol BB DR e oroanic

phhse Wﬁs@bp@é‘ceﬁ&ﬂpéﬁtﬁdﬁé@ bher NE&S@Q W ftet@limination of the desiccant
purification. Yield: 1. Ooéh‘ 96% of theorye ESI - V5:
yl

@mlﬁp veht Yypresigusewas ppgfi chromatography (Alox, PE/EtOAc 2:1).

t hyl pi peridin-1-yl)-acetate H-
s L S
E‘STJ!\E’QO%(M@BIH 304l a)

- benzvl - p zi n-1- ridine-4-carbonitrile A
¥f Xt ure of 0%:” (%’Ogyg(fﬁ@' %%mﬁk?‘%o*\c 11)
1- benzyl - 4- hydr oxy- pi peri di ne-4-carbonitrile and 22.0

g (255 rmol) p| perazme in 200 m. MeOH was refl uxed
P@d)ze l : ' i ae filtered, the

T T
WidakbdXyMta rthdt 2B meOTU% IFRTICaR 980IrEL IEhesPRadRl8rodiehtbd at 50°C

over Na2SO4. After elimnation of the desiccant and

3b¢ Y hﬁﬁshv@rggewrmr%mr& hethe gatalyss masditeaphoff, the filtrate

&@IS%FPR/@% kﬁ%’&r?é%s 23 ﬁhcﬁae %ﬁ(?tb@r\fagr Zprtn ‘LAI Felag%rdy\kuthout any

PQfiddion. 25: 1)
Yield: 1.06 g (92% of theory)
ESI-MS: (M+H)" =173

A9e) ethyl (S)-1-(1-fert-butoxycarbonyl-piperidin-4-yl)-4-methyl-piperazine-2-

carboxylate
A mixture of 0.90 g (5.23 mmol) ethyl (S)-4-methyl-piperazine-2-carboxylate and

1.20 g (6.02 mmol) fert-butyl 4-oxo-piperidine-1-carboxylate in 20 mL EtOH was
combined with 50 pL formic acid and 3 g molecular sieve A3 and the reaction

mixture was left for 66 h at RT. The molecular sieve was filtered off, the mixture
was combined with 100 mg 10% Pd/C and hydrogenated at 50°C and 3447 hPa

hydrogen pressure for 4 h. The catalyst was removed by suction filtering, the
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A7b) 1-(1-benzvl-4-nethyl -pi peridin-4-vl)-piperazine
gneS|un1chIor|de lution (45 mol
W\%@r}ééﬂgdded at 15 RT 5% 37 g (7.92 mml'E’ET’%IF’QOOG’065314
1 benzyl - 4- pi per azi n- 1-yl - pi peri di ne-4-carbonitrile in
100 nL dry THE and the reaction m xture was stirred
for 3 h. Saturated NH4Cl solution was added, the
m xture was stirred for another 10 m n, the aqueous

t h, Et QA nbi d th 4 M NaCH
PSR WES aramarated dies-Vae, sacdta s bayes BURTrLbY

eHréRatRFapH eémaal 3! yraiddt XM ey ég&t‘aoﬁ%@?d

or gani ¢ phases 20 were dried over
eligleh nat i o®. @ﬁgt(h%%d@a‘éheralafmt and sol vent the residue

rt her wi t hout any further pur|f| cati on.
et iMr“"?'@ S theory) "ESI. NS (MrH)' = 274 25

/R?fcé tert- llJ)UtS){/ﬂ’oly%ram—Aiox DCM/MeOH 50:1)
4-(1- benzvl t plperldln -yl ) - pil perazine-1-carb

oxylate 1.35 g (6.00 rmol) Boc- anhydr| de were added

t/!hmlxteae:bf @841y (>0.96 mm@l$ ethsﬂ (BF B@T#@tt—b&td)(yaarbﬁﬁyl [3’ beﬂdm 4-yl)-4-

P e R BBy BRIoatE Mo Bum b sy ARELAL S6n) gs rofluxed for 1
. £
Vﬁﬁg.%@%o%gg%ﬁg%éé@éﬁ ?rjlk%%% BI?% %@fﬂ(é\ﬁ% FuctioH flitered and
deied. bhe product was obtained as the tris-hydrochloride salt

nmet hy 4- vI - pi perazi ne- 1- car boxvl ate A
suséenm onbo:.\{g g?@%&g&%e mml ) tert-butyl

£S81ABenzy (M4HYeEPEB- pi peri din-4-yl) -

pi per azi ne-1-carboxylate and 300 ng 10% Pd/C in 50 nL
MeOH was 5 hydrogenated for 3 h at 50C and 3447 hPa
p\VAe o] pressure. To conplete the reaction 0.47 nL
conc. wer e added and the m xture was hydrogenat ed
for another 3 h at 50C and 3447 hPa hydrogen

Thectal filtered_  off he filtrate
S LS 9 ametiiirp fgtiin-$30- p'p%'r?é'rree%wa[komf@éesu rred
wth diethyl et her suct i O/ﬁ—\fl| ed and dried. 1o
Yield: 1.54 g (86% of thé‘cs!‘\y_/“ vMS: (MrH)' = 284
Ale) tert- butyl
4- (1- et hoxycar bonyl net hyl -ékraé:?}yl -pi peridin-4-yl)-pip
erazi ne-1- carboxylate 15 A mxture of 1.53 g (4.78
mol ) tert-butyl

Mu&m}smnmf&mm; (10 12Emvvas) tibenzﬁdﬁi-fe)f-b&tyh%ﬁtth) -plirazine-
1,e26,‘ ttxl’lgz?rboxy)ﬁgﬁja (%x\gl%s,p’g %%l ?gn(t:! OZO%Cmglm% P%/C in 100 mL EtOH was
hydrogenated for 2 h at 50°C and 3447 hPa hydrogen pressure. The catalyst was
filtered off, the filtrate was evaporated down i. vac. and the residue was further
reacted without any purification.

Yield: 2.61 g (98% of theory)

ESI-MS: (M+H)" = 259
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(5.90 mol ) sodiumtriacetoxyborohydride was added
| after elimnati of the cooling b
€ irﬁwmoggﬁ/as stirred overnight at RT. It was 2!%(‘3?/EP2006/065314
conbined with 10 nL 20% NaHCO3 sol ution, extracted
exhaustively with EtOAc and the conbi ned organic
phases were dried over Na2SO4. After elimnation of
the desiccant and solvent the residue was purified by

(&%%Tat .. (Al x DCI\/!Et 10031) .-, !YI eId 0. 4739

(4- rretdwéb erazi n-1-yl - pi perl din-1 yI) acetate At
be 5° qtapdaflaieer o2 1 YT LPLR g (1.25

rlixture of 2.66tg/(1040% tmol) 1 ~ter-butyl-3-ethyl (S)- p:perazme -1,3-

ST Pok L 45 P RE o AR 7 L

W S T r
R - L g

dﬁacetﬁéngaﬁdrmeowem addetl batchwiseoindathegeaation éxture was stirred

T e Lo T T p——
tthacetyxybdrShydvide 4ndH68 mE m&wmea dridtk mixture was stirred

&FA;NS4 rrethl-pl eridin-4-y cherazmlyI]-acetate
nqtberAg 1 abthaly 40 mL saturate K2CO3 solution'were added, the mixture

[ufhad étlrpeﬁ:f‘@f L}ggpfégt—:@% =Bl %P%{bo Wt% ﬁ?bﬁ%é}ﬂf e coéll'n%aed

acetate ana ogous rom

- @r@anie phawes yete (jﬂiedbemeyNaé_lSO4 After ehmmatlon of the desiccant and

SRR BShie et plied bY Shranaoatm RUA s Y WEIOH 100:1),

-t\,qéMene) 'ﬂgg 5@%&&% was purified b

chr omat ogr ap hXI (Al ox, gradl ent PE/EtOAc 2:1 to 1:1).
BIMS: 0. 46MyHY50866f t heory) ESI-MS: (MeH)® = 360 Rf
= 0.56 (Polygram Alox, PE/EtQAc 1:1) -} 20 A8b) ethyl

[ 4- (4- et hyl - pi peri di n- 4- vl ) - pi perazin-1-vil-acetate A
sﬂumw@mwnsm ut 0—n4élthgl Lélﬂ;eﬂa@mmﬁvl)bl@rhziheé carboxylate

[4(1- ?m“-) hyl - pj peri di n-4 %
A s of 256 (5 B aatne ol -artbigtyb SreiPl §5-Bc ame fiybpineridin.4-yl)
EifdrapRe- Ny HQPE58)SE, 3 mL EtOH and 15 mL ethanolic HCI (1.25 M) was

stirred overnight at RT. To complete the reaction the mixture was refluxed for 1

hour. After cooling of the reaction mixture the precipitate was suction filtered and
dried. The product was obtained as the bis-hydrochloride salt.

Yield: 1.35 g (79% of theory)

ESI-MS: (M+H)" = 256

Amine 11

Ethyl (S)-4-(1 —methyl—piperidin—4~yl)—piperazine—2—carboxylate

i
H—N NCN—
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for 12 h at 50C and 3447 hPa hydrogen pressure. The
filtered off 25 the filtrate was

3@’?3%@62208@95% dryness. The pro 1 was reacted fuFPh&2006/065314

wi t hout purification. Yield: 0.29 g (97% of theory)

ESI - M5: (MrH) + = 270 30 WO 2007/ 020261 - 174 -

PCT/ EP2006/ 065314 Amine 9 Ethyl (S)-4-nmethyl-

- pi peridin-4-yl - pi perazi ne-2-carboxylate 1' HNO 5

o O---/ Aga) 1- benzvl 4- tent butyl - 2- et hyl
(s 13 IsbenaylZeet i §

I8 iner1pdrdi
T@H&@P@ ofﬁ ?grﬂ' ﬁ?&é&rﬁgﬁ a@&ﬁ%ﬁ%?@ﬁg@?g?@géﬁng f gilcarboxylate

](Elxanm Adbt es¢d bsﬂtfyé tr(flﬁbrqaaqaﬂtaaam?and 1.37 mL 1- methyl piperidin-4-

ifénerlne@r G T v Stfior 141 ST  pfter @Q@ilﬁeﬁa@upé apg (14.16
J%ddiﬁrﬁ%ﬁéﬁtoﬂ?) ﬁ#ﬁrﬁf@ wBRPa e b SLRNse se the'YehEtion
adde i on Wwth

to the rea xture, it was co
a0oxture veas stiteacedvanaigbOat £J1. dttwmpombmedamtreéﬂmlp Bateated K,CO3

- SR AR B e T PR R S R BAT and he

ejdnibingd oegardé phAsesi®ereeasd ovérnﬂa?ﬁd)y After ifinSfdrdorhe
was purified by chromatography ica gel, gradient

desipcant @@ S@Fani t&leweg)dueww aurlleexi b clyronsaogisphy (Alox,
[E@Pﬁ \B: (MrH)+ = 393 Rf = 0.38

(Pol'yagr am SI I [ ca gel, PE/EtQCAc 3:1) 20 A9b)

Nlbldnzyl ZZetmgI(Sﬁ%)afahe@rryazi ne- 1, 2-di car boxyl ate 10

FA wer ed tg a mxture, cooledto 0C, of 3.27
;E? gM3 mrzwgﬁ k?bgeryI 4-tert-butyl-2-ethyl
(FR)= Pi per agi feeHy| RN 30 nL DCM the
rrF{éxture was stlrrg%ép{r 10 mnm\/ﬁ@ﬁeﬁgo)ollng with ice

and for 2 h at RT The m xture was evaporated down i.
a|n |n tOAc

_‘l >
049 gdsrﬁnsuymdaicb 16?6@5)2 mrﬁ@lqi 1&&9@&2 eitmylf(S}mr(oaﬁ@t
e

-Biperidin-4-
salt, was react urther without purification.

W oingxazine:- éxwpa(bgyw!@ier@ﬂmoogngéﬂgz PHE in 50 mL EtO was

%‘é@y@fgﬂg@ gggﬁ%@‘@%%%%lsa f cﬁ‘ogen pressure. The catalyst was

filtered off and the filtrate was evaporated to dryness. The product was reacted

further without purification.
Yield: 1.35 g (96% of theory)
ESI-MS: (M+H)" = 256

Amine 12

Ethyl (3-piperazin-1-yl-8-aza-bicyclo[3.2.1]Joct-8-yl)-acetate

AR o
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1.00 g (12.2 mmol) NaOAc and 10 g nol ecul ar sieve A3
a mxture of 4.4 of the crude pro
}A@{)(fnzA b ézﬁg 1.2 mL (16.0 m’ml?gfor mal dehyde %&%??2006/065314
water) in 80 nL THE and the reaction m xture vvas
stirred for 2 h at RT. After cooling to 0C, 3.39 g
(16.0 mmol ) sodiumtriacet oxyborohydri de was added 5
bat chwi se, the m xture was stirred for 30 min at this
t RT. The |nsluble
Al onaH SonyLpix -Baza-bisyelo[%2. 1loctane-
was agi@gq)dxmaq@e flltrate it was stlrred for 15 mn,
conmbi néd wih EtOAc, the organic phase was separated
oA mixiviie Of D 922 2NameOertAfuty 3-exo-Biaratbioyclof3.2. hipctan-8-

d Eﬁbm%&%‘%ﬁg ﬁ%{l )Pnetrgtglf]%{ﬁér'b%%}ie%m 'tl—ellggv%@cgusted with

(Bdo%t@fa pHesByand Sftredier (IVBHRT %‘héQﬁlfore wdd dobined batchwise
PoI ﬁ%@mA' ox, PE/EtOAc 1:1) . A9d)

g (98 Spnpelsadien 2%@’(%&5«1@@3@#& wehiteeqr@ingivoith ice and

°* f?fﬁ% rryPRuTRR sl DGR 1 wap sompinesttthgso mL
éﬁﬂ?ﬁ?ﬁ@g soldtkén, rthe Et‘gaﬂn&vph?te/dge%p@rthadd@ff lﬂrﬁﬁ?q@tﬂls phase
a 1o re for . e catal yst was
171 era ey SR Mt EIOARRCHRE £BRIBRY iGNy Regses were
| driatPGverdsL e ArRS efithatR g| Jf‘ﬂﬁ%@@élc?@%rﬁfs érliHng residue was

any purification. 20 Yiel eor
EESIFlfIIB’S by(wpnategrapBy fdkiga e¢lhiztOAc).

t - but oxy ridin-4-yl)-4-nmethyl -
pI Eghe%{]cmé—pgyc%é’y%%@q%?%gé@%tﬁﬁxture of 0.90 g (5.23
meomer &t hyl (S) - 4- net hyl - pi per azi ne- 2- car boxyl ate and
1.20 g (6.02 nmol ) tert-butyl
Y'@B@o p| perd- W ad22%celtheaate in 20 nl Et OH was
Mll—ﬁ@_p orm c acid and 3 g nol ecul ar
Sl eve A3 arg e reaction mxture was left for 66 h
Ry RT. The(lﬁ&mludaagelsE@Ac)was filtered off, the

E%% B‘é’ﬁg I"gﬂ-r@b gr%\ﬁn%gﬂ‘%et%p éomg%geﬁngressure

for 4 h. The catal yst was renoved by suction

fllterl ng, the WO 2007/020261 - 176 -

PeTNEPB006/ 065314  fi Itrate was evaporated down i.
.and t rlfi ed by chromat ography

\(/@?g |ca ge%%dgzggz" ()—I 98:2 to 75 25). Yield:

ESME: ( 19UveH)t kerany) ESI-I\/S: (MtH)' =356 5 Rf = 0.5

(PoI ygram Al ox, DCM MeOH 50: 1)
0.68 (silica gel, EtOACc)

A12b) benzyl 4-(8-aza-bicyclo[3.2.1]oct-3-vl)-piperazine-1-carboxylate

6.01 mL (78.0 mmol) TFA were slowly added to a mixture of 2.10 g (4.89 mmol)
tert-butyl 3-(4-benzyloxycarbonyl-piperazin-1-yl)-8-aza-bicyclo[3.2.1]Joctane-8-
carboxylate (isomer A) in 80 mL DCM and the reaction mixture was stirred for 2 at
RT. It was evaporated down i. vac., the residue was takenr up in 15% K,COas
solution, extracted exhaustively with DCM and the combined organic phases were

dried over Na,SO,. After elimination of the desiccant and solvent the product was

further reacted without any purification.
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A9f) et hyl

ﬁh,ibp%”déé | - pi peridin-4-vl- |pera2| ne- 2- car boxyl at e

V4 0.34 g (0.96 Mol 80t hyl CT/EP2006/065314
(S)-1-(1-tert-butoxycarbonyl - pi peridin-4-yl)-4-

met hyl - pi per azi ne- 2-carboxylate in 6 nL ethanolic HC

(.25 M was refluxed for 1 (J 1o hour. After cooling

of the reaction mixture the precipitate was suction

filtered and dried. The product was obtai ned as the

ekl hydr odnbGei(8@%sefitheory) el d: 0.33 g (95% of theory)

-MBL ( E 15 Am ne 10 Et hyl
('E%] l‘!}@(1 ﬁ/zﬁ%ﬂ) pizzé ridin-4-yl)-piperazi ne\-2-carboxyl
e H N 1 -0:16 @ilicy gf), BCORTydAMSOHNIS yb-18-165: Dy |
(S) - pi perazine-1, 3-di carboxyl ate A suspensi on of 4.00

g (10.2 mmol) 1 -benzyl-4-tert-butyl-2-ethyl

%W%Bbﬁ%l @(9'—5% Bidytaan! ﬁoégf%rt)-r razine-

MMy dr ogeiratrcu 1
h at 3ocrbodyl8®47 hPa hydrogen pressure The cat al yst
ered off. . .the fi down j

oo ol Folmiigidks e agdndr 585 BRRIRO R PeRalt-a-aza-

f
B _C%B iof 1]@%&3% pspég@a%fg@z% %%a/ﬁbobz '23%%%%7) ih he%M)DMF then 0.56

P@T(@ﬁgmpbmtxmbrome@etane were Sbmﬁxyad@cbdmuwrse and the reaction

&'ﬁ%tgf rﬁ{r@@ fRP ! 1{3& f-{]gfat%i 'ﬁ‘&n @165% qﬂ%mnents were filtered

biff eombhiiiOWVﬂBEwhE' thé?e)rgamemeweaslwashéa BAEO With! Ht@rated
and 1. 36 eridin-4-one in

NG w#_ﬂt'en\ﬁé@ f&tqdrt?\@d NQ:SQB ﬁﬁsfe Inafipp & therdesiegant and
S8veht the r%%rcﬂre(ﬂr%r ﬁg'tmeactég %‘%t ny further purification.

triacet oxybor ohy e were atchw se
Nwdtlon nﬂﬂﬁjg(eQR/%S)fMecrry)ed overni ght at RT. To

ﬁ:e r@ Bs.actl na further 1.00 g (4.72 mol)
(M ox% rohydride and 0.3 nL AcOH were
ﬂ#éed and bl (@iliébg)’eﬁ w@ﬁr/epwr\r@mr\ir@;?met@%) 48 h at

RT. 40 nL saturate sol uti on were added,
mxture 1o was stirred for 15 m n, extracted

1 ,
h \Z !
wm:sﬂnesrrsmarfm armg (45191 m&rﬁr) lbér&yll esrecbmow@erwylme I-BYaza-

0 % I()Alox DCM Et OH 100: 1 Yield: 1.9
E @fgff ?}]@&ri//y rHerRane viipxyate 12gy and 200 mg 10% Pd/C in
30 mL EtOH was shaken for 3 h at RT and 3000 hPa hydrogen pressure. The

catalyst was removed by suction filtering and the filtrate was evaporated to

dryness. The product was reacted further without purification.

Yield: 1.10 g (96% of theory)

ESI-MS: (M+H)" = 282

Rs = 0.21 (silica gel, DCM/MeOH/NH; 80:20:2)
Amine 13

Ethyl ({1,4'bipiperidinyl-4-yloxy)-acetate
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Al0c) ethyl (-1 -(1

-met hyl - pi eridin-4-yl)-Di perazi ne-2-carboxylate A
HWQ(%%@K% P21 88 (5.18 mml) 1-¥&rt-butyl - 3- et hyl PCT/EP2006/065314
(S)-4-(1-nethyl -piperidin-4-yl)-

pi perazi ne-1, 3-di carboxylate, 3 nL EtOH and 15 nL
ethanolic HC (1.25 M was stirred overnight at RT.
To conplete the reaction the m xture was refluxed for
1 20 hour. After cooling of the reaction mxture the
precipitate was suction filtered an dried. The
product was obtai ned 28 e oride salt.
Yield: 1.35 g (79% of theory) ESI-Ms: (MtH)' = 256 25
Anmi ne 11 Ethyl

R0 gR20 35/ oeBd)1shbdiuin trla¢etmx&tmrmkzj/drﬁieewew added batchwise to a

5(9%(3{ 8%&2;%(9 m%eb?ﬁr&lloggj%%yl\{%)%g q‘fﬁ?p{”d)zme ?-cargoxylatera?l% 280¢g
11k sz hod) ektbityl éﬁpaﬁk:fﬂﬁﬂ%)éfw-u dcetatd irt 80 BAXYHR fhd tge reaction

(Exanmpl e A9b, used as the tri oroacetate salt

mizturgiwas stieachgverpigbéat Biln ltavasoermbined agthng0 rmu)E1 WhdlaOH, the
o) f I

Thigtdrg Vel bl ob . s RF) SERPERIMPERAP dud sldar®e arase wes
ksabel'alted efferdl drival oeadlaP80,. mifter @t’erﬂ@nSifltlﬁé édsiccant and
over ni ght . It was conmbi ned wt mL sat ur at ed

E@E‘ %%T%Q%WH%PPF'?% by &P“HH@‘PH@PWEWﬁm DiMaret0:1).
eﬁg@ust i vehky g %t@?ﬁeagg the conbined organic

d

phases were over 4. After elimnation of
tHg-MBesi cd‘dﬁH)aﬁdS@ol vent the residue was purified by
chr omat ogr aphy (Al ox, 1o DCM EtOH 100:1). Yield: 2.17
g (55% of theory) ESI-Ms: (MrH)+ = 390 Rf = 0.43

(ALY ge eyl D, 4° lmémi/lﬁﬂvibky)lécé%b{e b) ethyl
(S) 4-(1-meth I-plgerldln yI') - pi per azi ne- 2- car boxyl a

tesuspansinef SRS @ ( 212151r@ol aew ﬂﬁgrt)btiowzmnméthww

|
STAIBPpEAEIY -G BElIREE Bad 500 mo 10% RAF IR ot MRk was
|hydﬁfgeﬁate’&i forl 2Wa st 50RGI enq @ﬂaﬂ’&ﬂ-"a‘ loyd rag@n predsQte. aFttk catalyst was
3447 hP. ror?ﬂ?%'pr ess The cataly wa fi | ter ed
G?WOHﬁQ%Vﬁé'CP? 1Y R “&/B‘H@F%Wéa etvapar tadrypges. The
%@W“mabﬁgﬁéﬁ/&,ﬁg'ﬁ? eorls';}ﬁka%ﬁ hout purification.

Yield: 2. 15 g (99% of theory)
ESI-MS: (M+H)" =299

A13c) ethyl ([1,4"bipiperidinyl-4-yloxy)-acetate
20 mL ethanolic HCI (1.25M) were added to 2.02 g (6.63 mmol) fert-butyl
([1,4"oipiperidinyl-4-yloxy)-acetate in 20 mi. EtOH and the reaction mixture was

refluxed for 3 h. After cooling to 0°C the precipitate formed was suction filtered and
dried under a high vacuum. The product, which was obtained as the bis-
hydrochloride salt, was reacted further without purification.

Yield: 1.74 g (76% of theory)
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ESI-MS: (M¥H)' = 256 Amine 12 25 Ethyl

-pi perazin-1-yl - 8-aza- bi cycl o[ 3. 2. 11 oct - 8-yl
&%Q%Irq%”% 261 o yo WO 2007/ o%oz -~ 179 - Y1)~ 458} Rbaoosiossata
PCT/ EP2006/ 065314 Al2a) tert- but yl
3- (4- benzyl oxvcar bonyl - pi perazi n-1-vl)-8-aza-bicycl o[ 3
2 1l octane- 8-carboxvlate A m xture of 5.00 g (22.2
ml ) tert-butyl 3-oxo-8-aza-bicyclo[3.2.1joctan-8-
car boxyl at e and, benzyl pi perazi ne-1-carboxylate in 60
ASHME: was (MdjUsEed™ith 5 AcOH to a pH of 5 and
stirred for 1 h at RT. The m xture was conbi ned
bat chwi se with 5.64 g (26.6 mmol) sodi um
tArhimeetHoxybor ohydri de while cooling with ice and the
reaction mxture was stirred overnight at RT. It was
conbi ned wth 150 nL 15% K2CO3 sol ution, the organic

DR RV Rt el Oac and the. conbi ned

organl c phases were 1o, N r aS4. After
elimnation of the desi ccant and sql vent the residue
was purified by chromat ography (silica gel, EtQAc). 2
i someric products were able to be isolated: Isonmer A

A ki ey Bl e s+ eshtaten i me (HPLO) -
$02mDiC M o4l 7BhL (6@ ‘Brfﬁf'no? 1- 8@@9@ ;%nd?n-@%r@é @%M\@éed to
t heory ESI - l1ca gel

Et1@@)()5@~§2'ﬁb‘ﬂqb)e¢iby|l piperidinatyl- aﬁat@tellbUBOan. of THF and the reaction
e AP A BRI BB 157

(@2 89nn‘mb)|s)odﬂrﬁﬁﬁa&&tb&;lrborohydnde and stirred for another 36 h at RT. 100
(4- benZéI oxycar bon % per azi n-
f% 0% Na@H,welr pdded to the r@@'@mn@duqﬁamgm%@@racted twice with

(0BGAR M E'a@dﬁﬂe | t@gg; pﬁ&%%tw(%’é ddHe?&t & N N@%m After

stirred S evaporate
malmaiwndﬁdha@estcaaemmq)smlneﬂﬁ% KesidGe vweasl purified, by HPLC

tract ed with DCM and the conbi ned
ﬂgnl c phgg}a ae Orthed P
ESI-MS: (M+H)" = 345

Rf = 0.55 (silica gel, EtOAc/MeOH/NH; 90:10:1)

A14b) ethyl [1 4'bibiperidinyl-4-yl-acetate
a suspension of 3.24 g (9.41 mmol) ethyl (1'-benzyl-[1,4'|bipiperidinyl-4-yl)-acetate
and 300 mg 10% Pd/C in 50 mL EtOH was hydrogenated at RT and 3000 hPa

hydrogen pressure until the theoretical amount of hydrogen has been taken up.

The catalyst was removed by suction filtering, the filtrate was evaporated to
dryness, the residue was combined with 50 mL EtOH and ethanolic HCI (1.25 M).
The mixture was evaporated to dryness i. vac., the residue was stirred with 100
mt DIPE/isopropanotl (2:1), the precipitate was filtered off and dried at 35°C in the
circulating air dryer. The product was obtained as the bis-hydrochioride salt.
Yield: 2.90 g (94% of theory)

ESI-MS: (M+H)" = 255
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30 dried over Na2SO4. After elimnation of the
\Mﬁﬁ#ccat and sol vent the product was further reacted
obit /%HO3ur i fi cation. WO 208%7 020261 - 180 - PCT/EP2006/065314
PCT/ EP2006/ 065314 Yield: 1.50 g (93% of theory)
ESI-MS: (MtH)' = 330 Rf = 0.16 (silica gel,
DCM Cyc/ MeOH NH3 70: 15:15:2) 5 Al2c) benzVi
4- (8- et hoxVcar bonV( et hVl - 8- aza- bi cVcl of 3. 2. 11oct - 3- VI
) - pi perazine- 1-carboxvlate 1.29 g (9.30 nmol)
KBCEBwer e ad86dsiliea geb EIQACMEBHINDL YOL#NIY | 4- (8- aza-
bi cycl o[ 3. 2. 1] oct - 3-yl ) - pi per azi ne- 1- car boxyl ate
(Al2b) in 10 nL DMF, then 0.56 nL (5.00 mmol) et hyl
bAmimegst ate were sl owWy added dropw se and the
reaction 1o m xture was stirred for a further 4 h at
RT The i nsol ubl e conponents were filtered off,

c phase was washed
{Fﬁﬂgﬁ’t%@ﬁ@t%@l%@ g_:lol ution and dried over
Na2804. After elimnation of the deﬁ ccant and
sol vent the residue was\gant gd>wi t hout any
further purification Yield: 1.75 g (92% of theory)
15 ESI - MVE: (M+H) =416Rf =0.72 (srllca gel
/ Qs \ ;

eUﬂdem p&mgemmtnfosibhé’fb @ nﬁlﬂtuﬂ@ofmmo)g p@az yhmol) methyl 3 plpendln-4-

(8- et ho car 3 r)s hyl -
bY' d:yeprgpg ariql & nfq ¥ rr@mﬁgrtgq-ibh@df t-Bipeyides-carboxylate in
(ﬁiﬁﬁ) THFQNE?QQd teHOtcf%P ﬂILI%f 5t @ ctiH gﬁﬂl’ré"%ﬁﬁ_@ﬁ@ stirred for 1

for 3 at 3000 hPa hydrogen pressure
cl_atataRifstﬁftﬂasoomtwe@”(bmesmwmrewvas torabineg eichwise with 5.15 g

@4t Bl B I PRRERIGIO R AEERT ihe tradtph kst s stired
(&ﬁ%r@ﬁt thfﬂ Withi? 20 RSh- 6 mI( Msd% K. A82sMltion Wefd added, the
(silica g DCM MeOH NH3 80: 20: 2) Amne 13 30 Ethyl

(Pixture) %%%@@crtad ﬁlgrrleeztﬂv%wsl Eieécand the aoained opgnic phases

b I
g ot et TR YT tesiogant and solfent he residue
reax jurties réaded gw’(hbﬁrt ﬁﬁiy lfﬂrrtﬁer proification.
tr| etoxy hy re added batchwise to a 5
re of %D‘*@Q(gg’%ﬂf §%Htol ) benzyl
éEgixmg@l per(Nﬂer)e_135gar boxyl ate and 2.80 g (12.36

mmol ) tert-butyl (piperidin-4-yloxy)-acetate in 30 nL
TRE= and t hé.63 égiliceogel, DCM/MeOH/NH; 80:20:2)

A15b) ethyl 3-[1.41bipiperidinyl-4-yl-propionate
5.40 g (15.2 mmol) tert-butyl 4-(2-methoxycarbonyl-ethyl)-[1,4'|bipiperidinyl-1'-
carboxylate in 150 mL ethanolic HCI {1.25 M) was stirred overnight at RT. The

solvent was largely removed i. vac., the precipitate formed was filtered off and
dried. The product, which was obtained as the bis-hydrochloride salt, was reacted
further without purification. '

Yield: 2.30 g (79% of theory)

ESI-MS: (M+H)" = 269

Retention time (HPLC): 1.2 min {method B)
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m xture was stirred overnight at RT. It was conbi ned
with 50 ni M NaOH, the mxture was stirred for_ 1 h
afGAo0 mﬁﬁed with Et OAc, th&%rgani c phase wasPCT/EP2006/065314
separated off and dried over Na2SO4. After elimnation
of the desiccant and 10 sol vent the residue was
purified by chromatography (Al ox, DCM MeOH 100:1).
Yield: 3.10 g (65% of theory) ESI-Ms: (MtH)' = 433
Al3b) tert-butyl (f

1, 4" | bi pi peridinyl-4-yl oxy)-acetate 15 A suspension of
3 ‘%ﬁ}‘% 7.12 mmol ) benzyl

46 r't - but oxycar bonyl net hoxy-
[1,4"]bipiperidinyl-1'-carboxylate and 300 ng 10% Pd/C
in 60 nL MeOH was hydrogenated for 2 h at 50C and
Jahy! fribdrriRRIPEREhYIpRiBgEdine! -Vithsityateal yst was  renoved
by suction filtering \/(he filtrate was evaporated
to dryness. The prodi C Urfher without
purification. 20 Yield: 2. 15 g (99% ef theory)

ESI-Ms: (M+H)+ = 299 Al 3c) et hyl

([1, 41 bi pi peridinyl-4-yloxy)-acetate 25 20 nL

A Teajathy 4-a-{4- ﬂem:waaneudwlwnnwdﬂw @Szllgadtﬁraﬁé mol )

35 der aibaosh ptinadraB el MOHUIR Sk i 4 G20 Rtk seneR4-piperidin-
Y-PrpipbtHneS Y | '7@) e (Q@Ot l'?lﬁ'ld?rmﬁh W’cﬁr)f@(‘}){a@gu%ﬁ acid in 70

suction filtered and 'dried under a vacuum
pn it wagtadiustedito aiphhoine withsAcDi amd&etlrlrejdcfoodm atr RTeAfter

T T P
Wﬁférﬁﬁ%@%ﬂQﬁ§3ééctaoESthe v(/éé*éﬂn"ed:oae?rll' 'a'ﬂRTl‘Wiﬁﬂn 15 min 80

Et h b b| pi peridinyl-4-yl-acetate NNN N, ~
;9)‘ 3 /:hgﬂg O3 solution were added dropW|se the aqueous phase was washed

hiseGREESORE shol UaBPel ol s i BB 808 Solfh wes
aalttdied the m@:cihlia&a igprméd v&mﬁév@i Ibwk;uctlon flitermg, the filtrate was

r|d| teln 100 nL of THE and t he .
nh %—i‘éf\ﬁ agHPPV%BhP%‘? wasievapogfed g dryness i. vac..

nFHét #ersﬁjdéﬁﬁa§ efHeihngs mbﬁi@m&" e°t§ H‘!—Iéﬁ( 1128 M) (e lﬁe reaction

mol ) sodi umtrlacetoxy bor ohyadr e and stirre
anisture wasssthregt overnighb et RFFLitlfm Nsauerabﬂejcmluedaco thengesidue

d h
RS 3 R St S crone
el thbladhMned\biginic phases were dried over Na,SQ,. After elimination of the

desiccant and solvent the residue was further reacted without any further

purification.
Yield: 2.90 g (65% of theory)
ESI-MS: (M+H)" = 374

A16b) ethyl 4-(4-piperazin-1-yl-piperidin-1-yi)-butyrate

A suspension of 2.90 g {(7.76 mmol) ethyl 4-'[4—(4-benzyi-piperazin~1 -yl)-piperidin-
1-yl]-butyrate and 300 mg 10% Pd/C in 60 mL. MeOH was hydrogenated for 24 h
at RT and 3447 hPa hydrogen pressure. The catalyst was removed by suction

filtering, the filtrate was evaporated to dryness, the residue was taken up in DIPE
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15 elimnation of the desiccant and sol vent the
residue was purified by HPLC. Yield: 3.27 g (17% of

t WEb#Gpy /(28P6 f/s

Et QAc/ MeOH/ NH3 90:10:1) 20 Al4b) ethyl
f1,4'|bipiperidinyl-4-yl-acetate a suspension of 3.24

g (9.41 mmol ) et hyl

(1" -benzyl-[1,4"] bipi peridinyl-4-yl)-acetate and 300

ng 10% Pd/C in 50 nL Et OH was hydrogenated at RT and

3aDa ife istyrdpagenamt esmbiredumth 4 M hl@lﬁrhepir eibixaada The precipitate

e Pt S0 AroR. 175 pepdiy naSbANEE A oy hydrochloride

orated to 25 dryness, the residue was conbi ned
with 50 nL EtOH and ethanolic HC (1.25 M. The
miRldur e was evapor at b0 o (MWYprmdfdedry) vac., the residue

I rred with 100 E%IDlP |sopropanol (2:1), the
\;I)Eé%tate was filt&Vi)of£P4nd dried at 35C in the
Rétention tine @PLCY. yen.7 e (meddddq) was obtained as the

bi s-hydrochloride salt. Yield: 2.90 g (94% of theory)
30 ESI-Ms: (MrH)' = 255 WD 2007/ 020261 - 183 -

P P2006/ 065314 Rf = 0.05 (silica gel,
é%{&'c%/fgm NH3 70: 30: 3) Am ne 15 5 Et hyl

3 [1, 4" ] bipi peridinyl-4-yl-propionate Al 5a)
?@yﬁgt%b@(%'ﬁrbahg'lpeﬁfjﬁ‘?ﬂ “CRPOXYRER pi peri dinyl -1 - car

boxyl ate Under a nitrogen atnDSﬂrere a m xture of
4.00 g (19.3 mmol) neg j hgi-4s 10

yl -propi onate and 3.85 g (19.3 mml) #etlt-butyl

4- oxo- pi peri di ne-1-carboxylate in 50 THE was
adjusted to a pHof 5 wth AcOH and the m xture was

stirred for 1 h at RT After cooling to OC the
Wia) dertlady| dddpers agnyEpipefidinsd-yB-piperazines1-carboxylate

m{mt.mwmmgtooﬁgoﬁ@m& L

re was stirre
&BopMSGftOSICE% K467 maial} ieﬁﬂfbmhtzxpmdad dih- 4M}ﬁ|p]9’isaﬁhat1utaboxylate

A S ek 200 BT St v

%é Hh& Hhe FEbc%nWﬁt&@%a%cﬁﬁFeoa&%rﬁghV SORT! RSyALRHEMED with 200

further reacted w thout any further purification.
‘mleIOﬁ'IS% KEC@s $f7|9l@ts)mth'efwgalyl): phEse wWas: sgparaied off 366 dded over

é\{ﬁ&%gﬁf g'lmmazL g é:]f‘tranﬁN%lc:ﬁaryl rﬁg %ﬁY%ﬁglPé}%s:%e &)as further

(rééct%dlmmobt bRy Fuldnurification. o o
4-(2- met hox3écar bon(yl - et hyl % [1,4"]Dbipiperidinyl-I"-
Yield: 0 g (87% of thedry

A17b) benzyl 4-piperazin-1-yl-piperidine-1-carboxylate
25 mL TFA were added at RT to 16.0 g (39.7 mmol) tert-butyl 4-(1-
benzyloxycarbonyl-piperidin-4-yl)-piperazine-1-carboxylate in 200 mL DCM and

the reaction mixture was stirred overnight at RT. lt was evaporated down i. vac.,
the residue was taken up in 200 mL water and 200 mL EtOAc, the aqueous phase
was separated off, combined with 50 mL 15% K,CQj3 solution, extracted twice with

200 mL EtOAc and the combined organic phases were dried over Na,SO,. After

(MHH) © = 345 R85 0.55 (silica gePCT/EP2006/065314
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carboxylate in 150 nL ethanolic HCl (1.25 M was

ight at RT. The 25 solvent was |argel
Wﬁbé@glq%\é%g t he preci pi tat®® formed was fil te?@ﬁ”EPZOOG"%%M
of f and dri ed. The product, which was obtained as the
bi s- hydrochl oride salt, was reacted further w thout
purification. Yield: 2.30 g (79% of theory) ESI-Ms:
(MtH)' = 269 30 Retention time (HPLO: 1.2 mn (method

B) WD 2007/020261 - 184 - PCT/ EP2006/ 065314 Amine 16
alwnamq r4f ihegtasacqant andisopiepé thediesidueywys macedindthmny further

Wﬂk?ﬁ benzvl - pi perazin-1-vi)-piperidin-1-vll-butyrat
evichider a .00 gd8B%adMbephgre a mixture of 3.11 g

( 0 _nmol ) en I-4 pi peridin- 4-yl-piperazine and
7'%’0’\"1%_ (1@’6’ 415%| n water) 4-oxo-butyric acid
in 70 1o nL THE vvas adjusted to a pHof 5 with AcOH
and stirred for 1 h at RT. After cooling to 0C, 5.35
grie2prepanatoin) ofdbdifinal conpcendsishdescliyed hdecimaftey: added
bat chwi se and the reaction m xture was stirred
overnight at RT. Wthin 15 min 80 nL of 30% K2CO3

oldhplen were added dropw se, the aqueous phase was
yvasﬁe%l twice with Et OAc and evaporated down by hal f

vac. 1 MKHSO sol ution was 15 added, the

"%tﬂ%ﬂ (9L PO, LR TR DN e A1 205
ubaaleydmasi Buepebdiaedpincd-ghypesiiihe- 1vmbonylc'fk5q prepioas-1,4'-
ken up in 150 nL ethanolic HC (1.25 and the

r@%ﬁ@?f‘%‘ﬁyl %Cﬁftiﬂ’%d%s stirred overnight at RT It was
evaporated down |I. vac., the resigue was taken up in
alittle 15% K2C03 sol ut | on, ex ted exhaustively
with Et QAc 20 and the conbi ned ani c phases were
dried over Na2SO4. After elj\rrigna I ofi of theo desiccant

and sol vent the reshglengs g H@ﬁ&ww/t\hout
any further pyrifichtion. Yield: 2.90°g (65% of
theory) ESI-Ma—A |—|)+ = 374 25 Al6b) et hyl

4- (4-piperazin-1-yl ¥piperidin-1-vi)-butyrate A
suspension of 2.90 g (7.76 mol) ethyl

4-[4- (4-benzyl erazin-I-yl i peridin-
a{)| ] S&E};&:&é@ %{glnﬁfﬂ"r(‘hﬂﬁﬂﬂ)llw m%)é)mrﬁwtrﬁNOMmMﬂmw_
ogenated for 24 h at RT and 3447 hPa hydr ogen

pressure. The catal yst was renoved by suction
39.7 g (335 mmol) N-acetylglycine were added to a suspension of 50.0 g (224

mmol) 4-amino-3-chloro-5-triflucromethyl-benzaldehyde and 27.5 g (335 mmol)

NaOAc in 202 mL acetic anhydride and the reaction mixture was heated to 115°C

for 1 h. After cooling to 80°C 100 mL water were added dropwise, while the
temperature of the mixture was maintained at 80°C. The suspension was heated
to 95°C for a further 40 min and then added to a mixture of 250 mL toluene and
500 ml. water. The suspension was stirred at RT, the precipitate was suction
filtered and dried at 60°C in the circulating air dryer.

Yield: 48.8 g (68% of theory)

ESI-MS: (M+H)" = 321/323 (Cl)

Ri= 0.37 (silica gel, DCM/MeOH/AcOH 20:10:1)
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30 filtering, the filtrate was evaporated to dryness,

WééPﬁZ} ggg%,]was taken up in D PE WO 2007/ 020261 -_185

- © 1065314 and a |itde i sopr opanol and CT/EP2006/065314
conmbined with 4 MHC in 1, 4-di oxane. The precipitate

was suction filtered and dried. The product was

obt ai ned as the bis-hydrochloride salt. Yield: 2.50 g

(90% of theory) 5 ESI-Ms: (M+H)' = 284 Retention

time (HPLC): 0.7 min (nethod B) Amne 17 10 Benzyl

4- pi perazi n-1-yl - pi peri di ne-1-ccaar bboxyl ate

2@'1[\"3? “Sining-3 0h/@R8-sffiloRithdthy1- -2-0x0-propionic, aci
Fosusgeniseonfofs®i. 0tg (B00ahmél)X 2, Fik2-a48tyaminpl3-(banind-3-chloro-5-tri-

oo LR hSBRSVIiE Apin PP . 1 4. dioxane and 1080 L 4 M HCI was
STgE oy gyt _

PO b S oAb i .

~aol, icngledi toHRT i the sahstanbe precipitated wasiltered wifswashed tdce with

jght at RT.. |t hed.with 2 mL of %
AEBAL e dredat BTl e frsidlie Wag tasstim Lsp R toluene,
PRl e MiedrcoorPin@e A bath. TheProdpitate fBfméd ¥as filtered,

desi ccant and sol vent the residue was further 20

measbed yvith Prand digd indbesdeuisting faircdiyeoat 50°G.el d: 16. 0
(1879 r b) benzyl 4-piperazin-|
9§§I§p§%§9&?€(§¥hh% oxylate 25 nL TFA were added at
EBItMS16. O(Mg-H)3¢.280M28d JClyert -butyl 4-(1 25

enzyl oxycarbonyl - pi peridin-4-yl)-piperazine-I-carboxy
Nafe in 20@-%@%9&}2@0%9%&%3&&2@%@ure was

stirred overnight at RT. It was evaporated down i.

vac., the residue was taken up in 200 nL water and
100 niR minhe3- Gdritberemetind pheapbrZabedtory-propionic acid

i ned w 50 15% | uti. . ext t .
ARG ot 88 83 ot i AT AP sk orane n 150
PHLATRIF wes added efbpvies td\a2otionASres.0 W2 29 rimeB 82@lamino-3-
186 - PCT/ EP2006/ 065314 elimnation of the desiccant

shiore-stiviBherameihylhenyd-2waxopearionis acid And .2 Lt (224 mmol)
oA fond 4, B R o 8 o Rl s
keptes dr5 hed thietenpafatwe:and then heated to RT within a further hour, with
80 mL 4 M NaOH were added to the reaction mixture, it was stirred for 5 min,
cooled to 0°C, combined with 300 mL MTBE, stirred for another 20 min at this
temperature and then the phases were separated. The organic phase was
exhaustively extracted with water, the combined aqueous phases were acidified
with 4 M HCI, exhaustively extracted with MTBE and the combined organic phases
were dried over Na;S0O,.

The THF/MTBE/NaOH phase was acidified with 4 M HCI, the phases were
separated and the organic phase was evaporated down i. vac.. The two residues
were combined and reacted further without purification.

