B

AS ORI G NALLY FILED 5 Substituted N-aryl heterocycles,
process for their preparation and their use as
medi canments The invention relates to substituted
N-aryl heterocycles and to the physiologically
tolerated salts and physiol ogically functiona
riyv 0 thereof. Conpounds having a
é@h&%@é@@ﬂ%&Y FéERct and similar in their overal
structure to the N-aryl heterocycl es described herein
have al ready been described in the prior art. Thus,
for exanple, WO 00/ 35454 describes 15
5 ur Bubistitatast Nianyl leetepivgolel pproeesd foreth e piepamation bhditheis use
asa@?ﬁ&%éa%%ﬁtthe treatment of inflammtory and auto
I'Seases. Acyl am do- substituted
phenyl pyrrolidi nes are proposed in WO 02/042271 for

th?hetlﬁ@{tﬁﬁ%ia@és % ﬁkﬁ;‘nﬁﬁed aRER hetedd ﬁheOf
nmet a The 1 nventi'on. was ase on t
BL}E‘%’O ﬁé?% 'EF%%‘S) é%'ﬁibéﬁ‘i‘]@QVWIQQ'P%'V|fH@Ct'°&'§bG?"\é?“VGS

10 vvetrgjiréoir eduction in mammal s and are suitable for
preventing and treating obesity and di abetes. The
i nvention therefor_e rel ates to conpounds of the
f oCompoundadhaking a KBEFmacologichi effedt Iaadrmlaﬂfanigstheir evéfall

f ,
el B okl @S ReBBRIEP el nay lcagy beer
@Lysqqul in ta&? prioxert- Tf@ls &an example, W@@&%Wm@es
15 (Cﬁré@&-sﬂbgﬂ’[ﬂbéd [ﬁ'};er@nés Qh&)lb rrol%éé%?b&ent@*gr the
CO aryl oxy- in (?4 -al kyl , C%
cd? Nl %%rw %@@ﬁn@@tielmr@yne @@@@eﬁﬁgylamldo-
COslsstit@éy pHenglpyrotidnel pre pripdséd-in el 02/042271 for the

%%%@it%%q?% Qéglsorders of lipid metabolism.

CO(C(R23) (R24) )sO(R25); or Rl and R2 form together
W 3 I

20 ﬂie &ﬁ\%nﬁrgh %l?r'aosﬁég?&ﬂ LH% 8@[98@011 6]"8¥:dnfq @orﬂ?&gﬁ@s Vﬁihl h bring
apﬁb@utfa wright eeduatiop e mameals ﬁaq/ a® ﬁwﬁai@@ for nr@vantmg and
adgéatinabedit MdPaboskssel ected fromthe group of
oxygen, nitrogen and sul fur, where the heterocyclic
ring systemmy additionally be substituted by F, O,
Br Th&€kB/enbCR thétiforé Calat) to cairhyd)undsibf(tﬁé-féﬁhulallkyl ,

25 (C1l-C4)- al koxy-(Qg -C4)-al kyl, hydroxy-(C - C4)-alkyl,
(Co-C8) - al kyl ene-aryl, oxo, CQ(R26), CON(R27)(R28),
10 hydr oxy, 9), N RSO)I@O(%} C6) - al kyl ,
N(R31)(R32) or 02 CH3; n‘go R3, 4, 5, 6 15 p

0, 1, depe R&r y of er 0, 1, 2,
3, Rﬂﬁ‘iﬁ/%x i nd pe%\dent Nf orfe gﬁ%%er a 5-10
menber ed aromat (G i Ngg Sys Rdh may conprise
0-2 further heteroatons fromt gup of nltrogen

oxygen and sul fur and may be %%Bé”tl uted by F, d,
Br, CF3, NO2 , CN, (C -06)-alkyl, O (Cl-C8)-alkyl:

in which the meanings are

30 R1,R2 independently of one another H, {C4-Cg)-alkyl, (CR78R79)o-
R12, (C1-Ca)-alkoxy-(C1-C4)-alkyl, aryloxy-(C1-Cq)-alkyl,
(C3-Cag)-alkenyl, (C3-Cg)-alkynyl, CO-(C1-Cg)-alkyl, -CO-{CH2)g-
R12, CO-aryloxy-(C1-Cg)-alkyl, CO-{C2-Cg)-alkenyl,
CO-(C2-Cg)-alkynyl, COCH=CH(R13), COCC(R14), CO-(C1-C4)-

35 alkyl-S(O)p-(C1-Ca)-alkyl, CO(C(R15)R186))qN(R17}R18),
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R15, R16, Rl17, R19, R20, R21, R22, R23, R24, R25, R26,
R27, R28, R29, 25 R30, R31, R32 independently of one
another H, (C -C6)-alkyl; R18 H (G -Cg)-alkyl, COCi
-C6)-alkyl, CQOR33); or 30 R17 and R18, R21 and R22,
R27 and R28, R31 and R32 independently of one another
optionally together with the nitrogen atomto which

: E:ymatr fomaﬁ(mg@)@z@mew@ )GREE C“-’J!CPM?’)@R@#})S@(F@%)
het er oat o ﬂﬁ’nhﬁ?en?%f"bliw ernNB' %e ?ggn l@iﬂm ?%Wthey
35 ?2 <rzln \?\Ebfrel IbonB’ééB add tor 1@-m@rﬁbemﬂnehom4 @r gpimgyclic ring

P om the dnbelh St RIBE mirdoer Mo thaf ShfpPEs U1R 4

may be s ulasiﬁuttamaéheileyo&tpms sel@rted Grn tiOgroudNof oxygen,

(OC(l OCG)CBaHf‘t (%gﬁr%lé{&l% 't eeﬁ%'t%a clic &Rp system may
S- (G- 05) _adsht[ﬂn;ai} e, @l‘i@{g |\502- CN, (C1-Ce)-
N( R82) ( R83Mky1, 301(@1reg9‘0ﬁk d m,mn@ -(0)1-CPLAIRAY Bldroxy-(C1-

IES%WSLS%«%M&%N aeoial Sveo CEBAEE SRk ),

Imiy conpr lrﬁ'ﬂr(fgf U@D(%@SN(Igsg)ﬂ%G%%)@%yg Nksaﬂ (R32) or
(Cl- C4) - a #C -C4)-al kyl, S-(C1-C8)-al kyl,
(C1-Co) - al kyl, (C2 Co) - al kenyl , (C3-C8)-cycl oal kyl,
O C3- C8) - of ? iy% (C3-C8) - cycl oal kenyl
C3- C8) ! cﬁ od ' (Cc2-CB) - al kynyl |
O(COCS) al kyl ene- aryI N(R34) (R3 5), COCH=CH( R36),
R37) (RgB)) b(R39), 0O (O(R37) (R38)) 1t (R39),
C&Cl C6) -al kyl , 15 COCOQ(C1-C6)-al kyl, COQ(R40) |,
S(O)u(R41)andCOO—| 20t0123456 u o,

a4, sR34 ind&endeatly oFR3R |da,@qp§rmqntzlg gf one anot her
(CIS C8)ma k)?l o O R34 and Rab 25 optional ly

together with the nitrogen atomto which they are
boRd8dRa4 &acﬁepmdbatlydf ohe@netharts 5a@anenfteded tlematic ring

net er oat ot RTINSV SSEPHE G2 RitherbobrZomedipdne
and sul f ugreu ofraijrogeni ou_cmaryamﬁasulﬁlurt&'td may dxd $1;b81|ttged by
‘(3X° gr oupss, G?OBR%%&S 1362!32@2?@3%%@ (R Hnker

C3- C8) - cycl oal Kyl aromati c ring
system whi ch may conprise 0-2 further heteroatorrs

ermstmngwa@é RﬂongqsnRzQXRgsnR@dezslRge RPY, RPRYR29,
g@:ﬁ g %iﬁd F, , Br CFS NO2 CN
é 35 0(03 C8) - al kyl ;

independently of one another H, (C1-Cg)-alkyi;

R18 H, (C1-Cg)-alkyl, CO(C1-Cg)-alkyl, CO{R33);

or

R17 and R18, R21 and R22, R27 and R28, R31 and R32
independently of one another optionally together with the
nitrogen atom to which they are bonded a 5-6 membered ring
which, apart from the nitrogen atom, may also comprise 0-1
further heteroatoms from the group of N-(C4-Cg)-alkyl, oxygen

and sulfur;

R33 a 5-10 membered aromatic ring system which may comprise 0-2
further heteroatoms from the group of nitrogen, oxygen and



R40 H, (C1-C8)-alkyl, (C2-C6)-al kenyl,
(Co-Cg) - al kyl ene-aryl; 4 R41 (Cl-C6}-al kyl, 5-10
menbered aromatic ring systemwhich may conprise 0-2
further heteroatons fromthe group of nitrogen,

oxygen and sul fur and may be %ubstitut ed by F, d, Br,
CF3, N2, OCN, (Cl1-06)-alkyl, O(C1-C8)-alkyl; 5
R78, R79 iqiffapandendy be @ﬁbﬁﬁ@te@f‘tg_lp?()l,@r, CFL; @, CN,

- al kyl, hy%r oxy-(Cl;%e al kyl, )

( C1- C4) - ailleayb)MYicdr(Ga-feg)-alkibo, R81 10 R93

i ndependently of one another H, (Cl-C8)-alkyl,

| Gendertoty OofC o) Ak FRCOr ek Sk ehs k. Sib1-ger

5 R82 and Ra%ydpCOO(RE0Y, COBRRD LY RABY, NIRE2)(RS3I)pger2 at om

bond

£ e o B, pBAEE 8 RSB b hye one

further herenos: wterdatoms tfitven Hreogupodf N, O and S, and the 3-12

be' 50 supe el MG ARISISd iR oy BRuSHIS GRAladF, Cl,
(C1- Co) - alfty |, ORyCFRENPzdENb Kokl QR O-fat Carslitbr  H

R o i i e et
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i ndependeﬁpﬁ%@féwla&ﬁ’ §]’C¥WE1°"{'|®IL & Cfﬁﬁ&%}’c’eﬁlkybo
R

" 5" RT60 G e RS LADGHSHHLRR.
%:( RiZ) Si QC(Rhﬁ)(@sg»gasagm(am)m@smmwg AD@ACE-alkyl,
o booyel GOSPORECaERTE RSOl $(BhRus? Al (;E?féﬁ‘?

overall in a bicyclic system H F, d, Br, I,

. NCR, O, = Q. (CL- 06) - al kyl ,
g?(c:l- c4)°-’cglr E%‘i(%%( i

1C4) - al kyl, S (CLl-08)-al kyl ,
(C1l-Co)-al kyl, (C2-C6)-al kenyl, (C3-C8)-cycloal kyl,
O C3- C8) ey cboal kyl , (C3-C8)-cycl oal kenyl

O (C3-C8)-cycl oal kenyl, (C2-C8)-al kynyl,
(CO C8) -al kyl ene-aryl, O (Co-C8)-al kyl ene-aryl,
S-RB¥)| R3IONRBARES4L4) , S02- CH3, COOH,

COO (C1- I 486) ,, AN R4 R48) ,

N( R49) SC2 em&&'ﬁ%?{’%?‘é%i%é)dﬁf @%’gﬁ RA3. RA4,

RAE, R46, R47, R4A9 orindependently of one another H,

(Cﬂ3£§ha§ﬁ/l ; 15R43 and R44, R45 and R46
optionally together with the nitrogen atom to which they are
bonded a 5-6 membered ring which, apart from the nitrogen
atom, may also comprise 0-1 further heteroatoms from the group
of N-{(C1-Cg)-alkyl, oxygen and sulfur and may optionally be

substituted by 1-2 oxo groups;

R36, R39 independently of one another (C3-Cg)-cycloalkyl, 5-10 membered
aromatic ring system which may comprise 0-2 further
heteroatoms from the group of nitrogen, oxygen and sulfur and
may be substituted by F, CI, Br, CF3, NO9, CN, (C4-Cg)-alkyl,
O-(C1-Cg)-alkyl;

R40_ H, (C1-Cg)-alkyl, (C2-Cg)-alkenyl, {Cg-Cg)-alkylene-aryl;
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i ndependently of one another optionally together with
the nitrogen atomto which they are bonded a 5-6
menbered ring Owhich, apart fromthe nitrogen atom

may al so conprise 0-1 further hetero atons fromthe
group of N-(Cl1-C6)-alkyl, oxygen and sul fur; R48, RSO,
R51 i ndependently of one another H, (Cl-C8)-alkyl,

ar i 25R§e -(f@failk d@nenﬂ@mbbye@ércﬁﬁgncaﬁﬁg Bgstefn which may

(o3 4 goksrigs e R%H ST AR bR JTom Y orapp. i nisagen.

( C3- CB) - alokygsmh andl(sBBQr) andmagy e edbst@ated K R5G), BR5EF 3,

o ek SRR R L IR bl o) ™

may be replaced by Y to result in a Ychemcally

57 SrBE kol ot BRI, (o DR el uyoo
: R87, Rssalkmhdébe(@eﬁ:mwll@xydﬁe -Gaoallii H,

(A -C4)-alkyl, where R87 and 5R88 in the y groups nmay

i n_each case have the sane or different neanings; y2,
3,R80.B816; 10 R8O H, (O -C8)-alkyl; E3-14 nenbered

bi Rgg ent Wévend@mm et 6ﬁ@@1ﬁ©the¢ H I(@g @%)ramylug@ @d}-blkenyl

0-4 heter fromt group of
rmy optl o CS%ITET% ﬂe%ﬁiﬁﬂtuents fromthe group of H
Br, 1 OH, CF3, N02, CN, OCF3, OXO,
4 0 ) - al kyl,
s '%@ R jRighkeML T s bl H (S gl oy
(G C8) - CYCI Gal kyl, 0-(C3-C8)-CYcl oal kyl,
- cycl oal kenyl 0- (C3-C8) - cycl oal kenyl

(g -aIan (COC8) al kyl ene-aryl
0 RE&®- C8) oamgraléh@gahelr wnstaewltrowmalz)m e $hichatey@ns,

COOH, 20CHeEhR
N(R61) OO R62§jga ﬁ%g@@% % from thekr)utrogen
mono- or Bt¥PcMay;alsgoompese |Q5'§fu pa qieg from the group

250r | ndep@flwam{ %pﬁalk@h@xg@@m ey ddifut €hd GBay eptionallyRe/
and R58, RSB Fﬁﬁg? ﬁde({)endently of one anot her
optional | § 8@8 i P9 GEOURSy rogen atomto which
they are bonded a 5-6 nenbered ring which, apart from

thesnitro t y al so con‘pnseOlSOfurth
hthero at gﬁ@?r‘%ﬂ%@ group of N-(d -C6)-al kyl, oxygen

and sul fur; R62, R64, R65
R4, R5 independently of one another H, (C1-Cg)-alkyl, OH,

O-(C1-Cg)-alkyl, O-CO(C1-Cg)-alkyl, S-(C1-Cg)-alkyl;

R6, R7, R8, R9

independently of one another H, (C1-Cg)-alkyl;
or
R6 and R7, R8 and R9

independently of one another optionally oxo;

n, m independently of one another 0, 1, 2;

A, B, D, G independently of one another N, C(R42);
or
‘the groups A and B or the groups D and G are each C(R42) and
together form a 5- or 6 membered carbocyclic or heterocyclic



. independently of one another H, (d-C8)-alkyl, aryl;
35a bond, 0, OCH2, CH20, S, SO, S02, N(R66), N(R67)CO,
CON(R68), (C(R69)(R70))v, CO C=-C, C=C, a group of
the 7 formula -(CROOR91)Z in which one or nore

- (CROOR91) - groups nmay be reglaced by Z to result in
a chemcally reasonable radical; 5 v 1,2,3,4 R66,

R67, R68, rfigal t87r@suma%}%n¢#$atd;aycﬂé O%ﬁ%nanot her H,
(Cl-C8)-alkyl; 10 Z 0, S SO, S02; R90,

R91 |ndependently of one anot her H (C1-C8) - al kyl,
?gn%g- ( Fn,@ol;s?lljé%H, Oﬁedl\ltﬂz/,,CN, OCF3, O- (01-(:6) aikyt
- -a - . - r
the 7 br o b I AR R aeally 8 GHECoLABT L CT-Co) iy,
5 di f f er ent (C2-Cwaaikergsd,;(Ca-Qg)-Syclaglkyd, OgC3R08)-tycloalkyl,
Cl-C8 I
(a1 o) - alkESp e Beley. e Rutaliepy, (£2-Coralkymy
(C3-C8)- aI(@gr-rQs) allyylene-eryl 00r{Eintes ealkytene-aryloS-amt,
I
hot er out onSRAZEAAEISOP CRHY, COOH, SO0 Ecealio
it rogen ma&m&mmv@ncﬁ@rﬁ g NS ORREQECO(RS1),

10 addi ti onaLgoRg)mgsr)rb(s@co gi)ed by F, CI Br, C F3, NOZ2,
CN, (Cl-CB)- alky 1 C8) - al kyl , (Cl- C4) - al koxy
-( Cil-A4)-al kyl, (Co- 08)- al kyl ene- aryI oxo, CQ(R71)

%ﬁgﬁ?ﬂﬁ& R4®,yfdw>ﬂ49 hydr oxy- (<N31 %l -RZ;I?;WI
or
SCRCH3 géc&dﬁon?ﬁé(’ﬁﬁ‘?g (R )p@} ' R76, R77

|rt®|ependently of one anot her H (C1- 08) al kyI or R72

i ndependent|ly of one anot her

15 o%ﬁ%@ﬁ@ﬁfﬁgﬂ@%ﬁsh the nitrogen atomto which
t hey are bulependenty of omerboothgr DbtignailMﬁogathenp‘dt’rt thier om
the nitroggm R0t wﬁx'cﬁ%%y?ﬁtg !&qﬁr{% Vﬁé’rﬁﬁéred ring

het er oat ons fromt group_ o
8 and sul Which, @pag fromne nmogetrb@t@maémasf @hsmca)mpnse 0-1

tricycli cfiglirdraistadatems eni tHRogrolpYof N-(O ey | okyaglen

' 20 one anot her [ ?fcuna] saturated, partially saturate
or unsat uPBESHTHRd may each conprise 3-8 ring atons;
and the N-oxides and physiologically tolerated salts

t I further enbodi nent, the invention
tﬁ%@ﬁ%@% I:Ilgse‘fj‘at es to conpounds of 10 the formula I in

whi ch t heindspendgsthaptonganaoiker H, K2 11%s)-alkyl, aryl;
25 R84, R85 independently of one another H, (C1-Cg)-alkyl;
- R86 H, (C1-Cg)-alkyl, aryl;
X 1,2,3,4,5,6;
30
R10 - H, {C1-Cg)-alkyl, (C3-Cg)-alkenyl, (C3-Cg)-alkynyl;
X N(R52), O, a bond, C=C, C(R53)(R54}, C(R55)(R56)0O, CO,
C=C, a group of the formula -(CR87R88)y- in which one or more

35 - -(CR87R88)- groups may be replaced by Y toresultina
chemically reasonable radical;

Y 0, S, N(R89);
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R ~ NRI R2 ~NI R4 RILOGDRO RB RS | R, R
i ndependently of one another H, (Cl-C8)-alkyl,
-(CH2)0-R12, 15 (Ci1-C4)-al koxy-(Ct -C4)-al kyl,
aryloxy-( d-C4)-al kyl, (C3-C8) alkenyl
(C3-C8)-al kynyl, CO(C1-C8)- alkyl, -CO(CH2)0-R12,
CO aryl oxy-(Cl-4) -al kyl, CO (C2-(CB) - al kenyl,
CO (C2-C8)- al kynyl, COCH=CH(R13) , COCC(R14)

1-CA4) - al kyl - p- (CL -C4)-alkyl,
%&5@%&% éﬁl(sé% ) (R18), 20
O C( R19) (riixpendently BPan¢ Bagher HZ (C4-Cg)-alkyl;
(C(R23) (R24) ) SO(R25); or R and R2 formtogether with

the nitrogen atomto which they are bonded a 4 to
10RBénB88 ¢ntiapsmdentiyof one agpthes &y ¢ Ch «Ca)-allyyl, whesh R87 and

apart fror j ; i 4 ,
addi ti ona:ﬁ%égﬁéﬁgé{%ﬁgﬂg @?éé@be%&%r omt E]ée\%gtp %u%?%? or different
oxygen, 2®eanA@en and sul fur, where the heterocyclic
ring systemmy additionally be substituted by F, O,
Br, CF3, , AN, (C1-C6)- al kyl, O (C1-GC8)-alkyl,
(A-4) - all\zgxﬁn%'@i'- C4) - al kyl, (Co-Cg)-al kyl ene-aryl,
i oo B ek RS st

- Kyl or ; 0
O,%g , 3, 4,95,@? %Ba)f)éﬁ%il 2 99, r, sindependently of one
another 0, 1, 2, 3, 4; R 3, R 4 independently of one

h 5 : : . . '
o conpr oLt BB ARRTEILS: &f RBlerSTiE BhG SEture with
ni t r ogen, Jokgtaroaiemssiiomihe amaupral/No & s S whighemayy

'(:}' ( 811 Cg)r ppﬁéﬁalh}@ve s@%tittﬁc—%’ks? %)&118{ foup of H, F, CI, Br, I, OH,
Ro3, Roa, Clias NORENFRRF 3o, Gl -Gl He -G a)-alkoxy-
10i ndependemady)-aiky 094 CarDs )bk !!‘(C{—Cbi—@ﬂ?yl,d@ﬁ%@)—ﬁkémyl,
5 B oS G i B0 oy

i Edep_endem—(@sﬂs)mveloaiwnbbI(C.@rﬁd)fﬂiwﬂw, (Oee@g Rakylencharyl,

t t t -

rember ed o DGy SR SR MRS TRERE SOz cooH
may al 819 m@f(CaeC@)—aka/luQON(rRﬂﬁtl%ﬁQ))aMFmTf?@fR%)e

210 merp SEG ISR BorReEnERa el B rotic; or BidRiic,

0-2 further heteroatons fromthe group of nitrogen,

OXRSEIREER59, R60, R61, R63

independently of one another H, (C1-Cg)-alkyt;

or

R57 and R58, R59 and R60
independently of one another optionally together with the
nitrogen atom to which they are bonded a 5-6 membered ring
which, apart from the nitrogen atom, may also comprise 0-1
further heteroatoms from the group of N-(C1-Cg)-alkyl, oxygen
and sulfur;

R62, R64, R65
~independently of one another H, (C1-Cg)-alkyl, aryl;

K a bond, O, OCHa, CH20, S, SO, S02, N(R66), N(R67)CO,
‘CON(R68), (C(R69)R70))y, CO, C=C, C=C, a group of the
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5sul fur and may be substituted by F, O, Br, CF3, N2,
CN, (G -C6)-alkyl, O(C1-C8)-al kyl; R120H, 3-12
menber ed nono-, bi- or spirocyclic ring which may
conpri se one or nore heteroatons fromthe group of N,
0 and 0S, and the 3-12 nenberzd ring may conprise
further substituents such as F, d, Br, 1, OH CF3,

N2, CN, €hiila CRICRS L iddhiah ¥k or more -(CRO0R91)- groups
(CL-04) -l koxy-(d, - CA -a%l, S- (CI-Ch) - al Ryl

(G - Co) - alM3f Ve EQEJ@Q%; byAdefgpult %t%%ﬁ%”—’@}'&'l"@ﬁ?%ﬁ?'e
O (C3- C8) radiyall oal kyl , (C3-C8)-cycl oal kenyl,

O (C3-C8) -cycl oal kenyl, (C2- 5C6)-al kynyl,

O (Co-C8) -al kyl ene-aryl, N(R34)(R35), COCH=CH(R36),
(O(R37) (R38%)8,(R39), CA(C(R37) (R38))t(R39),

CQ( C1- C6) - al kyl, COCOQ(C1-C6)-al kyl, COQ(R40),
S(O%u(R41) tand COOH 0,1,2,3,4,5,6; 10 u 0, 1, 2;
RIA66. 367, REF: REBRH i ndependent |y of one anot her H.
(Cl1- Cs) - alifadpenBddtipotoms anetier $NACLICH)agrRjther Wi th
the nitrogen atomto which they are bonded a 5-6
menbered ring which, apart fromthe nitrogen 10 atom

meg al so CYHN(RIZ2)-COf O, I8Dohet eroat ons from the
group of N-(Cl-C6)-al kyl, oxygen and sul fur and may
optionally be substituted by 1-2 oxo groups; R36, R39

i @@ ar@t mdepentientheobont hootheCst, (8)-Cy)adliod) kydroxg{Te-Ca)-
menbered _j [ [ [ i

0-2 1 ur ¢ nElT R BHAIRY fo Ll A A L E U e R na Rot
oxygen anth thelZ groupsdnayrityedeh sads havethedsdaype Bf diffgrent

Br, CF3, h@%&mgg\' (Cl-C6)-al kyl, O (Cl-C8)-al kyl; 20
R40 H, (CI- -al kyl, (C2-Cg)-al kenyl,

(Co-C8) -al kyl ene-aryl; R41 (C1-C6)-al kyl, 5-10

menbered grgnpty @:ring systemwhich may conprise 0-2
further heteroatons fromthe group of nitrogen,

oxygen and sul fur and may be substituted by F, C, Br,

CHR92 N2, HR5C g )alidl:C( 3) - al kyl, O (Cl-C8)-al kyl : R3
H (Cl-C6)-al kyl; R4, R5 independently of one another
H_(Cl-C6)-al kyl, OH 30 O(Cl-C6)-al kyl, O C1

- @)1 al kyH, (CCetrikeb) (Car-Gy)-alkrBy-(RT-CAmlkyky(C3-Cg)-alkenyl,
i ndependefit ] y .9 . sdbndl Kyl ¢ :
and g?, R@%nﬁ@ﬁ%%ﬁ%ggtﬁmgg&one ng’t e?rgﬁrd%@dtc

opt i onal | §n@ichman Gaidleeene é ¢1 Retefoatrras setadcted from the
1, 2; 11 frouB ofldxyehndipidgeaeiMd s, WREreARBIHRY syitem may
R42) ; H a, l , : 2,. CN, 3,
316 cosidglaly bs stk b cBe e SyICT-Cor
S- ( C1- Co6) alaylk {J-(C{-Cig)-@liyl al04qyC4)-4KBx =60 1-C4)-alkyl, (Co-Cg)-
alkylene-aryl, oxo, CO(R71), CON(R72)(R73), hydroxy, hydroxy-
(C1-Ca)-alkyl, COO(R74), N(R75)CO(C1-Cg)-alkyl, N(R76)(R77)

or SO2CH3, SCF3;

R71, R72, R73, R74, R75, R76, R77 _
independently of one ancther H, (C1-Cg)-alkyl;

or

R72 and R73, R76 and R77
‘independently of one another optionally together with the
nitrogen atom to which they are bonded a 5-6 membered ring
which, apart from the nitrogen atom, may also comprise 0-1
further heteroatoms from the group of N-(C1-Cg)-alkyl, oxygen



al kenyl, (C3-C8)-cycloal kyl, O (C3-C5)-cycl oal kyl,
(C3-C8) cycloal kenyl, O (C3-C8)-cycl oal kenyl

(C2-C6) -al kynyl, (COC8)- al kyl ene-aryl,

O (Co-C8)-al kyl ene-aryl, S-aryl, N(R43)(R44 ), SO2-
CH3, COCH, COO (Cl-C6)-al kyl, g CON(R45) (R46), 10
N(R4A7) CO(R48) , N(R49) SO2(R50) , CO(R51) R43, R44,
R45, RA46, aRdsulfdéSr ndependently of one another H,

(G -C8)-al kyl; 15 R43 and R44, R4A5 and R46

i ndependently of one another optionally together with
t hE, Krard B¢yt togather twm@trﬂychmsystemethRdhé rangS-rbay

et &0 il pr SRRl VALRAEE el

5 group of Napuratedsyr wsqturatmgagrémamadh@pmgm@a -8 fag atoms;

R50, R51 |ndependently of one anot her H,
(C1-CB) - al kyl 25 R10 H,  (d -C8)-al kyl
( C%D&) Sr%ﬁ’ﬁﬁ an% ebveigiogigally tgierateg R@ks %"%J'?Ofa bond,

C=C, C(R53)(R54) , C(R55)(R56)0 R52, R53, R54, R55,

5, RSB RR H ASRP b0k e o s o

10 st thecformaladiin kvhih théheteanowysaars: from t he group of N, 0

15

20

25

- 30

and S, which may opti onaIIy have substituents from

the group of H F, d, Br, |, OH 35 CF3, N02 CN,
OCF3 O (C1-C6)-al kyl, (CI C4) al If:g;x

c4)-al kyl, S-(C1- 06) al )

(C2-CB) - al kenyl JC«E NR R,
O (C3-C8)-c Ioakl( cI Enyl O-
(C3-Cg) -cycl oal kenyl 06) alkgnyl ,

( Co- C8) - al kyl ene- aryl 2 (Co C8) - al l“ g aryl
S-aryl, N(R57)(R58) , S02- CooH,R9

COO(Cl-CG)-aI kyl , CC]\I(R59)(R60 ), N(R61)CCXR62),
N(R63) SO2( R64), CO(R65 ) and may be nono- or bicyclic;
5 R37R2R5dapEmdertp of Re¢ anati®erithdEnebglealkyly -(EHDadR12,

h
LR BT Sy
the 10 ni C ara n
e 2o SORPIBEACy O coRGCy R BoNoRCo)
group, ot | %@Hﬂ@@” ) TF‘*“* oK
(Ci-Cs) - aI (m PER é?ﬁ%)%%;‘ 8(R25)-

S02, N(R6 HCN

R69, R70 ionékepsnd My lrofm@fogmeeramm l‘lﬁr nithogen atom to which they

(G -Ca)-al é/t)bnc?!ed a 4 to 10-membered mono-, bi- or spirocyclic ring
which, apart from the nitrogen atom, may comprise 0 to 4
additional heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where the heterocyclic ring system may
additionally be substituted by F, Cl, Br, CF3, NO2, CN, (C4-Cg)-
alkyl, O-(C1-Cg)-alkyl, (C1-C4)-alkoxy-(C1-Cg4)-alkyl,
(Cp-Cg)-alkylene-aryl, oxo, CO{R26), CON(R27)(R28), hydroxy,
COO(R29), N(R30)CO(C1-Cg)-alkyl, N(R31}R32) or SO2CHg;

0 0,1,2,3,4,5,6;

p 0,1,2
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R11 H (G -C8)-alkyl, (Cl-C4)-al koxy-(G -C4)-alkyl,
(C3-C3)-al kenyl , (C3-C8)-alkynyl, a 3 to 10-nmenbered
nono-, bi- or spirocyclic ring which may conprise 0
to 4 heteroatons selected fromthe group of oxygen,
nitrogen and sul fur, where thg ring system may 30
additionally be substituted by F, d, Br, CF3, N2

5- alikd 7 (R72) (R73),
ﬁ;q?(g)xy, wgeﬂﬂykl{%%)@g&@@ﬁ airgzaI§%>|l N(R76) (R77)
or S2CH3; 35 R71, R72, R73, R74, R75, R76 R77
i NRépeRd4 Iiﬁde}pemﬂentkﬁofi@@é aaotHer a(53'10<f:gémab+ed arohraticaivey

oot onal | SVSETLARED HAYEBFRESRILHE At S SR G froam the
they are lgoouedf pitrogén nerigenaahd sulfyr anidiroay besabstitutedby
the nitrogeg) %P@Ff%ﬁ'(ﬂ@o@”é%kéﬁggﬂgﬁ%ﬁ '%\ﬁ%gen

het eroat oms fromtHheé group
5 and sulfur; or E, K and R11 together forma

t rREFCRIE, th RIY VIREH RENER P2 NRS3 RY4, RIS qpsdent Ine®fR29,

acuna] saturat ed, partl ‘al [y 10 'saturated
nﬁﬁﬁglg%'uré?’éd and may each conprise 3-8 ring atons;

and the pindapeindghihabf gné ahethar ¢t] (€9iCe-dlkdy eof . The
invention relates to conpounds of the formula I in the

formof their 15 racemates, enantioner-enriched

mR18r es &hdCptla-adnCO(GeCs)-alky, CO(RBBRI r
di astereoners and m xtures thereof. The al kyl, al kenyl

and al kyh)élwradi cals in the substituents Rl, R2, R3,
RAR17 red RIS, R amg R220 R2%1ad RE8, RR12ndiBY? R14, RI5,

%2, %;IRZ n&%ly%%%gno%og%%lﬁaﬁﬂvﬁ%@

R36, R37, NiEmgienraiom tpahickihey R@zbom aRMQ memlaereﬂzrmg
RA7, RABwhrH) apBRUGrorRtRe nifodendm Fg? alBb %o
'é%b ~{

rey Roo, B eigoaids raRbie Btp FAMGHER-allE oxygen

R77, R78 aRd%ulfé80, R81, R82, R83, R84, R385, R86, R87,
R88, R89, 25 RO0, R91, R92 and RO3 may be either

strai ght-chain, branched or optionally hal ogenated.

THR33 er m a0 memheared aropaatici ring systempMaial Imay comprise 0-2

napht hyl  g§fHg- he%@roé‘torﬁé 'fr‘éWF{HeC greYPIRE Hitrd R Bxygen and

T oaut her By TG (ilaroh B o5 Qy0R: ON.

systens a(@q-0¢3etkyl, @-&{qucsg)vmwl 3 rings and
spirocycles with a ring systemfused on. In the case
where R1 and R2 formtogether with the nitrogen atom

t R1hi ch OBf F-h2ynembecizdedos bii mospitdayslio fimywinich inay
substi tut 8&?@48%%?]9%} feth Er&ﬁ&rﬁs’ft@ﬁ%é gfcmcp of N O and

ment i oned val en car o- or ocC
st r uct ur eSEanddhedek? memkared ging mav@nnmr@elfuﬁh@rd by

one and tQ@bé’cﬁU@ﬁt@tsQlEhté% F hel, Bror, et asES NG, 0ORS GER4 oxo,

and X. Ph al | table salts are, because

R e RN TS el e R ST )

initial ofCpag)alkprooLDsisalkenylt (CCR)-cyclaHikyRID-eCE@g)-
cycloalkyl, (C3-Cg)-cycloalkenyl, O-(C3-Cg)-cycloalkenyl, {Co-
Cg)-alkynyl, O-(Cg-Cg)-alkylene-aryl, N(R34)}{R35),
COCH=CH(R36), (C(R37)(R38)}%(R39), CO(C(R37)(R38)x(R39),
CO(C1-Cg)-alkyt, COCOO(C1-Cg)-alkyl, COO(R40), S(O)y(R41)
and COOH;

t 0,1,2,3,4,5,6;



10

15

20

25

30

35

5 medi cal applications. These salts nust have a

phar maceutically acceptable anion or cation. Suitable
pharmaceutically acceptable acid addition salts of

t he compounds of the invention are salts of inorganic
acids such as hydrochloric agyd, hydrobromc,
phosphori c,  netaphosphoric, nitric, sulfonic and

sul furic acid, and of organic acids such as, for

exanpl e, ?ﬁgt'p acid, 10 benzenesul fonic, benzoic,
citric, ethdnésulfonic, fumaric, gl uconic, glycolic,
isethionic, lactic, |lactobionic, maleic, malic,
”Eh?ﬁnﬂ§glﬁg?i§3 succinic, p-toluenesulfonic,
tartaric and trifluoroacetic acid. For medica

pur poses tittepesdesty atosea@nother bh{Ciices)arlkyl: pref erabl y
used. Suitable pharmaceutically -acceptable basic
sakts are _ammonium salts, alkali netal salts (such as
153t @GRehd pot assium salts), alkaline earth neta

S_alt L s ( sg@pﬁ@ﬁalt;@g@ﬁférwm rﬁ?b%t%nl Btoma kd &/l)w_icfﬁﬂd_etysare
W a r ceu a unacce e ani L. Keéw.se
bel ong i DRPHSH Heo-OPEARERKTB8 "IN RAE B G iiFogen

useful i naéompcdiagtadso tomptribe Opt &rarthederoatordd from the group

purificatier_gf, _pha LGAll :

Bnd or o Nt o7 RIRERAYGER ot AREF BRI Sty be
vitro, appsubstifutesihby 1¥hexe graupsphysi ol ogi cal |y
functional derivative" used herein refers to any

physiologically tolerated derivative of onpound of

t HE36 dRadindapegreptisobane apitiardha-Garcveloalipleodd membered
ester, Whigghmaic ARGISYSEN MHic Mg nifESEEd-25uather as,

for exanpl directl

e, a humap is able to rm r
i r oct T yterOR iR At theroroHh Of SifrHes. Prigern Hndaiyeand
nmet abol i t endayhlee eobstitttedshyFoGi, & OF ;f Nst Chiné4C 1-Cg)-alkyl,
derivatives hnel u rodrugs of the conpounds of 30
t he inven??g%1f%ﬁgﬁq@rodrugs can be netabolized in
vivo to a conmpound of the invention. These prodrugs

hemns [ T t he
Rl onTn(ES- B el (Co-Bh-Bkeny (ep TR e iy
forms, for exanple as anorphous and crystalline
poRyror ph@@?~d¢ﬂran§yr, ale rﬁénﬁfé‘r&’d@l‘d?ﬁ&t‘i@riﬁ? 508tef whith may
conpounds of the invention bel ong %Athln he

f r amewor k CBMPYisE G-alieierdictgmpiamns fom the geureiritpass.

]Ehe i lnve?bixygen ahd suﬁﬂﬁé@@ﬁﬁﬁjf @@sﬁ@ﬂﬁp@umig IES)S.‘.D,for, Crrfa, NO,,
ormul a Yy pereinafte t .compound(s) of the

fornul a (?:))N’6@16‘2@6&[‘5‘69&25?@,)'3&% their salts,

sol vates 15 and physi ol ogically functional derivatives

a escCri het ai If radicals or substituents can

o?égr nnrzﬁgﬁégiﬁﬁ%%win t he conpounds of the formula

I, they may all have independently of one another the

stRiEd5 SifRPRhBSAHRBFORE anBfHYriEaCAe)kikyicoMt - 1n a

particul arly prefertred enbodi nent, the present
"nvent | on GHE aCed i, Qurpte el GGtk i n
whi ch the neanings are: 10 Rl, R2 independently of one

y - H Cl-C8)-al kyl, - (CH2)0 -R12, Cl-A4) -
Zﬁﬁéﬂ?h%@%&&m kyl),a C)(/}(Cl-(C8)-291I kyl , co( (CHzgo
-- R12, CiddpetHieRBdf on€anc{Her4y,,(C1-Cg)-alkyl;
CO(Cl-A4)-alkyl-S(Op- (C1-A)-al kyl,
CQ(C(R15) (R16) ) gN(R17) (R18) ,
CRECORIB (RO pand BN( R21) (R22), 15 _

R23 ; : .1 th

W th ¢ e epRbIEht B ond anhed SnipRah b, Chded = 4
to 10-nmenbered nono-, bi- or spirocyclic ring which,

aﬁﬁ&h_ﬁh@@beﬁd&ﬁﬂ?kﬁ&ﬁﬁﬁﬂuﬂhéﬂm,ﬂﬁ% conprise 0 to 2
addi t i onal



het eroat ons selected fromthe group of oxygen,

nitrogen and 20 sul fur, where the heterocyclic ring

system nmay additionally be substituted by F,

(G -C6}-alkyl, O(G-Ca)-al kyl, (Co-Cqg)-

al kyl ene-aryl, oxo, COQ(R26),44 CON(R27) (R28), hydroxy,

COQ( R29), N(R30)CCXC| Co) - al kyI N(R31) (R32) or

S2CH3, where R1 and R2 are preferably not both H, and
2 R2to th th t tr n.atom are
é‘fgrigq% 'ﬁ@f‘bﬁ%qwqﬁ%h ?';ggé)o 1,2,3,4; 30

p 0, 1, 2, 16 q, r, s independently of one another 0,

angt%' e? 1|q_|?e§|a Bél @)H SC"ar ?\1(52,2 ﬁga@%&t lQllg(% E%lkyl 0-(C1-

5i ndepender@&)yalbtﬁxse(% @nbatkgt Sa((51 D@)-ﬂﬁwbe(anC@)raihwlt {@2-Cs)-

T e R s oh s

be substi t%@?ikﬂﬁvl 0-(Cs, kyCo- CS) alkynyl, (Co-

82(0 chz) e%z)géhe-agﬁué 031@ mylen%gz&%mhd g?@M) SO0g2-

i ndependerf¢igs %@%&@%&%Psha!kybp@i R‘#T’WF'@) R18 H,

10 (C1- C6) - altgpr47 R}@@(ﬁlgp@,]( RZSDQ&SSEXB@]%QS R17 and

15

20

R18, R21 and 2, R27
i ndependently of one another optionally together with

thﬁgsnRgﬂogaﬂ RUGRUD, Rhgcth t hey ?re b_otnded a 5;6
menber ed rj ar 0 e nitrogen atom
may al so é%ﬁ%ﬁ%'@yffo ﬁratnﬂg}erﬂlét( i) 3)6‘?118 romthe
group of N-(Cii -CG) al kyl, oxygen .20 and sulfur; R33
a §4§0a.{6€ﬁ22f§$ r@&qc ring system whi ch nay

nprise ’fur eroatom fromthe group of

n| t rogen, iml@mwe@tiu of gae fanothar@piiapathetogetariwiti he by
F, d, (Cﬁt@érﬁéfé}‘ﬁt whickliné a@bo@{j&y b 5—6%% %d rin

3-12 nenber nono- or. spirocyclic ring
conpri se dmcla)ran?&@méhew@gﬁg%atorromhélsgrmrwe Gy 1
0 and S, fanldertHiﬁeﬁmléhﬁ&@@tlﬂdgfd%fﬂ%ﬁ@?@ﬁ)ralm oxygen
further su%stl uents such as F, d, 3, CN, oxo ,
O (C1- 06) U C1- 06) - al kyl , O(Co Cg) al kyl ene
-aryI N( R34)(R35) 51t 17 COCH=CH( R36) ,
7%%53@%)“ (R39), C(XO(RS?)(RSS))t (R39),

COCOO(CL -Co)-al k COQ(R40) and
S(Ou (R41t)denﬂmé!|eetlv af angeapterdd ( m%yit are
substituent O (Cl-C6)-al kyl is excluded when the 3-12

5 WEI[\J?S red rl-.\,Q%1i—(%g)%“l%ﬂﬂég,-ca)-alkenyl, (C3-Cg)-alkynyl;

30

35

X N(R52), O, a bond, C=C, C(R53)(R54), C(R55)(R56)0:

R52, R53, R54, R55, R56
independently of one another H, (C1-Cg)-alkyl;

E 3-8 membered bivalent carbo- or heterocyclic ring structure with
0-4 heteroatoms from the group of N, O and S, which may
optionally have substituents from the group of H, F, Cl, Br, I, OH,
CF3, NO2, CN, OCF3, O-(C1-Cg)-alkyl, O-(C1-C4)-alkoxy-(C1-
C4)-alkyl, S-{C1-Cg)-alkyl, {C1-Cg)-alkyl, (C2-Cg)-alkenyl, (Ca-
Cg)-cycloalkyl, O-(C3-Cg)-cycloalkyl, {Ca-Cg)-cycloalkenyl, O-
(C3-Cg)-cycloalkenyl, (C2-Cg)-alkynyt, (Co-Cg)-alkylene-aryl, O-



0,1,2,3,4; uO, 1, 2; 10 R34, R35, R37, R38

i ndependently of one another H, (Cl-C5)-alkyl; 15 R34
and R35 optionally together with the nitrogen atomto
whi ch they are bonded a 5-6 nenbered ring which,
apart fromthe nitrogen atomomay also conprise 0-1
further heteroatons fromthe group of

N- ( C1- C6) {8h4yd)-alrpisasanans-yl, NIR5ZANRISRYSOpIGINaEOVH,

e denenaei D Rt Al DB tRED. NiRe1R(re2)s. 10

menber ed NEREB)SO(REY), X RES) whid chayrbg neomprorddcyrlic;
further heteroatomfromthe group of nitrogen, oxygen

and sulfur and nay be substituted by F, d,
5 (CR5THR68) R$D, RGO(R&E1, BB} - al kyl ; 25 30 R40 H,

1 ) edperdernBl i e et aiy ene, v

vvhi ch may conprise 0-2 further heteroatoms fromthe
glgpé?{d RQ&WQ@%Hd FReygen and sul fur and may be
stituted , .18 (C1-C6) - al kyl
0((31 C8) '@ﬂi%gﬂndenmoﬁpn%@foﬂmr Q.ntlseyﬁlly togetherpgth the
10 i ndependemitrdger al@ﬁetcﬁnﬁichetheﬁaré b@ﬁd@)a b kémbelad ring

i pendeithi @* APt 60T 1B REoden Heim. aBay RS fom g

and R7, R3udinet lRGeicatips ficem the gufupoofaN§GeiCmralkyl, oxygen
optional ly m i ndependently of one another 0,

1, 2, prefag?i%[fupmls 0, 1, 2 15 and nis 1; A B, D
Gi ndependently of one anot her N, C(R42); R42 is H F,

15 CIRGgg 6 CN, O-(Cl CB) al kyI (Cl CB) al kyI 20
SQ cIoaI ? - C2) - al Ien-
O(Co Cz)J @ﬂﬁ"@yﬁé tly gf gne anem)'{ @470355%l§yicﬁ9f'
coo C1- C6) - al kyl , CON( R45) (R46), N(R47) CO(R48),

4?%?83 o TG B0 Kb

and R44, FRAICNHRESRIG(REI)RPENIID| €=¢f one anot her
opt i onaIIy together with the 30 nitrogen atomto which

they are bonded a 5-6 nenbered ring 19
v 1,2, 3, 4;

20

R66, R67, R68, R69, R70
independently of one another H, (C1-Cg)-alkyl;
25
R11 H, (C1-Cg)-alkyl, (C1-C4)-alkoxy-(C1-Cj)-alkyl, (Ca-Cg)-alkenyl,
(C3-Cg)-alkynyl, a 3 to 10-membered mono-, bi- or spirocyclic
ring which may comprise 0 to 4 heteroatoms selected from the
group of oxygen, nitrogen and sulfur, where the ring system may
30 additionally be substituted by F, CI, Br, CF3, NO2, CN, (C1-Cg)-
alkyl, O-(C+1-Cg)-alkyl, (C1-C4)-alkoxy-(C1-C4)-altkyl, (Cg-Csg)-
alkylene-aryl, oxo, CO(R71), CON(R72)(R73), hydroxy,
COO(R74), N(R75)C0O(C1-Cg)-alkyl, N(R76)R77) or SO2CHz3;

35 R71,R72,R73, R74, R75, R76, R77
independently of one another H, (C1-Cg)-alkyl;

R72 and R73, R76 and R77
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whi ch, apart fromthe nitrogen atom may al so conprise
0-1 further heteroatons fromthe group of N (Cl

-C6) -al kyl, oxygen and sulfur; 5 R48, R50, R51

i ndependently of one another H (G -C8)-al kyl, aryl;
R10 H, (Ci1-C8)-alkyl; 10 X N(#p2 ), 0, a bond, C=C
C(R53) (R54 ), C(R55) (R56) O 52, R53, R54, R55, R56

l ndependeﬂ'Idépe‘P:Heﬁﬂ?oﬁBﬁé Eﬁbth'ér obﬁbnzﬂﬁ) ethdr with the3- 8

menber ed bival ent, ¢ etero
Tt ol Ritiaden o foovkicBipeiard P%'ﬁﬁ%@ &6 Bimiereg ring
and S, whiwbich, Eparcipdrindhe hitrtodetvator) psay hlserdosnpriszn-1

th :

o' - o6 13 ngsindierotors forh oG gy Sy, oxvgen

al kyl ene- anglsulf@r;(c@o- C8) - al kyl ene-aryl, N(R57)(R58),

S2- CH3, COO (Cl-C6)-al kyl, CON(R59)(R60 ),

N(R61) CO(R62), N(R63) SOZ(R64) COR65 ) a nd nay be

noRdS ape i cyclic, preferably the group E has no

8 W’Qg) ' tcg)e?ijtﬁéloﬂr?‘éﬁ};hftr gﬁsﬁ&emé@@e%eaﬂr@é' rﬁaﬁl aryl,
e,p)énﬁ]e byt Aee aﬂPﬁ?"f ﬁ%&éﬁ St% g”é‘?fy EY

R57 and R
5- 6 nenbesetliraieddmr ursatirataaband @y esidtheorprisd BS oy atoms;
of attachment of X; particularly preferably Eis
monocyclic; 30 R57, R58, R59, R60, R61, R63

i refebiedehysiojogitalyntoleratadcsaltsHhete@f- C8) - al kyl ; 20 R57

and R58, R59 and R60 independently of one another

opt| onal lfyb@'htéether with the nitrogen atomto which
Ee igven ateg tg-compaussised the fymuiail émthedeantof theim

t hac@mbtésg %ﬁaﬂh@n‘ﬁbr%%ﬁé@ mlﬂgrﬁg éﬁ@ BgrelePéhﬂdrH&Vs and to
-al kyl, oxygen

fromt
a begg’fﬁﬁg?reom?é?@“ 59 glﬂ%@egfe preferabl y not both
H R62, R64, R65 10 |ndependently of one anot her

B Sl of bbb AR . .

R@, RTH®), RQ(BRGQR(I RJB)I¥VR13£R¢4 R(iBsB)6, R1T, R28, R19,

(R%gzo FF@?} ngga%@qig@f@ %; fﬁ%@@éé‘%ﬁ R32, R33,

RIS B RIER R a.0540. R R3. R e R4 RAG R

10%4@% REQTRST, RH2,-R53, R4, rmqizsst R5NAR58, R59, R60, R61,
R62, R63, R64, R65, R66, R67, R68, R69, R70, R71, R72, R73, R74, R75,
R76, R77, R78, R79, R80, R81, R82, R83, R84, R85, R86, R87, R88, R89,
RO0, R91, R92 and R93 may be either straight-chain, branched or
optionally halogenated.

The term “aryl” means in particular a phenyl or naphthyl group.

A “tricyclic system” means structures having 3 rings which are connected
together by more than one bond. Examples of such systems are fused
systems with 3 rings and spirocycles with a ring system fused on.

In the case where R1 and R2 form together with the nitrogen atom to which
they are bonded a ring, this ring may be substituted by one or more of the
substituents mentioned.

The bivalent carbo- or heterocyclic ring structure E includes structures
which are linked by one and the same atom to the two adjacent groups K
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whi ch may conprise O to 4 heteroatons selected from
the group of oxygen, nitrogen and sul fur, where the
ring system nmay additionally be substituted by F, O,
Br, CF3, N2, CN, (Cl-C6)-alkyl, O (C1-C8)-alkyl,
(Cl-A4) - al koxy- (G - C4) - al kyl ,q4 (Co-C8) - al kyl ene-aryl,
oxo, CO(R71), CON(R72)(R73), ﬁ]ydr oxy, COQ(R74),
N(ZHPXCO( Ci - C6) - al kyl , N(R76) (R77) or SO2CH3,
preferably R11 is not COQ(R74); 30 21 R71, R72, R73,
R74, R75, R76, R77 independently of one another H,

( Phéacdutivhlly Scddptdile 201t8 ar&l ik cande RS sHUGIilignith w&iér is

+ RS8R E et K TR BRSIRRMEEds, REBRTILTE/ shlables for
wmnbémaﬁapplntgatlomm e seagaltstmiisidmaveha phatmacgiticatlp apceptable
MeYnigh %? c%ﬁ?f@%%%b@e ﬁpafﬁéééﬁfeahﬁb@é@ﬁ Il'éEacfldi 9aukiBA salts of

%&%P@?nnmuqﬂsmféh@m\w ieB #5e @ﬁ@% opinorgrnic geids wch ag e
ottﬁloﬂﬂ'a@lﬂ h&ﬂ%br&m&pﬂb@phéﬁ@@ﬁ&@ﬁﬂbé&h&k Affc, sulfonic

anot N. o t ot al
n.fmfg LS SRi2 srgBnic At s Sgth as AL ERRmBIG, ageli agid,
Vehsenmet;uwhlar lbemmmgfoanc e@thanemwms, fofnatibeglzoomia) glytolic,

" iSp G, taBid Hctfionle SR Rt Pt e SR E it

W*‘””@“e@*'fom Gartaric andibifkodeanetiy asid.dios rmedicalpurppees the
f ur tﬁ% ndsa %Ulg‘ﬁ.gg éferétﬁy asﬁ@%bﬁaﬂle?ﬁaﬁnaé&tfﬁll@

r pree I nven

r eAGeeptPlle bagisngailsis a@ﬂmpﬁm gamaékah metalisalis (sysh as

rreﬁmmsmr ﬁetaggurrf"éaltsr}’zalkaﬁiﬁi@MI@ Métw éénsqgacﬁ@@t her
are éCl- 5@ L}/ it CR78R79 )0 -
(d‘ﬂa@aﬁi HL3 Iesoltsh Kyl |, (c3- C8)- aI kenyl ,

CO (C1-C8) - al kyI -CO (CH2)0-R12 , CO aryl oxy-

o%%@i’g?@%% p%ﬁf%‘f%ccep%ﬁ% fkewtse belong within the

Cararnenerk edihe) inganjaroas psefR) intermediates for the preparation or
C%ﬁ(flé’%ﬁbﬁ %??»hér’?ﬁé&ﬁ?calw Qﬁaﬁtaﬁ%d%eﬁi% (IR fof g@é e

e nitrogen atom are bonded a 4
td‘oribe'i?é’n%@ﬁef@r gyAGLle NV'tr@sralé‘ﬂiCﬁB‘éQ%l ic ring which,
apart from10 the nitrogen atom may conprise 0 to 2

Iet {erm l|:>hys:ol4:>glcally functional derivative” used herein refers to any
physiologicaliy tolerated derivative of a compound of the formula | of the
invention, for example an ester, which on administration to a mammal such
as, for example, a human is able to form (directly or indirectly) a compound
of the formula | or an active metabolite thereof.

Physiologically functional derivatives include prodrugs of the compounds of
the invention. Such prodrugs can be metabolized in vive to a compound of
the invention. These prodrugs may themselves be active or not.

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

All references to “compound(s) of formula (I)” hereinafter refer to
compound(s) of the formula (1) as described above, and their salts, solvates



het eroat ons selected fromthe group of oxygen,
nitrogen and sulfur, where the heterocyclic ring

systemmay additionally be substituted by F, d,
CF3, (G -C6)-alkyl, O(Cl1-C4)-alkyl

(C1-A4) -al koxy- (G -C4) - al kyl, gwydroxy (C1-A) -al kyl,
(Co-C2)- 15 al kyl ene-aryl, oxo CA R26 ),

% RB&?@%@%E@W%&%M%% %:9)33 desgribed herejn,,

preferably independently of one another H,
( dir@c;almqnzpubstltu@(u;am@ccmrmg than once in the compounds of

f gh ?@Iﬁ&uﬁ R@%y(l‘%\ﬁ%%a_}e a%pe%%ﬁ@ &ﬁ%@ aRbthEr the stated

5 COheaRihgs @ntid)e hshtidal)dridifrent. CO( C(
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- one anot her
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30

R23) (R24) ) SOCR25); or RL and R2 formtogether with
the nitrogen atomto which they are bonded a 4 to

tlgrgncﬁﬂ?ﬁi%%rﬁ}gﬂ@fer@d ShB¥Ginént th q)regxgﬁﬁmd%ﬁ@ B eidie 18

trogen“atom rmnay conprlse I ona
hetenpadratsofdbe éommaiaﬂ e mhidrethgrmeaninfs axgrgen,
nitrogen and sul fur, where the heterocyclic ring
systemmay additionally be substituted by F, d, CF3,

(%@? o K 5Rerndegly S bpdianbitian be(C1-GarAlehe(GHglo —R12

d R32
23 060 ORIt or, ) (532 o et % ReioHolo -
H (Cl-C8)-al kyl, -(CR78R79)0 -R12,
(Cl- C4) - al kdX12,([@CERCHER13)] COBB(RM4) a6l #Ps)-alkyl-S(O)p-
-CO (CH2)o -R12, CO(C(R15)(R16))gN(R17)(R18), or R1
and R2 for m(Cqges)Psikyl, WO(U:(RHIS)(RHBQQIQBW)(RWB}O whi ch
they are bonded a 4 to nbered 'nono - or bicyclic

ring which, gg(tR I?")@;Q%GRZQ; F\t;_r1 at om nay

conprise 0 to e er sel ected from
heterocyel | COMEE BEnRAFORE" %fa‘af""%%ﬁrr%?‘fgrm together with
JSU?DZ; | ;lutqe/ld tﬁé/ nﬁro%%gé;ﬁo \ﬁhféﬁlthe)f/g%qﬁ é%%% (C

1, 2, 3, 4, 19-mémhzred m@hﬂ-yb@or %plr@cyc'ﬁc ritig which, apart from
parti cul arl ¥ gr ef er abl I ndependent I y of
he ngrogen afp é?%)bFWE”?% O11t‘3<?ra itignaly” o

3, 4; prefenrphlpahmd e%ct% fr&‘ﬁrtﬁé J)@[S b¥o {ér?rrﬂpcl:@én and

0, 1, 2; R13, R14 In epe ently o one an er are
phenyl ring swlfun twherg the befarosyclio+ringnsyistergenanadditipnally be
25R15, R16, R17, R19, R20, R21, R22, R23, R4, R25,

R26, R27, Ragbsiitpted Ra6, (ReLCe)REN,i AdEpebalentiyly (@d-Caire
another H, (Cl-C6)-alkyl; R18H

CQ( CL- Cp) - alliglenacarykae, G5Erae) aﬁqw(ﬁfzn(RzVS) hydroxy,
S?éfc e yal;d%%)@g&ﬁgq%g &) 2R SRS Ha2) or

S0,CH3, where R1 and R2 are preferably not both H, and R1

and R2 together with the nitrogen atom are preferably not a

morpholino radical;
o} 0,1,2,3,4;

P 0,1,2;
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24 5 or R17 and R18, R21 and R22, R27 and R28, R31
and R32 independently of one another optionally form
together with the nitrogen atomto which they are
bonded a 5-6 nenbered ring which, apart fromthe
nitrogen atom may also conprige 0-1 further
heteroatons fromthe group of N (Cl-C6)-al kyl, oxygen

and rsel f ur; ipdependenitly of beerdnetherd, dy 2, 8l priferably g, s are

pi peridine, .N, et hyl,pi perazin 0l i 0
500" menber dRIEnIRTY & BB ApBent ey ot o
a further heteroatomfromthe group of nitrogen,

oggen and sulfur and nay be substituted by F, C,
$R14) kyndependentlygf oapianothers &1t mqmbered aromatlc ring

g E gi %g al%% Efm W n@&%ﬁéﬁ%ﬁe’meﬁgmﬁ from the

menber ed nongoup B nitRgedP bxAWBICAhE stifinGand ey egubstituted
conpri se one or nore heteroatons fromthe group of N,

0 and S, andyReCB{Tz-Cqgratibdr@dqCniQg)-atlayl; conpri se
further substituents such as F, 20 d, Br, OH CF3,
CN, oxo, O (C1-C6 )-al kyl, (Cl-C4)-al koxy

(Co. C8) 25 T3S RIB UL F 1 Rac iy ey P REL R A8 Roe,
COCH=CH( R36)R2% @f@mmo IR31 R, CAC(R37) (R38))t
(R39), CO(Cl -06)-al kyl COCOY( C1- CB) - al kyl , COQ( R40)

, S(Ou (R4ﬂdep¢1’fd%§°rﬁyaiﬁbhe@ﬂotf%r(t@l({ﬂaﬁsﬁhlkyl

O (C6-C8) -al kyl ene-aryl, CN, 3-10 nenbered nono- or

bi cyclic ring which may conprise 1- 3 heteroatons from
the group of N, 0 and S, and the 3-10 nenbered ring
melR18onpri s f(@tGe)-akyh ©O0(Qyebs sakyk CRF3); C, Br,
OH, CF3, CN, oxo, O (C1-C6)-al kyl, ( Cl-C4)-al koxy-
(Cl ) -al kyl , (Ci1-Co6)-al kyI (CO C2) - al kyl ene aryl,

pre J{N%Eg%{%{ﬁ%%%%%cﬁ%r )ﬂz%ﬂ%%{' B d nono-

or bicyclic ind@sendsrgly df@he@mﬁmer&mtbnaujamﬁn@rtwmthe
fromthe group of NN O and S, and the 3-10 nenbered

ring may cdlipgeratam Mé’h'@lﬁb@y iarg @ﬁ!@eg @chréagembersg ring

2%, 6. "0 4B Ypersofiibe g mavted efpdch 9

preferably o, o
anot her H (%lcl]rth&gcfg teﬁ%ﬁom@gﬂmﬁ?@ P%Lﬂﬁ@ggg@%s(bé’) AkylOBRygen

and sulfur;

R33 a 5-10 membered aromatic ring system which may comprise

a further heteroatom from the group of nitrogen, oxygen and

sulfur and may be substituted by F, CI, {(C1-Cg)-alkyl, O-(C1-

Cg)-alkyl;

R12 OH, 3-12 membered mono-, bi- or spirocyclic ring which may
comprise one or more heteroatoms from the group of N, O

and S, and the 3-12 membered ring may comprise further

substituents such as F, Cl, CF3, CN, oxo, O-(C1-Cg)-alkyt,

(C1-Cg)-alkyl, O-(Cg-Cg)-alkylene-aryl, N(R34)(R35),
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20 25 optionally together with the nitrogen atomto
which they are bonded a 5-6 nenbered ring which,
apart fromthe nitrogen atom may al so conprise 0-1
further heteroatons fromthe group of

N-(C1-C6) -al kyl, oxygen and sy} fur and may optionally
be substituted by 1-2 oxo groups; R36, R39

i ndependent | goefH-ama(rsw®! [@(Rd?%ﬁ){éﬁ?g%g%%tﬂdﬂﬁgﬁﬁ)h

menbered aromatic rihg system rise

sl 1 r EEARED G R AL RLLLARST GORIRE)

-al kyl, O(C1, - -al kyl ;7 R40 H, (Cl1-C8)-al.kyl
1 Gon ) - al iyt SEBLIRLLY hiegs Kha Pietpired matocament the
(Cl-C6)-al kyl, 5-10 nenbered aromatic ring system
whi ch 30 nesubsdiysnt £=(©O1-Let-alvhisrexshidadoabenthe 2ohd-
the group of 26 nitrogen, oxygen and sul fur and may
be substi t ut®8MRered ring is phenylcs) - al kyl |

O (Cl1-C8)-alkyl; 5 R78, R79 independently of one
another H, (Cl-C8)-alkyl, hydroxy (CL-C4)-al kyl, OH,
(CL-A4) - al kaxyt, @B, @) -al kyl;  R80, R81 independently
of one another H, (Cl-C8)-alkyl; R3 H (Cl-C6)-alkyl
; preferably H 10 R4, R5 independently of one another
H y(Cl1- C6) - gd kylp. OH, O (Cl-C6)-al kyl

O CO- (C1-06)-al’kyl, S-(Cl-C8)-alkyl; preferably

i ndependent|y of one another H (Cl1-C6)-al kyl, OH,

O IRe#-RBY-BBkyR3IBO CO (Cl1-C6)-al kyl ; particularly
preferably independently of one another H, OCH,

O (Cl1-Co) - al;kyl . 10 U , _H .R6 and
R7, R8 and Fﬁéé‘%}%e epgﬁlggﬁtgpg%&oﬂggﬁe&gﬁét#@)rgli%lfi onal |y
oxo; preferably R6, R7, R8, RO are H n 1 m1l or 2;
prebgsmalnsg; 25 A B, D, Gindependently of one

anot her N, C(R42) ; or the groups A and B or D and G

are each C( Ristionaliytbgetimtwith thef nitrogen atort o witiemtheyrare

unit to resylt overall in,a 1 4- bisubstitpyted .

napht hal ene RAREBA Ssmsifspd sng Witk Snart kGidpaogen

and A, D G4 Aay also comprise 0-1 further heteroatoms from the
group of N-(C1-Cg)-alkyl, oxygen and sulfur and may

optionally be substituted by 1-2 oxo groups;

R36, R39 independently of one another (C3-Cg)-cycloalkyl, 5-10

membered aromatic ring system which may comprise a

further heteroatom from the group of nitrogen, oxygen and

sulfur and may be substituted by F, Cl, (C1-Cg)-alkyl, O-(C1-

Cag)-alkyl;
R40 H, (C1-Cg)-alkyl, {C2-Cg)-alkenyl, (Cg-Cg)-alkylene-aryl;

R41 (C1-Ceg)-alkyl, 5-10 membered aromatic ring system which

may comprise 0-2 further heteroatoms from the group of

nitrogen, oxygen and sulfur and may be substituted by F, Ci,



particularly preferably A, B, Db Gare C(R42); 5 R42

H F, d, Br, CF3, CN, O(Cl-C6)-alkyl, O(ClL-C4

) -al koxy-(Cl- C4)-al kyl, S (Cl-C6)-alkyl, (C

i -C6)-al kyl, (Co-C8)- alkylene- aryl,

O (Co-C8) - al kyl ene-aryl, N(R4Z (R44) , S02 - CH3,

CON( R45) (R46) , N(R47) CO( R48) CO(R51) , -(CRB4R85)

x- Q(R86); pPCEl-amkeR oL aiﬂ |; Br, CF3, CN,

O (C1-C6) - aI1€:1 8)2 Cl?OG) (dﬂ' O%) y802 CH3,

CON( R45) (R46) , N( R47) CO( R48) Cq R51 ),

-(CR84R85) x-O(R86); particularly preferably H F, d,

CFB3 CN, (ClHO8}t+8kkulkyl; - (CR84R85) x- OQ( R86) 15 R43,

R44, RA5, R46, RA7 independently of one another H,

(C1-C8)-alkyl; 20 or R43 and R44, R45 and R46

i ndependent |y of one another opti onal |y together with
5 t hB4, Rt r ogeifdapendandivafiane amélgserdrle(%ﬁeéa"wl g,

menbered ring which, apart fromthe nitrogen atom

may al so con@r(i(heC@)—éJkytt Q-CIEC1+@&3)aallogt ons from t he

group of N-(Cl-C6)-al kyl, oxygen and sulfur; 25 R48,

R50, R51 independently of one another H,

(CL; - al_k aryl; preferably independently of one
cgpcg)] §8 1-C8)-alkyl: R84, R85 H, 28 R86 H,

(C1-C6) - al ky. L pr L,y ; )
particul arl ;/'L‘B?é‘?'g‘?%{ﬂﬂyﬁfn% %&)gﬁ%ﬁ—l(ﬁféa'ﬂﬁy&’yl ;
10 N(R52), a bond, C=C, C(R53)(R54), C(R55)(R56)0 CC,
CH2- CH2, YCH2; preferably N(R52), a bond, C=C,
C(RB33r(dR§ﬁ)R8@ri21—l%l2 parti cularly preferably a bond,
C=C, C(R53) ((R54) CH2; 10 Y O, S, N(R89) R89 H,
(G -C8)-al kyndemﬁeWsof ORSANGRREY, OFtisEIally, OXO;
i ndependently of one another H, (C -Cg)-alkyl; 20 25 E
3-8 nenbered bival ent carbo- or heterocyclic ring
stnuwt ure  vintdapénderilytad rooet anvathér @M, th erefeoahdy of isN), 1) 2
and S, which rpqray ?ptl onal |y have substituents from
the group of2 , Br, OH CF3, N2, CN, OCF3,
O (C1-Co) - al kyl, O(Cl ) al koxy (Ci ) - al kyl
S— Cl OG)-aIkI (C1- C6) - al kyl, % aIkenI
yicynadeaerk@ﬂntly(mreamtwcmog( 42y | (cz CB) -

15

R42 is H, F, Cl, Br, CF3, CN, O-{C1-Cg)-alkyl, (C1-Cg)-alkyl,
20 _ (C3-Cg)-cycloalkyl, (Cp-C2)-alkylene-aryl, O-(Cg-C2)-alkylene-
aryl, N(R43)(R44), SO2-CH3, COO-(C1-Cg)-alkyl,

CON(R45)(R46), N(R47)CO(R48), N(R49)SO2(R50),
CO(R51)

25 RA43, R44, R45, R46, R47, R49
independently of one another H, (C1-Cg)-alkyl;

R43 and R44, R45 and R46
independently of one another optionally together with the

30 nitrogen atom to which they are bonded a 5-6 membered ring



al kynyl , (Co-Cg)-al kyl ene-aryl,
O (Co-Cg) - al kyl ene-aryl, S-aryl, N(R57) ( R58) ,
S02- CH3, N(R61)CO(R62), N(R63)S2(R64), CQ( R65)
and may be nono- or bicyclic; preferably 5-7 menbered
bi val ent carbo- or heterocycljg ring structure with
0-3 heteroatons fromthe group of N, 0 and S, which
may opt i onalwhich.zamarsrost theudinoger amtmay@ﬂmmpriw 0-1
F, d, Br, OH CF3, N02, C.N, OCF3, O (Cl-C6)-alk
29 S (Cl- cefyrtherkmterqactqrn@dyoraltm@/groqm Nadslwﬂ:weai;yl oxygen
O (Cp-C8) 5 10 NN O 1\ 11 S N-O and which may
optional |y rEdesWistituents fromthe group of H, F,
a, Br, OH 15 CF3, N2 , OCF3 , O (C1l-0C®)-al kyl
(C1-C6)-al kyl, (C2-C6)-al kenyl, NR57)(R58), SO
5 2-R4B, REI)(H®D) ; al kylene-aryl, S-aryl, N(R57)(R58 ),
S02 -CH3, N(R61)CO(R62), CQ(R65) and may be nono-
or bi cycl i c;indgrartdently axf bpepretherdt| (C15CE)-atkybangd
bi val ent carbo- or heterocyclic ring structure with
0-2 heteroatons fromthe group of N, O and S, which
ma|¥ optl onaIIy have substituents fromthe group of H,
, dh (CarGg)-alky;, OCF3 , O (Cl1-C6)-al kyl ,
(Cl C6) - aI kyl, (C2-C6)-al kenyl, N(R57 )(R58),
S02- CH3, CCXR65) e.g_ E is selected fromthe group
copsi sting far 3p-_ N
10 and whi ch ng\i |gn§ﬁo)¥)dhgve@ %ﬁSS}(’&%%@[R%&QﬁSG)@"
substituents; 5 R57, R58, R61, R63 independently of

; ; -al kyl; 10 15 R62, R64, R65
?%@%ﬁ%@%ﬁy %\‘g‘g’éﬁ%;ngt h)(;r H, (Cl1-C8)-al kyl, aryl;
?glef ?:g? i Q’ky:,@éﬂg%orgpeg@%% %Bgfa'%?ﬁ'z’, n’o@%?pﬁk%q s,
N(R66), N(R67)CQO, CON(R68), (C(R69)(R70))v, CO

C=C, CSC, SCH2, sS2CH2; preferably a bond, 0, OCH2,
15 CHRZO N R6®)8 mérablerdaBdivalent carbo- or heterocyclic ring structure

with 0-4 heteroatoms from the group of N, O and S, which
may optionally have substituents from the group of H, F, Cl,

CF3, NO2, OH, CN, 0-(C1-Cg)-alkyl, (C1-Cg)-alkyl, (Cg-Cg)-
alkylene-aryl, O-(Cp-Cg}-alkylene-aryl, N(R57)R58), SO2-
20 CHs, COO-(C1-Cg)-alkyl, CON{R59) R60), N(R61)CO(R62),
N(R63)S02(R64), CO(R65) and may be mono- or bicyclic,
preferably the group E has no substituents from the group of
(Cp-Cg)-alkylene-aryl, O-(Cg-Cg)-alkylene-aryl and
N{R57)(R58), in which R57 and R58 form together with the
25 nitrogen atom a 5-6 membered ring, in the position ortho to

the point of attachment of X; particularly preferably E is

monocyclic;

30 R57,R58, R59, R60, R61, R63
independently of one another H, (C1-Cg)-alky/;
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(C(R69)(R70)),,, CO C=C, SCH2; particularly
preferably a bond, 0, OCH2, CH20O, CON(R68),
(C(R69)(R70))v, CO CC v 1, 2, 3, 4; preferably 1,
2, 3; particularly preferably 1,2; 20 R66, R67, R68,
R69, R70 independently of onegnother H,

(C1-C8)-al kyl; R11 H, (Cl-(C8)-alkyl,

(Cl-4) -al koxy- (G -C4)-al kyl, (C3-C8) 25 al kenyl,

(RaPTht e sl Raf, 0 Tereres Oy 0y U

het er oat ons inggp&ededily! 6P Briehaneti el Podtiorily IRIyether with the
nitrogen and sul fur, where the ri n%psystem na

. - y .
addi ti onal | ynitsegemBtam tamdichhihay, aredpondgd a Ge mepnpered ring

(65,208 el i it i, st S o

o oy OaRa Petqaio B B oA Phgoer

or  SQ2CH3; HPLEGIALWHetdREIBaREY bre {lJreferany not poth H;
(Cl1-A4) - al koxy-(Cl-C4)-alkyl, a 3 to 0- nenber ed
nono-, bi-, tri - or spirocyclic ring which nay

g:@g@;ﬁgﬁ%ég; het er oat ons sel ected fromthe group of

en and sulfur, where the ring system may

addi tional |l y [t yt .~ B ,
(Cl-6) - al RQ&%@@'& é)"?‘% %t'{‘:er('&(-%z'%k%@l'@m ary
|, oxo, CO(R71), CON(R72)(R73 ), hydroxy, N(R75)CQ Cl1
-C6)-al kyl, NR76)(R77) or SO2CH3; partic a 3 to
1Q¢ nmenber ed rehy ' [ [ — hse
0 K0 2 het eroa s TS ee R CHREON R R o= e
ni trogen an re.t ' t

addi ti onal | %@gj@ﬁg%t"%{ y%&@‘*@ﬁ%?@%@”@h‘??m)‘“
(C1-C6) - al @éﬁl ﬁp_&%:@)-al kyl, oxo, CQR71),
CON(R72) (R73), CQ(Cl -Co6)-al kyl, or SO2CHS;
R71, R72, R73, R74, R75, R76, R77 25 independently of
one another H_ (Cl1-C8)-al kyl; or R72 and R73, R76 and
RM independ‘ler?iil y of one another optionally together
with the nitrogen atomto which they are bonded a 5-6
menbered ring 32 which, apart fromthe nitrogen atom
melp6 @ $@8,de0RrRE@ 0-1 further heteroatons fromthe
group of N-(Cl1-C6)-al kyl, oxygen and sulfur; or 5 the
N- oxi des andnéerensiengly oif ogecanatientd] € ateaprabiilt s

t her eof .

R11 H, (C1-Cg)-alkyl, {C1-C4)-alkoxy-{C1-C4)-alkyl, {Ca-Cg)-
alkenyl, a 3 to 10-memberad mono-, bi- or spirocyclic ring

which may comprise 0 to 4 hetercatoms selected from the

group of oxygen, nitrogen and sulfur, where the ring system

-may additionally be substituted by F, Ci, Br, CF3, NOg2, CN,
(C1-Cg)-alkyl, O-(Cq-Ca)-aikyl, (C1-C4)-alkoxy-(C1-Cy)-alkyl,
{Co-Cg)-alkylene-aryl, oxo, CO(R71), CON(R72)(R73),

| hydroxy, COO(R74), N(R75)CO(C4-Cg)-alkyl, N(R76)(R77) or

S02CHg3, preferably R11 is not COO(R74);
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In a further preferred enbodinent, A, B, Gand Din
formula | are CHor: |If Eis 1,4-phenylene, the
preferred meanings for A, B, Gand D are 10
furthernore those listed in table | below. Table I:
ABGD NCHCHCH CHNCHCH C- G NCHGH C- FCHC- FCH CHCHC- FCH
CHC- FCHCH CHCHCHCF CHC- Br CHCH CHCHC- Br CH CHC- Cl CHCH
wm&?%@m@cﬂwmmmcmm
CHCHCHC- CH3 .CHCHC- CF3CH CHCHCHC- CF3  CHCHCHCH20

CHC- FCHC- F @@emmyaﬁ@q@mlmr@d%ﬁal @jkyt;HCHC a
C- CN CHC- CH3C- O CH CHNCHC- CH3 CHC- CH3CHN CHNC- CH3CH
CHCH Oi 5 If Eis , the preferred neanings for A B, G

an§7@%q:{f31rﬂf@5ﬁgr@7t hose listed in table Il bel ow
Table It: CH3CHCH CHC- FCHCH CHCHC- CH3CH

CHCHC- FCH CHNdEmmdent[y of one another optionally together with the
nitrogen atom to which they are bonded a 5-6 membered ring

which, apart from the nitrogen atom, may also comprise 0-1
further heteroatoms from the group of N-(C1-Cg)-alkyl, oxygen

and suifur.
Particularly preferred compounds of the formula i are those in which

A, B,D,G areindependently of one another N or C(R42), and the total
number of nitrogen atoms in this ring is 0-2, preferably 0 or 1.

Very particularly preferred compounds of the formula | are those in which

n is 1 and
m is1or2.

Especially preferred compounds of the formula | are those in which

A, B,D, G areindependently of one another N or C(R42) and the total
number of nitrogen atoms in this ring is 0-2, preferably 0 or 1;

n is 1 and

m is1or?2.

