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WO 2008/017381 1 PCT/EP2007/006594 Arylaminoaryl-alkyl-substituted

wo 2H¥idazelidine-2,4-diones, process for preparing them, medigarents oo7/006594
comprising these compounds, and their use 5 The invention relates to

imidazolidine-2,4-diones which are substituted by an arylaminoarylalkyl
radical and to the physiologically compatible salts thereof. Structurally

e e o iy :
Ary}aré'l’%%%?{E%Qu‘é‘s‘%%{éadﬁ%”ﬁ&%ﬁ z %ﬁ%‘ﬁ%ﬁ?ﬁ%gg%%ﬁg S %ggéﬁiagm,

411, 10 [t was an olbjaect o)
medicguhiols displaysan thsspeativatiyndgtiizdbheiaetion. In particular, it was an
object of the invention to find novel compounds which are suitable for the
treatment of metabolic syndrome, of type Il diabetes and of obesity. The
The iniyardivtiorsliies éfoinei daltedite-edirpouwrrds o sdonbriiicd PR20R1 0

ar Ylanﬁ*}%é}l?a g ’gig?i‘éé‘ ReH N RO &ésﬁﬁ&égﬁ@@nﬁﬁiﬁﬁaﬁ?tﬂ&&ﬂ" which

‘are Independently H, (C1-C6)-alkyl, where (C-C6)-alkyl may be
substituted by halogen, O-R14, S(O),n-RI2 orNR13R15; or R and R’

structPARNSLILATA fng having SemIER 10 ElahtcRIPAR ABRSWEEEsONe 031).
carbon 25 atom may be replaced by 0, S(O),,,, NR 13 or NR15;

It was an object of the invention to provide compounds which display a therapeutically
utilizable action. In particular, it was an object of the invention to find novel compounds

which are suitable for the treatment of metabolic syndrome, of type II diabetes and of obesity.

The invention therefore relates to compounds of the formula I

R3—7 ~A R
T )S&R'
G~ N
g R6 R7

(CH,)p RS

R10 RO

in which

R, R’ are each independently H, (C,;-Ce)-alkyl, where (C,-Cs)-alkyl may be
substituted by halogen, O-R14, S(0);,-R12 or NR13R15;
or R and R’ together form a ring having from three to eight carbon atoms, where one carbon

atom may be replaced by O, S(O),, NR13 or NR15;

171 iS O, 1, 2;
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mis 0, 1, 2; WO 2008/017381 2 PCT/EP2007/006594 nis 0, 1, 2, 3, 4; p

wo 26h&ofrssfh 5 59is1,23.4; ris2,3,4,5,6, 10vis0, 1, 2P§T7"Elﬁ§o@7/%06594
G, L are each independently C or N, where there is no corresponding R

R2, R3, R4, R5 substituent when they are defined as N; 15 RI, R2, R3,
R4, R5 are each independently H, F, Cl, Br, I, CN, N3, NC, NO2, CF3.

(C1- Cs) zﬂk l, Z(C& {s) cycloalkyl, (CH2)"-[(C3-Cs)-cyc].oalkenyl], (CH2)q

[(C3- Cs cyclodlkyl], (CHz), [(Cy_Cj2)-bicycloalkyl], (CH2)n

[(C7_C12)-bicycloalkenyl], (CHz), [(C7-Ci2)-tricycloalkyl], adarnantan-I-yl,

adamanta éé ACéﬂz)" aryl, (CH2)"-heteroaryl, OCF3, O-R11, NR13R15,

P 20NH- é )2R12, S02-NH2, S02-N=CH-N(CH3)2, S02-NH-CO-R12,
S02- NH- CO NHR12, S02-NH-CO-R16, S02-NH-[(C1-Cs)-alkyl],

g S02-NH-. i(élé 8& cycloalkyl], SO2-NH-(CH2),-OH, S02-NH-(CH2)"--aryl,
S02-NH-(CH2)": heteroaryl, S02-N[(Cj-Cs)-alkyl]2, S02-R16, SF5,
CO-0OJ[(Cj-Cs)-alkyl], CO-O[(C3-Cs)-cycloalkyl], CO-O-(CH2),-NH2,

. CO-0O-(¢ I—&z)3 vk %5 CO-0O-(CH2)"-heteroatiyl, CO-NH2, CO-NH-CN,
CO-NH-[(Ci-C 61{ alkyl], CO-NH-(CH2),-OH, CO-N[(C1-Cs)-alkyl]2,

CO-NH-[(C3-Cs)-cycloalkyl], CO-N[(C3-Cs)-cycloalkyl]2,

C(=NH); [(ng-Gﬁ Ikyl)], C(=NH)-NH2, C(=NH)-NHOH,

C(= NH) NHO (Ci- Ce) -alkyl], C(=NH)-NR12R13, C(=NH)- R186,

C(=NR13)-NR12R13, CO-NH-S02-R16, CO-NH-S02-NHR12, CO-RI6, 30

A, D, EQOH. £0:(Gls GRCohaxdralkyl foQoliulia REIR0, r3,
bicycloalkyl], CO-( 2) [(C -C12)-trieycloalkyl], CO- aryl O-heteroaryl,
R4, R5 substltuent when they are defined as N;

R1,R2, R3 R4, R5 are each independently H, F, Cl, Br, I, CN, N3, NC, NO», CF3, (C-Cy)-
alkyl, (Cs-Cyg)-cycloalkyl, (CHz)u-[(Cs-Cy)-cycloalkenyl], (CHy)o-[(Cs-Cy)-
cycloalkyl], (CHy)p-[(C7.Cra)-bicycloalkyl], (CHy),-[(Cr.Cip)-bicyeioalkenyl],
(CH2),-[(Cr-Cyp)-tricycloalkyl], adamantan-1-vl,
adamantan-2-yl, (CHj)p-aryl, (CHo)p-heteroaryl, OCF;, O-R11, NR13R 15,
NH-CN, S(O)n-R12, SO2-NHj, SO-N=CH-N(CHj}s, SO,-NH-CO-R12, SO»-
NH-CO-NHR12, SO;-NH-CO-R16, SO,-NH-[(C;-Cs)-aikyl], SO-NH-[{Cs-
Cg)-cycloalkyl], SO.-NH-(CH,),-OH, SO»-NH-(CHs)y-aryl, SO2-NH-(CH;),-
heteroaryl, SO;-N[(C-Cg)-alkyl]y, SO»-R16, SFs, CO-O[(C-Cs)-alkyl],
CO-O[(C3-Cs)-cyeloalkyl], CO-O-(Cliy)-NHy, CO-O-(CH,)p-aryl,
CO-OQ-(CHy)p-heteroaryl, CO-NH,, CO-NH-CN, CO-NH-[(C,-Cs)-alkyl],
CO-NH-(CH,),-OH, CO-N[(C;-Cg)-alkyl}s, CO-NH-{(C;5-Cg)-cycloalkyl],
CO-N[(C5-Cg)-cycloalkyl]z, C(=NH}}O-{(C;-C¢-alkyl)], C(=NH)-NH,,
C(=NH)-NHOH, C(=NH)-[NHO-(C;-Cg)-alkyi], C{(=NH}-NR12R13, C(=NH})-
R16, C(=NR13)-NR12R13, CO-NH-SO;-R16, CO-NH-S0,-NHR12, CO-R16,
COOH, CO~(C-Cg)-alkyl, CO-{C;3-Cy)-cycloalkyl, CO-(CHz)y-[(C7.Ci2)-
bicycloalkyl], CO-{CH,),-[(Cy-Cya)-tricycloalkyl], CO-aryl, CO-heteroaryl,
CH(OH)-aryl, CH(OH)—he{eroaryl, CHIO-(C-Cg)-alkyi]-aryl, CH[O-(C;-Cg)-
alkyl]-heteroaryl, CHF-aryl, CHF-heteroaryl, CFs-aryl, CF,-heteroaryl, CHO,
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CH(OH)-aryl, CH(OH)-heteroaryl, CH[O-(C1-C6)-alkyl]-aryl,

WO 268@[5“%@6)- alkyl]-heteroaryl, CHg-aryI, CHF-heteroaryI,Ig‘CFgﬁzbm 1006594

CF2-heteroaryl, CHO, WO 2008/017381 3 PCT/EP2007/006594

CH2-OH, CH2-CN, CH2-0-R12, CH2-O-(CH2)"-CO-O[(Ci-Cg)-alkyl],

CH2-O-(EHHCHINAR, CHrO-KH2IHcOawhere-the @lkik)-alkyl], CH;-0O-

cycloall cloall [ -Bicygl |, pigygloalkenyl and tricycloalkyl
ryoakeny sl bovi

radicals may be su ute orihe atom’s and where the aryl 5 or

heteroamyheaelibalslhyhycid sibgtittdddiehalobsyc Ok {CibGsHakiknd 3nd
C6)- I O-(Ci-C6)al (Ci-CA)-alkyl, S02-
c8@%@?‘8%%&%%?}%&%%%%é%l%% ;v; S ﬁﬁs o
be subsstitatesl iydficadsi SLOURE, IR ARG R RIG aies » {Ca-
mggpeensu_ Elé Y/ $Ii]_mjal_i t cles NR1 la R
gently Rl NR3(Rigyslighatey (g?:'\lfﬂ YlsOiRH,, coon
%; : an 3 @ﬁr‘/“a ical ﬁayr%;e’ &d 10 ’

7-heteroaryl,"where’the aryl or heteroar fused to'a 5- or

6-membefdtandriatiy Sr-hiohaliorhatie-taron-skylinwhidiewsriboor kybredicals
CHor qx%g, QE%‘&B&deo%f ieplaged by .oxygen atoms and where the 5-
em ' C

or 6-m ered aromatic or nonaromatic carbon ring may be substituted
by F, =0 1.5 or -(Ci-C6)-alkyl and where the bicyclic heterocycle may

R6, R FOREAIRSTRTHO 0. 12 A IenRers and URHe S 1\6‘?‘c§éﬂ Of ez FRURR Yy,
20, O, S(O) d

each independently be replaced by N, NR20, ., OF C=0 an

where theRary Ehe1ey0 Kk LAdical ot Picyelic PAIIORYEIS VA BRed to a 5- or
unsubstituted or monod- or polysubstituted by 20 R11, F, ClI,; Br, 1, CN, N3,

NC, NOZ. Gl il 205084 br BehigdntdndcHRW O he in which one or more CH or
(CH2)"-O-CH(CH20H)2, (CH2)n O-(CH2)n CO-O-(CH2)r NH2,

(CH2)a- Nk )atSlr rlGH2)Q-sygar
acid, (C%%GC%%%%%%& %gHz)'gg%%gggs%%ﬁ(%)no-%zl%lg(l?r(%de,

O-R13, @-Qx%ﬁ)b@é’é%i@iﬁ@ﬁzﬂéﬁﬂf@mé%:iig{ﬂ‘iﬁé ilna%fbe substituted by F, =0
(CH2)-N[(CH2)g-CO-0O(Ci-C6)-alkyl]2, (CH2),; N[(CH2)g COOH]2,
or -(C-Cg)-alkyl and where the bicyclic heterocycle may contain from 9 to 12
ring members and up to five CH or CH; groups may each independently be
replaced by N, NR20, O, S(O), or C=0 and where the ary! or heteroaryl
radical or bicyelic heterocyele may be unsubstituted or mono- or
polysubstituted by
R11,F, Cl, Br, I, CN, N3, NC, NO,, CF3, (CH3),~O-R11, (CHj),-O-
(CH;),~-OH, (CH1),-O-CH{CH;0H},, {CH2)y-O-{CH2),-CO-O-(CHy )
NHa, (CH3),-0-(CH;)y-CO-NH-(CH,)-OH, (CHy),-O-sugar, (CHy),-
O-sugar acid, (CHy),-O-glucoside, (CH,),-O-galactoside, (CH3),-O-
ghicuronide, O-R13, OCF;, (CH2)y-O-(CH2)-NH», (CHo).-NH-R11,
(CH2)y~N[(CH3)g-CO-0O(C1-Ce)-alkyl]s, (CHy),-N{(CHy)g-COOH];,
(CHa)a-N[(CH3)-CONHz 15, (CH2)p-NH-R13, (CH2),-N(R13 ),
(CH,),-NH-CN, (CH2},-NH-SO5-R16, (CH2)p-NH-(CH;)p-SO2-R12,

(CHz)-NR12-CO-R16, (CHy)y-NR12-CO-NR12R 13, (CH;)s-NR12-
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(CH2)"-N[(CH2)q CONH2]2, (CH2)n-NH-R1..3, (CH2),; N(R13)2, (CH2)

wo 20080¥Ng(CH2)-NH-SO2-R16, (CH2);-NH-(CH2)"-SO2-R12 p~1/Ep2007/006594

CH2)-NRI2-CO-R16, (CH2),,-NRI2-CO-NR12R13, (CH2),-NR12 WO
2008/017381 4 PCT/EP2007/006594 CO-N(R12)2,
(CH2).-NR12-CONNERI2)}{THR) i RR-CEH)NRID, , (CHR);NH-C(=NH)-NH,,
NH-C(=NH)-R16, (CH2)"-NH-C(=NH)-NHR12, (CH2)n
NR12-C(=NR13N:R NH(CHR)) NR §2¢CHENRID IRITRIBIR(CHEN 2)-
NH-(CH2)"-CO-O-(CH2)r NH2, (CH2), NH-(CH2)" -CO-NH 5

[(C1-C8)-alkyl], {CH2)CRARCHAYHRO:NEHGHIROHC(EHR) ZNIR (THD).
-CO-N[(C1-C8)-alkyl]2, (CH2), NH-(CH2)" -CO-NH-[(C3-Cs)- cycloalkyl],
(CH2) NH-(CH2)CHe -NHaGIG8)Ceiodkil}2, {&H2) CH,),-NH-(CHy)y, -CO-NH-
NH-C(CH3)2-CO-O(Ci-Cs)-alkyl, (CH2), NH-C(CH3)2-CO-O(C3-C8)-
cycloalkyl, (CHAS NEESHBHR) CEO-OXBITRI NI 0SS W @, (CHz),-NH-
C(CH3)2-CO-0O-(CH2)"-aryl, (CH2)n NH-C(CH3)2-CO-O-(CH2)"-

heteroaryl, (CH2¥.Hh-CICHBICICCENFIRC K2 NENIE(CIHR)R-CONH-[(C3-Cs)-
NH-[(C]-Cs)-allcyl], (CH2).-NH-C(CH3)2-CO-NH-(CH2),-OH, (CH2)n
NNH-C(CH3)2-cinflloi 1S -(CH2)n MNP NEE S 2 cochoripds-(CHa)u
Cs)-cycloalkyl], (CH2)"-NH-C(CH3)2-CO-N[(C3-C$)-cycloalkyl]2, 15
(CH2).-NH-C(CHBIZCEHBR SIS (R12) stb 2l REF1SOPN=CH: 2 OBR(Cs-Cs)-
N(CH3)2, CH, , SO2-NH-CO-R12, SO2-NHR12, S02-NH- (CH2)rOH,
S02-N[(C1-C8)-ateyik B SOk kpi(SHAHEH2)-SFH8- O O B i N2 )n-NH-
(CH2)y--CN, (CH2).-CO-NH-CN, (CH2)n CO-NH- piperidin-1-yl,
(CH2).-CO-NH-MHQQQ@@W@UNQ}@®N§@C§HEQ%@F@%%'
(CH2).-C(=NH)-NH2, (CH2).-C(=NH)-NHOH

(CH2).-C(=NH)- NI @G- €8y - (B C CRMYERIEN 12)n NH-C(CHz)o-CO-

NH-[{C;-Cg)-alkyl], (CHz)y-NH-C(CH3),-CO-NH-(CH,),-OH, (CH;),-
NH-C(CH;);-CO-N{(C-Cg)-alkylls, (CH;)p-NH-(CH3},-CO-NH-{(C5-
Cg)-cycloalkyl], (CHp)-NH-C(CH;),-CO-NI(C5-Cy)-cycloalkyl]s,

(CH3)y-NH-C(CH3),~COOH, 5(O),-R12, SO;-R16, SO,-N=CH-

O\\SPN:_P
P
/

N(CHs), “f: | S0;-NH-CO-R12, SO;-NHR12, SO,-NH-
(CH»),-OH, SO-NI(C;-Cg)-alkyl]n, SO;-NH-(CH»)-NH,, SFs,
COOH, CO-NH,, (CHa)4-CN, (CHy)p-CO-NH-CN, (CH;),-CO-NH-
piperidin-1-yl, (CHy),-CO-NH-SO,-NHR12, (CH;),-CO-NH-505-
RIS, (CHy)p=CHO, (CH3},-C{(=NH}-NH,, (CH3),-C(=NH)-NHOH,
(CHy)p-C(=NH)-INH-O-(C;-Cg)-alkyi], (CHz)-C(=NH}R16),
(CHy)p-C(=NR13)NHR 12, (CH2),-C(=NR12)NR12R13, (CH),-
C(=NH)YO[(C-Co)-alkyl}, where the alkyl and cycloalkyl radicals may

be substituted by fluorine atoms and where the aryl or heteroaryl



(CH2), C(=NR13)NHR12, (CH2).-C(=NR.2)NR12R13, (CH2)n

wo 25dgHQI(C1L-C6)-alkyl], where the alkyl and cycloalkyl radigalg-BayoRe006504
substituted by fluorine atoms and where the aryl or heteroaryl WO

2008/017381 5 PCT/EP2007/006594 radicals maybe substituted by

halogen, CN, (Ciz@6)alkyly t€3ub8jtutyelonkkgl @nC-Eoi atkyl)- SK@% fC5-Ce)-
(C-C6)-alkyl, SO2-NH2, COOH, CONH2, CO-O(Ci-C6)-alkyl,
CO-(C-CG)-aIkyDaﬁdaM}ér@tHéz a{nﬁwalkadj&d@mé%b@@mﬂsﬂuu‘iéhwz, COOH,
fluorine atoms; 5 F, Cl, Br, I, CN, N3, NC, NO2, CF3, (CH2), O-R11,

(CH2)n O-(CH2); @M (€A T:S-CHIOHZ5M)E;-Ce)-alkyl and where the alkyl
(CH2),-0O-(CH2),-CO-0-(CH2),-NH2, (CH2)11-0O-
(CH2)"-CO-NH-{a}2)sary temsduadly, {OpR)e @xsugar acid,

(CH2)"-O- glucoside, (CH2), O-gal.actoside, (CH2)"-O-glueuronide,

0-R13, OCF3, 10 (CH2)n NH-R11, (CH2)n NH-R13, (CH2), NH-CN,
(CH2)"-NH-SO2-R1..6, (CH2),, NH-(CH2)n SO2-R12, (CH2)n
NR12-CO-R1BL(E192), NRAE CONRE2RIE YEMRI INCIR CO-((HI2H,
(CH2)n-NR12-CO-NHR11, (CH2)"- NH-C(=NH)-NH2, (CH2),

NH-C (= KFH2R4@: QB0 C Ry ML), QOHRYE o)~ NF, (CHR),-O-
NR12-C(=NR13)-NHR12, (CH2)"-NR12-C(=NRI2)-NR12R13, 15

(CH2)"-NEFEGHESNEB OB KD EH)eamdiEps)- sugar acid, (CHa),-0

-CO-NH-[(C-Cs) alky (CH2)™-NH-(CH2), -CO-NH-(CH2),-OH, (CH2)n
NH- (CHglbuc@E»dqnt@ g agky powﬂim@@@mm e, O-R13, OCFs,

_CO-NH-[(C3-C loalkyl], (CH2)" NHL(CH2)
o NIRRT KT BT R Cler -8 (BT il

(CH2),-NH-C(CH3)2-CO-0O cs Cs) cycloalkyl, (CH2)1-NH-C(CH3)2
20 0-(CHEHNAT(EH2)n M%é ;i “Ha )N 5:Co-
(CH2),-NH-C(CH3)2- CO-0O- g(le 0 heteroar

(CH2),-NFRERH3)21E0-NR @ﬁ@(&@d@ﬂ@@w CO-NHR11, (CHa)n-

CO-NH-[(C1-C Ikyl], (CH2 NHCC 2-CO-NH-(CH2
(CH2)"- @((%{If@)}%g( )n Wé{))(@#l@’) H7()11 I‘)I “C(=NH)-NHR12,

NH- (CH3()32 ‘CONH(C3-Cs ?
Ho)-NR 12-:C(=NR13)-NHR12, (CH,),-NR12-C(=NR12)-NR12R 13,

(CHy),-NH~{CHz),-CO-O-(CH;),-NH3, (CH2)y-NH-(CHz)y ~CO-NH-[{C)-Cg)-
alkyl], (CHa)y-NH-(CHa)y ~CO-NH-(CH,)-OH, (CHa ), NH-(CHy), -CO-
NI(C1-Co)-alkylls, (CHy)u-NH-(CHy), ~CO-NH-[(Cs-Cs)-cycloalkyl], (CHy),-
NH-(CHa), ~CO-N[(Ca-Ci)-cycloalkyl]a, (CHy)a-NH-C(CHz)3-CO-0(Cy-Ce)-
alkyl, (CHy)y-NH-C(CH )p-CO-0(C-C)-cycloalkyl, (CHy)p-NH-C(CHy)-CO-
O~(CH,)-NHa, (CHa),-NH-C(CHz)s-CO-O-(CHa)aryl, (CHy),-NH-C(CHy)y-
CO-0-(CHy)y-heteroaryl, (CHy),-NH-C(CH;s),-CO-NH,, (CH3),-NH-C(CHj3)o-
CO-NH-[(C-Cs)-alkyl], (CHa)p-NH-C(CH; )o-CO-NH-(CH,),-OH, (CHa),-NH-
C(CH3)2-CO-N[(C}-Cg)-alkyla, (CHz)p-NH-(CHs)o-CO-NH-[{C;5-Cy)-

cycloalkyll, (CHy)p-NH-C(CH3),-CO-N[(C5-Cg)-cycloalkyl]s,
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cycloalkyl], (CH2)n NH-C(CH3)2-CO-N[(C3-Cs)-cycloalkyl]2, WO
WO 2@008(617881 6 PCT/EP2007/006594 (CH2)n NH-C(CH3) 29O 2007/006594
S(0),,-R12, S02-R16, S02-N=CH-N(CH3)2, 0~,0 /~ S-N=C CH3,

S0O2-NH-C0O-R12, SO2- NHR12 S02-NH-(CH2)r QH, -

NP R LR PR IR R O N R O
CN, (CH2)n CO-NH-CN, (CH2),-CO-NH-piperidin-l-yl, (CH2),-CO-NH-SO2
5 NHR12 CO-NH-SO2-R18, (CH2),-CHO, (CH2)n C(=NH)NH2,
(CH2)"- C(=NHWHOH, (CH2)"-C(=NH)(R16), (CH2),-C(=NR13)NHR12,
(CH2),,- C(=NR12)NRL2RAC(ECRIL), SCENEDIRI(E - SO -aldCwhe®eHh8 O,-

alkyl and cycloalkyl radicals may be substituted by fluorine atoms and

where the @rylQs-Dejeroayl redicalsimaybe, SHsUOEH iyhalogeaHONCN,
(Ci-C6)-alkyl, (C3-C6) 10 cycloalkyl, 0-(C-C6)-alkyl, S(O),, (C-C6)-alkyl,

SO2-NH2FCROH. GONN2 O AOGE 6 pikiln COHEAE)AUNSO,-

where the alkyl radicals may be substituted by fluorine atoms; where at

least onsgr@RiTe RE, RCRSIIRIGNE RIQUEjGaS S, aliays AeiNEINIS,, (CHo)y-
NR17-aryl or 15 NR17-bicyclic heterocycle or NR17-heteroaryl; where

one of tiag-fvenradioal, pairs Rf (RENFYNIRTE) ot BT, BT RBROB RBiArd, ROHoY,-
R9 and RIO may in each case together form the -CH2-CH2-CH2- or

-CH2-CH2-8RI22QH2- 2R 03 s il WHILENGD 0 (WeCGHR=Hrovips anby dbey] and
replaced by -0- and where the -CH2-CH2-CH2- or -CH2-CH2- 20

CH2-CHZ<etkjs sdayersylistituted ihyed b{CliCgratiyphor a(d, Ridrésti aryl or
(C1-Cqg)-alkyl, (C2-Clo)-alkenyl, (C2-C10)-alkynyl, (C3-Cg)-cycloalkyl,

(CH2)g-hEdeag)-eytiloatiyly (BHApsH{ DRI bieyoto IRy 1-Co)-alkyl, (C-Co)-
(CH2)"-[(C-Cio)- cyeloalkenyl], (CH2)n [(C3-Cio)-bicycloalkenyl],

(CH2)2-HCHaR) 2 5QricyeOaHaily [ CH2)nEHAC(EHRIL-BQ-IOHEICCBYRAIKAINH,,
(CH2)n CO-[O-(C3- Cg)-cycloalkyl], (CH2),-CO-[(C1-Cg)-alkyl], (CH2)n
CO-[(C3@y)@Clodidlkyll, CO-(C,-Cg)-alkyl and where the alkyl radicals may be

substituted by fluorine atoms;

where at least one of the R6, R7, R8, R9 and R10 radicals is always defined as NR17-aryl or
NR17-bicyclic heterocycle or NR17-heteroaryl;

where one of the four radical pairs of R6 and R7, or R7 and RS, or R§ and R9, or R and R10
may in each case together form the ~-CHy-CH,-CH;- or ~-CH,-CH,-CH-CH,- groups in which
up to two -CHs- groups may be replaced by -O- and where the -CH;-CH,-CH;- or -CH-CH;-
CH,-CHs- groups may be substituted by F, (C-Cg)-alkyl or =0;

RI1 is H, (C,-Cg)-alkyl, (Co-Cig)-alkenyl, (C2-Cig)-alkynyl, (C3-Cs)-cycloalkyl,
(CHy)q-[(C5-Cy)-cycloalkyl], (CHz)a-[(C7.Cio)-bicycloalkyl], {CH2)a=[{C3-Cig)-
cycloalkenyl], (CH2),-[(C5-Cig)-bicyeloalkeny!], (CHz)p-[(C7-Cia)-
tricycloaikyl], (CHy)p-aryl; (CHy)y-CO-[O~{C1-Cs)-alkyl], (CH2)a-CO-[O-(Cs-
Cg)-cycloalkyl], (CHa)p-CO-{(C-Cy)-alkyll, (CH),-CO-[(C3-Cy)-cycloalkyl],
(CHy),-CO-aryl, (CHy),-CO-heteroaryl, (CH,)y-CO-[O-(CHy)v-aryl], (CHy)y-
CO-[O-(CHy),-heteroaryl], (CHz)-CO-NH;, (CHz)-COOH,
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(CH2),-CO-aryl, (CH2),-CO-heteroaryl, (CH2),-CO-[O-(CH,),aryl], (CH2)n

WO 2619-3H2) heteroaryl], (CH2)q-CO3NH2, (CH2)g-COOH, W /EP2007/006594

R12

2008/017381 7 PCT/EP2007/006594 (CH2)gq CO-NH-CN, (CH2)n
P(O)(OH)[O-(C,-C6)-alkyl], (CH2)"-P(O)[o-(Ci- C6)-alkyl]2 (CH2)
P(O)(om(@kﬁ@ﬁ%ﬁﬂér@hp@%%ﬂ (L deita) PENOHEILO-(Cr-
(CH2), H I, -aryia,
(CH2) CO NS Ao, OB SO NG %%f‘?;@f’?ﬁgkgg o
(CH2),-CEINKESR Py Ib ARy E2 Elbyar YoHkAL1-Cs)-
(CZ-C'OAIQBKK@IQC% i RN Ee2- @g?bi?{@ﬂ?fxt@godo(ﬁ?f@(@) ey,

O[(Cr-C6 0)-alkynyl-CONH2, (CrC1o)-alkynyl-COOH
. NS )%émém@m@;rp@m%é@%;a (oria)aliot],

CR21(0 GRA
cRARSESh aé@laz oo o e shallamyl-CO-
(CH2)n-ClEkS)e- Z@pé@)l&hléwyl(éﬁ i, (Co-Cro)-alkynyl-COOH, (CHa)y-

(CH3) 2),-NH2,
e e

S ) S oy Bere RO U P ebs S )

C(CH3) 2O EHSIES @iyl (REZ RIOBBIZACDINHAPHE) CHH),-C(CHy).-
(CH2), 15 C(CH3)2-CO-N[(Ci-Cs

(CH2),- §o18 oLrIiek 85%1 g&ﬂ]géﬁ(ﬁp-(@li_q% Hs)-cyeloalkyl], (CHa)u-

T
v e

(CH2)n€ NS 93( >® e(% 1T Chikr
Cycloa'kmobm%@amy )%ﬁ?lt@ﬂw@nm@yﬁbamwaﬁg}pﬂﬁzmmm be

frl]J;;gléutedb qu rlnea%rgriig'l| a&%%]kgg %%"%@6@3@ §

O-(ClI- Q@fkwéﬂidyﬁ@W@B«UDSNR@%%)@%M@QNHE&% C(CHs)z
CO-0(C] 5(8)9{ CI gG& @Iﬁ/ ar&%wcgnfe( éa tge) g& r%%s @8%?

substltufé
C({CH;3);- CONHz, (CH)y=CO-NH-C(CH3),-COOH, where the alkyi, alkenyl,

alkynyl and cycloalkyl, bicycloalkyl, cycloalkeny! and bicycloalkenyl radicals
may be substituted by fluorine atoms and where the aryl or heteroaryl radical
may be substituted by halogen, CN, (C;-Cq)-alkyl, (C3-Cs)-cycloalkyl, O-(C;-
Ce)-alkyl, $(O0)~(Cy-Ce)-alkyl, SO,-NH,, COOH, CONH,, CO-O(C;-Cy)-
alkyl, CO-(C-Cg)-alkyl and where the alkyl radicals may be substituted by

fluorine atoms;

is H, (C-Cg)-alkyl, (C5-Cg)-cycloalkyl, (CHy)g-[{C3-Cg)-cycloalkyl], (CHz)a
[(C7.Cyp)-bicycloalkyl], (CHy)p~[(Cr-Cia)-tricycloalkyl], (CHa)n-aryl, (CHy)p-
heteroaryl, where the alkyl or cycloalkyl radicals may be substituted by
fluorine atoms,

and where the aryl or heteroaryl radical may be substifuted by halogen, CN,
(C1-Cg)-alkyl, O-(C,-Cg)-alkyl, SO;-NH,, COOH, CONH,, CO-O(C-Cg)~
alkyl, CO-(C;-Ce)-alkyl and where the alkyl radicals may be substituted by

fluorine atoms;
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25 R12 is H, (CI-C8)-alkyl, (C3-C8)-cycloalkyl,

WO 26647283 E3-Cs)-cycloalkyl], (CH2)ng [(C7_C12)-bicycloalkylcT/EP2007/006594

R13

R14

R15

(CH2)"-[(C7-Cr2)-tricycloallcyl], (CH2),; aryl, (CH2),,- heteroaryl, where the

alkyl or cycloalkyl radicals may be substituted by fluorine atoms, 30 and
where th@fé;ﬁl(hrnﬁéte@@h@kyad%@m{é?y Ee)ﬁﬁzﬁwféﬂ B hdfoleh: T,

(CI-C6)-adhyi P h&@o%}r"s@%ﬂﬁ? GPRIM QBNHAL GO EHC6)-

allcyl, CO- Cr C aIkyI and where the alkyi radicals may be su stltuted by
fluorine adesresthpvadk Z0EBIGY7IvEIk B Pt @-b/@@éggwfutp\quglpprme atoms

802-[<Ca&%ﬁlé¥¥'ﬂh§%r[$?hé§ab§sagzlﬂﬁé o %@%ﬁ%@% BRaleER)ON,

heteroaryl, SO2-(CH ;2; NH-R12 &12)2 where the alk é
and cycloBik{f-radital Yhé(}b@@cﬂi@ﬂf?@%ﬂl»b?ﬂ rikeatbils HwhereCo)-

the aryl t 1; CF3,
(Ci-C6)- g%l ?C@?» ?ﬁ?@ﬂ%ﬁ?@% alk F)Cén(%%qﬂcl cg’r,am‘gu lkgl and

S02- NHther@tha@mﬂd@abmbe@@ﬁéﬂ@q @%@P“Uﬁ?@ﬁwl and

where the alkyl radicals may be substituted by fluorine atoms; R14 is H,
(C-Cs)-alkyl, (C3-C8)-cycloalkyl, (CH2)g-[(C3-Cs)-cycloalkyl], 10 CH2)n
aryl, (CHQ?X H&e%ﬁﬂﬂb(—@) @@yf@)@ ld§)th lieyﬁy et oalkyll,
CO-[O- ( ?{ YlinéleRayiCeH#0; (¢ ]Cg) alkyl

(CH2)"- H2 -heteroaryl], (CH2)0 -CO-[ é alk 1 (CH2

CO- [(c:sﬂ@é;l Frievsydeaiai (Ehk Welé waRyt (CH2)q

CO-NH2 @@@HM&I 292; m@zz)(@@m@@mﬁm C$)- 15
alkyl], (CHZI)!: 'CO- N C3-Cs)-alkyl]2, (CH2)"-CO- NH[ C3-C8)-cycloalkyl],

(CH2)" E- S GursIRoAR B e eyl BT s Fateyl:
(CH2),, W)@@Q@I(@{g yoinatkp, (GHEME,, (CH,),-CO-NH-[(C,-Cy)-

gggggg% CO 2& ’\IIgfpl %:I)Za)lkgf:l(}gl_(l(% ZZ)E%OI\!}I_\II% E(%li g -cycioalkyl],
(CHy),- CO -N[(C3-Cg)-cyeloatkylly, (CHy)p~C(CHy)-CO-O[(Cy-Cy)l-alkyl,
(CH2)y-C(CH;3 )-CO-0O[(C5-Cy)-cyeloalkyl, (CH2)y-C{CH3)2-CO-O-(CHy)-
NH;, (CH2),~C(CH3),-CO-NHs, (CHz)e-C(CH3),-CO-NH-(CH;),-OH,
(CHy),-C(CH;3)-COOH, where the alkyl and cycloalkyl radicals may be
substituted by fluorine atoms and where the aryl or heteroaryl radical may be
substituted by halogen, CN, (C-Cg)-alkyl, {C5-Cg)-cycloalkyl, O-(C-Cs)-
alkyl, $(O)-(C1-Ce)-alkyl, SO,-NH,, COOH, CONH,, CO-O(C,-Cqg)-alkyi,
CO-Cy-Cg)~alkyl and where the alkyl radicals may be substituted by fluorine

atoms;

is H, (C;-Cg)-alkyl, (C5-Cg)-cycloalkyl, (CHa)p-aryl, (CHy)q-heteroaryl,
(CH,),-CO-[O~(C-Cg)-alkyl], (CHy),-CO-[O-(C3-C8)-cycloalkyl],
(CHZ)B—CO—[O—(CHg)nualyI], (CH;),-CO-[O-(CHy)p-heteroaryl],
CO-[(C-Cy)-alkyl], CO-{(C3-C8)-cycloalkyl], CO-aryl,

CO-heteroaryl, (CHz),-CO-NH,, (CH)q-COOH, (CH;),-SO,-NH,,
(CHy)y-CO-NH-[(C;-Cg)-atkyl], (CHy)n-CO-N[(C;-Cs)-alkyl]s,
(CH»)y-CO-NH-[(C5-Cg)-cycloalkyl], (CH;),-C(CHa)-CO-NHa,
(CH3)p-C(CH;3),-COOH, where the alkyl and cycloalkyl radicals may be

substituted by fluorine atoms and where the aryi or heteroaryl radical may be
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(CH2)0-C(CH3)2-COOH, where the allcyl and cycloalkyl radicals may be

WO 2@kaubstituted by fluorine atoms andgwhere the aryl or heterparytpagica 006594

R16

R17

may be substituted by halogen, CN, (C-C6)-alkyl, (C3-C6)-cycloalkyl,
0O-(C1-C6)- alkyl, S(0),,,-(C1-C6)-alkyl, S02-NH2, COOH, CONHZ2i
CO-O(Croshiaikg bdnlpest NalIEyi-Sntalndre the iy athticaie midyzpe OOH,

substituged by fluaning gLems: & He(G88) alvhere the alky! radicals
(C3'C$)§%§§aﬁlﬁl%ﬁﬂ?ﬁ%ﬁg,%ﬁg%ﬁ?ﬁ) SVvhere the a yi radicals
u

(CH2)"-cex[bs- fehsicyied |y U ope paos: [0-(C3-C8)-cycloalkyl], (CH2)n
CO-[O-(CH2)n ayl], (CH2)n CO-[O-(CH2)"-heteroaryl],

CO-[(C1-Cs)-alkyl], CO-[(C3-C8)-cycloalkyl], CO-aryl, 30 CO-heteroaryl,
(CH2), CONEINMCH23gceTo My CHzdraoaadighn- {oly pjperidin-1-yl,
CO-NH-{( i GQMN(GHESRIKYUA, 1CkDPeridin-1-y1,
co-NH-£<§%d-§§§“-€‘§;é”f‘3%‘l‘§yﬁ?%c3?5--@(%'9%%@-@z, (CH2), -
C(CH3)2:-copenidierethd yne)idnd oycfoandyphstnchis-ied penopyrrolidin-1-
substituted-Ry-fHosin&an éﬁﬂﬂyh%ﬂ?m?@tﬂﬁ?fahéﬂ%ﬂg’ﬁé&[ﬁqlﬁﬁ! PiB¥razin-
be WO 2008/017381 9 PCT/EP2007/006594 substituted by halogen, CN, .
(C-C6)-2Hg; outaresyaky SO NP EE - T8Ny Piperazine-2,6-dion-
CO-O(CrGh) iadeyh- Q4 @ e alkvirand whessdhealkvradipalsimay beioxid-
substituted by fluorine atoms; 5 RI6 is aziridin- | -yl, azetidin-I-yl.
3-hydroﬁyélz&ﬁi’ﬁqfwrﬁﬂ%ﬁﬁ?ﬁ“—@%?@%@@%f&ﬁmﬁoﬁ%z [{C1-Co)-alkyl-
4-hydroxyRiperio; lcy)- Arxprinanigialy o BioropiReseinty, N-methyl-D-
pyrrolidin-I-yl, 3-pyrralidinol-1-yl 2-Cﬁ%ﬁo&v,?irolidin-l- I morr%holin-N-

Piperaz BT OB A TEIDEAA L Blbork e B C -Ce-alks -

Piperazit@en; Ay pInarazile;2) S-dinm - M (URargriney B 6edion) LI LCO-

R S O 0o
alkyl][(C;-Cg)-alkyl|~CONH,, NH-[C(H )(ary])]-CO-O(C;-Cq)-alkyl, NH-
[C(H)ary]}]COOH, NH-[C(H)Xaryl)]-CONH,, N[( C,-Ce)-alkyl ][ C(H)(aryl}]-
CO-O(Cy-Ce)-alkyl, N[{ C;-Cg)-alkyl][C(H)(aryl)]-COOH, N[{ C;-Cq)-
alkylj[C(H)ary)]-CONH,, NH-{C(H)(heteroaryl)]-CO-O(C,-Cs)-alkyl, NH-
{C(H)(heteroaryi)}—COOH, NH-[C(H ) heteroaryl)]-CONH,, N[( C1-Cq)-
alkyvi][C(H)(heteroary)1-CO-O(C,-Cy)-alkyl, N{( Ci-Cq)-
alkyl][C(H)(heteroaryl)}-COOH, N{(C,-C¢)-alkyl][C(H)(heteroaryl)]-CONH,,
N[{ C;-Cg)-alkyl][(C3-Cg)-cycloalkyl]-CO-O(C,-Cg)-alkyl, N[{C;-C)-
alkyl][(Cs-Cyg)-cycloalkyl]-COOH, N[ C;-Cs)-alkyl][(C3-Cg)-cycloalkyl}-
CONH,, NH-[(C5-Cg)-cycloalkyl]-CO-O(C;-Cg)-atkyl, NH-[(C5-Cg)-
cycloalkyl]-COOH, NH-[(C3-Cy)-cycloalkyl]-CONHz, NH-(CH»),-502-(C;-
Cg)-alkyl, NH-[( C,-Cq)-atkyl]-SOsH, NH-{{C,-Cg)-alkyl]-SO»-NH,, N{(C;-
Ce)-alkyl] {[(C1-Ce)-alkyl]-SOsH},
where the alcohol (OH) or ketone (C=0) functions may be repiaced by F or
CFs;

is R18, R13, {CH,),-CO-[O-(C;-Cg)-alkyl], (CHy)p-CO-[O-(C3-Cg)-
cycloalkyil, (CH,)y-CO-[(C-Cs)-alkyl], (CHz),-CO-{(C5-Cg)-cycloalkyl],



10

15

20

25

30

OH12, N[(C-C6)-alkyl][(C1-C6)-alkyl-OH], D-gluearnin-N-yl, N-methyl-D-

WO 2@eeamiziN-yl, NH-[(Ci-C8)-alkyl]-C@3yO(C-C6)-alkyl, NH-[(QreOsERIT006594

RIS

R20

R21

R22

COOH, NH-[(Ci-Cs)-alkyl]-CONH2, N[( Cr-C6)-alkyl][(C1-Cs)-alkyl]-CO 15

O(Cr-C6)-alkyl, N[( C-C6 aIkyI C-Cs)-alkyl]-COOH, N[( C1-C6)-

o TR G a) oy P C S ke (CH:)
[C(H)(aw@lﬁ}@OH NH- [C(H)(aryl)] -CONH2, N[( Cr-C6)-alkyl][C(H)(aryl)]-
CO-O(C-C6)-a (c1 -C6)-alkyl] C(H)(ar |) COOH N[(Ci-C6)-
aIkyI][C(ﬁﬁIa}*y BiDCTR Hh @ e prd Eediseds ) 2adgbitted by
20 [C(H)fhgtaroan] g«@%rwe[@(ﬁ){hg@%ﬂwﬁ}mmwﬁym&@mmed by

alkyl] [C(H)(heteroaryl)]-CO-O(C i-C6 aIkI N [(C1-C
alky);l%[[c( )?I(Sé?e S?] took (}’ IC3 6)- c%l/cloa{ yi, O- (23 “Cg)-alkyl, S(Oym~(C;-

N[(C1- C@y@h&z&yﬂ,[@@j)me(mm@m}mc@[[(ow o)-alkyl], CO-(C;-Cg)-alkyl
Cr-C6)-alk %g (C3- Cg) cycloalkyl] -CO-Q(Cr-C6)- alk I NJ(Ci-C6)-

alkyl][(C2¢ AL esSienls Npy SEe8s ”“&%FBE}M 25
CONH2, NH- [(03 Cs)-cycloalkyl]- co -O(Ci-C6)- aIkyI NH-[(C3-C8)-
cycloalkyl]-COOH, NH- C3 -Cg)-cycloalky 02-(Ci-
) A KL e s ki e ey énga? See A Ni(C
CG)'a|kXﬂJH§§; Q@ @@HH}@Q@F&&WQ@&I@Q}@@ﬂ@'a(lﬁl'&)rabmtﬂnecﬁ&ﬁ@hay be

functions e rep ced by F or 3 2; R17 is R1
(CH2)"- @"%l&ﬁ]at&‘fﬁf’)ﬂ efgiaéérﬁsgz ?gggmzylljadzcai may be

(CHZ)“-@CBSE(@@@@waﬁtﬂmr{@:@ﬂ@&ﬁﬁbm aalkdlk Y S0,-NH,, COOH,

2008/01 0 PCT/EP20Q7/Q06594. (CH2)"-CO-aryl, :
(CH2)-E BN T2 2 O P A (gl adial
(CH2)0.£0H siharer¢hdalikyband ayaiealkyl radicals may be substituted

by fluorine atoms and where the aryl or heteroaryl radical may be

substituted by 5 halogen, CN, (Ci-C6)-alkyl, (C3-C6)-cycloalkyl,
O-(C1-GoHalkyhSi@)kyd(QT5-Cg)-cycloalkyl, aryl, [(C)-Cq)-alkyl]-aryl;

is H, F, CF3, (C-Cq)-alkyl, (C3-Cg)-cycloalkyl, OH, O-(C;-Cq)-alkyl, O-(C;-
Cg)-cycloalkyl, O-(CHy)p-aryl, O-(CO)-(C;-Ce)-alkyl, O-(CO(C5-Cg)-
cycloalkyl, O-(CO)-0-(C;-Cg)-alkyl, O-(CO}-O-(C;5-Cg)-cycloalkyl, NH-[(C;-
Ce)-alkyt]-aryl, NH;, NH-(C-Cg)-alkyl, NH-(CO)-(C;-Cq)-alkyl;

is H, CF3, (C)-Ce)-alkyl, aryl, [(C-Cq)-alkyl]-aryl;

and physiclogically compatible salts thereof.