Ri= 0.20 (silica gel, DCM/MeOH/NH; 80:20:2)
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Exanple 1 | o Ethyl
V\fd ﬁ@/é”zo(z% ar2n 2053 chl or o- 5- tlééfl uor onet hyl - phe% }E_P2006/065314
tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi peri di ne-1-car bon
onxy]-propionyI}-1,4'- bi pi perid inyl-4-carboxyl ate
Ll NH2 }OL 1A NI N ON LOO H15 1 a)

(Z, E)-2-acetyl am no- 3- (4-am no-3-chl oro-5-trifluoronet

,0’1}%@ g (335 mml) N-acetyl gI yC| ne were added to a
suspen3|on of 50.0 g (224 nmol)
AT agricruslesproLiot of-Bxamplel woiba@rgitvwed disenized deif@enlahdOH and 3.65

20 R 2 OBk et gl Ao 1his &oBfan, g reaction

hmixdfiteelas emiréd Gt Lfubdier SQQaFRTV\ﬁIeﬂre\)é%bﬁaté@ @8thn i. vac., the

dropwi se, while the tenperature of m Xt ure was
n@isfﬂl«@i wagl takengaon DBM and ﬁ@srr@ddhm@@ aﬂmtgfd The soiion was

Satepo b, ol PR eRlle 256 Blalap kel idiofiapny (siea

sgelr DEM/MeIHNHNE0:20£0] Phé a’eetlmc&uéﬁwir?“'thefprbdﬁétaﬂere
and dried at 60C in the circulating air

Qe gYARPrAeIARYN + Na6s Yhe r@giuq\)gas @w%ned:wﬂh PE, suction
Rf = 0.37 (silica gel, DCM MeOH AcCH

%ﬁé&r%@%né%ﬂagoow 020261 - 187 - PCT/ EP2006/ 065314 1b)

ik am nol@tgl(ﬁﬁ%ﬁftheommrtﬂmebs) phenyl ) - 2- oxo- pr

I PN f 97.0 300 nmol)
O‘gé%”i g?@/l@ ﬁ@e{g&%{g?%ﬁn no- 3- c%l E)ro 5-tri-
fiRuer omet hyj sé (ard e!aQOM/‘Me@HIM-H, £0:26%)nL
1, 4-di oxane and 105 was 5 heat ed to 100C

for 8 h. The m xture vvas evaporat ed down to about 600

dried 451(2 5%31 21' h,@—ireﬁahdd@ W@Sbérﬁzlodrg_pm B—yﬁﬁﬂp@ﬁldme 1-
tol uene, r fI uxed and then cooled In the ice bath.
The pr@éﬂ%ﬂ?—%{ﬁe formed was filtered, washed with PE
t ' I 1
P g oSG 2GR LIS 0% 3 Sivopheny

28dprR8amats jn mﬂ mi DHE wérsi meteaed é@ltp 1DCVhMp@HtiiNE3at 60°C (bath
8ugmperaz’[zjre) within 10 min, the mixture was stirred for 10 min, then a solution of
18.0 g (60.5 mmol) methyl (R)-3-(4-amino-3-chloro-5-trifluoromethyl-phenyl)-2-
hydroxy-propionate in 50 ml of pyridine was added dropwise and the reaction

mixture was kept for 1.5 h at this temperature. Then 15.9 g (65.0 mmol) 3-
piperidin-4-yl-1,3,4,5-tetrahydro-1,3-benzodiazepin-2-one was added batchwise.
The temperature of the reaction mixture was increased to 100 °C, the mixture was
kept at this temperature for 6 h and then stirred overnight at RT. The mixture was
evaporated down i. vac., the residue was taken up in 200 mL EtOAc, the organic
phase was washed twice with 100 mL of 1 M KHSQ, solution, ten times with 50
mL of 15% K»COj; solution and dried over Na,SQ,. After elimination of the
desiccant and solvent the residue was reacted further without purification.

Yield: 33.1 g (96% of theory)
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1 c)

(R < 3-(4-.am.no-3-chloro-5-trifl yoromet hvl - phenyl)

dﬁ)ggoéﬁ%%% ic acid 15 A sofl ugg?oon of 100.0 ¢ (SféTFE/PZOOGIOGF’SM
mol ) (1R)-B-chl orodii sopi nocanpheyl borane in 150 niL

THE was added dropwi se to a solution of 63.0 g (224

mol ) 3-(4-am no- 3-

chl or o- 5- trifluoronethyl phenyl ) - 2- oxo- pr opi oni ¢ aci d

and 31.2 ni_ Ué triethylamne in 300 nL THE

cosl-MPito 4 'ﬂﬂ)EE@QQ Ati{€he reaction nixture was

P thi 0 Tl 0RO OR P 7o R X2k wer ¢

added to the reaction mxture it was stirred for 5
ed wi th 300 m_ MIBE, stirred

lUosRmE i o] eiayl 4-

exhaustrve '
aﬁ@@hﬁ@nmfé’s‘e‘sg\&éaé) mmodi] ttlD&Hjln 'W)Ct tmL4NMeH®Ia,s added to a solution of

IR R I B B bt Gt B e hEy)1-methoxy-

TeArbORPBEINAGH bR, 28.5- @@ﬂaﬁzﬂtoeﬁ 3drizofiid¥ebld-3-1)Bfperidine-1-

phases were separate and the organi c phase was
e%tb@né@f@dn #&Ml THiaand the eeadien rsemtl@ue@as giérred for 3.5 h at RT.

PR S S RRLRENAE Al R R BHE LR e i e

(Zﬂﬂdiﬂédmﬂ M HIE3 eﬁhE%fl\éEH’?@Q??ﬁéBSﬁm E&lﬂ/) alg@itﬂiel'bombmed organic
R) - 3- (4-anj no- 3-chl org-5-trif] uoronet hv enyl )
'%a? %f&?ﬂ @ﬁ*at?\éer[f’f?ésg?m&@eb%aw@twap ﬁa@aﬂ%‘wecqm@n@ezﬂvent the
Qr)esm% WS aRbYSEd It 6%6)@ irBoMRORD choa?k@énd 'é‘lo\M? BT@?J' th RT

SOCI 2 on. The

were slowy added dropw se't IS sol ut
regenigbh Therguspensionasas coeleddn fherica biath, tduetion fikesd, washed with

T,...then ey vac., the residue was

F%l%%' I%(%prpﬂa%néﬁg F‘E?Pgrde'gdthrough silica gel. The

sokld: i on was evaporgeeplgd@m dfth&@g) and the residue

was purified by chrormto Iaﬁ%éésulca gel,

[ﬁﬁ)f"ﬁ@a—v NH3 80: 20: 2{M 970%d) cont ai ni ng t he
aduct were conbin t

ﬁ:ngI due was conbi ned%\?\ﬁ%ﬂ%&%@ﬁ? on%/&eq%m? 26?§d152)

aihetednmredme\(l-é?id:).434:|0 mirf @8ethotl Bheory over 2 steps)

ESI-Ms: (MHH)' = 298/300 (Cl) Rf = 0.86 (silica gel,

DCM MeOH/ NH3 80: 20: 2) 15 1 e)

carboxylate
7.40 g (23.0 mmol) TBTU and 5.84 mL (40.0 mmol) triethylamine were added to a

solution of 10.0 g (18.0 mmol) (R)-2-(4-amino-3-chloro-5-trifluoromethyl-phenyl)-1-

carboxy-ethyl 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxytate in 50 mL DMF and stirred for 10 min at RT. 2.77 g (18.0 mmol)
piperidin-4-one (used as the hydrate of the hydrochloride salt) were added to the
reaction mixture and this was stirred overnight at RT. The reaction solution was

poured onto 1 L of 7% K,COj; solution, the precipitated substance was filtered off,
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Under a nitrogen atnosphere a solution of 13.5 ¢ (65 0

-nl t.rophenyl chl oroforrmte in 40 nmL THE we
mé%‘%@%qloo nL pyridine atY6oC (bath 20 "BCT/EP2006/065314
tenperature) within 10 mn, the m xture was stirred
for 10 mn, then a sol ution of 18.0 g (60.5 nmol)
nmet hyl
(R) - 3-(4-am no-3-chl oro-5-trifluoronethyl-phenyl) -2-

hy dro% propionate in 50 M of 5%“ di ne was added
dwaﬁhﬁ* withrwatenand dded ia §0° Gifsut @ he FueBekeyification was darried out

5.0 nmmol ) 3-
Eéér;:ug"{ 85%%{&&&%%@&{?&5 &g'h%&@\g 3- benzodi azepi n- 2-
oYile!d/vas addEG p@sehof theorPd The tenperature of the
r [on m re s increased to 100 C, the mxture
gﬂ\/L% a(M"tLiﬂ ) & %@fﬁ%@é&ﬁre for 6 h and then stirred
0 ni ght PTE)KE was evaporated down i.
v§§£ t he %gl ;jfmha_ah ta en?up in 200 nL Et OAc, the

organi c phase vvas washed twice with 100 nL of 1 M

futi

NO Q sthvlphe )
the 301,QQIS, ,54&%@@@45@9%%&@&5@@%5 E%rm ‘i-%@?d@&loxyl-
further wthout” purrfication §]

t heor \Rropipnybaiz4 ' egipipgndinvirgdsarb@EEtEP2006/ 065314

%%%Maﬁ%w%%@@% I ffhozalte dnd 11 1.58.8hmon Acon

(W&mZadcfbthm ﬁ eargtuohlo@nm g (0.2 InwbDRy-Nvi4- gy s thibré-s-
Xy- e -
RGO R S 2P ReEdi ANV - Repraifod 5
v+ at
eI AterboBebll o9 8ipaid 4o byl ) Hhncon
(281 )enehihie) reaction mixture was stirred for 2 h at RT. Then it was cooled to 0°C,

((ﬁ)&éngé gyl{&ﬂﬁ/jps CE@% mmo )r!\liéélqoélan?ttep)él grrl]g ot rr?ed at 0°C
Zovietnighe-The2sdlvéntivpdd é‘ltﬁ(ﬁ’éd)tole\?ad@ﬁ@téoﬂié‘?&mdé'\ﬁay tkeRi up in 2

peridine-1- carboxylate in 200 HE and the reaction
g8l RMbrangaibeqirude pepdust ‘A@SEDLIﬁIfod bRTHPtL@ Thizfraations containing the

resi due was washed
edvxrnbglé&a\%il?% ﬁ%@ﬂgd &QF?&%ﬁ?eqfh 2 M HCl, exhaustively
exieldact ed with DCM aB@ rhé44nrgfithesrypr gani ¢ phases
% M%al ed over NaZSE)ﬁl After _elimnation of the
FMSant and sol ventMERR =/dd{ % Glas di ssol ved at
op cooled to RT
ove?hﬁ%ﬁ?ﬁiﬁgﬁépezgjbﬁﬁv\nggmggo ed in the ice bath,
suction filtered, washed with 15 a little i sopropanol
d DI PE| nd dried. Yield: 26.2 g (81 % of theory)
' = 555/557 () Rf = 0.18 (silica gel,
DCMC,yc/ MeOH NH3 70:15:15:2) Retention tinme (HPLO):

4.0 min (Method B) 20 ‘
1'{(R)-3-(4-amino-3-chloro-5-trifluoromethyl-phenyl)-2-[4-(2-ox0-1,2,4,5-

tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carbonyloxy]-propionyi}-1,4'-

bipiperidinyl-4-carboxylic acid
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gﬁb%%)(r@g%fo 3-chloro-5-tri f{%ﬁor omet hvl - benzyl )PCT/OEP2006/065314

peridin- 1-vl)-et
4-(2-o0x0-1,2,4,5-tetrahyd
ro-1, 3- benzodi azepi n- 3-yl ) - pi peri di ne-1- carboxyl ate
7.40 g (23.0 mmol ) TBTU and 5.84 nL (40.0 mol)
triethylam ne were added to a 25 solution of 10.0 g
(18.0 mmol )

(R -2-(4-am no-3-chloro-5-trifluo én@thyl phenyl ) -1-
car boxy- et hyl
4-(2-o0xo0-1, 2,4, 5- tetrahydrool odi azepln 3-yl) - pi

peridi ne-1- carbo tiFred for
gN% mﬂ)ﬁ%f P r%oone

10 mn at RT. 2,77

(used as the h @ Q" 0f the hydrochl oride salt) were

added to the ré&actiton nmixture and this was stirred

overni ght at RT. The reaction solution was 30 poured

onto 1 L of 7% K2CO8 sol ution, the precipitated

FUBSILEOS ©f MaSml btﬁﬁﬁ%ip[fOHWM 200 W8089l adddPf a gelution of 140
PCT/ EP2006/ 065 14 wash water and dried at 60C

fag (& 18. mmoehtatay! diR)3 %ammwﬁa@!@m-%‘tre‘wowmeﬁwl phenyl)-2-[4-(2-

SO Er TR e hRdiathi-w-Ble -1 pfbchyde?
ﬂpr@plaﬁyl§—SL4'4mFap§ﬁdllnyiEt @éfﬂoxilldt-% ;rﬁ? Ihmb-rrgrfe a%nﬁj tlhe reactlon mixture
iflu y

yl)-
s Eion 3 el BT vk HaHAR. 13 2dare sor he plusteabrotiuct was
r
Subney %&“’F‘L@efﬂ%?'%mpe#’. SfHiiring the product were gombjngd and froeze-
@ied. mol ) et hyl peridine 4 carboxylate and 11 pL
4. hmol ) AcCH vver add sol ution of 127 ng
deé mol) (R - 1- (4 &%}
tEr3|fN/[gor onet hyl - benzg\h.)H? :eyag%(old(gp)xo pi peridin-1-yl)
-ethyl 4-(2-o0x0-1,2,4,5- tetrahydro- 1,
ﬁﬂi@ﬂ%ﬁi'@@ébﬁm yI&"rﬁhtﬁ\e(rM@lihnéBJ) carboxylate in 2 nL
THF/ MeOH (2:1) and the reaction m xture was stirred
for 2 h at RT. Then it was cooled to 0C, 15 conbi ned
\Hxtampl€26 ng (0.16 nmol) NaBH3CN after 2 h and stirred
at 0C overnight. The solvent was allowed to
evaporate, the residue was taken up in 2 nL DVF and
r LCrg_ | N
B o R S L Pty RS ety
fangeg 1 di- benperiﬂmﬂd’-yw -oxp-e i el 4 2-axoet Ryd), 5-titalsdire ME3-
Retenti time (HPLC): 7.0 mn

MEH) ', =
%’@E?&%’@Z?Bm iil'?ﬁ? d)inei1f§rtioxy?%]‘f’R)-3-(4-a m no-3-ch
to ro-5-trifl uo ronethyl-pheny¥)-2-[4-(2-oxo0-1, 2, 4,
5- NH,
tetrahydro- 1, 3- benzodi azepl n- ) pi peri di ne- 1-car bon
yl oxy] - propi onyl }-1, 4' -

/% Jk0/'\“/ %/ %/N\)LO/\

2a) (R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(tert-butoxycarbonyl-

ethoxycarbonyl-methylamino)-1.,4"-bipiperidinyi-1'-yil-2-oxo-ethyi 4-(2-oxo-

1.2.4.5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate
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bi pi peri di nyl -4-carboxylic acid WO 2007/ 020261 - 191 -
P P2006/ 065314 9F3 NH, ttl'\ O 6NAONNLoeH O H A
‘&%Eq 20 % 2 mg (0.3 mml )~ 19904 in 1 nL water Wgd/EF2006/065314
added to a solution of 140 ng (0.18 nmol) et hyl
-{(R)-3-(4-am no- 3-chl oro-5-tri fl uor onmet hyl - phenyl ) -
2-[4-(2- 5
oxo-1, 2, 4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -pi perid
i ne- 1- car bonyl ox

pt&pmenip1 40 mnzpl) %EEUp@ﬁld ﬁﬁrwr-l (04 mmxirieshdaminelwate added to a

1800t 55 FERRLAS R L5 BRI 5 b iae pheny-

piscafboxy-dibyiHR(XCoxd N 62, # Bakittiabpdres O 3tisdodih Zebin- @nyggblpéridine-1~
were caonbined and freeze- dried. 10 Yield; 53 n‘gq&ﬁg%
ofarbaedelp)in Zool [RdF emmli)rredJOMQ/nmat(f%iw 4800dRi40mmol) ethyl

t(igrg'iép g}jm 4§,| ,?890 tr| uom tgtegﬁmln?Ag)mere added

-t()ethh m&aﬁmrbnn@thmearmyhs was lsbyred o&érmght at RT. The reaction solution
X0- et h

o‘% s V%pgfagé/({ %?‘P"&%QJ&CO tge gesngg taken up in EtOAc, the precipitate
| fRAABH Wak sickivRifiRefdPame dhic@aT Iﬁ@ﬁbﬁcﬁfc@w@gﬁ‘e%ﬂéd uherWithout
N~.p N2 "' N" ' JNO /-\ N~ OH 20 2a)

(myrificatian.ami no- 3-chl oro-5-trifl uoronet hyl -benzyl)-2-[4

- t - but oxycar.

e\‘%gi;ycar bonyl - r?’tét%wby %"é)offhﬁory%i pipe rid
inyl-1"-yll-2-oxo-ethyl 4-(2-oxo- 1,2,4, 5-tetrahyd

ro-1, 3- benzodl azepi n- 3- vl -Icarfoxyl ate

(ethoxycarbonvlmethv! amino)-1,4'- blplpertdmvl 1'-vl}-2-ox0-ethy! 4-(2-0x0-

1,2,4.5-tetrahydro-1,3-benzodiazepin-3-y)-piperidine-1-carboxylate
0.5 mL TFA were added to a solution of 330 mg (0.36 mmol} (R)-1-(4-amino-3-
chloro-5-trifluoromethyl-benzyl)-2-[4-(fert-butoxycarbonyl-ethoxycarbonyl-

methylamino)-1,4"-bipiperidinyi-1'-yl]-2-oxo-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxytate in 5 mL DCM cooled to 0°C and the
reaction mixture was stirred overnight at RT. It was evaporated down i. vac. and
the residue was purified by HPLC. The fractions containing the product were
combined and freeze-dried.

Yield: 263 mg {90% of theory)

ESI-MS: (M+H)" = 806/808 (Cl)

Retention time (HPLC): 2.6 min (Method A)

Example 2.1
(R)-1-(4-amino-3-chioro-5-trifluoromethyl-benzyl)-2-[4-(carboxymethyl-amino)-

1,4"-bipiperidinyl-1'-yl]-2-oxo-ethyi 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-

3-yl)-piperidine-1-carboxylate
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128 mg (0.40 mmol ) TBTU and 56 pL (0.40 nmol)

triethyl amne were added to a solution of 200 ny

(WQ:,%p 0)261 -193 - PCT/EP2006/065314
(R)-2-(4-am no-3-chloro-5-trifluoronethyl-phenyl) -

1- car boxy-ethyl 4-(2-o0xo0-1,2,4,5-tetrahydro-1, 3-benzod

i azepi n-3-yl)-piperidine-1- carboxylate in 2 nL DV

and stirred for 10 mn at RT. 148 ng (0.40 mml) ethyl

5

([1,4"]bipiperidinyl-4-yl -tert- D ﬂt%xycarbonyl am no) - a
cetate (Am ne A6) were added & reaction mxture

and this was stirred overnjghj RT. The reactl on

solution was evapQr v the ir |d e was
taken up in EtQAC, E:T rNecPf)\t]’lcg’agfo%d 0§uct| on
filtered and a@u the producf was reacted further

wi thout purifieation. 1o Yield: 330 ng (100% of

t heory) 2b)

(R)-1-(4-am no-3-chloro-5-trifluoronethyl-benzyl)-2-f4

( i [
ﬂﬁ%P?T"?Sﬁ';ﬁfP?‘gﬁ%dx@?’e?ﬁ*w%m(‘%‘ﬂ RJ\PJs dddbd Bla BAIUR&H bf212 mg (0.26
Immod) (ﬁ)t‘ettlr—ahgvmb -8- m!cﬁokfehﬁMrmethyhbenw)—215411§e11hmiyﬂe-

gqar pﬂ\éﬂ%&g@g\%{f ?b@lﬂjaruilné/igf‘a\ﬁlvﬁggﬁdeéﬁﬁ 4a (25 8)'«5J : Ié) 4,56-
rt@trﬁh%dlﬁo“ gq;e@ﬁsaﬁibpmez%laup@ndsﬂe (L &@irboRHAIRNH @PmILbIHF and the

nyl hoxycar bo n¥
rreaptjoramixigye wag's Ueéuogyérnl@htr@tl RT. To/comples thectaagtion 6.3 mg

S Lo yge PlsG R T mistws es,paein siregovemioht at

N Tieo redttiba rikiuee dvdshsurifiegiant HPLCVitaUt duntiaer \sdbnkmgeub The
overnight at RT. It was evaporated down i. vac.

and
Wi"%lc@ﬂ?'mﬁg thyepradus weye apbinerhang fraes-grgd. the product

mbi ned and
e @bﬂﬁfﬁﬁ%‘%gg YR pikelodtRide B0 1l haory)  Esi- v
(Yield' = 806/ 808 (Cl)I30Rey &56%ai théorg) (HPLO): 2.6 min

d A 25 EXx |
(% %'4 Lm no- SaE:TEI EMEFH%'I' AR R Gt hyl - benzyl ) - 2-[ 4

FQ@t%hBQﬁYﬁﬁt L@y no)7 mln fViehiod RE
dinyl-1"-yl]-2-'oxo- et hyl

4 (2-o0xo0-1, 2,4,5-tetrahydro-1, 3- benzodi azepi n- 30

%él - piperidi ne-1-carboxyl ate WO 2007/ 020261 - 193 -
7006/ 065314 F~ NH2 pNN /N~ OH/_Np p HA

sol ution of 9. 4 rTg (O 39 mmol ) Li OH was added to a

solution of 21 é ,
(R)-1-(4-amino-3- chloro trlﬂuoromethyl -benzyl)-2-(1'-ethoxycarbonytmethyl-4,4'-

bipiperidinyl-1-yl}-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

F3
NH,

& O/\H/WNWO\/

piperidine-1-carboxylate
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R) - 1- 4amno30hI0r05tr|quoromsthyI benzyl) - [E
W08 @2@2 1 194 - PCT/EP2006/065314
car bonyl nmet hyl am no) - 1, 4' - bi pi peridinyl-1"-yl]-2-o0xo0-e

thyl 4-(2-oxo-1, 2,4, 5-

tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1- car box
ylate in 9 nL THE and the reaction m xture was
stirred overnight at RT. To conplete the reaction 6.3

P2 10Q.(207mmoio)) TRTH anst @ 3dIrelo (h8dedmahetityidiistipxepylamine were

R Ledist] 561 DL OB g UpbRER NGB Rrtforomethy-
ghenyhel dé}bbk@@thwaqzc@m-wu Bféiefrﬁlgydlbold@-‘b*en%di@zepln 3-yl)-
conbi ned and freeze-dried uct being obtai ned

2periting-irqarbervaiedn Aemb i HF ot dheimixta e wgs ctigesl der 10 min at

t(Fg_‘E(gég@ mg'f@I n't(ﬂ;/%’m ti]q@béicg ngﬁégfléa&%t%%ér%naadéaeto the

(ré%actibd mimmermﬁcﬁﬂ'ﬂmWGB atifret raveightate NyThdomnawte) was edaporated
- et hoxycar ,bony

']o'eV ‘ap l’efl e)w $ @,ajggmeqphgﬂ DCM, the organic phase was washed
47\71&121 MRH%(% bigti 6@5\“1@%‘% KQC%):; %oRﬁBé%ﬁj\d' cﬁ'?e%lpé\fér%é’%bd After

I peri1 di ne-1-carboxyl ate
IehranMmchﬁthe@%mantar1<9&0h/eﬁtfheliéﬁld06/v%amrmed6&2Hﬁ’gC The
IBT

SisH0 T PRuBIRG I Prodiak iere adimnimec Sreraspis down vec the

Fesidu8Was@turated with DIPE suctlon filtered and dried.
R) - 2- (4- amino-3-chloro-5-tri fl uoromet hyl -

iy ) - 1- car boxy- et h§P mg (1A% rbtheopy)s, 5-t et rahyd
rl':%llliﬂé benzodi azepi n(l\%Mk»f)_ 7@11%@(@!)% 1- car boxyl at e

im. THE and t he ure was stirred for 10 mn at
R:RT. 500 ng (1.97 nodE)(siithdygel, DCM/Cyc/MeOH/NH; 70:15:15:2)
[4,4" ] bipiperidinyl-Il-yl-acetate were added to the
reaction m xture and this was stirred overnight at RT.
j|I¥Uy e was evaporated down i. vac., the residue
vvas aken up in DCM the organi c phase was washed
with 1 MKHSO4 solution and 15% K2C03 sol uti on and

. . q [
SRy ay B e S RER e e e et P s e SRR -
biggédidng- +-onies xb-athyl Bg 200014, BRsRaRRITR 1NBBenzodiazepin-3-yl)-
evaporated down i. vac., the residue was triturated

WiRgfidinet-Cash@@lg filtered and dri ed.
F3
(o] g Ct
N/%NJI\O/\H/NWN/\H/O
P !
\
H

A solution of 1 mg (0.04 mmol) LiOH in 1 mL water was added to a solution of 30
mg (0.04 mmol} (R)-1 —(4—amino—3—ch!oro-5—triﬂljoromethyl—benzy!)—2—(1 ‘-ethoxy-
carbonylmethyl-4,4'-bi-piperidinyl-1-yl)-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tefrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate in 2 mL THF and the reaction mixture

was stirred overnight at RT. The mixture was evaporated down i. vac., the residue
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Yield: 150 ng (11% of theory) ESI-MS: (MtH)' =

791/ 793 g Rf = 0.46 (S|I|ca %el DCM Cyc/ MeOH NH3

MO)0T - Qg 115 Exanpl e 3.1 PCT/EP2006/065314
(R -1-(4-am no-3-chloro-5-trifluoronethyl -benzyl)-2-(1

' -carboxynet hyl -4, 4" - bi pi peridi nyl -1-yl)-2-o0xo- et hyl
4-(2-o0xo0-1,2,4,5-tetrahyd ro-1, 3-benzod i azepin-3-yl)-

20 piperidine-1-carboxylate Fa \. _.i ~NH2 N NO-IV

C~—- N--rOOHNOO HAsolution of 1 ng (0.04 nmol)
WaBHembihediwithaa dittlensatescdaidd! MoHE! sl @ini anidiofre@ﬁiomas obtained.

.04 | ) i .
e arepipiats W5m§da4ﬁso%ct@ntf+'iqr%ap%ﬁa?ﬂy| benzyl)-2-(1
Yi€ldhoXy 220 mg }166% of theory

casglgl{?%)(Iorrﬁt(lgprlm-)TS t7@6{%&{§(£§le“ di nyI -1-yl)-2-o0xo- et hyl
T and t ne-ToatREBEM ?gﬁﬁ&é@ﬁ@ﬁ"f@éﬁ il gt at

RT. The m xture was evaporat ed down i. vac., the
resi due WD 2007/ 020261 - 195 - PCT/ EP2006/ 065314 was
ith alittle water and 1 M HC until an
acidic reaction was obtained. The precipitate forned
was suction filtered and dried. Yield: 20 ng (66% of
t(RaedFM}amE@l~34kzﬁlor()4ﬂ+ﬂrl)°IUonorﬁf6tBWI?B®M2)~(‘B—rﬁéthox@camonylmethyl-

o bp'eaﬁilmvhﬁ-?%r%hg ok b ye] By es2pgiazepin-
SVWbﬁﬁ% 1&%&6&%&&" 10

b|p|per|d|nyl-l-yl) 2- 0XO0- ethyl
4 (2 oxo-1, 2, 4, 5-tetrahydro-1, 3- én&?dlazepin-

3-yl)-piperidi ne- 1 -ca rbo e F, NH2 N p
%N OO C\1 NOIO O HA0 Q.31 mvol) TBTU and

0.06 nL (0.34 mmo Ne/t@/y»l\\gﬂll\g rQMN\A//e\rme\
N/go °
\

100 mg (0.31 mmeol) TBTU and 0.06 mL (0.34 mmol} ethyldiisopropylamine were
added to a solution of 200 mg (0.26 mmol) (R)-1-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-2-(1'-carboxymethyi-4,4'-bipiperidinyl-1-yl)-2-oxo-ethyl 4-(2-
oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yt)-piperidine-1-carboxylate in 15 mL
THF and the mixture was stirred for 10 min at RT. 1 mL (24.6 mmol) MeOH was
added to the reaction mixture and this was stirred overnight at RT. It was
evaporated down i. vac., the residue was taken up in 2 mL. DMF and the crude
product was purified by HPLC. The fractions containing the product were
combined and freeze-dried. |

Yield: 80 mg (39% of theory)

ESI-MS: (M+H)" = 777/779 (CI)

R¢= 0.60 (silica gel, DCM/Cyc/MeOH/NH; 70:15:15:2)



10

15 added to a solution of 200 ng (0.26 mmol)

( 0-3-chloro-51t ri u o ronethyl -

@ﬂ %OQA}Q@%?ca rb oxym et hyl- % 4'-b i p i pe r PC4/5P2006/065314
n yl-1-yl)-2-oxo-ethyl 4-(2-

oxo0-1, 2, 4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -pi perid

i ne-1-carboxylate in 15 nL THE and the m xture was

stirred for 10 mn at RT. 1 nL (24.6 mmol) MOH was

added to the reaction mxture and this was stirred

ol/Be fRlgmingeompounds wese preparegp enalogaualyiFpm in eaeh case 200 mg of

t ]

10 o SRR P RO, 200 LBl 84 0-

t!biei%rigidw;:ﬂ %lq\)eie)xoeeihjdlm(ﬂiomvd 4, 4esemedydmd19 S?ﬁ)éﬂzdgla&@pln 3-yh)-
Yo of t heor 777/ 77 5

FRpLgNes - aPPrukle,ald | SOES ISeRPRVARhal . 15, 2) i 1

WO 2007/ 020261 - 196 - PCT/ EP2006£4Q65314 The

fol |l ow ng conpounds were prepare i, ogously fromin

each case 200 ng of

(R) 1-(4-am no- chIoroStrolquo on%thyl benzyl) 2-(1

' - car boxynet hyl - @djg ethyI
4-(2-o0xo0-1, 2, 4, etr ydro enzodlazepln 3-yl)-

pi peri di ne- 1-ca xyl ate and 1 nmL of the respectlve

al cohol: F3 NNz | Nt N Exanple R Yield (%9 Mass Rf
spectrum (silica gel, DCM MeOH Cyc/NH3 70: 15:15: 2)
3.3 1} 33 805/807 0. 59 [MeH]+._.3,.4 30 819/821 0 61
ofmple Rs | 47 821/ 823 o) ¥ield(%H] }Magse } 39Re75/ 877
0.70 [MtH + Exanple 3.7 spectrum | (silica gel,
DCM/MeOH/Cyc/NH;
70:15:15:2)
3.3 9 33 805/807 '0.59
3.4 . .
f\)\ 30 819/821 0.61
° [M+H]"
3.5 * 47 821/823 0.58
O\/\O/ [M.;.H]*‘
3.6 * 39 875/877  |0.70
O [M+H]"
Example 3.7

(R)-1-(4-amino-3-chloro-5-triflucromethyl-benzyl)-2-oxo-2-(1'-
phenoxycarbonylmethyl-4,4'-bipiperidinyl-1 -y[)-ethyl' 4-(2-0x0-1,2,4,5-tetrahydro-

1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate
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(Rb—l (74 am no- 3-chl or o- 5- trlfluoromsthyl benzyl) -

ol ?(OP' mzﬁﬁ@hoxycar bonyl nmet hyl 19 4" - pi pi perid i ny'fCT/EP2006/065314
-yl)-ethyl 4-(2-oxo-1,2,4, 5-tetrahydro-

1, 3- benzodi azepi n- 3-y| )- pi peri di ne- 1- car boxyl ate WO
2007/ 020261 - 197 - PCT/ EP2006/ 065314 F3 NH, 10 \
C-l ~/~ NNJH\p~N~" """ V'N_y ON OO HH50 ng (0.16
nol ) TBTU and 37 pL (0.26 mml) triethylam ne were
added to a solution of 100 ng {0.13 nml)

(R -1-(4-am no-3-chloro-5-trif oﬁethyl benzyl)- 5
2-(1' -carboxynet hyl - 4 4' -Qi pi nyI 1-yl)-2-o0x0-eth
yl 4-(2-ox0-1, 2, 4,5-

1, 3- benzodi aze 3% 'bl |d>er| A oar i“
ed for 1 R at RT 14 8ony

1.5 nL DW a
nmol ) phenol V&fe ﬂdded and the reaction m xture vvas

stirred overnight at RT. The reaction solution was
filtered through a syringe filter and the crude

BRSO mrid) TETE ekt 5T J0 20 AP N AR i dea to o

thmteofvﬁtﬁ) mgs(gd &Wo&?(@ﬂv@—emﬁgfé?ro-mdmmethyl-benzyl)-
rl r on (S an

dcpartpmethilee AbPipdnio Tl fro-sten o ofid 4 4 Sdetrahydro-

%@fb%ﬁ%o&i@zépﬂs-‘yl)fb Aeridigd-hl Léé#b Iate[ﬂ@M ARrPHDOMIBand stirred for 1 h
90: 1 15 Reténtion tine (H 3.2 m'n (Method B)

H’cﬂ o1 S &wpmghmemehéeq@r el regetien mixtugmvas

('%X.%%C e?@aﬁg%plg}rngae 955%?@ %é%ﬂﬁ’el%é)th%fgynnge filter

(eR)d- the((#ud@pmdl&t stqmmédtby FFIIPUOr The ffifastio e oayta)nirdy {hke product
' - car boxynet hyl -

Ve FAMRINGY |ang fgﬁgzezdr@go Thengpidue was dlssolved in DCM, evaporated
Yidwen P chtr%upaté%%@m@rs% forpfilf&eaeHiPdsRi.n- 3-y1 ) -

pi peridi né-1-car ate an the anmount of the al cohol
cGeonent needed in d8ahg (é‘tﬂéafﬂmy)\ll—ls N6 NAONN( R
ES-ms: (M+H)* = 839/841 (Cl)

R¢ = 0.47 (silica gel, DCM/MeOH/NH; 90:10:1)

Retention time (HPLC): 3.2 min (Method B}

The following compounds were prepared analogously from in each case 100 mg
(Examples 3.8 to 3.12), 120 mg (Example 3.13) or 90 mg (Examples 3.14 and
3.15) (R)-1-(4-amino-3-chloro-5-triflucromethyl-benzyl)-2-(1'-carboxymethyi-4,4'-
bipiperidinyl-1-yl}-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

piperidine-1-carboxylate and the amount of the alcohol component needed in each

Cg o/\( M

case:



H WO 2007/ 020261 - 198 - PCT/ EP2006/ 065314 Exanple R
| d Ss retention tine spectrumHPLC ( Met
g{’ 2@9%@9%281 3.1 nmin [MH 88 3.9 57 876/ 87§%H%P2006’°65314
m n "~ [ M+H] + (B) 3.10 } 59 834/836 2.9 min i ~
[MtH + (B) 3.11 * 0 52 888/890 3.0 min "a [MH + (B)
3
8

.12 " 31 854/856 2.4 min o [MH + (B) 3.13 } 57
74/876 3.0 min " [MH + (B) 3.14 f CQ 17 890/892 3.0
mn [MH + (B) 3.15 63 848/850 3.0 min ~~"~ [ MtH] +
(B) WD 2007/020261 - 199 - PCT/ EP2006/ 065314 Exanple
'ﬂ*ﬂf‘fﬁ’?( B ani no- 3- chl or o- S-Yileil(i’ K"{f@,r orretwﬁlﬁs- benzy r‘3t92!‘f’T time
'-(2, 2-|di net hyl propi onyl oxy- spectrum |HPLC
met hoxycar bonyl - net hyl ) - 4} 4' - bi pi pe r|i d
[ nyI 1-y| ] -2-oxo-ethyl 4-{2-o0x0-1,2,4,5 s tet rd(MethOd)
dro- 1, 8-benzodirazepi - 3fad )= pr peri di cartgxylat e
E A I Gl S B CE DAL T i e
(0.20 n and 28 pL (0.20 nmgliyI+Edpi orom{eB)hyI
2, 2-di et ropi onate were added tjo a sol utijon of
100 mg (0. 13 nmmol) (R)-1-(4-am no-3
3.9 ’ 57 876/878 2.5 min
\/\NO [M+HT* | (B)
&}
3.10 ’ 59 834/836 2.9 min
O\/\T/ [M+H]" (B)
3.1 * o 52 888/890 3.0 min
\/\é M+HT |(B)
312 ’ A 31 854/856 2.4 min
O [M+H] (B)
3.13 * 57 874/876 3.0 min
Oy [M+H]" (B)
3.14 ) 17 890/892 3.0 min
S :
o ~N ' fM+H] (B)
3.15 + | 63 848/850 3.0 min
O N [M+H] (B)
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trifluoronethyl-benzyl)-2-(1"-carboxynet hyl -4
\Q\)o%qooqugz Pdinyl-1-y1). 2. OXO_3 %t hyi PET/EP2006/065314
4-(2-0x0-1, 2, 4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne- 1-carboxy| ate in 2 nL DVF and the reaction
m xture was stirred for 2 h at RT. The m xture was
evaporated down i. vac., the residue was taken up in

nmL DCM the organic phase was washed with 20 nL

18ri ed over Na2SO4. After elinination of 15
t he desi ccant and sol vent the residue was purified by
chromat ography (silica gel, DCM MeOH NH3 97:3:0.3).

TR-1-(BatrinmS-chivrbab- triﬂﬂ@rdrhetl"m beugfl)- g1 G(ZCzlﬁblhétﬁﬂproplonyloxy-
evaporated down, the resjidue was triturated wt

| MethoxyaRieeRYFMEtSrS, m—lpiememﬁyl dry!l-2ioxpestiay Aaé?doxo -1,2,4,5-

4% . : (MEH) t
PGy R e A R By
90:10:1) Retention time (HPL 33mn(l\/bthod B) WO
2007/ 020261 - 200 - PCT/ EP20 %314 Exanple 3.17
(R) 1- (4-am no- 3-chl orog t Qromet hyl - benzyl ) - 2- (1
di met hyl car banby!| /‘t‘/f\\%y eér\p’%fm /Al\rfto\«b?*ﬂ(%eri d
i nyl -1 @ne“a hyl = 4- 50
(2-oxo-1, 2, 475-t gt rahydro- 1, 3- benzodi azepi n- 3- y|) pi pe

ridine-1-carboxylate F3 NHL O\ C ~/ O N N-O YN~
V_\N N\-OOO H 48 rTg (0.15 mmol ) TBTU, 21 pL

PriB G2 Rt LRICH AR08 28 (ol SR EH 2 2-amethy-
smbptc)lnate wérelﬂ@de‘cgto(@sdlmtldm afe0)mg (0.13 mmol) (R) 1-(4-amino-3-
TP 2o 0o BB besartp YT T - BRI 1)-2-0%0-

4sthyd @gﬁoﬁoa F 4. fe?ﬂarw?aﬁbd‘i 8- Ber?zda%&é%m QZ,)?)% Beﬁdlﬁéh carboxylate

pi per i di ne- 1-caf boxyl ate in the reac
ri 2t k. dIMEsanst ﬂhErreactlmmmuwaaBtlmd fd'rh'éh e &It |Tdne mlxture was

sol uti filtergd thrpugh a ringe fil the .

Hipotare Mk LdSy ik Rl ikEn B8 54 i DGRE hé Bfbanic

gnm@wamabh@d witAGAi | Wesiter ARd epBhiover Ng Og VARSY @ingiflation of
vac Yield: 23 (21 % of theory) ESI-NE:

(tmq;eswﬁagu@ﬁqgg@v?@ the residue was purified by chromatography (silica gel,
DCM/MeOH/NH3 97:3:0.3). The fractions containing the product were combined,

evaporated down, the residue was friturated with a litfle diethyl ether/DIPE, suction
filtered and dried.

Yield: 39 mg (34% of theory)
ESI-MS: (M+H)* = 877/879 (CI)
R = 0.47 (silica gel, DCM/MeOH/NH3 90:10:1)

Retention time (HPLC): 3.3 min (Method B)
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Retention time (HPLC): 2.9 min (Method B) 20 Exanple 4
%?%¥%4 am no- 3-chl oro-5-trif| uoronet hyl - benzyl) - %
VCJ §e0est bony! et hy - - 200 - PCT/EP2006/065314
pi peridin-4-yl)-piperazin-I-yl]-2-oxo-ethyl
4-(2-o0xo0-1,2,4,5-tetrahydro-1, 3- benzod
i azepi n-3-yl) - pi peridi ne-1-carboxyl ate WO 2007/ 020261
- 201 - PCT/ EP2006/ 065314 LCI JIO/-\ NNO- OO0 H
0.52 g (1 62 mmol ) TBTU and 0.28 nL (1.61 mmol)
ropyl am ne were added to a solution of
0.80 g (1 44 mmol) (R)-2-(4-am no-3-chloro-5 5
trifluoronethyl-phenyl)-1-carboxy- et hyl
4R)A-@x8minc234hforbs-tfrilbp eirBethyBbenzyl)-2-(1'-

benzodi azepi n- 3-yl ) - pi peri di ne-1-carboxyl ate in
direindcarbamoytingtbpxirgarhonylnagthiir4, %bwajld(wiéwihﬁmm ethyl 4-

Jaatie-1 & Prasianido s Y efe e ChF o BRI Balptate
overni ght at RT. 40 nL Et OAc ere added, the organic
phase was washed wth 15% ﬁf'ﬂﬂzutl on and dried 10

over MgSO4. After elim nat| o t he desiccant and

sol vent the residue purlf ed by chromat ogroaphy
(silica gel, gradin /ﬁp&@oﬁwﬁﬁ@

Yield: 0.68 %}ef t heory)o ESI - (M- 7@2/ 794
(d) R =0. (s}J,Ilca gel, DCM Cyc/ MeOH NH3
70:15:15:2) 15 Exanple 4.1

(R -1-(4-am no-3-chloro-5-trifluoronethyl -benzyl)-2-[4

M@?QP@Q%@%IE?‘%T@: ??;J._Lg@cr}l}em?l) triethylamine and 15 mg (0.15 mmol)

p-hgdioxg-N, Nedithethylelcetdiidereerd, &maws@zmm ﬁf 1390 Er@ (0.13

yl) - p| peri di ne- 1-car boxyl ate F~ NH, -0 ,
oo RN -Foaminsgsbioro- 526@UDFWE@@W‘b%ééf@rboxymethyl -4,4"

bipiperidinyi-1-yl)-2-oxo-ethyl 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

piperidine-1-carboxylate in 1 mL DMF and the reaction mixture was stirred
overnight at RT. The reaction solution was filtered through a syringe filter and the
crude product was purified by HPLC. The fractions containing the product were
combined and evaporated down i. vac..