In a further preferred embodiment, the present invention relates to

compounds of the formula | in which the meanings are:
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CHCHCHN CG-FCHC-FCH If Eis ~ "' , the preferred
meani ngs for A, B, Gand D are furthernore those
listed in table Il below 10 34 Table I11: ABGD
CHCHC- FCH CHNCHCH CHCHCHN Furt her preferred
conbinations for E and A, B, 49and D are listed in
table 5 1V. Table IV: E NH, C H, CO ABGD CHC FCHCH

CHHRECH  Clikdépbéietd ritifiof bbb o errbGl] (CHQEEHEIRYI, -
CHC- FCHCH CHC- FCHCH CHC- FCHCH CHC- FCHCH CHC-FCHCH 1 1

2> GHe FOHCRISRg I HRIL ERd i ditdxyree,

The radicals RI1, K"~ X and 'E' in’formila l ave |§j9¢8)
ol | ovi ng maRIl b?%@“?@%ﬁ?@-@ﬂ%)%&ﬂ"ECPQd-afv I
| So-pent v1 . Eaceppy COCHECRREIN. T Bty
e SRR T
p- met hoxyphenyl , p- trlfluoronethylphenyl p 10

met hyl t hi Oprteoym(Rm)(Rw»mmn(mn(mz)gl or ophenyl ,
o- cyanophenyl, m fluorophenyl, 2,4-difluorophenyl,

3-f1 uor o- 4- eO{EIRISHNE4))MR25)00R1 and R2 form together with

the nitrogen atom to which they are bonded a 4 to
10-membered mono-, bi- or spirocyclic ring which, apart from
the nitrogen atom, may comprise 0 to 2 additional
‘heteroatoms selected from the group of oxygen, nitrogen and

~ sulfur, where the heterocyclic ring system may additionally be
substituted by F, Cl, CF3, (C1-Cg)-alkyl, O-(C1-C4)-alkyl,
(C1-Cy)-alkoxy-(C4-C4)-alkyl, hydroxy-(C1-C4)-alkyl, (Cg-Co)-
alkylene-aryl, oxo, CO(R26), CON(R27)(R28), hydroxy,
COO(R29), N(R30)CO(C1-Cg)-alkyl, N(R31)(R32) or
SO>CHz3;
preferably independently of one another H, (C1-Cg)-alkyl,
-(CR78R79)y —R12, (C1-C4)-alkoxy{C1-C4)-alkyl, CO-(C1-
Cg)-alkyl, -CO-(CH2)o —R12, COCH=CH(R13), COCC(R14),

| CO(C(R15)(R16))gN(R17)R18), CO(C(R23)(R24))sO(R25);
or R1 and R2 form together with the nitrogen atom to which
they are bonded a 4 to 10-membered mono- or bicyclic ring
which, apart from the nitrogen atom, may comprise 0 to 2

additional heteroatoms selected from the group of oxygen,

nitrogen and sulfur, where the heterocyclic ring system may

| additionally be substituted by F, Cl, CF3, (C1-Cg)-alkyl, O-(C1-

Cga)-alkyl, (C1-Cg4)-alkoxy-(C1-Ca)-alkyl, (Cp-C2)-alkylene-aryl,
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met hyi phenyl , 2-am no-4- et hyl phenyl, 15 =N "N H3C S K
is preferably selected fromthe group consisting of:
-0-, bond, C=-C, CH2, CH20, CONH, OCH2, CO, SCH2 and
(CH2)20. X is preferably selected fromthe group
consisting of bond, NH and CHZ 36 5 Eis preferably
sel ected fromthe group consisting of: N - ~ /-\ / N

-N\' N -CN Nyo; COR)IPIrBre MR ﬁ?(O@Wrrm SORS;

R11, K, X and E are listed bel ow

K and X are

each a bond, pdrtieulpely prefarty ndepenesrtBdofrirrnamsthef Bl E
and Rl11 are as follows: ~ If Eis 1, 4-phenylene, Rll

i s sel ected ((e@y)-akaylyH@RY 8RTE), sIR12Y (O1-Cs)-afiayHEXYCq)-

p-

p-
2,

0-

tolyl , p-fluorophenyl, o-fluorophenyl,
met hoxyphediiy, COlé_CPC%blbﬂ@PpC@i%d: B —Cﬂﬂ@f ophenyl,
4-di fl uor ophenyl, 3-fluoro-4 ne hy?phenyl

cyanophenyhq ?te )3@5@2 t){FG%)b{?FR%Jrﬁj R2 R together

sel ect ed from

P-

p-
o-

chl or opherw,lth tHes ﬁ%é}e &'tHW?ﬁ&ﬂﬁ@{rlare bonded a 4 to 10-

nmet hoxyphenyl, trifluoroneth
fl uor ophewemmmmor@noblxbleﬂbhéwmghﬂmchmmmﬁomm

Shond arc | UFGRED AyRaYORPrsh C2 SeiliEndelefbatoms

P-
2-

Chl or Ophe%éléctéd% HeeOuB Yt oxygen and nitrogen, where the
Ni tro-4-methyl phenyl 0 - p-Chlofophenyl’

heterocyclic ring system may be additionally substltuted by F,
(C1-Cg)-alkyl, (C4-C4)-alkoxy-(C1-C4)-alkyl, oxo, CO(R26),
hydroxy, N(R31)(R32);

o 0, 1, 2, 3, 4, 5, 6; preferably 0, 1, 2, 3, 4; particularly
preferably 0, 1, 2, 3;

q.r independently of one another 1, 2, 3; preferably g is 1 or 2;
S 0, 1, 2, 3, 4; preferably 0, 1, 2, 3; particularly preferably 0, 1,
2;

R13, R14  independently of one another are a phenyl ring which may

comprise 0-1 nitrogen atoms;

R15, R16, R17, R19, R20, R21, R22, R23, R24, R25, R26, R27, R28, R29,
R30, R31, R32

independently of one another H, (C1-Cg)-alkyl;

R18 H, (C1-Cg)-alkyl, CO(C1-Cg}-alkyl, CO(R33); preferably H,
(C1-Cg)-alkyl, CO(C1-Cg)-alkyl; particutarly preferably H,

(C1-Ce)-alkyl;



- for E and R11 are as foll ows:

p- Br arrbphenyl -N N \/ p-Fluorophenyl- CN

p- Chl or ophenyl~\ -N N1 =N CN p-Tolyl n-Butyl

p- Chl or ophenyl F 38 p- Met hyl t hi ophenyl -

2- Am no- 4- et hyl phenyl s O If Kis -0- and Xis a

bond, NH or CH2, the parti culzfaﬁgly preferred neanings
If Eis

1 agr phenyl ene, Rll is selected fromthe group

 RIpa e Renaiie2 YT PR e Rz,

| p f | uor opheniliepditidritly tdiSheGmivthdrajgtionalpiorm ﬂfmwth the

10
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20
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for the case where Kis -0- and X is a bond, N

are |isted imtrogen atopm to whighethey ar@mnéﬁ@@ﬁ» -6 mﬁh‘@%ﬂ?d ring

n- Butyl n-B

a bond, the%ﬁ:{f? 1cu¥5ﬁlf38/1 pre'?'tméée%gtr?enzn'ﬁn (?E%ﬂé’l%éO'l

R11 are as f

fromthe grofgp ‘g}({)\ﬂ%tl é?atorﬂ f][cﬁ'n tﬁ%g Lﬁl 39&@%‘5%?"3’9‘9”

and p- chl or oghe&fur; preferably the ring is pyrrolldine, piperidine, N-
methylpiperazine, morpholine;

R33 a 5-10 membered aromatic ring system which may comprise

a further heteroatom from-the group of nitrogen, oxygen and

sulfur and may be substituted by F, Cl, (C4-Cg)-alkyl,

0-(C1-Cg)-alkyl:

R12 OH, O-(C1-Cg)-alkyl, O-(Cp-Cg)-alkylene-aryl, CN, S-(C1-Cg)-
alkyl, COO(R80), CON(R81)(R82), 3-12 membered mono-, bi-
or spirocyclic ring which may comprise one or more
heteroatoms from the group of N, O and S, and the 3-12

membered ring may comprise further substituents such as F,

Cl, Br, OH, CF3, CN, oxo, O-(C4-Cg)-alkyl, (C1-C4)-alkoxy-
(C1-Cy)-alkyl, (C4-Cg)-alkyl, O-{Cg-Cg)-alkylene-aryl, (Cg-Cg)-
alkylene-aryl, N(R34)R35), COCH=CH(R36), (C(R37)(R38)}
(R39), CO(C(R37)(R38)} (R39), CO(C1-Cg)-alkyl,
COCOO(C1-Cg)-alkyl, COO(R40), S(O), (R41);

preferably OH, O-(C1-Cg)-alkyl, O-(Cg-Cg)-alkylene-aryl, CN,
3-10 membered mono- or bicyclic ring which may comprise 1-

3 heterocatoms from the group of N, O and S, and the 3-10

membered ring may comprise further substituents such as F,

Cl, Br, OH, CF3, CN, oxo, O-(C1-Cg)-atkyl, (C1-C4)-alkoxy-

{C1-Cy)-alkyl, (C1-Cg)-alkyl, (Cp-C2)-alkylene-aryl,
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51f Kis CH2 and X is a bond, the particularly
preferred neanings of E and R11 are indicated in table
VII below. Table VII: R E Phenyl 1, 4-Phenylene /

1, 4-Phenylene N CI -C N p-Chlorophenyl 10 If Kis
CH20 and X is a bond, the parggcularly preferred

nmeani ngs of E and R11 areas follows: 15 ~ If Eis

1, 4- phenyl erqu 35 @cj(gqt@@b dlk@m t he group
consi sting of: enyi cycl opropyl and cycl ohexyl. If

Teani ngs. of ééﬁ%ﬁreﬂ%@’é’r OBE L My 3 PEh G bped
bel ow. Tabl gy d lor B_T’éy]cllg nn%hi%ﬁ%éy’ borhpﬂsg he@}‘lbﬁiiﬁatoms

Cycl ohex- (1) enyl 1, 4-Phenyl ene 40 Cycl opentyl
OCH2  and X ficsn &hébgraip o, Paand Suami the priéfreemixdred ring

meani ngs of E and R11 r i ndi.cated.in tabl bel ow
5 Tabl o1 % T CompTEn TR Pt 35 K. Elitffcene
n- Pr opyl P drﬁgcl u 1, 4- Phenyl ene The
conbi nat i onica:ﬁeal%lﬁﬂ Ca é%’)} 'h_\ld in table X bel ow
are furthernore particularly preferred in addition to
t he af orenmenti oned conbi nations, with 10 X very
particul arl W, dr 8f 8y4bb,y6;bei ng a bond: Table X: Rll

o- Fl uor ophenyl Phenyl K CO SCH2 E 11 O
1, 4- Phenyl ene Cycl opropyl (CH2)20

u 0, 1, 2; preferably 0 or 2; particularly preferably 2;
R34, R35, R37, R38

independently of one another H, (C1-Cg)-alkyt;

or
R34 and R35

optionally together with the nitrogen atom to which they are
bonded a 5-6 membered ring which, apart from the nitrogen

atom, may also comprise 0-1 further heteroatoms from the
group of N-(C1-Cg)-alkyl, oxygen and sulfur and may
optionally be substituted by 1-2 oxo groups;

R36, R39  independently of one another (C3-Cg)-cycloalkyl, 5-10

membered aromatic ring system which may comprise 0-2

further heteroatoms from the group of nitrogen, oxygen and

sulfur and may be substituted by F, ClI, (C1-Cg)-alkyl, O-(Cq-

Cg)-alkyl;
R40 H, (C1-Cg)-alkyl, (C2-Cg)-alkenyl, {(Cg-Cg)-alkylene-aryl;
R41 (C1-Cg)-alkyl, 5-10 membered aromatic ring system which

may comprise 0-2 further heteroatoms from the group of
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15 The conpounds of the formula | are in a very
particularly preferred enbodi nent conpounds of the
formula la 41 R42 NRIR2 Rl11-K la in which the
radicals Rl, R2, R10, R11, R42, and groups X, E, K
have the aforerrentl oned rrearQ ggs, and R42' is defined
as R42, where R42 and 5 R42' i n the conpounds of the
fornul a | a milyogen,ickygen ead ssifudang enaynbe substithied by F, Cl,
N- oxi des and the physiologically tolerated salts

t her eof . 10(@5Q@QIKYaOpGCg1ﬁ@B}ééVEnbodi ment of the
invention, the radicals Rl, R2, R10, R11l, R42, R42
and groups X, E K have the foll owi ng nmeani ngs: Rl, R2

| RIS ogterdied B eNe ancner i iegs Palkel, hydroy-

Rl and R2 form to ether vvlth the nitrogen atomto
ahi oh they 4Fe-Geondsd. Oy (CadsAERIKeRLE eEMBloL, b -

or spirocyclic ring which, apart fromthe nltrogen
atom may conprise Oto 2 additional heteroatons

t f th f , £ d
S IR FO 8 e R CpeIar Y (e iy
addi ti onal ly be substituted by F, (C-GC6)-alkyl,
O (Cl-C4)-al kyl, (Cl1-C4) al koxy-(Cl-C4)-al kyl,

o (P by i e T, oo, o
a%%%%f' denandaniiv o pRRErRier i (Coraet atiuh R wi t h

the -nitrogen atomto which they are bonded a 4 to
10- menber ed O-femdoe)alkyi @y@Oi—(&wCa)gaWMI Eh(Caparaltom

the nitrogen atom rmay conprise O to 2 additional
het er oat ons prefeeallp hdapmndehdy of bna@notherty,dén-a@gdalkyl, OH,
ni.trogen, where the heterocyclic ring 42 system may

ddi t [
?Cll Cl4§mgl kgggzgg)scéi’;ﬁlu%)ﬁg?b@&d Qk@brﬁﬂdféﬂy preferably

hydroct | MR o hdrfhal SRR g
R28, R31 and R32 20 25 30
R6, R7, R8, R9
H;
or
R6 and R7, R8 and R9
independently of one another optionally oxo;
preferab!ry R6, R7, R8, R9 are H;

n 1

m 1 or 2; preferably 1;

A,B,D, G independently of one another N, C(R42);
or

the groups A and B or D and G are each C{R42) and together
form an ortho-phenylene unit to result overall in a 1,4-
bisubstituted naphthalene system;

preferably
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SO0 1, 2, 3, 4, preferably 0, 1, 2, 3; 1, 2, 3,
preferably 1 or 2; 0, 1,2; R15, R16, R17, R18, R23,
R24, R25, R26, R27, R28, R31, R32 R12 independently of
one anot her optionally together with the nitrogen
atomto which they are bonded,a 5-6 nenbered ring

whi ch, apart fromthe nitrogen atom may al so conpri se
0-1 furtherB het és batCiRg2).rand AhB, GrO(RAD)f

N (Cl- C6 d | f bly th
ring s h pETEEI BRI Gine, T Y e

N- et hyl pi pex ®imea nor phol i ne gr 491,

O (C1- C8) - al Kyl', 'O (Co-C2) - al kyl ene-aryl, CN,

S-(Cl1-C6) - al kyI 3-12 nenbered nono-, b| or

spiLrocyclic rin rise 1

heRé&foat ons h"sr%?ﬁ:"c R& %F@»LéNO 1 @6)113%@0 ((511'&34&1@@(0)(3/-(01-
3-12 nenbered ring may conprise further substituents

such as F, Gr4)-alikyl3S-(Cy;CedealkylP(C£Ep)-alkiyl(Co-CEpalkylene-
C2) - al kyl ene-aryl, N(R34)(R35) , COQ R40),

CO( C1- C6} - aldyll O- Gﬁ&fg%ﬂ@lehecbl"y[ ®y( V\fﬁ%)aSQQLCHQ,,

3-10 nenbered nono- bicyclic ring

conpri se 1- ?cdjﬂtf@&angere ; hﬁqull!éﬂ)ébSRﬁ Qf@@@s UREAFEY),-

S, and the 3
substi t uent Q)mg;j) as F, OH oxo, (G- CG) al kyI
CO(Cl1-C6)-al ky |I; R34, R35 independently of one

anot her H, fe@ﬁ)l alrkyiF,; CRABr, HOF 4, GENC®)-(8140d)-alkyl, (C1-Ce)-
(Co-2) - al k)(flﬁ%ne aryl ; 10 R7E3 R:%Q mdeé)el}ldedr%ta yy o# -Ce)

one anot her ( y \%

oH, (Cl - c4)ajrk§’ ! k%???%i %53‘ ](ﬁ@qﬁ@BNE%T@W% CORS1).
i ndependent | H F, d, Br, CF3, CN

(Gi - CB) - a|k9ﬁ§4%§§)x%59%@ c8)-alkyl ; X NRS2) 2
bond, C=C, R53) ( R54 ;20 R52, R53
ndependent IFTGRIMe MRGRTHED 1. Fol Goafa koM, 4816e)alkyl
5-7 nmenber ed blvalent carbo- or heterocyclic ring
structure WGERBHRBSre®ERBBX oms from the group of N, O
and S, which m o tionally have substituents from
trl%%r%%%‘ﬁrﬁm . Br, CF3, OH, OCN OCFS, NO2

O (C1-C6) -al k C106 R65) ;
preferably 5“# oHy @ BP@é\yr@H?eré'ér@d -Cgya Ikyl

he&rer ocyclic ring 44

R43 and R44, R45 and R46
independently of one another optionally together with the
nitrogen atom to which they are bonded a 5-6 membered ring

which, apart from the nitrogen atom, may also comprise 0-1
further heteroatoms from the group of N-(C1-Cg)-alkyl, oxygen

and sulfur;

R48, R50, R51

independently of one another H, (C4-Cg)-alkyl, aryl; preferably

independently of one another H, (C4-Cg)-alkyl;

" R84,R85 H;
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structure with 0-2 heteroatons fromthe group of N, 0O
and S, which may optionally have substituents from
the group of H F, d, Br, OH CF3, NO2, OCF3,

O (C1-C6)-al kyl, (C1-C6) alkyl, (C2-C6)-alkenyl,
N(R57) (R58), S 02-CH3, CO(R6%)g 5 e.g. E is selected
fromthe group consisting of NS 1~ 11 s/ I NN,

0-R8® 1 S H,(Oy-8gFaky® 10 whi ch may optionally have
substituents from the group of H F, d, Br, OH  CF3,
NC2, OCF3, O ( C1C6-alkyl (C1-Co) - aIkyI

(C2-C6) - al kepyl R5 58)

pr¥ferably 1(g 143 @r% “?Q?hkﬁ ﬂpai@ﬁa%ﬁ%mmr ch may

op, nal |y t he, af orenmenti oned substituents; 5 R65
hl(]@l g'?k@ﬁ Eﬁbiﬁ bond, 0, OCH2, CH2OES , SC»

. N(R66) N(R67) CO, - CON(R68) , (C(R69)(R70))v , CO

C=C, SCH2 , S2CH2; preferably a bond, 0, OCH2 ,

O, CON B
O g D el g e

15 R66, R67,CREEH feeecHFe referelb )| ¥ bohdo@eC,
anot her H, (C1-C8)-alky R11 (G -C8)-al kyl,

CI C4 |k ] =

Cono ) ot K CIRASNRED) CRE “ch?%@faﬂg]p&ﬁfé’ﬁ”ﬁ?%d c=C,
i O t | ted f th f

Sig‘éé'nsem t r‘%@{ﬁ%&bﬁbs@fzﬁﬁhifei he ring System may

|t|onaIIy tuted by F, d, Br, CF3 , CN,
(Cl1- - al k?ﬂbg %H%%% - C8) - al kyl, oxo, C(XR?l) ,

hydr oxy N(R75)CO(G 6)-al kyl, or SQ2CH3 ;
preferably (Cl-C8)-al kyl, (CL-C4)-
alR88y- (G - &) (CaFky)-alksl; 3 to

R52, R53, R54, R55, R56
independently of one another H, (C1-Cg)-alkyl;

E 3-8 membered bivalent carbo- or heterocyclic ring structure
with 0-4 heteroatoms from the group of N, O and S, which
may optionally have substituents from the group of H, F, Cl,

Br, OH, CF3, NO2, CN, OCF3, O-(C1-Cg)-alkyl, O-(C4-Ca)-
alkoxy-(C1-Ca)-alkyl, S-(C1-Csg)-alkyl, (C1-Cg)-alkyl, {C2-Csg)-
alkenyl, O-(C3-Cg)-cycloalkyl, (C3-Cg)-cycloalkenyl, (C2-Cg)-
alkynyl, (Cg-Cg)-alkylene-aryl, O-(Cq-Cg)-alkylene-aryl, S-aryl,
N{(R57)(R58), SO2-CH3, N(R61)CO(R62), N(R63)SO2(R64),
CO(R65) and may be mono- or bicyclic;

preferably 5-7 membered bivalent carbo- or heterocyclic ring
structure with 0-3 heteroatoms from the group of N, O and S,

which may optionally have substituents from the group of H,

F, Cl, Br, OH, CF3, NO2, CN, OCF3, O-(C4-Cg)-alkyl,



46 10-menbered nmono- or bicyclic ring which may
conprise O0.to 2 heteroatons selected fromthe group

of oxygen, nitrogen and sulfur, where the ring system
may additionally be substituted by F, d, Br, CF3

CN, (Cl-Cp)-al kyl, O (C1-C8) xal kyl, oxo, COR71 ),
CON(R72) (R73) , N(R75)CQ(Cl-C6) al kyl, or SOQ2CHS;

R71, R72, RB—,(CR%)—&H@, (Cﬂ?@s)—&kﬁi(@ﬂ@@raﬂfﬁﬁyi,)o-qco@@-
another H, (Cl1-C8)-alkyl; 10 or R72 and R73, R76 and

R77 15 20 in@lﬁ;fléﬁé%)’r‘%%éﬂ;l Mﬁsaﬂ%h?rs@%qual ly

together with nitrogén atomto whic hey are

bonded a 5- GNREMETHRR62),TO(RES Cdhd m@@rﬁe ﬁ‘lbﬂﬁl bFBicyclic;

nitrogen atom nmay also conprise 0-1 further

heg er o|a¥ ons FPEr‘I’BﬁN'ﬁH)é pefetably b-membearsd bivalgnt casygoun
5 A venti on + ASPRIEE B0 SBuEHRE WAL neldlBafint® i e

which X is C@ﬂaﬁblbf NY(@RaAY .S, Gidch PXayoptiohehie hevE Shbstituents
preferably CH2CH2, CH=CH, 25 Eis 47 11 Ni 2 NKis

a bond, 0 orfraXRE8 pedOYE H, B, Bf, BreObh)IGFND4, @CBgher
synbols R1, R2, R10, Rl11l, R42, R42', R52, R69 and R70

have the meani(Ogscipalkpi{CRoppasi '(sz(‘;’é)aélk@fyfthﬁm)(RSB),

definition of the radica he ‘compound of

formula I a. preferred enbodi nent, the
pr esent |nve§§Fon ?é’ eés@)tro compounds of the fornula

la, in whi 5
10 C? RSIS? (R5I4;: QEXS éélekksﬂIigmtﬁéﬁr&m%ﬁr{sé#mrgaﬁy | or

N 20 Kis a bond 0 or C(R69)(R70) , preferably O;

\
, N-N , ,
; N N
~ | Ty O
N N |
O -

which may optionally have substituents from the group of H, F, Cl, Br, OH,
15 | CF3, NO2, OCF3, O-(Cq-Cg)-alkyl, (C1-Cg)alkyl, (Co-Cg)-alkenyl,

N(R57)R58), SO2-CH3, CO(R65):

preferably



48 preferably 0 and the other synbols Rl, R2, RI10,

R11, R42, R42 ,R52, R53, R54, R69 and R70 have the
nmeani ngs i ndi cated above in relation to a definition
of the 5 radicals of the conpound of the formula Ia.
In a further particularly prejgrred enbodi nent, the

" conpounds of the fornmula | are conpounds of the

formul a=F NR1 RZoN~- 10 R&/ R10 in ich the r?dj_ﬁals
RL, .ndmnd\ﬁ@‘o/ups have/ the
af or et -oned neanifigs, ot t/he N-oxjdegs and the / N—
physiologically tolerated salts thereof. 15 In a ' '

preferred enbodi nent, the radicals Rl, R2, R10 and Rl1l
the groups E and D have the follow ng neani ngs: R1,
y

i ndependent |y of™0ge anoth N Cl-Cg)-aIE, S
R79 20 , Cl-&4) - al kox;&édm-mkal I
-C3 kenyl , CoO—A Cl1-(C8) , - ( A2,

y

R2
-(
(C3
CO aryloxy- (G -C4)-al kyl, COCH=CH(R13), COCC(R14),
CQ(C(R15) (R16) ) gN(R17) (R18) ,

o e el A AR AL CiiSiemontioned substituents; o
with the nitrogen atomto which they are bonded a 4

apBP(. RPGrEhd A1 11 ogen at om may comprise 010 2

addi ti onal | ect I t he p of

oxygen. i OUERRIETR B i A5 - CRESISN
heterocyclic ring systemmy additionally be

substituted by F, d, CF3, (Cl-C6)-alkyl,

O R62; R83-R6&Yl, (Cl-C4)-al koxy- (Cl-C4)-alkyl,

hydr oxy- (Cl- C4) - al kyl , (CO C2)-al kyl ene-aryl, oxo,
CO(R26),  Condeandereg)af omedsrmtyer H.AO3-GaRRIkYb aryl; preferably
N(R30) CO(C1-C6) -al kyl, N(R31)(R32) or SO2CH3, where

10 Rl and R2 dngep@iddmiylof one(didther HY @ eCakhikyl;

15

20

25

i ndependently of one another H, (G -C8)-al kyl, -
(CR78R79)0 -R12, (Cl-C4)-al koxy-(Cl-C4)-al kyl, CO
(C1- Ca)-alkyl, -CO(CH2)o -R12, COCH= CH(R13),

)
COSC( Rl 4), dbon@@OORHY, (L)) N RLIPERNERGE), N(R67)CO,
CO(C(R23) (R24))SA(R25); or Rl and R2 form together

with the ni tCOBERES),OCIRBINRTY)),, OBICACECRONSBHA SO2CHy;
to 10-nenbered nono- or bicyclic ring which, apart

fromthe ni tﬁr@fb@&bi?taoﬁénm, ey ciHd N@ze%gu gool\fl(Ras),

addi ti onal heteroatons sel ected frorit’he gr

oxygen, 15 Q?&eggﬁﬁﬁﬁd,ékﬂ,%‘é@,é’@ b S BEURRY SrefRY Sl %

ring system
bond, O, OCHy, CH20, CON(R68), (C(R69)(R70))y, CO,

C=C;
v 1, 2, 3, 4; preferably 1, 2, 3; particularly preferably 1,2;

R66, R67, R68, R69, R70
independently of one another H, (C1-Cg)-alkyl;

R11 H, (C1-Cg)-alkyl, (C1-C4)-alkoxy-(C1-Ca)-alkyl, (C3-Cag)-

alkenyl, (C3-Cg)-alkynyl, a 3 to 10-membered mono-, bi-, tri-



10

15

20

25

additionally be substituted by F, d, CF3,

(C1-C6)-al kyl, O (C1- A4)-alkyl,

(Cl-A4)-al koxy- (G -C4)-al kyl, (C6-C2)-al kyl ene-aryl,
oxo, hydroxy, N(R31)(R32) or SO2CH3, where RI and R2
are not both CO (Cl-C8)-alkyf; 20 particularly
preferably independently of one another H,

( C1- Cg) - al kydr,spiroCBrirgiRge vhiclRrgy comprise 0 to 4 heteroatoms

{2y o - Rz, Sotecidd B0 s sl ofoion AlisRnn gy
R2 form t ogayhgre thwiring dyserinhapaeditishay be substithted ey F,
are bonded a 4 to 10 25 nenbered nono- or bicyclic

ring which, @pBrtCFsON] (©1-Op)-allgyeD-(84 aTg)-alyl, (C1-C4)-
conprise O to 2 additional heteroatons selected from

the group ofz NGy -8Rslalkyl HRaRSy-(EEC Iamgl (Co-Cg)-alkylene-

heterocyclic ring system ray "addi’ti ona

substituted éigl bxo, COIRES), @Cg/Rmfégisg‘leroxy, COO(R74),

al koxy- (G - al Kyl', " oxo,

hydr oxy, N R¥R 7(5562))(01v®@)t‘-§kﬁ;lN@R¢6RR7mer 8QLOH4;h
CQ(C1-CB) - al kyl ; 3, 4, 5, 6; preferably O,

1,2, 3, 4 ﬂ?@fetrél‘i! éeql& ékﬂrﬁfzﬁbg%}ko% B-CaAhytla sto

r |ndependently of “one a ot her refera

is | or 2, - Fheniber@d rﬁ@nd’a, bR! @f-%ﬁ'éblr&‘?@;hchngamh@h may

particularly preferab

i ndependent Iqwnmnsaﬁtca}édteh@pawmﬁ@ﬁgacted fomvihie group pf
R0 roi, ey oRboioRh Wby Miers 18.ang Syt tnay
(o1 08) - al kyPRERAERE Y fa PIF TBERES ON. (C1-Co)
(1 G ASEre) al&ﬁ&&’: %Sr%fkse%nea-am or0, CORTY),

preferably H )7 and
R22, R27 and-GOf: 72&&@ §hd1md39xy=ﬁﬁ86@ﬁfa@ﬁ@n3¢a)fa"@ﬂe

anot her opti onaIIy together wwth the nitrogen atomto
whi ch t hey M@AGHRIED ax FogChignbered ring which,
apart fromthe nitrogen atom may al so conprise 0-1

further het erpudutamy prefordte(C-Oap-atkyl,NCh @1)koR)-kBY-Cy)-

oxygen and sulfur; preferably the ring is
pyrrolidi ne,alipil rmBltdmﬁJemenﬂben'ed imydnm-parrtdeyiclie ring which may

B L0 i R sl 3
e R

additionally be substituted by F, Cl, Br, CF3, CN, (C1-Cg)-
alkyl, O-(Cq-Cg)-alkyl, oxo, CO(R71), CON(R72)(R73),

N(R75)CO(C1-Cg)-alkyl, or SO2CHs;

R71, R72, R73, R74, R75, R76, R77
independently of one another H, (C4-Cg)-alkyl;

or
R72 and R73, R76 and R77
independently of one another optionally together with the

nitrogen atom to which they are bonded a 5-6 membered ring



10 15 20 25 R12 is OH, O (C1-C6)-al kyl,
0- (Co-(C8) -al kyl ene-aryl, CN, S- (Cl-C6)-alkyl,
COO(R80), CON(R81)(R82 ), 3-12 nmenbered nono-, bi- or
spirocyclic ring which nay conprise one or nore
heteroatons fromthe group ofgN, 0 and S and the 3-12
menbered ring may conprise further substituents such
as F, d, th!cm@pattngomne r@trggeroatomrrneyaémwmpn8601
(C1-A4) - aI koxy- (Cl-C4) (Cl-C6)-a
O ( Co- Cg) - alf Hsih@haet&r%torrr%\éﬂrcgwe ggruafpfeMéYJargﬁl-alkyl, oxygen
N( R34) (R35), R36), (C(R37)(R38))t (R39),
cO( C( R37) ( R&) % 'Etrﬁs , CO(Cl- 08} -al kyl |
COCOQ( C1- C6) - al kyl, COO(R40), S(Ou (R41); preferably
H, O (C1-C6)-al kyI , O (Co-C8)-al kyl ene-aryl, CN,

5 3-the MNexislesahdibephysiolbgicgity foteratangsaltsi thrreody
conprise 1- 3 heteroatons fromthe group of N, 0 and
S, and the 3-10 nenbered ring nmay conprise further
supsa furtii prefeHel arbddimet, ABB, GAnd I§'ﬁ$forﬂ¥1la P%fe CH or:
O (C1-C6)-al kyl, (Cl-C4)-al koxy- (Cl-C4
(C1-Co) - al kyl, (COCZ) al kyl ene-aryl , N( R34)(R35)

= -al kvl - particul ar rfrIy
892 gjl]-s %}-@FE%‘PPGS&'&O f%@%ﬁeedr é?%nﬁ@%o% Pé\r BS@'&W Dears g
10 WhivgtherByrecibiope ilisRdlindabletiasgd@lyons  from the group of
N, 0 and S and the 3-10 nenbered ring nay conprise

further substituents such as F, OH, oxo, (Cl-
%Eaa%liyl COo(C1-C6)-alkyl; t 0, 1, 2, 3, 4, 5 6; 52
2; preferably 0 or 2; partlcul arly preferably
2; R34, R336 R37, R38 Bndependent!| y5 of one anotber H,
(C1-C8)-al kyl; 50or R34 and R35 10 R36, R39 15
opti onal | y 't oget her wi Gt he nltrogcélﬁ atomto whith
they are @gnded a 5-6 genbered ringqwhi ch, apagiyfrom
the nitrogen atom may al so conprise 0-1 further
het er oat oBCirom t he gNoup of N-(AHC6)-al kyl , Gkkygen
and sul fur dmay optignally be s tituted by 2
0X0 groupsC ndependeng(:@ of one a%?h CJH
(C3-C8) - cy@HoaI kyl, 5-fH nmenbered @gomatic ringH
system whi ch may conprise 0-2 further heteroatons
fromthe dedup of nitrbGgen, oxygen Giid sulfur &t may

be substitut,ed by F, (C1- C6) - al kyl
Ca ooy al(‘;@ % &yl CF
C-Br CH CH
CH CH C-Br CH
CH C-Cl CH CH
CH CH C-Cl CH
CH CH C-CN CH
CH CH CH C-CN
CH CH C-CH3 CH
CH CH CH C-CH3
CH CH C-CF3 CH
CH CH CH C-CF3

CH CH ~ CH  CH,0H



R40 H, (C1-C8)-alkyl, (C2-C6)-al kenyl,

(Co-C8) - al kyl ene-aryl; 20 R41 (C1-C6)-al kyl, 5-10
menbered aromatic ring systemwhich nmay conprise 0-2
further heteroatons fromthe group of nitrogen,
oxygen and sul fur and may be bstituted by F, d,
(C1-C6)-alkyl, O(CG-C8)-al kyl; 25 R78, R79
mdependenﬂiqy of one aﬁdfher H, (CIGK8) - al kyl , Gyfdr oxy
(C1-A4)-al , OH, (ClC - al koxyﬁ(éfl 4) - al kybH
R80, R81 i Hndependent|y~of one anot

(C1-C8)-algH ; 30 RIOOH (C1-C8)-atkyl; 53 E 3&&F
menber ed bival ent carbo- or heterocyclic ring
structure Cii th 0-4 hef&¥oat ons frcar/rFthe group @CIN, 0

?Eg gr o\gﬁ;l oF‘ |_Irna\y’ opti @Fgl |y have ?Jeﬁlol t uent sé;glm

O (Cl1- Cs) -@Hkyl , %6@4% aI koxy- OCCH CA) - aI kyl CH
S-(C1-C6) - al kyl , j | kyl, (C2-C6)- al kenyl, .
O (C3-C8)-gpcl oal ky |, N(C3- C8) cygtral kenyl é(‘C?H

al kynyl, (Co-Cg)- al kyI ene aryl, O (Co-Cg

al kyl ene- % S aryI N( R57)(R5 802 CH3 N

N( R61) CO( )Zq) N( R63 dedsRe4) | R65) and may be
nono- or b¢E¥0| i C; preflﬁrably 5-7 nmenbered bival ?—Pt
car bo- erocyclic ing stru€-0Hs with O- 3C
heteroatorrs fromthe group of N, 0 and S, which nay
optional | yCHave substi@énts fromthe grqup of H F,
ca, Br, OH CF3, NO2, CN, OCF3, O (C1-¢Cs6)=alkyl,

S- (G- Co)-alkyl, (C1-Co6)-al kyl, (C2-Co6)-al kenyl

O (Co-(C8) - al kyl ene- aryl, S aryI ,  N(R57) (R58),
S02-CH3, N(R61)CQO(R62), CQ(R65) and may be nono- or
bicyclic; p icularly preferably 5-7 menbered

bi val ent r boyn—or heterocyclic ring structure with

0-12 Befser oa erHétgt%fer@é@%eﬁﬁmﬁs forapd B, @hakd D are
maty optional ly have substituents fromthe group of H,
U

,fugherrpere tbese tisted intabledidmglowo- (Gi - ©6) - al kyl ,
(C1-C6)-al kyl, (C2-C6)-al kenyl, N(R57)(R58), SOZ-CHS,
CO(R65) e.g. Eis selected fromthe group consi sting
of TAAe® O N NNS-NN-- -NN NONO and which
may opt| onalo_‘X have substituents fromthe group of H,

5 cF3, Rox , ocF3, © (cl-cs)-al B,

C1- CB) - al kyl C2-C6) - a| I, N(R5 R58) S02-

( OO(R)65; Yion ( ) %_Eﬂgy (R5'AH R58) &8

CH C-F CH CH
CH CH C-CHs CH
CH CH C-F CH
CH N CH CH
CH CH CH N
C-F CH C-F CH

N_:
f Eis \_/

furthermore those listed in table lil below:

, the preferred meanings for A, B, G and D are




preferably OS\ -NN - - O/ --~\ ~/ - |, N--N N
10 , N and , which may optionally have the

af orementi oned substituents; 55 R57, R58, R61, R63

i ndependently of one another H, (CI-C8)-alkyl; 5 R62,
R64, R65 independently of oneygnother H,

(C1-C8)-al kyl, aryl; preferably independently of one
anot her H, (Cl1-C8)-alkyl; 10 15 K a bond, 0, OCH2,
Cﬁ%‘ Iﬁ, SO, S@2, N(R66), N(R67)CO  CON(R68),

3) R70))v , CO C=C, CSC, SCH2, SO2CHZ;
preferably a jaond, 0, OCHB , CH2O, N®66), CON(R6®),
(C(R69) (R70))v, CO C=C, SCH2 part|cularly preferably
a bond, 0, &lp, cHeo @HN(Re8) |, (@(Eaesg)(Rm))vCH
CO CC v py2, 3, 4 p[\gferably 1,
particul arly preferably 1 R66, R67, , R69, RQH
i ndependent | YCHf one anot@idr H, (Cl-C&Hal kyl; 20 2%
R11 H, (Cl1-C8)-al kyl, (Cl-C4)-al koxy-(C -C4)-al kyl,
(C3-C8)- al kenyl, (C3-C8)-alkynyl, a 3 to 10-nenbered

”Dpé?ﬁherbﬂ)rgfer];éd c?]ﬁlblr?a(t’ibhgcf&ck' énc{ ang. ?‘?r d I are listed in table

conpri se etero atons ecté e group
of Moxygen, nitrogen and sul fur, where the ring system
may additionally be substituted by F, d, Br, CF3,

CN, (C3-C6)-al kyl, 0-(Cl-C8)-al kyl, (Cl1-C4)-al koxy-

( Ctaidval kyl, hydroxy- (Cl- C4)-al kyl,

(Co-C8) - al kyl ene-aryl, oxo, CO(R71), CON(R72)(R73),
hydr oxyg COQ(R74), A N( R75)CO(<BL C6) - al kylG N( R76)(R7D

7) or 2 CH3 SCF pref erab
(Cl- Kyl | ﬁ) al koxf}‘?fl C4) - albﬁ a3toC

10- menber ed nDno- bi-, tri - or splrocycllc ring
whi ch—@y— CH C-F CH
B CH C-F CH CH
A
B CH C-F CH CH
-
m CH CF . CH CH
A
,Q CH CF CH CH
NH,
S”°= | CH C-F CH CH
,{} CH C-F CH CH
Cl
°'§ SCI CH C-F CH CH
H,CO
Fi EF CH C-F CH CH
F F
;Q_ CH C-F CH CH
F



conprise O to 3 heteroatons selected fromthe group of
oxygen, nitrogen and sul fur, where the ring system may
additionally be substituted by F, d, Br, CF3, CN,
(C1-C6)- alkyl, O (C1-C8)-alkyl,

(Co- C2) - al kyl ene-aryl, oxo, R71), CON(R72)(R73) |,
hydroxy N( R75) CO( C1 - C6) - al ky N(R76) (R77 ) or
SRCH3 ;particul &My prefer a(BHFy (Cl1- C8)CHt kyl , CH
(C1- | koxy-(Cl-C4)- alkyl, a 3 to 10- menber ed
nmono- or bicyclic ring which may conprise 0 to 2

het er sel ect@d fromtheCgfoup of Qlygen, CH
nitrog? and sul fur, where the ring system nay

addi fional Iy be substituted by F, d, B CON(R72)(R73),

N(R75) CO[C1 - CB) - al kyl, or SQRCH 3; R71, R72, R73,
R74; QS R76, R7thndependeréy of one &hother H, CH
|

(Cl1- kyl; or 20 R72 and R73 R76 and R77
i ndepepdent|y of 9 anot her tionally éb'get her w t h
the nifrbgen atom whi ch t y are bon a 5-6

menber ed ring which, apart fromthe nitrogen atom
may al conprise @41 furthercleteroatongH romthe CH
group N- (C1-C6) -al kyl, oxygen and sulfur. 25 In a
preferred enbodi nent, the present invention relates to
conpounds of the fornmula Ib in which 30 57 5 Xis a
bond EisTOS~ 11 11 ~ ~~ NNS S N--NN -NN

NIk /N or 1 where N-O the aforenenti oned
grU‘bﬁbéa%@‘S &t Kn X and Edodommdad inevern 8 prar&!ﬁﬂlanhépreferred

%@0%@3&“%‘9 Ogt?%?'%%ffg%%”gw (C2- os)’a| kenyl ,

5 N(R57) (R58), S02-CH3, CQ(R65); preferably Eis

R11 is preferably selected from the group consisting of:
n-propyl, n-butyl, iso-butyl, iso-pentyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclohex-(1)-enyl, phenyl, p-fluorophenyl, p-chlorophenyt, p-
bromophenyl, p-tolyl, p-methoxyphenyl, p-triflucromethylphenyl, p-

10 methylthiophenyl, o-fluorophenyl, o-chlorophenyl, o-cyanophenyl, m-
fluorophenyl, 2,4-difluorophenyl, 3-fluoro-4-methylphenyl, 2-nitro-4-
methylphenyl, 2-amino-4-methylphenyit,

E - —</j\>—— . \
| Cl F /
=N =N Hsc/&s

/ S
N y/
cl 28 N and 0o
15

K is preferably selected from the group consisting of:

-O-, bond, C=C, CH2, CH20, CONH, OCHp, CO, SCH2 and (CH2)»0.

X is preferably selected from the group consisting of bond, NH and CHo.



10

15

20

58 or S, NNNin which the groups may have the

af orenenti oned substituents; 5 Kis a bond; and /-Z

the other radicals Rl, R2, R10 and R11 and the group D

have the neanings indicated above in relation to the

definition of the radicals ofgg he 10 conpound of the

formula I'b. R11 in the aforenentioned conpounds of the

formula b is particularly preferably a substituted
Q- _or. bicyclic rin stemw th.5-10 .menbers,

Wi iRl e et BT S bRl S SO Tl ar N, o

and/or S, particularlya5 preferably—sphenyl with 0-1 N

atom cycl ohexyl or / syclic s ith 8-10

N, O #nd/ qr

menber 8 ad 1-2 hete [ @'
S. 'r her pref grTéd enbodi ment; X he preSen
i nvent\en/relates tp conpounds of the gornula | by

in\/\hich_)(isabond; 59 is or S where the '

afore oned groups_may optionally have substituents
from /5 th roup of , d, Br,/OH\ CF3, ,

OCF3, \O ¢L1- C6) -ark -06)= &l kyl N—™ —N N—
(C2- C6)=aNkenyl , N(RSB—(R58), SO2 and OO RO}/

preferably 10 N N 11 or in which the groups may have
the aforenenti oned substituents; Kis CH2, CH2CH2, O,

CH2O, ,©66k2, CO\( N(R67) @8-S, S, SCH2,
SO2 CH CO or, a\triple bo d;\ r ef er abl 0,
CH20, \ OCH2, ; atrigle\ nd;

and the other radicals R, 'R2, R3, R4, RH , R7, R8,
R9, R10, Rl11l, R67 and 20 R68 and the group D have the
nmeani ngs i ndi cated above in relation to the

definition of the radicals of the conpound of the
formula |'b. The anount_ of a conpound of formula (I)
né:’c@é%"é@@ combinatipas ©f e, de st #Ré E ayedistryl balpwef f ect
depends on a nunber of factors, for exanple the

speci fic 25 conpound chosen, the intended use, the:
ndilK arfd A dme miash raatborod) the ghattieldty preferred meanings for E and

R11 are as follows:

= [f Eis 1,4-phenylene, R11 is selected from the group consisting of:
cyclohexyl, p-tolyl, p-fluorophenyl, o-fluorophenyl, p-methoxyphenyl,
p-chlorophenyl, o-chlorophenyl, 2,4-diflucrophenyl, 3-fluoro-4-
methylphenyl, o-cyanophenyl,

Y _
ia ;
R,C S and \"O ) '

@N_
= |fEis

p-chlorophenyl, p-tolyl, p-fluorophenyl, p-methoxyphenyl, p-

, R11 selected from the group consisting of:

trifluoromethylphenyl, o-fluorophenyl, phenyl and



clinical condition of the patient. The daily dose is
generally in the range from0.3 ng to 100 ngy
(typically from3 ng to 50 ng) per day and per

ki | ogram of bodywei ght, for exanple 3-10 ng/ kg/day. An
i ntravenous dose may be, forqexanple, in the range
from0.3 ng to 1.0 ng/ kg, which can 5 suitably be

adm ni st e as i nfusion of 10 ng to 100 ng per

kil ogra p I nute. Suitable infusion solutions
for these f es may contain, for exanple, fromO.1
ng to 10 icall]y from1l ng to 10 ng, per
milliliter. Single doses may contain, for exanple,

froml ng to 10 g of the active ingredient. Thus,

a oL [ vark'

0 e igpREeb PRy &7 1hekhee Wi KCIRL R arb eih =
c aborcb aediisted &1 @bidV: oral |y, such as, for exanple,

tabl ets or capsules, may contain, for exanple, from

1.0 to 1000 ng, typically from10 to 600 ng. In the
capgp|afy:- pharmaceutical ly acceptable salts, the

af orenenti oned wei ght data are based on the wei ght of
the free conpodhtl from which the salt is def ved. 15

For the pro | axi s and therapy of th eove nti oned
condition§re?%g°pb%ﬂﬁounds of fornulaqfé yﬁﬁagﬁgeﬂ%ed
as the poNmeupRghetiyishdnylbut they are pref bly in

the formof a pharnmaceutical conposition w't
acceptable carrier. The carrier nust, of c®urse, be

accept abl e_| se that it is conpatible with

t he otherﬁfggwﬁgsgﬁ of the conpositio d s--not
harnful 20 for the patient's health. The c {er may
be a solid or a liquid or both and is preferably

f or mul at edP-WeROPRR"onpound as a si ngl e_?\jés_e\, for
exanple as a tablet, which may contain f QﬂLﬁ{0596t0
95% by wei ght of the active ingredient. O her

phar maceutp-€aldrgplenylve subst ances may |i kgWise be
present, including other conpounds of fo laNT) _ The
phar maceuti cal 25 conpositions of the invention can be
produced e known pharmaceuti ca—yet hods,
whi ch essgﬁg?gﬁ?eﬁ%%ﬂsist of m xi ng the —iNngr edi-ent s
wi t h pharnmacol ogi cally acceptable carriers d/ or

exci pients. Ph ceutical conpositions of e
I nvention Q}ﬁ<€£§;e_suitable for oral, /r eggal
topi cal , peroraky(for exanple sublingual)

parenteral (for exanple subcutaneous, intranuscul ar,

i ntradermal qv-TolMravenous) admi nistratiog, although
t he nost suitabl e node of adninistration0§E§§Qgs in
each individual case on the nature and sbdverity of
the condition to be treated and on the nature of the
conmpound-of frpBowila (1) used in each case. ted 35
formul ati ons and coated sl owrel ease forwﬁ(éi?ons al so
bel ong within the framework of the inventi-om

Pref erence_ | iven to acid- and gastric juice-
resistant‘*@%hﬁ?@ﬁ? s. Suitable coatings i stant to
gastric juice conprise cellulose acetaterh hal at e,
pol yvi nyl acetate phthal ate, _ h

hydr oxypr opyl net hyl cel | ul ose pht hal ate and ani onic

pol ymer s o% 6 t hacrylic acid and nethyl /7

nmet hacryl at'e. i’t abl e phar maceutical conpounds for
oral adm nistration may be in the formof separate

units such as, for exanple, capsules, cach
suckabl e 5 @ ets—or tablets, each of HEh tain a
defi ned anowat af t he conmpound of fornula ; as.

powders or. .granul es; as solution or suspension in an
aqueous or nonaqueous |liquid; or as an oil-in-water or
water-in-oil enul sion. These conpositions nay, as

al ready nenti oned, be prepared by ' : '
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any suitabl e pharmaceutical nmethod which includes a
step in which the 10 active ingredient and the carrier
(which may consist of one or nore additiona

i ngredi ents) are brought into contact. The
conpositions are generally mgduced by uniform and
honogeneous m xi ng of the active ingredient with a

li qui d amdMsthyithiebhenyl vi ded solid carrier [ after

which the product is shaped if necessary: us; for
exanple, a tablet can be 15 produced by conpressing or
nol di n@-Ammwdenethyipheagul es of the conpo wher e

appropriate with one or nore additional [ingredients.
Conpressed tabl ets can be produced by tablef%ng t he
compound in free- flowing formsuch as, for exanple, a

-powder or granules, where appropriate mxed with a

bi nder, glidant, inert diluent and/or one or nore 20
surface-active/ di spersing agent(s) in a suitable _
melé Ki iBe-Onend é@llstaag@@d,sN cafCHip the padisednrhyprederoech mreanings
the conpound, which is in powder formand is

nofPE EctiechRilit e @8 folws: |i quid diluent, in a suitable
machi ne. Pharnmaceuti cal conpositions which are

suitable for peroral (sublingual) 25 adm nistration
conpri si¢ ESsdkérbhenylahé cR4$1 ihselbcadnrah the gemupommsistirig of:

formula (1) with a flavoring, normal ]y sucrose and gu
ar abi c Rher{vhavg@@awh nabwyipa%q-bmyés's%ﬂemﬂc8@93@@905“%3/'
t he coqggyﬂgub&) nypert base such as gelatin and

gl ycerol or sucrose”and gum arabic. 30 Pharnaceutica
conpositions suitable for parenteral adm nistration

CEAT SR NGO B BRI
SR SRS B g, o enoes rectenc

i ntravenously, although adm nistration nay al so take
pl ace by subcutaneous, 35 intranuscul ar or intradernal
I ffadéMdn. These preparations can preferably be
produced by niéing the conpound with water and naking
the resulting thiution sterile and isotoni & with

bl ood. Injectﬁﬁgq?iconpositions of the inv i on
generally contain fromO0.1 to 5% by meighkiEE}Lhe
active conpound. 62 Pharnaceutical conposiM+0Ons

sui tabl e fOé Qectq adm nistration are preferably in
the form of C¥¢ABF&YHose suppositories. Thebe tan be
produced by m xing a conpound of the for Nl () with
one or nore conventional 5 solid carriers, for exanple
cocoa butter ,Praryl shapi ng the resulting mi re.

Phar maceuti cal conpositions suitable for,ngﬁéal use
on the skin are preferably in the form of & nt nent ,

cream |otion,_gpaste, spray, aerosol or oi Carriers
whi ch can be used are petrolatum I anol i-n;
pol yet hyl ene 10 gl ycols, al cohols and conbi i ons of

two or nore of these substances. . The actiFve
ingredient is generally present in a concentration of
from0.1 to 'hgm&%y wei ght of the conpositiony for
exanple fromO0.5 to 2% Transdermal adm nistration is
al so possi bl e. Pharnmaceutical conpositions

suitable for transdernmal uses can be in the form of

single plasters which are suitable for |ong-termclose
contact with the patient's epiderm s. Such plasters

St bR G s & B ineCr B BRY bt b e MR 31 E and
dipspphiess mdivas di spersed in an adhesive or

di spersed in a polyner. A suitable active ingredient
concentration is about .



20 1 %to 35% preferably about 3% to 15% A
particular possibility is for the active ingredient
to be rel eased by el ectrotransport or iontophoresis as
descri bed, for exanple, in Pharmaceutical Research
2(6): 318 (1986). The conpouq?; of the formula | are
di sti ngui shed by beneficial effects on 25 |lipid

nmet abolism and they are particularly suitable for

wei ght reducti and for maintaining a reduced wei ght
after MEIght/LEEEQLJOH has taken place in manmmals and
as anor c~ag ¢

R 1 RA% i€ thﬁgt&a‘]ﬁ%@v tg.i:; g'rét}edf ?(ggétlsft i

their low toxicity and
conpounﬂhemﬂmpﬂeommﬂwhﬁyﬂdiabbhnopmemWLconblnatlon
with other weight-reducing or anorectic 30 active
i ngredients. Further anorectic active ingredients of

5this type are nentioned, for exanple, in the Rote
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Li ste, chapter 01 under wei ght- reducing

agHTK % apieahd X BUPROAES Y partROMBS¥faEPme@ingdeof E and
active ingredients whi ch i ncrease the ener gy turnover
of Rtihaareligdicatethiatablé Misbdiead t o wei ght reduction or
el se those which influence the general 35 netabolism
of the organismin such a way that an increased
cairghle8/i-nt ake does not lead to an enlargenment of the
f at depots and a normal calorie intake leads to a
reduction of tReifat depots of the organi smE The
conpounds are_suitable for the prophyl a and, in
particul ar, 85 ei¥le treatnment of exces ﬁﬂ%@%’e@ﬁ or
obesity. The conpounds are further 63 suilmRlidiy the
prophyIaX|s and NN particul ar, for the’treatient of
type Il q? s,nof arteriosclerosis and for
normalizing Tipid netabolismand for the treatnent of
hi gh bIood The conpounds act as
antagonlstemgﬁgﬁapgnglso suitable for the freatnent of
di sturbances of 5 wellbeing and of psychiatidc

i ndi cations such as, for exanple, depressions,

anxi ety states, anxiety neuroses, schizophrenia and
for the treatment of disorders associated with the
circadian rhythmand for the treatnent of drug abuse.
10 KnisaCH D tamelrX s eohd othet taticul¥en praforret tegrongoohBsand
of the formula | can be adm nistered in conbination
wi Rih1 eane asrfollmvse ot her pharnmacol ogically active
subst ances which are selected, for exanple, from
anti di abetics, antiobesity agents, active ingredients
whi ch |ippes 1b4 %@nﬁ%ﬁésﬂﬁ‘? is Seletfkd #rcsmﬁgef B0 e SistiHifo
active ingredients for the treatnment an preventlon
15 of auesvi,cycioprepyt andexyclphedilabet es or associ at ed
wi th di abetes. Further pharnmacol ogically active
substances suitable in particular are: al
antidiabetics mentioned in the Rote Liste 2001,

cha 12. The may be 20. conbined with the

a:QQ,Nblfartdw i$ thﬂmdafhe pértichlariyrpreterieshmeanings of E and
i mprovenent of the

e?FF L Rigicat B PIBORIBPERNE LT ve T nor edi ent

conmbi nati on may take place either by separate

dfnﬂ etlon of the active ingredients to the
patd&tVIby in the form of conbination products in
whi ch a plurajﬁqy of active ingredients aregpresent in
one pharmaceutical 25 preparation. Mst of the active
i ngr edi ent sCy¢lepentybel ow ar e disclosed1thhbeweUSP

Di cti onar f. USAN and | nternationa

Phar nacop(éY‘gOh Vil e 2001. Suitable a‘g'lﬂ\l"%lné{%’é‘ﬁ cs

include insulin and insulin derivatives such as, for

30 exanple, Lantus(r) or HWR 1964, fast-acting

insulins (see US 6,221, 633),



anylin, GLP-1 and G.P-2 derivatives such as, for
exanpl e, those disclosed in WD 98/08871 of Novo
Nordi sk A/S, and orally effective hypoglycenic active
ingredients. 35 The orally effective hypogl ycen c
active ingredients include, pigferably,

sul fonyl ureas, biguanidi nes, neglitinides,

oxadi azol i dGysldpentd, thi azol i di nedi ones, cosi dase
i nhi bitors, glucagon receptor antagonisf§ﬁ<?E§P?l
agoni sts, potassi um channel openers such as, for
exanpl e, those disclosed in WD 97/26265 and WO
99103861 of Novo Nordisk A/S, insulin 64 20
sensitizers activators of insulin receptor kinase,

N[Fdis @Cﬂgc’d‘r}dl X Y€h b%ﬂéyffféspar‘tzemggyg) r}eH tf‘ﬁean: s of E and

stlnu atio 'uconeogenesi s an ycogeno SIS,

f0R11%réWﬁ&n@atbam RiBIo1% befovitl ycogen phosphoryl ase,

nodul ators of glucose uptake and gl ucose excretion,

conmpounds which alter lipid netabolism such as

anﬁip%g rlipidenmc active ingredients and

dem c active ingredients, e.g. HMGCoA

reduct ase i nhigigors, inhibitors of chol esteqgol
transport/of chol esterol uptake, inhibitors of bile
aci d reabseiGherepheny! i nhi bitors of nicrosg
triglyceride transfer protein (MIP), conmpotig whi ch
reduce food intake, PPAR and RXR agoni sts and active
ingredients pdTiolyl act on the ATP-depentjgRhegigleédssi um
channel of the beta cells. In one enbodi nent of the
i nventi on, tlﬁ’e 'f?rpé/ ent conpounds are adfrifthenvieng in
conbination gulin. In one enbod
i nventi on, n-gounds of the fornul aﬁlﬁﬁihéﬂylérﬂae
adninistered |n conblnatlon wi th an HM3CoA reduct ase
i nhi bitor such as sinvastatin, fluvastatin,
pravastatin, lovastatin, atorvastatin, cerivastatin,
I O$HY @hitfindtions ofAR$1 el'i‘bé?ﬂi E’Elféiecpfn féb‘i’e 'X'W&BW Ql‘é furMermore
compounds of the fornula are admnistered
c opaitinelarly rpraietrlredatmmﬂhhem éo dhe afcrenmritioned rﬂurbbmetions with

h zetimbe, tiqueside,

10 0 ftbReretiory R -EhFEMAALSH: the tnvention, the
conpounds of the fornmula | are 25 admnistered in
conblnatlon with a PPAR gamma agoni st, such as, for

xh#peeS rosiglitazone, pioglitazone, JTT-501, G
262570 | p4Qne enbodi nent of kpe i nvention, the E
conpounds of the fornmula | are adn1n|stered in
conbi oeRluomphehil PPAR al pha a@goni st, such as, f 30 .
exanpl e, GW 9578, GWN 7647. In one enbodi nment pﬁgrgé\
i nvention, the conmpounds of the formula I are
adm ni st j n conbination wth a m xed PPA
alpha/gaﬁﬁa ggonlst such éﬁﬁH?or exanpl e, gthgggene
AVE 80% AVE ﬁ134 AVE 0847, or_ as 35 descri bed
PCT/ US“YEEBEOPYCT/ Us 11490 (CHeM242734. 4. I n _an
enbodi nent of the invention, the conpounds of tku
formula | are adnministered in conbination with' a
fibrate such as, for exanple, fenofibrate,
clofibrate, bezafibrate. 65 In one enbodi nent of the
i nvention, the conpounds of the fornmula | are
adm ni stered in conbination with an MIP inhibitor such

15 aSThd E6mPBaRBS Bf the fBAnUIAPARSH Py HaliiRaryprddertad

embodiment compounds of the formula ia
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5 In one enbodi nent of the invention, the conmpounds of
the fornmula | are admnistered in conbination with
bil e acid absorption inhibitor (see, for exanple, US
6, 245, 744 or US 6, 221,897), such as, for exanple, HWR
1741. 10 In one enbodi nent of44he invention, the
conpounds of the fornmula | are admnistered in
conmbination with a CETP i nhRai2 or, such as, for

exanple, JTT-705. 1§ In one|enbodi nent of the
i nvention, the conpoynds of/~tthe for

admi ni stryed jAE | TRf-Q

adsor bent such as, fof exsnplg,

col esevel am In one Rtbodi meng, of the invention, the
conmpounds of the fornmula | are 20 adm nistered inla
conbi nation with an LDL receptor inducer (see US
6,342,512), such as, for exanple, HWVRL171, HWVR1586.

| inQRfIcR RO FdTBAlS FOf, RAR10) Yo iIFdD, dndgyrb 0P RUEd K Iﬁé\genthe

t he forrrul_a I are adm’'ni stered i n conbi na?i?on W t
AGHDrémantidnast meaninigsasnd A2’ xdefpiesl as R42awheirerR4@.and

| di f the, i ' hy f
t 1372 0P F BormParpo® gl it SRl FRYASBPRCET of AlTerAL T the
anlligxdetaand tHeshysidlogitally Riera® saltsIferddkl17. 30 In

one enbodi nent of the invention, the conpounds of the
formula | are adnministered in conbination with a

lipo L e i nhi i , h i X £,

N 2EhREisRa o RERAmEAL A hahyerd R i il R RE Ko, R,
CORPDURAZ arid §faeipb O EyIKahhva tige foNewiny Aleah@tst N

conmbi nation wth an ATP-citrate |yase inhibitor, such

as, for exanple, SB-204990. In one enbodi nent of the

[ jon, the conpounds of the for al are 6

AT HIREL o o MORPLIRAN A PBR ATAEE oiaCahaksl MGRTBRE)o
i nhibitor, such as, for exanple, BMS-188494 1n one
enbodi ment  ofRthdCnrivarmlkex-(¢h&galinbuarddt endifizform

formula | are 5 admnistered in conbination with a

| i popr ot ei ntagether wifhihe hitragaratem tg whichdhggre bonded a 4
Cl-1027 or nj 0| ' I, 13 the
Cnvent 1 on, Ba CenanbsAy thorld? BBy SERALIRE Hng Unibh apart
adm ni st er edrom tlee ntbiogahi atomyinidy eoinpriss @ torthadiditional

such as, for ?xarrPI e, 0,0 h_i stat. I n one enbodi nent

of the inverl§®ia Q‘H%Sééﬁ-kﬁdj 89 e 9rREP O PYgED- Nitgpgen and
adm ni st er ed i} GAEN [ bl i [

enmbodi nment , (%tdliﬁfgr’con‘pgEﬁ%éﬁg%rwtb%@c:‘@fynaégeﬁn@?g%deﬂ%naﬂy be

adm ni st er eGubBtitutad by F@(@@J@éoiélkgf[gcgqmt@w%my@«:%J@J)-

as, for exanple, tol butam de, gl ncl am de,

{1 21 OFIp DL ool By SR8 ERRY. (5o

conbi nat i on Mt ' ' f ,
rotform n 001 S EREr Gttt o R SRS G2
the fornul adr SWACH3; where R* and R” are not both CO(R26),

preferably H, (C1-Cg)-alkyl, -(CR78R79)¢-R12, (C1-Ca)-

alkoxy-(C1-C4)-alkyl, or R1 and R2 form together with the

nitrogen atom to which they are bonded a 4 to 10-membered
mono- or bicyclic ring which, apart from the nitrogen atom,
may comprise 0 to 2 additional heteroatoms selected from the

group of oxygen and nitrogen, where the heterocyclic ring



adm ni stered in conbination with a nmeglitinide, such
as, for exanple, repaglinide. 25 In one enbodi nent,
t he conpounds of the formula | are adm nistered in
conbi nation with a thiazolidinedione, such as, for
exanpl e, troglitazone, cigligpzone, pioglitazone
rosiglitazone or the conpounds disclosed in WO

97/ 41097 of 4 sterR@ﬁWannB@ﬁﬁWﬁ@sEDStﬂdﬁHl WF, (Qy-Cg)-alkyl,
particular 5-[[4-]

di hydr o- 3- \Y [ ] ] me
thyl]-2, 4- lt@hil %%ﬁ?lgg&lgcd%g@%@r! (%Je% Hﬁtﬁ?x*’he
conpounds of NiRre Rl a | are admini stered in

conmbi nation with 'an a-glucosidase inhibitor, such as,
for exanple, mglitol 35 or acarbose. In one

enpodi nent , C ounds the formula | are
adi ni st er ed”’i 2; gg?rbp??i?riag)ﬁy with an active ingredient

whi ch acts an 4 lpe3ATP- dependent pot assi um channel of
the beta cells, such as, for exanple, tol butam de, 67
glibenclanide glipizide, glinepiride or repaglinide.

one enbo npounds of the fornula | are
adﬂlnlster di@?@?ggngﬁﬁgflon with nore than one of the
af or ement i onegr gonpounds, e.g. in 5 conbination with a
sul fonylurea and netformn, wth a sulfonylurea and
acarbose, repaglinide and nmetformn, insulin and a

fonylure |@§ulln and netfornln insulin and
troglitazone; |néuI|n and | ovastatin, etc. The
conpounds of the invention may noreover be

admi pi r [ onpi i O i

A B30 § 2R o ptcRen ke8P G ReadRatiRa 10
ingredients.. In a fur r enbo t,~the cpmpounds of
the fornula' Pdﬁﬁipigﬂ%yﬁﬁ r CG%BEﬁE?EH with

T nmodul ators (see "Cocai ne- anphetanine- regul at ed

transcript influences energy netabolism anxiety and

gaR1 7 iaad R1&MR2EY bng R28, RILand\Rgeava, A, et al ., M

Hor none and thabol|c Research (2001), 33(9) ]
554-558), NPRdependsatly sif neanptheremticngily frgether with the
sul foni c aci
{4- (4- ami no'gtl'j? %n}g}om t%WI“ICh the aretbt?ndfcyc oheen]bered ring
met hyl } am dewhiblydamarbfrom tﬂm r@sfﬁ@eﬁh&ﬁﬁﬁlh)ay Mcomprlse 0-1
agoni sts (e.g. 1-am no- 1,2, 3, 4-tetrahydronapht hal ene

- 2- car boxyl ifurthei betprogtemadfeornythe Zrown bf/N-(€1206)-alkyl, oxygen
oxo-2, 3, 3a, 4,6, 7- L - L

hex ahydr opy ragoswifus, Befeiapiv tierrirg ipla purgliding ipeitieay

- 2-oxoet . orexin
ant agoni st sr}{é;'%[h%@p%?azﬁgoﬁ&}é@(ﬁﬁgﬂ%l -6-yl)- 3-
[ 1, 5] napht hyri di n-4-yl urea; hydrochl oride (SB-
334867-A)), H3 agonists
(Rt cl ohexyDH LOHE BEd)-atkyhYD-(Co4C Hralkylene-aryl, CN, S8-(C1-Cg)-
t et rahydr oi m dazo[ 4, 5-c¢ ] pyri di n-5-yl) propan- 1-one
oxal i ¢ aci d allflt 3-(120netbeoéd 3ROB)-) bi- DNEpiserydis ring vaREh may
antagoni st Sech?m[?r's;%_ilziongt nE{broatdrhs Frotn the group of N, O and S,

trimet hyl ph

-1,3, 9-tri azald theren2nymbeldd ARY hdy asnpNER further
OO/ 66585)), CRF BP antagonists (e-g. urocortin),

urocortin agubsttientdSucyasics OH,(€Fg.CN; oxo, (C1—Ce)-alkyi (Co-
(4-chloro-3- nethanesulfonylnethylphenyl) 2- [ -(2, 3-

-
goni ot s (o el IO R E AT S hiurmbdSitdngpo- or
) - 5-(2-cycl WF?‘TBXN%&% glzoﬁlp)éllsg ?f\@@fblltbms from the

5, 7-di met hyl1 acl uor oacet1 c
acid salt (WO 99/ 15525))
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serotonin reuptake inhibitors (e.g. dexfenfluram ne),
m xed sertoninergic and noradrenergi c conpounds (e.g_
WO 00/ 71549), 5HT agonists e.g. 1-(3 35

et hyl benzof uran-7 -yl )pi perazine oxalic acid salt (WO
01/.09111), bombesin agonistsyggal anin antagoni sts,
grow h hornone (e.g. human growh hornone), growh
hor none- r el egwiupgfdbPandds a(rﬁi-ﬂber&-yomn@'mbe(eﬁ-ring may

di i sopropyl ani noet h%ll car banoyl ) -3, 4-di hydro-1

H i soqui nol | ¢rRMPprige meeﬂsubstltaem StmhtaEbéIQH, o0 &(C1-V6)-
01/ 85695)), TRH agonists (see, for exanple, EP O 68
462 884), unsalviplONG1pCekatkyl; 2 or 3 nodul ators, leptin
agoni sts (see, for exanple, Lee, Daniel W; Leinung,
Matt hew C.; Rozhavskaya- Arena, Marina; G asso,

PaRBdc R85 Leptl n agoni sts as a potential approach to
the treatnment of obesity. Drugs of the Future (2001),

26(9), 873- 8 Q ri-pt i )

Dopr exi n) , %égg%r?%@ygos‘?éﬁe %ﬁb&ﬁ% rgftggba.s'a{;@’

00/ 40569) , PPAR nmodul ators (e.g. WO 00/78312), RXR
nodul ators or TR (3 agonists. In one enbodi nent of

t hB4Pnvent i of; (Qh@ﬁbﬁ"\‘é’? (qotGaealkyigredidint is leptin;
10 see,. for exanple, "Perspectives in the ther apeutl c
use of Iepti n", Sal vador, Javier; Gonez-Anbrosi,

Javi er; Fruhbeck, Gema, Expert Opinion on

Phar macot herapy (2001), 2(10), 1615-1622. In one

-Cig¥-alkyl, hydroxy-
dexanphat ani ne or 5 anphet am ne. ﬁﬁ{onesﬁen%’odyneny

ot onf | ur ancHE 4%8% Sl (e s ﬁ%é%%@ 5ot ner

active ingredient is sibutramne or the nono- and
bi sdenet hyl at ed active netabolites of sibutramne. In
on i e t -
o S e tRe) ROEERLBE SR N (C1-Cor
i ngredi ent igk@ezi ndol or phentermne. In one
enbodi nent, the conpounds of the fornmula | are
adm nistered in conbination with bul ki ng agents,
pr éferably i nsol ubl e bul king agents (see, for

Ml e, carldoiloakehakyt) (zunft H J; et al., Carob
pul p preparation for 30 treatnent of
hyper chol est erol em a, ADVANCES | N THERAPY (2001 Sep-

ortiuct 1 roiRar 7 ko0E: CRGr RTFEACEREHEL e Rooc

Ingredl ents GrbH, Industriepark Hochst , 65926
Frankfurt/Main)). Conbination with Caromax(r) is
poR52IR83j R540ne preparation or by separate

adm ni stration of conpounds of the fornula 35 | and
Caromax(r) . icdependdmtly of amei andthersHe@yrEg)-alkyl;al so be
adm nistered in the formof food products such as,
for exanple, in bakery products or nuesli bars. 69 CH

% cH3 JTh ?Or%e%_[gerle\é) ?aqgnfj -clz-grb%gl Sﬁet%%cgy%f)c ring structure

with 0-3 heteroatoms from the group of N, O and S, which

may optionally have substituents from the group of H, F, C|,

Br, CF3, OH, CN, OCF3, NO2, O-(C4-Cg)-alkyl, (C1-Cg)-alkyl,

8502-CH3, CO(R65);

preferably 5-7 membered bivalent carbo- or heterocyclic ring
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HOF v -OH The present conpounds may additionally be
adm ni stered in conbination wth one or nore

anti hypertensive active ingredients. Exanples of anti
hypertensi ve active ingredients are beta bl ockers such

as al prenolol, atenol, tinolgf, pindolol, propanolol

and netoprolol, ACE (angiotensin converting enzyne

i nhi bi t ors stiolsture witho P-2hetesbatomsefiamepeigroup of N, O and S,

captonr i1 GRRhBey oot bGAY BRI bRy e rpupot 1.
T 4 B 0L A R REEEIBICT Sk G
ARG TS W G AL T

Rem ngton: The Sci enc d Practice of Pharnmacy, ‘19th
edi tion, Cefriol SHPE &M IR RNt B
Easton, PA, '1995. It will be appreciated that every
sui t abl e conbi nati on of the conpounds of the

invention with one or nore of the~aforenentioped O
conmpounds and optionally one o e ot her \\ \(_7/
phar macol ogi cal ly active substa is to be \ /
regarded as covered by the scope ™t protection of the '
present invention. 15 Exanples The efficacy of the

conmpounds was tested as follows: Biological test
model : TBe anorecticgffect s tHsted on fepal e\ NVRI N
mce.\@ﬂthcﬁa@ﬂ, f\g%\}f/orﬂl? hourBl, théNtest
pr oduct adm ni s d by gav The 20 amn s
wer e housed si'ngly with frée access to drinking water

and were offered condensed mlk 30 mnutes after

adm ni ion of t roduct. T condensed M.l k N\
con t 1 orNwas rm ppd- eve Tour 7/ |
hours, \_and the general/ wel | bei ng_of the ani nal_s{/was =

observed. The neasured milk consunption was €o r éd
with the vehicle-treated control animals. 25 Table 1:
Anor eqy T cefT ect ured as eduction in the

cunul dfive{mlk ons ﬁtion eat ed ¢ it h
' Nunber oR\Reduct i Ofhd

cont i mal s | eOr al Nuni 7
i n doseani mal s/ -ani mal s/-the cuhttative m | k¢w@ ati ve
m | kcunmul ati ve [ ng/kg] consunpti on of consunption ofm |k
the treatedthe control consunption ani mal sani mal sas %
of the control NN[m]N[m] Exanple 4305/3.555/1. 7650
Exanpl e 13305/ 3. 705/ 1. 3464 71 DESCRI PTI ON OF
Ex#iieh vENT Sphorraliy dtaversibstitents &oanithe group iofidl, IFCEL, Br, OH,
val ues :

CF3, NO2, OCF3, O-(C1-Cg)-alkyl, (C1-Cg)-alkyl, (C2-Cg)-alkenyi,

N{R57)R58), SO2-CH3, CO(R65);

preferably
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The cloning of the cDNA for the human MCH receptor,

preparation of a reconbi nant HEK293 cell |ine which
expresses the hunman MCH receptor, and functional
measurenents with the reconbi nant cell |ine took place

in 10 anal ogy to the descri pt&@n by Audinot et al. (J.
Biol. Chem 276, 13554- 13562, 2001). A difference
fromt erence yas, howgver, the use of the

pl asni _K8 fhr@GEWms condtr gt
t he expxessi on vectdr. Th st used fdr the N N—
transfection was a transfornmed HEK cel TVl i ne né’msé
"PEAK Stable Cells" (likewi se from EDGE Bi osyst ens).

The 15 functional neasurenents of the cellul ar cal ci um

f1ux addi ti omof agoni st-N in the ence
of 4++Q@and pt-t he @ on togk pliace with th aijd of
the FL appar at us om Mol Devi¥es ( sing

the protocols of the apparatus manufacturer. 20 The
exanpl es and preparation nethods detail ed bel ow serve

r cxpichdfink Ebfonalf o AR dARPRL 3 ERIEKES o (e

i nvention can be prepared with the aid of reactions
whi ch are known in principle. For exanple, the
corfidbunds 25HWE€Capalkiyhed i n accordance with the

foll owi ng general reaction schenmes. 72 NRLIRz H2,
Pd(OH) 2 K2CO3, DVMF Method B Method C NRIR2 A AR R =
H Al kyl-X, NaH Method F RL = Alkyl 3 (for R2 = Ac,
Bot) CO, NHREBRAdFO; OMHAZEH0 N, $Q@z | N(R&NEO,
Method E R3 0 NHR, R2COOH TOTES Met hod E NRLR2 NRKR2
R R2=AC R2XGZBN(R28B{C(R69)R70))y, CO, C=C, SCHy, SO2CHg;

preferably a bond, O, OCH2, CH20, CON(R68),

(C(RB9YR70))y, particularly preferably CHo, CO, C=C;

v 1, 2, 3, preferably
1,2;

R66, R67, R68, R69, R70

independently of one another H, (C1-Cg)-alkyl;

R11 (C1-Cg)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyt, a 3 to 10-

membered mono-, bi-, tri- or spirocyclic ring which may
comprise 0 to 4 heteroatoms selected from the group of

oxygen, nitrogen and sulfur, where the ring system may

additionally be substituted by F, CI, Br, CF3, CN, (C1-Cg)-
alkyl, O-(C4-Cg)-alkyl, oxo, CO(R71), hydroxy,
'N(R75)CO(C1-Cg)-alkyl, or SO>CH3;

preferably (C1-Cg)-alkyl, (C1-C4)_-alkoxy-(C1-C4)-alkyl, a3to

-
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R2 = HA NaOH Method D TFA Mthod G O her conpounds

of the invention can be obtained by further routes

which are outlined by way of exanple in the follow ng
schene. 73 A A1) HO 2) R3-X, Cs2CB Method H NRLR2
R3COCI Method Q R3 NRIR2Z N NpR2 NR1IH O=CR2R3 }
Methods NN M KR' R R R NRLR2 74 Yet other

exanpl es wer E0-omsnabered rgnoe jayalia ring whishnaay eavinpgse O to

schere. 0t R DS R, blo hn W ofh  y SRRBr

Met hod R R' and sulfur, where the ring system may additionally be

substituted by F, Cl, Br, CF3, CN, (C1-Cg)-alkyl, O-(C1-Cg)-
alkyl, oxo, CO(R71), CON(R72)(R73), N(R75)CO(C1-Cg)-

alkyl, or SO2CHs;

R71, R72, R73, R74, R75, R76, R77
independently of one another H, (C1-Cg)-alkyl;

or
R72 and R73, R76 and R77
independently of one another optionally together with the
nitrogen atom to which they are bonded a 5-6 membered ring

which, apart from the nitrogen atom, may also comprise 0-1
further heteroatoms from the group of N-(C1-Cg)-alkyl, oxygen

and sulfur.

In a preferred embodiment, the present invention relates to compounds of

the formuia la,
in which

X is CH2CH2, N(R52), CH2, OCH2, SCH2, CH=CH, preferably

CH2CHy», CH=CH;
E is
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Descriptions of the general nethods used are to be
found by way of exanple described at the follow ng
pl aces: Methods A, B and Cin exanple 1; 10 Method D
in exanple 2; Method E in exanple 3; Method E-a in
exanpl e 275; 15 Met hod E—biiyexanple 286; R1 NR1R2
NRL R2 75 Method F in exanple '4; Method F-a in
5 Met hod in exanple 15; Method Hin
Met exanple 298; Method | in
8, Method\J j/n exanpl e 245; 10 Method J-a
in éxanpt'e 297; Met Kin exanple 250; Method L in
exanpl e 254; Method Min exanple 274; Method N.in
exanpl e 277; 15 Method O in exanple 279; Method O a
N@thod C>b in exanple 280; Method P
20 Method R

o » M hydr og@,ﬁeferably
atons are depicted for clarity in the structura
formul ae of the given exanples. 76 |In tables 6-13,
enanti oner-enri ched conpounds are identified by a
mar ked hydrogen ato he stereogenic center.
ot herw se, the
enant -enriche | es shown have the (R)

‘ m nopyrrolidine stereocenter.
5 b) Salt forms Many of the conpounds of the invention
are bases and can formsalts with appropriately
strong acids. In particular, after purification of the
conpounds by HPLC chromat ography using a
trKfIud?éﬁ%ﬁﬁiéDQEC&RﬁgﬁRgpglng nobi | e 10 phase they
may be in the formof hydrotrifluoroacetates. These
can be converted into the free bases shown by sinple
t rared tnendthef symbolstR1,dRR2,dR10, R11, R42, R42’, R52, R69 and R70

have the meanings indicated above in relation to a definition of the radicals

of the compound of the formula la.

In a further preferred embodiment, the present invention relates to

compounds of the formula la,
in which
X is N(R52), preferably NH, or C(R53)(R54);

E is

U ey /©/ | /(Nj/ o \©/

K - .is a bond, O or C(R69)(R70), preferably 0;
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the salts for exanple with sodi um carbonate sol ution.
c) Units of the characterizing data 15 The unit of the
stated nol ecular weight is "g/nol". Peaks observed in
the mass spectrumare indicated as the integral
quotient of the nolar noleculgg 1on nass and the
charge of the nolecular ion (nz). Exanple 1 20
N- Met hyIPIBIf@T@!Dly{Q [ 3- (4- phenoxyphenyl ) ur ei do] phenyl } pyr
rolid in- 3-yl)acetam de Method A 25 A solution of
4- phenoxyaniline (3.33 g) in DM (10 m) was added
dr@rmv'tmothtee s@mbolstR1,0R2 0R102RONRAZ] RaP'0RZD) Fe5:{ ZRM R69
in_DVF (12 m) cooled to OC. After 30 ninu
N—?rld BZDahﬁVﬁdBﬁéﬂ%f)'ﬂ% inslicated aboye fn relatiamin %é‘@f'%‘ﬂ?ﬂé’f the
) thiAG dropw se. The
rgrggi%, on s I:E%YJ:o;%&l\g/%]/ade%f e ?rrﬁﬁl?cfllgal ly at room:
terrperature for 2 hours and then at 80C for 30 30
m nut The m xt dr opwi se r 00
m§ & *Ie}ﬁé’arﬁ'fé%%ﬁ”ﬁ rb?‘i rrﬁaqdaveﬁ\n&e F‘i’mP@F Béﬁ?'e
W cfi‘ﬁ;go tgr. Alternatively,
h@h‘gﬁc%t%rt%rbcan aq@%ngghéﬁh%‘?eg with ethyl acetate
and 77 purified by chromatography after concentration.
This resulted in the product wth the nol ecul ar
wei ght of 444.54 (G26H28N403); M (ESI NRR45 ( MtHH) .

5 N[1 -(4- Arrinopheﬁ\l)pyro—ld
in-3-yl]- N—net hyl ECet e Nd B{A suspensi on of
N- net hyl - 11,(& nltrg[?h

pyrrolidin-3-yl]aceta 3DS g) and pal | adi X@S(
hydr oxi de (20% on car bon; O 9 g) in ethanol é

and et hyl acetate (300 n1) was vigorously sti rred

under a 10 hydrogen atnosphere (atnospheric pressure)

f an vighibio thies radideds &t 82 51 (hasd Riesnd #reoyredps ¥ and D have

t d the filtrat t .. Thi.
! dbiatateméntimed ra?%@'uee ' 8 e KR sysicla ety
2%%Ie3§teds§%1%"ﬂi‘1§4 : M5 (ESI): 234 (MtH+). 15
nitr

ophenyl
)pyrrolidin-3-yl]acetam de Method C

AR BOSRERR, AeBys  AL RY aBHE 08 Goume
(%&D%av@lﬁeqéﬁdvﬁﬁg%é}ﬂﬂgée (57.6 g) in DVF (300

m). After 2 hours, the reaction m xture was poured 20
into water, and the resultant precipitate was flltered
off with suctlon Alternatlvelz t he product can

beRBxR2 act edndfRandantly of speranathend, (Guiel-alky!, b§¢R78R79)o

chromat ography after concentration. This results in

t he product —Ri2, {CyHey )ralkexy(G@r-Cagialiu, (653-QgBalRenylCCO-
31-11 7N303): M5 (ESI): 264 (MrH+). 25 Exanple 2

1- [ 4- (3- Met r(mammnw FODH@ Hip)d R 12D T 0Ry-( G 1-028-20ky,
yphenyl )urea N H 3

COCH= CH(R13), COCC(R14),
CO(C(R15)(R16))qN(R17)(R18),

CO(C(R19)(R20))CON(R21)R22),

CO(C(R23)(R24))sO(R25); or R1 and R2 form together with

the nitrogen atom to which they are bonded a 4 to 10-
membered mono-, bi- or spirocyclic ring which, apart from the
nitrogen atom, may comprise 0 to 2 additional heteroatoms

selected from the group of oxygen, nitrogen and suifur, where



Met hod D A m xture of
N- et hyl - N- (1-{4-[ 3- (4- phenoxyphenyl ) ur ei do] phenyl } pyr
roldin- 3-yl)acetanide (6.0 g), ethanol (250 m),

water (60 m) and sodi um hydroxide solution (10 M 80

m ) was heated under reflux fg 12 hours. The 35

al cohol was distilled out and the resulting

preci pi t at e hedetetocyelisding sysiemmag addiionally bﬁ@ubstituted
washed wi th di chl oronet hane. Additi onal product

obt ai ned bbe(:Bn@bﬁﬁhl(@d)'@EdfautﬂeocﬁCgaﬁﬂbalbh'aé@ ﬁhé‘alkOXY-
chromat ography (silica gel, dichloronethane/ nethanol

9:1 with 1 ‘%ﬂarcal-bwbhwr@)(y-(wF@4)F@|ksdl, (@gtCojralkytene-aryl,
product with the nol ecul ar wei ght of 402.50

( C24H26N402) xS QRIA6); CANR2T ((Rﬂﬁ)&brydraxwﬁé@@(em)

N- Met hyl - N_(lFb{;f m&p :
phenoxyphenyN§it3® Hedlyalkyly NEBB 1 Rg230y B22CH3, where R1
2- phenyl acet a 10 Method E_TOTU (327 ng) was added
to a soluti ofi‘i"ra)% aremipgﬂw@% &% nopyrrolidin- 15

1-yl) phenyl ] henox ur ea 402

() e 0@ m%o%n%{%unﬂé@’f SnAagS Hela-Casgio
ng) and then a sol ution of phenylacetic acid (136

in DVF (1 m{CRAERIQUedR1As rCa) pkaryi(on-G4)ratkds COxC1-
hours at roomtenperature, water was added to the

m xture, andCglaligs-@RHCithedR 1, COGHRZIH(RAI8),a1@CC(R44),
organi ¢ phase was dried over magnesi um sul fate 20 and

10 concent r at edcOfd 1%' N@Es! DR 1 8)i @@(WREBRR@%&O{’RZS)

15

20

25

HPLC. This resu e product with the nol ecul ar

wei ght of 524} F@ﬂanﬁmf&&i‘%@&herm mESilﬁogériétand-thlch
as hydrotri fI uor oacet ate. 25 Exa

(R) - N Met hy|thgy @re banged @A%&m@”ﬁh@r@ﬂmgn@ Qfipydigying
}pyrrolldln- I

(R N[ Lo (4 Rick] %@éﬁi@;ﬂp@@rn& régen atom ﬁnaxl_comprlse Oto 2

met hyl acet amd:lhtncwm hetaosipths Selectckl fﬁerphbegwoﬂ cnxy@en

by nmethod A _This re uI ed in the %goduct Wih t

mol ecul ar welifjAgeRAn @Ef%"\("@éﬁltb% BEpCYals "PEsﬁY)Ste"M%ay
(Mo (0 Aldidartdy AR SRREERM B &) 5! (C1-Coralkyl, O4Ci-
[l sy de Oy oy AR CHC s, (S pbaloiere ary,

the product with the nol ecular weight of 233.32
( C13H19N30) ;oxolvBydesy) N(R3U(R¥2H SO2CH3, where R1 and R2 are
(R -N-Methyl -N-[1-(4-nitrophenyl

) pyrrolidi n-ribtpolta CO-607-0g)-Hkylet hod F

(R -N-[1-(4-Nitrophenyl)pyrrolidin-3-ylacetam de (1.3
g) was addedarticulpay p'refelsauyolndepee@emw ofored asattien bh,
hydride (50%in oil; 0.25 g) in (50 m). After
gas evol uti df1H3s)- aﬂbﬂsd@R"ﬂ'SMﬁ")et—ﬁﬁllﬂe (Co-G-aorye£1-Ca)-

added. 15 After one hour, the reaction ni xture was

cautiously 'tat_lqn,oﬂ:@zm-%}-blkmt-GO-(ca&Hg)OGJRTQCt ed with
ethyl acetate. The organic phase was dried over

megnesi um subOASER )R AMRRT(RL), SHRY ArRFRY!Sih tbetner

t he product w
with the nitrogen atom to which they are bonded a 4 to 10-

membered mono- or bicyclic ring which, apart from the
nitrogen atom, may comprise 0 to 2 additional heteroatoms
selected from the group of oxygen and nitrogen, where the

heterocyclic ring system may additionally be substituted by F,

(C1-Ce)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl, oxo, CO(C1-Cg)-
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nol ecul ar wei ght of 263.30 (C13H17N303); MS (ESI): 264
(MrH+) . 20

(R -N-[1-(4-Nitrophenyl)pyrrolidin-3-yl]acetam de

(R -N-pyrro lid in-3-ylaceta mde was reacted with
4-fluoronitro benzene by nethod C. This resulted in
the product with the nol ecul ar wei ght of 249.27

( C12H15N303)alkyshydesky,: NEED! }(RB2)+ Wwheps RiixampRE e not both
(S)-N Methyl -N-(1-{4-[ 3-(4-phenoxyphenyl ) urei do] phenyl
}pyrrolid i rﬁogéy-l%é@i‘wé;m de 30 The sequence descri bed
in exanple 4 was applied to (S)-Npyrrolidin-
3-ylacetam de. This resulted in the product with the
nmol ecul ar h ohts of .. 03) . : ;

305 (W) - B0 B S & & RIrED G L8 4; Muliahy

- [ 4- ( 3- Met hypraferabigyo, rigl2 8j n- 1

-yl ) phenyl ] - 3- (4- phenoxyphenyl )urea 5

(R -N-Methyl -N-(1-{4-[ 3-

(45 phenoxyp ' idi-ns : .
3- C)'/Iqj)1 acet amhﬁgég%gﬁeﬁglgéﬂtf E)E' %%Ac}rtr@%(mgi ' gj p%]fiega brhégdf t1 ed 2
in the product with the nol ecul ar wei ght of 402.50

(GArooNA02), VG (ESl Lo OB AHT) o, IR ScforkBly 0, 1,
-yl ) phenyl ] -3- (4- phenoxyphenyl ) urea 15

(S) - N- Met hyl -'N- ( 1- { 4- [ 3- (4- phenoxyphenyl ) ur ei do] phenyl
}pyrrolidin- 3-yl)acetam de was reacted by net hod D.

Thi,s,r lted.in the product with the | ecul a
oeR G REF 4G5catenaSlist i Andih: 2 bREITgahithmsy
20 Exanpl e &omprise 0-1 nitrogen atoms; _

(R -N(1-{4-[3-(4-Cycl opentyl oxyphenyl ) urei do] phenyl } p
yrrolidin-3-yl)-N nethylacetanm de 25 (R)-N-[I

- ( ! Enllg Y ey YRE Y,
acig? %F%’eﬁ\?\%’sl:{?%’a%%%’gx %ﬂ’oﬂ\}mz%’ﬂRZS%é?'o%%?ﬂ @?@x@%ﬂi |Jlalz ,eR29,
by nethod AR3MiR3teR3¢ted in the product with the
nol ecul ar wei ght of 436.56 (C25H32N403); MS (ESI): 437
( MrHH+) . independently of one another H, (C1-Cg)-alkyl;
(S)-N(1-{4-[3-(4-cycl opentyl oxy-phenyl ) -urei do] - pheny
| }-pyrrolidin-3-yl)-N 5 nethyl -acetam de was obt ai ned
anal ogously from (S)-N-[1-(4-am no phenyl)-pyrrolid i
n-B1§1]-N ndﬂ,r{)ﬂ‘i:éezaﬂl&bl{ @é(%—-@gtﬂﬂﬂybrﬁéﬂ%ﬁéjamfﬂﬁély i,
m xture of 4-nitrophenol (63.7 g), bronocycl opentane
(68.2 g), pdCasCspakiDCEHCheDa)-alkylbpaiioy)aryrurefavebly3da0
m ) was heated at 80C for 24 hours. After cooling, it
was dil uted (@tbgpatk@r and extracted with ethyl
acetate. The organic phase was washed with water,
drared over magnesium sulfate and concentrated. The
resi due was met hod B. This resulted in

hydr ogenat ed b
t 31 PBEE18 WReh aTKeReSIRELRRA s gRH and RE2 25 (Cl1
HISNO) ;M5 fbpendknt) 6F ohMdibther optionally together with the

nitrogen atom to which they are bonded a 5-6 membered ring

which, apart from the nitrogen atom, may also comprise 0-1
further heteroatoms from the group of N-{C1-Cg)-alkyl, oxygen

and sulfur; preferably the ring is pyrrolidine, piperidine,

N-methylpiperazine, morpholine;

R33 a 5-10 membered aromatic ring system which may comprise

a further heteroatom from the group of nitrogen, oxygen and
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cl opentyl oxyphenyl ) -3-[ 4- (3- net hyl am nopyrrolid
I yl)phenylJurea 20 H N

1- { -[ 3- (4- Cycl opent yl oxyphenyl ) ur ei do] phenyl }pyrro
in-3-yl)-N- nethyl acetam ge was reacted by method

D. This resulted in the product 25 with the nol ecul ar

\(A% ght gf 394uih# driddnbiz OREUBELItUMRI bIFS! I, (835Ce Y Alkit!) -
an

(S)-1-(4- cycbg(;ggnﬁékg r phenyl) - 3-[ 4- (3- net hyl am no- py
rrolidin-1- yl)-p ywl urea was obtai ned anal ogously
from (R - and (S)-N-(1-{4-[3-(4 30

cycl opentyl oxy- phenyl ) - urei do] - phenyl } - pyrrol i di n- 3-yl

) - Razet hy!l - agedRNOAES -EpARYE OL ilkyl I, CN, S-
(1-{4-[3-(4- C,ycl opent ylég}:yp eny%%?es?do]ypehneenay} pyrrol i

e oA B R Y o1
cycl opentyl OK%PIBEWJ or é’pw&cgclf@nﬁ@?mdd P%Bgﬁpg%el drfé o more

in- 1 -yl)phenyl]'urea Hun ase
mg) i n di chl belenmtomsdrqra tlme Qrou@fmfd\d GJZaﬂtﬂoSlrand thea'i 12

i od by Elhead B8 TR comprse Titthan S iRl i it as F,
d h | i

S 1 RGeS 48 B 3o

o ety At anBlsl, 1 ooy p%ﬁyo;(ém AR08 (Go-Co

et hyl - 1- net hgl urea 15 Ethyl isocyanat e 2
added dr opwi @ ylﬁﬁezﬁfSFoNlﬁ'Rﬁé)ﬁRﬁﬁ) LCOGH=EH C(R37)(R38))t
pent yl oxyphenyl)

-3-[4-(3- rret(tmgancmwymxmsnf(ma)) plxCyiQa)-atiayl( 20
nmg) and Hunig's base (10 ng) in dichloronethane (3

m). After @dmo&ce req-aﬂ@z [EOO(RA0), "I (RS

concentrated and t si due was purified by

t
Phe moi ecul 4f Siaeg R, be@%ébéga@ﬁ&w%ﬁ% Ay, o,
(153 ). 466 (MMrhembeldFRNGL bF BRYBREBRG WRic malPtafirRe 1-
1- (4-Cycl ope&hytema&hohmnfyom -tBe o3 of MetChahd G( Bhd She {et0

i di
oY eyl ) ani 'HSFW‘?%F‘PQ|"H33&°?/’“P5ﬁ%ﬂ§)1‘*j‘%5rsé’§s%%’e“t3 such as F,

(R)-5- Bromm@ O@W ??33, gl'l\? ox% 61(?01(-&)56) gﬁ%/l \'(\@1 @ﬂdaqgoxy

Q_/\I

10 a suspensi O

4- I t lid
0171 phoriTa BAKE. (G0 GRy Pl Chor AL ER Honat e
(20 ng) in DM= (3 nl). After 2 hours, the reaction

m xture was N{RIBRI)aFPEdrGentlkut ed, and the resi due
was purified by preparative HPLC Thls resulted in

t he product partitulahe preferabtyOit, O Cgils)aflky 93-168dmembered
(C28H37N503); Ms (ESI): 492 (M+H+) as
hydr ot ri f | uonoaaeembieyclic ring which may comprise 1-2 heteroatoms

from the group of N, O and S and the 3-10 membered ring

may comprise further substituents such as F, OH, oxo, {(C1-

Cg)-alkyl, CO(C1-Cg)-alkyl;

t . 0,1,2,3,4,5,6:



10 Exanpl e 13 4-(4-Ch | orophenyl) pi peridine
-1l-carboxylic acid {4-[3-(acetyl nethylam no)-
pyrrolidin-1-yl]phenyl}am de 15 C

N-[ 1- (4- Ami nophenyl ) pyrrolidin-3-yl]-N nmethyl acetam de
was reacted with carbonyl di i%@dazol e and then with
4- (4-chl orophenyl ) pi peri di ne by 20 nethod A This

resul ted i n 9he dypoefecablwitdr 2; iparimiiatypeferably?it of
455.00 (C25H31 CIN4AQ2); Ms (ESI): 455 (MrHt). (R)-

an S rophenyl i peridi ne-1-carboxylic
acﬁ{g’&{}} ‘:%'ZCEIF@ Iomet %yl) apm go) pyrrolidin- 1-ny

] phenyl } am de were obtai ned anal ogously from (R)- and
(S) - N-[ 1- ( 4- mdepoagddralyydf)ops drdther H, (C1-Cg)-alkyl;

i n-3-yl]-Nnethyacetam de. 25 Exanple 14 tert-Butyl
(RPF[1-(4-{[4-(4-

5 chR8AapiteR$H) pi peri di ne- 1- car bonyl ] ami no} -

R Y . P4, o0 R i M5 R b B e e
14 Chieroppihad SRR kg hich, apd A fitogen
resul ted i n &les.gnaylalso cuinprisen@-1furtbeuheterempgistfram the
513.09 (C28H37CI N403é qﬁarqikESI) 513 (MrH#).

tri

t ert-Butyl (mpuppf(M( yhehyOepyandosyliug and mav

n-3-yl]meth car amat e 10 ert - But net hyl -
10 _(4-nitrop %%t' g\?r%)smtﬁe M-132§3P‘]v)<%8'|‘%%nate vvas

hydr ogenat ed by method B. This resulted in the product
w th the nol ecul ar (%ht of 291.40 (CL6H25N302);
(EBPP: R3§2 (Worppendanly; rqnea'%nq}her((@s frét-Rygloplkyl, 5 fo '®

4-nit h lid 3-.vi te tert-But
(o 11 Cas nerTesHR ATaYS FiSo SRers WA LRy somiree,s2
al kyl at ed W fther RERITBABAREOY: tﬁ@td?@gp bf nﬂ—r'?dgén etneéhd

in the product with the nol ecul ar wel ght

15 ( C16H23N304) sultp dndShay beubsiittitead by FeiTl - Mb) alk I O—

20

25

30

(R-[1-(4- nrtrophenyl)pyrrol i di n-3-yl]carbamate
tert-Butyl %g % j-di n-3-yl carbamat e was react ed
with 4-fl uor n1i énzene by nethod C. This resulted
in the product wth the nol ecular weight of 307.35
(C1 5H21 N304); Ms (ESI): 308 (MtH+). 30 Exanple 15

( RR44- (4- Ch HO(T LERFaKY), chﬂ&é)%m@nﬁ fG@CQP&hkMe@reaéwﬂ
[ 4-(3- et hyl am no- pyrroli henyl ] am de 85

Met hod G NCH 5 Trifluoroacetic acrd (6.67 g) was added
to a solution of tert-butyl (R-[21-(4- {[4-(4-

chRérd ophenyl ((pi-Bej-alkyl, 5-10 membered aromatic ring system which
i n-1-carbonyl ] am no} phenyl) pzrrol i di n-

3-yl ] met hyl crwalaemmise1)-3 fgi erhetematomrfmmém@g(cw of

A fresisrgfﬁ§5§;§g0>{y‘§%ba@fqdpsd!ﬂr B 1985 b BRI BY F, cI,
(C1-Cg)-alkyl, O-(C1-Cg)-alkyl;

R78, R79  independenily of one another H, (C4-Cg)-alkyl, hydroxy-

(C1-Cs)-alkyl, OH, (C1-C4)-alkoxy-(C1-Ca)-alkyl;
R80, R81  independently of one another H, (C4-Cg)-aikyl;

R10 H, (C1-Cg)-alkyl;




10

16

20

25

di chl oronet hane. After washing with sodi um carbonate
sol ution, the 10 organic phase was dried over

magnesi um sul fate and concentrated. This resulted in
t he product with the nol ecul ar wei ght of 412.97
(C23H29CI N40) ; M5 (ESI): 413 fqwrHt+). Exanple 16 15

4- (4- Chl or ophenyl ) pi peri di ne-1-carboxylic acid

(4 {(R-3-[nethyl-(1-methyl -

PG 20 (A einpbeled BNRRRL R o Pefssaeyi TR R

car boxyl i ¢ \gign 0-4 HetedodtBRRYIGTR@ group of N, O and S, which
pyrrolidin-1-yl)phenyl]am de was réacted wth

1- met hy| pi penagioptiosallydagvsosupistituerds éronythmrloua afH, F, Cl,
This resulted in the product wth the nolecu

wei ght of 53, OH,(CBalOz @HOQCFCN@'(@SIQG) ailssé @Mr})
25 Exanple 17 4-(4-Ch

| or opheny! ) pilie@ni-(C €4 Fatkat, I5(F1 O )yatil (C1-Ce)-alkyl, (C2-Ce)-

(4- (R) - {3-[net hyl - (2-
pi peri di n-l-alk t@L0oA Mdl@llmgl%)ﬁ%/élaamﬁhyl mh-Cg)-
car oxy iC

e 86 C1 (R)-4- d}loropﬁp&yl)plperldln
%édréiéidr%'&#}ﬁ" 3?;9 KRG CHOE R e larah e,
%L'EFEL fEX5 M IREE0Re R0 He e Be: '\?@%ﬁ’éw(m
N Cat oyl 1 B0 1 el Pl ApBRpIG . Pt 9 e

t hi azol i di ngréferably@y Imerpberee] Hvalent bdtfblar br heterocyclic ring
-yl } phenyl ) anm de Cl E 2) 4- (4- Chl orophen piperidin -|

- car boxyl i ¢ SéEHCEJFFAW' T?e'i‘ﬁ?l’%??% rorg tf\{e group of N, O and S,
i di
DY oot hi g ol VLR BRETSLAGHEND) 0B SESRiICRSs #bhiing aroup of H,

| ted ey L(C1-
54310 (L:S?'*m“%c?hs"%%‘%?’“é” HOA-SN. OBES PB4 ecc

et o Gr A ChERTAPRE A APGIER"E-(CCoraikyiene-
Ll b or pac eyt KA N ReA Ree], 80, EHLPNRENEE 462

oy acet am Ao RS AR By B TRnEa P BINElE | i dazol o and
then w th 4-(AtieNhey priterbly 5-7Pmeaibdted Hikereidios: o

This resulted in the product with the nol ecul ar 87

wei ght  of smt@@cy@mm@rwbmmth Ovg hetsgpptongy from the

|(r'\]/H-|3_,|+g/| ] (5) éét'é’ N‘luor ad b:récipéﬁoxj&élf%wave substituents
(R-2.22 Trfﬁdcrh'ﬂ?% grd}&w@mv#: & B b gﬁ WOEWEERYOL -

lid i n3y| acetda md e was hydrog y netho

wei gt of - 25 A CsraaREbCates k. SBREDRED)

10
(R-2,2,2- TrS@Ih%T’Q}-Q@(%@EHyI -N-[1- (4-ni trophenyl)pyrro

ldin-3-yl] aecgetI??é geele_cted from the group consisting of



10

Trifluoroacetic anhydride (0.5 m) was added dropw se
to a solution of

(R -methyl -[ 1- (4-ni trophenyl ) pyrrolidin-3-yl]am ne
(0.48 g) in pyridine (2 m). After 3 hours, the
reaction mxture was diluted gyth water and extracted
15 with ethyl acetate. The organi c phase was washed

with citric acid solution, dried over_~qungpesi u AN
sul fate and concentrated. This resul t he m\O/
product with the nol ecul ar wei ght of ) g

(C131- 114F31\ 1303); Ms (ESI): 318 .
(R) - Met hyl -[1- (4-ni trophenyl)pyrrolidin-3-yl]amne A
solution~of tert-butyl (R -nethyl-[1-(4-nitro

phen yr 7 di n-3< }3 ; bamate\(\%/&?)/in /N
dichw;e-(SWreated Wy h \gﬂ]/
trifluorocacetic acid m), for 1 hdu-NThe reacti ,
solution was concentrated and the 25 residue was taken

up in dichloronethane. After washing with sodium

carbonafe sSolution, the Yyrganic phasg was dried ovef
magrresium siNfate—ahd c ntr atee{ Thi N+resul in —
the pro with the cul ar wei gh 221. 26 ( '

H1 5N302); M5 (ESI): 222 (MtH#). 30 Exanple 20
4- (4- Chl or ophenyl ) pi peri di ne-1-carboxylic acid

{4-]3- | met hyl a - pyrrolidipN .