Preference is given to compounds of the formula I in which one or more radicals are each

defined as foliows:

are each (C-Cg)-alkyl, where (C;-Cq)-alkyl may be substituted by halogen; or

R and R’ together form a ring having from three to eight carbon atoms;
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C6)-alkyl, S02-NH2, COOH, CONH2, CO-[O(C1-C6)-alkyl],

WO 2080 Ci3€p)-alkyl and where the alky] radicals may be substtuteHHN07/006594

m

fluorine atoms; R18 is (C1-C8)-alkyl, (C3-C8)-eycloalkyl,
(CH2)g-[(C3-C8)-cycloalkyl], 10 (CH2), aryl, (CH2)"-heteroaryl, where the
alkyl ani§ Byé¢lolkyl radicals may be substituted by fluorine atoms and
where the aryl or heteroaryl radical may be substituted by halogen, CN,
(C1-C6)-alkyl, O-(C1-C6)-alkyl, S02-NH2, COOH, CONH?2,
CO-[O(@lefs)zaﬁ(ﬁ], CO-(C1-C6)-alkyl and where the alkyl radicals may
be substituted by fluorine atoms; 15 R20 is H, (Ci-C6)-alkyl,
(C3-C8)-cycloalkyl, aryl, [(C1-C6)-alkyl]-aryl; R21 is H, F, CF3,
(Cr-C6)1%I{:y¥,= ¢3-C8)-cycloalkyl, OH, O-(CI-C6)-alkyl, O-(C3-
CS)-cycloalkyl, O-(CH2) -aryl, O-(CO)-(C1-C6)-alkyl, O-(CO)-(C3-Cs) 20
cycloalkyl, O-(CO)-O-(C1-C6)-alkyl, O-(CO)-O-(C3-C8)-cycloalkyl,
NH-[(CT$ &6)-dlkyl]-aryl, NH2, NH-(C1-C6)-alkyl, NH-(CO)-(CI-C6)-alkyl;
R22 is H, CF3, (C1-C6)-alkyl, aryl, [(C1-C6)-alkyl]-aryl; 25 and
physiologically compatible salts thereof Preference is given to compounds
of the fdfmufa Fin which one or more radicals are each defined as follows:
30 R, R' are each (Cj-C6)-alkyl, where (C-Co)-alkyl may be substituted by
halogen; or R and R’ together form a ring having from three to eight
carbon &dm's; AV 2008/017381 11 PCT/EP2007/006594 in is0,1,2; n is
0,1,2,3,4; 5pisl,23; qis 1,2, 3;ris2,3,4; 10

A,D,E, G, L areeach independently C or N, where there is no corresponding R1, R2, R3,

R4, R3 substituent when they are defined as N;

R1,R2, R3,R4,R5 are each independently H, F, Cl, Br, CN, NO,, CF;3, {C;-Cyg)-alkyl, (Cs-

Cg)-cycloalkyl, (CHa)g-[(Cs-Cs)-cycloalkyl], (CH2)n-[(C5.Ci2)-bicycloalkyl],
{CH)o-[(Cr-Cya)-tricycloalkyl], adamantan-1-yl, adamantan-2-yl, (CHz).-aryl,
(CHy)y-heteroaryl, OCF;, O-R11, NR13R15, S(0),-R12, SO;-NH3, SO;-NH-
[(C1-Cg)-alkyl], SO2-NH-[(C5-Cs)-cycloalkyl], SO:-NH-(CHa)p-aryl, SO;-
N[(C;-Cg)-alkyl]z, SO-R16, SFs, CO-O[(C,-Cg)-allkyl], CO-O-(CHz)-NHo,
CO-NH;, CO-NH-[(C,-Cqg)-alkyl], CO-N’{(Cl—Cg)-alkyl]g,' C(=NH)-NHa,
C(=NH)-NHOH, C(=NH)-{NH-O-(C;-Cq¢j-alkyl], C(+NH)-NR12R 13,
C(=NH}-R16, C(=NR13)-NR12R13, CO-NH-SO,-R16, CO-NH-50,-NHR1Z,
CO-R16, COOH, CO-(C-Cg)-atkyl, CO-(C3-Cyg)-cycloalkyl, CO-aryl, CO-
heteroaryl, CH(OH)-aryl, CH(OH)-heteroaryl, CH[O-(C,-Cq)-alkyl]-aryl,
CH[O-(C-Cg)-allkyl]-heteroaryl, CHF-aryl, CHF-heteroaryl, CFs-aryl, CHz-O-
R12,

where the alkyl, cycloalkyl, bicycloalkyl and tricycloalkyl radicals may be
substituted by fluorine atoms and where the aryl ot heteroaryl radicals may be
substituted by halogen, CN, (C-Ce)-alkyl, (C5-Ce)-cycloalkyl, O-(Ci-Ce)-
alkyl, S(O)n-(Ci-Ce)-alkyl, SO,-NH,, COOH, CONH:, CO-O{C;-Cg)-alkyl,
CO-(C-Cg)-alkyl and where the alkyl radicals may be substituted by fluorine

atoms;



vis0,1,2,3; A, D, E, G, L are each independently C or N, where there is no

wO 2694respanding RI, R2, R3, R4, RS substituent when they are@efined@soos594
N; 15 R1, R2, R3, R4, R5 are each independently H, F, Cl, Br, CN, NO2,

CF3, (C-Cs)-alkyl, (C3- Cs)-cycloalkyl, (CH2)q [(C3-Cs)-cycloalkyl],
(CH2),; [(C3_C,2)-bicycloalkyl], (ClI2)"-[(C7-Cj2)-tricycloalkyl],

R6, Rﬁ%met%é%kea&%mﬂ{a@éé&y&gﬁw?)mﬂya @é@aw&t@é B NREF Ry,
0-R11, NR13R15, S(0),,,-R12, S02-NH2, S02-NH 20 [(Ci-Cs)-alkyl],

S02-NH{(G3-(B): 04 ,3\!&%}5%&?ﬂé?@%@)&mﬁ%‘a@&?may be fused to a 5- or
N[(C1-Cs)-alkyl]2, S02-R16, SF5, CO-O[(Ci-Cs)-alkyl],

CO-O-(GH A mNHE SRS SQaNRHE &SN Y in which one or more CH or
CO-N[(Ci-Cs)-alkyl]2i C(=NH)-NH2, C(=NH)-NHOH

C(=NH) a0 'ﬁ%}'@%@%ﬂﬂ%@ R oA s GhANTER YR, 5- or
C(=NR13)-NR12R13, CO-NH-S02-R16, CO-NH-S02-NHR12, 25

CO-R 165 ORI G Qrénbefe Dr Akl GAUCS0a: Qﬁégme%-ﬁme@% F,=0
heteroaiyl, CH(OH)-aryl, CH(OH)-heteroaryl, CH[O-(C1-C6)-alkyl]-aryl,

CHI[O-(G1-(e6)alkylirheteroand Shbnanyhie Hedhetorparyhibheraid o to 10 ring
CH2-0O- R12, where the alkyl, cycloalkyl, bicycloalkyl and tricycloalkyl

radicals,;may,bR 30subalite by Aucingraionmandwhare-bherm Phe
heteroaryl radicals may be substituted by halogen, CN, (C1-C6)-alkyl,

(C3-Co)rgyglalkyl NONR2LCO)-alsyl, R (DG 46d viRkatkyhrSQ2 MR aryl
COOH, CONH2, CO-0O(C1-Co6)-alkyl, CO-(C-C6)-alkyl and where the

alkyl radicalsnaayiesinstititrd dy fleonaeatonandi 20080 1r381 12
PCT/EP2007/006594 R6, R7, R8, R9, R10 are each independently RI 1,

NR17-bigyctighretaregysie, NR17-aryl, NR17-heteroaryl, where the aryl or

heteroaryl radical maybe fused to a 5- or 6-membered aromatic or

nonaromatic cagppn englinvhich ome arMoreICh-0-R11, (CH,),-O~(CH,),-OH,
(CH,)o-O-CH(CH20H),, (CH,)y-O~(CHy)p-CO-0-(CH,)-NH,,
(CH;),-O-sugar, (CHz)p-O-sugar acid, (CH;)y-O-glucoside, (CHz),-O-
galactéside, (Cngn—O—glucuronide, 0-R13, OCF;, (CHy)y-O-(CHa)y-
NHa, (CH2)p-NH-R11, (CH,)a-N[(CHy)y-CO-O(C;-Cg)-alkyll,
(CH2)a-N[(CHa),-COOH]y, (CH2)y-N[(CH2)g-CONHa ]z, (CHa),-NH-
R13, (CHy)p-N(R 13}y, (CHy)-NH-CN, (CHy)y-NH-S05-R16, (CHy),
NH-(CH;},-S02-R12, (CH:),-NR12-CO-R 16, (CHj),-NR12-CO-
NR12R13, (CHy)-NR12-CO-N(R12);, (CHy),-NR12-CO-NHR11,
(CHy)p-NH-C(=NH)-NH,, (CH,),-NH-C(=NH)-R 16, (CH3);-NH-
C(=NH)-NHR 12, (CH,)y-NR12-C(=NR13)-NHR 12, (CHy),-NR12-
C(=NR12)-NR12R13, (CHy)y-NH~(CHa),-CO-O-(CH,)-NH,, .
(CH3)y-NH-~(CHa), -CO-NH-[(C;-Cg)-alkyl], (CH)y-NH-(CHy), ~CO-
NH-(CH,)-OH, (CHz)y-NH-(CHy),, -CO-N[(C;-Cg)-alkyl]s, (CHo),-

NH-(CH,), -CO-NH-[(C3-Cs)-cycioalkyl], (CHa),-NH-C(CHa)p-CO-
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13

20

5 CH2 groups may be replaced by oxygen atoms and where the 5- or

WO 2@0@8%@%&1 aromatic or nonaromatjg carbon ring may be sybstittted Byqo6504

F, =0 or -(Ci-C6)-alkyl and where the bicyclic heterocycle contains from 9

to 10 ring members and up to five CH or CH2 groups may each
independently b&(teplagedkily NCNER20HCSTH),);-610020 GHe)whdre (B2 ),-NH-
aryl or heteroaryl 10 radical or bicyclic heterocycle may be unsubstituted

or mono- or pol¢§tbkiittiten i RIAHD,-CIHBL(CNGINO2;MEZCH, )-OH, (CHa)y-
(CH2),-O-RI 1, (CH2)"-O-(CH2),-OH, (CH2),-O-CH(CH20H)2,
(CH2)"-O-(CH2NB O HOHLPNHS ((CHR), 2 Sudhird (EPz ) -0-Bulyar H: ),
acid, (CH2),; O-glucoside, (CH2), O 15 galactoside, (CH2), O-glucuronide,
0O-R13, OCF3, (RPN (CHR)2, NR2NERD),-NA:RIH - (CGHZ P N[ EHYG(C:-
CO-O(Ci-C6)-alkyl],, (CH2)n N[(CH2)cCOOH]2,
(CH2),-N[(CH2){-GakAR] & Qe MNP (NH:RIH 2 SR (PRI 8)Y2; NH,, (CHz)4-CN,
(CH2),-NH-CN, (CH2),-NH-S02-R16, (CH2),- NH-(CH2),-S02-RI2, (CH2),;
NR12-CO-R16, (CH);(NRI OO 2EiNR 1¥9REF12)n-CO-NH-80,-NHR 12, (CHj)n-
(CH2).-NR12-CO-N(R12)2, (CH2),-NR12-CO-NHRI 1, (CH2),;
NH-C(=NH)-NHZ QP E PR C{={GH 2R 16 S H2Y ENHCB G=NHFNHIR{H OH,
(CH2) -NR12-C(=NRI3)-NHR12, (CH2),-NR12- C(=NR12)-NR12R13,
(CH2),-NH-(CHE (LA XEH2) CNER; dEHR ) (R (SN H)(R 16), (CHz)p-
-CO-NH-[(C1-C8)-alkyl], (CH2).-NH-(CH2). -CO- 25 NH-(CHz),--OH,
(CH2)"-NH-(CHE)(=NRLNRER 6B GHyh, (O D NRIL AR D) (CH2),-
-CO-NH-[(C3-C8)-cycloalkyl], (CH2) -NH-C(CH3)2-CO WO 2008/017381

13 PCT/E pzooﬁtﬁjé%@@{(gg@@ Igypgvhere the alkyl and cycloalkyl radicals may
(CH2)n-NH-C(CH3)2-C_O-O-(]§:H2),-NH2, (CH2).-NH- C(CH3)2-CO-NH2,
(CH2)n-NH-C(ChzyReetbudbpciryiosicer ayd N @rayd-adepoary!
S(0),,-R12, S02-R16, S02-N=CH-N(CH3)2, SO2-NH-CO-R12,

SO2-NHR12, SE2dNpisErpiceibsdeysdN(dalogen, CN, (Ci-Cg)-alkyl, (C5-C)-

cycloalkyl, O-(Cy-Cy)-alkyl, S(O)y-(C;-Cs)-alkyl, SO,-NH,, COOH,
CONH,, CO-0O(C;-Cg)-alkyl, CO-(C;-Cg)-alkyl and where the alkyl

radicals may be substituted by fluorine atowms;

F, Cl, Br, CN, CF3, (CH),-O-R11, (CHy),-O-(CH3),~OH, (CH3),-O-sugar,
(CH,),-O-sugar acid, (CH;),-O-glucoside, (CHy),-O-galactoside, (CHz)y-O-
glucuronide, O-R13, OCF;, (CHy),-NH-R11, (CH;),-NH-R13, (CH;),-NH-CN,
(CHy)-NH-S0,-R16, (CH3)p-NH-(CH3),-SO,-R12, (CH,),-NR12-CO-
NRI12R13, {(CH3),-NR12-CO-N(R12),, (CHo)n-NR12-CO-NHRI11, (CHy)n-
NH-C(=NH)-NH,, (CH;),-NH-C{=NH)}-R16, (CH1),-NH-C(=NH)-NHR12,
(CH),,-NR12-C(=NR13}-NHR12, (CH:),-NR12-C(=NR12)-NR12R13,
(CHs)y=NH-(CHy)y -CO-NH-[(C,-Cg)-alkyl], (CH2)y-NH-(CHy)p -CO-N{(Cs-

Co)-alkylls, (CHa)y-NH-C(CHy}p~CO-O(Cy-Cy)-atkyl, (CHa)p-NH-C(CHs)a-
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5 Cs)-alkyl]2, S02-NH-(CH2)rNH2, SF5, COOH, CO-NH2, (CH2)q CN,

wo 266838)75@-NH-piperidin-l-yl, (CH2),1GO-NTH-SO2-NHR12, ei)pa007/006594

CO-NH-S0O2-R 18, (CH2).-C(=NH)NH2, (CH2)"-C(=NH)-NHOH,
C(=NH)-[NH-O-(C-C6)-alkyl], (CH2), C(=NH)(R16), (CH2)0

C(=NRI1GINAR 1L (g i NRIDNR ERPRAGT (B142); B2, (CH2)n-NH-C(CH3)o-
C(=NH)O[(C1-C6)-alkyl], where the alkyl and cycloalkyl radicals may be
substitute@-bif({grine @tdniS Ana-WWHetd Ghe Jary/ b Niéteroarglkradidals ) s-NH-
may be substituted by halogen, CN, (Ci-C6)-alkyl, (C3-C6)- cycloalkyl,
O-(C-CE)&lKy), SO H,BQGE}- Bk pOSBIN B, COESID-RIGNI R, NHR12, SO:-
CO-0O(Cj-C6)-alkyl, CO-(C-C6)-alkyl and where the alkyl 15 radicals may

be substittitée !ty fabk O atstis; € serlipt | C N CEFI(GIID GIRCH2)o-CONHz,
(CH2).-O-(CH2)rOH, (CH2),-O-sugar, (CH2).-O-sugar acid,
(CHz),-O-dlucdshie {EH21-ONyat4eYo ik (eH N B-YiclitdRitie (GERLS O
OCF3, (CH2),-NH-R11, (CH2) -NH-R13, (CH2).-NH-CN, 20 (CH%
NH-SO2R18O(EH8) (NHRCHZ NS DY IR (O HE NI MIEGINRI2R1 3,
(CH2),NR12-CO-N(R12)2, (CH2)n-NR12-CO-NHR11, (CH2),

NH-C (=N INEAQCEZ T ETEN NS 3G ADRGEERINIYNARLS,
(CH2),-NR12-C(=NR13)-NHR12, (CHz), NR12-C(=NR12)-NR12R13,
(CH2)n W{Mﬁ@@ﬁ@ﬁc@mem? &@éyy}mpﬁwﬁgﬂk@@aﬁ]w may
25 Cs)-alkyl]2, (CH2),-NH-C(CH3)2-CO-O(Ci-Cs)-alkyl, _
(CH2),-Nrisaietsyd bwdwoomeiomsanisbers iEpovh Pidmsegaryl radicals may
CO-0O(C3-Cg)-cycloalkyl, (CH2) NH-C(CII3)2-C0O-NH2,
(CH2),,-\&H—F1%€@F-I§)@7E REFCHD) Cof)-alkyl, (Cs-Ce)-cycloalkyl, O-(Cy-Co)-
(CH2)"-NH-C CH3)2-CO-N[(C1-C$3%-<aII§1\&I]2, CH2)n NH- CECH3 2-COOH
S(0),, RBYSBERTEC 562G SR TS ZAPRES i CO-[O(C1-Co)-alieyl],
NH-(CH2),-OH, S02-N[(CI-C8)-alkyl]2, SF5, (CH2)"-COOH,
(CH2),-CtsNHETS e pisy eNCB Y BONRRLERT aHbprine atoms;
CO-NH-S0O2-NHR12, (CH2).-CO- NH-S02-R18, (CH2)"-C(=NH)NH2,
(CH2)"-C(=NH)NHOH, (CH2),

where at least one of the R6, R7, R8, R9 and R10 radicals is always defined as NR17-aryl or

NR17-bicyclic heterocycle or NR17-heteroaryl;

where one of the four radical pairs of R6 and R7, or R7 and RS, or R§ and RO, or R% and R10
may in each case together form the -CH,-CH,-CHz- or -CHZ-CHZ—CHTCHT groups in which

up to two -CH,- groups may be replaced by -O- and where the -CH-CH-CHz- or -CH;-CH;-

CH,~CH,- groups may be substituted by F, methyl or =0;

RI11

is H, (Cy-Cg)-alkyl, (Co-Ce)-alkenyl, (C5-Cg)-alkynyl, (C5-Cq)-cycloatkyl,
(CH2)q-[(C3-Cs)-cycloalkyl], (CHa)y-[(Cr.Cp)-bicycloalkyl], (CHa),-{(C3-Ce)-
cycloalkenyl], (CH)n-[(C-Cig)-bicycloalkenyl], (CHz)u-[(Cr-Ci2)-
tricycloatkyl), (CHz)p-arvl, (CH;),u-CO-[ O-(Cy-Ce)-alkyl], (CHa)y-CO-[O-(Cs-
Cg)-cycloalkyl]l, (CHo)p-CO-[(C;-Cg)-alkyl], (CHa)n-CO-[{Cs-Cs)-cycloalkyl],
{CH»),-CO-aryl, (CHz)~CO-heteroaryt, (CH),-CO-[O-(CH,)y-aryl], (CHy)y-
CO-[O-(CHa)y-heteroaryl], (CH)-CO-NH,, (CH,),-COOH,
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C(=NH)(R16), (CH2)"-C(=NR13)NHR12, (CH2), C(=NR12)NR12R13,

WO zéggj@}'l;%(lzNH)O[(Ci-CG)-aIkyI], where the alkyl and cycloalkylragisals)7 /006504

R12

R13

may be substituted by fluorine atoms and where the aryl or heteroaryl
radicals may 10 be substituted by halogen, CN, (Ci-C6)-alkyl,
(C3-C6)LEYEInelkd!) (OXDEE)- @mebwm@@mﬁ%@mmnz, (CHa)-
COOH, C 6 ]_, e d

A e S e AT P O

be substit orine ere at least one o

and Rld%hmmoﬁiﬂmé&hs(ﬂﬁﬂﬁ kN5 Nﬁs:l'ﬁlbiidﬂ'cllc
heteroc;@gﬁqﬁ NBAZetergay ywﬁg@q{o&qﬁ g f ﬁ)@r r@@'%%f?ﬁﬁ%ﬂf R&1,),-

and R7, or and or 8 and 9 and RI0 may in eachcase

togetheﬁ@ﬁ%{tﬁe @Hw@wmz(@%}@@m@@ﬁﬁﬁcg}r&kﬁ%ch -Ce)-
which u
R, H@% I—é C?Fé@%%%%?@?a&%ﬁ% il Cs)

-CH2-CH2-C 2 or - H2-CH2- groups may ute
by F, m@&kylb(e@cafalx@wl(@@ma%cmk@wlam@% (CH2),-CR21[(CO-

(C2-Ce)rgliynyhy (631 yﬁﬁ? ) @l{%ﬁ%ﬂblé@bﬁ}@ éc(%ﬁ@) @f@i@?@@ﬂ)ﬂ% (CHa)yr

(CH2)"-[( 10) bicycloalkyl], (CH2 oal en

[(C7- c.%%ﬁ?@ﬁ@e@{z{}i(@#a H&T o 6&? 2( naryl
(CH2), [ C 5

o [(lecf%)rﬁyéc%” (Cﬁzg&ﬁ*ﬂ{ H@R@@ﬂéﬁ@ 3c€e@1 @lbl L1ky1),

é}CB C6)-cycloalkyl], (CH2)n CO-a

(CH2), (ﬁ@ﬂhbté}@ﬁy}z Epd) (Gotjo- e@ﬂ%kkawé@a«z@(@is)z -0-(CH,);-
CO-[0-( 52 %@@Qﬁ@rﬁib%e&% -CO-NH2
2008/017381 15 PCT/EP2007/006594 (CH2) -P O) OHﬁ ngl alkyl
(CH2)n KB lo((EH oA IR [ (©ryralbyB) (G 1lir 2% OH,

CH2
O Ry @@W@ﬂ@m@w@@m@

r) CoARE By syt e y&é@@?@%ﬂ@ﬁ .

(C2-C6)atkeny{CQ: QU@L 1Gcatkm]y (CCH) calkenylte PNE, ), - CO-NH-
(C2-C6)- alken [-COOH, £C2 -C6)-alk nyI -CO- O[,_%I C6)- alkyl],

(Ca-Co) licsyi-EONHE (e CE Aty (SO (O R S e elkenyl

alkynyl and cycloalkyl, bicycloalkyl, tricycloalkyl, cycloalkenyl and
bicycloalkenyl radicals may be substituted by fluorine atoms and where the
aryl ot heteroaryl radical may be substituted by halogen, CN, (_C;~C5)~alky1,
(C3-Cy)-cycloalkyl, O-(C;-Cg)-alkyl, S(O)n-(C;-Ce)-alkyl, SO»-NH;, COOH,
CONH,, CO-O(C-Cg)-alkyl, CO-(C,;-C)-alkyl, and where the alkyl radicals

may be substituted by fluorine atoms,

is H, (C;-Cg)-alkyl, (C5-Cg)-cycloalkyl, (CHy)q-[(C3-Cg)-cycloalkyl], (CHz)y
[(C7.Cyp)-bicycloalkyl], (CHo)y-[(C7-Cyp)-tricycloalkyl], (CHy)p-aryl, (CHa)y-
heteroaryl, where the alkyl, cycloalkyl, bicycloatkyl or tricycloalkyl radicals
may be substituted by fluorine atoms,

and where the aryl or heteroaryl radical may be substituted by halogen, CN,
(Cy-Cs)-alkyl, O-(C;-Cs)-aikyl, SO,-NH,, COOH, CONH,, CO-0O(C;-Cs)-
alkyl, CO-(C;-Cs)-alkyl and where the alkyl radicals may be substituted by

fluorine atoms;

is H, SO3-[{Cy-Cg)-alkyl], SO2-[(C5-Cg)-cycloalkyll, SO.-(CH,)y-aryl,
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O(CI-C4)-alkyD)]2, (CH2)n-CR21(CONH2)2, (CH2)" CR21(COOH)2,

WO 26{ é-}gli %RZlRZZCO O[(C1-C4)-aliyl], (CH2)"-CR21R22CQINHIZ: {5432)An6504

R16

R17

22000H, (CH2)"-CO-R16,
(CH2)11-C(CH3)2-CO-O[(Ci-C6)-alkyl], (CH2)n
C(CH3)3CQ[(G:3E6peydiculkyl, HORH2)H-GICH)2-COLD-(GR2)): aryl,

Eggg_gng%lfg’ E_Eglgj_}ﬁf_rﬁ_%l_i g@g?(g roayl (GHRIEG &%ﬂ%%eggy%uoﬁne atoms
(CH2)’ G(C HB)2eCIR-MiH-(CH 2] radical may be substituted by halogen, CN,
(CH2) -N[(C-C6)-alkyl]2, CH3)2-CQ-NH- -C

15 eycloQIT] (1) R L BN AR Y o T )
(CH2)" (S@HBI)B COTH, (CNBn COINMC(EHEYI T OD((GiG Bty ind
(CH2)"-CQ C OH,

where the alk |_tllh F&%ﬁ%&l%ﬁ N‘?ﬁ %cyc%ggﬁgﬁw&%% nl%)a? %ﬁ%oloalkyl
cycloalkenyl and bicycloalkenyl radicals may be substituted by fluorine

atoms a e
halogen%(?% ?Cﬁ Cl,6$) Z%(&ITX 3%6%{cyc afﬁla I(%r?g}r{%%@%séﬁ@% P}Hy
S(0),,, (€1®6yoau®dp®©mﬂﬁr2 3BoatheGDNH2L, 6Ox0dEde)-hikypyrrolidin-
CO- (C 6 b iveraz
quorlnecglt r(’rjlls %él éﬁdﬁ%?;@%%?%%ﬁéﬁ‘ﬁﬁc%ﬁgg c&%ﬁ@?}ﬂ(w% perazin-1-
[(C3- cesyby’c[é@hkﬂi)—@@ﬁﬁpmf(@@ﬁoylbmy@r@amkya}oml) piperazin-2-on-4-yl,
[(C7-Cla). %?Xﬁﬁ?@‘ﬁ‘)ﬁﬂdx(&"ﬂ@ ﬁ%a%ﬂzj 6- 'Eﬁ(g‘ﬁrgqg th‘i\g?l%ﬁ)mﬁﬁékyli -dioxid-

cycloalkyl, blcycloal’kyl or tricycloalkyl radicals may bé substituted by

fluorine ét&ﬂrnéfféﬁ@thé?é{tﬁ‘é%@%gﬁe%arwfia@@&h@@sbéTEiﬁbs@t&rt@&iyl

by hal C | -
o e AR U S R ot o

radlcalsﬂ(§y He)sulbsstithitdd (6y- ‘ﬂw)o?iﬁél DB (H;-Cs)-alkyl] CONHz,

S02-[(C+ la . ] 2 L Co)-
2008/017381 16¥ch]2§ él%%g:?/m% F %”S’zihs@%%@g{g\f?@f YQiey11[(C1-Ca)

SO2-(CHABYINHIRER NOS: (Epa) 1‘»’-3‘!!1&@2%) alkyl}-CONH,, NH [CH)(aryl}]-CO-
O(Cy-Ca)-alkyl, NH-[C(H)(aryl)]-COOH, NH-{C(H)(aryl)]-CONH,, N[( C;-

Cy)-alkyl C(H) ary])}-CO-O(C;-Cs)-alkyl, N[{C;-C5)-alkyl][ C(H)(aryl)]-
COOH, N[( C;-Cy)-alkyl][C(H) ary])]-CONH,, NH-[C(H)(heteroaryl)]-CO-
O(C-Cs)-alkyl, NH-[C(H)heteroaryl)]-COOH, NH{C(H}(he%ei‘oaryl)}—
CONH,, N[(C;-C3)-alkyl][C(H }(heteroaryl)|-CO-O(C,-Cy)-alkyl, N[(C;-Cs)-
alky1}{C(H)(heteroaryl)]-COOH, N[(C, ~C3)~alkylj[C(H)(hete1‘o a1'y1)]uCONH2,
N[(C}-Cs)-alky1][(C35-Cg)-cycloaikyl}-CO-O(C-Cs)-alkyl, N[(C,-Cs)-
alkyl][(C5-Cg)-cycloalkyl]-COOH, Ni{(C;-Cs)-alkyl}[(Cs-Ce)-cycloalkyll-
CONH,, NH-[(C5-Cg)-cycloalkyl]-CO-O(C,-Cy)-alkyl, NH-[(C;5-Cq)-
cycloalkyl]-COOH, NH-[(C5-Cg)-cycloalkyl]-CONHa, NH~(CH3)-SO2-(Cy-
Cs)-alkyl, NH-[(C,-Cy)-alkyl]-SOsH, NH-{{C;-Cy)-alkyl}-SO;-NH,, N[(C;-
Ca)-alkyl [ {[(C;-Cy)-alkyl}-SOsH},

where the alcohol (OH) or ketone (C=0) functions may be replaced by F or
CFy;

is R18, R13, (CHy),-CO-[O-(C;-Cs)-alkyl], (CHy)y-CO-[O~(C5-Cy)-
cycloalkyl], (CH»),-CO-[(C;-Cs)-alkyl], (CHy)p~CO-[(C;3-Cg)-cycloalkyl],
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where the alkyl and cycloalkyl radicals may be substituted by fluorine

WO 2@6@;’@?7%1@ where the aryl or heteroziiﬁyl radical may be subql;l@ult%ﬂp%m 1006594

R18

R20

R21

R22

halogen, CN, (C,-C3)-alkyl, (C3-C6)-cycloalkyl, O-[(C,-C3)-alkyl],

S(0),,,-[(C,-C3)-alkyl], 5 S02-NH2, COOH, CONH2, CO-[O(C1-C3)-alkyl],

CO- (C| Ctgiﬂlk(ypfmyﬂ Whigrr 1h©dilkpkvaditdls hayBe-Butistiiutedrpli, (CHa)a-

fluorine R16 is aziridin-1-yl, azetidin-l-yl, piperidin-1-yl,

3- hydroxyplperfdln 1-yl, 4-hydroxypiperidin-I-yl, 3-oxopiperidin-1-yl,

4-oxopifEita-CRO5r ratictinthe oyl aBdpyresstilind Iradidals may be substituted by

2-cyano I li

A S o e YR s RIS Lhndica mpy e spbpited by

p|peraz|hé€%&dfﬁﬁylcyk%ﬂaéﬁaétd€a2@d¢wnlda9¢yl 0-(C-Cy)- aﬁiyl S(O)m (Cy-

thlomor e
%Icﬁzc‘mg%é’dbﬂfbﬁﬁxﬁ% (')\t@ %‘ﬁ%ﬁﬂ%ﬁ"@@ (C1-Cs)-alkyl,

NH- C(C )-alkyl- OH qu amin- N

N- meth;ﬂn@xghmthmamllzadwe{l(ma@e\}aubﬁqu@tadﬁw@p@m@@f@n@yl
NH-[(Cr-C3)-alkyl]-COOH, NH-[(C1-C3)-alkyl]-CONH?2,
N[(Ci-C3)-alkyl][(C1-C3)-alkyl]-CO-O(C-C3)-allcyl,
N[(C,-C3)&lkdifialieB)Latad-cookyL, (CHz)q [(C5-Ce)-cycloalkyl],
N[(C1-C3ralky. ) ica

O(C- Cg)@;llk)% %[ P[%%%Bﬁ%}c g&‘ ﬁﬁ%%& %%ﬁi& o%—llkf (figets may be
C3)-alkyiiestiytedy)] BODEEIOB) 2atky] Rrﬁdla@:y} aniAipCEY atﬁﬁp)qai@lay be

COOH,
Co Ml e el . oo

)
CONHzQ@R@J@ @é} K FEythztererN1-Co-ac-e3) ulkr the a]lkyl radicals

N[(C1-CRialdlis=(IbeisraanilGlots!,
N[(Ci-C3)-alkyl][C(H)(heteroaryl)]-CONH2,

N[(C1-C3)- aIkyI][(CS C6)-cycloalkyl]-CO-O(C-C3)-alkyl, N[(C1-C3) 25 |
alkyl][(C3-26 aa! folfic Y' €3 I]-
CONH2 NG5 Coy ol O O(CL R llyl Nk esy
cycloalkyl]- COOH NH-[(C3-C6)-cycloalkyl]-CONH2, NH-(CH7)r-S02-(Ci-
C3)-alkyl NH[(&1;Cd) @lbyél@%’ctg N BA ) atiy 1S R2-NHAIN(Cr-(Cs-

C4)-alk Cj-C4)-alk
ya yéﬁl)[(cyjcloaﬁcgl %) (CHz)n }aryl O-(CO)-(Cy-Cs)-alkyl, O-(CO)-(C3-Cs)-

cycloalkyl, O-(CO)-0-(C;-Cs)-alkyl, O-(CO)-0O-(C3-Cs)-cycloalkyl, NH,, NH-
[(Cy~Cy)alkyl]-aryl, NH-(C-Cs)-alkyl, NH-(CO)-(Ci-Ca)-alkyl;

is H, CFy, (C;-Cy)-alkyl, aryl, [(C)-Cq)-alkyl]-aryl;

and the physiologically compatible salts thereof.

Particular preference is given to compounds of the formula I in which one or more radicals

are each defined as follows:

R, R

are each independently (Ci-Cs)-alkyl where (C;-Cy)-alkyl may be substituted

. by halogen or R and R’ together form a ring having three to six carbon atoms;
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20

30 where the alcohol (OH) or ketone (C=0) functions may be replaced by

WO 2609?09”7% R17is R18, R13, (CH2)"40-[0-(C1-C3)-alkyll, per/Ep2007/006594

m

(CH2),-CO-[O-(C3-C6)- cycloalkyl], (CH2)r CO-[(C1-C3)-alkyl], (CH2)r
CO-[(C3-C6)-cycloalkyl], WO 2008/017381 17 PCT/EP2007/006594
(CH2)"-G&®sdry; (CH2)n-CO-heteroaryl, (CH2), -CO-[O-(CH2)n aryl],
(CH2)n- CO-NH2, (CH2)g-COON, where the alkyl and cycloalkyl radicals
may be substituted by fluorine atoms and where the aryl or heteroaryl
radical may; besdbstituted by 5 halogen, CN, (CI-C3)-alkyl,
(C3-C6)-cycloalkyl, O-(CI-C3)-alkyl, S(O),n (C1 C3)-alkyl, S02-NH2,
COOH, CONH2, CO-[O(C1-C3)-alkyl], CO-(CI-C3)-alkyl, and where the
alkyl radicdlg may be substituted by fluorine atoms; R18 is (CI-C4)-alkyl,
(C3-C6)-cycloalkyl, (CH2)q [(C3-C6)-cycloalkyl], 10 (CH2)"-aryl,
(CH2)"-heteroaryl, where the alkyl and cycloalkyl radicals may be
substituted.3 fluorine atoms and where the aryl or heteroaryl radical may
be substituted by halogen, CN, (C1-C3)-alkyl, O-(C1-C3)-alkyl, S02-NH2,
COOH, CONH2, CO-[O(CI-C3)-alkyl], CO-(C1-C6)-alkyl, and where the
alkyl raditals$. thay be substituted by fluorine atoms; 15 R20 is H,
(CI-C3)-alkyl, (C3-C6)-cycloalkyl, aryl, [(CI-C6)-alkyl]-aryl; R21 is H, F,
CF3, (CI-C3)-alkyl, (C3-C6)-cycloalkyl, OH, O-(C1-C3)-alkyl, O-(C3-
C6)-cyclsdikyi, 20-(CH2)"-aryl, 0-(CO)-(CI-C3)-alkyl, O-(CO)-(C3-CB6)-. 20
cycloalkyl, O-(CO)-0O-(C1-C3)-alkyl, O-(CO)-O-(C3-C6)-cycloalkyl, NH2,
NH- [(C1-C3)-alkyl]-aryl, NH-(C1-C3)-alkyl, NH-(CO)-(CI-C3)-alkyl; R22 is

A, D, B, GF3, g e iafiapendentiy©10cs) - wikgh-higie o5 aseree oriisnbiCayR3:

compatible saits eiaekarigulakprefgEanes i3 given to compounds of
the formula | in which one or more radicals

R1,R2, R3, R4, R5 are each independently H, F, Cl, Br, CN, CF;, (C,-Cys)-alkyl, (C5-Cq)-

cycloalkyl, (CHa)g-[(Ca-Ce)-cycloalkyl], (CHa)y-[(C7.Cyp)-bicycloalkyl],
(CH2),-[(Cy-Cyp)-tricycloalkyl], adamantan-1-yl, adamantan-2-yl, (CHy)p-arvi,
(CHp)y-heteroaryl, OCF;, O-(C-Cq)-alkyl, O-(Cs-Cq)-cycloalkyl, O-(CHgy),-
aryl, O-(CH;)y-hetercaryl, NH~{C;-Cy)-alkyl, N{(C;-Cy)-alkyll,, NH-aryl, NH-
heteroaryl, NH-SO9-(C-Cy)-alkyl, NH-SO;z-aryl, S{O),,-(C;-Cy)-alkyl, S(O)p-
(C3-Cg)-cycloalkyl, S(O)y-aryl, SO;-NHj, SO2-NH-[(C;-Cy)-alkyl}, SO»-NH-
[(C3-Cg)-cycloalkyl], SO,-NH-(CHj)p-aryl, SO;-NI{C;-Cy)-alkyll,, SFs, CO-
O[(C-Cy)-alkyl], CO-NH,;, CO-NH-[(C;-Cy)-alkyl], CO-N[(C;-Cy)-alkyl]a,
C(=NH)-NH;, C(=N-OH)NH,, COOH, CO~(C;-C¢)-alkyl, CO-(C;5-C¢)-
cyctoalkyl, CO-aryl, CO-heteroaryl, CH(OH)-aryl, CH(OH)-heteroaryl, CH[O-
(Cy-Ca)-alkyl]-aryl, CH[O-(C;-Cy)-alkyl]-heteroaryl, CHF-aryl, CHF-
heteroaryl, CFa-aryl,

where the alkyl, cycloalkyl, bicycloalkyl and tricycloalkyl radicals may be
substituted by fluorine atoms and where the aryl or heteroaryl radicals may be
substituted by halogen, CN, (C;-Cy)-alkyl, (Cs-Cs)-cycloalkyl, O-(C-Cy)-
alkyl, S{O)p-(C;-Cy)-alkyl, SO:-NH,, COOH, CONH,, CO-O(C-Cs)-alkyl,
CO-(C-Cs)-alkyl, and where the alkyl radicals may be substituted by fluorine

atoms;



10

15

20

25

are each defined as follows: 30 R, R' are each independently (Cr-C3)-alkyl

WO. z(y@jggjﬁg@;-c3)-alkyl may be substitqgad by halogen or R ang-Rteaethesoss594

form a ring having three to six carbon atoms; WO 2008/017381 18
PCT/EP2007/006594 inis 0,1, 2;nis0,1,2,3; 5pis1,2,63;,qisl,2;ris
2,3,4; 10vis0,1,2; A, D, E, G, L are each independently C or N, where

R6, RF ﬁ}??ﬁﬁPrﬁ?éBQ&giﬂge@énﬁi%ﬂ JRRALRI SHDSIUE R WheR e ArRR 1 7-
de , R4,

ined as N; 15 RI, R2, 5 are each independently H, F, CI,"Br,

CN, CF8(Ci:c)-alkile (6:3:C8) avaloalion - {aHAmIGR l]'&Y&%PSll’%{J]’

(CH2), [(C7_Cjd)-bicycloalkyl], (CH2)"-[(C7-Cio)-tricycloalkyl],

adarnandap.l:yL. adamantans2sylntalic s (GHR) I RAIEIP B oPEER CH or
O-(Ci-Co)-alkyl, O-(C3-C7)-cycloalkyl, O-(CH2)" 20 aryl, 0-(CH2)o

heteroagyly N '-ﬁiéléfﬁ Ay G HEAalN IR N R N hetergary,
NH-SOZ-(ér-C4 -alkyl, NH-§02-ary, S(0O),, (C1-C4)-alkyl, S(O)r

(C3-Co)cyelanlio é@a’ti@réﬁl'éggfm%c%%&ﬂfﬁ@h%@f@é‘ﬁﬁgtimted by F, =0
S02-NH- [(C3-C6)-cycloalkyl], SO02-NH-(CH2)n aryl,

SO2-N[(C1-E4)-alkyll2i i 1 olol - | .
CO-NH.(D[%({(?&%%‘I&W ,' gg_ﬁm}%c% é%%ﬁﬁ%%?@( gli(lll%-l )5%!&%2’3 from 9 to 10 ring

C(=N-O (SR ( Gyalortiotn
co-ary.‘?%%ﬁ%;t%ﬁ|f%%’f?&%ﬁ%ﬁ%&%%%_%ﬁ;ﬁ%ﬁyﬁ gﬁ [O- thybe

(C-C4)-alkyll-aty SHIG o€ D calkyl-reteraamdvifeRRrandy (il heteroaryl
heteroaryl, CF2-aryl,
radical or bicyelic heterocycle may be unsubstituted or mono- or
polysubstituted by
R11, F, Cl, Br, CN, NO3, CF3, (CH3),-O-R11, (CH3)»-O-(CH2)-OH,
{CH3),-O-CH{CH;OH),, (CH2)p-0-(CHz),-CO-0-(CH;),-NH;,
(CHz)p-O-sugar acid, (CHz),-O-glucoside, (CH,),-O-galactoside,
(CH;)n-O-glucuronide, OCFs, O-R13, (CHy),;-O-(CH;y)-NHa, (CHa)s-
NH-R11, (CHp)p-N[(CHy)-CO-O(C-Cy)-alkylls, (CHz)o-N[(CHa)q-
COOH];, (CH3),~N[(CH)g-CONH, ]2, {CH2)u-NH-R13, (CHa ),
N(R13)z, (CH2)-NH-80,-R16, (CHy),-NH-(CH)p-S02-R12, (CHz)p-
NR12-CO-R16, (CHy)y-NR12-CO-NRI2R13, (CH,)p-NR12-CO-
N(R12)z, (CH),-NR12-CO-NHR11, (CH,),-NH-C(=NH)-NH;,
(CH,),-NH-C(=NH)-R16, (CH,),-NH-C(=NH)-NHR 12, (CH,),-
NR12-C(=NR13)-NHR12, (CH;},-NR12-C(=NR12}-NR12R 13,
(CH2)p=-NH~(CH>),-CO-0-(CH3)-NH,, (CH3),-NH-(CH,), -CO-NH-
[(C-Cg)-alkyl], (CH2)n-NH-(CHa,), ~CO-NH-~(CH»}-OH, (CH,),-NH-
(CHa)n -CO-N[(C1-C8)-alkyl]a, (CH)p-NH-(CH;), -CO-NH-[(C3-Cg)-

cycloalkyll, (CHy),-NH-C(CH;3),-CO-O(C,-Cy)-alkyl, (CHz),-NH-
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where the alkyl, cycloalkyl, bicycloalkyl and tricycloalkyl radicals may be

WO 2@6’8%’?7%%1 ted by fluorine atoms ancbwhere the aryl or heter@@rngpgmg)%s%

may be substituted by halogen, CN, (Ci-C4)-alkyl, (C3-C6)-cycloalkyl,
0O-(C1-C4)- alkyl, S(0),,,-(Ci-C3)-alkyl, SO2-NH2, COOH, CONHZ2,
CO-O(Ci-Cs)-aIEyﬁPEEICQi@a)EaIk)yINéhd(@hbﬁe&ﬁé@ﬂ@ﬂsédﬁ@l&iﬁaﬂ@ﬂz)n—
substituted by fluorine atoms; WO 2008/017381 19 PCT/EP2007/006594

R6, R7, R8, RO NRIEC &rH atH IndBpéidenthNRIT:hidyidlic hélerobyelet],
NR17-aryl, NR17- heteroaryl, where the aryl or heteroaryl radical may be
fused to a 5- or BherfderetlarBrifatis Or-NowartotHAilt: tafden MR WHiehS O2-
one or more CH or 5 CH2 groups may be replaced by oxygen atoms and
where the 5- or MHRéMbEedHlolhEtid-6ithoraratttic Carbbiiing thaf Be
substituted by F, =0 or -(CI-C6)-alkyl and where the bicyclic heterocycle
contains from 9 $6H0:rd2.MEmBErS Hn & UpNbIfivE BHh S NS HE Yednp&-NH-
may each independently be replaced by N, NR20, 0, S(O)11,1 or C=0

and where the anpoidifeterdatit LoradidaFoPBicy iR hetérdbycie thtlyibaO:-
unsubstituted or mono- or polysubstituted by RI 1, F, Cl, Br, CN, NO2,

CF3, (CH?),-O-Ril8, (CHoy* &= Ho K {Eh)EDIOME R o Hi2NH)-[NH-O-
(CH2)"-0-(CH2)"-CO-0-(CH2)r-NH2, (CH2) -0-sugar acid, (CH2),

O-glucoside, (C(QQP@@@YH@I@% @’S‘M){E@Ld@&a}ﬂ Gﬂq@éﬁHRu
O-RI 3, (CH,),-O-(CH2)rNH2, (CH2),- NH-R11, (CH2)n

N[(CH2)q-CO-OCHB A5 GRIB RERHAR N CH 2= EOSHPL(C1-Co)-alkyl], where
(CH2).-N[(CH2)q CONS 2]2, (CH2)nNH-R13, (CH2)"- N(R13)2,

(CH2),-NH- sozﬂmaéiqbwé)@m}craémms@@ R4 becpipyitngd £r-Berrapatoms
(CH2),-NR12-CO-NR12R13, (CH2),-NR12-CO 20 N(R12)2,
(CH2).-NR12-Cenipiera ey enistepanliyadigals may be substituted by

(CH2).-NH-C(= NH) R16, (CH2).-NH-C(=NH)-NHR12, (CH2),-
haiogen, CN, (C-Cg)-alkyl, (Ca-Co)-cyeloalkyl, O-(C)-Cg)-alkyl,

S(O)m~(C-Cs)-alkyl, SO,-NH;, COOH, CONH,, CO-O(C,-Cg)-alkyl,
CO-(C,-Cg)-atkyl, and where the alkyl radicals may be substituted by

fivorine atoms;

"H, F, Cl, Br, CN, CF;, (C-Cg)~alkyl, (Ca-Cgs)-alkenyl, (Cy-Cg)-alkynyl, (Cs-
Cy)-cycloalkyl, (CH;),-OH, (CH;),-O-(Cy-Cy p-alkyl, (CH; )p-O-(C5-Ce)-
cycloatkyl, (CHp)y-Oaryl, (CHa)p-O-glucoside, (CHz)y-O-glucuronide, OCFs,
0O-R13, (CHp)p-NH-aryl, (CH,),-NH-SO;-(C,-Cq)-alkyl, (CHy)-NH-SO;-aryl,
(CH3)y-NH-CO-NH;, (CH3)-NH-CO-NH-(C,-Cy)-alkyl, (CH;)-NH-CO-NH-
(C3-Cey-cycloalkyl, (CH,),-NH-C(=NH)-NHa, S(0)y-(C;-Cs)-alkyl, S(O)p-
aryl, SO;-NH,, SO,-NH-(C;-Cy)-alkyl, SO:-N[C,;~Cy4]-alkyl]s, SFs, (CH2)y-CO-
[O-(Cy-Cy)-alkyl], COOH, (CH»),-COOH, CONH,, (CH2)o-CONH,, (CHy),-

C(=NH)NH,, (CH),-C(=NH)NHOH,
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NR12-C(=NR13)-NHR12, (CH2)nNR12-C(=NR12)-NR12R13,

wo 2665131alH-(CH2).-CO-0-(CH2),-NH2; (CH2),INH-(CH2)n -G&QNHp2007/006594

[(CI-C8)-alkyl], (CH2).-NH-(CH2)" -CO-NH-(CH2),-OH, (CH2),-NH 25

(CH2). -CO-N[(C1-C8)-alkyl]2, (CH2) -NH-(CH2). -CO-NH-[(C3-Cs)-
cycloalkyifiete e L aaf{cmadyzliodralici sosgyamyin e HapdNe yoine atoms
2008/017381 20 PCT/EP2007/006594 C(CH3)2-CO-0O-(CH2),-NH2,
(CH2),-Nri ofer3iz-ag-NHetqoM?) raNiFEe (CH3)2 OO 2plasen, CN,
(CH2)"-NH-C(CH3)rCOOH, S(0),,,-R12, S02-R16, S02-N=CH-N(CH3)2,
S02-NHEcR1gkBoo NHRIx SabyN Q-(EH Ltk vy E RN LTSk bR SO:-
S02-NH 5 (CH2),-NH2, SF5, COON, CO-NH2, (CH2)g-CN, (CH2)

CO-NH h&beﬁé?ﬁ)ﬂymﬁﬁzﬁ@d)q{l@m@@)zam and zgt@@lNHlsbzals may
R18, (CH2),-C(=NH)NH2, (CH2),-C(=NH)-NHOH, C(=NH)-[NH-0-