Yield: 23 mg (21% of theory)

ESI-MS: (M+H)" = 848/850 (Cl)

Retention time (HPLC): 2.9 min (Method B)

Example 4

{R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(1-ethoxycarbonylmethyl-
piperidin-4-yl)-piperazin-1-yl]-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-

benzodiazepin-3-yl)-piperidine-1-carboxylate
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A solution of 25 ng (1.02 mmol) LiOHin 20 nL water

WAy astrasbober @ sol ution of 380
(R)-1-(4-am no-3-chloro-5-tri f%uororret hyl - benzyl ) -

et hoxycar bonyl net hyl - pi peri di n-4-yl)-pi perazin-1-yl]-2
-oxo-ethyl 4-(2-oxo-1,2,4,5- tetrahydro- 1,

3- benzodi azepi n- 3-yl ) - pi peri di ne-1-carboxylate in 20
mL THE and the 5 reaction mxturg was stirred
overnight at RT. The organic solyent, was elimnated i.
vac. and 20 nL water and 1.1 M HCl were added.
The m xture was evaporated d I~ vac. the reS|due

was taken up in /WFA\@E% dglﬂg

purified by H )ge fracti ong c:ont ai'fii Ny t e product
were conbi ne Nfreeze-dried. 1o Yield: 1 4 nmg (31%

of theory) ESI-I\/BH (MtH)* = 764/ 766 (d) R = 0.07
(silica gel, DCM Cyc/ MeOH NH3 70:15:15:2) Exanple 4.2

15

((Rp2 9-((1 6 2aminvad} BBE bl apvch© 28t mL (1 Bdrramed rathyldiésepyrbpylariide were

ARG 80-BBId 44 e (B)3sd-aumingr3-chioro-5-

4nﬂnzor@mﬂy;%r{énl}r)ne&érﬁbxﬁre%ﬂ 432- &@31@04 5-totrahydro-1,3-
I azepi n-3-y ’\% % perid ne-"1- car boxyl a NH, N
tbenzdigzepinng-y pzaﬁrsilnﬁhﬂ Q&IbQ&flaﬁedn)SOWBtrUI-ﬂﬁaanl{red for 10 min

geg Rt d%@?)(ﬂé‘;‘ rﬂw &ﬂbpﬁ-%é%zﬂ%— —p pen in- ?Oyll)uetzl(';e Qteo\}tvere

(da)deiﬂ t()4hareatm|oa-mslxtmé@rﬂ this whs! etirpaee bidrhidh 2 W), '4@ ml. EtOAc
g r bgx yrreth - pi peridin-4-yl) erazin-1-yl]-2-
st acklpe, hel Sl ifasBavas whsteAmitar 1% K-COs Soltion and dried

%\@m d@ﬁ@r%}ﬁnﬂéﬁonﬂbfﬁﬁé'o%'s[&%aﬁtenr‘ﬁf 9%%’(' tﬁmgﬁe%ltaué}l’?a

m xture was sha
ronifipd bglcfm@matagrapny tautcmrgﬂl gradent & do DCMAEOH/NH; 70:30:3).

tion m I s shaken overni ght at RT.
e f||TP>%¢%§6 % 90261 - 203 -
WL;\&BZOOG/(M@E{}’&AQOgm@P{a syringe filter the crude

product was ﬁﬂ” fied b[g C. The fractions

¢oit ai ni ng Otk(siica et DG e yedaRiHdNHanR 1611ée2ke- dr i ed.
Yield: 46 ng (54% of theory) ESI-Ms (MtH)+ = 820/ 822
(Cl) 5 R =0.67 (silica gel, DCM Cyc/ MeOH NH3
Bxahiplé 4. P)

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(1-carboxymethyl-piperidin-
4-yl)-piperazin-1-yl}-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-

yl}-piperidine-1-carboxylate
F3
j]\ ? Cl
N/%N O/\H/N%N/%N/\n,o\
N/)*o © 0
\
H

¢ (0. 48 mol ) ng/fzfzoosfoessm
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The follow ng conpounds were prepared anal ogously from

I(\&?e%%?ﬂﬁﬁéﬁ?hgosnghl or 0- 5- t r i 4% ar onet hyl - benzyl )P(%T/F22006/O65314

- (1- car boxynet hyl - pi peri di n-

4-yl)-pi perazin-1-yl]-2-oxo-ethyl 4-(2-oxo-1, 2,4,
5-tetrahydro- 1, 3-benzodi azepi n-3 10

yl ) - pi peridi ne-1-carboxyl ate and 100 pL of the

respective al cohol conponent : NHZ LCI ONOMH

E)(ﬁﬁ‘;ﬁllhén R 26ang (198 nvmeb LEPH isgéemt wateswap @sldgdito a solution of

o 5 Db SR PP
éﬂghmn]a_aglsorvwhetrm -6 [prielth-andibsipenasing1 fyfl@voko-ctiag i-Qam@-1,2,4,5-
(RraRvdra: bibenzadiereeinct s)pinariding-srarhgvialen #0ymb THE and the
ééfﬂ RRAELEY Lfflt@ieﬁ?%gémr@'ﬂ at RT The organic solvent was eliminated i.

| perazi n-
AraC2aos @0ImR whtér amad f alhly\dir‘leHGI Wer&adtﬂatéfﬂ1mnl®€ture was

R R RS A P T 0 e
rédadtdyas Surifidd l%)hﬁ PLES Mt fradionk ¢BARIINIAG '@ﬂi’@l_lgﬁﬁiuct Were

007/ 020261 - PCT/ EP2006/ 065314 9F, N
ernd/ﬁlee@e@@do N H Exanple R Yield (% Mass

. t 1 MEOH Cyc/ NH3
R T A R

ESEMS:  (M+H)" = 764/766 (Cl)

Ry = 0.07 (silica gel, DCM/Cyc/MeOH/NH; 70:15:15:2)

Example 4.2

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzy!)-2-[4-(1-butoxycarbonylmethyl-
piperidin-4-yl)-piperazin-1-yl}-2-oxo-ethyl 4-(2-0xo0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate ‘

F3
NH,

Cg o/\rw\ ~A S

51 mg (0.16 mmol) TBTU and 29 pL (0.34 mmol) triethylamine were added to a
solution of 80 mg (0.11 mmol) (R)-1-(4-amino-3-chioro-5-trifluoromethyl-benzyl}-2-
[4-(1-carboxymethyl-piperidin-4-yh)-piperazin-1-yl}-2-oxo-ethyl 4-(2-0x0-1,2 4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate in 1.5 mL DMF and
the mixture was shaken for 30 min at RT. 100 ul (1.09 mmol} 1-butanol were

added to the reaction mixture and this was shaken overnight at RT. After filiration



| [MH + 4.6 f \ 0 57 889/891 0.70 [M+H| + 4.7 } 33

(0]
@ r%%é/ogpgél%[ MiH + 4.8 ~N 49,355/857 0.67 o [Nttt 06065314

(R) - 1-(4-am no-3-chloro-5-trifluoronethyl -benzyl)-2-{4
-[1- (2-nor phol i n-4-yl - et hoxycar bonyl met hyl ) - pi peri d

i n-4-yl]-piperazin-1-yl}-2-oxo-ethyl 4-(2-oxo-1, 2,4,

5- tetrahydro-1, 3- benzodiazepin 3 yl) - piperid

i ne-1-carboxylate cF, NH, ~~\

0 ~
AbtorabrooEinde Hites the pradesmodusy \@@% Bmmffecs by #E’L(Q) T fractions

B O e e e

OReld1- (4- adBrmg 354% mfrthe5w0ri f1 uor onet hyl - benzyl ) -

2’#'3*‘"%%)02?@@% :ﬁ%/@% FC% oxo-ethyl 4-(2-oxo0-1,2,4, 5

RLtra 0,67 (si |, DCM/Cyc/MeOH/NHs 70:15:15:2
hydro 1, 3- benzgséllcgzgeepl n-3 ch p? peri fne-1 car%oxyl ate

in 5 n THE and stirred for 30 mn at RT. 19 pL (0.16

| th |
TR ST PR ik e 8RB R Ao Bom Ptpase 80 mg
IR 1 424miNb-3-3hibdro &- tr:ﬂ%rﬂ@th?l-%%%?-@[lﬁ(‘I—BQrU@xﬁn@T@l piperidin-

was stirred for another 4 he reacti on

ifi-Yh-BireraEs- levikgoper-edybdniroxo-\ad, S-tatrabhydesil dirbengnsiiazepin-3-
n f I

TR ool d Bl é%ﬂ&%&%’pﬁ%@@%?éh?g%%mmnem

contai ning the product were evagdrated down i. vac.

the residue was triturated with " suction

filtered and dried at 50C|nv Yleld 47rrg(41%

'gﬁsm 7 (CI) 15 Rf = 0.31
i me

of theory) ESI-NMSE:
(silica gel, DCM
(HPLO): 2.7 m FA‘G@ B) Exanpl e 4. 10 20

- (R)-1-(4-am no- hlioro-5-trifluoronet hyl - benzyl)-2-ox
-2-(4-{1-[ 2-(2-oxo0-

(M

Example (R Yield (%) |Mass R¢
spectrum | (silica gel,
DCM/MeOH/Cyc/NH;
70:15:15:2)
4.3 ’ 52 834/836 0.63
O™~ [M+H]"
4.4 * 52 848/850 0.61
O~ [M+H]

The following compounds were prepared analogously from in each case 80 mg
(R)-1-(4-amino-3-chioro-5-triflusromethyl-benzyl)-2-[4-( 1-carboxymethyl-piperidin-
4-yl}-piperazin-1-yl}-2-oxo-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-
yh-piperidine-1-carboxylate and 1.5 equivalents (Examples 4.5 and 4.6) and 1.6

equivalents (Examples 4.7 and 4.8) of the respective alcohol component:



N

pyrrolid in-1-yl)-ethoxycarbonyl methyl]-piperid

'\ﬂro“zod?}m@b@?f azin-1- y') et hyl o¢y (2- 0xo0- PCT/EP2006/065314

, 2,4, 5-tetrahydro-1, benzodlazepln 3-yl)-pi peridi ne-
1 carboxylate F3 NH2 | O\ € O O~yON /-\ NkO OO
H 25 Prepared anal ogously to Exanple 4.9 from 80 ng
(0.11 mol ) (R)-1-(4-am no- 3-
chl oro-5-trifluoronethyl -benzyl)-2-[4-(1-carboxynet hyl
-pi perid in-4-yl)-piperazin-1- yl{-2-o0xo- et hyl
4-(2-0x0-1,2,4, 5-tetrahydro-1, 3-k
i azepin-3-yl)-piperid ine-1 WO 2007
PCT/ EP2006/ 065314 carboxyljﬁeg.

1- (2- hydroxy- et hyl : > ROEDN j mL
DMF as sol vent. el 39 rTg mof ¥ heor )/HéRSI-I\/S:
(MrH)® = 875/8 Nf B Rf = 0.40 (silica gel;

DCM MeOH/ NH3 90:10: 1Y Retention tinme (HPLC): 2.9 nmin
(Met hod B) Exanple 4.11 10
(R -1-(4-anmi no-3-chloro-5-trifluoronethyl-benzyl)-2-{4

EXdmpl ®r phol i n- 4-yl - Yield (%) |Mass Rf
pr opoxygcar bonyl - net hyl ) - pii peri di n-|4-yl ] - pi per yl
}-2-oxof et hyl 4-(2-oxo- 1]2,4, sp\éclrul?n (5 Ica gel
5-tetrahydro-1, 3-benzodi azepi n- 3-yl ) - pi per i dptavMEGALCYc/NH;
oxylatee F3 NH, JIOcl OINV N OMNM%NA-YyO-~ NS 0
NO O H 15 Prepared anal ogousl y t g Exanpl e 470:¥5t290
apE (O.lZ.IIIIUI) (R)-l-('f'r-a. 1O
4cﬁl oro-bitrifluoronethyl - b%‘?ﬁzyl ) - 2 8ﬁg/8(4f car BJx1yrret hyl
- pi peri dPn@yl ) - pi perazi n- 1- M+H]*
4.6 * o 57 889/891 0.70
O\/\rb [M+H]+
4.7 ’ 33 880/882 0.51
Om [M+H]*
4.8 9 P 49 855/857 0.67
0 T i [M+H]+
-Example 4.9

" {R)-1-{4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-{4-[1-(2-mo fpholin»4—yl—
ethoxycarbonylmethyl)-piperidin-4-yl]-piperazin-1-yl}-2-oxo-ethyl 4-(2-oxc-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate

N Nj\oE N‘/\ \/\N
r~ N,Qo% | I




L

yl]-2-o0xo-et hyl

4- -tetrahydro-1, 3- benzodi azepi n- 3-yL)-pi
@&?ag‘ﬁﬁmb‘%aar boxyl ate and 222%' (0.15 mmol) H:TFEPZOOB/%%M

3 nor phol i n-4-yl -propan-1-ol, using 1.5 nL 20 DWF as
solvent. After purification by HPLC the product was
taken up in DCM the organic phase was extracted with
5% NaHCO3 sol ution and dried over Na2SO4. After
elimnation of the desiccant and sol vent the residue
was stirred wwth DIPE, suction filtered and dried in

(%ﬁﬁ?é @ 1%&%@%‘@8@? nd 3910300 40 F@ﬁ%{ Erée%g)élgﬁmé\@ere added to a

EEMJW NOG r9P¢01L 03 ilﬁmoIR(ﬂR)%mt(u@lmhb@clﬁitiﬂ.Gétnﬂ&i’orﬁrrmtmyt -benzyl)-

t hod B) WD 2007/ 020261 - 207 - PCT/ EP2006/ 065314
g 4]-151 -@azpoggmethyl piperidin-4-yl)-piperazin-1-yl]-2-oxo-ethyl 4-(2-0x0-1,2,4,5-

5 (Blrahylds 3880 ERDERIRa Y1) SbEHHAE NES YL BRIFY hiL2rHiF and
mtcrp&cbfwl?@mrm&tfﬁiyﬁapb(ﬁﬁ)ﬁB-mﬂtolh)ﬂ-)nqmpp@I'm-dJ}yn‘mmaﬂo] wpie added

5! 5 yBacisn M@ S (i tysbeasiga Rl 05148 i3t BT, gl of

%Mmﬁeke 5@6&??&% %@nt%redr%g sﬁr(réd Ry éhdﬂw%arq h &t R0 Thé reaction

crmnmmawwaaorzieﬂ ﬁwnylvacmtb@ur@ﬁdt@ wasrdissalrdiingt b5 anl MeOH,

10 Sﬂ+eg§%?lgroﬁbh %‘5%6%%%&?3 m y?§ % @L(ﬁ%@é’hﬁ&&s containing the

r pexyieeiBy empmaredouowmr 4ay), thep repid@zivas titurated with DIPE,

yl]-2-0xo-ethyl . o
ssyciopyiteredand dried @t 8RVe i vactR-penzodi azepi n- 3-yl ) - pi
Peiifli ne- 1- carboxyl @ﬁ?emﬁ 4?“(%1&%“ the reaction
1'g

mxture was stirred over It 15 was
ek8pbtSt ed down i . vaiM+H)f RB77¢8TH (@) was conbi ned with

15 JBsuction 111t er ec kDA 99 0BCRY Mg b0 655

Cﬁémbﬁ%ﬁ’é’mﬂ(@%' ' QaT%h (M@ﬂﬁﬁi gnpt DCMto
DCM MeOH NH3 50: 4 Yield: 50 ng (29% of theory)

ESI-MS: (MEH) + = 878/880 (cl) 20 Rf = 0.63 (silica
Ia ¢/ MeOH/ NH3 70: 15: 15: 2) Exanple 4.13

no- 3-chloro-5-trifluoronethyl -benzyl)-2-{4
-[ 1- (1 ethoxycarbonyloxy 25

20 ?(tﬁh)g‘g)é ngrﬁéy)(? 4(2!‘(1@ g)Jf&Pogg ool OIII Benzylu cf;(oPZe—r(f-ﬂ- 2_-%.'2-%%-
;;F)gtF&e}fﬁer‘f“I %ﬂeﬁo?ﬁ%thﬁﬁﬁ%ﬁI SipélidmPABBIHickBemlT-SBIIM 4-(2-oxo-

1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate

FS
0 ? Ci- o
N/%N/”\OWN%N/%N/\H/O\/\I*E‘S
N/&o o 0
4 ,
25 Prepared analogously to Example 4.9 from 80 mg (0.11 mmol} (R)-1-(4-amino-3-

chloro-5-trifluoromethyl-benzyl)-2-[4-(1-carboxymethyl-piperidin-4-yl}-piperazin-1-
yi}-2-oxo-ethyi 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-



10

15

20

25

WO 2007/ 020261 - 208 - PCT/ EP2006/ 065314 CFA NH, O\

%Y 9 V NYl O H Prepared anal ogously to
Oé’%?@fé"from 150 ng (0. 202%Rml) (R)- 1- (4- ani Rel/EP2006/065314

3- chI oro-5-trifluoronethyl -benzyl)-2-[4-(1-carboxyneth

yl - pi peridin-4-yl)-piperazin- 5 1-yl]-2-oxo0-ethyl

4-(2-o0xo0-1, 2,4, 5-tetrahydro- 1, 3-benzodi azepi n-3-yl ) - pi

peridi ne-1- j carboxylate and 40 pL (0.30 nmol)

1-chl oroet hyl - et hyl carbonate. Yield: 50 ng (29% of
teasbeyylatemmd ASHL (A6 mmelsB2-dgdrqxgrgthy-pyrrolidig-2-one, using 1.5

Eﬁ\.&lpﬁlﬁ agseéolvw Cyc/ MeOH NH3 70:15:15:2) 10 Exanple
(Beldt- (4- am no- 3- chl 3oan§ {439 dfubeewet hyl - benzyl ) -2-[ 4

oé%'t'm car banoyl net h%l"dar&?ﬁ/ﬁ‘?r?e@{gfl pi peridin-4-yl)
JRigerazin-1-yl]-2- ogg (%llﬁ:tara’éal DEMIMEOH/NH 90:10:1)

(2-o0x0-1,2,4,5-tetrahydro-1I enzodl azepi'n- 3- Yl
ﬁ%ehedtmletmneceﬂmyl ated fin Method®) ~ ( CI  H 50 ny
(0.16 mmol ) TBTU, 25 pL (0.18 mml) triethylam ne and
30 ng (0.23 mmol ) 20 N, N-di et hyl - 2- hydr oxy- acet am de

\@(eﬁn ddegito a solution of 100 ng (0.13 mol)
-(4-am no-3-chloro-5-trifluoro-nethyl-benzyl)-2-]

4- (1 car boxynet hyl - pi perid in-

AR LRSS ol bk Rie Y barviariat i mogenolin-4-y-

}prb)p@xmlrﬂ)cmméth?@ptp@fwhr&ﬂ%k[ﬁpéraﬂn -208o1diigyl 4-(2-oxo-
reactl on m xture was stirred for WO 2007/ 020261 - 209

1. 219 t9imiverod s renzodiazepin-3pit)-pingddineat-cathoxy@iteit i on

was poured onto saturated NaHCO3 sol ution, the
precipitate formed was suction filtered and dried. The

crude product was purified byf"HPLC. The fractions
cont ai ni ng the product were ned and freeze-dri ed.
Yield: 36 ng (31 % of theor o o

;’\/L/%NJ\O : N\/\ y /\n/o\/\/w\)

Prepared analogously to Example 4.9 from 90 mg (0.12 mmol) (R)-1-(4-amino-3-
chloro-5-triflucromethyl-benzyt)-2-[4-(1-carboxymethyl-piperidin-4-yl}-piperazin-1-
yl]-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylate and 22 mg (0.15 mmol) 3-morpholin-4-yl-propan-1-ol, using 1.5 mL
DMF as solvent. After purification by HPLC the product was taken up in DCM, the
organic phase was extracted with 5% NaHCO; solution and dried over Na;SO,.
After elimination of the desiccant and solvent the residue was stirred with DIPE,

suction filtered and dried in the air.

Yield: 48 mg (46% of theory)
ESI-MS: (M+H)" = 891/893 (CI)
R¢= 0.17 (silica gel, DCM/MeOH/NH; 90:10:1)

Retention time (HPLC): 2.7 min (Method B)
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20

25

5 ESI-Ms: (MHH)' = 877/879 (C) Retention tine
(WL-g2007/62026m N (Method B) Thegdpl | owi ng Conpound§CT/EP2006/065314
wer e prepared anal ogously fromin each case 100 ngy

(R -1-(4-am no-3-chloro-5-trifluoronethyl -benzyl)-2-[4
- (1- car boxynet hyl - pi peridin- 1o

4-yl) - pi perazi n-1-yl]-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetr
ahydro- 1, 3- benzodi azepi n- 3

yl ) - pi peridi ne-1-car boxyl ate and the correspondi ng
amount of the respective alcohol conponent: F3 "H2 ~
xExarpleHl.ERanpl e R Yield (%9 Mss Retention tine
spectrum HPLC (Method) 4.15 1 76 849/851 3.1 min "\
[MtH + (B) 4.16 25 889/891 3.2 min " [MtH + (B) 15

(8RR oo B BT RERE AR AER AR

_-;(rzb;lammmwawm;tlgw)gpilpa;iﬂirdfy?g)g;:erﬁpiarL -9?—2-%xo—ethyl 4-
- 1- Vi 1 R=QX0- € +(2-0x0-1,2, 4 5-1¢et) -1,

(o B £ T8 AR S e Rt iR & oy ate

OCLIN ;: / N O/ "I ~~N-~=7Of/ N\SOOIQ H 64

ng (0.20 nmol) TBTU and 28 chgo. 20 nmol)

triethylam ne were added to a ﬂs%ution of 100 ngy
(0.18 nmmol ) J/@ 2

(R -2-(4-am no-3-chl oro-p-t qronet hyl - phenyl) - 10

1- car boxy- et hy .

4- (2- oxo- 1, @ S-M%P%%eﬁiﬁna’z\qp?w% - pi
N O © ©
\
H

peri di ne- |

42 mg (0.30 mmol) K2CO3 and 43 yL (0.30 mmol) chloromethyl 2,2-dimethyl-
propionate were added to a solution of 150 mg (0.20 mmol) (R)-1-(4-amino-3-

chloro-5-trifluoromethyl-benzyt)-2-[4-(1-carboxymethyi-piperidin-4-yl)-piperazin-1-

yl}-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidine-1-
carboxylate in 5 mL DMF and the reaction mixture was stirred overnight at RT. It
was evaporated down i. vac., the residue was combined with 30 mL 15% K,COs
solution, the product precipitated was suction filtered and purified by column
chromatography (silica gel, gradient DCM to DCM/MeOH/NH; 50:47:3).

Yield: 50 mg (29% of theory)

ESI-MS: (M+H)" = 878/880 (CI)

Rf = 0.63 (silica gel, DCM/Cyc/MeOH/NH; 70:15:15:2)
Example 4.13

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-{4-[1-(1-ethoxycarbonyloxy-
ethoxycarbonyl-methyl)-piperidin-4-yfl-piperazin-1-yl}-2-oxo-ethyl 4-(2-oxo-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate




carboxylate in 1 nL DVF and stirred for 10 mn at RIT.

S\?Vég??{ﬁ?q?%gsﬂmb) p:tr 232/: ng‘ll:yl 12%cet ate were added”PL/EP2006/065314

the reaction mxture and this was shaken overni ght at

RT. After filtration through a syringe filter the

reaction solution was purified by HPLC w t hout

further working up. The fractions containing 15 the

product were combi ned and freeze-dried. Yield: 91 ng
(64% of theory) ESI-Ms: (MtH)[*= _792/794 (d) R =

0.48 (silica gel, DCM MeOH $10:1) 20 Exanple

5.1 oz cl

(R) -1-(4-am no-3- chlexod5-frifluqr hyl - henzyl )-2-[ 4

- (4- car boxype{ hyl|- SF pelt aijrﬁfrfi/y’r') -t péfi\nfg\(%%(%\/
in-1-yl]-2-¢xd f[ﬁsyl ° 0 ©

4- (2-o0x0-1, 774, 5+t et rahydr o- 1, 3- benzodi azepi n- 3-

yl) - pi peri di ne- 1- car boxyl ate WD 2007/ 020261 - 211 -

PCT/ EP2006/ 065314 F 9 NHz OCl OO N H A solution
Olﬁre%aéedfsnélggééslm Bkakigid14i12 florfil1 508h8 10 YaSmaAIER) 12(4-amino-
a solution of 70° ng (0.09 mmol)
(Reblprg--thftueronetbytkereyh-2-4-t1-canborynitiyl-pmerdin-d 3)rpiperazin-

s AN 3o 3R IR PRy g bBngo dibdedth-3-yi)-piperidine-1-

tdrbakyistieqant 40 pag&mﬂi ABRl) DcBioybothpli-gthylcdiiigale car box
ylate in 10 nL THE and the reaction mXxture was
stieldked ovAONGHE9%: oftheomtle THE was elininated in a

%ﬂ_@%g b3f\¢+€p.ﬂﬁ}: ém@%?&éwtl e water was added,

orm c acl ntil an acidic reaction was
dRt=ai ned arid6d (wiicaagalt DAIM/OyvicMa@ti/MHe 7priddUeR) was
subjected to 10 freeze-drying. Yield: 52 ng (76% of
theory) ESI-Ms: (MH- = 762/764 () Rf = 0.14
(kdrheR g¢h, DCM MeOH/ NH3 90: 10:1) 15 Exanple 5.2

10

- (4-am no-3-chloro-5-trifluoronethyl -benzyl)-2-[4-(4-
iet hy gr Bl /|- Y3 pi perazi n-1-yl
PPV B DR b RBH
diethylcarbamoylmethoxy-carbonylmethyi-piperidin-4-yl)-piperazin-1-yl}-2-oxo-
15 ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidine-1-carboxylate

FS
NH,
g cl

N NJOI\OE A o\im/\
CQQ%\\ YAy )

50 mg (0.16 mmol) TBTU, 25 pL (0.18 mmol} triethylamine and 30 mg (0.23 mmol)
20  N,N-diethyl-2-hydroxy-acetamide were added to a solution of 100 mg (0.13 mmol)

{R)-1 —(4~amino—3~chlorou5—triﬂuoro-methyl-b'enzyl)-2-[4-(1 -carboxymethyl-piperidin-

4-yl)-piperazin-1-yl]-2-oxo-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-

yh)-piperidine-1-carboxylate in 1 mL DMF and the reaction mixture was stirred for




10

15

et hyI

4,5-tetrahydro-1, enzodi azepi n- 3-y
perl I ne- %ncarboxyl ate 20 9Fj§ O _\1 d }PIDETFEF}QOO&I065314

/[-\ N/L-0 0 NO~~N--y “~ H WD 2007/ 020261 - 212 -
PCT/ EP2006/ 065314 90 ng (0.28 mmol ) TBTU, 39 pL (0.15
mmol ) triethylam ne and 29 ng (0.28 mol)

2- hydroxy- N, N-di net hyl - acet am de were added to a

[ 90 0
8 Bl . dee2sT8n 5160 " Roures omiq pgturajer A CEs palution, the
él@tﬁﬁb@f@:‘ﬁi‘%ﬂhﬂég s@étbefﬁﬁe'réH énbj 'd)rleH' Eﬁé 'cﬂ.udehgrgduct was purified

in-1-yl]-2-o0xo-ethyl 4-(2-oxo0-1
s HFL 64 ThedpagiioBsydoptainipg thel prmitmt wr@owibm@ amd feede-dried.

nd the reaction,.m xt rred overnight at
I:)l?'/'l(:ald’?he reacti on sol l§t6l ﬂ(%@ éﬁﬁ? ld through a
sig8i-p®e filter and thR+ntdgamortuat) was purified by
HPLC. The fractions cont ai ni ng} t he product were

cRatsnHeq tigru(Hrlee e- 2 Bun (Mr—z QﬂiB)lOG ng (50% of

theory) 1o ESI-Ms: (M+H)' = 849/851 (C) Retention

time (HPLC): 3.3 min (Method B) Exanple 6 15

('R)e followiraptompducdd wees praparéd analoganﬁylfrdmnwhc)h @adel100 mg

(F{)] ~ ~h;%6¥ 3?1-"31?&% 5 ?nfmorgmeﬁmyl benzyﬁ) B ?érl I(‘? clar oxymethyl piperidin-

44 SII"}‘p‘i’rB‘é?”aiLln21 AM2-bgd- bﬁ'[% at eﬁ%%iﬁé‘ﬂr%?ﬁ:?b”l -bepzodiazepin-3-

pi peri di ne-1-car
I\!r‘l{ﬂl&eﬂdlnﬂrbﬂam':ﬁwlaw ang tm@camespm‘lo)ng'r Bduahdf @ ekpective
%gﬁlﬂjc tr ethylamne were added to a sol ution of
1057y 0!

(R)-2-(4-am no- 3 chI oro-5-triflgoronet hyl - phenyl ) -
1- car boxy- et hyl NH,
4-(2-o0x0-1,2,4,5-tet rahydro 1 enzodi azepi n- 3-yl ) - pi

peridi ne-1- carboxyl at % [ g mL DNE and stirredgfor 10
mn at RT. 54 ng (O o)/\%f'fmf\\.e/% 0\/U\

[4,4']Dbipi per' n b-yl -propiconate (Amne &) were
added to the #on m xture 25 and this was shaken
over ni ght at RT Arter filtration through a syringe

filter the
Example |R Yield (%) Mass Retention time
spectrum |HPLC
(Method)
4.15 | 76 849/851 3.1 min
PN .
[M+H] (B)
4.16 25 889/891 3.2 min
/N

[M+H]* (B)
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reaction solution was purified by HPLC wi thout furt her
wor Ki n The fractions containing the product_wer
URANEOZR201 { r eczo-dried. VIO 2007/ 020261 - 213 -PCTIEP2006/065314
PCT/ EP2006/ 065314 Yield: 42 ng (29% of theory)
ESI-M5: (MHH)' = 805/807 () Rf = 0.58 (silica gel,
DCM MeOH/ NH3 90:10:1) 5 Exanple 6.1
(R) 1- (4-am no-3-chloro-5-trifluoronethyl-benzyl)-2-[1
- (2- carboxy ethyl)-4,4" -
i nyl -1-yl]-2-o0xo0-ethyl
4-(2-oxo 1,2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) -
pi peridi ne-1-carboxylate N2 Ol C O Il NOH

NR)-1Q 4 aAéhd-B AR LE-triicfs mdthd - BanAyd)- -(m@tﬁoxkoybé?doh?lmethyi-
1 nL water was added to a solution of er]
raegrpzin-1-yl)-piperidin-1-yl}-2-oxo-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-

T T L e T
i nyl -1-yl]-2-oxo- ethyl 4- (2- oxo4t, 2,4, 5-tetrahyd

ro-1,3 15 benzodi azepi n-3-yl) - pi Vzdi ne- 1- car boxyl ate
in 10 nL THE and the reactlon ture was stirred

overnight at RT. The T s elimpated jn a nltrogen
stream then a [fit TE/UVEV\@?E %M

formc acid u caC| di c reactl on was ai ned and
t hen acetonitr¥ye gnd the crude product vvas purified
by HPLC. The fractions containing the product were
conbi ned and freeze-dried. 20 Yield: 28 ng (97% of

- NGB Voa o G . = 0.
(oAb 20T RYA 28 wb 0 28 tyrcishstyiaoBisailre. added to a
%;bﬂjtlonFlﬁW(E:’r%@QG/ 1At (FAxa(@kmirfo-3-chloro-5-trifluoromethyl-phenyl)-
(4-am no- 3-chl oro-5-trjfluoromnethyl-benzyl)-2-

(1[-qarp9xg-[eﬁ|m>ﬂc@rgmn‘}|2 OHptrpbydro-1,3- benzodlazepm 3-ylh)- pléerldzne 1-
%a?@d*ﬁét@ 114 gyrH_ gﬂlﬂgﬁrgﬁéytgrreg f%lr go %mﬂ’%ﬁ??lt " mg (0.20 mmol) ethyl (4-
heperatin-dzgdipiperdzin- | -y petatdi were ladukaddoxthié aeact@R-miXkEe and this
~We;s s%aken overnight at RT. After filtration through a syringe filter the reaction
solution was purified by HPLC without further working up. The fractions containing
the product were combined and freeze-dried.

Yield: 91 mg (64% of theory)

ESI-MS: (M+H)" = 792/794 (Cl)

Rf= 0.48 (silica gel, DCM/MeQH/NH3 90:10:1)

Example 5.1

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-{4-(4-carboxymethyl-piperazin-
1-yl)-piperidin-1-yl]-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-
yl)-piperidine-1-carboxylate



1

[

15

20

NV NXO-\/ ~~-N~/~NO H64 ng (0.20 nmol) TBTU and

mol ) triethylam were added to a

S\igll’é)utﬁl 0731@20(%@100 (0 18 l)E‘F1 PCT/EP2006/065314
(R -2-(4-am no-3-chloro-5-trifluoronethyl-phenyl)- 10

1 -carboxy- et hyl

4-(2-o0xo0-1, 2,4, 5-tetrahydro- 1, 3-benzodi azepi n-3-yl ) - pi
peridine-1 carboxylate in 1 nL DMF and stirred for 10

mn at RT. 122rrg (0.20 mmol ) et hyl
3- (4- pi perazi n-1-yl - pi peri di n-1- )
A2, used as the tris- trifluoroé at'e salt) were
added to the reaction mxtLtre ang-Thi s was shaken

overni ght at RT. M ,ugh'\a sysl nge
filter the rea on/go utlonw purtfi yHHPLC

W t hout furthe g up. The fractlons co ai ni ng

the product were cdjrrbl ned and freeze-dried. Yield: 45

ng (31% of theory) ESI-MS: (MrH)~ = 806/808 (Cl) Rf =

0.57 (silica gel, DCM MeOH/ NH3 90:10:1) 20 Exanple

7A Bolution of 3.6 mg (0.15 mmol) LiOH in 1 mL water was added to a solution of 70

( RQ_(é glg%]rﬁ:ngﬂ@?)e}-ﬁt{}p%lr?o chltlarfol 5 ?nf%%%nqg hyPSng]%/yI? %4 {(4 -ethoxy-
F&d?ﬁéhﬁhféﬂﬁ‘yléﬂ ﬂer@klﬁe’f 9I§-|ﬁ(}?éndﬁ|\-}1 @%9’89(0%“))4'4 (2-0x0-1,2,4,5-

4- (2-oxo-1 tetrah
H@Hﬂbmfaz‘eﬁrhﬁﬁzoyIa)zepinp%wl)mm@qdinedama:rb&wateen\nD mL THF and the

%%QZ (?lf Q@Qq\l\fy 6t|rr65)\(o:-ry//e%P200 /%E%Tgﬁgy%%umr{é%cgm a nitrogen

Estesamh.&hén b Ifthe Wads waks H8dEd fﬁﬂ@héd bﬁ)‘orﬂmé écféirﬂlrﬂﬂ’aa -acidic

chl oro-5-trifl uoronethyl - benz I P 52 et hoxycarb
d‘ﬁ?pﬂ(@_ﬂ Wik bigiped aad dban 9pq>tongn e and the product was subjected to

yl }-2-oxo- et hyl
T&% rgn]f}Z 4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) -
ﬁ(lﬁh{h di ne-5P-mgr(B6%ydfaheomnd 1.4 ng (0.06 mmol) LI OH.

(ﬁ@}ﬁ‘s:w TP 8 605qyy) BSI-MB (MH)- = 776/ 778

Rs = 0.14 (silica gel, DCM/MeOH/NH; 90:10:1)

wRropi onate (Am ne

Example 5.2

(R)-1-(4-amino-3-chloro-5-triflucromethyi-benzyt)-2-[4-(4-
dimethylcarbamoylmethoxycarbonyl-methyl-piperazin-1-yl)-piperidin-1-yl]-2-oxo-
ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate
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Rf = 0.13 (silicagel DCM MeOH/ NH3 90:10:1) 10

le 7.
rrg Q740?&2\6F10 3-chl oro-5-trif¥lhr onet hyl - benzyl ) PET{EFS2006/065314
{1 [ 2- (2-di et hyl am no-

et hoxycar bonyl ) -et hyl ] - pi peri di n-4-yl }-piperazin-I-yl)
-2-o0xo-ethyl 4-(2-oxo0-1,2,4,5 15

t et rahydro- 1, 3- benzodi azepi n- 3-yl ) - pi peridi ne-1| - car box

ylate F3 NH2 IO N ~\ Oo ~~N' O H 48 ng (0.15 mmol)

TEI bhapf{td2@ inrpdl) T8.TLE 39nmll §O.1 6 inernbl) kdethywlemives and @9adg {(@.28 mmol)

f 100 0.13 mol :
Ay A fnoi A micte WP adeshianhaplutian 26190 m(0.25
smh‘?cli @R)(ﬁ(&%hﬁu%% &HMQ AARRE Mt I-Heri Rl RgA & Boxymethyl-

| }-2-0xo-ethyl 4-(2-oxo

1piperazin-fl ed x pihgddio=1ryB-2herrothivhd € Bioxost, 14 S-tetpridie-A e3-

eheaaReb TS b i pa@BRyple fri ARG e, Rction

aghtkedret wasd Birréd aoéintght Bt RATUMheaRdctidi Solwasn sladkitered through a
over ni %ht at RT. After filtration W) 2007/020261 - 216

-SypicgeHitien 9o des ggle RIRABEGNa® PYTethBr HALG- ehhe fractions containing
\r/\t@r@ rb&ﬂct%#}ng i8S aRHHdd-8drRRy, HPLC wi thout further

I ng up. ractrons contalning the product were
cYietd:ned and freeze- dOBedg (50r%ejfdhe63’2)rrg (20% of

SRS 1S R o

CR@E%HBH%nY@ﬂ-ﬂDIRtFpaBeﬁnﬁﬁl?{A y fromin each case
nmg (Exanples 7.3 and 4) or from95rrg(ExarrpIe

7.5) (R)-1-(4-am no-3-chl oro-5-

teifl uoromet hyl - benzyl)-2-{4-[1-(2-carboxy-ethyl)-pipe
r%@ﬁ%—yl]-pi perazin-1-yl}-2 10

oxo- et hyl 4- (2- oxo- 1, 2, 4, 5 tetrahydro 1, 3- benzodiazepin
pi peridi ne-1- carboxylate and the correspon

a(ﬁﬂuhz“ -8Mingre-Ghiypextrifiperanevbberampéherie: etboxmarbowq-ethyl)
4,L1 Qb!penHﬁ‘lyW-yl]'\b Bxo- -ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-

3-yl)-piperidine-1-carboxylate
F3
/@NHZ

Cg OWW«J\

64 mg (0.20 mme!) TBTU and 28 pL (0.20 mmol) triethylamine were added to a
solution of 100 mg {0.18 mmol) (R)-2-(4-amino-3-chloro-5-trifluoromethyl-phenyl)-
1-carboxy-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylate in 1 mL DMF and stirred for 10 min at RT. 54 mg (0.20 mmol) ethyl 3-
[4,4'bipiperidinyl-1-yl-propionate {Amine A1) were added to the reaction mixture
and this was shaken overnight at RT. After filtration through a syringe filter the
reaction solution was purified by HPLC without further working up. The fractions

containing the product were combined and freeze-dried.
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H Exanple R Yield (%9 Mss Retention tine spectrum

HPLC ( Met hod 7.3} 17 891/893 2.1 mn o~ O }—%C

(B 20p702886889/ 891 2.7 nin NIIMH + (B) 7. 5 } IBCT/EP2006/065314
863/865 3.1 min olAN [MH + (B) 15 WD 2007/020261 -

217 - PCT/ EP2006/ 065314 Exanple 8

(R -1-(4-am no-3-chloro-5-trifluoronethyl -benzyl)-2-{4

-[ 4- (2- et hoxycar bonyl - et hyl ) -

pi perazin-1-yl]-piperidin-1-yl}-2-oxo0-ethyl

AYiglek 0X0- 142, mﬁEQ%tmfathgedryo 1,3 5

.aze syl |ne-I-carboxyIate CFA NH,
ﬁ§§F CAEPH*% QQﬁﬁéfE /20 nmol ) TBTU and 28 pL
(R.=20 mml)osg(satdaay@;@mwm@-imegbﬁeﬂ sol ution of
100 ng (0.18 nmmol
(R) - (4 am no- 3- chloro 5-trifluoronethyl-phenyl)- 10

BQ¥¥ ethyl 4-(2-oxo-1, 2,4,5-tetrahyd
rojﬁﬁ@—benzod i azepi n-3-yl)-piperidine-1 carboxylate
in 1 n DVF and stirred for 10 min at RT. 54 ng (0. 20

1) ethyl 3- ) . '

(gt q&é@mﬁwoﬁs ehiaro-siuammetty bt Biacarot pibyI-4.4-
L

B UG R P R P PP SR ROR, S HohetfBzepin3-y1)-
symerrcglae-ﬂrd:arboxylatl&e reacti on solution was puri f| ed by
HPLC wi t hout further working up. FThe 15 fractions
cont ai ni ng the product were co -inﬁm and freeze dri ed.
Yield: 77 mg (53% of theory) E$I-| (M+H) ° 806/ 808
(d) R = 0.58 (S|I|ca gel REM ‘V‘a NH3 90: 1@ 1) 20

Ex le 8.1
(R?Erg- ?4- am n/@ro g trf\grumN benzfl) 2-{4

-[ 4- (2- car boxy

A solution of 1.4 mg (0.06 mmol) LiOH in 1 mL water was added to a solution of 30 |
mg {0.04 mmol) (R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[1'-(2-ethoxy-
carbonyl-ethyl)-4,4-bipiperidinyl-1-yl]-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate in 10 mL THF and the reaction
mixture was stirred overnight at RT. The THF was eliminated in a nitrogen siream,
then a little water was added, followed by formic acid until an acidic reaction was
obtained and then acetonitrile and the crude product was purified by HPL.C. The
fractions containing the product were combined and freeze-dried.

Yield: 28 mg (97% of theory)

ESI-MS: (M+H)" = 777/779 (C))

R:i= 0.15 (silica gel, DCM/MeOH/NH;3 90:10:1)
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piperazin 1- yI] pi peridin-1-yl}-2-oxo0-ethyl
2-0x0-1 4,5-tetrahyd ro-1, 3-

b‘@/ /102826 11 3-yl) - pi peri di nef¥car boxyl ate Wp PCT/EP2006/065314

2007/ 020261 - 218 - PCT/ EP2006/ 065314 F3 NH, CI O ~N
H O N OH Prepared anal ogously to Exanple 6.1 from
60 ng (0.07 mol) (R)-1-(4-am no- 3-
chl oro-5-trifluoronethyl-benzyl)-2-{4-[4-(2-ethoxycarb
onyl - ethyl) pi perazin-1-yl]- 5
' | yl } - 2- oxo- et hyl
4-( 2- oxo- 1 2 4,5-tetrahydro-1, 3- benzodi azepi n-3-yi ) -
pi peri di ne- 1-carboxylate and 2.9 ng (0.12 nmol) Li OH
\(lﬁql1d(4 At 3{cHISfo - trtflﬂ@ﬂm'iéth E&bnzm- J{M{H%)z eﬂu&ﬁ@ﬁé%&yl -ethyl)-

(d = 0.14 (silica g
Eggaﬂaigqh@-élgy!] piperazin-1- yl}-2~ox0—ethyl 4-(2-0x0-1,2,4,5- tetrahydro 1 3-

(@@d%ﬁe?{%@&é% g@hd}f\&écér{jb}‘(wg@ omet hyl - benzyl ) -2-[ 4

pyrrolidin-1-yl)- plperldln 1-yl§ 2- oxo et hyl
4-(2-oxo0-1, 2,4, 5-tetrahydro-1,

benzodi azepi n- 3-yl ) - pi peridi ar boxyl ate 9Fa NHz
OC N~NION' Q_ -~ N R ng (Q.20 I)TBTU
and 28 pL (0. 20 r‘»\/}fﬁe oyh@ Mm&g

sol ution of 10
(R -2-(4-am n®s
1- car boxy- et hyl
4- (2 oxo-1, 2, 4, 5-tetrahydro- 1, 3- benzodi azepi n- 3-yl ) -

t B%ﬁm@l%é?‘!ﬁ%ﬁj ?Tﬁofli_r@taﬁ%m%rbdtng hﬁgrﬁguefv%re added foa

(dB)utlbnmpr@O iehig (O 4+ ity G@Lzm-aanrzo@aﬂhmyfmfmowmethyl -phenyl)-
added to the reaction m xt

1-carboxy-ethyl 4-(2-o0x0-1,2,4 5—tetrahydro 1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylate in 1 mL DMF and stirred for 10 min at RT. 122 mg (0.20 mmol) ethyl

3-(4-piperazin-1 —yl—piperidin-1—yl)—propionéte (Amine A2, used as the tris-

0. 18 mol P
-ghl oro-5-trifl uoronethyl - pphenyl)- 20

trifluoroacetate salt) were added to the reaction mixture and this was shaken
overnight at RT. After filtration through a syringe filter the reaction solution was
purified by HPLC without further working up. The fractions containing the product
were combined and freeze-dried.