-yl Fphk y|§lnT6r% 88 d | ~ N™ ™S

4~ (4- Chhordphenyl ) pi dine -1-carloxyl)c acid | P

{4-[3-(acetyl nethylam ne)- pyrrokidis=1l-yl],phen ;
5

| }am de was reacted with iodonet hane by nethod F.
This resulted int duct with the nol ecul ar wei ght

of CO3NECC26H33CIWACR) N, VB (EWM—H).
Exanphe 10 (R -4-\4- \ q
| or ophenyl ) pi peri di ne=t=car bokyl i c a¢+® an

(4-{3-[acetyl-(2- diethylam noethyl)am no] pyrrolid
in-1-yl }phenyl)amde O 15

(R -N-[1-(4- Am nophenyl )pyrrolidin-3-yl]-N(2-d

i et hyl am noet hyl )acetani de was reacted with

4-iHick mhay optiemally)Hzivessubdting iy frort ihedgréup Biiks F, CI, Br, OH,
resulted in the product with the nol ecul ar wei ght of
SATE 3, NOE30BFACONEDR L )-BikyI, (ESH)6)-8RY, (C4-Eis)-alkzhyi,

(R) -N-[1-(4- Ami nophenyl ) pyrrolidin-3-yl]-N(2-d iethyl
amy(R® S@LCHMOD(R65(;R) - N- (2- Di ethyl a mi

noe(t hy?&@[ 1-(4- ni3t roéhengl )pyrro lid in-3-yl]acetam
i de was hydrogenated by nethod B. This resulted in
the product with the nolecular weight of 318.47

( Greferablyngo) ;. Ms (ESI): 319 (MbH+) . 25

(R -N-(2-Di ethylam noethyl)-N-[1-(4-nitrophenyl)pyrrol

i di n-3-yl]acetam de
i tropheqnyl ) pyrrokidin-3-yl]acetam de was

(R) - NEEAN(4: %?1

r eact h 30~2-¢hlsro i IWthod E.\ —
Thi sleesullt ed iModuct\w h “the bl edul ar —N N—
wei ght Nof  348.+45 ( SNAOBYTMS (ESI):N349 (MeH+) . \__/

89 Exanple 22

-~ T wm T

which may optionally have the aforementioned substituents;




I -[4- (3 Di nethylan1nopyrrolld

i n-1-yl)phenyl]-3-(4-phenoxyphenyl)urea 5

D net hyl pyrrolidin-3-ylanine was reacted with
4-fluoronitro benzene, the resulting nitro conpound
was reduced with hydrogen andgginally the aniline was
reacted with CDI and 4-phenoXyaniline by nethod A B
and C. This 10 resulted in the product with the

' f 416.53 (C25H28N402); WMs (ESI):
Eggfk}#gﬁ)%%{%& 23 I\I-{Sr [ 3- (Acet yl) nmet hyl grri nzn

ey 1 pr opi R BT o1 0P8 AR KA o RaRY br opi oni

acid by nethod E. This resulted in the product wth
t he nol ecul ar wei ght of 437.59 (C26H35N303); Ms (ESI):

5 43862, (RE4HRE6525 Exanple 24 N (1-{4-[3-(4-

Cycl opent yl oxyphenyl ) ur ei do] phenyl }pyrrolidin-3-yl)ace
tam de 90 N-iRgeperidatitiy-o3onkaretisar HoGaCg)-akkyl, adytywpreferably
4-fl uoronitrobenzene, the resulting nitro conpound

was reduced jiniépertetitio @f Bnanghottieral | (CL08)- QIRP/I ine 5

was reacted with CDI and 4-cycl opentyl oxyani i ne by
method A, B and C. This resulted in the product with

the nol ecul ar wei ght of 422.53 (C24H30N403); M5

(B81): 423 (avibbhd,. O( BLHAMHA®)S, 0, SO2, N(R66), N(R67)CO,
(1-{4-[3-(4-cycl opentyl oxyphenyl ) urei do] phenyl } pyrrol i

10 di n-3- 10 ylgemeRes;, d(@éw@gﬁm*@t)w gesl GCa0=8N8 MK SD,CHy;

15

20

25

manner starting fro

V| gz&dﬁ%ﬁn%ﬁ g b eonam,
ni fro conpod#&hggﬁR?bﬁ @@ &mfft%kr)\% o@%ﬂcll;' EIVP? grqusga

the aniline was reacted w
4- cycl opent yAokdy Ehi@GHe, @VZQEQ%(%B)B(CW)@WI)W £0,

resulted in the product with the nol ecul ar wei ght of
450.59 (C26#E4N403); MS (ESI): 451 (MrH+). 25 Exanpl e
26 4-(4-Chlorop he nyl)pi pe ridi n- 1 -carboxyl ic
acid {4-[3-(acetyl nethyl -

ant no) pyr r oli, &, B; 4: piefferdbivet B 13) panjdulany tef&ibli 1,2;

N- Met hyl - N-pyrrolidin-3-ylacetam de was reacted wth
1-fluoro-2-nethyl- 4-nitrobenzene, the resulting nitro
C OREW U6l RS IFRsk! wi th hydrogen and finally the
anili'ne was react'ed with CDI and 4-(4

chl or opheny lipdemReidetpof Biie ERORRG H) d% @?ﬁal@yl This

resulted in the product wth the rm ecular wei ght of

469. 03 (C26H33CI N402); MS (ESI): 469 (MrH+). 10

Exanpl e 27 4-(4-Chlo rop henyl)pi pe rid i ne- 1 -ca

rikyl ic add,dCh4acg)Balkulc 6E4-C4retkoxlye Ov-@g)-alkyl, (C3-Cg)-
alkenyl, {(C3-Cg)-alkynyl, a 3 to 10-membered mono-, bi-, tri-

or spirocyclic ring which may comprise 0 to 4 heteroatoms
selected from the group of oxygen, nitrogen and sulfur, where

the ring system may additionally be substituted by F, Cl, Br,
CF3, CN, (C1-Cg)-alkyl, O-(C1-Cg)-alkyl, {C1-C4)-alkoxy-
(Cq1-Cy)-alkyl, hydroxy-(C1-C4)-alkyl, (Cg-Cg)-alkylene-aryl,
oxo, CO(R71), CON(R72)(R73), hydroxy, COO(R74),
N(R75)CO(C1-Cg)-alkyl, N(R76)}(R77) or SO2CH3 SCF3;



pyrrolidin-1-yl)-3-fluorophenyl}am de 15 C

N- Met hyl - N-pyrrolidin-3-ylacetam de was reacted with
1, 2-di fluoro- 4-nitrobenzene, the resulting nitro
conpound was reduced with hydrogen 20 and finally the
aniline was reacted with Cleﬁﬂd 4-(4-

chl or ophenyl ) pi peridine by nmethod A, B and C. This

resul ted in plegerap @;qtc mkﬂsfdzlpo:{giaﬁ@*mw@makyloésto

472.99 (C25H30CI ENA02): W5 (E

Exanpl e 28 41(6-méﬁ1benedph@md bBi erdr@pnecﬂclucarrﬂgowbhcmay
acid {4-[3-(acetyl neth

pyrrolidi n 1cqgmpose @ 1gy; h%@@iﬂr@ﬁﬁﬁ}e&m%@o'@f@h@gr@un of
hyl -
i A e

1,3,5-trifluo robenzene

5 corrp_ound WaSaddt %ﬁbs’ﬁﬂﬂé&%@rﬂ: afydpe, (ﬁFé‘%N}’(Gﬁée)

aniline was reacte

Thi s ?2'38{?e%ﬁff‘%bﬁ@%T”?pk%’k%(@%t%ﬁ%ﬂ%%?@@ﬁ1 . P
Exanpl o 20 CPNIEHPURIDHINGIS B PR GG R <

acid {4-[3- (acetgll net hyl am no
pyrrolidi n- INRTG)RAEX IS PpE l}arri de Cf 15
N- Met hyl - N-pyrrolidin-3-ylacetam de was reacted with

4-f | uor o- 2- r;ﬂrhguhlarl)lpr&feterlxlabﬂhi-@@-aIkyne(01esmj-alkngy—(c1 -Cy)-
nitro compound was reduced with hydrogen and finally

10 t he anil i ne alayg, a&dotddmembereDimamat or bicyclic ring which may

T e T asol ¢ R h i Dalgs Skttt et oo of;

f 469. 03 : |
Bcanpl e 30 0ot egeh ar e et e tsterinay

acid {4-[3- (fddtion tH@eyélﬁﬁttﬂﬁéd by, '@l BEi OF4, CN, (C1-Cg)-
-yl ]-2-fluorophenyl }am de 25

N- Met hyl - N-
2 a-ci 11 uor VoG G CoEbikd Eﬁ’é‘anbh ORErARTS

15 Corpaund sy EAERSICHAD AN S ?f”’ (i v e

4- (4-chl or ophenyl ) pi peridine by nethod A, B and C.
This resulted in the product with the nol ecul ar wei ght
of RAY,2R82, RTC2FRBOMRFHRPY,, RNB (ESI): 473 (MrH+). 5
Exanpl e 31 tert-Butyl

(R) - [ 1- ( 5- { [Md¢perciintly mf arydnophgred; (CrCe)-aliyhonyl ] am

no}pyridin- 2-yl)pyrrolidin-3-yl]nethyl carbamate
or
20 R72and R73, R76 and R77
independently of one another optionally together with the nitrogen atom to
which they are bonded a 5-6 membered ring which, apart from the nitrogen
atom, may also comprise 0-1 further heteroatoms from the group of

N-(C4-Cg)-alkyl, oxygen and sulfur.
25

In a preferred embodiment, the present invention relates to compounds of

the formula Ib

in which
30



10 d The synthetic sequence for preparing tert-butyl
(R-[1-(4-{[4-(4-chloro- phenyl)piperidin-1

- car bonyl ] am no} phenyl ) pyrrolidin-3-yl] net hyl car bamat e
15 was carried out starting from

2-chl oro-5-nitropyridine instgad of

4-fl uoronitrobenzene. This resulted in the product

wi Xh t hie enbbret,ul ar wei ght of 514.07 (C27H36CI N503) ;
M5 (ES!'): 514 (M+H+). Exanple 32 20

(R)-[4-(4-Cnhl orophenyl ) pi peri di ne-1-carboxylic acid

[ 6g(3-ngthyl am no- pyrrolid in-l-yl)pyridin-3-yl]am de
A 25 tert-Butyl (R -[I
-(5-{[4-(4-chl orophenyl) pi peri di ne- |

- car bonyl ] am no} pyri di n- AN
gs treat hl Vth
trifluoroacetic acid by nethod s resul t et—ish ,

2-yl)pyrrolidin-3-yl]nmethyl car bans

the product with the nol egul ar wei ght of 413.95

(C22H28CRBQ) - M5 (ESLF~ 414 ( R0 N
possi bl'g t ¢ obtai n&%;?(u MW V\B&(
[4-(4-cC ophenyl) pi idine-1 -cabpkylic act .
[ 6- (3-net hyl ami nopyrrolidin-yl)pyridin-3-yl]Janide in a

simlar nner. 94 le 33 v
4-(4-il orl:Ff/JLenyu { per Ndi ne-| -cdrboxylic aci _
{6-TN(ace IrrethyR'rrin - pyrroNidi K'T“ N
-yl ] pyr€¥n- 3-,yl } am a 5, , .
N- Met hyl - N-pyrrolidin-3-ylacetam de was reacted with

thod A, | C.
e nmol ecul ar wei ght’
of 490.99 (C25H29CI F2N402); MBS (ESI): 491 (Mt - H+).
Exanpl e 34

1-[ 4- (4- Di yPapinopi pexidi n\1-yl ) phenyl ] Wo
xyphenyl )urea 15/D neth peri Mim- 4-g ani ne S , where
reacted with 4=f1 uoronitrob ne, the resultNagQO

nitro conmpound was reduced with hydrogen and finally
the aniline
([ 1- (4- am nophenyl ) pi peri di n-4-yi]di met hyl am ne) was

e S bRigag ttupd PRE SOUETRY fRve SBRpfiEME it the
CRrBAY ot e O B OOH! €Y NGSATERE 000 - ChPalk &5tk

1-(4- Cycl opent vyl ) =3-{4- (4 hol i n-4-yl pi per
i dh@'&k@@gﬂgnyﬁiﬁggg% %Q)Z'é-"ﬁ’ &e@(%?rﬁ= 4-yl mor phol i ne
was reacted with 4-fluoronitrobenzene, the resulting
nitro conpound was reduced with hydrogen and finally
t igefibbly®is Wwas reacted with CD. and
4-cycl opentyl oxyaniline by method A, B and C. 5 This
resulted in the product with the nol ecul ar wei ght of
464.61 (C27H36N403); Ms (ESI): 465 (MrH+). Exanple 36




10 4-B

ut oxy- N-[ 4- (4- di net hyl am nopi peri di n-1-yl ) phenyl ] benza
m de N

([I-(4-Am nophenyl ) pi peri di n-4-yl ] di net hyl am ne) was
reacted with 4- 15 4-butoxybegyoic acid by nethod E.
This resulted in the product Wth the nol ecul ar wei ght
of 395. C24H33N302) ; M5 ( ESI ):§ 396 (MtH+). Exanple

- 37 4- (4 pbr op ' [ | T /TN
{4-[_3-%%% WW N N—
azetidi n>"-yl ] pheny m de,» C 1- (4-am Nefhenyl,) \ / ,

azetidin-3-yl]-Nnmethyl acetam de was reacted with
car bonyl di i m dazol e and 4-(4-chl orophenyl ) pi peri di ne

by net . This 25 lted in the praduct with phbx
nol I ar weight of 6 98[\[—@24H2 (ESI) |
441 (NKkH+)/ , g

N—[l-(4-Aninophenyl)azetidin-33yl]-N-nethyIacefanide
30
N-Methyl - N-[ 1- (4-ni trophenyl ) azeti di n-3-yl]acetam de
was hydrogenated by nmethod B. This resulted in the
i | ecul ar wei ght of 219.29
M5 [(ESI): 220 (M+H+). 96
1-£4-nitrophenyl)azetidin-3-yl]acetam de
i t rophenyl Yazeti di n-3-yl ] acet anm de was
al kyl ated wth i odonet hane by method F. This resulted
in the product with the nol ecul ar weight of 5 249.27
(C12H1I5N3®3); Ms (ESI): 250 (MtH+).
N intwibiéh hhé 8%&;@%@ HaQk itied BfoteiflchB6pédBUBSttudRIR! | C
anhydride (0.6 m) was added to a solution of
9 1- (4-nitrophenyl) 10 azetidin-3-ylanine (0.5 g) in
PYii di n . After one hour, volatile fractions
me&e re%é%é%&dg%%% resulted in the product with the
nol ecul ar  wei ght of 235.24 (Cl1 H1 3N303); Ms (ESI):
5 1-(4-Ntrophenyl)azetidin-3-ylam ne

¢ e aitiet tedicals K1l b oAt Bl 9 vk the GrAUB I v he

t:L g i MATAT b G ACH ‘

I BRNERSLATPAES U0 0 RS LA 3R LA RSB o
10 wetghpowaid dbBheXbrrinG@HDbL N302); MS (ESI): 194 (M+H+).

20 tert-Butyl

[1-(4-nitrophenyl)azetidin-3-yl]carbanmate tert-Butyl

azrY 1 Gh thehaBremeatic el 88hBolRds HERRLBMWMAIB is Partic_ularly

4-fl uoronitrobenzene by nethod C This resulted in

t hereferabilyca substhutedenantcanbisyclineingnsysiemagith 5310 members,

t( g&ﬁ@ﬁ%ﬁ%ﬁéifa s Egtselrgnéto?n%df ir{ ;':\)/grlﬂallar?\ﬁ &é%rdrpolres,?’p%rﬁcularly

15 [ lpreferbbi dreriynlvith@i @niionp) @@rdr@xgrdr@brd&@mé}swmmi}h 8-10
phenyl )azeti di n-3-yl ] nmet hyl carba mate_30 tert-Butyl
[ 1members Abg e yiejergatanes. o pagtiqulas P andiendt e was
reacted w th carbonyl diim dazol e and
4- (4-chl orophenyl ) pi peridine by nethod AL 35 This
r elsud fuether préfeeredrerbedimant, thé peesarit dovd rtionwelagéd toof

499. 06 7 ClN4A03; = MS (ESI): 499 (MrH+).
compo r%s c')_Pt e formula ib ( ) ( )

20

in which

X isabond;



97 tert-Butyl
[ 1- (4- am nophenyl ) azeti di n- 3-yl ] met hyl car bamat e
tert-Butyl nethyl-[1 -(4-n itrophenyl)azetid
in-3-yl}carba mate was 5 hydrogenated by nethod B.
This resulted in the product Eygth t he nol ecul ar
wei ght of 277.37 (C15H23N302); M5 (ESI): 278 (MrH+).
teet-Butyl nmethyl- [ 1 -(4-n itro ph enyl)azetid i is
n-3-yl]ca rb amate 10 tert-Butyl Ql -(4-nitrop hen
yl)aze A-3-y ha_+fat e wa atedg{l o
|odoms g8 by net hg This regulted in the)product
W th 0l ecul ar t of (C15H21 04y, Ms \U/
(ESI): 308 (M) . 15 Exanple 39 ! ’ :
4- (4- Chl or ophenyl ) pi peri di n-1-carboxylic acid
[4-(3-nmethyl am noazetid in- 1-yl)phenyl]amde O 20
tert-B [1 -(4-{[44-chl orophenyl) pi gerldln I
nyl ] gaino} -_g azeti di n- 3- ar ba
mat e s reacted wit f1 uoro%cetic \c d/ by net hod
G This resulted in the product with the nol ecul ar
wei ght of 398.94 (C22H27CI N40O); Ms (ESI): 399 (M+H+).

SR Re eﬂf?r%nz%tmew@w M@ erionely aue sHbtyeRtsdEIm
p“ﬁ%%f RobhEs e Rl dB5re. Rl Ao

si re t&rd with 98 carbonyl diimdazole and then with
4-3l¥)r § skakheayywﬁéﬁglﬁéo r%OB?HmﬁﬂCh@@(R. S¥hi s
resulted in the product with the nol ecul ar wei ght of
445. 53 (C25H27N503); M5 (ESI): 446 (MtH+). 5 Exanple
4

I\I-lpl\sbteh I -N-(l {4-[3-(4-piperidin-1-yl phenyl)ureido] phe
nyl}pyrrolldl n- 3-yl)acetamde 10 N-[1 -(4-Am no

phenyl )pyrrolid i n-3-yl]- N-methyl aceta md e was
reacte Ny di then with O
4-pipér|d|n1ylp d A This

in product Wi |ght°"of 45&@??
(C25H33N502) Exanpl e 42 ’

N-{4-[ 3- (Acetyl net hyl ani no) pyrroli di n-1- yl ] phenyl }-4-p
henoxybenzam de 20

Ny drich d@@ﬂ?@ Ay Héﬂ?é Hd é‘ﬂo?erﬁebﬂ:&né‘c‘j %ﬁﬁbéﬁﬁ@t am de

was reacte 4- phenoxybenzoi ¢ aci d by nethod E.
This resulted in the product with the nolecul ar

wej ght _of 429,52 (C26H27N303 I\/S}ﬁ(‘ESI %: 430@’%‘} d‘
2K Exaip Oz £hleGhz] @ %z@ybﬁéi QNRES N RHECH-S. SO2,
-yl ] phenyl } - 4- but oxybenzani de 99

CHpz, SO, SO2CH2, CO or a triple bond;

preferably CHs, O, CH20, OCH»>, CON(R68), SCH2, CO or a triple
bond; and

the other radicais R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R11, R67 and
R68 and the group D have the meanings indicated above in relation to the
definition of the radicals of the compound of the formula Ib.

The amount of a compound of formula (1) necessary to achieve the desired
biological effect depends on a number of factors, for example the specific
compound chosen, the intended use, the mode of administration and the



10

15

20

N-[ 1- (4- Ami nophenyl ) pyrrolidin-3-yl]-N nmethyl acetam de
was reacted with 4-butoxybenzoic acid by nethod E.
This resulted in the product with the 5 nol ecul ar

wei ght of 409.53 (C24H31 N303); Ms (ESI): 410 (M+H+).
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Pharmaceutical compositions of the invention are those suitable for oral,
rectal, topical, peroral (for example sublingual) and parenteral (for example
subcutaneous, intramuscular, intradermal or intravenous) administration,
although the most suitable mode of administration depends in each
individual case on the nature and severity of the condition to be treated and
on the nature of the compound of formula (1} used in each case. Coated
formulations and coated slow-release formulations also belong within the
framework of the invention. Preference is given to acid- and gastric juice-
resistant formulations. Suitable coatings resistant to gastric juice comprise
cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropylmethylceliulose phthalate and anionic polymers of
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Pharmaceutical compositions suitable for parenteral administration
comprise preferably sterile aqueous preparations of a compound of
formula (1), which are preferably isotonic with the blood of the intended
recipient. These preparations are preferably administered intravenously,
although administration may also take place by subcutaneous,
intramuscular or intradermal injection. These preparations can preferably
be produced by mixing the compound with water and making the resuliting
solution sterile and isotonic with blood. Injectable compositions of the
invention generally contain from 0.1 to 5% by weight of the active
compound.
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active ingredient to be released by electrotransport or iontophoresis as

described, for example, in Pharmaceutical Research, 2(6). 318 (1986).

The compounds of the formula | are distinguished by beneficial effects on
lipid metabolism, and they are particularly suitable for weight reduction and
for maintaining a reduced weight after weight reduction has taken place in
mammals and as anorectic agents. The compounds are distinguished by
their low toxicity and their few side effects. The compounds can be
employed alone or in combination with other weight-reducing or anorectic
active ingredients. Further anorectic active ingredients of this type are
mentioned, for example, in the Rote Liste, chapter 01 under weight-
reducing agents/appetite suppressants, and they also include active
ingredients which increase the energy turnover of the organism and thus
lead to weight reduction or else those which influence the general
metabolism of the organism in such a way that an increased calorie intake
does not lead to an enlargement of the fat depots and a normal calorie
intake leads to a reduction of the fat depots of the organism. The
compounds are suitable for the prophylaxis and, in particular, for the
treatment of excessive weight or obesity. The compounds are further
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suitable for the prophylaxis and, in particular, for the treatment of type I
diabetes, of arteriosclerosis and for normalizing lipid metabolism and for
the treatment of high blood pressure. The compounds act as MCH
antagonists and are also suitable for the treatment of disturbances of
wellbeing and of psychiatric indications such as, for example, depressions,
anxiety states, anxiety neuroses, schizophrenia and for the treatment of
disorders associated with the circadian rhythm and for the treatment of
drug abuse.

In a further aspect of the invention, the compounds of the formula | can be
administered in combination with one or more other pharmacologically
active substances which are selected, for example, from antidiabetics,
antiobesity agents, active ingredients which lower blood pressure, lipid-
lowering agents and active ingredients for the freatment and/or prevention
of complications caused by diabetes or associated with diabetes.

Further pharmacologically active substances suitable in particular are:

all antidiabetics mentioned in the Rote Liste 2001, chapter 12. They may be
combined with the compounds of the formula | of the invention in particular
for a synergistic improvement of the effect. Administration of the active
ingredient combination may take place either by separate administration of
the active ingredients to the patient or in the form of combination products
in which a plurality of active ingredients are present in one pharmaceutical
preparation. Most of the active ingredients listed below are disclosed in the
USP Dictionary of USAN and International Drug Names, US
Pharmacopeia, Rockville 2001.

Suitable antidiabetics include insulin and insulin derivatives such as, for
example, Lantus® or HMR 1964, fast-acting insulins (see US 6,221,633),
amylin, GLP-1 and GLP-2 derivatives such as, for example, those
disclosed in WQ 98/08871 of Novo Nordisk A/S, and orally effective
hypoglycemic active ingredients.

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

“ingredients, e.g. HMGCoA reductase inhibitors, inhibitors of cholesterol

transport/of cholesterol uptake, inhibitors of bile acid reabsorption or
inhibitors of microsomal triglyceride transfer protein {(MTP), compounds
which reduce food intake, PPAR and RXR agonists and active ingredients
which act on the ATP-dependent potassium channel of the beta cells.

In one embodiment of the invention, the present compounds are
administered in combination with insulin.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with an HMGCoA reductase inhibitor such as
simvastatin, fluvastatin, pravastatin, lovastatin, atorvastatin, cerivastatin,
rosuvastatin.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a cholesterol absorption inhibitor such as,

- for example, ezetimibe, tiqueside, pamaqueside.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a PPAR gamma agonist, such as, for
example, rosiglitazone, pioglitazone, JTT-501, Gl 262570.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with PPAR alpha agonist, such as, for

example, GW 9578, GW 7647.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a mixed PPAR alpha/gamma agonist,
such as, for example, GW 1536, AVE 8042, AVE 8134, AVE 0847, oras
described in PCT/US 11833, PCT/US 11490, DE10142734.4.

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



10

15

20

25

30

35

zzo 0o0o X O 10LUCO1I0 WZ N CU HCOco rTTn LO CV
Uy 1~ T ~0) N CO[~ LOLCDWLOUN) to LUco COC CD (D
co () TCDt\ECValLO(+) CT- LO)N-LON LOO It 1;
11 m M

65

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

administered in combination with an MTP inhibitor such as, for example,
implitapide, BMS-201038, R-103757.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with bile acid absorption inhibitor (see, for
example, US 6,245,744 or US 6,221,897), such as, for example, HMR
1741.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a CETP inhibitor, such as, for exampile,
JTT-705.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a polymeric bile acid adsorbent such as,
for example, cholestyramine, colesevelam.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with an LDL receptor inducer (see US
6,342,512), such as, for example, HMR1171, HMR1586.

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

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

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein lipase inhibitor, such as, for
example, NO-1886.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with an ATP-citrate lyase inhibitor, such as, for

example, SB-204990.

In one embodiment of the invention, the compounds of the formula | are
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administered in combination with a squalene synthetase inhibitor, such as,
for example, BMS-188494.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein(a) antagonlst such as, for
example, CI-1027 or nicotinic acid.

" In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipase inhibitor, such as, for example,
orlistat.

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

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

In one embodiment, the compounds of the formula | are administered in
combination with a biguanide, such as, for example, metformin.

In one further embodiment, the compounds of the formula | are
- administered in combination with a meglitinide, such as, for example,
repaglinide.

In one embodiment, the compounds of the formula | are administered in
combination with a thiazolidinedione, such as, for example, troglitazone,
ciglitazone, pioglitazone, rosiglitazone or the compounds disclosed in

WO 97/41097 of Dr. Reddy's Research Foundation, in particular 5-[[4-[(3,4-
dihydro-3-methyl-4-oxo-2-quinazolinylmethoxyjphenyllmethyl}-2,4-
thiazolidinedione.

In one embodiment, the compounds of the formula | are administered in
combination with an a-glucosidase inhibitor, such as, for example, miglitol
or acarbose.

In one embodiment, the compounds of the formula | are administered in
combination with an active ingredient which acts on the ATP-dependent
potassium channel of the beta cells, such as,_for example, tolbutamide,
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glibenclamide, glipizide, glimepiride or repaglinide.

In one embodiment, the compounds of the formula | are administered in
combination with more than one of the aforementioned compounds, e.g. in
combination with a sulfonylurea and metformin, with a sulfonylurea and

- acarbose, repaglinide and metformin, insulin and a sulfonylurea, insulin and
metformin, insulin and troglitazone, insulin and lovastatin, etc. The
compounds of the invention may moreover be administered in combination
with one or more antiobesity agents or appetite-controlling active
ingredients.

In a further embodiment, the compounds of the formula | are administered
in combination with CART modulators (see "Cocaine-amphetamine-
regulated transcript influences energy metabolism, anxiety and gastric
emptying in mice" Asakawa, A, et al., M.: Hormone and Metabolic
Research (2001), 33(9), 554-558), NPY antagonists, e.g. naphthalene-1-
sulfonic acid {4-[(4-aminogquinazolin-2-ylamino)methyljcyclohexyl-
methyllamide; hydrochloride (CGP 71683A)), MC4 agonists (e.g. 1-amino-
1,2,3,4-tetrahydronaphthalene-2-carboxylic acid [2-{3a-benzyl-2-methyl-3-
ox0-2,3,3a,4,6,7-hexahydropyrazolo[4,3-c]pyridin-5-yi)-1-(4-chlorophenyl)-
2-oxoethyl}-amide; (WO 01/81752)), orexin antagonists (e.g. 1-(2-
| methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-ylurea; hydrochloride (SB-
334867-A)), H3 agonists (3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-
tetrahydroimidazo[4,5-c]pyridin-5-yl)propan-1-one oxalic acid salt (WO
00/63208)); TNF agonists, CRF antagonists (e.g. [2-methyl-9-(2,4,6-
trimethylphenyl)-9H-1,3,9-triazafluoren-4-ylldipropylamine (WO 00/66585)),
CRF BP antagonists (e.g. urocortin), urocortin agonists, B3 agonists (e.g. 1-
(4-chloro-3-methanesulfonylmethylphenyl)-2-{2-(2,3-dimethyl-1H-indol-6-
yloxy)ethylamino]-ethanol hydrochloride (WO 01/83451)), MSH
(melanocyte-stimulating hormone) agonists, CCK-A agonists (e.g. {2-[4-(4-
chloro-2,5-dimethoxyphenyl)-5-(2-cyclohexylethyl)thiazol-2-ylcarbamoyl]-
5, 7-dimethylindol-1-yl}acetic acid triflucroacetic acid salt (WO 99/15525)),
serotonin reuptake inhibitors (e.g. dexfenfluramine), mixed sertoninergic
and noradrenergic compounds (e.g. WO 00/71549), 5HT agonists e.g. 1-(3-
ethylbenzofuran-7-yl)piperazine oxalic acid salt (WO 01/09111), bombesin
'agonists, galanin antagonists, growth hormone (e.g. human growth
hormone), growth hormone-releasing compounds (6-benzyloxy-1-(2-
diisopropylaminoethylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-carboxylic
“acid tert-butyl ester (WO 01/85695)), TRH agonists (see, for example, EP 0
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462 884), uncoupling protein 2 or 3 modulators, leptin agonists (see, for
example, Lee, Daniel W.; Leinung, Matthew C.; Rozhavskaya-Arena,
Marina; Grasso, Patricia. Leptin agonists as a potential approach to the
treatment of obesity. Drugs of the Future (2001), 26(9), 873-881), DA
agonists (bromocriptine, Doprexin), lipase/amylase inhibitors (e.g. WO
00/40569), PPAR modulators (e.g. WO 00/78312), RXR modulators or TR-
B agonists.

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

In one embodiment, the other active ingredient is dexamphatamine or
amphetamine.

In one embodiment, the other active ingredient is fenfluramine or
dexfenfluramine.

In another embodiment, the other active ingredient is sibutramine or the
mono- and bisdemethylated active metabolites of sibutramine.

In one embodiment, the other active ingredient is orlistat.
In one embodiment, the other active ingredient is mazindol or phentermine.

In one embodiment, the compounds of the formula | are administered in
combination with bulking agents, preferably insoluble bulking agents (see,
for example, carob/Caromax® (Zunft H J; et al., Carob pulp preparation for
treatment of hypercholesterclemia, ADVANCES IN THERAPY (2001 Sep-
Oct), 18(5), 230-6.) Caromax is a carob-containing product from
Nutrinova, Nutrition Specialties & Food Ingredients GmbH, Industriepark
Hoéchst, 65926 Frankfurt/Main)). Combination with Caromax® is possible in
one preparation or by separate administration of compounds of the formula
I and Caromax®. Caromax® can in this connection also be administered in
the form of food products such as, for example, in bakery products or
muesli bars.
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The present compounds may additionally be administered in combination
with one or more antihypertensive active ingredients. Examples of
antihypertensive active ingredients are beta blockers such as alprenolol,
atenol, timolol, pindolol, propanolol and metoprolol, ACE (angiotensin
converting enzyme) inhibitors such as, for example, benazepril, captopril,
enalapril, fosinopril, lisinopril, quinapril and rampril, calcium channel
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blockers such as nifedipine, felodipine, nicardipine, isradipine, nimodipine,
diltiazem and verapamil, and alpha blockers such as doxazosin, urapidil,
prazosin and terazosin. Reference may furthermore be made to
Remington: The Science and Practice of Pharmacy, 19th edition, Gennaro,
editor, Mack Publishing Co., Easton, PA, 1995.

it will be appreciated that every suitable combination of the compounds of
the invention with one or more of the aforementioned compounds and
optionally one or more other pharmacologically active substances is to be
regarded as covered by the scope of protection of the present invention.

Examples
The efficacy of the compounds was tested as follows:
Biological test model:

The anorectic effect was tested on female NMRI mice. After withdrawal of
food for 17 hours, the test product was administered by gavage. The
animals were housed singly with free access to drinking water and were
offered condensed milk 30 minutes after administration of the product. The
condensed milk consumption was determined every half hour for 7 hours,
and the general wellbeing of the animals was observed. The measured milk
consumption was compared with the vehicle-treated control animals.

Table 1:  Anorectic effect measured as the reduction in the cumulative milk
consumption of treated compared with control animals

Example Oral Number of Number of Reduction in
dose animals/- animals/- the
cumulative milk | cumulative milk | cumulative
[mg/kg] | consumption of | consumption of | milk

the treated the control consumption
animals animals as % of the
control
N/[mi] N/[mi]
Example4 |30 5/3.55 5/1.76 50

Example 13 | 30 5/3.70 _15M1.34 | 64
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DESCRIPTION OF EXPERIMENTS

Functional measurements to find IC50 values

The cloning of the cDNA for the human MCH receptor, preparation of a
recombinant HEK293 cell line which expresses the human MCH receptor,
and functional measurements with the recombinant cell line took place in
analogy to the description by Audinot et al. {J. Biol. Chem. 276, 13554-
13562, 2001). A difference from the reference was, however, the use of the
plasmid pEAK8 from EDGE Biosystems (USA) to construct the expression
‘vector. The host used for the transfection was a transformed HEK cell line
named “PEAK Stable Celis” (likewise from EDGE Biosystems). The
functional measurements of the cellular calcium flux after addition of
agonist (MCH) in the presence of ligand of the invention took place with the
aid of the FLIPR apparatus from Molecular Devices (USA) using the

protocols of the apparatus manufacturer.

The examples and preparation methods detailed below serve to illustrate
the invention without, however, restricting it.

The compounds of the formula | of the invention can be prepared with the
aid of reactions which are known in principle. For example, the compounds
were obtained in accordance with the following general reaction schemes.
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Other compounds of the invention can be obtained by further routes which
are outlined by way of example in the following scheme.
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Yet other examples were obtained as indicated in the following scheme.

0
R
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R N
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(M = Metal

Nu- = nucleophile)
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5 Descriptions of the general methods used are to be found by way of

example described at the following places:

Methods A, B and C in example 1;

10 Method D in example 2;
Method E in example 3;
Method E-a in example 275;

15

Method E-b in example 286;
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Method F in example 4;

Method F-a in example 264;

Method G in example 15;
Method H in example 237;
Method H-a in example 288;
Method | in example 238;
Method J in example 245;
Method J-a in example 297;
Method K in example 250;
Method L in example 254;
Method M in example 274;
Method N in example 277;
Method O in example 279;
Method O-a in example 292;
Method O-b in example 280;
Method P in example 285;
Method Q in example 290;

Method R in example 309.

General explanations

a) Mode of drawing the structural formulae

Only non-hydrogen atoms are depicted for clarity in the structural formulae

- of the given examples.
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in tables 6-13, enantiomer-enriched compounds are identified by a marked
hydrogen atom on the stereogenic center. Unless expressly noted
otherwise, the enantiomer-enriched examples shown have the (R)

configuration on the 3-aminopyrrolidine stereocenter.

b) Salt forms
Many of the compounds of the invention are bases and can form salts with
appropriately strong acids. In particular, after purification of the compounds
by HPLC chromatography using a trifluoroacetic acid-containing mobile

| phase they may be in the form of hydrotrifluoroacetates. These can be
converted into the free bases shown by simple treatment of a solution of

the salts for example with sodium carbonate solution.

¢) Units of the characterizing data
The unit of the stated molecular weight is “g/mol”. Peaks observed in the
mass spectrum are indicated as the integral quotient of the molar molecular

ion mass and the charge of the molecular ion (m/z).

Example 1
N-Methyl-N-(1-{4-[3-(4-phenoxyphenyl)ureido]phenyl}pyrrolidin-
3-yl)acetamide

LT

Method A
A solution of 4-phenoxyaniline (3.33 g) in DMF (10 ml) was added dropwise
to a solution of carbonyldiimidazole (2.92 g} in DMF (12 ml) cooled to 0°C.
After 30 minutes, N-[1-(4-aminophenyl)pyrrolidin-3-yl]-N-methylacetamide
(3.80 g) in DMF (10 ml) was added dropwise. The reaction solution was
kept initially at room temperature for 2 hours and then at 80°C for
30 minutes. The mixture was added dropwise to water (600 ml) and the
resulting precipitate was filtered off with suction and washed with water.

| Alternatively, the product can also be extracted with ethyl acetate and

N .
Ly
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purified by chromatography after concentration. This resulted in the product
with the molecular weight of 444.54 (C26H28N403); MS (ESI): 445
(M+H+).

N-[1-(4-Aminophenyl)pyrrolidin-3-yl]-N-methylacetamide

Method B

A suspension of N-methyl-N-[1-(4-nitrophenyl)pyrrolidin-3-ylJacetamide

(3.5 g) and palladium(ll) hydroxide (20% on carbon; 0.9 g) in ethanol

(150 ml) and ethyl acetate (300 ml) was vigorously stirred under a
hydrogen atmosphere (atmospheric pressure) for 3 hours. The catalyst was
then removed by filtration, and the filirate was concentrated. This resulted
in the product with the molecular weight of 233.32 (C13H19N30}); MS
(ESI): 234 (M+H+).

N-Methyl-N-[1-(4-nitrophenyhpyrrolidin-3-yljacetamide

Method C

4-Fiuoronitrobenzene (25.0 g) was slowly added to a suspension of
N-methyl-N-pyrrolidin-3-ylacetamide (25.2 g) and cesium carbonate

(57.6 g) in DMF (300 ml). After 2 hours, the reaction mixture was poured
into water, and the resultant precipitate was filtered off with suction.
Alternatively, the product can also be extracted with ethyl acetate and
purified by chromatography after concentration. This results in the product
with the molecular weight of 263.30 (C13H17N303). MS (ESI): 264
(M+H+).

Example 2
1-{4-(3-Methylaminopyrrolidin-1-y)phenyl]-3-(4-phenoxyphenyl)urea

COT

Method D

A mixture of N-methyl-N-(1-{4-[3-(4-phenoxyphenyl)ureido]phenyl}pyrroldin-
3-yl)acetamide (6.0 g), ethanol (250 ml), water (60 ml) and sodium
hydroxide solution (10 M; 80 ml) was heated under refiux for 12 hours. The
alcohol was distilled out and the resulting precipitate was filtered off with

o
H
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suction and washed with dichloromethane. Additional product was obtained
by concentration of the organic phase and chromatography (silica gel,
dichloromethane/methanol 9:1 with 1% triethylamine). This resulted in the
product with the molecular weight of 402.50 (C24H26N402); MS (ESI): 403
(M-+H+).

Example 3
N-Methyl-N-(1-{4-[3-(4-phenoxyphenyl)ureidolphenyl}pyrrolidin-3-yi)-
2-phenylacetamide

| A
QOQ ° OD":/)

Method E

TOTU (327 mg) was added to a solution of 1-[4-(3-methylaminopyrrolidin-
1-yl)phenyl}-3-(4-phenoxyphenylurea (402 mg) in DMF (3 ml) at 0°C. After
10 minutes, Hinig’s base (130 mg) and then a solution of phenylacetic acid
{136 mg) in DMF (1 ml) was added. After a reaction time of 12 hours at
room temperature, water was added to the mixture, and it was extracted
with ethyl acetate. The organic phase was dried over magnesium sulfate
and concentrated. The residue was purified by preparative HPLC. This
resulted in the product with the molecular weight of 520.64 (C32H32N403);
MS (ESI): 521 (M+H+) as hydrotrifluoroacetate.

Example 4
(R)-N-Methyl-N-(1-{4-[3-(4-phenoxyphenyl)ureido]phenyl}pyrrolidin-

~ 3-yl)acetamide

Q’QD’%

(R)-N-[1-(4-Aminophenyl)pyrrolidin-3-yl]-N-methylacetamide was reacted
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with 4-phenoxyaniline by method A. This resulied in the product with the
molecular weight of 444 .54 (C26H28N403); MS (ESI). 445 (M+H+).

(R)-N-[1-(4-Aminophenyl)pyrrolidin-3-yi]-N-methylacetamide
(R)-N-Methyl-N-[1-(4-nitropheny!)pyrrolidin-3-yljacetamide was
hydrogenated by method B. This resuited in the product with the molecular
weight of 233.32 (C13H19N30); MS (ESI): 234 (M+H+).

(R)-N-Methyl-N-[1-(4-nitrophenyl)pyrrolidin-3-yllacetamide

Method F

(R)-N-[1-(4-Nitrophenyl)pyrrolidin-3-yljJacetamide (1.3 g) was added in
portions to a suspension of sodium hydride (50% in oil; 0.25 g) in DMF
(50 ml). After gas evolution had ceased, iodomethane (0.82 g) was added.
After one hour, the reaction mixture was cautiously hydrolyzed with water
and exfracted with ethyl acetate. The organic phase was dried over
magnesium sulfate and concentrated. This resulted in the product with the
molecular weight of 263.30 (C13H17N303); MS (ESI): 264 (M+H+).

(R)-N-[1-(4-Nitrophenyl)pyrrolidin-3-yl]acetamide
(R)-N-pyrrolidin-3-ylacetamide was reacted with 4-fluoronitrobenzene by
method C. This resulted in the product with the molecular weight of 249.27
(C12H15N303); MS (ESI): 250 (M+H+).

Example 5
(S)-N-Methyl-N-(1-{4-[3-(4-phenoxyphenyl)ureido]phenyl}pyrrolidin-
3-ylyacetamide

0 . D‘””N/
SSRGS WO e

The sequence described in example 4 was applied to (S)-N-pyrrolidin-
3-ylacetamide. This resulted in the product with the molecular weight of
444.54 (C26H28N403); MS (ESI): 445 (M+H+).
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Example 6

(R)-1-[4-(3-Methylaminopyrrolidin-1-yl)phenyl]-3-(4-phenoxyphenyl)urea

SReSYe

(R) N-Methyl-N-(1-{4-[3-{4-phenoxyphenyl)ureido]phenyl}pyrrolidin-
3-yl)acetamide was reacted by method D. This resulted in the product with
the molecular weight of 402.50 (C24H26N402); MS (ESI): 403 (M+H+).

Example 7
(S)-1-[4-(3-Methylaminopyrrolidin-1-yl)phenyl]-3-(4-phenoxyphenyl)urea

(S)}-N-Methyl-N-(1-{4-[3-(4-phenoxyphenyl)ureido]phenyl}pyrrolidin-
3-yhacetamide was reacted by method D. This resulted in the product with
the molecular weight of 402.50 (C24H26N402); MS (ESI): 403 (M+H+).

Example 8
(R)-N-(1-{4-[3-(4-Cyclopentyloxyphenyl)ureido]phenyl}pyrrolidin-3-yl}-N-
methylacetamide

UQQ%

(R)-N-[1-(4-Aminophenyl)pyrrolidin-3-yl)-N-methylacetamide was reacted
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X

with 4-cyclopentyloxyaniline by method A. This resulted in the product with
the molecular weight of 436.56 (C25H32N403); MS (ES!): 437 (M+H+).

(S)-N-(1-{4-[3-(4-cyclopentyloxy-phenyl)-ureido}-phenyl}-pyrrolidin-3-yl)-N-
methyl-acetamide was obtained analogously from (S)-N-[1-(4-amino-
phenyl)-pyrrolidin-3-yl]-N-methyl-acetamide.

4-Cyclopentyloxyaniline
A mixture of 4-nitrophenol (63.7 g), bromocyclopentane (68.2 g), potassium
carbonate (63.3 g) and DMF (300 ml) was heated at 80°C for 24 hours.
After cooling, it was diluted with water and extracted with ethyl acetate. The
organic phase was washed with water, dried over magnesium sulfate and
concentrated. The residue was hydrogenated by method B. This resulted in
the product with the molecular weight of 177.25 (C11H15NO); MS (ES!):
178 (M+H+).

Example 9
1-(4-Cyclopentyloxyphenyl)-3-[4-(3-methylaminopyrrolidin-1-yt)phenyljurea

TS

N-(1-{4-[3-(4-Cyclopentyloxyphenyhureido]phenyl}pyrrolidin-3-yl)-N-
methylacetamide was reacted by method D. This resulted in the product
with the molecular weight of 394.52 (C23H30N402); MS (ESI): 395
(M+H+).

(R)- and (S)}-1-(4-cyclopentyloxy-phenyl)-3-[4-(3-methylamino-pyrrolidin-1-
yh)-phenyl}-urea was obtained analogously from (R}- and (S)-N-(1-{4-[3-(4-
cyclopentyloxy-phenyl)-ureido]-phenyl}-pyrrolidin-3-yl}-N-methyl-acetamide.

Example 10
Ethyt (1-{4-[3-(4-Cyclopentyloxyphenyljureido]phenyl}pyrrolidin-3-yl)methyl-
~ carbamate |
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T QA

Ethyl chloroformate (8 ul) was added dropwise to a solution of
1-(4-cyclopentyloxyphenyl)-3-{4-(3-methylaminopyrrolidin-1-yl)phenytlurea
(20 mg) and Hinig’'s base (10 mg) in dichloromethane (3 ml). After

12 hours, the reaction mixture was concentrated and the residue was
purified by preparative HPLC. This resulted in the product with the
molecular weight of 466.59 (C26H34N404); MS (ESI): 467 (M+H+) as
hydrotrifluoroacetate.

Example 11
1-(1-{4-[3-(4-Cyclopentyloxyphenyl)ureido]phenylpyrrolidin-3-yl)-3-ethyl-1-
methylurea

TAA O .8

Ethyl isocyanate (7 ul) was added dropwise to a solution of 1-(4-cyclo-
pentyloxyphenyf)-3-[4-(3-methylaminopyrrolidin-1-yH)phenyf]urea (20 mg)
and Hunig's base (10 mg) in dichloromethane (3 ml). After 12 hours, the
reaction mixture was concentrated and the residue was purified by
preparative HPLC. This resulted in the product with the molecular weight of
465.60 (C26H35N503); MS (ES!): 466 (M+H+) as hydrotrifluoroacetate.

Example 12

1-(4-Cyclopentyloxyphenyl)-3-(4-{3-[methyl-((R)-5-oxo-pyrrolidin-2- .
yimethyl)amino]pyrrolidin-1-yl}phenylurea
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(R)-5-Bromomethylpyrrolidin-2-one (15 mg) was added to a suspension of
1-(4-cyclopentyloxyphenyl)-3-[4-(3-methyaminopyrrolidin-1-yl)phenyljurea
(30 mg) and potassium carbonate (20 mg) in DMF (3 ml). After 2 hours, the
reaction mixture was filtered and concentrated, and the residue was
purified by preparative HPLC. This resulted in the product with the
molecular weight of 491.64 (C28H37N503); MS (ESI). 492 (M+H+) as
hydrotrifluoroacetate.

Example 13
4-(4-Chiorophenyl)piperidine-1-carboxylic acid {4-[3-(acetylmethylamino)-
pyrrolidin-1-yljphenyl}amide

N”(N /@/ NO\I\\EJ\

Cl

N-[1-(4-Aminophenyl)pyrrolidin-3-yi}-N-methylacetamide was reacted with
carbonyldiimidazole and then with 4-(4-chlorophenyl)piperidine by

method A. This resulted in the product with the molecular weight of 455.00
(C25H31CIN4Q2); MS (ESI): 455 (M+H+).

(R)- and (S)-4-(4-chlorophenyl)piperidine-1-carboxylic acid {4-[3-(acetyl-
methylamino)pyrrolidin-1-yl]phenyllamide were obtained analogously from
(R)- and (S)-N-[1-(4-aminophenyl)pyrrolidin-3-yll-N-methyacetamide.

‘Example 14
tert-Butyl (R)-[1-(4-{[4-(4-chlorophenyl)piperidine-1-carbonyllamino}-
phenyl)pyrrolidin-3-yllmethylcarbamate
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tert-Butyl (R)-[1-(4-aminophenyl)pyrrolidin-3-yijmethylcarbamate was
reacted with carbonyldiimidazole and then with 4-(4-chlorophenyl)piperidine
by method A. This resulted in the product with the molecular weight of
513.09 (C28H37CIN40O3); MS (ESI): 513 (M+H+).

tert-Butyl (R)-[1-(4-aminophenyl)pyrrolidin-3-yijmethylcarbamate

tert-Butyl (R)-methyl-[1-(4-nitrophenyl)pyrrolidin-3-yljcarbamate was
hydrogenated by method B. This resulted in the product with the molecular
weight of 291.40 (C16H25N302); MS (ESI): 292 (M+H+).

tert-Butyl (R)-methyl-[1-(4-nitrophenyl)pyrrolidin-3-yljcarbamate

tert-Butyl (R)-[1-(4-nitrophenyl)pyrrolidin-3-yljcarbamate was alkylated with

iodomethane by method F. This resulted in the product with the molecular
weight of 321.38 (C16H23N304), MS (ESI): 322 (M+H+).

tert-Butyl (R)-[1-(4-nitrophenyl)pyrrolidin-3-yljcarbamate

tert-Butyl (R)-pyrrolidin-3-ylcarbamate was reacted with 4-fluoronitro-

benzene by method C. This resulted in the product with the molecular
weight of 307.35 (C15H21N304); MS (ESI): 308 (M+H+).

Example 15
(R)-4-(4-Chlorophenyl)piperidine-1-carboxylic acid [4-(3-methylamino-
pyrrolidin-1-yl)phenyllamide
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Method G

Trifluoroacetic acid (6.67 g) was added to a solution of tert-butyt (R)-[1-(4-
{[4-(4-chlorophenyl)piperidin-1-carbonylJamino}phenyl)pyrrolidin-
3-yllmethylcarbamate (1.5 g) in dichloromethane (50 ml). After 3 hours,
volatile fractions were removed and the residue was taken up in
dichloromethane. After washing with sodium carbonate solution, the
organic phase was dried over magnesium sulfate and concentrated. This
resulted in the product with the molecular weight of 412.97
(C23H29CIN4O); MS (ESI): 413 (M+H+).

Example 16
4-(4-Chlorophenyl)piperidine-1-carboxylic acid (4-{(R)-3-[methyl-(1-methyl-
piperidin-3-ylcarbonyl)amino]pyrrolidin-1-yl}phenyl)amide

A O\N\lQ“/

(R)-4-(4-Chlorophenyl)piperidine-1-carboxylic acid [4-(3-methylamino-
pyrrolidin-1-yl)phenyllamide was reacted with 1-methylpiperidine-3-
carboxylic acid by method E. This resulted in the product with the molecular
weight of 538.14 (C30H40CIN502); MS (ESI): 538 (M+H+).

Ci

Example 17
4-(4-Chlorophenyl)piperidine-1-carboxylic acid (4—(R)-{3-[methyl-(_2-
piperidin-1-ylacetyl)amino]pyrrolidin-1-yl}phenyl)amide
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(R)-4-(4-Chlorophenyl)piperidine-1-carboxylic acid [4-(3-methylamino-
pyrrolidin-1-yl)phenyllamide was reacted with piperidin-1-ylacetic acid by

5 method E. This resulted in the product with the molecular weight of 538.14
(C30H40CIN502); MS (ESI): 538 (M+H+).

Exam.pie 18
10 4~(4-Chlorophenyl)piperidine-1-carboxylic acid (4-(R)-{3-[methyl-(2-oxo-
thiazolidine-4-carbonyhamino]pyrrolidin-1-yl}phenyl)amide

(R)-4-(4-Chlorophenyl)piperidin-1-carboxylic acid [4-(3-methylamino-
15 pyrrolidin-1-yl)phenyllamide was reacted with 2-oxothiazolidine-

4-carboxylic acid by method E. This resulted in the product with the

molecular weight of 542.10 (C27H32CIN50O3S); MS (ESI): 542 (M+H+).

20 Example 19
(R)-4-(4-Chlorophenyl)piperidine-1-carboxylic acid (4-{3-fmethyl-(2,2,2-
trifluoroacetyl)amino]pyrrolidin-1-yl}phenyl)amide

A QO\N\);{

Cl

25
(R)-[N-[1-(4-aminophenyl)pyrrolidin-3-yi}-2,2,2-trifluoro-N-methylacetamide
was reacted with carbonyldiimidazole and then with 4-(4-chlorophenyl)-
piperidine by method A. This resulted in the product with the molecular
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weight of 508.98 (C25H28CIF3N402); MS (ESI): 509 (M+H+).

(R)-[N-[1-(4-Aminophenyl)pyrrolidin-3-yl]-2,2,2-trifluoro-N-methylacetamide

(R)-2,2,2-Trifluoro-N-methyl-N-[1-(4-nitrophenyl)pyrrolidin-3-yl]lacetamide
was hydrogenated by method B. This resulted in the product with the
molecular weight of 287.29 (C13H16F3N30); MS (ESI): 288 (M+H+).

(R)-2,2,2-Trifluoro-N-methyl-N-[1-(4-nitrophenyl)pyrrolidin-3-yllacetamide

Trifluoroacetic anhydride (0.5 ml) was added dropwise to a solution of
(R)-methyl-[1-(4-nitrophenyl)pyrrolidin-3-yl]amine (0.48 g) in pyridine (2 ml).
After 3 hours, the reaction mixture was diluted with water and extracted
with ethyl acetate. The organic phase was washed with citric acid solution,
dried over magnesium sulfate and concentrated. This resulted in the
product with the molecular weight of 317.27 (C13H14F3N303); MS (ESI):
318 (M+H+).

(R)-Methyl-[1-(4-nitrophenyl)pyrrolidin-3-ylJamine

A solution of tert-butyl (R)-methyl-[1-(4-nitrophenyl)pyrrolidin-3-yl]-
carbamate (0.7 g} in dichloromethane (5 ml) was treated with trifluoroacetic
acid (3 ml) for 1 hour. The reaction solution was concentrated and the
residue was taken up in dichloromethane. After washing with sodium
carbonate solution, the organic phase was dried over magnesium sulfate
and concentrated. This resulted in the product with the molecular weight of
221.26 (C11H15N302); MS (ESI): 222 {M+H+).

Example 20

4-(4-Chlorophenyl)piperidine-1-carboxylic acid {4-[3-(acetyimethylamino)-
pyrrolidin-1-yllphenyl}methylamide
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4-(4-Chlorophenyl)piperidine-1-carboxylic acid {4-[3-(acetylmethytamino)-
pyrrolidin-1-yljphenyl}lamide was reacted with iodomethane by method F.
This resulted in the product with the molecular weight of 469.03
(C26H33CIN4O2); MS (ESI): 469 (M+H+).

Example 21
(R)-4-(4-Chlorophenyl)piperidine-1-carboxylic acid (4-{3-[acetyl-(2-
diethylaminoethyl)amino]pyrrolidin-1-yi}phenyl)amide

0 g
" J(N /@,N/J\ ;/\\/N\/

al

{R)-N-[1-(4-Aminophenyl)pyrrolidin-3-yi]-N-(2-diethylaminoethyl)acetamide
was reacted with 4-(4-chlorophenyl)piperidine by method A. This resulted in
the product with the molecular weight of 540.15 (C30H42CIN502); MS
(ESt): 540 (M+H+).

(R)-N-[1-(4-Aminophenyhpyrralidin-3-yl]-N-(2-diethylaminoethyl)acetamide
(R)-N-(2-Diethylaminoethyl)-N-[1-(4-nitrophenyl)pyrrolidin-3-ylJacetamide
was hydrogenated by method B. This resulted in the product with the
molecular weight of 318.47 (C18H30N40); MS (ESI): 319 (M+H+).

(R)-N-(2-Diethylaminoethy!)-N-[1-(4-nitrophenyl)pyrrolidin-3-yl]lacetamide
(R)-N-[1-(4-nitrophenyl)pyrrolidin-3-yl]lacetamide was reacted with

2-chloroethyldiethylamine by method F. This resulted in the product with
the molecular weight of 348.45 (C18H28N403); MS (ESI): 349 (M+H+).
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Example 22
1-[4-(3-Dimethylaminopyrrolidin-1-yi)phenyl}-3-(4-phenoxyphenyljurea

oreL
O T

Dimethylpyrrolidin-3-ylamine was reacted with 4-fluoronitrobenzene, the
resulting nitro compound was reduced with hydrogen and finally the aniline
was reacted with CDI and 4-phenoxyaniline by method A, B and C. This
resulted in the product with the molecular weight of 416.53 (C25H28N402);
MS (ESI): 417 (M+H+).

Example 23
N-{4-[3-(Acetylmethylamino)pyrrolidin-1-yllphenyl}-2-(4-iscbutoxy-
phenyl)propionamide

N-[1-(4-aminophenyl)pyrrolidin-3-yi]-N-methylacetamide was reacted with
2-(4-isobutoxyphenyl)propionic acid by method E. This resulted in the
product with the molecular weight of 437.59 (C26H35N303); MS (ESI): 438
(M+H+).

Example 24
N-(1-{4-[3-(4-Cyclopentyloxyphenyl)ureido]phenyl}pyrrolidin-3-yl)acetamide
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e
>;o
N-Pyrrolidin-3-ylacetamide was reacted with 4-fluoronitrobenzene, the
resulting nitro compound was reduced with hydrogen and finally the aniline
* was reacted with CDI and 4-cyclopentyloxyaniline by method A, B and C.
This resulted in the product with the molecular weight of 422.53
(C24H30N403); MS (ESI): 423 (M+H+).

(R)- and (S)-N-(1-{4-[3-(4-cyclopentyloxyphenyl)ureido]phenyli}pyrrolidin-3-
yl)acetamide were obtained in an analogous manner starting from (R)- and
(S)-N-pyrrolidin-3-ylacetamide.

Example 25
N-(1-{4-[3-(4-Cyclopentyloxyphenylureido]phenyl}pyrrolidin-3-yl)-N-
ethylacetamide

e
O\OQ/ o \Q\NQ,N/; i

N-Ethyl-N-pyrrolidin-3-ylacetamide was reacted with 4-fluoronitrobenzene,
the resulting nitro compound was reduced with hydrogen and finally the
aniline was reacted with CDI and 4-cyclopentyloxyaniline by method A, B
and C. This resulted in the product with the molecular weight of 450.59
(C26H34N403); MS (ESI). 451 (M+H+).

25

Example 26
4-(4-Chlorophenyl)piperidin-1-carboxylic acid {4-[3-(acetylmethyl-
amino)pyrrolidin-1-yl]-3-methylphenyl}amide
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OO SO,

N-Methyl-N-pyrrolidin-3-ylacetamide was reacted with 1-fluoro-2-methyl-
4-nitrobenzene, the resulting nitro compound was reduced with hydrogen
and finally the aniline was reacted with CDI and 4-(4-
chlorophenyl)piperidine by method A, B and C. This resulted in the product
with the molecular weight of 469.03 (C26H33CIN402); MS (ESI): 469
(M+H+).

Example 27
4-(4-Chlorophenyl)piperidine-1-carboxylic acid {4-[3-(acetylmethylamino})-
pyrrolidin-1-yl)-3-fluorophenyl}amide

CI@/Q'/(NO@\T/L\O

N-Methyl-N-pyrrolidin-3-ylacetamide was reacted with 1,2-difluoro-
4-nitrobenzene, the resulting nitro compound was reduced with hydrogen
and finally the aniline was reacted with CDI and 4-(4-
chlorophenyl)piperidine by method A, B and C. This resulted in the product
with the molecular weight of 472.99 (C25H30CIFN402); MS (ESI): 473
(M+H+).

Example 28
4-(4-Chlorophenyl)piperidine-1-carboxylic acid {4-[3-(acetylmethylamino)-
pyrrolidin-1 -yl]—2,6—difiuorophenyl}_amide
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N-Methyl-N-pyrrolidin-3-ylacetamide was reacted with 1,3,5-trifluoro-2-
nitrobenzene, the resulting nitro compound was reduced with hydrogen and
finally the aniline was reacted with CD1 and 4-(4-chlorophenyl)piperidine by
method A, B and C. This resulted in the product with the molecular weight
of 490.99 (C25H29CIF2N402); MS (ESI): 491 (M+H+).

Example 29
4-(4-Chlorophenyl)piperidine-1-carboxylic acid {4-[3-(acetylmethylamino)-
pyrrolidin-1-yl}-2-methylphenyl}amide

F.
9]
OO
ci N N O
I
N-Methyl-N-pyrrolidin-3-ylacetamide was reacted with 4-fluoro-2-methyi-1-
nitrobenzene, the resulting nitro compound was reduced with hydrogen and
finally the aniline was reacted with CDI and 4-(4-chlorophenyl)piperidine by

method A, B and C. This resulted in the product with the molecular weight
of 469.03 (C26H33CIN4O2); MS (ESI): 469 (M+H+).

Example 30
4-(4-Chlorophenyl)piperidine-1-carboxylic acid {4-[3-(acetylmethylamino)-
pyrrolidin-1-yi]-2-fluorophenyllamide

OO OOk

N-Methyl-N-pyrrolidin-3-ylacetamide was reacted with 2,4-difluoro-1-
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nitrobenzene, the resulting nitro compound was reduced with hydrogen and
finally the aniline was reacted with CDI and 4-(4-chlorophenyl)piperidine by
method A, B and C. This resulted in the product with the molecular weight
of 472.99 (C25H30CIFN402); MS (ESI): 473 (M+H+).

Example 31
tert-Butyl (R)-[1-(5-{[4-(4-Chlorophenyl)piperidin-1-carbonyllamino}pyridin-
2-yl)pyrrolidin-3-yllmethylcarbamate

N'JZ)N /Q’ N/\_j\h{)ol\o/g

Cl

The synthetic sequence for preparing tert-butyl (R)-[1-(4-{[4-(4-chloro-
phenyl)piperidin-1-carbonyllamino}phenyhpyrrolidin-3-yllmethylcarbamate
was carried out starting from 2-chloro-5-nitropyridine instead of
4-fluoronitrobenzene. This resulted in the product with the molecular weight
of 514.07 (C27H36CIN503); MS (ESI): 514 (M+H+).

Example 32
(R)-[4-(4-Chlorophenyl)piperidine-1-carboxylic acid [6-(3-methylamino-
pyrrolidin-1-yl)pyridin-3-yllamide

O
NJ<N /@’ NO\N
—~=N \

tert-Butyl (R)-[1-(5-{[4-(4-chlorophenyl)piperidine-1-carbonyl]amino}pyridin-
2—y|)pyrrolidin—3—yl]methylcarbamate was treated with trifluoroacetic acid by
method G. This resulted in the product with the molecular weight of 413.95
(C22H28CIN50); MS (ESI): 414 (M+H+).

Ci

It was possible to obtain racemic [4-(4-chlorophenyl)piperidine-1-carboxylic
acid [6-(3-methylaminopyrrolidin-yl)pyridin-3-ylJamide in a similar manner.
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Example 33

- 4-(4-Chlorophenyl)piperidine-1-carboxylic acid {6-[3-(acetylmethylamino)-

pyrrolidin-1-yljpyridin-3-yl}amide

OO s

N-Methyl-N-pyrrolidin-3-ylacetamide was reacted with 2-chloro-5-nitro-
pyridine, the resulting nitro compound was reduced with hydrogen and
finally the aniline was reacted with CDI and 4-(4-chlorophenyl)piperidine by
method A, B and C. This resuited in the product with the molecular weight
of 490.99 (C25H29CIF2N402); MS (ESI): 491 (M+H+).

Example 34
1-[4-(4-Dimethylaminopiperidin-1-yl)phenyl]-3-(4-phenoxyphenyl)urea

CLTY OQ

|

Dimethylpiperidin-4-ylamine was reacted with 4-fluoronitrobenzene, the
resulting nitrc compound was reduced with hydrogen and finally the aniline
([1-(4-aminophenyl)piperidin-4-ylldimethylamine) was reacted with CDI and
4-phenoxyaniline by method A, B and C. This resulted in the product with
the molecular weight of 430.55 (C26H30N402); MS (ESI): 431 (M+H+).

Example 35
1-(4-Cyclopentyloxyphenyl)-3-[4-(4-morpholin-4-ylpiperidin-1-yl)phenyllurea

QOQ R ©"‘Qm

k/o
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4-Piperidin-4-ylmorpholine was reacted with 4-fluoronitrobenzene, the
resulting nitro compound was reduced with hydrogen and finally the aniline
was reacted with CDI and 4-cyclopentyloxyaniline by method A, B and C.
This resuited in the product with the molecular weight of 464.61
(C27H36N403); MS (ESI): 465 (M+H+). '

Example 36
4-Butoxy-N-[4-(4-dimethylaminopiperidin-1-yl)phenyllbenzamide

OO

([1-(4-Aminophenyl)piperidin-4-ylldimethylamine) was reacted with 4-
4-butoxybenzoic acid by method E. This resulted in the product with the
molecular weight of 395.55 (C24H33N302); MS (ESI): 396 (M+H+).

Example 37
4-(4-Chlorophenyl)piperidin-1-carboxylic acid {4-[3-(acetylmethylamino)-
azetidin-1-yl)phenyl}amide

cl . NjNONO/N;;O

N-[1-(4-aminophenyl)azetidin-3-yl}-N-methylacetamide was reacted with
carbonyldiimidazole and 4-(4-chlorophenyl)piperidine by method A. This
resulted in the product with the molecular weight of 440.98
(C24H20CIN4O2); MS (ESI): 441 (M+H+).

N-[1-(4-Aminophenyl)azetidin-3-yl}-N-methylacetamide

‘N-Methyl-N-[1-(4-nitrophenyl)azetidin-3-yljacetamide was hydrogenated by
method B. This resulted in the product with the molecular weight of 219.29
(C12H17N30); MS (ESI): 220 (M+H+). |
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N-Methyl-N-[1-{4-nitrophenyl)azetidin-3-ylJacetamide
N-[1-(4-nitrophenyl)azetidin-3-yllacetamide was alkylated with iodomethane
by method F. This resulted in the product with the molecular weight of
249.27 (C12H15N303); MS (ESI): 250 (M+H+).

N-[1-(4-Nitrophenyl}azetidin-3-ylJacetamide

Acetic anhydride (0.6 ml) was added to a solution of 1-(4-nitrophenyl)-
azetidin-3-ylamine (0.5 g ) in pyridine (1.2 ml). After one hour, volatile
fractions were removed. This resulted in the product with the molecular
weight of 235.24 (C11H13N303); MS (ESI): 236 (M+H+).

1-(4-Nitrophenyl)azetidin-3-ylamine

tert-Butyl [1-(4-nitrophenyl)azetidin-3-yilcarbamate was treated with
trifluoroacetic acid by method G. This resulted in the product with the
molecular weight of 193.21 (COH11N302); MS (ESH): 194 (M+H+).

tert-Butyl [1-(4-nitrophenyl)azetidin-3-yljcarbamate

tert-Butyl azetidin-3-ylcarbamate was reacted with 4-fluoronitrobenzene by
method C. This resulted in the product with the molecular weight of 293.33
(C14H19N304); MS (ESD: 294 (M+H+).

Example 38
tert-Butyl [1-(4-{[4-(4-Chlorophenyl)piperidin-1-carbonyllamino}-
phenyhazetidin-3-yllmethylcarbamate

@/C’KOQ’/M/

tert-Butyl [1-(4-aminophenyl)azetidin-3-yllmethylcarbamate was reacted
with carbonyldiimidazole and 4-(4-chlorophenyl)piperidine by method A.
This resulted in the product with the molecular weight of 499.06
(C27H35CIN4O3; MS (ESI): 499 (M+H+).
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tert-Butyl [1-(4-aminophenyl)azetidin-3-yljmethylcarbamate
tert-Butyl methyl-[1-(4-nitrophenyl)azetidin-3-yljcarbamate was

5 hydrogenated by method B. This resulted in the product with the molecular
weight of 277.37 (C15H23N302); MS (ESI): 278 (M+H+).

tert-Butyl methyl-[1-(4-nitrophenyl)azetidin-3-yljcarbamate

10  tert-Butyl [1-(4-nitrophenyl)azetidin-3-yljcarbamate was atkylated with
iodomethane by method F. This resulted in the product with the molecular
weight of 307.35 (C15H21N304); MS (ESI): 308 (M+H+).

15 Example 39 _
4-(4-Chlorophenyl)piperidin-1-carboxylic acid [4-(3-methylaminoazetidin-
1-yl)phenyllamide

O OALO

20  tert-Butyl [1-(4-{[4-(4-chlorophenyl)piperidin-1-carbonyl]lamino}-
phenyl)azetidin-3-yllmethylcarbamate was reacted with trifluoroacetic acid
by method G. This resulted in the product with the molecular weight of
398.94 (C22H27CIN40); MS (ESI): 399 (M+H+).

25
- Example 40
N-Methyl-N-[1-(4-{3-[4-(pyridin-3-yloxy)phenyljureido}phenyl)pyrrolidin-
3-yllacetamide
_ _ 0
| O\Q P
O N/j\
= N
' N/[LN@/ )
30

N-[1-(4-Aminophenyl)pyrrolidin-3-yl]-N-methylacetamide was reacted with



10

15

20

25

C CLL Mr Co2 4 Coa)xWCL 1E, 7N (DW=ca -C0 CL
LDLL 0 O CL co00 e)CL 0 0 U>e 0 CODa) Ua) 2CLCOO
~-0caOl,-CLccMCL nD>, a) T(Dd) i o (a c(s 0C

.~ OLCL

98

carbonyldiimidazole and then with 4-(pyridin-3-yloxy)phenylamine by
method A. This resulted in the product with the molecular weight of 445.53
{C25H27N503); MS (ESI): 446 (M+H+).

Example 41
N-Methyl-N-(1-{4-[3-(4-piperidin-1-ylphenyhureido]phenyl}pyrrolidin-
3-yhacetamide

A oy

N-[1-(4-Aminophenyl)pyrrolidin-3-yl]-N-methylacetamide was reacted with
carbonyldiimidazole and then with 4-piperidin-1-ylphenylamine by

method A. This resulted in the product with the molecular weight of 435.57
(C25H33N502); MS (ESI): 436 (M+H+).

Example 42
N-{4-[3-(Acetylmethylamino)pyrrolidin-1-yllphenyl}-4-phenoxybenzamide

Qo O -

N-[1-(4-Aminophenyl)pyrrolidin-3-yl}-N-methylacetamide was reacted with
4-phenoxybenzoic acid by method E. This resulted in the product with the
molecular weight of 429.52 (C26H27N303); MS (ESI): 430 (M+H+).

O

Example 43
N-{4-[3-(Acetylmethylamino)pyrrolidin-1-ylJphenyl}-4-butoxybenzamide
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N-[1-(4-Aminophenyl)pyrrolidin-3-yl]-N-methylacetamide was reacted with
4-butoxybenzoic acid by method E. This resulted in the product with the
5 molecular weight of 409.53 (C24H31N303); MS (ESI): 410 (M+H+).

Example 44
4-(4-Chlorophenyl)cyclohexanecarboxylic acid {4-[3-(acetylmethylamino)-
10 pyrrolidin-1-yljphenyllamide

N-[1-(4-Aminophenyl)pyrrolidin-3-yl]-N-methylacetamide was reacted with
15  4-(4-chlorophenyl)cyclohexanecarboxylic acid by method E. This resulted
in the product with the molecular weight of 454.02 (C26H32CIN302); MS

(ESI): 454 (M+H+).

20 Example 45
N-{4-[3-{Acetylmethylamino)pyrrolidin-1-ylJphenyi}-3-(4-isopropylphenyl)-

acry!ami_de
_ o
O /@/ NO\ )\\
A\ N
N \

N-[1-(4-Aminophenyl)pyrrolidin-3-yl]-N-methylacetamide was reacted with
~ 3-(4-isopropylphenyl)acrylic acid by method E. This resulted in the product

25
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with the molecular weight of 405.54 (C25H31N302); MS (ESI): 406
{M+H+).

Example 46
Tetrahydrofuran-2-carboxylic acid (1-{4-[3-(4-cyclopentyloxyphenyl)-
ureido]phenyl}pyrrolidin-3-yl)methylamide

TQ g oy

1-(4-Cyclopentyloxyphenyl)-3-[4-(3-methylaminopyrrolidin-1-yl)phenyljurea
was reacted with tetrahydrofuran-2-carboxylic acid by method E. This
resulted in the product with the molecular weight of 492.62 (C28H36N404);
MS (ESI): 493 (M+H+).

Example 47
1-Acetylpyrrolidin-2-carboxylic acid (1-{4-[3-(4-cyclopentyloxyphenyl)-
ureido]phenyl}pyrrolidin-3-yl)methylamide
o}
o Y

G/O\O\NJOLN /O/NQN\»\@

1-(4-Cyclopentyloxyphenyl)-3-[4-(3-methylaminopyrrolidin-1-yl)phenyllurea
was reacted with 1-acetylpyrrolidine-2-carboxylic acid by method E. This
resulted in the product with the molecular weight of 5§33.68 (C30H39N504);
MS (ESI): 534 (M+H+).

Example 48
5-Oxopyrrolidine-2-carboxylic acid (1-{4-[3-(4-cyclopentyloxyphenyl)-
ureido]phenyl}pyrrolidin-3-yl)methylamide -
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1-(4-Cyclopentyloxyphenyt)-3-[4~(3-methylaminopyrrolidin-1-yl)phenyljurea
was reacted with 5-oxopyrrolidine-2-carboxylic acid by method E. This
resulted in the product with the molecular weight of 505.62 (C28H35N504);
MS (ESI): 506 (M+H+).

Example 49
2-Oxothiazolidine-4-carboxylic acid (1-{4-[3-(4-cyclopentyloxyphenyl)-
ureido]phenyl}pyrrolidin-3-yl)methylamide

O O

1-(4-Cyclopentyloxyphenyl)-3-[4-(3-methylaminopyrrolidin-1-yl)phenyl]urea
was reacted with 2-oxothiazolidine-4-carboxylic acid by method E. This
resulted in the product with the molecular weight of 523.66
(C27H33N504S); MS (ESI): 524 (M+H+).

Example 50
(R)-1-Methyipiperidine-3-carboxylic acid {1-[4-(4-cyclohexylbenzoyl-
-amino)phenyl]pyrrolidin-3-yl}methylamide

o] N /O/NO*N\)LQ

(R)-4-Cyclohexyl-N-[4-(3-methylaminopyrrolidin-1-yl)phenyllbenzamide was
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reacted with 1-methylpiperidine-3-carboxylic acid by method E. This
resulted in the product with the molecular weight of 502.71 (C31H42N402),
MS (ESI): 503 (M+H+).

Example 51
N-(1-{4-[3-(6-Cyclopentyloxypyridin-3-yl)ureidolphenyl}pyrrolidin-3-yl)-
N-methylacetamide '

.
sy
N-[1-{4-aminophenyl)pyrrolidin-3-yl]-N-methylacetamide was reacted with
carbonyldiimidazole and then 6-cyclopentyloxypyridin-3-ylamine by

method A. This resulted in the product with the molecular weight of 437.55
(C24H31N503); MS (ESI): 438 (M+H+).

6-Cyclopentyloxypyridin-3-ylamine

A mixture of 5-nitropyridin-2-ol (14.0 g), bromocyclopentane (8.0 g),
potassium carbonate (14 g) and DMF (200 ml) was heated at 80°C for

6 hours. After cooling, the reaction mixture was diluted with water and
extracted with ethyl acetate. The organic phase was washed with water,
dried over magnesium sulfate and concentrated. The residue was purified
by chromatography on silica gel. The resulting product (2-cyclopentyloxy-
5-nitropyridine) was hydrogenated by method B. This resulted in the
product with the molecular weight of 178.24 (C10H14N20); MS (ESI): 179
(M+H+).

Example 52
1-(6-Cyciopentyloxypyridin-3-yi)-3-[4-(3-methylaminopyrrolidin-1-yl)-
phenyl]urea ' :



LO(NCO C') 06 0) ti Itcr) NrLD 1Itlgl- (NC14 TI-
to Cha: TZ T- (D dq(D OD C14Cl1l4CN CoMQ co a) G o
caCé6coca coC. cu CL (Dcu CL CLa) C .2-ca)c CL

Oco' 51L>~ z )rz z 0 n0O hC zz
O‘N
N \

103

| G/OUNJ?\NQ/

N-(1-{4-[3-(6-Cyclopentyloxypyridin-3-yl)ureido]phenyl}pyrrolidin-3-yl)-N-
methylacetamide was freated with sodium hydroxide solution by method D.

5 This resulted in the product with the molecular weight of 395.51
(C22H29N502); MS (ESI): 395 (M+H-+).

Example 53
10  4'-Fluorobiphenyl-4-carboxylic acid {4-[3-{(acetylmethylamino)pyrrolidin-1-
yllphenyl}amide

Fea"tans

15 N-{1-(4-Aminophenyl)pyrrolidin-3-yl]-N-methylacetamide was reacted with 4'-
fluorobiphenyl-4-carboxylic acid by method E. This resulted in the product with
the molecular weight of 431.51 (C26H26FN302); MS (ESI): 432 (M+H+).
Example 54 _
4'-Trifluoromethylbiphenyl-4-carboxylic acid {4-[3-(acetylmethylamino)-

20  pyrrolidin-1-yl]Jphenyllamide

EF O O ON’QINO\N\)X\

_ N-[1-(4-Aminophenyl)pyrrolidin-3-yl}-N-methylacetamide was reacted with
25  4'-trifluoromethytbiphenyl-4-carboxylic acid by method E. This resuited in
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the product with the molecular weight of 481.52 (C27H26F3N302); MS
(ESI): 482 (M+H+).

Examples 55-103
1-(4-Phenoxyphenyl)-3-[4-(3-methylaminopyrrolidin-1-yl}phenyljurea was
reacted with various carboxylic acids by method E. The products are
compiled in table 2.

Examples 104-144
1-(4-Cyclopentyloxyphenyl)-3-[4-(3-methylaminopyrrolidin-1-yl)phenyljurea
was reacted with various carboxylic acids by method E. The products are
compiled in table 3.

Examples 145-185
N-[1-(4-Aminophenyl)pyrrolidin-3-yl]-N-methylacetamide was reacted with
various carboxylic acids by method E. The products are compiled in table
4.

Examples 186-234
N-[1-(4-Aminophenyl)pyrrolidin-3-yl]-N-methylacetamide was reacted with
carbonyldiimidazole and then with various amines by method A. The
products are compiled in table 5.
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N (1-{4-[ 3- (4-

Cycl opent yl oxyphenyl ) ur ei do] phenyl }pyrrolidin-3-yl)-N

nethyl 2- piperidin 1l-y

| - acet am de |

—~

4-Cyctopentytoxypheny

pi pe:rldln 1-ylacetic ac

ty=-8=14=(8=methytammn

m-%) yl ) phenyl Jurea was|reacted with

|d330y nmet hod E. This

pyrrol id

resul t ed

|r\ the nroduet \A‘fh fh

uuuuuuu

(CQ30H41 N503);
Met gyl pi peri di ne- 3- car box
cylckohexyl benzoyl am no)
t hy&ani de (R)-4- Cycl ohe

M5 (ESI):

e Ml ecul ar \Anl ﬂhf of
3 A\ A )

520 (MtH+). Exanpl
oxyic acid {(R-1-[5¢
pyed di n-2-yl ] pyrrolid
xy & N-[ 6- (3- net hyl ani

519. 69

e 236 1-
(4-
n-3-yl }nme
nopyrr ol

i d T n-I-yT)ypyridin-3-

1-|ngt hyl pi peri di n- 3-car
resgited in the product
503569 (C30H41 N502);

Exia ggple 237 N-{4-[3-(Ac
- | ] phenyl }-2-(4- bu
I\/tet%d H Caesi um car bon
(45—ng) were added-to.-a

yI'[benzam de was reac
bogylic acid by neth
h the nol ecul ar w
MSEA ESI ) : 504 ( M+H+) .
etﬁ m et hyl am no) py
t oxyphenyl ) propi onam
atet (36 ng) and n- but
ol ution.of

ed with
bd E. This
ei ght of -
20
rrolidin
de 155

yl brom de

N-{ 4 [ 3-(acetyl methyl am ng) pyrrolidin-1-yl]p

4 5>hydr oxyphenyl ) pr opi
Aftgr a reaction tine

wat gr was added to the
wift i ethyl acetate. The
sqdgur® sul fate and con
criy§ta€lized fromdieth
resgl t&d in the product
10 $3f59 ( C26H35N303)

b
fg
Be
i1

[

& hyd roxyphenyl)
@ Am nophenyl) yr
ﬁ% ted wth 2 15 (
8
(0]

——
1
U'J'_'I\)""“
h

Thi s resul
'E vvel ght of 381.
Exanpl e 238 20

3857

~Priffy

Solut

—~
=
s =

'2 (ﬂ4 Shydr oxyphenyl )

- (Acetyl nmet hyl am n

on&i de (27 ng) in DM
of hours at roomte
m¥ure, and it was
piiyapi ¢ phase was dr
cera,t rAted, and the re
yl 5 eBher/ methanol . T
wig hat he nol ecul ar w
; IEB(ESI) 438 ( M+H+)
pgrrolldln -1 -yl
pIr cﬁm.ﬂnam de

rolﬁdsu:n 3-yl]-N-nethy
4- Bydgoxyphenyl ) pr opi
ted i® the product
A& (8222—|27N303 ; IVB(

[,

(o]

- [£3-FAcet yl net hyl ani hegd @rf’sbl idin-1-yl]p
xyphenyl ) acetanj e ¥ §
-EAcet yl met hyl ani ned pgr ol i di n-1-yl ] p

acet afi e was react ed

henyl } - 2-(
F (1 m).
mper at ur e,
ext ract ed
ed over
51 due was
hi s

i ght  of

pheny

acetam d
bni ¢ aci d

wth the

ESl) 382
nenyl }-2-(

ne
Wi th

It Lot -
*e

obutyl brom de by net
oduct with the i{ecu
[25H33N303) ; ?’

P €5

1-lhydr oxybenzotri azef
( 3-di met hyl am segr opy
hydr ochl ori de ( X

[ERN
1

F

hod H 25 This result
I far wei ght of. 42 56

R4 (M-HH) . Eﬁl

{4-[3-(Acetyl hyTyam no) pyrrol i di
| ] phenyl }-2-(4- h xlyphenyl ) acet am d
Hydr oxyphenyl acetic dcjid (305 ng),

2z

(300 ng) 5 and

) - 3-et hyl car /i md

bd in the

I hod |

11°)
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in DVF (5 M) were stirred wth

N-[ 1- (4- am nophenyl)
net hyl acet am de (470

pyrrolidin-3-yl]-
ny) at

roomterrperature for 3

hgurs—Water—was—th
extracted wth ethyl
wdsked with saturate

frlom di et hyl ether.
t he@nol ecul ar wei ght
MB(ESI): 368 (MrH+).
(R)EN-{4-[3-(Acetyl

L] dUUUU lU lIIU III)\lU
acetate. The organi
disodi um chl ori de sol

10—dver—sodium-sulfat s concentrated and|

This resulted in the
of 367.45 (C21 H25N3
Exanpl e 239

45

e, which was
c phase was
ution, dried
crystallized
product with
D3) ;

ngt Nyl am no) pyrrofid
byt oxyphenyl ) acet am
(R)ON-[l (4- Am nophe
m was reacted 20
mgt®od E. This resul
mgl Ecul ar wei ght of

(NW&H) . Exanple 240

N- {(tf- [ 3- ( Acet yl net h\/

n-1=ylJphenyl}-2-(4-
de 0 -IN

ng ) pyrrolidin-3-yl]-
o th 4- but oxyphenyl a
t in the product w
123. 56 ( C25H33N303) ;

N- met hyl acet a
cetic acid by
h the
VB(ESI): 424

y{ ] phenyl } - 2-(

4- cyclopropylnethox
NH{Z- [3- (Acet yl net hy
4-| Byd oxyphenyl ) pro
brioforet hyl cycl opr op
t HeXpedduct with the
(C28HBN303);  MS(ES )@
N-{ 8- [3- (Acet yl net hy
pyrv+ol2 di n- 1- yl ] phen
cycfoliit yl met hoxyphepy
N-{E [B- (Acetyl met hy|
- 2- 84-2 hydr oxyphenyl
br| o'ﬁgo@t hyl cycl obut a
a pEoH%ct with the m
( C28HIBN303)  MB( ESI
K&t hoxypheny! ) cly
{4-B3F acetyl nethyl
am=go)pyrrolidin-1-y
pheayh

pgrrolidin-3-
r eaE,t EA th
1 (- Bet Goxyphenyl ) -

pionani de  was reacte

Ak 2by method H.  Thi

|&cul ar wei ght of

y #36 (MrH+). 5 Exa

1 40 )

2- (4-

gr opi onami de 0 10
go)pyrrolidin-1-y

og I onam de was rea
y nmet hod H. Thi

c.g_l ar wei ght 449.6

450 (MrH+). 15 Exa

ogr opanecar boxyl i

=
h8nyl }ami de 20 N-
%I— aet hyl acet am

<

A-(3-.M@“1dx5?hher@)ﬁi®r

|_\

157

] phenyl }-2-(
1 with

S resulted in
435. 57

ple 241

N

] phenyl

cted with

5 resulted in
D
pl e 242
c aci d

1- (4- Ami no
de was

acid by

mgt hod E. This, resu
nol ecul ar wei ght of,
408 (MrH+). 28158 H

t he product W
.52 ( C24H29 03)

xarrpl e 243 o Z

Y
ot-l'
~N o

o
Y @Epr opanecar boxy| i
din

iC
th the
M5( ESI) :
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'ng)Jin 15 dichl oroneth

1- (4- But oxyphenyl ) cycl opr opanecar boxyl i c acid

{4-[3-(acety[nethyl a

pyrrolidin-1-yl]phenyl

m no) -
tamde 5 1 -(4-Hyd

r oxyphenytycyc—to pro
{4-[3-(acetyl nethyl-
anige was reacted wth

am no) pyrrolidin-1ly
@ butyl brom de by

ot th +thn i
|uuuu|. WHHA—tne—1bn

pdlletdf UnyI rcacid

| ] phenyl }
lrg'r;\st hod H.