(C1- 06)b§|ﬁyhst(tymé)b)cféﬁm)ﬁ(ﬁtpa}S(CH2) -C(=NR13)NHR12, (CI-12),
C(=NR12)NRI2R13, (CH2)"-C(=NH)O[(C1-C6)-alkyl], where 10 the alkyl

and cycloalkyl radicals may be substituted by fluorine atoms and where

the aryl or heteroar radicals may be substituted by halogen CN,

where @ueg) tadgo. (3-8 )%%/éﬁﬁhﬁ(% el sy ks Slopd @idee)lamy or NR17-
bicyclRIZAEE GQONR CONRZ £@-0(C1-C6)-alkyl, CO-(C1-C6)-alkyl, and

R11

where the alkyl radicals may e substituted by 15 fluorine atoms; H, F, ClI,
Br, CN, CF3, (C1-C6)-alkyl, (C2-C6)-alkenyl, (C2- C6) alkenyl, (C3-

C7)- CW'@@‘# b{@%ﬂc?"{@%ﬁ%t@eﬁ?} @)-elkdid ﬁ@@dﬁ«%s@@ﬂkﬂ

cycloalkyl éE:HZ Oaryl, (CH2)"-O-glucoside, (CH2),-O-glueuronide

OCF3, Kb NRR R (Choy Kt SO O EI i (Gl -Co-

NH-SO02:3eybalféetid), MG QelNHe, (Gl oNR:6D; P@kbi{z@lf@)@gﬂ%cycloalkyl

(CH2),- NH CO NH C3 C6 cycloalkyl §CH21 n NH-C(= NHB SSO)

(C1- C4) n-gl( [O-(C-Cy)-alkyl], (CH;)-CO-[O- (C3 -cycloalkyll,
(CHy)~CO- [(C C3} alkyll, (CH;)p-CO-[(C3-Cs)-cycloalkyl], (CHy)p-CQ-aryl,
(CH2),-CO-heteroaryl, (CH;),-CO-[O-(CHy),-aryl], (CH),-CO-[O-{(CHy),-
heteroaryl], (CH;)q-CO-NHz, (CH2)-COOH, (CHz)p-P(O)(OH)[O-(C-C3)-
alkyl], (CHy),-P(O)Y O~(C;-Cy)-alkyl]z, (CHy)p-P{OYOHK O-CHy-aryl}, (CHz)p-
P(OYO-CHz-aryl)y, (CHy)p-P{OYOH),, (CH:),-SOsH, (CH2)p-SO»-NH.,
(CH;),-CO-NH-[(C;-Cg)-alleyl],

(CH2)p-CO-N[(C;-Cy)-alkyls, (CH )y CO-NH-[(C5-Cs)-cyeloalkyl], (CHz).-
CO-N[{C3-Cy)-cycloalkyl]y, (Cz-Cy)-alkenyl-CO-O[(Cy-Cy)-alkyl], (Cs-Cy)-
alkenyl-CONHa, (Cy-Cy)-alkenyl-COOH, (Cy-Cy)-alkynyl-CO-O[{C-Cg)-
alkyl], (Cy-Cy)-alkynyl-CONH;, (Co-Cy)-alkynyl-COOH, (CH,),-CR21[{CO-
O(C-Cy)-atkyD ]2, (CH2)y-CR21(CONHa3),, (CHy)p-CR21I{COOH),, (CHy )y~
CR21R22CO-O[(C-Cy)-alkyl], (CH,)~CR21R22CONH,, (CH;)y-
CR21R22COOH, (CH;),-CO-R16, (CH2)n-C{CH3)-CO-O[(C4-Cy)-alkyl],
{CH,)y-C(CH3 )»-CO-O[(C3-Cs)-cyecloalkyl], (CHp)n-C{CH3),-CO-NH;, (CHy)y-
C(CHg)z—CO-NH-[(C1-C3)-alkyu, (CHg)n-C(CH3)Z-CO-NH-(CHz),-—OH,
{CH,),-C(CH3),-CO-NH-[(C5-Cs)-cycloalkyl], (CHz)-CO-NH-C(CH; },-CO-
O[(C-Cy)-alkyl], (CH,),-C(CH3),-COOH, (CH,),-CO-NH-C({CHj3),-CONHa,,
(CH;),-CO-NH-C(CH;),-COOH,
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aryl, S02-NH2, S02-NH-(C1-C4)-alkyl, S02-N[Ci-C4]-alkyl]2, SF5, (CH2)n

WO 2 70[ {&]-C4)-alkyl], COOH, (CHZ)E};COOH CONH2, (CHYa-LNN% /006594

R12

R13

R16

, 25 C(=NH)NII2, (CH2)"-C(=NH)NHOH, WO 2008/017381 21
PCT/EP2007/006594 where the alkyl and cycloalkyl radicals may be
substitutebeby tueting, atbens!, aridynilenadtheciryikot. vececbaiidyadicitsl kenyl,

o1 e Sy R R b R SRR soms
co- [_o«amé@@)eaﬂ@n@ and iheter theyaliagi caldicaidmapsEtbed by stituem by N,
aiways GETRel AT Gy or N, B H ey b o Eapallyl SO
NR17-heiBr &1 @@\NHS @Q@p{@ﬁ@k@@@:{ﬁa@n@kﬂ and where the
(o B AR R e,
(CH2),,-[(C7-Cs)-bicycloalkenyl], (CH2)n [(C7-C8)-tricycloalkyl], (CH2)

I, (C lhey, I
() CORET Al e R &5 cycﬁ@% T (Cle
CO-aryl, @@H&l):}@@aﬂ@iérﬁé}% (CA2YCOYT@MZY], diytl;)-aryl, (CHa)y-
CH2 vl
( )n- %‘9 &éﬁgﬁgc?g%ﬁﬂ%z L}@dﬂ@ﬁ G2y '5@ &% liadacals

(CHZ2),-P(O)(OH) yll, (CH2)"-P(0)[0-(Ci-C3)-alkyl]2, (CH2
P(O)(OHM® EHpbsiifyefdbM SuoPppe oI H2-aryl)2, (CH2), P(O)(OH)2

CH2 |
Ecmi 2‘%?,5‘ [(é%Hgghf %ﬁiﬁ%"*ﬁ“ﬁ% Sn [%gé(c%i)’%%?a%]ﬁ%cﬁﬁn N

CO-N[(G8-c4)-efrbaikyfz-{ozlkx)- ‘émeﬁilﬂaé%{{tii@h}ial@m 0(61 2

(C2 C4) 5 1ca m u
G2 E NG CAMPUEGR s it

(C2- C4)%R§iﬁ9la@®@H (CH2),; CR21[(CO- O(Ci-C4)- alkyl)]2
(CH2),-CR21(CONH2)2, (CH2)n CR21(COOH)2, (CH2)"- 25

CR21R22C0 O&(Cl -C4)-alkyl], (CH2),-CR2IR22CONH2, (CH2),
[(C;-Cs)-al <y1} SO;- {(Cg Cs)-cycloalkyl], SO;;( Hg)n-dryi

SO;-(CHy)p-heteroaryl, SO-(CHz)p-NH-R12, SO-(CH,}p-N(R12)s,

where the alkyl and cycloalkyl radicals may be substituted by fluorine atoms
and where the aryl or heteroary! radical may be substituted by halogen, CN,

(Cy-Cy)-alkyl, (C3-Cg)-cycloalkyl, O-[(C)-Cy)-alkyll, S(O)y-[(C;~Ca)-alkyl],

SO,-NH;, COOH, CONH,, CO-{O(C,-C;)-alkyl], CO-(C;-Cs)-alkyl, and

where the alkyl radicals may be substituted by fluorine atoms;

is aziridin~1-yl, azetidin-1-vl, piperidin-1-yl, 4-hydroxypiperidin-1-yi,
3-oxopiperidin-1-yl, 4-oxopiperidin-1-yl, pyrrolidin-1-yl, 3-pyrrolidinoi-1-yl,
2-cyanopyrrolidin-1-yl, morpholin-N-yl, piperazin-1-yl, 4-[(C;-Cs)-
alkyllpiperazin-1-yl, piperazin-2-on-1-yl, piperazin-2-on-4-yl,
thiomorpholine-1,1-dioxid-4-~yl, NH-(CH,),-OH, NH-CH(CH,OH},, NH-
C(CH;OH)3, N[{C,-C5)-alkyl-OH]», D-glucamin-N-yl, N-methyl-D-glucamin-
N-yl, NH-[(C;-C3)-alkyl1-CO-O(C1-Cy)-alkyl, NH-[(C,;-C;5)-alkyl]-COOH,
NH-[(C,-Cy)-alkyl]-CONH,, NH-[C(H)}(ary)]-CO-O{C,-C;3)-alkyl, NH-
[C(H)(aryl}]-COOH, NH-[C(H)}aryl)]-CONH,, NH-[C(H)(hetercaryl}]-CO-
O(C-Cs)-alkyl, NH-[C(H)(heteroaryl)]-COOH, NH-[C(H)(heteroaryl)]-
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CR2IR22COOH, (CH2)n-CO-R16, (CH2) C(CH3)2-CO-O[(C1-C3)-alkyl],

WO 2§§%§§7§ H3)2-00-0[(C3-C5)-cycl%§lkyl], (CH2),-C(CH3)2:EP MR 1006504

R17

R18

R20

R22

CH3)2-CO-NH-[(Cj-C3)-alleyl],
(CH2),-C(CH3)2-CO-NH-(CH2),--OH, (CH2),
-C(CH3)2:CHNNH((8-I5)-cycloalkyl] - (OH2)0, CONHC (THIB)2-CQ)- 30

O[(C1-C4)-alkyl H3)2-COO H2)

Cor CIEHEICONL ey N R BN 502-Cr
2008/017 384132, RET(ERZO-AIRuGSHA; Hyhéte( the-alkyd]latkesOh-Sliky [ (C, -
and cycloalkyl, bicyclo l,.cycl yl, bicycloalkenyl and tricycloalkyl
radicals@ﬁé?@%%t%%ﬁkﬁé?f%%)lr!ﬂiﬁg’ atoms and where the aryl or
heteroamyheaglibalamalyob HidipstitsteddoyCHalb fertiGhs, (G 1bEdphibad, by F or
(C3-C6):¢ycloalkyl, O-(Cr-C4)-alkyl, S(0),,; (Cj-C4)-alkyl, S02 5 NH2,
COOH, NH2, CO-O(Ci-C4)-alkyl, CO-(Cr-C3)-alkyl, and where the

alkyl radicals may be substituted by fluorine atoms; R12 is H,

(Ci-C3)-alkyl, (G35)-cyclalkyl, (C -[(C3-Cs)-cycloalkyl], (CH2),
[(c7_cé§.§%§/§§a%%5a]%@%ﬁ%@@%&%’a@iﬁ;“(Czls ﬁwl ,
(CH2|)0QCIE)héI@rééEWCWIsékEIIh&éikyh@dfﬂu@@lhmw@%d,Orh )
tricyclo aqli m substitut fluorine atoms ere t

aryl or ﬁ(:ggr%%lry radica ?rr]%yh & EXLE%%YQ?/}%?SEE%} &tﬁ?,i%y\%uome atoms
(Cr-C3)-aittyd; hord Qo8 ) adkyictS02rNHA I GO0, RON2UCD LD (BFES)s
alkyl, COx 3palkyl and where the alkyl radicals ma stityte

RS e SR e s s
S02-(CHXYN&ty C8AACH2) kel Barl; SO 2ndNHR the atkyl radicals
S02-(CH2):- . cycloalkyl radicals may be
substitul_sle?gdy b%/g%}g%rﬁgeg?c?@%%‘%%ﬁﬁ%re the aryl or heteroaryl radical
may be substituted by halogen, CN, (Cr-C3)-alkyl, (C3-C6)-cycloalkyl,

AL S AORIC/ SR, SO RS o
alkyl and cycloalkyl radicals may be substituted by fluorine atoms and where
the aryl or heteroaryl radical may be substituted by halogen, CN, (C;-C;)-alkyl
O-(Cy-Cy)-alkyl, SO;-NH,, COOH, CONH,, CO-[O(C,-C3)-alkyl], CO-(C;-
C;)-alkyl, and where the alkyl radicals may be substituted by fluorine atoms;

El

1s H, (C;-Cs)-alkyl, (C3-Ce)-cycloalkyl, aryl, [(Ci-Cs)-alkyl]-aryl;

is H, F, CF3, (C1-Cs)-alkyl, (Cg-C4)—cycloa1kyl, OH, O-(C+-Cs)-alkyl, O-(Cs-
Cy)-cycloalkyl, O-(CHy)p-arvl, O-(CO)-(C;-Cs)-alkyl, O-(CO)-(C5-Cy)-
cycloalkyl, O-(CO}-0-(Ci-Cs)-alkyl, O-(CO)-0-(Cs-Cy)-cycloalkyl, NH,, NH-
[(Cy-Cy)-alkyl]-aryl, NH-(C;-Cs)-alkyl, NH-(CO)-(C;-Cs)-alkyl;

is H, CFs, (C1-Cy)-alkyl, aryl, [(C1-Cs)-alkyl]-aryl;

and the physiologically compatible salts thereof.
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where the alkyl radicals may be substituted by fluorine atoms; 25 R16 is

w0 288dgindyl, azetidin-l-yl, piperadin-I-yl, 4-hydroxypiperidin-I-yeT/Ep2007/006594
3-oxopiperidnl-1-yl, 4-oxopiperidin-l-yl, pynrolidin-1-yl, 3-pyirolidinol-1-yl,
2-cyanopyirolidin-1-yl, morpholin-N-yl, piperazin-1-yl, 4-[(C1-C3)-

Very piitipierasinengt, isigerazin @opoungds pipéeafnmpled-a-yihich one or more
thiomorpholine-1,1-dioxid-4-yl, NH-(CH2)r-OH, NH-CH(CH20H)2, NH 30

radicals (oHROMHISIN{GS BBy Eikyl-OH]2i D-glucamin-N-yl,
N-methyl-D-glucamin- N-yl, NH-[(Cr-C3)-alkyl]-CO-O(Ci-C3)-alkyl,
NH-[(Ci-C3)-alkyl]- -COON, NH- -[(C-C3)-alkyl]-CONH2,

R NH- [C(% - I{gl% Iﬁ) alkyl ﬁ\é yﬁcéﬁﬁ%%)k é%tﬂer form a ring having

NH-[C(H)(aryl)]-CONH2, N eteroaryl)] -CO- O(C1-C3)-alkyl,
NH- [C(ﬁ;ﬁﬁ@t@f@gﬁw}n@@w N@IEFG:(H)(heteroaryl)] WO 2008/017381 23
PCT/EP2007/006594 CONHZ2,
NH-[(C3-C6)-cycloalkyl]-CO-O(CI-C3)-alkyl, NH-[(C3-C6)-

m  cycloalk{fRCOSH, NH-[(C3-C6)-cycloalkyl]-CONH2, NH-(CH2)r SO2-(Ci-
C3)-alkyl, NH-[(Ci-C4)-allryl]-SO3H, NH-[(CI-C4)-alkyl]-SO2-NH2, N[(Ci-
C3)- alkyl]é E) i-C4)-alkyl]-SO3H}, 5 where the alcohol (OH) or ketone

n (C=0) fiinetidn& may be replaced by F or CF2; R17 is R18, H, SO2-CH3,
S02-aryl, (CH2)n CO-[O-(Ci-C3)-alkyl], (CH2), CO-[(Ct-C3)-alkyl],
(CH2)"-CO-aryl, (CH2)"-CO-NH2, 10 (CH2)g-COON, where the alkyl

P radicalsihyhe substituted by fluorine atoms and where the aryl or
heteroaryl radical may be substituted by halogen, CN, (C-C3)-alkyl,
0-(CI-C3)-alkyl, S(O)m (CI-C3)-alkyl, SO2-NH2, COOH, CONH2,

! CO-[O(® b@y }-alkyl], CO-(CI-C3)-alkyl, and where the alkyl radicals may

be substituted by fluorine atoms; 15 RI8 is (CI-C4)-alkyl,

(C3-C4)i-§gclgalkyl, (CH2)"-aryl, (CH2)n heteroaryl, where the

v 150, [;

A, D, E, G, L are each independently C or N, where there is no corresponding R1, R2, R3,
R4, R5 substituent when they are defined as N;

R1,R2, R3, R4, R5 areeach independently H, F, Cl, Br, CN, CF3, (C;-Cs)-alkyl, (C5-Cy)-
cycloalkyl, (CHz)y-[(C3-Cg)-cycloalkyl], adamantan-1-yl, adamantan-2-yi,
(CHy)p-aryl, (CHy)y-heteroaryl, OCF;, O-(Cy-Cy)-alkyl, O-(C3-Cg)-cycloalkyl,
O-(CHy)p-aryl, O-(CHy)y-heteroaryl, NH-(C;-Cy)-alkyl, N[(C,-Cy)-alkyl],, NH-
aryl, NH-heteroaryl, NH-SO,~(C,-Cs}-alkyl, NH-SOs-aryl, S(Q),-(C1-Cs)-
alkyl, S(O)n-(Cs-Ce)-cycloalkyl, S{O)y-aryl, SOz-NHa, SO-NH-[(C-Cy)-
alkyli, SO,-NH-[(C;s-Cg)-cycloalkyl], SO;-NH-(CHy)p-aryl, SO2-N[{C;-Cy)-
alkvll,, SFs, CO-O[(Cy-s)-alkyl], CO-NH,, CO-NH-[({C,-Cs}-aikyl], CO-
N[(C1-Cy)-alkyl],, COOH, CO-~(C;-Cs)-alkyl, CO-(C5-Ce)-cycloalkyl, CO-aryl,
CO-heteroaryl, CH(OH}-aryl, CH(OH)-heteroaryl, CH[O-(C-Cy)-alkyl]-aryl,
CH{O~(C;-Cy)-alkyll-heteroaryl, CHF-aryl, CHF-heteroaryl, Ck;-arvi,
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alkyl and cycloalkyl radicals may be substituted by fluorine atoms and

WO 20ukare; ke aryl or heteroaryl radicalygay be substituted by hatogen) 6iY/006594

(CI-C3)-alkyl, O-(CI-C3)-alkyl, SO2-NH2, COOH, CONH2,
CO-[O(C1-C3)-alkyl], CO-(CI 20 C3)-alkyl, and where the alkyl radicals

may be whstifiradkby duorshe kdrsticrp ongstbe(chaByady luorine atoms and
(C3-Co)sgycloglkylanyly UGls63)-allodlianyh Ralsib e FPhalogen, CN, (C,-
(Ci-C3)-alkyl, (C3-C4)-cycloalkyl, OH, O-(CI-C3)-alkyl, O-(C3- 25 .
C4)-cycloatklybQaH 2§ ik O -FEDN(E-63) -, SQeBI 3, CONHy,
cycloallyl (=05 -QKY Y- Hd b 1 |

N (O a) o R 28 Bt N Oy (e e e be

H, CF3 spesegra Ry tlapying@res)-alkyll-aryl; 30 and the physiologically
compatible salts thereof. WO 2008/017381 24 PCT/EP2007/006594 Very

26 Rﬁarticular preference is given to comgounds of the formula | in which one

Frioke- Fatficals srehemcknsanradbayfoilowsy Ricreigw eadn NR17-aryl, NR17-
independently (CI-C3)-alkyl; or R and R' together form a ring having 5
from three 94Xl caitsan Borhd: % h@tel;%,rﬁ? r%ﬂigaé}aa,&z’i?elf@%ma}%: % is
1,2; 15ris2,3;vis 0, 1; A, D, E, G, L are each independently C or N,
where tReRETRNTEPEGTRIEPOR AT R ORATIR SRR eRE Khisdtiene sf Wwreh CH or
they are defined as N; RI, R2, R3, R4, R5 are each independently H, F,
Cl, Br, é}@%g@@%}{t}?@@ ﬁ)f_ 5@9@@}@@3@% atoms and where the 5~ or

6-membered aromatic or nonaromatic carbon ring may be substituted by F, =0
or -(C;-Cs)-alkyl and where the bicyclic heterocycle contains from 9 to 10 ring
members and up to five CH or CH; groups may each independently be
replaced by N, NR20, O, S(O), or C=0 and where the aryl or hetercaryl
radical or bicyclic heterocycle may be unsubstituted or mono- or
polysubstituted by
R11, E, Cl, Br, CN, NO,, CFs, (CH3),-O-R11, (CHy)p-O-(CH,)~OH,
(CH,),-0-CH(CH;0H),, (CHz2)p-0-(CH;),-CO-0O-(CHz)-NHo,
(CH;),-O-glucoside, (CH,),-O-galactoside, (CHz),~O-glucuronide,
OCF3, O-R13, (CH,)o-O~(CH2)-NHs, (CHy)-NH-R11, (CHz),-
NI(CH2)g-CO-O(C1-Cq)-alkyl]a, (CH2)p-N[(CHz)s-COOH]2, (CHa)p-
N[{CH3)4~CONH;]3, {CHy),-NH-R13, (CHz),-N(R13),, (CH;),-NH-
SO,-R16, (CHa)y-NH-(CH;),-S0,-R12, (CH,),-NR12-CO-R16,
(CHy)p~NR12-CO-NR12R13, (CH),-NR12-CO-N(R12})2, (CHo)y-
NR12-CO-NHR11, (CH;),-NH-C(=NH}-R16, (CH;)},-NR12-
C(=NR13)-NHR12, (CH)s~NR12-C(=NR12}-NR12R13, (CH,),~-NH-

(CH,)p-CO-O-(CH),-NH,, (CH,)y-NH-(CHy), -CO-NH-[(C;-C3)-
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cycloalkyl, (CH2)g-[(C3-C6)-cycloalkyl], adamantan-1-yl, adamantan-2-yl,

WO 26644@)-aryl, (CH2)"-heteroaryl, OCF3, O-(C7-C4)-alkyl,  pCT/EP2007/006594

0O-(C3-C6)-cycloalkyl, 25 O-(CH2)n aryl, O-(CH2)"-heteroaryl,
NH-(Cr-C4)-allcyl, N[(C1-C4)-alkyl]2i NH- aryl, NH-heteroaryl,

NH-S02-(C1-CAlatkly (NHISD2 AT S (e5) e X =63 Y, (CHz)n-NIE (CHa)s -
S(0),,,-(C3-C6)-cycloalkyl, S(%éjéaryl S02-NH2, S02-NH-[(C1-C4)- alkyl],

S02-NH-[(C3-CEftytisatiéy); 3N|@EE®H2‘)TP&K§IPE@2Q@[(&H¢Q§3 -5iKyl)2,
SF5, CO-O[(C1-4)-alkyl], CO-NH2, CO-NH-[(C1-C3)-alkyl], CO 30
N[(Ci-C3)-alkyl]2y @t CEHOrEE) ki o6 QcA Cs i Ho)n-NH-
CO-aryl, CO-heteroaryl, CH(O yl, CH(OH)-heteroar

CH[O-(C1-C4)- ﬁ@@dwﬂ@ﬂ@%@t@%@h%r%&h@#@aﬁh (CHa)s-
CHF-heteroaryl, CF2-aryl, WO 2008/017381 25 PCT/EP2007/006594
where the alkyl N&%@HIWQQUMHIS{%%Mﬁt@ﬁﬁ}%ﬁﬁ@%ﬁs

and where the aryl or heteroaryl radicals ma be substituted b halo en,
CN, (Ci- C2) a1 84k 0t NTETICH R S0 HBOR 12, SO
COOH, CONH2, CO- O(CI C alkyl, C -(Ci-C3)-alkyl, and where the

alkyl radicals m&%@@s ne @t é €3)Rai’ ﬁh %&@2 Rib

are each independently NR17-bic C|IC heteroc cle, NR17-aryl, NR17-

heteroaryl, whefé& Haa ﬁ@ﬁﬁét@é@@l %% %T %c{%@ﬂs CHyNH-

6-membered aromatic or nonaromatic carbon r|n in WhICh one Qr more

CH or 10 CH2 glips idyhe td et BY bRy gen Atbins Gt widre tHes?

or 6-membered aromatic or nonaromatic carbon r|n be substituted

by F. =0 or -(CIGS) Ak siwhere IR bicyh HEIRYBEPES Corias

from 9 to 10 ring_members and up.to five CH or CH2 s may. each

independently 3&%@&@@6@%@%&@%@@3 L e e

aryl or heteroaryl 15 r dical or liz cI| terocycl gd‘z |tu

or mono- or pol§Sib&li {é(alﬁg YEY R, Wiy g % 3l ?—Yﬁfa icals may

O-R11, (CH2)n 1% ggb@élnted by fluorine atoms and where the aryl or heteroaryl
radicals may be substituted by halogen, CN, (C;-Cs)-alkyl, (Cs-Cs)-
cycloalkyl, O-(C-Cy)-alkyl, S(O)y-(C;-Cs)-alkyl, SO,-NH,, CGOH,
CONH,, CO-O(C;-Ca)-alkyl, CO-(C;-Cs)-alkyl, and where the alkyl

radicals may be substituted by fluorine atoms;

H, F, Cl, Br, ON, CFs, (C;-Cg)-alkyl, (Cs-Ch)-cycloalkyl, (CHa)n-OH, (CHj)s-
O-(C-Cy)-alkyl, (CHy)-O-~(Cy-Ce)-cycloalkyl, (CHy)p-Oaryl, (CHy),-O-
glucoside, (CH,)y-O-glucuronide, OCF;, O-R13, (CHy),-NH-aryl, (CHz)p-NH-
SOo-(C;-Cy)-alkyl, (CH1),-NH-SOy-aryl, (CH;),-NH-CO-NH,, (CH:),-NH-
CO-NH-(C,-Ci)-alkyl, (CHz)n-NH~CO—NH—(C;-CG)—cycloalkyl, (CHy)-NH-

C(=NH)-NH,, S(O)n-(C1-Ca)-alkyl, S(O)p-aryl, SO,-NH,, SO,-NH-(C;-Cs)-
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(CH2)n-O-CH(CH20H)2, (CH2),; 0-(CH2)n CO-O-(CH2)rNH2,

WO 2(0¢18)"*@glucoside, (CH2)n-O-galagtpside, (CHA,-O-glucurpaidg 2007/006594

where @ (¢35t @Fﬂﬂﬁ o> B iR fedicadssy

OCF3, 0-R13, (CH2)n-O-(CH2)r-NH2, (CH2)1 NH-R11, (CH2)n-
N[(CH2)g-CO-O(Ci-C4)-alkyl]2, (CH2)n- {:&(CHZ g-COOH]J2, (CH2)r
N[(CHZ)'al@b&fP{?ZﬁC(!C(F@)aI H:rSF3; (EHo) {5 ERRRHCH2)o-
S02-R16, éCH%E én -S02- R12 (NHZ)n -NR12-CO-R16,
(CH2)n-NRPELEEHRIR SR (i) NRYLEHIN(R12)2, (CH2)n 25
NR12-CO- NHR11 (CH2)n-NH-C(=NH)-R16, (CH2),, NRI2-
C(=NR1ERNRRe AT Rreionbsrl aipshs ARy DR 10 fespeg by fuorine atoms
(CH2)n-CO-0O-(CH2),-NH2, (CH2)n-NH-(CH2)" -CO-NH- [(tG C3) WO
2008/01%?%%@@@’#2@@%@6@@&“%\9@?} resib) suRtpgad )y halogen, CN,

-CO-NH- CH2¥q éfq\l_FLEp.)) NH-(CH2). - CO- Ng(Cl C3é lkyl]2

(CH2).- Pfvle [(@(gl@@jséy@égkﬁ]a @3 SO (C1-Cs)-alkyl, SO»-
NH- C(CH3 2 CO- O(Cl C4) -alky éCHZgg NH- C(CH3)2 -CO-0O-(CH2)-NH2,
(CH2).- (é/d y-alkyl], and where the alkyl rfadicals may
NH- C(CH3)2 CO NH (CH2) -OH, (CH2)"-NH-C(CH3)2-COOH,

S(0), -RIESSHIEA P S BBRREHOREH3)2, S02-NH-CO-R12, SO2-

NHR12, SO,-NH-(CH2)r OH, S02-N[(C1-C3)-alkyl]2, SO2-NH-

(CH2),--NH2, SF3, COOH, CO-NH2, (CH2)g-CN, (CH2).-CO-NH-

|- | CH2 NH-SO2-NHR12, (CH2 -NH- 1 R
piperidin-I-yl, GO-NH-S0 (CH2) ﬁfﬁ%}m'ﬁeﬁn TR eyt or

NR 170602} GeedibtiRd 6}, R H2hetefedR12)NR12R 13, (CH2)n

RI11

C(=NH)O[(C-C3)-alkyl], where the alkyl and cycloalkyl radicals may be
substituted by fluorine atoms and where the aryl or heteroaryl radicals

may be sulistittey) YKIAl0ge; §- Do Cl kB ) @t - (€3~ C@)C@51@¥Ei9ﬁl|‘(‘¢le)n

000G Ak LA il oGS TRB B s, (CF
CO-[O-{C;-Cgi-alkyl], (CH1),-CO-[0O-(C5-Cs)-cycloalkyl], (CHa),-CO-[(C)-
Cy)-alkyl], (CH)y-CO-[(C5-Cs)-cycloalkyll, (CH;)p-CO-aryl, (CH;),-CO-
heteroaryl, (CHy),-CO-[O-(CHy)~aryl], (CHz),-CO-[O-(CHa)y-heteroaryl},
(CH2)q-CO-NH,, (CH;)o-COOH, (CHa),-P(OYOH)[O-(C1-Cy)-alkyl], (CHa)a-
P(O)[0-(C-Cs)-alkyl]o, (CHz)y-P(ONOH)(O-CHa-aryl), (CHa)y-P(O)(O-CHs-
aryl)z, (CH2),-P(ONOH)2, (CH2),-SO3H, (CH2),-SO2-NHy, (CHy)p-CO-NH-
[(C-Cy)-atkyll, (CHy)p-CO-N[{C,-Cs)-alkylls, (CH2)y-CO-NH-{{C;5-Cs)-
cyeloalkyll, (C2-Cs)-alkenyl-CO-O[(C,~Cy)-alkyl], (Cy-Cs)-alkenyl-CONH,,
(Cy-Cy)-alkenyl-COOH, (Cy-Ca)-alkynyl-CO-O[(C;-Cy)-alkyl], (Cs-Cy)-
alkynyl-CONHa, (C5-Cy)-alkynyl-COOH, (CH,),-CR21[(CO-O(C;-Cy)-
alkyD ]z, (CHy)-CR2T(CONH; ), (CH2),-CR21(COOH)s, (CHa)y-
CR21R22CO-0O[(C;-Cy)-alkyl], (CHy),-CR2IR22CONH;, (CHa)s-
CR21R22COO0H, (CH3),-CO-R16, {(CH2)y-C{CH3);-CO-0O[(C;-Cs)]-alkyl,
(CH;)y-C(CH;3)-CO-0O[(C5-Cs)]-cycloalkyl, (CH»),-C(CH3),-CO-NH;, (CHz)p-
C(CH;),-CO-NH-[(C;-Cs)-alkyl], (CHp)y-C(CH3),-CO-NH-(CH,;),-OH,
(CH3)p-C(CH;3)-CO-NH-[(C5-Cs)-cycloalkyl], (CH2)o-C{CH;),-COOH,
(CH,),-CO-NH-C(CH3),-CONH,, (CHy),-CO-NH-C(CH3),-CO-O[(C;-Cy)-
alkyl], (CHa)y-CO-NH-C(CHs),-COOH,
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radicals may be substituted by fluorine atoms; H, F, CI, Br, CN, CF3,

WO 2%@@ 3§&kyl (C3-C+cycloalkyl, (Cl—b%)n OH, (CH2) 20 O- (gb@@ﬁ&%‘?/%t’s%

R12

R13

R16

.-O-(C3-C6)-cycloalkyl, (CH2)"-Oaryl, (CH2)"-O- glucoside, (CH2)o
O- glucuronlde OCF3, 0-R13, (CH2)n NH-aryl, (CH2), NH-
S02-(C1nGdjealieyd] Kﬁk@/ﬁ%ﬂkﬁ@i@a«:ﬂﬁba@}l gyn,dtmlﬂéﬁlﬁﬂi\]’ﬂ'lﬂxdlcals may be

R A S G T EF R

S02- NHs(rban@&)d\Nﬁlam@emMﬁzi?ﬂ@rk/ﬁmewmwgalkaﬂkﬂ (C1-Cy)-

S02-N[C1:-C3 yl H 4 C
(CH2)n é@% I#@? % %ﬁﬁg}ﬁégﬁg é& :K;nd cyclog l @?Hkyl
radicals W@ﬁé&bﬁtﬂhtmwmm@étﬁm@@dd wh@i’@ m@@‘gdt@i by fluorine

heteroar, é{h{ﬁglcals may be substituted by halogen, CN, 5 (Cj-C3)-alkyl,
(C3-C6)-cycldalkyl, O-(C1-C4)-alkyl, S(0),, (C,-C3)-alkyl, 802 NH2,
COOH, CONH2, CO- [O(CJ C3)-alkyl], and where the alkyl radicals may be

SUbSt'tutﬁq{b dlu@r ncl B]%S%I%taﬁ t( n—-d £ 7h§§’0§%§ where
£ st 17:aryor 10 NR

and RIO radicals 8 always defified’as N -bicyclic
heterocybfeadiyRrxydhertirandi Rls| 1@Hb@@ﬂl®h}ué@ﬁwy ﬂuonne atoms, and
(C3-C5): 4 .
(C7- o) el (o) SR e Rl iy g O (€
(CH2)"- COqby{C2-E4) ak§ikiCH2) Mo fORER N e oMW (Chizghsyl,
CO- [(CICéS @P’t I%K%Q@fﬁ@ﬁ g@ﬁ%ﬁ@@bé@h@n&%@@’huoune
(CH2),,-CO- heteroary (CH2),,-CO-[O-(CH2), aryl], (CH2),
CO-[O-(&riRy-heteroaryl], (CH2)g-CO-NH2, (CH2)g-000H, (CH2)n
P(0)(OH)[O-(C,-C3)-alkyl], (CH2)"- P(0)[0-(C1-C3)- aIkyI]2,
(CH2),,-P(0)(0OH)(0-CH2- a&) (CH2), P(O éo -CH2- aryl)2,

s0 oAtk ﬁé%zr(@@lmmo

E(CHZ) P O) &R chiy! sﬁpgd@zl)
C1-C3 He salyi2, SENA )
cycloalk)yfI@'ké&}KgS alekgr%/ -CO-O|(Ci- 24) allglg]:j_%g C(.5,3) alkZLffRqu}gN H2,

816 the al yl and cycloalky radicals may be substituted by fluorine atoms
and where the aryl or heteroaryl radical may be substituted by halogen, CN,
(C1-Cs)-alkyl, (C3-Cg)-cycloatkyl, O-[{C;-Cs)-alkyl], S(O)m-[(Ci-Cs)-alkyl],
SO,-NH,, COOH, CONH,, CO-[O(C,-Cy)-alkyl], CO-(C;-Cs)-alkyl and where
the alkyt radicals may be substituted by fluorine atoms;

is aziridin-1-yl, azetidin-1-yl, piperidin-1-yl, 4-hydroxypiperidin-1-yl,
3-oxopiperidin-1-yl, 4-oxopiperidin-1-yi, pyrrolidin-1-yl, 3-pyrrolidinol-1-yl,
2-cyanopyrrotidin-1-yl, morpholin-N-yl, piperazin-1-yl, 4-[(C;-C;)-
alkyl]piperazin-1-yl, piperazin-2-on-1-yl, piperazin-2-on-4-yl,
thiomorpholine-1,1-dioxid-4-yl, NH-(CH;),-OH, NH-CH(CH,;OH}),, NH-
C(CH,0H);, N[(C;-Cy)-alkyl-OH ]z, D;glucalnénnN-yi, N-methyl-D-glucamin-
N-yi, NH-[{C;-C3)-alkyl]-CO-O(C,-Cs)-alkyl, NH-[(C,-Cs)-alkyl]-COOH,
NH-[{C;-C3)-alkyl]-CONH,, NH-[C(H)(aryl}}-CO-O(C;-Cs)-alkyl, NH-
[C(H)(ary])]-COOH, NH-[C(H)(aryl}}-CONH,, NH-[ C(H)(heteroaryl)]-CO-
O(C;-Cy)-alkyl, NH-[C(H)(heteroaryl)]~-COOH, NH-{C(H)(heteroaryl)]-
CONH,, NH-[(C5-Cy)-cycloalkyl]-CO-O(Ci-Cs)-alkyl, NH-[{(Cy-Cq)-
cyeloalkyl]-COOH, NH-{(C4-Cg)-cycloalkyl]-CONH;, NH-(CH2)-S02-(C;-
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(C2-C3)-alkenyl-COOH, (C2-C4)-alkynyl-CO-O[(Ci-C4)-alkyl], (C2-C4)-

WO 2@%@%—%8NH2, (C2-C4)-a|kynyl-C0£§—|, (CH2), CR21[(CO-Q(€%7§142007 1006594

R17

R18

R20

R21

R22

H2)n CR21(CONH2)2, (CH2)1-CR21(COOH)2, (CH2), 25
CR21R22C0-0[(Cj-C4)-alkyl], (CH2),-CR21R22C0ONH2, (CH2),,
CR21R22Ga0Hi, (CH2)CCORIBEH2) FR{BHB)2-CRNTHCIN kN (C1-
(CH2), CO-0[(C3- z alkyl, (CHz),,-C(CH3)2-CO-NH2,
(CH2)"-%‘?§§%@@5§-&E(‘§§%§?—%&W, (CH2)n
C(CHB3) 230 Nid «(CHR),cOH) ¢Cki@yne (C=0) functionalities may be replaced by F
C(CHB3)2-CQ-NH-[(C3-C5)-cycloalkyl], (CHz),,-C(CH3)2-000H, 30 (CH2)r
CO-NH-(E( )2-CONH2, (CH2),,-CO-NH-C(CH3)2-C0-0[(C2-C4)- alkyl],
(CH2),,-CO-NH-C(CH3)2-COON, WO 2008/017381 28

PCT/EP2007/006594 ere-th kyh.eycl j I
tricycloallic)l/%’rg%%éagg) ?ﬁg\@bﬁﬂ%ﬂﬂgtée%g/ Iu%#ﬁ%%?ﬁﬁ%%&ﬁxﬁg‘g“ﬁeoﬂcl-
aryl or héterdapy. rddibal-mayahid, €OMslittiedMihAldgen COMH, where the alkyl
(C1-C4)-alkyl, -cv¢l QG G4 o (C1-C4)-alkyl,
S0z T OO e e ST gt e S e
where theyhibheseticald mdydersubistisutst togefl dorireo grorksy RE2- (s Halkyl,
(Ci-C3)-alky, (€3- cyglaallod, (CH2) - aryh (QH2)¢ apflshers. )
the alkyleilg cilg%i y %’ag c ’é@gﬁﬁeﬁs){uybla’sﬁlt% ed 2)’/%?1%%%@ ator%%f gﬁd[o(cl
10 wher€hellariil 6ithéerbaryl katisad mayrbehsubisrtudtr By malobe AuiGHtuted

(Cj- CB)@%OQﬁg%kgg;.)-alkyl, S02-NH2, COOH, CONHZ2,
CO-0O(Cj-C3)-alkyl, CO-(Cj-C3)-alkyl, and where the alkyl radicals may be
substituted by fluorine atoms; 15 R13 is H, SO2-[(C1-C3)-alkyl],

S02-[(C3:&s)-eyel ~ SPA- z 2~ -he where
SOZ(CS%@@;}{%%{K%’@Z(@@H%%Z%{?ifggg%izaéeﬁﬁé%}géﬁﬁg%%@yl here the
cycloalldkrAdishry phealod adisshtunad by MistifacdemBuanenitere g where

aryl or hgteroaryl radicalmay fe.sHbstitutad oy hRIPgeRalMon, CN, (C,-C5)-alkyl,
0-(C;-Cs)-alkyl, SO2-NH,, COOH, CONHy, CO-[O(C;-Cs)-alkyl], CO-(Cy-

C,)-alkyl, and where the alkyl radicals may be substituted by {luorine atoms;
is H, (C,-Cy)-alkyl, (C5-Cs)-cycloalkyl, aryl, [(C-Cy)-alkyi]-aryl;

is H, F, CFs, (C-Cs)-alkyl, {Cs-Cy)-cycloalkyl, OH, O-(C;-Cs)-alkyl, O-(Cs-
Cs)-cyeloalkyl, O-(CHp)y-aryl, O-(CO)-(C-Cs)-alkyl, O-(CO)-O-(C;-Cy)-
alkyl, NH,, NH-[(C,-Cy)-alkyl]-aryl, NH-(C;-Cs)-alkyl, NH-(CO)-(C;-C3)-

alkyl;

is H, CFs, (C;-Cy)-alkyl, aryl, [(C;-Cy)-alkyll-aryl;

and the physiologically compatible salts thereof.

Very particular preference is further given to compounds of the formula I in which one or

more radicals are each defined as follows:



10

15

20

30

(C1-C3)-alkyl, (C3-C5)-cycloalkyl, O-[(C1-C3)-allryl], S(O)m-[(G-C3)-alkyl],

wo 26%89938H2, COOH, CONH2, CO-[QC1-C3)-alkyl], CO-(ChER)plkivh7/006594
and where the alkyl radicals maybe substituted by fluorine atoms; R16 is
aziridin-1-yl, azetidin-I-yl, piperidin-1-yl, 4-hydroxypiperi din- I-yl,
3-oxopiperidin-1-yl, 4-oxopiperidin-1-yl, pyrrolidin-1-yl, 3-pyrrolidinol-1-yl,
25 2-cyanopyrrolidin-1-yl, morpholin-N-yl, piperazin-1-yl, 4-[(CI-C3)

R, R’ alkyl]plpmtaezdnhllyitmﬂperazm 2-on-1-yl, piperazin-2-on-4-yl,

iem NH-(CH2)r-OH, NH-CH(CH20H)2, NH-
OrRa‘g:a %g%é%ﬁ&%%ggb ﬁ<yl O{}l 2, D-glueamin-N-yl,
N-methyl-D-glucamin- N-yl, NH-[(C1-C3)-alkyl]-CO-O(Ci-C3)-alkyl,
NH-[(C1:G3)-alkyl]-COON, 30 NH-[(C1-C3)-alkyl]-CONH2,
NH-[C(Hg(airyI) “CO-0O(Ci-C3)-alkyl, NH- [C(H)(aryl)]-COOH,
NH-[C(H)(aryl)]-CONH2, NH-[C(H)(heteroaryl)]-CO- O(Ci-C3)-alkyl,
NH-[C(H)(heteroaryl)]-COOH, NH-[C(H)(heteroayl)]- CONH2,
NH-[(C3-C6)-cycloallcyl]-CO-O(C1-C3)-alkyl, NH-[(C3-C6)-
cycloalkyl]-COOH, NH-[(C3-C6)-cycloallcyl]-CONH2, NH-(CH2),--SO2-(ClI

A, D, ]W@ %Qoeﬁ/eoé'a %elflid% %&yﬁf@gpyo%é%ﬁh%@ﬂ@ borres onding R1, R2, R3,
NH-[(Cj-C4)-alkyl]-SO3H [(CI-C4)-alkyl]-SO2-NH2, N[F -alkyl]”

{[(Ci- 043151@@%@@@%”@@@&%&@(@%% ketone (C= 0)
functionalities may be replaced by F or CF2; 5 R17 is H, R18, S02-CH3,
S02-aryl, (CH2)"-CO-[O-(Ci-C3)-alkyl], (CH2)n CO [(Cl 03) alkyl],

R1, Rycki). a9 OHERSENIE () e Ghe Y Caffd-Co-

cycloalkyhradigalsymay basHpstid e@@é%@m@}ﬂ%&mﬁ R&HGuted b
aryl or hetey?oaryl radlca?mezf;lp be sébstltuted by halogen, CNay)\(/C -C3)- aIk%/Ie g

10 O-(CloayanaeRy@)d viesre )eaneym s ozinls rep b subsigd by F, CL Br,
CO-[O(G- C3)-alkyl], CO-(Ci-C3)-alkyl, and where the alkyl radicals may
be substituted

R3 is F, CN;
R4 : is CF3, (Cy-Cy)-alkyl, O-(C;-Cy)-alkyl;

R6, R7,R8, RY, R10 are each independently H, F, Cl, Br, 1, (C;-Cy)-alkyl, O-(C;-Cq)-alkyl,
where the alkyl radicals may Ee substituted by fluorine atoms, NR17-aryl,
where the aryl radical may be substituted by F, Cl, Br, I, (CH3),-CO-NHa,
NH;, -SOs- NH,, COOH, (CHy)y-P(OYOHYO-(C-Cy)-alkyl], (CHz )y~
P(O)(OH)x;

where one of the R6, R7, R8, RO and R10 radicals is always defined as NR17-aryl;
R17 is H, (Cy-Cy)-alkyl,

and the physiologically compatible salts thereof.
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by fluorine atoms; R18 is (C1-C4)-alkyl, (C3-C4)-cycloalkyl, (CHz)n aryl,

w0 24864/ @)mRegteroaryl, where the 15 alkyl and cycloalkyl radicalsmayrbe /006594
substituted by fluorine atoms and where the aryl or heteroaryl radical may

be substituted-by halogen, CN, (Ci-C3)-alkyl, O-(C-C3)-alkyl, S02-NH2,,
Very @0 0#Hr ORHACOTTIC-EByraikginpods 3jaliyinaied wHekécthB3 is I or
CN an I{g\)ﬁl{ icals may be substituted by fluorine atoms; 20 R20 is H,

Cr-C )-aﬁ<y|, (C3-Cs)-cycloalkyl, aryl, [(C1-C2)-alkyl]-aryl; R21 is H, F,
Very ref@u{@ HeEBrailkylis(O8licaycysisatipromdooChedayaikyl, ioymgk R3 is CN
and R[pé)(}cp/ploalkyl, O-(CH2)"-aryl, O-(CO)-(C-C3)-alkyl, O-(CO)-O-(C1-C3)-

al yl, NH2, NH-[(C-C2)-alkyl]-aryl, NH-(Cr-C3)-alkyl, NH-(CO)-(C-C3)- 25
Very pafityinRoprigainCEs, Thbavaryh epyippade) Gikiipanie lanaeh A, D, E,. G
and L Qltéyééglllo.@!cally compatible salts thereof. 30 \/ery particular preference_ IS

further given to compounds of the formula | in which one or more radicals
Very nard adshpaefiregals fondwsginwo 2oogroavad e Errepeborrooesg4s 1

R, R" are each methyl; or R and R’ together form a cyclohexyl ring; 5nis

0,1,2;pis1; A D, E, G, L are each independently C or N, where there is
When pestissipeaspohaiitaerts o manglo Ri2IRSRFIAE W8P IEe ke compounds

defined as N; R 1, R2, R5 are each independently H, F, Cl, Br, I, CN, CF3,

of the fornpily iy OcEaIRgEPSAGTIY brolséingd srspeqifisreiddbgiifn same or

___ radicals may be substituted by fluorine atoms and where the phenyl
differgitidicals may be substituted by F, CI, Br, 15 I;

The invention further provides both stereoisomer mixtures of the formula I and the pure
stereoisomers of the formula I, and also diastereoisomer mixtures of the formula I and the

pure diastereoisomers. The mixtures are separated, for example, by a chromatographic route.