Yield: 45 mg (31% of theory)

ESI-MS: (M+H)* = 806/808 (CI)

Ri= 0.57 (silica gel, DCM/MeOH/NH3 90:10:1)

Example 7.1

{R)-1-(4-amino-3-chloro-5-triflucromethyl-benzyl)-2-{4-[1-(2-carboxy-ethyl)-
piperidin-4-yl}-piperazin-1-yl}-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-

benzodiazepin-3-yl)-piperidine-1-carboxylate
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and this was shaken overnight at RT. After filtration

t inge filter the V 007/ 020261 - 219
w?%%@d%%%%m reaction SX\?JJ fon was purifi edF’kg’\)-)-"EPz006'1065314

HPLC wi t hout further working up. The fractions

contai ning the product were conbined and freeze-dried.
Yield: 77 mg (56% of theory) ESI-Ms: (MtH)' = 763/ 765
(Cl) 5 Retention tine (HPLC): 3.4 mn (Method B)
Exanple 9.1

(R) - 1- (4- ami no- 3- chl or o- 5- trlflufo,methyl benzyl)-2-[4
-((R) - 2- carboxy pyrrolidin-1 -

yl)-pi peridin-1-yl]-2-oxo- eth

4-(2-o0x0-1, 2,4, 5- s o epln 3-yl) -
pi peri di ne- 1- cgrox ae“CF nHZ\/\ F /- N
C O H Prepar @ouslyto Exarrple6 1 from 60 ny

(0.08 mml ) (R)-1-(#4-am no-3- 15

chloro-5-trifluoronethyl -benzyl)-2-[4-((R)-2-ethoxycar

bonyl -pyrrolidin-1-yl)- piperidin-1-yl]-2-oxo-ethyl

@(@m&@amamgéuﬂyttelﬁrxa{’mﬂe 6-: ﬂframbw Oﬂpﬁmmbl (BU ‘)-(4—arn|no 3-
yl at e

1 b
G- BB io U BeneHBar gy 1 (R ah s ooy Xy e sticn-4-yi]-
Q&gﬁrpalzﬁﬂg 3?2—%5@%%!'4"}52 655 '19,4,SSte%'am/Hroq\{%t-@é}Eoﬁ?azepln-3~y!)—
(mpendipg-anaioxgatchand 8 -bmigr(0f061omasteLiQH - benzyl ) - 2-[ 4

- . 2- 25

&‘@ hyl car BalgyPi# Aok§e% bony! - pyrr ol i di n- 1-y1 ) - pi pe
rEESIl mst- vyl ](NIZH@(-B?%MYB (é;y( 2-
0xo0-1, 2,4, 5-tetrahydro-1 benzodi azepi n- 3-yl ) -pi perid
iRe= 1- car bék{ &ilicamslo BEMDIDIEMNH; 20:00:1)
PCT/ EP2006/ 065314 F, NH2 C rDIN N'O-NN N, /gyp O
0/

Example 7.2

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-(4-{1-[2-(2-dimethylamino-
ethoxycarbonyl)-ethyl]-piperidin-4-yl}-piperazin-1-yl)-2-oxo-ethyl 4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate

F3
ﬁt\lh}
Q g Cl e
L/%NJLO/\‘]/N%N/%N/\)LO/\/N\
¢ ;:N o ©
A
H

48 mg (0.15 mmol) TBTU and 21 pL (0.15 mmol) triethylamine were added to a
solution of 100 mg (0.13 mmol) (R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-
2-{4-[1-(2-carboxy-ethyl)-piperidin-4-yl)-piperazin-1-yl}-2-oxo-ethy! 4-(2-oxo-
1,2,4,5-tetrahydro-1,3-benzodiazepin—S—yI)—pipefidine-1-carboxylate in 1 mL DMF
and stirred for 10 min at RT. 15 pL (0.15 mmol) 2-dimethylamino-ethanol were

added to the reaction mixture and this was shaken overnight at RT. After filtration
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11 NOO H25 ng (0.08 nmml) TBTU and 11 pL (0.08

Wm E}/I am ne were added to a solution of 50 rllj%
%% BCT/EP2006/065314

(R) 1- (4-am no-3-chloro-5-trifluoronethyl-benzyl)-2- 5
[4-((R)-2-carboxy-pyrrolidin-1-yl)-piperidin-1-yl]-2-0
xo-ethyl 4-(2-oxo0-1,2,4,5

tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1- car box
ylate in 1 nmL DMF and stirred for 10 min at RT. 8.1
ntb“(lmfb% SWLS fl'terﬁba FeaGHoR, 3¢ ufiarewhy pudiied Byl C witheut further

over ni gﬁrt) t'ﬂfe ﬁ&%ﬁ&n@aﬁ hﬁ{tﬁgt %‘%‘S{iﬁfeéégﬁ"ﬁ’rf%f?% freeze-dried.

fYietder the reaction lemgl(mv/ovmsr,@@r?,yfl ed by HPLC
\g%%{w t lo further V\@Ylkl ng up. . Th ractions
|ng t he pr od Wére%@fﬁﬁn@d and
f t heory) ESI - NM5E:
(F&@lﬁbﬁﬁo@hg%g(ﬁszz (CI ?%SEIW ntﬁ'(érqoé)l me (HPLC): 2.9 nmin
(l\/bt hod A) 15 Exan'ple 9.3
oro-5-trif uorometéwl -benz

olléwtnLg WB crsnwareilprepare analogously from in cas{e 100 mg
E(Ehaw ParBHd 7. mybr ﬂbhdgslnig {SE)JanﬁbIEQ’rﬁ)Ctm-ﬂlctblbﬂmr% 2Rloro-5-

- et hyl (2- oxo-

ttﬁﬂlﬁf&ﬁmf@'@%ﬂb@ﬁz@dﬁa(ie‘{?)ﬁrEOBV#IW’)pﬁ)lp@WIlt‘h!elil-l)*mabbx‘l -yl}-2-

SR A O A0 Sttt bl bl lafercine

ameb@ydate landt the Corappending anficunt o0 thwrdsPebiiveambhol component:
(R -1-(4-am no- 3-

chl oro-5-trifluoronethyl -benzyl )i2 L4 ((R)-2-carboxy-p

~yrrolidin-1-yl)-piperid -yl)-pif drn-1 -yl ]

4- (2- oxo- 1245tetrahyer,- =pe aodlazepln- -yl)-pi
peridi ne-1- car boxy N@/\( nmol
2- nor phol i n- 4- yl{et angi N5 Q{QET 1-%8

theory) ESI- = 848/ 850 (CI ) Retenti on time
(HPLO): 2.6 min l\/bfﬁ hod A)
Example |{R Yield (%) Mass Retention time
spectrum |{HPLC (Method)
7.3 * 17 891/893 2.1 min
O\/\D [M+H]+ (B)
0
7.4 * 39 889/891 2.7 min
O\/\rO [M-+H] (B)
7.5 % o 16 863/865 3.1 min
° T/ [M+H]" (B)
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Exanple 10 10

( - am no- 3- chl or o- 5- trlfluoronethyl benzyl) - JE
pyrrolldln 1-yl)- p|per|d|n-l-yl]-2-oxo-ethy|
4-(2-0xo0-1,2,4,5-tetrahydro-1, 3-

benzodi azepi n-3-yl ) -piperid ine-1-carboxylate F~ NH2

O: \1 ad N, \/\NNOUN\ /N NOOO H 15 Prepared

anal ogously to Exanple 9 from 100 ng (0.18 mmol)

Byamples ani no- 3-

chloro-5-trifluoronethyl -phenyl)-1-carboxy-ethyl

4-( 2- oxo 1,2,4,5-tetrahydro-1, 3-

®)zoi-amai-8- o?rndrb)s-mm@fmﬁew Bef: %ﬂﬁ@%tﬂﬂ?—e@lﬂﬁ(ﬁgrmw ethyl)-
(0. 20 nnnlh Ferl pyrro | i
oP*Perr@Ztél-t-y aP'Wf 5)11aY| 2 Q- e?lihaf #{2-g@orig2 @5Bstsrhydro-1,3-

(%3%85 :azggél'nﬁvﬁ;p('%{%ﬁ" B?Jrﬁég% ((eql)o. 1R§Ee\”,\8 on time

2007/ 020261 - 222 - PCT/ EP2006/ 965314
(R -1-(4-am no-3-chloro-5-trif et hyl - benzyl ) -2-[4

-((S)-2-carboxy- pyrrolldln | -

4 ]%mg&y %

gd)ate F3 NH#, ~O y I

yl) - pi peridin-1-
5-tetrahyd ro-1
pi peri di ne- 1-
1 NRO OCH

64 mg (0.20 mmol) TBTU and 28 pL (0.20 mmol) triethylamine were added to a
solution of 100 mg (0.18 mmol) (R)-2-(4-amino-3-chioro-5-trifluoromethyl-phenyl)-
1-carboxy-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylate in 1 mL DMF and stirred for 10 min at RT. 54 mg (0.20 mmol) ethyl 3-
(4-piperidin-4-yl-piperazin-1-yl)-propionate (Amine A3) were added to the reaction
mixture and this was shaken overnight at RT. After filtration through a syringe filter
the reaction solution was purified by HPLC without further working up. The
fractions containing the product were combined and freeze-dried.

Yield: 77 mg (53% of theory)

ESI-MS: (M+H)" = 806/808 (Cl)

Rf = 0.58 (silica gel, DCM/MeOH/NH;3 90:10:1)

Example 8.1

(R)-1-(4-amino-3-chloro-5-triflucromethyl-benzyl)-2-{4-[4-(2-carboxy-ethyl)-
piperazin-1-yl]-piperidin-1-yl}-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-

‘benzodiazepin-3-yl)-piperidine-1-carboxylate
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5 Asolution of 2.9 ng (0.12 mmol) LIiOHin 1 nL water

a solution of 60 0. 08 mmol
\(/@;%)%?EP%Q%)%O 3-chloro-5-tri Tzr){gg)r E)rret hyl - be%zyl ) PeT/ER2006/065314

-((9)-2-

met hoxycar bonyl - pyrrolidin-1-yl)-piperidin-1-yl]-2-o0x0
-ethyl 4-(2-oxo0-1,2,4, 5-

tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1- car box
ylate in 3 nL THE and the 10 regction m xture was
stirred overnight at RT. The solVbQ was elimnated in
the nitrogen stream the resid was taken up in 1 nL
water, formc acid was addgd , an acidic_reaction

was obt ai ned and uk e _was, ver
/{H;&(h“e /\%R%Q/r\\g%h\mc XIF act s

extracted wt
were dried ov filterBd and evaporated down
idiwe was taken up in a little water

i. vac.. The r
and acetonitrile 15 and freeze-dried. Yield: 51 ng
(87% of theory) ESI-Ms: (MrH)+ = 735/ 737 (d)

iﬁgbgﬁﬁédoéh&bwuély%@k'am%tésm fforh 8Bt RE Y0 B rARhdRX@TPI-&1-amino-3-
(cRjore-g-tiflyararoethytheord)-B-{ 4144 2-ethamsatbpnybetiyipiperagin-1-yl]-
B A By e e WA A4 o3 a7Ris -9

mlp@br%de-wdafﬁoﬁ]@te@idw‘? 94m§26.12 mmol) LiOH.
Qxo0-1, 2, 4, tetrah%ﬂgo 1, 3- benzodi azepi n- 3- yI) pi perid

i@ldy . car bdQymad &0 Zb@@rwbzozel - 223 -

/@2006 UNJI,ONW _ NN N 0O
igsT repa{( (35 g?ogo y)to Exanple 9.2 from 70 ny
1

(R).—lo mol . ‘Kﬂaiiba(gbl,dhCNUN{éOH/NHg 90:10:1)
chl oro-5-trifluoronethyl-benzyl)-2-[4-((S)-2-carboxy-p
yrrolidin-1-yl)-piperidin-1-yl]- 5 2-oxo-ethyl

ZE-)@ZH]-:Q%(@- 1,2,4,5-tetrahydro-1, 3-benzodi azepi n- 3-yl ) - pi
peridine-1 carboxylate and 11 ng (0.11 mol)
2- hydroxy- N, N-di net hyl -acetam de. Yield: 45 ng (58%

__9.__| . + = C _(__ __etlon N
T Rl A I AT
pyrrolidin-1-yi)-piperidin-1-yl]-2-oxo-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate

FS
NH,
z cl

AL

6.4 mg {0.20 mmol) TBTU and 28 L (0.20 mmol) triethylamine were added to a
solution of 100 mg (0.18 mmol} (R)-2-(4—amino—3—chlor0-5—friﬂuoromethyl-phenyl)-
1-carboxy-ethyt 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylate in 1 mL DMF and stirred for 10 min-at RT. 45 mg (0.20 mmol) ethyl
(R)-1-piperidin-4-yl-pyrrolidine-2-carboxylate were added to the reaction mixture

and this was shaken overnight at RT. After filtration through a syringe filter the
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(R -1-(4-am no-3-chloro-5-trifluoronethyl -benzyl)-2-{4
- rpholin-4-yl - ethgxycarbonyl)-pyrro

| hidna-?@r-/é/ 5& peridin-l -yl}- 52 0 et hyl PCT/EP2006/065314
4-(2-0x0-1,2,4,5 15

t et rahydro-1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1- car box
ylate CIIF, NHL N _NAOA N~N 10 - N~ "0 1001 0O
H Prepared anal ogously to Exanple 9.2 from 70 ng (0. 10

1) (R -1-(4-ani ng- 3- . , _
JRPber Eidion dieB iR v, BBRGy ot futhqrayorsingaym ity actions
yddrﬂéihmgwmé?fbaiuﬁi\@é%i&inﬁbiﬁed bhd freeze-dried, .

2- oxo- et hyl 4- (2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azep
i ieBLy| ) - pi peri di ne- 7720926 Boxfitheew) and 13.2 ng (0. 11

_ - mor phol i n- 4- yl,- etha Vil d: 54 mg (59% of
t eioar/ly' ESI - VS: (M+H¥M+EF)SZ§%I§§’EPS(@§ Retention tine
(REte)ion Znfe (RPLCVEt Botin) (MEHR0S) 020261 - 224 -
PCT/ EP2006/ 065314 Exanpl e 11 Met hyl
(R-1"-{(R-3-(4-am no-3-chloro-5-trifluoronethyl-phen

2-0x0 5 1,2,4, 5-tetrahyd

%’Eo%arﬁ IE_)Zbe'ﬁ}zodi azepi n-3-yl) - pi peridi ne-|
- car bonyl oxy] - pr opi onyl } - _ _
e B 2 oA bl el oot
?%éibeﬁ?i@?figﬂim%dléth&?ﬂf&ﬂﬁ@eﬂ2?4?5—@9&&@0?@1%Jbgﬁzéﬁiazepin-s-yl)-
(ﬂii)e"gﬂ'(lﬁ"ﬂa@ﬁl’hgx)ﬂaéhl oro-5-trifl uoronethyl - phenyl) -
1-car boxy-ethyl 4-(2-oxo-1,2,4, 5-tgtrahyd ro-1,

3-benzod i azepin-3-yl)-pi peridi ne- 1k [ boxylate in 1
mL DMF and stirred for 10 min at 57 mg (0.20 mmol)
methyl (R)-[1,4']bipiperidinyl-2-cdrteoxyate (used as
the acetate salt) Nﬂ‘dﬁ@ﬁh i on m xture
and this was sha ovérni ght at ET. Afterzfidtration
through a 15 syri Kilter the reaction €olution was

purified by HPLC withdut further working up. The

fractions containing the product were conbi ned and
freeze-dri ed.

Prepared analogously to Example 6.1 from 60 mg (0.08 mmol) (R)-1-(4-amino-3-

chloro-5-trifluoromethyl-benzyl)-2-[4-{( R)-2-ethoxycarbonyl-pyrrolidin-1-yl)-
piperidin-1-yl}-2-oxo-ethyl 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidine-1-carboxylate and 2.9 mg (0.12 mmol) LiOH.

Yield: 42 mg (73% of theory)

ESI-MS: (M+H)" = 735/737 (CI)

Retention time (HPLC): 3.3 min (Method B)

Example 9.2

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-((R)-2-

dimethylcarbamoylmethoxycarbonyl-pyrrolidin-1-yl)-piperidin-1-yl]-2-oxo-ethy! 4-(2-
oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate |




R

10

15

20

Yield: 59 ng (43% of theory) ESI-Ms: (M+H)+ = 763/ 765

( = O (silica gel, DX OH NH3 90: 10: 1)

E@Qﬁ% g/@ﬂ)?ﬁ?( R-1'-{(R) -3 (ﬂgdr\r/?i no- 3- ch PCFEP2006/065314
| oro-5-trifl uoromethyl-phenyl)-2-[4-(2-o0xo0-1, 2,4, 5-
t et rahydro-1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1- car bon
yl oxy] - propionyl }-1,4"- 25 bipiperidinyl-2-carboxylic
acid WD 2007/020261 - 225 - PCT/ EP2006/ 065314 CF NH O
C NNO OO0O0O0OH HPrepared al ogously to Exanpl e

6.1 from40 ng (0.05 nmol) nethyl[{R-1"-{(R)-

3-(4-am no-3-chloro-5-trifluoro yl - phenyl)-2-[4-(2-
oxo-1,2,4,5-tetrahydro-1,3-05 ; o

benzodi azepi n- 3-y i NdJLge\%r @oxy] 1 propi ony
}-1,4"-bi pi perjdi nyk- Z carboxyllateé and :l. Q\R@\(O. 08

mol ) LIOH i Yigtd: °0 ng (25% of thedry) WESI- VB

(MH) - = 747/ 749 (CF) Rf = 0.27 (silica gel,

DCM MeOH/ NH3 90:10:1) 10 Exanple 12 Met hyl
(S)-1'-{(R)-3-(4-am no-3-chl oro-5-trifluoronethyl-phen

W19 m@-(POY 2w pTBTU2rd 51 pet(0 dyehniad) thetiBAdraineadere added to a

SRR oLt sk amind-sreiore- hRiuogmbiny-benzy)-2-
mﬁy&z@?%ﬂmﬁ%% ) FRIFEMIR- 1] 2L AP 42600482 4,5-
defraysire-1 3-benzodienepinyd-yippineridine 1 carbosyate i g ImL DMF and
SureaTpeud i R B, AR il 2hBpr bk cimetnysaggjamice
(Wbrdidamelty tiheFdnttioh Pixture and this was shaken overnight at RT. After
filtration through a syringe filter the reaction solution was purified by HPLC without
further working up. The fractions containing the product were combined and
freeze-dried.

Yield: 38 mg (68% of theory)

ESI-MS: (M+H)" = 820/822 (CI)

Retention time (HPLC): 2.9 min (Method A)

Example 9.3

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-{4-[( R)-2-(2-morpholin-4-yl-
ethoxycarbonyl)-pyrrolidin-1-yl}-piperidin-1-yl}-2-oxo-ethyl 4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate
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[1,4']bi pi peridinyl-2-car boxyl ate. Yield: 33 ng (24%

ofva Pemdo26ES! - MS: (MkH) 765 (d) WO PCT/EP2006/065314

2007/ 020261 - 226 - PCT/ EP2006 065314 Rf = 0.44
(silica gel, DCM MeOH NH3 90:10:1) Exanple 12.1 5
(S)-1'-{(R)-3-(4-am no-3-chl oro-5-trifluoronethyl-phen
yl)-2-[4-(2-o0x0-1, 2, 4, 5-

t et rahydro- 1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1- car bon

yﬁr%)ékﬁéﬂ%o@ﬁ%lﬁéE%awp?%@?o%r)rhdéq}ﬁ;da ; bo(g%b]w’) 1-(4-amino-3-

ambmg@wmr@memmhglﬁﬂ[ﬂ(mm%@rtﬁﬂ}(y(&r%dmly)) -piperidin-1-yi}-
X é‘?r%glﬁ& "‘é 62@4§ ttalérahv@r@rbﬁ@wpd@ﬁ@wr@-yn -fiperidine-1-

%grﬁg%)aﬁ%%e%&n?% E}P? plggcjerpﬁ] l)nzen?r%%?@o%)yl %J[)Py -'pr opi ony

| Yielth: 4' - bi pi peri di nyB52ﬂg¢@T%&)ﬁh@dﬁr@) and 1.2 ng (0.05

BRI a7, 740" o VR 45"/@&@;0%; gor,

1
?%fbgfa?ﬂ.gﬂf(ﬁgﬂ_sd)ghl graompnl fl uor orret hyl - benzyl )-2-(1

' - et hoxyoxal yl -4, 4' - Dbi pi peridinyl -1-yl)-2-o0xo0- et hyl
NX 2,4,5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -
) OI-Olne 1-ca rboxyl ate F3 NH2 O- \ 1 CI ~p H
WD 2007/ 020261 - 227 - PCT/ EP2006/ 065314 64 ng (0. 20

), TBTU and, 70 pL l%;o 50 mmol ) triethyl am ne were
TR A amino: Sshiare e pomew Vet il (92 methoxycarbonyl-

GStelal SREI Gh{ A A P o12

rb@nz;JGla}zepmdﬁj-yi)-ampmndmeS—1yde)rbpk;paei dine-1 5 carboxyl ate
in 2 nmL DVF and stirred for 10 min at RT. 54 ng (0. 20
mmol ) et hyl N

AR

Prepared analogously to Example 9 from 100 mg (0.18 mmol) (R)-2~(4-amino-3-
chloro-5-trifluoromethyl-phenyt)-1-carboxy-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate and 42 mg (0.20 mmol) methyl (S)-1-
piperidin-4-yi-pyrrolidine-2-carboxylate.

Yield: 80 mg (59% of theory)

ESI-MS: (M+H)" = 749/751 (CI)

Retention time (HPLC): 3.3 min (Method B)

Example 10.1
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[4,4" ] Dbipiperidinyl-I|-yl-oxo-acetate (Am ne Ad4) were
reaction m xture d this was shake

m%mzbg% RT. After fil trat:f%ﬂ' through a syri n'Q%T/EP2006/065314

filter the reaction solution was purified by HPLC

wi t hout further working up. The fractions containing

t he product were conbined and freeze-dried. |o Yield:

88 ng (61 % of theory) ESI-NMS: (I\/H—|)+ = 805/807 (d)

?@5)?’? —&g%rr]nl% 3- ctgloro g—tnﬂuoromethyl (benzyl -2- [42((8) 2- cg?boxy-pyrrohdln 1-
( . Al : 5.q08: 3}
g ey 2okl (Rrblo- 4 205 Ao 2R ehdodiatepin-3-v)
43i|(3@’idi51©—-11cazbaxylstet et rahydro- 1, 3- benzod

i azepi n-3-yl)-pi peri di ne-1- carboxyFate CF, NH 0 ~

cl 0O Ncj- Nc,HNCc H 20 PreparedNanaI ogously to

Exanple 6.1 from 40 ng (0.05 mml) R) - 1 (4-am no- 3-

chl or o- 5- trlfluoronethyl benz : ‘or xyoxal yl -

4' - bi pi peridinyl - 2§9Xb

4-(2-o0xo0-1, 2, 4, 5- & ra fo-'1, é’ut}é%]iﬁ/ H
i azepi n-3-yl)-pip dine? 1- car boxyl at e 93.6 ny
(0.15 mmol ) LiOH 25 \Held 26 ng (67% of theory)
ESI-M5: (MHH)+ = 777/ 779 (C) Retention tine (HPLC)

5.0 mn (Method C WD 2007/020261 - 228 -
PC36IER20062 @653 19. 1 Bxangl} EiCkBir21 mL water was added to a solution of 60

o obik %R%&-ﬁﬁﬁ%%@% 3l s ethy Do 2 -fa-t 5)-o-
ﬁéth_@ﬁ%@%@é%h }@rnﬁngﬂ’gﬁejﬂbéﬁdﬁ{h ¥ oo %stRU-83-B¥b-1,2,4,5-
5@@*@@1raﬂeib1bﬁn39<§4a;e;pjnfﬁeyh)mlmld]naza{daobquymte ifF3 mENIHF and the

(Peact}on%ngure was stirred overnight at RT. The solvent was eliminated in the

nifrogen stream, the residue was taken up in 1 mL water, formic acid was added
until an acidic reaction was obtained and the mixture was exhaustively extracted
with EtOAc. The combined organic extracts were dried over Na,SQ,, filtered and
evaporated down i. vac.. The residue was taken up in a little water and acetonitrile
and freeze-dried.

Yield: 51 mg (87% of theory)

ESI-MS: (M+H)" = 735/737 (CI)

Retention time (HPLC): 3.3 min (Method B)

Example 10.2

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzy!)-2-[4-((S)-2-.
dimethylcarbamoylmethoxycarbonyl-pyrrolidin-1-yl)-piperidin-1-yl}-2-oxo-ethyl 4-(2-
ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate
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N-NO-"YyO N N-p OO H Prepared anal ogously to Exanpl e

1\, mg (0.13 nmmol ) ( (4amn03 10

chl oé%@%’bgg?l uor onet hyl - benz?%% 2-(1' -oxal yl - PCEIEFWOOGIOGSBM
i peridinyl-1-yl)-2-oxo-ethyl 4-(2-

oxo0-1, 2, 4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -pi perid
i ne-1-carboxylate and 15 ng (0.15 mol)

2- hydroxy- N, N-di net hyl -acetam de. Yield: 70 ng (63% of
theory) ESI-Ms: (MrH)' = 862/864.(Cl) 15 Retention
time (HPLO): 4.1 mn (Method B) am{)le 13.3

(R -1-(4-am no-3-chloro-5-trifl pet hyl - benzyl )-2-[1
" - (2-norpholin-4-yl - 20 o

et hoxyoxal yl ) - 4, 4' [ - X0- qt hyl
et/r@hydr“b fn&_[( \\;ﬂ\‘/

4-(2-o0xo0-1, 2,4,
benzodi azepi n- Npl‘berl d i ne1-carb yTCat NH2 &
7IN, V -NO ~!'tt M-+HV-NO/\N~ NO" O00 HW
2007/ 020261 - 229 - PCT/ EP2006/ 065314 Prepared

anal ogously to Exanple 9.2 from 100 ng (0. 13 mmol)

(Rephrédiamatogoudly ¢o Exbrrq!)!é 9: Z'Jfr@mﬂd ﬁ‘lgl{o ijmnncﬁ) (Ry1<{48@mino-3-

yqzi¥q|)oy$-}nféjomegmlf¥apngyl -Z- [4 ((S) 5) carboxy-pyrrolldln 1-yl)-piperidin-1-yl]-
L

.OZBX% e%haﬁ 42 fic{ Zt%% gotfé'aﬁx@r%?’ésgc}f@&%‘a?eﬁmyﬁ%)% ip&dife-1-

i ne-
Zarboxate and41 y mgatﬂmh aimob 2¥hyelraxy-8N-dimeBacetamide.

t(ﬁeﬁ%y) sEgl i n: ( Vet %d“%fgg%éﬁr%‘?‘&%4 1§etenti on time

(E%I‘—IMSH am no- 3- chl pue+H* Erngol/ggy@mat hyl - benzyl)-2-[1
- et hoxycar bonyl - propi onyl) - -bi piperid i nyl-

- (3
1Retpntior figped L) 43(%@9(6\/@#@%)5 tetrahyd ro-1, 3-
benzodi azepi n- 3-yl ) - pi peridi ne-1-car boxyl ate p NH LCl
3
Example 10.3

(R)-1-{(4-amino-3-chloro-5-triftuoromethyl-benzyl)-2-{4-[( S)}-2-(2-morpholin-4-yl-
ethoxycarbonyl)-pyrrolidin-1-yli]-piperidin-1-yl}-2-oxo-ethyl 4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate

C@x W”*/? ~

Prepared analogously to Example 9.2 from 70 mg (0.10 mmol) (R)-1-(4-amino-3-
chloro-5-trifluoromethyl-benzyl)-2-{4-(( S)-2-carboxy-pyrrolidin-1-yl)-piperidin-1-yi]-
2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-
carboxylate and 13.2 mg (0.11 mmol) 2-morpholin-4-yl-ethanol.

Yield: 54 mg (59% of theory) |

ESI-MS: (M+H)" = 848/850 (CI)

Retention time (HPLC): 2.6 min (Method A)
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~/~ylI~ CNOOHI15 64 ng (0.20 mmol ) TBTU and 28

p\h/ %%&?%%?B )18t HTglt ;‘y' am ne weie added to a  sol PHian,qe 065314

(R)-2-(4-am no-3-chloro-5-trifluoronethyl-phenyl) -

1- car boxy- et hyl

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl)-p
peridi ne-1- carboxylate in 1 nL DVF and stirred for 10
mn at RT. 59 ng (0.20 nmol) ethyl 4-
[4,4']Dbipiperidinyl-1-yl-4-oxo-butyrate (Am ne AS5)
VeXfngded to the reaction 20 mixture and this was
shaken overnight at RT. After filtration through a
syringe filter the reaction solution was purified by

N () P
Yi EJ%-t&ﬂaHp@iré 413 %ﬁiod:@%ﬁlM-)S-yl?ﬁlp‘eM@lneCMtH}bonyloxlyé propionyl}-

833/ 835 (a) (silica gel,
9‘041@P@P“\MJW@WOQWQ - 230 - PCT/ EP2006/ 065314

Exanple 14.1
(R) - 1- (4-ani no-3-chloro-5-trifl uor plmyl-benzyl)-z-[l
' - (3-carboxy- propi onyl) 4, 4" -

bi pi peri di nyl -1-yl]-2-o0xo-et hyl

4-(2-o0x0-1,2,4,5-tet Qj% ®n3yl)- 5
pi peri di ne-l-cargﬁgggm &Cl Nsz%n~~/\ 6\ﬁOYN)LyO—|HA
solution of 1.9 N0g® nmol ) LiOH in 10hloWat er was
added to a solution of"40 ng (0.05 mmol)

(R) 1-(4-am no-3-chloro-5-trifluoronethyl-benzyl)-2-[1
"-(3-ethoxy 1

%r'ﬁ@r(QlZﬂp'mmlb'ﬁﬁT)J andi56 pLiD piér indiatyriethydrhine- weie- axdded to a
Foutichreroirbado e ¥ Gl Pamine 2-chigrpayiosmatieheny)

n-carbiExpathyl Ae(2r@ast 200 5-t8tr by re- 18 HehibiagepiV By i fikdridine-1-
at RT. The solvent was elimnated in a _nitrogen

Sarkoxyjate i 1mak iRiGE a\ﬂéssﬂrr&réé‘ﬁr U miR at KA. %msr(o 20 mmol) methyl
&gz@' db WP}# o rﬁﬁ’ Qﬁaﬁég eHU%édrITEQ ace g%tlgké:s%@%&&oéhded to the

freaction windtee. arkbthitheas ehakiereomsugmm RTUp\fien filtrationDfough a
HPLC. The fracti.o

gk e Bt soiutoriwes SE5EeR byadP LG et tiag working up.
m%éﬁtlohb%@hﬁlnlnEdecWé}e ccm%@ﬂcﬁmd fr@bie-ﬁfﬂeﬁ

(silica OH/ NH3 90: 10:
Yield: 59 mg (43% of theory)
ESI-MS: (M+H)" = 763/765 (Cl)
R = 0.50 (silica ge!, DCM/MeOH/NH; 90:10:1)
Example 11.1

(R)-1-{(R)-3-(4-amino-3-chloro-5-triflucromethyl-phenyl)-2-[4-(2-0x0-1,2 4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carbonyloxy}-propionyl}-1,4'
bipiperidinyl-2-carboxylic acid
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WP@P%&@%‘E& |3n02| S:ro 5- trl_lezuor onet hyl - benzyl )P(?T/EE52006/065314
et hoxycar bonyl ) - propi onyl ] -4, 4" - bi pi peri di nyl -1

-yl }-2-oxo-ethyl 4-(2-o0x0-1,2,4,5 25 tetra

hydr o- 1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1- car boxyl ate
WO 2007/ 020261 - 231 - PCT/ EP2006/ 065314 NH2 N OO0 O
NO N\, H Prepared anal ogously to Ex%npl e 9.2 from 100

ng (0.12 mmol) (R)-1-(4-am no- 3-

chloro-5-trifl uoronethyl -benzyl) - (3 car boxy-prop
ionyI)-4,4‘-bipiperidinyI 1- yb] -
4-(2-0x0-1,2,4,5-tet eh iggfn 3-yl)-pi
peri dine-1 carboxyl g fV ﬁL

2-nor phol i n-4-yl -&th 3?9 Yi el d: 16 ng eiﬂgﬁbf
theory) ESI-MS: (NFH) 2+ = 459/460 (O) Retention tine
(HPLO): 3.7 min (thhod B) 10 Exanple 15

(R) 1- (4-am no-3-chloro-5-trifluoronethyl-benzyl)-2-(1

Pr@ phRdy&# iﬁﬁi BYAmplets 1 from 40 mg (0.05 mmol) methyl (R)-1{(R)-
|per|d|ny -1-yl')-2-oxo- et hyl

43 #amdaaaoyalczodicmﬂyommetrwt-plemwhw‘iwz 0x8-1.8,4,5-tetrahydro-1,3-

21 nzﬁgalégzlﬁﬁ C'pxﬁ F%(pgrgo m%qr 8@1&)@(‘5 %&g@éxw?1 4 %Fp:pendinﬁ 2-

(@b@cy(a‘%e@ﬁdnpgfﬁn?mQBCPn:'hot)ﬂJi(DHUOFOWEt hyl - phenyl) - 1- et
hoxycarbonyl

(\‘leﬁet hoxy@%&&gfl%?fih%m%trahydro 1, 3- benzodi azepi n-
Spl pe e_-7147/ boxyl ate 1. 29 g (6.42 mmol)
rophe chl orofo e were added to a sol ution

(R;=O 79 ¢ O(Zi’. (ztﬂicm“gﬂl,)DDWMeiOH/BmigrﬁD:w:nDdi ne and

stirred for 1 h at RT. A solution of 2.00 g (6.42

mmol ) et hyl

([Exaniplé42am no- 3-chl oro-5-trifluoronethyl - phenyl) - 2- hy
r OXy

Methyi (S)-1-{{ R)-3-{4-amino-3-chloro-5-trifluoromethyl-phenyl)-2-[4-(2-oxo-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carbonyloxyl-propionyi}-

é /L/%N/U\O/\ﬂ/ N%/N

Prepared analogously to Example 11 from 100 mg (0.18 mmol) {R)-2-(4-amino-3-

1,4"-bipiperidinyl-2-carboxylate

chloro-5-trifluoromethyl-phenyl)-1-carboxy-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate and 45 mg (0.20 mmol) methyl (S)-
[1,4Tbipiperidinyl-2-carboxylate., |

Yield: 33 mg (24% of theory)

ESI-MS: (M+H)" = 763/765 (CI)



10

15

20

WO 2007/ 020261 - 232 - PCT/ EP2006/ 065314 propi onate
in 1 I di ne was added drgopwi se and the reactio
WQEROM§5" stirred for 2 h a@fGRT Then 1.77 ¢ (%QZ%PZOOG‘{OG%M
mol ) 7-met hoxy- 3-pi peridin-4-yl-1,3,4,5-

t et rahydro-1, 3- benzodi azepi n- 2- one was added

bat chwi se. The suspension was stirred for 72 h at RT
and then evaporated down i. vac.. The residue was 5
conbi ned with 200 nL Et OAc, washed with 200 nL 15%
KBGEB sol utQ-6th (S'H%QGFODWMS%@H@#& WR:d0spar at ed of f
and evaporated down i. vac.. The residue was purified
by chromat ography (silica geI , gradient DCMto
MNEGHhPIE31205: 5).  Yield: 1.80 g (46% of theory) ESI-MS:
(MtH)' = 613/615 (d) 1o Rf = 0.50 (silica gel,
DCI\/!I\/EC]—I 9:1) 15b)

@x R ?Fﬁ %ﬂ}lﬁo Bnk6R-SabldrbreiIhBMy-Bhe 8L dxol1 9%, 5-
ntetrhbxq'rom Bxmerizogjatebint 2y glipeniding- 13carbanddk A@zmppiongiyi 4'-

1).- pi_peri di boxyl ate 15 A sol uti f 0.11
(PRSP R 3 EeR TR 80 1wt er vs added (o a

solution of 1.80 g (2.94 muol) Fy

(R -2-(4-am no-3-chloro-5-trifluor ¥yl - phenyl ) - 1-
et hoxycar bonyl -et hyl 4-(7- nethoxy o 1,2, 4,
5-tetrahydro-1, 3- benzodlazel

yi ) - pi peri di ne- 1-car, o ‘Sag d the
reaction m xture S ed for .arThe THE
was elimnated i. diluted with 100 nL “wat er and

acidified 20 with 1 M HCI The substance precipitated
was suction filtered, washed with 50 nL water and

|ed e vacu dryi ng_cupboagrd at 65C. Yiel d;

Prosord ahologb o do EFainnies s a0 Sienal meite {S)11-(R)-
235- tﬂ-ﬁﬁ?mo 3-chloro-5-trifluoromethyi-phenyl)-2-[4-(2-oxo-1 2 4,5- tetrahydro -1,3-
( 1- (4- am no- 3-chl oro-5-t'ri f | uof omet hvl - benzyl) - 2-

berEDHmZ?DIIY Benh)ynnpen(m;ze-1493rbobylpxp]emnoalqwf}-1 4'- blplperldlnyi-z-

SeobeHtE ] Loy oy Lior

riBrpzodi azae.mgrﬁg%/bf)m@bggrl di ne- 1- car boxyl ate
Pre ared anal ogousl| anple 9 from 100 ng (0. 17
Yentabi788 ©)

oty R) - Mt
I 5- h - - et hyl
{205 AT iy

tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1- car box

ylLate and 48 ng (0.19 nmmol) ethyl
[élﬁfﬂ?-ﬁl-%l 1 peridinyl-1-yl-acetate. WD 2007/ 020261 - 233

- PCT/ EP2006/ 065314 Yield: 58 ng (41 % of theory)
ESI-MS: (MFH)' = 821/823 (d) Retention time (HPLO):
JR)-nfdaimniver-Bechi®p-5-trifluoromethyl-benzyl)-2-(1'-ethoxyoxalyl-4,4'-

bipiperidinyl-1-yl)-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

F3
NH,
: cl

ROSAAS St an i

piperidine-1-carboxylate
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5 Exanple 15.1

(\ql?b 1- %4- am no- 3-chl oro-5-trifl uoronethyl -benzyl) -

"WeZ08 "nyl 4, 4" - bi pi per'|28 i"nyl - 1-yl)-2-o0xo0- Péﬂ{ P2006/065314
4- (7- met hoxy- 2-oxo-1, 2,4, 5-tetrahyd ro-1, 3-

benzodi azepi n- 3-yl ) - pi peri d i ne-1-carboxylate 9F~ NH2

NNO-"y 3} I~N_V'NYHN OOO 10HA

solution of 1 ng (0.04 mmol) LiCHin 1 nL water was

added to a solution of 20 ng (0.02 mmol)

(R)-1-(4-am no- 3-chl oro- 5- trifIuororrethyl-benzyl)-Z-(l

et 38 car bugwéiﬁt(aﬂﬂq Hﬁ 49 %‘9 |)1t§e %grﬁ{ne were added to a

bomt@nﬁzftmm@xdrm-rﬁnﬁ;mﬂ)zpm arfid-8-chioth) 5-BifRerdraéthg-phenyl)-
-carboxylate in 1 THE and the reaction mxture

\ﬂa%arbpwneawl 6v(8rwogh¢2 4b-tetrahyochdheagad @ﬁ@p!ﬂé’awlr)npmerfdme 1-
SRUP O 2, DR bl s T SRR % RO e

The Tsipiperidirs/ ieylexel-acatatat(@china Aat) wdre @@eled &) lthsareactlhle mixture
re3|gue vvastakenu in a %fgﬁ(ﬁ acetonjtril
2 Gre bt

dhisanas EhaKeSt BRI tgh\F\EER rgdipadhroyan a syrings 8Mter the
?’éﬁ@c%ﬁ\ éHIMﬂuﬂ*gwaél'p%'nﬂed %g HELE (oot ﬂHH%? W@rkm&%‘p I’l"ﬁe fractlons
M+H) + = 793/ 795 etention tine
Cobtainidg Bhe zsocﬁmmar@ cmmbmamammfr@ez@dned 234 :
RCT/ . EP2006/ 065314 o
YCTC'1 (4- ani no- 3- chl 8% 8% &% Af N5%8%et hyl - benzyl )-2-[ 1

Es(mwsvrphol in-4-yl - 1M+H) = 805/807 (Cl)
et hoxycar bonyl -net hyl ) -4, 4' - bi pi peri di nyl -1

Ratenfonptiged HRHC)4 - (Mmrh@&s;th dBo 1, 2, 4,
5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi peri di ne-1-carb
oxylate F3 NH2 | N~O- NN)rO-\N ONL OOO --COH
Example 13.1

(R)-1-(4-amino-3-chioro-5-trifluoromethyl-benzyl)-2-(1'-oxalyl-4,4'-bipiperidinyl-1-
yl)-2-oxo-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

/ijim

carboxytate

Prepared analogously to Example 6.1 from 40 mg (0.05 mmoil) (R)}-1-(4-amino-3-
chloro-5-trifluoromethyl-benzyi)-2-(1'-ethoxyoxalyl-4,4'-bipiperidinyl-1-yl)-2-oxo-
ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate
and 3.6 mg (0.15 mmol) LiOH. |

Yield: 26 mg (67% of theory)

ESI-MS: (M+H)" = 777/779 (Cl)

Retention time (HPLC): 5.0 min (Method C)
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113 mg (0.35 mmol ) TBTU, 84 pL (0.60 mmol)

t and 39 ng (0.30 ]
éhﬁoéﬁgﬁ@a%%]ﬁgﬁ - et hanol were’ %rib fled to a sol uti onF’((aT’rE‘32006"065314
230 nmg (0.29 nnDI)

(R -1-(4-am no-3-chloro-5-trifluoronethyl -benzyl)-2-(1
' -carboxynet hyl -4, 4" - bipiperidinyl-1-yl)-2-o0xo0-ethyl
4- (7- met hoxy- 2-oxo-1, 2,4, 5-tetrahydro-1,3 10

benzodi azepi n- 3-yl ) - pi peri di ne-1-carboxylate in 5 nL
DMF and the reaction mxture was stirred overni ght at
ﬁéﬁgéggggfgctlon sol ution was poured onto a saturated

tion, the product precipitated was suction
filtered and dried at 40C. The crude product was
di ssolved.in_2 0 pr.eci pitated

R s minggrchigror ShispaRe B Srnd 241 FaiRyRNCabamoy -

W, \c ) -
BR85S ARG M B
wzeTwoniazepimg-ypibetdidedt-cadaxylates] d: 90 ny (34% of
theory) ESI-Ms: (MrH)' = 906/908 (O ) Retention tine
(HPLO): 3.1 min (Method B) %iﬁ%ﬁfmgle 16
(R -1-(4-am no-3-chloro-5-tri or omet hyl - benzyl) 2-14

- (4- et hoxycar bonyl net hyl -o

pi perazin-1-yl) ,M H \/ﬁ\
4- ( 7- met hoxy-2<{0x0 1 2, SSJt‘Se(Q/r ydr = 25 3- be zod

i azepi n- 3- vl r| °di ne- 1- car boxyl ate WD 2007/ 020261

- 235 - PCT/ EP2008/ 065314 9Fa NH, O\ 1C I NNO-N\/~

N~O O O H Prepared anal ogously to Exanple 9 from 100

ng (0.17 nmol) (R)-2-(4-am no- 3-

cFPlie@aoecSanalbgbusiy dorEixbriple lﬁ@w&'d)m-m(bmgdﬁxly} o)) (R)-1-(4-amino-3-

oy ot se T EsRrUb 2 Roxelyd 4 iBerdingk Mz ossethy! 4-(2-
%)&‘ﬁ? Zal‘g-téﬁaﬁ%léoi é%en&H@ﬂakeS’htU W1)-piperidine- 1-carboxyée¥e and 15

| peridin-4-yl-piperazin-1-yl)-acetate. Yield
rmg((ﬂzu% Ml ha-dygijoxyREiN- d@etbyg@etamlc@zzlsm (d)

Ite cnti on tinme (HPLC)7'0 r%g?ﬁéﬂ/onof(th@(‘)ll}?d B) 10
ESI-MS: (M+H)" = 862/864 (Cl)
Retention time (HPLC): 4.1 min (Method B)

Example 13.3

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-{1'-(2-morpholin-4-yl-
ethoxyoxalyl}-4,4'-bipiperidinyl-1-yl}-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-

benzodiazepin-3-yl)-piperidine-1-carboxylate
F3
= Cl
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Exanple 16.1

WRb 1- ?4- am no- 3-chl oro-5-trifl uoronethyl -benzyl) - 2-&4

WY@ 208¢198936et hyl - pi per azi n- -229- PCT/EP2006/065314
1-yl)-piperidin-1-yl]-2-oxo-ethyl

4- (7- met hoxy- 2-oxo-1, 2,4,5-tetrahydro-1,3 15

benzodi azepi n- 3-yl ) - pi peri di ne-1-carboxylate NH, LCl

NVNON " OHOOOO HPrepared anal ogously to

Exanmple 15.1 from 20 ng (0.02 mmol) (R)-1-(4-an no- 3-
Ereparedsanalogausty tonexdmpletd f50n 120[mg (&.18 mhorl) &)-dddyamino-3-

:&HE%B%/ dfrﬁlb%?c{;ﬁﬁzztbg{-%%&b%%ﬁ-oxaIyE—4,4'~bipiperidinyl-1-y!)—2—oxo-ethyl 4-(2-
4o 7t, et Hretyaidexxa-dbénfodiateiin- B HpRretidihe-1 -carbox¥late and 18 pL
benzodi azepi n-3-yl ) - pi peri di ne- 1- car boxyl at e and ngy

(0.16gnmet) 3-marppplin-4avEpthantd ng (99% of t heory)

S -V, (MEH) + = 794 0 7/ 020261 - 236 -
S%IFEPZO%/ 065314 Réeﬁ?ﬂ @n)”toiy\@ee% LO): 2.6 min
E®tmsd B) Exanpl e 1{M-EH)" = 890/892 (CI)

R) - 1- (4-am no- 3-chl oro-5- et hyl - henzyl ) -2-(1' - et hoxyc
%%%HWWWP'%&Q@E - %ﬁdﬂﬁb&?fngﬁﬁ -1-yl) - 2- oxo- et hyl
4-(2-0xo0-1, 2,4,5-tetrahyd ro-1, 3-benzodi azepi n-3-yl ) -
pi peridi ne-1-carboxylate NHL NV NON, -V N-y
Eka@n®I©14H 10 17a) net hyl
(Z, E)-2-acetyl am no- 3- (4- am no- 3- chl or o- 5- net hyl - pheny
| )-acrylate Under a nitrogen atnosphere 15.4 g (49.1
gR?h)(4témh@=3-@hwro-!5htﬁﬁﬂ6¥@ﬁ?etﬁﬁﬂbérﬂz -B[1'{32tK8bxyeRIbony-

d( QAc) 2 were added to a m xture of 72.8 nmmol

) 33

propiony)-424 binipeddisyineyiing-oxshethyl éﬁ?wOahgfﬁé@.t@rajw@&? 3
] | c . am No- in 970 nL

{E;'ré:ﬁ (%%ﬂ')g? é&nﬁ%@%ﬁﬂ@ %%é?%%%%?ltg Iaﬂd the reaction

m xture 15 was stirred for 18 fisat 80C. After cooling
the reaction solution was fil#eretd: evaporated down

i. vac., the residue was sti d. with 350 nL water and

350 nL EtOAc. The so eotsivvehr]ec'ecan ed off, the
resi due was agdi n\StErTed o Y N ®sdttion

filtered, Jsh a littioe Et OAc and MTBES and
dried at 60C) 4

64 mg {0.20 mmol) TBTU and 28 yL (0.50 mmol)} triethylamine were added to a
solution of 100 mg (0.18 mmol} (R)-2-(4-amino-3-chloro-5-trifluoromethyl-phenyl)-
1-carboxy-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylate in 1 mL DMF and stirred for 10 min at RT. 59 mg (0.20 mmol) ethyl 4-
[4,4bipiperidinyl-1-yl-4-oxo-butyrate (Amine A5) were added to the reaction
mixture and this was shaken overnight at RT. After filtration through a syringe filter
the reaction solution was purified by HPLC without further working up. The
fractions containing the product were combined and freeze-dried.