Y=Y ht

Thi-s—+esut-ted—+n—the
of| 449.60 (C27H35N303
1-|(# Hydr oxyphenyl ) cyc
{4-B3-(a cetyl methyl
| fphenyl } am de Bor on

1
<

); MS(ESI): 450 (M
| ppropanecar boxyl i c
- ggam no) pyrrol i di n-

i brom de- di net hy

1| o
\JUI ul VALY HIIL

H+). 10
geid

1m
Sul fide

(460 ng) was added to
met hoxyphenyl ) cycl opr g
(ac€t yl net hyl ani no) pyr

reagtion time of 12 ho
wasIadded to the mxtu
and&t he aqueous phase
dilckl-oromethane The |
drii ed ®ver sodi um sul f
by ahr@mat ography (sil
aderat® 2.0 8:1:1 with

a solution of I-(4-
panecar boxylic acid
r& idin-1-yl]phenyl
aBe (5.5 m) at OC
ugs at room tenper
rg t he phases were

age, concentrated
i ga gel, toluene/et
gddetion of 0.1 %

4-1 3-
} @i de (540
Bter a
ature, water
sreparated,

2@2 extracted vvlth &

and purified
hanol / et hyl

trlgtg amine). This rleful®ed in the produg with the
| €&c@ar wei ght of 39349 ( C23H27N303) ; s ESl): 394
(ng:k):-i Exanpl e 244 25 § 2 2§

( B) £4-T4- Fl uor ophenyl )jpigpedi di ne-1 - car boxy S c&aci d
{4-B3-facetylnethyl- | 2 T 2 s

ani yo)Pyrrol i di n-1- yl]pﬁengl} N- et hyl ami d% 189

(R) 24-§ 4- Fl uor ophenyl )|pip€8i di  ne-I - car bpxyl £c acid
{4-B3-gacetylmethyl - & £ 8z

ami go)g)yrrol idin-1-yl] pfi;erﬁl }am de (22 ny g/vaé* added
tg & sgispension of sodigunghydride (95%i nT’-\oiﬁ; 0. 005
9)| &h (1 m). After®evdlution of gas | éased,

i gdéneZ hane (0.02 m )| wasSadded. After twd! hBurs, the
rea%tigm 5 m xture was| ¢auki ously hydrol yz%’d Rith
wgt€r zand extracted wift & gi chi or onet hane| & Tae

or %m& phase was dri gdgov@r magnesi um sul fat® and
ccrzeﬁ(-ffrat ed, and the [r&si8ue was crystal ﬁzegefrom
p(—:n‘t?alﬁ% This resul t dddi it he product Wtk t

mgl ecul ar wei ght ,of 452,58 (C26H33FN402);| MS (ESI)
483 (MrHE) . 10 %?np;e 245 5-2-[ (2-Fl uoro

phenyl) et hynyl & -|2-carboxylic j{t: d {@- aé’etyl
met hyl ami no) pyrrol iidi n-1-yl ] phenyl 15 t hed J
Fijrstly diisoprop ne (14.9 ny hen a s i on
off 5- br onof ur an- 2+, carjboxylic acid

{4-[3-(acetyl net hytam|no) pyrrolid in{1 -yl] ph }a
mid e (50.0 d 1-let hynyl-2-fluo ngze 17.7
ng) in di oxand 5 m|) and 20 DME_£0.2 |m e

added under g
pal | adi um bi sgtri-tert
ng) and copperkk{y iod
Affter a reg tzon tinme
t 6
a(
fi
24

itions to
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After cooling, ethyl acetate (100 m) was added, the
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e e e e i T

y | N hddArhimopbenyllpyrolidin-3-yl}-N-methylacetamid was reacted with 2-

.I'd'-3-|d' hyl am ne .

R RIS S o 48 e
_wilehep m@waﬁwélahﬁoméﬁ@y é@?ZM’QV&Bb@?f Ms§§§|)2382 (M),

(Cl7|—|2CBr N3Q2); MsS™(ESI) (M+H+) was obt ai ned

hyd rotrifi u o roacetate 15 Exanpl es 269-273 mere
prepar ed anal ogousl y:
Ex. No. St ruct ur eMol ecul ar Mol ecul ar MrH+ f or nul awei ght

20Ka4ndle 3EN303429. 21430 N a N
270FC25H23F2N302435. 18436 F ~ ~ - 1
N-{4-[3-(Acetylmethylamino)pyrrolidin- 1-y|]pheny!}-2 -(4-

isobutoxyphenyl)acetamide
N
T s
o]
\(\O D;
N
\

N-{4-[3-(Acetylmethylamino)pyrrolidin-1-yllphenyl}-2-(4-
hydroxyphenyl)acetamide was reacted with isobutyl bromide by method H.
This resulted in the product with the molecular weight of 423.56
(C25H33N303); MS(ESI): 424 (M+H+).



O 1N~ 271C261-127N303429.21430 ON~1 / Nv 174
272FC25H24FN302417. 19418 O a N
2731C25H24C1N302433.16434 N o CL N Exanple 274
(R) - 4' - Fl uor obi phenyl - 4- car boxyl i ¢ aci d

[ 6- (3-di met hyl am nopyrrolidi 315?/\

- 5
f AR A A O Ry e vr2-a-
[ 6hydorpiHuriyiaca@pyde ol i di n-1- yl ) pyridin-3-yl]-an de

(390 rgg&? di ssolved in formc acid (230 ng) was 10
mi Mehad k h f or nal dehyde solution (37%aq.; 0.4 nm) and

t h&—ﬂ%ﬂg&eﬁ?&ceﬁ@ akRY 305 nﬁg?)?; {r@fgr&m‘rﬁ%&ﬂ&?ﬁ%@‘gg‘ 1e)

react’ on I on was conce arti

5 beant 4+ 3atimethydamtrapeo pyiH3-@tndcarbatiindideduydrocitlaride (4&®mg)

o2 e e Rer R T e paBhe Ry e Tge s N-
PUrietihBeb i mRIERAAhGY 8t fddhteriparature f6€3 Woliksd Whtdr Was
product wth the nol ecul ar wei ght of 404. 49

( ChenzsidRddp;the MBXURESWhick 88&s(shiacted withgbhy sz26ate. The

3" Liabia HRRREY WaRHRS Wit S S8G Bais SefuichTgued

10 0 ddriedile auffatd, sbHEShtRited aRdZrgstaliized from diethyt ether. This

15

20

25

1-(4-fl uorophenyl) pi peridi ne-4-carboxylic acid and

0. BsHitedin bemredualvibh theimeiecparreigieef36h. 45 (€8 1HRESN303);
ro refor 5 2 hours. The excess SOCl2 was
th@ﬁ(ﬁgﬁgsé%iwlﬁﬁ\f cuo. The residue was dissolved in

0.4 mM of DM, and 0.033 ml of triethylam ne and 0.048

g of N

[ 1- (4- ami nophenyl ) pyrrolidin-3-yl]-N nethyl acet am de
WeEL AHdeshg The solution was stirred at room

.tenperature overnight. The solution was then filtered

an@R)ENH{ ]3¢ AcblyImethyanaing )pyridRie-1-Fiplsemdis2i(ted in the

product with 10 the nol ecul ar wei ght of 438.20 (C25H31
I\h'%?ﬂph@ybﬁg?t)am'agg (MtH+) as hyd rotrifluo ro
acet ate.

N
o)
/\/\Om \©\N —
O \
(R)-N-[1-(4-Aminophenyl)pyrrolidin-3-yi]-N-methylacetamide was reacted
with 4-butoxyphenylacetic acid by method E. This resulted in the product
with the molecular weight of 423.56 (C25H33N303); MS(ESI): 424 (M+H+). '

Example 240
N-{4-[3-(Acetylmethylamino)pyrrolidin-1-ylJphenyl}-2-(4-
cyclopropylmethoxyphenyl)propionamide

V/\Om NO\D}-
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-further

1- (4- Fuuor ophenyl ) pi peri di ne-4-carboxylic acid 0.875 g
of 4-bronofl uorobenzene, 0.016 g of Pd(dba)3*CHCl 3,
0.022 g 15 2-(dicycl ohexyl phosphi no) bi phenyl and 2. 28
g of cesium carbonate were put in a heat-dried and
argon-flushed flask, and 0.943 of ethyl 4-

Ay lg+ﬁ§§@5$%%¥%ﬁ*'ﬁ%@ffﬁgﬁ?weﬂaﬁh%?@é $orni ght . The

m M@Wp@yk}@@p@a@mdetv{?@remwﬁﬂh b?émdmethwayé!@propane

The residue was taken up in ethyl acetate/water.

TrHY Seihosd J- Phisgesulied Wat@ﬁdcuoc&mtwmhﬁnaﬂ@yl%dv&mht@f
dr ntrat ed i n vacuo.
TG0 N S S B A (DR T e e 44
of a 2N potassi um hydroxi de sol uti on were added to a.
solution of 1.1 25 g of ethyl

1- (4-fl uorophenyl) pi peridi ne-4-carboxylate in 100 m
of xR The mixture was stirred at room
tenperature overnight. The pH was then adjusted to 6

Wi N-I{4$34(A9etybnﬁthgiaimina)pyttohdlmel1 Yhpheol2i(én was
t T d fied
g;)Pnc m@?&%y%@)@ﬁﬁ%@@ $6re5| ue was purifie

4- Phenoxycycl ohexanecar boxylic acid {4-[3-(acetyl
nethylan1no)pyrrolld|n- 1- yI]phenyI}an1de 00O0----- "~

0.251 g of PyBS oN135 of triethylam ne were
added to a 0 g of Q

4- % obexanelar box d ang~—6- 113 g of
am nophenyl ) pyrrolidin-3-yl]-N yl agetamide in 9 ni

of DM at 0OC. After 10 m nutes, the solution was

al N-gduf 3t Acetylaathylaotno Jpynetidiat 1oyBpleny/|}-24- stirred at
this te re. over, ht. Th ol.vent was .t

: dhERiPRERMatbBishaRe s redSfert ot SEomaRIh Y siobutane by
Wath8Iho8tHN YT hig eed e in BNSroRiUBYWith %@@hﬁﬂ&:m&aﬁ&g‘mug 60
washed with 10%citric acid and 10% NaHCO3 soluti on 15
al@2dH38M36}Br MS{BESISAI(MitHE:). and t he sol vent was
renmoved in vacuo. The residue was purified by
preparati ve HPLC. The desired product was obtained.
Mol ecul ar wei ght 435.25 ((C26H33N303), M5 436 (MHHY).
4- Phenox cl ohexanecarboxylic acid 20 0.63 g of
pEampd ﬁ@él fonyl chloride was added to a sol ution of

5 BRI pRb Ao AN EbIEHELAIR AR ERI 2P0 Aol
t emmieo pywodidinet-yBphenylamidbe reacti on m xture was
concentrated in vacua. The resulting, solid was taken

up in water and ethyl acetate, and“fhe organi c phase
[ i hloric acid

was washed three tines wth 5 hy

and-@acem{ th saturated Nad,/sol wti@h. The organic

phase ied @ver sodRunTNukfat é\and concent rat ed
3T |

in vac riesul t gr oduct was enpl oyed wi t hout

Mt i ™Ne t;/\g he next step. The resulting
product (0.55Yy) was d| ssolved in 11.2 ml of DMWF, and

0.159 g of phenol and 0.549 g of cesium carbonate
V- [316@!F1Aﬂﬁnoﬁ'ﬁtﬂ1ﬁ)@5/ﬂblu§iﬁ %@ﬂ—N-HethﬁlB@élahﬂ@é WhsieaBid with

faor hours. After cooling, the m xture
cad&éﬁ@tlmxaahewiiracqyélcmfgp@mﬁqavbwlt@@%bmmethod E. This

CREQIRGAA LR BroRitkt ith! 8 HSlecular welght of 407.52 (C24H29N303);
MS(ESI) 408 (M+H+).
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(eluent: ethyl acetate /n-heptane 1:1). The desired
product was obtained. Ml ecular wei ght 248. 32
(C151-12033), Ms: 249 (MtH+). 5 0.06 m of 2N
potassiun1hydroxide sol ution was added to a sol ution |
of 0.12 of ethyl 4-phenoxygycl ohexanecarboxylate in |

£rl THE (1:1). The solution was heated at
60@@{%@] \éﬁfwurs Et hyl acetate and 10%citric acid

me1¢4-mm¢menthdbp«bpaﬂeca7bexmmm$4 -[Bréeetylanethylamino)-
extract ed tﬁpg garres with ethyl acetate, dried over

s T iRidEG ealeABScent rated in 10 vacuo. The

resul ti ng conpound s enpl oyed wi thout further
purification i x4 stage. Exanple 277 15
N-[4-(3-Cyclo amhopy idin-1s5yl)phenyl]-4-

I sobut oxybenzam dd
(4/1% - N (3- oxopyr refi d NL’: ; yl )/%ﬁenyl ] benzam

de (50 ng) in nethanol (2 nl) Wi th
am nocycl ohexane (28 ng) and gl aci 20r acetic acid

R L e e e
I e&RInNoYsy rRAIdi-H Mo NER/ 1} araE Qs e he@danith ﬁaddtyitbrgﬁﬁﬂb by

bet ween ‘et hyl atétate ‘and water. The organi ¢ phase
wawethoddd. bivisreawltptbini thenppatlficivathaiing roolecular megight, of THES.60

N MBSl Ao 05t ool coul ar vt ght
of 435.61 (C27H37N302); MBS (ESI) 436 (MFHH) .

4-| sobut oxy- N-[ 4- ( 3- oxopyrrolid
-yl f{rh@ﬁWﬂY@@ﬁﬂﬁ%WWﬂpa%@ﬂm@Wl@eﬁﬁ% (4 [&tacetvansthyl-

re 15 ( -azaspi ro[ 4. 4] non-
7%&%&%‘?@% Aj@;ﬁeﬂglﬁ’ﬁ@ “E-a. The resulti ng am de

( B@ongjibiomideadiorehyl 3Qifideq 460 myasasiadddd t tifsolution of 1-(4-
para-tol uene sul fonic acid (mpnohydrate, 109 ng), and

t Heethoxyahenylisycloproranasaikovie eclhd4ridr 8 hours. After

OSSO oA e £t =

ordjellomométhaeeas o) atd Qv @{ftelrag'aastummml dfaﬂtZehmlrd at room

G e S Gt ol el iiaen
( BRld the3RpidoMsiase wés %@c&éd %iﬁf‘dl&ﬁbﬁ%‘fﬂ@ﬂféﬂ@ TeEn- 1

-yl )- phenyl ] benzanm de was obtai ned usi ng
4 Qﬂmnlwng@@ramc pheises weradriad eivey sodiummgulfate keqiessirated

d
a3 URERAP SheeBordY e 9o Ighueng/stoanglisid apeiate
l reeq 11nwith QHHwoﬁ de}SWottﬁ@t _}ﬂl‘amlne) This resulted in the product with
4 but oxy- N-[ 4-( di oxa-7- azaspiro 4] non é‘&/ -

|tb@mmﬁ§w?rw@@m%3§§ 4 HZANIP3 ﬁlﬁ%!ﬁ. 6\9+H+)
method F and treatnent with para-tol uenesul fonic acid
as descri bed above, afforded
4- but oxy- N-[ 3-fl uor o-4- (3-oxopyrrolidin-1
-yl)pheny benzam de.
XEpIg -7-azaspi ro[ 4. 4] non- 7-yl ) phenyl ani ne

T g e R e Fﬁi’ﬂﬁ'ﬁeﬁw-

dlarhﬂnobmjrmﬂlkimé yd]@henyl} I\arrtetleylamldme gl ycol (2.67 Q).
After 18 hours, the m xture was poured intg sodi um

~hydroxi de sol ution N). The orggnig phage was

esiwmn suj fat and
di ssohwved™N1 net hanol ‘
(5.2 g) apd palladi um
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. am nophenyl

25

ng) were added. The m xture was boil ed under refl ux
for 8 hours, filtered and concentrated. The residue
was reacted with 4-fluoronitrobenzene by nethod C
Hydr ogenati on was finally carried out by nmethod B.
This resulted in the productkggth t he nol ecul ar wei ght

o, (P EREOORESY R beignéd fasoRia sud Ht TS mesd,

i r@nme)pyrhilwﬁmedﬁ]pa@aylmw (xzzuﬁgma§ addéd td auispBhsion of

benzene. 25 Exa

| ﬁ%%r{wdfla%%da 'H qﬂ 9 fQMEcU dnl}.Affes_quolution of gas
%Bé'eey rdd ' égﬁb @.Oi MIF W8 QA" RkEARY hours, the reaction

-yi ény e

( R)lmlu redwddh bwtanb@nlyjrdrplyaed iamitmlaalelr eaﬁ bmrlﬁlcted \gm'n d
3 30 rrolidin- en amd e
m&gomgfiéﬂéd?ﬁ% Fé)grb%p 38 Was P@Eﬂwin Qﬂﬁﬁ'lﬂf’ﬂ)s
&H nfd(iRA rgglhu Wa¥ ¢ h&b&)f dn? beARMR. fl'%ls

m) at 100C@or 4 hours. e reaction so utlon was
t hesulbed in theqredudtevittethe molqdulamremghtmfa&ﬁ& &t er. The

or j V gneS| um sul fate and
AR ¢ Sh T Bt vas 176 pur fed by
preparative HPLC. This resulted in the product with

the nolecular weight of 491.04 (C27H31 CIN60O); M
(ESI) 491 (MrH+). 5 Exanple 279 tert-Butyl

]ﬁ%ai_ﬂélhzéﬁz fl uorophenyl) f uran- 2-
no} phenyl ) pyrrolidin-3-yl]nmethyl carbamat e
F 5-2Q(Metdeesh 2 &ngﬁb[mqfwéﬁimwBMkﬂw{m@

aIIadlu was adde sol uti on

téﬂﬁemm?ﬂ y iﬂﬂmr;?@]iﬂmhﬂflnh@wi}@r@'dﬁbonyl )

anm no] phenyl } pyrrolidin- 3- met hyl car bamat e (252

nmg) in degassed touene (4 nde angon ina 10 m

t wo- necked fl ask—g mterrperaturefor
of

. 8 solu
2-f | uor obenzerebey oni cHaci d (73 ng in ;‘J\O of ethanol)

and Q. 35 pE=of 2M sodi um carbonate so on were

added, e the m xture was stlrreda 100C for 24

hen water (5 nml) and ethyl acetate (5 m) were
adoed 0 lt_.he reaction mxture, the organic phase was
separated of f, and the aqueous phase was 20 extracted
2 pletMobhy et hyI acetate (10 m ). The conbi ned organic
phases were concentrated and the residue was purified
bf;MlgmhsapnopglaHﬁhé:ﬁ4’J§!emg§1|aad tiezh prsotition okiS-branmefuran-2-

ol PO B Bcehdme S e RoapyTo T 1 5B Beay A de
i S(5@Iot ﬁagpahu weét}ﬁynﬂ%ﬁu!s}o%eheeﬁé ®1E ?%%}%Qﬁé%ﬁ@{(% #f) and
base an heat "the reaction at 25 1 a

mMbURembpperesadded ende iner goaditions te aBuspension of

gkt B TRl RS BaR s R 0 BB alficBaty

\/\I&Sdldéﬁs@&ﬁ?y\dri DMPR(D. 5 bt YA ftdrlr fehclin time of 12 hours at room
pyrrolidin-

3- nmet hyl car bamate b od
2 TormRBEAiHEs Uhd Exiure WS diked pRb VRN aspiete ene fitered hrough
MIREY ! af i Hitrfe 84 cBRcéitPdeiel NRRAY byReparative
HPLC. This resulted in the product with the molecular weight of 445.18
(C26H24FN303); MS(ESI): 446 (M+H+) as hydrotrifluoroacetate.

- 5-Bromofuran-2-carboxylic acid {4-[3-(acetylmethylamino)pyrrolidin-1-
yllphenyl}lamide
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(ESI): 464 (M+H+). The fol |l owi ng conpounds were

pr epared anal ogously: 5-Bronofuran-2-carboxylic acid
[ 4- (3-di met hyl am nopyrrolidin- 5 yl)phenyl]amn de
tert-Butyl

(1-{4-[(5-bronot hi ophene- 2- cggfonyl ) am no] phenyl }

PVNJ? é4%rﬂm%%§h%}ﬁ{rmﬁgﬁ] é—%ﬂ%&agfage{agmﬁgtw%s reacted with

i n&-ibkwﬁnam-nmmfarbbx;ﬂicradd by'n)letﬂbd @Whlﬁmmea@n the product
4- Iodo N-[ 4-(3-di net hyl am nopé
_y\{v H@,mo]maﬁqelggt of 406.28 ( 18HZOBrN303) MS(ESI): 407

F?q)\gl_[_\% )?_1 (3- Di net hyl am nopyrrolidin-1
| uor ophenyl ] - 4-i odobenzam de
4- Bronmo- N-[ 4- (3-d

i met hyl am nopyrrolidin-1-yl)phenyl]-3-fluorobenzam de
15 Exanpl e 280 (3R)-3'-Cyanobi phenyl - 4-carboxylic acid

[ 4= 3nBid®idy! ani nopyrrol i din-1-
yl4§ 3?‘ uor ophenyl ] am de Method O-b 20 0. 002 ng of

Po§-2FB FlLarepkeradbtiyrylifurane-carborylist add §243g of
- 4-(3- . . .
<(3Iﬁ?&%ﬁfﬂymﬁvp?ﬁrfﬁfjH"lﬂ’)}PS"e@Y'}qrﬁ‘Q?ophenyI ] - 4-i odobe

nzamde in 0.45 m of degass and stirred at

roomtenperature for 10 of water,
0.021 g of K3PO4 plhenyl bor oni ¢
acid were then 3 0 Thenr€acti on
sol ution was ¢ 25 overni ght. The sol ution
was t he 'ed and purified by prepa e HPLC
Thi s f ed in the product with the nol ecul ar wei ght
of 42 181 (C26H25FI N4O); Ms (ESI): 429 (MH+) as
hyﬁ' 1 uor oacetate. Exanple 281 5

3,2",4"-Trifluorobi phenyl -4-carboxylic acid [4-(3-di

rfES-B&‘d)mﬁflJ‘rQﬁéZ Ebostylit acidl |{4Q®Qébéti(lniﬁ1h9l@mlno)pyrrohdln 1-
1- Brono- 2, 4-di f| uor obenzene was reacted with 3-

di ﬂﬂwy%m%yafs seacied with 1-ethynyl-4- ﬂuorobenzene by method J.

- ANBHEDNEtriAThe BRIt Rl R Rl heATR T das

resulted W tht
rm(ICQﬁHQaarFNmrg)hMS(Esmamal(afl{m&nﬁw&muom&eﬂaﬁ.) ;
440 (M+rH+) as hydrotrifl uoroacetate.
N-[ 4- (3-D et hyl am nopyrrolidin-1-yl)phenyl]-2-fl uoro-
4-boronic acid benzam de 15
4- Car boxy- 3-f | uor ophenyl boroni c acid was reacted with
[]E)(a¢np|&rﬁ470phenyl ) pyrrol i di n-3-yl]di net hyl am ne by

roredis g e oD ices s s (€51 ).

37(acé%‘rgl§'ﬂ1ly%‘inlh&$ﬁﬁ@$dhufd WEH&WIFHrﬁideZO Exanpl e 282

5-(2, uor ophenyl ) t hi ophen-2- car boxyl i c
dlnethylan1nopyrrolld|n 1-) heny, mde acid [4-(3
25 1- Brano- 2, 4- R H re ted with

i\ car _acid [4-(3-d
C} yl)phenyl]amdel\I by met hod

o

2-boronic acid
I met hyl am nop

5-Bromofuran-2-carboxylic acid {4-[3-(acetylmethylamino)pyrrolidin-1-
vilphenyl}amide was reacted with 1-ethynyl-2-chlorobenzene by method J.
This resulted in the product with the molecular weight of 461.15
(C26H24CIN303); MS(ESI): 462 (M+H+) as hydrotrifluoroacetate.



O b. This resulted in the product w th nol ecul ar
~weight of 427.52 (C23H23F2N30S); MS (ESI): 428 (MtHt)

as hydrotrifluoroacetate. 5 2-Boronic acid

t hi ophene- 5- carboxylic acid

[4- (3-di met hyl ami nopyrrolidiggd - yl)phenyl]am de

5- Car boxy- 2-t hi opheneboronic acid was reacted with

[1- (4- am nophenyl) pyrrolidin-3-yl]-dinmethylanm ne by

method E-b. This resulted in the product with the

nol ecul ar wei ght of 359.15 (C17H22BN303S); M5 10

(ESkamp%mE{ M+H+) as hydrotrifl uoroacetate. Exanple

2R Rufp g TR AR B RS A troymgtnviaminol-
5 5 pyrgIBHDN rpdl- iy raviibeopgmids | di n- 1- yl ) phenyl car banoyl | p
yridi n=2-yl -[trifluoro- nethanesul fonate was r@acted

with 4-fl uorobenzeneboronic acid r th ndi ti ons
of nmethod O b. (Heating at 140C i LLi(0

apparatus for 20 15 H sull&ed in the

product with the nol egul ar ht of 404.20

( C24H25FN40) ; ESUI 408 ) as
hydrotrifluorogcetare. N[4-F3-Difm ethyl anino
pyrrol I di n |- ) phenyl car banoyl ] pyri di n- 2-yl

[ trA gUl fonate 25 A suspensi on of 0059

of N-[4-(3-di met hyl am nopyrrolidin yl ) phenyl
hyﬂrs@hgtwncait(Rhérbtaexy-N %u -4(3- mﬂwmﬁm@r@ igio-tr

Soylnge?ﬁl Qéni%m@iéé (0103 @f ﬂ%oﬁ@ﬂy!@deoéklégm et’hﬁng} 6 i) were

re was stirred
hdigated Nngg[ [gfﬁugg,fobﬁ h@ucg-, 4t wagptheq concentrated :n vacuo This

10 phesuitéd irf theqsrogetthamietid imoRidulaevéightbi4sn.59f DVE was

w2 M FRS T AM BkiYat ur o and 183 vas

heated at 80C for 3 hours. After cooling, the solution
was concentrated in vacuo. The residue was taken up
in_ethyl acetate/water, and the aqueous phase was
exExamople4%hree tines with ethyl acetate. The

18 e “'ﬁﬁﬁlé?gﬁ(% &%Vtﬁiné”err??d' d i
orap it Ry ol Csdi AT Fv@r&ngeﬂfde
n-1-yl)-phenyl ]-6-hyd roxynicoti nam de
6- Hydroxyni cotinic acid was reacted with [1-
(4- am nophenyl ) pyrrolidin-3- yl]di hyI a
method E-b. This resulted in the pro ththe 10
| I\/B (ESI): 327

(MrH+) as  hyd rotrif uor of . Exarrpl 284 15
N-[ 4- (3- D net hyl agi ngpyrra -1-yl ) phenyl ]-6-(2, 4-
di f 1 uor ophenyl ) ot nald de ¥ f | uor ophenyl boroni c
acid was react g h 5-[4- (3 20

di et hyl-dniappyreali di n- 1
-yl) - phenyl car banoyl ] pyri di n- 2-y
[ tA sblution oféR rdrrdoky-diafStfbudrg- 4°ﬂ(a’i hedhy@aiminoplyimelidin-1-

1SRRI hasiaR i g8 M f@( s, 0 %@h?‘“ Ao 0!
20  gpethylbutanmeel 48 830)dn DI 2 ar wastuzated at 80°C for’ 16 hours.
2 Afﬂerdaoflhgloétﬁ?ﬂ a0 ‘IGJOQﬁl) IiE)\Q??SY:!\dd‘eoﬁ%'léjmlxture was washed

Wll(.h wa emiﬁ )é/ éda )n %I% tr'ne orgar?lc phase was dried with sodium
sulfate, filtered and concentrated. The residue was purified by preparative
- HPLC. This resulted in the product with the molecular weight of 471.62
25 (C27H38FN303); MS (ESI): 472 (M+H+).



yl) phenyl ] am de 184 '

2', 4" -Difluorobi phenyl -4-carboxylic acid was reacted
with [1-(4- am nophenyl)pyrrolidin-3-yl]dinethylamne
by method E-a. This resulted in the product with the
nol ecul ar wei ght of 421.20 ( 1- 1251721\ 130); M5 5
(ESI): 422 (MrH+) as hydrotrifluoroacetate.

2' 4-Bromor2tbypptadng ol 4- carboxylic acid Method P

?ommagﬁeéaumfwohhuel (dm»d d@thdeetﬁ@ YbirAl WiRSaddbite® a
OsGulidh b eV ontRpiopioa 8% o i ety ethar (192 il etioom

( 1te11)peratwie unter argonu DEJI’IV\gShISt ther miktare wao hept at above 20°C

5 ¢ cARE Y Fo & A Loy YR Bis BouRHl i g BalfRétoa
vaawonwnd:hlqreﬂeredumre T\mswparfouoveeﬂ by @ﬂl@@aoaw%dlethyl
HP:faer J&gﬁbh’v{h é’%dsudm il gﬂt‘i’é’t'idw&ﬁﬁ/ Eoﬁcérﬂfé?i%ﬁyTﬁfseresuited

OOO% 4 was added to a sol ution of

g Hrthgdegired p ‘?%benzoate in 0.96 nm of degassed
toluene and stirred at room tenperature for 10

m nutes. Then a solution of 0.047 g of 2,4-

di f 1 uor ophenyl boronic acid in 0.114 m of ethanol and
0. 2Rdmple 280 a 2N 20 Na2CO3 sol uti on was added to the
react i h 00C
ov%r%lsg&)&%ﬁﬂé (?@%@/ﬁb @(lgﬁlj mﬁditnhgﬁ 3%’@?% r at ed
i nyllbgazaaideand wat er/ et hyl acetate were added to the
resi due. The aqueous phase was extracted ree times
wWth ethyl acetate and dried over s ium}&’fate, and
the solvent was renoved in vacuo and Yyurified by '
preparative 25 HPLC. Exanplpl_286N N

2', 4" -Difluorobi phenyD-4-cgrboxyl ic "acid

10

A of 0.047 g of
2 4 d| fI udt obi phenyl - 4- carboxylic acid and 0.058 ¢
150

rrg\fof\ﬁ'ond%f?%%&?@f@o HigRyEoldi i NV 2 Mot ut | on
vvawtakybsmmm (@065 ¢)dometRats (R enlpivasanixed Wvﬂisglaual
: PR ) ) SRR R o B FEN M 1 o o)
wa’fleen sodiyin csmmbarcmydﬂde (Qtﬁﬁﬂl g)ams addegbnd éhemxture was
20 %Qa W'nﬁ@r P&P&H@ﬂ%ga@ Weotﬂ é{%%fn f.ltT:J?-s et hyl

tatep over so dth

so¢qn9ﬁn ratesl, takamdrin wcb@e@methﬁﬁe weshadéwwasodpwn hydsexide
by( 2By Qn&hatanwesobﬁ.urhl%h%nd%ldw gﬁﬂ?&aﬁé@‘vvlﬂﬁﬁa nesium

Obt rﬁﬁfgng 'gglﬁg%af@d\/\géyg éue was puri 9 by prepara% ve I-IYI§LC
N-Thﬁs (rQSlIﬁeﬂiHh hiyd produmd withadhednoledulgh Welghtyof 433-39 uor o-

25 -(CHOTRANAGIPRIS fled: dagf[ipezart 0o 180 L3 F 100 e

reacted with [1 (4-

Example 251
R-4-Butoxy-N-[6-(3-dicyclopropylaminopyrrolidin-1-yl)pyridin-3-yi]-N-
30 methylbenzamide
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20

am nophenyl ) -pyrrolidin-3-yl]dinmethyl am ne by nethod

E-a. This resulted in the product with the nolecul ar
wei ght of 424.00 (C25H33FN40); M (ESI): 5 425
(MrH+) as hydrotrifl uoroacetate.
3-FIuoro-4-(4-nethy|piperidiqB -yl )benzoi c acid Met hyl
3- Fl uor o- 4- (4- net hyl pi peri di n-1-yl)benzoate was
treated with lithium hydroxide by nethod Thi s
resulted in the product with the cular 10 wei ght
of 237.28 (CLl3HL16FNQ2); Ms (ESI): Met hyl
3-f uoro-4-(4- nethylgbperl nzoa e O 076 g of
pot assi um carbonate was adfled tjo a solutl of 0.086 ¢
of methyl 3,4- ‘ Mnd 0. 050 of
4- et hyl pi per i i'n ON6 m~f 15 DMF. The reaction
eated at or- 2|days filtered and purified by
eﬁ%?&?(%@g} his resulted in the product with
the nmol ecul ar MEIght of 251.3 (Cl4H | 8ENC2); M5
( EQR)-4 Butoxy-MrG+(3-cisyelgaropyiaringpyselidindr@)pyrginedanpl e

benzamlde was meth late}xg method F. This resulted in the product

§‘rv.v ALt BT DRRRaRaR RS A P

4-Blkgxy-N-methyl -N- [4-(3-methyl amno pyrro | id i
n-1 -yl)phenyl] benzam de was reacted with
N, N-di net hyl gl ycine by method E. This resulted in the
product vvith t he nol ecul ar wei ght of 466. 63

; I\/S (ESI) 467 5 (MH—H) (R) 4- B ut oxy-
ﬁ] Yl am noacetyl ) net
md‘ﬂn{%[%(qyc rppwmhylamrn%)pwpll%rﬂzﬁ!ﬂﬁw@"wés
obfienedmad@l ogously. 10 Exanple 289
N-{4 [ 3- (Acetyl met hyl ami
no) pyrrolidin-1-yl]phenyl}-4-butoxy-N net benzam de
0

4- But oxy- N-met hyl - N- [ 4- ( 3- meghy! Nolidin-1-yl)p
henyl ] benzam de 15 wgs ni h r| die and acetic
anhydri de. Volatile factl ns re renoved after 2
hours. This resulted duct with the nol ecul ar
wei ght of 423. 5H3 03); Ms (ESI): 424 (MH+).
20 nple._290
ut yryl amho- 4- (3-di met hyl am nopyrrolidin-1-yl)ph

4-
 FR RN e me T Sy or L DRy lhsngeite

naeas declé@@pyigied by midtbod d€. drinéd Fesutied 2n the preakiciivitbdhe

ARG SRR ORRER A oo o TEBH Wit

concentrated after 12 hours. The residue was purified
by preparative HPLC. This resulted in the product

vvig rh | ecul ar wei ght of 394.52 (C23H30N403); MsS
g% a%@(l\/&l—&) An alternative possibility is to

r Ei@ﬁIBLﬂ}lla{"ﬂ[ﬁf(zhér{ﬁo@bui&ybﬁyzoﬂgﬁa}l’n?) -3- ﬂuorophenyl];gyﬁrolidin-

am nopyrrolidin-1-y benzam de W
b&ylim@tfa/&qaf baateret hod E.
4- Am no- N-[ 4- ( 3- dlrrethylamnopyrrolldln phenyl]be

nzam de 4-tert-But oxycarbonyl am n Zoi c @I was
reacted wwth 1-(4 %

@»Q

tert-Butyl [1-(4-amino-3-fluorophenyl)pyrrolidin-3-yljmethylcarbamate was
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15 am nophenyl ) pyrrolidin-3-yl]di met hyl am ne by net hod
E, and the product was treated by nmethod G This
resulted in the product with the nol ecul ar weight of
324.43 (Cl9H24N40); MS (ESI): 325 (MrH+). 20 Exanple
291 2-Phenyl et hynyl t hi azol e- 4ggarboxylic acid

[ 4-(3-di net hyl am nopyrrolidin-1- yl)phenyl]-amde N
2-1BRetesk wWithy ddudoxy-24ipegnzoic agiddy method E, followed by

[ 4 cﬁog*éﬁmrdw TAR reenied M tHdl ;smauct with e msitdidraléight of

o adeeTrafENABa STl @if‘fl FaRMIRE (52 )

trlphenylphosphlne (17

ri phen hosphi ne) pal I ad| um di chl oride (89 ny)
&&FB& {T‘)%erﬁz@lﬁ%%(g 6 nmy) were added. The

r ea@blumbnmfmﬂuwomﬁttﬂm@@h.@@icac;dlﬁﬂ& ighirfbutainer @wﬁ was

- OBRGBLySGhut 5 B BF shdBl ALRTOR ek ROugsy B

r eengtated 100 nnimwaprauﬂiﬁm‘t, and tthe niietuts Yraswedshed with weiugated

2935)%5%45 Eﬁuoro enyr’ %Pbﬁ)drﬁﬂl&]tﬁ giu”?; gffgtgphl?ered

[ Andcengestiaedim \rﬂqypr eirgsidhe (2-29))waeadded drepnise at —

{Vgrd(wgﬁgl% ng?cﬁu%&bsegéﬁ %lnﬁorﬁpféqd?%yﬂyﬁ ba&ind| 520 mi) and

( mlu@hvgr@é SR IO TIOPGamEe 599 ﬂ’é‘éj)ﬂ\‘/ﬁrt ﬁt'rﬁe‘? for 20

f |heurs) @mﬁibfﬂi&mtﬁmmgaﬂi)dve(s?édd@ anﬂ(ﬂ_lz_?ﬁ rﬁlicﬁxrétwasﬂwdshed with

rbon e,reaction

BRI AR SRR fried BYE SudiubhshitRs, UL 5RE FongentiiSd i

mvagtes Thedesites vmrmmfbddlyeﬂrepﬁtﬁmedﬂPHOeTha;butyl 4-butoxy-

Slr% alg)%%nz?%te%&@ ﬁg@&) y%%dhﬁ%so%ph?qw @il" gbd R in

( cthapyRtyogm thmpersLye fargh h@umsHIpe mixture was acidified with
HylrSEAONE h&HTEOR:; Qébbﬁ whbexdakttd with dichloromethane, and

[ihéirgéﬁqﬁt@%'@%@#m Pv%r?%p%zurwWﬁ%ﬁﬁé{%ﬂ?@wﬂ%@ntmted-
r €li$ eskulietiin the? Pradhlod miihythie dholecdlae aeight \of 2G9&3 d by

ﬁpggg\éﬁ%k §I§ F%#“%%io Ié’g'*[‘%‘i nggguccf N4\g) t hlvtsh?Ea ):
345 (MtHt). 25 Exanpl e 293
5-(4- Fluorophenyl)pyrldlne 2-carboxylic acid [4-(3-d

opyrrolidin- 1-yl)phenyl]-an de 190
S%ﬂ g#. di ne- 2-carboxylic acid

[ t hyl am yr.roli s
 SF T GAAbiSRelAR: Dhert Pl ety shEPREa- 1
Ocyclohbikgl-Mesethybenzantide pr oduct vv| th the nol ecul ar
wei ght of 400.53 5 (C25H28 (ESI): 401 ( M+H+) .
Exanpl e 294 1-Benzenesul fonyl pi p r| - carboxylic
acid [4-(3- 10

di met hyl am nopyr ¥ol | enyI Jram de 0 11

Method L
A mixture of N-[4-(3-bromo-2-oxopyrrolidin-1-yhphenyl]-4-cyclohexyl-N-
methylbenzamide (100 mg), potassium carbonate (60 mg), 7-

- azabicyclo[2.2.1]heptane {44 mg) and DMF (2 ml) was kept at 50°C for 6

hours. The mixture was diluted with water and extracted with ethyl acetate.
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Pi peri di ne-4-carboxylic acid

[4-(3-di nmet hyl am nopyrrolidin-1- yl)phenyl]amde (70
ng) dissolved in N-nethylpyrrolidone (2 m) was m xed
wi th potassi um carbonate (45 ng) and benzenesul f onyl
chloride (35 ng). 15 After 1% %ours the m xture was
filtered and the filtrate was purified by preparative
HPLIE: organic pbase wed drigdidver praghesiumisuliaterandhedneentrated.

WeTlgé‘Pes‘?(ﬁue %28 p@}n‘" é@%ﬁ'ﬁgﬁ%@ﬁ% HAE (B resuited ik Midtsloduct

(VD B BRI HF LR 1.5 (S3AHBZNBOR) MS (S 472

[ 4M-8H+yi met hyl ami nopyrrolidin-1 -yl)phenyl]am de 191
Pi peri di ne-4-carboxylic acid

[ 4- (3-di met hyl am nopyrrolidin-I- yl)phenyl]am de (70
nol-[4+{8<Brbwed2 ioxohymetitin- pytphengpdeychekyl-Mas m xed

V\A,?]Fﬂ_gmg irruaécar bonate (45 ng) and
4-fTuorobenzeneésul fonyl chloride (40 5 ng). After 12
hoir(4;Aminepherylirecysiohexy-Nenethytrenzamide (3.0t agaionitrile

p 3'0frh %@mlmﬁf ﬁftsbwﬁmh'PhQspﬂéle(o@ﬁ/Nﬁ@g &Chﬁ-bmmo-

pr,\'fr@Eg;otg“wEry E@l‘glldez(%éuslgmaﬁm%dggqaﬁ%@@o@@o%a SO utlon of
1 icﬁiﬁllmr‘rﬁ/diom@el (0.88)Y) IpivRkesr (Cl Onﬁr)%ahaédm?w.ém@tl@m@dure was

%dp\gb'fr’%’t“%f a} rggﬁ'g%brw%{r% ngl (?]r - b RN TRY'SLAM §8160nt bF
[ 4S(id®drm hyeiréwitiasdiutipy wasl thehradtiedy big Istirriig) was denijrlied for

145 fibm® THB Soucticht BN RES iSO ot dnd BRrlidd itn
chetbyi af@tqtsoThg)orgaxﬂ@ @hasqzvawf@d OYTaNAgHe ke swéf@te and
f i ddrReAftaftd ThBGebiglib Wetsepm%oow bmo%%tsgrapm%.ﬁéa yél

This resulted in C | ecul ar
mé.ngthleahas&ﬁhﬂ@%@gmm&%% S(fE%l"S 'ﬂé*?e PRAqugt with
2Ghexaolpbela? Wiéidght 0f 4B5.40 (C24H27BrN202); MS (ES!): 456 (M+H+).
ut oxyphenyl et hynyl ) f ur an- 2- carboxyllc acid [4-(3-

di met hyl am nopyrrolidin-|- henyl ] am de 192 0
Ve tidefAringpberylyAvtyvgiohexyl- aﬂbﬁ»ﬂber@aaud@ [4-(3-d

i met hyl am nopyrro lid in-1- 5 phenyl ] am de (75
wetsCyrlobexvlearhoxylia add (/G @) an% &rm&gpmnwﬁmm k&ngrge)

( 3Per@Btirtad il tNu@h 159 HF fdf@h&ﬂ's(ahcm'\bn 3é¥lto s&%ﬁ@rovermght.
ﬁ}F’gs’ %g:g yvas?tw?r ﬁ a@th?us ﬁg)se{néﬂ\a hecf]I \S\nth dlet?n%l et%er

N , Thedidssiltimgoppidenyae ethiztated byi methokyE and $iydrogenated by

 SHERBAISSPAE PR Thle By Mt pe Rge Bt ellor s
MQZ@HMNZ@) M3 (ST 300 (Mrbldgh a syringe filter and
concentrated, and the crude product was purified by

preparative HPLC. This resulted in the product with
t he nol ecul ar wei ght of 471.6 (C29H33N303); Ms (ESI):

4 fxdrMpiEtssas hydrotrifluoroacetate.

4-Cyclohexyl-N-methyl-N-[4-(3-morpholin-4-yl-2-oxopyrrolidin-1-
vl)phenyilbenzamide
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15 Exanpl e 298

6- But oxy- N-[ 4- ( 3-di net hyl am nopyrrolidin-1-yl)phenyl]n
icotinamde ON, O Method Ha 20 A solution of 0.1 g

of potassium hydroxide in 1 m of DMSO was stirred at
roomtenperature for 10 mnutlgé and then 0.1 g of
N-[4-(3-

di Nd¢{$1BromesZpxeairaliding1-yi)phenghgidyceheydMxyni cot i n

a T [
%Q%Yi@é’tz@ﬂﬂ@@'wa r@ﬁcfe%%%l‘g%rﬁﬁ#!ﬂe‘&ﬁ %ﬁq uL Tﬁ%%suﬂed

nut es an ane
adaéae pro@uchwith the nglecdlar we&igéﬁh%bm?é#ﬁfé\l%@a} éVlSze‘.ESl):
ovagn{ighH+)Af ter addition of water and ethyl acetate,
t he agueous phase was extracted three tines with
ethyl acetate. The conbi ned organi c phases were dri ed
over sodi um sul fate, concentrated in vacuo and

& §%ﬁ6 193 preparative HPLC. This resulted in
th with the nol ecul ar wei ght of 382.24

h%ﬁﬁ%%%ﬁ%’?‘%@@&gﬁ%i@gss ﬁ-;ﬂ'%e%@s'-ylpyrmhdm 1-

6-Yijphleoylogrydamitiboxy - N- [ 4- (3- di met hyl ami nopyrrol i di n-|

- yl)phenyl]nicotinamde (B r met hy, cl opr opane

was reacted with N-[4-(3- 10

di met hyl am nopyr ol i dip yiN-phrenyl - 6- Pydr oxyni cotin
ed

am de by net hod H esul [ e product with
t he nol ecul ar wej 80. 22 O(C22H28N402); MS

(ESI): 38 ) &$ hy otrifluoroacetate. 15 Exanple

300
4 ettiyl am nopyrrolidin-1-yl)phenyl]-6-isobuto
nam de 10 r 11 N--, 1-Brono-2-neth yl propane

di met hyl am nopyrrolidin-1-yl)-phenyl]-6-hydroxynicotin
aril-<{4-(BBrorioRRdxbpiolrlin-ThyljpHersy(t4-egtloextyhdl-pr oduct

W t .

(VSIS 5 Sl POt éﬁéﬁi&"ﬁiﬁﬁ% rgbhied in

3(I|_ne;gt§oduct with the molecular weight of 459.64 (C29H37N302); MS (ESI):
&t (3=ipryret hyl am nopyrrolidin-1-yl)phenyl]-6-(4

fl uor@ghengiy)ni cotinamde O N~ O 194 49 ng of

pot assi um car bonate were added to a solution of 0.041

g of 6- chloro-N[4-(3-dinethylam nopyrrolidin-1

-yl') phenyl ] ni coti nam de and 4 5 fluorophenol (30 ng)

in 0.8 m of DW, and the reaction was heated at 140C

| IEx@nmipleraprave apparatus for 90 minutes. After

addition of water and ethyl acetate, the aqueous

phaEgcivhex@xynasthglNi[aL@Bokd [TES]bidyirtdliginglh -
yhphenyl]benzamide

0 QN?“Q

N-[4-(3-Bromo-2-oxopyrrolidin-1-yl)phenyll-4-cyclohexyl-N-
methylbenzamide was reacted with pyrrolidine by method L. This resulted
in the product with the molecular weight of 445.61 (C28H35N302); MS
(ESI): 446 (M+H+). |
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20

acetate. The conbi ned organi c phases were dried over
sodium sul fate, concentrated in vacuo and purified by
preparative HPLC. This resulted in 10 the product
with the nol ecul ar wei ght of 420.2 (C24H25FN402); M5
(ESI): 421 (M+H+) as hydrotypgl uoroacetate.
6- Chl or o- N-[ 4- (3-di met hyl am nopyrrolidin-1-yl)phenyl]n
icotinamide 6- Chloronicotinic acid was reacted with
[ 1- (4-am no- phenyl)pyrrolidin-3 15 yl]di et hyl am ne
byeE P ggb. This resulted in the product with the

'IEecu ar wei ght of 344.14 (Cl8H21 CIN4AO; M (ESI):

Sk f
fo‘?ld&hﬁgr gggnr{;?bhgl e(lsp'lrngg{re ﬁ%ﬁéﬁ%ﬂ' (%”Eﬁn1
ExYltheany ew@@m ar formul aMbl e- MrH+ No. cuI ar wei ght
302C24H26N402402. 21403 0 N , HI /I N, ~ N NC(
C24H25C1N4A02436. 17437 0O f- NE
Exanpl e 305

N-[4-(3- D|rrethylrrino . |d|n1yl)phenyl] 2-f 1 uoro-

4- phenoxyben @) > Powd& ed nol ecul ar si eves
(4 A . per acetate and 0.02 g of

N-[ 4- [ opyrrolidin-1-yl)phenyl]-2-fluoro-
4-poronytc aeid benzam de were added to a sol ution of
0. in 0.5 mM of nethylene chloride and
sti d” at 40C for 24 hours. The solvent was then 10

renoved in vacuo, the residue was taken up in

welNd#(3tBrpmaa2 exapgrrolidio- 1t yiiphenylleboyclpheyt-Naas
eXheff z%%&@ V\Fds'?%gc dt\nltﬁH@fhylgﬁ'ﬁﬁ@Bg meﬂi‘@d £ofRigned

or ganl C ases were dried over sodiums

coretled at e praduetonith HieamojrauiarvieiohtofAad HE2Hd31N302);

HAUS. (EBN: 106 Hed in the product with the nolecul ar
wei ght of 419.2 (C25H26FN302); Ms (ESI): 420 (MtH+) as
15 hydrotrifluoroacetate.

N-[ 4- (3- D net hyl am nopyrrolidin-1-yl)phenyl]-2-fluoro-
4-braraplec28®i d  benzani de

4- Car boxy- 3-fl uor ophenyl boronic acid was reacted wth
[ 4-CArclob@xginiN o1 BaygloheyylaaiincH2roxbpytictidimet-ghjblaenayiieNby

orln 'I."s resulted in the product with the
nqu‘ggrg’l"ger’&mg’g%t of 371.18 (CLOH23BFN303); MBS (ESI):
372 (MtH+) as hydrotrlfl uor ogdcet teH 25 Exanpl e 306

LD

N-[4-(3-Bromo-2-oxo-pyrrolidin-1-yl)phenyl}-4-cyclohexyl-N-
methylbenzamide was reacted with cyclohexytlamine by method L. This

resulted in the product with the molecular weight of 473.66 (C30H39N302),

MS (ESI): 474 (M+H+).

Example 260

4-Cyclohexyl-N-{4-[3-(cyclopropylmethylamino)-2-oxopyrrolidin-1-



196
4- ( 3- Cyanophenyl ) - 3, 6-di hydr o- 2H pyri di ne- 1- car boxylic
acid [4-(3- dinethylam nopyrrolidin-1-yl)phenyl]am de
NN 1

4-(4,4,5 5- Tetranethyl [1, 3, %kgloxaborolan 2-yl)-3,6-d
i hydro-2 yridine-1- 5 carboxylic acid [4-(3-di
neﬂﬁmeﬂﬁthW@hWbBlZmnEkyI)phenyl]an1de was react ed

wi th 3-bronobenzonitrile by a. This resulted
in the product with the nol i ght of 415.54
(C25H29N50) ; MS SI) ‘

4-(4455Tetra thyI 2-yl)-3,6-d
i hydr o- 2H -1- poxyl i © acid [4-(3-d

i met hyl am T ol iNi n- -yl)phenyl]arrid e

4- (4, anet hyl -[1, 3, 2] di oxaborol an-2-yl)-1, 2,3
, 6- yridine was reacted with

any

i nophenyl ) pyrrolidin-3-yl]dinethyl am ne by
methQd-A. This resulted in the product with the

nmol ecul ar wei ght of 440.40 15 (C24H37BN403); Ms (ESI):
44N [@MFBI-BI))nEeafmdoayfml‘r’din 1-yl)phenyl}-4-cyclohexyl-N-

) car b 9‘%&?@ de s?’re%g@d%ﬁﬁ ByAbbRYIHERGTaine by method L.

5 di Fblﬁﬁ?sldfﬁdw'@ tb9rnr@niucathmﬂwylmgne@uw}n@mm@fm&m N N

' ((028H35N302) MS (ESI); 446 (M+H %
4- 4,5, 5-Tetranmet hyl -[ 1,3, 2] I oxabor ol an-2-yl)-3, 6-d

I hydro-2H-pyridi ne-1- carboxylic acid

[4-(3-di net hyl am nopyrrolidin-1-yl)phenyl]am de was
reacted with 2-bronobenzonitrile by nethod O-a. This
resulted in the 25 product with the nol ecul ar wei ght
of EXdippA2€¢ C25H29N50) ; M5 (ESI): 416 (MrH+) 197
Exanpl e 308

10 4 K34NBL(AzkBimbEthyldmine R2loxchyfrotidinytiydptityily4-cdilohestyleN-

15

20

%%Wéﬁép?ém e4N(§| 5 di net hyl am nopyrrol idin-1

_4 (4,4,5,5-Tetranethyl -[1, 3, 2] d

i oxabor ol an-2-yl) -3, 6-di hydr pyrl

carboxylic acid

[ 4-(3-di nmet hyl anHlopy @ A yl) pNenyI ] am de was
reacted with 3-brjonot sol e by met hod OG-a. This

resulted i Q. prA wi thQ he nol ecul ar wei ght
of 436. 62 ZNAF)S); 5 (ESI): 437 (MrH+) Exanpl e
309 15

4-Cyclohexyl-N-methyl-N-[4-(3-methylamino-2-oxopyrrolidin-1-
yl)phenyllbenzamide (52 mg) was mixed with pyridine (0.5 ml) and acetic
anhydride (130 mg) and, after 3 hours, volatile fractions were removed in
vacuo. This resulted in the product with the molecular weight of 447.58
(C27H33N303); MS (ESI): 448 (M+H+).

| Example 262

4-Cyclohexyl-N-methyl-N-[4-(4-methylamino-2-oxopyrrolidin-1-
yl)phenyllbenzamide



E

10 O(M+tH+

15

20

25

Cl 0 0.143 g of potassium carbonate was added to a
solution of 0.19 g of 4-[4-

(3-di net hyl am nopyrrolidin-1-yl)phenyl car banmoyl ] phenyl
acetate in 2 m of 20 DWF, and the solution was heated
at 130C in a mcrowave appar ggys for 15 mnutes. The
solution was then m xed with water ang, ethyl acetate,

the aqueous phase \@s freeze dried, d the resi-due
was enn| oyed fu ation in the next
St g A d R A so 0.05 g of

N- [ ! ani nRpyt -xt) phenyl ] - 4-

hydr oxybenzam de, 0/017 ' <di chl or opyri di ne and
0.064 g of 198 potassium carbon@te in 0.8 mM of DW
was heated at 230C in a mcrowave apparatus for 30

o St dand L@ B et (0o dRafly Giphefitghsphory
t ezide(bd8igwareiagiieddd 1-M8K417 ( C24H25CI N402); MB
(ﬁ?e(%%hﬁﬁeﬁ% %gﬁ@,éﬁiﬁbﬁﬁér{%}@—ﬁ?@%ﬁr@h in @cﬁﬂoﬁ(gﬁé”?md

m no eny car

addr b and theaTisye avasdIeatag ial DRSS ToL4e PeHrsyTh ﬁrﬁqctlon

( %@@ﬁdrowhg wrhmnwbtr@ﬂ Bcatate bhd washew! tafdengitte water. The
)

ulted in the uct
oBatliccase s 1650 9¥9 Maoesirp BUGIE Anchistebifateds The
(b pasduct Qvawyrdaoted fbkther bym@thbd G.Bagpduli2didn the
N- - _
-ﬁ;fsﬁéfn TR HORTBEREOR o405 84 (G25H31030R1 M8, (S 408
i N 2- Chl or o- 5- fI uor opyri di ne was reacted
with N-[4-(3-di nethylam nopyrrolidin-
1-yl) phenyl ] - 4- hydr oxybenzam de by nethod R This
resulted in the product wth the nol ecul ar wei ght of

BB rIp ey elafiptinclienyl 5 oxo-bymdidine-5-

4-dbekyliorampyr i di n- 3-yl oxy) - N-[ 4- (3- di met hyl ami nopyrro
l1d in-1- .25 yl)phenyl]benzam de O C N was obtai ned

"SNP B EAGARISRERNIo 10 g WhShentod

ofwilf3Bagmi¢ egigH1s2] QMMGO"ﬁs‘or@qurs &gufic(auomwa@lace by
h)fﬁtrrﬁdd {Hrd f?@ﬂi@é @b?(mébiI@(ﬁ%’éeee%?acetate/methanol 5:1). This

i rT?FU'%" Ehﬁhsda{gzgv&y%@f@e[ motéyméaflv}ﬁ%aﬁ&yﬁ# 40451 (C25H28N204),
PWIBQESH): #23-(J4HHHheny! ] ani de O Cl

Example 263

N-{4-[4-(Acetylmethylamino)-2-oxopyrrolidin-1-yijphenyl}-4-cyclohexyl-N-
methylbenzamide
O

4-Cyclohexyl-N-methyl-N-[4-(4-methylamino-2-oxo-pyrrolidin-1-
yhphenyllbenzamide (101 mg) was mixed with pyridine (20 mg) and acetic
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N[l - (4-Am nophenyl)pyrrolidin-3-yl]dinethylam ne

(32 ng) and 10 carbonyldiimdazole (27.1 ng) were

di ssolved in acetonitrile (1.5 m), and the m xture

was stirred for 3 hours. Triethylamne (63.4 pl) was

added to a solution of 5-chkepo-1',2',3",6"-

tetnggrdro %2 4' 1 bi pyridine (40.7 n?) |n THE (1 m)
rigedRamgyand; amey 3 herure,volatileiiastiens were remavés i

VWagaRdThis dsam ﬁﬁthbqarbaactfwwhesmgdwm v@é]éhtséﬁ 447es*8

AP ad M TS DWBEY a7 chi or omet hane  and

wat er. The organi ¢ phase was dried over sodi um
sulfate, filtered and concentrated. Contam nation by
the primary and/or secondary am ne was renoved by

di ssolving the residue in dichloronethane (1.5 m) and

aq%%ﬂﬁ m@%ﬁ solution to a stirred suspensi on of

po P ‘%d p-tol uenesul fonyl 20 chloride (0.5 g) in

di.chlQr t ' Ayl .
ERBLIT LT YRRy PRReet el E a2 Mlduresgin-o-

sexhmethyt-carbamate h  di chl or omet hane. The conbi ned

organi ¢ phases were concentrated. The resi gue was

purified by chromatography (silica i | e phase:

et hyl acetatel dichl oronethane (5%, nnnnla (7N in

nethanol 299, lateigethyl 25 acetate |chloronethane

\\N i/ met resulted in
’ € nolecul rNHEIQ t of 425. 97

5 : (
5-Chtoro-1',2",3 ,67- te ydro-[2,4' ] bi pyridine 30 A
sol uti on of tert but yl
5-chloro-3", 6" -di hydro-2'H[2, 4" ]bipyridine-1'-

CQMQQ%M“&%G (50 nmy) in chloroform (2.4 m) was m xed
with hydrogen chloride (4N in dioxane; 0.8 ni) and

t ted af.t 1 0. h Thi
e BB Sde o
194 n6ethyic@isdrhate (60MAY), cBiupEBhIbionk®Ss (Z48HinY),. potassium iodide

5 Bl Xomethvigyipalidene 1y ) 409 Brogy joflide (40 mO) StFr,
t estlsre,d atdiQiCi fon Sdfours.of comversionl was meoiniilete, thesmixigle was
| ThedWd @?g?ﬁ?ﬁﬁdv‘%ﬁa zfdﬁll‘iér?&ef‘m'th% r préfy iotige AFRE)) Reated

{
? étrpﬂgﬁg{?ﬁw 12 DOQVSZ]T&GJ%SB‘P% mikiLpe yap_ dilutedivith @thy! oetpte,
y giHedlwiinWeermdrel sédiaat Meaeborate koBtion & iddbasi on

Lett, 4 000, 3705:3 200
G TR Al T R R BB
mprepamtive $HPL0C HEEs eeISLHtecBmCihé erodudtauttstheAhblecular weight of
di chl or onet hane
%?dv\-/ia%he%h?f%%?g ona?@l H]tl on and water.
The organi ¢ phase mas drled over sodium sul fate,
filtered and concentrated. The residue was purified
by chromat ography (silica gel, nobile phase:
E?tanq/§%£y acetate (2% /di chl oronmet hane (5%, |ater
ethyl acetate (5%/di chl oronet hane (5% .

fﬁ}ﬁ Wy ergPhRalb P RN -y BB AT B lRygin-2-
}psrrdhqhns&-hly-lrmﬁmloarmpm rolidin-1-yl)-
phenyl]an1de I

5- (2- Ni tro-4- et hyl phenyl ) f ur an- 2- carboxyl i c acid
[4-(3-d inethylam no- pyrrolidin-1-yl)- phenyl]am de
was hydrogenated by nethod B. This resulted in the
product with the nol ecul ar wei ght of 404.22

(C24H28N402)
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5 M5 (ESI) 405 (MrH+) . Exanple 314

2
5- (2- Acetyl am no- 4- net hyl phenyl ) f uran- 2- car boxyl i c
acid [4-(3- 30 dinethyl am nopyrrolidin-

1-yl ) phenyl]am de 201 Na 1

5- (2- Am no- 4- et hyl phenyl ) f uya 2 2-carboxylic acid
[4-(3-dinmethyla mno- pyrrolidin-1-yl)- phenyl]am de
was reacted with acetyl chloride g%?nﬁt j%ijg Thi s
resulted in the product with the ["ar \wei ght of
446.23 5 (C26FBONM03) M5 (ESI): 441 (Mrh+). Exanpl e

-4-m et hyN swhe nyl)fu ra
@}hyl am no-
N
> . .

~car boxylic acid
[4(3d i met hyl arp pyrrolidin-1-yl)- phenyl]am de
was reacted with/isobutyryl chloride by nethod Q
This resulted in the/product with the nol ecul ar wei ght
of 474.26 154(C28H34N403) MBS (ESI): . 475 ( MrH+).
ExtéﬁbBE yh{515-(4-cyclohexylbenzoylamino)pyridin-2-yl]pyrrolidin-3-

|}tmbmycta3beﬂm5te6wb§ﬁ~éaaiw@ mmhwe{w;&tklmr@ww by method F-a.
C
]; SRR he st it e Aol GuBgeo B Bds 78

5 Pl (lﬁBSI-MSM@S): MO G| ) 54 MatH+).

[ 4-(3-dl met hyl am nopyrrolidin-1-yl)phenyl]-

nmet hyl am de (44.4 ny) and 2, 5-dichl oropyridine (60 ny)
were heated at 160C for 15 m nutes. o-Xylene (0.5 m)
wakxarped26thd heating at 160C 202 was continued for 2
hours. The cool ed crude m xture was purified by

C hﬁemﬁtltygf‘la{ﬂag(ﬁl(cs/iczldheaylgehzo;d) (Bemethybuty?-enyl)amino]pyridin-2-

hanol)). This resulted in

if‘))n%(cfuct \m)ﬁh&ﬁﬂcé%aﬂél ar wei ght of 442.01
(CZ4H32CI N50); MS (ESI): 442 (M-H+) 0
Pi peri di ne-4-carboxylic acid [4-(3- thylha m
nopyrrol i di n- I - yI ) phenyl ] net hyl ami de tert -Butyl

I opyrr ql.i di n-1-ylL\phenyl ] net hyl car
: s treated with

O This resulted in

(C19H30N40) MB ( ) 331 ( MrH+) .

Pi peri di ne- 4-car bxyl ic acid

[ 4- (3-di et hyl o-pyrrolidin-1 -yl)phenyl]- amde
can be prepared anal ogously. tert-Butyl 4-{[4-(3-d

i f@h@ut@ﬂ{ﬂ-[@@b‘éﬁ%h&ylb@n%oﬂa)ﬂhéﬁwnhnfﬂg’s?@é!my| }-

N RSB ser i Ale Aag Sakuy Wb SmeihyisbSlegy bypide by

pymethoder-a( Thik/restifted n thegirbduciwiti dremolécutdr) wevaht of

m AR I S Rl frp)) o e

met hyl am nophenyl ) pyrrolidin-3-yl]Jam ne (0.5 Qg),
triethylamne (1.17 m),

Example 267

tert-Butyt (1-{5-[(4-cyclohexylbenzoyl)methylamino]pyridin-2-yl}pyrrolidin-3-
yh)methylcarbamate
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20 DVAP (0.44 g) and dichloronmethane (10 m) was added
dropwi se. After 16 hours, the mxture was dil uted
wi t h- di chl oronet hane, washed with water and saturated
brine, dried over sodiumsulfate and concentrated. The
resi due was purified by chromggbography (silica gel,
el uent: ethyl acetate/ammonia (7N in nethanol)). Th| S

resulted in the product with the ﬁ\kv(be%%l/ar wei ght
MHY) .

of 430.60 (C24H38N403); MS (ESI):

tert-Butyl
Qmpyrr | i di n- 1- yLNpheny! ] car banoyl
be@gar ed anal ogously.

Mrepdr ed anal ogousl y.
. r mul akbl e- MtH+ No. cul ar
wei ght 317\ C25H30CI N50466. 03466 C1- N- N 318/ \

C2d %Q@yi\lgﬂ%gll %%He& ean ia m |n ﬂy]]g&rrolldm—?’—
31 34

3}@8@1%?%%\8&1%@61 eciw] TB?FHV&IQGiEH)Q by gt {fra-cThis
acne@u[téd (rBthedpradibyvigithomolecliardivaight yf J9EhenyCheaROR403);

’9'?36'% kﬁ%@{ﬁ%%ufo?%?n | -yl )phenyl]- anide (30

and 2-chl oropyridine (90 ng) were heated at 160C
f 0 h@f@lbwrmgjfw’theaco:mmuoﬂy neterobtaioed byl methad Rrddem tert-

The &'“@ﬂ? B NSIRARL Ran RO SR 2 ] irdiRfin3. Nour
sorpaltesand the appropdateeaikylating agent:

acetate/ammnla (3N in methanol)). This resulted in

t H%rtFB SA{sIeb Butg- (m& e&&!b&ﬁ—‘:&@ arﬁfno]pyrldln 2—
BRdIGEPaM B har od 2
XHHI Yigre par ed anal ogousl y 204 Ex.

l\/bl e-
tert-Butyl (1-{5-[(4-cyclohexylbenzoyl)isopropylamino]pyridin-2-yl}pyrrolidin-

3-yl)methylcarbamate

tert-Butyl (1-{5-[(4-cyclohexylbenzoyl)prop-2-inylamino]pyridin-2-
yi}pyrrolidin-3-yl}-methylcarbamate

Example 268
5-p-Tolylethinylfuran-2-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-
yhphenyllamide

0.042 ml of diisopropylamine was added under argon to 3.8 mg of

Pd{tBu)2Clz and 0.85 mg of Cul in 0.2 ml of DMF. A solution of 94.6 mg of



No. St ruct ur eMol ecul ar fornmul acul ar MrH+ wei ght / \
3211 C25H32C1N503486.02486 2 N _ cl , Noe N
322C24H30FN5(3469. 56470 N/ \ N NO2 / N Exanple 323 5
5'-Chloro-3,4,5, 6-tetrahydro-2H[1, 2" ] bi pyridinyl-4-ca

rboxyllc acid [4-(3- dlnethyé no-

B8 iPbtedl el e B LR 45 motnyiaminopymoiidin-1-yhphenyl:

[ 4anﬁﬁn‘el|irﬂ$t3hﬁl STDMFR @lsbRitibnbfYi-¢ppamdilane me0.63Al of DMF
5-dichloropyridine (30 ng) and tributyl am ne

ny) ,
10WEeE ﬂ"l‘f?ﬁ pdded drepyised The sphdort wias Stiggr at ropme temperature

d
purﬁ‘ﬂ é@'ﬁ ?ﬁeﬁbr)é[: tltgtge\r’vggha?‘@?lgﬁ s aefrgt&%e%f‘ue r§tafqlfjereg hoIT with
5 ac&ncaloﬁ/aﬁdTHm altkabdN punﬂa@ﬁiya{m@b)a‘y‘atlvéﬂﬁBLCeQ' lhlettmismed product
the roduct with the nolecul ar wei %ht of 427.

e Recdg CuUlas Weigsht) of 448 3awMs) (Esb: Ek%ﬁva@ gbigined as

nophenyl ) pi perid ine-4-carboxylic
l(')ﬁj Fglf%??o%:e?%lt%hyl am nopyrrolidin-1- yl)phenyl]am de

205 A \\ NI Piperidine-4-carboxylic acid
45 Bl oottranys- 20eospnd o 1 el -

10 yhphenyllamide

[4-(3-dimethylaminopyrrolidin-1-

[1-(4-Aminophenyl)pyrrolidin-3-yildimethylamine was reacted with 5-bromo-
2-furancarboxylic acid by method E. The product with a molecular weight of
378.27 (C17H20BrN302); MS (ESI: 379 (M+H+) was obtained as

hydrotriflucroacetate.
15
Examples 269-273 were prepared analogously:
Ex.No. | Structure Molecular Molecular | M+H+
formula weight
269 N — I3V . C26H27N303 429.21 430
[s}
Pl
270 F - C25H23F2N302 | 435.18 436
F = N
O
° C\E%
271 d C26H27N303 429.21 430
— 7Y
[}
0 [j\D—
i




yl) phenyl ] am de was reacted wth
2, 5-di chl orobenzonitrile as described in exanple 323.
This resulted in the product with the nol ecul ar wei ght
of 5 452.00 (C25H30CI N50); Ms (ESI): 452 (MtH+).

FpexnAcet ytamno=4=chiorophenyt) i Hehnes4=-cardoxyti
272 ¢2 27 17719 418

actd [#-X3- 10 ghyret hyl am no-

yrrolid p N hyl arfide CI 0 Pall adi um on
arbon (L0% 10 ng) was tlo a solution o
+ (4-chl pro- 2-nitro-phenyll) prperi di ne-4-carboxylic

cid [4-(3-di met hyl am nopyrrolildin-1-
) pheny| ] net hyl ami de (50 ng) iln gl aci al acetjc acid

b27B) . TThessul uti 15 was st i{rCZ3H24TIN3CE hy4ahgen 434
nosphef e bar) ,o"ayd ti c (anhydride (14 { pl) was
dded. After one hour? fur maceti c anhydride (6 pl)
ere added and the mxture g stirred for 1Hp

nutes. | The suspension was filitered and the/filtrate

ha ntr at nd Tha rocidua vune niiri f1 ad hy
A\ v LI XA A A" A2 v A ~

SSOO~<YPRPOTO R

o CUITC T T At LILILAYZ = xeg puUT—T—1TTC y

chromat ography (silica gel, eluent: ethyl
acetate/ammonia (7N in 20 nmethanol)). This resulted in
t he product with the nol ecul ar wei ght of 498. 07
(Cé?I—BGg 2); Ms (ESI): 498 (MtH+). The fol | ow ng
exafiphe #e prepared anal ogously.

G i R
bR

5 CoANBAINGOAUEHIAR484 N CE~ N~ 1 IVI N O
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328C26H34FN503467. 59468 F NNN -Q N N
—N
avas ot
NN/ T/

Method M

(R)-4'-Fluorobiphenyl-4-carboxylic acid [6-(3-methylaminopyrrolidin-1-
yhpyridin-3-yl]-amide (390 mg) dissolved in formic acid {230 mg) was
mixed with formaldehyde solution (37% aq.; 0.4 ml) and the mixture was
heated at 80°C for 3 hours. The cooled reaction solution was concentrated
and partitioned between ethyl acetate and a saturated sodium carbonate
solfution. The organic phase was dried over magnesium suifate and
concentrated. The crude product was purified by preparative HPLC. This
resulted in the product with the molecular weight of 404.49 (C24H25FN40);
MS (ESI): 405 (M+H+).

Example 275
1-(4-Fluorophenyl)piperidine-4-carboxylic acid {4-[3-
(acetylmethylamino)pyrrolidin-1-yiJphenyl}amide
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O=~ Exampl e 329

(R) -N-[4-(3-D nmet hyl am nopyrrolidin- 1-yl) phenyl]-2-(4-
phenyl pi peridin-1- 5 yl)acetam de N Cesi um carbonat e
(100 ng) and 4-phenyl pi peridine (48 ng) were added to

a solution of (R)-2-chloro- - (3-di net hyl am nopyrro
lid in-1- yl)phenyl]acetam de (80 ny) inpyacetonitrile
(5mM) and DV (1 m), and the 10 m xturfe was kept at
65C for 12 hours. The m xture S kreed vol atil e
fractions and the residue was Rprt iH-aned between

wat er and di chl or quet hatre e gani &\ phase was

dri ed over sodi um dyl f at Itered and concentrated.
The residue we thr omat ography (silica

gel, eluentf net hanollk'/ di chI oromet hane). This resulted
in the Rr odist wth the 15 nol ecular wei ght of 406. 58
( C25H J); M5 (ESI): 407 (MkH+). It is alternatively
possilb ] 0 use potassium carbonate or pyridine as
augrl ia bases, to add potassium i odi de as catal yst,
or to carry out the reaction at 150C in a m crowave
apﬂaﬁmﬂ@a 20 207

T OO ) D8 bR A oS paRTIPIRATSNG - cssbeYiigeacid and
aCtﬂs %itcﬁ’ S'EP@Q Hhd %ﬂ Q:froé @‘Dl\%ﬂ a\‘e‘}e stirred at roor(n te£n5pegr§1ture for

ani nophen yrr0| I n-3 thyl am ne
i 2 doutsl a’nhermtdeaaesocmfa/ammen atamhotvbdnn ohcoe . oboergsidue was

CHUSTANAR o etuPen DR SRR RS TR Biesnidehling 3gd £ 046 o -

mqst(aohwnbbheeé@wmﬂsam i@ryﬂ]rr@m&hﬂaeémue Ri@ee d@fed. The

dried over sodi um sul f at é, tered and concentrated.
Teslytion wee aﬂergdpmrmnetﬁrbper@mremglgbph1;he{ sblutien was then

e B D TR R A i
( Ghé IRSIEEING Pvieighl® of B8B)20 AEBHMFHAO2E MIHEST P UBOVIVRIEH+) as

were obtai ned anal ogously:
Nyrotgfluoieacgtaiet hyl ami no) pyrrolid in-'1

-yl ] phenyl }-2-chl or oacet am de

2- Chl oro- N-[ 4- ( 3-di met hyl am nopyrrolidin-1-yl)phenyl]a
c et-ehF rogdryRpipdriaiiree-A-dabb§3/id aCId

?Eé?%'a ”°§c%{z<§#'d'£mév@’ Hoia et ouharERcE. ez o

f or hu al\/bwldrﬁfpﬁbﬁ% ar wei gcﬁ?%gj:%i%ﬁgm ettbdtiate were
CZBHBIMNaChost-SBed 7and-Nrgan-fushed Niask? 6134 1822 39 . 60 48Ty 4-

1 p’?‘ﬁeNridTnéca??ggfylat% if}l & m’?'o?%%g'é'é”é” %1Muen436\?vagsa%6d%d The solution
was heated at 100°C ovemight. The mixture was cooled and then
concentrated in vacuo. The residue was taken up in ethyl acetate/water.
The organic phase was washed with 10% NaHCOS3 solution, dried over
sodium sulfate and concentrated in vacuo. The residue was purified by

- preparative HPLC.

4.4 m| of a 2N potassium hydroxide solution were added to a solution of 1.1
g of ethyl 1-(4-fluorophenyl)piperidine-4-carboxylate in 100 ml of methanol.
The mixture was stirred at room temperature overnight. The pH was then

adjusted to 6 with 5% hydrochloric acid, and the solution was concentrated
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333C27H30N4(3458. 57459 ~ | NAII

\ | N 208 Q
334N'K C25H29N502431.54432 \ NN / | \ o-: 335.C
C25H28CI N502465. 99466 NJ~ N/ Il | \\ N

336j LC26H33N503463. 59464 Nj N 337C
C25H33C1 N40441. 02441 NN, N N4y53380 |

R RRA AR e P R e

(R) - 4-Benzyl pi peridine-|1 -carboxylic acid

[ 6- (3-di nmethyl am nopyrrolidin-1 - 5
yl)pyridin-3-yl]-am de
Example 276

4-Phenoxycyclohexanecarboxylic acid {4-[3-(acetylmethylamino)pyrrolidin-

NO* N\Jj\

1-yllphenyl}jamide

oo

0.251 g of PyBOP and 0.135 mi of triethylamine were added to a solution of
0.106 g of 4-phenoxycyclohexanecarboxylic acid and 0.113 g of N-[1-(4-
aminophenyl)pyrrolidin-3-yl}-N-methylacetamide in @ ml of DMF at 0°C.
After 10 minutes, the solution was allowed to reach room temperature and
was stirred at this temperature overnight. The solvent was then removed in
vacuo, and the residue was taken up in water/ethyl acetate. The ethyl
acetate phase was washed with 10% citric acid and 10% NaHCO3 solution
and dried over sodium suifate, and the solvent was removed in vacuo. The
residue was purified by preparative HPLC. The desired product was
obtained. Molecular weight 435.25 (C26H33N303), MS: 436 (M+H+).

4-Phenoxycyclohexanecarboxylic acid

0.63 g of p-toluenesulfonyl chloride was added to a solution of 0.522 g of
ethyl 4-hydroxycyclohexanecarboxylate in 5.0 ml of pyridine. The reaction
was stirred at room temperature for 3 hours. The reaction mixiure was
concentrated in vacuo. The resulting solid was taken up in water and ethyl
acetate, and the organic phase was washed three times with 2N
hydrochloric acid and once with saturated NaCl solution. The organic
phase was dried over sodium sulfate and concentrated in vacuo. The
resulting product was employed without further purification in the next step.
The resuiting product (0.55 g) was dissolved in 11.2 ml of DMF, and 0.159
g of phenol and 0.549 g of cesium carbonate were added. The solution was
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o/ N,/,-N1 NN\ N

(R)-6-(3-D net hyl am nopyrrolidin-1-yl)pyridin-3-ylamn

e was added to a solution of carbonyldiimdazole (53

ng) in DMV (0.5 m) at OC. After 15 m nutes,

4- benzyl pi peri di ne (57 rTg) 2 added and the m xture
e ou

0 d,.a QCfo The ooI m xt
nabey SRAE HIOBR 116 oBGwhehten deBE it was
pugdridemeratisd mhfa@t]’@ta?ﬂif pliied(isy boletnro€hronRitoea hy on silica gel
nmet hanol / di chl oronethane). This resulted int

pr@d!mt gihyh acetaterd-bepiane 1ilai Hhe d@ﬁlra@prg@uct was obtained.
r h
{ GPPIStiE Neighadess Lo 1 HB00NT S 2ho fi2e)V°

Ex0.86 oo flie Nbiassluﬂrmhyoﬂ ixidd sdvbliee wisls Iétldhld tbar solatightf 0.12
341(:24H31 N502421.55422 o N o Y 0O 342
c%0f pinyl, fsphenpxyeydehexageqarkoxylatein 3‘345"1@1c water/THF (1: 1)

o R S4EE0A QR RetBR o 606G 197 S hadgOR) pefils it g% citri

348N wmzlammm. Bibdare. qmld\l'aqueous phase was extracted three
347C261-.1371\ 504

(AaS Gy il Seiale: 6P RS Al Auldlg) A cRBggRveled In
' \!réi*:ubf"i'i‘\e%é%ulﬁng EbMPHORASHS émplsBaanitdet Axther purification in

the next stage.

Example 277

N-[4-(3-Cyclohexylaminopyrrolidin-1-yphenyl]-4-isobutoxybenzamide

e LD

Method N

(4-1sobutoxy-N-[4-(3-oxopyrrolidin-1-yl)phenyllbenzamide (50 mg) in
methanol (2 mi) was mixed with aminocyclohexane (28 mg) and glacial
acetic acid (10 mg), and a solution of sodium cyanoborohydride (1M in
toluene; 0.17 mi) was added. After 8 hours, the reaction solution was
concentrated and partitioned between ethyl acetate and water. The organic
phase was dried over magnesium sulfate and concentrated. The crude
product was purified by preparative HPLC. This resulted in the product with
the molecular weight of 435.61 (C27H37N302); MS (ESI): 436 (M+H+).

4-{sobutoxy-N-[4-(3-oxopyrrolidin-1-yl)phenyl]benzamide
4-Isobutoxybenzoic acid was reacted with 4-(1,4-dioxa-7-azaspiro[4.4]non-
7-yl)phenylamine by method E-a. The resulting amide (0.25 g) in acetone
(10 mi) was mixed with para-toluene sulfonic acid (monohydrate, 109 mg},

" and the mixture was boiled under reflux for 8 hours. After adding
triethylamine (0.5 ml), the mixture was diluted with water and extracted with
ethyl acetate. The organic phase was dried over magnesium sulfate and
concentrated. This resulted in the product with the molecular weight of
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N (R)-4-Benzyl oxy-N-[4-(3-d i nmet hyl am nopyrrolidin-I
-yl )-3- fluorophenyl ] benzam de underwent debenzyl ati ng
hydrogenati on by nethod B. The resulting

(R -N-[4-(3-di net hyl am nopyrrol id in-1-yl)-3 5

fl uorophenyl ] - 4- hydroxybenzanp'?ge was al kyl ated with

cycl opropyl nethyl brom de by nmethod H This resulted
| 155344 (B HiE NGOy, VBEEI) G5 (W Hodei ght of 397. 50
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exdM)! Eha ogmnic phase was separated off, dried over magnesium sulfate
and concentrated. The residue was dissolved in methanol (30 ml) and
ammonium formate (5.2 g} and palladium hydroxide (10% on carbon, 300
mg) were added. The mixture was boiled under reflux for 8 hours, filtered
and concentrated. The residue was reacted with 4-fluoronitrobenzene by
method C. Hydrogenation was finally carried out by method B. This
resulted in the product with the molecular weight of 220.27 (C12H16N202);
MS (ESI): 221 (M+H+).
4-(1,4-Dioxa-7-azaspiro[4.4]non-7-yl)-3-fluorophenylamine was obtained
analogously using 3,4-difluoronitrobenzene.

Example 278

(R)-4-(4-Chlorophenyl)piperidin-1-carboxylic acid {4-[3-(methylpyrimidin-2-

yl-amino)pyrrolidin-1-yl]-phenyl}amide

O—G%@/\j\ D
e
l

(R)-4-(4-Chlorophenyl)piperidine-1-carboxylic acid [4-(3-
methylaminopyrrolidin-1-yl}phenyllamide (100 mg) was reacted with
potassium carbonate (100 mg) and 2-bromopyrimidine (50 mg) in N-
methylpyrrolidone (3 mil) at 100°C for 4 hours. The reaction solution was
then partitioned between ethyl acetate and water. The organic phase was
dried over magnesium sulfate and concentrated. The crude product was
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Various pyrrolidinylanilines were reacted wth diverse
acids by nethods E. The resulting products are
summari zed in table 7. 15 Exanple 1131 -exanple 1232
Various (hetero)aryl halides were reacted with diverse
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Method O

Tetrakis(triphenylphosphine)palladium{0) (20 mg) was added to a solution
of tert-butyl (1-{4-[(5-bromofuran-2-carbonyl)amino]phenyl}pyrrolidin-3-
yl)methylcarbamate (252 mg) in degassed touene (4 ml) under argon in a
10 ml two-necked flask and stirred at room temperature for 10 minutes.
Then a solution of 2-fluorobenzeneboronic acid (73 mg in 1 ml of ethanol)
and 0.35 ml of 2M sodium carbonate solution were added, and the mixture
was stirred at 100°C for 24 hours.

Then water (5 ml) and ethyl acetate (5 ml) were added to the reaction
mixture, the organic phase was separated off, and the aqueous phase was
extracted 2 x with ethyl acetate (10 ml). The combined organic phases
were concentrated and the residue was purified by preparative HPLC. The
desired product with the molecular weight of 479.56 (C27H30FN304); MS
(ESI): 480 (M+H+) was obtained as hydrotrifluoroacetate. It is alternatively
possible to use cesium carbonate as base and to heat the reaction at

150°C in a microwave apparatus for 3 minutes.

tert-Butyl (1-{4-[(5-bromofuran-2-carbonyl)amino]phenyl}pyrrolidin-3-
yhmethylcarbamate

5-Bromofuran-2-carboxylic acid was reacted with tert-butyl [1-(4-
aminophenyl)pyrrolidin-3—yl]methylcarbamate by method E. This resulted in
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The following compounds were prepared analogously:

5-Bromofuran-2-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-
yl)phenyljlamide

tert-Butyl (1-{4-[(5-bromothiophene-2-carbonylamino]phenyl}pyrrolidin-3-
yhmethylcarbamate

2-Bromothiazole-4-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-
yhphenyllamide

4-lodo-N-[4-(3-dimethylaminopyrrolidin-1-yl)phenyl]benzamide
(R)-N-[4-(3-Dimethylaminopyrrolidin-1-yl)-3-fluorophenyl]-4-iodobenzamide

4-Bromo-N-[4-(3-dimethylaminopyrrolidin-1-yt)phenyl]-3-fluorobenzamide

Example 280
(3R)-3'-Cyanobiphenyl-4-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-
yh}-3-fluorophenyllamide

/
N/

Method O-b

0.002 mg of Pd(PPh3)4 were added to a solution of 0.022 g of (R)-N-[4-(3-
dimethylaminopyrrolidin-1-yl}-3-fluorophenyl}-4-iodobenzamide in 0.45 ml
of degassed DMF and stirred at room temperature for 10 minutes. 0.035 ml
of water, 0.021 g of K3PO4 and 0.008 g of 3-cyanophenylboronic acid were
then added to the solution. The reaction solution was heated at 80°C
overnight. The solution was then filtered and purified by preparative HPLC.
This resulted in the product with thé molecular weight of 428.20
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Example 281
3.2 4'-Trifluorobiphenyl-4-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-
yl)phenyll-amide

FON{%'QN,

1-Bromo-2,4-difluorobenzene was reacted with N-[4-(3-
dimethylaminopyrrolidin-1-yl)phenyl]-2-fluoro-4-boronic acid benzamide by
method O-b. This resulted in the product with the molecular weight of
439.19 (C25H24F3N30); MS (ESI): 440 (M+H+) as hydrofrifluoroacetate.

N-[4-(3-Dimethylaminopyrrolidin-1-yl)phenyl]-2-fluoro-4-boronic acid
benzamide

4-Carboxy-3-fluorophenylboronic acid was reacted with [1-(4-
aminophenyl)pyrrolidin-3-yljdimethylamine by method E-b. This resulted in
the product with the molecular weight of 371.18 (C19H23BFN303); MS
(ESI); 372 (M+H+) as hydrotrifluoroacetate.

Example 282
5-(2,4-Difluorophenyl)thiophen-2-carboxylic acid [4-(3-
dimethylaminopyrrolidin-1-yl}-phenyllamide

- 1-Bromo-2,4-difluorcbenzene was reacted with 2-boronic acid thiophen-5- -
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3M3d. This resulted in the product with molecular weight of 42752
(C23H23F2N30S); MS (ES!): 428 (M+H+) as hydrotrifluoroacetate.

2-Boronic acid thiophene-5-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-
| ylphenyllamide

5-Carboxy-2-thiopheneboronic acid was reacted with  [1-{4-

aminophenyl)pyrrolidin-3-yl}l-dimethylamine by method E-b. This resulted in

the product with the molecular weight of 359.15 (C17H22BN303S); MS

(ESI): 360 (M+H+) as hydrotrifluoroacetate.

Example 283
N-[4-(3-Dimethylaminopyrrolidin-1-yl)phenyl]-6-(4-

fluorophenyl)nicotinamide

A
N= o) 'T'/

5-{4-(3-Dimethylaminopyrrolidin-1-yl)phenylcarbamoyllpyridin-2-yl [trifluoro-
methanesulfonate was reacted with 4-fluorobenzeneboronic acid under the
conditions of method O-b. (Heating at 140°C in a microwave apparatus for
15 minutes). This resulted in the product with the molecular weight of
404.20 (C24H25FN40); MS (ESI): 405 (M+H+) as hydrotrifluoroacetate.

5~[4—(3—Dimethylaminopyrrolidi.n-1-yl)phenylcarbamoyl]pyridin-z-yl
[trifluoromethanesulfonate

A suspension of 0.0.5 g of N-[4-(3-dimethylaminopyrrolidin-1-yl)phenyi]-6-
hydroxynicotinamide in 0.4 ml of DME was added to a solution of 0.084 mi
of LDA solution (2M) in 0.4 ml of DME at 0°C. The mixture was stirred at
0°C for 2 hours. A solution of 0.055g of N-
phenyltrifluoromethanesulfonimide in 0.2 ml of DME was then added to the

mixture. The reaction solution was allowed to reach room temperature and
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concentrated in vacuo. The residue was taken up in ethyl acetate/water,
and the aqueous phase was extracted three times with ethyl acetate. The
combined organic phases were dried over sodium sulfate, concentrated in

vacuo and purified by preparative HPLC.

N-[4-(3-Dimethylaminopyrrolidin-1-yl)-phenyl]-6-hydroxynicotinamide

6-Hydroxynicotinic acid was reacted with [1-(4-aminophenyl)pyrrolidin-3-
ylldimethylamine by method E-b. This resulted in the product with the
molecular weight of 326.17 (C18H22N402), MS (ESI): 327 (M+H+) as

hydrotrifluoroacetate.