The invention relates to compounds of the formula I in the form of their tautomers, racemates,
racemic mixtures, stereoisomer mixtures, pure stereoisomers, diastereoisomer mixtures, pure

diastereoisomers. The mixtures are separated, for example, by a chromatographic route.

The alkyl radicals in the substituents R1 to R22 and R and R’ may be either straight-chain or

branched.

Owing to their high water solubility, pharmaceutically acceptable salts are particularly
suitable for medical applications compared to the starting or base compounds. These salts
must have a pharmaceutically acceptable anion or cation. Suitable pharmaceutically

acceptable acid addition salts of the inventive compounds are salts of inorganic acids, such as



10

15

20

25

R3is F, CN; R4 is CF3, (Ci-C4)-alkyl, O-(C-C4)-alkyl; 20 R6, R7, R8, R9,

WO z(ﬁ)l@(ﬁr@gggch indepfendently H, F, Cl3f>r, l, (Ci-C4)-quyI, 0-(Grd=pdl7 /006594
where the alkyl radicals may be substituted by fluorine atoms, NR | 7-aryl,
where the aryl radical may be substituted by F, CI, Br, 1, (CH2)"-CO-NH2,

hydrodleg c-SE2h NI CRORIAOHRINRI RO IE: (ohaahaikyili (MRl 28d and
P(O)(OH)2; where one of the R6, R7, R8, R9 and R10 radicals is always

sulfuridefivh dralsaNR PEganyil; aRiME, iBHeCIPEAreikyic B0 kindates piigRioksidc Aipzoic
compatible salts thereof. WO 2008/017381 31 PCT/EP2007/006594 Very

acid, cpairtistithreprefeseoniisakigh@nyivends carmpoimes bighedberatilh isgihionic
which R3is F or CN and R4 is CF3. Very particular preference is further

acid, lgitiendul Jontpoantsaefdhiadtsimetid] inalihishiRB$hansdfhRAdICREoRIC acid,
Very particular preference is further given to compounds of the formula | in

p-tolugnhishioniOadk! @dtatdriarsidaShichiyalepanientnePrefererieb! tpithesits are
given to compounds of the formula | in which p is 1. When radicals or

ammogiystinienadkeonestahiplis Rrd) earcdbenrntbpettisipriedsh shealine carth metal
compounds 10 of the formula I, they may all each independently be

salts (thehrmedragrssaeiietdasrdcbamnal s o ptaed riéntThe nedissy Rt 13-
provides both stereocisomer mixtures of the formula | and the pure

propanséird bisorheps ik foyfiigT, cAndcard @iidtereoisomer mixtures of the
formula | and the 15 pure diastereoisomers. The mixtures are separated,
for example, by a chromatographic route. The invention relates to
compounds of the formula | in the form of their tautomers, raeemates,

Salts witbehmiarmagrisatie HIGRGSHIEP M GFe oD EFas dBBRHRACS tate, are also

‘ diastereoisomer mixtures, pure _ _ ,
included within the scope of the invention as useful intermediates for the preparation or

purification of pharmaceutically acceptable salts and/or for use in non-therapeutic

applications, for example in vitro applications.

The inventive compounds may also be present in different polymorphic forms, for example as
amorphous and crystalline polymorphic forms. All polymorphic forms of the inventive
compounds are included within the scope of the invention and are a further aspect of the

invention.

Hereinafter, all references to "compound(s) of the formula I" relate to compound(s) of the

formula I as described above, and to their salts and solvates as described herein.

An alkyl radical is understood to mean a straight-chain or branched hydrocarbon chain having
from one to eight carbons, for example methyl, ethyl, isopropyl, tert-butyl, hexyl, heptyl,

octyl. The alkyl radicals may be mono- or polysubstituted as described above.
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diastereoisomers. The mixtures are separated, for example, by a
WO 26h¢amadegraphic route. 20 The alkykradicals in the substitugnts R 3007 2%6594
and R and R' may be either straight-chain or branched. Owing to their
high water solubility, pharmaceutically acceptable salts are particularly 25
suitable for medical applications compared to the starting or base
compounds. These salts must have a pharmaceutically acceptable anion
A cyclonlationliSditablel phtmoddoeutalyingsesteabisladiccanuitiens saReomie rngs,
inventive compounds are salts of inorganic acids, such as WO
is prese00B/6d{¥384132 RCHEPROONO06S S h(ddchisric acideyileobramatcand is
acid, phosphoric acid, metaphosphoric acid, nitric acid and sulfuric acid,
formeddciisty drglinin ewlely) fdeasafvpisaepikcaelapisenkanssutonit seropentenyl,
benzoic acid, citric acid, ethanesulfonic acid, fumaric acid, gluconic acid,
cyclohglydoticadetdaigethionic acid, lactic acid, lactobionic acid, maleic acid,
malic acid, methanesulfonic acid, succinic acid, 5 p-toluenesulfonic acid
The cahopthriavdiedimsyiraie phaphiedeaisalytad boptabiblp asirans dagsribed
ammonium salts, alkali metal salts (such as sodium and potassium salts),
aboveglkaline earth metal salts (such as magnesium and calcium salts),
trometamol (2-amino-2-hydroxymethyl-1,3- propanediol), diethanolamine,
lysine or ethylenediamine. 10 Salts with a pharmaceutically unacceptable
anion, for example tri fluoro acetate, are also included within the scope of
An aryhesiheligondssstrsshi meamicphsd. ranHE Ysdprhation (srapufespsigh
pharmaceutically acceptable salts and/or for use in non-therapeutic
alpha-ggsiirsatiealomi crdamleotivdes- AN aadisal 15 The inventive
compounds may also be present in different polymorphic forms, for
The aré&a%ﬁiﬂ@%@aar%mm%ﬁalwy%ﬁ&n%dﬁm;ﬁ%ﬁ%ﬁi&mfﬂss%wﬁsmb@d above.
polymorphic fonns of the inventive compounds are included within the
scope of the invention and are a further aspect of the invention. 20
Hereinafter, all references to "compound(s) of the formula I" relate to _
A hetEBABOTAHE) DI IHETORAIRII G FEEBABH BV HRE T5StHER SRk afRAT from

solvates as described herein. _ . .
carbon, also contain heteroatoms, for example nitrogen, oxygen or sulfur. This definition also

includes ring systems in which the heteroaryl radical is fused to benzene rings. This Iikewise
includes systems in which one or more CH group(s) has/have been replaced by C=0 or C=5,

preferably C=0.

Suitable heteroary! radicals are, for example, furyl, imidazolyl, benzimidazolyl, indolyl,
indolinyl, pyrimidinyl, pyridyl, pyrazinyl, pyrrolyl, thiazolyl, oxazolyl, thienyl, 1,2,3-
triazolyl, 1,2 4-triazolyl, tetrazolyl, isoxazolyl, pyridazinyl, 1,3,5-triazinyl, 1,2,4-triazinyl; the
2H-pyridazin-3-one, dihydropyridazine-3,6-dione, imidazolidin-2-one, 1,3-dihydroimidazol-

2-one, imidazolidin-2,5-dione, quinoline, isoquinoline, quinoxaline, quinazoline system.



10

15

20

An allcyl radical is understood to mean a straight-chain or branched

WO ng@%r@n chain having from one;tp eight carbons, for eXP@PJE}‘ESWYbOtSS%
ethyl, isopropyl, tert-butyl, hexyl, heptyl, 25 octyl. The alkyl radicals may
be mono- or polysubstituted as described above. WO 2008/017381 33

The liRGTEFZRORIO066I Al calsloaik peraichoald§ thagerstbditonmetn exdngle,
system which comprises one or more rings, is present in saturated or

pyridypartiglhe Grshtarateyfioyh @ithydbnepbowe dotithéchphdehanthisbéctmed-furyl.
exclusively from carbon atoms, for example cyclopropyl, cyclopentyl,
cyclopentenyl, 5 cyclohexyl or adamantyl. The cycloalkyl radicals may be
mono- or polysubstituted by suitable groups as described above. An aryl

Also iratlidedisrathierstostodineiraxptusmf firaplethybcviptrenyl, for example, 1-oxy-
tetrahydronaphthyl, 10 alpha- or beta-tetralonyl, indanyl or indan-I-onyl

2-, -3-rexlidapyTikglaryl radicals may be mono- or polysubstituted by suitable
groups as described above. A heteroaryl radical is understood to mean
aromatic rings and ring systems which, apart from carbon, also contain
heteroatoms, for example nitrogen, oxygen or sulfur. This definition also

The hatgriveid dediemg systesnsdnovhiarrtiehetarsdrhy radidale sfusepiolescribed
benzene rings. This likewise includes systems in which one or more CH

abovegroup(s) has/have been replaced by C=0 or C=S, preferably C=0.
Suitable heteroaryl radicals are, for example, furyl, imidazolyl,
benzimidazolyl, indolyl, 20 indolinyl, pyrimidinyl, pyridyl, pyrazinyl,
pyrrolyl, thiazolyl, oxazolyl, thienyl, 1,2,3- triazolyl, 1,2,4-triazolyl,

A bicyehiabeigioissiasopiesinaed Zmprcan3mtiEis sl 1oOAaRasnpIcHic ring systems
2H-pyridazin-3-one, dihydropyridazine-3,6-dione, imidazolidin-2-one,

having )} rdiiiaazerheneltimrrzaNgifRB-Hhdhe GHinslitd: Beyn s,

~quinoxaline, quinazoline system. WO 2008/017381 34

bicy el pITIE RS HODSSIP ALK AYND Uhelh ety caticals may be at
any of the possible atoms; for example, pyridyl may be 2-, 3- or 4-pyridyl;
thienyl may be 2- or 3-thienyl; furyl may be 2- or 3-furyl. Also included are

_ the _corres%onding N-oxides of these compounds, i.e., for examlple, 1-ox¥
Suitable bicyelic heterocycles are, for example, benzimidazoele, benzotriazole, indazole,

indole, 2,3-dihydroindole, 1,3-dihydrobenzim:idazol-2-one, 3-indazolinone, oxindole, 1satin,
indolin-3-one, 1-0xo0-2-isoindoline, 2H-benzo[1,2.4]thiadiazine 1,1-dioxide, 1,3~
dihydrobenzo[1,2,5]thiadiazole 2,2-dioxide, benzo[1,3,2]dithiazole 1,1,3,3-tetraoxide,

saccharin, benzothiazole, benzoxazole.
The linkage to the bicyclic heterocycles may be at any of the possible atoms; for example,
benzimidazolyt may be 2-, 4- or 5-benzimidazolyl; indolyl may be 2- or else 3-, 4-, 5-, 6-or

7-indolyl.

Also included are the corresponding N-oxides of these compounds.
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5 2-, -3- or -4-pyridyl. The heteroaryl radicals may be mono- or
wo 2 Helysukstituted by suitable groups agqescribed above. 10 Adieyelig)o7/006504
heterocycle is understood to mean aromatic and nona-omatie bicyclic ring
systems having from 9 to 12 ring members. It is possible for up to five CH
The bioy i 2gjeongsios they bicyslecoderbysireduirdependiehtydogums MR ed
S(0)1,, or C=0. Suitable bicyclic heterocycles are, for example,
abovebenzimidazole, benzotriazole, indazole, 15 indole, 2,3-dihydroindole,
1,3-dihiydrobenzimidazol-2-one, 3-indazolinone, oxindole, isatin,
indolin-3-one, 1-oxo-2-isoindoline, 2H-benzo[1,2,4]thiadiazine 1,1-dioxide,
1,3- dihydrobenzo[1,2,5]thiadiazole 2,2-dioxide, benzo[1,3,2]dithiazole
Sugar Is wiBlgrspdorideaspebiatm bernioivazdle erzemie the. Rolihetiskdbeose,
to the bicyclic heterocycles may be at any of the possible atoms; for
threosefathipies);bermsmidabisianeagibec2lyuser Beptiseimidiosshaltinge g taesbe
2- or else 3-, 4-, 5-, 6- or 7-indolyl. Also included are the corresponding
manndNepgidessofdipres gadarinsounts 023 ANCh 2008 17381 Bs:s¢e In their o~ or [-form,
PCT/EP2007/006594 The bicyclic heterocycles may be mono- or
and, whetyspissilileted the Suitabke graupsnasedesorilsed Patsoné. Gelgjas,i®obert J. Ferrier:
understood to mean polyhydroxy compounds, for example the D-aldoses
Monogagthaoses, 3 ohrebseytétrdwes);tdiobshastinosgdangld88, lypagse 16 - 18 [ISBN
(pentoses); allose, altrose, glucose, mannose, gulose, idose, galactose or
0471 flid%e Taldohexoses), in each case in their a- or B-form, and, where
possible, in the furanose or pyranose form; see Peter M. Collins, Robert J.
The teFamiegar Mohosastnsiiaéso Jonndgileico S8 {sipsgsIClic PratarleRngimED se,
1.995, pages 1.6 - 18 [ISBN 0471 95342 3]. 10 The tern sugar is also
ribulogmdersiosd peiinstudadekatosbo{aloskg)idor. ararbleasryih thiose; or B-form,
ribulose, xylulose, psicose, fructose, sorbose or tagatose, in each case in
and, wiheie pessibBafarrfe furanose or pyranose form; see Peter M. Collins, Robert J. Ferrier:

Monosaccharides, John Wiley & Sons Ltd, Chichester, England; 1995, pages 19 - 21 [ISBN
(0 471 95342 3].

Moreover, the term sugar 1s alse understood to include acyclic polyhydroxy compounds, for
example ethane-1,2-diol, glycerol, 1,2,3,4-tetrahydroxybutane (e.g. threitol), 1,2,3,4,5-
pentahydroxypentane (e.g. arabitol), 1,2,3,4,5,6-hexahydroxyhexane (e.g. sorbitol) or

D-glucamine.

The designation (CH;),-O-sugar means that the ether can be formed with any hydroxyl
function present in the sugar residue; when the linkage is via the anomeric hydroxyl function
of the sugar, a glycosidic bond is present.

The designation (CH,),-O-glucoside means that the linkage is via the anomeric hydroxyl

group of the glucose.
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and, where possible, in the furanose or pyranose form; see Peter M.
wo 2&Rlns: Rpbert J. Ferrier. Monosacgparides, John Wiley & $ens##d007/066594
Chichester, England; 1995, pages 19 - 21 [ISBN 0471 95342 3]. 15
Moreover, the term sugar is also understood to include acyclic
The desagyhtidroaf bonfpaakids Fde mxrarm phatditahekpgediotighesrsimeric hydroxyl
1,2,3,4-tetrahydroxybutane (e.g. threitol), 1,2,3,4,5- pentahydroxypentane
group (d. theagaloittiye 1, 2,3,4,5,6-hexahydroxyhexane (e.g. sorbitol) or
D-glucamine. 20 The designation (CH2)n 0-sugar means that the ether
- can be formed with any hydroxyl function present in the sugar residue;
when the linkage is via the anomeric hydroxyl function of the sugar, a
Sugar giyd s pdiessbindis prdsenteMisecttsignatonpHRih Seputosidd Hesneids may
that the linkage is via the anomeric hydroxyl group of the glucose. WO
be prep@u g0l 738186 ROE/EP Y0P/ Gussbstonse desiriatibh Collins, Robert I. Ferrier:
(CH2)"-O-galactoside means that the linkage is via the anomeric hydroxyl
Monogpesthgioiehelghmtidse Sstepy %@d@h@éﬁ%ﬁ%ﬁﬁ@ﬁéid@%a@%%%@aﬂ%é
example is D-gluconic acid; these acids may 5 be present in free form or
[ISBNrfhd7dI§$éd36 form lactones (see Peter M. Collins, Robert J. Ferrier:
Monosaccharides, John Wiley & Sons Ltd, Chichester, England; 1995,
The tepagss gy auidyalspopie L pplobsdmayiqabasdi %ﬁ@é?%&fd%maq%"ed from
refers to polyhydroxydicarboxylic acids which are derived from sugars;
sugarsgBgee 46148 Wity WHERr SBHTE BHES Ak iah e By B Hridsangiplosed form as
ring-closed form as 10 lactones. Examples of such al.daric acids are |
lactongs. dianmics Glsyhaidarie 1 msddrelaercoridnatlacku psid (PRF fFid) or
_Collins, Robert J. Ferrier: Monosaccharides, John Wiley & Sons Ltd,
tartari e pich e P e drhicp DD Ohagiek Hagier dopasrebrrsiesosain Ber s Sons
erm "sugar acids" also includes those monosaccharide derivatives which

Ltd, C%&h%?ﬁ%@%@ﬁyé@ﬁzﬁ@ﬁ% l3%a A ¥Akboi€ Aéld fulictioh:at the ends of

the polyhydroxy-substituted 15 chain (uronic acids). Representative

The tegpa SIS ARG GRS eSS RPISSAeiaRt o ARC &L &S Which contain an

aldehvde function and a carboxylic acid function at the ends of the polyhydroxy-substituted
chain (uronic acids). Representative examples include D-glucuronic acid, D-galacturonic acid
and D-mannuronic acid. The uronic acids may alse be present in ring-opened or ring-closed
form (as the lactone) (see Peter M. Collins, Robert J. Ferrier: Monosaccharides, John Wiley
& Sons Ltd, Chichester, England; 1995, pages 313 - 314 [ISBN 0 471 95342 37).

The term "sugar acid" also includes L-ascorbic acid (vitamin C).

The designation {CH;),-O-sugar acid means that the linkage to the sugar acid may be via a
hydroxyl function as an ether, or in glycosidic form via the anomeric hydroxyl function or via
the hydroxy! function of the carboxylic acid as an ester.

The designation (CHZ)BHO@lucﬁronide means that the iinkage to the D-glucuronic acid is in

glycosidic form via the anomeric hydroxyl function of D-glucuronic acid.
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and D-mannuronic acid. The uronic acids may also be present in
WO 2fingrapened or ring-closed form (ashe Iactqne) (see Peter%ﬁﬁ’ﬁﬂﬁ)WO%S%
Robert J. Ferrier: Monosaccharides, John Wiley & Sons Ltd, Chichester,
England; 1995, pages 313 - 314 [ISBN 0 471 95342 3]). The term "sugar
acid" also includes L-ascorbic acid (vitamin C). 20 The designation
(CH2)"-O-sugar acid means that the linkage to the sugar acid may be via
The dexignpdioxyClinetidsussancatheaorindglytosidic foam Viestheysmomerietives
hydroxyl function or via the hydroxyl function of the carboxylic acid as an
which estgriThd @dsdighatib i {CH42ptiodgldeuesaide! enbrdreo xivittie Jinkdydno e
D-glucuronic acid is in 25 glycosidic form via the anomeric hydroxyl
pyran-firagtiory g Oagidion kshits deitec OR0OSI0 D RSB ITBTHPICTT BRRDOTI 0065 3%
The designation (CH2)"-O-sugar acid is also understood to mean those
dihydnoytahdesivativadowiigh. contain a double bond. These include, for
example, hydroxylated 5,6-dihydro-4H- pyran-2-carboxylic acid or esters
thereof. One example is methyl 4,5,6-trihydroxy-5,6 5
dihydro-4H-pyran-2-carboxylate. The hydroxyl functions of the sugars and
The hyligavicioenT s deh snerspend evary belgravsheaal frsdsierdenihy be present in
benzylated, acylated, particularly benzoylated or acetylated, or alkylated,
free fopamtioliansyethyiardecfonrticidads bpaasivledor ave Hythbey dkolipedo
be reacted with 10 acetone to give acetonide. The invention also
particdpidyrmsHsdelsdoivatedtas ryaRrestoe fhe Benipeumed stames forhsurasted with
The compounds of the formula | are cannabinoid | receptor (CB IR)
acetong,BETRAS@AEre, as 15 such, suitable in humans and in animals for
the treatment or for the prevention of diseases which are based on
disruption of the endocannabinoid system. For example, and without
_restriction, the compounds of the formula | are useful as psychotropic
The inyradiendeneacospuerahsforaise dFduifent of B?y%@ﬁﬁ%ﬂ&fﬂg%éfdh?@m}u}a L
including states of anxiety, depressions, disorders of the mind, insomnia,
deliria, obsessive-compulsive 20 neuroses, general psychoses,

schizophrenia, attention deficit hyperactivity disorder (ADHD
The compounds of the formula [ are cannabinotd 1 receptor (CBTR) modulators and are, as

such, suitable in humans and in animals for the treatment or for the prevention of diseases
which are based on disruption of the endocannabinoid system.

For example, and without restriction, the compounds of the formula I are useful as
psychotropic medicaments, especially for the treatment of psychiatric disorders including
states of anxiety, depressions, disorders of the mind, insommnia, deliria, obsessive-compulsive
neuroses, general psychoses, schizophrenta, attention deficit hyperactivity disorder (ADHD)
in hyperkinetic children, and for the treatment of disorders in connection with the use of
psychotropic substances, especially in the case of abuse of a substance and/or dependence on
such a substance, including alcohol dependence and nicotine dependence, but also
dependence on cocaine, methamphetamine and heroin (see, for example, Behavioural

Pharmacolo gy 2005, 16:275-296). Reviews of CBR1-mediated means of therapeutic
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in hyperkinetic children, and for the treatment of disorders in connection
woO 2Withthe gise of psychotropic substagges, especially in the case @frabuseos504
of a substance and/or dependence on such a substance, including
alcohol dependence and nicotine dependence, but also dependence on
intervesicdigen hfctiardplateriinel ard herovadde femnaxBsiplEheeRsIolpaiey. 46,
Pharmacology 2005, 16:275-296). Reviews of CBR1-mediated means of
101-123A&PApeltc WBledodivr7 SBindipestiEProgrioo8b o2 iitebdntioR ichisrzio et
be found, for example, in Ken Mackie: Armu. Rev. Phannacol. Toxicol. 46,
al.: Nt ReyDroderos. &. BladR4CHPABHnL ey 2briigdhsimeglagap. Ther 312,
(2004), V. Di Marzio et al.: Nat. Rev. Drug Discov. 3, 771-784 (2004), B.
875-843(HyIPetal. L) VPrkrshebl Bexh. Pinenageb 1875883926084 %r L. walter
_etal.: Br. J. Phannacol. 141, 775-785 (2004). 5 The inventive compounds
The ingertiasepmpRINAsfiBaSemEs haadsnsatsafonaicrasnisdat tre treatment of
~migraine, stress, disorders of psychosomatic origin, panic attacks,
migraigpileRsy, GEPTHHSE ORISR AES SEEMP By KIGHESKAS PRk AsHRted
disease, trembling and dystonia. The inventive compounds of the formula
movernein SRS BB SEk RS T AIcRrRERES ToT Hsare atieRt g Adchuiraias
~memory, mental defects, especially for the treatment of age-related
The ingRHEATAM OBHAPAHE M TRPE sk fob 1 A SATHEAT B e LasTeatment
_ alertness or wakefulness. In addition, jt is also possible to use the _
of disQudripBlREESF i 1B AR{TCHS FRGFPIOIOEHIs IR REAEHETIFIGH dementia,

ischemia, cranial injuries and the treatment of neurodegenerati

_ tive
of AlZyRigiRIeT iSRRG EHBF AP RIET L EAHEE TS R BT S me.
The inventive compounds of thg} formula ché_z]an arlﬁlso be usedas .
I addFRRi L ERSAPHASAIM AR 5787 PR IS HEITUE HE REpamR iR T
acute peripheral pain, chronic pain of inflammatory. origin. The inventive
the eSS b BRI S S0 SR R T QREARA SO ths Crsorders.
, treatment of eating disorders (for example hinge eating disorders,
includgjey SigtaHd BHTHE)S TR tQRERYENT SSP ]E?(]jg‘?&ion to confectionery,
__carbohydrates, drugs, alcohol or other addictive substances. 20. The -
The i G A EBSA o PO RATASE PLre HaraEber ) SLRABIE RO estmert
.tre tmerit f obesity or. of bulimia, and for the treatment of t?’rPe Il diabetes
of pair TS g ‘ﬁgﬁﬁ’g%gé?ﬁ}éﬂ%f‘» acute peripherai pain, chronic pairi of inflammatory
origin.
The inventive compounds of the formula I may also serve as medicaments for the treatment of
eating disorders (for example binge eating disorders, anorexia and bulimia), for the treatment
of addiction to confectionery, carbohydrates, drugs, alcohol or other addictive substances.
The inventive compounds of the formula [ are particularly suitable for the treatment of obesity
or of bulimia, and for the treatment of type 1I diabefes and also for the treatment of
dyslipidemias and of metabolic syndrome. The inventive compounds of the formula I are

therefore useful for the treatment of obesity and of the risks associated with obesity,

especially the cardiovascular risks.
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dyslipidemias and of metabolic syndrome. The inventive compounds of
wo 20he/fonnula | are therefore useful fogghe treatment of obesity@nd:phtine /006594
risks associated with obesity, especially the cardiovascular risks. WO
2008/017381 39 PCT/EP2007/006594 Moreover, the inventive
Morecysfn fumisniiey SEnseaiadinebicaead et it featieicorcatment of
gastrointestinal disorders, for the treatment of diarrhea, of gastric and
gastrojpfesinmiditeelesofou s iry b Riolar isuw s bsan Rl ders 1l Hrsiom
_ of disorders of endocrine origin, of cardiovascular problems, of low blood
vomitiggeefiraddenisme Arhgicostaeie forassna shiotirorlerrehfagoesne origin, of
_ cirrhosis, liver steatosis, of nonalcoholic steatohepatitis, of asthma, of
cardiopasgH G I bAeRar 6F18 R IgRILIBTHINT GRS BB IS Shesknib afRli shock,
pregnancy, early birth, inflammatory symptoms, disorders of the immune ,
chronigJéyentia %@i%@%ﬁﬁ@fﬁ%@ﬁ@%ﬁc UrottRmARRRRIbY, QkaTaEe, bR aynaud’s
example rheumatic inflammation of joints, reactive arthritis, of disorders
syndrgfichfigh ety BIHIF IR bIMHUIRBIE SHRRAG ST FRRE L i 8dtRers
, and 10 viral disorders, for example encephalitis, ischemic stroke, and as
inflanyRainEnsBFS T Cherdeihet Ay Bredfars fap(Rerfatnatigmmune and
Guillain-Barre syndrome and for the treatment of osteopqrosis. The . .
neuroipRIRRAEE NSO BIRETERIART TR SNEHTRAISE A pRigicaRaperhrits.
_ for the treatment of polycystic ovary syndrome, (PCOS), 1 A_ccordin%to
of disqHiETT BB 1T BRI L EBRSBLALIS BFNE ROITFRA Sl ARG oers and

i useful for, the treatment of psychotic complaints, especially of
viral dém‘%ahﬁ%frﬁéaﬁaaeaaeamfﬂésg%aﬁﬁﬁﬁa eﬁeﬁﬂwﬁeﬁ?wms for
hyperkinetic children, for the treatment of eating, disorders and of obesity,
chemq AP SEHEN: BT L ABRACE IO T B e AR iy e
and 20.cognitive deficits, for the treatment of alcohol addiction, of nicotine
of OsteRtiHSh, ie. for alcohol and tobacco withdrawal. The inventive

. compounds of the formula | are ver rticularly useful for the treatment
The e R SOETR r BN EBIB01E A BEHE L8 GerLC Rl F e ratment
. .disorders, gastrqgintestjnal '
of polycystic OVEII'?/ syndrome &9808).

According to the present invention, the compounds of the formula I are particularly useful for
the treatment of psychotic cmnplairﬁts, especially of schizophrenia, reduced alertness and
hyperactivity (ADHD) in hyperkinetic children, for the treatment of eating disorders and of
obesity, for the treatment of type II diabetes, for the treatment of deficits of memory and
cognitive deficits, for the freatment of alcohol addiction, of nicotine addiction, i.e. for alcohol

and tobacco withdrawal.

The inventive compounds of the formula I are very particularly useful for the treatment and

prevention of eating disorders, appetite disorders, metabolic disorders, gastrointestinal



10

15

20

25

30

WO 2008/017381 40 PCT/EP2007/006594 disorders, inflammation
WO 28YPiefms. disorders of the immune,gystem, psychotic disorelefisg@eshalosso4
addiction and nicotine addiction. According to one of its aspects, the
invention relates to the use of a compound of the formula 5 I, the
disord gitsainfcenticalyacpeptablbseatsr tiérbefianduttessoivates whhie ditesders,
thereof for the treatment of the above-specified disorders and diseases.
alcohoThédedinpenhd{syoiahddotivnla | may also be administered in
combination with further active ingredients. 10 The amount of a
compound of the formula | which is required in order to achieve the
desired biological effect is dependent upon a series of factors, for
Accordiggriplmerid 8pesitetedimpbiisdtienleteés thihintendbd (sepehadwddecdprmula
administration and the clinical condition of the patient. The daily dose is
I, the pjumeenitinatie sensgeablesrbis3hated avthaggtypicsm/ remtesMgwp i Bthe
mg) per day per kilogram of bodyweight, for example 3-10 mg/kg/day. An
treatmpty &V ety Wogweiasd foraadeinphd Bechsdhe range from 0.3 mg to 1.0
mg/kg and may suitably he administered as an infusion of from 10 ng to
100 ng per kilogram per minute. Suitable infusion solutions for these
purposes may, for example, contain from 0.1 ng to 10 mg, typically from 1
The cospprpnd(mg ! perfrmmterd Siygse §§@§1ﬁia§‘€é?ﬁdm?%}béiéﬁfﬁﬁlﬁ}%dcﬁﬁef
~mg 20 to 10 g of the active ingredient. Ampoules for injections may
active fngrefdFeitontain, for example, from 1 mg to 100 mg, and single dose
formulations which can be administered orally, for example tablets or
capsules, may contain, for example, from 1.0 to 1000 mg, typically from
10 to 600 mg. The compounds of the formula | may be used for therapy of
The arganiieFRBHTIRE @ CORIBAS 28 1HEBoiSoUHad m@}ﬁgér@e@&hﬁwﬁa fesired

biologlogYediQ Pirederabiedn ih6n 23 faun fracRhiaroacebieal 6QIpasHIOBINHbUNd
an acceptable carrier. The carrier of course has to be acceptable, in the

selectegs taa iMepqeisiesntiativieamitndnuHar ¥ ABH hserorthe BoHipB Stiths patient.
The dARAISBY samading iodhedeatithohthenpatienty Thesariarnayabe ag to

solid or a liquid or both_and is preferably formulated with the compound

50 mghper %ﬂi’g?@fd%]é)@}’%} %&B‘?ﬂﬂ@%&h& {gbfg@mple 3-10 mg/kg/day. An intravenous

dose may, for example, be in the range from 0.3 mg to 1.0 mg/kg and may suitably be
administered as an infusion of from 10 ng to 100 ng per kilogram per minute. Suitable
infusion solutions for these purposes may, for example, contain from 0.1 ng to 10 mg,
typically from 1 ng to 10 mg, per milliliter. Single doses may contain, for example, from 1 mg
to 10 g of the active ingredient. Ampoules for injections may therefore contain, for example,
from I mg to 100 mg, and single dose formulations which can be administered orally, for
example tablets or capsules, may contain, for example, from 1.0 to 1000 mg, typically from
10 to 600 mg. The compounds of the formula [ may be used for therapy of the
abovementioned conditions as the compounds themselves, although they are preferably in the
form of a pharmaceutical composition with an acceptable carrier. The carrier of course has to
be acceptable, in the sense that it is compatible with the other constituents of the composition
and is not damaging to the health of the patient. The carrier may be a solid or a liquid or both
and is preferably formulated with the compound as a single dose, for example as a tablet,
which may contain from 0.05 to 95% by weight of the active ingredient. Further

pharmaceutically active substances may likewise be present, including further compounds of
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which may contain from 0.05 to 95% by weight of the active ingredient.

WO 25uihers3Q pharmaceutically active sybstances may likewisepperpresemt, 006594
including further compounds of WO 2008/017381 41 PCT/EP2007/006594

the formula I. The inventive pharmaceutical compositions may be
the formpHuecdddinoesive thammEewi phafmaeslitin Rrothe dsadniel Bywaisef the

knowiPFESRHAIN IR KRGS SRRS LIRS ML i RARTTARRING GRI M ACERRIAD Bih

carriers and/or excipients. 5 Inventive pharmaceutical compositions are
pharmgqedeeighibhageensitasrstisisorad ve steirigpical, peroral (for example

sublingual) and parenteral (for example subcutaneous, intramuscular,

intradermal or intravenous) administration, although the most suitable

Inventiip paasTEgRHItHTBPO HePRNHS hesscrmsdivrg saiehkeloncmss matakeopical,
peroraf RS SEVERLYQL HIG censdiirniebedeatsaat P0 he YRR AINBtramuscular,

compound of the formula | used in each case. Coated formulations and 10

intradesenpber dIWIIRRSdaAistEinS aiBough BRdBnThassdlapers etepuipistration

depentRgdRyERtANyiRIATEENGS iR aivaRdQRCdvang, gastichickiRsistedireated and
formulations. Suitable gastric fluid- resistant coatings include cellulose

on theéggwgtbﬁm@@ GW%]&é %g‘ g@éh case, Coated formulatio_ns and

coated MERRYRIRPYIMEIMIcaH WS d@@ﬂ@éﬁiga@ﬂ% MRy YRR Yhvention.
methacrylic acid and mgggzll methacrylate. 15 Suitable pharmaceutical
gl

Preferppen i SHomsttcistat AT Htsh TRy Bb it PR of Wohlrapstijf fid-

resistal@f @%AMRIE CRAS WE R 168C heltiogangRSE0psapIRIS] fashobvhithe,
contains a certain _amount of the compound of the formula I; as powder o

r
hydrogyanee S8MeR it OPEheh SRhAROBIF RLERTS BF MEHZGTEBUAC R, methy]
metha@fyag&n oil-in-water or water-in-oil emulsion. These 20 compositions may,

as already mentioned, be prepared by any suitable pharmaceutical -

method which includes a step in which the active ingredient and the
Suitabt@piariahichonaygensishofeneadadmdresadeditionadanstithe iigh aseparate

, rought into contact. In general, the compositions are prepared b .
anits, QA B O SAES AR D 18 eGP et v i
amourGaifigle andfnfinelyHifaen solidcasieteatiepwhithsihe prdvetds suspension in

shaped if necessa le, a tablet can thus be

an aqug : ¥l &> exam% waler OF Water-1n-oil eﬁ{gﬂ}ﬂ)%‘?%?g’

SRTL RS AU & pter b BrETe BiFe e
compositions may, as already mentioned, be prepared by any suitable pharmaceutical method
which includes a step in which the active ingredient and the carrier (which may consist of one
or more additional constituents) are brought into contact. In general, the compositions are
prepared by uniform and homogeneous mixing of the active ingredient with a liquid carrier
and/or finely divided solid carrier, after which the product is shaped if necessary. For
example, a tablet can thus be produced by compressing or shaping a powder or granules of the
compound, optionally with one or more additional constituents. Compressed tablets can be
prepared by tableting the compound in free-flowing form, for example a powder or granuies,
optionally mixed with a binder, fubricant, inert diluent and/or one (or more)

surfactants/dispersants in a suitable machine. Shaped tablets can be prepared by shaping the

pulverulent compound moistened with an inert liguid diluent in a suitabie machine.

Pharmaceutical compositions which are suitable for peroral (sublingual) administration

include lozenges which contain a compound of the formula I with a flavoring, customarily
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compound, optionally with one or more additional constituents.
WO 2 rﬁsgsied tablets can be preparegd, by tableting the compg WPZOOW{}%S%
ree-flowing form, for example a powder or granules, optionally mixed
with a binder, lubricant, inert diluent and/or one (or more)
sucrosgy Hiat tantsidibpe s aritsavua!s vitdbesnischineciSirepelt thbletsipammben an inert
base, fci &5 e‘%gﬁ’ Shapin c%?&.%osﬁ&%’s%r%%‘gﬁg%%%‘&d moistened with an
inert |q‘%1| iluentdin & suitable machine: Pharmaceutical compositions
which are suitable for peroral (sublingual) administration include lozenges

. hich contain a.compound of the formula. | with a flavoring, customari :
S 48 T B BP0 DU LU Toca e Iy s
aqueotragagarthpandfpastiipsunthichtirciodeufhd sdnthoundriicarbipesptbameyith the

blood %%%Heaz%tgr?c?egn &%&e%'%’ ﬁgsjeo;%rglﬂga 150?119 a%ggg@eg@ I%dx%Hll}%@ d intravenously,
pharmaceu ical ¢ mpositionsfor parenteral administration include

althougtefeealdiy istetitei ayyeosspregarationsuisf aicampoulad fithedormalad an

.. whi re preferably isotonic. wi f itﬁqﬁgrg'% th wat

et B R i watr

and miteradhminisutition ayedlseibe suboutaneowsthtbaphustdraedeble compositions
It A5:A0, Disclion: HNBsE RLepAlons canprefarably b

accor%%@?éitgg Z%l’y m@?ﬁgg%ﬁe co%cpoung W%%?water a??é%malggr%rt e solu%ﬁ)%

comp@btdined sterile and isotonic with the blood. Injectable compositions 10
according to the invention generally contain from 0.1 to 5% by weight of
the active compound. Suitable pharmaceutical compositions for rectal

Suitabdel inistestiotical s prefeisibhs ifpthectal adolinsitigitot osesafpaditondse form of

single (AESS AR IR REEPRARES RYTRX{NG A CapPuncholtiS-farmR F Wilthodmula T with
one or more conventional solid carriers, for example cocoa butter, and .

one osmaBtRPETENEaAiAgl hivtires. SRR PR afRetBUtiehredHpFsRibHs fepulting

tgpical application on the skin are preferably in the form of an ointment,

cream, lotion, paste, spray, aerosol or oil. Useful carriers include 20

petroleum jelly, lanolin, polyethylene glycols, alcohols and combinations of

SuitatW QG INERE B RRIANRRS o p 261 ApfYR NOReSRL ik mene iYerably in the
present in a concentration of from 0.1 to 15% by wetnght of the .

form QlorApoRITSHL TSPl Mo R BS TBTRYsacrosol or oil. Useful carriers include

petroleum jelly, lanolin, polyethyiene glycols, alcohols and combinations of two or more of

mixtu

these substances. The active ingredient is generally present in a concentration of from 0.1 to

15% by weight of the composition, preferably from 0.5 to 2%.

Transdermal administration is also possible. Suitable pharmaceutical compositions for
transdermal applications may be in the form of single plasters which are suitable for long-
term close contact with the epidermis of the patient. Such plasters suitably contain the active
ingredient in an optionally buffered aqueous sclution, disselved and/or dispersed in an
adhesive or dispersed in a polymer. A suitable active ingredient concentration is from approx.
1% to 35%, preferably from approx. 3% to 15%. A particular means of releasing the active
ingredient may be by electrotransport or iontophoresis, as described, for example, in

Pharmaceutical Research, 2(6): 318 (1986).

Suitable further active ingredients for the combination products are:
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Transdermal administration is also possible. Suitable pharmaceutical
WO 26RResiipns for 25 transdermal apglications may be in the {05 singl8 06594
plasters which are suitable for long- term close contact with the epidermis
of the patient. Such plasters suitably contain the active ingredient in an
All antoditibeiatly oiffered mguaous! solikdhe dissekv el (n dlommdis g sélslimuning
adhesive or dispersed in a polymer. A suitable active ingredient
agentsGoneBRAIONs fnovappres. ngdiengs i, thedherablisfeai¥Papphortads @l lipid-
15%. A particular means of releasing the active 30 ingredient may be by
lowerinfoegroteanbistrioy imiopisrisise & tiekttib 880 fo LaraiepIS; iMmey can be
Pharmaceutical Research, 2(6): 318 (1986). Suitable further active
combifiedredietis forehévesvipraticrrpibe i sle! wisedbsion y8814gic
PCT/EP2007/006594 All antidiabetics which are mentioned in the Rota
improygsten? 00 Bctonapter aivalingiathairigccaleinesiap petitecadpprassest S HRsIchy
are mentioned in the Rota Liste 2005, Chapter 1; all lipid- lowering agents
separatghidditine phébriopit imgralRaate idre Oos! mﬁf@rfgsnméymhﬁlﬁ@n
combined with the inventive compound of the formula | especially for
prepargipRydistidB i plovainent stixsisarcika B areTaiidiAPBBHISFRANGH!
can be administered either by separate addition of the active ingredients
formulgtigre Meseat deinciefosrrdrabmmpann pripmaigshcipsaihiai/al Dictionary
plurality of active ingredients are present in a pharmaceutical formulation.
of US MbspéhernmitveidgresiiuismEntorumpebiiakodictisétth usp
Dictionary of USAN and International Drug Names, US Phar maeopeia,
Rockville 2001. 10 Antidiabetics include insulin and insulin derivatives, for
Antidig¥anopladiantus{ifsesd WwoldartsaRm) artidihaRadonkuemir(r)
(insulin detemir) or those as described in WO 2005005477 (Novo
www. Nerdiskn fagtiacting psWins(seadSi6:384, 833 minhalableinsubinsibédrin
example Exubera (r), or oral insulins, for example IN-105 (Nobex) or
WO 26@mldyn7TVNEsenesexsBictechoolook GhPdederivaive sany ohdPable insulins,
agonists, for example exenatide, liraglutide or 15 those which have been
for exdigalosedinYWO28/a88i611 MY 0RDQSAZPRB WH2006037 81 sal-lyn ™ (Generex
W02006037810 by Novo Nordisk A/S, in WO 01/04156 by Zealand or in
Biotec¥Q1 89/3483 P iy Braufayrahesen prramintice feetaietyotn{idAriyligiutide or
Pharmaceuticals), BIM-51077, PC- -
those which have been disclosed in WO 98/08871, WO2005027978, WO2006037811,

WQ02006037810 by Novo Nordisk A/S, in WO 01/04156 by Zealand or in WO 00/34331 by
Beaufour-Ipsen, pramlintide acetate (Symlin® Amylin Pharmaceuticals), BIM-51077, PC-
DAC:Exendin-4 (an exendin-4 analog which is bonded covalently to recombinant human
albumin), agonists as described, for example, in D. Chen et al., Proc. Natl. Acad. Sci. USA
104 (2007) 943, those as described in WO 2006124529, and orally active hypoglycemic

ingredients.

Antidiabetics also include agonists of the glucose-dependent insulinotropic polypeptide (GIP)

receptor, as de'scribed, for example, in WO 2006121860.
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DAC:Exendin-4 (an exendin-4 analog which is bonded covalently to

WO zéggm@?nt human albumin), agorygts as described, for GW@QB@M%SM
Chen et Proc. Natl. Acad. Sci. USA 20 104 (2007) 943, those as

described in WO 2006124529, and orally active hypoglycemic
The onslbyedientbyprdidiabetics atsoeirts pdcagonistsl of¢el flugbsesdependent
insulinotropic polypeptide (GIP) receptor, as described, for example, in
biguanil@<2006121860. WO 2008/017381 44 PCT/EP2007/006594 The orally
active hypoglycemic ingredients preferably include sulfonylureas,
meglithigleanidines, meglitinides, oxadiazolidinediones, 5 thiazolidinediones,
glucosidase inhibitors, inhibitors of glycogen phosphorylase, glucagon
oxadizantajosistsggylucokinase activators, 10 inhibitors of
fructose-1,6-bisphosphatase, modulators of glucose transporter 4
thiazoli@ivgdiaheimhibitors of glutamine: fructose-6-phosphate amidotransferase
(GFAT), GLP-1 agonists, potassium channel openers, for example
glucospineciditwtornakalim, diazoxide, or those as 15 described in R. D. Can et
al., Diabetes 52, 2003, 2513.2518, in J. B. Hansen et al, Current
inhibitledit il st Cisepistyhb1y 2004, 1595-1615, in T. M. Tagmose et al., J
Med. Chem. 47, 2004, 3202-3211 or in M. J. Coghlan et al., J. Med.
glucagopentagonists0l, 1627-1653, or those which have been disclosed in WO
97/26265 and WO 99/03861 by Novo Nordisk A/S, inhibitors of
glucoldigepsapeptdase-1V (DPP-1V), 20 insulin sensitizers,

inhibitors of fructose-1,6-bisphosphatase,

modulators of glucose transporter 4 (GLUT4),

inhibitors of glutamine: fructose-6-phosphate amidotransferase (GFAT),

GLP-1 agonists,

potassium channel openers, for example pinacidil, cromakalim, diazoxide, or those as
described in R. D. Carr et al., Diabetes 52, 2003, 2513.2518, in J. B. Hansen et al, Current
Medicinal Chemistry 11, 2004, 1595-1615,in T. M. Tagmose et al., J. Med. Chem. 47, 2004,
3202-3211 or in M. J. Coghlan et al., J. Med. Chem. 44, 2007, 1627-1653, or those which
have been disclosed in WO 97/26265 and WO 99/03861 by Novo Nordisk A/S,

inhibitors of dipeptylpeptidase-TIV (DPP-1V),

insulin sensitizers,

inhibitors of liver enzymes which are involved in the stimulation of gluconeogenesis and/or
glycogenolysis,

modulators of glucose uptake, of glucose transport and of glucose reabsorption,

inhibitors of 113-HSD1,

inhibitors of protein-tyrosine phosphatase 1B (PTP1B),
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inhibitors of liver enzymes which are involved in the stimulation of

WO 2 W%genesis and/or glycogenoy§is, modulators of glucgé%}ﬁ;%&@bﬁ%

glucose transport and of glucose reabsorption, inhibitors of 1113-HSD1,
25 inhibitors of protei n-tyro sine phosphatase 1B (PTP1B), WO
modul2008/01788dd46rPEHHERZ0QNOES8M spothnlatars ¢B¢Hel1, SGLT2),
sodium-dependent glucose transporter 1 or 2 (SGLT1, SGLT2), lipid
lipid nnettadiclisrmodattifying cpmpolanss;hsuch ascaotive patilpyperipithensibents and
ingredients and active antilipidemic ingredients, compounds which reduce
active putrigndéntakegrsdemtmounds which increase thermogenesis, PPAR and
RXR modulators and active ingredients which act on the ATP-dependent
comppuidssitich chamrehgfing inethecells. In one embodiment of the invention,
the compounds of the formula | are administered in 10 combination with
compamdMBBodcrestadtasmindsibitor, such as simvastatin, fluvastatin,
pravastatin, lovastatin, atorvastatin, cerivastatin, rosuvastatin, L-659699.
PP AR|andri¥dtbodivagns efithe invention, the compound of the formula | is
administered in combination with a cholesterol absorption inhibitor, for
active exgierhiete zetigliet tigubsitié P-U8psadeatpeiskeuEIvhy@gl of the beta cells.
(sitostanol/campesterol ascorbyl phosphate; Forbes Medi-Tech,
W02005042692, WO2005005453), MD-0727 (Microbia Inc.,
W02005021497, W02005021495), or with compounds as described in
In one\g0POGPOE6 46 H19Ar02005000853 (IR ISE WK thh ifkide dtkalado i nifdcy et in
W02005044256 or W02005062824 (Merck & Co.) or W02005061451 and
combiyion a5 iean BV Etek spdisaaAay Aibd Wo RG0S G T8 T{hdhotitatior 20
W02005033100 (Lipideon Biotechnology AG) or as described in
pravasjiR0o¥TIHEs S OWO 2O04 0808H S WOZT0 4800804, 0AR 2904000803,
W02002050068, WO2002050060, W0O2005047248, WO2006086562,
W02006102674, WO2006116499, W0O2006121861, W0O2006122186,

W02006122216, WO2006127893, WO2006137794, WO2006137796,
In one embodiment of the invention, the compound of the formula | is administered in

combination with a cholesterol absorption inhibitor, for example ezetimibe, tiqueside,
pamagueside, FM-VP4 (sitostanol/campesterol ascorbyl phosphate; Forbes Medi-Tech,
WO2005042692, W0O2005005453), MD-0727 (Microbia Inc., WO2005021497,

W0O2005021495), or with compounds as described in W02002066464, WO2005000353

(Kotobuki Pharmaceutical Co. Ltd.) or W0O2005044256 or WO2005062824 (Merck & Co.) or

WO2005061451 and WO2005061452 (AstraZeneca AB) and WO2006017257 (Phenomix) or

W02005033100 (Lipideon Biotechnology AG) or as described in WO2004097653,

WO2004000805, WO2004000804, WO2004000803, W020020650068, WO2002050060,
W02005047248, WO2006086562, WO2006102674, WO2006116499, W0O2006121861,
WO02006122186, WO2006122216, WO2006127893, WO02006137794, W0O2006137796,
WO2006137782, WO2006137793, WO2006137797, WO2006137795, WO2006137792,

WO2006138163.
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W02006137782, WO2006137793, WO2006137797, WO2006137795,

w0 2 WNOZ0R6L37792, 25 W02006138163 WO 2008/017381 46p1/EP2007/006594
PCT/EP2007/006594 In one embodiment of the invention, the compound
of the formula | is administered in combination with Vytorin -", a fixed
combination of ezetimibe with simvastatin. 5 In one embodiment of the
invention, the compound of the formula | is administered in combination

In onowitkh ediixett o iisi o of, dre tmirewndro Gtbeastals. | i gdeinistered in
embodiment of the invention, the compound of the formula I is

combiggfminisirétyipriebmbifiatdaaminnative dlcowibinbaoribiseratnibe. with
fenofibrate. 10 In a further embodiment of the invention, the compound of
the formula | is administered in combination with a fixed combination of
fenofibrate with rosuvastatin. In a further embodiment of the invention, the

In onecsphpdiinenbe fitectorranlepishedeiristaré alitha Besribihathsunintsicred in
Synordia (R), a fixed combination of fenofibrate with metformin. In one

combipphivpdintetiorthecimberitn, thezssmpsuridiotitisasatiula | is
administered in combination with ISIS-301012, an antisense
oligonucleotide which is capable of regulating the apolipoprotein B gene.
20 In one embodiment of the invention, the compound of the formula | is

In onegapRrfisrsiPiribe dnveiinge Hl@vﬁwmpﬂp@%@%é%wﬁsbw\d@%arﬁﬁr@d in
rosiglitazone, pioglitazone, JTT-501, Gl 262570, R-483, CS-011

combifatigglitatohEX e PbEBILY S8 A TP TP AOTI008594 In one
embodiment of the invention, the compound of the formula I is
administered in combination with CompetactTM, a fixed combination of
pioglitazone hydrochloride with metfornin hydrochloride. 5 In one .