Yield: 61 mg (41% of theory)

ESI-MS: (M+H)" = 833/835 (C!) _

R = 0.61 (silica gel, DCM/MeOH/NH3 90:10:1)
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Yield: 40.6 ¢ (44%of theory) 20 ESI-Ms: (MtH)' =
283/2856 = 0.47 (S|I|ca3gOeI, DCM Cyc/ MeOH NH3

7HQ 20O G 61 17b) - PCT/EP2006/065314
3- (4- am no- 3- chl or o- 5- et hyl - phenyl ) - 2- oxo- pr opi oni c

acid Under a nitrogen atnosphere a solution of 28.0 g

(99.0 mol ) nmethyl (Z,E)-2 25

acetyl am no- 3- (4- am no- 3- chl or o- 5- net hyl - phenyl ) - acryl

ate in 250 nL 1, 4-dioxane and 125 nL HC (4 M was

sEkamete 141 6 h at 80C. The sol vents were elim nated

i. vac., the residue was triturated with isopropanol

and DI PE the precipitate was WO 2007/ 020261 - 237 -

P& Ee2266M885HI6ro- EW@m’éYnﬁ-lb@hZﬂPZf[ﬂ ‘L(Becfarng?«ﬁﬁbplonyl) 4,4'-
dried at 60C. The product was obtai ned
hyigirseiingt-1adl-Zaxe-etiiid2- mh?eéérfébrahmrphbﬁ Renzeeiazepin-3-yl)-

p t4 . 26.0 g (99% of theory) ESI-Ms:
(‘kﬁ’?&'{ﬁ@ Egg?bfgg@t ) 5 Rf = 0.15 (silica gel,

DCM Cyc/ MeOH NH3 70: 15:15:2) 17 met hyl

(R)-3-(4-am no-3-chloro-5-neth Wenyl ) - 2- hydr oxy- pro
pi onate Under a nitrogen at e a sol uti on of
27.0 g (84.2 mml) (1 -%hloo

i sopi nocanphey! ori#; %@%W{)W se
wthin 15 m osolut|or1>of 13.0 g (49. 2ommmol)
3- (4-am no- 3- orip- 5- net hyl - phenyl ) - 2- oxo- propi onic
acid and 17.0 nL (122.3 mmol ) triethylamne in 175 nL
THE cooled to about -30C. After the addition had

R xBlioNerRE pid .08 b FEIOETR: Sy Hifely Vs oGO3 b Botuton of 40
ﬁgﬁ?mﬂﬂﬂ@m&em@oishawlbu@aMmfnmgmgmfcshyggggﬁylbe [1'-(3-ethoxy-

RarbaRE-RiEBIosy v & PipiepTdiyt il 29xGrethyl fHe- @i dud B-tetrahydro-
PPass, Jazﬁﬁﬁﬁ‘?ﬁi)ggpé’ﬁém?rﬁd :%Ar%ﬁé%é_'ﬂﬂﬂ'ﬁ rﬁ’tﬂ@ﬁﬁ% ”&E reaction

vvashe twce'w once Wt
waheureawds atifreld Divechighttat RIT. NThdGolvaritevas ¢jiminatqrhizsa nitrogen

o Py ol ST VS e s oo
nEtidrnehttorivhs obtdRedbind Mixed Wﬁeﬂr’r@ﬁféﬂérﬁfﬂle ahdfleeze-dried.

The 20 reaction m xture was evaporated down i. vac.

t e resituriwandaken g # § el DMR andtpurifed pE HiRldC ET madractions
SRR 18 Ao e B e S e ek ot e

a‘riiéldavapor mgemgo(e% oﬁtihebﬁy 6 0 g (50% of theory)
ESI - VB: 52 :244/246(% 25 Rf = 0.74 (silica
gepl- M§C|vrqz( WOF 8§86 0(4B: 15: 2) 174d)

(ﬁ? 42((2403% 16350 &J;bé’lf BN/ BMINRD 8O 0) 1)1 - car boxy-eth

Example 14.2

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-{1'-[3-(2-morpholin-4-yl-
ethoxycarbonyl)-propionyl]-4,4'-bipiperidinyl-1-y[}-2-oxo-ethyl 4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate
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tetrahvdro-1, 3- benzodi azepi n-3-yl)-piperid
i ne-1-car boxyl ate Prepared anal ogously to Exanple

FWERE702§2¢24. 6 mol ) net hyl- 339~ 3- (4 30 PGT/EP2006/065314

am no- 3- chl or o- 5- et hyl - phenyl ) - 2- hydr oxy- pr opi onat e
and 6.1 g (24.9 mmol ) 3-
pi peridin-4-yl-1,3,4,5-tetrahydro-1, 3-benzod
i azepi n-2-one. WD 2007/ 020261 - 238 -
PCT/ EP2006/ 065314 The crude nethyl ester product was
di ssolved in 100 nL THE and genbined with a solution
of 1.0 g (40.9 mol) LiC]—|i "L water. The reaction
m xture was stirredf RT, diluted with
wat er and the oI en S mipated i. vac..
The aqueou ha SN%HSh MM r@
acidified om_ of 45’MHCI and stlrr@dfor
mn at RT. mxture was extracted three tinmes with
150 nmL of DCM and the conbi ned organi c phases were
dried over MySO4. After elimnation of the desiccant
f [ fal
chrgng%dég'ﬁ%%#% )éﬁflEggr% Y$§ gra 1&?&“%? mimol) (R)-1-{(4-amino-3-
Wmﬂfmﬁﬂ)rﬁéthwbél)nzyl)‘lﬂéﬂ 'd3-carBExygpfopiord)-4, hebipujendmyl 1-yl]-

10p§§—9@'}\)//? é;(%MFH) { ;flhg't‘? alﬂ;:lr%;; %)beiuggglazepln(&yl) plpendlne -1-
(c%)rb&x i ey, ROMAIARI R RIERAREL-byfnok - =t hoxye

ar bonyl me bi p1 peri1 di nyl -1-yl') - 2- oxo- et hyl
el oxo- 1, 2 4, 5- tetﬂﬁm@(bde% d thepry)

3-yl i i.di nes late P d
Sty 1o Exam BN L ASAE6 60007 50 oty ¢
(FRDteRtidriHtiond (MPLE): 3.7 min (Method B)

chl or o- 5- net hyl - phenyl ) - 1- car boxy- et hyl
4-(2-o0xo0-1,2,4,5-tetrahyd ro-1, 3-

pi n-3-yl)-pi peridi ne-1-carboxyl ate and 56 ny
o taal%e) ethyl [4,4 ]blplperldlnyl-l -yI acetate

20 Yield: 19 ng (13% of theory) ESI-

%%17(?41%!%1 () 3-@3%-%6t7rély8@rggt%yl genzyI)DZCEM Cé{hoxycgsll%onH?methyl 4,4'-
(ﬂtﬁén&lﬂyla‘myg-‘? - gz Igf- %Eﬂ?i’k;/ -N6K34112 4%‘ ~felrahGafoR PRy

er| 2- 0X0- et
bqraodbazemn’z@ 4I)5um%1dna¢nﬂd¢arquxaaﬂeenz od

i azepi n-3-yl)-piperidine-1 - carhgxylate WO

2007/ 020261 - 239 - PCT/ EP2006/;0£5?1/LA ~NH, N NO M ~

'N _/OH
@g o/\,( M«ﬁ("\/

15a) (R)-2-(4-amino-3-chloro-5-trifluoromethyl-phenyl)-1-ethoxycarbonyl-ethyl 4-

(7-methoxy-2-oxo-1.2 4 5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylate '
1.29 g (6.42 mmol} 4-nitrophenyt chloroforma-te were added to a solution of 0.79 g
(6.42 mmol) DMAP in 50 mL pyridine and stirred for 1 h at RT. A solution of 2.00 g
(6.42 mmol) ethyl (R)-3-(4-amino-3-chloro-5-trifluoromethyl-phenyl)-2-hydroxy-
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NMO OO HAsolution of 7.0 ng (0.29 mmol) LIiOHin 5

nL water was added to a solution of 80 ng (0.11 mmol

(YR 409740286 ho- 3- chl or o- 5- et 882 benzyl ) - 2- (1 -et’ﬁ@f’&ﬁ)é)2006/065314
arbonyl 5 nethyl -4, 4" -bipiperidinyl-l -yl)-2-o0xo0-ethyl
4-(2-o0xo0-1, 2,4, 5-tet rahydro- 1, 3-

benzodi azepi n- 3-yl ) - pi peri di ne-1-carboxylate in 10 nL

THE and the reaction mxture was stirred overnight at

RT. The THE was elimnated i. vac., the aqueous

r propatustenss &mlbpyrﬁﬂnevinlals Zldes dewfse]arM tHEIreadlibn mixture was

PR e h oY, Bnel 3o i sniRh oisliioe dipiner 211 3 4.5

Cl‘éﬂ’@l'l\l/g@l% ﬁB%é‘rfz%@?a%e?fﬁ-%ﬂeVyﬁé Qdd&joﬂgfﬁ%%é’ Icl‘ﬂcwgtslﬂ%?éb@lon was

Detivred,for d]-ﬁtl\ﬂiﬁ ang:then ﬁsagqratqcsd@xampra@ 1&e resuc?ue was

raPBb i PO Gl veasheg i 300 b At s saluon. the

J ) bﬁicﬁﬁfés@ivl?dé sépathleof®¥Ad @vBgbrated down i. vac.. The residue was
oxo-1,2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-

[) -
rﬂ’tﬂféﬁdotrm@l@rr@é@w@?w&l agel. gradientGCM toe OH/ s)ﬂgrg).
Ggé P-Zooelérﬂ()%%gg(ﬂ@%qéfz@ ebhyO 2007/ 020261 - 240 -

2EBENB!I ox (MB-H)F eritABtH(OK o- 3- met hyl - benzene 7.0 ni
(R7.7 mol) Z 0 added to a suspension
£70.2 g 4€§ﬁ51ﬁ/mqel B'C(Kﬁ/h){e\eél-el 9.% ‘

4- br ono- 2- chloro 6- nethyl phenol and 30.0 g (217 mol)
K2CCB |n 130 m. DMWF and the reactlon m xt ure was
amnire-3-higee-5- ik aihiyhplemy!) beNYF@fh¥|4(7'

vvlth Eta@@( lélfbe corrbl ned organl C phases were dri ed
over iltered and evaporated down. The product

vvﬁ§0l%'8810é@ 1 1f 9.(11 ﬁQrmmomthH Prq mlcosates waS\actﬂqsi to gsqjution of
W@/%Wk%%ﬁ?ﬂl@o%@@gﬁSltflfﬁ%rﬁﬁ{ethyi -phenyl)-1-
(@hE)xycarbat tatidnT-Betbryctpybd-dx3, 4 S-tehiaby drds 4 rﬁelbmdodmzepm -3-
hﬁﬁgu)endmeJ -carboxylate in 50 mL THF and the reaction mixture was stirred for
3 h at RT. The THF was eliminated i. vac., diluted with 100 mL water and acidified

with 1 M HCI. The substance precipitated was suction filtered, washed with 50 mL
water and dried in the vacuum drying cupboard at 65°C.

Yield: 1.60 g (93% of theory)

ESI-MS: (M+H)" = 585/587 (Cl)

15¢) (R)-1-(4-aming-3-chioro-5-trifluoromethyl-benzyl}-2-(1'-
ethoxycarbonylmethyl-4.4'-bipiperidinyl-1-vi)-2-oxo-ethyl 4-{7-methoxy-2-

oxo-1,2.4.5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate

Prepared analogously to Example 9 from 100 mg (0.17 mmol) (R)-2-(4-amino-3-
chloro-5-trifluoromethyl-phenyl}-1-carboxy-ethyl 4-(7-methoxy-2-oxo0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yi)-piperidine-1-carboxylate and 48 mg (0.19
mmol) ethyl [4,4'|bipiperidinyi-1-yl-acetate.
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acryl ate Under a nitrogen at rmsphere 4.4 g (14.0 mol)
tri-o-tolyl -phosphane and 3. 15 (14.3 mol)

PYPEReY &%@@ added to a m xt -of 28.0 g (89.9 RuHEP2006/065514
of 2-benzyl - oxy-5-brono- 1-chl oro- 3-nethy| benzene and

15.0 g (103 mml ) nethyl 2- acetylam no-acrylate in

260 nL of triethylam ne and 400 nlL acetonitrile and

the reaction mxture was stirred for 18 h at 80C.

After cooling the reaction solution was evaporated

dbeld:i . vac., the rebBdog (4% oftheargd with 100 niL

.50 nL 20 Et OA 5 P nd filtered to
%? t he insol ubl eﬁ%l H&“gﬁﬁbzﬁr@ resi due was
tRéteAtidPtime (PAMAE OH3((Bmin (MepaliBed with activat ed
charcoal, filtered and evaporated down i. vac.. The
crude product was reacted further wthout

d 88(' n. Y| eld: 12.5 g (37%of theory) 25

= 374/376 (A) Rf = 0.67 (silica gel,
DCMQ/C/ MeOH NH3 70: 15: 15: 2) 18c)

N e”éﬁw'q?ﬁ%ﬁ’ R S AT P YR
Bipi F}grtcﬁ -2T8§< -3élt 2)6/ Zfog?)m%tho&? -2-0x0-1,2,4,5- ﬁetrahxdro

ace or o- 5- et hyl phe “ac
Mnabéiazapln%yhtplner&timei—ﬂeombexmte the reaction m xt ure
was refluxed overnight. The 1, 4-dipxane was WO

2007/ 020261 - 241 - PCT/ EP2006/ 06531 14y, elimnated i.
vac., the precipitated product iI'tered off,

di ssol ved again in D PE ancb dr wer MgSO4. After

el imnation of the e-residue
was reacted furt t?oui UI‘I% atio /Efd“ 15.5
g (99% of the8 SIO- MS: (M = 317/319 (0) Rf =
0.20 (silica gel, DCN Cyc/ MeOH NH3 70 15:15:2) 18d)

net hyl

(R) - 3-(4- benzyl oxy- 3-chl or o- 5- net hyl - phenyl ) - 2- hydr oxy
-fpsolptiomaf ¢ md¢ialéd ramoi)tLiObkin lambosgtbe wasadsiedutbi osolofion of 20

£ b BairisioR (RO arcklndorirflprame ikbspay st
‘Htﬁ@Wcﬁﬁ)(dNyirHéﬂ'nyﬂ-ﬁ @bgjlpérﬂjlﬁzlsfobl%@% Q’fhgilﬁ? .(P- rﬁet@t@)ﬁy— -0X0-

benzyl oxy- | oro-
dx2).4pﬁ tgdtabydoo- ap;a uena:mjl@zeplmﬁ )(Ixaglpgndw@r‘b carboxyiate in 1 mL THF

A et I T e ot

fs@lmmd)faﬁﬁlgtLheH iheBaAill watemwdsWgaimagded mht@bde mixture was stirred
over ni ght at RT. 240 nL of 1 M NaOH were added 15

d@'b@wt ar 3 b atfET B solyantsivwergralinipated ig @dt'itfﬁ@ews_trﬁam- the
?ggdgé%sﬁbk% QBGn e fturdddeletdiifiid Aad Wa?ecr’%ﬁ flel frb86ct was

€ aqueous phase was separa
subjected to freeze- drylng

Yield: 14 mg (72% of theory)
ESI-MS: (M+H)" = 793/795 (Cl)
Retention time (HPLC): 2.6 min (Method B}

Example 15.2
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and the organi c phase was washed twice with 100 nL of
Wem?‘g once with 100 nL_water. The conbi ned
Es were acidifiedth sem concent r af §EP2006/065314
, extracted twice with 150 nL of Et OAc and the
conbi ned 20 organic phases were dried over MgSOH.
After elimnation of the desiccant and solvent the

oily reS| due was conbi ned with 150 niL net hanolic HC
(1.25 and the reaction mxture was stirred

dxi%ﬁn(ﬁgﬁmlrm-%@hlorpr&irﬁblowa yhkbeazydban1'r(2-watholinthg-

RO BRI Wil Sl PRk AT TRl oo
or,g AnS-tetpditagies- 1\&bengddiagesinS-yIMpipfidingd1 fcatiiedfde and
evaporated down i. vac.. The praduct was reacted

further w thout purification. eqhd: 7.0 g (43% of
theory) ESI-Ms: (M:tNH4) + = 54° (Cl) Rf = 0.87
(silica gel, DCI\/!Q/C/MeO—V)N ~4b:15:2) 30 WO

(Rra (4 b b e SRy e

-ethyl 4-(

5-tetrahvdro- I, 3- blenzodi azepi n-3-yl)-piperidine-1-carb
oxvl at e Prepared anal ogously to Exanple 1 e from7.0

g (20.9 mmol) nethyl (R)-3-(4-

bﬂrszmgqmeﬁmﬁi&iprerﬁr Bntuwd{}crmﬁwd;i) tristiy8mme/ aid 8DIngd £0.30

te an

Jnmoa&rrmrﬁgthw-ﬂ eﬁw%meé@ adiai%i fva poBitisartf ddlapa P89 mmol)

TE - AR s BT o REhE 1 PHOSAAL 2 P eetb SRMUEDI 4.2
(I2ip&ridingl-1 -ybf2- bxé]ethyi 45@ - nmbthmya-oxd'h& nﬁEateitnaOnydro -1,3-
I CRVN N T
W&t@glw&uﬁir%@é@eﬁﬁ%‘ﬁt‘é@ﬁ"iﬁ d’hb"i’le&@trd’i‘i é&iuﬁ@w Was%o@?é“d ofto a

lo acidified with t hus
faatwreted/\biek@@mwmlmitbe @mdm peetlpltatecrh mras@rmtiorrrm&ered and dried

C Lae ani ¢ re dr,j.e ver S

R Coing Rk frollBr s MRRBLRB S BRtonana) and.
W@crb&éﬂe@%t%@% MrECLihassstophhdt 44 thE sumdThe Lp!ﬂécti@ifate was filtered
filtered. Yield: 3.3 g (26% of theor

@mmashedggw 5021 [sepyopanotand 39 r‘(i@,,DIE%aargbq:lned overnight in the

CEF LS ARAP a3 2y oy 5- et hy - pheny ) -

t¥igld: 4- ( 2- oxo- 90 mg (34% of theory)

5-tetrahvdro-1 3-yl)-pi i di ne-
ESilBonvi ate 20 A DIEBENEPONRE Elrs & (4 65 mmol )
(FRtertdHIRRNPIBLEY - 336hini QuembBiE) ! - phenyl)

Example 16
(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-ethoxycarbonylmethyl-

piperazin-1-yl)-piperidin-1-yl}-2-oxo-ethyl 4-(7-methoxy-2-oxo-1,2,4,5-tetrahydro-

1,3-benzodiazepin-3-yl}-piperidine-1-carboxylate
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1-ca rboxy- et hyl
4-( 2- -1.2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-y| i
p@ﬁ%@ﬁqéﬁzar boxyl ate and 17 %3% rhodi um on al un?e:IT}L%tﬁZOOG"OG%M
oxide in 150 nL MeOH was hydrogenated for 18 h at 40C
and 50 psi hydrogen pressure. To conplete the

reacti on another 0.5 g rhodi um on al um ni um oxi de were
added and the m xture 25 was hydrogenated for a
further 6 h. The catal yst was renpved by suction

filtering and the filtrate was eFap ated down i.
vac.. The residue, which was co ' nat ed wth about

50% of t he correspondi ng neghyl I, vvas di ssol ved
in 25 nL THE and ans ion of 250 ny
(10.23 mol ) ,Li m”l&rﬂ.” vve&lg\rn/ the’\Nea t%\o/n
m xture was sdz ¢ 3 h at RT. The THE vvag
elimnated i. .,|30vvater and 10.5 nL of 1 M HC

wer e added, the product precipitated was suction
filtered, then this was washed with a little water and

%uéeﬁ:@r@% a?%gogo /o%gf@?téﬁ@ﬁo)%g#ro% 3_66 Mg Eiﬂ/r %?:%nghg?%lé’mmo-s-
(c(ulqroF&-trﬁIL@rqme(rmeheaylgé’rqarlmm elﬁyl 1 OmetHaxy-2-oxo-1,2,4,5-

BirRydra: Lo e Ol insy DS Reidige-Tseabgifais. qnd 4 meyp-19
Yrﬁﬁfdvpéthklﬂﬂlﬁwén&nM -yl ;hb@#d@ﬁfﬂ?lﬁd&etéteﬂ) 2- oxo- et hyl
4-(2-0x0-1,2,4,5-tetrahvdro-1
bRl di azepi n- 3- yI ) - §25BE {4 %rrf the@i boxy! at e Pr epar ed

usly to Exanp fL (0.20 mmol)
(a%?' Q@gar boxy- 2- ( 3- l(ﬁ'-i-?') Voalet (@)
dRétentied timediHRYC B- n2tthirlin (Methgld)Bet hyl and 51 ng
(0.20 mol ) ethyl 10 [4,4']Dbipiperidinyl-Il-yl-acetate
Yield: 14 nmg (9% of theory) ESI-Ms (MH)' = 738/740
(E&tamplBeteeption time (HPLC): 3.2 min (Method B) 15
Exanple 18.1
(R -2-(1'"-carboxymnet hyl -4, 4" -Dbi pi peridinyl-1-yl)-1-(3-

g@%gﬁ@@gm@;&ﬁ E“'%‘S'a%etfyb-bﬁ"@f'1—%#-&1’&-&3Fb&xy"get@éwfperazin-
2090 Paetidin 3-pil-2-RoRARYIdI-(IEmetho Bl AL @ Dtéirdiydro-1,3-

-ykV NFOH N1 20 H A'solution of 2.0 ngy
(@Wdlﬁﬁpbn 3ivOrpip@riding1-Gaibexyiales added to a sol ution

of 38 ng (0.05 nmol) F,
(R)-1-(3-chl oro-4- hydroxy- 5- net%%ﬂnzzyl )-2-(1" -ethox

y_
o g cl
N/%NJJ\O : N%/N% O
\O{QAO R Y
y
H

Prepared analogously to Example 15.1 from 20 mg (0.02 mmol) (R)-1-(4-amino-3-

chloro-5-trifluoromethyl-benzyl)-2-[4-(4-ethoxycarbonylmethyl-piperazin-1-yl)-
piperidin-1-yl}-2-oxo-ethyl 4-(7-methoxy-2-oxo-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl}-piperidine-1-carboxylate and 2-mg (0.08 mmol}) LiOH.
Yield: 19 mg (89% of theory)

ESI-MS: (M+H)" = 794/796 (C))
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car bonyl net hyl - 4, 4' - bi pi perid inyI-I -yl)-2-oxo- et hyl
4, 5-tetrahydro- 1

ben%% |azeﬁ%h 3-yi) - pi peri di née- f carboxylate in 1.9%]EP2006K55314

THE and the reaction mxture was shaken for 3 h at

RT. The reaction solution was acidified with 1 M HCl

and WD 2007/ 020261 - 244 - PCT/ EP2006/ 065314 purified

by HPLC. The fractions containing the product were

Fiedarlyn 1 HAT 2P it aeineg3 &) '8 R = 0. 20

(silica gel, DCM C,yc/ MeOH/ NH3 70:15:15:2) Exanple 19

R) - 1- (4-am no- 3-chl oro-5-trifl uoromet hyl -benzyl)-2-[4
Sjmmlﬁdiycar bonyl net hyl -4- 1o
met hyl - pi peri di n-4-yl)-pi perazin-1-yl]-2-oxo- et hyl
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-

G- ahfHY-B-cBiord Ibdinaen-b-(@aehexytabenihethid, 4'-
{FFh oD g G o R B Coelipiy b onitiig

3

ipipeAgiINYnd -wB-2rexe-eltd 4d 2rex a1 & %fide@al@ydw)@mn@gdmsepm -3-yl)-
%‘)é Ej ?%5-carboxyéa chl oro-5-trifluoronethyl -phenyl)-1-ca
rboxy-ethyl 4-(2-oxo-1,2,4,5- tdtrahydro- 1,

3-benzodi azepi n-3-yl) - plperld Mear boxyl at e

(Exanmple 1f), 250 ng (0.50 et hyl

(4- et hyl - 4- pi perazi n- Xﬁ( g peri in-1 -yl)- acetate
(Exanpl e A7f) ind 6 M\rT[nﬂ/rrL DIVF
d

and the reacti ure was s‘t>|rred for 4ch at RT.
It was evaporaé down i. vac. and the residue was
purified by 20 HPLC, the fractions containing the
product were conbined and | yophilised. Yield: 225 ny

%’5@-'_& -a 1n§ %%I‘ﬁcgr%\ é %f;thvi phenyl}-acrylate

UTTou— D)

Mﬁh’r@ﬂuﬁi%@eﬁ aﬂﬁSsphé?é)'ﬁ/SEP@Q@gl1Qﬁﬁ*3)1)4trl—(E—Kﬂylmr&)sb&al’he and 11.0g
&i&% &g&&%%&@p Svgr%gﬁgq tt(g I::lfrhl%ljrgrg)?t'f% g ?330 quolg 4-bromo-

I - ino-
a ?ﬂchﬁB rirlléﬂzﬁﬁL %hés}ﬁy?@?fri‘?h%h 58 O]%@%Q?Xtﬂnﬁilf%lethyl 2-acetylamino
laendalei in 2310 mL 3dgthylapiipe I‘alndl 12 Liaasdohibiky bad ghe raction mixture

was stirred for 18 h at 80°C. After cooling the reaction solution was filtered,

evaporated down i. vac., the residue was stirred with 350 mL water and 350 mL
EtOAc. The solvents were decanted off, the residue was again stirred with 300 mL
EtOAc, suction filtered, washed with a little EtOAc and MTBE and dried at 60°C.

Yield: 40.6 g (44% of theory)
ESI-MS: (M+H)" = 283/285 (Cl)
Ri= 0.47 (silica gel, DCM/Cyc/MeOH/NH; 70:15:1 5:2)

17b) 3-(4-amino-3-chloro-5-methyl-phenyl)-2-oxo-propionic acid

Under a nitrogen atmosphere a solution of 28.0 g (99.0 mmol) methyl (Z,E)-2-
acetylamino-3-(4-amino-3-chloro-5-methyl-phenyl)-acrylate in 250 mL 1,4-dioxane
and 125 ml. HCI (4 M) was stirred for 6 h at 80°C. The solvents were eliminated i.

vac., the residue was triturated with isopropanol and DIPE, the precipitate was
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| o,

NH2 N V N(]\I\/~N_N~YO_ H NNOOO HA solution of 10.0
?@/dlgoowjl) LiOHin 5 n waper was added to 100-0Ro,006/065314

(R -1-(4-am no-3-chloro-5-trifluoronethyl -benzyl)-2-[4
-(1-ethoxy-carbonyl- 1 o

net hyl - 4- net hyl - pi peri di n-4-yl) - pi perazi n-1-yl]-2-oxo-

ethyl 4-(2-oxo0-1,2,4,5

tetrahydro 1, 3- benzodi azepi n- 3- Ioh-a | peridi ne-1-carbox
yIeRes drpyisHction-iliering @nd ‘edr@ta%} % hgiptediie wagsobtained as the
s

Syiosisfas ATk Vs Fpbed okl AndE el

Viéield: The r26s0 du89%ast thekery up in a little DCM MeCH

filt t little silica gel and el uted
\/\#?ﬁjﬁ% DCI\QM\E%—T 2&8/%9_@ (%l?e filtrate was evaporated
oy i . vaco1@@1néygadm@ycmeomwg¢9wmsi el d: 95
my (98% of theory) ~ESI- 78/ 780 )

Retentlon time (HPLC): 2.9 min (rrethod B) 20 Exanple

U%@@nkm@@n@mbpﬁél’@yé solutlon of 27.0 g (84.2 mmol) (1R) B chlorodi-
pi perazin ) - 4- et piperidin-1-yl]-2-0x0- eth%l
LusQfgmgg@ﬂ@thllgoWépr?%ygf@-j added dropwise within 15 minto a

SRARBLEEET b gk "’"Eééﬁﬁ?ééd%@@}’o%&@'%méé“ﬁh? PRy 2 g

| propioni@ @:ld lendl. 1700 mhL (12272 rmmol) Xrigthylatrtiye sl e mieTHF cooled to

45003 -3 G Al vhe Beftyod T Shdett 68 sHETng batthas rsmeved and the

rﬂé@éﬁo@hﬁﬁtbre“wé@sﬁ??@d bvefidnt & R'5 150 mL 1 M NaOH were added
tetrahydro-1, 3-benzodi azepi n- 3-yl ) - pi peri di ne- 1- car box

yqlrgpyls(ea:pafhpw@amo)w mixdgrenghileocagingriwith icet B9P ml. of EtOAc were

(A M BER B oto BhP R Ve atubR B BB e

asupdrtedratbatd the @l‘g&h!ﬂrﬂwe\m&/\fa§f/\ﬁa€he@ twiee with H0 ailL &T1 M NaOH,
It was_evaporated down and the_residue was

pftﬁqef‘l"%l 4069‘— W%ﬁ%ﬁ%@?'ﬁﬁ'ﬁ? "(‘m D H&' atheAtgang phatgvas
géaré‘l@ﬁtbfﬁ’gnéb ovePRIJIELEN® @§aﬂtg i RGct. hlehe residue was
ct ‘were conbi ne evaporate own |I. vac. and
pcnmntblned with 250 mL methanolic HCi (1.25 M) and stirred overnight at RT. The
reaction mixture was evaporated down i. vac., the residue was dissolved in a little
PE and EtOAg, placed on silica gel and eluted with PE/EtOAc (2:1). The fractions

containing the product were combined and evaporated down.

Yield: 6.0 g (50% of theory)
ESI-MS: (M+H)" = 244/246 (Cl)
Re= 0.74 (silica gel, DCM/Cyc/MeOH/NH; 70:15:15:2)

17d) (R)-2-(4-amino-3-chloro-5-methyl-phenyl)-1-carboxy-ethyl 4-(2-ox0-1,2,4,5-

tetrahydro-1 ,3-benzodiazepin~3-vl)-piDeridine-1 -carboxylate

Prepared analogously to Example 1e from 6.0 g (24.6 mmol) methyl (R)-3-(4-
amino-3-chloro-5-methyl-phenyl)-2-hydroxy-propionate and 6.1 g (24.9 mmol) 3-
piperidin-4-y}-1,3,4,5-tetrahydro-1,3-benzodiazepin-2-one.
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HPLC, the fractions containing the product were

conbi ned and | yophilised. Yield: 178 ng (49% of

YW @pQJ/OREIEING: (MHH) + = 806F888-(Cl) Ret enti on RGTAEP2006/065314
(HPLO): 3.8 min (nmethod B) 15 Exanple 20.1

(R -1-(4-am no-3-chloro-5-trifluoronethyl -benzyl)-2-[4

- (4- car boxynet hyl - pi per azi n-

1-yl)-4-met hyl - pi peridin-1-yl]-2-o0xo-ethyl
4-(2-o0xo0-1,2,4,5-tetrahydro-1,3 20

T zodde reginyl -3t ;)repiuptem’asdd iseolied gran 00 xyll AHE MNidPcorbliined with

2 SHOERI0B CUREA Tmel LIFIT i 5Q Bk BiTs T 6 fordEa g was
Jsﬁfr%? 6018 AQP; ﬁ[QteHQWImTWaler(a%d e (dh éﬁfb%@ﬂvent was eliminated i.

oro-5-trifluoronethyl -benzyl)-2-T4-(4-ethoxycarbo
Nt nﬂ'hhﬁ(}upppelphammwasmd with 60 mL EtOAc, acidified with 21 mL of 4

A %@1 8%?@-3%%%5 0%1 % ﬁpaﬁﬁgﬁ}o ﬁ%@fﬂg&gg A aRted fhree times with

6D R BEDIOW BAd thé ab DRI afRthHAbe8 w&e(cme%vﬁmhgsm After
LIOH 5 Yield: 42 ng (44% o0 theory) ESI - M5, (M+H) +

elimiregon@fitye dreiceant and solwentthpresidug washuiifiefdiyhod
Phyo ﬁé@%ﬁﬁ%@&%ﬁ Wadiegt DEM to DEMMeQHINH, 70:27:3).
atiidl) - b[ 40 @3- @W&oitlﬁboﬂlflyﬁ tetr a_hé_d . o
ﬁ%ﬁ\aﬁyl O B Sa i, D) Pl et ey Ly oyt oxvl -
Reaz! ne- 2 4313y eR ICRTCcMBOMINM,Fo:1 8520~y / N

17e) (R)-1-(4-amino-3-chloro-5-methyl-benzyl}-2-(1'-ethoxycarbonylmethyl-4,4'-
bipiperidinyl-1-yl)-2-0xo-ethyl 4-(2-ox0-1,2 4,5-tetrahydro-1,3-

benzodiazepin-3-yl)-piperidine-1-carboxylate

Prepared analogously to Example 5 from 100 mg (0.20 mmol) (R)-2-(4-amino-3-
chloro-5-methyl-phenyl)-1-carboxy-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate and 56 mg (0.22 mmol} ethyl
[4,4Tbipiperidinyl-1-yl-acetate

Yield: 19 mg (13% of theory)

ESI-MS: (M+H)" = 737/739 (Cl)

Ri= 0.72 (silica gel, DCM/Cyc/MeOH/NH; 70:15:15:2)
Example 17.1

(R)-1-(4-amino-3-chloro-5-methyl-benzyl)-2-(1'-carboxymethyl-4,4'-bipiperidinyl-1-
yh)-2-oxo-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

carboxylate
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H 15 0.40 nL (2.88 nmol) triethylamne were added to a
m xture of 260 ng (0.46 mmol)

(R 2007002026 0- 3- chl or o- 5- t r i f 23fbr onet hyl - phenyl ) PET&R2006/065314
rboxy- et hyl 4-(2-oxo-1,2,4, 5-

t et rahydro-1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1- car box
ylate (Exanple 1f), 210 ng (0.58 mmol) ethyl
(S)-4-nmethyl -1-pi peridin-4-yl -pi perazi ne- 2-car boxyl ate
(Exanmpl e 20 A9f) and 170 ng (0.53 mml) TBTU in 2.4 nL
DMF and the reaction m xture was | stirred for 18 h at
RT. The reaction mixture was pupFfi€d by HPLC wit hout
any further working up; the fr ons cont ai ning the

product were conbi ned a yaphi | i Sed. Yield: 227 ny
(61 % of theory) /25NESH WS o w94 fa )
Retention tine I %03.4 m'n@msthod B) WDo

2007/ 020261 - 248 - ,PCT/ EP2006/ 065314 Exanple 21.1

(S)-1-(1-{(R-3-(4-am no- 3-chl oro-5-trifl uoronethyl - ph
enyl) 2- [4 (2 oxo-1, 2, 4, 5-

@FPA ﬁfd“é&ﬂirﬂé@ RicH gﬁ ¥l e RIREF 8 A8ada §85 %8 Mition of 80
piron pi pertdin-
4mg|()) “Hi- meddiy{ R )Pl P aarthoS-chicar-Darethylchertyl)-Z=(1 Mdtibxycarbonyi-
O-\ CI'rT[N N~O~NN ONIL-Q OOH HO.5 nL(&l.OO
rgthyl-4.4nbiniesridipyigt-yBr-qe-thyli dd d-ax9- 8. Horatralmycier 1.3-
(B pigeriling - sorbprete 10 mh THF and s reagton
emydtl)rez;v{asﬂfs’(Qe«bmuemightzat RT.Ihe THF was eliminated i. vac the aqueous
LettandLo. 1, B hencadhanent i WlGPLRS L% S8R9 Ve The
Ire¥lduedna® bDbtfieP bP HIFAZT Nelfra& 0P SoNBdiRingthe p%dl]ﬂﬂﬁrere

and the reaction mxture was stirred for 20
Tearsbinad angrireégzsddmgd. HPLC wi t hout wor ki ng up; the

f .ions t ainBi product were conbi ned and
‘;(/%E‘{n Ui sed Mg Gode B%f@%ﬁ@f)( 65% of theory) 15 ESI-NS:
(BBRMS: = 761606 < T09/711 (CI)

Rs = 0.21 (silica gel, DCM/Cyc/MeOH/NH; 70:15:15:2)

Example 18

(R)-1-(3-chloro-4-hydroxy-5-methyl-benzyl)-2-(1'-ethoxycarbonyimethyl-4,4'-
bipiperidinyi-1-yl)-2-oxo-ethyl 4-(2-0x0-1,2,4 5-tetrahydro-1,3-benzodiazepin-3-yi)-

/dw

d\ 0’\[( AN /\ﬂ/o\/

piperidine-1-carboxylate
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Retention tine (HPLC): 3.0 mn (nmethod B) Exanple 22
20 Eth

(& %10%((}2})2@1 (4- ami no- 3- chl or®-tri f| uor orret hyl - PhERy2006/065314
l)-2-[4-(2-0x0-1, 2,4, 5-

t et rahydro-1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1- car bon
yl oxy] - propi onyl }-1-(1- nethyl -piperid

i n-4-yl)-pi perazi ne-2-carboxylate F~ NH2 \ C O
NT/\NA, O\-IN{ N /-\ ~-O0o0 H/~O W 2007/020261
-182)9 2-beCMER2HIBOMOESE tHlor® 3Atethyl-ben8enmol )

nirg EYA?Wmmo reenz"i} dr%(rjnl e(z) w%rén a }jgé ?o gfsu%pens n 8918 g g (46.1
(rﬁbnnl) 4- 6rcﬁﬁb@cl%o?dlb%é’th§l’ [Bﬁéﬁdl BAETED Y21 PheRYh KE0san 130 mL

rbox -ethyl 4-(2-oxo0-1, 2]

MFanetthe-reagtioie midd reawag |st1tred wivprnighteati RIT.nenelingaliblex

AR s B S T Tl B, b

(Viatrawater aNtOStravied &40auivel.vith BTOAY. T tbinbined®rgdnic phases
DMF and the reaction mxture was stirred for 5 h at

Fwefeﬂf ledd Qs NraSQ4, Bltereg ano evaRoraisdrdoy g RIEpct was reacted

tions containing the product were
%ﬁ\gﬁﬁ@ﬁﬂ?@gé I sed. vield: 84 my (29% of

t‘heldty) 10 183 gNB8 Y% dfithiebryy 792/ 794 (CI ) Retention

(F 4+ (R D2 15T ol BEMMRRBACORNR 4B 5201 - pheny

1)-2-[4- (2 oxo-1, 2,4,5- tetrahydro-1, 3-benzod

i azepi n- -olper|d|ne 1- carbonyloxy] propi onyl } - 1 (
18bje LlL.d (Pde)= Boeivie i s Inxy-3-ciietoaSynethylaeianyvi)-
CFAN%C EQON\/ NAO-NCN-/\NIOOI~O

Under a nitrogen atmosphere 4.4 g (14.0 mmol) tri-o-tolyl-phosphane and 3.2 g
{14.3 mmol) Pd(OAc), were added to a mixture of 28.0 g (89.9 mmol) of 2-benzyl-
oXxy-5-bromo-1-chloro-3-methyl-benzene and 15.0 g (103 mmol) methyl 2-
acetylamino-acrylate in 260 mL of triethylamine and 400 mL acetonitrile and the
reaction mixture was stirred for 18 h at 80°C. After cooling the reaction solution
was evaporated down i. vac., the residue was stirred with 100 mL water, 50 mL
EtCAc and 50 mL PE and filtered to remove the insoluble components. The
residue was taken up in DCM/MeOH (5:1), combined with activated charcoal,
filtered and evaporated down i. vac.. The crude product was reacted further

without purification.

Yield: 12.5 g (37% of theory)
ESI-MS: (M+H)" = 374/376 (Cl)
R = 0.67 (silica gel, DCM/Cyc/MeOH/NH3 70:15:15:2)

18¢c) 3-(4-benzyloxy-3-chloro-5-methyl-phenyl)-2-oxo-propionic acid
75 mL 4 M HCI were added to a solution of 18.4 g (49.2 mmol) methyl (Z,E)-2-
acetylamino-3-(4-benzyloxy-3-chloro-5-methylphenyl)-acrylate in 150 mL 1,4-

dioxane and the reaction mixture was refluxed overnight. The 1,4-dioxane was
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HO H20 0.26 nL (0.13 nmol) 0.5 M LiOH solution were
added to 50.0 ng (0.06 mmol ) et hyl

(8P 2007(0RP2B1 (4- ami no- 3- chl or028-tri f | uor onet hy! -RBRY2006/065314

l)-2-[4-(2-0x0-1,2,4,5-

tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi peri di ne-1-car bon

yl oxyj - propi onyl }-1-(1-

nmet hyl - pi peri di n-4-yl) - pi perazi ne-2-carboxylate in 0.8

mL THE and the reaction mxture was stirred overni ght
aglinitatetd. canpihetgretibatedaatdact wasfilered off, nissomed again in DIPE

B0 drigH Rt MO Oas ARET SiRAInAToE AT Tiredesisgant and ep et the residue
Wass R, dtédﬁ‘ﬂhh@‘ th idiebnwor king up; the fractions

cont al ni n uct were conbi ned and | yophili sed.

WieRID07/ OZGEB&Q{QQ%OOfth@QWb EP2006/ 065 314 Yield: 22
(46% of E{% -M&, (MtH)' = 764/766 (d)

] I"on t(ME? 1_@9 "9 min (method B) 5 Exanple 23
0.20 (silica gel, DCM/Cyc/MeOH/NH3 70:15:15:2)

f? uor onet hyl - pheny

hé/
(S)-I-{(R) 3-(4-am no-3-chloro-5-tri
|)-2-[4-(2-ox0-1,2,4,5 tetrahydro-1,

FN7RGIF

i ne-
iUmderyd mﬁmgparaanbamae?e@aﬁdiouw af 27 GFg (86.0 mmoP;(\Il-E) -BCGi

N/
@bﬁ@d%ﬁnlwoqw&w%ﬁﬁ% i 108 Bl e 24058 diamisgithin 16 min

F%%ézm%tqo'ln 3{5153’_3? (048 6 mm%l) %3r(l4flfenz loxy-3- chloro 5- m?Shyl pheny!)—2—

amn | oro- thy phe
rexoxyroptamyd adid (ahddx3-ml,. 8612 remol) triethylamine in 200 mL THF cooled fo

%%fgﬁjﬁff{cg& ﬁaggez tﬁ??é&ﬁé@%ﬁg' ”r@dytlfé ﬁoﬁ%bg’fhg\?ﬂ%, R0V and the
(rShctor At Whs Biifed bdennght%t)Rnlmmzldm M-NADHWteadded
te (Exanple All b) and 450 ng (1.40 mol ) TBTU in 7 nL

oiePwise toree r@%ﬁnomnlxttrrﬁmhuleecqmggwm icedd@mltQAgwere
%—Bdeﬁf th%.ﬁﬁf.%%é‘&ﬁﬁeé’f’a’ﬂé mir,3fie aqh@8u§ Eﬁégéjﬁ/aw%ﬁparated off

and the organic phase was washed twice with 100 mL of 1 M NaOH and once with

100 mL water. The combined aqueous phases were acidified with semi-
concentrated HCI, extracted twice with 150 mL of EtOAc and the combined
organic phases were dried over MgSO,. After elimination of the desiccant and
solvent the oily residue was combined with 150 mL methanolic HCI (1.25 M) and
the reaction mixture was stirred overnight at RT. It was evaporated down i. vac.,
the residue was combined with 70 mL of 15% K»CO3 solution and extracted twice
with 50 mL of EtOAc. The combined organic phases were dried over MgSQy,

fitered and evaporated down i. vac.. The prodUct was reacted further without

purification.