Example 284
N-{4-(3-Dimethytaminopyrrolidin-1-yl)phenyl]-6-(2,4-

diﬂuorophenyl)nicotinamide
N
: aYavael
N= 0 N~
F l

2,4-Difluorophenylboronic acid was reacted with 5-[4-(3-
dimethylaminopyrrolidin-1-yl)-phenylcarbamoyl]pyridin-2-yl

~ [trifluoromethanesulfonate by method O-b. This resulted in the product with
the molecular weight of 422.00 (C24H24F2N4Q); MS (ESI): 423 (M+H+) as
hydrotrifluoroacetate.

Example 285
2',4"-Difluorobiphenyl-4-carboxylic  acid [4—(3—dimethylaminopyrrolidin-1—
yhphenyllamide |
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2' 4-Difluorobiphenyl-4-carboxylic acid was reacted with [1-(4-
aminophenyl)pyrrolidin-3-ylldimethylamine by method E-a. This resulted in
the product with the molecular weight of 421.20 (C25H25F2N30); MS
(ESI): 422 (M+H+) as hydrotrifluoroacetate.

2'.4'-Difluorobiphenyl-4-carboxylic acid

Method P

0.098 ml of 1 N lithium hydroxide solution was added to a solution of 0.051
g of ethyl 2',4'-difluorobiphenyl-4-carboxylate in 1 ml THF/water (1:1), and
the mixture was stirred at room temperature overnight. 5% hydrochloric
acid was used to neutralize the solution, which was concentrated in vacuo,

and the residue was purified by preparative HPLC.

Ethyl 2',4"-difluorobiphenyl-4-carboxylate

0.009 g of Pd(PPh3)4 was added to a solution of 0.091 g of ethyl
4-iodobenzoate in 0.96 ml of degassed toluene and stirred at room
temperature for 10 minutes. Then a solution of 0.047 g of 24-
diflucrophenylboronic acid in 0.114 ml of ethanol and 0.201 ml of a 2N
Na2CO3 solution was added to the reaction solution. The solution was
heated at 100°C overnight. The reaction mixture was then concentrated in
vacuo, and water/ethyl acetate were added to the residue. The agueous
phase was extracted three times with ethyl acetate and dried over sodium
sulfate, and the solvent was removed in vacuo and purified by preparative
HPLC.
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5 Method E-b

0.095 g of HATU, 0.068 g of HOBT and 0.035 ml of triethylamine were
added to a solution of 0.047 g of 2',4'-difluorobiphenyl-4-carboxylic acid and
0.058 g of N-[1-(4-aminophenyl)pyrrolidin-3-yl]-N-methylacetamide in 2 ml
of DMF at 0°C. After 10 minutes, the solution was allowed to reach room

10  temperature and was stirred at this temperature overnight. The solvent was
then removed in vacuo, and the residue was taken up in water/ethyl
acetate. The ethyl acetate phase was washed with 10% NaHCO3 solution
and water. The ethyl acetate phase was dried over sodium sulfate, and the
solvent was removed in vacuo. The residue was purified by preparative

15 HPLC. The desired product was obtained. Molecular weight 449.19
(C26H25F2N302), MS: 450 (M+H+).

Example 287
20  N-[4-(3-Dimethylaminopyrrolidin-1- yl)phenyl] -3-fluoro-4-(4- methylplperldln—

1-yl)-benzamide
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3-Fluoro-4-{4-methylpiperidin-1-yl)benzoic acid was reacted with [1-(4-
aminophenyl)-pyrrolidin-3-ylldimethylamine by method E-a. This resulted in
the product with the molecular weight of 424.00 (C25H33FN40); MS (ESI):
425 (M+H+) as hydrotriflucroacetate.

3-Fluoro-4-(4-methylpiperidin-1-yl)benzoic acid

Methyl 3-fluoro-4-(4-methylpiperidin-1-yl)benzoate was treated with lithium
hydroxide by method P. This resulted in the product .with the molecular
weight of 237.28 (C13H16FNO2); MS (ESI): 238 (M+H+).

Methyl 3-fluoro-4-(4-methylpiperidin-1-yl)benzoate

0.076 g of potassium carbonate was added to a solution of 0.086 g of
methyl 3,4-diffuorobenzoate and 0.050 g of 4-methylpiperidine in 0.5 ml of
DMF. The reaction was heated at 60°C for 2 days, filtered and purified by
preparative HPLC. This resulted in the product with the molecular weight of
251.3 (C14H18FNO2); MS (ESI): 252 (M+H+) as hydrotrifluoroacetate.

Example 288

4-Butoxy-N-(4-{3-[(2-dimethylaminoacetyl)methylaminojpyrrolidin-1-

yi}phenyl)-N-methylbenzamide
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4-Butoxy-N-methyl-N-[4-(3-methylaminopyrrolidin-1-yl)phenyllbenzamide

was reacted with N,N-dimethylglycine by method E. This resulted in the
product with the molecular weight of 466.63 (C27H38N403); MS (ESt): 467
(M+H+).
(R)-4-Butoxy-N-(4-{3-[(2-dimethylaminoacetyl)methylamino]pyrrolidin-1-

yl}phenyl)-N-methylbenzamide was obtained analogously.

Example 289
N-{4-[3-(Acetylmethylamino)pyrrolidin-1-yl]Jphenyl}-4-butoxy-N-

methylbenzamide
O
<O
. 5 N
/ O

4-Butoxy-N-methyl-N-[4-(3-methylaminopyrrolidin-1-yl)phenyl]benzamide
was mixed with pyridine and acetic anhydride. Volatile fractions were
removed after 2 hours. This resulted in the product with the molecular
weight of 423.56 (C25H33N303); MS (ESI): 424 (M+H+).

Example 290
4-Butyrylamino-N-[4- (3—d|methylam|nopyrrolidln 1-yl)phenyllbenzamide

ﬂ©/< ’@ NQ\“{/
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4-Amino-N-[4-(3-dimethylaminopyrrolidin-1-yl)phenyllbenzamide (32 mg) in

dichloromethane (2 ml) was mixed with potassium carbonate (50 mg) and
butyryl chloride (11 mg). The mixture was filtered and concentrated after 12
hours. The residue was purified by preparative HPLC. This resulted in the
product with the molecular weight of 394.52 (CZ3H30N403) MS (ES!): 395
(M+H+).

An alternative possibility is to react 4-amino-N-{4-(3-
dimethylaminopyrrolidin-1-yl)-phenyllbenzamide with butyric acid by
method E.

4-Amino-N-[4-(3-dimethylaminopyrrolidin-1-yl)phenyllbenzamide

4-tert-Butoxycarbonylaminobenzoic acid was reacted with 1-(4-
aminophenyl)pyrrolidin-3-yl]Jdimethylamine by method E, and the product
was treated by method G. This resulted in the product with the molecular
weight of 324.43 (C19H24N40); MS (ESI): 3256 (M+H+).

Example 291
2-Phenylethynylthiazole-4-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-

yl)phenyll-amide

v
QX(/DJZ@’NO\”\
S/ N

2-Bromothiazole-4-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-
yhphenyllamide (100 mg) was dissolved in tetrahydrofuran (2 mi), and
phenylacetylene (62 mg), triethylamine (52 mg), triphenylphosphine (17
mg), bis(triphenylphosphine)palladium dichloride (89 mg) and copper (l)
jodide (9.6 mg) were added. The reaction mixture was heated at 150°C in a
microwave apparatus for 3 minutes and then concentrated. The residue
was purified by preparative HPLC. This resulted in the product with the
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Example 292
5-(4-Fluorophenyl)pyridine-2-carboxylic acid [4—(3~dimethylaminopyrrolidin-
1-yl)phenyl]-amide

L N/
/

Method O-a
5-Chloropyridine-2-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-
yhphenyllamide (100 mg) dissolved in toluene was mixed with 4-
fluorophenylboronic acid (81 mg), POPD (15 mg) and cesium carbonate
(2M aq.; 0.5 ml). The reaction was heated at 150°C in a microwave
apparatus for 10 minutes and then concentrated. The residue was purified
by preparative HPLC. This resulted in the product with the molecular weight
of 404.49 (C24H25FN40); MS (ESI): 405 (M+H+).

5-Chloropyridine-2-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-
yhphenyllamide

[1-(4-Aminophenyl)pyrrolidin-3-ylJdimethylamine was reacted with 5-
chloropyridine-2-carboxylic acid by method E. This resulted in the product
with the molecular weight of 344.85 (C18H21CIN4O); MS (ESI): 345
(M+H+).

Example 293
5-(4-Fluorophenyl)pyridine-2-carboxylic acid [4-(3-dimethylaminopyrrolidin-
1-yl)phenyl}-amide



10

15

20

N' 428NC25H29FN402436. 23437 1\ 1 O -AN 1\ N~
429NC24H30Br N5O2499A6500 \ JNON 1 \ N~ O Br
430NC25H29C1N402452. 20453 / \ I NON/ \ N~ 0 C
431N C25H321\ 1403436. 25437 O O 219

Ex. Struct ureMl ecul ar for rrul noi sot opi cM+H+
No. nmol ecul ar wt. 432N CZ4H32 02501 17502 -0 o

: 94, N -0- -Nj N QN
434N 3K50051. 24046 r-NI\IOXF& N--/
435N- CSEFHONTR395, 24896 o

5-Chloropyridine-2-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-

yl)phenyllamide was reacted with 4-methylphenylboronic acid by method
O-a. This resulted in the product with the molecular weight of 400.53
(C25H28N40); MS (ESI): 401 (M+H+).

Example 294

1-Benzenesulfonylpiperidine-4-carboxylic acid [4-(3-
dimethylaminopyrrolidin-1-yl)-phenyllamide

Piperidine-4-carboxylic acid [4-(3-dimethytaminopyrrolidin-1-
yl)phenyllamide (70 mg) dissolved in N-methylpyrrolidone (2 ml) was mixed
with potassium carbonate (45 mg) and benzenesu!fdnyl chloride (35 mg).
After 12 hours, the mixture was filtered and the filtrate was purified by
preparative HPLC. This resulted in the product with the molecular weight of
456.61 (C24H32N4038); MS (ESI): 457 (M+H+).

Example 295
1-(4-Fluorobenzenesulfonyl)piperidine-4-carboxylic acid [4-(3-

dimethylaminopyrrolidin-1-yl)phenyl]lamide
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Piperidine-4-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-
yl)phenyllamide (70 mg) dissoived in N-methylpyrrolidone (2 ml} was mixed
with potassium carbonate (45 mg) and 4-fluorobenzenesulfonyl chioride (40
mg). After 12 hours, the mixture was filtered and the filtrate was purified by
preparative HPLC. This resulted in the product with the molecular weight of
474.60 (C24H31FN40O38S); MS (ESI): 475 (M+H+).

Example 296
1-(Butane-1-sulfonyl)piperidine-4-carboxylic acid [4-(3-

- dimethylaminopyrrolidin-1-yl}-phenylJamide
H,O
H
N N
; 0

Piperidine-4-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-
yl)phenyljamide (70 mg) dissolved in N-methylpyrrolidone (2 ml) was mixed
with potassium carbonate (45 mg) and butylsulfonyl chloride (30 mg). After
12 hours, the mixture was filtered and the filtrate was purified by
preparative HPLC. This resulted in the product with the molecular weight of
436.62 (C22H36N403S); MS (ESI): 437 (M+H+).

Example 297
5-(4-Butoxyphenylethynyl)}furan-2-carboxylic acid {4-(3-
dimethylaminopyrrolidin-1-yl}-phenyllamide
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Method J-a

5-Bromofuran-2-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-
yhphenyllamide (75 mg) was dissolved together with 1-butoxy-4-
ethynylbenzene (35 mg) in N,N-dimethylformamide (1 ml) and, under
argon, added dropwise to a suspension of Pd(tBu3P)2CI2 (4 mg), copper
(1) iodide (75 mg) and N,N-diisopropylamine (20 mg) in anhydrous
tetrahydrofuran (3 ml). The mixture was stirred at room temperature for
8 hours. The reaction was worked up by filtration through a syringe filter
and concentrated, and the crude product was purified by preparative
HPLC. This resulted in the product with the molecular weight of 471.6
(C29H33N303); MS (ESI): 472 (M+H+) as hydrotrifluoroacetate.

Example 298
6-Butoxy-N-[4-(3-dimethylaminopyrrolidin-1-yl)phenyl]nicotinamide

\/\/O/

|
O

Method H-a
A solution of 0.1 g of potassium hydroxide in 1 mi of DMSO was stirred at
room temperature for 10 minutes and then 0.1 g of N-[4-(3-

. dimethylaminopyrrolidin-1-yl)-phenyl]-6-hydroxynicotinamide was added.

The reaction solution was stirred for 10 minutes and then 0.084 g of 1-
bromobutane was ad_ded. The mixture was stirred at room temperature
overnight. After addition of water and ethyl acetate, the agqueous phase was
extracted three times with ethyl acetate. The combined organic phases

were dried over sodium sulfate, concentrated in vacuo and purified by
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382.24 (C22H30N402); MS (ESI): 383 (M+H+) as hydrotrifluoroacetate.

Example 299
6-Cyclopropylmethoxy-N-[4-(3-dimethylaminopyrrolidin-1-
yl)phenyllnicotinamide

Ao
OTN@@\N/ _
|

(Bromomethyl)cyclopropane was reacted with N-[4-(3-
dimethylaminopyrrolidin-1-yl)-phenyl]-6-hydroxynicotinamide by method H-
a. This resulted in the product with the molecular weight of 380.22
(C22H28N402); MS (ESI): 381 (M+H+) as hydrotriflucroacetate.

Example 300
N-[4-(3-Dimethylaminopyrrolidin-1-yl)phenyl]-6-isobutoxynicotinamide

1-Bromo-2-methylpropane was reacted with N-[4-(3-

dimethylaminopyrrolidin-1-yl)-phenyl]-6-hydroxynicotinamide by method H-

a. This resulted in the product with the molecular weight of 382.24
' (C22H30N402); MS (ESI): 383 (M+H+) as hydrotrifluoroacetate.

Example 301
N-[4-(3-Dimethylaminopyrrolidin-1-yl}phenyl}-6-(4-
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49 mg of potassium carbonate were added to a solution of 0.041 g of 6-
chioro-N-[4-(3-dimethylaminopyrrolidin-1-yl)phenyllnicotinamide and  4-
fluorophenol (30 mg) in 0.8 mi of DMF, and the reaction was heated at
140°C in a microwave apparatus for 90 minutes. After addition of water and
ethyl acetate, the agueous phase was extracted three times with ethyl
acetate. The combined organic phases were dried over sodium sulfate,
concentrated in vacuo and purified by preparative HPLC. This resulied in
the product with the molecular weight of 420.2. (C24H25FN402); MS (ESI):
421 (M+H+) as hydrotrifluoroacetate.

6-Chloro-N-{4-(3-dimethylaminopyrrolidin-1-yl)phenyl]nicotinamide
6-Chloronicotinic acid was reacted with [1-(4-amino-phenyl)pyrrolidin-3-
ylldimethylamine by method E-b. This resulted in the product with the
molecular weight of 344.14 (C18H21CIN4OQ); MS (ESI): 345 (M+H+) as
hydrotrifluoroacetate.

The following examples were prepared analogously.

Ex. Structure Molecular formula | Mole- | M+H+
No. cular
weight

| 302 O C24H26N402 402.21 | 403
O 00y
0 N
I
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Ci/© mNAQ—N&
o N
[
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Example 305
N-[4-(3-Dimethylaminopyrrolidin-1-yl)phenyl]-2-fluoro-4-phenoxybenzamide

OO

Powdered molecular sieves (4 A), 0.01 g of copper acetate and 0.02 g of
N-[4-(3-dimethylaminopyrrolidin-1-yl)phenyl]-2-fluoro-4-boronic acid
benzamide were added to a solution of 0.008 g of phenol in 0.5 ml of
methylene chloride and stirred at 40°C for 24 hours. The solvent was then
removed in vacuo, the residue was taken up in water/ethy! acetate, and the
aqueous phase was extracted three times with ethyl acetate. The combined
organic phases were dried over sodium sulfate, concentrated in vacuo and
purified by preparative HPLC. This resulted in the product with the
molecular weight of 419.2 (C25H26FN302); MS (ESI): 420 (M+H+) as

hydrotriflucroacetate.

N-[4-(3-Dimethylaminopyrrolidin-1-yl)phenyl]-2-fluoro-4-boronic acid
benzamide

4-Carboxy-3-fluorophenylboronic acid was reacted with [1-(4-
aminophenyl)pyrrolidin-3-yllJdimethylamine by method E-b. This resuited in
the product with the molecular weight of 371.18 (C19H23BFN303); MS
(ESI): 372 (M+H+) as hydrotrifluoroacetate.

Example 306
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4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-3,6-dihydro-2H-pyridine-1-
carboxylic acid [4-(3-dimethylaminopyrrolidin-1-yl)phenyllamide was
reacted with 3-bromobenzonitrile by method O-a. This resulted in the
product with the molecular weight of 415.54 (C25H28N50); MS (ESI): 416
(M+H+)

4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-3,6-dihydro-2H-pyridine-1-
carboxylic acid [4-(3-dimethylaminopyrrolidin-1-yl)phenyllamide
4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-1,2,3,6-tetrahydropyridine
was reacted with [1-(4-aminophenyl)pyrrolidin-3-yljJdimethylamine by
method A. This resulted in the product with the molecular weight of 440.40
(C24H37BN403); MS (ESI): 441 (M+H+)

Example 307
4-(2-Cyanophenyl)-3,6-dihydro-2H-pyridine-1-carboxylic acid [4-(3-
dimethylamino-pyrrolidin-1-yl)phenyilamide

7\ _&N‘Q‘NG\N/
0 l

4-(4,4,5 5-Tetramethyi-[1,3,2]dioxaborolan-2-yl)-3,6-dihydro-2H-pyridine-1-
carboxylic acid [4-(3-dimethylaminopyrrolidin-1-yl)phenyllamide was

N
Z

reacted with 2-bromobenzonitrile by method O-a. This resulted in the
product with the molecular weight of 415.54 (C25H29N50); MS (ES!): 416
(M+H+)



10

15

20

25

MtH No. nol ecul ar wt. 473NC231- 1321\ 160408. 26409 N N N
1 N~ J 474N _C231-1321\160408.26409 \ J -k 1\ N~ N
1 475N- C26H37N50435.30436 NN Z 1 ° Nj NG5 ---(\H
476C281- 136C1N502509. 26510 HN 1\ ON' \ N O C
477N- NrD _H C251- 1341\ 14040%9%7407 NNV 1FN 478NA
1\ N C25H31FN402438. 24439

479NaC23H27Cl FNoO443. 96444 F " 480N

C23H30FN502427. 53428 O 481F {C23H29F2N502445. 52446 O

Example 308
4-(3-Methylsulfanylphenyl)-3,6-dihydro-2H-pyridine-1-carboxylic acid [4-(3-
dimethylaminopyrrolidin-1-yl)phenyljamide

/ N«“QNCLN/
0 I

4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-3,6-dihydro-2H-pyridine-1-
carboxylic acid [4-(3-dimethylaminopyrrolidin-1-yl)phenyllamide was

s

reacted with 3-bromothioanisole by method O-a. This resulted in the
product with the molecular weight of 436.62 (C25H32N40S);, MS (ESI):
437 (M+H+)

Example 309
4-(5-Chloropyridin-2-yloxy)-N-[4-(3-dimethylaminopyrrolidin-1-
yhphenyllbenzamide

AL O(1

0.143 g of potassium carbonate was added to a solution of 0.19 g of 4-[4-
(3-dimethylaminopyrrolidin-1-yl)phenylcarbamoyllphenyl acetate in 2 mi of
DMF, and the solution was heated at 130°C in a microwave apparatus for
15 minutes. The solution was then mixed with water and ethyl acetate, the
aqueous phase was freeze-dried, and the residue was employed without

further purification in the next stage.

Method R
A solution of 0.05 g of N-[4-(3-dimethylaminopyrrolidin-1-yl)phenyl]-4-
hydr_oxybenzamide, 0.017 g of 2,5-dichloropyridine and 0.064 g of
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.4-[4-(3-Dimethylaminopyrrolid in-1-yl)phenylcarbamoyl]phenyl acetate

4-Acetoxybenzoic acid was reacted with [1-(4-aminophenyl)pyrrolidin-3-
ylldimethylamine by method E-b. This resulted in the product with the
molecular weight of 367.19 (C21H25N303); MS (ESI): 368 (M+H+) as

hydrotrifluoroacetate.

Example 310
N-[4-(3-Dimethylaminopyrrolidin-1-yl)phenyl}-4-(5-fluoropyridin-2-
yloxy)benzamide

X OQOWN@;QN/

2-Chloro-5-fluoropyridine was reacted with N-[4-(3-dimethylaminopyrrolidin-
1-yl)phenyl}-4-hydroxybenzamide by method R. This resulted in the product
with the molecular weight of 420.2 (C24H25FN402); MS (ESI): 421
(M+H+) as hydrotrifluoroacetate.

Example 311
4-(6-Chloropyridin-3-yloxy)-N-[4-(3-dimethylaminopyrrolidin-1-
yhphenyllbenzamide

AT DOm0

was obtained as by-product of the reaction_ in example 310. This resulted in
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Example 312
5-Chloro-3',6'-dihydro-2'H-[2,4"bipyridinyl-1'-carboxylic acid f4-(3-
dimethylamino- pyrrolidin-1-yl)phenyllamide

0
¢ N’«,\,/@” N/J\N/
cl \|<| |

[1-(4-Aminophenyl)pyrrolidin-3-ylJdimethylamine (32 mg) and
carbonyldiimidazole (27.1 mg) were dissolved in acetonitrile (1.5 ml), and
the mixture was stirred for 3 hours. Triethylamine (63.4 pl) was added to a
solution of 5-chloro-1',2",3',6'- tetrahydro-[2,4"bipyridine (40.7 mg) in THF
(1 ml) and chloroform (0.5 ml). After 15 minutes, the mixture was added
dropwise to the first solution and stirred overnight. The mixture was
concentrated and the residue was partitioned between dichloromethane
and water. The organic phase was dried over sodium sulfate, filtered and
concentrated. Contamination by the primary and/or secondary amine was
removed by dissolving the residue in dichloromethane (1.5 ml) and adding
the solution to a stirred suspension of polymer-bound p-toluenesulfonyl
chloride (0.5 g} in dichloromethane (6 ml) and triethylamine (128 pl). After 3
hours, the resin was filtered off and washed several times with
dichloromethane. The combined organic phases were concentrated. The
residue was purified by chromatography (silica gel, mobile phase: ethyl
acetate/dichloromethane (5%), ammonia (7N in methanol, 2%), iater ethyl
acetate/dichloromethane (5%), ammonia (7N in methanol, 3%). This
resulted in the product with the molecular weight of 42597
(C23H28CINSO); MS (ESI): 426 (M+H+).

5-Chloro-1',2",3',6'- tetrahydro-[2,4"Tbipyridine
A solution of teri-butyl 5-chloro-3',6'-dihydro-2'H-[2,4'Tbipyridine-1'-
carboxylate (60 mg) in chloroform (2.4 ml) was mixed with hydrogen

chloride (4N in dioxane; 0.8 mi) and the mixture was concentrated after 13
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hours. This resulted in the product with the molecular weight of 194.67
(C10H11CIN2); MS (ESI): 195 (M+H+).

tert-Butyl 5-chloro-3',6'-dihydro-2'H-[2,4"|bipyridine-1'-carbamate

A solution of 2-bromo-5-chloropyridine (131 mg) in DMF (degassed with
nitrogen; 4.5ml) was added to a mixture of tert-butyl 4-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl}-3,6-dihydro-2H-pyridin-1-carbamate
(Eastwood, Paul R., Tefrahedron Lett, 41, 19, 2000, 3705-3708; 200 mg),

potassium carbonate (0.265 g) and Pd{(dppf)Clz (50 mg). The mixture was

heated at 80°C for 8 hours. After cooling, the mixture was diluted with
dichloromethane and washed with sodium carbonate solution and water.
The organic phase was dried over sodium sulfate, filtered and
concentrated. The residue was purified by chromatography (silica gel,
mobile phase: heptane/ethyl acetate (2%)/dichloromethane (5%), later
heptane/ethyl acetate (5%)/dichloromethane (5%).

Example 313
5-(2-Amino-4-methylphenyl)furan-2-carboxylic acid [4-(3-dimethylamino-
pyrrolidin-1-yl)- phenyllamide

5-(2-Nitro-4-methylphenyl)furan-2-carboxylic acid [4-(3-dimethylamino-
pyrrolidin-1-yl)- phenylJamide was hydrogenated by method B. This
resulted in the product with the molecular weight of 404.22 (C24H28N402);
MS (ESI): 405 (M+H+).

Exampie 314
5-(2-Acetylamino-4-methylphenyl)furan-2-carboxylic acid [4-(3-
dimethylaminopyrrolidin- 1-yl)phenyllamide '
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5-(2-Amino-4-methylphenyl)furan-2-carboxylic acid [4-(3-dimethylamino-
pyrrolidin-1-yl)- phenyllamide was reacted with acetyl chloride by method
Q. This resulted in the product with the molecular weight of 446.23
(C26H30N403); MS (ESI): 447 (M+H+).

Example 315
5-(2-Isobutyrylamino-4-methylphenyl}furan-2-carboxylic acid [4-(3-
dimethylamino- pyrrolidin-1-yl)phenyflamide

"/?U*:O@\r’

5-(2-Amino-4-methyiphenyl)furan-2-carboxylic acid [4~(3-dimethylamino-
pyrrolidin-1-yl}- phenyllamide was reacted with isobutyryl chloride by
method Q. This resulted in the product with the molecular weight of 474.26
(C28H34N403); MS (ESI): 475 (M+H+).

Example 316
5'-Chloro-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-carboxylic  acid  [4-(3-
dimethylamino- pyrrolidin-1-yl)phenyljmethylamide

O
—N /N'Q/NCLT/

Piperidine-4-carboxylic acid  [4-{3-dimethylaminopyrrolidin-1-yl)phenyl]-
methylamide (44.4 mg) and 2,5-dichloropyridine (60 mg) were heated at
160°C for 15 minutes. o-Xylene (0.5 ml) was added and heating at 160°C
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Piperidine-4-carboxylic ~ acid  [4-(3-dimethylaminopyrrolidin-1-
yl)phenyllmethylamide
tert-Butyl  4-{[4-(3-dimethylaminopyrrolidin-1-yl)phenyljmethylcarbamoyl}-
piperidine-1-carboxylate was treated with trifluoroacetic acid by method G.
This resulted in the product with the molecular weight of 330.48
(C19H30N40); MS (ESI): 331 {M+H+).
Piperidine-4-carboxylic acid [4-(3-dimethylamino-pyrrolidin-1-yhphenyl]-
amide can be prepared analogously.
tert-Butyl  4-{[4-(3-dimethylaminopyrrolidin-1-yl)phenyllmethylcarbamoyl}-
piperidine-1-carboxylate
A solution of N-Boc-piperidine-4-carboxylic acid (550 mg) and pyridine
(0.47 ml} in dichloromethane (15 ml) was mixed with thinoyl chloride (0.21
ml) and, after 30 minutes, a solution of dimethyl[1-(4-
methylaminophenyl)pyrrolidin-3-yllamine (0.5 g), triethylamine (1.17 ml),
DMAP (0.44 g) and dichioromethane (10 ml) was added dropwise. After 16
hours, the mixture was diluted with dichloromethane, washed with water
and saturated brine, dried over sodium sulfate and concentrated. The
residue was purified by chromatography (silica gel, eluent: ethyl
acetate/ammonia (7N in methanol)). This resulted in the product with the
molecular weight of 430.60 (C24H38N403); MS (ESI): 431 (M+H+).
tert-Butyl 4-{[4-(3-dimethylaminopyrrolidin-1-yl)phenyl]carbamoyl}piperidin-

1-carboxylate can be prepared analogously.

The following examples were prepared analogously.
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Ex. Struct ureMl ecul ar fornmul @Vbnoi sot opi cM+H+

No. nol ecul ar wt. 526NC24H25N303403.19404 / OO ~ ON

O

Ex.0 0 SthefureN C24H25N3025419. IbldeutariforhlilaN Noke-/ | +H+
N528- a C25H28N402416. 22417 |
0. cular

o —

weight

317 O_{O C25H30CINSO 466.03 | 466
Ct . .
%ol
N E

318 ‘QO—{O C24H30CIN50O3 | 471.99 | 472
[&] N :
NO, " NQN,
!

319 QCHO C24H30FN5O3 | 455.54 | 456
F N
o O
|

Example 320
3,4,5,6-Tetrahydro-2H-[1,2'|bipyridinyl-4-carboxylic acid [4-(3-
dimethylaminopyrrolidin-1-yl)phenyllamide

O-OX o,

Piperidine-4-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-yl)phenyl}-
amide (30 mg) and 2-chloropyridine {90 mg) were heated at 160°C for 2
hours. 2-Chloropyridine (0.2 ml) was added and the mixture was again
heated at 160°C for 4 hours. The cooled crude mixture was purified by
chromatography (silica gel, eluent: ethyl acetate/ammonia (3N in
methanol)). This resulted in the product with the molecular weight of
393.54(C23H31N50); MS (ESI): 394 (M+H+).

The following examples were prepared analogously.
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N \ 1IN 529C1 N, C24H24C1N303437.15438 6-0/ O No O 1N
530N~ C24H24FN303421.18422 C1 to NI NO

531N C25H33N30391. 26392 O N\ /

532N- C25H27N302401. 21402 1 \ O OON / 1

533N- C25H27N30385. 21386 1 ?O rj \ I 534N _C23H31
N302381.24382 o | N O-N 35N_C26H29N302415. 23416
1\ Ol N1 N- 536N C25H27N30385.21386 o I\ 1~ N1 N

SBERF C2BRILNAe377. 25378 /0 ~Nvloletrfar formula | Mole- | M+H+
Bx. Stryct ureMdl ecul ar fornmul aMbpoi sot opi cMrH+
NoNfiol dcul ar wt. 538N C25H26N4AD4446. 20447 U- (oG
5

39N- C26H29N30399. 23400 o weight

321 Q /\:>__<0 C25H32CIN503 | 486.02 | 486
cl N : 4 :
NO, F NQN(
I

322 Q C>_<° C24H30FN503 469.56 | 470
: F N :
NO, % N&N/
[

Example 323
5'-Chloro-3,4,5,6-tetrahydro-2H-[1,2"|bipyridinyl-4-carboxylic  acid  [4-(3-
dimethylamino- pyrrolidin-1-yhphenyllamid

CEQ—NQA{:—Q’NC\\N _

Piperidine-4-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-
yhphenyllamide (30 mg), 2,5-dichloropyridine (30 mg) and ftributylamine
(0.2 ml) were heated at 160°C for 2 hours. The cooled crude mixture was
~ washed with heptane and purified by chromatography (silica gel, eluent:
ethyl acetate/ammonia (3N in methanol)). This resulted in the product with
the molecular weight of 427.98 (C23H30CIN50); MS (ESI): 428 (M+H+).

Example 324
1-(4-Chloro-2-cyanophenyl)piperidine-4-carboxylic acid 14-(3-
dimethylaminopyrrolidin-1- yl)phenyllamide
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N-aN~) 540D N C26H29N302415. 23416 N
WN- C28H33N302443. 26444 o N- 5420 N
C25H29N504463. 22464 ' 'ro 0 N ~- -0
543N- C231- 131 N302381. 24382 o 0 NG N-3

544N- C251-127N302401. 21402 aa-BEO
~AN- aN-"

545N C25H31N3 4406 O
546N (7 . 25414 o _-aNrj ~N
54§I 3 . 26428 R, _R48F Ck N-
C2TH2 8396NT r A, O N 5490
\ |
N
Piperidine-4-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-

yhphenyllamide was reacted with 2,5-dichlorobenzonitrile as described in
example 323. This resulted in the product with the molecular weight of
452.00 (C25H30CIN5Q); MS (ESI): 452 (M+H+).

Example 325
1-(2-Acetylamino-4-chlorophenyl}piperidine-4-carboxylic acid [4-(3-
dimethylamino- pyrrolidin-1-yl)phenyllmethylamide

C'QNQ“{;.@NQN/
o={ |

Palladium on carbon (10%; 10 mg) was added to a solution of 1-(4-chloro-
2-nitro-phenyl)piperidine-4-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-
yhphenyllmethylamide (50 mg) in glacial acetic acid (5 ml). The solution
was stirred under a hydrogen atmosphere (1 bar), and acetic anhydride (14
pl) was added. After one hour, further acetic anhydride (6 pl) were added
and the mixture was stirred for 15 minutes. The suspension was filtered
and the filirate was concentrated. The residue was purified by
chromatography (silica gel, eluent: ethyl acetate/ammonia (7N in
methanol)). This resulted in the product with the molecular weight of 498.07

- (C27H36CIN502); MS (ESI): 498 (M+H+).

The following examples were prepared analogously.

Ex. Structure Molecular Mole- M+H+
No. formula cular

weight
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C25H25N302399. 20400 |- ~ \0OOr , NGND 230

Ex. Struct ureMl ecul ar fornmul aMonoi sot opi c+ MH
No. nol ecul ar wt. 550NC29H35N30441. 28442 0 r Q+ 551cl
NO O N C231-123Cl NA04454. 14455 N , Cr 552F

C

C25H26FN302419. 20420 N o OgEqAN‘Cfo'

535 1391130242 28428-0 r o B2 EH36FNG02 | 481.62 | 482
cstssm%o 79,N 0 01
5

56N c:’5H26:{a30403 21404 0 _CNrj| F-(~N F-O- |\

327 2 C26H34CIN502 | 484.05 | 484
CI—QND—‘(N ‘@'N/\:LN/
I

328 o C26H34FN503 | 467.59 | 468
OO0,
N
|

Example 329
(R)-N-[4-(3-Dimethylaminopyrrolidin-1-yl)phenyl]-2-(4-phenyipiperidin-1-
yl)acetamide

e na

Cesium carbonate (100 mg) and 4-phenylpiperidine {48 mg) were added to
a solution of (R)-2-chloro-N-[4-(3-dimethylaminopyrrolidin-1-
yl)phenyl]lacetamide (80 mg) in acetonitrile (5 ml) and DMF (1 ml), and the
mixture was kept at 65°C for 12 hours. The mixture was freed of volatile
fractions and the residue was partitioned between water and
dichloromethane. The organic phase was dried over sodium sulfate, filtered
and concentrated. The residue was purified by chromatography (silica gel,
eluent: methanol/dichloromethane). This resulted in the product with the
molecular weight of 406.58 (C25H34N40); MS (ESI): 407 (M+H+).

It is alternatively possible to use potassium carbonate or pyridine as
auxiliary bases, to add potassium iodide as catalyst, or to carry out the

reaction at 150°C in a microwave apparatus.
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5570 C23H24FN30S409. 16410 N _aNr
558N C26H26F3N302469. 20470 0 --kWaNr) Fr F F
559N C291- 134N402470. 27471 0 r O0-()--J,NCrN) C5
: B60N~-C251- 1261\ 1404446. 20447 0 r 0% 231

Ex. St ruct ur eMol ecul ar for mul Eggnoi sot opi cM+H

seaR ot aR R Vet etamice

SEBhetaYRIAENIO433. @)L 4R4sF ddded &OV%“ solution of (R)- [1-(4-
564N- C26H29N302415. 23416 0  ~~N-GN\r) 0- 5651
coaminpheeghrgraigiyg-wi-dimetaylamine a@mmﬂshmrn@thane

0 6)!20 ml), and then chloroacetyl chloride (2.26 g) was added dropwise. After
3 hours, the mixture was diluted with dichloromethane and washed with
water and brine. The organic phase was dried over sodium sulfate, filtered
and concentrated. The residue was purified by chromatography (silica gel,
eluent: methanol/dichloromethane). This resulted in the product with the
molecular weight of 281.79 (C14H20CIN30); MS (ESI): 282 (M+H+).

The following were obtained analogously:
N-{4-[3-(Acetylmethylamino)pyrrolidin-1-yljphenyl}-2-chloroacetamide
2-Chloro-N-[4-(3-dimethylaminopyrrolidin-1-yl)phenyllacetamide -
(R)-2-Chloro-N-[6-(3-dimethylaminopyrrolidin-1-yl)pyridin-3-yljacetamide

The following examples were prepared in analogy to the method given in

example 329:

Ex. Structure Moiecular formula | Mole- | M+H+
No. cular
weight
330 / 407
] NQ\N\ C25H34N40 406.58
VT
331 435

ij\ C26H34N4O2 | 43450
@C 9 N
ALY

332

“ QJ\\ C26H33CIN4O2 | 469.03 | 469
QCN\)LQ’

333 QJL C27H30N403 458.57 | 459

oo




567N C26H29N302415. 23416 0 0, ~N-G Nrj

568N- C25H26FN30403. 21404 o r 569N C26H27N303429. 20430
or 0,~~WAND L-0 570N C26H29N30399. 23400 0 N -a Nfj
5711 C26H29N30399.23400 N 0o (~~NzrNr) 232

Ex. St r uct urel\/bl ecul ar for rrul 2&8”0' sot opi cM+H. +

E_I’7I\I IOI\AE"_) DNALA- l_ N N
ZTN" =59 Ll

-a3?\1¥’j 573N—C26i—|2@F3 .~20454025H28N5924N 431.54 | 432
- C26H33N302424, 2 “Oh C~- O C~FVNr ~' 575k
R71- 131 24430 N- o (~N-G'Nr) O-
576N C25H26CI N30419. 18420
335 o A= | C25H28CINSO2 | 465.99 | 466
eVenaasl
Q
336 3 | c26H33N503 | 463.50 | 464

s 20T
T

337 \@O o C25H33CINAO | 441.02 | 441
0 A
WY

338 4= C25H34N402 422,58 | 423

339 o Ao | caaHaaNsOz | 42356 | 424

Example 340 _
(R)-4-Benzylpiperidine-1-carboxylic acid [6-(3-dimethylaminopyrrolidin-1-
yl)pyridin-3-ylj-amide

D
2 O
eve s

(R)-6-(3-Dimethylaminopyrrolidin-1-yl)pyridin-3-ylamine was added to a
solution of carbonyldiimidazole (53 mg) in DMF (0.5 ml) at 0°C. After 15
minutes, 4-benzylpiperidine (57 mg) was added and the mixture was
heated at 90°C for one hour. The cooled mixture was freed of volatile
fractions. The residue was purified by chromatography (silica gel, eluent:
methanol/dichloromethane). This resulted in the product with the molecular
weight of 407.56 (C24H33N50); MS (ESI): 408 (M+H+).



;
0 577N C25H25C 2N30453. 14454 ci o OO AN-aN~) C1
578N- C24H28N402404. 22405 0 0 NG N~)
579N- C27H31N3035477.21478 o _ O N~) ,9 N Os o
5800 NrD, C251-131N503449.24450 ON N- N
S81N-C241- 1311\ 1302393. 24394,

L e I ey

No. nol ecul ar wt. 583F F N_C251-1251731\1402470. 19471 p
L\ N--O=N1J 584 N C24H39N30385.31386

Ex. | Structure Molecular formula | Molecu | M+H+
No. lar

weight
341 C24H31N502 | 421.55 | 422

2 . @’QN\ C24H33N50 407.56 | 408
oo
L
343
] . Q,D-N\ C26H34N403 | 450.59 | 451
peven
N
0
> o {D~( | C25H31CIN4O2 | 455.00 | 455

345 N,EN OO C26H30N40 41456 | 415
\

346
| . @,,Qw\ C24H39N50 413.61 | 414
Q™
N
347 o {D-{ | C26H37NSO 435.62 | 436
oy ~ LT
Example 348

(R)-4-Cyclopropylmethoxy-N-[4-(3-dimethylaminopyrrolidin-1-yl)-3-
fluorophenyl]- benzamide
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o HN H N 585N C25H25C12N30453. 14454 Cl \ / - N Cl
586N _C25H26Br N3O463. 13464 Br 587 C25H32CLN30425. 22426
HO/7 \-NN N'U // d° ~ 58N~/ Na

0C251- 132N402420. 25421 \ /| Q NA . N 589N0)

C241- 126N404434. 20435 0 ,/ N,5800 N ~

C24H30FN302411. 23412 N/ N EZR91N< )

C26H28FN30417. 22418 ') Yo NO-W F./592

C25H25N502427. 20428 oN ,N\N\ r

593NC26H26N40410. 214

(R)—4-Benzy]0xy-N-[4—(3—d!methylaminopyrroiidin-1-yI)-3-
fluorophenyllbenzamide underwent debenzylating hydrogenation by
method B. The resulting (R)-N-[4-(3-dimethylaminopyrrolidin-1-yl}-3-
fluorophenyl}-4-hydroxybenzamide was alkylated with cyclopropyimethyi
bromide by method H. This resulted in the product with the molecular
weight of 397.50 (C23H28N302); MS (ESI): 398 (M+H+).

The following examples were likewise obtained by method H:

Ex. Structure Molecutar formula | Mole- | M+H+
No. cular
weight
349 ] NOW\/ C26H34FN302 | 439.58 | 440
o¥sany
o
350 . {:}-N\’ C25H32FN303 | 441.55 | 442
O
0
412
351 . NQ_N\/ C24H30FN302 | 411.52
[

Example 352
(R)-N-[4-(3-Dimethylaminopyrrolidin-1-yl)-3-fluorophenyl]-4-(pyridin-2-

yloxy)benzamide
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f or mul aMonoi sot opi cMtH+ No. nol ecul ar wt .
594FC26H32FN302437.25438 0 A q - Nrj ~HO
595NC25H26CI N30419. 18420 cl O r 596NC24H26N40386. 21387
_GN\rj 597N C26H26F3N30453. 20%4 or A~NaN) F
598N- C271- 1311\ 1303445. 2444 0O-gr )a-Q@ vaN) |
0 0 Nr:>N 5990 C28H29N3 .22456 0 CJ'~Nja O
600, LO r:) - N C244- 1335838 y 63@&6

601N— C25H27N3038 21

- {R)-N-[4-(3-Dimethylaminopyrrolidin-1-yi)-3-fluorophenyl]-4- .. ... ..
hydroxybenzamide was reacted with 2-chloropyridine by method R. This
resulted in the product with the molecular weight of 434.52 (C25H27N402);
MS (ESI): 435 (M+H+).

Example 353 — example 507
Various pyrrolidinylanilines were reacted with diverse amines by method A.

The resulting products are summarized in table 6.

Example 508 — example 1130
Various pyrrolidinylanilines were reacted with diverse acids by methods E.

The resulting products are summarized in table 7.

Example 1131 — example 1232
Various (hetero)aryl halides were reacted with diverse boronic acids by

methods O. The resulting products are summarized in table 8.

Example 1233 — example 1237
Various aryl halides were reacted with diverse acetylenes by methods J.

The resulting products are summarized in table 9.

Example 1238 — example 1403
Various aminopyrrolidines and N-arylpyrrolidinones were reacted with
diverse aldehydes, ketones and amines by method N. The resulting

products are summarized in table 10.

Example 1404 — example 1423
Various aminopyrrolidines were reductively methylated with formaldehyde

by method E. The resulting products are summarized in table 11.



(9-0 VAN~)  602N- C281-130N402454. 24455 o r-"' .
0-0-0~"NN-CrN- 603N N O C261-136N404468. 27469 -? < N
0/ NHO 604-N NIf 0 C281-138N403478.29479 Na~ O X N
6050 C22H28FN302S417-55418 CL r O-S--4 N-Q N '~ F
235 Ex. StructureMl ecul ar fogg%lsal\/bnoi sot opi cMrH+

No. nmol ecul ar wt. 6060 C231-1 03395.22396 A . | N
eorample MPAC2 PKBONBOB44Y . 25448 >-, 0o \ OH 67 H

Various amides were alkylated by method F. The resulting products are
summarized in table 12.

Example 1444 — example 1618
Various tert-butyl carbamates were cleaved by method G. The resulting
products were summarized in table 13.

Table 6
Ex. | Structure Molecular formula | Monoisotopic M+H"
No. molecular wi.
353 H ‘N{ C25H31FN402 438.24 439
o Ohoe
F
354 3 03\__ C25H30N404 450.23 451
0 o) NN
O(O:Q\NJ_LN@’
355 H}“*( C25H31CIN40O3 470.21 471
0
O OO
Cl
356 4 N- C26H30N402 430.24 431
@]
o o
357 Ne C24H29CIN4C 424.20 425
O
OO
cl
358 N— C25H35N50 421.28 422
o}
i
| 359 N— C23H30BrN50 471.16 472
O
s
Br’@fN"J N
360 \/\/\@ o NO-N’ C24H34N40 3904.27 395
oI
361 60 Dy C26H28N403 444.22 445
0 O N’U*N’@ '




6080 N~N, C27H37N304467.28468 ~N~ O k 0 0 N D H
609N C29H39N303477.30478 N\ / ,b a0 Fr \ r \ O N
N-If Of - 610N/ C27H29FN403476.22477 ° No - )--ON K
NO 611HN N o C25H34N404454. 26455 \ r O 6120 H
C271- 135N302433. 27434 F H 61393N H- C25H31
B34 21z padoo—0+H —N-YO-6H4N© : : -
NORZ2811 ‘i@ﬂ&‘oMss 24489 0 opMatecurmformuie~ | danoisptppic | M+H
rl NoN molecular wt.
362 | \e C24H29N50 403.24 404
O
A S
N
363 | | - C27H29N50S 47121 472
Ly < g oy
N
NN ]
364 , C26H30N402 430.24 431
O O o ’O,No‘l‘{
] NJLN
365 f? e C25H30N603 462.24 463
N I’}
0N o N
oSN
366 ) i‘gj_ C22H25N502 391.20 302
¢ |
o] o) N
“oLe oy
367 J/QNEO C26H28N60 440.23 441
N
a% . "3
N_
368 N C24H29FN40O 408.23 409
O/CN’EN’O’NU
F
369 | - 'j\N_ C26H30N403 44623 447
0
[o) N
0,80
0
370 @ O O C25H27CIN4O2 450.18 451
Y T
Cl O N
371 o N C25H27FN402 434.21 435
O N \
L0 O
372 3,_ C26H30N402 430.24 431
O o N
ORON NG
373 ‘N— C26H30N402 430.24 431




C27H35CI N403498. 24499 0 616N C26H29N504475. 22476 /| N~
f~\

N

o~

~{NO1
ON/

o N'

0 617N 0C28H36F3N304535. 27536 1 0
F FF6180r \ 0 N Oy

C27H38N404482. 29483 N\ / N 236 Ex. StructureMl ecul ar

f or mul aMonoi sot opi cM+H+ No. rrgllgcul ar wt. -N 619N
CR7H38NdO4 4roa 29483—05—— —N-O0—0qf—+—6260 - ¥
cpBi- 1] 3\%{%%?97, 29498 W O Mo[ecularformula Monoisotopic | M+H
No. molecular wt.
374 r{§N_ C26H30N403 4486.23 447
|
T80
375 ¥ o , C25H27CIN40O2 450.18 451
N
OOy oy
o™N
376 “N— C23H32N402 396.25 397
e g o
NN
377 N C25H28N502 431.23 432
Lo g 0°
NN
| 378 6 C24H27N502 417.22 418
N"%-0 N
08,0
379 o H-N C25H35N502 437.28 438
(Nj/ QNRNO '
|
380 éo . D_N\’ C25H27FN402 434.21 435
20
F .
381 FF>< o o :\D‘N\ C26H27F3N402 484.21 485
©LNJLN’© _
382 | FL C26H27F3N40 468.21 469
2
A
N™ "N
383 Ne C24H31CIN40O2 442.21 443
O
oo
Cl
384 O j\N_ C25H28N40 400.23 401
o N
O g gy
385 Q %,_ C26H30N402 430.24 431
O o N
Q2
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C23H23N503417. 18418 0 -~

C251-

126N402414. 21415 | ~

OC~ N-13~ 0 N 621INC\/
) HN O o

N 622' N- -
“a Nr= 0 N N (3230

C281- 135CI N404526.23527 N-~0 - r 0 C N 6240
C28H39N304481. 29482 N-t 0 O zﬁi 5C1 N
27 1= 13CHN30450124502&N—C-A—N-
Ex. rictlire Molecular formula | Monoisotopic M+H"
No. - molecular wi.
386 %— C23H32N402 396.25 397
\/\/O Q N
T2
387 Ne C25H34N402 42227 423
N @/C,NJ?N’O N/j
O
388 N— C24H31CIN4O 426.22 427
O
o OO
Cl
389 Ne C25H34N40 406.27 407
0]
Fereateas
390 N C25H31F3N40 460.24 461
O
F N N/j
i *;Q’C Ao
391 N— C25H31F3N402 476.24 477
FF O O
o OO
392 0\90" . C23H31N504 441.24 442
o, g0
NJLN
393 C24H30N403 422.23 423
Gy 7'
394 D_N C24H32CIN50O 441.23 442
G4 g0
395 | © ‘ C25H27CIN4O 43419 435
NJLN
396 r:\g], C25H28N40 400.23 401
o N
NJ"N’@/




O 0 6260 F N -~/ C27H35F2N304503. 26504 - 07 -j-j F
6270 C27H36FN304485.27486 NN~ 0O NO OONQ -J--j F
0 628F Nt C27H36FN304485.27486 &N ~ N OO -f-i
237 Ex. StructureMl ecul ar fornul aMonoi sot opi cM-H+

No. mol ecul ar wt. 629N ~OC28H§%I304481 29482 /| O N~ O~

FaWo aValll’laWal l_ VA ViU ENaY =

N 60\.'% E H36F3NS04535- 27580 0N O XNO—FF

62 7 04519. 23520 O / M01eCLHanformulao Manoisotopic | M+H
No. _ molecular wt.
397 N C24H28N60 416.23 417
)N:NIQ o) O
2
308 N C25H34N402 422.27 423
t 0
oy Ot O
309 N C28H34N40 44227 443
O
oy OO
400 o7 C25H27N503 445,21 | 446
S G » ™
sk ¥e;
401 , C25H27CIN4O 434.19 435
Cl O O ID-N\
o2
402 Ne C24H31CIN40O2 442.21 443
QO
Q. ofo0
403 N— C24H33N50 407.27 408

404 ,-;>Nm C22H30N402 382.24 383
\FOQNENON

405 %\1_ C25H34N40 406.27 407
Sag ot

406 FFo Ci o D_N\’ C22H22CIZ2F6N40O2 | 558.10 559
igseN el

407 _ D—N: C26H27F3N402 484.21 485
i p°©NRN@
FF

408 N— C24H31FN40O 410.25 411




6320C281- 136N404492. 27493 r

O7 p~-N N NO 633aNr

C28H38CIN304515. 26516 O7< O N Cl  634N-t 0C31
1- 139N304517. 29518 o N~ O7< p N 635N
0C27H36Br N304545. 19546 \ r r N fl o O-N Br 636N
0C28H36N404492. 27493 O - N~ if a N N 637cl
0 C26HRSCH04502-23503—NNa—B¢—6380
RS W€03. 26504 N O 1 Mulecsjar foxmmla | Monoisotopic | M+H
No. molecular wt.
409 e C24H31FN40O 410.25 411
0
FC),( N J(N-O'N/j
410 | N C24H31FN40O 410.25 411
F QO
(}J N J{N@'N/j
411 N C25H34N40 406.27 407
0]
o oho O
412 N C25H34N40 406.27 407
0
(S«( N ‘qu—@’mlj
413 N C24H32N402 408.25 409
0
chNJ{N‘:OINIj
414 L C22H26N60 390.22 391
{ N N_G‘N:L
N N~
i
415 | Br ) C26H27BrN40O 490.14 491
N
¢ ¥
NN
416 C21H24N60S 408.17 409
@,A_{ N@‘Na
417 N?jo C26H27N50 42522 426
® Ty
418 e C24H32N40 392.26 303
&)
()/( N J{NONU
419 o e C25H27CIN4O2 450.18 451
o N
Cl/@ O‘NJLN@/ '
420 i§_ C24H30N403 422.23 423
0 o N
O(OQNJLN'@




238 Ex. StructureMl ecul ar fornul aMonoi sot opi cM-H+
No. nol ecul ar wt. Br
C27H36Br N3O4545. 19546 1 O 1 °
C27H35F2N304503. 26504 Nr
~C23H31N303397. 24398 o

NCD 639N~ O~

N \ 640F N

O- 01\ N1\
O N >3gN HO

641H N%

6F2H- G241 33N30341 1254120 —HO _ —
642- ~§9iq N305483. 27484 D| Wolggulay-formyla | NManaisetopic | M+H
NNy~ | 644N O C25H34NA04454. 25455 N H F H 0 m&idSVar wt.
Z (HoQFNoU4460. 2 \
421 5 o N'\}':(UK "C24H29CINAO2 | 440.20 441
O
Cl
422 | ()  |C26H31CIN4OZ | 466.21 467
0 /ﬁN o
n-4 N
OO
423 Wy | C28H35CIN4O 478.25 479
N
O
2
o OO0
424 o My | C28H38N404 494.29 495
N N
TR 7o
§ -
425 e C24H31CIN4O2 | 442.21 443
o OO
Cl
426 e C25H33CINAO2 | 456.23 457
Cl
427 - C25H28N403 432.22 433
SReT ok
N™ "N
428 ¢ | C25H29FN402 436.23 437
0 0
OO
429 N | C24H30BIN502 | 499.16 500
O o]
L N_§
BrIQN‘_J NO
430 N | C25H29CIN4O2  |452.20 453
0 o)
N N,j
OO0
431 Mo C25H32N403 436.25 437
O o}
Ngavest




ON F Q

646N C27H24FN303457. 18458 O

\' Nr

I N

6470 C27H33N302431.26432 C\ N/ N 648H C23H31
N303397. 24398 o

O 1~ N\ / N HO 649F ~ i
NC25H24FN302417.18418 Oo 1 \ N~ 1/ N' 239
Ex. Struct ureMl ecul ar formul 2

noi sot opi cM+-H+

A 1

. 1TUI

UJU I\I \ILII_IO

20
I\I’-I-UO'-I-U'—I- 20709

[ all \ /
O

A\

M+H

Q 551@‘?%%5@1 126N402414. 2141 Klo@@aylagomaza | Monoisotopic
H3RQEN403528. 25529 N OO N-Q | | N~ \ O H|moi6583& wt.
PN TINEN k,32i-i38|‘\i4u251‘0_3“0*511 -
432 C24H32BrN502 501.17 502
Omfw Sazel
433 C22H30N60 394.25 395
oo el @’ 'O
434 N C24H30F3N50 461.24 462
)X el NS
Fbw N N‘Q
435 N C21H29N70 395.24 396
0]
e o
N
436 N C23H31N50 393.25 394
O
oo
437 N C22H30N60 394.25 395
OOl o
438 - C21H29N70 39524 396
0
O
N
439 N C23H30CIN50 427 .21 428
Cl O
asateat
440 Ao C23H30CIN50 427.21 428
O
“ C}—NCNJ{NO N/j
441 - C23H30CIN50 427.21 428
O
SEUeLS
cr@ Noso N
442 \ C23H30FN50 411.24 412




N o 6541 \ O NDH, C28H38N402462. 30463 a , N. 6550
C291-134N402470.27471 1\ N\ 1 OIN 656N

0261- 126CIN302447.17448 [ , lcy 1\ ~ 1\ N0 O
N ~) HN 657N\ 1 ~ C29H38N402474.30475 o N
658N C27H29N303443. 22444 0 a, &\ 1~ M 1 N 659N
CC241-1129NG04451 22452 UL, N1 NN X e
665N_C§Elﬂ§§%l\l302407 26408 O Nvilepular fornala. 6§ Menaisotopic | M+H
2REB0N403S2498. 18499 O BSI § 1\ N~ O7~, 1l piflecular wt.
443 N C23H30FN50 411.24 412
Q
A NS
FQN NO
444 | . Ao C24H33N50 407.27 408
O
o
445 Ao C24H33N50 407.27 408
O
ey e
446 e C24H33N50 407.27 408
[8]
O\,NZNf{N’@’Nj
447 N C24H33N50 407.27 408
0O
oL eateat
448 . A C24H30F3N50 461.24 462
F 0
Ao
449 N C24H30F3N50 461.24 462
O
g4 N
SO ~
| 450 A C24H30N60 418.25 419
O
Qn’/\ N N
\‘N
1451 Y C24H33N502 423.26 424
1 O
QNZN’“NO N
P
452 N C24H33N502 423.26 424
Q
O,NZNJ‘N—Q N
)
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N Ex. St ruct ur eMol ecul ar for mul aMonoi sot opi cM+H{
No. nol ecul ar wt. 662F | HN O C28H29FN403488. 22489 O O
1\ NN 1/ N~ 663(C31 H44N402.504.35505 O / =~ NP
NS \ / NOG®664(C321-1401\1402512.32513 O'HS) N
I\ 21\ M NNONO 665 7 IzlfOl\I603462 24463 ~0ON N\
f 1 YIItSpG— N—Of—C25H3ONGD 346224463 N O —=1F— T
chXr\H\ﬁ53 GIEN 0 6670 O CSOlM[IthMQWU@B&MOHOISOtOPIC M+H
No. : molecular wi.
453 N C24H33N502 423.26 424
&}
A N_S
P‘ON\) N’O
| 454 . | C25H33N502 435.26 436
QO
Lo
O
455 N— C24H29CIF3N50 49520 496
O
5 OrteO
F
TF
456 | a N C24H32CIN50 441.23 442
O
QNZNJN’ONU
457 N C25H35N50 421.28 422
[0}
Foeea ek
458 C23H29CI2N50 461.17 462
O
Foruataat
Cl
Cl
459 C23H29F3N6O 462.24 463
F
CMQNJNONC‘
460 N C23H29F3N60O 462.24 463
0
SO
461 C23H28CIF3N60O 496.20 497
o)
SLr N N
Cl
462 N- C25H35N502 437.28 438
N L NS
PQN\_J N‘O




C

GNN ] NI\N O 668N C27H27N304457.20458 O O [/ \
1\ NV N O~-ON O 6690 C26H31N503461. 24462 N ~ 0~ /
N NN 670NOC21 1-127N304385.20386 10 N\ 1 N~ O~

671C25H30N603462. 24463 O O~

672NC31H35FN403530. 27531 F, 329£
Bx—St7 Gt

NE'1L, N/ \' N N
HO / \ N~ 1/ N 241

At [l £ [l
l!ﬁ,l pgrecurdar 1T Oriura

it

Vonot-sotopi-cMeRF

M+H"

472

Nd=¥rol ecu%r W . 673N ~0C261- hplacuiydaraulas 4 7 Mgonajisgippic
PNYJ | 1 ~ molecular wt.
463 N C23H29CI2N50 461.17 | 462
o]
QNZN’“NQ v
al Cl
464 e C25H35N50 421.28 422
o]
O
465 S C23H29CI2N50 461.17 462
o]
CEC}NCJN’QNQ' Nlj
Cl
466 " C25H35N503 453.27 454
o]
A N_J
o @;N . N’O
!
467 N C24H32CIN502 457.22 458
&)
MO
P
468 N C23H38N60O 414.31 415
0
Koo ateay
469 " C23H29F2N50 429.23 430
Fo~ 2 N
R Sua e
470 N C24H30N60 418.25 419
8]
oo
AT71 N C25H35N50 421.28 422
8]
LAt
\ C23H37N50 309.30 400




674NC27HA2FN304491. 32492 O O
N N

C25H32N40404. 26405 r N
676NC27H30N402442. 24443 ON r

N\
1\ ~
3 6

i FN 675

77C29H34N402470. 27471

N O1\ 1\ N\ / NJ 6780 N_ .. C26H28FN30417.22418
"N 679N C25H32FN302425. 554262§29yp /\ o
6BON-G23HBQNA02394- 243950 11 e .
68&&_C§‘I 4PN402420. 25421 o | Mcflecsulatfomnqiﬁ 68 Menpisotopic | M+H
6B3NC26H28NA0242822429 M\ NI N-aNrj -/ N—1\N
ars ] . C23H32N60 ' 408.26 409
N 0
{;Qvﬁ:P4w(:r&j
| 474 N C23H32N60 408.26 409
8]
{?rﬂ:le(:r&j
=N
475 Ao C26H37N50 435.30 436
O
S
476 ij\ C28H36CIN502 509.26 510
H
O 0
N N
WaaGall
477 9 N H . C25H34N40 406.27 407
Csl:y Nl:}‘clw
478 | r Ne C25H31FN402 438.24 439
Q(CNJ?N@@
O
479 | < —’{QNQ C23H27CIFN50 443.96 444
: v
F =
480 | T} JEN @N | C23H30FN502 427.53 428
O
a1 | 9. JEN QN | C23H29F2N502 | 445.52 446
G / \
482 | Py Vi { .. | C23H27F2N50 427.50 428
ALy
Cl N -
483 “ N {_\_ . | C23H29CIFN502 |461.97 462
X N N i\\l.
AL
/
484 N C28H37FN404 512.28 513
o] NN
GO
F




684>- P C23H28N402392. 22393 ~/ a 242

Ex. Struct ureMl ecul ar for nmul aMonoi sot opi cM+H+
685N- C261- 134N402434. 27435
6860 / N~N, C24H27N503433.21434 N N E

No. nmol ecul ar wt.
C-AN- C~~N- G N-'

0 687_ C24H32N402408. 25409 N2§l4/ of-' ~/
688N G H3ON 0238224383 NO N —— T
6N cﬁf@% 0407. 27408 o _ _Mqlecuwlfowula Monoisotopic | M+H
691N ,Z4HZbN4U58b Zld | J. N
e = .. . X . .
486 ~) jN @,N | C23H30CIN5O2 443.98 444
o
487 | U1 0 Oy C23H29CIFN5O2 | 461.97 462
N i
9]
)
488 N C26H34N402 43427 435
o)
N+ N/j
%@ O
489 \e C30H36N40 468.29 469
~%@~3
(/)
490 N C26H34N403 450.26 451
O
N4 ,@'ij
O N
{Q’C
491 N C25H32N402 420.25 421
O
§O§ N Jll\l’@’N/j
492 | e C26H34N403 450.26 451
0O o]
OO
493 N C25H30N403 434.23 435
O
05 0N @N’j
494 \. | C26H35N502 449.28 450
O?'NQJ N ’QON'O N,j
495 | N C25H30FN502 451.24 452
sWetNare
O-N




} S e\N 693N C21H24N40S380. 17381 s Nr | |
694N- C19H21 N30S2371.11372 o U >~ ¢

1 NINcl

6950 0 C23H24C1N302409. 16410 / N D 243
Ex. St ruct ur eMol ecul ar for nmul aMbnoi sot opi cMrH+

N' ~

N_

No. nol ecul ar wt. 696 C22H24%§308413 13414 cl O
607 N-CR4—H2+—EHFNBOSAHT—1 1448 NSO
6bBx. (COTUERIE C12N305433, 08434 Mylequlat foswola c2 Memisotopic | M+H
| NACBIS444. 10445 s 0 Nr ¢l 700N _C22H23C12N3024634/9¢iG  wt.
cl—/S = Cl
436 C25H31N50S 449.23 450
o]
5 N
@NL 0O
497 N C26H33N50 431.27 432
0
A0t orC
498 e C27H35N50 44528 446
[0}
N
3 otos
499 E F Ne C25H31F3N402 476.24 A77
@]
Q, oo 0
500 - C26H35N503S 497.25 498
o] [0}
BSNE; N’QN,_O’N/j
501 N C25H31N503 449.24 450
o]
VeaveLt
bl
(o]
502 N C23H29CIN4O 412.20 413
Cl 0
\O\CN_QN_O,NU
503 N C23H29FN40 396.23 397
F o /j
ol o
504 N C25H31N50 417.25 418
8]
e OO
505 | N C24H30N603 450.24 451
yos o} /j
Hod o
ro
Q
506 N C24H31FN402 426.24 427
OH 0
A NS
oBAO




701cl
C23H26CI N30S427. 15428 N O °

N- C22H24C1IN302S429. 13430 0 N_
N~
703N C24H26Cl N302S455. 14456 cl

704N_C22H24F3N505463. 17464 F NN F
705F F FC24H23Cl F3N30477. 144é E}N' 4 ~o0

702cl
O O0ON

N~ 2 cl

'SI N\ Nr) F

N

7 Ol_ |_ §ruéfﬁ LH‘JI\IJUL‘F‘FJ 104434 I\l' |\| Lq-‘ j . +
ExEXt rludt ur e%‘ecul ar formul a\/b’lqmté@ftf@ﬁﬁtémw Monoisotopic | M+H
Nongp! eoul ar vt 707N_C23H28Bf N5CR485. 14486 0 | lec®dr wt.
7 F NC24H25F3NAT2 49017 N-O NNt
70@&?C22|‘|22N408390 1539&, %25H31FN40 422.25 423
OO O
Table 7
Ex. | Structure Molecular formula | Monoisotopic M+H"
No. molecular wt.
508 o] '
H . C26H33N302 419.26 420
G@’“N@'Naf\
o
509 \r\|~( C26H34N402 434.27 435
0 o]
/C/N'-O/QN"Q'N/j
510 ‘N{ C26H27N302 413.21 414
o 'S
NO
511 }\!_\( C30H35N302 469.27 470
O 0
IVaseateal
512 \N—\( C27H29N302 427.23 428
0 'S
NO
513 C27H28N408S | 536.17 537
0
o OO
N
ol
O" -
514 C25H33N303 423.25 424
o
e OO




la N\ /

N~, S N/ \N 710N C23H25N3(2375. 20376 o _ O
N r~ r~ 711IN-C24H27N3(2S421.18422 1~/ N s N o
712c1 N_C24H26CIN303439. 17440 N 713N-C21
H22Cl N30S399. 12400 s ~ |/ N/ -CND 714F F
FC25H23F6N3(O2511. 17512 N- é? N F F
TASE23IHIOFN3 2399 51400——- 2 —NF——NF—A6FN ¥
‘(2o eRNEM T 25472 fit /\ NeMalecular formula | Monoisotopic | M+H
7o REH2ONBCRA15. 23416 \/ N \/ N~ 245 molecular wt
Bx—StTocturevbtecul-ar—formotaivbnoi—sot opic Mek" -
515 }\"\( C24HZ29N303 407.22 408
O o)
OO
516 ‘N_( C25H33N303 423.25 424
o 2 o
A Orot o
517 }\,_\( C27H29N303 443.22 444
o O Ao
Q N
518 \N*\( C27H29N302 427.23 1428
O 0
Fantatesy
519 ‘N{ C27H29N302 427.23 428
O 0
Vecivie
520 ‘N{ C27H29N302 42723 428
O 0
A0 O
521 E \N~\( C27H26F3N302 481.20 482
F E o] Ij O
e ea ey
522 ‘N_{ C27H26F3N302 481.20 482
F F (8] /j o)
e tes
523 N C28H31N304 | 47323 474
/ 0
o NS ©
. N@
524 \@ ,( C27TH28N404S 504.18 505
o
OO
oR,
525 C26H25CIFN303 | 481.16 482
() o
()’Q’QN“Q'N/j




No. nol ecul ar wt. 718N_C27H31N302429.24430 0 \ 1 N 1
1 719N- C26H33N3C2419.26420 o o 1\ 1IN 720~~
C25H28N4A4448. 21449 Do 1\ Nrj 721\ |

- 0~C24H33N302395. 26396 N-/ NU 722F

~_ C26H28FN302433. 22434 O \I&BN 1\ N

DANL_ O TIDTZNINDMAN A1 D1 AN1A4 n|7

7LOI \ [ 1O, L1 l] NO ™1
i VEXC25 YNS®™907. 26408 4 N N/ - | | Molecular formula | Monoisotopic | M+H
71280 _CP6H28Br N3OA77. 144\78“1\ . N|. ND Br id_ |%36fRcularwt.
Cvé‘H'ILO—I\IJUDLFLJ J.OL|-44|- T INA 4 L7 IN
712938 CR6H28FN3O417. 2241@(&~ C Nr|)C24H25N303 403.19 404
a0
o] N
527 0 2 C24H25N3028 | 419.17 420
s._J N*@'Naf}'k
Y
528 0 C25H28N402 416.22 417
e
529 | ¢ Ne¢ C24H24CIN303 | 437.15 438
Q & N,j 0
Vatls
530 N C24H24FN303 | 421.18 422
F o 0 N’j %
\ 7 N’Q
531 N C25H33N30 391.26 392
O
o OO
532 N C25H27N302 401.21 402
0
Naa¥es®
533 Mo C25H27N30 385.21 386
O
N C)—N,j
534 | e C23H31N302 381.24 382
O
jOQ’“NOO
535 Mo C26H29N302 415.23 416
Q
N
O OO C
536 Mo C25H27N30 385.21 386
O
o OO
537 \e C24H31N30 377.25 378
0
YQMN @N’j




728N- C27H31 N302429. 24430 o Nr

ol\ Il N1 246

Ex. Struct ureMl ecul ar for nmul aMonoi sot opi cM+H+

No. nol ecul ar wt . _
730N—C26H28CIN80433 19434 ¢
&0-; |

7ﬂﬂl\l Fo-aVal il alolmi N aYaW, K vl

1

729_C26H28Cl N30433. 19434

"\ NN

clr

731C26H28CI N30433. 19434
N~ cl 7320 C24H25§b§l404468 16469 0 1 \ N-D

Nl

7
7

REXE CoPHENEB3443. 22444 0 \ | NM@léculaFfammlm Monoisotopic | M+H"
BRY_CR7H31 N30413.25414 N 1\ 1 w\ 1 molecular wt.
538 W Ne C25H26N404 | 446.20 447
gt o3
Ore
539 N C26H29N30 399.23 400
0
o
L)
540 CTO . @@,{ C26H29N302 415.23 416
: ~" "N
541 N C28H33N302 443.26 444
O
et eativ el
542 | 4 \ C25H29N504 463.22 464
F 90 0
ohod
543 . C23H31N302 381.24 382
0 O
O, oD
544 N C25H27N302 401.21 402
Or O@”?N @Nﬁ
545 N C25H31N302 405.24 406
0
Q, o fod
546 N C27H31N30 413.25 414
0
Nareaters
547 . C28H33N30 427 26 428
O
O
548 . C21H22FN502 | 395.18 396
F o
N
\Q\g.,{f{r\r@— N/j
549 N C25H25N302 399.20 400
. O
= \O/ N’O,N/j




736N- C27H31N30413. 25414 \ 1\ 1IN\ 1IN

737FC26H26FN302431. 20432 N-

738N- C27H29N302427. 23428 o
739N- C25H35N302409. 27410 o

Ex. Struct ureMl ecul ar fornul

o001\ N~ NC
lo NN
N O\
235n0|sotopich%kﬁ

~ N\ 1 247

No—ot H‘LI T40N-C261="34C1N30439-24440—N=1\—N= ¥
a Ex. 7§ @%E‘yﬁlsﬁNﬁosssz. 28553 N N Meleeular formula | Monoisotopic | M+H
TMRE26H36FN302411. 59412  743C25H32N402420. 25. 421 fivlecular wi,
0 N NO N 744N C24H30N402406. 24407 T N GND O N
745N cp61- 128N402428. 224:}9 C29H35N30 441.28 442
e
551 % C23H23CIN4O4 | 454.14 455
Cl
O\Lﬂ @’O
552 | F Mo C25H26FN302 | 419.20 420
0
@O o g OO
553 A C26H29N30 399.23 400
O
N@'N,j
554 O Lo C27H29N302 427.23 428
[}
OWNONU
555 N C28H38N403 478.29 479
O_@_y{//‘@ f(
o N0
556 C25H26FN30 403.21 404
N
N
Nadeate;
557 - C23H24FN30S | 409.16 410
O L D
b 7 N’O
558 C26H26F3N302 | 469.20 470
[}
QO:SQJN@,NU
FFF
559 o \ C29H34N402 470.27 471
N O N/j
6@*%@
560 Ao C25H26N404 446.20 447
o]
@0 ol et
o™,




0 -aN o ()N ~ N 746N _C27H30N402442. 24443 O 1° -aN-
N ~ ~ N 747N_C24H32N402408.25409 0 _ N\ ~ |

0 7480 o0C24H30N402406. 24407

749C24H32N402408. 25409 N-

P \

"750N_C25H32N402420. 25421 o

NG Nrj O
1" N\~ 248

\

-aN

Q.
=N

X et treotecutar—fornut-avbngtsotoptecivitHH+
NoExo| EEHPSIIG, 751N_C24H30N4024ddoleadlerfasmula ) Monoisotopic | M+H
No. molecular wt.
561 r:\§N_ C24H33N302 395.26 396
0 o N
RO
562 o Y C24H33N302 395.26 396
O
NaaWeut
563 N- C25H26FN30 403.21 404
F O
goto
564 N C26H29N302 415.23 416
O
Wagoateal
565 N- C25H26CIN30 419.18 420
O
C'N"Q v
566 . N C26H29N302 415.23 416
0 O _
oo
567 N C26H29N302 415.23 416
! o)
‘orohod
568 Ne C25H26FN30 403.21 404
0 .
"o OO
569 Ne C26H27N303 429.20 430
0 'S
%N@
O
570 Ne C26H29N30 399.23 400
O
N’@ N’j
571 N— C26H29N30 399.23 400
O
RTeatves




)- AN  752N- C251- 134N402422. 27423 Nr

1N ,-(:_ N 0
753N " NaC221- 130N402382. 24383
Ot, 6- C27TH35FN406530.25531 0 o . O 1 N\ | Nfj'NO F
755N- C241- 132N402408.25409 o~ NI\ NI N-\/-"o
756NC26H27FNA02446. 21447 F bR N 1\ N | N
75PN RS 3ANAO 2422~ 27423 02 R\ N-\—N—th=4-© -
7BEXF c>§i’”f§‘£ﬁmoz408. 25409 o _ N Molgclar forgula | Monoisotopic | M+H
572 | . Mo C26H26F3N30 | 453.20 454
Ffr 0
oo
573 C26H26F3N30 | 453.20 454
F_F
WNO j
574 N ‘C26H35N302 421.27 422
O
N
O o OO
575 ) C27H31N302 429.24 430
Veus
N
o N
—
576 N C25H26CIN3O | 419.18 420
C N
N
. N,( 'a
577 N C25H25CI2N30 | 453.14 454
O
Cl
o OO
Cl
578 " C24H28N402 404.22 405
0 O
e des
579 e C27H31N303S | 477.21 478
O
o
O—,.S'O
580 @ 0 ) C25H31N503 449.24 450
o f N—Q'NID\'}'
C/N
581 \e C24H31N302 393.24 394
O
AL oy
582 " C23H31N302 381.24 382
O
Noateal




NN NN N

0 760N_C241-130N402406. 24407 0 o f N

N

| | |
761N C261- 132N402432. 25433 NI \ N\ | N~ 249
Ex. St ruct ur eMol ecul ar f or mul aMbnoi sot opi cM+H -
No. nol ecul ar wt. 762N_C26H34N402434. 27435 o_ N/ \' N
1 N 0-40 763N @6FB4M034523§645 NN O0-10
AN-CREHB 1 CHNA02454-21455—0 N-th—0-40—Ct
R CoRMIENI®2406. 24407 o or - NIMaletular formula | Monoisotopic | M+H'
6HF CR5H3AN402422. 27423 /| \ O N| NN\ / molecular wt.
67N CRAH26NA025434 18435 S O O i N '
6 Cp ANA02434. 27435N-l \ N N C%H25F3N402 470.19 471
@’“NO“
584 . Ne C24H39N30 385.31 386
0
JIHQ#NQ*O
585 N C25H25CI2N30 453.14 454
2 Oy
N
CIN
Cl
586 Ne C25H26BrN30 463.13 464
N
N
BFN,( g
587 Ne C25H32CIN30C 42522 426
Q
22yl
CiMN
=N
588 WN ) N:L JOJ\ C25H32N402 420.25 421
o N
589 ?é 4 C24H26N404 434.20 435
8]
%N Qw’j
590 2 . C24H30FN302 411.23 412
Qﬂr«@'@w
\
F
591 N C26H28FN30 417.22 418
@N‘D—-l\;\
F
592 . Ne C25H25N502 427.20 428
(S e
5N
593 N— C26H26N40 410.21 411
O .
o OO




769N- C23H30CI N302415. 20416 o

770N- C24H32FN302413. 25414 O O\ / N

771N C23H28FN302397. 22398 q 7 ,
Ex. St ruct ur eMol ecul ar for nmul aMbnoi sot opi cM+H+

\

C1

N O
1 F

N\
\' Nr
oV

-

\ Nr

N F 250

No. nol ecul ar wt. 772N C24I—|395&|302411 23412 N O Q
l\ I‘DUI‘I\DULLFJ.J.. o4 1z T \ I\I~ I_ . . I
711N czgﬁi%@ﬁﬁomm. 26441 O - N, |delecular formula | Monoisotopic | M+H
77GdF CR6H33FN403468. 25469 N= 1 \| N O O\ 1 N fFolecular wi.
BNF C23HZ6N40374. 21375 / VN NT7T77TINE
CQ%QI%O 8. 24439 O | (-I)\IZG 32FN302 437.25 438
% _@»Nlj
505 T ' N C25H26CIN30 41918 420
Cl -0
N—Q’ N
596 Ne C24H26N40 386.21 387
[8)
OO
597 Ne C26H26F3N30O 453.20 454
e N
N
Lo Ol
508 Ne C27H31N303 445,24 446
/ o
d 'S
" N»@
599 o 5 @*N\ C28H29N303 455.22 456
N,O
o
600 )\’OO\/?L NO‘N‘/ C24H33N302 395.26 396
N :
601 N- C25H27N30 385.21 386
0
N @m’j
602 N— C28H30N402 454.24 455
0
Corpyh o
603 N NY C26H36N404 468.27 469
e S A
604 N N_O C28H38N403 478.29 479
OO TS
0
605 417.55 418

@OwS\/I?N’Q«N/jNE
=

C22H28FN3025




N~ NN |
779N- C26H27N302413. 21414 o

1~N

780N_C26H26N40410. 21411 -aN N\ [/ T/j/
781N- C25H31N50417. 25418 o N i

Ex. Structurel\/bl ecul ar fornul

N NI\ N 251
z%gnm sot op| C|\/H-H+

7780 C21H25N502379.20380 N N N N.
ON / _ N

(e | wieZoINEN as X HNp) ZAN0O | N\ 1
. IIUI - TTOZTN \IL.LIIL’-H\IUUQ‘!-UO J.l’-I-UU U AN UL
N-E% Sﬁ”%‘éﬂ C221- 125N50375. 211 mlewiarfqmwla (dproisptopic | M+H
I No. molecular wi.
606 £ C23H29N303 395.22 396
S e e
607 >ﬁ NO_N;:L | C27H33N303 447.25 448
Tat W
608 o H C27H37N304 467.28 468
o’@JN‘O’NaO‘}LO
f —+~
609 o O@@N, C29H39N303 477.30 478
OQAN o’EO
—~
610 0 N4 476.22 AT7
FN@’Nj,N\gO,F C27H29F 03 .
611 >ﬂ N@Nﬂ Sk C25H34N404 | 454.26 455
612 o C27H35N302 433.27 434
7/9(:}4N{:)N:LN%E
613 o H C25H31N303 421.24 422
o—OJ(N’@'NIJ‘D
}J o)
614 NP N\ C28H32N404 488.24 489
O'KDJ NO D;’lo
—+~
[}
615 C“@ﬂ@'ig {,\}N :?waonL C27H35CIN4O3 | 498.24 499
616 =N o C26H29N504 475.22 476
Qo@—«g N N/‘jﬁNJLo{'
N
617 N0 C28H36F3N304 | 535.27 536
o@’? N N3 of
F
e e
618 e P 1 C27H38N404 482.29 483
_/—/O Né\-_/]‘N:l,ﬁio




784N_C24H28F3N50459. 23460 O 1
F 785N- C25H30N60430. 25431 o
786N- C26H32N60444. 26445 NN ~

~

N~
787N_C25H27N30S417. 19418

I

JN / NON
NN | r

FNF

/' 5/ N1 N- 788N C301-134N40466.27467 1 N~ N 1
N ~ 789C24H30NA0S422. 21423 Sh él NIl N7900 , s
oc24+H2 50311564 C—O |\|| N2—791ci— - - T
czﬁmwﬁ%@ﬁsg. 11460 N 010-// |Wioleciiar formgia | Monoisotopic | M+H
BxNSt rpct ur eMol ecul ar f or mul aMongi sot opi ¢ MrHf molecular wt.
N Fecutar wWi. 792N C241-126CIN302423, 17424 00, N ~
Nty [ N 703 3&66%%06. feagyseN404 | 482.29 483
. N-4 JN nFo
0_®_€0 I
620 ‘N_?O .1 C28H39N305 | 487.29 498
2 oyNS oK
Nepte,
Ve 3
=N
621 Q LN NI‘:}]-?N’LQ C23H23N503 417.18 418
04 %
622 ‘N_( C25H26N402 414.21 415
8] N/j o)
\‘N/ N’@
623 }\,_?0 C28H35CIN4O4 526.23 b27
P D oK
O'@ANQ
j o Ny
624 ‘N,{,O C28H39N304 481.29 482
¢ oD oK
Oy
625 . ‘,\HO C27H36CIN304 501.24 502
o 0
jo O QI\U 7S
626 E N C27H35F2N304 | 503.26 504
2 AN oK
jo@"‘m
F
627 C27H36FN304 485.27 486
O O :
N
fo@«@? ~
F
‘| 628 E N C27H36FN304 485.27 486
9 0
E O3 R




~~8I N~ N 794N C25H27N3035449. 18450 a p ~ ~
O c~ N 7955 O C23H25CI N\d0S440.14441y r) . E
NVNO N 796N _C23H25N303391.19392 0 " ON\ ' N~/
797F F F N_C23H23F3N402444.18445 O~ ° Nr oy / - N~
7980 C23H28N403408. 22409 a ~ grz o W799_ N

ANANAND DAANR A ' D 1 l\l2

CZ\JI VU "fuf LT UI W) | g T ™ N { OOG
DBxoNSHYSHES 23416 o Molecular formula | Monoisotopic | M+H
No. . molecular wt.
629 ' N ﬁ,o C28H39N304 481.29 482
o OJ?N QN’j o7<
630 }\H,O C28H36F3N304 535.27 536
0 0
Nogte =i
/ >
631 O\L C27H35CIFN304 | 519.23 520
0
ND\N’EO
I’ OOANLQ;' l
632 \N~¢O C28H36N404 49227 493
? S oK
O
g N
633 }\H,O C28H38CIN304 515.26 516
o A3 ox
o‘@”( N
j cl
634 ‘N_‘,O C31H39N304 517.29 518
o‘@/?NN/j 0
e U
635 ‘N\-(O C27H36BrN304 545.19 546
£ NS oK
N
oA
f Br
636 }\H’O C28H36N404 492.27 493
? i oK
OO’“NQ
e g
637 cl N_O C26H35CIN40O4 502.23 503
7N X
o OO
1 638 }\,‘?0 C27H35F2N304 503.26 504
£ I oK
N
ro'QA N;Q;




_d ~ N\ / NaN 801N _C271- 129N50439. 24440 8020 '
C22H24F3N302419. 18420 NO'NJ~'N V OxF F F 253
Ex. St ruct ur eMol ecul ar for mul aMbnoi sot opi cMrH- |
No. nol ecul ar wt. 803-C22H25N303379.19380 a _aNr o\

1\ oN 804~_C22H24NA0360,20361 o~Nr  N= ~1 N ~1
8650 Mﬂ'mr4\eo421 18422°%0 4 N1 NFFF—F i
8b€5(:23§?3’ﬁg8§379 23380 0 > 807CMoleontanormsiaaddencisotopic | M+H
NN, molecular wt.
639 B Ne© C27H36BIN304 | 545.19 | 546
OAOD o
640 e kO C27H35F2N304 | 503.26 504
£ 3 oK
N
Ve OO’QNQF
641 e C23H31N303 397.24 308
Y@JNOC&
642 HN‘ C24H33N303 411.25 412
643 oJr C27H37N305 483.27 484
0 /ﬁNﬁo
O
J) 0
644 - OO 8 J(, C25H34N404 454.26 455
HN O
0@0
645 £ uhe® C27H36FN304 | 485.27 486
A oF
646 | . NQ C27H24FN303 | 457.18 458
H
= 0 ¢
%N’QNj
647 N, C27H33N302 431.26 432
7 o oD o
648 e C23H31N303 397.24 398
j@”ﬂq@ o
649 | Ao C25H24FN302 | 417.18 418
< 0 |
\Q\Y\_O/f’“[\]@'l\fj
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/ Na 808; FC27H30FN30431.24432 H N\ N~N
809N C22H23F3N402432.18433 No \ Nr) F/ NF- F
810N_C25H25N302399. 20400 C _ | flI N N
811N C25H28N40400. 23401 J 0 Nr:~ N 8120
C21H24F3N303423. 18424 O N 1 2&1& a F+ F F
8A3N-CR2HRONAO366 243670 N-254 TEx—Strtettrehtrecutar—
floFxul ERBHGH Lt opi cMrH+ No. nol e c liMeleowlar formula | Monoisotopic | M+H
814 _CR4H31FNA02426. 24427 O N~ [0-(\j F N 818GQnolecular wt.
Q25HS TFNAD3454 24455 =
650 - o C27H36N403 464.28 465
7 oot
651 N C25H26N402 414.21 415
.. 0 . L
OO
652 Y C31H33FN403 | 528.25 529
F o H\N\))
=_0 (©
W NOINI-;
653 o . C32H38N402 510.30 511
e N .
o~
654 0 BLP C28H38N402 462.30 463
SatA Lt gd
,N"’-
655 0 C29H34N402 470.27 471
Faneatey
656 C26H26CIN302 | 447.17 448
Cl O ij
OO
657 \ C29H38N402 474.30 475
O,QAN—OID‘Q
N_
658 Ne¢ C27H29N303 443.22 444
O /j O
. N-’@l
O
659 N© C24H29N504 451.22 452
F 0 0
S N—ONIj 7<
660 C25H33N302 407.26 408
Q
QO O @N’j
661 C25H30N403S2 | 498.18 499
LYE/)JON@’NU 07<




10 p\ " ~"\ NF 816N C25H30FN302423. 23424 4 O N\
N3 k -k F 817N _C23H30N40378.24379 0 _ r]j
818N _C241-127N304421.20422 \ ,4 Nr) ~~ 00 F HN-O
8190 C30H34FN304519.25520 N / [/ N 4ao \ HN--~O
8201 F C30H34FN304519. 25520 248- "' \' N
Ex. |Structure Molecular formula | Monoisotopic M+H '
No. molecular wt.
662 F H}\l o C28H29FN40O3 488.22 489
=_0_ ¢ N Ly
W NO }
663 N( C31H44N402 504.35 . 505
0 q i
OO O
0
664 N( C32H40N402 512.32 513
9 » 1
OOy
665 ‘N‘(,O C25H30N603 462.24 463
o O o} ‘
N N‘ONj 7<
666 }\,_‘,0 C25H30NB0O3 462.24 463
¢ O o
N
O tod ok
667 }\,_{0 C30H33N504 527.25 528
0
Q£ oy oL
&0
668 ‘N—\( "C27H27N304 457.20 458
A3
O N
Yo
669 }\H’O C26H31N503 4161.24 462
O o
Ol oK
670 }\H,O C21HZ27N304 385.20 386
O o .
OO °r
671 }\'“‘?O C25H30N603 462.24 463
NP o
NS N‘@'Nlj 7<
a4
Nw_
672 \_N’“ C31H35FN403 530.27 531
F 5 AN~
= 0
\O/ N'O'N




o\ |

823F HN O C30H4A0FN303509. 30510

FHo 822N/

\

N~ 0 /

Ex_Struct ureMl ecul ar fornmul aMonoi sot opi cMrH+
N303535.27536 1 \ N\~ O

No, nol ecul ar wt.

=N O n’ﬂl‘ll Mnll’!nl_l\lf!ﬁ/i

824F 1C31H3

laYalula¥al

[ OA 821F HN-t 0C29H34FN304S539. 22540 dc~A"-&N 07<
’ © N~ O C29H38FN303495. 29496 , 1
N 255

/ ?\i OormooriNoUa4939. 4I99U0U U I' F H |k~i' f (:(-\J .
8pEX ChBlESMENz03543. 27544 ~ 0 ‘Mglecular formula | Monoisotopic | M+H
No. molecular wt.
673 C26H32N603 476.25 477
O
@\/NﬂNO /j 7<
674 ' C27H42FN304 491.32 492
Negt O’U o
675 N C25H32N40 404.26 405
o
\@AN@@
676 Ne C27H30N402 442.24 443
O 0
ey O
677 /gr | - C29H34N402 470.27 471
0
N N
Iy OO C
G678 O N’D\ . C26H28FN30 417.22 418
N
F NQ !
679 o i C25H32FN302 425,55 426
Weo®
F
680 N C23H30N402 394.24 395
o |
Naa¥est
o
681 N- C25H32N402 420.25 421
o]
OO
O
682 0 C24H30N402 406.24 407
N
O
683 N— C26H28N402 428.22 429
0 0]
N
OO ®
684 O ML C23H28N402 392.22 393
Sovs:




/

1 r 8271 oC29H33CI FN305557.21558 0 O Nr "F r
-o aC! ' 828H 0 F N~O C29H38FN304511. 29512 O
N

, I\ N~j o~< 829C29H33FN406552. 24553 F N~ O
1 NIH 7< ~ F HN O 8300 C28H38FN304499. 29500 NJ Or<

~O FHNOl1 83lo C30H34

1 N

FAB03503. 26504 N- 0

\

\ 7
Ex.