In 2 FEhEEPRHEGRHNE TREEMIRN thd ROTRBBGHEGP TRRSfETING f is administered in

administered_ in combination with TandemactTM, a fixed combination of
Conﬂnﬁ?@djméf‘ﬁgh@ %ﬁc} gﬂm@&ﬁagn of fenofibrate with rosuvastatin.

In a further embodiment of the invention, the compound of the formula I is administered in

combination with Synordia (R), a fixed combination of fenofibrate with metformin.

In one embodiment of the invention, the compound of the formula I is administered in
combination with ISIS-301012, an antisense oligonucleotide which is capable of regulating

the apolipoprotein B gene,

In one embodiment of the invention, the compound of the formula [ is administered in
combination with a PPAR delta agenist, for example rosiglitazone, pioglitazone, JTT-501, Gl

262570, R-483, CS-011 {rivoglitazone).
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In a further embodiment of the invention, the compound of the formula | is
WO 286ginistgred in combination with a fjxed combination of pioghtazepeo7/006594
hydrochloride with an angiotensin Il 10 agonist, for example TAK-536. In
one embodiment of the invention, the compound of the formula | is
In onegamhipidtereicdinbesmsiEtomhwithrape R ibh b agpldtsfadeiaipprd in
GW9578, GW-590735, K-111, LY-674, KRP-101, DRF-10945,
combipstign s6¥uCeripiae 'as aéseisea inaozoninagkozonshbodu2odesosh
"02005097076. In one embodiment of the invention, the compound of the
metforgymblgioehielififhistered in combination with a mixed PPAR
alpha/gamma agonist, for example naveglitazar, LY-510929, ONO-5129,
E-3030, AVE 8042, AVE 8134, AVE 0847, CKD-501 20 (lobeglitazone
sulfate), or as described in PCT/US 00/11833, PCT/US 00/11490, _
In onesmbodupysohtes invmiterbercetmorrReNbS ppHadHardrgiskred in
‘Sciences 28(5), 244-251, 2005. WO 2008/017381 48 _ _ )
combipgtiprEpB 0 MIsEESH Indiee RakinaeR of Meshienteiithelimsmsisund
of the formula | is administered in combination with a PPAR delta agonist,
for example GW-501516, or as described in WO2006059744,
~W02006084176, W0O2006029699, WO2007039172-W02007039178.5 In
In a figthereiREdimert OfHECEipcafd BE SRRATAGI AT e darmHia bz administered in
combination with metaglidasen or with MBX-2044 or other partial PPAR
combigaiioma Wy arist SATABARE /i BIRE EATIBETIER S HESVERASIggtensin IT
_compound of the formula | is administered in combination with a fibrate,
agonigl, (b iRl Gdribibtate, clofibrate, bezafibrate. 10 In one embodiment of
the invention, the compound of the formula | is administered in
combination with an MTP inhibitor, for example implitapide, BMS-201038,

e T S e A Y

the, fth la | is.admini j inati i _
com s TR Ao SRR TGreah SR B - D36 O el A ook 574
KRP-101, DRF-10945, LY-518674, or those as described in W02001040207,

W0O2002096894, W(O2005097076.

In one embodiment .of the invention, the compound of the formula I is administered in
combination with a mixed PPAR alpha/gamma agonist, for example naveglitazar,
LY-510929, ONO-5129, E-3030, AVE 8042, AVE 8134, AVE 0847, CKD-501
(lobeglitazone sulfate), or as described in PCT/US 00/11833, PCT/US 00/11490,
DE10142734.4 or in I.P.Berger et al.,, TRENDS in Pharmacological Sciences 28(5), 244-251,

2005.
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in WO2006002342, W0O2006010422, WO2006012093, WO2006073973,
WO 2WZPReQ 72362, WO2006097169, WO2007041494. 20 In e /EP2007/006594
embodiment of the invention, the compound of the formula I is
administered in combination with bile acid absorption inhibitors (see, for
In onegpahmpivcy btbamveanticnshe commeonde iodorsEsBis foruRipd in
HMR 1741, or those as described in DE 10 2005 033099.1 and DE 10
combipgps 099185 AN EHeazons6H8r5E e 2098 7381049s described in
PCT/EP2007/006594 In one embodiment of the invention, the compound
WOZW&@?&%WQW@%]H@tﬁé@ﬂ@%ﬁﬁ@ﬂ?\ﬁ%ﬁ%ﬁ%%@fﬁ@ﬁ%@ﬁé@éﬂ8‘
adsorber, for example cholestyrarnine, colesevelam. In one embodiment
of the invention, the compound of the formula | is administered in 5
combination with an LDL receptor inducer (see US 6,342,512), for )
In onegahnpie s e rrmramRabBe, orindisé s e dmausiseslin Aosvos ooy g
In one embodiment of the invention, the compound of the formula I is
metaghidarinisteted MEEOmAbiiciiriRaHah BT expressmmishraeinss
described, for example, in 10 W02006072393. In a further embodiment of
the invention, the compound of the formula | is administered in
combination with an RNAI therapeutic agent which is directed to PCSK9
In one( RGBT o5 ISR ISIFTRBAHIT S B IETHBd BRI, the
.compound of the formula | is administered in combination with Omacor
combip b ik 4 BTG Auas MRIRIFEBHEEHEreR BERYY BERaHOETS
eicosapentaenoic acid and of docosahexaenoic acid). 20 In one
embodiment of the invention, the compound of the formula'l is

administered in_ combination with an ACAT. inhibitor, for example o
In o BE B PP TOHE BTGRP TEN oA B teed n

.compound of the formula I is administered in combinafi ithap .
Combla?ﬁ.fb%‘af&ht?%}ﬂ@mﬁétes 1-f&ﬂ?}%@ﬁ&&ﬂﬁ463%%%%%?@%3?&93337»
As-135 Brearotene o So M 05085226, WO2005121091, WO2006010423,

in one embodiment of the invention, the compound of the formuia I is administered in
combination with a CETP inhibitor, for example torcetrapib or JTT-705, or those as described
in W0O2006002342, WO2006010422, WO2006012093, W02006073973, WO2006072362,

WO2006097169, WO2007041494,

In one embodiment of the invention, the compound of the formula I is administered in
combination with bile acid absorption inhibitors (see, for example, US 6,245,744, US
6,221,897 or WOQO00/61568), for example HMR 1741, or those as described in DE 10 2005

033099.1 and DE 10 2005 033100.9, WO2007009655-56.
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WO 2008/017381 50 PCT/EP2007/006594 In one embodiment of the

WO 200%antiorz, the compound of the formyla | is administered in BOMBPANON 006594
with a vitamin, for example vitamin B6 or vitamin B 12. 5 In one

embodiment of the invention, the compound of the formula | is. . :

In one gaFhfslsRsrE P b e SRBAYAT HGAOMPRBBH Rt TRFadahdtEaratsfered 1n
example ibrolipim (NO-1886). In one embodiment of the invention, the

combip@RBOLAT TP YRETERMENS PROATSAHISefaH SHARBHRISHARIN AR G olesevelam.
ATP-citrate lyase inhibitor, for example SB-204990. 10 In one
embodiment of the invention, the compound of the formula I is
administered in_ combination with a squalepe s nthe}ase inhibjtor, for,

In one spapRATE B PgavontoRchere Bp A s o L B8t F, In
JP2007022943. 15 In one embodiment of the invention, the a) oLf{nq 9{

combipaE 9Bt iLAHATT R ST EGRbInatfon With %?=|F§66F6’f8 %ﬁ"l 17,
antagonist, for example gemcabeneéCI-lOZ?). In one embodiment of the

HMR%%&%%%{O&%@%S%%%%W@P&&H {2 1% administered in combination
with an agonist of GPRIO9A (HM74A receptor agonists; NAR agonists 20
(nicotinic acid receptor agonists), for example nicotinic acid or "extended

release niacin” in conjunction with MK-0524A, or those compounds as.
In one CERAERE, WOROORO B e e 0B S EB RSB RUDD et 1o
\W02006124490, WO2006113150, WO2007017261, WO2007017262, -
combi BB O P AB COIEE PO 5 UG5 VS IS BB 17361
51 PCT/EP2007/006594 In another embodiment of the invention, the
WO20080Und of the formula I is administered in combination with an agonist
of GPR116, as described, for example, in W02006067531,
W02006067532. 5 In one embodiment of the invention, the compound of

the formula. | is administered.i binati i I inhibitor, .f .
i A, L 1\ A VI e
combi%ﬁo?ﬁgfgﬂ'htgg l%ﬁnﬂf &%?%QJJQ %gf%{“ \%lell?chllss 11@(':%3%@%5(&?&%?&%%{]

convertase subtilisin/kexin tvpe 9).

In one embodiment, the compound of the formula [ is administered in combination with
Omacor® (omega-3 fatty acids; highly concentrated ethyl esters of eicosapentaenoic acid and

of docosahexaenoic acid).

In one embodiment of the invention, the compound of the formula I is administered in

combination with an ACAT inhibitor, for exampie avasimibe or SMP-797.

In one embodiment of the invention, the compound of the formula [ is administered in
combination with an antioxidant, for example OPC-14117, probucol, tocopherol, ascorbic

acid, B-carotene or selenium.
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10 In one embodiment, the compound of the formula | is administered in

WO 2@mmkinetion with a sulfonylurea, fosexample tolbutamide, ghib@rrtantidg 06594
glipizide, gliclazide or glimepiride. In one embodiment, the compound of
the formula | is administered in combination with a substance which
enhances insulin secretion, for example KCP-265 (W02003097064), or
those as described in W02007026761. 15 In one empodiment, the

In one GHRBOIRIENOP PRI HS SRR A TPESRBIHA 0N BB RIS of
the glucose-dependent insulinotropic_receptor (G HbRE)f for example

combipgBEISERD 41 GHE B LRI TFRTEShSL0RH G bmula | i
administered in combination with a biguanide, for example metformin. 20
In another embodiment, the compound of the formula | is administered in.

combipation with a meglitinide, for exampl njd eglinide
In one IET VI SO0RBT P38 T & 5B E R {1 GoReen i AP ed o

embodlment the compound of the formula | is administere h
combipafpiHARGhI B PRMEHtE A ?@?@Pﬁ% e 01 3s6)

hydrochloride. In a further embodiment, the compound of the formula | is
administered with a combination of mitiglinide with an alpha-glucosidase

i onegmhﬁa? i 95%%%5? Fesdpigerec
comt R SO G ALY B O W ReCaRre Eor o,

especially 5-[[4- [(3,4-dihydro-3
-methyl -4-0X0-2- quinazolinylmethoxy]phenyl]

%c}%ﬂ -2.4- th olldlne |on¢§h In one e % nt, t e}c ounq 5
In onegem ent of vent cm e G orfhuld 115 admyniste
Brmula Tie administered |n’ conmb a-glu.cosidase

combma%c?ﬁtc\%rrltigoz{ ?e(i(Ha ffﬁle ml %lsec:) 1 rbo g‘x&%ﬁ%@g&dlfg hleAK 475 Or as
om ound o 0 IS a mInIS |n co ination wit ain activ

(ieml eeta g\é&lﬁb\g@ﬁb-@% I%ptzq?@,ﬁz g}ependent potassium channel of the

or ‘examp e, glibenclamide, glipizide, glimepiride
or repaglinide. In one embodiment, the compound of the formula | is
administered in combination with more 15 than one of the aforementioned

In one emrgggﬁjlqgn f? gt 1|t?o|1§l %rrc‘:ghrl‘l%‘é'u%"c‘)’%t hha %H%%Qcytlfj $&dministered in

combination with a lipoprotein (a) antagonist, for example gemcabene (CI-1027).

In one embodiment of the invention, the compound of the formula I is administered in
combination with an agonist of GPR] 09A (HM74A receptor agonists; NAR agonists
(nicotinic acid receptor agonists), for example nicotinic acid or "extended release niacin” in
conjunction with MK-0524A, or those compounds as described in WO2006045565,
WO2006045564, WO2006069242, WO2006124490, W0O2006113150, WO2007017261,

WO2007017262, WO2007017265, WO2007015744, WO2007027532.
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and metformin, a sulfonylurea and acarbose, repaglinide and metfonnin,

WO 280sulinzand a sulfonylurea, insulin apgd metfonnin, insulin anddrogtazone)sso4

insulin and lovastatin, etc. In one embodiment, the compound of the
formula | is administered in combination with an_ 20 inhibitor of ch_o%]en _

In anoflise PRGNSR fosEMBIEPSNcRsTBPER 958506 g thbspadainistered in
‘described in WO2003084922, W0O2004007455, WO2005073229-31

combigespOnEbErSEeNIAOTS00RI0 B7 8B4 PRdT POt A SRV R 7531,
embodiment, the compound of the formula | is administered in

WO2008Rbirddion with glucagon receptor antagonists, for example A-770077
or NNC-25-2504, or as described in W02004100875, W02005065680. 5
In one embodiment, the compound of the formula | is administered in
combination with activators of glucokinase, for example LY-2121260.

In One(w@?éﬁa%ﬁfbs,lp@ﬂu%st,h@gmvf%?%@ﬂi S TBH o< HTHRSIHBR
for example, in WQ200407203 1, WQ2004072066, . \W02005080360,

combifgon3aBu BB ANBLIEH0 18 19476 S5 W -1?53%%9,
W02006125972, W02007017549, W02007017649, W02007007910,
W02007007040-42, 10 W02007006760-61, W02007006814,
W02007007886, W020Q7028135, W02007031739, 2007041365, .

In one\fjp *?E?Ei@gé‘,e\ﬁb’f%%é%ﬁ}l el %é%‘é?\;(}g?zﬁ gHagHed in

~..W02007051846, W02007051845, W02007053765, W02007051847. In

ComblB?{éOBIﬂfb%dﬂﬁ‘gm; the compound of the formula I is administered in
combination with an 15 inhibitor of gluconeogenesis, for example
FR-225654. In one embodiment, the compound of the fomnula | is

In onezurhivdérevedtie combinvador Wietormnibitbrs askmgitissed in combination with a
1,6-bisphosphatase (FBPase), for example CS-917 (MB-06322) or MB-

sulfonglzes for ehameladdesenbée iBlhroobosde38 15 ziin 2lioe1okosglimepiride.
W02007014619. 20 In one embodiment, the compound of the formula | is
administered in combination with modulators of glucose transporter 4

In onec(EhRsEMhctor dxample KRTofA B Dordulek ehahinArzreinm. doarsifatibDiugith a
Res. 54 (12), 835 (2004)). WO 2008/017381 54 PCT/EP2007/006594

substance which enhances insulin secretion, for example KCP-265 (W0Q2003097064), or

those as described in W0Q2007026761.

In one embodiment, the compound of the formula I is administered in combination with

agonists of the glucose-dependent insulinotropic receptor (GDIR), for example APD-668.

In one embodiment, the compound of the formula I 1s administered in combination with a

biguanide, for exampie metformin.

In another embodiment, the compound of the formula 1 is administered in combination with a

meglitinide, for example repaglinide, nateglinide or mitiglinide.
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In one embodiment, the compound of the formula | is administered in

WO 25@@'@59% n with inhibitors of glutargine:fructose-6- phosphqt@T/EP2007/006594
amldotransferase (GFAT), as described, for example, in W02004101528.
5 In one embodiment, the compound of the formula | is administered in

In a fucthrrbimdkicimwith thehibitarsuofl dipgpstidyipdptidasd:hin{BRRd|v)itfercombination
example vildagliptin (LAF-237), sitagliptin (MK-043 1), sitagliptin

of mitjphosphwié; sakagliptin (B ViSliTZ018),69Khda3d93, PSN- 9301,
SYR-322, SYR-619, TA-6666, TS-021, GRC-8200, GW-825964X,
KRP-104, DP-893, ABT-341, ABT-279, or another salt thereof, or those

In a ASRRINQHRCE AsHaseriRechinAD WELRAE3AKAS00Q. MRAPASLACAS6, combination
W02004037169, W0200450658, W02005058901, W02005012312,

of mitVARA0H/ 2308 NAORRAEARS33: WOR006058064, PCT/EP2005/007821,
CT/EP2005/008005 PCT/EP2005/008002, PCT/EP2005/008004,
PCT/EP2005/008283 DE 10 2005 012874.2, DE 10 2005 012873.4,

In o e300 s W”‘?ﬁ?& o 200RBOBB TS S WAt a Do
thlazowb%%g612£53o Vr\llone g 1%%% \c/}/ 929);1%151706 1’%\\/%/(%??370%‘%9%’16 or the

iment; the co
Inis Ceireg %@9%%%%9 DRIV fiatty 5.4

fixe
gS|I tinp osphate with metformln h ffﬁ@?% T O none

iment i
[(3.4- C? laglglgt]%n 1\1NIth in |blt§‘rl§gl(§1 11 %%ggyswﬁﬁ ggﬁ)%ﬁ)éhéﬁz%g?edwm
(1lB HSDI), for example BVT- 2733 JNJ-25918646, INCB-13739, or
those as described, for example, in W0200 190090-94, W0200343999,
In one\i7pbeBRTS 78S CHORTAI00e B3 A05nNeIEE0R £ PSS With an
W0200411.3310, W02004103980, W02004112784, W02003065983,
-glucisinge SRS (Ve 00 1S S55ER9ER2007/006594
W02003104208, W02004106294, W02004011410, W02004033427,
W02004041264, W02004037251, W02004056744, W02004058730,
In oneWORO0UOEEIEE CWORO04DSABE Tori020 04089388 D I0040894T0RAT|th an
W02004089896, W02005016877, W02005097759,
active ingredient which acts on the ATP-dependent potassium channel of the beta cells, for

COlIlpOLiPa

example tolbutamide, glibenclamide, glipizide, glimepiride or repaglinide.

In one embodiment, the compound of the formula I is administered in combination with more
than one of the aforementioned compounds, for example in combination with a sulfonylurea
and metformin, a sulfonylurea and acarbose, repaglinide and metformin, insulin and a

sulfonylurea, insulin and metformin, insulin and troglitazone, insulin and lovastatin, etc.

In one embodiment, the compound of the formula I is administered in combination with an
inhibitor of glycogen phosphorylase, for example PSN-357 or FR-258900, or those as

described in WO2003084922, W02004007455, WO2005073229-31, WO2005067932.
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W02006010546, W02006012227. W02006012173, W02006017542,
4804, 5 W02006040329, W02006051662, W020
wo 2@\%?@3@829952, W02006048331, vél%{2006050908, Wozoog%ﬂ@?%m/m@%
W02006040329, W02006066109, W02006074244, W02006078006,
In oneWiDR006166428 cHWOR2O06I1EH8GoMIORODE Ha8kiMMd 0064 3448i1n with
W02006135795, W02006136502, W02006138695, W02006133926,
glucadMORBFR0 3621 VG2 08 7007G88 AJB2007 0606584 - 32087 047625 cribed in
W02007051811, W02007051810. 10 In one embodiment, the compound
WOAgiheOformiNa L (9 admiristered in combination with inhibitors of
protein-tyrosine phosphatase IB (PTP1B), as described, for example, in
W0200119830-3 1, W0200117516, W02004506446, W02005012295,
W02005116003, PCT/EP2005/005311, PCT/EP2005/005321, PCT/EP2
In one0HBIOT I ER, thOEHOROO 06854214y A BiW208R0068d 1l combination with
W02007028145. In one embodiment, the compound of the formula | is
activagiasmin istereld inseofnbimatignenifii- Thd A IOMEIPEI 6 TG EpeideAEN-110,
glucose transporter 1 or 2 (SGLTI, SGLT2), for example KGA-2727,
GKA-P01 0988 6is-06:1001bAN Eop 26 3nBIaR 17 226 240 S eXfitlo M) HHE 72060,
described, for example, in W02004007517, W0200452903,
WO2080 90482902, RCTHEHZ0 TBOUEEHI VWA 2B0808EHE 2 9 IP20BA3EI6 30549,
W02005121161, W02006018150" W02006035796. W02006062224,
WO208@I256605859700XOPEGE0 Y3290 TWOXEEE 0808097 WG2008087¢57007040-42,
W02006108842, W02007000445, W02007014895 or by A. L. Handlon in
WO2(Epen Opint . THer: IS ROVSZD8 (LY 3853 IMBA0N B §1ES, WO2007031739,
2008/017381 56 PCT/EP2007/006594 In one embodiment, the
WO2((binpbiind BIRREXOIAITROI ¥ Bdffinisteréd. iV EHRBINARBASWIRHO ARodUkEDTS.
of GPR40, as described, for example, in W02007013689,
WO2GREZ0676336020InSREEmBERRIEr 1RecoMpARING dFihé formula | is
administered in combination with 5 modulators of GPR119b, as
described, for example, in W02004041274. In one embodiment, the

compound of the formula | is administered in combination with .
In one embodiment, the compound of the formula I is administered in combination with an

mhibitor of gluconeogenesis, for example FR-225654.

In one embodiment, the compound of the formula 1 is administered in combination with
inhibitors of fructose-1,6-bisphosphatase (FBPase), for example CS-917 (MB-06322) or MB-

(7803, or those as described in WO2006023515, W0O2006104030, WO2007614619.

In one embodiment, the compound of the formula I is administered in combination with
modulators of glucose transporter 4 (GLUT4), for example KST-48 (D.-O. Lee et al.:

Arzneim.-Forsch. Drug Res. 54 (12), 835 (2004)).
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modulators of GPR119, as described, for example, in W02005061489 -
wo 2088b§32408), WO2004065380, W§32007003960-62 and pCT/EP2007/006594
W02007003964. 10 In a further embodiment, the compound of the
formula | is administered in combination with modulators of GPR120. In
In onegmebedipstinibntompcsmm pb thedobuis fornadiainistagrinistendingion with
combination with 15 inhibitors of hormone-sensitive lipase (H SL) and/or
inhibitelpepabilipasesiastereseribedpiorc axnAnsiansirito 20050 73a9described, for
W02006074957, WO2006087309, WO2006111321, W02007042178. In
exampbpdeMESAMEHt Safe compound of the formula | is administered in
combination with 20 inhibitors of acetyl-CoA carboxylase (ACC), for
example those as described in W0199946262, W0O200372197,
' W02003072197, WO2005044814, WO2005108370, 7P200613 1 5 59,
In one\gzatimenh doocawoound of tB1fawo 200 7d1a89 9% & fevpdpation with
embodiment, the compound of the formula | is administered in
inhibi e A HReoH TP B ISR BY ddRtmesirisidaeiesse OB RE o
2008/017381 57 PCT/EP2007/006594 In one embodiment, the
sitaglipgmiddEne st ingitrsintimnhiesnanin e giipincSRYPtdh W&hfaﬂ(ﬁ%%@?ér PSN-
hosphoenolpyruvate carboxykinase PEPCKI%] for exam le those a
9301, §é§%ﬁé’8@ﬁﬁ 2064070788 5! IHB erfbB é%‘tg%ﬁ%% }S&Pné% {R8-893.
formula | is administered in combination with an . inhjbitor of glycogen
ABT-3YhiRdib kinash 2345BtA TiSRerr oo ) s tiecmmBERItSr dxsFHBR 1
US2005222220, W02005085230, PCT/EP2005/005346, W020030784 3,
WO2GREA62BEIA 03N Hob3 1064084 NB 2005058884 0SS0 B 8628701
W02005009997, US2005026984, 10 W02005000836, W020041063 3
WO?ZO@@%%%@?@" K9904619810 ARIRIG676400 AR556880B 72T EF 2005

0200404611.7. In one embodiment, the com und of tEQST?rmuIS lis

PCT/%;Q%Q%@B%%gyg#@%%ﬂognpmfﬁmo ST00R0G, PETIER2005/008283,

DE 10 2005 012874.2, DE 10 2005 012873.4, JP20061 60733, WO2006071752,

/007821,

WO2006065826, W02006078676, WO2006073167, WO2006068163, WO2006090915,
WQO2006104356, WO2006127530, WO2006111261, WO2007015767, WO2047024593,

WO2007029086.

In one embodiment, the compound of the formula I is administered in combination with

Janumet™, a fixed combination of sitagliptin phosphate with metformin hydrochloride.

In one embodiment, the compound of the formula 1 is administered in combination with
inhibitors of 11-beta-hydroxysteroid dehydrogenase 1 (118-HSD1), for example BVT-2733,
INJ-25918646, INCB-13739, or those as described, for example, in WO200190090-94,
WO0200343999, W0O2004112782, W0200344000, W0O200344009, WO2004112779,

WO2004113310, WO2004103680, WO2004112784, WO2003065983, W02003104207,
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inhibitor of serum/glucocorticoid-regulated kinase (SGK), as described, for
w0 2@afPles in 15 W02006072354. In ojze embodiment, the compoune ofithesso4
formula | is administered in combination with an agonist of the RUP3
receptor, as described, for example, in W02007035355. 20 In one
WO208rI98a8 et OO dbPgoGhNE ORIHE fddhiia WS HMMidterbdNR2004041264,
combination with an inhibitor of protein kinase C beta (PKC beta), for
WO20e48/7312! N EIISEEOA7 4. AN SIR P KRB CUINM¥RIZREormpo B B8 9367,
formula | is administered in combination with an activator of the gene
WO200HIGR EHEOHES PRE GHATA-THlalGiEEtadia tAlEatRORR PRI pRcteil 215 RiFASE /59,
for example chloroquine. WO 2008/017381 58 PCT/EP2007/006594 In
WO20808 1813 WRER0AE2EE M PBRRA ST hE Tormif 20RO BRI s R PO 034804,
combination with an endothelin A receptor antagonist, for example
WO20R6G4EARN VEPILI0T) 5T SREHBBHTHerk G0 G BOUhF HBTBHINA
| is administered in combination with inhibitors of "I-kappaB kinase" (IKK
WO20RG5REPS), WL oV OAPI O B84 08 18, WO2006074244,
W02001030774, WO2004022553, WO2005097129. In one embodiment
WO20{He 80RO ARAUTK P2 ek fidte NEPRDEBIRHHEH SHARHY01 64467,
modulators of the glucocorticoid receptor (GR), as described, for example,
WOEQ%WQ@@%@@@@%W@WW@?W@% DRBEDE AR PHHARRFOIST,
embodiment, the compound of the formula | is employed in_.combination
WO A0 R MBS s DL REA 2o P CELIATHE Y N LSt
influences energy 15 metabolism, anxiety and gastric emptying in mice"
Asakawa, A. et al.: Hormone and Metabolic Research (2001), 33(9),
554-558); NPY antagonists, for example N- o i L ,
In one {@1[?@-‘%1%%6@@%%%@%%fﬁﬁﬁg%)é]f%i] &efgwéwEred in combination with
~__methyl}naphthalene-I-sulfonamide_hydrochloride (CGP 71683A); NPY-5
inhibilors QoS EBERTES BORFPAY 159 52 82?&%&33&&?{5%@61 6F B5cipfe in

20 W02006001318;: NPY-4 receptor antagonists, as descri or
WOZO&A%@-%,W@W}@%@%QM 0] 00450644%, WOZOOSOIZZ%%{) %\905005116003,
PCT/EP2005/005311, PCT/EP2005/005321, PCT/EP2005/007151, DE 10 2004 060542 4,

WO2007009911, WO2007028145.

In one embodiment, the compound of the formula 11s administered in combination with
modulators of the sodium-dependent glucose transporter 1 or 2 (SGLT1, SGLT2), for
example KGA-2727, T-1095, SGL-0010, AVE 2268, SAR 7226 and sergliflozin, or as
descri.bed, for example, in WO2004007517, W020045.2903, W0200452902,
PCT/EP2005/005959, WO2005085237, JP2004359630, W02005121161, WO2006018150,
WO2006035796, WO2006062224, WO2006058597, WO2006073157, WO2006080577,
WO2006087997, WO2006108842, WO2007000445, W02007014895 or by A. L. Handlon in

Expert Opin. Ther. Patents (2005) 15(11), 1531-1540.
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NPY-2 receptor antagonists, as described, for example, in
8943; peptide YY 3-36 (P¥Y3-36) or analogous GOP .
WO 2@@? é)?aqr%%ﬁ’e CJC-1682 (PYY3-36 cgﬁjugated to human serum al%%?ng%@g&%
Cys34) or CJC-1643 (derivative ofPYY3-36, which WO 2008/017381 59
In oncR@BHER260710065940is ¢ o g dteth thasSerumd rathismaindmvvo)tonthos e gs
described in W02005080424, W02006095166; derivatives of the peptide
modulebestatiifasitescribediyd WE2006086 84 AVCB UK (danBAbROZNEEEpter2.
1) antagonists (for example rimonabant, SR147778, SLV-319, 5
AVE-1625, MK-0364 or salts thereof, or those compounds as described,
for example, in EP 0656354, WO 00/15609, W02001/64632,
In one\WOROGNI646 83; MWDROA1IGHERE fuv @il 02/0 2682 0iWBE(G05080348ion with
W02005080328, W02005080343, W02005075450, W02005080357,
modulid200 TR DBHBNG2BISIREE47: 482D 0038220640802063040107,
W02003007887, W02003027069, US6,509,367, W0200132663,
W02003086288, 10 W02003087037, W02004048317, W02004058145,
W02003084930, W02003084943, W02004058744, W02004013120,
In one\&102004020204 WO 2B0I035E6 6010 R004 RF8EA B AMDZ0B1EH285) With
W02004058727, W02004069838, US20040214837, US20040214855,
moduleiSE0040PR 48%6:5\\020020 96209 w2005 98 PE S0 HHSDOATOE723408),
W02005000809, W02004099157, US20040266845, W02004110453,
WO20p/52004908 8 WB 20026808 K7 WIB20880H0820, US20050009870,
W0200500974, W020041 11033-34, W0200411038-39, W02005016286,
W020050071 11, W02005007628, US20050054679, W02005027837,
W02005028456, W02005063761-62, W02005061509, W02005077897, .
In a fuplo2 GOBE4 S £E!. IOZOUBOBRUEIIWOPDOE0E 408 NIZEd6D6TIRFIation with
W02006087480, W02006087476, W02006100208, W02006106054,
modulgieredéiAR BAY, W02006113704, W02007009705, 20 W02007017124,
W02007017126, W02007018459, W02007016460, W02007020502,
W02007026215, W02007028849, W02007031720, W02007031721,
W02007036945, W02007038045, W02007039740, US20070015810,

In one\gppodireusshs NROET0A 7S FyredadaprbiitsiEptdn £oeBEIMERMBIED

receptor 2 (CB1/CB2) modulatinSchom ounds, as i
i ) and/or phospholipases, as described, for

inhibitors of hormone-sensitive lipase (H
example, in WO2005073199, WO2006074957, W0O2006087309, W0O2006111321,

WO02007042178.

In one embodiment, the compound of the formula I is administered in combination with
inhibitors of acetyl-CoA carboxylase (ACC), for example those as described in
W0199946262, W0200372197, WQO2003072197, WO2005044814, WO2005108370,

JP2006131559, WO2007011809, WO2007011811, WO2007013691.

In a further embodiment, the compound of the formula I is administered in combination with

modulators of xanthine oxidoreductase (XOR).
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described, for example, in W02007001939, W02007044215,

WO 2%%%?3%@;9737; WO 2008/017381 9 PCT/EP2007/006594, MGépr007/006594
N-[2-(3a-benzyl-2-methyl-3-ox0-2,3,3a,4,6,7-hexahydropyrazolo[4,3-
c]pyridin-5-yl)-1-(4-chlorophenyl)-2-oxoethyl]-1-amino-1,2,3,4-tetrahydron
aphthalene-2- carboxainide (WO 01/91752)) or LB53280, LB53279,

In oneleBH3278eot, ThH Qurivib324 31 B¢ TéemulaH IR HBBInR T4 Iiroedmdseation with an
described in W02005060985, W02005009950, 5 W02004087159,

inhibitW 2 QRA6Y8ZL] NNO2BC40TE KB NABIO0R024% 10! ¢x820d50wge5described in
W02005051391, W02004112793, WOUS20050222014, US20050176728,

WO2008P080808164914, US20050124636, US20050130988, US20040167201,
W02004005324, W02004037797, W02005042516, W02005040109,
W02005030797, US20040224901, W0200501921, W0200509184,
W02005000339, EP1460069, W02005047253, W02005047251, 10 :

In one\WoROGSKIB5YS CERPSE8Y 50Hp/BPO0KOTROTEIWER0Y40 7RO ation with an
W02006021655-57, W02007009894, W02007015162, W02007041061,

inhibitgyeZadeE05n ek Niraceptbetadfayonidsies. gs described, for example, in
1-(2-methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-ylurea hydrochloride

US2008B22488VOR 6P 18682028 dESHHEY F6F 2%anipie (A ARTY081 9638004022544,
W0200185693, W02004085403, W02005075458, W02006067224); 15

WO20RistQa1he m&mw%ﬁamg@@é@son WQO2003009097, US2005026984,
3-cyclohexyl-I-(4,4-dimethyl-1,4,6,7-tetrahydro-

WO20650R0%518, V&I PRAINGYHIEB hARL L bhe O AIME Held Halt Wi B5/E3208) or
those as described in W0200064884, W02005082893, W02006107661,

WO20R782007609802004080bb’7016496, W02007020213); histamine HI /
histamine H3 modulators, for example betahistine or its dihydrochloride;

20 CRF antagonists (e.g.
[2-methyl-9-(2,4,6-trimethylphenyl)-9H-1,3,9-triazafluoren-4-yl]- ,

In onedmmfy@ﬁwnéh@/v@mmé@é}f RIVEP BRAGORISE (@ . arstbrpiyn with an

~__ _urocortin agonists; agonists of the beta-3 adrenoceptor, for example |

1nh1b;tpz(gf(§qr8}3 %@ﬁgr@%ﬁ%mﬁy}a@jSGK}, as described, for example, in
phenyl)-2-[2-(2,3-dimethyl-IH-indol-6-yloxy)ethylamino]ethanol

WOZW?&C%I@-ride (WO

In one embodiment, the compound of the formula 1 is administered in combination with an

agonist of the RUP3 receptor, as described, for example, in WO2007035355.

In one embodiment, the compound of the formula I is administered in combination with an

inhibitor of protein kinase C beta (PKC beta), for example ruboxistaurin.

In another embodiment, the compound of the formula I is administered in combination with
an activator of the gene which encodes the ataxia telangiectasia mutated (ATM) protein

kinase, for example chloroquine.
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WO 2008/017381 61 PCT/EP2007/006594 01/83451) or solabegron

WO 2@%147%@53) or N-5984 (KRP-204)s @r those as described ip1/Ep2007/006594
JP2006111553, W02002038543, W02007048840-843; MSH
(melanoeyte-stimulating hormone) agonists; 5 MCH
(melanin-concentrating hormone) receptor antagonists (for example
NBI-845, A-761, A-665798, A-798, ATC-0175, T-226296, T-71,

In one@GWb8HB430 rethosp oo pdihe Sasutidseriskuiinsited 0s08bap0on with an
W02005019240, W02004011438, W02004012648, W02003015769,

endothplBRA0407 20251 ¥¥0260307 0898y M020086706P8; 3802004039780,
W02004092181, W02003033476, W02002006245, W02002089729,
W02002002744, 10 W02003004027, FR2868780, W02006010446,
W02006038680, W02006044293, W02006044174, JP2006176443,

In one\at0RO6G:18286 cWERBDECLERT o weR006 28320 IR00E1E0aTS) With
W02007018248, W02007012661, W02007029847, W02007024004,

inhibitve 20 i7Ramskine20 034 288Ditw0 2007042668, fs2eurds 2669,
US2007093508, US2007093509, W02007048802, JP2007091649); 15

WOZ00 KOS 14 SR2OUSBEN M PIE02004022553, WO2005097129. .
{2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-cyclohexyl-
ethyl)thiazol-2-ylcarbamoyl]-5,7-dimethylindol-I-yl}acetic acid
trifluoroacetic acid salt (WO 99/15525) or SR-146131 (WO 0244150) or

In oneggiReRBIGOhO £ oiBd Qfeberfbanul Mrozbomisternd4n sombigtBpmwith
reuptake inhibitors (e.g. dexfenfluramine); mixed serotonin/dopamine

modulgseistakemelimesie ead BersrspidARor fxdereohsBiratisnE st b ifpropion
with naltrexone; mixed serotoninergic and noradrenergic compounds (e.g.

W20 SHOY KT HeRG ISP EHeRTSe e
1-(3-ethylbenzofuran-7-yl)piperazine oxalic acid salt (WO 25 01/09111);
WO 2008/017381 62 PCT/EP2007/006594 mixed

dopamine/norepinephrine/acetylcholine reuptake inhibitors (e.g.. . . _
Ina ﬁ%f@ﬁgm@)ment, the compound of the formula I is employed in combination with

CART modulators (see "Cocaine-amphetamine-regulated transcript influences energy
metabolism, anxiety and gastric emptying in mice" Asakawa, A. et al.: Hormone and
Metabolic Research (2001), 33(9), 554-558);

NPY antagonists, for example N~{4-[(4»azn§noquinazolin—.2~y}amino)methyi}cyciehexyi-
methyl }naphthalene-1-sulfonamide hydrochioride (CGP 71683A);

NPY-3 receptor antagonists such as L-152804, or as described, for example, in
WO2006001318;

NPY-4 receptor antagonists, as described, for example, in WO2007038942;

NPY-2 receptor antagonists, as described, for example, in WO2007038943;

peptide YY 3-36 (PYY3-36) or analogous compounds, for example CIC-1682 (PYY3-36

conjugated to human serum albumin via Cys34) or CiC-1643 (derivative of PYY3-36, which
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5-HT2C receptor agonists (for example lorcaserin hydrochloride
woO 2608Br356) or BVT-933 or those as glgscribed in WO20007 230k p2007/006594
W0200077001-02, WO2005019180, WO2003064423, W0O200242304,
W02005035533, WO2005082859, WO2006077025, W0200610351 1); 5
is conjBg4Pe reseporathvifate sy foostkenphs BeaadrdiBYR7UZ1EdEthose
as described, for example, in WO2005058858, W0O2007054257;
WO2066R%366ii receptor agonists (BRS-3 agonists); galanin receptor
antagonists; growth hormone (e.g. human growth hormone or AOD-9604);
derivatigegrohiis PerrisisrrbreisishiglesmpRLi sy 02006096847;
(6-benzyloxy-I-(2-diisopropylaminoethylcarbamoyl)-
CB1R I wprdipiaead Friep§uihbiitfe uaibdy ks aridastpumprasteRAWG 78, SLV-319,
01/85695)); growth hormone secretagogue receptor antagonists (ghrelin.
AVE- Hagistsfer exkinipracl. 78103 enthinesadisigdserimeslidor example, in
W02005030734; TRH agonists (see, for example EP 0 462 884); 15
EP 06 365Ny (SHoRaP2 60 HRIdeIaro S AZ0 AdoHisd e KB,
Lee, Daniel W.; Leinung, Matthew C.; Rozhavskaya-Arena, Marina;
02/07814s B OPAtIERD 1ap %@%@%@a‘ﬁ&%@ﬁ%%é@@?&%@%ééﬂmem
of obesity. Drugs of the Future (2001), 26(9), 873-881£ DA agonists
WO2BHBRRBAPIH) BB S, S5 RRL AN aS NI L g VIO B 88Y7
inhibitors of diacylglycerol O-acyltransferases (DGATS), for example
WO AR S N P R8RS 165 SRAmBILZ D U2 B0ATG03HEH 0255,
W0200409461 8, W020005849 1, WO2005044250, WOQ2005072740,
WO20§B3980EL08H 92 NP e080 1498 HHRS200606ATYE (115500601 dEE+943:
W02006064189, WO2006082952, WO2006120125, WO2006113919, 25
WO20418586h 3MS2HIH 5607 L9 48 o d8foA K w6, WO2004058249
PCT/EP2007/006594 inhihitors of fatt ac%gl 85%%3? 45&8& é% gxamgle

WO2Q09836¢ tho S i tri&eliibed NARRZ86 40213855,

US20040214856, W02004096209, W02004096763, W(02004096794, W02005000809,

»

WO02004099157, US20040266845, WO2004110453, WO2004108728, W0O2004000817,
WO20035000820, US20050009870, W0200500974, WO2004111033-34, WG200411038-39,
WO02005016286, WO2005007111, WO2005007628, 1US20050054679, WO2005027837,
W02005028456, W02005063761-62, WO2005061509, WO2005077897, WO2006047516,
W02006060461, W0O2006067428, W0O2006067443, WO2006087480, W0O2006087476,
WO02006100208, W02006106054, W02006111849, WO2006113704, W02007009705,
WO2007017124, W02007017126, W0O2007018459, WO2007016460, W0O2007020502,
WO2007026215, W0O2007028849, W(02007031720, WO2007031721, W0O2007036945,
WO2007038045, W02007039740, US20070015810, WO2007046548, WO2007047737),
cannabinoid receptor 1/ cannabinoid receptor 2 (CB1/CB2) modulating compounds, as

described, for example, in WO2007001939, W02007044215, WO2007047737,
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inhibitors of stearoyl-CoA delta9 desaturase (SCD1), as described, for
W02007046868, W020070501124; 5 oxyntomodulin; oleoyl-estrone; or
agonists or partial agonists of the thyroid hormone receptor (thyroid
MC4 drmsn e recertb (3 agenists)-fostbxample- K B314.6, dinttrobedsgeseribbd 3 -
in W020058279, W0200172692, W0200194293, W02003084915,
clpyrigite3a0%01g4clomgRagHeD 2306 h W0 200700342.9, 4 1ea0200Tgbded 8)e-2-
W02007039125. In one embodiment, the further ingredient is varenicline
carboxamnrdee VAP Attial Aghnist bBe phd 54 Hétd B hicotire BOdtydABiHe. RY 764,
receptor. 15 In one embodiment, the further active ingredient is
CHIR tr8duBduihhinethesone davibdiant REGEMHEEAcTIVO 20gA8ERMIS a
modulator of the enzyme SIRT1. In one embodiment of the invention, the
WO20G0HHer 481iVeORgre Qistlis. [BEtn) 19 $EE] GoPEXAMAAIEATREr $Puttinesl dHfiia.,
therapeutic use of leptin”, Salvador, Javier; Gomez- Ambrosi, Javier;
WO2(0aiH8ek , Werma)ENEeA30OPIRb S PhERmatoIRefisy 20043, YBRAYY)50164914,
1615- 1622. In one embodiment, the further active ingredient is
US20¢fdlaidpHetdmmAesed A098Retaraif 0 D5 38 bt eADdahiHt, IO 7797,
active ingredient is fenfluramine or dexfenfluramine. WO 2008/017381 64
WO2086HER20U7 065940 1 A% B A b @it R 2604 (Rt aliig 00501921,
ingredient is sibutramine. In one embodiment, the further active ingredient
WO2QQ&%&$&@1W@8@ME&MEP I RO BBBARARHE T89S YRR SRS 1,
ngredient is a diphenylazetidinone derivative, as 5 described, for
wO2 B3Ik LIS B 02, 060 2806 20366808 OO &mBOERARA24AS 5-57.
mpound of the formula I is administered in combination with dietary
WOZQW&S%%%W@%%%%@%%MHW&@ew&%&@%@ >Barob/
Caromax(r) (Zunft H J; et al., Carob pulp preparation for treatment of

OTeXinHEBRENGIBSEER Bl SAD AR S e RIERAPY (DOT LR TR 4-ylurea

18(5), 230-6.) Caromax is a carob-containing product from
hydrochloride (SB-334867-A) or those as described, for example, in WO200196302,

WO200185693, WO2004085403, WO2005075458, WO2006067224);

histamine H3 receptor agonists {e.g. 3-cyciohexyl-1-(4,4-dimethyl-1,4,6,7-tetrahydro-
imidazo[4,5-c]pyridin-5-yl)propan-1-one oxalic acid salt (WO 00/63208) or those as
described in WO200064884, WO2005082893, WO20061067661, WO2007003804,
WO2007016496, WO2007020213);

histamine H1 / histamine H3 modulators, for example betahistine or its dihydrochloride;
CRF antagonists (e.g. [2-methyl-9-(2,4,6-trimethylphenyl)-9H-1,3,9-triazafluoren-4-yl}-
dipropylamine (WO 00/66585));

CRF BP antagonists {e.g. urocortin);

urocortin agonists;

agonists of the beta-3 adrenoceptor, for example 1-(4-chloro-3-methanesulfonylmethyl-

phenyl)-2-[2-(2,3-dimethyl-1H-indol-6-yloxy)ethylamino]ethanol hydrochloride (WO
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Nutrinova, Nutrition Specialties &Food Ingredients GmbH, Industriepark

wo 200Rehstz $p926 Frankfurt / Main)). The combination with Caggmaxfr} @enoos304
be effected in one formulation, or by separate administration of

compounds of the formula | and Caromax. Caromax(r) can also be
01/8344d mimisseiaieaginntide ¥orha GRDousNOP B4 akdple dRBakelopr sl dessaped in
muesli bars. 15 It will be appreciated that any suitable combination of the

JP2006V@ Afive WerpbiRds WitNVemdBY Ofigrofthe aforementioned compounds

and optionally one or more further pharmacologically active substances is
considered to fall within the scope of protection of the present invention.
WO 2008/017381 65 PCT/EP2007/006594 R R=CH,; CH,-CH, .H Ho

MSH @ganes s inubipshomerpiqZoRen- .0 O 0 Na Na FM-VP4 JTT-501
OH3 N OHO 9~,/0~S11GI 262570 CS-011 Rivoglitazone Oxl ~"JI

MCH @aglxngs-rpaNapicticg Booppne) receptor antagonists (for example NBI-845, A-761,

A-665798, A-798, ATC-0175, T-226296, T-71, GW-803430 or those compounds as
described in WO2005085200, W02005019240, WO200401 1438, W02004012648,
WQ02003015769, W02004072025, WO2005070898, W0O2005070925, WO2004039780,
W02004092181, W02003033476, W02002006245, W0O2002089729, WO2002002744,
WO02003004027, FR2868780, W0O2006010446, WO2006038680, W0O2006044293,
WO2006044174, IP2006176443, WO2006018280, WO2006018279, WO2006118320,
WO2006130075, WO2007018248, W02007012601, WO2007029847, W0O2007024004,
WO2007039462, WO2007042660, WO2007042668, WO2007042669, US2007093508,

US2007093509, WO2007048802, JP2007091649),

CCK-A agonists (for example {2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-cyclohexyl-
ethyl)thiazol-2-ylcarbamoyl]-5,7-dimethylindol-1-yl}acetic acid trifluoroacetic acid salt (WO
99/15525) or SR-146131 (WO 0244150) or SSR-125180), or those as described in
WO2005116034;

serotonin reuptake inhibitors (e.g. dexfenfluramine);

mixed serotonin/dopamine reuptake inhibitors (e.g. bupropion) or fixed combinations of
bupropion with naltrexone;

mixed serotoninergic and noradrenergic compounds {e.g. WO 00/71549);

5-HT receptor agonists, e.g. 1-(3-ethylbenzofuran-7-yl)piperazine oxalic acid salt (WO

01/09111);
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GW-9578 CI K-111 OHOOH~itOOHOHOF 05LY-674 KRP-101 00

WO 2@%91 fN~00HO~OF SSN L¥-510929 GW-501516 Fhr N3 Boss94
HNHN siFVNONaONVNOIl R-103757 BMS-201038 WO

2008/017381 66 PCT/EP2007/006594 H3C H-H3C CHosoNNO
mixed dopamine/norepinephrine/acetylcholine reuptake inhibitors (e.g. tesofensine);
5-HT2C receptor agonists (for example lorcaserin hydrochloride {APD-356) or BVTw933 or
those as described in W0200077010, W0200077001-02, W0O2005019180, W0O2003064423,
WO200242304, W(2005035533, WO2005082859, WO2006077025, WO2006103511);
5-HT6 receptor modulators, for example E-6837 or BVT-74316, or those as described, for
exampie, iﬁ WQO20035058858, WO2007054257;
bombesin receptor agonists (BRS-3 agonists);
galﬂ;cmin receptor antagoni.sts;
growth hormone (e.g. human growth hormone or AOD-9604);
growth hormone-releasing compounds (6-benzyloxy-1-(2-diisopropylaminoethylcarbamoyl)-
3,4-dihyd.r0-1H-isoquinoline—2—carboxylic acid tert-butvl ester (WO 01/85695));
growth hormone secretagogue receptor antagonists (ghrelin antagonists), for exampie
A-778193 or those as described in WO2005030734;
TRH agonists (sce, for example EP 0 462 884);
decoupling 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 (bromocriptin, dopl.'exin);
lipase/amylase inhibitors (e.g. WO 00/40569);
inhibitors of diacylglycerol O-acyltransferases (DGATs), for example BAY-74-4113 or as
described, for example, in US2004/0224997, W02004094618, W0200058491,
WO02005044250, WO2005072740, JP2005206492, WO2005013907, WO2006004200,

WO2006019020, WO2006064189, WO2006082952, WO2006120125, WO2006113919,

WQO2006134317, WO2007016538;
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N OH HN J 0 OPC-14117 JTT-705Br\OHO\O__/CH, /000 Pip/\CH,

WO 206k N 5B£204990 HO NO-1886 0 Hgx, //\ SI H.C CH3 0VO grOMpOtd 006594
CH3 CH3 H3C OH '\\WV'CH3 -~t~ 0VO O BMS-188494 i CH3 H3C CH; 0

- CI-1027 NO HO~~HOBO 01 00HQ OH ATL-962 FR-25890000 n,00
inhibitpgs N Bty #4665 RyRkrse2E A8 pdor example C75 or those as described in

WO02004005277;

inhibitors of stearoyl-CoA delta9 desaturase (SCD1), as described, for example, in
WO2007009236, WO2007044085, W0O2007046867, WO2007046868, WO20070501124,
oxyntomodulin;

oleoyl-estrone;

or agonists or partial agonists of the thyroid honnoﬁe receptor (thyroid hormone receptor

agonists), for example: KB-2115 or those as described in WO20058279, WO200172692,

W0200194293, WO2003084913, W0O2004018421, W0O2005092316, WO2007003419,

W0O2007009913, WO2007039125.