Yield: 7.0 g (43% of theory)

ESI-MS: (M+NHg)" = 352/354 (Cl)

R = 0.87 (silica gel, DCM/Cyc/MeOH/NH3 70:15:15:2)
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stirred with saturated NaHCO3 sol ution, extracted

exhaustively with Et OAc and the conbi ned organic

P43 2807ARR026dr i ed over Na2SO4: 24 ter el im nation BET/EP2006/065314
the 20 desiccant and sol vent the residue was purified

by HPLC, the fractions containing : the product were

conbi ned and | yophilised. Yield: 670 ng (67% of

theory) ESI-Ms: (MtH)™ = 792/794 (Cl) Retention tine

(HPLC): 3.4 mn (nmethod B) 25 WD 2007/020261 - 251 -

P{3¢)E Cﬂi(ﬁﬁéﬁjﬂoxﬂaﬂﬂre Rhethyl-phenyl)-1-carboxy-ethyl 4-(2-0xo-

(S)-1-{ &% (4 am no- 3-chl gro-5-trifl uoronet hyl - phen
) - 2- [ dffaddeliahydsoA, &benzodlazepm 3-yl)-piperidine-1-carboxylate

teld l;ng Ratb uag@&%@hﬁﬁﬁ@'@ {?bré"ﬂﬁ@'(f@@'rﬂhﬁﬂ thethy! (R)-3-(4-

- carbony oxy pi ony

nberh%low—:behlom-ﬁ-Meww-pbepﬁb-&mymeﬁz—pmpm@te aaddc? d (2F.2 mmol)
ared anal o_ﬁusl y to

L Disridiirs S e e { o ae e

(Fhe Erddefhethyl ester product was dissolved in 150 mL of THF and combined
3-(4-am no-3-chloro-5-trifl uoromsth%/0 pheny -2-[4-%2
m

owidh 8 splutich ofdd.p ghgdr orma) ofilgiOH in L water The reaction mixture

08 Sl SRR A PRI i SPSROBY LGSR D

yémiphpe! avhteTRe @'qub@w bﬁta@e m \@a%dl‘ﬂmc@wﬁﬁ emrmL)EtOAc
0.5 M LiCH solution, (69% of theory
g W24 mLofh) Hibapais o kUL orBR tYaRITAdStysly extracted

(it BOALFh S Blnct B TIRseS were dried oyor MSOu. fillred and
- he- stivet ywear dapplated ldpwrBk vazaThe wsdo@ . thiturated with DIPE and

] oct - 3-yl I perazin-1-yl]-2-oxo-ethyl
4’3L{0§"7’8>2%t Eecg 4,5-tetrahyd ro- 20

1y,%1cp_enzodlggg%qigeygowhbog})peri di ne- 1-car boxyl ate F3
NHz

ESI-MS: (M+H)" = 592/594 (Cl)

Ri= 0.35 (silica gel, DCM/Cyc/MeOH/NH;3 70:15:15:2)

18f)  (R)-1-carboxy-2-(3-chloro-4-hydroxy-5-methyl-phenyl}-ethyl 4-(2-oxo-
1,2 .4, 5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-carboxylaie

A suspension of 2.75 g (4.65 mmol) (R)-2-(4-benzyloxy-3-chloro-5-methyl-phenyl)-
1-carboxy-ethyt 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylate and 1.0 g rhodium on aluminium oxide in 150 mL MeOH was
hydrogenated for 18 h at 40°C and 50 psi hydrogen pressure. To complete the
reaction another 0.5 g rhodium on aluminium oxide were added and the mixture
was hydrogenated for a further 6 h. The catalyst was removed by suction filtering
and the filtrate was evaporated down i. vac.. The residue, which was contaminated
with about 50% of the corresponding methyl ester, was dissolved in 25 mL THF
and combined with a solution of 250 mg (10.23 mmol) LiOH in 15 mL water and
the reaction mixture was stirred for 3 h at RT. The THF was eliminated i. vac.,
water and 10.5 mL of 1 M HCI were added, the product precipitated was suction

filtered, then this was washed with a little water and dried at 60°C.
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PCT/ EP2006/ 065314 113 ng (0.40 mmol ) et hyl

(BOH09é1028261L 1- yI - 8- aza- bi cyclX¥P3. 2. 1] oct - 8-y ) - d&el/EP2006/065314
e (Exanple Al2d) were added to a m xture of 200 ny

(0.45 mol ) (R)-2-(4-am no- 3-

chloro-5-trifluoronethyl -phenyl)-1-carboxy-ethyl
4-(2-o0xo0-1,2,4,5-tetrahydro-1, 3-

benzodi azepi n- 3-yl ) - pi peri di ne- 1- car boxyl at e ( Exanpl e

Nigald 128 ng.19.(80%ofdhgory) TBTU and 56 pL (0.40 mmol)

yl am nd the reaction m xture
\}v_{eél EI rre&Mf"Bb 2%@%%|?Thi s was purified by HPLC
W thout “any faidifa OgM@WGyCMﬂbOHW—HV@QB"I@@) o
cont ai ni ng the product were conbi ned and evapor at ed |

down i. vac. Y| eI d 156 rrg (53% of theory) 1lo

(R) - 1b«‘fﬂp@rﬂ|ﬁﬁ ﬁvnlﬂ-@xmeﬂww ai led;@nom bydtraremiry1)3-2- [ 4
- (8- carbox met hy[-8 aza-_ bi c;J/cI 0] 3.2.1
ENAEQ & p, )

A FELS i oo 02 s - oy 2
ru:‘h‘iorthI -Rydrbxy8-iNethy- phbhy!}/eth\l‘k@nﬁi 510ng @0.20HnA®! Pethyl
j%lﬁg gﬁ&r%é%_%%g O?nmrr}’r;)l) L|O—| in 1l n water was

MRl- (4- am no- 3-chl q;g@ng%(goyol(fflth@;rgﬁet hyl - benzyl)-2-[4
(8 ethoxycarbonyl 8-aza-bicyclo[3.2.1

JESRItMS: y1 ) - pi per azi n(M!*HKJ'] Z384E0d Oy |
5 (,2- =1, .
t ét?ﬁﬁé(fgp@-ei(,‘_@:’-@e)hzoai a?énpp\ﬂ?tgpyl%)- pi peri di ne- 1- car box

ylate in 1 nL THE and the reaction m xture was shaken

overnight at RT. The. solvents were elimnated in a 25
ream and the residue was purified by HPLC,

the fractions containing the product were conbi ned

and | yophilised. Yield: 13 ng (34% of theory)

(R)-2-(1-carboxymethyl-4,4'-bipiperidinyl-1-yl}-1-(3-chloro-4-hydroxy-5-methyl-

benzyl)-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-

A solution of 2.0 mg (0.08 mmol) LiOH in 1 mL water was added to a solution of 38
mg (0.05 mmol) (R)-1-(3-chloro-4-hydroxy-5-methyl-benzyl)-2-(1'-ethoxy-
carbonylmethyl-4,4"-bipiperidinyl-1-yl)-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-

1-carboxylate

benzodiazepin-3-y!)-piperidine-1-carboxylate in 1 mL THF and the reaction mixture

was shaken for 3 h at RT. The reaction solution was acidified with 1 M HCI and
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WD 2007/ 020261 - 253 - PCT/ EP2006/ 065314 ESI - Ms:

A 790/792(CI) Retention tinme (HPLC): 2.7 mn
(w@tgqga 0BP26Exanpl e 25 5 =244 - PCT/EP2006/065314
(R -1-(4-am no-3-chloro-5-trifluoronethyl -benzyl)-2-(4
- et hoxycar bonyl met hoxy-

1,4 -bipiperidinyl-1"-yl)-2-o0xo0-ethyl

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n-
3-yl)-piperidine-l-carboxylate F3 NHZ 0 OC f N,, ~N
Idyriiedyby HPLG. The Gatiors caotalning the produtbrerentgmbined and freeze-
tr#riﬂecéhyl am ne were added to a m xture of 300 ng (0.54

r box 0XO0-

t%‘ﬁ\*éﬁydr o{Wsl ber?z"&ﬂ?'h&(ﬁéibn 3-yl)-pi perl di ne- 1- car box
ate (Ex 1,4
%;F!{pl Se(rl gl N (F(Sil ri)ﬂ @ acet’at egéEx )roelklhg%:? Eemd ]200

ng 15 (0.62 rmol) TBTUln 3 nL DVF and the reaction
mxture was stirred for 4 h at RT. Ice and saturated
ution were added and the precipitate was
filtered off. This was taken up in DCMand a little
Et OH and dried over Na2SO4. After elimnation of the
dé&dile@aamirmd-chidrogntrifiubeomethytbenaydis2-p 1 -ethaxybgrbonyimethyl-4-

HPLC: , t he i ans con duct
CBrbyhbedrl-FybiPRekh o Sl F1E G b dptranyaro-1,3-

K RorIaze bRl WB-pipdfidihe- =ciBékpia (Cl) Ret entl on tine

(HPLO): 3.7 min (method B) WO 2007/ 020261 - 254 -

PCT/ EP2006/ 065314 Exampl e 25.1

(R -1-(4-am no-3-chloro-5-trifl orfethyl-benzyl)-z-(4

- car boxynet hoxy- 1, 4' - Dbi pi per itk 1' -yl ) - 2- oxo- et hyl

B por i ne: 1 C?foxg%fm IR ) s

(\RBerR- (4- argonﬂagggw @frtﬂeglzt)rl fl uor onet hyl - phenyl ) -1-ca

0.25 mL (1.18 mmol) triethylamine were added to a mixture of 250 mg (0.45 mmol)
(R)-2-(4-amino-3-chioro-5-trifluoromethyl-phenyl)-1-carboxy-ethyl 4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate (Example 1), 250 mg
(0.50 mmol) ethyl (4-methyl-4-piperazin-1-yl-piperidin-1-yl}-acetate (Example A7f)
and 160 mg (0.50 mmol) TBTU in 2 mL DMF and the reaction mixture was stirred
for 4 h at RT. It was evaporated down i. vac. and the residue was purified by
HPLC; the fractions containing the product were combined and lyophilised.

Yield: 225 mg (62% of theory) '

ESI-MS: (M+H)" = 806/808 (Cl)

Retention time (HPLC): 3.2 min (method B)
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CFa IINH,NOVNNE OH OHA solution of 8.00
5& mmol) LiOHiIin 2.5 nL water was added to 100
o) %quogo?,%| ) - 245 - PCT/EP2006/065314

(R -1-(4-am no-3-chloro-5-trifluoronethyl -benzyl)-2-(4

et hoxycar bonyl - met hoxy-1, 4' - bi pi peridinyl-1"'-yl)-2-0x0
-ethyl 4-(2-oxo0-1,2,4,5-

tetrahydro 1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1- car box
yExarapledl®Inl THE and the reaction mixture was
stirred for 3 hat RT. 0.34 nL (0.34 mmol) 1 MHC was
added and the nmixture was evaporated down |. vac.. The

r(@*ﬁpﬁa%‘io%&#ﬁﬂo@tﬁﬂﬁor@ﬁéf%%hz QWaFWWhﬂ4-methyl—

little silica gel and eluted with

Mpmn&ﬂb@rﬁar@andowmroxwaw 4heroxpe . 2 ds- @ahuﬂso -1,3-

-8 61 nmg (63% of
eor y;é&%@ %%“ @%@ﬁ&%%&%@%{%a) Retention tine
(HPLC) 3.2 min (nethod B) 20 Ex&nple 26
(R -1-(4- amnoSchIoroStrlf thhyl benzyl)-2-(4
- et hoxycar bonyl et hyI 1 4' - r| d
inyl-1"-yl)-2-o0xo-eth
4-(2-0x0-1, 2,4, 5-/tet

%?5

a NO- <1 MBSyl ) -
pi peri di ne- 1-cg ate WO 20037/ 020261 - 25

PCT/ EP2006/ 065344 QF3 NHL N~ N'" 0" i tt N- "V~01 -
NO OO H200 pL (1.43 mmol ) triethylamne and 414 ng
(1.29 mmol ) TBTU were added to 650 ng (1.17 mol)

(/&,E)I%’[i&é bgﬁh{;fm%'(ﬁr}ié)ﬁ%o% HigH U8 HANEL A NS08 foli G mg (0.12
%M)C(m-ﬂlmzam;@-smabs@ltrﬁmbrcﬁnémwngzp@w &eyrhaxyF&arbonw-

peri di ne- 1- car boxyl at e ( Exanpl e
dRethyl-methybpipeadig-4-yb- %%r@ﬁnohywx@methmbé (2sq>10r1 adh.5-

ft%fraﬁ;ﬁ)rﬁ‘ ‘P% ?reln d |a%9§ H—?—% g(%r@n@? (;)Qyﬁt%né 39 nat THF and the

' (rEaGB)rmmttDlretwaeBhlyéammhlaﬁ R0 02 CNOwE2 naoldlddv HiCidvere

t t d f th 1
(At Al ihg B uB wie S vhestiied At Vo - JedSSidhe et taken up in

T8 KHE WA S (120 ARerod tRRUNht IR sifealddPARd eluted with

DCM/MeOH (1:1). The filtrate was evaporated down i. vac. and dried under a high
vacuum.

Yield: 95 mg (98% of theory)
ESI-MS: (M+H)* = 778/780 (CI)
Retention time (HPLC). 2.9 min {(method B)
Example 20

{R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-ethoxycarbonylmethyl-
piperazin-1-yl)-4-methyl-piperidin-1-yl]-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate
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t he conbi ned organi c phases were washed with 50 nL

saturated NaCl solution and dried over Na2SO4. After
eNEPHYP4A958f t he desiccant af#fsol vent the resi BGE/EP2006/065314
was purified by chromatography (silica gel,

Et OAc/ MeOH/ NH3 95:5:0.5). The fractions containing

t he product were conbi ned, evaporated down i. vac.,

the 15 residue was triturated with DI PE, suction

filtered and dried. Yield: 646 ng (70% of theory)

ESI-M5: (MHH) ' = 791/793 (d) —033 (silica gel,

Et QAc/ MeOH/ NH3 90: 10: 1) 20 Ex "96. 1

(R) - 1-(4-am no- 3-chl oro 5 thyI benzyl)-2-(4

- car boxynet hyl -1, 4' - rldl YL- 2- 0X0- et hyl

4- (2-oxo-1, 2,4, 5/t et roll %n3-yi) -

pi peri di ne- 1- @ %Fate WO 20@7/ 020261 -

PCT/ EP2006/ 06534 CF NH2 0 CL N N kONN ~ XO H N O

0 0 HA solution of 5.00 ng (0.21 mml) LiOHin 3 nL

wat er was added to 100 ng (0.13 mmol)

( I t - 2

[{(531 oxygg?gl lﬁoﬁgﬁg @L&Rplﬁe}&éé{raaﬁ% 8'{@ J%'ix't@r%nc?f)QSb r%g((6.45 mmol)
r (R 24 - ahhan}cfﬂemxﬁ-tm‘tdwd)methyl phenyl) 1-carboxy-ethyl 4-(2-oxo0-1,2,4,5-

iehZbik 27 bt oAb v oT AR - kg dete (Exampler, 140 mg
quﬁlgﬂﬁﬁnélf‘étﬂy??@ H4-Aitn T pibéHefn- }ﬁ’%g) fg'e déz‘?:‘i' 1LAF agetgt%y(w‘t_xample

ure was evapora ess | ..
tABbyand H8@ meaD.Sakemo g BTV b mmﬁam the re‘achdn hyxture was

i GRS SR aRg i B2 5 Gpe wos s

ttb}eaﬁl‘lb)nat&ﬁapw (A(d&ﬂ*‘gbadlemmMﬂﬁEOﬁ-Ch@ 1 MRIEF:H RITHe fidttions
(HPLO); 3.2 mn Exampl e 27

(q:@)rﬂa_'nmtaﬁ]m@d@dmr@r@n@med favappoied mwrbleﬁwe)ndzpqrmed by
“IHBLE! BRVEAINIBIMARRY the product were combined and lyophilised.
Yield: 178 mg (49% of theory)}

ESI-MS: (M+H)* = 806/808 (Cl)

Retention time (HPLC): 3.8 min {method B)

Example 20.1

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyi)-2-[4-(4-carboxymethyl-piperazin-
1-yl}-4-methyl-piperidin-1-yl]-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate
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1 4' bipiperidinyl 1' -yl ]-2-oxo- et hyl
2-0x0-1, 2, 4, 5-tetrahydro-1, 3-benzodi azepi n-
SW 3(105(%7@?5& ne- 1- car boxyl ate24fi+ NH, N--- 0 0 PCTEF2006/065314
Prepared anal ogously to Exanple 24 from 500 ng (0.90
mml ) (R)-2-(4-am no- 3-
chloro-5-trifluoronethyl -phenyl)-1-carboxy-ethyl
4-(2-o0xo0-1,2,4,5-tetrahydro-1,3 WD 2007/ 020261 - 257 -
PCT/ EP2006/ 065314
beepadicharplogoGsly Ity Epapyie d9 ridrdm cldCongy 0 dPemrieXiaiif1e{4-amino-

5 BRS s B e )2 B tosyearbequmstav Riegsin-1-v-4-
{m@tr@n g%ﬂdn‘gﬂyﬁ@/ foRb- eil’ﬁ}ﬂ?@[(@m@s'l 2'\@5 té%l‘??dro-‘f §§?}%§Q&azepm ~3-

Retention tine
g{hwppgdm& t-carboxylate an 10 0 mg (0 42 mmol) LiOH.

(ﬁ% - (4-am no- 3-chl ﬂg%éi%i‘*/oféﬁﬁéé’&?t hyl - benzyl )-2-[ 4

car boxy-ethyl)-1
HEPI-piS: i di nyl - 1 -yl ] {IA+pyo=at78y%80 (C1)
4-(2-9xo0-1, 2, 4 t et rahydro- | 3 benzodlazepln 3- yI)
pR?)t@PF%F H@lelﬂ'b%lf%xyﬁa?t BIEGNRIOI B v N 0~y 'iN- "' O H
N OHA solution of 2.40 ny (O 10 mol) LiOHin 1 nL
wat er was added to 50 ng (0.06 15 nmol)
(BRampléf1anmi no- 3-chl oro-5-tri fl uoronet hyl -benzyl)-2-[4
-(2-et hoxycar bonyl - ethyl)-1,4"-bipiperid
inyl-I1"-yi]-2-o0xo-ethyl ‘
LEthigr (BH0r E‘%—RR% Cﬁ(éi—éﬁﬁrﬁﬁS%QHéw@tnﬂuoromethP/I pheny])—2 4—(2 -0X0-

benzodi azepl n- 3- - QﬁFe“ di ne-1-carboxylate i'n
This dentpteatydred b@nz igzepnie-3- wlhslpgrldmee&camonquxyhproplonyl}-

Tk n stream the
r%é-%? U6 4“@2;}%3{;%3@%%2&9%2 r{){’)gﬂ%gter and purified
by HPLC, the fractions containing fhe 20 product were
conmbi ned and | yophilised. Yield: 38\t
ESI-Ms: (MkH)' = 777/ 779 (CI)
3.4 mn (method B)

0.40 mL (2.88 mmol) triethylamine were added to a mixture of 260 mg (0.46 mmol)
(R)-2-{4-amino-3-chioro-5-trifluoromethyl-phenyl)-1-carboxy-ethyl 4-(2-oxo-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-carboxylate (Example 1f), 210 mg
(0.58 mmol) ethyl (S)-4-methyl-1-piperidin-4-yl-piperazine-2-carboxylate (Example
Agf) and 170 mg (0.53 mmol) TBTU in 2.4 ml. DMF and the reaction mixture was
stirred for 18 h at RT. The reaction mixture was purified by HPL.C without any

further working up; the fractions containing the product were combined and

tyophilised.
Yield: 227 mg (61% of theory)
ESI-MS: (M+H)" = 792/794 (CI)

Retention time (HPLC): 3.4 min (method B)
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V\D 2007/ 020261 - 258 - PCT/ EP2006/ 065314 Exanple 28
}P (74 am_ _no- 3- chl oro- 5tr|fluoromethyl benzyl ) - %

\fd %Oé) équg%carbonw - 248 - PCT/EP2006/065314

propyl ) - pi peridi n-4-yl]-pi perazin-1-yl }-2-oxo- et hyl

4-(2-o0x0-1,2,4, 5-tetrahydro-1,3- 5

benzodi azepi n- 3-yl ) - pi peri di ne-1 -carboxylate F, NH2

OCd NO-y O CNOOO H283 ng (1.00 mml) ethyl

4- (4 p| perazin-1-yl -piperidin-1-yl)-butyrate (Exanple
added to a m xture of 500 ng (0.90 mmol)

(R) 2- (4 am no- 3-chl oro-5- 10

trifluoronethyl-phenyl)-1-carboxy- et hyl

48()-A~@x{RI- 32(44al’&trio‘é‘isfcﬁhrd@trmuérdﬁﬁém?pbhenyl) 2 [4 52 oxo-1,2,4,5-

azepi n- 31y pi peri di ne-1-carboxyl ate (Exanp
1!

é@tiamgdrp éd)efﬂ%afi@Z¢Bﬁt§3—ahd>lp@d1aeﬁtca(rhomdom1ﬂryplonyt} piperidin-
t4. gl?%haﬁle‘?rWi érBz@Q %y'% 3 he reaction m xture

stlrre S was purified by HPLC
wi t hout any further vvorki ng up; thef=fractions

containing the product were conbi Né'waporat ed down
i. vac., the 15 residue was stlrr t,urated
NaHCO3 sol ution, filtered ddrsed 165 ny
(22% of theory) ES| /K@EQJL ﬁ
Retention tine ( /%ol mn (rr@thod B), HExanpl e
28.1

(R -1-(4-am no- 3-chl oro 5-trifluoronethyl -benzyl)-2-{4
-[ 1- (3- car boxy- propyl ) -

Ei f g{l_' e” Bq%hbgp{iﬂgﬁégﬁ%@%'r{\bvéiezégégd g ayb mg (0.10 mmol} ethyl
hER2 C(d l-{aEyeBk(ﬂ-é}nbnlo)b’-nhl@@di-ISGtrlﬂﬂcrhweihﬁq}M t)@ MQ -0x0-1,2,4,5-
2007/ 0261 - 259 - PCIT/ EP2006/ 065314 N~O

ahgrer 1o3-banep diggeRIA-aHaPEBIGNS 1 tt‘@rt@a&ﬂ%y& pqui@nyl} piperidin-
f r B i
4 g‘rﬁfgﬂg 2] Fﬁeﬁ%zrlggngt %arﬁg%ééfieyfi)@@mﬁ:lﬁ fnzi Jher actlon n mixture was
@h;ﬂed poopd h)atiR pefhisiwaspuifipd by HPLC without workmg up, the fractions
containing the product were combined and lyophilised.
Yield: 50 mg (65% of theory)
ESI-MS: (M+H)" = 764/766 (CI)

Retention time (HPLC). 3.0 min (method B)

Example 22

Ethyl (S)-4-{( R)-3-(4-amino-3-chioro-5-trifluoromethyl-phenyl)-2-[4-(2-0x0-1,2,4,5-~
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carbonyloxy]-propionyi}-1-(1-
methyl-piperidin-4-yl)-piperazine-2-carboxylate

F3
5 ci
N/%NJLO/\WNL{NACN_
NAO © ‘_/;":0
L o

-
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5 pi perazin-1-yl }-2-oxo- et hyl
0X0 4,5-tetrahydro-1, 3- benzodi azepi n-3-y I&
é)e%qoafq'@?@ carboxyl ate and 2240 ng (0. 10 nmol ) R THP2006/065314
Yield: 29 ng (60% of theory) ESI-I\/S: (MtH) ' = 792/ 794
(Ad) Retention tine (HPLC): 3.0 min (nethod B) 10
Exanpl e 29
(R)-1-(4-am no-3-chl oro-5-trifluoronethyl -benzyl)-2-{4
-[ 1- (1- et hoxycar bonyl - et hyl ) -
pi peridin-4-yl]-piperazin-1- yI } - 2- oxo- et hyl

{188 5B P b RIRE Siate 200813y o 20Rpe (420 mma
\(R)JE (4BmihdB-chibreds- tr|ﬂﬁo)rod>ﬁeth?I &%ﬁ?@)carbogy—ethyl 4-(2-0x0-1,2,4,5-

4-am no-3-chl oro-5-tri uor onet h

Zrﬁl)w Ophed= b@n@ndwg@lm?wn -pipgrdingil p:@\faqxwat@ {Exametenil), 150 mg

38 ety S PR bl SR FBRREARG e
r(ﬁmbbnple A10c) and 140 mg (0.44 mmol) TBTU in 2.0 mL DMF and the reaction
ﬁ%yggy@;agtl el \‘%r%m l%:I'STHSI varl\su Slrjrifne dt Q%’ lHP[IJ_r(])evrcryh(.))ut any further

| ‘%Vdr?(rr@iﬂj %h@f@c%ﬁ@éérﬁ? ﬁogﬁ?gwgﬂmwi algg)lydﬁhlhsed.

peridine-1- car oxy ate
nfteld) benzyl 4-pi per&émng (lz%qmtlpmryhi ne WO

7/,020261 - 260 - 2 /065314 1-carboxyl ate
(?E@‘ Fe AL7b), 643 W&'gpogg%%)(&)mu and 0.35 ni
(Rstehticrame (HPLEDhY| 818 mh (rethddB) DMF was stirred
overnight at RT. This was conbined with 150 nL of 15%

K2CO3 solution, the precipitate was renoved by
szzl.{terlng, washed with 30 nL water and the
cr‘u%z]éélp'ro'd'u t was dried at 5 40C in the drying
cupboard. Yield: 1.50 g (99% of theory) ESI-Ms:
O/ 842 ntion HRLO) - 3.
SRRSOt P A PO TR ToRSS e BS WrkA- i 2.4.5-
Q&%I@\Rﬁ&ﬁl @Jb‘éﬂ%@lai‘@ﬂn@%—gﬁg)m1 d%l'rlﬁ&?y)lok pf](%)a M é (1-

was hydrogenated f h at RT and "34
mtawelpemﬂ!@ 4-ghpirrrappesircatbonylid acidri ng, evapor at ed
down i. vac. and the residue was pyrified by HPLC

The fractions containing the proilﬁfuare conbi ned,
Ci
O/Y'\_/NC
=0

H—0

0.26 mL (0.13 mmol} 0.5 M LiOH solution were added to 50.0 mg (0.06 mmol)
ethyl (S)-4-{(R)-3-(4-amino-3-chloro-5-trifluocromethyl-phenyl)-2-[4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carbonyloxyl-propionyl}-1-{1-
methyl-piperidin-4-yl)-piperazine-2-carboxylate in 0.8 mL THF and the reaction
mixture was stirred overnight at RT. To complete the reaction another 50 L (0.1
mmol} 0.5 M LiOH solution were added, it was stirred for another 4 h at RT and
then the reaction mixture was purified by HPLC without working up; the fractions

containing the product were combined and lyophilised.
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evaporated down i. vac., the residue was made al kaline

é%%?@ CCB sol utlon 15 extracted with 100 niL 7
228} gani ¢ phase was seParated of f and drfeHEP2006/065314

over Na2SO4. After elimnation of the desiccant and
solvent the residue was triturated wth 30 nL D PE,
suction filtered and dried. Yield: 280 ng (44% of
theory) ESI-Ms: (MrH)' = 706/708 (A) 20 Retention
time (HPLC): 2.8 min (nethod B) 29b)

(B®ld1- (4- ani no- 3- chl 82 MG(4G%fdf thealet hyl - benzyl ) - 2-f 4

et hoxycar bony +_

I:TE%IyI % pi peridi n- 4- ywﬂﬁl? p_e?g%{?ﬁ-sl(-cin } - 2- oxo- et hyl
Rétentirotihe HPLE ) et 2 il @nethod B)
1, 3- benzodi azepi n- 3-vl ) - pi peri di ne- 1- car boxyl ate 25 A
m xture of 140 ng (0.20 mmol)
(Rardpig43am no- 3-chl oro-5-trifl uoromnethyl -

- OX0- 2- (4- pi peridi n-4-yl - pi perazin-1-yl)-ethy
| 4-(2-o0x0-1, 2, 4,5-tetrahydro-

%ﬁguﬁ%}ﬁ‘?ﬁ,{ggﬁ)(ﬂ' iR BT ug ome RAThe U 4-(20%641,2,4,5-

Zetbéf‘iyﬂ?@f10®1b@ﬁ26(ﬁatéblﬂ-38y|§fb pvainas- R Igfgn?p.@nﬁp; (-

The reaction mxture was purified by H w t ho
\mtlavk@paﬂdmt%l)ﬂmemﬁe caboxyateri ni ng t he product
were conbi ned and | yophilised. Yield: 111 ng (69% of
theory) WD 2007/020261 - 261 - PCT/IEPRQ06/ 065314
ESI-M5: (MHH) + = 806/ 808 (Cl) Ret¢ on time (HPLC):

3.1 mn (method B) Exanple 29.1
(R) - 1- (4- ami no-3-chl oro | Gor on@\kﬁf@enzyl )-2-{4
-[1- (1- car boxy- et hyf) - N/p%} ’\E(

I n-4-yl]-piperazi P}AE}O-Z 0Xxo0- et y, J

4-(2-o0xo0-1, 2, 4, 5- rahydro-1, 3- o

benzodi azepi n- 3-yl ) - pi peridi ne-1-carboxylate CF NH2 O
CLNLONNOOH NOOO HlOAsqution of 2.4 ng

_ E)gi%%Ln@DE% mc%_%nerhy?amme weret added o & mlxture of %)0 % (1.26 mmol)

(R)l_2-2(4feg?iﬁgglgglr%gcggltﬂﬂ@or%n’iéth;frllmfé"rﬁ}/ﬁﬁi -BiiboRERENI M-2-6%0-1,2,4,5-
tetrahydro -1,3- benzodlazepln -3-yl)-piperidine-1-carboxylate (Example 1f), 430 mg
(1.41 mmol) ethyl (S)-4-(1-methyl-piperidin-4-yl)-piperazine-2-carboxylate
(Example A11b) and 450 mg (1.40 mmol) TBTU in 7 mL DMF and the reaction
mixture was stirred for 18 h at RT. It was evaporated down i. vac., the residue was
stirred with saturated NaHCOj3; solution, extracted exhaustiVéIy with EtOAc and the
combined organic phases were dried over Na,SQ,. After elimination of the
desiccant and solvent the residue was purified by HPLC; the fractions containing
the product were combined and lyophilised.

Yield: 670 mg (67% of theory)

ESI-MS: (M+H)" = 792/794 (Cl)

Retention time (HPLC): 3.4 min (method B)
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et hyl) - pi peri di n-4-yl]-pi perazin-1-yl }-2-oxo-et hyl
4@&5 0X0- 4 5-tetrahydro-1, 3-
6

91976{9@& _3-yl)-pi peri di ne28lcarboxyl ate i n 1PGI/EP2006/065314

THE and the reaction m xture 15 was shaken for 2 h at
RT and for 4 h at 50C. It was then purified by HPLC

W t hout working up; the fractions containing the
product were conbi ned and | yophilised. Yield: 42 ng
(87% of theory) ESI-Ms: (MHH) ™ = 778/ 780 (Cl)
Rexample?3 i me (HPLC): 3.0 mn (method B) 20 Exanple
30

(R)-1-(4-am no-3-chl oro-5-trifluoronethyl -benzyl)-2-{4

(- 1-4(mt3:mcmﬁtﬁcberwlorb 5 w&byém@m?ubb.erwlpzi[méz 02xo 1,2,4,5-

in-4-y 5 perazi n-1- § - oxo-et hyl 4-(2-oxo-1
5teltr@pygw ﬁobqgodlazepm- -yl)-piperidine- 1 -carbonyloxy}- proplonyl}-4 -(1-
1 ar boxyl ate WO
K’%W%W Q%’“D®Gi¢éﬂ%€%§5@%@§@% F Nk O -
1 NONOO HA mxture of sy (0.20 nmol )
(R) 1- (4-am no- 3-chl oro- 5- trlfluor %@I-
benzyl ) - 2- oxo- 2- ( 4- pi peri di n- 4- yI ra2|n 1 yl)-ethy
| 4-(2-oxo0-1,2,4,5- tetrahydro
1, 3- benzodlazepln 3- ~RLPS gnﬂ% e- Iate
(Exanple 29a), 60 O 44 and 45 pL
(0.30 mol ) et hyl onﬁ 2- nethyl pionate in 1.8

mL.  DMF was shaken at !5OC for 12 h and then for 48 h
at RT. The precipitate was filtered off and the
filtrate was purified by HPLC wi t hout working up; the

fP@plare analegously o Egatripie PR AdMSH SUED thaF@HD) Prﬁﬁo!) ethyl (S)-1-{(R)-
evaporated down 1. vac., the residue was 1o

B S N SR OBYI Gr A 2 .5 tetrahycro-1,3-

P EOCRLLE -S98 JUBHEE- L S DS Dyl pcron-«

B%)-pipBraing-Hcarbo828L82 ¢.@6)mL IHeQGrm:rr\Of) 0.5 Mk L(GRIsG)ution.

thod B) 1 31Eth 1'-{(R-3-(4-
%’PlﬁonS(gﬁ Igro )5 tgﬁfm%g&%%ﬁ ﬁ?‘FO']H RS- (4-a
hesyMs: 2- [ 4- (2- oxo- 1(MmM2H)%= 7B54/766 (C)
Retention time (HPLC): 2.9 min (method B)

Example 24

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(8-ethoxycarbonylmethyl-8-
aza-bicyclo[3.2.1]oct-3-yl)}-piperazin-1-yl]-2-oxo-ethyl 4-(2-0x0-1,2,4,5-fetrahydro-
1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate

é\ /% i O \/\N@NTO\/

H
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tetrahydro 1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1-car bon

Q/&Sﬁ pro |onyl} 4-met hyl - 20

1W@ 7{1929 $1 di nyl - 4- carboxyla®®-L.Cl NH, OL O NPCT/RP2006/065314
IL-0 0 C(N H WD 2007/020261 - 263 -

PCT/ EP2006/ 065314 A mi xture of 127 ng (0.20 mol)

(R)-1-(4-am no-3-chloro-5-trifluoronethyl -

benzyl ) - 2- oxo- 2- ( 4- oxo- pi peri di n-1-yl) - et hyl

4-(2-o0xo0-1,2,4,5-tetrahydro-1, 3-

berzogi (8280nmd) gthyl (@-pieeratimd-y1-Seaaabbicytiaf®e2 ( focidpyipacetate

X%F}%&% 355819&35%4%@5@’ LCL? 6’3&@%9&2% 9047 Mo (RiBi($-amino-3-
Aol 181 Bkor R BBy 54 Ll Oy o 10840 AT 400 RliBthygiro-1 3-

to OC, stirred f t hen mxe
rhﬁﬂzpd%aplmn&-w)rmn@udmgﬁewbywlam Exaohpde nf)r é218 mg (0 40 mmol)

Th
L0 gt S mEonBeRMERn i 2 3HE O el ihe 5ol mixure
Madstirted\BIr @ 1§ at/RT Fdisands byiffidd by $#4.C Withbdk ar%BfLﬁ%er working
(54% of theory) 1o ESI-Ms: (MtH)+ = 791/ 793

riy i fraptianseontaiping theprodustvergercrdtingy amd e,evaporated down i.

fall owi ng conpounds were prepared anal ogously fromin
each case 127 ny

(Weldi- (4- am no- 3- chl 661%g (33% lofitivemmgt hyl - benzyl ) - 2- ox
d -yl - t hy|

%F(?'é&éxgxg gl gegl tépﬁéﬁéheﬁs%g@%@e(ﬁi)odi azepi n-3-yl) - pi

redtb Al RtirheqRIFLOYY | B8 r@nﬁ%‘ﬁﬁ@ﬂh%d B)9) and the amount of

am ne conponent required | ase: F3 NH, ~/ 10\
A N\ ~-NOy NR NOO C-~H Exanple R Yield Mass

Eggntli %@ ime (% spectrumHPLC (nmethod) 31.1 NO-~
7.2 mn o [MH* (O

(R)-1-{4-amino-3-chloro-5-triflucromethyl-benzyl)-2-[4-(8-carboxymethyl-8-aza-

bicyclo[3.2.1]Joct-3-yl}-piperazin-1-yl]-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-

benzodiazepin-3-yl)-piperidine-1-carboxylate

F3
e
O/\H/N\/\ /\‘ro\H
< § G

A solution of 1.92 mg (0.08 mmol) LiOH in 1 mL water was added to 40.0 mg (0.05
mmol}) (R)-1-(4-amino-3-chloro-5-triflucromethyi-benzyl)-2-[4-(8-ethoxycarbonyl-
methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-piperazin-1-yl]-2-oxo-ethyl 4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate in 1 mL THF and the
reaction mixture was shaken overnight at RT. The solvents were eliminated in a
nitrogen stream and the residue was purified by HPLC; the fractions containing the
product were combined and lyophilised. |

Yield: 13 mg (34% of theory)
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31.2 74 763/765 7.1 min O [MH + (C) WO 2007/ 020261 -

2 - P2006/ 065314 Exanple R Yield Mass
R@ﬁ%ﬁ?&g&qgﬁie (% spectrum HPE®® -~ (nethod) 31.3 PRT#EP2006/065314

777/779 7.3 min O [MH+ (C 031.4 -No 72 777/ 779
7.3 mMin O[MH+ (C % 0 Exanple 32
1'-{(R)-3-(4-am no-3-chloro-5-trifl uoronethyl - phenyl) -
2-[4-(2-0x0-1,2,4, 55

tetrahg/dro- 1, 3- benzodi azepi n- 3-}]/I%-£i peri di ne-| -carbon
yESIMS:pr opi onyl } - 4- b)Y = 790/792 (CI)

1pd: <P ni Gl -4-car [ id F, NH2 [Ty \ /"™

J éte@gﬁ t%?é Lqulb@ﬂ] Afﬂnﬂ%@é’le&fioq?ﬁ% sol ution of 2.00

ng (0.08 nmmol) LiOHin 1 nL water was added to 40 ngy

(IC__I. 05 |o mmol) ethyl

1EX €42 (4- am no- 3-chl oro-5-trifl uoromet hyl - phenyl) -
2-[4-(2-ox0- 1,2,4,5-tetrahyd

ro-1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1- car bonyl oxy] - p

r Gp- bidramine-3naht bio-5-triflioroimetipdbiedizyly-P-(4-athobmayb@tyemethoxy-

O St DTSR T e

H?Jygp@béﬁtﬁh@-vmbkﬂﬁtwpi the fractions containing the
product were conbi ned and | yophilised. 15 Yield: 18 ng

(47% of theory) ESI-M: (MH) +f= 763/765 (Q)

E /L/%Nioj\g/ N%/N\‘%X/O\)?\O/\

0.30 mL (2.16 mmol) triethylamine were added to a mixture of 300 mg (0.54 mmol)
(R)-2-(4-amino-3-chloro-5-trifluoromethyl-phenyl)-1-carboxy-ethyl 4-(2-oxo-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate ( Example 1), 220 mg
(0.64 mmol) ethyl ([1,4'Ibipiperidinyi-4-yloxy)-acetate (Example A13c) and 200 mg
(0.62 mmol} TBTU in 3 mL DMF and the reaction mixture was stirred for 4 h at RT.
lce and saturated NaHCOj; solution were added and the precipitate was filtered

off. This was taken up in DCM and a little EtOH and dried over Na,SOy,. After
elimination of the desiccant and solvent the residue was purified by HPLC; the
fractions containing the product were combined and lyophilised.

Yield: 170 mg (39% of theory)

ESI-MS: (M+H)" = 807/809 (CI)

Retention time (HPLC): 3.7 min {(method B)



Retention time (HPLC): 3.5 mn (nmethod B) WO

2081 b8 ekober 265 - PCT/EP200650p5314  The fol | owepg epyno6i065314
compounds were prepared anal ogously fromin each case

40 ng of the corresponding ethyl ester, the
hydrolysis requiring only 1 h at RT: CF NHiz O=1 C
NNAO~NR /-\ NL® 0Ol HExanple R Yield Mass
Retention time (% spectrumHPLC (rnmethod) 32.1 93

735/ 73 mn N Ho [MH+ (B) 32.2 N(D 73
7%’5?—%@.- mn ....O-Ho [MH + (B) 32.3 --N 73
749/751 3.3 nin off [MH + (B) 0 32.4 -No 80 749/ 751

3;5mMn H[MH+ (B) 05 Exanple 33
(&)= t-{4-amipe-Rochoehbdiitiaomethyl-henayh-2Hcasboryrhgthpxy-4,4'-

-4.1- - 1 x &y )= A 9 _ . _ _ . s o -

TSI 2Rty Ruer Ryt B 2 henzigaepin-3)
5 rpipendiheyl-Eadoxyatet hyl 4-(2

oxo-1, 2, 4, 5-tetrahydro-1, 3- benzogi azepi n-3-yl ) -pi perid

i ne- 1- car boxyl ate WO 2007/ 02026]° -, 266 -

PCT/ EP2006/ 065314 F3 NH2 0 C ’

A solution of 8.00 mg (0.33 mmaol) LiOH in 2.5 mL water was added to 100 mg
{0.12 mmol) (R)-1-(4-amino-3-chloro-5-triflucromethyl-benzyl)-2-(4-

10 ethoxycarbonyl-methoxy-1,4"-bipiperidinyl-1'-yl}-2-oxo-ethyl 4-(2-0x0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate in 8 mL THF and the
reaction mixture was stirred for 3 h at RT. 0.34 mL (0.34 mmol) 1 M HCl| was
added and the mixture was evaporated down i. vac.. The residue was taken up in
DCM/MeORH, filtered through a little silica gel and eluted with DCM/MeOQOH (7:3). it

15  was evaporated down i. vac. and the residue was dried under a high vacuum.

 Yield: 61 mg (63% of theory)
ESI-MS: (M+H)" = 779/781 (Ci)
Retention time (HPLC): 3.2 min (method B)

20 Example 26

(R)-1-(4-amino-3-chloro-5-triflucromethyl-benzyl)-2-(4-ethoxycarbonylmethyl-1,4'-
bipiperidinyi-1-yl)-2-oxo-ethyl 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidine-i-carboxylate
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N’/N OO HA mxture of 185 ng (0.24 mol)

( kpo-3-chloro-5-trif ronet hyl -
b@r?z%?éﬁ%iﬁ (1- car boxynet hyl - %;T%%erl di n-4-yl) - pi pe CT/EPZOOWOSSSM
n-1-yl]-2-oxo-ethyl 4-(2-oxo- 5
1,2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi peri di ne-
| -carboxyl ate (Exanple 4.1), 25 ng (0.25 nnol) KHCCB
and 50 ng (0.26 nmol) 4-brononet hyl - 5- net hyl -

di oxol -2-one in 1 nL DMF was shaken overni ght at RT
The reaction m xture was fllter-d,hhrough a syringe
filter and purified by HPLC, t 'ractlons cont ai ni ng
the product were conblnedoan' \v0n||llsed 1o Yield:

14 mg (7% of the 6/87% ) Rf

= 0.54 (silicW@c/ﬁ%’? 157 1§: 2

Exanple 33.1

(R -1-(4-am no-3-ch oro-5-trifluoronethyl-benzyl)-2-[1

' - (5-net hyl - 2- oxo- 1, 3- di oxol -

4-yl| met hoxycar bonyl et hyl ) - 4, 4' - bi pi peridinyl-1-yl]-2-

0200 ﬂ%Iﬁy.%-mgmmdemykMinlé-aﬁﬂTtahtgc(1 291mmol TBTlU were added to

ro-1, 3- henzodi in-3- Ri peridine-1-carboxyl a

mﬁ?ﬁol"LGc@ %ﬂm@ﬁfg Er(gﬁy”?%?oﬁf%fﬂaf%é'taﬂié@f@@'tﬁﬁ"s‘,ﬁr'gphe@w y-1-carboxy-
fqr

EROIA-€2- §§?|1 f,?m S84, d cp 1%%8?5%3% {e@ A-3: ay(l %ﬁ%aﬁﬁe- -carboxylate

chl oro-5-t uor onet benz xynet hy
, (Exapighe pBrin SOnyL-of - T)HF) agd &xol \WODMIP 2h020€ 6dactDb mixture was

/ /
O S N
p@crdltstker(m théh@%ﬂ';ﬂI @z 34 ﬁﬁﬁ@l?hﬁat lér‘mu?@ﬁw ﬁ@n{QDC@A %re added

4- br onomet h | oxol - 2- one.

ganghthesvidirer w64 ecEEqr-a\@ﬂh e af:R§7@0 mof(sﬂrmlsatumted
&%%@é(sﬁdﬂo%@% addEd Y FhidE U AE Rl Gt thicWith 50 mL EtOAC,
(tR?-cbfzﬁMg@]‘rb{‘gﬁrﬁe phitaf]wsowéfd washewitreohiml_-dzemaydd N2C( dolution

- - nme e oX

e%%&&v%é%%fn'yﬁ nyfier )"fa“ém@tmrwfzthwd}esmcam andl golveyi e residue
28X Buffidl by ShictnQ8rdphy (diliea gel, EtOAC/MeOH/NH; 95:5:0.5). The

fractions containing the product were combined, evaporated down i. vac., the

residue was triturated with DIPE, suction filtered and dried.

Yield: 646 mg (70% of theory)

ESI-MS: (M+H)" = 791/793 (CI)

R¢= 0.33 (silica gel, EtOAc/MeOH/NH; 90:10:1)
Example 26.1

(R)-1-(4-amino-3-chloro-5-triflucromethyl-benzyl)-2-(4-carboxymethyl-1,4'-
-bipiperidinyl-1'-yl}-2-oxo-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidine-1-carboxylate




tetrahyd

r Q- - i azepi n-3-yl) - pi | di ne- 1-carboxyl ate CE
N&&z@b@‘“ﬁ%%fw PN Kvy"%P B84 13 pL (0.11 ¥an?TEP2005/055314
2- (2- met hoxy- et hoxy) - et hanol were added to a m xture

of 75 15 ng (0.10 mmol) of

(R -1-(4-am no-3-chloro-5-trifluoronethyl -benzyl)-2-[4

- (1-

car boxymnet hyl - pi peri di n-4-yl) - pi Rer azin-1-ylj-2-oxo-et

hyl 4-(2-oxo0-1,2,4,5- gy

tetrahydro- 1, 3- benzodi azepi n- 3- pr’peri di ne- | - car box

ylate (Exanple 4.1), 35 ng, (Q pl) TBTU and 28 pL

(0.20 nmol ) triet ilh £ m, ands t he
reaction m xturg{was) sti rFedo%En/ % JhTw was
purified by HP 1§ t 20 working up; the foractions
contai ning the oduct were conbi ned and | yophili sed.
Yield: 22 ng (26% of theory) ESI-Ms: (M+H)® = 866/ 868
(Ad) Retention tine (HPLC): 3.2 mn (nethod B) WO
2088188A 8 5.00 ~#RA0-2 P& 2R3 fat
(R)-1- (4-am no- 3-chl oro- Sftgri fl uor orretahyl - e%g?/%%’foz??olmg (013
")) phict-aminp-gtchloro-5-trifluoromethyl-benzyl)-2-(4-ethoxycarbonyl-
A Y nd 4. - bi.ni i dinyl- 12yl ] -2- 0XQ-
5 ﬁ'hgﬁ%%?(% B@%@w 2‘l %{ng 0X0 %’trpyl a?(rZ-oxo-){,Z,J‘,S-teﬂra%ycﬁ‘o-1 §

hehzddiaztpin-Bly)diiperddide-Hesabdxylate in 10 mL THF and the reaction
i azepi n-BS;\g/I_ ) - pi peridi ne-1-carboxylate NH, LC O )
r(&'éﬂ&ﬁlwa traoNfor dodaysiat Ry lhaumixtyre was engperatezbto dryness i.