Strlcture” © 7Y 7

Molecular formula | Monoisotopic IVI+H+
No. molecular wt.
685 N— C26H34N402 434.27 435
O O
OO
686 P N L. C24H27N503 433.21 434
o OOy
%
687 Ne C24H32N402 408.25 409
O
Nag¥est
o
688 Nee C22H30N402 382.24 383
NP
jO@ANOO
689 Ne C24H33N50 407.27 408
N_ P
,CN'UQNONU
690 N Ne C25H28N402 416.22 417
M0
Aot
691 N- C24H26N40 386.21 387
O
=N N,j
@/@ANO
692 Ne C22H24N408S 392.17 393
0
_ g O v
AN
693 N C21H24N40S 380.17 381
o
oY
N
694 _ Ne C19H21N30S2 371.11 372
o}
S \; N‘@l N/j
695 o Ne C23H24CIN302 | 409.16 410
O 2 N/j .
o NQ




833~ N C33H37FN404572. 28573 "
LI -

7<

O-~ r1r Or~ NN
FHNO 834 N O C31H36FN303517.27518 0 °

832Q C31 H36FN304533.27534 O r 0/' N J NFHNt O
I
/

1

\' 11N / oFHN.0o 835r C29H40FN304513. 30514 (
Ex. | Structure Molecular formula | Monoisotopic | M+H
No. molecular wt.
696 o N— C22H24CIN30S 413.13 414
0 'S
g\g’” O
697 N— C21H21CIEN30S | 417.11 418
S 2 N/j
{17 NQ
al
698 o N C21H21CI2N30S i 433.08 434
o 'S
O
cl
699 Ne C21H21CIN4O3S | 444.10 445
o; s O
o’“‘@_ﬂm@ Nlj
cl
700 o N— C22H23CI2N302 | 463.09 464
0
S
ot O s
ol
701 - N— C22H24CIN302S | 429.13 430
o 'S!
Yo
o
\
702 . Ne C23H26CIN30S 427.15 428
0 'S
@’“ NQ
703 o N C24H26CIN302S | 455.14 456
o]
U f o
704 . Ne C22H24F3N50S | 463.17 464
FAN o o »!
FWNO N
705 FF E . C24H23CIF3N30 | 477.14 478
N
0 2
8 \0/ NO Nlj
706 e i F \ C24HZ24F3N302 | 443.18 444
o -
é\@AN O




N 256 Ex. StructureMl ecul ar fornul aMonoi sot opi cMrH+

No. nol ecul ar wt.
o/ F\ [/ \

836F 0 C30H33F2N303521. 25522 r
N 837N C25H32N402420. 25421 0 _N O NIN\
O 838N_C23H30N402S426. 21427 O O \Nr)
839N- C23H30N403410. 23411 o

~ N N
NQ~ O

\{?44" NI

O NJ

8HON-CRRHIGNAD2 424284250 — ;
subx- C2§£E%Nﬁ?)2412 28413 O ~ O NMolgcwar formula | Monoisotopic | M+H
8URN CR31- 134NA02398. 27399 0 _ molecular wi.
707 e C23H28BrN502 | 485.14 486
(o)
O
Br /,EWNQINU
708 | . F C24H25F3N402S | 490.17 491
N
SIS P |
709 \e C22H22N40S | 390.15 391
0
N:\g\g,«N ,@-N/j
710 e C23H25N302 375.20 376
O
@ﬁ A
711 " C24H27N302S | 421.18 422
0
O
(e}
A
712 o C24H2BCIN303 | 439.17 440
0
o~ L
713 C21H22CIN30S | 399.12 400
0
S
Josigont
Cl
714 | e \ C25H23F6N302 | 511.17 512
N~
O
O
AR
715 . N~ C23H30FN302 | 399.51 400
o AL
F
716 ot C26H34FN304 | 471.25 472
Fags i
oL
717 C26H29N302 415.23 416
0O
O ofo




O N-N\~ N 843N _C23H34N40239827399 Nr 0 D--4N-\_N E~
r O 844N_ C25H31FN402438.24439 F _ \~ i\N 3
0 845N C26H34N402434. 27435 O NaN Nr) 257

Ex. St ruct ur eMol ecul ar for nmul aMbnoi sot opi cM+H+

N

No. nol ecular wt. N 846cl Og 5H31 C1N402454. 21455 \

NO N _

8

4§B>N- Ez%ﬁg:éjfﬁ%&gg.??é%ilolﬁu‘ 140M204ig§‘m§§ fiorr%u?al M(;Sno?sotopic I\/I+H+

No. | molecular wi.

718 N C27H31N302 429.24 430
@J"@ﬁn@“’j

719 Mo C26H33N302 419.26 420
Q. @J&; oS

720 % \ C25H28N404 448.21 449
ko

:

721 %@O““;OUN\ C24H33N302 395.26 396

722 | ¢ N C26H28FN302 | 433.22 434
@O Ofﬁ; aa®

723 N C26H27N302 413.21 414

L3 ?w@’ NI
&

724 \ C25H33N302 407.26 408
_(o-O_\\—z; @_N’jN

725 . A C26H28BIN3O | 477.14 478
OO

726 | . C24H26FN30S | 423.18 424
R vedass

727 ] M C26H28FN30 417.22 418
SO0

728 C27H31N302 429.24 430




N~N / 84900 N-C26H25N304S475.16476 1 sI\ | N j

N-C21H23N30333. 18334 \ N/ N

851N C221- 1251\ 150375. 21376 N /
S393.16394 n ~ - | O -
N- C20H22N60S394. 16395 N 854%&2

H23N50

N r

N s 853N
OH25N508383 18384 ~ /[~

O 8500

852N C21

[ AN

] NN

e nm0ssa05. 22460 — |

1
l-’-I-U U I\I \

1 N "CU

a8966f Mq:leqculal\farrrwﬂa Megnoisotopic | M+H
E)<N§_t rjuctureMl ecul ar formul aMonoi sot op| cl\/H—|+ molecular wt.
No, mofjecutar w—. 857N bAAHdUI\HU:u ~\IF N_C
N 76'49 N CZGHZSCINSO 433.19 434
a3
Wageate;
730 N~ C26H28CIN30O 433.19 434
0
Cl N
o OO
731 N C26H28CIN30O 433.19 434
Ci O N’j
pk@'
732 ?é \ C24H25CIN40O4 468.16 469
ci -
o]
o
\O\(\_/}JA’N ’O'N’j
733 N- C26H28FN30 417.22 418
o]
F
o OO
734 N— C27H29N303 443.22 444
0
8}
oy Ol 0
735 N~ C27H31N30 413.25 414
0O
,NQ S
736 N C27H31N30 413.25 414
o)
oo Hor©
737 j Y C26H26FN302 431.20 432
~_0_ 9 )
L/ ;\J‘Q’N,j
738 N— C27H29N302 427.23 428
o)
\B ;\IONU
4
| 739 Ne C25H35N302 400.27 410
o)
N
o O O




858N_C241-131 Br Nd0S502. 14503 SO 1

| \ N NN Br
859C24H24FN303421.18422 N- F a Oo/ \ N~ 1li N
860N- C28H27CI N40470.19471 ON \V I NNI \ P O N
861N o C23H31 N50S425.23426 r NN / ~ 8620 0
\ 0C22H30N405S5462. 19463 N O \ oh7I N N J
8F3N-CR3HI2INA04S460. 214610 |\| ON
Ex. Structr Molecular formula | Monoisotopic iVI+H+
No. molecular wit.
740 Ne C26H34CIN30O 439.24 440
0
M@“’?‘
Cl /
741 ,O'ND‘N C32H36N603 552.28 553
AR
742 / C26H36FN302 411.59 412
j,‘/
743 Ne C25H32N402 420.25 421
0
o, OO
o
744 } C24H30N402 406.24 407
0
0 OO
ON
745 C26H28N402 428.22 429
0
@?y@z‘(N‘ON,j
N
746 - C27H30N402 442.24 443
0
Oo@JN@NU
N
747 N C24H32N402 408.25 409
0
i aateat
748 o) 0 N C24H30N402 406.24 407
ﬂ*N’_@_«N‘Q_Nj
749 1 \ C24H32N402 408.25 409
o)
Nr®/«N"®'N/j
750 Ne C25H32N402 420.25 421
8]
o, O
O
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864N_C27H29N50439. 24440 |/ NI\ 1\ N~

865N C221- 12

5N502391. 20392 O |

866N_C26H29N304S479. 19480 o O |
Ex. St ruct ur eMol ecul ar for nmul aMbnoi sot opi cM+H+
w. 867F F F C2§J;-g3F3N408460 15461 NO-\ N

No. rml ecul ar

N\ I N )--
\ N~

Na OS. O 259

FoRfaNC22H2oNT 02423 244 24T—C "N 7 Nom{—N——
- d §E9N- @g@ﬁ%mo426 22427 N N + Mc@ewlarformu!a Monoisotopic | M+H
87 IN- C4H27N30238921390 71" N/N
87O CR7H29N50439. 246 NN/ \ nE24H30N402 406.24 407
o, O
N
752 Ne C25H34N402 422.27 423
£ B!
NAD -
\/YO
753 | T\, NJQ'}NJ C22H30N402 382.24 383
o), N
754 Ap" N C27H35FN406 | 530.25 531
8]
N A
g A o
F
755 N C24H32N402 408.25 409
: 0
Naaeas
(o]
756 i Ao C26H27FN402 - | 446.21 447
Q O
SO0
757 \e C25H34N402 422.27 423
o]
OO
Q"o
758 N C24H32N402 408.25 409
o] .
Nagvect
0]
1 759 ) C24H26N403 418.20 419
0O
NO’“N‘ON’j
" / O
760 Mo C24H30N402 406.24 407
0 O
oo
761 N C26H32N402 432.25 433
O 0
SR aes®




N O | 873N C23H28N403S440. 19441 N5 N 874N
C28H34N40S474. 24475 A ~ N 875N C24H28N403S452. 19453
41 | ~ N [/ NNB876N NC23H23C1N403438.15439 - C O
o N NrD 877N C23H26FN50407. 21408 o 0 WN-aN) F 260
Ex. St ruct ur eMol ecul ar for mul ngnoi sot opi cMrH+

1o Byl ar it 8T8N-C251- 157 CINA02450 18451 O N — 7
N Es L SUNCS 1. 127850401, 22402 NuMolgcdlar formula | Monoisotopic | M+H
762 e C26H34N402 | 43427 435
0
Waateet
O
763 , - C26H34N403 | 450.26 451
O O
NgaVest
O
764 - C25H31CIN4AO2 | 454.21 455
O
NegRess
Ot @
765 N C24H30N402 | 406.24 407
0 0
A DAO
766 N C25H34N402 | 422.27 423
(o]
Negvers
O
767 N C24H26N4O2S | 434.18 435
0 0
oo
768 N C26H34N4O2 | 434.27 435
5 _
Ragvest
O
769 N C23H30CIN302 | 415.20 416
O
e O@ANOO
Cl
770 N C24H32FN302 | 413.25 414
[}
o oS
F
771 N C23H28FN302 | 397.22 398
[}
O ol O
F




FF 881N-0 0C22H23Cl N402410. 15411

882C23H26N40S406. 18407 S'N N-.
N N\ / N 8840C241-1261\ 140386. 21387 N

o

8885N_C24H26N40386. 21387 N/ N

886N- C21H23F3N60S464. 16465 ) 5

FNN FN

883NC24H26N40386. 21387
/N

8BTN-CP3HBANIN3S442:20443—BBEN-6241-126N402402 724463 —— 7
N Exy NEURCU8 1 “Ex st ruct ur enbl eqiMielecular formula | Monoisotopic | M+H
floKgul aMonoi sot opi cMrH+ No. nol ecul ar wt. malecular wt.
88IN"CPAHPSFINAOSATA T7475 FFF NN+ N
800fZ CP71- 1291\ 130411, 28412 o ND| Gg4H30FN302 | 411.23 412
891NC26H29N3 . 0
D. 0 N@dj
F’
773 Mo C24H30FN302 | 411.23 412
O
N
oo
F
774 e C25H33FN402 | 440.26 441
o]
~N
SWetes®
F
775 N C26H33FN403 | 468.25 469
O
N
Y, oo
F
776 L C23H26N40 374.21 375
O
en OO
777 " C28H30N40 438.24 439
0
Ao
778 Ao C21H25N502 379.20 380
@\(\,«0 N
N ﬁ.o NO
779 e C26H27N302 413.21 414
0
NQ—@
780 N C26H26N40 410.21 411
O
Saless
I
781 Mo C25H31N50 417.25 418
O
TN {j
'8 )}“NO




- 8

jor

893N C23H28N402392. 22393 O-"
894N _C27H29N302427. 23428 o N~ 9--% ~N aO 8950 N~
C21H25N70391. 21392 rAN / N N-~ 8960 a C21

H28NA0S384. 20385 S N\ / N 89gf-A / N ~

O N 892N C281-1311\1302441. 24442 R N-
N\ /

N~/ N

H

C23H A\ 23718424 N—NN—=e= €E—898 1 X - ¥
25,}(4505%5";} \E['EH94 DNi SIN/ N Moiecularformula Monoisotopic | M+H
9RaC2hH26CIN50459. 18460 0 Na ) | M / ON e | molecular wt.
782 Ne C21H24N60S 408.17 409
0 :
N\§’QNO'NIj
N\‘:’N
783 N— C22H25N50 375.21 376
o
OO
784 N C24H28F3N50 459.23 460
o
IWea¥an®
F /N
FoF
785 Ne C25H30N6C 430.25 431
o
Nea¥eyt
N=
A4
786 N— C26H32N60O 444.26 445
o
Wastes
Nt
,g\,ﬁ
787 Q N C25H27N30S 41719 418
_ 0
OO
788 (P’ N— C30H34N40 466.27 467
0
D'?"N C}N/j
789 ; C24H30N40S 422.21 423
0
s o
790 Q ,(;\fo C24H26CIN303S | 503.11 504
Ci’@ © N@‘ND"\"\ 2
791 | o ¢ Y C23H23CI2N303 | 459.11 460
5 -
© \O/ NQ N,j




C) 262 Ex. StructureMl ecul ar fornul aMonoi sot opi cMrH+

No. nol ecular wt. N_  900fi
1\ N-N N 901N C25H34N40406. 27407 a
902N_C24H30N402406. 24407 /
C23HBOCIN802415 20416 ~ 01\ 25é ~ 904F

ON O NNci N

FaVWa¥ il el W |

O D C23H27N50389. 22390 N
~N1 N\ 1 ND
9030

N

25&439

4371943810

N JUOF T\~

M+H"

Q Fﬁﬁééﬁ‘g 31495 0 / N 1 MNeculgotﬂrmula Monoisotopic
792 A C24H26CIN302 | 423.17 424
o]
O
793 C23H26N40S 406.18 407
8]
N
\©\g_ﬂN‘®’N/j
794 N C25H27N303S | 449.18 450
0
oo
795 C23H25CIN4OS | 440.14 441
S
&{Awi:rij
796 C23H25N303 391.19 392
O
o Ao
Q
797 t: \ C23H23F3N402 | 444.18 445
O
SO
798 | o C23H28N403 408.22 409
O
T:l?ﬁ;ANl:>4fj
799 C25H30N40 402.24 403
Ot 200"
1800 d o , C26H29N302 415.23 416
O
801 e C27H29N50 439.24 440
O
Nag ety
802 C22H24F3N302 |419.18 420




9070 F HN-~ C30H35FN402502.27503 / ;1 \1 N1\ NN -r
1 F~ NO 908F C27H37FN403484.29485 0 ~.0 \/ N/\ N
N 9090 F N~ C27H37FN403484.29485 / M~ N O\ / N
910F N C25H34FN303443.26444 ~ O/ N- -& O | 0 263
Ex. St r uct urel\/bl ecul ar fornul %mm sot opi cMrH+
. nol §t*r 8y vt——9—1—tel—e—F—HE| E24HROEL2EN36—485 17482 ¥
~[Ex. NFTHFUEE L N 912 N3 C24H3] Meleauissiozaus | Monoisotopic | M+H
0] No. ON molecular wt.
803 | _ e C22H25N303 379.19 380
O
SepS¥ges
804 N C22H24N40 360.20 361
o]
ea Vest
805 0 . C22H23F4AN30O | 421.18 422
gﬂNONO\'\#
F F
ZF
806 Ao C23H29N302 379.23 380
]
/«O,O’\,QNONU
807 o Q_(o ) C26H29N302 415.23 416
808 C27H30FN30 431.24 432
809 - C22H23F3N402 | 432.18 433
810 C25H25N302 399.20 400
811 C25H28N40 400.23 401
812 P C21H24F3N303 | 423.18 424
1
| 813 C22H30N40 366.24 367




913 F C241-131 CI FN302447.21448 Ol fir,

HN- ir,O\ |
‘G 914F H N_C26H36FN302441.28442 O\ / N 915cE F H
NO CI/ N N~ C25H32CI 2FN30 511.18512 -3 0 0 916F F
HN- C24H28F5N302485. 21486 F F 917 C241-131
F21\1302431. 24432 F N ~1. 5E,4918F H
C26HBAEN3D345526456— 00— F N—T-919H . _ -
c%mwﬁgg@?g%. 30486 | ~ / N~ JMolpcwlar faypede | Monoisotopic | M+H
814 v C24H31FN402 | 426.24 427
-N O
2, oo
F
815 N | N | C25H31FN403 | 454.24 455
N 0 N
oy OO
F
816 Ao C25H30FN302 | 423.23 424
0 HO N/j
Q)ﬁOANO’
F
817 N C23H30N40 378.24 379
0O
~ A N
}“O/\’(N'O'j
818 N C24H27N304 421.20 422
0
o]
ehod
0
0
819 £ h® C30H34FN304 {51925 520
0 o]
OO O
Cre
820 F o phe® C30H34FN304 | 519.25 520
o o]
N
Qo O NS oK
821 F N C29H34FN304S | 539.22 540
o o)
OO
0
\
822 )—@m" aNO C29H38FN303 | 495.29 496
N4
WO ox
823 F o phe® C30H40FN303 | 509.30 510
0 0
OO




/)

N NN I

264 Ex. StructureMl ecul ar
f or mul aMonoi sot opi cMtH} No. nol ecul ar wt .

C23H31FN4A02414. 24415 o N N N 922FN_
C24H26FN303423. 20424 N N& O 923N_ C26H28FN302433. 22434

921F N_

N1 F_ 924~ C26H33FN4024522§ 453 ~N N-( ) 1 -V N
o—h St 9%5(:! C26H32CEHN4O2486—722487
Ex. ructure Moiecularformula Monoisotopic | M+H
No. molecular wi.
824 F C31H35F2N303 1} 535.27 536
& -
Qe A5 6«
825 F N_O C28H38FN304 499.29 500
o 0O HN-¢
_ = — NT b <
f .
826 HN__? C30H39CIFN303 | 543.27 544
e¥eatatshs
827 ré’;\x‘?o . C29H33CIFN305 | 557.21 558
) N
e N O
ch @Nj EZ(
! . 12
828 _(OO_\\.,/(O F y HN%o C29H38FN304 511.29 5
MO K
829 0. v\ o C29H33FN406 552.24 553
No o F ﬁ-{
0 o]
L/ ;\:ONU 7<
830 . H\N*(' C28H38FN304 499.29 500
o o]
Yo Oy Oy oK
831 E H‘N_{, C30H34FN303 503.26 504
o o]
o OO 1
832 @—O oF ,ﬁ\N“’O% C31H36FN304 533.27 534
O\AP,ON
833 r H‘N'-(' C33H37FN404 572.28 573
, o b
N
Oy WO
834 £ H}\,_‘,O C31H36FN303 517.27 518
Q o]
N
o0 (NS oK
335 ’ O o_p F y Hh%o C29H40FN304 513.30 514
-0 K




&N N O 926N C25H31FN402438. 24439 1 ~

N\ / NN

O F 927N C26H31 F3N403504.23505 O _ O/ N~ LI N 1

NCOXFFF N

9280

0 C26H33CI NA03484. 22485 / ~ N~)

(N1 NO d 929N- C251- 131 C1N402454. 21455 1 / N\ / N
Cl cl F N 9300 C241 131 C%Egl?;02447 21448 N r5 N O
2 5 E)\ | u l UI CIVUI Cbul al | Ul WUI CllVUlIUI DUL UIJI brvli'i—ll
NoExrol egﬁ Molecular formula | Monoisotopic | M+H
No. molecular wi.
836 £ H}\H'O C30H33F2N303 521.25 522
P AT oK
N
Fegeaies
837 C25H32N402 420.25 421
gN 0@
838 N C23H30N402S 426.21 | 427
0
o A
Sy
839 M= C23H30N403 410.23 411
@)
o O
3
840 N C25H36N402 42428 425
[8)
éND’qNO N,j
841 N— C24H36N402 442.28 413
0
g.@%@’o
842 Ne C23H34N402 398.27 399
O
O rC
843 No C23H34N402 398.27 399
(o]
%@JNOO
844 E C25H31FN4Q2 438.24 439
o]
QLo
(o]
845 N— C26H34N402 434.27 435
0O
g@fm@@




F N
C27H33FN402464. 26465 0 0 -1 r!
C26H28FN302433. 22434 \ N D

931 N C25H34FN302427. 26428 N 932F H N

oF

C25H28FN3025453. 19454 5 O r NN 935F H N_

Cl N\ I N FN_ 933
934r

C25H32FN30409. 25410 N/ \ N1 51(: H~ 936
C26=_I|3A NONADD 27 NA2A \ I\I'I I 2 I\I w T
9%@7%9@2&%0449 23450 |\ O F HMole@38k formufa HMonoisotopic | M+H
(245B32FN302413. 25414 N N~ molecular wt. ,
846 | ¢ N C25H31CIN4O2 | 454.21 455
0O
Q Lo
(8]
847 I C23H36N402 400.28 401
o _
}iyﬁ:}ANl:}JEj
848 _ C23H36N402 400.28 401
Q
ot
849 90 M- C26H25N304S 47516 476
Q g e} /j
Seaavar
Q
850 o e C21H23N30 333.18 334
@ - N—@‘N/j
851 M C22H25N50 375.21 376
0
N_.-
et
852 N C21H23N50S 393.16 394
N O
¢ N
L;ngrﬂw(:>¢ij
853 N e C20H22N60S 394.16 395
S AN ass
s4 N
854 Mo C20H25N50S 383.18 384
O
Aot ant
3
855 C23H29N504 439.22 440
[e)
OO
“o ,
856 Q C25H32N403S 468.22 469
0
N
@37:%00




939F H N_C26H33C1FN30457. 23458 |
FHN
N & 266

C24H32FN302413. 25414 \ N |
C26H28FN30417. 22418 ) , \ |

Cl -0 F_ 940

941Nr

Ex. St ruct ur eMol ecul ar f or mul aMonoi sot opi cM+H}

No. nol ecul ar wt.

aOLIND1 NI AOD DA AQ 7

AN

942F rDH N %gl—BOFI\IS02447 23448 N

LIl Nl

—
B

ASFINL2 NAO2486—24487 O—O0—N—N HN==
iz ITHGERG0431. 24432 \ N _\ Molecylanformula | Monoisotopic M+H
No. molecular wt.
857 Ne C22H30N40S2 430.19 431
[8]
Begtent
o)
858 N C24H31BrN40S | 502.14 503
0O
s
Br
859 %—H - C24H24FN303 421.18 422
F o]
A
860 0 N C28H27CIN4O 470.19 471
O
NOO
: N
861 /j\f . U‘N\ C23H31N50S 425.23 426
| N
N.# ( 7K«N _@-N
862 o féﬂo C22H30N405S 462.19 463
i/\N'S-- N !
o_Jt © ‘@*N\j’\k
| 863 . N C23H32N404S 460.21 461
%??NO@
864 Yo C27H29N50 439.24 440
N ]
Oy 8 oD
| 865 Ne C22H25N502 391.20 302
O
oM OO
=N
866 C26H29N304S 479.19 480




Nr

F I

947N _C25H27FN4A02434. 52435 N F

~ 948Q+C25H27FN404466. 20467 ¢ F N-

9451 o F H N_ C25H34FN302427. 26428 -40 946F

N_C26H27F2N30435. 21436 \" N

0.1\ N5/ NoFH

N_ 9490f i C24H29FN403440. 2%%&1 Nr3 5 NFO N 9500 o
O E27HBAEN302447 23448 F N N N85 =
N Exsrts??’ 3593, 25399 \ o N~ / _NIQIeCLNIaQBmmula Monoisotopic | M+H
O%ﬁHZ Cl FNAOS472. 15473 molecular wt.
867 F:C; R C23H23F3N40S | 460.15 461
0
SO
868 C22H29N702 423.24 424
(o]
O N
869 N C25H26N60O 426.22 427
G2 D
NIIOYND
870 Ne C26H32N402 432.25 433
NP S
e
W
871 N- C24H27N302 389.21 390
O
e a
872 Ne C27H29N50 439.24 440
’N O
53“ A
873 & Q N C23H28N4038 440.19 441
0
@SMQNC‘
874 Q N C28H34N40S 474.24 475
8]
N
cavaieas
875 o N- C24H28N403S 452.19 453
SO
876 N7 \ C23H23CIN4O3 438.15 4390
ol S o /qu
\Of NO N
877 Ne C23H26FN50 407.21 408
o]
O
F@




a |

ro F O 267 Ex. StructureMl ecul ar

9
-9
9

S N FN N' 953F_ C25H25F2N303453.19454 N ND 1 /

f or mul aMbnoi sot opi cMrH+ No. nol ecular wt. o 954~N, \
F n_ C2A4H27F2N5(439. 22440 N N 0 F HN- 9550
C26H31F2I\I302455 24456 \ N3 Fzéo N F H O
C2BERIN30238124382-0—r0 :
5EN cp ﬁd@@lg{BOZS%. 26396 o _ 1 Molscylanfagmute | Monoisotopic | M+H
878 C25H27CIN4O2 | 450.18 451
@_Q,« O,N’j
o N"a
879 N- C24H27N50 401.22 402
o]
N
oo
880 Ne C24H30F3N50 461.24 462
0
- O
-
881 L 90 ] C22H23CIN4O2 | 410.15 411 -
CIM‘@_NJN\
882 LN Y C23H26N408S 406.18 407
s -
= 0
Regdess
883 Ne C24H26N40 386.21 387
0
N N’®'N,j
884 My o C24H26N40 386.21 387
= 3
N@NQ’N‘
885 ’N/ N C24H26N40 386.21 387
N\ O ,j
Q@*‘NO”
886 N C21H23F3N60OS | 464.16 465
0
F e 87%A N,j
5 /FN NO
N
887 C23H30N4035 442.20 443
90 ?
oo
888 C24H26N402 402.21 403
O
o L O
o}




1\ N\ 1 N~0 959N-C261-129N302415. 23416 1\ O 1\ N\1

Nr) 960N C251-129N502431. 23432 o 0 ~

eN-(\N 1\ N N

961N C24H24C1FNACB470.15471 F " N1\ N) O WI r
ci 962N C27H36FN3O2453. 61454 N F
963N _C241- 130N402406 24407 02613 0" P 268
C‘+v 1ot 1 £ A oot oot ant ~A
./\ [ ] W | Ul CITVU1 C\JUI (J.I 1 UI Ilul ATVUOUTITYT SUL U | bIVI'rl_l—r . +
NExrol egﬁP‘a‘l“"% 964ti 0C241- 128]\Mczleau¢emm Wpnoisotopic | M+H
9 7H29N50439. 24440 \ N\ N-D molecular wt.
60N CR25H28NA0ASA80 184811+ N1\ — &S0
96389 R41- 126N402402. 21468 Q 0 sééa4H25F~3N403 47417 475
QR 7H27Br 5 :
2 le’gl\:@ 8
890 SRR C27H28N30 411.23 412
0
NO'O
891 N C26H29N30 3990.23 400
N :
892 o © N@ C28H31N302 441 .24 442
0
IN—.
893 A C23H28N402 392.22 393
oA O oD
894 Mo C27H29N302 42723 428
8]
@’\\AN’O«NU
e
895 C21H25N70 391.21 392
5 A Oy
O
896 Y -@Na'?' C21H28N40S 384.20 385
o 4
897 0 N C23H26CIN5O 423.18 424
Oy
o
Gl
898 Ve C21H23N50S 393.16 394
(e N O
N(;\‘;_/?’«N*ONU
899 N C26H26CIN5O 459.18 460
o
Neatoat
o
(%)




969N- N o C22H24CI N50409. 17410 N Cl 1 N~NO UV 970N
\ 1 .N C22H23F2N303415.17416 \f o F+o F 971N C21
H23N50S393. 16394 N o N N 972N C23H24Cl N30S425. 3426
ISo N N 1 ~ Cl 973NC221-1241\1403392.18393 o0 "o N
: NO 269 Ex Structurel\/bl eczbgr

r AL

f o1 } SOTOPt eMrH-+—No—reettar—w— - - ¥
o7N- cz%tﬁ%i?\momso 18451 1 \ 1 Maleowar forimula | Menoisptopic | M+H
oll N9 75N C25H30N40402. 24403 ‘molecular wt.
900 Ao C23H27N50 389.22 390
o)
%N @»N,j
901 . o N C25H34N40 406.27 . 407
0O
N
Fereatent
902 Mo C24H30N402 406.24 407
O
N
Naa¥ee®
e N
903 o N~ C23H30CIN302 | 415.20 416
O
AL
904 | ¢ Mo C25H25F2N302 | 437.19 438
o _
2, o800
905 E o i<© C29H39FN402 | 494.31 495
0 e
o OO
906 - 'H}\,{J C29H32F2N402 | 506.25 507
OO
Oy
907 AR C30H35FN402 | 502.27 503
O /j ‘K—h!\l
O
908 F uha© C27H37FN40O3 | 484.29 485
N 0 QN J&'\{,
o@/a N
909 e h<® C27H37FN403 | 484.29 485
e £ ONj YN\’
0 N
910 . 6}% C25H34FN303 | 443.26 444
O
o O O
0




aNr

N\ / N 976N C22H25N50375. 21376 N / \

1\ N~ NN

9770 N a , C22H27N3035S413.18414 \ N N-s \ 1 0O 978s
NJ .. C20H23F3N40S424.15425 N F F 979s 1 N ,)-

H24F3N30S423. 16424 N

C26H24Br F3N60572. 11573 F N_

C22LIDE r\IAmA/l{'\ 1/1/1/11 563

F\ 1 F F 980F
N+(]\I1\NrD N Br

c21

9816 TEHFF TN , s—N-
Ex. |Structure Moiecuiar formula Monoisotopic M+H"
No. molecular wi.
o111 E H\N- C24H30CI2FN30O | 481.17 482
Cl O
: N
/\Ao@J PIO /j 2
Cl
912 . C ke C24H31FN4O4 | 458.23 459
O
~ N
oS N
Ty,
913 £ HN- C24H31CIFN302 | 447.21 448
0
N
Ny N Q' Ij
ol
914 E H\N"- C26H36FN302 441.28 442
0
/\,\0@;«5\1 ags
915 o E H‘N_ C25H32CI2FN30O | 511.18 512
Ci 0
O'OJP‘ @’Nj 3
O\
916 E H\N‘" C24H28F5N302 | 485.21 486
F Fo N,j
o DD
¢ R
917 F N C24H31F2N302 | 431.24 432
N 7 ,@Nﬁ
0 N
F
918 F HN- C26H34FN303 455.26 456
0 .
N N,j
o N
o]
919 ’\—«O E H‘N"- C28H40FN303 485.30 486
? A\
N
O
920 F o HN- C25H34FN50O 439.27 440




982C24H32N4035456. 22457 N-

Cl NA035490. 18491 O Nr

C23H25N304S439. 16440 N -
Ex. St ruct ur eMol ecul ar for nmul aMbnoi sot opi cM+H+

N~N' -

~N 1

cl/
s N

~ Nr
\ O 984°0
270

983N- C24H31

No. nol ecul ar wt. 985N C26H32 23448 25449 o_r \/ N
G—O-986\-—N-C261132N40416- 26417 N-N N-9870—Nr
domxp 7NEBUSHEE 10382 jr, N/ N5\ Mol@&ﬂarfmn&m Monoisotopic | M+H
N3EE39B. 24394 o 9890 N J- C22#24F3N30S435. 164368, Nhytar wt
[N : -
921 : E ke C23H31FN402 | 414.24 415
Fels
*\—«o@*@“
= I
922 i N= C24H26FN303 | 423.20° 424
oS O
923 @ HN\ C26H28FN302 | 433.22 434
924 E ol C26H33FN402 | 452.26 453
°O*\5
A
( ; O
925 o Eouke C26H32CIFN402 | 486.22 487
e
N M
( ; Q
926 Mo C25H31FN402 | 438.24 439
0
Negtout
F
E ? O
927 N C26H31F3N403 | 504.23 505
o) 0
A
O F
Fe
928 N C26H33CIN4O3 | 484.22 485
o) (0]
O’MN NONU
Cl
929 N C25H31CIN4O2 | 454.21 455
le) O
QAN@JNO'U
Cl
930 C24H31CIFN302 | 447.21 448




S\ / FF F 990N _C24H33N30379.26380 \ / N\ /

991N- C22H29N302367. 23368 NO 992C25H35N30393. 28394
N NV / N 993\ N\ N ~N C25H30N40402.24403 "N _ S

0 994S C22H26N40S2426. 15427 f N1I/N /\N N
9950C29H32N402468. 25469 N 2%5 CN N, 996TN
CP3H26FNG04D7, 21408 f
Ex. |otucture Molecular formula | Monoisotopic | M+H
No. molecular wt.
931 E /ﬁ}\,_ C25H34FN302 427.26 428
o]
Ve Oé{”QN
932 F H\N"- C27H33FN40O2 464.26 465
0 0
N
Ao 40C
933 E H\N—~ C26H28FN302 433.22 434
¢}
OO
are
1834 is\ o) c C25H28FN302S | 453.19 454
P ,N‘@le\’l\
935 >_©_\_40 FoouN C25H32FN30 409.25 410
O
N
936 _ F H}\"“ C26H34FN30 42327 424
O
Saiaat A
937 F C27H29F2N30 449.23 450
A
O F  HN-
o]
N
O
938 S Cpo® i C24H32FN302 | 413.25 414
q/N N/j
939 E H}uﬁ C26H33CIFN30 457.23 458
o]
@O’“w@’ N
Cl !
940 . /ﬁ\NH C24H32FN302 413.25 414
0
N
ol y-Or
941 e H}\,_ C26H28FN30 417.22 418
[}
O




NN - / ~

F\ / NJ 271 Ex. StructureMl ecul ar

f or mul aMonoi sot opi cMtH+ No. nol ecul ar wt .
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275 EX. StructureMl ecul ar fornul aMonoi sot opi cM H+
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Ex. St ruct urel\/bl ecul ar formul ygnm sot opi cMrH+

CON -4 DL 422 N1 \

1ot —1HO5O0N-C26H3ZNE0343225433-°© N TV ) ¥
N Ex. N ??ﬁs"f r‘E:26H:>,6N402436 28437 | ®oleculmr fawmula ¢ Moawisotopic | M+H
1053\ V27H'30|‘\i402442. 244434 N — NN
1pHAQY £211- 1241\0160376.‘Q0377 N1r\v\r¢24HCf@l‘e540& 406.24 407
Nosvess
D
1008 N~ YO C27H30N402 442 .24 443
Cf o — M3\
N
I
1009 Mo C27H29FN402 460.23 461
fe) O
oohod
F
1010 o o C26H34N402 434.27 435
UL ROy
1011 o Mo C26H26CIFN40O2 | 480.17 481
o] O
N
Was¥aaWas®
1012 N C26H27FN402 446.21 447
0 O
OO0
1013 Mo C25H27N502 429.22 430
N D ¢
& N@JN@’NU
1014 N C27H36N402 448.28 449
O
OO
44
1015 Mo C25H29N503 447.23 448
[8)
O
1016 o . C29H32N402 468.25 469
OO
1017 N C26H27EN402 446.21 447
F 0 O ij
OO WO




1055N N_C25H27N505445. 19446 S
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1 F 1144N- C23H22CI F3NA0S494. 12495 0 SN/ NN C F
F F 1145N C26H26NA0S442. 18443gN
Ex. | Structure Molecular formula | Monoisotopic M+H"
No molecular wi.
1106 \ u C25H34FN303 | 443.26 444
1107 | O\(\Q Q C26H27F2N302 | 451.21 452
1108 @JZ {_\_ |C27H36FN302 |453.28 454
O FQ \
1100 | : , C26H26F3N302 | 469.20 470
OOy
-] /“ ! l
1110 @\ 7 C25H27FN402 | 434.21 435
" e
=N /"/Qj i
111 e \/@/4@, C25H34FN302 | 427.26 428
" /
/ {
1112 [}@_( C26H34FN302 | 439.26 440
H_/PO\,
!
113 | () oY C27H36FN302 | 453.28 454
/"GCK/
ﬁ
1114 >—©—<G C25H34FN302 | 427.26 428
A / G\!/
1115 b / ot C25H33CIFN303 | 477.22 478
yd
/\/\oé/g {
1116 @ ; C24H31F2N302 | 431.24 432
e / @\l/
1117 0_4 C25H32FN302 | 425.25 426
s Q.
|
1118 C27H30FN303S | 495.62 496




1146N_C25H25C12N30453. 14454 C o C

1147N_C23H25N30S391. 17392 o N-)
1148NC23H23F3N40S460. 15461 o
285 Ex. StructureMl ecul ar fornul aMonoi sot opi cM+H

No. nol ecul ar wt . 1149NC22H232I§§38437 15438 o NrD SN

1
1

SN

N/ YNF F1 F

Q7 ﬁlﬂ J@"ON C22H24N4A0S392717393C N5 ) ¥
BN IS IO N40S460. 09461 SN \ Molﬁcul@rfqrmul@l Monoisotopic | M+H
1§2N- C22H22C) FN40S444. 12445 0 N molecular wt.
1119 )L@/—/(O 1 ‘C23H27FAN30 | 437.21 438
; / NN
|
1120 / C26H36FN302 | 441.28 442
r =%y 3
|
1121 i C25H27FN4O2 | 434.21 435
- /‘d"@\/
d r
1122 O/\Q\JL [~ C25H33N302 | 407.26 408
1123 /_®J<@_ ot C24H3IN302 | 393.24 394
1124 G (]\ C25H34FN302 | 427.26 428
/ AN
|
1125 d -l C23H30FN302 | 399.23 400
/ AN
|
1126 d oL C27H29CIFN302 | 481.19 482
/ AN
| |
1127 A @ C22H25F4N30S | 455.17 456
-~
|
1128 O/Q\\/ C25H32FN302 | 425.25 426
1129 O@%G a_ C25H32F2N4O | 442.25 443
) ,.
1130 C26H29FN402 | 448.23 449

Table 8




cl 1 F 1153N- C20H22N4062398. 12399 11540
C23H26N4025422. 18423 NN SJ N
~0 S~~N~\ NeNFFF

1155N-C2

1156N_ C23H26N40S406. 18407 \ N~ ~ N N 1157h
025422.18423 \ ~) CZB

C23H26 N4

3H23F3N40S460. 15461 #

[ YaVal

Al i N~ N 1158ei

PAHZ7TINS §§&‘% 19450+ N=st—"N—0-—1N286 ) - :
EXEXt r uch Or e@brecul ar forml aMiescsdardpimanieH | Monoisotopic E/HH
No. molecular wt.
1131 a Ne C23H23CI2N302 44312 444
“Hefod
W NON
1132 F N C23H23CIFN302 42715 428
Ciﬂ‘f_ar? ()
Yardd
1133 = _ N C24H26FN302 407.20 408
0
\G\(&AN _@—NU
1134 \N*?o C28H33N304 475.25 476
2 NS oK
QQANO
1135 N | C29H34N405 518.25 519
S O o
AfS
N
1136 }\H,O C33H41N304 543.31 544
YOG o
\O N
1137 ‘NJ{O C29H36N404 504.27 505
X 7 N,j 07<
g@%@
~N
A
1138 }\"‘(0 C29H32N404 500.24 501
S0 0,2 3 oK
i/ N‘Q
1139 Fr o N-° C28H30F3N304 529.22 530
e assis




No. nol ecul ar wt.

N 1160N- C22H23FN40S410. 16411 o S
1161- C26H26NAOS442.18443 00 1 \ N
NS N

1159C22H23CI NACS426. 13427 o

1162_C23H26N4A0S2438. 15439
1163N- C22H22C12N40S460. 09461 4 N1\ N S~)AN '~

1 1.3 0QNMNALLOCADL

Cr

49404

Al

SN1 N

: N FV N
---r J N

L1104

L
BRRCBSAze. 10437 |

1/165 C24 Molecular formula | Monoisotopic | M+H
— +
No. molecular wt.
1140 - C22H22CI2N40S 460.09 461
O
ALl
- Cl
1141 - C22H23CIN4OS 426.13 427
0
o0
Cl
1142 ) C22H23FN40S 410.16 411
O
sy-Cr
F
1143 Ne C23H25FN40S 42417 425
0
ayf ot
F
1144 Ne C23H22CIF3N40S | 494.12 495
0]
sy O
Ci~
F
FF
1145 O - C26H26N40S 442.18 443
[0}
N
e e et
1146 N C25H25CI2ZN30 453.14 454
Ct o
OO0
1147 C23H25N308 391.17 392
O
aatess
1148 1 C23H23F3N40S 460.15 461




1166N- C26H32N4A0OS448. 23449 No 1 N S N 1167_
N- C23H23N505417. 16418 N ' N S N 1168N~
C28H28N40S468.20469 ! ' S I/ ° N 1169N_
C24H28NAO2S436. 19437 ) S1 \ N N O 287

Ex. Struct ureMl ecul ar for rruﬁzg/gnm sot opi cM+H

No—toteckar—m——H1700—N-CIRFPANAO3SA36— 16437 N _
115&@6%&%5@464 23465 N | Mgleenlargrmuala7 2f Manoggotopic | M+H
(23526N40S2438. 15439 ~ ~ N N ,Sg 1 molecular wt. |
1149 L. | C22H23N503S 437.15 438
Q7 ON'QNU
S
1150 Ao C22H24N40S 392.17 393
e aue
1151 A C22H22CI2N40S | 460.09 461
S'R/QON ,@*N,j
Cl
Cl
1152 N C22H22CIFN40S | 444.12 445
S:\R/’(ON O‘N,j
Cl
F .
1153 Mo C20H22N40S2 398.12 399
e 'T?J?NO N’j
1154 o ) \. | C23H26N402S 422.18 423
e Yaat
1155 Ao C23H23F3N40S | 460.15 461
s_’E\JlON _@—N,j
.
FF
1156 N C23H26N40S 406.18 407
vavans |
1157 \. | C23H26N402S 42218 423
‘?@\('N’ ON—O' v
1158 \_ | C24H27N502S 449.19 450
FRENS Jass




1173N- C24H28NACS2452. 17453 S 1 ) / gJ

1174N C24H28N4A0S420. 20421 Q

N
1175N- C23H23F3N4025476. 15477 S N N~ N F /
1176J0 C24H28N4A03S452. 19453 N-

.

1177N_C25H30N40S434. 21435 p o8N N-D

Ex. Structure Molecular formula | Monoisotopic L\/I+H
No. molecular wt.
1159 N— C22H23CIN4OS 426.13 427
s_’?’l?N ,@r'\"j
Cl
1160 N C22H23FN40S 410.16 411
S:?’?N ,@'N,j
5
1161 N~ | C26H26N40S 442 18 443
e Fass
1162 s o - | C23H26N40S2 438.15 439
e vatase
1163 N— C22H22CI2N40S 460.09 461
S _;’\,J?N ,@f'\"j
o &
1164 W~ | C24H28N402S 436.19 437
by 8 D
1165 ?} o - | C24H28N4028 436.19 437
iyt oD
1166 N~ | C26H32N40S 448.23 449
erEe
1167 N— C23H23N50S 417.16 418
At od
1168 N- | C28H28N40S 468.20 469
et o
1169 Ne C24H28N402S 436.19 437
ertord




N

C23H26N402S422.18423 \ N S No N
C22H25N5025423. 17424 !
1181N- C24H24N4A0S2448. 14449 S |

N O j

1178r

C25H30N40S434. 21435 f |

1180~

N NS N

50N Nr 288

NNS 1179N_

F

Ex. Structur el ecul ar forml ghbnoi sotopi cMeH
ot ecukay {—1182N-C23HZBPF3NE 02547615477 F+—N
Bx 5 e TUBUSN coarp2FoN10SEBlentbrgomula | Monoisotopic M+H
No. molecular wt.
1170 _ | C23H24N403S | 436.16 437
Oy 8, o
1171 E‘/;Y C26H32N402S | 464.23 465
pgatons
1172 C23H26N40S2 | 438.15 439
et ont
1173 _ | c2aH2snd0s2 | 452.17 453
R atase
1174 C24H28N40S 420.20 421
Ol
1175 \_ | C23H23F3N402S | 476.15 477
S_E ON ,@’Nlj
4
176 | ] \ | c24H28N403S | 452.19 453
avetads
1177 )\@\( \_ | C25H30N40S 434.21 435
g'l'r“oNO v
1178 \_ | C25H30N40S 434.21 435
Tt
1179 \. | C23H26N402S | 422.18 423
et ea®
180 | o \. | Cc22H25N5028 | 423.17 424
Pl o
1181 g C24H24N40S2 | 448.14 449
SO




S-\N-N F/

F -

1184N- C23H25FN4A0S424. 17425 o

\

Nr

C24H28N4A0S420. 20421 D s N N
C24H28N4A0S420. 20421 o0 -
ON\ N\ N 1188\ C27I-|31|\I3024£

F FFF

SSN~\ Ne NF N 1185

11869
8824430 do r

1187NC25H26N403430. 20431 O

189 NCIHP SCIENSO437 17438 —N—F -
11BON 2 % M53. 14454 - Moleg:u[_ar formula | Monoisotopic | M+H
11194 NC26H26N40410. 21411 molecular wt. |
1182 N- C23H23F3N402S | 476.15 477
o
AN
1183 N C24H22F6N40S 528.14 529
0
sy o
F
F s
FF
1184 Ne C23H25FN40S 42417 425
o
N QNU
F
1185 Ne C24H28N40S 420.20 421
0
\Q\gﬂﬂN @m’j
1186 C24H28N40S 420.20 421
0
e dast
1187 o N~ | C25H26N403 430.20 431
0
(}ﬁiD/QDrANl:>‘ij
1188 C27H31N302 429.24 430
O 2
‘GDKQDrﬂv<:rij
1189 N C25H25CIFN30 43717 438
0
ci i
peRaate
1190 C25H25CI2N30 453.14 454
o
0 Satds v
1191 - C26H26N40 410.21 411
N, 0
oo




NO T

f or mul aMonoi sot opi cMtH No. nol ecul ar wt .

"\ \ N\ N 289 Ex. StructureMl ecul ar

11920 o

NC27H29N302427. 23428 1193N_C27H29N302427. 23428 o i \

N~ 1194N- C25H25F2N30421.20422 F _ \ ON\ N3 \ _ F
1195NC25H25F2N30421. 20422 F Yeh
1196NC26G4 0444 22445—O L I97TN-C27H3I2N4 042826429 —
ol EX-198N @% 9 28N102416. 224 Modeculariormylan | Monoisatppic | M+H
o N&199\| ~ N C27H29N303443.22#44 o b lcr N {molecularwt. |
1P00N-C2rH28NA 0240422405 o \ N
1192 C27H29N302 427.23 428
1193 C27H29N302 427.23 428
o N@r =
1194 N C25H25F2N30 421.20 422
o]
F
N ( )fN/j
F
1195 L. | C25H25F2N30 421.20 422
ALY
N
FNQ
F
1196 Y. | C26H28N403 44422 445
(o]
Fogtatont
%,
1197 L. | C27H32N40 428.26 429
[}
Wareatess
n-4
1198 \— | C25H28N402 416.22 417
O
SO
1199 \o | C27H29N303 443.22 444
o] o ,j
PN@
1200 N C24H28N402 404.22 405
O
b0 for




1201N_C231- 125N302375. 20376 N
1202N- C24H25FN40404. 20405 -
1203N- C221- 1251\ 150875. 213764\

AAF DD AA O N1

N\ ~

0 290 Ex. StructureMl ecul ar
f or mul aMonoi sot opi cMtH No. nol ecul ar wt .

N\ I \ NI

\' N N F
a ND ND NN

essatesc)

120AN"C266R BENSOAT 722418 |— ) )
1255N_028‘I§— 30417. 22418 o | Mplecularfprmyula | Monoisotopic LWH
1P07N CHAHP S FNGOA 04— 20405 T TN T NF DN F
106N U HPBEENAOR04. 204 C23H25N302 375.20 376
.0 .
OO
1202 - | o WL C24H25FN40 404.20 405
0
o OO
“F
1203 Ne C22H25N50 375.21 376
2 N
N
%}/OAN‘O’
1204 N~ | C26H28FN30O 417.22 418
0
Fogeatont
F
1205 N- | C26H28FN30O 417.22 418
2y
N
Reveate:
1206 Ne C24H25CIN4C 42017 421
o
o OO
ol
1207 N C24H25FN40O 404.20 405
0
g tass
N
| 1208 C24H25FN40C 404.20 405
W ()—N,j
F S
1209 N C26H28FN302 433.22 434
o
A
o F
1210 ? Ne C27H30N402 442.24 443
N O N/j
N'O
1211 C25H26N403 430.20 431




N /.0

No. nol ecul ar wt.

N/ \ N F\ / 1209N C26H28FN3(2433. 22434 1\
I\ o I\ N~ 01 F 1210Jo NC27H30NAQR2442. 24443 &1~r V&N
1211N- C251-126N403430. 20431 0 291

Ex. St ruct ur eMol ecul ar f or nmul aMbnoi sot opi cM+H

1212F N_C261igaFNA0428. 20429 1 I\ N/

4-0-4 =

>

HN12

tSE GZ2AH25FNgG 04042040
Fﬁﬁ%%ﬂ;0405 rv 11

NI

T214F

N E24H25 Mqlecm@rpﬂorr_nlglga: Monoisotopic | M+H
N K86H28FN3035481. 18482 ~ a - 1 N 1~ Nt O . O| fuolecular wt. |
1Z+é),{\é CZlMHZ9FNAUZ400. 23401 \\ CZGHZE)FNEON_ 428.20 429
F N~ :
Q H
N ( }«N,j
N_—
1213 e N C24H25FN40O 404.20 405
| Hags
1214 .\ | C24H25FN40 404.20 405
Fags
Nl N N
1215 - ’ﬁNH C26H28FN303S | 481.18 482
O
%N@
1216 o _ | C27H29FN402 460.23 461
A o ,éw ’ﬁN
N
1217 F N~ | C28H31FN402 474.24 475
O
oy OO
~N
1218 | . BEF o F ﬂN% C26H25F4N302 | 487.19 488
NQ’
1219 - ﬁNH C26H28FN303S | 481.18 482
\’SO 9]
agtates
1220 | FF c  .N- | C26H25F4N302 | 487.19 488
F O O
qb,ﬂiriw(jf
1221 " . C26H25FN40 428.20 429
0 o) H
qi;J‘D’%r(jrﬁ:S




1217 C28H31FN4A02474. 24475 N~
w N_C26H25F4N302487. 19488 1
C26H28FN303S481. 18482 0 r ~

1
1
1220\ N C26H25F4N302487. 19488
1221N C26H25FN40428. 20429 r - 2{;2 \
9]

1 O1\/\ N-N 1218FF F
N1\ NJ \1- 1219F N_
O 1\ 1\ N/ NFxFoF
\'1 N / NF_ -~
0ol~ 1\ 1292
IS

Voroi-sotopicivirH

DLIUL BLUIdI IUIHUId
“frol edd ‘dl’thfd%. 1222F HN_ C2i7Mebmairyfasouiaz 4sMagoisotopic Q/HH
No. molecular wt.
1222 1N~ | C27H29FN402 460.23 461
(}N/j
1223 . ﬁ‘N, C26H25F4N302 487.19 488
O
::xF O O NO N
1224 Y. | C25H25F2N30 421.20 422
9 B!
oo
F
1225 V. | C25H32N403S 468.22 469
C;ép@/CNfNO 8
1226 M~ | C24H31N50 405.25 406
o _
OO
&
1227 Lo | C24H31N502 421.25 422
0
SO
1228 L | C28H28FN50 409.23 410
8]
VeVt
OO
1229 \. | C26H31N50 429.25 430
0
o O oC
N
1230 V. | C25H29N508 447.21 448
[8]
o O
N
11231 \— | C26H34N40 418.27 419
O
N N--QN‘QII\I/j




1
1
1
1
2

" 1223F N-C26H25F4N302487.19488 \ O~ N ~\ ' N F Q
1224N- C25H25F2N30421. 20422 O 1 F\ F
1225N_C25H32N403S468. 22469 Ir

N50405. 25406 o
N502421. 25422 o \ | Nr)

\'N NAN °

N 1226N- C241- 131

N 1227N- C241- 131
M 2

P 28NCZ3HRBFINS040923410-0 N N—oN—~——F
pEEN C2 ﬁ@ 29. 25430 NA N-Molegulagformula | Monoisotopic | M+H
DREN_C25H29N50S447. 21448 o |} SN C 11AN\ Nmdiecularwt. |+
H3ANA04 1827419 0+ INA T N = =====y=-ooe =
D328 St ru L ur el ecul am-f or nRENSABER opi c MEBRZ.25 433
Lotod
Table 9
Ex. | Structure Molecular Monoisotopic M+H"
No. formula molecular wi.
1233 . C31H29N302 | 475.23 476
N—
s 0
Vatos®
1234 N- | C3OH35N302 469.27 470
< 0
W%N ON’j
1235 MO C28H30N403S | 502.20 503
N'l s_5S. 5 N *07<
b 7 N’O
1236 | F N~ C29H30FN3038 | 519.20 520
s, 0 D oK
\ 7 N“<:T
1237 | o~ N~° C28H30N4038 | 502.20 503
N >sos P o
O\QJJN’ON,j 7<
Table 10
Ex. | Structure Molecular Monoisotopic M+H
No. formula molecular wi.
1238 ? C26H35N302 421.27 422
Warategae
C26H35N302 421.27 422

| 1239 O
O‘@J N’O N’}Nb
e




No.

nol ecul ar wt.

1232C261- 132N402432. 25433

Ta

Ex. St ruct ur eMol ecul ar Monoi sot opi cM-H+

ble 9

No. f or mul anol ecul ar wt. 1233 yC311-1291\ 1302475. 23476
N O N~ 11 1N 1234~ y N C30H35N302469.27470 N
11 1N 123510 028H30N403§522 20503 Qs / r o- N
109~ 01 I’)ﬁl‘l\l’)ﬁ’)(“l"]ﬁ 7 | | \ | 1707077
L2000 TINVOUVUOOJI1LI., £2UJ4LV O I\l‘ T I N 1L ZOT
N Bx.C2 ?irﬁﬁﬁ'dﬁ%sssoz 20503 ~ L/ Ni boledular 10 Ex| Monoisotopic | M+H
Stryct ureMol ecul ar Monoi sot opi ¢ Mdihuia molecular wt.
1240 F C25H31F2N302 | 443.24 444
o} J:ﬁF
N
ﬂ@«@ =
1241 o C27H35N302 | 433.27 434
Ve NoaTes NJNP
1242 0 C26H35N302 | 421.27 422
j"@/ﬂ”OQ'\D
1243 NN C25M36N402 | 424.28 425
[8]
fc,@JNO@
1244 NSO C24H33N303 | 411.25 412
8]
N
j@ﬁ@”«‘
1245 Yo C26H37N303 | 439.28 440
N
0
Naatees
1246 o C27H37N302 | 435.29 436
Reatieasse
1247 o /jNO C27H37N302 | 435.29 436
OOAN’O'N
1248 Ny C27H33N502 | 459.26 460
. 0 N A
7 CD N*CD*NCI
1249 o NJO C26H35N303 437.27 438
Wa WL SN
1250 o J/@F C29H34FN302 | 475.26 476
>_94:>4N4:>*61N




No. f or mul anol ecul ar wt. 1238NDC261-13514302421. 27422
1239 ' -3-N C26H35N302421. 27422 p~N ~ /| ~ 294

Ex. St ruct ur eMol ecul ar Monoi sot opi cM-H+

No. f or mul anol ecul ar wt. 12400 F F C25H31

F2N302443. 24444 0 1\ N1 N 1%§60 N N

RTHISNPZARS. 27434 O N 12450 N-D-€26HB5N3024p 127422 .
aNEX. 1% %@‘ﬁ%w,-msmﬁmomm Molomila / N 1| Mompisstopic | M+H
- OLZO0HRS /I N8UB458Y. Zod4U N O 1TV N/ N
1M P 7H37N302435. 29436 (147N 3CERTHBINASD 435444256 445
or oll" g@g /N C27H3BN502459. 26460 O
NN D "~ N1249¢’ 0 C26H35NB03437.27438 Q1 \ N 1
N~
1252 o ,jm{ C24H33N302 39526 396
Yo@"‘NO”
1253 o ,jNJ C23H31N302 381.24 382
N
>}O’“N@
1254 o C25H33N303 | 423.25 424
Nieabegse
1255 0 C23H28F3N302 | 435.21 436
O,
F
1256 0 C23H30FN302 | 399.23 400
OOy
Y 1
1257 . d C27H37N303 | 451.28 452
Yo@/“w@@wfﬁ
1258 \ C24H33N303 | 411.25 412
0 N’j \O
7/I()IQZKN’OP
1259 o N,jmo ' C25H33N302 | 407.26 408
YOQJ‘NO
1260 o A C25H33N302 | 407.26 408
OO
1261 . C25H35N302 409.27 410
0O
w@«gﬂ




12500 FC29H34FN302475. 26476 295

Ex. St ruct ur eMol ecul ar Monoi sot opi cM-H+

No. f or mul anol ecul ar wt .

O ~
rj 1253N-" C23H31N302381. 2438309 -N ON\ 1 12540

rrrrrr

1251C27H32N402444..25445 \ ~CO N
N Q /' N 1252N- { C24H33N302395. 26396 OHO N \ ~ N~

JNTO HISN30342325424—F6 T I255N TN ) i ¥
czﬁmséﬁgg@ﬁgs 21436 F O ~ F FMplemstann-. N | Monoisotopic | M+H
CPRBBOFN302399. 23400 \ N O F 1257 &l 37N30345dct8dfar wt.

T258N C241T-133N3034 11725417 =~
1262 . N C2BH3EN302 ° | 409.27 410
N
YOQJNQU
1263 | Y C25H35N302 | 409.27 410
O
O
1264 N~ C25H35N302 | 400.27 410
0 .
Nagvert
1265 0 C27TH35N502 | 461.28 462
O‘Q’QNON’D\I\L\\
N\:’N
1266 ® C28H38N403 | 478.29 479
o N~ O
O
1267 0 N C26H36N402 | 436.28 437
NaaeLtig!
1268 y C26H38N402 | 438.30 439
0 'S AW
N
1269 o UN% C30H35N302 | 469.27 470
1270 o /N C27H32N402 | 444.25 445
N e
2 OO
1271 0 N C27H36N403 | 464.28 465
o@’q N’O JU‘T
1272 g @N’l 55 C27H37N302 | 435.29 436




0"

r

N\ N r 0O NO 12590\ N "N C251-133N302407. 26408

-) 12600 \ (O N,' C251-133N302407.26408 v N\ a Na

1261NC25H35N302409. 27410 0\ O N O QN 296

Ex. St ruct ur eMbl ecul ar Monoi sot opi cMrH+
No. f or mul anol ecul ar wt . 1262%7CZSI—|35|\|302409 27410 L 1

ANCOCLIDCANIDNADANNQ D7 A

CP\I’I’I
N L

N/ l\l
T

0 &L
0 lejrﬁ:LNI: °
O

10BN | PRI 358302409, 27410 o Mbmmr 0 \ | Monoisotopic M+H"
2[\ NCR7H35N502461. 28462 N ~N foxmtda,\ | molecular wt.
400\14 J. J.OOI\H-UOLPIO LULPIU I\I 'I H N I I\II 1Z207U
/1 R NC261 28437 N @2@8135 30 469.27 470
G26H38N4D / 30 .
1274 N C26H35N302 | 421.27 422
O
YOQAN@@
1275 o C29H39N302 461.30 462
o N Na@
r y
1276 s C29H43N302 465.34 466
0 ijNWL\
YO@"‘NO”
1277 p C28H39N302 449.30 450
O
1278 C28H37N302 447.29 448
SR
@%O
1279 0 ) C28H40N402 464.32 465
OOANO,NC}EN?
r N
1280 N C30H35N302 469.27 470
bt L
7JOOJ(N
1281 Y C30H34N402 482.27 483
Oty
7,'
1282 o N C30H35N303 | 485.27 486
Neatetle
D o
1283 C25H33N304S | 471.22 472




NY N ON/ 12690 N C30H35N302469. 27470 N
| 1270C27H32N4A02444. 25445

\ / NDN 1271

O/ \ N/

C27H36N403464. 28465 0 / ON aN N/ 12720 / 0 N~-Y
C27H37N302435. 29436 Y 297
Ex. Str uct urel\/bl ecul ar I\/bn0| soéggl cM+H+
'\ . | UI | cuw al . J.LIQ\ TN\ +
qdon.- 13§kfé6‘t’ﬂ%9 27470 0 N-) 1274 sWolecular Monoisotopic | M+H
N G26H35NB02421. 27422 0 \ N\ N o2t N \ molecular wt.
N—aNC291- 1531\ 6U440l 30462 H 1276 C2o3N302465.-34460
\| B84 -Tw 9r\|30244§2§b|§§bl3@2 / 30 462
1278HR 2944 o ON\ N 1279\ |
N~N, C28 02464 32465 0
1285 9. | C26H33N303 435.25 436
o—@JN’@lND;’gS
}J H
1286 0 . C27H35N502 461.28 462
Y"@" W a e
1287 }“{ C25H35N302 409.27 410
: (o] N,j
o9 A
1288 o C26H35N304S | 485.23 486
: OJC:r#Nl:>K&:LN 0 |
Y OS\ .
11289 0 -y C27H38N402 450.30 451
YOO’“NQ NHya,
1290 C26H31N302S | 449.21 450
P Mg oW @uetes!
1291 N C29H41N302 463.32 464
Yo@*“NO 3’\5\
1292 0 N C25H32N403 436.25 437
OO,
b 5
1203 o . C C26H35N303 437.27 438
5
1204 O C25H30N402S | 450.21 451
OO gy
1295 0 ML C24H31N302 393.24 394
NG 2P @ ara’y




N 12801 \ o _' NN f = C30H35N302469.27470 oN 12810 i

N~-N NC301- 134N402482. 27483 o _ N,~N 1282p \ N\

C30H35N303485. 27486 o 12830

j Ze C25H33N304S471. 22472

\ Na NNO 298 Ex.StructureNbl ecul ar Monoi sot opi ¢M+H+

No. f or mul anol ecul ar vvt 1284 Rg

N OO IRONAND2 AL 2N

~ A2 A

190
1209V CWUEU

COCLINANIDND
NMOoOINOU

AAL D
OFOJ. £

Y
DHO0U UF

G°@N3NQ“Q

al\l"\/‘\lgfk) %\l}\gUL’-I-UJ. OU’-I-U N . +
\ | BXN NPTY58B® N, c27H35N502461. 28WEtecular Monoisotopic | M+H
1PREN- ~C25H35N302409. 27410 o O ‘%o;ﬁ'lalé\' 12880 | yMidcutarwt.
N=NE26H3I5N304S485. 23486 0.5 12 N
c2’72_96138N4Q,2 50. 30 17 O\ N~ N C25Hi360I5685 131 437.28 438
N302S449 145 N 1291(:29H41 N302463. 32464 12920
\O'N N cstszmho‘Msa 25437 N\ |0
1297 . O C27H37N502 | 463.30 464
. ~ o |
ORI O
1298 g_ C26H32N602S | 492.23 493
N N
T8 N@
1299 o Nr}N,_JO C24H33N503 | 439.26 440
™ O \
g N._~# NJLN’@
1300 C28H40FN303 | 485.30 486
o { SNH{(
/\/ﬂo N‘QN ©
!
1301 o [ ¢ C27H36FN302 | 453.28 454
BtV ,NO BD
1302 Oy g Y C31H37N502 | 511.30 512
N, NJLN’(J
1303 N C28H39N502 | 477.31 478
fo N
i\ O
g N.# NJLN O
1304 (_\ C27H39N502 | 465.31 466
o020
N. NJLN
1305 o~ IOy C27H39N502 | 465.31 466
G i\}/ NJLN ;7
1306 oy C26H35N502S | 481.25 482
SR oN Ne byl
1307 ° O j C26H33N702 | 475.27 476
2y
1308 C26H35N502 | 449.28 450




12930 r|

N- CO C26H35N303437. 27438 N O\ N\ 12940N\ N

S. ~C25H30N402S450. 21451 1295\ ON C24H31 N302393. 24394
N~\ 0 299 Ex. StructureMl ecul ar Monoi sot opi cM+Ha-

No. f or mul anol ecul ar wt .
1297N C27H37N5C2463. 304

LLIDDNINANADYCOAOD

TY~

1296( | C25H35N502437. 28438 NxN
§6OX N N NN 1298k

laYaVa¥ NN V|

1
LZIJJINTIN

G26H32 92 23493—1+—N—N s—H——noo - T
Bx33 tjﬂ‘i © 26440 ~J a N NAN Molecular Monoisotopic | M+H
iﬁqg)’ (C28H40FN303485 30486 N of fola{ifd molecular wt.
1309 'O_ ’ C26H37N503 467.29 468
o 0L Q
1310 D‘i C26H37N50O3 467.29 468
1311 o Dﬂ C26H37N503 467.29 468
SEsR¥sugs
1312 ID_N C27H37N503 479.29 480
SRR NS e
1313 O @N’ C27H39N503 481.30 482
8,0 e
1314 ":>_ C28H38N602 490.31 491
NN
T8 Ly s
1315 ":>_N C28H39N504 509.30 510
O N
TTROTE
NN
1316 CLOU ‘(r)r \@N ) C28H39N502 477.31 478
QF@NOH
Y
1317 CLOU ‘(r)r ON , C29H40N8O3 520.32 521
-L%NO
N
>0
1318 O Dt' C30H44N602 520.35 521
N 0
SEEtt o)
1319 N, N o C30H44N603 536.35 537
SN P Oh&ﬁN/
H
1320 0.~ N"\>\N C30H34N602 510.27 511
SRS N e Pz




~ 1302 \ o "

C31 1-137N502511.30512 x NN N 1303r N

~ C28H39N502477. 31478 N . 00 ~J N\x"o b
1304C27H39N502465. 31466 OO Ni NxN O NO N 1305N
C27H39N502465. 31466 x . N N 0 NOHN 13060 d
C26H35N502S481. 25482 A Ni N 301N 1307H --c"]
CAGInn 7P tl:) Ll’-I-IU U I\I I\I NA TN I’\ \I J.OUOU U, +
c@ms@%ﬁ?ﬁ&'{) 28450 Molecular Monoisotopic | M+H
No. formula molecular wt.
1321 CL O’N N@ C33H42N602 554.34 555
CNb
1322 N 27H35N702 48929 490
gowﬁ . DEIN(%NJ C 35N70 8
N.= NJLNQ
1323 C29H38F3N502 | 545.30 546
T2 p
1324 '3'2' UN@ C29H39N702 517.32 518
OuN o N N
O
N
% ; 54
1325 O,o ﬁ o Q—ih{r—fw‘@ C31H37N702 539.30 0
N. .= NJLN ’
1326 7N C26H33N702 475.27 476
a2 LT
| 1327 th ’ C26H37NS02S | 483.27 484
gl
THLE,
1328 ﬂ C26H35N502 44928 450
N N
L8 Y
1329 CN C27H35N702 489.29 490
Ory o NN SN
Cr N NJLN
1330 C{O ~ o Dﬂ;}_\ C28H41N503 495 .32 496
Ny 0
L W
N.
_ 1331 O’O ~ o IOlii\l\/‘K\-—SN C25H31N7028 1{483.23 494
N. = NJLNQ
1332 0 C31H39N503 529.30 530
YOy o Nry,\lb ©
N, = NJL




N NxN ~ V 300 Ex. StructureMl ecul ar Monoi sot opi cMrH+

No. f or mul anol ecul ar wt .
NxN a O O NfN 1310a N C261-137N503467.29468 x .

1309HNC26H37N503467. 29468 0 N

N N

, 13110 N NC26H37N503467. 29468 ~ONNCO ON ©Ga\ ON

1313l

o[ C2THRENSCRAS 130482+
PExaaEl YB3 1401 0NJ ONNN \ju‘l{ﬂ%lé\&lé\r‘ Monoisotopic | M+H"
No. formula molecular wt.
1333 C30H42N604 | 550.33 551
T2 N@ (x
)=0
1334 o Oy C28H41N502 | 479.33 480
S
TR
1336 | N:QQ@NYO C29H30F2N402 | 504.58 505
1336 N| C25H32FN302 | 425.25 426
LD
o‘@i N
1337 a N~( C25H34FN302 | 427.26 428
/\AQ—Q"(NO’N
1338 5 F ’ijO C24H32FN303 | 429.24 430
/\,\O }\E‘Q’N :
1339 qQ C26H34FN302 | 439.26 440
F N
O
o O aas.
1340 s C26H34FN302 | 439.26 440
0 r /jN
o O
1341 5 F /jN{O C25H34FN303 | 443.26 444
—’\,,\O }V’QN
1342 I C25H34FN303 | 443.26 444
O
N
o O g
1343 N C25H34FN303 | 443.26 444
O
Ny N _@N/j
1344 o F ,jNO C27H36FN302 | 453.28 454
] /\/\O FQN




N

ON

1315N NJZN a N C28H39N504509. 30510 b 0 2

1316k N o N\ C28H39N502477.31478 o N N 1317a N NyN

N

C29HA0N603520. 32521 Ob N F )=b Co . N 1318~
PL'N y C301-144N602520. 35521 N 1319N N
C301 144N603536. 35537 N\ | %130 ON N 13200N x N
Jj ’“""”“\5602510 275 NINS61 T
EKESt | ecul ar Monoi sot opi ¢ Medecular Monoisotopic | M+H
PNROT ' arml ecular wt. formula molecular wi.
1345 ; N‘%\ C27H38FN302 |455.30 456
o
o o
1346 | A C27H38FN302 | 455.30 456
F N
o
o Oy O
1347 SL C27H38FN302 | 455.30 456
o { sz
N
Aot
1348 o C26H36FN303 | 457.27 458
F N
0
o O aas.
1349 j\/ C26H36FN303 | 457.27 458
o { /jN
’—\/\0 ;\]O’N
1350 jwo C25H34FN304 | 459.25 460
o /jN
"‘\’_'_\0 PION
1351 0\‘(-0 C25H34FN304 | 459.25 460
F N
0
N
o O O
1352 o F NjNQ C28H38FN302 | 467.30 468
/\AO I\]O'
1353 Yo C27H38FN303 | 471.29 472
F N
o
o Oy o3
1354 SLO C27H38FN303 | 471.29 472
o [ /jN
—‘\,_\O ,N’O,N
1355 ; C27H34FN502 | 479.27 480




1321N N1' N C33H42N602554. 34555 ' o. NI HNZ-'"N

1322- N) C27H35N702489. 29490 V N NA N (~" rN 1323~NN\|
C29H38F3N502545.30546 ~J \ 0/ N p F F F 1324
C291-1391\1702517. 32518 N O \ N NNN/ r H
1325a, 0N 0 N C31H37N7025309. aﬁO N N- c k) x N N
326H-F N47+5—2H4+6—O0NNT176
Ex. St Molecular Monoisotopic M+H
No. formula molecular wt.
1356 - N C29H40FN302 481.31 482
0 ( )
e OO
1357 ' '0 F NO\ C29H40FN302 48131 482
e @,N'j '
oLy
1358 F N _ C28H39FN40O2 482.31 483
—~ OQ,NU CN
0 N
1359 o F /jN"TQHO C28H38FN303 483.29 484
X :
o Oy Oy
1360 Q C28H38FN303 483.29 484
. L
N
o AL
1361 Eﬁ,} C28H36FN502 493.29 494
o I N
,\"‘OOANONU
1362 E‘},N C27H35FN60O2 494,28 495
o] 1 Nf
e O
1363 Q 496.29 497
. ,jN {E} C28H37EN403 96
o OO
1364 5 F UNINQ C29H41FN40O2 496.32 _ 497
N
o OO
1365 o F C28H39FN403 498.30 499
N
NPTV
N
1366 o F N’jNﬁg'B C26H32FN304 | 469.24 470
~y FO S
1367 o F Néo C29H40FN303 497.30 498
o O g




N

; ~NAN 1327N~C26H37N5025483. 27484 N NXN S
1328C26H35N502449. 28450 N N NxN \ N 1329--CN
C27H35N702489. 29490 N N N e NxN Q N 1330Nx
C28HA1N503495. 32496 a ~O N ~an
C25H31N7025493. 23494 a NxN 1

3Ega~~ o,
NEN2E 2 Q onl:on I\II\I\LI

13310 Nr ~NLs

EXES: r ICUYPENBI ecul ar Monoi sotop| > Metigcular Monoisotopic | M+H"
oypor ful amol ecular W o\ O N [58301 NAN /| mojecular .
DUMFHZINOUAO00U. 55001 UN KU 7= 1}
N 3884 1N502479. 33489 NkiN, 0 1335 C25H31FN402 | 438.24 439
~HC29HBOE2N402504 YN F F Y-
Ez\”o'@} N@O@ N
1369 O C26H34FN302 | 439.26 440
F
O
N
o O
1370 S C26H36FN302 | 441.28 442
o OO
o N
1371 PNy C25H34FN303 | 443.26 444
& o
o O Oy
1372 S C27H36FN302 | 453.28 454
E N
QO
o O O
1373 o [ C26H34FN303 | 455.26 456
o O Lo
1374 -~ C28H38FN302 | 467.30 468
F N
0
o O o
1375 (‘j’ C27H37FN402 | 468.29 469
F N
O
N
e OO
1376 S C26H34FN302S | 471.24 472
E N
QO
~ o O, O
1377 o F ° C26H36FN304 | 473.27 474
N
o O Oy
O
1378 o . | C28H41FN402 | 484.32 485
RaYa ,NQ '\D“'}'Mw




1336C25H32FN302425. 25426 OF N O\ N \ Nr)

1337FC25H34FN302427. 26428 O\/ N1 \N 1338F

N-/ - OC24H32FN303429. 24430 Ol - N
" 1339C26H34FN302439. 26440 F N O\ / N~
1340J>C26H34FN302439. 26440 FSE,l@ \ N~ O\ / 13410F
="COAL '_InA'_I’\\IISUQ’-I-’-I-Q LU444 \ ) I\i h
1852 CpSIE4MB03443. 26444 O O F Mole¢ular_ 3\ - | Mandisqtopic | M+H"
FOC2TH36FEN302453. 28454 Ud N—
1379 ()}N 028H37FN403 496.29 497
o { :jN
\ N
R ea ey
1380 . C28H37FN403 | 496.29 497
N
o £ rjﬁ:)
N
o O
1381 o [ C32H38FN302 |515.29 516
o OOy
1382 9Q .
1138 o ,jh )@ C31H38FN303 | 519.29 520
/\_,\0 NO—N
1383 o I C31H43FN402 | 522.34 523
/\"o F‘O/N,D\p
H
N
J
1384 o~ C27H36FN303 | 469.27 470
F
0
o Oy O
1385 QO C27H36FN303 | 469.27 470
F N
0
~ N_J
O
1386 O ‘SRS C28H34F3N303 | 517.26 518
avea" Q; '3\2,2
F F
1387 . ‘Nﬁsﬂ?o C27H36FN304S | 517.24 518
TN ONO’N/j
o !
1388 . \NCN o | C30H41FN403 |524.32 525
. ONO’NIJ X
0 !
1389 o F N’jNCO C27H36FN303 | 469.27 470
/\AO N ( }(




Ex. St ruct ur eMbl ecul ar Monoi sot opi ¢ M+-Hf

No. f or mul anol ecul ar wt .

1345F NC27H38FN302455. 30456 O

\ N~ 1346\ -C27H38FN302455.30456 F N O 1\ N~ ~ O\
N 1347C27H38FN302455.30456 F N -~, 0 1 \ N~
1348\ ' - 0C26H36FN303457. 27458, N ~ O\ ~
laW. NaYaVa a¥Yall a¥Valml Ve Yate W, N niw N7 AL Q | 357 n -\ 12NN
OSG4IV v FINOUOHI T . 27490 T 1IN U\ L1 OJUU R +
x4 FRIGIHED. 25460 NI- F 1 Malgqular Monoisotopic | M+H
11353 C26H34FN304459. 25460 O F ~ Niorrk#520 F | molecular wt.
N OC28H3BFNS02467 30468 '
1390 N’j C22H28FN302 | 385.22 386
g et s
1391 0y C29H38FN304 | 511.29 512
o /jo
/\——\0 iNO'N
1392 O C26H36FN303 | 457.27 458
O
/\Ao pO'N,j
1393 L C25H34FN303 | 443.26 444
5 |
~y !NOO
1394 o F C27H36EN303 | 469.27 470
O
o O OO
1395 3 C26H34FN303 | 455.26 456
F N
Q
ey E‘JOO
1396 o C28H38FN303 | 483.29 484
o { N
o O ot
1397 Cp o 9 | C26H36FN303 | 457.27 458
~ PQO
1398 ?Q; C26H34FN304 | 471.25 472
| L
- @JFOO
1399 NG C28H38FN304 | 499.29 500
L
/\AO FQNU
1400 o~ | C27H38FN303 |471.29 472
o [ /ij
g OO




1353- 0C27H38FN303471. 294
1354. L, oC27H38FN303471. 2
1355F N~ . N C27H34FN5024
Ex_Struct ureMl ecul ar Mon
No, f or mul anol ecul ar wt .

72 FN ~1. O ~
9472 FN ~~ 0
79.27480 _ 0 1
oi sot opi cM+H
1356F0§I C29HA0FN302481.

31482

- | - I\I J.QJIU I_ R . +
N EBR <:§$’HEHER|302481 31482 ~ O |Nldesder F Monoisotopic | M+H
N G)_CP8H39FNA02482. 31483 13590 f&inhilh molecular wt.
SHB8FN30348329484 0Ot
1401 o« |C28H40FN3O03 | 485.30 486
S NS
0
N
o O
| 1402 o C27H36FN304 | 485.27 486
0O F le
N
e O
1403 (j C27H36FN303 | 469.27 470
F N
O
N
A
5 Table 11
Ex. | Structure Molecular Monoisotopic M+H
No. formula molecular wi.
1404 R C22H30N402 | 382.24 383
NN T
o)
1405 o LNo | C24H31CIN4O | 426.22 427
oL S NI
1406 k. |C23H32N402 | 396.25 397
o AT
_/—’ (0]
1407 5 uNo | C25H27FN40 | 418.22 419
PN
OO
1408 e C23H32N402 | 396.25 397
N \_/ N:rH
>_Jo@—«o




N 1360 C28H38FN303483.29484 F N-( O NV ~1. 1 O
N~ 1361N- NC28H36FN502493.29494 F N-Z' O

1362r-i C27H35FN602494. 28495 OF r NJ~. N=9 ml-. 1°
N ~ O N 1363 NC28H37FN403496.29497 O-0 1 " N- O
N 1364F Nf NQC29H41 FN402496.3§§497 0 O/ ~ N136501

\ N CP8H39FN403498. 30499 7 TN N—O—O N1366F NA=

bt FN304469. 24470 j.‘\.\ C22H30N402 | 382.24 383
= H
: . N4 N
oL
1410 | N C23H25N502 | 403.20 404
=N H
0 - NUNU
1411 0 N | C24H33N302 |395.26 396
o OO L
1412 0 N C23H31N302 | 381.24 382
AN
Konfiguration
1413 0 N C23H31N302 | 381.24 382
Neoateass'
1414 C23H30FN302 | 399.23 400

et
O

1415 5 F Ne. C24H32FN302 | 413.25 414
o Oy Qhﬁ
1416 N ’:(I:T\ C24H32N40 392.26 393
oo
1417 o F N— C24H32FN302 | 413.25 414
Vg e O
11418 o F N— C24H32FN302 | 413.25 414
™y N ON’ﬂ (S)-configuration
| 1419 I{o'OZ?E‘Q;NID"H}I/ C25H34FN302 | 427.26 428
1420 E N= C26H36FN302 | 441.28 442
O




- N~ 0 13670 F N o C29H40FN303497.30498 r-~ -1~0 \ / N1
~-N 305 Ex. StructurelMl ecul arMonoi sot opi cM-H+

No. f or mul anol ecular wt. F N 13680
C25H31FN402438.24439 ' 1\ N 101 ~ NN
1369NOC26H34FN302439. 26440 O N \ N~ 1370F N

~C26H36FN302441. 28442 O .1 \ o 0 ~ 0O\ N13710
TIBATRArNE0344s. 28440\ /| Ba6HaeEN302 | 441.28 442
] (~qCc27 . 54 FIN O O\1 NI\ N~ 13730 F
C26H34FN308455. 264 1\ NNO '
1422 o )\ . |C27TH36FN302 |453.28 454
| fo@«gq Chy
1423 ﬁ)’mw C27H38FN303 | 471.29 472
ea
Table 12
Ex. | Struciure Molecular Monoisotopic M+H
No. formula | molecular wi,
1424 0 . G27H35N302 | 433.27 434
O’OAP‘ ON’DJ:'&
(n)
1425 O o . C28H39N304 | 481.29 482
N L AT ’Dio
-~
1426 o iy C27H38N40O4 | 482.29 483
N'C'I" 0}=0
-0 ! 1~
1427 o C24H32N403 | 424.25 425
O
.-""\..-"'-0 ]
1428 M C24H33N302 | 395.26 396
Q
N
Yol 3 OrC
1429 Q Ny C24H31N303 409.24 410
ﬁ"’o"@’q P'O’?‘
1430 L0 | C29H33FN403 |504.25 505
0 O B |
Wagta!




AO\ N 1374- C28H38FN302467.30468 ON F N O\ 1IN\
1375rN C27H37FN402468.29469 J F N 0 1\ ' ~

Nr ~'

o\/ N 1376rs C26H34FN302S471.24472 NJ F 0 ~ 1
\'1 N 13770 F 0 C26H36FN304473. 27474 /\ NN a \1l

\ @)
NOoO

F 13781 N ~. ,~N. C28H41F§|4@2484. 32485 ~ ,
Ex. |Structure Molecular Monoisotopic M+H"
No. formula molecular wi.
1431 o NP LN C27H38N404 482.29 483
B =
=N o @
o gl T
11432 . 2 N’lN, C30H43N305 5256.32 526
© N ’Q o™o
o, —
1433 ? . C25H33N303 423.25 424
/\AO‘O/Q }\['O'Nljy\
1434 2 N . C29H41N305 511.30 512
/\Ao’@’(l N /3;10
—f\
1435 N— C26H28FN30 417.22 418
NN
N
oty
1436 2 N_L C27H30FN30 | 431.24 432
Nastattae
1437 N~° C28H38FN304 | 499.29 500
N P N’j 07<
Ory-Or
F
1438 E H}\H C28H38FN304 | 499.29 500
O 0
o O QFO A~
1439 E H}\HO C28H38FN304 | 499.29 500
A RIS 0K (s)
O“QJ N i )
Konfiguration
1440 N C25H32N402 420.25 421
o)
N
Ny N Q !
N
1441 o Ne C24H32CIN302 | 429.22 430
O
Vg at ags
1 1442 Ox( C29H40FN304 | 513.30 514
0
X
Naa eyt




O\ / N N 306 Ex. StructureMl ecul ar Monoi sot opi cMrH+

No. f or mul anol ecul ar wt .

1379 NC28H37FN403496. 29497 F

N O\ 1 N~ 1380_C28H37FN403496.29497 (N NJD F O

Nr

O\ 1 N~ 13810C32H38FN302515. 29516 1 |

13820

C31H38FN303519. 29520 F N- , &5 O\ N- 13830 1 N~

3143

~ OVt

IR 03400

M+H

FH i .
138%0~ 27470 F NMglecular - 13gMlonoisotopic
G2636FN303469. 27470 N F formula molecular wt.

1443 HN%' C30H42FN304 | 527.32 | 528
e _@A @«N’j oK

Table 13

Ex. |Structure Molecular formula | Monoisotopic M+H

No. molecular wi.

1444 o N C23H30N40O 378.24 379
O’@A v !

1445 o HN C23H30N40 378.24 379
Salatals

1446 - o HN C21H28N402 368.22 369
_/_,OQ—&IQ' N/j

1447 C27H38N40 434.30 435
oY Aevel

1448 C26H36N40O 420.29 421
OO o

1449 N C29H42N40 462.34 463

0
O N

1450 | UND‘I\‘I C28H38N40 446.30 447

!




13860 0 C28H34F3N303517.26518 0\ 1 F F F

O N-~
13870 F v C27H36FN304S517.24518 N ~"p\1 N 13880
C30H41 FN403524.32525 F N O\ N~ 13890 F
N- COC27H36FN303469. 27470 O\ N ~ 307
Ex. St ruct ur eMol ecul ar Monoi so qgwaH-H
No=f-or paf-anot-ecut-ar—wt-—1390N £22+P8FN302366- 22386—0—F +
N-EX. B 1391 0" ~C20H38FNOUSLIardoBTas] IoRoisstopic | M+H
13Q8F N~ 0C26H36FN303457.27458 1 N~ O 1 N mdlecular wt.
1451 . N C24H32N40 392.26 393
O’O‘Q,N—Q'Nj
1452 o Ny C26H36N40 420.29 421
J/ 1
N™Xy
O/QA Y
1453 o N L, C26H32N40 416.26 417
o
N
1454 uN | C23H31N302 381.24 382
O
o O O
1455 ﬁh C24H31N30 377.25 378
O
<:T(:}4Ni:>N
1456 4 C22H29N302 367.23 368
2.0
foO’“N
1457 o C22H21FN40 376.17 377
faSaptuss
L
1458 o @N C20H26N402 354.21 355
RN
7fpl:}AleN
1459 "y C23H24N402 388.19 389
o}
o-DIKD/QN’@‘NIj
1460 N ﬁN C22H27CINAO | 398.19 399
N
o
Cl
1461 o LN | C22H30N402 382.24 383
—~
oy




FN,/"-0 13930 N~ C25H34FN303443. 26444 - may O0~1 N

1394_ o F N~ o C27H36FN303469.27470 O\/ N/ NO 1395~

0C26H34FN303455.26456 F -~~ - 01 N~ O1 N 1396C

- -0C28H38FN303483.29484 F NJ-- 0 1 N~ O\ 1 NF N/

1397 NrD C26H36FN303457. 2745%14 \ -
- 1IN

AL ALCNIDN A 0O Nhe s o -

139802 A74 OC AN70
OUOUbLg GEINOURSRT L. 299174 |\ NI ] J
tricture

Ex. Molecular formuia Monoisotopic | M+H
No. molecular wt.
1462 N N,ﬂ“ C21H21N502 375.17 376
@TQA N’CR’
1463 | . % |C22H27F2N302 |40321 | 404
0
fo@ANO@
F
1464 e N C22H28FN302 385.22 386
0
fo@JNOO
1465 o N C22H28CIN302 |401.19 = | 402
&)
jogméﬂ
1466 N C23H31N302 381.24 382
: 0
Ve OOJNQO
1467 N C23H28F3N302 | 435.21 436
0
oL NQ;O
' f F'F
| 1468 N C23H28F3N302 | 435.21 436
O
O
e al
F
1469 N C22H27F2N302 1 403.21 404
O
N
,ﬂ“’@J“Qj
F
1470 O N C22H27CIFN302 {419.18 420
IOOANQC,%
F
1471 N C23H28N402 392.22 393
O
jo@NQNU
\‘N




~/ N 1399C28H38FN304499. 29500 }}a-
14000- " C27H38FN303471. 29472 F N 1-

N o.

oFN OND - -

O 1N~

~“IN O 308 Ex. StructureMl ecul ar Monoi sot opi CMrH+

No. f or mul anol ecul ar wt .

14010- <C28HA0FN303485. 30486 O

1

1 -ND - ~O 14020C27H36FN3 4&85 27486 N F NJ ON
Ex. Stucture™ T Molecular formula | Monoisotopic M+H"
No. molecular wt.
1472 N C23H27CIN4O2 | 426.18 427
0
N
Naa¥eut
JJ c N
1473 BN C22H28BrN302 | 445.14 446
O
o N, >
1474 N C26H31N302 41724 418
O
PO
1475 E N C22H27F2N302 | 403.21 404
0
e OQJN’Q:O
1476 N C22H28BrN302 | 44514 446
o
N
fo@/mg &
Br )
1477 N C23H30CIN302 | 415.20 416
O
O‘Q’HNA@/NO
j cl
1478 cl N C21H27CIN4O2 | 402.18 403
n-Lr
O
1479 O =N C22H30N402 382.24 383
‘®4N‘§]‘ ND\N
1480 ‘ C22H30N402 382.24 383
0 {\QN’?
’@A N™\=N
1481 5 ’jL C22H30N402 382.24 383
YWO ‘@4}\' [ SN
1482 HN C24H25FN40 404.20 405
N
F {J"O




OC/ N 5 Table 11
Ex. St ruct ur eMol ecul ar Monoi sot opi cM-H+

No. f or mul anol ecul ar wt .