In one embodiment, the further ingredient is varenicline tartrate, a partial agonist of the alpha

4.beta 2 nicotinic acetylcholine receptor.

In one embodiment, the further active ingredient is trodusquemine.

In one embodiment, the further active ingredient is a modulator of the enzyme SIRT1.

In one embodiment of the invention, the further 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 further active ingredient is dexamphetamine or amphetamine.

In one embodiment, the further active ingredient is fenfluramine or dexfenfluramine.
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NH LY-2121260 N5000OH /00H O \0\NNJHHO FoH GKA-5000

WO 2R R0 O FR-225654 WO 2008/017381 67 PCT/EP 200709689 1006504
CICI7/;OHH oNCINH NH KST-48 CI N O HO BMS-477118 JCNi

H-CI~OONO\pOSN~OOOOH HSHOH BVT-2733 HO OH CI
In anoThdi09Bbodiment, the further active ingredient is sibutramine.

in one embodiment, the further active ingredient is mazindoele or phentermin.

In one embodiment, the further active ingredient is a diphenylazetidinone derivative, as

described, for example, in US 6,992,067 or US 7,205,290.

In one embodiment, the compound of the formula I is administered in combination with
dietary fiber, preferably insoluble dietary fiber (see, for example, Carob/ Caromax® (Zunft H
I; et al,, Carob pulp preparation for treatment of hypercholesterolemia, ADVANCES IN
THERAPY (2001 Sep-Oct), 18(5), 230-6.) Caromax is a carob-containing product from
Nutrinova, Nuirition Specialties &Food Ingredients GmbH, Industriepark Hochst, 65926
Frankfurt / Main)). The combination with Caromax” can be effected in one formulation, or by
separate administration of compounds of the formula | and Caromax®. Caromax® can also be

administered in the form of foods, for example in bakery products or muesli bars.

It will be appreciated that any suitable combination of the inventive compounds with one or
more of the aforementioned compounds and optionally one or more further pharmacologically

active substances is considered to fall within the scope of protection of the present invention.
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15 60; all migraine drugs, neuropathy preparations and Parkinson's drugs
w0 2§pesifiedin the Rote Liste 2006, Chapter 61, 66 and 70. Thedmveptiany 006594
further provides processes for preparing the compounds of the general
formula 20 1, wherein the compounds of the formula I are obtained by
proceeding analogously to the following reaction’ seti@mes: Process "A":
WO 2008/017381 74 PCT/EP2007/006594 ROR QROR5\R' N+ HN
g RaC|d 4 LN/NHR5~R1ROG¥ ONHE G, RS5,

R2L it R36 WG'/R"O} K CHz\
RS .R1 R19.W G'L/ N
] Y \
x 2 CF,COOH \N
MK-0364 ABT-279

TAK-475 AS-1552133

S
LT
N T

] O X H2804

CKD-501 (Lobeglitazone Sulfate)
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111 ~AONICH,)p/C'/DE\D_0 R4AER2'y (CH&1,, )pR2R3 AY1MZ
WO 2@8ROBRE R R4, 'L NI~ \N, Y~Y'R3'E D -_A, R1 0 ' R19(RZENR07/006594
special case of the formula | (Y"-R19 in ortho position) Process "A" 5 In a
first process "A", the procedure is to convert a suitably substituted aniline
of the formula A in which the Rl to R5 radicals are present in protected
form if necessary intQ an isocyanate of the formula B. This conversion

Furtheg SH8 5 @OV dd $ot B e I ML RERAE P51 88he or with

o e B hGroE CGA Hon fo rmn sc

S S RO AL BTy o ave 5
ol YA ST RSB G S G othe midazoldine.2,4dione

1 i BT To e comein 1 3 ampound of e ol

all artqingy ;L?Erge o é%’g% SISCIRd Y YR DO s,

all beta receptors, calcium channel blockers and inhibitors of the renin angiotensin system
specified in the Rote Liste 2006, Chapter 27;

all diuretics and perfusion-promoting drugs specified in the Rote Liste 2006, Chapter 36 and
37,

all withdrawal drugs/drugs for the treatment of addictive disorders specified in the Rote Liste
2006, Chapter 39;

all coronary drugs and gastrointestinal drugs specified in the Rote Liste 2006, Chapter 55 and
60

all migraine drugs, neuropathy preparations and Parkinson’s drugs specified in the Rote Liste

2006, Chapter 61, 66 and 70.

The invention further provides processes for preparing the compounds of the general formula
1, wherein the compounds of the formula I are obtained by proceeding analogously to the
following reaction schemes:

Process "A'"::
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alkylating it with a suitably substituted compound Q where Z may be one
WO ﬁ E%’qurﬂ}ajg}:bstltuents as described aﬂove in formula I, and Yo @ﬁ%@%ﬁwg%sgﬁl
alogen atom, preferably a bromine atom, or else a suitably protecte
amino function (e.g. isoindole-1,3-dion-2-yl or N=CH-N(CH3)2), and V is
elther also a halogen atom, preferably a chlorine or bromine atom, ongs,lgR
rexample 5 N 0:S02+&6H4-4-Ci cal or an,Q- SOZ@HB radi
~ 78 dn O-SO ol radmal"f’?btam IaéNggmpound NMMTan befco er’lﬁe’
G\fLcher under Buchwald -Hartwig cqgldlgb\nsR(ﬁ g.. S.L.Buchvfald f’%dm 0
“Acd?Chem. Res. 1998, 31, 805; J.F. Hﬁrtﬁwg etal.: J. Org. ChemR21999
"8455575-5580; J.P.Wolfe et al.: J./@TgsChem. 2000, 65, 144,1157;
M.D.Charles et al.: Org. Lett. 2605, 7, 5065- -68) to compouynds of héHx~
ormula H. In M, Y" is defined as Br and NH2 10 respectiyély whe W
defined as NH2 and Br respectively in the reactant 0. Of the furth f
coversion of the compound L tocgm Lompound H can be effected by ¢

alkylating L by reacting it with a com'oim&@,fgthe fofmula N where V may

A

be defined as just outlined, andznHerelY2 may hé defined as NHuprO
RS /LN p;;ptectlng groups. khexco undXin turn shay be obtamﬂe §/
““rgacting P in which V e defined‘as desefibed above and’Wh 3;5 YIHP,,
R4” ~E|5Dbﬁ®m|ne or NH2 a possibly substitujed R19-W compF(gflJn(\)‘3 Oricfer,
Hor examdﬁ??’pBucpwald Hartwig conditioffs. In this case, W is d&fined as
NH2 whgg@/deflned as Br and as Br when Y1%% defineg-as NH2. K|9
is defined bstituted or unsupstityted aryl, heter
heteroaryl. Ay protectlng groEﬂ)s Nt in co und H may be
removed at the end and tth mgaﬂ Jmay, if required, be converted
further by means of standa?daﬁeam ns H-ar,N-protecting group
according to NRI7. The formuia 'sho ere constitutes a special case
of the formula | in Whe;gg ctftl_ee0 --R19 tadicaFin formula I is in the ortho
position; this radicajvmaeyn uﬁbﬁa&@mutandls also be present in the meta
or para position. 25 WO 2008/017381 76 PCT/EP2007/006594 One
variant of process "A" is process "A™:
Process "A"

In a first prbcess "A", the procedure is to convert a s*aifiably substituted aniline of the formula
A in which the R1 to RS radicals are present in protected form if necessary into an isocyanate
of the formula B. This conversion can be performed, for example, with phosgene in toluene or
with diphosgene. or triphosgene. The isocyanate B is subsequently reacted with the methyl
ester or another ester (e.g. tert-butyl) of the amino acid J in which R aﬁd R’ are each as
defined in formula I, or a salt of an ester of the amino acid J with addition of a base {(e.g.
triethylamine) to give a urea of the formula K. This urea can be ring-closed under basic or
acidic conditions, preferably acidic conditions, to give the imidazolidine-2,4-dione of the
formula L. The further conversion to a compound of the formula H, which is the ortho-

substituted special case of a compound of the formula I, can, for example, be effected by
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NH,ROR R5.,R10"RIORS\R' L A+ ~N\O~ base HN Ry acid R4- L

WO 29@%\5_@%8? R'R4' G~E1 R2 0 0 NH J]I,—R3 J, R5~~1\ R1 R3§@~%~j§69%65§4

11 R2 WG'~/R' 'D%R2\V'Z K (CH,)p (CHzV O

R19-W N ,GNuN,HO Il YIIV, VED~R10O (CH2pR2Y7MZ ROp
alkylafRTe NitlG doiRbIR3ubEiNRT c@dfonRIBWh&R2 Z may be one or more substituents
as described above in formula I, and Y is either a halogen atom, preferably a bromine atom, or
else a suitably protected amino function {e.g. isoindole-1,3-dion-2-yl or N=CH-N(CHa),), and
V is either also a halogen atom, preferably a chiorine or bromine atom, or else, for example,
an O-S0,-C¢H:-4-CHj; radical or an 0-S0,-CHjy radical or an O-80,-CF; radical to obtain the
compound M. M can be converted further under Buchwald-Hartwig conditions (e.g.:
S.L.Buchwald et al.: Acc. Chem. Res. 1998, 37, 805; J.F. Hartwig et al.: J. Org. Chemn. 1999,
64, 5575-5580; J.P.Wolfe et al.: J. Org. Chem. 20’00,.65, 144-1157; M.D.Charles et al.: Org.
Lett. 2005, 7, 3965-68) to compounds of the formula . In M, Y’ 15 defined as Br and NH;
respectively when W is defined as NH, and Br respectively in the reactant O.
Or the further conversion of the compound L to the compound H can be effected by
alky}ating L by reacting 1t with a compound of the formula N where V may be defined as just
outlined, and where Y2 may be defined as NH or N-protecting groups. The compound N in
turn may be obtained by reacting P in which V may be defined as described above and where
Y1 is bromine or NH; with a possibly substituted R19-W compound @ under, for example,
Buchwald-Hartwig conditions. In this case, W is defined as NH; when Y1 1s defined as Br
and as Br when Y1 is defined as NH,. R19 is defined as substituted or unsubstituted aryl,
heteroaryl or bicyclic heteroaryl.
Any protecting groups present in compound H may be removed at the end and the Y’ radiéal
may, if required, be converted further by means of standard reactions of NH or N-protecting
group according to NR17.
The formula H shown here constitutes a special case of the formuia I in which the Y’’-R19
radical in formula I is in the ortho position; this radical may, mutatis mutandis, also be present

in the meta or para position,
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HZ special case of the formula I (Y"-R19 in ortho position) 5 Process "A™
", the amine A is reacted with the isocyanate g‘l‘?
WO 2(zllllac:%ﬁzlb(gzster J'to form the compound E&' The further steps maqj ﬁgg@éooww
as in process "A". In another process "B" 10 WO 2008/017381 77
One vRETVEPR00FIO085MD R 1ONR, iJ Ni+\ (CH)P R base \p O acid
R4° NN % CH R5,;AR1/\NO~/E z)PY R4~O"E'D,R2ZHCOZO
NHO R3 'CA'R1IORS\R12 R3(AGBp\D\Z alkylation R4 E R2 or
R3 reductive R19-W amination O activation X R NHz z + H,N i(0\

N5~ L~AR1RO|RSORR R o, R
RS )\ R1 Oa O R H R
(i- ﬁ* + \‘N 0\ base HN R acid R4\ b N NH
Gy Do R ” o P
rR4” \l? “Rr2 0 0 E \ﬂ/
R3 N Rs\L ©
A ¢

(CH,)

o) R
P ?5 HR
R4\ /L
N

special case of the formuial
(¥"-R19 in ortho position)

Process "A’"
In process "A’", the amine A is reacted with the isocyanate of the amino acid ester J” to form

the compound K. The further steps may be effected as 1n process "A".

In another process "B"
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| Il R4'O~EID,R2D E R4'11-L~NN~)pY Y"R3R3 'Y DG 0Y CHz ~R19
WO 2 BaiH4; special case of the formul?afl (Y"-R19 in ortho po?‘ﬁ‘?‘??ﬂ?ZOO?/OOéSQé@
rocess "B" 5 the isocyanate B is reacted with a suitably substituted
amlno acid ester derivative C in which the particular substituents are
opjtonally provided with protectlng grolps, agnghere the methyl estar R e
xéhown in the f an_estesizand Ne
i,)bxdi‘hlne ora ¢ - -?:\H:%_oT“' Whe I YOO,
S DERCH-N(CHg)2), with adR tion of abase (@ gzwethylamlne) toRg3|ve;a r1 ©
fyrea of the formula F. The amino acid estéfdefivative C 10 may be® e =X
prépared from the compound Din which Zerp@)gg) \Qpe or more z
substituents as descriff8t*4bove in fofmula I, ggd where Y is bromine or
protected amino functiefictiad X is a (CH2)p-U moiety, in which U ist1e-w
defined as Cl, Br, I, 0-802-C6H4-4-CH3, 0-SO2-CH3 Or 0-SO2-CF3,
VAt *8h amino acid ester of the formula E in which R and R’ are each as

defined in formula | underRaIkyIating conditions. Alternatively, the
,@,ompound of mula be 15 obtained by reductively animating
Ny )mepaldehyﬂe and Va§ escribed above and X = ( ‘CHO) with

1 t}‘be amino acid derivative E. EThe urea F can be rlng.ﬁcloﬁedN n Ner basic or
Ra“SE{cidie conditions, preferably acidic conditions, to glveé?thé/ g “gcw .

Fﬁ’nldazolldlne 2,4-dione of the WO 2008/017381 78 POD'F/EBZOO 65949
formula G. Depending on whether Y in the compound 6? the f Gis
bromine or NH2, reaction with compounds of the formula 0 in which W is
either NH2 or bromine under Buchwald-Hartwig condmems:m@p@r@@ufaf
compounds of the formula H. Any protecting groups pfedent i e~
compound H may be removed at the end and the Y"

Process "B"

the isocyanate B is reacted with a suitably substituted amino acid ester derivative € in which
the particular substituents are optionally provided with protecting groups, and where the
methyl ester shown in the scheme is a nonlimiting example of an ester, and where Y 1s
bromine or a protected amino function {e.g. N-CO-CHj or N=CH-N({CHa),), with addition of
a base (e.g. triethylamine) to give a urea of the formula F. The amino acid ester derivative C
may be prepared from the compound D in which Z may be one or more substituents as
described above in formula I, and where Y is bromine or a protected amino function and X 1s
a (CHa),~U moiety, in which U is defined as Cl, Br, I, O-SO,-CgHs-4-CHs, O-SO,-CHs or
0-SO,-CFs, with an amino acid ester of the formula E in which R and R’ are each as defined
in formula I under alkylating conditions. Alternatively, the compound of the formula C can be
obtained by reductively aminating the aldehyde D (Z and Y as described above and X =
{(CH2),-CHO) with the amino acid derivative £. The urea F can be ring-closed under basic or

acidic conditions, preferably acidic conditions, to give the imidazolidine-2,4-dione of the
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5 radical can, if required, be reacted further by means of standard

W 25@@% on f NH according to NR177§'he formula H shown %/EP?OO’?/O%SM
© constllltutes a special case of the formula t in which the Y"-RI 9 radical in

formula | is in the ortho position; this radical may, rnutatis mudandis, also
formubeiiniepemietg @r parahpoditionhd Conpafurtldtipr deess! (RFosdssti@t) @ NI,
'e~ORO~Rpbase kOYH+H2N R acidN"'NH/IOHRRIXI \OR O
reactida WitK Mnalkytatiart (GHR)R1Y OaictivatidnV? 1REITHS RE GCor-bB(OM) 20@el 1
R3E'O- AJOR'ORR2R~"'0\+R" HN N-\ 0 CH2)p oxidative
BuchvedldvidationeN diditi dhapytatiors with pouidS )y foktranglibbronic acids 0/ 1
0T1
Any protecting groups present in the compound H may be removed at the end and the Y™’

radical can, if required, be reacted further by means of standard reactions of NH according to
NRI17.

The formula H shown here constitutes a special case of the formula [ in which the Y*’-R19
radical in formula I is in the ortho position; this radical may, mutatis mudandis, also be in the

meta or para position.

In a further process (Process "C")

/
Q O
R o, FR
R
e} base o} . } <
¥ HN ~ — }_n acid N. NH
Rr' —
o N g R
=

. o)
5 K /
8 v
{CH,Jp”

alkylation
Y
[ activation Z
F'§5

NH, Rd_ L
G YS{OH)Z Q
Ij

E
R3™ T pEAN o, R -0
T R1 R o R
R2 $ { R’
HN N
CH,)p oxidative elimination N N
A N-arylaticn with Y s Y ~ CHZ){)Y
A arylboronic acids o 4
T 7 .

-

z
R M‘
0 R o)
5 R ‘ R5 R
' R19-W N
® Ne(ch,) Y LY
.l,l 2P -
De Y 0 ALY 0
R37 Npo R19
', R'l g
r2 G R2
z H z

special care of the formula |
(Y"-R19 in ortho position}

Process "C"
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ZM. RSORIR5R'\+ RA~GLR19-W R4 LII\\II /YN JNE~H Y. OE

WO 205‘8/5'1%)3%\( R3~E p:IONI R3/\D ~II—@NI' RI9 R2 GR2 Z H % (spegialeai§ns504
of the formula | (Y" R19 in ortho position) Process "C" WO 2008/017381

79 PCT/EP2007/006594 p-methoxybenzyl isocyanate B' is reacted with
an amino acid ester, for example E, in which R and R' are each defined
as specified in formula | under basic conditions to give the urea K'. The

p-methmed sindnsbeyamgeck S daantidraiéivio embasissberditiofs, peefeiadlyiacidich
conditions, to 5 give the imidazolidine-2,4-dione of the formula L'. The

R and 85rmpounblsdinadesbrairifddop foanting tad admpognaditionitls ghee the urea K.
compounds Q under allcylating conditions. Z, V and Y in the compounds

The urgr dfécendis defirdosad spduifiedlin proceesTnditiphe, prrietidxyisehegnditions, to
group in the compounds M' can be eliminated oxidatively to obtain the

give theompbuanbdite-THedivegyibtionfooride Imidenivogeneds M inteorhisoraddyy
of the formula T using arylboronic acids of the 10 formula S, according to

reactingrfsessepandebinbtotforenanpids ¢ viden Byiatale SvNEETSTZ280md Y in
1095-1097 or D.M.T.Chan et al.: Tetrahedron Lett. 1998, 39, 2933-2936,

the comtforags @ aipsesitdastedfosnasid © IDBEpeading ‘o Whethehyxiberay! group in
compound of the formula G' is bromine or NH2, reaction with compounds

the compehiade i Uearobin siRiskrind g artriéralHe ehtdrdhfisenpeiids 7. The N-arylation
Hartwig-Buchwald conditions canfprepare compounds of the formula H.

of the imide nitrogen atom in compounds of the formula 7 using arylboronic acids of the

formula §, according to processes as described, for exampie, in J.-B.Lan et al.: SYNLETT
2004, 1095-1097 or D.M.T.Chan et al.: Tetrahedron Lett. 1998, 39, 2033-2936, affords
compounds of the formula G, Depending on whether Y~ in the compound of the formula G’
is bromine or NH,, reaction with compounds of the formula O in which W is either NH; or
bromine under Hartwig-Buchwald conditions can prepare compounds of the formula H.

Any protecting groups present in compound H can be removed at the end and the Y™’ radical
can, if required, be reacted further by means of standard reactions of NH according to NR17.
The formula H shown here constitutes a special case of the formula T in which the Y*’-R19
radical in formula I is present in the ortho position; this radical may, mutatis mudandis, also

be present in the meta or para position.

A further process "D" finds use especially in the synthesis of alkyi-, cycloalkyl-, cycloalkenyl,
arylalkvlene-, heteroarylalkylene-, aryloxy-, heteroaryloxy, alkyloxy-, alkylthio-,
cycloalkylthio-, arylthio-, heteroarylthio-, alkylcarbonyl-, cvcloallkylcarbonyi-, arylcarbonyl-,
heteroarylcarbonyl-, aryl- and heteroaryl-substituted N3-aryl- or N3-heteroaryl-substituted

imidazolidine-2,4-diones.



15 Any protecting groups present in compound H can be removed at the
WO 2689/@{‘%%'?9 Y" radical can, if requir g be reacted further bﬁ@?@ﬁ@é?/oom%
standard reactions of NH according to NR17. The formula H shown here
constitutes a special case of the formula | in which the Y"-R19 radical in
formula | is present in the ortho position; this radical may, mutatis
mudandis, also be present in the meta or para position. 20 A further
rocess "D" fifi € E¥pecially in the $¥thesis of alkyl-, cycloalkyl-,
iygr&hlkenyl aryladioytene-, heteroﬁsryd |'§ﬁe- aryloxy- heteroaryloxy,
- aLléyloxy- aIkyIﬁhm—J,angyg@aQIkylthlo 3 4a6¥L[l:no het&PBEHyfthirocess ™" of
g;kyﬁ:arbonyl——cycbarkyrcarbonyl- aryl%grbonyl- heteroarylcarbonyl-,
gryl and heteroaryl-substituted N3-aryl-,or N3-heteroaryl-substituted 25
imidazolidine-2,4-diones. WO 2008/017381 80 PCT/EP2007/006594 NH
2 %oronic acid NHx or R5,L KA'R1 R2-boronic ester RS,L~ AR1 1 h or I

R2=

continue as In process "A" or "B" R410* E 'D" Hal R2-BFI alkali metal
R4'O~EID,R2 R3R3 A'A R2 = Halogen NHz NH NH, RS~LXA.R1 s R5

2 RIR5L~AR111s0 I} continue as in ~ 0 R4~Q *E,{I;)S B'O
st ﬁEu R4%:§1E3 procé A™Or "B" R4’ G'E'D Ha RAR3 OR3uA Al

R4 / sg- \B’O R2-Hal R4’G"!§.’/D\R2 " process "A" or "B”
! "
R3 O R3
A A" A
R2 = halogen
Process "D"

h

To prepare compounds in which, for example, R2 = alkyl, cycloalkyl, cycloalkenyl, aryl or
heteroaryl or another of the above-described radicals, the procedure may be to react a
compound of the formula 4 in which the amino function is optionally provided with a
protecting group and R2 is halogen, preferably bromine or chlorine, with an alkyl-,

10 | cycloalkyl-, cycloalkenyl-, aryi- or heteroarylboronic acid or an ester derivative thereof or an
R2 trifluoroborate under cénditions as described, for example, in J. Zhou and G. C. Fu, J. Am.
Chem. Soc. 126 (2004) 1340-1341; F. Gonzales-Bobes and G. C. Fu, J. Am. Chem. Soc. 128
(2006) 5360-5361; D. J. Wallace and C.-Y. Chen, Tetrahedron Letters 43 (2002) 6987-6990;
T. E. Barder et al., J. Am. Chem. Soc. 127 (2005) 4685-4696, D. W. Old et al., J. Am. Chem.

15 Soc. 120 (1998)9722; T. E. Barder and St. L. Buchwald, Org. Lett. 6 (2004) 2649-2652. The
further reaction of the compound 4 thus substituted by R2 can be effected as described for the
process "A" and "B".

In process "D", the procedure may also be to react the compound 4’ where R2 is halogen,

preferably chlorine or bromine, under palladium catalysis, with a diboron compound, e.g.
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R2 = halogen Process "D" 5 To prepare compounds in which, for
WO 2@xamptes R2 = alkyl, cycloalkyl, cyclgalkenyl, aryl or heteroaryt-grramothenss94
of the above-described radicals, the procedure may be to react a
compound of the formula A" in which the amino function is optionally
bis(pingrelatdiReten PEteEcsg oo AHERS ReHATEYER Dreférap R biomike or
chlorine, with an alkyl-, 10 cycloalkyl-, cycloalkenyl-, aryl- or
C(CH\eteloBn ihBPolica deTther HePe Stisr GepRAE GHEP G ¥iiethwish an organohalogen
trifluoroborate under conditions as described, for example, in J. Zhou and
compognER el 1o g vecRBmoWEs of she o a 440 vhieh k2 Bols sedddbes
and G. C. Fu, J. Am. Chem. Soc. 128 (2006) 5360-5361; D. J. Wallace .
cycloatipd e ayylCHassubstraIsatiFerrlieteie dyacho regsyuwsgss! the forpylgdf canin
etal., J. Am. Chem. Soc. 127 (2005) 4685-4696; D. W. Old et al., J. Am.
turn beEsried Serling to@Es; 07220 & Barder and St. L. Buchwald, Org.
Lett. 6 (2004) 2649-2652. The further reaction of the compound A thus
substituted by R2 can be effected as described for the process "A" and
"B". In process "D", the procedure may also be to react the ciompound A'
CompQudicrRBI praslied, ThrdnstaBry SHIGHNG 67 brotine SRty pat it -2k
catalysis, with a_diboron compound, e.g. WO 2008/0é1 38181
OIS -G R RROtTHOBES IR b A SIS BN PEoRGFE (s IRRe e
the formulaA” where R2 is -B(%(CHB)Z-C(CHS 2-0). In a further s%
formulpd daethe c e FekdEd A A SRYARSh B YRR dORTRHTING BEMHAF
give comgounds of the formula A in which R2 is, for ex

to le,
correspgRIBAGI-BIaLN P PHE I EB B EHV A Ho TS BIRAM 1HE CoMTsaRALs gpd

the formula H_can 5n  turn be effected accordin

ces UGBS IR BT A AP R R 1% (357 15 ?%@?5@%@;’%;@%‘}1
-Q/S-CHz-aryl, - -CH2- roaryl, -O/S-ary], -O/S- roaryl.can .

Syt A TN ARG bt SRS A 1 v LG B (200S) §146-
referably bromine or chlorine, by reaction wj ondin

8149; Erc\éhﬁg%l}gpﬂ@n%ﬁsfbéﬁg?%@a §%?‘ﬁt% %ﬁ%ﬁ%{é\?}%é 27ﬁc%%ré§f'eproarylsgand

Compounds of the formula 4 in which R2 is -CHj-aryl or ~CHj-heteroaryl may be obtained,
for example, from compounds of the formula 4"’ by reaction with halomethylaryls or
halomethylheteroaryls where halogen is preferably bromine or chlorine under basic conditions
and palladium catalysis (see also S. M. Nobre and A. L. Monteiro, Tetrahedron Letters 45

(2004) 8225-8228; S. Langle et al., Tetrahedron Letters 44 (2003) 9255-9258).

Compounds as obtainable via process "D" can also be obtained in a further process "E".



cesium carbonate under palladium or copper catalysis (see also R. Frlan
wo 28097 Kkdkelj; Synthesis 14 (2006) 2271-2285; A. V. VorogushingidoJoos3594
Am. Chem. Soc. 127 (2005) 8146- 8149; F. Y. Kwong and St. L.
Buchwald, Org. Lett. 4 (2002) 3517-3520). 15 Compounds of the formula
A}ywhich R2 ise-CH2-aryl or -CH2-hetejoaryl may be obtained, fq °
ample, #omeéﬁémndsﬁhe forrmila ™ by reactign withras i [\,
RS Hajefilethylaryls 8% halomethylhetergetylgivhere halogen is prej&ra%ﬁl Y
R4,é@£r,(ﬂm'rl1e or chloring under basic corelitighs .and palladium cabilysg (See’
dlso S. M. Nobre and A. L. Monteiro, Tietrahedron Letters 45 (2002)
822518228:; S. Langle et al., TetrahBtlror§ Lettérs 44 (2003) 9255-9258).
0 Compounds as obtainable vid proce<g "D" can also be Gbtamed in

further process "E": WO 2008/017381 sqgaw/epﬂzoowooéé‘@ﬂ"ﬁ’f‘% R}~0

R’

LT

1. _O\I\~-R' RS R1 + H2NO\ base HN ARa@¢tacid R4 G-LHURNH Wy’

EYT°NH 11 R4~G~EID,Hal RS~LJ\AREFRS/ ®I+\Ri 0 L1 | | Il Hal R3

_ -D- BI R4' E Hal K1 R3 R2-boronic gcid or R2-boronic acid "
Rg-boronic ester or or R2-boronic est RZ;QFI alkali metal' activ§tio orf .r*

RS- B@zﬁﬁ alkali metal' R p R i ®] acid R‘\GfLYu NH
L7A 07 nu £ i
A, AP RS )\ R1 R3” ~pF “R1 O
R4” “ETTR2 ~ TN ! L1
R3 s B R2
a1 R2 = halogen rR4” Q‘%’ “~Rr2
K1 R3

continue as in
process "A" or "B"

o «Bﬁ‘i
Ej 0}5 o R2-halogen

acid R4,
P ——_ad

continue as in
process "A" or "B"

Process "E"
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»H2 HN(p\ RS \\~/ R5/~IM\R1L.R"acidR41 G _L~N"'NH\L/I10NH -1l

WO 2088/E,7A80 W4 E'~-R2 R5~ IR1 D R§3l L~ A R2 Lf R3 R2 =Ipalogere007/0065%4
R4'GIIE'D , R2 Al KI R3 continue as in process "A"or "B" p10R5\ +R'
a-0R5y--{R" HHR4 R'acidR4 LNH _~G'L'/NHONHIEDSD
R3~E-R5,LJNIR1R3IR1L1BROL1"111DHalr~'"_ R4'G E Hal

K1 R3 0 R2-halogen. 0
To prepare compounds 11 which, for example, R2 = alkyl, cycloalkyl, cycloalkenyl, aryl or

heteroaryl or another of the above-described radicals, the procedure may be to react a
compound of the formula KT or LI, which are obtained, for example, as described in process
"A", and in which R2 is halogen, preferably bromine or chlorine, with an alkyl-, cycloalkyl-,
cycloalkenyl-, aryl- or heteroarylboronic acid or an ester derivative thereof or an R2
trifluoroborate under conditions as described, for example, in J. Zhou and G. C. Fu, . Am.
Chem. Soc. 126 (2004) 1340-1341; F. Gonzales-Bobes and G. C. Fu, J. Am. Chem. Soc. 128
(2006) 5360-5361; D. J. Wallace and C.-Y. Chen, Tetrahedron Letters 43 (2002) 6987-6990;
T. E. Barder et al., J. Am. Chem. Soc. 127 (2005) 4685-4696; D. W. Old et al., J. Am. Chem.
Soc. 120 (1998) 9722; T. E. Barder and St. L. Buchwald, Org. Lett. 6 (2004) 2649-2652. The
further conversion of the compounds KI7* and L7’ thus substituted by R2 can be effected as
described for process "A" and "B".

As described for process "D", the procedure in process "E" may also be to react the

compounds KI or LI with a diboron compound, for example bis(pinacolato)diboron, to give

"'-..B/O

\

0
the aryl boronate of the formula KI1°’ or L1’’ where R2 is . In a further step,
these compounds can be reacted with an organohalogen compound R2-Hal to give
compounds of the formula K1’ or L1’ in which R2 is, for example, cycloalkyl or aryl. The
subsequent reaction to obtain the inventive compounds can be effected as described above for
process "A" or "B".
The compounds with the further definitions of R2, which can be prepared by process "D", can

also be prepared by process "E" by conversion of stages K7 or L1.
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oaa/ICRR1\~-R HIRTIG\DRRHN "L R, R2-halogen R'0 acid R4 If
ONHONH 11y R5,LJ\ ~{{1 R5, RI R3'E'D%A ;
wo 2&%@@% 0 R4iGC EiD.R2 R2 B Ki"R30~..[ R3 K1’ \/i@eﬁéﬁﬁgde@%“%
"A" or "B" Process "E" WO 2008/017381 83 PCT/EP2007/006594 To
The epigparevadanplings sevehtchutbeexample, (B2 imatkybroydlealkytstricting it to the
cycloalkenyl, aryl or heteroaryl or another of the above-described
produtadisdlsxthelpresedivafitay hetie eeasidescompound of the formula Kl or
LI, which are obtained, for example, as described in process 5 "A", and in
which R2 is halogen, preferably bromine or chlorine, with an alkyl-,
cycloalkyl-, cycloalkenyl-, aryl- or heteroarylboronic acid or an ester
Generdesivatitedifiereaftbodin R2 trifluoroborate under conditions as described,
for example, in J. Thou and G. C. Fu, J. Am. Chem. Soc. 126 (2004)
'H NMR40-1341; F. Gonzales-Robes and G. C. Fu, J. Am. Chem. Soc. 128
(2006) 5360-5361; D. J. Wallace and C.-Y. Chen, Tetrahedron Letters 43
The 'H2002) 69876998 measured in deuterated dimethyl sulfoxide on a 500 MHz

instrument (Bruker DRX 500) at 300 K. Data: d in ppm, multiplicity (s for singlet, d for

doublet, t for triplet, q for quartet, m for multiplet), x H {number of hydrogen atoms)

- HPLC/MS:

The HPLC-MS measurements were performed on a Waters LCT instrument.

Column: YMC Jsphere 33x2 4 um; gradient [A]; (acetonitrilet+ 0.05% trifluoroacetic acid) :
(water .+ 0.05% trifluoroacetic acid) 5:95 (0 minutes) to 95:5 (3 minutes); gradient [B]:
(acetonitrile+ 0.05% trifluoroacetic acid) : (water + 0.05% trifluoroacetic acid) 5:95 (0
minutes) to 95:5 (2.5 minutes) to 95:5 (3.0 minutes); gradient [C3: (acetonitrile+ 0.05%
trifluoroacetic acid) : (water + 0.05% trifluoroacetic acid) 5:95 (0 minutes) to 95:5 (3.4
minutes) to 95:5 (4.4 minutes); gradient [D]: (acetonitrile+ 0.05% trifluoroacetic acid) :
(water + 0.05% trifluoroacetic acid) 2:98 (1 minute) to 95:5 (5 minutes) to 95:5 (6.25
minutes); gradient [E]: (acetonitrilet 0.05% trifluoroacetic acid) : (water + 0.05%
trifluorcacetic acid) 5:95 (0 minutes) to 5:95 (0.5 minutes) to 95:5 (3.5 muinutes) to 95:5 (4.0
minutes); gradient [F]: column: YMC Jsphere ODS H80 20x2 mm , 4 um; (water + 0.05%
trifluoroacetic acid) : (acetonitrile + 0.05% trifluoroacetic acid) 96:4 (0 minutes) to 5:95 (2
minutes) to 96:4 (2.4 minutes); detector: Tecan-LCT.

Chromatographic purification methods:

[RP1]: Flow rate: 30 ml/min; gradient: acetonitrile/water + 0.1% trifluoroacetic acid; 30 min.

column: XTerra C18 5 um 30x100 mm; detection: MS (ESI}), UV (DAD).
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10 T. E. Barder et al., J. Am. Chem. Soc. 127 (2005) 4685-4696: D. W.

w0 28e@t-alk;J. Am. Chem. Soc. 120 (4998) 9722; T. E. Bardepame:$bob7/006594

Buchwald, Org. Lett. 6 (2004) 2649-2652. The further conversion of the
compounds KI' and LI' thus substituted by R2 can be effected as

[RP2] delseritrsel fordprdceiss sradamd mRetonstdeserbad o prod@serqectifercid; 20 min.

procedure in process "E" may also be to react the 15 compounds Kl or L1

columpyith editfolSnl @ ariptUrd fsexdatasieonis(bmdcdlald)dboréh: to give B.O

O the aryl boronate of the formula K1 " or LI " where R2 is In a further
step, these compounds can be reacted with an organohalogen compound
R2-Hal to give compounds of the fonnula KI' or LI' in which R2 is, for

Exampdgdinple-Idytt&amg ol 2y Hditre - ubsdyasianinirer foispearetidan-1-yll-

1)

inventive compounds can be effected as described above for 20 process
"A" or "BriTheorshghedheRzari ke further definitions of R2, which can be
prepared by process "D", can also be prepared by process "E" by
conversion of stages Kl or L1. WO 2Q08/017, 84 PCT/EP2007/006594
The examples which follgw. s o further il ate the invention without
restricting it to the products ang-émbodiments gescribed in the examples.
General experimental methogs;. 5'H NMRThe 'H NMR spectra were
measured in deuterated dimethyl sulfoxid a 500 MHz instrument
(Bruker DRX 500) at 300 K. Data: d in ppm, multiplicity (s for singlet, d for
doublet, t for triplet, q for quartet, m for multiplet), x H (number of
hydrogen atoms) HPLC/MS: 10 The HPLC-MS measurements were
pertguned06fa-YWatersdGlingirgiesin Gehandin YIMG -Jspittrerddxthglm;
gradient [A]: (acetonitrile+ 0.05% trifluoroacetic acid) (water 0.05%
trifleraacieticiapid) 5:95 (0 minutes) to 95:5 (3 minutes); gradient [B]:

Compound 1.1 can be prepared by process "A". To this end, 14.74 g (79.21 mmol) of
4-amino-2-trifluoromethylbenzonitrile were dissolved in 200 ml of dry acetonitrile.
This solution was added dropwise with stirring to a 20% solution, heated to 70°C, of
phosgene in toluene and then stirred for 1 h. The cooled reaction solution was
concentrated under reduced pressure, and the residue was taken up with toluene and
concentrated again under reduced pressure. Finally, the residue was dissolved in

150 ml of drﬁ acetonitrile and the solution was admixed with 15.5 g (79.21 mmol) of
tert-butyl 2-amino-2-methyipropionate hydrochloride with stirring. 12.02 g

(118.8 mmol) of triethylamine were slowly added dropwise to the reaction mixture
which was then stirred at room temperature for 45 min. Thereafter, the mixture was
admixed cautiously with 50 ml of concentrated hydrochloric acid and stirred at 70°C
for 1 h. The cooled reaction mixture was concentrated under reduced preﬁsuz‘e and the
residue was admixed with ethyl acetate and water, The organic phase Wés removed,

washed with saturated sodium carbonate solution and then with water, dried over
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(acetonitrile+ 0.05% trifluoroacetic acid) : (water + 0.05% trifluoroacetic

WO 2664d) 2189 (0 minutes) to 95:5 (2.5 mynutes) to 95:5 (3.0 Minte$kpP2007/006594

2)

gradient [C]: (acetonitrile+ 0.05% 15 trifluoroacetic acid) : (water + 0.05%
trifluoroacetic acid) 5:95 (0 minutes) to 95:5 (3.4 minutes) to 95:5 (4.4
nsirlites R udfeleidhiteln]: qad ctmsrilered UBdy rifuere atetitsei by apsidiervas
0.05% trifluoroacetic acid) 2:98 (1 minute) to 95:5 (5 minutes) to 95:5

(G2 edihvsprepagienhE)n (dbetatatitéth B:d3epiwmigivacetiaigerl) 2 & (90%
(water + 0.05% trifluoroacetic acid) 5:95 (0 minutes) to 5:95 (0.5 minutes)
toyigBIbqBIS frinditesihy 9535l {ax0ipodimalites) | glaesrtlposertimipermaitile
Jsphere ODS H80 20x2 mm, 4 m; (water + 0.05% _trifluoroacetic acid) :
(debtoithuihe moioBpeHHENERIE Achy9elti@edinutes) to 5:95 (2

minutes) to 96:4 (2.4 minutes); detector: Tecan-LCT. Chromatographic
purification methods: [RP I]: Flow rate: 30 ml/min; gradient:

acetonitrile/water + 0.1 % trifluoroacetic acid; 30 min. 25 column: XTerra
Cieenasrs BoXIH A uerseary IS Esp - D Al e Baphdin 7381 -2-
85 PCT/EP2007/006594 [RP2]: Flow rate: 150 ml/min; gradient:
atefoRremhstemetvdaiitddroacetic acid; 20 min. column: XTerra C18

10 tm 50x250 mm; detection: MS (ESI), UV (DAD). Example 1:

4G ampoiRk iy ISR BRI R AT MIN oD EA A ARtz of dirt /Ly -gmol) of
2-trifluoromethylbenzonitrile N- NyN F NH _F F 1) Preparation of , )
asmpintetil sl 4tk &iffitazsianAioy §-bramerBrbirgmisenygiitifgolved in
(1.1): 10 Compound_ 1,1 can he prepared by pracess "A". To this end, . .
140747 eF ST PERIABIYUF: &dgﬁﬁﬁé-‘ﬁl@ﬁﬁaoﬁ%&\@ﬁ%ﬂﬁ’éﬁ%hﬁﬁ&%%nd stirred at
dissolved in 200 m] of dry acetonitrile, This solution was added dropwise

WHEK SHHTAREEE 2 60% SBITR Y PsHR o HR5E OB PHYEY Bfe § %iifén‘%@h%{a’fef’

then stirred for 1 It. The cooled reaction solution was :
the mixture was extracted by s%aking Witﬂ et%;l?i acetate, and the organic phase was

dried over sodium sulfate, filtered and concentrated under reduced pressure. The
residue was purified by chromatography on silica gel with 3:1 heptane/ethy! acetate.
28.5 g (86% yield) of 4-[3-(2-bromobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-

y11-2-triflucromethylbenzonitrile (1.2) with the melting point 56-58°C were obtained.