I sidod G2 RGO 37 G i fl . . :

| bmeéﬁi ))}ll'ré P%Slélié ﬁgg%% ﬁ%?@bﬁﬁgtﬁ\]ﬂg &ngi {%@ﬁlgg%WIb[_C, the fractions

raooiaiging the iprodia xe@re thybided Zrdrgiopbiiged. 10

o-,1,2,4,5-tetrahydro-1, 3- henzodi azepi n-3-yl)-piperid
10 %%lg'l-car boxyl at ey(g%fﬁzé%ﬁqwh% ny {O) 32 ﬁrml)
EBIMs84 NL (0.60 mmmyniri ebByleaicne and 39.3 ng
ol'i n-

0. 30 mol ) 2-norph 4-yl -ethanol” in 5 nL DVF was
gtentien tver(hiR}Ke): at 3RMIn (method B)

Example 27
15
(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-{4-(2-ethoxycarbonyl-ethyl)-
1,4"-bipiperidinyi-1'-yl]-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-
3-yl)-piperidine-1-carboxylate
CF,
@:NH2
Q : Cl o)
A oA
N/l§0 ©
H
20

Prepared analogously to Example 24 from 500 mg (0.90 mmol) (R)-2-(4-amino-3-
chloro-5-trifluoromethyl-phenyl}-1-carboxy-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-
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The reacti on m xture was poured onto saturated NaHCO3

product preci pi ed was suction

2055%” ed at 40C. Thfé%s di ssol ved i n P§T{{P2006/065314
of 15 |sopropanol and precipitated as the

hydrochl oride salt by the addition of 0.5 MHC in

i sopropanol . This was suction filtered, washed with 5

nmL i sopropanol and 30 nL DIPE and dried at 30C in the

i SR e N g S S O P ey m)g (1.00
| I
) ¢thst S Maloip BBl Hh- DRopGHARR B 158).' O

f¥9eldil ati ons  whi ch édﬂtragmﬁ% afdbéw®) subst ance any

ESHUR? Rt Eraoos) ofGATh AR capsut es for

Re@Akioh it PIOD): COBL@ i (ethdmppf active ingredient
5 Conposition: 1 capsule for powder inhalation

contains: active ingredient 1.0 ng |actose 20.0 ny
r}%[éj.n ]%I,Aa;tllne capsules 50.0 ng 10 71.0 ng Method of
prepa%‘l—rvn. The active ingredient is ground to the
particle si ze reqU|red for inhal ed substances. The
é%actl v i ngredi ent i s honpgeneously m xe

T -Hiflpgenaethy!- Pe%k%ﬂﬂé&cam%yrﬁhﬂ) 1.4"-
I hahle

gﬁﬂ’@%ﬂ@. s Ay Ry B 280 BRI SRl gRhzepin-a-v-
@Waﬁneﬂemrbmxydafe‘ contains: active ingredient 1.0 ny
25 benzal koni um chloride 0.002 ng disodi um edetate
0.0075 ng purified water ad 15, 0 Rl Met hod of
preparation: 30 The active i ng ent and benzal koni um
chloride are dissolved in <wat erehgy transferped into

Respimat (r) cart gey% Oé\frw

N
A
H

A solution of 2.40 mg (0.10 mmol) LiOH in 1 mL water was added to 50 mg (0.06
mmol) (R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(2-ethoxycarbonyl-
ethyt)-1,4"-bipiperidinyl-1'-yf]-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate in 3 mL THF and the reaction mixture
was stirred for 4 h at RT. THF was eliminated in a nitrogen stream, the residue
was taken up in a little water and purified by HPLC; the fractions containing the
product were combined and lyophilised.

Yield: 38 mg (79% of theory)

ESI-MS: (M+HY" = 777/779 (CI)

Retention time (HPLC): 3.4 min (method B)
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WD 2007/ 020261 - 270 - PCT/EP2006/ 065314 Exanple |11

I ution for nebulis containing 1 ny
a@{@%@éﬂ/@g@%i ent 5 Conposi tlgég 1 vial contai nE&fUEPZOOG/%%M

active ingredient 0.1 g sodiumchloride 0.18 g 1o
benzal koni um chl oride 0.002 g purified water ad 20.0
m  Method of preparation: The active ingredient,
sodi um chl ori de and benzal koni um chl ori de are

issolved in 15 water. Exanple 1V 20 Propell ant
2 ed nmetering aerosol containing 1 ng of
active ingredient Conposition: 1 puff contains:

active ingredient 1.0 ng 25 lecithin 0.1 %
piRipke(4-aminerdschierosH iriflusrometihbenofl)-Br{d d & Atctiooxycidonyl-

6.l.- 271 - PCT/ EP2006/ 065314 The i craonj se
P s o eg0ors I ARt 4 A Rl anydro-1 3-
nberizvtieaz@bin-Bagypipendined -ea@eelkhant gas. The
suspension is transferred into a pressurised
container with a nmetering valv§> 5 Exanple V Nasa
spray containing 1 ng of acti '’ngr edi ent
Conposition: 10 active ingre ol sodi um

0 ngy
chl oride 0.9 ng_-be kdini Um ghlari de 0. 025
di sodi um edet at/e OLO ) ‘ﬁ)uroﬁfe/d”N@é‘r{:«/a\d/O*{r]T’i%\m’ 15
N e}
\

o}
H

283 mg (1.00 mmol) ethyl 4-(4-piperazin-1-yl-piperidin-1-yi)-butyrate (Example
A16b} were added to a mixture of 500 mg (0.90 mmol) (R)-2-(4-amino-3-chloro-5-
triftuoromethyl-phenyl)-1-carboxy-ethyl 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodi-
azepin-3-yl)-piperidine-1-carboxylate (Example 1f), 321 mg (1.00 mmol) TBTU and
0.14 mL (1.00 mmol) triethylamine in 10 mL DMF and the reaction mixture was
stirred for 2 h at RT. This was purified by HPLC without any further working up; the
fractions containing the product were combined, evaporated down i. vac., the
residue was stirred with saturated NaHCQ3 solution, filtered and dried.

Yield: 165 mg (22% of theory)

ESI-MS: (M+H)" = 820/822 (Cl)

Retention time (HPLC). 3.1 min (method B)

Example 28.1

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-{4-[1-(3-carboxy-propyl)-
piperidin-4-yi]-piperazin-1-yl}-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate
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Met hod of preparation: The active ingredient and the
e dissolved in and transferred,]
?@uﬁoﬂe %Emt ai ner. 20 Exa\/\rrgz%e’?'w I nj ectabl e dPéWE%ZOOﬁ]OSSSM
solution containing 5 ng of active substance per 5 n
Conmposition: 25 active substance 5 ng glucose 250 ngy
human serum al bumin 10 ng gl ycofurol 250 ng water
for injections ad 5 mM 30 Preparation: WO 2007/ 020261
- 272 - PCT/ EP2006/ 065314 dycgofurol and glucose are
di ssol ved in water for injectioh$ W 1) ; human serum
al bumn is added; active ingrgdignt is dissolved with
heati ng; nade up to spec:lsﬁhe otgune with W ;
transferred int og—agpou e NJJ«Vt\I' as
Exanple VI | gl\blsol uw “coril al Hg\fﬁ’(nﬁ of
active subst g—per°20 m 10 Corrp05|t| on: active
substance 100 ng Honopotassi um di hydrogen phosphate =
KH2PO4 12 ng di sodi um hydrogen phosphate =
Na2HPO4* 2H20 2 nmg sodium chloride 180 ng 15 human

Freparad anatogoudly tgExRobls2T hdtem $0 Rg (006 mnrrogr(qut(zL-ammo-S-

Biera-BRe oy hbrwB0r S et %ﬁgﬁiﬁﬁﬁbﬁmﬂadm 4y}
sk rains g1 Wh Ry ‘éﬂﬂ.@ QW&YWP?% 5 t@frﬁh s a{i-\é%%zﬂr)]&%epm-&yl)-

wat er for “Injecti
a:ut@ﬁfdiln%rdtaarboxy@eeah(bhﬂmmgmsgohnw IMDHJ heat i ng;

fﬁ?@ up to 25 speci :“l%gd gi/,{)(%q%ﬁ,of\mgoh )WI transferred

anpoul es.
ESI-MS: (M+H)" = 792/794 (Cl)

Retention time (HPLC): 3.0 min (method B)

Example 29

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-{4-{ 1-(1-ethoxycarbonyl-ethyl)-

piperidin-4-yl]-piperazin-1-yl}-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate

29a) (R)-1-(4-aming-3-chlorg-5-trifluoromethyl-benzyi)-2-oxo-2-(4-piperidin-4-yl-
piperazin-1-yl)-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidine-1-carboxylate

A mixture of 1.00 g (1.80 mmol) (R)-2-(4-amino-3—chl6’ro-5-trifluoromethyl—phenyl)—

1-carboxy-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

carboxylate (Example 1f), 546 mg (1.80 mmol) benzyl 4-piperazin-1-yl-piperidine-
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Lyophi l i sate contai ning 10 ng of active/suggggrgg

Garep WO 2007/ 020261 - - PCT/ EP

Actlg(zmtsu tﬁgance 10 ng Manni to?g(gbo ng  human serE’%Jrﬁipz006"065314
albumn 20 ng water for injections ad 2 ml 5

Preparation: Mannitol is dissolved in water for

injections (WI); human serum al bum n i s added;

active ingredient is di ssolved with heating; made up

t ' I nsferr dlnto Vi a

( PeBBEA e o Ut oo (dpfimmaa T%P?Q&%%Z 50
&Qmol)WféﬂWl&%r%Qn% m[IWFt\ﬁés $HPedBverffiing bt fﬁ* This

i njections ad 10 15 Preparation: ysorbate 8

aFmbiagdiwith 120 mldmfs%\}@@@aﬁswl}amm the preicipitate wassremoved by

(3, HEARS! 58 w5 AR e £ AR S vk dri

Gofaori theahyingTupbbande substance 20 ng | act ose 120 ny
rn starch 40 ng magnesium stearate 2 ng Povidone K

2888 g 30 Prepar aflithg (9@Yefdheoyboel - 274 -
RES(. 32006/ 065314 (Mapy* = 8407842 (CI)

Retention time (HPLC): 3.7 min (method B)

A suspension of 750 mg (0.89 mmol) of the above product and 600 mg Raney
nickel in 50 mL. MeOH was hydrogenated for 30 h at RT and 3447 hPa. The
catalyst was removed by suction filtering, evaporated down i. vac. and the residue
was purified by HPLC. The fractions containing the product were combined,
evaporated down i. vac., the residue was made alkaline with 15% K,COj5 solution,

extracted with 100 mL EtOAc, the organic phase was separated off and dried over

-NazS04. After elimination of the desiccant and solvent the residue was triturated

with 30 mL DIPE, suction filtered and dried.

Yield: 280 mg (44% of theory)
ESI-MS: (M+H)" = 706/708 (CI)
Retention time (HPLC): 2.8 min {method B)

20b) (R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-{4-[1-(1-ethoxycarbonyl-
ethyl)-piperidin-4-yl]-piperazin-1-yl}-2-oxo-ethyl 4-(2-0x0-1,2.4 5-tetrahydro-

1,3-benzodiazepin-3-y|)-piperidine-1-carboxylate
A mixture of 140 mg (0.20 mmol} (R)-1-(4-amino-3-chloro-5-trifluoromethyl-
benzyl)-2-oxo0-2-(4-piperidin-4-yl-piperazin-1-yl)-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-
1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate, 60.8 mg (0.44 mmol) K.CO3 and
29 L (0.22 mmol) ethyl 2-bromopropionate in 1.8 mL DMF was shaken for 2 h at

50°C. The reaction mixture was purified by HPLC without working up; the fractions

containing the product were combined and Iyophilised.
Yield: 111 mg (69% of theory)
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Active substance, |actose and corn starch are

heiPaaPessy m xed; granul ateg., with an aqueous
sol ution o? %ovi done; m xed w y magnesi um st ear a?%TIEPZOOGIOSSSM

conpressed in a tablet press; weight of tablet 200 ng.
5 Exanpl e X Capsul es containing 20 ng acti ve substance
Conposition: 1o active substance 20 ng corn starch 80
ng highly dispersed silica 5 ng nmagnesium stearate

. 15 Preparati on: ti bstance, corn starch
gﬁ\%”@%‘i ca are homggﬂégﬁgrﬁ%a%o&é% xed with
rRaeaton Tt @Fae; Bhenm fhefRd B packed into size
for 3 hard gelatine capsules 1n a capsule filling
machi ne. 20 Exanpl e Xl Suppositories containing 50 ny

AihibWR pubstance Conposition: 25 active substance
d fat (Adeps solidus) g.s. ad 1700 ng

Preparation: Hard fat is nelted at about 38C; ground

i,ve substance is honogeneously 30 dispersed in the
TEIT1ela- AR Satiora - BRUBEINE Ry ban Do 4 50 -pertioxy-ethi)

j ki 9 i w,s 2987 L ;
B ol oRe L P e P8k dip et lre 1 =
denzadivzapiniByhapipdridine-1vearbobdatance per 1 m 5
Conposition: active substance 10 ng nmannitol 50 ngy

human serum al bumin 10 ng 10 vvati? fior injections ad 1

m Preparation: Mannitol is di ved in water for
injections (WI); human serum, yn i s added;

d\ L/FNJLO;I]’N\%\NMNJ\WO\H

G

A solution of 2.4 mg (0.10 mmol) LiOH in 0.8 mL. water was added to 50 mg (0.06
mmol) (R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-{4-[1-( 1-ethoxycarbonyl-
ethyl)-piperidin-4-yl]-piperazin-1-yl}-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yi)—piperidine—1-carboxylate in 1 mL THF and the reaction mixture
was shaken for 2 h at RT and for 4 h at 50°C. It was then purified by HPLC without
working up; the fractions containing the product were combined and lyophilised.
Yield: 42 mg (87% of theory)

ESI-MS: (M+H)* = 778/780 (Cl)

Retention time (HPLC): 3.0 min (method B)

Example 30

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-{4-[1-(1-ethoxycarbonyi-1-
methyl-ethyl)-piperidin-4-yi]-piperazin-1-yl}-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-
1,3-benzodiazepin-3-yi)-piperidine-1-carboxylate
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active ingredient is dissolved with heating; nade up
t ' volume with WI; transferred int
aﬁlpc?)g(ﬁﬁéééugger nitrogen gas. v@ﬁg‘oow 020261 - 276BQTIE':32006"065314
PCT/ EP2006/ 065314 PATENT CLAI M5 1. CGRP ant agoni sts
of general formulal RZ ONOR R R' v O5 wherein
R denotes a group selected from 10 ~ N RiINrt H N
O/ d HH Oand wherein 15 R' denotes H or H3C O
R2 denotes a group selected from CH3 CF3 CH3 CFicl ~

NHZ ~ NHZ | ~ COH Il OH ci ci aabINgO R3 denotes a
group of general fornula 11 ’020261 - 277 -

PCT/ EP2006/ 065314 R3.1 No13 nherein 5 X denot es
Nor C, R3.1 deno H% %/M\ C.O
R3.1.1 denotes Zal “kyIOaI\IF%“ al k%fné,/ 10
(C1. 3-al kyl) - N4 %1I kyl ene, ©

(CL. 3-al kyl ) 2N 4rLaI kyl ene, H2N-C(O -Cl1_3-al kyl ene,
(C1.3-al kyl )-NH C(O) - C1. 3- al kyl ene,

A mixture of 140 mg (0.20 mmol) (R)-1-(4-amino-3-chloro-5-triflucromethyl-
benzyl)-2-oxo-2-(4-piperidin-4-yl-piperazin-1-yl}-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-
1,3-benzodiazepin-3-yl}-piperidine-1-carboxylate (Example 29a), 60.8 mg (0.44
mmol) KoCO3 and 45 pL (0.30 mmol) ethyl 2-bromo-2-methyl-propionate in 1.8 mL
DMF was shaken at 50°C for 12 h and then for 48 h at RT. The precipitate was
filtered off and the filtrate was purified by HPLC without working up; the fractions
containing the product were combined, evaporated down i. vac., the residue was
made alkaline with saturated NaHCQj; sclution, the precipitate was suction filtered
washed with 20 mL water and dried at 40°C.

Yield: 85 mg (52% of theory)

ESI-MS: (M+H)" = 820/822 (CI)

Retention time (HPLC): 3.0 min (method B)

Example 31

Ethyl 1'-{(R)-3-(4-amino-3-chloro-5-triflucromethyl-phenyl)-2-{4-(2-ox0-1,2 4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carbonyloxy]-propionyl}-4-methyl-

&\L’%Nio;i(“\\%iﬂﬁjko/\

1,4"-bipiperidinyl-4-carboxylate
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(CL. 3-al kyl ) 2N-C( O - C1- 3- al kyl ene or

F%%olzobﬁoz@%sﬁ alkyl ene, '.. R3gh 11 denotes a gro¥p/Ep2006/0653
sel ected from' 15 0 N\Ng% N\NV *\Na an Fg /EP2 14

denotes a pair of free electrons, if X =N, or 20 R32
denotes H, Cl_3-alkyl or R3,2,1-0-C(O, if X =C
R3,2,1 denotes H, Cl.6-al kyl, H2N- C2.4-al kyl ene,

(CL. 3-al kyl)-NH C2. 4- al kyl ene,

}(ié:kﬂ’%{-'% 5@{%% hl;ﬁcﬁl,?% ﬁ'lgh(gll) tRRA ~(4-amino-3-chioro-5-trifluoromethyl-

(H&hzh-a-bx0-2=(Mkb (- eﬁdm%?l)l@ﬁhyﬂ e(2-dxo-1,2,4,5-tetrahydro-1,3-
(CL. 3-al kyl )2N-C(O - C1 kyl ene or

Renzodiazepip-Syhrperidiae-1- %ngﬂated&a@ﬂu&e égbrﬁ&@)mg (0.40 mmol)
LB SARARI RO e, £ FERIPRLORTF ¥ oo

gms.est&l‘ed for 2Lth akRIT|, cofédzo MClsﬁffécﬂfoZ 2Yh *théh Frﬁxéd WRE 537 7mg

X0 2 £ ')cﬁod2 liméﬂagsgtﬂzzwéo%@?g@ﬂdﬁ G shseh o YerEn ah 6F @sThe

%ﬁ&ﬂ)ﬁlx’[m&@%uﬁl&i brHE-@Whbut Working B8NRE G dbAY Bontaining

the product were combined and lyophilised.

Yield: 85 mg (54% of theory)

ESI-MS: (M+H)* = 791/793 (CI)

Retention time (HPLC): 7.7 min {(method C)

The following compounds were prepared analogously from in each case 127 mg
(R)-1-(4-amino-3-chloro-5-triflucromethyl-benzyl}-2-oxo-2-(4-oxo-piperidin-1-yl)-
ethyl 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate

(Example 1g) and the amount of amine component required in each case:

F3
NH,
z cl

0 =
N/MNJ\O/H]/ N%/R
N/go °
4
Example [R Yield |Mass Retention time
(%) spectrum |[HPLC
(method)
311 _ (Nf\j\”/o\/ 23 763/765 7.2 min
I IM+H  |(C)
31.2 O 5 74 763/765 7.1 min
¢ - oy O
] M [(©)
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R4' 1 denotes a pair of free electrons, wth the

p 41X and Y do not si taneously repres

S an o780 "Chcr Bbooes o6amaa i 5F CEP2006/065314
denotes H, C _3-alkyl or R421-O0-C(O, R42,1 denotes H,
G _6-al kyl, H2N-C2-4-al kyl ene, 5

(Cl_3-al kyI) NH C2. 4- al kyl ene,

(CL_3- aI kyI )2N-C2 4 al kyl ene, H2N-C(O) - Cl_3-al kyl ene,

1] 2 C

) = I‘H‘Ir \/\ \J} \ W 3 & . -
xagnﬁ‘&akiﬁ )2N-C(O) - d - 3- al kyygﬁ | Mass Retention time
4. 2" - C2.14- al kyl ene, R4.211 mt)es 3pacvm S¢hpgiced
rom 1000 N ~NQ *~ O apd and R4 3 denot ¢s H,
i 6 al kyl H2N- C2. 4- al kyl ehe, 15 (method)

1
1\
I

y }' L= 4="dl P\YICIC, «
Eﬂ aI Kyt . 4- al kyl eng, 7I§2N- (,(67/7(59 3- ah?W‘Ehe,
Cl_3-al kyl ) - C(O - Cl_3-al kyl ene, M+Hg (C)
G - 3-al kyl') 2Ny ) - Cl _3-al kyl ene or 1
C2- 4- al kyl ene- and R4,31 denotes a group selected

—h 1 /\/‘\/\/\ﬁ—h-r]/\/\

_3-al kyl - -0 (0,
5"-0-C(Q -Ci eﬁ Kyl ene-NH, 25 [M+H]" (C)
5"-0-C(OQ -G kyl ene- N(IC - 3-al kyl), R5

"-O (O -{C1l_3-al kyl ene-O, WO 2007/ 020261 - 280 -

rfqga 20 u@ No NG~ 7\2\|a ?79/7%' d”i'.%trﬁh H,

PCTTEPZ006/ 065314  RoIT-O- (O - G _3-alkytene,
R5'1.1-0C(O-C(O, R.1.1-0C(O-C(O-0

RBxdmple@2( O) - C1_3- al kyl ene- C( O or R51
1-0C(O-C1L_3-alkylene-C(O-0O R5'1'"1 denotes H,

Cl- 8-al kyl, phenyl, indanyl, pyridyl-Cl. 3- aIkerne 5

S Ao ol N e 1205

(tetrabydnok B)tzemzeglazx-ealrk%ysrmpenmwemboamosy}wmwo@mw-methyi-

‘E* @pﬂ#%ﬁ’ﬂ' e e Y ene”

- 6- al kyI C(O -0 C1. 3-al kyl ene, %
NH,
o] g Cl a
N/%NJ\O/’\WN%/NWL o
NAO O
i
H

A solution of 2.00 mg (0.08 mmol) LiOH in 1 mL water was added to 40 mg (0.05
mmol) ethyl 1'-{(R)-3-(4-amino-3-chloro-5-trifluoromethyl-phenyl)-2-{4-(2-oxo-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carbonyloxy]-propionyi}-4-
methyl-1,4’-bipiperidinyl-4-carboxylate in 0.8 mL THF and the reaction mixture was
stirred for 1 h at RT and for 8 h at 50°C. This was purified by HPLC without
working up; the fractions containing the product were combined and lyophilised.
Yield: 18 mg (47% of theory)

ESI-MS: (M+H)" = 763/765 (CI)

Retention time (HPLC): 3.5 min (method B)
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Cl. 6-al kyl -O- C(O - O Cl1. 3-al kyl ene,

Cl. 3-al kyl ene or 0 R51.1, 2-C2-4
I-:%glCIJ;?/(Igegn;toezcé(zg))RS 111 denotes a g%%%p sel ected from P(]?E/EPZOOGIOSS?’M
R5.1.1.2 denotes a group selected fromO O N\N N \ N~
N and 20 R5.2 denotes H, Cl_3-al kyl,
R52. 1- O- C( O - C13- al kyl ene- NH,
R52.1-O0-C(O -Cl. 3-al kyl ene-O, R5-2.1

-0O- -Cl-3-al kyl . 2.1-0 O -

sty S Rathitfieys Brrbecd pnakgbuah o neagh case 40 mg of
Ghe&ontdspbndipg eyl estérdm%ydréw&isc%guﬁ%g%rw kY aner:

25 HO C2. 4- al kyl ene, Cl-6-alk 4- al kyl ene,

Cl. 6- al kyl - O C2. 4- al kyl ene- OC2 4-al k§epe,
H2N- C2. 4- al kyl ene, (Cl. 6-al kyl) - NI—L@; al kyl ene,
(Cl. 6-al kyl ) 2N- C2. 4- al kyl ene, WQ 2Q 261 - 281 -
PCT/ EP2006/ 065314 H2 Q)% 3 al ky .
(Cl1.6-al kyl )-NH C(O)-¢1. ¥ Nere, T

(C1. 6-al kyl ) 2N-C( O )Sbkyl ene, ©

Cl_6-al kyl - C(O) - O CI=3- al kyl ene,

Cl-6-al kyl -O- C(O) - O C1- 3- aI kylene, R5 .2.1
.1-C(O-d-3-al kylene or R5.2.1,z-C2_ 4- alkylene 5

E?@}ﬂ ledgmot es a group Se€l fromT and : :
R5. Zél 2 denotes a group se etgt ed fr% % %ﬁée%tlon time
N~ *~Nt| and or R5.2.1 def¥eles a gr otqrpeantrl.fmr mHRLC
HCFI3 [0YO 9 15 O (method)
32.1 k rN/:j\WO 93 735/737 3.3 min
Ny .
C, [M+H] (B)
32.2 73 3 mi
L /\_j""-n/o*H 735/7?;7 3.3 min
I [M-+H] (B)
32.3 N 73 749/751 3.3 min
M| (B)
o)
324 . < > 80 749/751 3.5 min
}_Of“ [M+H]* (B)
(o)

Example 33

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-{4-[1-(5-methyl-2-oxo-1,3-
dioxol-4-yimethoxycarbonylmethyl)-piperidin-4-yl]-piperazin-1-yl}-2-oxo-ethyl 4-(2-
oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate
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20

with the proviso that at |east one of the groups R3.1
Rz Rdo2o or R5.2 denotes_ group ot her than
Cl. 3- alﬁylﬂ,@ﬁéo t he tautoners, t e di astereoners, FEﬁPZO%IO%BM
enantioners, the hydrates, the m xtures thereof and
the salts thereof as well as the hydrates of the salts
thereof, particularly the physiologically acceptable
salts thereof with inorganic or organic acids or
bases. WD 2007/020261 - 282 - FCT/ EP2006/ 065314 2.
Compounds of general formula ording to claiml1,
wherein RL denotes a group sted fromN Ra.a N-*
e e

~~ N HOHandCIHS 1 deldenotes
H3C- O 1OR2 %ﬁ@

CH3 CF3 a an

denotes a gr l*{)f cfgeneral forrrul a 11 R3 1° N 13 2
V\/nerel n 20 X dendtes Nor C, R3' denotes H, G _3-al kyl
or -(OC, WO 2007/020261 - 283 - PCT/ EP2006/ 065314
R3. 1 1 denotes HO, Ci_6-al kyl-O R3*2 denotes a pair

oh nhixiaise of 486 mm(:,q 24fmmolq (R)-1e(m—arﬁsriass zhhbeﬂn-tﬁt-iﬂﬂud:’rdmethyl-

t
]S%?r‘%ﬁé%—ﬂ[ [‘II carboxyme’thy! plperfe otleﬁ) pn:)%lr'aoztljr%o 1-yf] %?(8 ealLyI 4-(2-0X0-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate (Example 4.1)
25 mg (0.25 mmol) KHCO; and 50 mg (0.26 mmol) 4-bromomethyl-5-methyl-1,3-

dioxol-2-one in 1 mL DMF was shaken ovemight at RT. The reaction mixture was

?

filtered through a syringe filter and purified by HPLC; the fractions containing the
product were combined and lyophilised.

Yield: 14 mg (7% of theory)

ESI-MS:  (M+H)" = 876/878 (Cl)

Ri= 0.54 (silica gel, DCM/Cyc/MeOH/NH3 70:15:15:2)

Example 33.1

(R)-1-(4-amino-3-chloro-5-triflucromethyl-benzyh)-2-[1'<(5-methyl-2-oxo-1, 3-dioxol-
4-ylmethoxycarbonylmethyl)-4,4'-bipiperidinyl-1-yl}-2-oxo-ethyl 4-(2-ox0-1,2,4,5~
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate

Cg\L/%Nj\OjTNMNWOj:}:O

Prepared analogously to Example 33 from 150 mg (0.20 mmol) (R)-1-(4-amino-3-
chloro-5-trifluoromethyl-benzyl)-2-(1'-carboxymethyl-4,4'-bipiperidinyl-1-y1)-2-oxo-
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20

N 41Raz1Raz O O 10 R" .%-R5.2 OR4.s
erein Y denotes d 15 R4. 1 denotes

QNB??TO%% %OE‘BAT or Y denotes %%d 20 R4.1 denot e@CyEP2006’065314

pair of free el ectrons, with the proviso that X and Y

do not simultaneously represent N, R4,2 denotes H,

C _3-alkyl or R4.2.1-(OC, 25 R42' denotes HO
Cl_6-al kyl -O and WD 2007/ 020261 - 284 -

%‘g&g%/ﬁ gl4t tR43 denotes H, Cl1_6-al kyl
e f@bid@ &43@%201&1@2@9'%-&!)@:)%@8-1 -carboxylate
I 1 y:
@agmgél §M|) )a%m@é?é BN ) 46 oﬁfe??).yl% matt1 Y3 8%ol-2-one.
Id3- al ky|8)lﬂg|-(5,%@)f tﬁeosﬁ)al kyI ene or
C2. 454l 1d t | ect ed
fro'ané o TS U "ana. 10 R denot es

-1-0
%11 Oc(g)()@étl(sgtégl el %E:éﬁf/@»c/&ieémvﬁw@% b)

R511-O C(O) - ClSaIkerne R5'11-O0-C(O-C(O or
I 39) Cl. 3-al kyl ene- (O, R>5.1.1 denotes H,
M}T , phenyl, indanyl, pyridyl-Cl_3-al kyl ene, 15
HO- C2. 4- al kyl ene Cl. 6- al kyI O C2. 4- al kyl ene,
4-a al kyl NH- C2. 4- al kyl ene,
E%% gﬁa’a‘WP) 21'? tgfkwérﬂféthyl h)lmyb(%ﬁ Gr[%éawm@ryeethoxy)-
%@im@/té#ﬂ%@m@ﬂﬁy@p@er@n -5 Rn-1-y1)-2-0x0-ethy] 4-(2-ox0-1,2,4,5-

tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate
O : Cl
N/%NJLO/YN%NMN/\[(O\/\O/\/O\
N/Ko o 0
\
H

13 pL (0.11 mmol) 2-(2-methoxy-ethoxy)-ethanol were added to a mixture of 75
mg (0.10 mmol} of (R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyt)-2-[4-(1-
carboxymethyt-piperidin-4-yl)-piperazin-1-yl}-2-oxo-ethyt 4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate (Example 4.1 ), 35 mg
(0.11 mmol) TBTU and 28 pL (0.20 mmol) triethylamine in 1 mL DMF and the
reaction mixture was stirred for 1 h at RT. This was purified by HPLC without
working up; the fractions containing the product were combined and lyophilised.
Yield: 22 mg (26% of theory)

ESI-MS: (M+H)" = 866/868 (CI)

Retention time (MPLC): 3.2 min (method B)
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(Cl. 6-al kyl )2N-C( O - C1_3- al kyl ene,
(617%)) O -0 Cl. 3-al kyl en
Cl, 6'—2?7%02qu) 5 CL 3 al kyl 8287 Rs11 PCT/EP2006/065314
1-C(O-Cl1_3-al kylene or 20 R5"yC2.4-al kyl ene, R5.L"
denotes a group selected fromNV *\NQ 25 R5"'2
denotes a group selected from WO 2007/ 020261 - 285 -
PCT/ EP2006/ 065314 ~ 1~ 1 O- 0 MNv \N~/ * N*\NV N
mold . 2 denotes R5s.1-0-C(O) -Cl_3-al kyl ene- NH,
= ) - C1_3-al kyl ene-Q,
R5.2.1-0C(O-C, -3-al kyI ene, R5.21-0-C(O-C(O or 5

OC(O-a-3- alk | ene-C(QO), R521 denotes H,
cf%)sﬂ é‘} ﬁmmo-%a*rréﬂ%o -t 9nnetfw}rbeawl) 241'd2amRyphsie:4-yl-

RO A B A o2 v

(R, /-Béﬂdeﬂ@fh))dZNKR bénad)cﬂmtepnﬁ 3-#HP-piperidine-1-carboxylate
H2N- C( O - C1_3- al kyl ene,

(G .6-alkyl)-NHC(O-C _3-al kyl hqmz
(C1_6-al kyl)2N-C(O) - C13alkyl
C-6-alkyl-C(O-0C _3-alkyle cl

ClL 6-al kyl -O |
RO y|@h’§W~/ﬁr Y

R52.1.1-C(O) -
NR 1.1 den8tes a group sl ecte

C2. 4-al kyl &
from\N3 NQ an R6a' . 2 denot es a group selected from

2000 LDN3 *\N\N\N and | 1 00 the t aut oner s,
the di astereoners, the enantioners, the hydrates, the

A Miixtues of 260 aaf (0228 nirhel) $3)- uq4tdaﬁﬁharza‘-cm§rcvx@Lthﬂ@@roHahy[-

dra of the salts thereof, WO 2007/020261 -
%ﬂlzé’z?oﬁsﬁéé%ymeﬂwﬁ #RipReriginghe-yhrarexerleday! dad‘il rgnethoxv-Z-
AeePLaRk fef ity dto N8 H8AL oL ik ISR cFidfe- ?—Q%?@é)&late (Example
15.1), 113 mg (0.35 mmol) TBTU, 84 uL (0.60 mmol} triethylamine and 39.3 mg
(0.30 mmol) 2-morpholin-4-yi-ethanol in 5 mL DMF was stirred overnight at RT.

The reaction mixture was poured onto saturated NaHCO; solution, the product
précipitated was suction filtered and dried at 40°C. This was dissolved in 25 mL of
isopropanol and precipitated as the hydrochloride salt by the addition of 0.5 M HCI
in isopropanol. This was suction filtered, washed with 5 mL isopropanol and 30 mL
DIPE and dried at 30°C in the vacuum drying cupboard.

Yield: 90 mg (34% of theory)

ESI-MS: (M+H)" = 906/908 (Cl)

Retention time (HPLC): 3.1 min (method B)

The Examples that follow describe the preparation of pharmaceutical formulations

which contain as active substance any desired compound of general formula I:
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aci ds or bases. 3. Conpounds of general fornmula I

ageP claiml, V\herel n R denotes a gr

SRROIGTb8 = AT N R 6r§’L 3 NON T H HPHIEP20061065314
and 1o wherein R ' denotes H or 3G O R2 denot es a

group selected from 15 CH3 CF3 CH3 CF3 NHz NHz ~ OH

~OH CL CL G and ci R3-R4 together denote a group of

general formulae IVRs.i s.1 Ral ANN, NR4.z Rs.'

&F\’s.zI gs.z R4.z Rs.z WD 2007/ 020261 - 287 -
: 06/065314 R3.1 Ra.1 R31 1| Ra'2 NR z N ez ~Nt'

52 NCR R32 ~N~R | LRat LLLLRa.t *,N~- y N* N 32 3
2 43 OOAR' ORa.3 R3.1 R3.1 ~NNrJ-~R" "N\ N~

' Capsulesfoy pgwdes inhalation containing 1 mg of active ingredient

Composition:

1 capsule for powder inhalation contains:

active ingredient 1.0 mg
lactose 20.0 mg
hard gelatine capsules 50.0 mg

71.0 mg

Method of preparation:

The active ingredient is ground to the particle size required for inhaled substances.
The ground active ingredient is homogeneously mixed with the lactose. The

mixture is transferred into hard gelatine capsules.

Example |l

- Inhalable solution for Respimat® containing 1 mg of active ingredient

Composition:
1 puff contains:

active ingredient 1.0mg
benzalkonium chloride 0.002 mg
disodium edetate 0.0075 mg
purified water ad 15.0 pl

Method of preparation:

The active ingredient and benzalkonium chloride are dissolved in water and

transferred into Respimat® cartridges.
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R3.1 RB.1 NNNR5.2 NR5.2 31 3.1 R/ N ”~N Rsz ~N\W

F@/dzodndzez&? 2 wherein R3' dgpptes H H3C or  per/epongos/oss314

1-0C(O, 5 R3.1' denotes H, Cl_6-alkyl,
(Ct_3 al kyl ) 2N- C2- 4- al kyl ene,
(C&-3-al kyl)2N-C(O - Ct - 3-al kyl ene or
R3-1"-C2.4-al kylene, R3.1.1.1 denotes a group
selected from10 0 O No ~NQ * N\N5 and and WD
2007/ 020261 - 288 - PCT/ EP2006/ 065314 R3,2 denotes H,
Cl 3-alkyl or R3,2,1-0-C(O, R3'2'1 denotes H,
@Exdimpledil! , (G _3-al kyl ) 2N- C2. 4- al kyl ene,
(CL. 3-al kyl )2N-C(O - C1_3-al kyl ene or
R3' 2" "-C2. 4- al kyl ene "5 R3'2" denotes a group

or

842. 1 OC(O) R421 denot es H Cl 6 aI kyI

(@1 L 1) 2N-C2. 4-al kyl ene, 15

( MBS 'R%)zl\pc:(c))-m_s- al kyl ene or R4.21

1+ 4l dorthiqy! ene, R42.1 1 denotes a group sel ected
from0O O and 20 R4.3 denotes H, Cl_6-al kyl,
HEtivengredieky| ene,  (Cl- 3- al kyl ) ONHgC2. 4- al kyI ene,

(bt Bhiorgh 2\ ©2-4-al kylene, 4 4a g
benzalkonium chloride 0.002¢g

purified water ad 20.0 mi

Method of preparation:

The active ingredient, sodium chloride and benzalkonium chioride are dissolved in

water.

Example IV

Propellant gas-operated metering aerosol containing 1 mq of active ingredient

Composition:

1 puff contains:

active ingredient 1.0 mg
lecithin 0.1%
propellant gas ad 50.0 pl

Method of preparation:
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H2N- C( O - C1_3- al kyl ene,

(\h H C(O) - G - 3-al ky.

(Cl.%opzrd%j:z%% N-C(O) - Cl1- 3- al kyl e?ﬁe or PCT/EP2006/065314
R4.3.1-C2. 4-al kylene, and 25 R4.3.1 denotes a group

sel ected from WD 2007/ 020261 - 289 - PCT/ EP2006/ 065314

0O N3 ~NQ*~ O\N5 N and 5 R5.1 denotes H, H3C,
R5'-'-OC(O, R511-0 C(O) -Cl-3-al kyl ene- NH,

gggﬁmﬁr%t d%%:tige ﬁ]qli' qulgﬁglsglg(o%og’enﬁolﬁ\slly) suspended in the mixture of
R&¢ithi®akl Proddilaht laBYl'I%@us

R5. 11- O )@IC( 0 -0,  Rb1l. %ﬁsagor)ﬂS Cct. 3@?‘%'“@%3 PEEHnsed
Sontggner witloaapeieriog\valve. ky| ene- C(O-0 10 R5.11

denotes H, Cl.8-al kyl, phenyl, indanyl, pyridyl-CH2,

HO- C2- 4- al kyl ene, Cl- 6- al kyl - O C2- 4- aI kyl ene,

HXdn@deds al kyl ene, (CL. 6-al kyl ) - NH C2- 4- al kyl ene,

(G -6-al kyl)2N-C2. 4- al kyl ene, H2N-C(O) - C1- 3-al kyl ene,
(C1-6-al kyl) - NH-C(O) Cl. 3- al kyl ene,

y ;
Cl. 6- al kyl -OC(O) - O C1- 3-al kyl ene

L=t C(0)-Cl-3-al kylene or R5.1.1,2-C2_4-al kyl ene,
gg)m’,)%'%q&ot es a group selected from { 20 \
o |

Retitd inrégieat es a group sel ectedqfg
o TR%0 -

~N~ * LO and 25 WD 2007/ 020261
sediurpeblosidess314 R5. 2 denotes B9 MBC,

Boreolof Pigfle?. oLky! 1 Bzs mg

Bisodlium @detdle- G _3-al kyl ene, R58.06 i8gC(O -C(O or

R52 O 3-al kylene-C(O, 5 R5' 21 denotes H,
@“”é ‘g“{%('/?') cfhenyl i ndanyl, pyrPdym o2,

4- al kyl ene, Cl _6-al kyI O C2. 4- al kyl ene,
CI 6 aI kyl - O C2. 4- al kyl ene- O- C24- al kyl ene,
Method of preparation:

The active ingredient and the excipients are dissolved in water and transferred into

a suitable container.

Example Vi

Injectable solution containing 5 mq of active substance per 5 mi

Composition:

active substance 5 mg
glucose 250 myg
human serum albumin 10 mg
glycofurol 250 mg
water for injections ad 5ml

Preparation:
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H2N- C2. 4- al kyl ene, (C _6-al kyl )-NH C2. 4- al kyl ene,

N-C2. 4- al kyl O -G _3-al kyl
(@G%]C?(%z}%NH-C(O)aQ ygegfky{?@ «9- A YT BB%IEP2006/065314

(G _6-al kyl )2N-C( O - C1_3- al kyl ene,

G _6-al kyl -C(O - 0O C1_3-al kyl ene,

Cl-6-alkyl-0C(O-0OC1. 3-al kylene, R5.2.1

.1-C(O) -C1_3-al kylene or R5.2.1,2-C2. 4-al kyl ene,

R5.2.1-1 denotes a group selected from ///~~~ N 15

--No , and R5.2.1.2 denotes a group selected fromO O

\

OGO 3™ Gty g BRsVen w2 B koY AATHHUER serur

| aflasmiroiseadufed; hetivyr mgpsdient is dlﬁﬁﬁ\fed Wéh Reatfit; rﬂaideRﬁp 2o specified

denot es r than H or, Cl1 _3-alk WO
%@fﬁ t'%@fpeﬁ)'rqg@ﬂ ERPHOBIEFEESIES NtQEen 3as oner s,

the d| astereoners, the enantionmers, the hydrates, the
m xtures thereof and the salts thereof as well as the

sxamaplesVibf the salts thereof, particularly the

physi ol ogi cally acceptable salts thereof with
inorganic or organic 5 acids or bases. 4. Conpounds

dhiegeiife 8blution Bahtaihing 400 € g abﬁv@b@lbéthﬂce %&;FCZ(?W R1
denotes a group selecte rom .1 X
N, H HHand O wherein 15 R11 denotes H or H3C O
Composition:

active substance 100 mg
monopotassium dihydrogen phosphate = KH;PO, 12 mg
disodium hydrogen phosphate = Na;HPQ, 2H,0 2mg

sodium chloride 180 mg
human serum albumin 50 mg
Polysorbate 80 20 mg
water for injections ad 20 ml

Preparation:

Polysorbate 80, sodium chloride, monopotassium dihydrogen phosphate and
disodium hydrogen phosphate are dissolved in water for injections (Wfl); human
serum albumin is added; active ingredient is dissolved with heating; made up to

specified volume with Wil; transferred into ampoules.

Example VI

Lyophilisate containing 10 mg of active substance

Composition:
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R2 denotes a group selected from CH3 CF3 CH3 CF3 NHz

(CI Cl and C1 2 3- R4 together de
a group%% general formul ae IV9 t R31 4.1 |IN ?’%LF?EPZO%/O%SM

R4z s.z NRs.1 RR3.z R3.z N~ WD 2007/ 020261 - 292 -
PCT/ EP2006/ 065314 Rs.1 R4.1 R3.1 42 RN 1 N NR
s.za.z NRs..2 R Ra.i ,NNANNR2 43 32 00 RO R4.3
wherein R31 denotes H 5 R3-2 denotes H or

Cl.3-alkyl, '.. R4l notes H or Cl_3-al kyl, 10 R42
déﬁ@‘f%%‘%té'ﬁﬁs denot ggnw Cl_6-al kyT,

HMGRof- al Kyl ene, ' .30p0 &l 3- -al kyl ) - NH-CZ 4- al kyl ene,
(CL. 3-al kyl ) 2N- C2. 4- al kyl éne, H2N-C(O) - Cl 3-al kyl ene,
(lmamangeikym)alinmnid( O) - 22 ndg al kyl ene, 15 (C1

ngléel%bdé%-&ﬁég‘l‘ %r gug ni%: :(r:]?egrf ngmS. 1- G2 4-alkyl ene,

Preparation:
Mannitol is dissolved in water for injections (Wfl); human serum albumin is added;

active ingredient is dissolved with heating; made up to specified volume with WAl

transferred into vials; freeze-dried.

Solvent for lyophilisate:

Polysorbate 80 = Tween 80 20 mg
mannitol 200 mg
water for injections ad 10 ml

Preparation:
Polysorbate 80 and mannitol are dissolved in water for injections (Wfl); transferred

into ampoules.

Example IX

Tablets containing 20 mg of active substance

Composition:

active substance 20 mg
lactose 120 mg
corn starch 40 mg
magnesium stearate 2mg
Povidone K 25 18 mg

Preparation:
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O O N'No N~ and and 20 WO 2007/020261 - 293 -

5@81%@@?%?{5%?1@ gfkyldgﬂgt o o A9, PCT/EP2006/065314

R511- O C( O - Cl. 3- al kyl ene-Q,

R5-1.1-0-C(O -Cl. 3-al kyl ene, R511-O0C(O-C(O or

R5.1'1-0-C(O-Cl. 3-al kyl ene-C(O, 5 R51*1 denotes H,

Cl. 8- al kyl, phenyl i ndanyl , pyridyl Cl. 3- al kyl ene,
2. 4-al k C16aIkI-OC2 al kyl ene,

VeSUps %l |~ EOSG f(\@C@ﬂ&tﬁsﬂmarﬁﬁ%@%rﬁowylyéﬁged granulated
(v@ﬂh gn glbﬁébﬁlg %bl%of’r O@P%Wd%glﬁknv)lﬁ\bVﬂ Rlagnbsitid stodrie:
(@mmeawfln)abatm(:@ress, \se!ghkqﬂ tahlet 200 mg.

Cl 6-alkyl-C(O-0OC1. 3-al kylene, 10 C1_5 alkyl-0O C(O

O Cl1. 3-al kylene, R5".1-C(O-Cl. 3-al kylene or Ral.1,?2

EXan@lekyl ene, R51 11 denotes a group selected from 15
*\NNR51 .1 ,2 denotes a group selected from'.... O
ON~ ~N N *~N ~N LD and 20 R5 2 denot es

HDsUCS G0
R5210C(O) C(o) or

gﬁo C(O-C1. 3-al kyl ene-C(O), 25 R5.2-1 denotes H,
rgp%ﬁ!u?,n phenyl, indanyl, pyridyl-Cl.3-al kyl ene,

lé@u{igsf}bgtbhyéene ClL. 6-al kyli@r@z 4- al kyl ene,

4- al kyl ene, (CL. 6-al NH- C2. 4- al kyl ene,
(cgm Staafl:fkyl ) 2N- C2. 4- al kyl ene80m© 2007/ 020261 - 294 -
P P 06/0 14 H2N-C(O) 1- 3-al kyl ene,
RASEPROR - 1. 5 21 ByTne,
(Wagrfeslrivstdatbted( O - CL. 3- iy kzkseﬁg
Cl- 6-al kyl -C( O - O C1- 3- al kyl ene,
Cl-6-alkyl-0C(O-0OC1-3-al kylene, R 9 .2.1

'Plré%rglibg - 3-al kyl ene or
Active substance, corn starch and silica are homogeneously mixed; mixed with
magnesium stearate; the mixture is packed into size for 3 hard gelatine capsules

in a capsule filling machine.