14050 N_ C24H31 Cl NA0426. 22427 H IN
1406C23H32N402396. 25397 I'N

e ¥l |

NQWH o,
’1_)I_P\I/1ﬁ/140 2D A1

1404N_C22H30N402382. 24383
\ O 1407H

N

LI 1 0. LL’-l-J.U U J.'-ru [OTN™ TN II
|d81- 195450182396, 25397 N 0 Mokcular formula Monoisotopic | M+H
14Q9N [C22H30N402382. 24383 N | N / NUH _ mol,e,cu!arwt
1A TONICZ23HZ5NS02403- AULWLL N1>=SH—1 i
N 148371 1411\ N C24 1\80239@22162%3@3\ / I\B&&ZZO 384
N-WC23H31 Ny302B84- Konfi uration 1413
c23H31|\|39288 124382 N\ 1 WN
1 1484 0 HN ‘C20H26N402 354.21 1355
IOOANQN’J
1485 . DFL‘N C22H28FN302 | 385.22 386
0O
jo@JNON
1486 -y C22H29N302 367.23 368
oo
Y
1487 0 ijN C22H28N40 364.23 365
=N
1488 ﬁ\N C25H35N303 42527 426
O
—’\AOOJ(N‘QN
O\
1489 N C24H33N303 411.25 412
@)
N Q'\O
o N
0
1490 Y C22H29N502 395.23 396
oL o
Nz N)LN
1491 %N C23H25N502 403.20 404
NSO o N
gL T
1492 N C23H25N502 403.20 404
SRR &
N™ "N
1493 Y C20H22NB0 362.19 363
4 % !
NN NO




p 1414N- C23H30FN302399.23400 F 1\ O1\ N) 1415F

N _C24H32FN302413. 25414 O\ N~ ~-.0; N
1416N_C24H32N40392. 26393 N N/ O 1417F
N_C24H32FN302413. 25414 O\ N~) \' 1418N_
C24H32FN302413. 25414 F -~,0 H4% \ N(S)-configuration

O “IZ4719h [ CZ25H34FN302427 26428 O~ ~ 1420F . ) ¥
N @GHSESIJE{N%%%L 28442 o \ N-| Moleaglar ferma j1idepoisgtapic | M+H
1ARE. Tabl e 12 Ex. No. 1424| Structure 1425 géiaulst2nt.
1494 @ N C25H25N502 427.20 428
0
N
C;JJN‘QNU
s
1495 N C23H25N302 375.20 376
o)
SO
1496 N C19H21N502 351.17 352
7y O N’j
R N’O
1497 } C20H22N40S2 398.12 399
A 0 N
s N@'N/j
1498 N C21H23N50 361.19 - 362
8]
G o0
1499 N C20H22N60 362.19 363
o
N
N N’QNIJ
/Y
N-..
1500 N C22H28FN302 385.22 386
o)
Ve OOJNO’O
F
1501 %\,} C23H29FN402 412.23 413
0 o N
03,
1502 N C22H34FN302 391.26 392
o
Ve OOJNQO
F
1503 E N C23H30FN302 399.23 400
0
~ o O RS




1428 1429 1430 | ONOi ONO O 310

C26H36FN302441. 28442 C27H36FN302453. 28454
C27H38FN303471. 29472 Mbl ecul ar Monol sot opi ¢ M+H

formul a nol ecul ar wt. C27H35N302 C28H39N304 C27H38N404
433.27 1 434 481.29 1482 482338 1 483 C24H32N403

C24H33 Y"‘ t’“4h‘31 N3O3—CE29H3PHNAO03—424254P5— 39526 T
30Bx. 4“§rﬂﬁ US0 504. 25 1505 3Mp!ecularformula Monoisotopic | M+H
Exngt r ict ur eMol ecul ar Monoi sof opi cMrH} molecular wt.
o) amotecutar W, 431 =N"C27H38Nd044B2. 29483 N
N 650414320 NH C30H43MB05525C22528FNSD2 | | #1382 414
14330 NH C251- 133[\1303@3 254P4 0 \1 / N
S PRile
1505 % C23H24FN502 42119 422
NS O- 0 N
O CLEG
1506 | (. F N C23H22F3N302 | 429.17 430
g ol
%N _@0
1507 N C24H28N402 404.22 405
0
d‘M O
N
1508 N C28H33N302 443.26 444
0
A0
1509 " N C24H24N402 400.19 401
0
%N QN’j
1510 L C24H26N403 418.20 419
oyt 0 N1
i N~
1511 N C23H30FN302 399.23 400
O
“~ NS
Neote,
1512 %'0 : a C22H27FN40O4 430.20 431
N
g Ay
F
1513 N N C22H29FN402 400.23 401
O
f"@JN@ S
F




00 /-jHN, 1434\ 1 C29HA1N305511.30512 O k N OO0 o
1435N- C26H28FN30417.22418 / \ 1\ 1\ N 14360
C27H30FN30431.24432 / \ NN F

14370C28H38FN304499. 29500 _ O N~ 01 0 \1 N\1 F
1438F HN-0C28H38FN304499. 295899~-. ~ O o0\ 1 N 1\N

1439F NoU449Y9. Z9Y50U0 N~ O/ +
KoFf-i gu}ggtﬁ‘:‘:fgﬁé_mmr\p czsmzmo'&"@ﬁ?%i?fg'ular\ M@&Q@Ptopic M+H
N NM@4H32C N302429. 22430  14M2C29HA0FN304513m3 kLt ravt0

9-{gig /T N-NCO C24H26N403 | 418.20 419
@;ﬁ@*@
1515 .\ |C23H30FN302 | 399.23 400
o O
0 N
1516 N C24H29EN40 | 408.23 409
peNgi¥art
1517 ] ,jd“ C25H26EN302 | 419.20 420
[
@JIN O,N
e
1518 _ ﬁ\N C25H26FN302 | 419.20 420
o]
N
QO O Q
1519 © N C24H26EN302S | 439.17 440

15620 }—@MO F 'H}\, C24H30FN30 395.24 396
Says

1521 F N C25H32FN30 409.25 410

1522 F C26H27F2N30 435.21 436
\
F N ‘
@,Nﬂ

1523 ¢ N C22H21CIFN302 | 413.13 414

1524 N C22H22FN302 379.17 380




F 312 Ex. StructureMl ecul ar Monoi sot opi cM-H+

No. f or mul anol ecul ar wt .
C30H42FN304527. 32528 o N :

1443

F HNO
07< p ~ !

N 5 Table 13

Ex. St ruct ur eMol ecul ar for nmul aMbnoi sot opi cMrH+

No. nol ecul ar wt. 1444NC23H80§§8378 24379 p r N NN
1445 o H——C23HONAB3 7824375 A—N-N—N-0—H 4463~ =
Colix - BRITHSNES 2369 N i NS Moleqalar formula Monoisotopic | M+H
IIGNCPTHBBNA0434. 30435 0 N 1448NC26HBENAOKR0/9f7 e
\ é 0-13t-1t N J.LI-LI-UIMUI‘HA ‘046234463 NI
15 5 L C23H25N303 391.19 392
© N@NCI’
1526 o C23H25N303 39119 392
Q‘w O
o
1527 F N C22H22FN302 37917 380
0
%N ONU
1528 , N C23H25N302S 407 .17 408
,sw Nlj
Yares
1529 3 C23H25N302 375.20 376
0
Qf” O
1530 o . C24H27N303 405.20 406
e
0
{
1531 >_<3r0 o F Hh C23H30FN302 390.23 400
__I{
ray
1532 - H\N C25H31CIFN30 443.21 444
0
OO
c !
1533 /O\ 0 - C24H25CIFN303 | 457.16 458
o~ N ,
Qp A
1534 | ¢ o = 1 C24H30FN302 411.23 412
o-L )4 BN
dals/
1535 i:TjE&YO C24H27N303 405.20 406
N
/? j:jLw:fN
1536 NW ® C23H22N402 386.17 387
i/ NON




~1 N N, 1450N -N C28H38N40446. 30447 C ~N4\ - 313
Ex. Struct ureMl ecul ar for nmul aMonoi sot opi cM+H+

No. nol ecul ar wt. 1451NC24H32N40392.26393 0 0-01 -N
14520 N N C26H36N40420. 29421 ~I 11 N .14530 N N-N
C26H32N40416. 26417 N ! 1454N3823H31N302381. 24382 H N

~~0 \ 1450N CZ4HS1INS (. 205/(6 0O N 14506 . +
o SEYSEIe 53368 o o | Miléctiarioragan MrnoRotopic | M+H
962 1FN40376. 17377 \| N F O N 1458\ ~ \ | molecular wt.
C29§37126N4?3354' AN, C24H25N303 | 403.19 404
o N D
G |
1538 0 C24H27N304 | 421.20 422
&AN O—N’D\w
¢
1539 \ C24H25N303 | 403.19 404
(0]
Lo N v
0
1540 o, | Coati2sFN4O4 | 452.19 453
o O H
Vatese
1541 _ ﬁh C23H30FN302 | 399.23 400
0
o O O
1542 -k C25H26FN3O | 403.21 404
4]
,N@' /j
1543 N | C26H28FN302 | 433.22 434
F
O
O N
o O\)er@'
1544 [ .\ | C28H20FN4O2 | 472.23 473
O
N
O~y ,N*@' o
1545 - N |C26H28FN3O | 417.22 418
O
;\EO 8
1546 Fo C24H32FN302 | 413.25 414
o 0 H,N
Hre{.od
1547 | _ F ¢ N C22H18F5N302 | 451.13 452
(0]
F r \0/ N'O'N/j




O N N 1459HNC23H24N402388.19389 O O ~N\

NC22H27C1N40398. 19399 N Cl -
C22H30N402382. 24383 o N Y
Ex. St ruct ur eMol ecul ar for nmul aMbnoi sot opi cMrH+

H21 N502375. 17376 QzO N

No. nol ecul ar wt.

1462p H N

0 0 1461\ N

N 314

14600

I\IQQ&H28C1N392401 16402 o0 N 2hEeNDaL- 121 NB023 8 24362

T Y C24H25N303 | 40319 | 404
‘éégﬁyjllz)f&zs

1549 | F \ C22H21F2N302 | 397.16 398
FiilﬁgijJC:rﬁij

1550 | ) Y C22H21F2N302 | 397.16 398
A Vards N

1551 . C22H21F2N302 | 397.16 398
Uobond

1552 y C23H23N304 | 405.17 406
?0

1553 @ C28H26FN302 | 455.20 456
Ao

1554 C26H31IN303 | 433.24 434
@ﬁ o

?

1555 o rﬁ\“ C25H25F2N30 | 421.20 422
Nogeniss

| 1556 5 Y C23H25N302S | 407.17 408
N e eat

1557 | ) | C24H27N3028 | 421.18 422

¥ Niijfﬁ:j

1558 | N C24H27N302 | 389.21 390

P e




1467NC23H28F3N302435.21436 / o N pN / F F F
1468NC23H28F3N302435. 21436 / NJ otN / F F F
1469NC22H27F2N302403. 21404 / o N3 N F F 14700 o
NI C22H27C1FN302419. 18420 F Cl 1471NC23H28N402392. 22393
o_ o\ N\ N 315 Ex. StrucggseMl ecul ar

f prmul [ SQUopi cMFE{ No. pj ecul ar W, ; ; ¥
14 é-ngﬁggﬁﬁmomzﬁ. 18427 Q Mojeculgr feymyla \Menoisgtonie | M+H
CPRB28Br N3O2445. 14446 N O/ ) N 1\ molecular wt.
10855t OrBiNE02417. 22818 7 NasabiotNzo2 | 389.21 390
8]
o e
1560 | Lr \ C23H22F3N303 | 445.16 446
0
0
\o/ NOij
1561 4 C25H29N302 403.23 404
0]
\(\3 N'@'N/j
1562 0 C25H29N302 403.23 404
OOy |
1563 N C21H22N402 362.17 363
) 0
Lo A N
7\
=N
1564 'y C22H21F2N302 | 397.16 398
6]
A
1565 y C22H24N403 392.18 393
0
D@ﬁ@""j
¢
—~"N
1566 | .9 \ C23H25N304S | 439.16 440
S O
\0/ N'Q'NIj
1567 . N C22H21F2N302 | 397.16 398
O
F%N‘O’N/j
1568 L | C23H22F3N303 | 445.16 446
O
PN OO




1475F N C22H27F2N302403. 21404 |
1476NC22H28Br N3C2445. 14446 O N~) N
1477NC23H30CI N302415. 20416 0 '

NC21 H27ClI NA02402. 18403 N-'

N 1401 l\]f'V)2I_IOn

C22H30N402382 24383 0O NN 1

N
I

O\ N/° N F
-1;) Br
N |/ d 1478cl

ND O O 14790 N

éﬁ O C22H30N402382. 24383 r

209 ’7/100"_) I
L=

Nl N\ 1 Nl
T\

N LS50 LINCOZZT VU

ULo04.

\ LTV

_ EN.O _ﬁtructure Molecular formula Monoisotopic | M+H
No. molecular wi.
1569 . N C23H24FN302 393.18 394
O
oL oD
11570 N C20H21N502 363.17 364
O
et
N
=y
1571 N N C21H21FN402 1380.17 381
F ; B o /j
7 \O/ NO N
1572 E o HN C23H30FN302 399.23 400
0
o Oy ags
1573 | 0@ C22H22N4038 422.14 423
o}
%N QN’j
1574 N C23H25N3023 40717 408
Q
&\gﬁ.@“’j
Q
\
1575 \ C23H25N302S 407.17 408
0
&?“NOO
O-
1576 N C23H25N30S2 423.14 424
O
~ Soss
S
A
1577 N C24H27N302S 421.18 422
o]
o O
0
{




Ex. St ruct ureMl ecul ar f or mul aMonoi sot opi cMtH}
No. nol ecul ar wt. 1483N~N C22H29N303383.22384 0 J 1 \

1 0'No 14840 / \ o~ /Y\ N H NC20H26N402354. 21355 N F
Bohl N 1486N

1485N C22H28FN302385. 22386

P ONBAZ 367 23368 02T N—OF O N-—=—1487 N N————— 7
DorpaiBIeS336s 0/ v N iMelaqeimsesNgesMsnoisetapic | M+H
ONd. N1 N 0 1489NC24H33N30B411. 25412 | 0| molecular wi.
1578 \ C24H27N302S | 421.18 422
S
/-0
1579 \ C23H22N40S | 402.15 403
i
N
1580 N C24H27N303S | 437.18 438
O
Q o
1581 \ C24H25N302S | 419.17 420
| g ON’O v
(8]
1582 \ C24H25N302S | 419.17 420
bl
8]
1583 \ C23H23N303S | 421.15 422
?O
1584 N C23H25N30S2 | 423.14 424
O
2
1585 N C24H27N30S2 | 437.16 438
GO
8




~

N C 1491NC23H25N502403. 20404 O N o ~ NG
1492NC23H25N502403. 20404 N °

/' NN O 1490HNC22H29N502395.23396 N O ~. ON

NXN |

t NO I~ N NONON

14930 C20H22N60362. 19363 NN N/ NN 317
Ex. Struct ur eMol ecul ar f or mul 2’6”0' sot opi cMrH+
No—ot — 14940 C25H2HING02427F 20428 t—1— NN+ pre
N Ex.0 1§g'§ﬁ8§%|-|25[\|302375 2037Moiecularformu]a Monoisotopic | M+H
No. molecular wit.
1586 N C24H27N30S 405.19 406
0
\g N'@’Nfj
1587 N C24H27N30S 405.19 406
o]
707
1588 F_F}_F \ C23H22F3N302S | 461.14 462
o)
0
\S/ N’QIN[j
1589 N C25H29N30S 419.20 420
o]
A
1590 N C25H29N30S 419.20 420
8]
A
1591 N C24H25N303S 435.16 436
0
N
\; N’Q'lj
\
o)
o]
| 1592 N C22H24N402S 408.16 409
0
\; N'Q'N,j
7
=N
Q .
1593 ngF C23H22F3N302S | 461.14 462
\
o)
S




o
t

_ N\ / N -~ro 149 6NCI19H21N502351.17352 i o Nr O
I r N\ / NN 1497N O NC20H22N40S2398.12399 S 'S, N N

1

14984 C21H23N50361.19362 N O j g, / N r NN
1499NC20H22N60362. 19363 NNorj N/ \ N ~ N
1500NC22H28FN302385. 22386 0 397N o QN \ /. F
SUINCZ 0241223413 Noj . 0, 0
X. Stacture . Molecular formula | Monoisotopic M-I~H+
No. molecular wt.
1594 N C24H26N402S 434.18 435
0
wa O
N
Pale)
1595 N C21H24N402S 396.16 397
0
%@*NQ*U
O\N’
1596 FN N C21H21FN40OS 396.14 397
1 N O
%ﬂNQN/j
1597 N C25H27N303S 449.18 450
0
OO
,0 °
1598 N C28H33N30S 459.23 460
o}
\g NDNU
1599 N C24H26N402S 43418 435
O
O
oshN
1600 N C25H28N402S 448.19 449
0O
A
N0
A
1601 N C25H28N402S 448.19 449
0
\g N"O—ij
A
N
o




a | ~NoNg F 1502NC22H34FN302391. 26392 o

/ F 1503F NC23H30FN302399.23400 O O/ \ N~

N QIO N\

/N 318

Ex. St ruct ur eMol ecul ar f or mul aMbnoi sot opi cMrH+
No. nol ecul ar wt. 1504' NC22H28FN502413. 22414 N a, o
28422 Nl NG OO NxNg F

k N N F 1505NC23H24FN502421

1506F—F-NE2IHPIFING02429 174300 F - 5 N-aN -
1567NCHiTENI® 2404, 22405 o B Mulacutar fermula | Monoisotopic | M+H
No. molecular wt.
1602 N C24H28N40S 420.20 421
O
-+ O
=N
i
1603 \ C24H26N402S | 434.18 435
8]
o Ot
N
~
(e}
1604 Y C24H25N302S | 419.17 420
O
\g N’Q Nlj
0
1605 \ C20H21N30S2 | 383.11 384
0O
CQ*NQ@
&5
1606 Y C26H28FN302 | 433.22 434
0 $
N
oo
1607 . ﬂh C26H27CIFN302 | 467.18 468
O
OO
CI’@'O
1608 | y C21H21FN40OS | 396.14 397
1 O
Aot
1609 o N\ C24H32FN302 | 413.25 414
OOJ N'@' HA
N T
1610 Y C25H34FN302 | 427.26 428
0
~ O




-N - 1508NC28H33N302443. 26444 o _ Nr3 Ip N\ / 1509N
C24H24N402400. 19401 0 Ol _ N 15100 C24H26N403418. 20419
ON O N Na N 1511NC23H30FN302399. 23400 o N F

O~-b- C22H27FN404430.20431 o O (\ N QNN F 1513N
C22H29FN402400.23401 No _ 13 N ON\ F 319

Ex. Struct ureMol ecul ar for mul3%noi sot opi cMrH+

—
L oI rent . 1S1INC242AN0ALe, firifha | Mombissiopic | Ni+H
ﬁfm-\ [ 1515F chsrlsom\lsozseg@% i N (O e W ¢
NoO molecular wi.

1611 O e N C25H34FN302 | 427.26 428
‘D"Cj"L J{'@; ’:HLW

o C26H34FN302 | 439.26 440
1612 Jj-’ @_g ”@;N:‘\”f

1613 N C25H25N30S 41517 416
O
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Syntheses of pyrrolidinvianilines reguired as intermediates

[ -(éLAmino—2~chlomphenyl)pyrmlidin-3-yl]dimethylamine

Method C-a

3-Dimethylaminopyrrolidine (0.34 g) was slowly added to a solution of
2_chioro-1 fluoro-4-nitrobenzene (0.52 g) in DMF (5 ml). After 1 hour, ethyl
acetate (30 ml) was added to the reaction mixture, and it was extracted
with 10% hydrochloric acid (2 = 20 ml). The aqueous phase was washed

with ethyl acetate (2 x 20 ml), adjusted to pH > 10 with 10% ammonia and
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glacial acetic acid (5 ml) was slowly added dropwise while cooling in ice.
The suspensmn was stlrred for 15 minutes, ﬂltered washed with’ 10%
ammonia (2 x 20 ml) and concentrated. This resulted in the product with
the molecular weight of 239.75 (C12H18CIN3); MS (ESI): 239 (M+H+), 240
(M+H+),

5-Amino-2-(3-dimethylaminopyrrolidin-1-yl)benzonitrile
Dimethylaminopyrrolidine was treated with 2-fluoro-5-nitrobenzonitrile and
subsequently reduced by method C-a. This resulted in the product with the
molecular weight of 230.32 (C13H18N4); MS (ESI): 231 (M+H+),

[1-(4-Amino-3-chlorophenyl)pyrrolidin-3-ylJdimethylamine
Dimethylaminopyrrolidine was treated with 3-chioro-1-fluoro-4-nitrobenzene
and subsequently reduced by method C-a. This resulted in the product with
the molecular weight of 239.75 (C12H18CIN3); MS (ESI): 239 (M+H+), 240
(M+H+),

[1-(4-Amino-3-methylphenyl)pyrrolidin-3-yildimethylamine
Dimethylaminopyrrolidine was treated with 4-fluoro-2-methyi-1-
nitrobenzene and subsequently reduced by method C-a. This resulted in
the product with the molecular weight of 219.33 (C13H21N3); MS (ESI):
220 (M+H+).

tert-Butyl (R)-[1-(4-amino-2-fluorophenyl)pyrrolidin-3-yllmethylcarbamate
Method C-b

tert-Butyl (R)-(+)-pyrrolidin-3-ylcarbamate (1.86 g) was slowly added to a
suspension of 3,4-difluoronitrobenzene (1.59 g) and potassium carbonate
(2.8 g} in DMF (10 ml). After 10 minutes, ethyl acetate (50 ml) was added,
and the mixture was washed with water (3 x 50 mi) in a separating funnel,
dried with sodium sulfate, filtered and concentrated. The residue was
dissolved in DMF (10 ml), and sodium hydride (0.48 g) was added. After 15
minutes, methyl iodide (1.41 g) was then added while cooling in ice. After
30 minutes, ethyl acetate (50 mi) was added, and the mixture was washed
with water (3 x 50 ml) in a separating funnel, dried with sodium sulfate,
filtered and concentrated. The substance was then freated as described for
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was obtained analogously.

_tert-Butyl (R)-{1-(2-fluoro-4-isopropylaminophenyl)pyrrolidin-3- = ..
yllmethylcarbamate
tert-Butyl (R)-[1-(4-amino-2-fluorophenylpyrrolidin-3-ylimethylcarbamate
was alkylated with acetone using triacetoxyborohydride as reducing agent
by method N. This resulted in the product with the molecular weight of
351.47 (C19H30FN302); MS (ESI): 352 (M+H+).

tert-Buty! (R)}-[1-(2-Fluoro-4-cyclobutylaminophenyl)pyrrolidin-3-ylimethyl-
carbamate

tert-Butyl (R)-[1-(4-amino-2-fluorophenyl)pyrrolidin-3-yljmethylcarbamate
was alkylated with cyclobutanone using triacetoxyborohydride as reducing
agent by method N. This resuited in the product with the molecular weight
of 363.48 (C20H30FN302); MS (ESI): 364 (M+H+).

tert-Butyl (R)-[1-(2-fluoro-4-methylaminophenyl)pyrrolidin-3-
yllmethylcarbamate

tert-Butyl (R)-{1-[4-(benzyloxycarbonylmethylamino)-2-
fluorophenyl]pyrrolidin-3-yl}-methylcarbamate was treated as described for
method B. This resulted in the product with the molecular weight of 323.41
(C17H26FN302); MS (ESI): 324 (M+H+).

tert-Butyl (R)-{1-[4-(benzyloxycarbonylmethylamino)-2-
fluorophenyllpyrrolidin-3-yl}-methylcarbamate
tert-Butyl (R)-(+)-[1-(4-amino-2-fluorophenyl)pyrrolidin-3-
yllmethylcarbamate (0.93 g) was added to a solution of N-
(benzyloxycarbonyloxy)succinimide (2.49 g) in dichloromethane (30 ml).
After 12 hours, the mixture was washed with water (2 x 30 ml), dried

- sodium sulfate, filtered and concentrated. The residue was recrystallized
from acetonitrile. The product obtained in this way was dissolved in DMF
(10 ml), and sodium hydride (0.24 g} was added. After 15 minutes, methyl
iodide (0.71 g) was added while cooling in ice. After 15 minutes, ethyl
acetate (50 ml) was added, and the mixture was washed with water (3 x 30
ml), dried sodium sulfate, filtered and concentrated. This resulted in the
product with the molecular weight of 457.55 (C25H32FN304); MS (ESI):
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(R)-[1-(2-Fluoro-4-methylaminophenyl)pyrrolidin-3-ylJdimethylamine
(R)-{1-[4-(Benzyloxycarbonylmethylamino)-2-fluorophenyl]pyrrolidin-3-
yiymethylcarbamic acid tert-butyl ester was treated by method G, and the
resulting amine was methylated by method M. Finally, hydrogenation was
carried out by method B. This resulted in the product with the molecular
weight of 237.32 (C13H20FN3); MS (ESI). 238 (M+H+).
Dimethyl-[1-(4-methylaminophenyl)pyrrolidin-3-ylJamine can be prepared
analogously.

2-Dimethylamino-N-{1-{2-fluoro-4-methylaminophenyl)pyrrolidin-3-yl]-N-
methylacetamide
(R)-{1-[4-(Benzyloxycarbonylmethylamino)-2-fluorophenyl]pyrrolidin-3-
yl}methylcarbamic acid tert-butyl ester was treated by method G, and the
resulting amine was reacted with N,N-dimethylglycine by method E. Finally,
hydrogenation was carried out by method B. This resulted in the product
with the molecular weight of 308.40 (C16H25FN40); MS (ESI): 309
(M+H+).

tert-Butyl (R)-[1-(4-amino-3-fluorophenyl)pyrrolidin-3-ylimethylcarbamate
2 4-Diflucronitrobenzene was freated with tert-butyl (R)-(+)-pyrrolidin-3-
ylcarbamate, methylated and subsequently hydrogenated by method C-b.
This resulted in the product with the molecular weight of 309.39
(C16H24FN302); MS (ESI): 310 (M+H+).

tert-Butyl [1-(4-aminonaphthalen-1-yhpyrrolidin-3-yljmethylcarbamate
Method C-c

tert-Butyl methylpyrrolidin-3-yicarbamate (1.86 g) was slowly added to a
suspension of 4-fluoro-1-nitronaphthalene (1.91 g) and potassium
carbonate (2.8 g) in DMF (10 ml). After 10 minutes, ethyl acetate (50 ml)
was added, and the mixture was washed with water (3 x 50 ml) in a
separating funnel, dried with sodium sulfate, filtered and concentrated. The
substance was then treated as described for method B. This resulted in the
product with the molecular weight of 341.46 (C20H27N302); MS (ESI): 342
(M+H+).

tert-Butyl [1-(4-amino-3-bromophenyl)pyrrolidin-3-yl)methylcarbamate
. 2-Bromo-4-fluoro-1-nitrobenzene was treated with tert-butyl
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NCPRislT8 s DiP4AbE ptEAE2 with the molecular weight of 370.29
(C16H24BrN302); MS (ESI): 370 (M+H+), 372 (M+H+).

Tert-butyl [1-(4-amino-3-cyanophenyl)pyrrolidin-3-ylimethylcarbamate
2-Cyano-4-fluoro-1-nitrobenzene was treated with tert-butyl
methylpyrrolidin-3-yl-carbamate and subsequently reduced by method C-a.
This resulted in the product with the molecular weight of 316.41
(C17H24N402); MS (ESH: 317 (M+H+).

tert-Butyl [1-(5-amino-6-chloropyridin-2-ylpyrrolidin-3-ylJmethylcarbamate
2-Chloro-6-fluoro-3-nitropyridine was treated with tert-butyl
methylpyrrolidin-3-ylcarbamate and subsequently reduced by method C-c.
This resuited in the product with the molecular weight of 326.83
(C15H23CIN4O2);, MS (ESI): 326 (M+H+), 327 (M+H+).

tert-Butyl [1-(4-amino-2,3-difluorophenyl)pyrrolidin-3-yljmethylcarbamate
2,3, 4-Trifluoronitrobenzene was treated with tert-butyl methylpyrrolidin-3-
ylcarbamate and subsequently reduced by method C-c. This resulted in the
product with the molecular weight of 327.38 (C16H23F2N302); MS (ES}):
328 (M+H+).

tert-Butyl [1-(4-amino-2-bromophenyl)pyrrolidin-3-ylJmethylcarbamate
3-Bromo-4-fluoro-1-nitrobenzene was treated with tert-butyl
methylpyrrolidin-3-ylcarbamate and subsequently reduced by method C-a.
This resulted in the product with the molecular weight of 370.29
(C16H24BrN302); MS (ESI): 370 (M+H+), 372 (M+H+).

tert-Butyl [1-(4-amino-2,6-difluorophenyl)pyrrolidin-3-yllmethylcarbamate
3,4,5-Trifluoronitrobenzene was treated with tert-butyl methylpyrrolidin-3-yi-
carbamate and subsequently hydrogenated by method C-c. This resulted in
the product with the molecular weight of 327.38 (C16H23F2N302); MS
(ESI): 328 (M+H+).

tert-Butyl (R)-[1-(4-amino-2-hydroxymethylphenyl)pyrrolidin-3-yl]carbamate
(2-Fluoro-5-nitrophenyl)methanol was treated with tert-butyl (R)-(+)-
pyrrolidin-3-ylcarbamate and subsequently hydrogenated by method C-c.
This resulted in the product with the molecular weight of 307.40
(C16H25N303); MS (ESI): 308 (M+H-+).
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1W@tﬂeﬁb@%@ﬁ%%enyl)pyrrolidin—3-yl}methylcarbama’ce
2-Chloro-1-fluoro-4-nitrobenzene was treated with tert-butyl
methylpyrrolidin-3-ylcarbamate and subsequently hydrogenated by method
C-c. This resuited in the product with the molecular weight of 311.81
(C15H22CIN302); MS (ESI): 311 (M+H+), 312 (M+H+).

tert-Butyl [1-(4-amino-2,5-diflucrophenyl)pyrrolidin-3-yllmethylcarbamate
3,4,6-Trifluoronitrobenzene was treated with tert-butyl methylpyrrolidin-3-
ylcarbamate and subsequently hydrogenated by method C-c. This resulted
in the product with the molecular weight of 327.38 (C16H23F2N302); MS
(ESI). 328 (M+H+).

tert-Butyl {1-(4-amino-2-methylphenyl)pyrrolidin-3-ylmethylcarbamate
tert-Butyl 4-fluoro-3-methylnitrobenzene was treated with tert-butyl
methylpyrrolidin-3-yl-carbamate and subsequently hydrogenated by
method C-c. This resulted in the product with the molecular weight of
291.40 (C16H25N302); MS (ESI): 292 (M+H+).

tert-Butyl [1-(4-amino-3-trifluoromethyiphenyl)pyrrolidin-3-
yllmethylcarbamate

4-Fluoro-2-trifluoromethylnitrobenzene was treated with tert-butyl
methylpyrrolidin-3-yl-carbamate and subsequently hydrogenated by
method C-c. This resulted in the product with the molecular weight of
345.37 (C16H22F3N302); MS (ESI): 346 (M+H+).

tert-Butyl [1-(4-amino-2-chloro-3-fluorophenyl)pyrrolidin-3-
yllmethylcarbamate

2,4-Difluoro-3-chloronitrobenzene was treated with tert-butyl
methylpyrrolidin-3-yl-carbamate and subsequently hydrogenated by
method C-c. This resulted in the product with the molecular weight of
329.80 (C15H21CIN302); MS (ESI): 329 (M+H+), 330 (M+H+).

tert-Butyl [1-(4-amino-2-cyanophenyl)pyrrolidin-3-ylmethylcarbamate
3-Cyano-4-fluoronitrobenzene was treated with tert-butyl methylpyrrolidin-
3-yl-carbamate and subsequently hydrogenated by method C-c. This
resulted in the product with the molecular weight of 302.38 (C16H22N402);
MS (ESI): 303 (M+H+), '
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methylpyrrolidin-3-ylcarbamate and subsequently hydrogenated by method
C-c. This resulted in the product with the molecular weight of 325.84

(C16H24CIN302); MS (ESI): 325 (M+H+), 326 (M+H+). .

tert-Butyl (R)-[1-(5-aminopyridin-2-yl)pyrrolidin-3-yljmethylcarbamate
2-Chloro-5-nitropyridine was treated with tert-butyl (R)-(+)-pyrrolidin-3-yl-
carbamate and subseguently hydrogenated by method C-b. This resulted in
the product with the molecular weight of 322.37 (C16H24FN302); MS
(ESI): 323 (M+H+).

tert-Butyl [1-(5-aminopyridin-2-yl)pyrrolidin-3-yljmethylcarbamate
2-Chloro-5-nitropyridine was treated with tert-butyl methylpyrrolidin-3-yl-
carbamate and subsequently hydrogenated by method C-c. This resulted in
the product with the molecular weight of 322.37 (C16H24FN302); MS
(ESI): 323 (M+H+).

tert-Butyl (R)-[1-(4-aminophenyl)pyrrolidin-3-yllmethylcarbamate
-4-Fluoronitrobenzene was treated with tert-butyl (R)-(+)-pyrrolidin-3-yl-
carbamate and subsequently hydrogenated by method C-b. This resulted in
the product with the molecular weight of 291.40 (C16H25N302); MS (ESI):
292 (M+H+).

tert-Butyl [1-(4-amino-2-triflucromethylphenyl)pyrrolidin-3-
yllmethylcarbamate

4-Fluoro-3-triflucromethylnitrobenzene was treated with tert-buty!
methylpyrrolidin-3-yl-carbamate and subsequently hydrogenated by
~method C-¢. This resulted in the product with the molecular weight of
345.37 (C16H22F3N302); MS (ES!): 346 (M+H+).

tert-Butyl [1-(5-amino-4-methylpyridin-2-yl)pyrrolidin-3-yljmethylcarbamate
2-Chloro-4-methyl-5-nitropyridine was treated with tert-butyl
methylpyrrolidin-3-ylcarbamate and subsequently hydrogenated by method
C-c. This resulted in the product with the molecular weight of 306.419
(C16H26N402); MS (ESI): 306 (M+H+), 307 (M+H+).

tert-Butyl [1-(5-amino-3-methylpyridin-2-yl)pyrrolidin-3-yl)methylcarbamate
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methylpyrrolidin-3-yl-carbamate and subsequently hydrogenated by

‘method C-c. This resulted in the product with the molecular weight of
306.419 (C16H26N402); MS (ESI): 306 (M+H+), 307 (M+H+).

tert-Butyl [1-(4-amino-2-hydroxymethyiphenyl)pyrrolidin-3-
ylimethylcarbamate

(2-Fluoro-5-nitrophenyl)methanol was treated with tert-butyl
methylpyrrolidin-3-yl-carbamate and subsequently hydrogenated by
method C-c. This resulted in the product with the molecular weight of
321.42 (C17H27N303); MS (ESI): 322 (M-+H+).

tert-Butyl [1-(4-amino-3-chloro-2-cyanophenyh)pyrrolidin-3-
yllmethylcarbamate
2-Chloro-6-fluoro-3-nitrobenzonitrile was treated with tert-butyl

. methylpyrrolidin-3-yl-carbamate and subsequently hydrogenated by
method C-c. This resulted in the product with the molecular weight of 350.5
(C17H23CIN4O2); MS (ESI): 350 (M+H+), 351 (M+H+).

tert-Butyl [1-{4-amino-3-methylphenyl)pyrrolidin-3-yljmethylcarbamate
4-Fluoro-2-methylnitrobenzene was treated with tert-butyl methylpyrrolidin-
3-ylcarbamate and subsequently hydrogenated by method C-c. This
resulted in the product with the molecular weight of 291.40 (C16H25N302);
MS (ESI): 292 (M+H+). :

tert-Butyl [1-(5-aminopyridin-2-yl)pyrrolidin-3-yl]lcarbamate
2-Chloro-5-nitropyridine was treated with tert-butyl (R)-(+)-pyrrolidin-3-
ylcarbamate and subsequently hydrogenated by method C-c. This resulted
in the product with the molecular weight of 278.36 (C14H22N402); MS
(ESI): 279 (M+H+).

5-(3-Dimethylaminopyrrolidin-1-yl)pyridin-2-ylamine

A suspension of 5-bromo-2-nitropyridine (2 g), 3-(dimethylamino)pyrrolidine
(1.14 g), {R){+)2,2'-bis(diphenylphosphino)-1,1-binaphthyl (0.5 g},
palladium(ll) acetate (0.09 g), cesium carbonate (4.5 g) in toluene (20 mi)
was heated at 100°C for 3 hours. Cooling to room temperature was
followed by extraction with 1N hydrochloric acid (2 x 100 ml). The aqueous
phase was adjusted to pH > 10 with ammonia, extracted with ethyl acetate
(2 x 100 mi}, dried with sodium sulfate, filtered and concentrated. The
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N-[1-(4-Aminophenyl)-4-hydroxypyrrolidin-3-yi]-N-methylacetamide
trans-N-(4-Hydroxypyrrolidin-3-yl)-N-methylacetamide was reacted with
4-fluoronitrobenzene by method C, and the product was subsequently
hydrogenated by method B. This resulted in the product with the molecular
weight of 249.32 (C13H19N302); MS (ESI). 250 (M+H+).

trans-N-(4-Hydroxypyrrolidin-3-yl)}-N-methylacetamide

tert-Butyl trans-3-hydroxy-4-methylaminopyrrolidin-1-carboxylate (1.0 g,
tetrahedron: Asymmetry 2001, 12, 2989) was mixed with pyridine (1.5 g)
and acetic anhydride (0.567 g). After 3 hours, volatile fractions were
removed under high vacuum. The residue was treated by method G. This
resulted in the product with the molecular weight of 158.20 (C7TH14N202);
MS (ESI): 159 (M+H+).

trans-1-(4-Aminophenyl)-4-dimethylaminopyrrolidin-3-ol
tert-Butyl 6-oxa-3-azabicyclo[3.1.0]hexane-3-carboxylate (2.0 g,
tetrahedron: Asymmetry 2001, 12, 2989} was stirred with dimethylamine
(40% ag., 10 ml) for 12 hours. The mixture was concentrated and
partitioned between water and ethyl acetate. The organic phase was dried
over magnesium sulfate and concentrated. The crude product was treated
by method G. The resulting amine was reacted with 4-fluoronitrobenzene
by method C. The resulting nitro compound was hydrogenated by method
- B. This resulted in the product with the molecular weight of 221
(C12H19N30); MS (ESI): 222 (M+H+).

[1-(4-Aminophenyl}-4-methoxypyrrolidin-3-yl]dimethylamine

An alternative possibility is for the nitro compound prepared in the
preceding method to be alkylated with methyl iodide by method F and then
hydrogenated by method B. This resulted in the product with the molecular
weight of 235 (C13H21N30); MS (ESI): 236 (M+H+).

[1-(4-Aminophenyt)pyrrolidin-3-yl]dimethyiamine
Dimethylpyrrolidin-3-ylamine was reacted with 4-fluoronitrobenzene by
method C, and the product was subsequently hydrogenated by method B.
This resulted in the product with the molecular weight of 205.31
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Trisodium phosphate (3.56 g) was added to a solution of 4-nitroaniline (5.0
g) in acetonitrile (30 ml) and, at 0°C, 2-bromo-4-chlorobutyryl bromide (11
-g) was added. After one hour, a solution of sodium hydroxide (3.2 g) in
water (10 ml) was added, and the mixture was vigorously stirred at room
temperature. After 6 hours, the same amount of sodium hydroxide solution
was again added, and the mixture was left to stand overnight. The reaction
solution was diluted with water and extracted with ethyl acetate. The
organic phase was dried over magnesium sulfate and concentrated. The
crude product (0.5 g) was heated with dimethylamine (160 mg) in toluene
(20 ml) at 80°C for 3 hours. The reaction solution was diluted with water
and extracted with ethyl acetate. The organic phase was dried over
magnesium sulfate and concentrated. The crude product was
hydrogenated by method B. This resulted in the product with the molecular
weight of 219.29 (C12H17N30); MS (ESI): 220 (M+H+).
1-{4-Aminophenyl)-3-(7-azabicyclo[2.2.1]hept-7-yl)}pyrrolidin-2-one was
obtained in an analogous manner.

-4-[3«7-Azabicyclo[2.2.1]hept-7-y)pyrrolidin-1-yl]phenylamine
1-(4-Nitrophenyl)-3-(7-azabicyclo[2.2.1]hept-7-yl)pyrrolidin-2-one (0.25 g) in
THF (10 ml) was mixed with borane-THF complex (1M in THF, 0.83 ml)
and boiled under reflux for 3 hours. After the reaction was complete, the
mixture was diluted with water and adjusted to pH 9-10 with hydrochloric
acid (4N). Extraction in ethyl acetate, drying and concentration of the
organic phase afforded a crude product that was hydrogenated by method
B. This resulted in the product with the molecular weight of 257.38
(C16H23N3); MS (ESI): 258 (M+H+).

(R)}-1'-(4-Aminophenyl)-[1,3"]bipyrrolidinyl-2-one

tert-Butyl [1-(4-Nitrophenyl)pyrrolidin-3-yljcarbamate was treated by
method G. The crude product (1.4 g) was dissolved in acetonitrile (20 ml)
and mixed with trisodium phosphate (0.67 g) and 4-chlorobutyryl chloride
(1.1 g). After 2 hours, sodium hydroxide (0.6 g) in water (10 ml) was added
and the mixture was vigorously stirred. After 12 hours, the same amount of
sodium hydroxide solution was again added, and the mixture was stirred for
a further 24 hours. The concentrated reaction solution was partitioned
between water and ethyl acetate, and the organic phase was dried and
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the product with the molecular weight of 245.33 (C14H19N30); MS (ES!):

246 (M+H+).

1-Methylpiperidine-3-carboxylic acid [(R)-1-(4-aminophenyl)pyrrolidin-3-
yllmethylamide

tert-Butyl (R)-[1-(4-nitrophenyl)pyrrolidin-3-yljmethylcarbamate was treated
by method G and reacted with 1-methylpiperidine-3-carboxylic acid by
method E. Finally, hydrogenation was also carried out by method E. This
resulted in the product with the molecular weight of 316.45 (C18H28N40);
MS (ESI): 317 (M+H+).
(R)-N-[1-(4-Aminophenyl)pyrrolidin-3-yi]-2-dimethylamino-N-
methylacetamide was obtained in an analogous manner using N,N-
dimethylglycine.

N-[(R)-1-(4-Aminophenyl)pyrrolidin-3-yl}-N-(2-diethylaminoethyl)acetamide
N-(2-Diethylaminoethyl)-N-[(R)-1-(4-nitrophenyl)pyrrolidin-3-yllacetamide
was hydrogenated by method B. This resulted in the product with the
molecular weight of 318.47 (C18H30N40); MS (ESI): 319 (M+H+).

N-(2-Diethylaminoethyl)-N-[(R)-1-(4-nitrophenylpyrrolidin-3-yljacetamide
Acety! chloride (2.9 g) was dissolved in 50 ml of dry dichloromethane,
mixed with 5.3 ml of triethylamine, and after addition of N,N-diethyl-N'-[(R)-
1-(4-nitrophenyl)pyrrolidin-3-yl]-ethane-1,2-diamine (5.8 g), stirred at room
temperature for 30 minutes. Subsequently, (LCMS check), water (10 ml)
was added to the reaction, and the mixture was extracted with
dichloromethane (2 x 10 ml). The combined organic phases were dried
over magnesium sulfate, the solvent was removed, and the crude product
was separated by chromatography on silica gel (dichloromethane/methanol
10:1). This resulted in the product with the molecular weight of 348.45
(C18H28N403); MS (ESI): 349 (M+H+).

N,N-Diethyl-N'-[(R)-1-(4-nitrophenyl)pyrrolidin-3-yljethane-1,2-diamine
tert-Butyl (2-diethylaminoethyl)-[(R)-1-(4-nitrophenyl)pyrrolidin-3-
yllcarbamate (7.9 g) was reacted with trifluoroacetic acid by methed G. This
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tert-Butyl (2-diethylaminoethyl)-[(R)-1-(4-nitrophenyl)pyrrolidin-3-

yllcarbamate

'tert-ButyI [(R)-1-(4-nitrophenyl)pyrrolidin-3-yljcarbamate (6.0 g) was
dissolved in 50 mi of N,N-dimethylformamide and, after addition of sodium
hydride (1.1 g), stirred at room temperature for 30 minutes, and
subsequently chlorethyldiethylamine hydrochloride (4.1 g) was added. The
mixture was subsequently stirred at room temperature with exclusion of
moisture for 4 hours. The reaction was stopped by adding water (50 ml),
and this was followed by extraction with ethyl acetate (3 x 50 ml) and
drying of the combined organic phases over magnesium sulfate, and
removal of the solvent. This resulted in the product with the molecular
weight of 406.53 (C21H34N404); MS (ESI): 407 (M+H+).

Piperidine-4-carboxylic acid [4-(3-dimethylaminopyrrolidin-1-
yhphenyllamide

Piperidine-1,4-dicarboxylic acid mono-tert-butyl ester was reacted with [1-
(4-aminophenyl)pyrrolidin-3-yildimethylamine by method E, and the product
was then treated by method G. This resulted in the product with the
molecular weight of 316.45 (C18H28N40); MS (ESI): 317 (M+H+).

Synthesis of amines required as intermediates

Spiro[1,3-benzodioxol-2,1'-cyclopentane]-5-amine

A solution of spiro[5-nitro-1,3-benzodioxol-2,1'-cyclopentane] (8.8 g) in

methanol (90 mi) was hydrogenated under 6 bar in the presence of

palladium on carbon (10%, 0.1 g). After 30 minutes at room temperature,
the mixture was filtered and concentrated. This resulted in the product with
the molecular weight of 191.23 (C11H13NO2); MS(ESI): 192 (M+H+).

Spiro[5-nitro-1,3-benzodioxol-2,1-cyclopentane]
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vofishlgrametianeuvas seded gmny\ﬂs@ at 10°C to 65% strength nitric acid
(65 mi). After 2 hours at 5-10°C, the mixture was diluted with water, the

organic phase was separated off, and the aqueous phase was extracted
twice with dichloromethane. The combined organic phases were washed
with water until neutral, dried over sodium sulfate, concentrated and
crystallized from heptane. This resulted in the product with the molecular
weight of 221.21 (C11H11NO4); MS(ESI): 222 (M+H+).

Spiro[1,3-benzodioxol-2,1'-cyclopentane}]

Catechol (11 g) and cyclopentanone (9 ml) were heated under reflux in
toluene (150 ml) with p-toluenesulfonic acid (0.18 g) with a water trap. After
18 hours, the mixture was concentrated and purified by chromatography
(silica gel, heptane/ethyl acetate 4:1). This resulted in the product with the
molecular weight of 176.22 (C11H1202); MS(ESI): 177 (M+H+).

5-Chloro-2',3",5',6"-tetrahydro-1'H-[2,4"Ibipyridinyl-4'-ol

Butylithium (15% in hexane; 7.6 ml) was added dropwise to a solution of 2-
bromo-5-chloropyridine (2.0 g) in diethyl ether (50 mi) at —78°C and, after
one hour, a solution of N-tert-butoxycarbonyl-4-piperidinone (2.1 g) in
diethyl ether (10 ml) was added dropwise. After 30 minutes, water was
cautiously added, and the mixture was extracted with ethyl acetate. The
organic phase was dried over sodium sulfate, filtered and concentrated.
The residue was treated by method G. This resulted in the product with the
molecular weight of 212.68 (C10H13CIN20); MS(ESI): 213 (M+H+).

The following were obtained analogously:
5-Fluoro-2',3',5",6'-tetrahydro-1'H-{2,4'bipyridinyl-4'-ol
6-Chloro-2",3',5',6'"-tetrahydro-1'H-[3,4']bipyridinyl-4'-ol.

6-Cyclopentyloxypyridin-3-ylamine

A mixture of 2-hydroxy-5-nitropyridine (1.4 g), cyclopentyl bromide (1.5 g}
and potassium carbonate (3 g) was heated in DMF (20 mi) at 80°C for 6
hours. The mixture was diluted with water and extracted with ethyl acetate.

The organic phase was dried over magnesium sulfate and concentrated.
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tetrahydropyridine (3.0 g) in dichloromethane (10 ml) was added, and the
mixture was stirred at room temperature overnight. After addition of
hydrochloric acid (1N}, the phases were separated and the organic phase
was washed with water, dried over magnesium sulfate and concentrated.
This resulted in the product with the molecular weight of 191.25
(C12H14FN); MS(ESI): 192 (M+H+).

Synthesis of carboxylic acids required as intermediates

4-(4-Methylpiperidin-1-yl)benzoic acid

4-(4-Methylpiperidin1-yl}benzonitrile (1.2 g) was heated to reflux with
potassium hydroxide (0.7 g) in water (2 ml) and ethylene glycol (8 ml) for 3
hours. The mixture was diluted with water, washed with ethyl acetate and
acidified with 2N hydrochloric acid. The precipitated product was filtered off
with suction, dissolved in dichloromethane, dried over sodium suifate,
concentrated and crystallized from diethyl ether. This resulted in the
product with the molecular weight of 219.29 (C13H17NO2); MS(ESI): 220
(M+H+).

4-(4-Methylpiperidin1-ylhbenzonitrile

- 4-Fluorobenzonitrile (1.21 g) was heated with 4-methylpiperidine (1.00 g) at
180°C for 1 hour. The mixture was then taken up in ethyl acetate, washed
with water, 2N sodium hydroxide solution and saturated sodium

bicarbonate solution, dried over sodium sulfate, concentrated and
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oy mathod Erand themhvdsalyzed byengthod 6. Whistreshiléed in the
Wr@&k&t%thvv%ghbleeﬁta?»%éﬂ of 247.30 (C14H17NO3); MS (ESI): 248
(M+H+). '



(C16H25N303); Ms (ESI): 308 (MrH+). 334 tert-Butyl [ 1
-(4-am no-2-ch | oro phenyl) pyrro lid in-3-yl]

nmet hyl ca rbamate 2-Chloro-I-fluoro-4-nitrobenzene
was treated with tert-butyl nethyl
pyrrolidin-3-ylcarbamate andsggbsequently hydrogenat ed
by method, 5 C-c. This resulted in the product wth

t h@ml@w%ﬁompﬁﬂ@s wereobtained ?’@319912'-2@’ N3Q2); MS

(%ycl@éénté%&:ﬂrbon IﬂahﬁMﬂﬁ?ﬁethbiﬂenE@h?’écmé
ro rrol. .id i
n- S G piopentanesaonaming

’%6‘?‘8n| trobenzene
waz-Huaratdeftysiopbntaeicathdnyamiebtydrzpio adid di n- 3 10

£ SREUBBL RaRRA HHORMIROL AN RBREIRRER Y orL ol

--m@@vcl@pemamewbpmlanﬁmﬁsmp acb (ESI): 328
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| car ba tert-Butyl
9= %ﬂ%{qﬁgﬂnﬁﬁn% "wa enzoiaaed with

t 95-C+ﬂmb¥4- Idb)énMdc@rbcﬂWﬁarﬁtﬁd)ﬂCmbhmb@nmﬂ acid

e 8ot/ te'ﬁy% A A Rnlb e Il e ues gt of

2%{(@c(®mmm)bon§@aﬁﬁﬁb]ben2®2 ach-Ht) . 20
tert-Butyl

[1-(4-am no-3-trifl uoronet hyl phenyl ) pyrrolidin-3-
yl]msthyl carbamate 4-Fl uo ro-2-trifl uoronmethyl nitro

L&ictadayt vl rret hyI
hy r%él.étﬁﬂg?gfg U%JFQE&%Q%;UGHE%E(H t}ﬁgﬁﬁ )§/)Phen¥]]eethanone in

is T e
pr&duat ofididxaneewas! dropped dwpglse mito 2!536343308NaOH 1.6 g of

{ TBHTAS I 6 AdhbotWatsr o he Fiikaro NS SRR At Tgom tperature for
VI dGTRRYIRABRATRLS Fodfod 4 HOIO 13y 811 OTHY dicks UHBARAS was

was treated w tert- uyI 30 methylpyrro I'id
i rdegoppasedr by addirg ansbdiutsdiguliite sglutigay agdrtheedhbysolutuon

hod C.c L ted d .
e e intey o Srens sttotBrS pEickseislion med(Biygd for 20
328irMdHThe mt(dwrwés ek@bbte@Uinith ethyl acetate. The combined

[ 1- (4- am no- 2-cyanophenyl ) pyrrol i din-3-yl ] net hyl car bam
at@gasic3plagseso diiel] gweo isodiusp esidtate, warcanterteddinnivaeuo and

SR, R OPLE Tk MR AR, Bibuct win o

r &ﬁulebﬁlérmmlgﬂ‘t&)fmmm‘l IHIBFOBE MBI(ESH): 2D7 iR14ght). of
302.38 (Cl 6H22N4OR); Ms (ESI): 303 (MrH+). 335

tert-Butyl

[h-?mmm@ ~PBtHIsutdxyphBiYIpstAANNYr r ol i di n-3- yl ]
gl carba mate

B85S goefNald wasaddes to pl sotution ebBARéanel dapentarg]tiad m! of
g
C0E, St S W T ] B0 Do rorhS AR R, Ther

r €x812 egl ofnSMh@fIOdjmetopMetnbn‘ehWaﬁDétﬁin aandwetheghtnixtbire was
325, 84 (CI6H24CIN302): VS (ESI). 325 (M)

( MIIFI‘-BF at rgom gﬂ'flpgra(tlpq)e pvernight. The Weqx@wcplatlog %vas taken up
'Zfi&%l‘tlﬂlo feft@lang'\pasgh%:il WTES PinCRARE éaor anic phase s dried

nitro pyridine was treate
ve(‘-ls)odpyn rselifate @ng- mnmxtmwmmaeumn'ﬂhe Lrbsekhug n:tdrypound

d C.b. Thi lted th
oS et firihbs LG R GREIY 305, a7
( qjhel_%ﬁg\lf}rl?’n(gjzgdmpounés we}e ogtzame(c]w nal%gousiy

4-Cyclobutoxy-3-fluorobenzoic acid
3-Fluoro-4-(2-methylcyclopropylmethoxy)benzoic acid

mlo @r‘it% rbbn%l%n'lu ﬁ)éﬁj??lﬂudf'em%thdlgrbg%ﬁ&c acid



tert-Butyl

" [1-(5-am nopyridin-2-yl)pyrrolidin-3-yl]nmethyl car banat
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e 15 2-Chloro-5-nitropyridine was treated with
tert-butyl nethyl pyrrolidin-3-yl- carbanmate and
subsequent |y hydrogenated bysggthod C-c. This resulted

in r odu t W t | ecul ar vvel ght of 322.37
(d‘é%gfwﬁ?& WBXV)(%@ Or%f@ 20 tert-Butyl

( R)—Fﬂlbroxkkaim*redipﬁmpphdipﬁ-yhdxy;bemzarcwdmet hyl car bamat e

CRIFABE SO el L,

nwhmymwlm3w|0ﬂyibenzcu@apﬂed in the

pr@-gli‘ﬁc C%?rdlfﬁ?n ?@&@Jﬁﬂu%ggmo@fac%gl 40
.. 25 tert-Butyl
[13 Juotadsc-methylpipgediBr ImethrsIPENZSIE @6Id di n- 3-
yl ] met hyl carba nmate

4-Fl uoro-3-trifluoromnethyinitrobenzene was treated

with tert-butyl nethylpyrrolidin-3-yl-carbamate and
suba4difiupsppheoexybaazed dsid 30 method G-c. This

S A BT S O o iy

tef4{2 %fﬂuorophenoxy)benzoate in 2 ml of THF/water (1:1). The solution
[1- 5-am no- methlp%Hdln yI_E ¥rrolld|n3yl]methy
) esth

| ceiapheatadat 110HE deobahowrshyh twaspheniremaovied in vacuo,

r I

r 550 B e s s i roBrg g ha PR bickrafarine gL
Thilsis r essultedd i ntﬁdwepmﬁqdmﬁmm the trneleonlae c wWeightwaif gR60.04
of 306,419 (CL6H26NA 02,? gESI ): 306 (MrHt), 307

( NEABFBR20DI). M (RS1): 25
[1 (5-am no-3-net hyl pyridin-2-yl)pyrrolid in-3-yl]
nmet hyl carba nate 336
2-Ethiyb4-¢2 3-ditadrpphénoxy)bepzoatdi ne vvas t reated with

S bR8 Befina T sl @ Sl b R io 6F 2.4-fifgrophenol n 0.5

r GRHbLE BAE NTRE PedbiRAUMhS \Witidd! Aterodhh ?&Héﬁl’fat%' 9h145%hinutes.
306. 419 (C16H26N402) Ms (ESI): 306 (M

( Mihen 0.529 @tofEe;thyll 4-fluorobenzoate in 0 5 mi of DMF was added
[1- 4- am -h oxynet hyl pheny,l ) oli di n- .
GrhEIAST o i JACiT SV eiog " HEBLGRGIERE: g cooling
Waﬁ)nbéﬁﬁtél%@ inivialub &irid-tPlet rekiduseabkeh Bilik @thyl Gcetate/water. The
in-3-yl-ca rba mate and subsequently hydrogenated by

1¢thdiacsdpte Rhasenvas washed dareentimas %M@@( dﬁlqduover:resodlum
?%Lﬁ%ﬁl, aé%ﬁr(tt%'_ngé equf;n %?a]cuézaﬁglgm@p%) pre'ggrétﬁgl )"lPLg.ZThIS
[ Yesditaahinrthe protilictiveiii 2 tey aolutamweipht 62 78108 {G15H12F203);

120 CEoVk 578 (B eat e with tert butyl

L barg%%;ﬁ ag,sub t (A
hyd%ggg%&%bﬂénomb‘%o % [ s%esul ted In t%w(mth [1-(4
pranﬁuophamyl)pyrﬂmdadmaﬁB-q&dmetMéwghte oy n8AHBodb E-b. This resulted in

¢ B Rk tnEmoledutar Welght O 437,18 %C A 28RN D2); M

[%ESﬁy 3BBINHIHRISMRBRINMbIdAdetAk! di n- 3-yl ] met hyl car ba
4- Fl'uor o-'2- met hyl ni trobenzene was treated wth

tert butyl nethyl pyrrolidin- 3-ylcarbanmate and

suybse dro enated by method C-c. This

rg%@}lﬁ’ "rg”ﬂ}/qt y&e de@If th the nol ecul ar wei ght of

2¥cthol 4-6Y61FPRRABthoxWenzESte wag @¥ky(diettnith bromobutane by
method H and hydrolyzed by method P-a. This resulted in the product with
the molecular weight of 224.26 (C12H1604); MS (ESI): 225 (M+H+).
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25 tert-Butyl

[ 1- (5-am nopyridin-2-yl)pyrrolidin-3-yl]carbanate
2-Chloro-5-nitropyridine was treated with tent-butyl
(R-(+)-pyrro lid i n-3- ylcarbamate and subsequently
hydrogenated by method C-c. Ehgs resulted in the
product wi.th the nol ecul ar wei ght of 278. 36
(CIHWNN@Q compoynds werg prepased pinpipgously: '
5-4%%@3,@&}(1&@2%%26@ ac_ﬂ?n- 1-yl )d_pylrI <(il2n )2 ylga?1dne A
su siop o -brono-.2-ni tropyridi ne g), 3-

B EHPARP T RATROH Bite (1. 14 ).

( R-Butyay-2-chlirshemzhie agidphosphi no) - 1, 1' - bi napht hyl
(0,4° 3% i . cetate (0.09 g), cesium
ca?b%odgeé%ye§%4&§léé§\%%ﬁ%é+ égﬁe (20 M) was heated at
104Butexy-3 3dianioro-Sovetheyybenzaie acidenper at ure was

f okl - t [ hydrochloric acid (2 x
10% E%F?’%’ %3’@’6 téﬁ&ﬂu&ﬂbﬁg%&ec\%giy adjusted to pH > 10

e aqueous p
V\/i’t“rB'«E‘PPbe%Tf'HP“g%@f\ZQ&@‘ddvmth ethyl acetate (2 x 100

m 34\0@[3}|.ex:ibwbkfg)mwg¢iaul fate, filtered and
he 337 substance was then treated as

co rated.

de@%?'ﬁ{'?é'goxfy PEUCASH B. This resulted in the product
wi 4B utdvey-2ohecobemzoie gt of 206. 29 (Cl1 H1I8FN4); MS
(ESI): 207 (M+tH+). 5 N[1 -(4-Ami no phenyl)-4-hyd
rox%’pyrro lid i n-3_-yIC%-N- net hyl aceta mide trans-
N-4-Fregemosstpylbeoroicdcich- 3- yl ) - N-net hyl acet ani de was

r eg6ditrh Midride (?0% WP 45 @?%ﬁ%ﬁlti@é@lgﬁggeg t&a ﬁ%‘t&on of

t he product was subsequent ogen

me

B. PropaRok (95,01 BdPME BralpfBangas avelktiom éea%ﬁ%cmﬂawl 4-

vebghioraéthdben38ateGl G PWES2Hd e VBALESE hourh Ghé Miktble was

Ilgp%;{l cll;]r?ectt)%é\{q%d\é{%@ %ﬁ]{j(rjghllléal%lej%at We organic phase was dried

t r aves-rBadryahiumsulfateea iy cantenirated .ol halresiduecwab tyydradyzed by

t " )

i et i THRTRELA8A PR ol e dibteckid Ulfor

(O’I%?&ﬁ@ﬂﬁﬂﬂ@ﬁ);é\ﬂﬁdﬁrﬁli 1961 (M+HB. fracti ons were 15

r ' i s treated b

n%' E" ﬁﬂ'a“ﬁ?“b?gzﬁﬁ’éﬁagﬁza e the

mot-Ede e V'gﬁﬂzﬁﬁafgg. 20 (C7H 14N202); MS (ESI):

t15&B(UM*#lﬁ4ethylbenzcr-]ic aclid i et ol am 3ol
rans-1-(4- enyl )= 4-di ne am nopyrrolidin-3-0

20@%@!@{}’{@%@5@%@%3&5@ bi coyciol3 1 0] hexa n

e-8Phanpkyngthyltenzpk 4cig, tetrahedron: Asymmetry 2001,

A DL (1000

[ ‘ture was concentrated and
pat-t PYridipredylgereillaabeeic a6l et hyl acetate. The
oraus@hgoihflégﬁnlwgﬂnﬁgthgaenwgrac{aagnesit um f’“'df gtS eband
copcent r,at ed. e crude product was treate y
rre‘?‘ﬁl?g)ﬁ'é'ylwglé%’ﬂﬁq? Ag%ni ne was reacted with
4-4-Phengisuifamherteiisendoic aeithod C. The resulting nitro
co . d B. This resulted
R b PR O R el 3P e g of 221
(gékﬂ?mm ylsmr(yﬁseyhyl)beazcweml ). 303[ 1I | di met byl am
- (A A A< gl i di n- 3- i me am n
- fé%f@y%%ﬁé%%/nﬁ’et OOy 5618 y y

al'terhativeé pos Ity 1s for the nitro conpound
pr CidprpphemexymgtbydRrM7pitatiHod to be al kylated with

med-Tykloboth x§enditlylIbehAsd akicend then hydrogenat ed by
ted in tﬂwe product with the

mslf §Od B. t‘l’hls res _
mot e¥GeRENIMYRthYPensgic@eld 31p1 N30): M (ESI): 236
( M-ByElohexyloxymethylbenzoic acid

4-sec-Butoxymethylbenzoic acid

4-Pentoxymethylbenzoic acid



35 [1- (4- Am nophenyl ) pyrrolidin-3-yl]di nethyl am ne
Di met hyl pyrrolidin-3-ylam ne was reacted with

4-fl uoroni trobenzene by nethod C, and the product was
subsequent |y hydrogenated by method B. This resulted
in the product with the nol eggpar wei ght of 205.31 338
(C12H19N3); Ms (ESI): 206 (MtH+). 1-(4-Am

- inophenyl)-3-d inmethyl am nopyrrolidin-2-one Trisodium
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phosphate (3.56 g) was added to a sol ution of

o MO s Suhydro B CCBOEN BRI | £4h B T R
add salutiontaf 4-kydsarivabenzoie acig (Ooh ghfetRydd-um hydr oxi de
( %%@blob@nt%bﬁfbo&}@té"gd.3?‘%}2 RRAdsbiudiibulib ﬁicr%'c%&g g’l"tg) mg)

was Vi goraously. stirfed at m tenperature, A

hdl reé"?grﬂcr{ é* 2 aﬁéwaﬁmﬂ@d &NdepEaTive fﬁ%? GRUFRe ef:h@l cAncsAtrated
vva@aag@ir;] gokudde Wasamgiﬁbh%lygﬁﬁéb;amii\}eﬂﬂPLef T_hfe ﬁscﬂ%t%ﬂ_cfeﬁction
over.ni . reactio SO i on | ed w )
orrolE s Sl 5T el hycRoed bk eid i thig Tl in the
phareduchwsithl theenhoteceiarvegjghsoil@d 425 { @1 8HARN203); MS (ESI): 245
cmﬁq_p)"at ed. The crude product (0.5 g) was heated

Wi di‘fret hyl amine (160 ng) in toluene (20 m) at 80C
for 3 hours. The reaction solution was diluted with

water and extracted with ethyl acetate. The organic
phase was dried over 15 magnesi um sul fate and

Cm%mx@%thakﬁ)eﬁku@%m oduct was hyd_r ogenat ed by

e By 2 sty ash g eaR ARG Wi - rbEjobutang by

( Maethod H. Tiiel resutingpdidaliyde 3.4 1) az dinixape {602 ndl) tvas mixed

| s 400 o B DG 2.4 i, e

] Hbgtso.iptmn)vp@a gepleditp 19°Cy. ]q@mim @{ﬁq@m chlorite {3.61 g) in

o VAEPULIERIARAS Sdded i Sacthne Bafiie Ehiehbturevid Ayt

bdP&REd ﬁﬂgacaﬁmeuteglaﬁwithe ?ﬁﬁa(ﬁoomg remPletgsasiymesyifite

urdes g)tfwfa‘s wddedr Aena fUrtherAfs lg!ir?dttég (jlthe@?-thiNQE adipssted to 2

c . e was. diluted w wa an

P FefrophEr iy e o nE vt B Veliln dPtoiigy Baporator.

Extheagquenus phasehyas asleacted, with gthybacetdte dinesorgeaic phrase
f : j f tnci

e a Brie® bIGnagROSEM, SNIb Rforid ShUXErECRIYEN, THE residue

prMRFLBYMNGT by prapassivecid PaE . digrasulied isthesproduct with the

( GASIHRGRBWeid® of BBU)26 @OBH MidH), -M§@E_sgj; 225 (M+H+).

( @-B&tm?%—éﬁib?&@ﬂﬁ@ﬂo&ybémfbi&: BERMWVAS bbindd ad bYfroduct.

tert-Bufyl [1-(4-N

i trophenyl ) pyrrolidin-3-yl]carbamte was treated by

met hod G The crude product (1.4 g) was dissolved in

adetloRrapaxyethyDbentgic agiti mi xed with trisodi um

pf]\ﬂ’étﬁﬁ}ﬂ&-%lA f@d@&ﬁhﬁﬁen% !@rmgygaééalbgsfﬁk gm%vd @l) was

(1.1 g)._ er 2 hours, sodium roxide (. in’

waeiged With propyliadidgddetio). e thee sedium hydiige (50% in oil, 0.53

Vigy wmh GE@tAfgeﬁ'mb lceﬁ{ncﬁlthéax@m'eﬁﬁic rbg@ti(zra,rtﬁe ﬁﬁ% vids

SOo@l U roxirae .sol utli on was agal n,a n

> SR AEOGL o D iyt W8S oA ASEE JPMGR hracted

c ovitteethybaeatates aot itoe osgdnit ipbaseasaspdidd overrsedilratsudfate,

o TieGfec it ShidenBfed St réliflic s Bl Lo AR RothEd P-a

hyldiorshieddn Bie predetivith thainoleewar weight of 208.26
(C12H1603); MS (ESI): 209 (M+H+). -
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the product with the nol ecul ar wei ght of 245. 33
(C141-11 9N30); Ms (ESI): 246 (MtH+). 5

1- Met hyl pi peri di ne- 3-carboxylic acid

[ (R -1-(4-am nophenyl)pyrrolld in-3- yl]nethylamde
tert-Butyl (R-[1-(4-n 3

i trophenyl) pyrrolidln-3-yl] me?ﬂyl carbamate was treated
by method G and reacted w tbfaim’s

1- met hyl pi peri di ne-3-carboxylic acid by nmethod E.
Finally, hydrogenation was also carried out by nethod
E.1.Thi sA E8mpoufg Wf tieslformulde product with the :
nol ecul ar wei ght of 316.45 (C18H28N40O); Ms (ESI): 317
( MrH) .

(R) - N-[ 1- (4- Ani nopheny! ) pyr T ol o
no- N et hyl aci%m' de yas, obtali

- 3-yl ]-2-dl met hyl am
R® an anal ogous -

manner usi N, di lyci BRZ2R
N[mﬁqK(/%m no efy! ) pyreuii d Rk,
in-3-yl]-N-(2- dhgghyl iLndet hy R#i de :
N-(2- D et hyl am thyl)-N[(R) =ni trophenyl) pyrr ol

idin-3-yl]acetam de was hydRRgRE FRd by pethod B.

This resulted in the product with the nol ecul ar wei ght

of 318.47 (C181-130N40); M5 (ESI): 319 (MtH+).

N-ifi ZvHitie theyineahimgetdrgl ) - N[ (R) - 1- (4-ni trophenyl ) pyrr ol

idin-3-yl]acetam de Acetyl chloride (2.9 g) was

di ssolved in 50 ml of dry dichloronethane, mxed with
5.R1,1R2 of indepentghthndhene andthef i Cadel)tallonl, CR78R79)0-

N, N-di eth N _
A rm-n(%g%-maq(gn-n@ -k GraCalglkyl aryloxy:.
(5.8 g), &ei-fuealid, (CodhspalkeavpteaCal-alleysyl, 30

' tes. N , -
s added ro Che ) ci, COABHERE R, COERIo{ ALk -k,
ext r act ed Chi-{G2-CaafirespbriePH&eCaralkyny, #OCHTRE(R13),
conbi ned  oTIPO{R1 HNESTECHELH- A1 B0)oNSI-TBaiRAl um

| fate, I t dth

?J:rjodﬁc? E\ﬁﬁ@éﬁéﬁ%@gﬁ&cﬁiﬁﬁm’ogpaphyeoﬁrgi Iei ca gel
(di chl or oE)}(TER D RLOPOONIR2IYRLR), TO(S(RZBURLEPD(R25);
t( gisﬁégﬂlzétéﬁ\!}matwgl %230;}8,' t%%éh%r{/ly% l%%tnit%gg’rf' gtodfr? to which they
N,hN- Di et hgie Dbrdddy 4lto( 1O-mdmingrieenibngey bi-alrispimeielic! rirg
¢ "1, 2. i anm e .
 noet hyl )v@g%m?ﬁﬁﬂ.fﬁﬁﬁ‘ﬁ??ﬁﬁ%ci%%%@gﬂyﬁ%r oqfbrisq 04 4
yl ] car banadéitionaldejprasdemssetadted Wormther groupef sxygen.c
aci d by nRiideen@nd'sliur3dherd fipUrdi8rbdyBIid Akg BYSBHF na
e L of 5Ly .01 o N G, (0 B
(2- gi eg hy &, @(ﬂ@hﬂ@)—;&ﬂl@?) (@;—Cfi}—ﬁikbkﬂ@@lm))a)ww ey drosly-
I N-o- c a ert.-
(R - 1- (G EubahcogeFekvlng-av, pre-PRIREEL (6. 0
g) dvvasf dCONIR2TY(R28)5> Ayddoxgf C&hO{rRﬁd gg;eru((ﬁimlmom) +3g)-alkyl,

na, afte b ym ride . ,
2“ rred ap(égm?gﬂﬁgggﬂﬁf or go m nut es, gnd
subsequent |y chl oret hyl di et hyl am ne hydrochloride (4.1

d : i Xt b tl ti d

20 Foom t Iidatdr € G th excl s on of ol sture for 4
hours. The reaction was stopped by addi ng water (50
mMp, andgtyiz was foll owed by extraction with ethyl
acetate (3 x 50 m) and drying of the conbi ned
organi c phases over magnesium sul fate, and renoval of

t kg rs®| veindep@hdenthestubtiednbthet Betproslutt with the
nol ecul ar

R13, R14 independently of one another a 5-10 membered aromatic ring



15 wei ght of 406.53 (C21 H34N404); Ms (ESI): 407
(M+H+) . Pi peri di ne-4-carboxylic acid

[ 4-(3-di met hyl am nopyrrolidin-1 - yl)phenyl]amde
Pi peri di ne-1, 4-di carboxylic acid nono-tert-butyl ester
was reacted with [1- 20 351

(4-am nophenyl ) pyrrolidin-3-yl]di nethyl am ne by net hod
E, and t heygteotuhich mayg cohgmiser(ea thedhdryhetetdatam&irofn the

aiaas (oo @ig%sowgéﬁ éﬁb@w’[& ELira) pB BBl by
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Synt hesi s FofCl A, iGN A GisCohakynit Gt-Es)-alkyl;

Spiro[ 1, 3- benzodi oon 2,1 -cycl opentane] -5-anmne A
sol.ution of

spiRi8{ BIfi Rl 4- R13. RER R4 Jxé2.- 323, R4 R&p et iRF7. 2 R29,
g)RBU RoetR3nol (90 m ) was hydrogenated under 6 bar

h f | | 9
o TSRl BR% BB SN e’ ot ure

was filtered and concentrated. This resulted in the

Eﬁ%ﬂ%g; : W%?Eé%d)&]&%e?%g%dglgml 8b(k33),23 (Cl1

Spﬁ)lro[s nitro-1, 3-benzodi oxol -2,1" -cycl opent ane] 341

|
Rg{?g%'d%1§§%fhﬁ?hbg3 or omet ﬁgﬁgqmaéqglgdf qpent anel
dr opwi se #idependestisehere ARAKER ORfieRally taepther ml;*,\ the) .

After 2 h ‘Pnitf@efht at@mll@(\}vhfbh Chay ¥fd! b@nd@ﬁa @Lﬂi H‘ﬁe‘i‘ﬁbé\ﬂeﬁf‘nng

wat er, the ni c separ at ed and, t
e veous. pRaidh B RIRE ol PR ey aiso comprise b-1

di chi or onturtizereetdivatansfronetheogapiaf Np{@5E€s)atlaf oxygen
washed w bﬂ Wﬁf‘fr until neutral, dried over sodium

sul fate, & ‘ated and crystallized from heptane.
This resulted in the product with the nolecul ar

%glt 8{ ]a.zglrgenzo d_%%gg\%@mﬁ%pent aneﬁ%é#\%%rlse 0-2

( 11 g) andghriIhsie mmﬁéroogthﬂ groperad nifErgass oyMgrn and

ref loIU)((OI qulfgm mma@l’@?m&s)t:tmmb%:@l B?r@IS | NlOB)] G{\Ih

aci er ours, e

m xt ure v\gg%]&ﬁ\y@i'fﬁl agv@d Eﬁfl fied by

chromat ography (silica gel, heptane/ethyl acetate

4. Thi t [ h | 5

A B S o s s i S
(MeH+) . alkyl, COO(R80), CON(R81)R93), N(R82)(R83), 3-12

5- Chl .
Bt ARG Bk oo
added dr opmeth@tqog@m@ frem tb]p group of N, O and S, and the 3-12
br ono- 5- CHé?ﬁl@eE’r}éH'rﬁig%aQ%o%&)se'fﬂrtﬁé?éth%lt:t@ﬂi@"suéﬁ%sF Cl,

mze?: bu%&xyg)g'} b@%ﬁ/l rqz 85‘2?&:’?0” Gﬁ EWP

di et hyl e{@pCa) mmxomammm SH@PBsHalkyA(CeTHIKy,

e oxt+ aleegonitienat R ok B o R GaRRcalkd.

was dri ed(@y@ra)@gdnalkesyl Cat @3-UgHayeloatkenyk) (Cz Cs)-alkynyl

concent akefy SIS RIS ARG ICDOIEE g

wei ght of (ABRBHRIYN %)CQQ(Q(Ri?'W@I))t(R@J)SCQ@HH%) alkyl,

The fol, I owc{tg?ﬁﬁg (F%gtaikﬁeéfﬁjﬁd@ Qf(%gj R@T)Fér}]d;leﬁbﬁ

I

4ol . 30 B ’C,y’cl’of)er’]till OXYpYr i di n- 3- ylamine A i xture
of 2-hydroxy-5-nitropyridine (1.4 g), cyclopentyl

brom de (@, % 2Z) and potassium carbonate (3 g) was.
heated in DM (20 m) at 80C for 6 hours. The m xture
was diluted with water and extracted with ethyl

~acet ate.
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The organi c phase was dried over magnesi um sul fate and
concentrated. 342 The residue was purified by
chromat ography on silica gel (nobile phase ethyl
acetate/ heptane 1:2). The nitro conpound obtained in
this way was hydrogenated bgssethod B. This resulted
in the product with the nolecular weight of 178.24
(@OHL4N2Q2) ; MS(ESI): 179 (MHE). 5

6-L4-F r ) - 3-azabi cycl o[ 4. 1. 0] hept ane
D'ééﬁﬁggrfgg?iﬁ in hexane, 19 m) in dichl oronethane
(100 m) Wa:tepmhdeﬂtlynimmeanbiﬂ'Ieub’r,QGepélg)(a[I@dl d (3 nm)
at 0C. After 20 minutes, diiodonethane (3 m) in

di chl oronet hane (10 m) was added. Then
4- |33,4’ahdd?ftﬁ3henyl) 1,2,3,6 10 tetrahydropyridine (3.0

g) in di CBE%%E’I eH@thrfhé eﬁﬁ%@g&g%ﬁn tPRAich ey are

m xture wa room-t ature overnig

After addpPended af5 Gm@na@fﬂdoﬂng;wmfu ap@rtrfnjomttlm% nﬁm@s

we Itr e se gah&trﬁdmay dlddeorRpase 001| ?J?frﬁa? he}fj@:éams@?am/whbfgroup
wat er , ri S|I um su a an conce

i o eauPt B RCo RARIE Bixiger it RuffwESi Ry Cralioraly Hr

of 191. 25s{bstitGieA ) oxdonBk) : 192 (MrH+) .

Synthesis of carboxylic acids required as

internmedi ates 20 4-(4-Methyl piperidin-1 -yl)benzoic
adrdp, R3¢ independenthpel ork ahotiiey begLim)cyclioatky|, 5-20 gr)embered

was heate t Q)
n wat er E?rﬁﬁcﬁﬁ%ég%?*whﬁ:ﬂ rﬂﬁi cﬁﬁiﬂ%ﬁég Cfﬁrﬁgﬁh%)
hours. Th etﬁrmt@mmt BlaieeR ohnitteorat exygensamdgulianand
et hyl acehfayeoeaaabstmmdltfy edcwigrhcRY Ripdr esle l@@ alkyl,
aci d. Thepg&? @({5d product was Tiltéred of

with suct -1-48586Wved i n di chl oronmet hane, dried over
sodium sul fate, concentrated and crystallized from

itk ar Fogr iR aRobiB bl el Snfco Pl Prilbladd 80"

(MrH+) . 30 4-(4- Methyl piperidin 1- yI)benzonltrlle

ORI 0 Bl e iy
was t hen camprise@-2 furthanetaroateme fromathisegroupiaftnitrogen,
vat er, Noﬁﬁuruah@ggﬁ%&wa%g sl%gtmnéd%gtwr@lt &4, CF3,

sodi um bicarbonate solutio dried over
sul fate, B&e&N. r(§ﬂeg6)aﬁlﬂyls%(c‘t:‘pﬁ%‘laﬂﬂyi ized from

n-pentane. This resulted in the product with the

. i ght of 200.29 (Cl ; Sl): 2
(MR R ingfBeldent ofne Aot L yEi Caraly arbintg 1-Ca)
hydri de (2lkyB QH, (GasCafdikdxy-0Ca-Glalkylon of et hyl 4-
hydr oxycycl ocar boxyl ate (10 g) and butyl iodide (10.6

in DMF while cooling in ice under argon. After 12
h(RBGs R&he m xture was poured onto ice (200 g),

&E?Ct edzn\e{'e n&é@y nﬁr‘?é%@th%g'gg Ig@é-)cpgﬁ C@;-W@?Q%nyl,

concentra((é(u n@lkrionsdamiit h et hanol 10 (50 m) and 5N
sodi um hydroxide (30 m ). The solution was heated at

6QC f 4 hour Cooling to . ro e rature was

£ $¥62, 2B WigoRapaanthentonapminet Ph (it olly dr oohl of i ¢
agyrd, extraction wth ethyl acetate (3 x 50 nl),
drying with magnesium sul fate, filtration and

concentration. This resulted in the product with the
nmir@ahdr wei ght of 200.28 (Cl1 H2003); MS (ESI):

R83 optionally together with the nitrogen atom to which they are
bonded a 5-6 membered ring which, apart from the nitrogen
atom, may also comprise 0-1 further heteroatoms from the group
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15 201 (M+H+). 1-Benzyl -
H[1, 2, 3]triazol e-4-carboxylic acid Methyl 1-benzyl -
H[l,2, 3]triazol -4-carboxylate (217 ng) was di ssol ved
in 4 m of nmethanol and hydrolyzed with 2 m of 2N
sodi um hydroxi de solution. 283After acidification
wth 4 mM of 2N hydrochloric acid, the resulting
preci pi t atod NMG1-Cigh-baiyk dxghén andlsaifunand mdy optionklly be
et hyl acet d reparative HPLC. This
resulted i ﬂbgi@%ﬂl&ﬁéo{%’ gﬁ%‘lpﬁe nol ecul ar wei ght of
203 2 (Cl1O0HON302); Ms (ESI): 204 (MtH+). 25 Met hyl
nzyI ?:%;[1 v@ %);rl azol e- 4- car boxyl ate Benzyl
a2| e (26 1'ssol ved together with sodium
ascorbate (20 ng) and copper sulfate (5 rTg) in 8 m
OfRHhRSSOHchéHerﬂ'ehfl bﬁoﬁé%hbthé@uqﬁsé Ryl, 8HL) . and
51

s 1t Pr B S AR AR oCty

preci pitate 30 separated out and was filtered off wth

SugGt.i frit and subsequently dried. This

re'ghl %zd&gnﬁ?he product with the nol ecul ar wei ght of
217.23 ( GidepehtieNBp2) ond/BnOHERInH, (238CE)Nikit) .

1-(§j phenyl -4-yl -1H-[1, 2,3]tri azol e-4-carboxylic acid
wasS prepared anal ogously from 4-Ethynyl bi phenyl and
etRGlandRddB8endtRO 35 1-Butyl-1 H-indol e-5-carboxylic

acid 344 ; ewag l‘l?;&’ g) was added
to met hyl H?‘)%fsgﬁcargg@ﬁ&? ?I in DMF

(100 m) and after gas evol ution ceased, bronobutane
(%%g).nmgemm} ofdefinckRenour g; the reaction

sol uti on was uted with ethyl acetate and washed
three tines W|th wat er. The organic 5 phase was dried
ovAr BniagGaadapersderitigtof omecaresihereN| CéR42), The residue

was purifi Fd by chromat ography on silica gel (nobile
phase et hy acetate/ heptane 1:6). The resulting ester
was di ssolthegraupsreandibor heogneLps Dhaid Goateeeham@dR42) and

reflux w ’tc?ge?tﬁgl‘ ffb‘i’ﬂnr}:}’gf 86 %&Bel%cgcérbb&rd@to?%e(égc%&:

for 12 h he m xt ure was wat er a
aci di fi ed "3ficdl tayasgbayyalldn adigyglig systsiioned by
extraction wwth ethyl acetate. The organi c phase was

PR ca Fh RS el St NS RN IPES D CEobalv

217. 27 (C@(ﬂﬁm})alkowﬁ-(CESD;)-aIRylsSG(MHI-EBQ“,) alkyl, (C1-Cg)-alkyl,

3 s oo FER RGN (LA COf QI BSC-CBLcycloalit,
i pyr 6631@80-@:%0@ kenah@-ié\@eﬁac) Caniopiens (@1%)@1;ydnyl
Tha rasi aled-Ealetend it Ol @ aLAIRACUICS Aoy o0

(2N) and NﬁB&ﬁHBW,t&‘rpm@rlmﬁO@h&O Qqh@ldsuls phase
was aci di UGN(HHEI)(R dNPRAY T ORES) N(Rad)%%(me@iomm),

with ethy Jg{ rgani ¢ phase was
over mgne@%ﬁ#@éﬁeﬁg 8§3d concentrated. This resulted

in the product with the nol ecul ar wei ght of 255.28

R BT A0 (1) S sobuyian

3' - Ami nobirplepentedtical drx phothead, dCq &4} -ajfylwas ni xed
d| chi oronmet hane w th potassium carbonate (121 np)

an(5 i sobutyryl chloride (94 ng). After 12 hours, the

mB43asd ,B4uard RABt h sodi um hydr oxi de sol ution and

independently of one another optionally together with the
- nitrogen atom to which they are bonded a 5-6 membered ring
which, apart from the nitrogen atom, may also comprise 0-1



washed with di ethyl ether. The aqueous phase was
acidified with hydrochloric acid and extracted wth
ethyl acetate. The organi c phase was 30 dried over
magnesi um sul fate and concentrated. This resulted in
the product with the nol ecu ?/H wei ght of 283.33
(C17HL7NO3); Ms (ESI): 284

5- But oxypmﬂtﬁéﬂ%@m@afrhgwrhﬁw N-(Spd) Hxiyden
(50% n oll 250 m) ves added Bﬁzhﬁ? Sl
hydr oxypy& UB- car boxyl at e (2 0 g) dissolved in DV
(20 m) and, after gas evol ution ceased,

13@@@5&@8% (0.72 g) was added. The m xture was

for 6 hours. It was diluted with water

5 and ext r adndgpandehtipobohg anather &t,¢C10g-alkydamiyt phase
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was dried over -magnesi um sul fate and - concentrat ed.
The resi due was hydrogenated in anal ogy to nethod B.
ThR84, R8s indengndentiyef pre anetheriH, KCuHes)radkdcul ar

wei ght of 195.22 (A OHI3NG3); M (ESI): 196 (M-H+).

10
4-RBBhy! - 31.4C3-Ghralkla®YHr 0- 2H- [ 1, 3' ] bi pyri dinyl -6' -ca
rboxylic acid Benzhydryl 5-trifluo ro netha nesulfo

nyl,oxypyrid.i carboxyl ate (3.0 g) was heated
*h 4- mst1h%’ 31 %ﬁu‘%u ne (1.4 g) at 80C for one hour.

The reaction mxture was imediately purified by

relha i sy, (R el ReREIe Fofir 57 °

rml ecul ar wei ght of 220.27 (Cl2H16N202); Ms (ESI): 221

H+ C=
I\I-M[t4 5. u”é&f’%iu%n? B3ndy FoFr HROTX R|54 R R (1
am ¢ aci d Cbiahg@up-& t e formula -(CR 8)Y- in which one or more
N-[4-(3-Di em#@wz@m L aRold max(cﬂéve&aeghmyé IdgieRty hal

am c acid ge}mg ester ssol ved in
met hanol (€28 %"YWﬁés@?qm?&d'ﬁ?th sodi um hydr oxi de
sol ution (2N, 15 nl) at roomtenperature for 24 hours.
conver nconplete, it is also possible to
heYat to rg %Q\I I%fl?fé organic solvent was distilled
off, and the m xture was acidified with hydrochloric
achg- C t whi ch separated out was filtered
ofpfqgg\ﬁ %ﬁ:? FB%? %95 IJ%@25 dried. This resulted in the

pr oduct w.lncienewéem gtaraanakeg it (6n-Goalld;
(C20H23N303) : NB (ESI) 354 (MrHH) |

an%ié'/ gégg ‘r{%tq%)pen rﬁé%lnlf)t%e( Hl A%)C% l]\}vﬁ rep l% and

i nophenyl Raginahé 9lg‘r03py i ifeddenl caigeraveaie lsaats 6ddifferent
with tere hthallc aci d nononet hyl ester by nethod E.

Thi s resul >t he product wth the nol ecul ar

wei ght of 367. 45 (C21 H25N303); MS (ESI): 368 (MtH+).