Preparation of 4-[4,4-dimethyl-2,5-dioxo-3-(2-phenylaminobenzyl)imidazolidin-1-yl]-
2-trifluoromethylbenzonitrile (1):

To prepare the compound of example 1, the procedure may be according to process
"A". To this end, under an argon atmosphere, 49.98 mg (0.107 mmol) of compound
1.2, 14.98 mg (0.161 mmol) of aniline, 164.8 mg of cesium carbonate, 2.4 mg of
palladium(il) acetate and 12.4 mg of 9,9-dimethyl-4,5-bis(diphenylphosphino)-
xanthene were added successively to 20 ml of dry dioxane and the mixture was stured

at 80°C for 8 h. The cooled reaction mixture was admixed with water and ethyl
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concentrated under reduced pressure, and the residue was taken up with
w0 2iekienesand 15 concentrated again ypder reduced pressurepiinallys 40€/006594
residue was dissolved in 150 ml of dry acetonitrile and the solution was
admixed with 15.5 g (79.21 mmol) of tert-butyl
2agehitio-mdribehyiproviohate Wyslroaivrit dithosurringivie 0dfe¢ peg .8
mmol) of triethylamine were slowly added dropwise to the reaction mixture
wihitkeniasahandsinesti eac orssreen paraterid Yo s phiniiThbredfenatqgraphy
mixture was 20 admixed cautiously with 50 ml of concentrated
h{rederdd i Bbid! amedBif tdvagidDof the tamminaé obksdradetlonifmplecular
was concentrated under reduced pressure and the residue was admixed
withigithgl 8détéftesEhd water) Tisecorefaniedrelsativadirerddbved,’ hvashddpls MS
with saturated sodium carbonate solution and then with water, dried over
WESPoeair@dBe PCT/EP2007/006594 sodium sulfate, filtered and
concentrated under reduced pressure. The residue was purified by
chromatography on silica gel with 2:1 heptane/ethyl acetate. 21.2 g (90%

The c&ﬁ!gﬁﬁﬁs of example 2, 4- {_3-[2—(4-ﬂ}1@r0£heny1amino)benzyi -4,4-dimethyl-2,5-
4- 4,4-d|methyl-21:,,5-d|ox0|m|dazol|d|n- -yl)-2-trifluoromethylbenzonitrile

dioxoinid¥indhe 1f15§htiﬁgfm56}&£8 Bdd-EneleaRiringsh SRR eraration of
4-[3-(2-bromobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-I-yl]-2-

(CrHifvoromethyibensoniie-(3.2) Gompauntl2eanbe prepated by
process "A". To this end, 21.2 g (71.32 mmol) of compound 1.1 and 17.83

and of®44hFRMmOlob2dhramahengyt Riemise weare Jiareigdedn. 1 0200 mlatyl-

dry acetonitrile, admixed with 12.32 g of potassium carbonate and stirred

2,5-digt SRpntemparatyre fat Bk 6otk dhe T RastigR M twE gHas 71 . 14

admixed with water, the mixture was extracted by shaking with ethyl

(CasH AFSIAlE, AREdNe.ATGARIR Phase was. deiedoverssodiumsulfate:filtered

and concentrated under reduced pressure. The residue was purified by

4, 4- {ehromatoaraphen orusiticargel with 3-Iihemane/sthydasetae 128,54 -2-
(86% vyield) of 4-[3-(2-bromobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-I-

&iﬂuoﬁ%%ﬁh%@@ﬁ@ﬁﬂﬁm@ bepranitiiecl:B) Mthitheanelting MOINLHE-ERGHVe e R, =
2.35 min. [B]; Ms (EST): 513.01 (MH),

5, 4-{3-[2-(4-trifluoromethylphenylamino)benzyl]-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl}-
2-trifluoromethylbenzonitrile (molecular weight 546.14 (Cy7HaoFsN:O»); retention time R, =
2.34 min. [B]; MS (ESI): 547.09 (MH"),

11, 4-{3-[2-(2,4~difluorophenylamino)benzyl]-4.4-dimethyl-2,5-dioxoimidazolidin-1-yl } -2-
trifluoromethylbenzonitrile (molecular weight 514.14 (CasH,;cFsN4O,); retention time R, =
2.32 min. [B]; MS (ESI): 515.17 (MH"),

12, 4-{3-[2-(4-trifluoromethoxy-phenylamino )benzyi}-4,4-dimethyi-2,5-dioxoimidazolidin-1-
yl}-2-trifluoromethylbenzonitrile (molecular weight 562.14 (Co7Ha0FsN4O3); Retention time

R, = 2.46 min. [B]; MS (ESI): 563.15 (MH"),
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3) Preparation

WO 2654704 A dimethyl-2,5-dioxo-3-(2-phepylaminobenzyl)imidazglicinglpyllo 7/006594
2-trifluoromethylbenzonitrile (1): 20 To prepare the compound of example
1, the procedure may be according to process "A". To this end, under an

13, 4- Grger Afnibeprerehayloging tentoli-thindinstiedmpotivg o mpdazpiodininty i -2-
(0.161 mmol) of aniline, 104.8 mg of cesium carbonate, 2.4 mg of =~

triﬂuowng@mmmcg}é@i&érrgﬂgcg@wigms%.08 (CasH15ClF3NLO5); retention time Ry =
9,9-dimethyl-4,5-bis(diphenylphosphino)- xanthene were added

2.52 mgpctBkgifel{ERl ¢l f @dHdioxane and the mixture was stirred 25 at 80C
for 8 h. The cooled reaction mixture was admixed with water and ethyl

14, 4- (RO 4808017 dsranbeforrpbonbossolh cacstib 4+ shutHy ofginic

. phase was removed, dried over sodium sulfate and_concentrated under

dioxoiraiflaeetidirelailirel-rHipseraci s pmids By drrluateieahfYl (Hethod
[RP 1]). 45 mg (88% yjeldgof the compound of example 1 with mplecular

(CorHapfel G478 16 Yerem2inas R0 2) M erino BRdinds; (Ftbh 88h- tindd Rt % 2.33
min. [B]; MS 5 (ESI): 479.43 (MH+). The compounds of example 2, .

20, 4- @{@I@_@ngﬁﬁwm%g %JHF%ﬁ%‘ﬂ%EH%Zégboxoumdazohdm— 1-yi}-2-

__dioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitrile (molecular weight

trifluopeygeiinylpentmpteA sy rehtal Rt g e i NS ME @iy, tme R =
497.28 MH+§ 10 and of examples 3,

2.50 “&f{d;?j;é)fl-% ﬁ%—ér‘i’ﬁub]r&r\ﬁ@tﬁylphenylamino)benzyl]-4,4-dimethyl-
2,5-digxoimidazolidin-I-yl}-2-trifluoromethylbenzanitrile (molecular Weiqt}ﬂ?

21, 4- E7i21(4-gelonmivEsiBe) ratarkioh TR FEd 3.1 A1 BfaRes sy -2
572.38

tfiﬁu@a@{%@t@{fﬁﬂ@?r%’s%ﬁﬂﬁﬂpﬁﬁﬁma BenEYA 2 diftertfane Sl Rar e EIRAHTE R ~
237 GBS 402), ILAOHllah tme Rt = 15 2.36 min. [8]: MS (ES))

22, 4 P GRS SRR R A e i
o SRR R e = 2 58 e ] WIS (B GAp e .
2.39 élir/l{igggﬁﬁﬁ%rso@h%%ﬁﬂm)benzyl]-4,4-direthyI-2,5-dioxoimidazo|idin

26, 4- { %:Eq}-_(%:pentaﬂuoro sulfanylphenylamino)benzyl]-4,4-dimethyl-2,5-dioxoimidazolidin-
1-y1}-2-trifluoromethylbenzonitrile (molecular weight 604.11 (CyHaoFsNsO,8); retention
time R, = 2.42 min. [B]; MS (ESD): 605.21 (MH"),

27, 4-{3-12-(4-methyisulfonylphenylamino)benzyl}-4,4-dimethyl-2,5-dioxoimidazolidin-1-
y1}-2-triflucromethylbenzonitrile (imolecular weight 556.13 (CyyHo3F3N4O48); retention time
R, = 1.92 min. [B]; MS (ESI): 557.23 (MH"),

31, 4-{3-[2-(2,2-difluorobenzo[ 1 ,3]dioxo}=-4~y1amino)benzyi}~4,4—dimethy1-2,5—
dioxoimidazolidin-1-yi}-2-trifluoromethylbenzonitrile (molecular weight 558.13
(Cy7H;9FsN4Oy); retention fime Ry = 2,38 min. [B]; MS (ESI): 559.22 (MH*'"),

32, 4-{3-[2-(2,2-difluorobenzo[ 1,3]dioxol-5-ylamino)benzyl]-4,4-dimethyl-2,5-
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20 trifluoromethylbenzonitrile (molecular weight 514.14 (C26Hi9F5N402);

WO 20etentioyrtime Rt = 2.32 min. [B]; ME(ESI): 515.17 (MH+), B2 T/EP2007/006594
4-{3-[2-(4-trifluoromethoxy-phenylamino)benzyl]-4,4-dimethyl-2,5-dioxoimi
dazolidin-I- yI}-2-trifluoromethylbenzonitrile (molecular weight 562.14

dioxoiygdpebidime NAO 3y IR rtIB AR R Bl g Hols P $hS883.15

(NIH"), WO 2008/017381 88 PCT/EP2007/006594 13,
(C2’7H!4F%§‘IE@-‘()2 Wﬁ%ﬁl@ﬁ@ﬁﬁéﬁﬂﬂmﬁ%&)ﬁér@}ﬂ%&@%éﬁﬁ e xbimidazolidi

[}-2- trifluoiomethylbenzonitrile (molecular We ht 546.08

3, 4—{%:@36@19@39%1@@;%@% eRmehs! S5 e Ry 54T 2
friﬂuoggntzﬂezlbﬁma%lzfl}ﬁém%%m%wﬁﬁéh%ﬁm Shiselteefips QliFsEAp 2 BT R: =

dlox0|m|dazolldlné#} 2-trifluoromethylbenzonitrile (molecular weight

2.09 mino Bl YEXRIDL EIRINAMIS): feklshtidh time Rt = 2.01 min. [B]; MS (ESI):
591.17 (MH), 2
34,4 G A3 e RBFIS BERE -4 -ty SO msm et -

n-l-yl}-2- trlfluoromethylbenzonltrlle (molecular weight 546.08

y1}-2- f(é’z@rarg@mb?m&?} ORGSR 46 HinBie M gk &fjention time Ry
547. 11§MH+) 10 21

=2 394“{? 22 2¥ﬁléméégléﬁ1ménzyl] 4.,4- dlmethyl -2,5-dioxoimidazolidin-

44,4 L kRN PRGN i 357 PR RS G 14 1
tfiﬂ%éff?ﬁ%fﬁ%?EH?é?gﬂ}ﬁém%ﬁﬂ%)B’&%|j‘-%5,41-?1 ety Betioisteaooam Y ~
228 S oY TEIA09): SN tme R, = 152,30 min. [B], MS (ESI):

45, 4- (ésflf:;d][ig %\Iﬂ EEEL ’l’fﬁi%%'sadl %r{f}l Rlé)ﬁi}l i S}%f%nzyyﬁjﬁeﬂyéa M ﬂlﬂeﬁl@%i'oxoi
Hmdaz@%ﬁz'bé%ﬁﬁ@&@?”?é‘% I R S M R
retentign {§ I%ét met?h3 o éB}IpIY% rﬁ]?ls%l Q\/{F4)4 -dimethyl-2,5-dioxoimida

46,4 Eb gi%ééoﬁéf"?‘i%é’n B 'be“é? gé@é FRETE LRy
ylmeth%g?leny tamino } -N,N-dimethylbenzenesulfonamide (molecular weight 585.16
(CagHagFaN5sO48); retention time R; = 2.05 min. [B]; MS (ESI): 586.19 (MH"),

47, 4-(4,4-dime’[by§—3— {2-[4-(morpholin-4-sulfonyl)phenylaminojbenzyl }-2,5-
dioxoimidazolidin-1-yl)-2-trifluoromethylbenzonitrile (molecular weight 627.17
(C30HoeF3N505S8); retention time Ry = 2.02 min. [B]; MS (ESI): 628.23 (MH ),

53, 4-{3-[2-(2-cyano-4-fluorophenylamino)benzyl]-4,4-dimethyi-2,5-dioxoimidazolidin-1-
yl}-2-trifluoromethylbenzonitrile (molecular weight 521.14 (CyH10F4NsO,); retention time R,

= 2.18 min. [B]; MS (ESD): 522.19 (MH"),
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31,

WO 28c683c2r422-difluorobenzo[1,3]dioxold-ylamino)benzyl]-4,4-digethyb 07006594
dioxoimidazolidin-I-yl}-2-trifluoromethylbenzonitrile (molecular weight
558.13 (C27H19F5N404); retention time Rt = 2.38 min. [B]; MS (ESI):

60, maby do{MpH ;231823 -trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-
4-{3-[2-(2,2-difluorobenzo[1,3]dioxol-5-ylamino)benzyl]-4,4-dimethyl-2,5

vimethyipbopdioirgrcem e rlRogey moghbas 6.16 (CagHysFiNyOy); retention time R,
dioxohnidazolidin-l-yl}-2-trifluoromethylbenzonitrile (molecular weight

= 2.1658811 Bk A7 KEISNZ04) (M8 htion time Rt = 2.42 min. [B]; MS (ESI):
559.20 (MHO), 33,

67, 4- iR p@ashararerimmobBEbyfA dranthihisdinuisierabdistidim |-
yl}-2- trlfluoromethylbenzonltrwémolecular weight 503.15

y1}-2- e ebnibepsorsiistar et R Pl gD 6G Aid GBTMSNER K pesasiggtime Ry
(MH++ CH3CI\é) 34, 4-

=2. 29{@{@ @hrﬁ‘ﬂﬁoﬁr ﬁ%bth‘}?p??eﬂ%ﬁnﬂmo)benzyl] 4,4-dimethyl-2,5-dioxoimidazo

lidin- | %2 -trifluorometh benzonltrlle (molecular weight 546.14
72, mfztlzzi?ﬁég Srrognfetehit Riome R pberss: mid[BEtus Esliogynifgzolidin-1-

simety e ISR AN (S B 56 oot

yl}-2- 10 trifluoromet Eégenzomtnleémolecularyvelght 496.15
feteﬂtlcéét;ﬁ?%m&&@ﬂ% fv iR n: [B]; MS (ESI): 497.18

73, 4-595@ 4 EhiﬂFﬁe‘ffﬁ}iaﬁ%’]b%%ﬂél‘%QJFAF’tﬁYb]e‘r*ré“ﬁilF’%‘?}ﬁbih;’rt)ﬁpH\é’ﬁﬁf&ﬁﬁﬁ%ﬂbéH’l‘ -
zyl}- |m|dazoI|d|n 1-yh)-2- trlfIuoromethylbenzonltrlle (molecular wei

Y2 g REBIPSIEINE R SO e &tha R, %szefhﬂﬁ4lfsﬁlzml§%€@§%*} time Ry
626 25 MH+) 15 46

= 2114830 MR §Qnﬁ%ﬂdrﬁ&ﬁy phenyl)-5,5-dimethyl-2,4-dioxoimidazolidin

Imetf I]phenyl mino}-N,N-dimethylb nzenesulfon mide. (molecular
74, 4- weé R (SR R%@Ega%%%ﬁ&nﬁrﬁw -0 ik QB e lidin-1-
9 (MH+), 47

o2 RS PRSI RBS R G FabbeRay esaion sme

dioxoimidazolidin-1- )\7;2 -trifluQromethylbenzonitrile (molecular weight
= 228344 58]284(% glé NBOBS): retention time Rt = 2.02 min. [B]; MS

75, 4- (R o e PR A S e bR edinak
2 tnﬂ%é%4%%g§;g?8@$ %%%lﬂgﬁglzggg ml S(rlnE?I(%Cal;}%rﬂ\é\g?\}g(rﬂ)sizejfenﬁon time R, =
2.12 min. [B]; MS (ESI): 539.10 (MH" ),

76, 4-{3-[2-(4-benzyloxy-2-fluorophenylamino)benzyl]-4,4-dimethyl-2,5-dioxoimidazolidin-
1-y1}-2-trifluoromethylbenzonitrile (molecular weight 602.19 (Cs3HasF4N4Os); retention time
R, =2.52 min. [B]; MS (ESI): 603.14 (MIT"),

77, 4-{3-[2-(4-benzyloxyphenylamino)benzyl]-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl }-2-
trifluoromethyibenzonitrile (molecular weight 584.20 (Ca3Hp7,F3N4Os); retention time R, =

2.50 min. [B]; MS (ESI): 585.14 (MH"),
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= 2.18 min. [B]; MS (ESI): 522.19 (MH+), WO 2008/017381 90
WO 200eHERRP07/006594 60, methyl g1 PCT/EP2007/006594
4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidi
n-l- yimethyl]phenylamino}benzoate (molecular weight 536.16 o
78, 4- (BB MesroNachy rheantinitmerty - S A S MR YBE MY ety Gaelidan- 1-v1 -
(MW), 67, 4- . o
2-trifiye e RIS (PR B R B2 4 - HimEtf 2 B e bR sl e R =
-2-trifluoromethylbenzonitrile (molecular weight 508.17

5yl
2.10 rr{@-zgﬂiQW@&)ﬂ%thWti}ne Rt =2.29 min. [B]; MS (EST): 509.22

~(MH+), 72, methyl _ i C -
79, g (b (4 Bk aN s Shreemtshdrb s s e R eraRiidin

n-l- yimethyl]phenylamino}-3-fluorobenzoate (molecular weight 554.15
Ll O R BPREERR 0150 W (NS (i S R OFP)
(MH), 10 |
retention tire R LA drdnal By abpHetyi&nd) Bz yi-4, 4-dimethyl-2,5-dioxoim -
idazolidin-I- yg-z-trifluoro_methylbenzonitrile (molecular weight 521,14 .
82, mei A 1IgHANS OB Petetitibotrme RY RS mint; (BpeNIE deSion gy dazolidin-
(MH+), 74, . .
1-ylmothd IphenvirmpiocanhratossHe At HESRLEA 28- i Eeriis Nefskoifipation
. dazolidin-|- yl}-2-trifluoromethylbenzonitrile (molecular weight 526.16
time RysoB{o5enNid63) 3dietdorrima RIS = 2.28 min. [B]; MS (ESI): 527.10
(MH?), ‘ . L L
120, 475 Lol B A e st
.. azolidin-1-yl}- 2-triflyorgmethylbenzopityil olecular wejght 538.18 . _
EIN et R Pletsin e T T
(MH), . + |
2.02 Eﬂ11_5’{21%;’-ég-%ng,;?‘l%)ro;&)/?-Zl-l‘ll(tlé)/*?f){p)r’nenylamino)benzyl]-4,4-dimethyl-2,5-dioxoi
' idazolidin- 20 1-yI}-2-trfluoromethylbenzonitrile (mplecular weight 602.19
127, 4 PR A B A 5 B BT, e g -
. (MH+),.77, . . , o ~
2 o A SN AT e o S SRR IB R
in-l-yl}-2- triflugro b nitrile (molecular weight 584.20
2.36 %%3@%#§é&$ﬁ%f&%&ne Rt= 2.50 min. [B]; MS (ESI): 585.14
145, rrgﬁla\éu_;ri) (4\{&? 82,88)55/6(—)847-?%3[39(145:%%/(5?-%r?ggnl)?gga%t %/1phenyl)-5,5-dimethyl»2,4»
dioxoimidazolidin-1-ylmethyl]phenylamino } phenoxy})-4,5-dihydroxy-5,6-dihydro-4H-pyran-
2-carboxylate (]H NMR: 8.34,d, 1H; 8.25, s, 1H; 8.09, 4, 1H; 7.42, m, 2H; 7.2, m,1 H; 7.12,
m, 1H; 7.02, d, 2H; 6.92, m, 3H; 5.98, s, 1H; 5.65, s, 1H; 5.47,d, 1H; 4.6, s, 2H; 4.12, m, 1H;
3.71,s, 3H; 3.69, m, 1H; 1.4, s, 6H; moieculér weight 566.19 (Cs3HpoF3N4Og); MS (ESI):
667.21 (MH"),
197, methyl (4R,58,68)-4,5-diacetoxy-6-(4-{2-[3-(4-cyano-3-trifluoromethyiphenyl}-5,5-
dimethyl-2,4-dioxoimidazolidin- 1-ylmethyl]phenylamino i phenoxy)-5,6-dihydro-4H-pyran-2-

carboxylate (QH. NMR: 8.34, d, 1H; 8.23, s, 1H; 8.07, d, 1H; 7.49, s, 1H, 7.45, d,1H; 7.21, ¢,
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78,

w0 28583 1294reyanomethylphenylarning)penzyl]-4,4-dimethyl-2 Bedioxprmidaz) s 594
olidin-1-yl}- 2-trifluoromethylbenzonitrile (molecular weight 517.17
(C28H22F3N502); retention time Rt = 2.10 min. [B]; MS gESI)l: 518.15

1H; 7.{@;4*3;—};@;%(3%9 :6.96,t, 1H; 6.91,d, 2H; 6.14, 4, 1H; 5.91, d, 1H; 5.34, 1, 1H,
(4-&2- 3-(4-cyan-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidi

521, tylk; a§ﬁ1}%tﬁ:§‘lﬂﬁh7é’n§ba}ﬁh%-¥pﬁeq§/?l)bﬁ%s%@ill)ate (molecular weight

614.19 (C30H30F3N405P); retention time Rr = 2.00 min. [B]; MS (ESI):
WEre PEANSIED k‘lg‘ﬂ-il)? %%WI example 1 with the difference that, in the third stage of

{2-[3-(4-eyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-
the synihgiitetRsiphehgitifolphenyl)acetate (molecular weight 550.18
(C29H25F3N404); retention time Rr = 2.18 min. [B]; MS (ESI): 551.14
4-fluorganilingdfend),
4-{33-[2-(4-form Iphenylamino)benzyl]-4,4-dimethyl-2,5-dioxoimidazolidin-I-
4-cyanm3 AT D ASHitile (molecular weight 506.49
(C27H21F3N403); retention time R. _ 2.02 min. [B]; MS (ESI): 507.11
4~ch10fwl1j}el(2f?}' 4),
. 4-{3-[2_-(4-is_oproEo>gy henylamino)benzyl]-4,4-dimethyl-2,5-dioxoimidazoli
4-tritlygromeivaniang k5thethylbenzonitrile (molecular weight 536.20
. (C29H27F3N403); retention time Rr = 15 2.36 min. [B]; MS (EST): 537.16
2,4-difiung a)mila%( 1
.. (A4R,55,6S)-6-(4- ’5, -eyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
A-trifl s 1&3”’5{’2‘ ﬁfét%yl]phenylamino}phenoxy)-4,5-dihydroxy-5,6-dihy
. dro-4H-pyran)- 2-carboxylate (‘'H NMR: 8.34, d, 1H; 8.25, s, 1H; 8.09, d,
2=4‘d1%ﬁﬂf9%§?{}%@ﬁ}%32, m,1H; 7.12, m, 1H; 7.02, d, 2H; 6.92, m, 3H; 5.98, s,
1H; 5.65, . 5.47,.d, 1 4.6,s,2H; 4.12, m, 1H; 20 3.71, s, 3H; 3.69,
2‘Chlthjﬂiﬁ;eg?ﬁégjf%w%‘%}fé%&%? \A/{v ight 566.19 (C33H29F3N408); MS (ESI):
.867.21 ( HQl_Q? methyl
3’4"d]ﬁ?§|3r,g@;@é?- %—%PQCetoxy-6-(4-{2-[3-(4-eyano-3-trif|uoromethylphenyl)-5,5-
dimeg—l I-2,4-dioxoimidazolidin-l-ylmethyl]phenylamino}phenoxy)-5,6-dinyd
2-chloggag %}ﬁrgﬁﬁ)’carboxylate (H NMR: 8.34, d, 1H: 8.23, s, 1H: 8.07, d, 1H:

3l ZA% S ](If-|;r %_7' 5. d,1H: 7.21, t, WO 2008/017381 92 PCT/EP2007/006594
~chlogqqnilinG (19t g2):6 99 4. 2H: 6.96, t. IH: 6.91, d, 2H: 6.14, d, 1H: 5.91, d,

4-pe1’1t!’;tla;ugf§§ﬁ1 1}|r_1|e.1m i%% ’(tf(:)l'r'_Eé;'?l%'ss b%%ﬁdggdshgg%%é% %’;%Elei}éd?’ %’gl‘g '@I—)ﬁitropenta—
fluorosulfanylbenzene (CAS# 2613-27-6) by catalytic reduction with hydrogen and palladium
on carbon (10%) in ethanol; analogous to the preparation of the isomeric compound 51.3),
4-methylsulfonylaniline (for 27), | |
2,2mdiﬂu0roben.zo{ 1,3]dioxol-4-ylamine (for 31),

2,2-difluorobenzof 1,3 ]dioxol-5-ylamine (for 32),

4-cyanoaniline (for 33),

3-trifluoromethylaniline (for 34),

2-fluoroaniline (for 44),

4-(piperidine- [ -sutfonyl)phenylamine (for 45),
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were prepared like the compound of example 1 with the difference that, in

wo 28he/thivd stage of the synthesis, instgad of aniline, 5 4-fluorganiline {fior e 594
4-cyano-3-trifluoromethylaniline (for 3), 4-chloroaniline ( for 4),

4-trifluoromethylaniline (for 5), 2,4-difluoroaniline (for 11), 10
4-aminpNi otonsdthibgyaeiiel ormge GuHiehloroaniline (for 13),
2-ch|_oro-4-methy|suIfonE/IaniIine (for 14), 3,4-di chl oro aniline (for 20),
4-(morphtliseodmitifentiopnylameHividdhiline (for 22),
4-pentafluorosulfanylaniline (for 26; this compound has been prepared
2-cyarfpomfaireeparalonddrosulfanylbenzene (CAS# 2613-27-6) by catalytic
reduction with hydrogen and palladium on carbon (10%) in ethanol;
methy bfraiggabsiatie (reation of the isomeric compound 51.3),
4-methylsulfonylaniline (for 27), 20 2,2-difluorobenzo[1,3]dioxol-4-ylamine
4-methegyanifing Gog#llorobenzo[1,3]dioxol-5-ylamine (for 32), 4-cyanoaniline
(for 33), 3-trifluoromethylaniline (for 34), 2-fluoroaniline (for 44), 25 -
methyl3ehipeitdineniseerpIBheRyEhine (for 45), WO 2008/017381 93
PCT/EP2007/006594 4-amino-N,N-dirnethylbenzenesulfonamide (for 46),
A-cyan-AnibipFmAELE LordAY phenylamine (for 47), 2-cyano-4-fluoroaniline

(for53),
2-fluoro-4-methox yaniline (for 74),

3,4-dimethoxyaniline (for 75),

2-fluoro-4-benzyloxyaniline (for 76),

4-benzyloxyaniline (for (77),

(4-aminophenyljacetonitrile (for 78),

diethyl (4-aminophenyl)phosphonate (for 79),

methyl (4-aminophenyljacetate (for 82),

4-aminobenzaldehyde (for 120),

4-isopropoxyaniline (for 127),

methyl (2R,3R,4R,55,6R)-3,4,5-triacetoxy-6-(4-aminophenoxy)tetrahydropyran-2-

carboxylate (for 145 and 197).

Example 6:  4-[3-(5-Methoxy-2-phenylaminobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-
1-yi]-2-trifleoromethylbenzonitrile
= i CH
7 O%N,Q

HIN

O
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methyl 4-aminobenzoate (for 60), 5 4-methoxyaniline (for 67), methyl

woO 2@Huarergrarninobenzoate (for 72), 4scyano-2-fluoroaniline @orr/8pa007/006594

1)

2)

2-fluoro-4-methoxyaniline (for 74), 3,4-dimethoxyaniline (for 75), 10
2-fluoro-4-benzyloxyaniline (for 76), 4-benzyloxyaniline (for (77), o
(RrsnsmEphenyiecetdniime-opaBy dieansy ] 4%%%@@%&19&)%%@%#&%@11&&
(for 79), methyl (4-aurinophenyl)acetate (for 82), 15

AlavhiroBEhyariepyd® esrerso)e adsopropoxyaniline (for 127), methyl
(2R,3R,4R,5S,6R)-3,4,5-triaeetoxy-6-(4-aminophenox gtetrahydropyran-z-
be%g)@.gﬁaqup@g %gppgu,lyi_ bd E’ﬁﬁﬁfﬂé’@@ with 1.695 g (6.06 mmol) of 2-
4-[3-(5-Methoxy-2-phenylaminobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin

- e SrmeiboansberpBHigredN 00 g aBeEivpne et g NOADOf
2008/017381 94 PCT/EP2007/006594 1) Preparation _
ohgereniriporne-sorkethaRy befesmibed BigrethyIols ek dintidablidine yield) of
1-y|f£2-trifluoromethylbenzonitrile 6.2: 1.5 g (5.05 mmol) of compound 1.1
whté-fdernanitnelbony Be o fiindinstal-Bronis s imidaeridiankyil-2-

bromide and 2.06 g of cesium carbonate in 10 ml_of
trifluoromethylbenzonitrile (6.2) were obtained. "H NMR: 8.35, d, 1H; 8.25, s, 1H;

8.1,d, IH; 7.55, 4, 1H; 7.1, s,1H; 6.88, d, 1H; 4.6, s, 2H; 3.76, s, 3H; 1.42, 5, 6H.

Preparation of 4-[3-(5-methoxy-2-phenylaminobenzyl}-4,4-dimethyl-2,5-
dioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitrile 6:

The further reaction with aniline to give the compound of example 6 was effected as
described for example 1, stage 3. 4-[3-(5-Methoxy-2-phenylaminobenzyl)-4,4-
dimethyi-2,Sudioxoimidazolidinn1~yI]—2—triﬂuorc)méthylbenzonitrile 6 was obtained
(molecular weight 508.17 {CayHz3F3N4Oy); retention time Ry = 2.19 min. [B]; MS

(EST): 509.14 (MH).

The compounds of example 7, 4-{3-[2-(4-fluorophenylamino)-5-methoxybenzyl}-4,4-

dimethyl-2,5-dioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitrile (molecular weight

526.16 (CoyHyaFaN4Os); retention time Ry = 2.19 min. [B]; MS (ESI): 327.13 (MH+),

and of examples 8, 4-{3-[5-methoxy-2-(4-trifluoromethylphenylamino)benzyl|-4,4-dimethyl-

2,5-dioxoimidazolidin-1-yi}-2-trifluoromethylbenzonitrile (moiecular weight 576.15

(CasH2FeN4Os); retention time Ry = 2.30 min. [B]; MS (ESI): 577.15 (MH",
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5 acetonitrile, and worked up, as described in example 1, stage 2. 2.45 g
wo 26987 yisld) of 95 PCT/EP2007/006594
4-[3-(2-bromo-5-methoxybenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin- |
-yl]-2- trifluoromethylbenzonitrile (6.2) were obtained. 1H NMR: 8.35,d,
9, 4- (A2 dpshlsrapherslaminarf -mebogyhezy r4<iingBgl-d, rionoenadaqlidin-1-
3.76, s, 3H; 1.42, s, 6H. 10 2) Preparation of ) o
1} -2-uifBpsmeiindRenzop ey (aminonan woieht S4Him dttyEsClEN,Os); retention time
dioxoimidazolidin-1-yl]-2-trifluoromethylbenzonitrile 6: The further reaction
Ry = 2gitmamiliRe: A JifeSiied¢drhpBYiad bf example 6 was effected as described
for example 1, stage 3. 4-[3-(§.Methox_y-2-phen larninobenz 2-4_,4-
10, 4—&&%&@5@%@&8@&%&1& hSpp2rRb oM ME%M; -Gingdiyt-2,5-
obtained 15 (molecular weight 508.17 (C27H23F3N403); retention time
dioxoiprdapolidifiny|BRE-Midupraspetshenzamin e tHe esHoliFER Fdxample 7,
4- 31[2-%-fluorqphe.nylamino)-5-m,ethoxybe$noz€/$g-4,4- .
(CooHyifraieb i e saiivplimadzotidind ol B ddrofrdih e hz OMitHI: (molecular
weight 20 526.16 (C27H22F4N403); retention time R1=2.19 min. [B];
were g{ﬁgﬁ{g@p}{_%@?.qgwﬂqg ,Oéﬁaaﬂm-:l? Fggga difference that, in the second stage of
4-{3-[5-_methoxy-2-_(‘4-trifluoromethylphenylamino)benzyl]-4,4-dimethyl-
the syBtlpsiio iitid 47 RS-y - 2-trifluoromethylbenzonitrile (molecular weight
576.15 (C25H22F6N403); retention time Rt = 2.30 min. [B]; MS (ESI):
A-fluorpppifine (445> WO 2008/017381 95 PCT/EP2007/006594 9,
. 4-{3-[2-(4-chlorophenylamino)-5-methoxybenzyl]-4,4-dimethyl-2,5-dioxoimi
4-riflyprogeiviiiied fifloromethylbenzonitrile (molecular weight 542.13
(C27H22C1F3N403); retention time Rt =2.29 min. [B]; MS (ESI): 543.12
4-chl oc'lg/ﬁq;;)r’iﬁbf,or 9,
4-{3-[2-(4-cyan-3-trifluoromethylphenylainino)-5anethoxybenzyl]-4,4-dimet
4-cyang; -i}%ﬂ@m%mﬁ]iﬂ}ﬁf}ﬁcﬁ' Il-yl3-2-trifluoromethylbenzonitrile (molecular
weight 601.15 (C29H21F6N503); retention time Rt = 2.12 min. [B]; MS
Was U3§)): 602.19 (MH+) were prepared like the compound of example 6 with
the difference that, in the second stage of the synthesis, instead of
aniline, 4-fluoroaniline (for 7),

Exampie 15:  4-{3-[5-Fluoro-2-(4-fluorophenylamino)benzyl]-4,4-dimethyl-2,5-

dioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitrile

\i\NM .:

S
S

D) Preparation of 4-[3-(2-bromo-3-fluorobenzyi)-4,4-dimethyl-2,5-dioxoimidazolidin-1-
yl1]-2-trifluoromethylbenzonitrile 15.2:
Compound 15.2 was prepared as described for exampie 6.2 by reacting compound 1.1

with 2-bromo-5-fluorobenzyl bromide. 4-{3-(2-Bromo-5-fluorobenzyl)-4,4-dimethyl-
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10 4-trifluoromethylaniline (for 8), 4-chloroaniline (for 9),

wo 2dbeyanag-trifluoromethylaniline (forg0) was used. 15 Example/EB2007/006594
4-{3-[5-Fluoro-2-(4-fluorophenylamino)benzyl]-4,4-dimethyl-2,5-
dioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitrile N\o F N11/-N FF \/
%@ﬂjq))cmgémlﬁ&i—dfyl}-2-triﬂuoromei;hylbenz,omtrﬂe was obtained in a yield of

4-%3-(2-bromo-5-fluprobenz )-4,4-dimethyl-2,5-dioxo midazolidin-|- 20
yi2etmabiontetrgisbhzdh m@czcéize%%b@u}id@i@m%ég%gpﬁr%dOagnn- [B];

described for example 6.2 by reacting compound 1.1 with

2MhPols- b rObAZYD bromide.
4-[3-(2-Bromo-5-fluorobenzyl)-4,4-dimethyl WO 2008/017381 96
PCT/EP2007/006594

2y Sh:figxgimidaralidin-ndl AiHuniomstey nenzenbie ywas abirined imss.
yield of 95% (molecular weight 483.02 (C20H14BrF4N302); retention

timexBim&AQimn: [Bl - MS {ESHndBA186:hi i) Rreparation of
4_—{3-[5-f|uoro-2-(4-f|uorophenylamino)benzyl]-4,4-dimethyl-2,5-

digxofmnidaz ligdinod Wi riflueranmetayib enzomitrientfuhie fusthehle 15 was

reaction with 4-fluoroaniline to give the compound of example 15 was
efigsted as dasenkeddpe.example stastage.33.[5-Fluoro-2-(4-fluorophenyl-
4-{3-[5-Fluoro-2-(4-fluorophenyl-

apping) eazyll-4.4-dimethylPsSdgiexaimidazetioin-lsy| p-2iftiikierastethyl

benzonitrile 15 was obtained (molecular weight 514.14 (CysH;5FsN:Os); retention

time Ry = 2.28 min. [B]; MS (ESD): 515.21 (MH").

The compounds of example 16, 4-{3~[2—(4-chlorophenylamino)-S~ﬂuorobenzy1]~4,4—
dimethyl-2,5-dioxoimidazolidin-1-yl }-2-trifluoromethylbenzonitrile (molecular weight
530.11 (CasH;oCIF4NOs); retention time Ry = 2.38 min. [B}; MS (ESI}: 531.21 (MH",

and of example 18, 4-[3-(5-fluoro-2-phenylaminobenzyl)-4,4-dimethyi-2,5-
dioxoimidazolidin-1-yl]-2-triflucromethylbenzonitrile (molecular weight 496.15
(CosHzoFsN4O7), retention time Ry = 2.28 min. {B]; MS (ESI): 497.20 (MH+)

were prepared like the compound of example 15 with the difference that, in the second stage
of the synthesis, instead of 4-fluoroaniline,

4-chlorcaniline (for 16),

aniline (for 18)

was used.

Example 17:  4-{3-[2-(4-Fluorophenylamino)-S-trifiuoromethyibenzyl|-4.4-dimethyi-2,5-

dioxoimidazolidin-1-yl}-2-frifluoromethylbenzonitrile
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10 benzonitrile 15 was obtained (molecular weight 514.14

WO 20626H39F5N402); retention time Rix 2.28 min. [B]; MS (ESIIBHB2RL7/006594

D

2)

1 1 W|th romo

(MH+). The compounds of example 16,
4-{3-[2-(4-chlorophenylamino)-5-fluorobenzyl]-4,4-
dimethyl-2,5-dioxoimida | yI}- -trifluoFgmethylbenzonitrile
(molecular weight 15 510:1 13,54 462) retention time Rt =
2.38 min. [B]; MS (ESI): 531121 (MEFY, xample 18,
4-[3-(5-fluoro-2-phenylaminobenzyl)-4, 4 dippethyl-2,5
dioxoimidazolidin-1-yl]-2- trlfluoromethylbé‘%onitrile (molecular weight

Z

496.15 (C26H20F4N402); retention time .28 min. [B]; MS (ESI):
497.20 (MH) were prepared like the compo f example 15 with the
difference that, in the second stage 20 of the synthesis, instead of
4-fluoroaniline, 4- chIoroaniIine (for 16), aniline (for 1.8) was used. 25

el7: 4
? i’ag 5’% ?ﬁ 13.% ﬁa&ﬂ@gﬁ SRy IBsa; 13 gimethyl-2.5-
mid 2t ifl 1 2008/017381 97
%}5{%}?@%@ n ?;olemﬁee %]éogfﬁli?g reparation of
4-13 2 b -trifl ethyl d th
L wﬁgaww SR s 11
%Vﬁ%s P2 %gas desarih gﬁfyfﬁg xam 'e% Py easting compounds, 1.

toromn enz rom
3-(2-B u eth
- 1
e S et s e eronislves
¥ Ghed in a yield of 96%. (Molecular weight 533.01 (Cy, H;4BrFe¢N:O5); retention

time Ry = 2.21 min. [B]; MS (ESD): 534.14 (MH™)

Preparation of 4- {3-[2-(4-fluorophenylamino)-5-trifluoromethylbenzyl]-4,4-dimethyl-
2,5-dioxoimidazolidin-1-yl } -2-trifluoromethylbenzonitrile 17: |

The further reaction with 4-fluoroaniline to give the compound of example 17 was
effected as described for example 1, stage 3. 4-{3-[2-(4-Fluorophenylamino)-5-
trifluoromethylbenzyl]-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl}-2-
trifluoromethylbenzonitrile 17 was obtained. (Molecular weight 564.13

(CoyHyoF 7N, Oy); retention time Ry = 3.13 min. {C]; MS (ESI): 565.17 (MH™).

The compound of example 19, 4-{3-[2-(4-chlorophenylamino)-3-trifluoromethylbenzyl}-4,4-

dimethyl-2,5-dioxoimidazolidin-1-y1}<2-trifluoromethylbenzonitrile (molecular weight

580.11 (Cp7H9CIFgNO7); retention time Ry = 3.21 min. [C]; MS (ESI): 581.18 (MH"

was prepared like the compound of example 17 with the difference that, in the second stage of

the synthesis, instead of 4-fluoroaniline,
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obtained in a yield of 96%. (Molecular weight 533.01 (C21H14BrF6N302);
WO 206etemtiorg time Rt = 2.21 min. [B]; M&(ESI): 534.14 (MH °) ZC2YEP2007/006594
Preparation of
4-{3&2-(4-f|uorophenylamino)-5-trif|uoromethylbenzyI]-4,4-dimethyI-
4-chlopoangigg siRiid&rolidin-I-yl}-2-trifluoromethylbenzonitrile 17: The further
reaction with 4-fluoroaniline to give the compound of example 17 was
was usgffected as described for example 1, stage 3.
4-{3-[2-(4-Fluorophenylamino)-5- 15
trifluoromethylbenzyl]-4,4-dimethyl-2,5-dioxgimidazolidjn-1-yl}-2
Exampifttorstayideny #ﬁ*ﬂ%%ﬂn%scasmarﬁé&.&ﬂﬁm&ﬁmﬂ%@fﬁ@éﬁi@eﬁhﬂ-z=4*
(C271-119F77N402); retention time Rt= 3.13 min. [C]; MS (ESI): 565.17
(MH+). ‘T}Wé%ﬁﬁf’@ﬁ gna-fléy(]é]ﬁqﬁ]gl@,enylammo}benzoate
4-{3-[2-(4-chIorophenylgm_ino -5-triflyjoromethylbenzyl]-4,4- 20
dimetbyl-2,5-dioxoimidaZzoti yl}-R2-trifluoromethylbenzonitrile
(molecular weight 580.1¢ E_C 6N402); retention time Rt = 3.21
min. [C]; MS (ESI): 581.18 {MH4) {aS.p edtlike the compound of
example 17 with the difference that, in the'second stage of the synthesis,
instead of 4-fluoroanil.ine, WO 2008/01. 98 PCT/EP2007/006594
4-chloroaniline (for 19) was used. Exampl : Methyl
4-{5-chloro-2-[3-(4-cyan-3-trifluoromethylphenyl)s5,5-dimethyl-2,4- 5
dioxonnidazolidin-1-ylmethyl]phenylalnino}begzoate N~/ 1O NNCI FF
O/HNO

1y Preparation lof 4-[3-(2-bromo-4~chlorobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-
1-yi}-2-trifluoromethylbenzonitrile 109.2:
Compound 109.2 was prepared as described for example 1.2, by reacting compound
1.1, instead of 2-bromobenzyl bromide, with 2-bromo-1-bromomethyl-4-
chlorobenzene (prepared by N-bromosuccinimide bromination from 2-bromo-4-
chloro-1-methylbenzene; "H NMR: 7.82,d, 1H; 7.65, s, 1H; 7.5, d, 1H; 4.72, s, 2H).
4-[3-(2-Bromo-4-chlorobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl]-2-
trifluoromethylbenzonitrile was obtained. (Molecular weight 498.99
(CagH4BrCIF3N;Oy); retention time R, = 2.30 min. [B]; MS (ESI): 541.04 (MH+ +

CH;CN).

2) Methyl 4-{5-chioro-2-[3-(4-cyano-3-trifluoromethylphenyl)-3,5-dimethyl-2,4-
dioxoimidazolidin-1-ylmethyllphenylamino } benzoate 109:
The further reaction with methyl 4-aminobenzoate to give the compound of example
109 was effected as described for example 1, stage 3. Methyl 4-{5-chloro-2-[3-(4-

cyano-3-trifiuoromethyiphenyl)-3,5-dimethyl-2,4-dioxoimidazolidin-1-
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O 1) Preparation of
w0 2868302 hromo-4-chlorobenzyl)-4,4-dunethyl-2,5-dioxoimidazplidireP 2007/006594
1-yl]-2-trifluoromethylbenzonitrile 109.2: 10 Compound 109.2 was
prepared as described for example 1.2, by reacting compound 1.1
indtacidirdasdmoBenD B 8in dE Wﬁpbtﬁﬂ%dl}?ﬁ}eﬂ%%@m%uﬁo-lz
ehlorobenzene (prepared by N-bromosuccinimide bromination from .
A G-t Ry HEAAria 2 B RINRET: 845 (ETN: 7765 IS MHT)-
7.5,d, 1H; 4.72, s, 2H).
4-[3-(2-Bromo-4-chlorobenzyl)-4,4-dimethyl-2,5-dioxoirnidazolidin- I-yl]-2
The c&%whepw@ﬁm {banzonitiie,was.gbigined- IMoleckanweighil498:98hyi-
(C20H14BrC1F3N302); retention time Rt = 2.30 min. [B]; MS (EST):
phenyﬁ—“s];SO@iz@Mt\‘)\ﬂd"-'Z GHIGDI A MBI 1 - yimethyl Iphenylamino } benzoate [(molecular
4-{5-chloro-2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4- 20
weightaxoimidazolidine tyongethylinkenydarminolberwoste, 109:sThe furhero7, d, 1H;
reaction with methyl 4-aminobenzoate to give the compound of example
7.8, 4,108 was effected as describad dorexamplerH stage 3.2Methyb, s, 9H; 1.39, s,
4-{5-chloro-2-[3-(4- cyano-3-trifluoromethylphenyl)-5,
6H)] S-dimethyl-2,4-dioxoimidazoli din-1 WO 2008/017381 99
PCT/EP2007/006594 ylmethyllphenylamino}benzoate 109 was obtained.
was prdygleculay eightioithd 31 € 28h2A04 R3N4RA)i fretentiomdime R 5c203@ stage
min. [B]; MS (ESI): 571.21 (MH'). The compound of example 123,
of the i8kithety| hi{f-ehiomeothid-Maayaobedzuifitioroinethyl 5
phenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-ylmethyl]phenylamino}benzo
tert-buate {(melesidaroneight 642117 (C31H28C1F3N404);'H NMR: 8.38, s, 1H;
8.35,d, IH; 8.2, s, IH; 8.07,d, 1H; 7.8,d, 2H; 7.57,d, 1H; 7.3, s, 1H; 7.18,
d, 1H; 6.9, d, 2H; 4.56, s, 2H; 1.52, s, 9H; 1.39, s, 6H)] was prepared like
the compound of example 109 with the difference that, in the second
Examstaged 1M ed el sihifasis; instehd dfumethyiidlahtngbenzdates thettbéty|
4-aminobenzoate was used.
dioxoimidazolidin-1-ylmethyl}-5-methoxyphenylamino }benzoate

1 Preparation of 4-[3-(2-bromo-4-methoxybenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-
1-v11-2-trifluoromethylbenzonitrile 110.2:
Compound 110.2 was prepared as described for example 1.2, by reacting compound
1.1, instead of with 2-bromobenzyl bromide, with 2-bromo-1-bromomethyl-4-
methoxybenzene (prepared by N-bromosuccinimide bromination from 2-bromo-4-

methoxy-1-methylbenzene; '"HNMR: 7.56,d, 1H; 7.23, s, 1H; 7.0, d, 1H; 4.74, s, 2H;



Example 110: Methyl
WO 2686f26[Br{41cyano-3-trifluoromethylphgnyl)-5,5-dimethyl-2,4- pCT/EP2007/006594
dioxoimidazolidin-1-ylmethyl] -5-methoxyphenylamino }benzoate N~ O F\
1IN~ FFONO HNO O 15 1) Preparation of o o
438 @-Drordol3rArEtrengtema ot b ambuy 2 g8 Xommidhobigidazplidin-1-
1-yl]-2-trifluoromethylbenzonitrile 110.2; Compound 110.2 was prepared
a¥ geseibsarsrbxhape i tluy reabittrdoMand o dht ﬁé’téﬁd of
with 2-bromobenzy| bromide, with 2-bromo-I-bromomethyl-4-
&t ByBtinbeRe) (pFepaYdd By N broficsaechitia brémiation fdi: 722 s,
2-bromo-4- methoxy-I-methylbenzene; 1H NMR: 7.56, d, 1H; 7.23, s, 1H;
7161:c0-9%4,04 & 46984 243 3808/847 361 1 661PCT/EP2007/006594 3.8,
s, 3H).
4-[3-(2-Bromo-4-methoxybenzyl)-4,4-dimethyl-2,5-dioxoimidazplidin-I-
yg/-é-trifluoromethylbenzonitriIe was obtained. SMoIec_uIar Welizght 495.04
(@i TBAFENSGEIR e NiMReBsthy han gl s dipethgl & 11 7.5,
d,1H: 7.22, s, I|H; 6.95,d, 1H: 4.6, s, 2H: 3.79, s, 3H; 1.4, s, 6H. 5 2)
MRS pazliting] aie i o rer Rt RB ARS8 Bty 1 -

dioxoimidazolidin-lI-yhnethyl]-5-methoxyphenylamino}benzoate 11Q: The
U EAE EHE e FHE T s B DB REBERE B YR COMBOER g remple

YPTBle H0as, fiecqd an descrbed, o RIS b Piege A ME,

TR R b e e R e LR Y

methoxyphenylamine }benzoate 110 was obtained. (Molecular weight 566.17

2)

(CogHasFiN4Os); retention time Ry = 2.17 min. [B]; MS (ESI): 567.22 (MH).