Example Xl

Suppositories containing 50 mq of active substance

Composition:
active substance 50 mg
hard fat (Adeps solidus) g.s. ad 1700 mg

Preparation;
Hard fat is melted at about 38°C; ground active substance is homogeneously
dispersed in the molten hard fat; after cooling to about 35°C it is poured into chilled

moulds.
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R5.2.1,2-C2.4-a lkylene, 5 R5.2.1.1 denotes a group
S * NO N and 10 2.12 denotes a g
52{‘2%?‘% 02810 0 NO -NO * NN N a2 DbeRp2006/065314
tautoners, the diastereoners, the enanti oners, the
hydrates, the m xtures 1s thereof and the salts
thereof as well as the hydrates of the salts thereof,
particularly the physiologically acceptable salts
thereof with inorganic or organic acids or bases. 5.
Con'pounds of general fornula | according to claiml,
wBRsmble XRO R1 denotes a group selected from NN R
H O HO and WD 2007/ 020261 - 295 -
PCT/ EP2006/ 065314 wherein R11 denotes H or H3C-QO 5

denote a group of general forrrul ae IV 10 ~ N N Rs. i

R&omposmon

active substance 10 mg
mannitol 50 mg
human serum albumin 10 mg
water for injections ad 1mi

Preparation:
Mannito! is dissolved in water for injections (Wfl); human serum albumin is added;

active ingredient is dissolved with heating; made up to specified volume with W1l;

transferred into ampoules under nitrogen gas.

|
|
|
|
]



Rs.z NN\ -CH R3.13 ,,NCH3 R31 NNCH3 N Rs. z

z N\~-\-/\N R ~~ CH3 N-CH3
RZ‘N) 2@@5@\1@ 2007/ 020261 - ééé PCT/ EP2006/ 065§?2f5P2006/065314

N-N-R5.1 OOR4I3I~-NMN R5.z R4.z /" N 5.2" ' *IN
R5.2 Rai 5.1 Ra.z wherein R3.1 denotes H or
R3."-O0C(O, 5 R3.1.1 denotes H, C _6-al kyl,

(CL_3-al kyl)2N-C2_4- al kyI ene,

(C| 3a|ky|)2|\|-C(O) C _3-al kyl ene or

R3."."-C2. 4-al kyl ene, “RPATENT GLANNSs a group N ~O
10 1 R3' 2 denotes H H3C or R3'2'1-0C(O, R3'2,1
denotes H, Cl1 _6-al kyl, (G _3-al kyl)2N C2. 4-al kyl ene,

1. CGRP antagonists of general formula |

RZ
0
\ JLO rRE-R*
R1/© 0

wherein

R' denotes a group selected from

wherein
R  denotes H or H;C-O,

R? denotes a group selected from

CH CF CH CF

3 3 3 3
/@NHZ J@NHZ /i E:OH ﬁ[
* Cl * Cl * Ci *

) , and

R? denotes a group of general formula Il
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15 (C1_3-alkyl)2N-C(O -Cl1_3-al kyl ene or R3' 2

WO 2007/ 020261, ;. 297 -
F@%éﬁ%@é}zg@ssm R3' 2.1 -dedtlés a group 00 R4PGT/EP2006/065314

denotes H or H3C, 5 R4.3 denotes H, Cl_6-al kyl,
(C1_3-al kyl ) 2N- C2_4- al kyl ene,

(C1_3-al kyl ) 2N-C(O) - C1_3- al kyl ene or

R4.3.1-C2_4-al kylene, and i...,.._,) R43.1 denotes a
group selected from10 0 NV \NQ.*\ 00 *\ NV *\ Na and

R5.1 denotes H, H3C, R5.1.'-O C&Y,
R5' 1-O-C(O) -Cl. 3-al kyl ene- R
R5.1.1-O C(O) - Cl. 3- al kyl ene- Cl.’ﬁ’;;al kyl ),

R5-1.1-O0-C(O-Cl. 3-al kyl ene-O, R”
R5-'.1-O-C(O)-Cl.3-al kyl ene, R5-1-'-O-C(O)-C(O,
R51.1-0C(O-C(O-0 R5.1.'-O0C(O-ClL. 3-al kyl ene-C(O
&{lh%%iré' 1-0-¢(O-ClL. 3-al kylene-C(O -0, R51-1 denotes

) . 8-al kyl, phenyl, indanyl, pyridyl-nethyl, 20
HO C24- al kyl ene, C1.6-al kyl -0 C2. 4- al kyl ene,

4- al kyl ene, Cl. 6-al kyl ) - NH C2. 4- al kyl ene,

(01 g%%n kyOgDRiesN &1 B kyl ene, . H2N- C(O) - CL. 3- al kyl ene,
(CL.6-al kyl)-NH C(O) -CL. 3- al kyl ene,
(CL. 6- aI kyl ) 2N-C(O) - CL. 3- al kyl ene,
Cl. 6- RRyl depaiest (21 3akkiykyt BHE-0-C(0O),
Cl.6-al kyl-OC(O -0 C1. 3-al kyl ene
R5.1.1 1-C(O -Cl. 3-al kyl ene or '
R51. 1'R2'C2 ¢én . group
selected fr om@t/bésyﬂg(e)%% aR%%GI_%Nngg% PC?”/ EP2006/ 065314
~N3 NQ R5 {@1-z-atkyldWid temsq- alkgbﬁap(%eafaikyiw Coomlkyier®e, O

gé \2N|1 o %mé\%céf e é?’%g{} E%ﬁ%){@?%?lk&ene,

(C1s-alkyl)N- C(O) -C1.3-alkylene or R***\-C,_s-alkylene,
R*1 denotes a group selected from
0

()]

an

R*? denotes a pair of free electrons, if X = N, or

R*?  denotes H, Cys-alkyl or R***-0-C(0), if X = C,

R**' denotes H, Cyg-alkyl, HoN-C,.4-alkylene,
(Cia-alkyl)-NH-C,_4-alkylene, (C1-3-alkyl)oN-C,_4-alkylene,
HgN-C(O)-Cq-yalkylene, (C1_3~aIkyl)-NH-C(O)-C{_g-alkylene,

(C1-3-alkyl);N-C(O)-C13-alkylene or R**''-C, 4-alkylene,

R**" denotes a group selected from




N

10

15

R5.2.1-0 (O -Cl"3-al kyl ene-C(OQ, 10 R5.2.1 denotes

phenyl , indanyl yridyl - net hyl,
H%O%}B%O%E&?ene Cl1" 6- al kyl - @04 al kyl ene, PCT/EP2006/065314

C1" 6- al kyl - O C2- 4- al kyl ene- O C2" 4- al kyl ene,

H2N- C2. 4- al kyl ene, (Cl"6-al kyl ) - NH C2" 4- al kyl ene,
(C1. 6-al kyl ) 2N- C2" 4- al kyl ene, 15

H2N- C( O - C1" 3- al kyl ene,

(Cl1-6-al kyl )-NH C(O) - C1- 3- al kyl ene,

(CL.6-al kyl)2N-C( O - C1_3- al kyl ene,

ClL 6-alkyl-C(O-0OC1"3-al kyI ene,

Cl-6-al kyl -O- C(O) - Q 3-al kyl ene,

R5a11CL 1.3-al ylneorNs/n\glz

C2- 4- al kyI 20 R5R11 Jdenot aogr oupNselject ed from
\N - N and .»2.12 denhot,es a group sele d framnd 25

WO 2007/ 020261 - 299 - PCT/ EP2006/ 065314 0 O N -~
\NQ* NN-" and Na \, or R5.2.1 denotes a group of
forrruIaCH3 HOYO O 5 with the provisothat at

east one of the groups R3.1, R3'2, R4.2, R5-' or R5.2
d%not genotess ewpo@fraﬂnqrﬁfdﬁrmulaﬂdtt or Cl1_3-alkyl, the
tautoners, the diastereoners, the enantioners, t he
hydrates, the m xtures 1o thereof and the salts

t hereof as Il as the hydrgies of the salts thereof,
parti cull@rl§ the phyS| ol ogi @Jal II#"’accept able salts
t her edf f'gani ¢ or «o, _gPtids or b . RS2
Conmpounds of general formula b'cordl ng to cl ai Rl N
wherein 15 Rl denotes a group selected from

5.2 5.1 4.2

" ;{/N/R RM‘Q/R R
*/N N__RS.Z

*
*

4.2 *
8 )
5.1
O
N " o
O"— R4.3 O\ R43

wherein
Y denotes C and
R*'  denotes H or C.s-alkyl, or
Y denotes N and
R*' denotes a pair of free electrons,

with the proviso that X and Y do not simultaneously represent N,
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R~.i N* N HO and / H 20 wherein R' denotes

H dzedﬁéﬁggzﬁ,}/‘o 2007/ 020261 - 3 - PCT/ EP2006/ 065

N- N\
*

t oget

s"a group selected fromCH3 CF3 CH3 CF3 E&ﬁﬁfzow’r%%m
NHZ | ~OHIl ~OH ci C1 G and C1 5 R3-R4
her denote a group of general fornulae IV *-Nt: A

NRSA* N~ R5.2 N "I ~\\NNR5.2 *INNNN R52 N

*| N~,
C1- 6-
(C1_3
R4- 31
from
- 301
R511-
R5-" -
R5. 1.
R511-
Cl_3-
HO- C2

-~N 43 OO R OR4A.3 wherein 10 R43 denotes H,

al kyl, (Cl_3-al kyl)2N- C2-4-al kyl ene,

-al kyl )2N-C(O) - C1_3-al kyl ene or

K 4qehbidsanes, .-Bkd Sepot-es). oup sel ected

0 ONo ~NLD *KN l%ﬁ&N 15 ,élég@;);i WD 2007/ 020261
- PCT/ EP2006/ 065314 R5' denotes R5"-O-C(O),

B it €1 S BIN-Co.r-alkylene,
1-O C(@)-?Qﬂw&wwﬁ-ﬁﬁg%n@%@ﬁ%%QN-@QQ)alk‘}Tene,

O C(Q-Cl-3-al kyl ene- denot es "H,
al kyl HzpHet))-C1-s-allertgne, (Gys-aliyl)-NiG(O)-Cr.s-alkylene,

o e ol PR B S Rl 2 e

(Cl-6
(Cl-6
(Cl-6
Cl. 6-

R5.1

-al kyl ) 2N- C2. 4- al kyl ene, H2N-C(O) - C1- 3- al kyl ene,
-abkyl)-NH C(O) - Cl. 3-al kyl ene,
Ry HboRleeytoeD Sioaeg home.

al kyl -C(O) - O C1- 3-al kyl ene,
o 0
~ *~ *
-0 "0 O O
, , ) and ,
and
R** denotes H, Cys-alkyl, HoN-C,.s-alkylene,
(C1_3-aIkyl)-NH-Cz-4-alkerne, (C1-3~alkyl)2N—Cg_4-aIkylene,
H2N-C(0O)-C43-alkylene, (C1s-alkyl)-NH-C(O)-C3-alkylene,
(Ci.3-alkyl)2N-C(0)-Cq.s-alkylene or R**1-C, 4-alkylene- and
R**' denotes a group selected from
o 0
. *\N *\N ~
eSS NG
, , , - and

denotes H, Cqs-alkyl, R*'-0-C(0), R%"'-0-C(0)-C1.3-alkylene-NH,
R>"1-0-C(0)-C1.z-alkylene-N(C1.s-alkyl), R*"-O-C(0)-C1.s-alkylene-O,
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10 C1

RPO 2def
R5I-1-

R5. 1.
, VN~
R5 21-
R5- 2.
Cl $

6 alkyl O C(O-0OCl 3 al kyl ene,
3-al kyl ene or 8 . 1,2 C2_4-al kyl e
1 e%%{ es a group sel ec?ze from15 .\ No \l\lon‘g(’“‘WEPQOOG'{065314
1.2 denotes a group selected fromO O N~ ~N N~
N LO and 20 Rya denotes
O CO-Cl 3-alkylene, R5.2.1 0. C(O _C(o) or
1.0_CO_C 1-3-alkylene-C (O ), R5.2.1 denotes H,

AR 5k %%’éékar-ﬁ-ﬁ-czﬁﬁ&%myrgrgo FCO)0

"N CRA . oy )
(1 = D) Gy e BN e &Y aRYe, SO0,

( Cl- 6-
302 -
(G _6-
G _6-
C1_6-
R5. 2.
n e,

R5. 2.

al kyl ) - NH C( O) - C1- 3- al kyl ene, V\D 2007/ 020261 -

qui/ %%%?églégky p‘pelng mdany! pyridyl-C4_s-alkylene,

al kyl
al kyl HD @, &lGHeBe adlkéLbMBO Cg s-alkylene, HoN-Co.s-alkylene,

T Y 6Ty onakienoni: o: elka) b Casalyians, o
12 Gt s Gra R RO SO e

12 denotes a group se

N~ *~N~ N d6Gds-alkyt)hs- Q(@)t@@akylehbe(ldb-aﬂw&ce@m €4.a1dliylene,

enant
the s

glotrrg rt ér%g\d&igf@é%? Ca at eségﬁ) hea P qg or

thereof , 1R3Pd2G,GLHIRfIbYe t he phyS| oI ogi cal l'y
accept abl e salts thereof ‘with inor gani ¢ or organic

aci ds
accor

- sel ec

or bases. 7. Conpounds of general formula I

?dsngT'ij%n‘éte%'érbt]dupv‘gé%cﬁegfrozrr? R denotes a group

ed f
) *‘D
)

R**'2 denotes a group selected from

O

(@]
— SN N — - SN
RO OIS

an ,
denotes H, Cy.g-alkyl, R**'-O-C(0)-C.s-alkylene-NH,
R>#1.0-C(0)-C1.5-alkylene-0, R¥*'-0-C(0)-C.s-alkylene,
R3#1.0-C(0)-C(0) or R**'-0-C(0)-C4.s-alkylene-C(O),

R*%! denotes H, Cr.g-alkyl, phenyl, indanyl, pyridyl-Cy.s-alkylene,
HO-C,.4-alkylene, Cig-alkyl-O-Csy.4-alkylene, |
C1.g-alkyl-O-Cy_4-alkylene-O-C,4-alkylene, H,N-C,_s-alkylene,
{C1.e-alkyl}-NH-Co4-alkylene, (Cq.s-alkyl)oN-C,.s-alkylene,
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20

NN OCLO '/* 141 - HH O and wherein WD 2007/020261 -

3%?08%%?2%%006/ 065314 R dgl}gl}l es Hor H3CQ RIZ-’WPZOOGIOBSBM

denotes a group selected from CH3 CF3 CH3 CF3
NHZ OH OH ci G C C and R3-R4 together denote a
group of formulae IVO O *IN~N* N-.NNII * N /\ . _
~N~OH O+ ~N-\N~OH + N~ N~ NCH N /\ ~-N _| OH O
0O */~N* N/~* N\ OH/~-NOHNOH~N'" X 0 qall

0 HO 0 Ho BN RN Gxcptiviahie (Ge s o) HHE OnGed akyene,

" NN I (@ Ok NNETONG, smalkhisndY 4 -alkyl-C(O)-0-Cy5-alkylene,
Cr.e-alkyl-O-C(0)-0-Cy_s-alkylene, R**"'-C(0)-Cys-alkylene or
R*#1%C, 4-alkylene,

R%*%11 denotes a group selected from

. *\I\O
O
, and

R*>2'2 denotes a group selected from

0]

8]
— N N e N
o 0N sy

. an ,or

R*%*' denotes a group of formula
0 g 6]
0 L

with the proviso that at least one of the groups R*', R*?, R*2 R or R*2 denotes

a group other than H or C,_s-alkyl,

the tautomers, the diastereomers, the enantiomers, the hydrates, the mixtures
thereof and the salts thereof as well as the hydrates of the salts thereof,
particularly the physiologically acceptable salts thereof with inorganic or organic
acids or bases.
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OCy OON *. N ~NOOI~*N~ N /~ NO WO 2007/020261

P2006/ 065314 ' N\ ~N= “pA/ * NNN, p/ \
sk Al N~ P ~~N-JI X N N N 6P20061065314
NN O /~ Cp sNNO/~5H./.-N‘~NI\ij NNN=O
" NNNp (CM tt0 O HNN~."N./~NOI + N V N-OY
x,N.J\ .. ~Noper/ NNO-NV e W~ OO NOO ~

NN.O\ I x N'/ NIO O\ I CN ON/'NI-pj O ONN
N~ NV V=N (O-/. 0 0 WD 2007/ 020261 - 305 -
gcr/ Ef-‘%ﬂ%@l@mfzﬂ%ew fogmulal/acegrding tgiaipe d-@hrrein -

OO0'' V NA 0111, 10

R'  denotes a group selected from

* N’-Nf
H
ﬁ O, llﬂi,&o and

wherein
R denotes H or H;C-0O,

R? denotes a group selected from

CH, CF, CH, CF,
/@:NHZ /@NHZ :l: :OH /©:OH
» of . Cl . .

’ _ ct and ci

R® denotesa group of general formula I

R3.1

e N\\ﬂ R4

wherein
X denotes N or C,

R*>' denotes H, Cys-alkyl or R*"'-(0)C,
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0 NONIOMO( (~I( r"7 N'YOV N v "NwyO/ OO/\ O
QM \%,N,~ O b.NV/~ yov0 O ~Q O
9’0\’-&’%‘1“7?}3%?@8* \ 1> d o1, N kﬁé\l\\//v~%N~ \/~0 N f@r/ébzoomosssm
V-NO S N\v ~% N |° O WD 2007/ 020261 - 306 -
PCT/ EP2006/ 065314 O NO/ No ~N~/ . N,”No N, N
00,) CNap NM~NNC ONOX VNO /~NNrQ " . N\
J OLOIIII O M ~p\Jl ~NNYo 10 tt O * /°N
N~/ NN~_ NN=N,j. ,yo * N-~N N-(OV1 * /~N NQIN
0

R*' denotes HO, Cy4-alkyl-O,
R*2 denotes a pair of free electrons, if X = N, or
R*?  denotes H or Cq_s-alkyl, if X = C,

R*  denotes a group of general formulae Il

* g *
R*' 42 Ow/‘\/)
R4.2 i R
O

*.——N *-—"‘Y
%/RSJ \/\N,RS.Z O___R4.3 G R4.3

, , o, of
wherein
Y denotes C and
R*' denotes H or Cys-alkyl, or
Y denotes N and
R*' denotes a pair of free electrons,
with the proviso that X and Y do not simultaneously represent N,

R*? denotes H, Cys-alkyl or R*3'-(0)C,

R**' denotes HO, C4-alkyl-O, and
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N * Ne= NN(~OO*'N'NN11 00 Oa N-OJ
5 [N N-Ov * ~~Ne~N (OB *. 0 V\D207/
(A)Z?OT/O%IE 2006/ 065314 3’%{ OV\N 00 ~i %%2006’065314
kyOpyON/~/N~O~~ N N ~ 'N~I-yO\/OIIO
Nx O\ * NONy0O NO11 *\%Np 'O 1Al NI/
NNyOJ X, NN-N* QJ : N~N'YOr J OO O p~ NTI
N

~0 //\~~NO VvV aN~Ntt Op NN-~0 O
/ ~N

.R4' denoﬁas~19] Cy e—Q’fI}NIOOI-N 24-aIkNI\enI\V\ CN, /N

(C1.3-alkyl)}-NH-C,4-alkylene, (Cq.s-alkyl),N-C,_s-alkylene,
HoN-C(O)-C4.s-alkylene, (Cq.s-alkyl)}-NH-C(O)-C4s-alkylene,
(C1-s-alkyl);N-C(Q)-C.3-alkylene or R**'-C,_s-alkylene,

R*3! denotes a group selected from

0

O
. *\N *\N . *\N
0 00 0, O

an

denotes R*"'-0-C(0), R*"'-0-C(0)-Cy.5-alkylene-NH,
R>*1.0-C(0)-Cys-alkylene-O, R>"'-0-C(0)-Cy.s-alkylene,
R5.1.1_O_C(O)_C(O) or R5-1-1-0-0(0)-01_3-alkylene—C(O),

R*!1 denotes H, Cyg-alkyl, phenyl, indanyl, pyridyl-C,.z-alkylene,
HO-Cy.4-alkylene, Cs-alkyl-O-C,.s-alkylene, HoN-Co_4-alkylene,
(C1s-alkyl)-NH-C;.4-alkylene, (Cq.g-alkyl);N-C,_4-alkylene,
H2N-C(O)-Cy.3-alkylene, (Cqg-alkyl)-NH-C(O)-C1.s-alkylene,
(C16-alkyl)aN-C(O)-C1.s-alkylene, Cig-alkyl-C(0O)-O-C1_3-alkylene,
Ci-¢-alkyl-O-C(0)-O-C1.3-alkylene, R*1-C(0)-C,s-alkylene or

R3'12C, s-alkylene,

R%>'17 denotes a group selected from

— N
@

R*"12 denotes a group selected from




;\‘/_
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R*?  denotes R**'-0-C(O)-Cy.s-alkylene-NH, R3%'-0-C(0)-Cy.s-alkylene-O,
R>%1-0-C(0)-Cy.s-alkylene, R**1-0-C(0)-C(0O) or
5 R>21.0-C(0)-C1.3-alkylene-C(0),

R**! denotes H, Cy.g-alkyl, phenyl, indanyl, pyridyl-C1.s-alkylene,
| HO-C. 4-alkylene, Cy.-alkyl-O-C;4-alkylene, HaN-C, 4-alkylene,
(C1s-alkyl)-NH-Cs.4-alkylene, (Cq¢-alkyl)oN-C,_4-alkylene,
10 , H2N-C(O)-C1.3-alkylene, (C1.¢-alkyl)-NH-C(O)-Cq_s-alkylene,
(C1-6-alkyl)oN-C(O)-Cy_3-alkylene, Ci¢-alkyl-C(O)-O-Cy.3-alkylene,
C16-alkyl-O-C(O)-0-C1s-alkylene, R***1-C(0)-C1.s-alkylene or

R3#1%2C, s-alkylene,

15 R%**" denotes a group selected from

— N
@
) and

R*%#12 denotes a group selected from

N *\N *\N . *\N
eI RS

an

20

the tautomers, the diastereomers, the enantiomers, the hydrates, the mixtures

thereof and the salts thereof as well as the hydrates of the salts thereof,
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acids or bases.
3. Compounds of general formula | according to claim 1, wherein

R’ “denotes a group selected from

~N
N N"\( | H
H . H o and ,
10  wherein
R  denotes H or H;C-O,
R? denotes a group selected from
15
CH, CF, CH, CF,
/@NHE /©:NH2 i :OH i :OH
. a . Cl . o and ¢
R%R* together denote a group of general formulae IV
34 31
R R4.1 2
N N —N R
R5.1 N“_R5.2
R3.2 az R3.2

R
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wherein

R*!  denotes H, H;C or R*"1-0-C(0),

5
R*" denotes H, Cye-alkyl, (Cy.3-alkyl)sN-Co4-alkylene,
(C1.3-alkyl)sN-C(0)-C1.3-alkylene or R*'11-C, s-alkylene,
R*'1' denotes a group selected from
10

O

o
— N N *\_ N
IR CIR I IR

s an
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R*?  denotes H, Cys-alkyl or R**'-0-C(0),

R**' denotes H, Cyg-alkyl, (Cys-alkyl),N-C,-alkylene,
(Cy-3-alky!):N-C(0)-Cy_s-alkylene or R¥**11-C, ,-alkylene,

R**" denotes a group selected from

)

O
o N SN —_ N
O (4

, and ,
R*' denotes H or Cys-alkyl,
R*? denotes H, Cys-alkyl or R**1-0-C(0Q),

R**! denotes H, Cy¢-alkyl, (Cy.z-alkyl);N-Cy.4-alkylene,
(C13-alkyl);N-C(0)-Cy.3-alkylene or R*#11.C, 4-alkylene,

R*#11 denotes a group selected from

0

(@]
. *\N *\N — *\N
IO OIS

' an '
R*?* denotes H, Cys-alkyl, H2N-C;.4-alkylene,
(Cy3-alkyl)-NH-Cy 4-alkylene, (Cq.s-alkyl);N-C,.4-alkylene,
H2N-C(O)-C4.s-alkylene, (Cqs-alkyl)-NH-C(0O)-C1.3-alkylene,
(C.3-alkyl)aN-C(0O)-C1.5-alkylene or R**1-C,_s-alkylene, and

R**! denotes a group selected from
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and ,

R>'  denotes H, H,C, R*'1-0-C(0), R*"-0-C(0)-C1.s-alkylene-NH,
R>'1.0-C(0)-Cys-alkylene-N(C1s-alkyl), R>'1-0-C(0)-C1.5-alkylene-O,
R>*1.0-C(0)-Cys-alkylene, R*'1-0-C(0)-C(0), R*11-0-C(O}-C(0)-0,
R*11-0-C(0)-C1.5-alkylene-C(O) or R%'1-0-C(0)-C4.s-alkylene-C(0)-O,

R>™ denotes H, Cyg-alkyl, phenyl, indanyl, pyridyl-CH,, HO-C.4-alkylene,
Cie-alkyl-O-Cy4-alkylene, HaN-C,_s-alkylene,
(Crs-alkyl)}-NH-C, 4-alkylene, (C1.c-alkyl)aN-C._s-alkylene,
HaoN-C(O)-Cy.3-alkylene, (C1-a-alkyi)-NH—C(O)~C1-3-alkylene,
(C16-alkyl)oN-C(O)-Cqs-alkylene, Cs-alkyl-C(O)-O-C4s-alkylene,
C1e-alkyl-O-C(0)-0-Cy.z-alkylene, R*11-C(0)-C4s-alkylene or

R3112C, s-alkylene,

R denotes a group selected from

— N
O
t H

R%112 denotes a group selected from

_ 0
—y N *\N/\ . N
N
& 4

and ,
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RiY denotele-/ I-J\IC rRo22. 2 “C(0)-C.5-alkylene-NH,
R>%1-0-G(0)-C1.s-alkylene-0O, R¥2'-0-C(0)-C1.;-alkylene,
R>#1.0-C(0)-C(0) or R¥%'-0-C(0)-C1.5-alkylene-C(O),

R>?*! denotes H, Cy.g-alky!, phenyl, indanyl, pyridy-CH,, HO-C;_s-alkylene,
C1.6-alkyl-O-Cy.4-alkylene, Cq.s-alkyl-O-Ca4-alkylene-O-C,_4-alkylene,
HoN-C5._4-alkylene, (Cqg-alkyl)}-NH-C,_4-alkylene,
(Ci.e-alkyl)oN-C;s-alkylene, HoN-C(O)-Cq.3-alkylene,
(C16-alkyl)-NH-C(O)-C1.s-alkylene, {C1.¢-alkyl)oN-C(O)-C_3-alkylene,
Ci¢-alkyl-C(0)-O-Cys-alkylene, Cq.g-alkyl-O-C(0)-O-C.5-alkylene,
R*#"1.C(0)-C4.5-atkylene or R%#12C, s-alkylene,

R>2'1 denotes a group selected from

)
, and

R%%*'2 denotes a group selected from

and , or

R*#! denotes a group of formula

0 (®)
e

8]

with the proviso that at least one of the groups R*!, R*?, R** R%' or R%? denotes

a group other than H or C.s-alkyl,
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the tautomers, the diastereomers, the enantiomers, the hydrates, the mixtures
thereof and the salts thereof as well as the hydrates of the salts thereof,
particularly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.
4. Compounds of general formula 1 according to claim 1, wherein

R'  denotes a group selected from

@\/\N/ R1'L©\/\\N—* [ =0
N/& 0 ﬁ”& H
H , o and ,
wherein
R*'  denotes H or H5C-O,
R? denotes a group selected from
CH, CF, CH, CF,
i :NHZ i :NHZ i :OH OH
. Cl * Cl * Cl * Cl

and ,

R3-R* together denote a group of general formulae IV

N N —N R*?
R -
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wherein

R3.1

R3.2

R4.1

R4.2

R3.'l
. N%/ N\/\
—'RS'Z
R32 NN

R3.1

R*
o 43
o-R

denotes H,

denotes H or Cq3-alkyl,

denotes H or Cy_z-alkyl,

denotes H,

denotes H, Cig-alkyl, HoN-Co4-alkylene,
(Cy-3-alkyt)}-NH-Co.4-alkylene, (Cq.3-alkyi)2N-C,.4-alkylene,

H2N-C(O)-Cq.s-alkylene, (C4s-alkyl)-NH-C({O)-Cs-alkylene,
(Cq-z-alkyl)aN-C(O)-C1.5-alkylene or R**'-C,4-alkylene,

R**! denotes a group selected from

O

0]
0 O ) L
™N k/ B
O

' and ,
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~Rf~10 Gidnotes nﬂ 1-@-0(:0)146\‘ 1 0-C(0)-0Y.y-alkylenerNIBr 1" ' O

N REABRI0)-C, s-aliylene-0, R¥M-0-C(0)-Cys-alkylene,
R*"1-0-C(0)-C(0) or R**1.0-C(0)-C,.z-alkylene-C(O),

R%*!" denotes H, Cyg-alkyl, phenyl, indanyl, pyridyl-C_s-alkylene,
HO-C, s-alkylene, Cy4-alkyl-O-C,4-alkylene, HaN-C,.s-alkylene,
(C1e-alkyl)}-NH-Cy.4-alkylene, (Cs-alkyl)oN-C;.4-alkylene,
H2N-C(O)-C1.3-alkylene, (C1.¢-alkyl)-NH-C(O)-C1.s-alkylene,
(C1-g-alkyi)sN-C(O)-C1_3-alkylene, Cqs-alkyl-C(O)-O-C3-alkylene,
C1.¢-alkyl-0-C(0)-0-Cq.s-alkylene, R*''1-C(0)-C;.s-alkylene or

R%112C, ,-alkylene,

R denotes a group selected from

— N
0

R*'12 denotes a group selected from

0]

N

an

1

‘R>?  denotes R>?"-0-C(0)-Cys-alkylene-NH, R3>*'-0-C(0)-C4.s-alkylene-O,

R%*#1-0-C(0)-C1s-alkylene, R**'-0-C(0)-C(O) or
R>#1.0-C(0)-C1.s-alkylene-C(0),

R>*" denotes H, Cy.g-alkyl, phenyl, indanyl, pyridyl-C1.s-alkylene,
HO-C,.4-alkylene, Cy4-alkyl-O-C,.4-alkylene, HaN-C,.4-alkylene,
(C1.g-alkyl}-NH-C.s-alkylene, (C1.s-alkyl),N-C,.4-alkylene,
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di astereoner s the enantioners the hydrat es, the

m xtures thereof and the salts thereof as well as the
hydrates of the salts thereof, particularly the

physi ol ogi cal |y acceptable salts thereof wth
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R%2" denotes a group selected from

. N
0y 1
. and

R%*%'2 denotes a group selected from

]

O
— N SN — N
RO OIS

an

the tautomers, the diastereorhers, the enantiomers, the hydrates, the mixtures
thereof and the salts thereof as well as the hydrates of the salts thereof,
particularly the physiologically acceptable salts thereof with inorganic or organic
acids or bases. |

5. Compounds of general formula | according to claim 1, wherein

R denotes a group selected from

N-N
So@s A
~ :
H 0O and
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wherein
R denotes H or H;C-O,

5 R? denotes a group selected from

CF,

CH, CF, CH,
/©:NH2 QNHZ i :OH OH
. cl . cl * cl » Cl

, and ,

R*-R* together denote a group of general formulae IV

—N —N
%/N R5.1 % R5.2
N-’
4.2

10

R
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3
*ZN%/NF\\N’C% | .*/N%/N
R4.2 4.3
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wherein

R*' denotes H or R*'-0-C(0),

5
R3>'1 denotes H, Cy.s-alkyl, (Cy.3-alkyl)2N-Cs.4-alkylene,
(C.3-alkyl),N-C(0O)-C1_s-alkylene or R*'*1-C, 4-alkylene,
R*'"1 denotes a group
*\N/\
10 k/O,

R3*2 denotes H, HsC or R¥*'-0-C(0),

R>2' denotes H, Cys-alkyl, (C1s-alkyl)oN-Cy_s-alkylene,
15 (C1s-alkyl}aN-C(0)-C1_s-alkylene or R**'1-C, 4-alkylene,
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R**''denotes a group

R*?  denotes H or H;C,

5
R*®  denotes H, Cyg-alkyl, (C1.3-alkyl)2:N-Co.4-alkylene,
(C1.s-alkyl).N-C(O)-C1.s-alkylene or R**1-C,s-alkylene, and
. R**! denotes a group selected from
10
o o
. > > . ~N
Lo OERO'e 9
, , , and

R*'  denotes H, H;C, R*"-0-C(0), R*'-0-C(0)-Cy.;-alkylene-NH,
15 R>*'-0-C(0)-C1.s-alkylene-N(Cy.5-alkyl), R***-0-C(0)-C1s-alkylene-O,
R*'1-0-C(0)-Cs.s-alkylene, R*''-0-C(0)-C(0), R*''-O-C(0)-C(0)-O-
R®*'1.0-C(0)-C1s-alkylene-C(O) or R*'1-0-C(0)-C_s-alkylene-C(0)-O,

R>™ denotes H, Ci.g-alkyl, phenyl, indanyl, pyridyl-methyl,

20 HO-Co 4-alkylene, Cig-alkyl-O-C,_s-alkylene, HaN-C,4-alkylene,
(C1g-alkyl)-NH-Ca.s-alkylene, (Cq.-alkyl)2N-C..s-alkylene,
HoN-C(0)-C4.5-alkylene, (Cqg-alkyl)}-NH-C(O)-C4.5-alkylene,
(C1.6-alkyl)2N-C(Q)-C1.3-alkylene, C.s-alkyl-C(O)-0O-Cq3-alkylene,
C1e-alkyl-0O-C(0)-0O-Cys-alkylene, R*""-C(0)-C4.5-alkylene or

25 R>112C, s-alkylene,

R%1! denotes a group selected from
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)
R%>'12 denotes a group selected from
0
0
) *\N *\N . *\N
- O é
' ) . and

R5.2

denotes H, HsC, R*#*7-0-C(0)-C1_s-alkylene, R521 0O-C(Q)-C(O) or
R3%1-0-C(0)-C+.3-alkylene-C(0O),

R%2' denotes H, Cy.s-alkyl, phenyl, indanyl, pyridyl-methyl,
HO-C;.s-alkylene, Cyg-alkyl-O-C;.s-alkylene,
C1.s-alkyl-O-Cso.s-alkylene-0O-C,.4-alkylene, HoN-C,_s-alkylene,
(Cqs-alkyl)-NH-C,.4-alkylene, (Cq5-alkyl)2N-C,4-alkylene,
HaoN-C(0)-Cy.5-alkylene, (Ci.g-alkyl)-NH-C(O)-C+.3-alkylene,
(Cq-g-alkyl)oN-C(O)-C1_s-alkylene, Cqg-alkyl-C{O)-O-C4.3-alkylene,
C1.6-alkyl-0-C(0)-O-Cys-alkylene, R%211.C(0)-Cys-alkylene or

R%*1%C, s-alkylene,

R%2' denotes a group selected from

. N
- U
, ~  and

R%2'2 denotes a group selected from
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, an ,or

R**! denotes a group of formula
OYO
O ?

with the proviso that at least one of the groups R*', R*%, R*2 ‘R>" or R*? denotes

a group other than H, H;C or Cq.s-alkyl,

the tautomers, the diastereomers, the enantiomers, the hydrates, the mixtures
thereof and the salts thereof as well as the hydrates of the salts thereof,
particularly the physiologically acceptable salts thereof with inorganic or organic
acids or bases.

6. Compounds of general formula | according to claim 1, wherein

R’ denotes a group selected from

CE\N/* R1-L©\/\\N-—* | I\f N>=o
ﬁ/J*o H/\( "

0 and . ,

wherein

R'' denotes H or H;C-0,
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. c . cl . o and o

5 R%R* together denote a group of general formulae IV

*/Nm/Nﬁ/Rs-’ *’NWN’RS'Z
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R
*/Nﬁ/NE */Nﬁ/N
o o’R“ 07N R
wherein
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the tautomers, the diastereomers, the enantiomers, the hydrates, the mixtures
thereof and the salts thereof as well as the hydrates of the salts thereof,
particularly the physiologically acceptable salts thereof with inorganic or organic
acids or bases.

7. Compounds of general formufa I according to claim 1, wherein
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NCNAO C1 ONN ) Ho O O the tautoners, the

di astereoners, the enantioners, the hydrates, the

m xtures thereof and the salts thereof as well as the
hydrates of the salts thereof, particularly the
hyst+gtogreaty—aceeptable—salts thereof with

ndoggni ¢ or or gangeructulci ds or bases. 9.

hysiglogic ne conpounds
according to one of claii 1 to 8 with inorganic or
or ganifc acids or bases. 18~40. Pharnag¢euti cal

C qiti ons cont ai ni n npound ag¢cording to at

I g’?ﬁ one %ﬁ physiol ogi cal |y
acceptiabl e N,@c d| n aim9 |optionally

t ogether with dhe®or nore |nerk carriers and/ or
diluents. 11. Use of a conpound accorfling to at | east
one of clains 1 to 9 for preparing a 15

har npceut i osition for the acute and
Bt B ciaaitaamens, the ehactiasrethe Rriratasuli mpures
Fedbaf A1 11l deisane .*é%?%gmﬁa@m% P of B2 4AFL fRredr?
Use of a conpoun according to at” 1easSt oné™ o
particuarly dhe phgpiatogizaliy acpbpiabiecsalts theteof avifroisibrganic doorganic
?\\Hbatl ng non-i nsul i n-dependent di abetes 20 nellitus

Use of a conpound according to at | east
one of cl alnB 1to 9 for preparing a

9. Physiologically acceptable salts of the compounds according to one of

claims 1 to 8 with inorganic or organic acids or bases.

10.  Pharmaceutical compositions, containing a compound according to at least
one of claims 1 to 8 or a physiologically acceptable sait according to claim 9

optionally together with one or more inert carriers and/or diluents.
11. Use of a compound according to at least one of claims 1 to 9 for preparing a
pharmaceutical composition for the acute and prophylactic treatment of

headaches, particularly migraine, cluster headaches and tension headaches.

12. Use of a compound according to at least one of claims 1 to 9 for preparing a

| pharmaceutical composition for combating non-insulin-dependent diabetes

mellitus (NIDDM).

13.  Use of a compound according to at least one of claims 1 to 9 for preparing a
pharmaceutical composition for the treatment of cardiovascular diseases,
morphine tolerance, diarrhoea caused by clostridium toxin, skin diseases,

particularly thermal and radiation-induced damage including sunbum, lichen,
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25 particularly thermal and radi ati on-i nduced danmage
i ncl udi ng sunburn, Iichen, WO 2007/020261 - 399 -

PCT/ EP2006/ 065314 pruritis, pruritic toxiderm es and
severe |tch| ng, inflanmatory di seases, e.g.
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e I SO TN A

ddtoma andcGORD, dlaeamstacmhqfamwby bx@ésﬁ\&aoﬁa@dllatatlon and
ain, suc di abet i ¢ neur opat hi es,

ERUREeRRc 1At taPiagd owentethas dpperisidan Abogker sepsis,
GHRORieRRIN I Reh ROSHh8lBeliL AelRIPPRaL. m&ﬁo allﬂféériﬂﬁaé&i &y

I nduced by tissue trauma, trigem nal neu

Qf@fﬂmﬁhﬁmd HbViiducks! @I@wﬁpaﬁtﬁeso psstheRRSic rhmubpatam

G Y RN e AR —

dyerurﬁxfong ORPS, iback PagT, discefal cbﬁfpléih%/ %[]&h %8 eO%'J lasu(ﬁrﬁtabie
t herapeutic treatnent of the synpt ons of hot ushes

koyvpl sinerpelydnilamatatery kaveel isiindwase dobraliesingl pain imgeneral or

and
D PRRBHER of FEdeRaeRDeR Bt LRk RRbURTER Ohbtamn shtioLuphes
dauséd bga&sodﬂadtlm land Jdcreblsed bfooa fmﬂmﬂ@ﬁlom deBBogen-
| east ong clains 1 to 9 for preparing a
‘{ﬁi‘&ﬁ%&‘@m‘?%aﬂ @SHBBQ?T*"G@F## B@“Qﬂ’i%wc'ﬁhé?iﬁﬁ@ﬁﬁ Ccgiicinoma and in

daksfratcaaihenbowel syndrone (1BS). 20 15. Use of a
conmpound according to at |east one of clains 1 to 9
for pr epari ng a phar maceuti cal conposition for the

reventi v acuteth eutlctreat t. of  hgqt .
B L iR of5n BRLPPEHR At RP B Gashsie dedtiptiot kag fergpreparing a
Waﬁhabetﬁtﬂzaﬂicﬁﬁ@bmﬂubt th%l tréRARAB bt IrPRbRCEAKE! Md&ﬂne (IBS).
claim 10, 25 characterised in that a conpound

according to at least one of claims 1 to 9 is
NCOR QY St 0
o SRLE RE e o by SR A g1 g provarin
pmnaapacemt@ad: oomoenisndbr merx&eaéntfv@rand aclteA6GRHELAG trb8tment of
g 30 clalrrsd’L , Characterised in that WO

V?itﬁfo%’fstmﬂ@ﬁ ef'ﬁ@ﬂﬁ ROPMRIB/ 065314 (a) a

carboxylic acid of general formula VR2 O

16.  Process for preparing a pharmaceutical composition according to claim 10,

characterised in that a compound according to at least one of claims 1 to 9 is

incorporated in one or more inert carriers and/or diluents by a non-chemical

method.

17. Process for preparing compounds of general formula | according to one of

claims 1 to 9, characterised in that




OH OR' v O5 wherein R and R2 are defined as in
[ oupled with an al of general for
%@I—%@%ml%g%ﬁo wherein R3 andr@ear e defined as in I9@+/%P2006f065314
claim11l, wherein the connection is fornmed via the
nitrogen atom of R3 and before the reaction is carried
out any carboxylic acid functions, primry or
secondary am no functions or hydroxy functi ons present
hqggg Fe am neral fornula VI are
;S%t e BYY &%‘%’%8 9@'&8'@ '&" nd any protective
groups used are cleaved again after the reaction has
ended, or 15 (b) a conmpound of general fornmula VII R2
O'k Nu NROvV O 20 wherein andRR2 are defined as
in claiml and Nu denotes a | gaving group, is coupled
wi th an ani ne of general IR3- R4 WO
2007/ 020261 - 401 - PCT/[EP2Q06/ 065314 wherein all the
groups are defined asgf im1, wRerein the
connection is fornmed via the nitrogen atom of the
am ne R3 and before the reaction is carried out any
carboxyl j c aC|d functions, primary or secondary am no
5 mieseindRsand Riyate siefined asdn claing briesewrled withan gmingef general
¢6midig \v@m ne of general fornula VI are protected by 5
protective groups and any protective groups used are
cl eaved again after the reaction has ended, wherein
t he hydroxycarboxylic aciﬂi af general'fornula V
required as starting conp i are-obtai ned by
reacting piperidines of general formula VI1l 10 NH
wherei n ;ﬂ.ls defined as in claim1l, with carbonic
10 adiegeindR] and Rfese defingrhas i clainorimaiheréix the connection is formed via

the nitrogen atom of R® and before the reaction is carried out any carboxylic acid

functions, primary or secondary amino functions or hydroxy functions present in
the groups of the amine of general formula VI are protected by protective groups

and any protective groups used are cleaved again after the reaction has ended, or
15

{(b) acompound of general formula VIl

20  wherein R' and R? are defined as in claim 1 and Nu denotes a leaving group, is

coupled with an amine of general formula VI

H-R:-R* ,
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15 O Y1JLy2 wherein Y' and Y2 denote nucl eofugic

grouvpe7/oppeh may be identicalyr. different, 20
w t h conpounds of general formula X R2 HO O Z '@%ﬁEWO%/Oﬁ%M

wherein R2 is defined as in claim1l and Z° denotes a
protective group for a 25 carboxy group and before the
reaction is carried out any hydroxy function which

may be present in the group R2 of a conpound of

W3y e sle B R Ehall s O GRS WRRAR e et sty s forme

gizcthpsnitrsgeh aten of tavesiragR? andfbefsretthe résdiohi i9@alRd out any
ended, ~and the route to conmpounds of general formula X
ea%&xwﬂ%écw HREONS, RNy @6 geepndasy gaHae SInGtignsngr Rydoxy
(ton O iA B2 RSB ol Sofbdl Bt e prgeccs o
phateghies groepsandadriapriotedival gracps ased aendeaved Bgain after the
desi.red a Coc’%fqu]d of general fornula | thus obtained

(A0 135 K€M stereoi soners and/or 15 a

conpound of general forrmula I thus obtained is
converted into its salts, particularly for _
hreahydtovyearbaxyligsacidnoboenaraploysull ¥ gequirad/aastasingaetrspounds

5?‘4 65tai|]iébeﬁf Péacting piperidines of general formula VIll
1
R/%NH

wherein R' is defined as in claim 1, with carbonic acid derivatives of general

formula IX

0

A

Y

wherein Y' and Y2 denote nucleofugic groups, which may be identical or different,

and with compounds of general formula X

wherein R? is defined as in claim 1 and Z' denotes a protective group for a
carboxy group and before the reaction is carried out any hydroxy function which

may be present in the group R? of a compound of formula VI is protected by a
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protective group and any protective groups used are cleaved again after the

reaction has ended, and

the route to compounds of general formula X comprises reacting aldehydes of

general formula X}

wherein R? is defined as in claim 1, with N-acetylglycine in acetic anhydride as a

solvent in the presence of alkali metal acetate, and/or

if desired a compound of general formula I thus obtained is resolved into its

stereoisomers and/or

a compound of general formula 1 thus obtained is converted into its salts,
particularly for pharmaceutical use into the physiologically acceptable salts

thereof.