I\/§f4 (Q/clzoge@t@rbecar bonyl nmet hyl am no) benzoi ¢ aci d
4- met hyl @m’nobenzoate was reacted wth

cycl opent anecar boxylic acid by nethod E and then

hyRigo! yzeg, I@mr@g)tm@m- a. This resulted in the
product with the nolecul ar wei ght of 247.30

(CL4HL7NO3);: MS (ESI): 248 (MrH+). 346 The fol | owi ng
CaRpounds 3wet Mmeplibeao Qﬁklﬂ@@d G'wb@stblyheterocychc ring structure with

2. Gl or oF 54 B EHERRERUPR ronaR! ROEL RS, Which iy
optionally have substituents from the group of H, F, Cl, Br, |, OH,
CF3, NO2g, CN, OCF3, oxo, O-(C1-Cg)-alkyl, O-(C1-C4)-alkoxy-
{C1-Ca)-alkyl, S-{C1-Cg)-alkyl, (C1-Cg)-alkyl, (C2-Cg)-alkenyl,
- {Ca-Cg)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (C3-Cg)-cycloalkenyl,
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- Fl uor o- 4- (cycl opent anecar bonyl am no) benzoic acid 5

- (Cycl opent anecar bonyl am no) - 3- net hyl benzoic acid

- (Cycl opent anecar bonyl am no) benzoi ¢ aci d

- (Cycl opent anecar bonyl am no) - 3-tri fl uoronmet hoxybenzoi
acid 3-Chloro-4-(cycl opengzggecar bonyl am no) benzoi c
[

C
1,06y ammbansem pTgmny dom rapheneay
ord %0 et BhEai Breadh AR NRa ARaR) SKECLE: goon,
g% FIOUZE1 8- LQQO-(OrtOy)-dlkyl CONEBYREBC NEREB)COERBA)L | on

o 5 1 oo Rb31502(R64), GO(RAE) and may be mano- er bicyolicig

m - of di oxane was dropped dropwi se into 1.36 g of

Nq%i? _ f (fra%ar in 6.8 mM of water. The

m x u’r%sgiaigsg’tli??(?'e%ma%%omterrper ature for 30

mi nut es afifepeadenbaetenaangther FH(Ch-Gr)-alkgd: excess
brgm de was deconposed by adding a sodiumdisulfite
so#é%]i OH, and then the solution 20 was poured into 25%
S

t &b Rﬁﬁ}l%ﬁ%‘?ﬁ@oaci d solution and stirred for 20
m nutes. fritRpeatighilpor maﬁéﬂr@@ﬁﬂdnauyttbgéﬁé)‘with the
acet at e. TlEe COI’%I ned erﬁﬁelc R gsle}ge(grl egl over .
sodi um suf{I59EN TGRLGYRIGH ey Are BRPda -0 pRTeered e
pr epar at i whidiPla@artThirs the sitidget atont, neaypaled wompsiseh(-1
the nole i y :
227 (Voo iEfyalans mafnb, Orots G EEEH-Col BiKE Dhdrgen
- met hyl buebslygufiienyl ] et ha none 0.058 g of NaH was
added to a solution of 0.176 g of 2-pentanol in 2 m

of . DVF, and the solution was stirred at room

t SRPerR84rR6% or 1 hour. Then 0.312 g of

3, 4- di f1 uindepeationinesiont: wasthad ¢k dC+aTy)-diky, anykt ure
was 30 stirred at roomtenperature overnight. The

reaction solution was taken up in ethyl acetate and
wdshed t wadend, Ch QGHegr CHR0e SOk s 02pNEles naKRE7 )@,

over sodi t &?R@ n t =

resul ti ngwcg)%%gﬂtj&(\;ﬁgg ) ea s’é qxu(??%é{;_w@% #@’8?6%? the
furt her pforimula lGRAIORIHe ifhovhidnong o angreun(dROGRSd - groups
obt ai ned ' ; : '
4- Cycl obut o .ytf}%%@%ééerdo%)g%ztgirgsganda chemically reasonable

3- Fl uor o- Baqigaliet hyl cycl opr opyl net hoxy) benzoi ¢ aci d

347 4-(2-Cycl opropyl et hoxy) - 3-fl uorobenzoic acid

3- Fl uor o-?-él%rf hyl pi peri di n- 3-yl oxy) benzoi c acid

4-"( 1- Acet yi piperi di n- 3-yl oxy) - 3-fl uor obenzoi c acid

3- Fl uoro-4- (1-net hyl pyrrolidin-3-yl oxy)benzoic acid 5

4 f i - 3-yl oxy) - 3-fl uor obenzoi c acid

3%%’%%-@%%&% peri di n- 3-yl net hoxy) benzoi c acid

4- (2, 4- Di dgbeBY fyonseanether b i(g14)@ljI8 g of

pot assi um hydr oxi de was added to a solution of 0.428 ¢

of_ ethyl _4-(2,4-djfluorophenoxy)benzoate in 2 m of

THFI wat er O $ N(Rgﬂw@@os i was heated at 110C for

6 hours. The THE was then renoved in vacuo, and the

aqueous phase was freeze dried and purified by

preparative HPLC. This resulted in the product with

t RO cindependentht ofadne2dfothér Hl 5C ¢-Clgi+Bia2 I3)droxgs(C1-Ca)-

(ESI): 25 . /b 4 4-0h o~

L £ 1 uor Ophélﬁglxl,“y%%)&/gg(?%bﬁ ail&jxy (@31 C4)-alkyl, where R90 and R91
in the z groups may in each case have the same of different

2
4
4
4
Cc
a
5
c
a

meanings;

z 2,3,4,5,6;
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0.018 g of NaH was added to a solution of 0.1 g of

2,4-difluorophenol in 0.5 m of DWF. The reaction was |
stirred at roomtenperature for 45 mnutes. 20 Then
0.129 g of ethyl 4-fluorobenzoate in 0.5 m of DWW was |
added dropw se. The reactiongigs heated at 110C _
overnight. After cooling concentrated in vacuo and

the residue taken up in ethyl acetate./water. The

et acet at s s washed three tinmes with water,

drl_lg%% oveﬁ’eééa'ma \i\;llaf ate, concentrated in vacuo and

purified by preparative HPLC. This 25 resulted in the

PIAR ! (AbhIC REaTBRAEE PE  LEARL -GBS, (Cocaratkeny
4 (2,4-Di (G)gl-ﬁat)-yaﬁqnmgk)a):bm]zmmembecbdmnoeetrﬂerdsmrctdycilc
1- (4-

o 2B b 01 U B e
nmol ecul ar gmpg@ﬁomensnutmgencami—aﬂﬁm\wb@)e theging3gystem may
(ESI): 43%@6%%& Bésbuéﬁteiéd%ypomaﬁememg, CN, (C1-Cg)-

4- But oxy- 3- net hoXybenzol ¢ aci

4- hydr oxy 25YhQ-texHeeriodt @mﬁg)—alkwvé@é&wawi (Co-Csg)-

br omobut aggy PsY]e- f, o, U@R?WMON(R?Q?{R% "deP@J@& Fry@roxy-

s resulddl b@lky&gﬁgﬁ% e asiic ey Sk exgr)

The fol | oot 8@XHHRounds were prepared anal ogously:

4- But oxy- 3, 5-di chl orobenzoic acid

4- But oxy- 3-ni trobenzoic acid 4-Butoxy-3-chl orobenzoic
adR'th , R722, RIE7ZAR, D75 I REG, I Tbenzoi ¢ aci d

A But oy DOFPERGEREY & hEEROREKBEES Gkt

4 @®ut oxy- 3- f| uor obenzoi c acid

gmp ic acid 10 2 4- Di but oxybenzoi c
F@?E%B ut oxy é(rqﬁragrqobenzm C aci

4 Pr opoxy nﬁ@ﬂ%oﬁo%aaot@@apmwmmetdesmh the
oil; O. 42nmﬂ;;§“éafat§ﬁubl\9hi§h)th grdbdidat & -6 membeied ridy

pr opanol fter s evol utio
Reased, Spartdhcatons Ditficka Alpit e B0 Gpris? o-1
added. Af furthet hieterosionas&om theugre upacd N- (ﬁ\i-ﬁet)ﬂadiq&kcbxygen
bet ween thyl acetate. The organi c phase was
dried ovgbgnggﬁgg?um sul fate and concentrated. The
resi due was hydrol yzed by nethod P-a. This resulted

| G BTk Chad o, SEIRAR I ff Bl 22
corrpounds"W@P@” eripaplrnaAnety 5ﬂ§pwal saturated, partially

4- Et hoxy ne4thyatee vz eingafifrbfbdlai ryydash ot rhsie B @ g dtoms;

4-1 sobut oxynet hyl benzoi c acid 25
4- Phenoxymet hyl benzoi ¢ aci d

4-grigythedil-oxRRieg| andymiey diylbyically toleraded dalts thereof.
4- (Pyridi n-2-yl oxynet hyl ) benzoi c acid

4- Benzoi m dazol - 1-yl net hyl benzoi ¢ aci d
4-1ndol - 1-yl met hyl benzoi c acid

2. A compound of the formula | as claimed in claim 1,
in which the meanings are:

R1, R2 independently of one another H, (C1-Cg)-alkyl, (CH2)o-R12,
(C1-C4)-alkoxy-(C1-Cy)-alkyl, aryloxy-(C1-C4)-alkyl, (C3-Cg)-
alkenyl, (C3-Cg)-alkynyl, CO-{C1-Cg)-alkyl, -CO-(CH2)o-R12,
CO-aryloxy-(C1-Cg)-alkyl, CO-(C»-Cg)-alkenyl, CO-(C2-Cg)-
alkynyl, COCH=CH(R13), COCC(R14), CO-(C1-C4)-alkyl-S(O)p-
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0 4-Phenyl sul f anyl nmet hyl benzo.ic acid
(Pyrimdin-2-yl sul fanyl net hyl ) benzoi ¢ acid
(Pyridin-2-yl sul fanyl met hyl ) benzoi c acid
(2- CGyanophenoxynet hyl ) benzoic acid
(2- Chl or ophenoxynet hyl ) benggyc acid 35

Cycl obut oxynet hyl benzoi ¢ acid

4- Cycl opelCylGyatipf GOLGIRIBYR #6))gN(R17)(R18),

4 ore Bur SO B N R R O RV S S

aci d 349 orR1and R2 form together with the nitrogen atom to which they
4- ( 3- Oxo- /er Q- , it =2

") benzor o 2 Pgaqe a2t CrTKHabel MEhOR BF R BER I oG
(0.3 g), w&high,-apast foxodhe ndmasnaiesnnmawgompese 0134 o)

and p-tol ' j i :

' D bUPREHEL ARGt cefidodton e Golporgdn
concentr apgaage,r@&e ?‘H]EWSWF'QEE! g’\@ Reterqsyelig fing sysiem may

pr epar at i \wedtiBhelly Bosubstitliiddsy Feat; tBroTF3p NG ON, (89-Cg)-

oot t ea. A CHKIARAG R RRMGRTCattn HMlgn: o

244. 25 ( KCELaEIRMESHry Mo EDIR28)46ON(R27NR28), hydroxy,

a- i oy SRR BAIIGOREY ol AR r §020Hs

1- bronobut ane by 15 nmethod H. The resulting al dehyde
(6,4 g) i I §X 00 M) was mxed wth sodium
di'ydroge?’ghgg%ﬁgﬁé%(l4.4 g) and sulfuric acid (2.4
m), and the solution was cooled to 10"C. A solution
ofpsodi umpchlorite (3.61 g) in water (100 m) was
adéed in such a way that the tenperature did not
exceed | OCC. 15 mnutes after the addition was

canpl et e, irmtegpiendeatly 6 o AAothér 6, ¢) 2ves4;added. After a
further 15 mnutes, the pH was adjusted to 2 wth
hydrochl oric acid and the di oxane was renoved in a

r o3 \R&4 istependently dhenagoeibes aghdf enembersd aramadit ring

mmgnes un Loy L oo R] cOIATERD-2 Mt HAPICHAER 07 the

magnesi um ) concentra )

resi due @ERUAOEMrpgeN.MXYEEB Fdasy ks apdinaay aissbstituted by
resul ted FNOLIBy, DRAING,, ON10hE REIKIDIRIT] ) iyt

of 224.26 (A 2HL 604); M5 (ESI): 225 (M+H+).

4- But oxy- 5- chl or o- 2- met hoxybenzoi ¢ aci d was obt ai ned
aRby-RIGARTT,.R19,(R20, R, (RO, R 2B/ | RDE R26, R26; IRR VIR, IR29,
4- t hyl ) benzoate (2.0 g) dissolved in DW
(é%é?ﬂrgg{m%yf% m xed with propﬂ i odide (3.8 g), and

t hen sodi indepgadeady ¢Bow anotbier H, (C5Ls)glkyhas added.
After the end of the exothermc reaction, the mxture
was _stirred faor | hour and then water was cautiously

adttdl. |t HadS1-Saraliet eO(Gi-Ge)ali CRER8Ake, and the

organi ¢ phase was dried over sodiumsulfate, filtered

S PSR ond ! BB 8, B e T
mol ecul ar indepghtienty @lsheanothei BptidridilIpgetisr (Wil the
209 (MeHh ot SRl Bunith tnéy SRTBOHIEh £5.6 RorhS B g

| R11 K~~
which, apart from the nitrogen atom, may also comprise 0-1

further heteroatoms from the group of N-(C4-Cg)-alkyl, oxygen

3
4
4
4
4
4

and sulfur;

R33 a 5-10 membered aromatic ring system which may comprise 0-2
further heteroatoms from the group of nitrogen, oxygen and
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\' 1/1' ROGD-~-RA5RI RBR5 I in which the
neani ngs are Rl, R2 independently of one another H,

(Cl-C8)-al kyl, -(CR78R79)0- 10 R12, -(CH2)O0-RI 2,

(Cl-A4) - al koxy-(C1-4) -al kyl aryl oxy (Cl-C4)-al kyl,

(C3-C8) -al kenyl, (C3-C8)-alk CO (C1-C8) - al kyl,

-CO (CH2) 0-R12, CO aryl oxy- (é? C4) al kyl ,
W?%N?

CO- (C2- C8)suﬁb|k§r'ﬂi’|n (@é%ﬁﬁbﬂﬁwﬂ
COCC(RI  4) al kyl - SCO) C4) -al kyf, 15
CO( C( R15) 69316%@)@“%1@7(%%)- alkyt;

CO( C( R19) ( R20) ) r CON( R21) (R22), CO(C(R23)(R24)) SO R25);

and rmto rW|t .t he nltro en at
BE{% t he);ﬁ-?[a{"g %%QC@B W?“cm may
or spir ocmhpnseldﬁ@ oﬂmhorEhhe@p@étbnfsrfﬁfmttll‘i@ group ofi’nO and

dd | h
Selact oq £ SnEithE 352 ibrdbésg i nad i3kt ™

sul fur, mabetltuaetsrmtcbraazlicq)l Brr |, GH.s963.MOpaHN, OCF3, oxo,
add' ti O”a'cé ﬁ% léh%(sjé é&?ﬂéoﬁ( (ﬁacﬁ“aikyﬁ?@{cl,\'%) alkyl,
(c’1 c4) a:( m@a)(admddj@z @Bkylkenwyéémﬁs)-caci@am CrlGgiCs)
Co- C8 _
g Co- oxz/ ’ a ggeé%gmgr ?% c¥%|oqa(ﬂ:@]r§?®a(05?¥8§@%8%ﬁaén§¥§b2

N( R31) ( Ra3S3e stkysah a)ahy'erze ag/' M(RER35), 30 p

2 1, Risq, ICO@HEUIFLRR@B?E((U(RBTW%BWWMJ@(C 3A(RE8))BR39),
o L lRRE RS Crlo B & ikt S(QU(R41)

0-2 furthghdr[e@@u-patorm fromthe group of nitrogen,
oxygen and sul fur and may be substituted by F, C, Br,
CF3, N2, CN, (d-C6)-alkyl, O(C-C8)-al kyl; 5R15,
Rit6, R17, OR192, R24),5, 821, R22, R23, R24, R25, R26, R27,
R28, R29, R30, R31, R32 independently of one another
H (J-0C6)-al kyl; R18H, (Cl-C6)-alkyl,

cae C1- 06) Dalkgl , CO(R33): 10or R17 and R18, R21 and
R22, R27 and R28 R31 and R32 i ndependently of one

a he pt i y together with the nitrogen atomto
wﬁlgé‘ﬁ: I{Qﬁgyﬁé—?gg%%nded a 5-6 nmenbered ring which, apart
from the indepepeenth ohvneayoties ¢, (GHRC4)salk@: 1
15further heteroatons fromthe group of

N-(Cl1-C6) - al kyl, oxygen and sul fur; R33a 5-10 nenbered
arlRdheind R3,Mg system which may conprise 0-2

optionally together with the nitrogen atom to which they are
bonded a 5-6 membered ring which, apart from the nitrogen
atom, may alsoc comprise 0-1 further heteroatoms from the group
of N-(C1-Cg)-alkyl, oxygen and sulfur and may optionally be

substituted by 1-2 oxo groups;

R36, R39 independently of one another (C3-Cg)-cycloalkyl, 5-10 membered
aromatic ring system which may comprise 0-2 further
heteroatoms from the group of nitrogen, oxygen and sulfur and
may be substituted by F, CI, Br, CF3, NO3, CN, (C1-Cg)-alkyl,
O-(Cq-Cg)-alkyl;

R40 - H, (C1-Cg)-alkyl, (C2-Cg)-alkenyl, (Co-Cg)-alkylene-aryi;

R41 - {C1-Cg)-alkyl, 5-10 membered aromatic ring system which may



further heteroatons fromthe group of nitrogen, oxygen
and 20sul fur and may be substituted by F, d, Br, CF3,
NC2, CN, (Cl-C6)-alkyl, O(C-Cs)-al kyl; R120H,

O (C1-C6)-al kyl, Q(Co-C8)-al kyl ene-aryl, CN,

S-(Ci-0C6)- alkyl, COO(R80), @ep(R81)(R93),

N(R82) (R83), 3-12 nmenbered mono-, bi- or spirocyclic
ring whi clmowwusemrfuﬂﬁeMematmmeerdmtm griuprof riitrene

th .0

my conpt Cuoth A aMCnd Ry eg&%%ﬁﬂéﬁﬁ?e@egféﬁ?ﬁ? NO;,
1, OH, CFENNG: CGj\BlkVJCEB(Cﬁﬁa -altbyl;C1- C6) - al kyl ,

(Cl-C4) - al koxy-(Cl-C4)-al kyl, S (G -0C6)-alkyl,

Cl- C6) - al kyl C6) - al k I C3-C8 | oal kyl ,

O 13: Loy BRIV ( Co- CB) - yet ol kenyl < o

O (C3-C8) - cycl oal kenyl, (C2-C6)-al kynyl,

AR T e P 7 50
CO( C1- 06) -G &y Ce @W@e@b Cal-eskyl, iﬁ(@(-@b@%k k
S(O)u(R41) andCOOH 35 1t0,1,2.3,4,5,6: u0,1,2: 352

or R34, R35, R37, R38 independently of one anot her H,

10 (R6RY; BRBKRO; 5 R34 and R35 opti onal I y together with

15

20

25

30

35

t he nltro djaem OWhggnFrom ng a 5-6

menbered rin apart rog at om
may al so conpri se 0-1 further heteroatorrs fromthe

ar @89 - al kyl, oxygen and sul fur and may
op'sﬁ%ﬁgﬂ?@h%é% substltut ed 1-2 oxo groups; R36,

R39 i ndepdifirnandgntly obaee aﬁ@th%pppgealbsqxcnyc| oal kyl ,
5-10 nenbered aronmatic ring systemwhich nmay conprise
0-2 furt het er gat ons group of nitrogen,
B BHEPERITIY ARPeEnS el Gibst | futed by P
Br, CF3, N2, CN, (Cl-C6)-alkyl, O (Cl-C8)-al kyI; R40

HAE O w@%é%@deét&%f% RO GBI 1 510

menbered aromatic ring system which may conpri se 0-2

furgper hﬂfﬁ‘@tBFﬂi b!—P'@Ft'{)N@;EQ’BN QbF‘},' @Eﬂs -alkyl O(C1-

oxygen and sul f substl tut

CcF3, No G4l C{’@ﬂ%%hﬁ'l@'ls S-&esr @l’s‘)\/l eﬁpksﬁ'b‘) ai'SV’ 7?82 Ce)-
R79 indepgnd%g (@3@8)@%@1@1 h@r( rCé)Qiyc@élkWéOQCs)
A °§|yk§rwc'%ﬁfen%'s%@@% &¥§8ﬁ Kb (CSCR Sl (FarCor

H (Cl- C8)a+lqdéqé anf, @-(CRICH+Hleylghe-ard0S-aryl, N(R43)(R44), SO,-

anot het - HOHeeERBT SQortCiee bR B RIRAG) O

N(R47)CO(R48), N(R49)SO2(R50), CO(R51)

R43, R44, R45, R46, R47, R49
independently of one another H, {C1-Cg)-alkyl;

R43 and R44, R45 and R46
independently of one another optionally together with the
nitrogen atom to which they are bonded a 5-6 membered ring
which, apart from the nitrogen atom, may also comprise 0-1
further hetercatoms from the group of N-(C1-Cg)-alkyl, oxygen
and sulfur;

R48, R50, R51
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R83 optionally together with the nitrogen atomto

whi ch they are bonded a 5-6 nenbered ring which,
apart fromthe nitrogen atom may al so conprise 0-1
further heteroatons fromthe group 353 of

N- (G -C6)-al kyl, oxygen and %%bfur and may optionally
be substituted by 1-2 oxo groups; R3 H,

(Cl- CB) - a'iﬂfd’éper@eﬁfg'c)ﬁéné adstrRdeNEYCOlaRfISadnOt her
H, (Cl-C6)-alkyl, , O (Cl-Co)-al kyl;

O COP-C6) -al kyl, S-(Cl-Co)-al kyl; R6, R7, R8, RO 10

inRapendefHJ(EJ°¢8)°é1Rylﬁ(@-ﬁ%ﬁ-afﬁenslﬂeﬁs)fdi@ﬁyl; or R6

and R7, R8 and RO independently of one another
optionally oxo; 15 n, mindependently of one another

0, X1, 2; A(RB2)D, SbondePelydOIRES )(F540e(RESHRES)ON,
C(R42); or the groups A and B or the groups D and G
are each C(R42) and 20 together forma 5- or 6
meRber RG3cR6BoBHE) REGor heterocyclic radical to

| t o ' Lo .F, d, Br,
e ougaliogdonty WL SHEhGURET A0 Gy P O
O (Cl-A4)-al koxy-(Cl-C4)-al kyl, S-(CG -C6)-al kyl,
L o g MRy 6 bt
O ( C3- c8) Uc§ betpiprioms fromabe sour Pk P {1 and S, which may
(S Co- C|8) - aldpyigﬁawRﬁa\xé subiatifusntChonatieygrene-aiyIF, Cl, Br, I, OH,
-aryl, : -

il A A i Gy e

’ G ) ’ ) ~3
R44, RA45, j f
o oo tcledi) B ERTRREI Y OBLE AR, -
i ndependefEByCaifcysiealiamyt, er-Gptalkyryll (Lo Gglalkigenataryl, O-
monber ed teHC ORI, S 4 NRRTIREBE SOACHE GOOH,
may al so é‘cf?r%rﬁoslecel-élk%@qfﬁﬁﬁ%m@@& BY(Ba? g?@(ﬁﬁ?dm t he

group of IN(REBISOH(REA)Y CORESIBRI Iy BEInhdHa- drbibaychel.
R51 5i ndependently of ‘one another H,” (Cl-C8)-al kyl,
aryl; R84, R85 independently of one another H,

( R57BR58) R$H; RBEORG1,(RB3 C6) - al kyl, aryl; 10 X1, 2, 3,

50  FASMeriehn B b Shoner - ECR kR

(C3-Co) - al ;

R57 and R58, R59 and R60

independently of one another optionally together with the
nitrogen atom to which they are bonded a 5-6 membered ring
which, apart from the nitrogen atom, may also comprise 0-1
further heteroatoms from the group of N-(C1-Cg)-alkyl, oxygen

and sulfur;

R62, R64, R65
independently of one another H, (C1-Cg)-alkyl, aryl;

K a bond, O, OCHo, CH20, S, SO, SOz, N(R66), N(R67)CO,
CON(R68), (C(R69)(R70))y, CO, C=C: -

v - 1,2,3, 4;
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N(R52), 0, a bond, C=C, C(R53)(R54), C(R55)(R56)0 CO
15-XCC, a group of the fornmula -(CR87R88)y- in which
one or nore -(CR87R88)- groups may be replaced by Y to
result in a chemcally reasonabl e radical; 20Y0, S,
N(R98); R52, R53, R54, R55, R361i ndependently of one
another H (G -C8)-alkyl; R387, R88 independently of
one6aNR6NcR68], R6LCIRTA) - al kyl , where R87 and 25R88 in

f.‘ilhfe}‘ gr EL?% | Hyggsﬁgﬁﬂﬁﬁegwgcﬁ%)%@Hor
(A -C8)-al kyl; E3 14 menbered bival ent carbo- or

h | i
R OE) W0 Bk HCE My ot LA ONE ke
substit uekés G&)@mtwé ag$&ﬂoﬂf'e'ﬂbelfe 'OnoBrb" or smcyclic

35CF3, “NOgin I%?’F% ccﬁﬁ?nsecb &6334 r@éro%itdfr%b sellec'uled from the

?C(lc&eélgs&(gé{@gsg@@) %g oy nd @gﬁrw e edg{g(%ys’tem may

8 E g gg adxdtﬂlonalftbé slubﬁ&u@) b})wcbf(zameﬁeL NGSEN, (C1-Ce)-
: - a nyh,

oo eay el SRC R oty T Chi I barca iy, (Co-Cer

S-ar yIC1 N@H@Ve)r(d%@),,oxﬁowm 1) GZCIH(R?Z)(RTS), hyd)roxy,

N R6%) 0o LR B NERES ISR (80 pudh Tire R lor §07CHs:

R57, R58, R59, R60, R61, R63 independently of one
arm;hgg f§1R@)R?$ k¢, @F7 R57 and R58, R59 and R60

ope anot her optiopal |y together
107 idepcide) SReaeuobms BnaleE . (Restarakgonded o 5- 6

menbered ring which, apart fromthe nitrogen atom
further heteroatons fromthe
g?%l@ 8@%}%@5‘85]7@ oxygen and sul fur; 15 R62,
(R?:él‘r C8R§35 intbpeaddaty bﬁéomé ano&ae&npﬂhm!iﬁogether with the
a
502, NCRo W‘J%F%‘%HB Wﬁiﬁ&@f%ﬁ%@%%&@?@ ,r,'“g
CO C=C, @&hiEh, apgridupmdie niwgenoatont, anay gROGRIINIBE Or
whi ch onefgthdeferobtdfi® M thedddk %f'erP@dg%ﬂlefgﬁS@?

by Z to result Iin a chem cal easonab
v 1,2, 3, 4apdeulfmspr R68, R69, R?O i ndependently of one
anot her H (Cl-C8)-alkyl; 30 . Z 0, S, N(R92), CO SO

S%;K and
R11 together form a tricyclic system where the rings may
independently of one another [lacuna) saturated, partially
saturated or unsaturated and may each comprise 3-8 ring atoms;

and the physiologically tolerated salts thereof.

3. A compound of the formula | as claimed in claim 1 or 2

in which the meanings are:

R1, R2 independently of one another H, (C4-Cg)-alkyl, -(CH2)o-R12,
(C4-Cy)-alkoxy-(C1-C4)-aikyl, CO-(C1-Cg)-alkyl,
-CO-(CH2)o-R12, COCH=CH(R13), COCC(R14), CO-(C1-C4)-

alkyl-S(0)p-(C1-Ca)-alkyl, CO(C(R15)(R16))qN(R17)(R18),
CO(C(R19)(R20))/CON(R21)(R22), CO(C(R23)(R24))sO(R25);
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R90, R91 independently of one another H,

(C1-C8)-al kyl, hydroxy-(Qg-C4)- al kyl, hydroxy,

(Cl1-C4)-al koxy-(Ci -C4)-al kyl, where RO0 and R91 35 in

the z groups may in each case have the sane of

different nmeanings; z 2, 3,48p 5 6; 356 5 R92 R11 H,
(C1-C8)-al kyl; H (C1-C8)-al l%y?

(Cl- C4) - alk MYaﬁﬁzC@mﬁﬂog)é{her(v% ﬂ:@mﬁfbb@ﬁ%{om to which they

(C3-C8)-alk to 1 nmber ed
spi rocycl @Eg %Fﬁ@g% eRsHi reener, %@ oA splrocycllc ring

het er oat omudﬁla@@tﬁebrﬁrtn@htthﬁgergat@bm redy es9eise 0 to 2
nitr ogen ere

nat 2o BAdpdal oS fefiotpd BT S grgen,

CN, (Ci1- C@)trowriqnd SIBFUrOvhER) theel theterocyclic ring system may

( )c(:g C4) - al ?eﬁ%%@( E%}’?%%}/éd t@ﬁogﬁbeﬂgl hisy s @ ailatkyt,

(C3- 04) a @91 8)@¢u¢rva¢;try M(W dR28) hydroxy,
N( R76) ( R7
(R76) ( Boogﬁepgé@gﬁt %)Bﬂﬁ,é N ?@31 ﬁs‘b) dRE0LCH3;

R76, R77 15 i onée a

(C1-C8)-al kyl; or R72 and R73 R76 and R77 20

i nglependeqt hyzoj gne another optionally together with
t he nltrogen atom to which they are bonded a 5-6
menbered ring which, apart fromthe nitrogen atom
mgy al so @pnp2j se 0-1 further heteroatons fromthe
group of N-(Cl1l-C6)-al kyl, oxygen and sulfur; or E K
and R11 together forma tricyclic systemwhere the

r igss may independeeiheotiene apothler Ond, 2ndt her [ | acuna]
saturated, partially saturated or unsaturated and may
each conprise 3-8 ring atons; and the N-oxides and

pHy §3. R by incapepdesilephenre anathes a Frd Pepemberedaromatic ring

conpound gfstbhfwhRhHbR cbnﬁﬁus@' aafum@rlh@té‘rbatdm irom tHé group
whi ch the n|n s are: i nd
OF AOgER) OXYIEN & and is@ﬁg y esgugsti?uteg by F, Cl,

anot her

(Cl-CA) - al(®1>>€§6-)(eﬂ<1¥| @XCa’rﬂla()l-alkﬂ!cyl oxy-(Cl - C4) -al kyl,
(C3-C8) al kenyl, (C3-C8)-al kynyl, CO (Cl-(C8)-alkyl,
-CO(CH2)o-R 2, CO aryl oxy-(C - C4)-a|ky|

C(R’(mm)RhT ki%‘rﬂll R2ERZICRZB)R23| Ryh)yR25 CE@EH@-K 25, R29,

%ﬁﬁg«; Cﬁl( 314) alR%l) S(Op 357 (Cl-C4)-al kyl,
CO( C( R19) (%%W g Ragther Ha(€nroe)ikda) ) so( R25) ;

or Rl and R2 formtogether with the nitrogen atomto
WR LS T8y (c4-Co)alkyl, CO(C1-Cg)-alkyl, CO(R33);

R17 and R18, R21 and R22, R27 and R28, R31 and R32
independently of one another optionally together with the
nitrogen atom to which they are bonded a 5-6 membered ring
which, apart from the nitrogen atom, may also comprise 0-1
further heteroatoms from the group of N-(C1-Cg)-alkyl, oxygen
and sulfur;

R33 a 5-10 membered aromatic ring system which may comprise a
further heteroatom from the group of nitrogen, oxygen and sulfur

and may be substituted by F, Cl, (C4-Cg)-alkyl, O-(C1-Cg)-alkyl;

R12 OH, 3-12 membered mono-, bi- or spirocyclic ring which may



are bonded a 4 to 10-nmenbered nono-, bi- or

spirocyclic ring 5 which, apart fromthe nitrogen

atom may conprise O to 4 additional heteroatons

sel ected fromthe group of oxygen, nitrogen and

sul fur, where the heterocycl gg3ri ng system may
additionally be substi tuted by F, d, Br, CF3, N2,

CN, (Ci1- Capmmiskyine &b K8pradtbyis, from the group of N, O and

( Co- C8) - alSk NS 3717 iclisre "y e i
hydr oxy, treots, sughRBOl GG, N, a0y O-(Gy-RBrplkeb2)
! 520500 g0 By e o NGBS 1,

|ndepende

5 ndependeﬁ@é"b@"&%%r{&(R@?)(B%))i(@ﬂ?én@@(@ﬂa%?)ﬂﬁ%@i)@w)
ring 20 %@m hikb1, 'Q'RYC@Q)’(EHL@ &)-Akyl, Cadr40) and
het er oat ogs rom the group of nitrogen, oxygen and
sul fur an @d R Jsubsti t ut ed by F, d, Br, CF3, N,
CN, (Q’ C6) - aI kyl, O (Cl-C8)-al kyl; R15, R16, R17,
Rl R20 1 R23, R24, R25, R26, R27, R28, R29,
R@R% %ngtfndependently of one another H,
10(C1 06) alkyl; R18 H, (G -C6)-al kyl, CQ(Cl-C6)-alkyl,
R33) %O 7 and R18, R21 and R22, R27 and R28, R31
an a endently of one another optionally
together Wlththe nitrogen atomto which they are

boggng§55R§7npg§ered ring Whl ch apart fromthe
ni trogen at om go conpr i 0-1 further

het er oat oh‘%dEfﬂeé‘l‘i’\ef‘H)éo Q%Bngﬁheﬂﬁ ¢Cacsg-alk¥y1 , oxygen
15 35 and sul fur; R33 a 5-10 nenbered aromatic ring

%]fsng may conprise 0-2 . further heteroatons
ﬁﬁ'g %5 up of nitrogen, oxygen and 358 sul fur and
Ené be) s uF@tlohaﬂtyetd)gbme‘F will theBritrogér3atdNd o which they are
C6) - a
rono- . bi DOBped 3 FEpetbed o wih, ey o off PRELER
one or rmraéometrayc&lsmn@mbrieerﬂthﬁJrg'lazim@t@baMms)frarrdthewoup
20 and the 34uiR. gch 5—%@(9_{[ 'ogggﬁénﬂmﬁf §ﬁd%}@onad<lbe

substi tuents
OCF3, oxo Subslituter by §-2xa groups;
(Cl1-C4)-al koxy-(Cl-C4)-al kyl, S-(C -C6)-alkyl,

(a0 BT S50 SN RS W nmbor
8 g g g% amhﬂghhgg)r[btien( michg%ﬁ%d%)gwnde, a furt%lea%et%roatom
R37 WFF@ _ 't% p Qﬁ@)ﬁi ¢
(c:g((a )oé) sH at}tutewm 8)s)ealkyl) O- (f@i:he@a)&ew
S(O)u(R41) and COOH 15 t o, 1, 2, 3, 4, 5 6; u o,

1,2; 20 R34, ndependentI%
ari3t®er HH. ((@n (@)alléytk(ﬁ,g CG)-alkenyl (Co-Cs —alkylene-aryl

30 R41 (C1-Cg)-alkyl, 5-10 membered aromatic ring system which may

comprise 0-2 further heteroatoms from the group of nitrogen,
oxygen and sulfur and may be substituted by F, Cl, (C1-Cg)-alkyl,
O-(C1-Cg)alkyt;

35 R3 H, (C1-Cg)-alkyl:

R4, R5 independently of one another H, (C1-Cg)-alkyl, OH,
- 0O-(C1-Cg)-alkyl, O-CO(C1-Cg)-alkyl;



R34 and R35 optionally together with the nitrogen atom
to which they are 25 bonded a 5-6 nenbered ring

whi ch, apart fromthe nitrogen atom may al so
conprise 0-1 further heteroatons fromthe group of
N-(C1- C6) - al kyl , oxygen and g@hfur and may optionally
be substituted by 1-2 oxo groups; 30 R36, R39

i ndependent|y of one another (C3-C8)-cycloalkyl, 5-10
menbered_ aromatic ring system which may conprise 0-2
fu&%h@? R8eBr oat oms from the group of nitrogen,
oxygen andndefidndentyof on@unbthes ISChiCE)alkiy F, O,

Br, CF3, N2, CN, (Cl-C6)-alkyl, O (Cl-C8)-alkyl; 35
R4O H, (Cl-C8)-al kyl, (C2-C®6)- aI kenyl ,
(CBG@BI)d—BVkIRB@me! myl R41 (C -C6) - al kyI 5-10

nmenber ed [ 9 conpri se
0-2 further %B;etﬁngﬁén{l}rgmgoﬁ%%hﬁﬁ% pﬁgn%@%)gdsmtrogen
oxygen and sul fur and may be substituted by F, C, Br,
CH s (£1-C8)-al kyl; R3 H,
(C% r&'\%gleﬁﬁl?erﬁ 0R5 |€1A e%%!hd(e}nt 'y of one another H,
(C1-Co) - al kyl, O—| O (C1-CB)-al kyl, O COP-(6) -al kyl,

10 S-A®B; 055 iﬁUEFéndérnggRﬁ,onB@ndiﬁer Rgc(m‘qi)aendent ly of
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one anot her (C1- - al kyl and R7, R8 and RO
i ndependently of one another optionally oxo; 15 n, m
i NidéPendemt,|Fy Qif BoreF 510N N8+ 09;-Cd)-alRyl, £C1-Big)BIkYG (C3-Cg)-

Oy 165 Gk O R,

?C’(l Cés | c4|)\1(ﬁa43a1544o SO2CHl3,LR0- (Cﬁ%@a&l@a)cclawkllatf:)l(me)
a Cl Oa
O (o by NRATIEORRES), NRUIESIRAdCBRafY ¢! 0al
O(CS C8) - cycl oal kenyl (C2-Co) - al kynyl, (Co-(Cg) -
¥ eRg1 aRYS, REb (1§87 Galo al kyl ene-aryl, S-aryl,

al i
o b sFanbas BI5GBl ™ %

R43, R44, R45 R46, R47, RA9 independently of one

SRS R TR 20 D57, Snd 1 s ond e

the nitr dyispentlently of ame ahothes ppéioralbotodethen viithtthe
menber ed p} ﬁ%env\fﬁbghtf \@@@Mh%}ﬁg@ hgﬁdéﬁ 5r50@ rﬁb&@d ring

may al so co et er oat ons
group of Mhieh-apgytfsgemjhe ndmwﬁtomdn@malsgrconm&eo 1
R50, RS51 H@éher heteroatoms from the group of N~(C1-Cg)-alkyl, oxygen

and sulfur;

R48, R50, R51
independently of one another H, (C1-Cg)-alkyl, aryl;

R10 H, (C1-Cg)-alkyl;
X N(R52), O, a bond, C=C, C(R53)(R54), C(R55)(R56)0;

R52, R53, R54, R55, R56
independently of one another H, (C1-Cg)-alkyl;

E 3-8 membered bivalent carbo- or heterocyclic ring structure with
0-4 heteroatoms from the group of N, O and S, which may



i ndependently of one another H £ (Cl-C8)-al kyl, aryl;
RIO H (Cl1-C8)-al kyl, (C3-C6)-alkenyl,

(C3-C6)-al kynyl; 5 X N(R52), 0, a bond, C=C

C(R53) (R54), C(R55)(R56)O R52, R53, R54, R55, R56
i ndependently of one anothergfp (CL-C8)-alkyl; 10 E
3-8 nenbered bival ent carbo- or heterocyclic ring

st r uct ur e optibhallyOhdve Sisstiearpsioht 1 groap of BiIF, @‘l (BFs,

? Eg gr 'omI@PQ'IBMFCREb &%} |C|6¥ n@tﬁ&@ét Iik%z&t) @ne—

g E % %g aqlﬂk@r(CUCGéﬁéH(%hemWDKLSRGBXRM)S%K?H&(CC%O-
5. o) - cyiF e PRURB Kooy NP O

5 (C3- C8) - cIN{R63)F@piRE4)0CO(RB5C3Nd oyay loa anoy oy bicyclic;
(C2-C6) - al kynyl, (Co-C8)-al kyl ene-aryl, O-
(Co-C8) -al kyl ene-aryl, S-aryl, N(R57)( R58) S02- CH3,
CARBY, REBDART1REGB) Rt @63 CON( R59) (R60),
N( R61 ﬁaﬁi?épe b
m()no-)ocgbl cyclnldglh 39%%6 R58 Rg Rﬁ%o r1rHyR6§
i ndependently of one another H, (Cl-C8)-alkyl; R57 and

10 R3R57 BRE ReB! R¥Ward Rendependent |y of one anot her
t I t.h th th t
R T A S L M L L
:1 he nitr og&m@rmtom@ywbxbh@hfpam bomeddlt 4 5I -6 metrhba;red ring
eteroato
and sur 1 upnicth $el e RuBigei Al iy A0 ot
anot her Hfurther-heggroatarys fromr {ie geun qmecms)@m oxygen
15 CH20, S, ggjsg%r N(R66), N(R67)CO, 35 CON(R68),

(C(REY9) (R COC-Cv12343615R66
R67, R68, R69, R70 independently of one another H,

(ReLthrealmes, Rl H (Cl-C8)-al kyl,

(G- Zh@fﬁ%ﬂg%&gg{%ﬂaaéoﬁ?&ﬁ@ JeSdt et o

spirocyclic ring whi ch may conprise O to 4

hgt er oat o r n,
20 nlq’tkrogen grrs]o(??] 6 ﬂf?{é@hgce%% Sys ‘é)r;y%gy
additional ly be subst ituted by F, , Br, CF3, N2,

(C1-C§)». al kyl, O (Gi-C8)-al kyI
(C1-C4) - al ko’xy-(Cl- C4) -al kyl, (Co- 08) - al kyl ene-aryl,
oxo, CQ(R71), CON(R72)(R73), hydroxy, COQ(R74),

NRSE)REX, e are@lfpd . N(R76) (R77) or SQ2CH3; 10 15

25 Rr1, Ri2, m%epeng\enﬂy (I;?Ohe anot‘herll (C1-Cg)-alkyl;

R11 H, (C1-Cg)-alkyi, (C1-Cy4)-alkoxy-{C4-C4)-alkyl, (C3-Cg)-alkenyl, a
3 to 10-membered mono-, bi- or spirocyclic ring which may
comprise 0 to 4 heteroatoms selected from the group of oxygen,
30 nitrogen and sulfur, where the ring system may additionally be
substituted by F, ClI, Br, CF3, NO2, CN, (C1-Cg)-alkyl, O-(C4-Cg)-
alkyl, (C1-C4)-alkoxy-{C1-C4)-alkyl, (Co-Cg)-alkylene-aryl, oxo,
CO(R71), CON(R72)(R73), hydroxy, COO(R74),
N(R75)CO(C1-Cg)-alkyl, N(R76)}R77) or SO2CHg3;
35
R71, R72, R73, R74, R75, R76, R77
independently of one another H, (C4-Cg)-alkyl;



i ndependently of one another H £ (Cl1-C8)-al kyl; R72 and
R73, R76 and R77 independently of one anot her
optionally together with the nitrogen atomto which
they are bonded a 5-6 nmenbered ring which, apart from
the nitrogen atom may al so ? gprise 0-1 20 further

het eroatons fromthe group of N-(Gi-C6)-alkyl, oxygen

anf7sWrkur 73 qw@angi:a;ryd R11 toget her form a tr| cyclic
syst em wher e rin 2 entl

S e eeirionly £F abanothsr eraPngly Baetes il Be
uRsat Er at exlrttrcaguh. ainyn mlsrhacbah@y a@bGHﬁd amgffs atemberedimihg
t he si C a r : .
compound Ve et bafc ABaeb, ) Bk coibrite &1
in which tfw@weardmtem@éorasérome g uprad b€ oréis)akybfoxygen
anot her ndGlnfe) - al kyl, -(CH2) 0-R12, 35

(Cl- C4) - ala\<oxy 1-C4)-al kyl, CO (Cl-C8)-al kyl,

- CO (CH2) 0- R12, COCH:CH(R13) COCC(R1 4), CO(Cl1-CA)-

al kyl - SA@OI%[!CQ ?dzﬂﬁ%ll%l | as claimed in one of claims 1 to 3,

R15) (R16)) gN( R17)
%&M@) (R20)) r CON(R21) (R22) , CQ(C(R23) (R24) ) sQ(R25) ;

10 362 or Rl and R2 formtogether with the nitrogen atom
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to hey. nde to 10-ne r none- ,

oi A8 DL PRpaPPEnd S e ot BF R A e total
n| trogen ammberraiyutmgqvmtsmsdnttbiszringaidd]—?j onal
het er oat ons sel ected fromthe group of oxygen, 5
nitrogen and sul fur, where the heterocyclic ring
sy3t em Awpmpaunc ofdha forgnuba | agisiaimediia@ngyofclaims 1 to 4,
(GAh&&in al kyl, O (Ct-C8)-al kyl,
(Co- C8) - al kyl ene-aryl, oxo, OO(R26), CON( R27) (R28) ,
hydroxy, COQ(R29), N(R30)CO(Ci -C6)-al kyl, N(R31)(R32)
ornSOZCHSlsi@rﬂl 0, 1, 2, 3, 4, p0, 1, 2, g, r, s
n‘g]ependentl 10% gne another 0, 1, 2, 3; 15 R13 R14
in ependentl% ne anot her a 5-10 nmenbered aromatic
ring systemwhich may conprise a further heteroatom

frgm t hg &m%doéfgﬂégrﬂ&ﬁ%%]aggé}ﬁ%ldagﬁlém {.4h vitich Y

be substlt
OQ"@?UW}SE’JﬁkyI 20 R15, R16, R17, R19, R20, R21 R22,
R23, R24, R25, R26 R27, R28, R29, R30, R31,

Sl S B,

R18, R21 &he, IBZZ CAzlkanyd (R284 )-8 Y, §Gd-C=lkenyl,

the " nitr SSRGS ORCH R RI2e Gt abaEL et g bk,

menber ed ﬁCh@H?@Homéh CapaR1#),daO{GER 16 )X R bgRaNE 101{R 18),

may al SO eHRERI9)(R2b)),CON(R21)(R22), CO(C(R23)(R24))sO(R25);
or R1 and R2 form together with the nitrogen atom to which they
are bonded a 4 to 10-membered mono-, bi- or spirocyclic ring
which, apart from the nitrogen atom, may comprise 0 to 2
additional heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where the heterocyclic ring system may
additionally be substituted by F, Cl, CF3, (C1-Cg)-alkyl,
0-(C1-Cg)-alkyl, (C1-C4q)-alkoxy-(C1-C4)-alkyl, hydroxy-(C1-C4)-
alkyl, (Cp-Cg)-alkylene-aryl, oxo, CO(R26), CON(R27)}R28),
hydroxy, COO(R29), N(R30)CO(C1-Cg)-alkyl, N(R31}¥R32) or
S0>CHg3;
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further heteroatons fromthe group of N (Cl-C6)-alkyl,

~oxygen and sulfur; R33 a 5-10 nenbered aromatic ring

system whi ch may conprise a 35 further heteroatom
fromthe group of nitrogen, oxygen and sul fur and nay
be substituted by F, d, (Cl368)-al kyl,

O (Cl-C8)-alkyl; R12. OH, 3-12 nenbered nono-, bi- or
s rocycl 0c1r2@ 4% 6h nmay 363 t 10 conprise one or
nore heteroatons fromthe group of N, 0 and S, and
the 3-12 nenbered ring may conprise further

subdt i t ueindepeodanthsoffonaChnotoes ], ZN3; oxo,

O (G -0C6)-al kyl, (C1-0C8)-alkyl,

O (Co-(C8) -al k Iene aryl, N(R34)(R35), COCH=CH(R36),
(Q R37) (R88Y)#(RaY) , 0O C(R37) (R38) )t (R39)

CQO( Cl1- C6) -al kyl, COCOQ(C1-C6)-al kyl, COQ(R40) and

S( 0, 1,

3 B o Dtond ofns ncindin BheP L iSh gt Sonpris
R34 and RG5! nioigenaitbiyst oget her with the nitrogen atom
to which they are bonded a 5-6 nenbered ring which,
apart fromthe nitrogen atom may al so conprise 0-1

f (RthdR1hdRBF R MR20, Rign, RR2, R R2H RE5, R26, R27, R28, R29,
N4l -F#) -Ra Xyl , oxygen and sulfur and rray optr onal 'y

be " subst’j tufed by 1f2 0X0 rou

i ndependeH\dlePeBF'e%t%oafPﬂﬁﬁ%? @) Qﬁ)@'%l kyl, 5-10

menbered aromatic ring system whi ch nmay conprise a

ot ant Gt ava G TS e Eolal: by "E
(@r-C6)-alkyl, O(C1-C8)-alkyl; R40 H, (C1- C8) al kyI,
(S M A SR B Y L,

whi ch rr?yrndepepderster of-chd anather optiorallydogethef mitin thee
Subst i tut E%“O@%“%“O OHIER Ll ardlbritiedt B STrniereqt g
35 R3 H, whichcapadifrapm mrtroesnrai@@pérﬁyedﬁwompr@ﬁ -1

anot her H r(h@h@ﬁé atoayd @Hh (6bf 6)C dalkyl,
Q- Gyl Aty [oroglokye frofihe drolib B FRIC A Ok alkyl, oxygen

one anot hahd ©1-C8)-alkyl; 5 R6 and R7, R8 and R9
|ndependently of one another optionally oxo; n,

rgg%ggﬂggﬁtq {0 gk“ﬁ‘ﬁ% e?%gbﬁ"%&‘c%”gé(yﬁ@% ibh iy &im&rse a

further heteroatom from the group of nitrogen, oxygen and sulfur
and may be substituted by F, Cl, (C1-Cg)-alkyl, O-(C1-Cg)-alkyl;

R12 OH, O-(C1-Cg)-alkyl, O-(Cp-Cg)-alkylene-aryl, CN, S-(C4-Cg)-
alkyl, COO{R80), CON(R81)R82), 3-12 membered mono-, bi- or
spirocyclic ring which may comprise one or more hetercatoms
from the group of N, O and S, and the 3-12 membered ring may
comprise further substituents such as F, C|, Br, OH, CF3, CN,
oxo, O-(C4-Cg)-alkyl, {C1-Cy4)-alkoxy-{C4-C4)-alkyl, (C1-Cg)-alkyl,
0-(Cg-Cg)-alkylene-aryl, (Cg-Cg)-alkylene-aryl, N(R34)(R35),
COCH=CH(R36), (C(R37)}(R38)x(R39), CO(C(R37)(R38)){R39),
CO(C1-Cg)-alkyl, COCOO(C1-Cg)-alkyl, COO(R40}, S(O)y(R41);

t  0,1,234,56;
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R42 H F, d, Br, CF3, CN, O (G -0C6)-al kyl,
(C1-C6)-al kyl, (C3-C8)- cycl oal kyl,

(Co-C2) - al kyl ene-aryl, O (Co-C2)-al kyl ene-aryl,

N(R43) (R44), S02-CH3, COO (C1l-Ce6)-al kyl,

CON(R45) (R46), 15 N(R47) Cq Réa% N( R49) SO02( R50) ,

CO R51) R43, R44, R45, R46, R49 i ndependently of
ong anot hgy 1Hp: (G -C8)-al kyl; 20 R43 and R44, R45 and

R46 i ndependently of one another optionally together

with the nitrogen atomto which they are bonded a 5-6
meRB4rRE5 RBY, R8&KI ch, apart fromthe nitrogen atom
may al so ¢ i - r. het fromthe
aroup of ARLEEr BByt brond BhOfie B GG fur  Ras

R5®@, R51 independently of one another H,

|, aryl; 30 RIO H, (C1-C8)-alkyl; N(R52
(Cé?’&%%}ﬁa%%c C¥R53)(R54) C((R55)(R)56)OyR52 (R53)

R54, R55, oRbenaly togathiss wdvtheyisegematamh ée whichthey are
(Cl- C8) - albkhhed 3 B RERBERN ﬁhg? AR, SpartPomhe nitrage

heterocycl [ c rin tructure w heteroat rom
the gr oup @R ag ai%“@”’%ﬁ‘f’ On ﬂﬁy‘ejg'@t?fﬁﬁi%ﬂ%l o hegroup
substi t uenﬂsl_ (foqo%]-bﬁ(yumyger@énﬂi sulfur &hd nénBoptidkaRy be

OH CN O - - Cl- C6) - al kyl
( Cp- C8) - alsfﬂ%tétc@d%\f T)Qb’é@'@@p&) aal Kyl ene-aryl,
N(R57) (R58), S02- CH3, COO- (Cl- CB)-al kyl ,

CRUEEE e 5 erl PR 5 5 B rs

R63 mdep@lwnath:yngfsyst@m whmth@ayleonum;e@}z farthgt 10
R57 and RpgierBadnidflo qjigﬁﬁ%f‘ﬁﬁ eYl Bf( %}?aﬁﬂ‘%ﬁl‘ﬁr’and

Chey “are. Buiiea sbsiteledumter Gl (Eiies s co o et akyom

the nitrogen atom may al so conpri se O 1 further

T3R8 60 Rl ReBamtaip et i AN

another H, (Cl1-C8)-alkyl, aryl; 20 Kabond 0, CH2Q

R8P ko TGRS eﬁ 3 Plrgempgr%deé(%o%g%% i systfn whick may

(C1-C8) - alckmp;rlsaﬂlz rFUrtmér]heJBr)oawmy ffrom the group of nitrogen,
(C1-C4) - a(l:e)g%%n b4 sEth)ar A& Hlay tgégul]%aﬁtu@d ! ¥, ﬁc?g)é)%tkyl

10- menber - or splrocyc Icrin

conpri se &-tG1 ﬁa%@t‘@l‘oatorrs sel ect ed fromthe group of
oxygen, 30 nitrogen and sul fur, where the ring system
may additionally be substituted by F, d, Br, CF3,
N2, CN, (Cl-C6)-al kyl, O (C1-C8)- alkyl,

( R7EA 72l kdngefdiideptly-ailongl anctiter 98] pOg)-atkys -radydxy-
0XO0,

(C1-Cyq)-alkyl, OH, {C1-C4)-alkoxy-(C1-C4)-alkyl;

R80, R81 independently of one another H, (C1-Cg)-alkyl;

R3 H, (C1-Cg)-alkyf;
R4, R5 independently of one another H, (C1-Cg)-alkyl, OH,
O-(C1-Ce)-alkyl, O-CO(C1-Cg)-alkyl, S-(C1-Cg)-alkyl;

R6, R7, R8, Rg
H;
or



CQ(R71), CON(R72) (R73), hydroxy, COQ(R74),
N( R75) CQ( Cl1- C6) - al kyl , N(R76) (R77) or SQ2CH3; 35 R71,
R72, R73, R74, R75, R76, R77 independently of one _
another H, (G -C8)-alkyl; 366 R72 and R73, R76 and R77
i ndependently of one anotherggptionally together with
the nitrogen atomto which they are bonded a 5-6
nmeRBeRORY, RG andiREh, apart from the nitrogen atom
may al so ¢co |se915fut er hter atomsfromthe
oroup of TEBeraantypone BhlBE PR o A
conpound of the fornula | as clained in one of clains
1 po 3, herein 10 A, B, D, G are independently of
one anothef N or C(R42), and the total nunber of

Snitrogen atons in this ring is 0-2. 5. A conpound of
t hgy formilgydp.as clained in one of claims 1 to 4, 15
wherein nis 1 and mis | or 2. 20 6. A conpound of
the formula I as claimed in claim1, in which the
nmeAnBNDs Gaindepétidery df mtenaivdlestiNl yC(R42pne anot her H,
(g -Cg) - alkyl, -(CR7/8R79) 0- R12 (Cl-A4) - al koxy-(C
j-C4)-al kyl, (CS C8) - al keng 5 CO (Cl-C8)-al kyl ,

10 - CO(CHZ) thergroups@ ang IBosly (@d@@reaaa@lc( 42) and together

e Sy B RS

or Rl andbRubktued agghthalensidydtdie nitrogen atomto
which they are bonded a 4 to 10-nenbered nono-, bi -

or spirocyclic ring 30 which, apart fromthe nltrogen

d
SRR, T HERL A gAY "i#ﬁ@ eh IRy, PR LA aBxy-(C1-
15 sul fur, @1kylh§-l(16u@ejfa}kyi|(@1FCe§a&yb(@mGﬁ3&|kylene aryl,
?2';" tcgfng 1cbeay %zgér@; a@lw§34%><@4> §63-CHs,
(C - C4) a W%ﬁ 42) N{RRY)CORA48)o (RE1),G{FRE8YRB5),-

al kyl , %@5) al kyl ene-aryl, oxo, CO R26),
CON( R27) ( Ré hydr oxy, C(IX R29) ,
N( R30) CQ(Cl1- C6) - al kyl , N(R31) (R32) or SM2CH3; 367 0
20 0,R43, R44 R49,RH6, R4709, r independently of one another

one-anot hiRSbeBHERYy Br o alrER AT demiiRde o1
‘nidgmrogen atons; 10 R15, R16, R17, R19, R20, R21, R22,
R2R43 B RAE RaSGRd RE67 28, R29, R3O, R3l, R32
independently of one another optionally together with the
25 : nitrogen atom to which they are bonded a 5-6 membered ring
which, apart from the nitrogen atom, may also comprise 0-1
further heteroatoms from the group of N-(C4-Cg)-alkyl,

oxygen and sulfur;

30 R48, R50, R51
independently of ane another H, (C1-Cg)-alkyl, aryl;

R84, R85 H;

R86 H, (C1-Cg)-alkyl;
35

X 0,1, 2;

R10 H, (C1-Cg)-alkyl:



i ndependently of one another H (Cl1-C6)-al kyl; R18 H,
(G -C6)-al kyl, COP-C6)-al kyl, CO(R33); 15 or R17 and
R18, R21 and R22, R27 and R28, R31 and R32

i ndependently of one another optionally together with
the nitrogen atomto which ?hgy are bonded a 5-6
menbered ring which, apart fromthe nitrogen atom
may al so conprise 0-1 20 further heteroatons fromthe

2 30 o NEE 2 hate e, SRES R RNt oo

a furtheCHet¥ClHgt om from the group of nitrogen,
oxygen and sul fur 25 and nay be substituted by F, d,
(Cl1-C6)-al kyl, O (Cl-C5)-al kyl; R12 OH, -

5 O-YGi - Co) Q|S(,)N(,R&9-)(CO C8) - al kyI ene-aryl, CN,
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S-(C1-C6) - al kyl, COCXRSO) CON( R81)(R82) 3-12

menber ed nong-, hi - spirocyclic ring which nmay

cop?i se é‘hécdrowléylheteroatows 30 fromthe group of

N 0 and S, and the 3-12 nenbered ring nay conprise
% )Cé substltuents such as F, d, Br, OH CF3, CN,

oxBO2ARPEIREA) RAPIFPE (C1- C4) - al koxy- (G - C4) - al kyl ,

( C1- Co) - alirddpendenfiycor Sige anbiher ¢h€CarQd)-alkyl;

(Co-C8) - al kyl ene-aryl, N(R34)(R35), COCH=CH(R36),

(C(R37) (R38))t (R39), CO(C(R37)(R38))t(R39), 35

CCE C1- C6) 3a8 memb&ed®AldntArbal duyheteS3ICRE Gihg structure with

?2(39 u%ﬁlbégete}%atéend e Ithég{g%éﬁ hg)t%%(i! é wﬁvrcrﬁ%%y
(Cl- Ca) - alkiipnaly laﬂvmmsémermﬁonptha;@fauppfﬂ-bgét@f@r OH,

with the gty aEs) OGCF% @d(ﬁhcg;?;lﬁlkyﬁr@(Cli’@hq%(ﬁ(ﬂ(ﬁl

O S 10 B (o oS gy b e ek, O-(Ca-

group 10 gfg) J&yél@éﬂ@ﬁ)(()@i LoycRagaiyl, 03-C4)-aMyn n@tdleé)—

."ﬁééSQﬁL'e%{'wfﬁ EUBT O o iedede i, SN GBS Sor

menber ed CGHHMNRGD )(BO(\BBS)(N(R&B\)@DQ(R&@y CCOHR&5]) aed nay be
further 15 heterl%at OE‘B fromthe group of nitrogen,

oxygen an S i Tt may be substituted by F, d,
(C1-C6)-al kyl, O (C1-C8)-al kyl; R40. H (Cl-C8)-alkyl,
(35@5{5@&&?%@3(@_ C8) - al kyl ene-aryl; 20 R41

10 nenbered aromatic ring system
V\h| ch rmym geaty of ong apether HidCarleatalRd; from t he
group of nitrogen, oxygen and sul fur and may be
stituted by F, d, (Cl1-C6)-alkyl, O (Cl-C3)-alkyl;
2 @%Eﬂ%ﬁﬁeq’ndependently of one anot her H,

( Cl1- CB) - airkigpenbgdipsforhéanéiber #, KEh-CHlkyl, aryl;
(Cl-C4) - al koxy-(Cl-C4)-al kyl; R80, R81 independently
of one another H, (Cl-C8)-alkyl;

K a bond, O, OCHz, CH20, S, SO, SO2, N(R66), N(R67)CO,

CON(R88), (C(R69)} R70))y, CO, C=C, C=C, SCH2, SO»CHy;
v 1,2,3, 4;

R66, R67, R68, R69, R70
independently of one another H, (C¢-Cg)-alkyl;

R11 H, (C4-Cg)-alkyl, (C1-C4)-alkoxy-(C1-Cas)-alkyl, (C3-Cg)-alkenyl,
(C3-Cg)-alkynyt, a 3 to 10-membered mono-, bi-, tri- or
- spirocyclic ring which may comprise 0 to 4 heteroatoms selected
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30 RB H (Cl-C6)-alkyl; R4, R5 independently of one
another H, (Cl-C6)-alkyl, OH O (Cl-C6)-alkyl,

O CO(C1- C6) -al kyl, S-(C1-C6)-alkyl; 35 R6, R7, R8, RO
H, or 369 5 R6 and R7, R8 and RO i ndependently of one
another optionally oxo; n 1;am1 or 2; A B, D G

i ndependently of one another N, C(R42); or 10 the
groups A @deh ﬁeogro B Dx e, nikegdh SREBFLLRhero 88s heg

bp
form an oLl g PRSIAER) belSLbERHLY bRESch! e ckon,
5 CF3. (34Tl BBl (3hO08 ks oy G ot
Cos- et LSl oo P, (of Beedidtiaiv, oxo CORTY),
N R43) ( RIBONRTZ)BES) ﬁ;am(oms@mm)m T8O Gae5s)-alkyl,

rar 1 ntepSIREHRI AP SR e B cr- ciy iyl 25

or R43 and R44, R45 and R46 i ndependently of one
JEGFQE?FRT@ yﬁfﬁg@y@q@;ymth t he nitrogen atomto
nde

ar e 0 5 er ing, which,
apart froh naepthgeana pBaihe (éﬁ Sdﬁ)(,egl%fl se 0-1

f wrt her heteroatoms fromthe group of N-(Cl-GC6)-alkyl,
0 R48, R50, R51 independently of
ﬁ%&iﬂﬂﬁ%ﬁ W"%@id é%? alkyl, aryl: R84, R85 H 35
R86 H, (Cihdependehiyy of one andthér opfbrially, togEithe€8)ithethiy | ;
370 X N(

c=C, w%@%eﬁ%%@gﬂ t'%ﬁg'%% @g‘@d a g‘@@"(‘g@&%g
(Ci -C8) - awhmh apRﬂZrorRSBe niggenrREemM, RER also comprise 0-1

further heteroatoms from the group of N-(C1-Cg)-alkyl, oxygen

and suifur; or
the N-oxides and the physiologically tolerated salts thereof.

7. A compound as claimed in claim 1 or 6, characterized in that it has
the formula la

NR1R2
R“‘“‘K )k G/

R42'

in which

R1,R2 independently of one another H, (C4-Cg)-alkyl, -(CR78R79)g —
R12, (C1-Ca)-alkoxy-(C1-Ca)-alkyl, or R1 and R2 form together
with the nitrogen atom to which they are bonded a 4 to 10-
membered mono-, bi- or spirocyclic ring which, apart from the
nitrogen atom, may comprise 0 to 2 additional heteroatoms
selected from the group of oxygen, nitrogen and sulfur, where the
heterocyclic ring system may additionally be substituted by F,
{C1-Cg)-alkyl, O-(C1-Ca)-alkyl, (C1-Cg)-alkoxy-(C1-C4)-alkyl,
‘hydroxy-(C1-Ca)-alkyl, (Cg-C2)-alkylene-aryl, oxo, CO(R26),
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10 i ndependently of one another H, (Cl-C8)-alkyl; E
3-8 nenbered bival ent carbo- or heterocyclic ring
structure with 0-4 heteroatons fromthe group of N, O
and S, which may optionally have substituents from
the group of H F, O, Br, Odyy15 CF3, N2, CN, OCF3,
0- (C1-C6) -al kyl, O (Cl-C4)-alkoxy-(C - C4)-al kyl,

S- ( CL- C8) (?d)Nyﬂzz?)(@Qs%;/dﬂiﬂ%%t;(RéiﬁR@ 0PEOBMH,: where R
et CQf

O (C3- C8)-cyctoal k - -cycl oal kenyl ,

(C2- 08) - alARGHY| arg %3% Yene-aryl ,

O (Co-(C8) -al kyl ene-aryl, S-aryl, N(R57)(R58), SO2-

CHg, N(R61) GE2)3 4N(R63) SO2(R64), CQ(R65) and may be
20 nono- or bicyclic; R57, R58, R61, R63 independently

of one another H, (Cl-C8)-alkyl; 25 R62, R64, R65
i ndependent | f3_one another H, (CI-C8)-alkyl, aryl; K
a Pond, 0, ,’CH20, S, SO S2, N(R66), N(R67)CQ

CON(R68), (C(R69)(R70))v, CO C=C, CC, SCH2, SOQ2CHz;
30 v 1,2,3,4; R66, R67, R68, R69, R70 independently of
on& another ™,1,&1-C8)-alkyl; 35 R11 H, (Cl -C8)-alkyl,
(Cl-C4) - al koxy-(Cl-C4)-al kyl, (C3-C8)-al kenyl,
(C3-C8)-al kynyl, a 3 to 10-nenbered nono-, bi-, tri-
orR15pR16CREY] R18] RA3VR24 RABYRZEMRZT SR28, R®1,AR32

het eroat ons sel ected 371 fromthe group of oxygen,

ni t r ogen andndepéngentiyiof oactaratherntd, (GiCsratkyhy
additionally be substituted by F, d, Br, CF3, CN,

(G C6)-al kyl, O (Ci-C8)-alkyl,

[ CB Gapadr At o 128, B g R 7Y on rr2) (R
hydr oxy, COGh&éhanddNtig’ o %Cbn%abRgﬁédna%%E@érRﬂﬁh the

or SRCH3; R71, R72., R73, Ri4, RI5, _
i ndependent | jitregen atoraiomiich they(@e-lgg)des &pH§ mambered ring

R72 and R73, 7. t 0 n

opt i onal |y 1 4iefn BPen et (e FREAFE pldin sy s Ao 0-1
they are bo | F Qe aPar tn far

the nit rogen%gﬂ 8?nhéfr?g(§/é‘f§ s?@ﬂﬁ%‘% ggoeu%ﬂflﬁ;tg’ 1?(39{%1%)(" SWgen
het er oat ons f4pgykdre group of N-(Cl-C6)-al kyl, oxygen

and sul fur; or tlf|1e N- oxi des and the physiol ogically
tolerated salts thereof. 20 7. A conpound as cl ai ned
in_.claiml or 6, characterized in that it has the

f Rl a | a PHROH G -EeXxakgyl, O-(Co-Co)-alkylene-aryl, CN, S(C1-Cg)-
~ alkyl, 3-12 membered mono-, bi- or spirocyclic ring which may
comprise 1 to 3 heteroatoms from the group of N, O and S,

and the 3-12 membered ring may comprise further

substituents such as F, OH, CF3, CN, oxo, (C1-Cg)-alkvl, (Co-

Ca)-alkylene-aryl, N(R34)(R35), COO(R40), CO(C1-Cg)-alkyl;
R34, R35

independently of one another H, (C1-C4)-alkyl;
R40 H, (C1-Cg)-alkyl, (Co-C2)-alkylene-aryl;

R78, R79  independently of one another H, (C4-Cg)-alkyl, hydroxy-(C1-



R10 R42 R42' NRLIR2 la 25 in which Rl, R2 independently

of one another H, (Cl-C8)-alkyl, -(CR78R79)0 - R12,
(Cl-4) - al koxy-(Cl-C4)-alkyl, or Rl and R2 form
together wth the nitrogen atomto which they are
bonded a 4 to 10- nmenbered ngpg-, bi- or spirocyclic
ring which, apart fromthe 30 nitrogen atom nay

~conprise 0 tQ)2alkddOH, ¢03ICA)edllengaiRE4)-aklykct ed from

10 o

15

- 20

25

30

the group of oxygen, nitrogen and sul fur, where the
heterocyclic ring systemmy additionally be
substituted by F, (Cl-C6)-alkyl, O (CL-4)-alkyl,
( GRAZAR42) koa@em@qm)ofain@anothalytlr bx el Br,-@H3, @NkWrCe)
(Co-C2) - al kyl ene-aryl, oxo, CO(R26), 372
CoN( R27) ( Re&lkylnydr oxy, N(R31)(R32) or SCRCH3: where
Rl and R2 are not both COR26); o O, 1,2,3,4; q 1,
2, 3; s 0, 1, 2; 10 R15, R16, Rl17, R18, R23, R24, R25,
R27, , 3,y .i ndependently of one anot her
ﬁ,z'QZ% - 06) _leﬁ,kc[?é%ﬁgﬁl, RL7 and R18, R27 and R28, R31
and R32 independently of one another optionally
together with the nitrogen atomto which they are
boxded a 5- GNREES Bendi GEC, mRss)éRserHﬁCpl@the
nitrogen atom may al so conprise 1 "further
heteroatons fromthe group of N (Cl-C6)-al kyl, oxygen
and sulfur 20 R12 OH, O (C1-C6)-al kyl,
7%-R83.-R54yl ene-aryl, ON, s-(c1 6)- alkyl, 3-12

rrenbered nono bi piro ring i ch may
conprise 1 t'&d%"?@@é&&é’? @%g?ﬁrt %é%algvh N, 0 and
S, and the 3-12 nenbered ring may corrprise further
substituents such as F, OH CF3, CN, oxo,

(@-Co6) -al kyg-7 rh@ﬂb%’?e@@lvéléﬂﬁ)’b%@ QirYﬁeteMc%ﬁd 6'%5étructure
COQ(R40), CQO(C1-CB)-al kyl; 30 i ndependent]

of one anot védth B- 3(r@1erga§0ra$ |£|;qm th@@oup of N, O and g which

{ ndependent bRt Bed sCBSCRs goifingibup of H. F, ol

"6 alior, TR 0N FHCAEERON oo
H F d, soz-cﬁqg,%\b(éc%, co}-

R65 H, (C1-Cg)-alkyl;

K ~a bond, O, OCHy, CH20. S, SO, N(R66), N(R67)CO,
CON(R68), (C(R69)(R70))y, CO, C=C, SCH2, SO2CH2;

v 1,2, 3,

R66, R67, R68, R69, R70
independently of one another H, (C1-Cg)-alkyi;

R11 (Cq-Cg)-alkyl, (C4-C4)-alkoxy-(C1-Cq)alkyl, a 3 to 10-

membered mono-, bi-, tri- or spirocyclic ring which may
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20

25

alkyl : RI0 H (Cl-C8)-alkyl: X N(R52), a bond, C=C,

C(R53) (R54), CH2CH2; 10 R52, R53, R54 independently

of one another H, (Cl-C8)-alkyl; 15 20 25 E 5-7

menber ed bi val ent carbo- or heterocyclic ring

structure wth 0-3 heteroatesg fromthe group of N, 0
and S, which may optionally have substituents from

t he group ofcqmprise o tO Brhet@patonas), sedpptedcfram e, group of
O (C-C6)-a S02-

H (Ci-C8)- a‘f’%’??“ K O% g‘llnk lSUtfﬂQW e@dﬁ%ﬂngoﬁystem may

soo, swéﬁgd&%r?w@%baﬂt‘%ﬁ%@%é Cy CR(C1-Co)

(C1- By - al kol e Qﬁéﬁxwwcﬁgﬁﬁbw&s& NR75)CO(CH-
tr

10- 30 nenbered nono- , - - or spirocyclic ring
whi ch may 376) @&Yipﬁfg@z@ﬂan 4 het er oat ons sel ect ed
fromthe group of oxygen, nitrogen and sul fur, where
the ring systemmay additionally be substitut ed by F,

ST AR TR s &) e
R71, R72 RY.?fde;erfder‘ﬁé%foﬁéGanoB?Jr H%D@Q%W y of one

anot her H (C1-C8 , or 10 R72 and 3, R76 and
R7gr i ndependently of one another optionally together

with the nitrogen atomto which they are bonded a 5-6
meRbé el RThR76vand R77apart from the nitrogen atom

may al so co r [ t .
grgup of N ?@é@)"%&ﬁh{’# 5}'% agﬁ%ei @@@IMI Fofq&ﬁ% with the
the N-oxi desigagdhatdphys Mmuﬂgtheaylém BsHdIcoa 6d6$ﬁérh§ered ring
t hereof. 8. Conpounds as clained in claim1 or

char act er i ze#¥hich, apait fiare fhe Miregare atora, MeEvnalsa ¢QSnP“39 0-1
émlc:lﬁl hz HN I(EITH@'S\A‘;”%PW&ST‘S ;%RI i {]ﬂpﬁb,—és)ogikgl oxygen
(Cl-A4) - al kox _C4-a|k| C3-C8) - al kenyl, CO (C1-
C8) - al kyl , ?’c%{‘@é)?i) R12?/ CO(aryI oz(y-(Ci -{‘A)-al k§/| ,
COCH=CH( R13), COCC(R14),

the N-oxides or the physiologically tolerated salts thereof.

8. Compounds as claimed in claim 1 or 6, characterized in that they
have the formula Ib

in which:

R1, R2 independently of one another H, (Cq-Cg)-alkyl, {CR78R79)¢
—-R12, (C1-Cy4)-alkoxy-(C4-Cg)-alkyl, (C3-Cg)-alkenyl, CO-(Cq-
Cg)alkyl, -CO-{CH2)q -R12, CO-aryloxy-(C1-C4)-alkyl,
COCH=CH(R13), | COCC(R14),



375 CQ(C(R15) (R16))gN(R17) (R18),

CO(C(R19) (R20) ) r CON(R21) (R22), 5 10

CO(C(R23) (R24))SA(R25); or R1L and R2 form toget her
with the nitrogen atomto which they are bonded a 4
to 10- menbered nono-, bi- opygpirocyclic ring which,
apart fromthe nitrogen atom may conprise 0 to 2

addi ti onal rreo(a(n(q:atsgmm)?@{j(mtmmfg)om the group of
r

oxygen, nitrogen and sul where the heterocyclic
3 (61 on) O RN R o1 Gy - ol oy
(& &) -l R ARIREEAICTROR ! cehgasmm dagter i
o Soobre, her dgen; i, 8L ibick indl e pol Rl 4 7 10

50, 1, 2, 3, Memberé&d rmnnOF hnndeppmigmtnd:yingfwimnl& a;mrthem the

1, 2, 3; s 0, 1, 2, 3, 4, 20 R13, R14|nd ende
of one anot HEFOSERHRNP M goNkries Grig 2 86 ppgghgte{oatoms

rFy2 g r oggz at @@ec&%%@% %%B (gz%é&geé\’zﬁgggéﬁ %@2&%5 where

i ndependent Ithedieterceyealimtihg rsyister(l @m.ayjadchtidmny il 8ubstituted
(C1-C6) - al kyl , C%% CGFzmal kyl, CQ(R33); or 30 R17
and R18, R2 byaRdC F3, -@ayalm!so (D1 Caralyd AC1-Ca)-alkoxy-

i ndependent|ly of one another optionally together with

10 the 376 ni {Oqgeq)-atkgm hodmixyqTtOeyalkyle YOHARI-adkydere-aryl,

15

20

25

30

menbered ring which, apart fromthe nitrogen atom

may, al so camp;i seO(R26),f uCﬂNs(RZ?@(IF&SO,at drEirdxnom CEO(R29),
group of N-(Cl-C6)-al kyl, oxy and sulfur; .5 R33 a
5-10 nenber d¥RIVGEH Ca- Ga)rﬁjksdyN(BM)ﬁRBahonﬁﬂz@wabere R1
a further heteroatomfromthe Igroup of nitrogen,

oxygen and an\d Raargngt help GO(B28ktituted by F, O,
(Cl-C6)-al kyl, O(C C8)-alkyl; 10 R12 is OH,

O (C1-C6) - al kyI O (CO C8) - al kyI ene-aryl, CN, S-(Cl 15
200 C6} - al kyl0, 1c®o§ 0%, 6;CON(R81) (R82), 3-12 member ed
nmono-, bi- or spirocyclic ring which may conprise one
or nore heteroatons fromthe group of N, 0 and S and

thg r3-12 independently of one another 1, 2, 3;
s 0,1, 2,3, 4;

R13, R14  independently of one another a phenyl ring which may

comprise 0-1 nitrogen atoms;

R15, R16, R17, R19, R20, R21, R22, R23, R24, R25, R26, R27, R28, R29,

R30, R31, R32

independently of one another H, (C1-Cg)-alkyl;
R18 H, (C1-Cg)-alkyl, CO(C1-Cg)-alkyl, CO(R33);;
or
R17 and R18, R21 and R22, R27 and R28, R31 and R32

independently of one another optionally fogether with the
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(C2-C6) 30 al kenyl |

menbered ring may conprise further substituents such

as F, d, Br, OH CF3, CN, oxo, O (Cl-C6)-alkyl,

(Cl-A4) -al koxy (Cl1-C4)-al kyl, (Ci1-0C6)-al kyl,

O (Co-(B) - al kyl ene-aryl, (Co C8) - al kyl ene- aryl

N( R34) (R35), COCH=CH( R36) %@7)(%8))t (R39)
COC(R37)(R38))t (R39), COC }-al kyl,

COCOQ( C1- Co)nitnbgisn atatO® thm)h theyQra Hdrdeld;a 665 niemired ring
3, 4, 5 6; 0,1, 2; 25R3 R35, R37, R38 or .

i ndependent wh's'%, ara%rf 3058 e "oges; alss MY Also grgprise 0-1

ani ch choy ananeReEREIOEE 4 e o of R CordllCprvaen

fromthe nit 77 atom may al so conprise 0-1
further het ee{rnggﬁgwg fromthe group of

N-(Cl1-C6) - al kyl, oxygen and sul fur and nay optionally
be_substituted 8/ 1-2 oxqo groups; . 5 R36, R39
[ n'ﬂ%%endent 18y 01‘ BrEnkeTed rﬁfP“‘(a@Q rm) SYﬁI@moWhI@lj‘l may_cpgnprise

menber ed ar Ofﬂf PferrH &'0% cfrhefFBquhétbr O?Wé%e?ﬁe cggyéen and

further hetero rou nitroge

and sul fur F -
L oot kyﬁml r_%ﬁ}d rhs&fi%ébglliﬁkénﬂl’itégo@l/g Cl Ci'oq Cg)-alkyl, O-(C1
(C1-CB) - alk%%p?§ﬁﬁ C6) - al kenyl, (Co-C8) - alkylene aryl ;

R4l (Cl1-Co) - ’5-10 nenbered aromatic ring system
which rmay conprise 0-2 further heteroatons fromthe
group of nitrogen, oxygen and sul fur and may be

%ﬂ(?g%l th; Eagl gy?ﬁ R7 1 &ngalﬁpeﬁ%&; -alkg en(?naerygang{\lhé?? (C1-
(H'a(ai <) k% {l@ih&dgw mh@qz) 3-12  membered

I ndependent ll?ﬁOﬁ’%%E%é%@ﬂBEﬁ%lc'ﬁn \gﬂl(}m‘}la ISBJOSIFF(!W more

(G -C8)-al k ered bival en
het erocycl i mertembgttmhs Hedrmribe giouip 6f MN,het am@a& ommdf thenB-12
the group o d S, which nmay opti Oq@tjy have

substi t uent éﬂfﬁmﬁm@ﬂ@ng%%mpﬂsaﬁuﬂ r sulpgtitienis soel as F,

NO2, CN, OCE
al koxy- (Cl - )Bgr @' 8?3( %11'{'083‘0 Pﬁ% 8&?’%}(%-99 -alkoxy-
O (C3-C8)-cycl oal k

( C3- C8) - cycl(Gar&onsikyl é@zﬁa@*ﬁld@ (Qo@aquafkylene -aryl, (Co-Cs)-

(CO C8) - al kyl ene-aryl, O (C6-C8)-al kyl ene-aryl,

S-aryl, N REQERSEN, SORIKRISH COCHERIIA), (C(R37)(R38))

N( R63) 802(R64) CQ(R65) and may be nono- or bicyclic;

(Rg 05)58 lEQfR39?63 | QOCDERBA(RIZ))OT  qR3FN0t heO(B4-Ce)-alkyl,
al Ky

COCOO0(C1-Cg)-alkyl, COO(R40), S(O)y (R41);
t 0,1,2,3,4,5,6;
u 0,1,2:

R34, R35, R37, R38

independently of one another H, (C1-Cg)-alkyl;

or
R34 and R35

optionally together with the nitrogen atom to which they are

bonded a 5-6 membered ring which, apart from the nitrogen
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R62, R64, R65 independently of one another H,
(C1-C8)-al kyl, aryl; 10 K a bond, 0, OCH2, CH2O S,
SO, 502, N(R66), N(R67)CO CON(R68), (C(R69)(R70))v,
CO C=C, C=C, SCH2, SQ2CH2; 15 20 25 v 1,2,3,4; R66,
R67, R68, R69, R70 independeg#ty of one another H,

(Cl-C8)-alkyl; R11 H, (Ci1-C8)-alkyl,

(Cl-C4)-al k@i«yn( mamjscammpns@cﬁﬂcmihemheéalgﬂatoms from the
(C3-C8)-al kynyl, a 3 tao 10-nenbered nono-, bi tri-

or spi rocyciofuR i A DHCarCehglkylonpxyasn oang guffur and may
het eroatons sel et]:t ed fromthe group of oxygen,

ni trogen an@Planaky be gHesEUteARY 112 GOURR may
additionally be substituted by F, Cd, Br, CF3, CN,

CRIGRIS “Indersryisrty” o a'og%'e'kg,pﬁocﬂlmerm (03-6(8‘3 Yeloalkyl, 510
hyr oxy. - CORTIANTOT RIePEecite BEr MED WekrbyTRISs 02

or SOQ2CH3 S%Fr%aeﬂ?é{ercfgtgmsa?ém iﬂyf ro@éﬁef ﬁﬂl@geWBx?&en and

i ndependently of one another H, 379" or

R72 and R73sufff6afdin&/ bel éut%m&ﬂd@rwly of, (mecgtmkﬂeo -(C1-
optionally together with the nitrogen atomto whic

they are bora%z 5-6 nmenbered ring which, apart from
the nitrogen ato 'rmy al so conprise 0-1 further

het eroatons fromthe group of N-(C -C6)-al kyl, oxygen
and sul fur; the N-oxides and the physiologically

t R4y at ed SH (e 1hOraRrYl; (GLCR)- a&eﬁ?ﬂl(cmialmmiawmg
one or nore of the conpounds as ainmed I'n cl ai ns

to 8. 10. A nedi cament conprising one or nore of the
conmpounds as clained in one of clains | to 8 and one
oR4fbor e ano(@¢iCeg)-zdicylj b1 Smenmeset eromatit 1ring\ system which
conpound of the fornula | as clainmed in one of clains
1to 8 for fn’umﬁ comnprisdi @aﬁefnrthfenrhettei@agrm?hfwmxif@ group of
treatnment of .obesity. 1 ound ,of t or

| e €1 a meditueh oypld et s HRGHAL oF lESyLRBY P, o
medi cament [ treatment of type Il

di abet es. g@ Bgeanl% Bgﬁ&?é’?)zaﬁp'm mula | as cl ai ned

in one of claine | to 8 in conbination with at | east

one further anorectic active ingredient for use as 25

Mgt Nt frﬁ{eﬁehﬁeﬁfl? RIYArRX hfoPler I e@fﬁ@@} afkiyl, hyd roxy-(C1-
obesi'ty. 14. conpound of the fornula as clai rred

f cl t Lo t
Fur ther  anor@teiP. gt (GrFREABRY @ Gl i . oo o

medi canent for the prophyIaX|s or treatnent of of type
1 diabetes.

R80, R81 independently of one ancther H, (C1-Cg)-alkyl;

R10 H, (C1-Cg)-alkyl;

E 3-8 membered bivalent carbo- or heterocyclic ring structure
with 0-4 heteroatoms from the group of N, O and S, which
may optionally have substituents from the group of H, F, Cl,

Br, OH, CF3, NO2, CN, OCF3, 0-(C1-Cg)-alkyl, O-(C4-C4)-
alkoxy-(C1-C4)-alkyl, S-{C1-Cg)-alkyl, (C1-Cg)-alkyl, (C2-Cg)-

alkenyl, O-(C3-Cg)-cycloalkyl, (C3-Cg)-cycloalkenyl, (C2-Cg)-
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30 15. A process for producing a nmedi canment conpri sing
one or nore of the conpounds of the fornula I as
claimed in one of clains 1 to 8, which conprises

m xi ng the active ingredient wwth a pharmaceutically
suitable carrier and convergibag this nmxture into a
formsuitable for adm nistration. 35 16. The use of

the conpoundgiyaiylt(0R-COFamyBnk-ar5, O- (Ed@%?-bfkyﬁ#@ -&yl, S-aryl,

claims 1 to 8 for producing a nedi canent Tor wei

el o0 | gerptsy, 5,87, TsnE S RebEgiRon
for produci ggog%@%ﬁ@mtbg% bher ercg@nyl axis or

treat ment esity. 5718 T e use t he conmpounds
of the fornula | as clained in one of <clains 1 to 8

fo r i di canent for -the prophyl axis or
trgg?nlgﬁg%@? '?9%‘: Il diabetes. 10 19. The use of the

conmpounds of I [ f
np m&l@[ﬁ‘eﬁ pr’ﬁg A ohe@hoheéH IRE ?Qhﬁyp

claims | to 8 for ucmgarredlcarrent or the
treatment of disturbances of well being and ot her
psychiatric indications, and for the treatnent of

di B82.d864, RE8oci ated with the circadian rhythmand for

the treatnment of drug abuse. 15 20. The use of the
conpounds ofN¢@RENASTIY |04 oneanotheyi il 1-Gekalylo ATyl
claims 1 to 8 as MCH ant agoni sts.

K a bond, O, OCHp, CH20 S, SO, SO2, N(R66), N(R67)CO,

CON(R68), (C(RB9)R70))y, CO, C=C, C=C, SCHy, SO2CHo;

V 1,2,3!4;

R66, R67, R68, R69, R70
independently of one another H, (C1-Cg)-alkyl;

R11 H, (C4-Cg)alkyl, (C4-Cy)-alkoxy-(Cq-Cs)-alkyl, (C3-Cg)-

alkenyl, (C3-Cg)-alkynyl, a 3 to 10-membered mono-, bi-, tri-

or spirocyclic ring which may comprise 0 to 4 heteroatoms
selected from the group of oxygen, nitrogen and sulfur, where

the ring system may additionally be substituted by F, ClI, Br,
CF3, CN, (C1-Cg)-alkyl, O-(C1-Cg)-alkyl, (C4-Cgq)-alkoxy-(C1-
Ca)-alkyl, hydroxy-(C1-Cs)-alkyl, (Co-Cg)-alkylene-aryl, oxo,
CO(R71), CON(R72)(R73), hydroxy, COO(R74),
N(R75)YCO(C1-Cg)-alkyl, N(R76)R77) or SO2CH3 SCF3;

R71, R72, R73, R74, R75, R76, R77
independently of one another H, (C1-Cg)-alkyl;
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or
R72 and R73, R76 and R77
independently of one another optionally fogether with the
nitrogen atom to which they are bonded a 5-6 membered ring
which, apart from the nitrogen atom, may also comprise 0-1

further hetercatoms from the group of N-(C1-Cg)-akkyl,

oxygen and sulfur;

the N-oxides and the physiologically tolerated salts thereof.

9. A medicament comprising one or more of the compounds as
claimed in claims 1 to 8.

10. A medicament comprising one or more of the compounds as
claimed in one of claims 1 to 8 and one or more anorectic active
ingredients.

11. A compound of the formula | as claimed in one of claims 1 to 8 for
use as medicament for the prophylaxis or treatment of obesity.

12. A compound of the formula | as claimed in one of claims 1 to 8 for
use as medicament for the prophylaxis or treatment of type I diabetes.

13. A compound of the formula | as claimed in one of claims 110 8 in
combination with at least one further anorectic active ingredient for use as
medicament for the prophylaxis or treatment of obesity.

14. A compound of the formula | as claimed in one of ¢claims 110 8 in
combination with at least one further anorectic active ingredient for use as
medicament for the prophylaxis or treatment of of type |l diabetes.

15. A process for producing a medicament comprising one or more of
the compounds of the formula | as claimed in one of claims 1 to 8, which
comprises mixing the active ingredient with a pharmaceutically suitable

carrier and converting this mixture into a form suitable for administration.

16.  The use of the compounds of the formula | as claimed in one of
claims 1 to 8 for producing a medicament for weight reduction in mammails.
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17.  The use of the compounds of the formula | as claimed in one of
claims 1 to 8 for producing a medicament for the prophylaxis or treatment
of obesity.

18.  The use of the compounds of the formula | as claimed in one of
claims 1 to 8 for producing a medicament for the prophylaxis or treatment
of type li diabetes.

19.  The use of the compounds of the formula | as claimed in any of

“claims 1 to 8 for producing a medicament for the treatment of disturbances

of well being and other psychiatric indications, and for the treatment of
disorders associated with the circadian rhythm and for the treatment of

drug abuse.

20. The use of the compounds of the formula | as claimed_' in any of

claims 1 to 8 as MCH antagonists.