The compound of example 124, tert-butyl 4~ {2-[3-(4-cyano-3-trifluoromethylphenyl)-3,5-
dimethyl-2,4-dioxoimidazolidin-1-ylmethyl}-5-methox yphenylamino tbenzoate [{(molecular
welght 608.22 (C;y;Hs FaN4Os); retention time R, = 2.37 min. [B]; MS (ESI): 553.14 (MH" -
CaHe)]

was prepared like the compound of exaniple 110 with the difference that, in the second stage

of the synthesis, instead of methyl 4-aminobenzoate; tert-butyl 4-aminobenzoate was used.

Example 111: Methyl 4-{2-[3~(4~cyano-3-triflucromethylphenyl)-5,5-dimethyl-2,4-

dioxoimidazolidin-1-ylmethyl]-5-flucrophenylamino } benzoate
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methoxyphenylamino}benzoate 11.0 was obtained. (Molecular weight

WO 2&88c 736G29H25F3N405); retentiondgime Rr = 2.17 mill. [B]; MSAESHO7/006594

1

2)

567.22 (MH"). The compound of example 124, tert-butyl 4-
{2-[3-(4-cyano-3- hlfluorometh Iphen&/I) -5,5-15

dimethyl-2,4- dioxoimidaze -yI et yl]-5-methoxyphenylanino}benzoat
e [(molecular -weight 608.2 N405); retention time Rt = 2.37
min. [B]; MS (ESI): 553.1 MH+-O(%;‘Zr 6 s-prepared like the compound
of example 110 with the difference that, in-tite second stage of the
synthesis, instead of methyl 4-aminoberiZqate, tert-butyl 4-aminobenzoate
was used. 20 Example 111: Methyl
4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5;5-dimethyl-2,4-
dioxoimidazolidin-1-ylmethyl]-5-fluorophenylaghind}benzoate WO
2008/017381 101 PCT/EP2007/006594 o FNNF FFOHNO 01)
Preparation

oM d3:AiBHAINQ= If?ﬂ“%ﬁ@%@\‘ﬁtﬂn%ﬂﬁi@tw -2 Girdligxoimislazetisifidazolidin-1-
yl]-2- tnfluoromet Ibenzonitrile 111.2: 5 Compound 111.2 was prepared

g}igsgmggof@@%@%rﬁtgl@yﬁggpting compound 1.1, instead of with
2-bromobenzyl bromide, with 2-bromo-I -bromomethyl-4- chlorobenzene

(repaash by fieewadicabhraminatian Faro?-oreme A il ererkacting compound

methylbenzene with N-bromosuccinimide in tetrachloromethane;'H NMR:

7171 Miastebl F85i102 BrbnfeBeikyl bhoa ik, svidil)-{Mplequirniveigih 483.02
10 (CcoH14BrF4N303); 1H NMR: 8.37, d, 1H; 8.25, s, | H; 8.1, d, 1H;

7BPoribbehteR e2frepared by free-radical bromination from 2-bromo-4-fluoro-1-

methylbenzene with N-bromosuccinimide in tetrachloromethane; "HNMR: 7.7, m,
1H; 7.65, d, 1H; 7.3, m, 1H; 4.75, s, 2H). (Molecular weight 483.02
(CapH 4 BrEsN;O3); '"H NMR: 8.37,d, 1H; 8.25, s, 1H; 8.1, d, 1H; 7.65, m, 2H; 7.27,

m, 1H; 4,62, s, 2H, 1.41, s, 6H).

Methyl 4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
dioxoimidazolidin-1-ylmethyl}-5-fluorophenylamino }benzoate 111:

The further reaction with methyl 4-aminobenzoate to give the compound of example
111 was effected as described for example 1, stage 3. Methyl 4-{2-[3-(4-cyano-3-
trifluoromethylpheny!)-5,5-dimethyl-2,4-dioxoimidazolidin-1-ylmethyt}-5-
fluorophenylamino }benzoate 111 was obtained. (Molecuiar weight 554.15

(CagHpaFaN4Oy); retention time Ry = 2.21 min. [B]; MS (ESI): 555.22 (MH .

The compound of example 125, tert-butyl 4- {2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-

dimethyl—z,4—di0x oimidazolidin-1-yimethyl]-3-fluorophenylamino }benzoate [(molecular
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in, 1H; 4.62, s, 2H; 1.41, s, 6H). 2) Methyl

WO 26b82[3{di1cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4- PCT/EP2007/006594
dioxoimidazolidin-I-ylmethyl]-5-fluorophenylamino}benzoate 111: 15 The

__ further reaction with methyl 4-alninobenzoate to give the compound of .

wel gt 6C 1Al s EhE dRierEe B R Bed Fot eain Il IStAGRE Skt A M -
4-{2-[3-(4-cyano-3-

c4Hﬁ)]tif|uoromethylphenyl)-S,5-dimethyl-2,4-dioxoimidazolidin-l-ylmethyl]-5-
fluorophenylamino}benzoate 111 was obtained. (Molecular weight 554.15

was PT?(B?@FE Libp dgsompoonshbniamei Rt sk H%Fr@%é‘i‘f% = e soand stage
(MH)). 20 The compound of example 125, tert-butyl

of the gyrshesizinstand of BB SrABYRABHENARS, 5- dimethyl-2,4-dioxoimidazoli
din- I-ylmethyl]-5-fluorophenylamino}benzoate [(molecular WO

tert-bub AR PBEE03PERF EI89007/006594 weight 596.20 (C31H28F4N404);
retention time Rt= 2.42 min. [B]; MS (ESI): 541.14 (MH+- C4H6)] was
prepared like the compound of example 111 with the difference that, in the
second stage of the synthesis, instead of methyl 4-aminobenzoate, 5

In an JQ8aHH RARThADETZ64RE &fa@as%&l%laﬁtﬁﬁa}%aa@mwﬁﬁé%%e compound

of exa%%%%% %‘%]eégi(%]] %f}f)y Itr? 3%%?3%116(;%@;1] Q(I)(r:gl'&llr& tsedp&t‘gl}(fﬁ@ %9&?]961?%;1-2,4-

. 6-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4- :
oo RS SR PR AR G0 iR sai
.. with 10 trifluoroacetic acid)) was obtained. N-N~N FFFONNO\F

trifluogiaetle afW AP REENS (C27H21F4N404); retention time

Q
N
F b{ b
£ F © = N\rN\
! P i\;L,TO\
| i
F

& Molecular weight 555.15 (Cy7Hz FaN4Oy); retention time

R, = 2.81 min. [E]; MS (ESI): 556.03 (MH").

Example 126: tert-Butyl 4-{5-cyano-2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-

2. 4-djoxoimidazolidin-1-ylmethylJphenylamino }benzoate

S “n (?
| |
Fo o N)%
\ N —
E }F O&—— & N

HN

3.

S 9

1) Preparation of 4-[3-(2-bromo-4-cyanobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-

yl]-2-trifluoromethylbenzonitrile 126.2:
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Rt=2.81 min. [E]; MS (ESI): 556.03 (MH+). Example 126:

WO 2 iekButytd-{5-cyano-2-[3-(4-cyan-3-trfluoromethylphenyl)-5,peaimetnt k% s 504

2)

2,4-dioxoimidazolidin-l-ylmethyljphenylamino}benzoate NO FNFFON

=N HN O 1) Preparation

ofp(2ut dAfo4saganerisad W de ek faylc2aniie Xolntideashidin cgmpound
yl]-2-trifluorome hylbenzonitrile 126.2: WO 2008/017381 103
PETr/mpiad7/0vesddronmiseaddieeidoniipreperad-d aeserisdeytot-
example 1.2 by reacting compound 1.1, instead of with 2-bromobenzyl

bes ez 2rbepRRes IDhrdmePAEIHACIIBY 6 A bbahyere I drepatdd byo-4-
N-brompspcc}inimide bromination from 3-bromo-4- benzonitrile; 'H NMR:
gheszenitile;7 B NIV 872845, d HiH: % F8L 1; B4). vbtechiBh & wiighdolecular
490.02 (C21Hi4BrF3N402); 1H Il\IMR: 8.35, d, 1H; 8.25, in, 2H; 8.1, d, 1H;
7v88shd 4907 (£, 1 BF ANe82)s, Ij@{l\ilﬁg&}@ﬁgﬂ.;_ ]j)[; 8.25,m, 2H; 8.1, d, 1H; 7.88,
tert-Butyl4-{5-cyano-2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,
44k nﬁézgﬁi:liﬁ@gyﬁé’e‘ﬂaa ayiphén9Rmino}benzoate 126: 10 The further
reaction with tert-butyl 4-aminobenzoate to give the compound of

example 126 was effected as described for example 1, stage 3. tert-Butyl

4- {5-cyano- ) '

2lpa-Bub et 3-iRiSrénbtHy foRBey B Blefinre sty Deryibsco it RS tndiA-f-
ylmethyl]phenylamino}benzoate 126 was obtained. (Molecular weight
6083 e aAlduEENERA T dRERE AR Re9aBlafih. [B]: MS (ESI):
548.16 (MH+- C4HSs)). 15 Example 146: tert-Butyl
4’-1“{12@[@é&f@‘aﬁﬁl@,&wﬂ%ﬁaﬁgh6}?@?199@;%@%%1@,ﬁl-e compound of

dioxoimidazolidin-Ia(Imethyl]-5-di_methy|su|famoy|phenylamino%benzoate
example 126 was effected ds described for example 1, stage 3. tert-Butyl 4- {5-cyane-

2-[3-(4-cyano-3-trifluoromethylphenvl}-5,5-dimethyl-2 4-dioxoimidazolidin-1 -
yimethyl]phenylamino } benzoate 126 was obtained. (Molecular weight 603.20

(C1:H25F3N5Oy); retention time R, = 2.28 min. [B]; MS (ESI): 548.16 (MH - C4Hzg)).

Example 146: tert-Butyl 4-{2-[3-(4-cyano-3-trifluoromethyiphenyl}-5,5-dimethyl-2,4-

1y

dioxoimidazolidin-1-ylmethyl]-5-dimethvlsulfamoylphenylamino } benzoate

Preparation of 3-bromo-4-[3-(4-cyano-3-trifluoromethylphenyl)-3,5-dimethyi-2,4-

dioxoimidazolidin-1-ylmethyl]-N,N-dimethylbenzenesulfonamide 146.2:
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20

N-O 'NO NINFFOSO HN O 20 1) Preparation of

WO 28Rmemeg4-[3-(4-cyan-3-trifluoromethyydphenyl)-5,5-dimethyl-2@r/EP2007/006594

2)

dioxohmidazolidin-1-ylmethyl]-N,N-dimethylbenzenesulfonamide 146.2:

WO 2008/017381 104 PCT/EP2007/006594 Compound 146.2 was
prépretndsl dedcrBearinesdin gt behiPreaeng chhdbuiacting compound
instead of with 2-bromobenzyl bromide, with 3-bromo-4-bromomethyl-N,N-
dimethyitehpenabuinbrmmbezrBrameps iy py e g omomethyL-N.N-
3-bromo-4,N,N-trimethyl- benzenesulfonamjde with N-bromosuccinimide
RN REAEBRSRLRBEHYIds HHORoriHTRYTH RStrsRTBIBRBEAREY; NN -trimethyl-
3-Bromo-4-[3-(4-cyan-3-trifluoromethyl- o ]
phHFESIBIRRHBHG St NiBRRARESs Rl and NN -azobis(2-methyi-
-ylmethyl]-N,N-dimethylbenzene- sulfonamide was obtained. (Molecular
WERHPR B3RS AdpoR s aRs Sy OB RGH tihevRIC-9-58 H?ifb@?‘iﬁ"
MS (ESI): 573.25 (MH+). 10 2) tart-Bu%/I 4-

(DTS SR ST RGPS S ARy 2 dmethyToenzene
dioxoimidazolidin-1-yImethyl]-5-dimethylsulfaingylphenylamino}benzoate .
SO it ARG (e %&ﬁ}@ﬁ%@%gﬁm&#ﬁémnm
compound_of example 146 was effec ogously to the manner
R o Rt D S 0 48 VP
tort-Butyl4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4 15

dioxoimidazolidin-1-yhnethyl]-5-dimethylsulfamoylphenylamino}benzoate

listwasgyiobtgined iMelesulari eighh &85 2 (G BHS4R3MB08 3),
retention time R, = 2.85 min. [C]; MS (ESI): 630.18 (MH+- C4HS$)).
Exampteiddzolidin-1-ylmethyl}-5-dimethyisulfamoylphenylamino }benzoate 146:
3-(4-Fluoro-3-trifluoromethylphenyl)-5,5-dimethyl-I-(2-phenylamino- 20
behzyirhidazadidin-2;4hdiondutyl 4-aminobenzoate to give the compound of
example 146 was effected analogously to the manner described for example 1, stage 3.
tert-Butyl 4-{2-[3-(4-cyano-3-trifluoromethylphenyl})-5,5-dimethyl-2,4-
dioxoimidazolidin-1-ylmethyl}-5-dimethylsulfamoylphenylamino } benzoate 146 was

obtained. (Molecular weight 685.21 (C33H34FsNsOS); retention time R, = 2.85 min.

[C]; MS (ESD): 630.18 (MH" - C4Hy)).

Example 23:  3-(4-Fluoro-3-trifluoromethylphenyl)-5,5-dimethyl-1-(2-phenylamino-

1)

benzylimidazolidin-2,4-dione

Flop
o]
F\& i CH,
N/SLCHB
e

HN

O

Preparation of 3-(4-fluoro-3-trifluoromethylphenyl)-5,5-dimethylimidazolidin-2,4-

dione (23.1}:
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F F CH HN 1) Preparation of

WO 2@ ¢ailuzgo-3-trifluoromethylphenyl) #:5-dhnethylimidazolidinkeZ, A5HBdE /006594

2)

(23.1): WO 2008/017381 105 PCT/EP2007/006594 Compound 23.1 can

be prepared b pro ess "A". Tq this end, 9.76 m ) of
AR B e RRRtEH e welt R RO vBpD o
Sﬁ%{ oL hﬁ%&?a%ygpy%%?éﬁ%%% ?OJC-ISOI{BL 96366 sﬁlganc%l e%fm 20 ml of dry

S R R B
R .X‘i‘@ﬁﬁﬁé‘g‘“ e
R T
R R o

dissol dichl t tall t 2 8
Y H%gﬂex R e

\(/\%gllal ‘t%%lt meltlgi%jé%mng%%él U |onW E%r?lg%% m|r|1ec %aﬁgpi%ssme
(%%)6?%%62‘7%%6' f? Lo SRR GRS b el
I

brom| e@l%leg(clérlz %[rlgh;lr?% rgfg}%%) Q%%%It%ézgt- -tr uoroﬁrgle\%g pﬁenﬁogg)gﬁ%xl tooro-

dH“u]S}E%' I %%8 9 51% g éﬁ%@ﬁ%l\g ?éagm%&%dllﬁ %Xl%‘?z%f l%eﬁl{?th the melting
point of 111-114°C were obtained.
Molecular weight 290.06 (C2H;¢FsN20,); retention time Ry = 1.55 min. [B], MS

(ESD: 291.27 (MH").

Preparation of 1—(2~br0mobenzy1)~3-(4mﬂuoro~3—trjﬂuoromethylphenyl)—S,S-dimethyb
imidazolidine-2,4-dione (23.2):

Compounds 23.2 can be prepared by process "A". To this end, compound 23.1,
énalogously to the method as described for the preparation of 1.2, was reacted with
2-bromobenzyl bromide. 1-(2-Bromobenzyl)-3-(4-fluoro-3-triflucromethylphenyl)-
5,5-dimethylimidazolidine-2,4-dione was obtained in a yield of 93%. Molecular
weight 458.02 (CiH;sBrFoN,O5); retention time R = 2.80 min. [C]; MS (ESI): 459.04

(MH™).
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weight 458.02 (C19Hi5BrF4N202); retention time R(= 2.80 min. [C]; MS

wo 206838)7489.04 (MH ). WO 2008/01i7381 106 PCT/EP2007/0Q658#2807/006594
Preparation of

3-(4-fluoro-3-trifluoromethylphenyl)-5,5-dimethyl-l-(2-phenylamino- .

YRS Al it e b el o i e P
23, the procedure may be according to process "A". Analogously to the
W@W@@Hﬁf@%‘k@@ée@%ompound 23.2 was reacted 5 with

aniline. Compounds 23 was obtained in a yield of 81 %. Molecular weight

479 pvepecibE 2 PRNBN! RS fEPRSE AntReRFecolar Mgy PBRvsdipgtp Process
472.11 (MH'"). The compounds of example 24,
19@5(@ﬂwwmiﬁ%@ﬁf9ﬂmﬂlEdlﬁogj@ge 3, compound 23.2 was reacted
trifluoromethyl henyl)-5,5-dimethylimidagzolidine-z,4-dioneCémolecula_r
wWeighibioe & onppendt Porsnaanad i angald petRte="Ydamn yeiehd 7114
(ESI): 490.11 (MH"); and of examples 25, .
1{24dDIrE PR FRIAME BR Rz 1R {4mborBlai i Hibtyh! (MH).
phenyl)-5,5-dimethylimidazolidine-2,4-dione (molecular weight 505.11
(C25H20C1F4N303); retention time Rt = 2.45 min. [B]; MS (ESI): 506.11

The ¢ Wn@Lof example 24, 1-[2-(4-fluorophenylamino)benzyl]-3-(4-fluoro-3-
1-[2-(2,4-difluoropbenylamino)benzyl]-3-(4-fluoro-3-trifluoromethylphenyl)-

triflucBemndB disnethylinidazeliging R dedinaec(melerar weighiladvdight 489.14
(C25HI9F6N302); retention time Rt = 2.34 min. [B]; MS (ESI): 507.98

(CosHINEN @34 retention time R, = 2.34 min. [B]; MS (ESI): 490.11 (MH");
4-{2-[3-(4-fluoro-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidi

and offedaripret/phepylamineibanzenisiies dneolecuiariveight 496ubbomethyl-
(C36H20F4N402); retention time Rr = 2.14 min. [B]; MS (ESI): 497.18

pheny(MiB) 20 weyBrpiepaletiHike théieampolngd laf exaghpko 23 with e CIFN:0,);
difference that, in the third stage of the synthesis, instead of aniline,

retentérflugroaniine: Fari4)R 14 a8l orsaniline. (forhdB););2,4-difluoroaniline (for

52), 25 4-aminobenzonitrile (for 134)
52, 1-[2-(2,4-difluorophenylamino Ybenzyl]-3-(4-fluoro-3-trifluoromethyiphenyl)-5,5-
dimethylimidazolidine-2.4-dione, (molecular weight 507.13 (CasH oFsN3O5); retention time
R. = 2.34 min. [B]; MS (ESD): 507.98 (MI"),
134, 4- {2.~[3~(4~ﬂu0r0-3 -trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-
ylmethyl]phenylamino tbenzonitrile, (molecular weight 496.15 (CogH20F:N4Oy); retention
time R, = 2.14 min. [B}; MS (ESI): 497.18 (MH")
were prepared like the compound of example 23 with the difference that, in ﬂae third stage of
the synthesis, instead of aniline,
4-fluoroaniline (for 24),
4-chloroaniline (for 25),
2.4-difluoroaniline (for 52),
4-aminobenzonitrile (for 134)

was used.
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WO 2

was used. WO 2008/017381 107 PCT/EP2007/006594 Example 28:
dek2d-Rioxo-1-(2-phenylaminobenzy)i,3-diazaspiro[4.5]deq8<ylER2007/006594
trifluoromethylbenzonitrile 0 Iz~ N-N O~H FFF N 5 1) Preparation of
4-(2,4-dioxo-1,3-diazaspiro[4.5]dee-3-yl)-2-trifluoromethylbenzonitrile

(28.1): Compound 28.1 can be prepared by process "A". To this end, 5.3

ExamH 96Ph9s 9%91@&!%'%@ é%@r{ bimniRlyene) wars.inialy;charerdundal o

';)

(28.1);

argon atmosphere. At a 10 solution of

4-cyan-3+ffluQrameiiylaniingiie 15 ml of dry acetonitrile was slowly
added dropwise. After the addition had ended, the mixture was stirred at

75C for another 90 min. The mixtuge was.concentrated under reduced
pressure. The residue was then taky npeatedly in toluene and
N. Finally, the residue was

rah admixed 15 with 0.72 g of
1-amino-I-cyclohexanecarigoxylic agid an drcﬂ;wse with 1.05 ml of
triethylamine, and the mixturé was stirr ro0 perature for 2 h.
After standing overnight at room temp re, t ction mixture was
admixed with 5 ml of concentrated hydrochloric acid and stirred under
reflux for 2 h. The cooled reaction mixture was admixed with saturated
sodium hydrogencarbonate solution and extracted 20 with ethyl acetate.

e or ?nlc §{| &3 dn‘?djo AL S‘éjj‘]c@c%”f%t% { ﬁgido%n%ylbenzonmﬂe

con ra e er re duiced pressure.

4-(2, 4 dioxo-1,3-diazaspiro[4.5]dec-3 WO 2008/017381 108
PCT/EP2007/006594

Compound 28.1 can be prepared by process "A". To this end, 5.3 ml of phosgene

sotution (20% in toluene) were initially charged under argon atmosphere. At 75°C, a
solution of 4~cyano-3-trifluoromethylaniline in 15 ml of dry acetonitrile was slowly
added dropwise. After the addition had ended, the mixture was stirred at 75°C for
another 90 min. The mixture was concentrated under reduced pressure. The residue
was then taken up repeatedly in toluene and concentrated again under reduced
pressure. Finally, the residue was dissolved in 15 ml of dry tetrahydrofuran, admixed
with 0.72 g of 1-amino-1-cyclohexanecarboxylic acid and dropwise with 1.05 ml of
triethylamine, and the mixture was stirred at room temperature for 2 h. After standing
overnight at room temperature, the reaction mixture was admixed with 5 ml of
concentrated hydrochloric acid and stirred under reflux for 2 h. The cooled reaction
mixture was admixed with saturated sodium hydrogencarbonate solution and extracted
with ethyl acetate. The organic phase was dried over magnesium sulfate, filtered and

concentrated under reduced pressure. 0.62 g of 4-(2,4-dioxo-1,3-diazaspiro[4.5]dec-3-
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yl)-2-trifluoromethylbenzonitrile (28.1) was obtained. 'H NMR: 9.21, s, 1H;

wo 23 fr3di-1 8.19,s, 11-1;8.02, dy4d-1; 1.8-1.5, m, OH; 1.4e2RpMothhosso4

2)

3)

2) Preparation of
4-[1-(2-bromohenzyl)-2,4-dioxo-1,3-diazaspiro[4.5]dec-3-yl]-2- 5
triflironfethyiivetinditrilen(28. o) 2 Ebimpourid28:2. cand Rrépdred By; 8.30, d,
process "A". To this end, compound 28.1 was reacted with

2WBtomhoheniyl brodidelds deserhead iexXafnpled1i2, Gdmpound 28.2

was obtained in a yield of 98%. 'H NMR: 8.45, d, 11-1; 8.26, s, 1H; 8.10,

d, 11-1; 7.7- 7.25, m, 41-1; 4.6, s, 2H; 2.1-1.55, m, 9H; 1.2, m, 1H. 10 3)
Preparation of
ARgpagioro-H(2-phéhhramiriobeniyd) 4 ddodmdabdialpleet Jdgg-2-y1]-2-
trifluoromethylbenzonitrile (28): To prepare the compound of example 28,

the rocedeatiey haybeidcko@finy to process "A". Analogously to the

process described in example 1.2, 28.2 and aniline were 15 reacted. 28:
Moteoptand/fyhcs1 Belg (CeoHPE FRNEO 2k teteritioretiheRipe3rd 3 $nlrivas
[C]; MS (ESI): 519.24 (MI-1), Example 29:

A d<DimigirbroBrelionoy BN phisrig devieidbuhin timiday dhdi famppnd 28.2
trifluoromethylbenzonitrile 0 CH CH, N=\N~N FFN20H The '
corapobisenet éxamiple 2D Hs GbtiMEd &rialogdisly & thelprotddure Tk 7.7-

the compound of example 1, by reacting compound 1.1, instead of with
2-bidrobEnz§I6, s, 2H; 2.1-1.55, m, 9H; 1.2, m, 1H.

Preparation of 4-[2,4-dioxo-1 ;(2~pheny1 aminobenzyl)-1,3-diazaspirol4.51dec-3-y11-2-
trifluoromethylbenzonitrile (28):

To prepare the compound of example 28, the procedure may be according to process
"A". Analogously to the process described in example 1.2, 28.2 and aniline were
reacted. 28; Molecular weight 518.19 (Ca9Ha5F3N4Os); retention time R, = 3.19 min.

[C}; MS (ESI): 519.24 (MH™).

Example 29: 4-[4,4-Dimethyl-2,5-dioxo-3-(3-phenylaminobenzyljimidazolidin-1-yl]-2-

trifluoromethylbenzonitrile

e,
NE= Nw‘cm
F %W
é
L0
AN N/E\)

The compound of example 29 was obtained analogously to the procedure for the

compound of example 1, by reacting compound 1.1, instead of with 2-bromobenzyl



WO 2008/017381 109 PCT/EP2007/006594 bromide, with 3-bromobenzyl

WO 2&59}’@ %g? give compounds 292(I—1(I)\y\/IR 8.35,d, 1H; 825}) }HT-"O%L?QO%S%
d,1H; 7.7, s, 1H; 7.5, m, 2H; 7.3, t, 1H; 4.6, s, 2H; 1456H) 29.2 was

reacted in a further step as described in example 1, stage 3 Wlth aniline to
giverthéecontipddndrobesenyipieaddMolebisapwpighiid 28,26 H NMR: 8.35, d,
(C26H2jF3N402); 5 retention time Rt = 2.53 min. [B]; MS (ESI): 479.48
(V9. 2BxanhPles83@, d, 1H; 7.7, s, 1H; 7.5, m, 2H; 7.3, ¢, 1H; 4.6, 5, 2H; 1.4, 5, 6H).
4-[4,4-Dimethyl-2,5-dioxo-3-(4-phenylarninobenzyl)imidazolidin-l-y1]-2-
2t rorm ethglbtnzofitiher GtOHS ¢s@ild-iNerROpE E $@heveshnpoling to
of example 30 was obtained analogously to the procedure for the
compturmbopexadpiexinyedSctihy avmpvienght 47 Sin St df iithkO2);
2-bromobenzyl bromide, with 4-bromobenzyl bromlde to give compound
3GRItHINIMR B35, 55 1t B25VS (BSB: #09ai818H 35, d, 2H; 7.4, d,
211; 4.6, s, 2H; 1.4, s, 6H). 30.2 was, in a further step as described in
example 1, stage 3, reacted with aniline to give the 15 compound of
example 30. Molecular weight 478.16 (C26H21F3N402); retention time Rt
Exampe2394 ndind [BR MSHES]) s4lexa 1 (MiphynEeaniptecggyl imidazolidin-1-y1]-2-
4-{3-[2,4-Dichloro-6-(4-fluorophenylamino)benzyl]-4,4-dimethyl-2,5-
dioxoimigidzsiigmethylpepzaifiideomethylbenzonitrile WO 2008/017381 110
PCT/EP2007/006594 N F NO NCI N CI

fﬁ@ e
=
The compound of example 30 was obtained analogously to the procedure for the
compound of example 1, by reacting compound 1.1, instead of with 2-bromobenzyl
bromide, with 4-bromobenzyl bromide to give compound 30.2 ('H NMR: 8.35, d, 1H;
8.25,s, 1H; 8.10, d, 1H; 7.55, d, 2H; 7.4, d, 2H; 4.6, s, 2H; 1.4, s, 6H). 30.2 was, in a
further step as described in example 1, stage 3, reacted with aniline to give the

compound of example 30. Molecular weight 478.16 (CogHa FaN4Oy); retention time Ry

=2 54 min. [B]; MS (EST): 479.41 (MH").

Example 35:  4-{3-[2,4-Dichloro-6-(4-fluorophenylamino jbenzyl]-4,4-dimethyl-2,5-

dioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitrile
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15

FFOH-NF Preparatidn of 2-bromo-4,6-dichlorobenzyl bromide 35.3: ClI

WO 2(%8.%'] ‘%@3? a) 2-Bromo-4,6-dich|orol??6lzoic acid 35.5: 4.85 'Pt%fﬁﬁ'%)ﬂo&%

nitrite were added dropwise at OC to a suspension of 6.5 g of copper(l
bromide in 100 ml of dry acetonitrile. Within 5 minutes, 5 g of 2-amino-
4,6-dichlorobenzoic acid Wwere_added in gortions to this dark green

@\ C A, then allowed to warm to

solution. The mixture was stirre
room temperature and 10 Stiéd overnjght. The-mixture was concentrated
under reduced pressure to abeut halfothe veluf 0%l of 1N
hydrochloric acid were added and the mixture was extracted with 60 ml of
diisopropyl ether. The organic phase was admixed with 70 ml of 2 N
sodium hydroxide solution. The water phase w oved and adjusted to
a pH of 2 with hydrochloric acid. The aqueous e was extracted by
shaking with diisopropyl 15 ether, and the organic pltase was dried over
magnesium sulfate, filtered and concentrated-under reduced pressure.
2-Bromo-4,6-dichlorobenzoic acid 35.5 was obtained. 'H NMR: 14.2, s,
1H; 7.9, d, 1H; 7.8, d, 1H. b) (2-Bromo-4,6-dichlorophenyl)methanol 35.4:

Werroas/o v12s8rand-PETIER200 7006584 Rls IPdt the acid 35.5 were
dissolved in 25 ml of dry tetrahydrofuran and admixed dropwise at 0C

with 9.26 ml of a | molar solution SI lithium aluminum hydride in
tetrahydrofuran with stirring. The ré@@iﬂ&re was stirred at OC for

another 30 min and at room temperatu r 2 h. For workup, the mixture
was adjusted to pH 2 Br

a) 2-Bromo-4,6-dichlorobenzoic acid 35.5;

4.85 ml of tert-buty! nitrite were added dropwise at 0°C to a suspension of 6.5 g of
copp.er(H) bromide in 100 ml of dry acetonitrile. Within 5 minutes, 5 g of 2-amino-
4.6-dichlorobenzoic acid were added in portions to this dark green solution. The
mixture was stirred at 0°C for 2 h, then allowed to warm to room temperature and
stirred overnight. The mixtu;'é was concentrated under reduced pressure to about half
the volume; 70 m! of 1 N hydrochloric acid were added and the mixture was extracted
with 60 m! of diisopropyl ether. The organic phase was admixed with 70 ml of 2N
sodium hydroxide solution. The water phase was removed and adjusted to a pH of 2
with hydrochloric acid. The aqueous phase was extracted by shaking with diisopropyl
ether, and the organic phase was dried over magnesium sulfate, filtered and
concentrated under reduced pressure. 2-Bromo-4,6-dichlorobenzoic acid 35.5 was

obtained. 'H NMR: 14.2, s, 1H; 7.9, d, 1H; 7.8, d, 1H.

b) (2-Bromo-4,6-dichlorophenyl)methanol 35.4;
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5 with 2.5 N sulfuric acid with cooling and admixed with ethyl acetate and

WO ZQ@J%%? organic phase was rem?YFd, dried over magneslglglf/%y&%%/o%s%

1)

coricentrated under reduced pressure.

(2-Bromo-4,6-dichlorophenyl)methanol 35.4 was obtained and was used
Irethe nexisiageldishouteditbelr plitifieationo flAretetrahydrofuran and admixed
2-Bromo-4,6-dichlorobenzyl bromide 35.3: 3.1 g of the benzyl alcohol 35.4
wrepdissalvediv4b it ©hdryfdichiorametihana ahdthagimiesharopwiskidt in
5C with a solution of 0.455 ml of phosphorus tribromide in 10 ml of
diehigradroéinaneit herreactitr exiuce wasstirved enewdighbahdoinether
neutralized with 5 ml of a saturated agueous sodium carbonate solution.
The wiganiCalib@hasepeasuanioved, Huedakepmagnestura sulfatbusted to pH 2
filtered and concentrated under reduced pressure. The residue was
purifie?l HK coltimin akidowidiagrdpizyaon silica gelvitlitetivheptaneaad thaer, The
eluent. 2-Bromo-4,6-dichlorobenzyl bromide 35.3 was obtained. 'H NMR:
7@ gsnithhas8 paskeindved, dri2dHo 0 hpPreyiaratiolfaod and concentrated under
4-[3-(2-bromo-4,6-dichlorobenzyl)-4,4-dimethyl-2,5- dioxoimidazolidin-|
-yl rteidl poromet i Hieozaritytlel 851 2rofbmpDurth3bo? Yat paepatadaisand was
described for example 6.2, by reacting compound 1.1 with
2isrdmoti Gralickingobetimyltirothid @ 88i8ation.
4-[3-(2-Bromo-4,6-dichlorobenzyl)-
4,4-dimethyl-2,5-dioxoimidazolidin-1-yl]-2-trifluoromethylbenzonitrile was
obtained WO 2008/017381 112 PCT/EP2007/006594 in a yield of 83%.
'HNRHBr 81854 &-dihigr2ben b 8083 dB; 7.9, s, 1H; 7.8, s, 1H; 4.9, s,
2H; 1.3 5, s, 6H. 2) Preparation of
433-pod Hichtorolaiaikictdgheeayl disinb)emzil] ) o tinedsiiorsmgthane and
dioxoirmidazolidin-l-yl}-2-triifluoromethylbenzonitrile35: The further
redotisadvithpiigorodiilinghe givetitre ddhdidduntadrraphprrssivasiide in
effected as described for example 1, stage 3. 4-{3-[2,4-Dichloro-6-(4-
fluOrophénidhlvinobkans [Facsaichethyigusdioxotmiehesitirelitghyl then
trifluoromethylbenzonitrile 35 was obtained. (Molecular weight 564.07

neutralized with 5 ml of a saturated aqueous sodium carbonate solution. The organic

phase was removed, dried over magnesium sulfate, filtered and concentrated under
reduced pressure. The residue was purified by column chromatography on silica gel
with n-heptane as the eluent. 2-Bromo-4,6-dichlorobenzyl bromide 35.3 was obtained.

"HNMR: 7.9, s, 1H; 7.8, 5, 1H; 4.75, s, 2H.

Preparation of 4-[3-(2-bromo-4,6-dichlorobenzyl}-4,4-dimethyl-2,5-
dioxoimidazolidin-1-vl}-2-trifluoromethylbenzonitrile 35.2:

Compound 35.2 was prepared as described for example 6.2, by reacting compound 1.1
with 2-bromo-4,6-dichlorobenzyl bromide 35.3. 4-[3-(2-Bromo-4,6-dichlorobenzyi}-

4 4-dimethyl-2,5-dioxoimidazolidin-1 -yl]-2—triﬂuoromefhylbenzonitriie was obtained
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10 (C26H, 8C12F4N402); retention time R, = 2.98 min. [B]; MS (ESI):

W + CH3CN). The compound of example 36,
WO 2%&@ ichloro-6-(2,4- dlfluorophe% amino)benzyl]-4,4- PCT/EP2007/006594

dimethyl-2,5-dioxoimidazolidin- 1-yl}-2-trifluoromethylbenzonih-ile
(rolegeldoweight ' EH1SBR06. (6 26H HI G R2ESNRQ2)5 refamtiondime IR1ES, s, 1H;
2.98 min. [B]; MS (ESI): 583.32 (MH+), and of example 37,
443-[2,aHi¢cH6re-614-chlorophenylamino)benzyl]-4,4-dimethyl-2,5-
dioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitrile (molecular weight

580 04 (C26H, 8CI3F3N402) retention time R,, = 3.09 min. [B]; MS

) S R R SR e a4 d-dimethy 2.5
(m&eeﬂéu a%rav%@ﬁg ?&ff%@ '@ﬁ%ﬂﬁ%}%ﬁ hen@%ﬁﬁiﬁeﬁnﬁiﬁ 252
exam[Eil R PR (R AT A 35 was
(for SIS &%6065%6? S R e S taas e ppoaniine
R R et S R e oty %

o '”?éqfagﬁé"%ﬂ e A ol S <N
(CasH;sCloF4N4Oa); Tetention time R, = 2.98 min. [B]; MS (EST): 606.23 (MH" +

CH;CN).

The compound of example 36, 4-{3-[2,4-dichloro-6-(2,4-difluorophenylamino)benzyl]-4,4-
dimethyl-2,5-dioxoimidazolidin-1-yl} -2-trifluoromethylbenzonitrile (molecular weight
582.06 (CasH 7CLFsN4O0); retention time R, = 2.98 min. [B]; MS (ESI): 583.32 (MH"),

and of example 37, 4-{3-[2,4-dichloro-6-(4-chlorophenylamino)benzyl]-4,4-dimethyl-2,5-
dioxoimidazolidin-1-y1}-2-trifluoromethylbenzonitrile (molecular weight 580.04
(Ca6H:5C13FsN40s); retention time R, = 3.09 min. [B}; MS (ESD): 581.32 (MH"),

and of example 104, methyl 4-{3,5-dichloro-2-[3-(4-cyano-3-trifluoromethyiphenyl)-5,5-
dimethyi-2,4-dioxoimidazolidin-1-ylmethyl]phenylamino }benzoate (molecular weight 604.08

(CagHy 1 CLFiN4Qy); retention time Ry = 2.52 min. [B}; MS (ESI): 605.17 (MIT),

was prepared like the compound of example 35 with the difference that, in the second stage of
the synthesis, instead of 4-{luoroaniline,
2.4-difluoroaniline (for 36),

4-chloroaniline (for 37),
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13

Br Br Cl 10 2-Bromo-3,5-dichlorobenzyl bromide 38.3 was prepared in the

as 2-bromo-4,6- dichlorobenzyl bromide 35.3, butl%alr I @ﬁ)}%
WO Zéasgytﬁ%\:ﬁ?grloanthranilic acid via 2-br ri%-?;,S- dichlorobenzoic acéé%%. 06594

and (2-bromo-3,5-dichlorophenyl)methanol 38.4. 2-Bromo-3,5-
methydichiorabenzyldrofeid®88.3: 'H NMR: 7.8, s, IH; 7.55, s, IH; 4.75, s, 2H.
15 1) Preparation of 4-[3-(2-bromo-3,5-dichlorobenzyl)-4,4-dimethyl-2,5-
was ugdaxoimidazolidin-I-yl]-2-trifluoromethylbenzonitrile 38.2: Compound 38.2
was prepared as described for example 6.2, by reacting compound 1.1
with 2-bromo-3,5-dichlorobenzyl bromide.
4-[3-(2-Bromo-3,5-dichlorobenzyl)-4,4-
Examgla@shyl42{3-figoiidazobdindkybkablrtivbiommeibytbetizonidimsiag-2,5-
obtained in a WO 2008/017381 114 PCT/EP2007/006594 vyield of 55%.
'H NMR:d303biralidd ki1 81iA5] -] 1 F-Biflnorchidy iy Thedizdtd 17165, s, IH; 4.65,
s, 2H; 1.45, s, 6H. 2) Preparation of
4-{3-[3,5-dichloro-2-(4-fluorop inoYpenzyl]-4,4-dimethyl-2,5- 5
dioxoimidazolidin-I-yl}-2-trifluoron

with 4-fluoroaniline to give tie-gobmpound of exaraple 38 was effected as
described for example 1, stager3. 4-{343,5-Dieh -(4-fluorophenyl-

amino)benzyl]-4,4-dimethyl-2, 5-dioxoimidazolidin- lI }
-2-trifluoromethylbenzo- nitrile 38 was obtaingdN(Molécular weight 564.07
(C26H,8C12F4N402); retention time 10 Rt = 2. in. [B]; MS (ESI):

565.17 (MH+)). The compound of example 39,
4-{3-[3,5-dichloro-6-(2,4-difluorophenylamino)benzyl]-8,4-
dimethyl-2,5-dioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitrile
(molecular weight 582.06 (C26H17C12F5N402); retention time Rt = 2.42
min. [B]; MS (ESI): 583.16 (MH)), 15 and of example 40,

A B:f@rBtdichlol d6ufdchbrdpghknytamino)benzd] 38.4-dimethyl-2,5-
dioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitrile (molecular weight
580.04 (C26H18C13F3N402); retgption timé&'Rt = 2.47 min. [B]; MS
(ESI): 581.14 (MH

Br o
2-Bromo-3,5-dichlorobenzyl bromide 38.3 was prepared in the same way as 2-bromo-4,6-
dichlorobenzyl bromide 35.3, but starting from 3,5-dichloroanthranilic acid via 2-bromo-3,5-
dichlorobenzoic acid 38.5 and (2-bromo-3,5-dichlorophenyl)methanol 38.4. 2-Bromo-3,5-

dichlorobenzyl bromide 38.3: "H NMR: 7.8,8, 1H; 7.55,s, 1H; 4,75, s, 2H,

1) Preparation of 4-[3-(2-bromo-3,5-dichiorobenzvl }-4,4-dimethyl-2,5-
dioxoimidazolidin-1-yi}-2-trifluoromethytbenzonitrile 38.2:
Compound 38.2 was prepared as described for example 6.2, by reacting compound 1.1
with 2-bromo-3,5-dichlorobenzyl bromide. 4-[3-(2-Bromo-3,5-dichlorobenzyl)-4,4-

dimethyl-2,5-dioxoimidazolidin- 1 ~yl]-2-trifluoromethylbenzonitrile was obtained in a
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were prepared like the compound of example 38 with the difference that,

WO 2@?@5@5 nd stage 20 of the synth f}? s, instead of 4- fluorozg'@2 X%OO7/00639

anlllne (for 39), 4-choroaniline (for 40) was use
41: 4-{3-[5-Chloro-2-(4-fluorophenylamino)benzyl]-4,4-dimethyl-2,5-
- digxrimidazelitinniR-2-trifldonemethylkenAgsitrile, WQ 2008/017 38k 145 H;
PCT/EP2007/006594 N yyyOyyy ~~/FNNCI _ \ FFH-NF 1)

Prepraration 1.45, s, 6H.
of4-[3-(2-bromo-5-chlorobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin- 1-
yI] -2- trifIuoromethylbenzonitrile 41.2:5 Compound 41 2 was prepared as

I st A PR R
T Sl R sl d3rse=a°"°” e bene
2 e BRSO L E BTG s SRS G
St ot
d|0x0| 2‘]%23% i (4y %éor E]apgrlng:%g%enarziall file 4 1%@#“ it ethylbem@'

rea&ll%njgv It%s%ta%‘al rog n(lwglecu }/ %é?g%g %ﬁp{?y Hgﬁ&igé‘%@&ﬁ(ﬂj}; WeBtion time

R:=2.37 min. [B]; MS (ESI): 565.17 (MH").

=

The compound of example 39, 4-{3-[3,5-dichloro-6-(2,4-difluorophenylamino)benzyl]-4,4-
dimethyl-2,5-dioxoimidazolidin-1-yl}-2-triflucromethylbenzonitrile (molecular weight
582.06 (CaH7CLFsN4O;); retention time R, = 2.42 min. [B]; MS (ESI): 383.16 (MH™),
and of example 40, 4_—{3—[3,5—dichloro—6—(4~chE01‘03)11enylamino)benzyl]—4,4—dimethyl—2,5—
dioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitrile (molecular weight 580.04

(CoeH13ClI3F3N,O7); retention time R, = 2.47 min. [B]; MS (ESI): 581.14 (MH™),

were prepared like the compound of example 38 with the difference that, in the second stage
of the synthesis, instead of 4-fluoroaniline,

2,4-difluoroaniline (for 39),

4-chloroaniline (for 40}

was used.

Example 41:  4-{3-[5-Chioro-2-(4-fluorophenylamino)jbenzyl}-4,4-dimethyl-2,5-

dioxoimidazolidin-1-y1}-2-trifluoromethylbenzonitrile
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effected as described for example 1, stage 3.

WO 96‘0%%[@%1'”0 -2-(4-fluorophenyl- CT/EP2007/006594

1)

2)

aminojbenzyl]-4,4-dimethyl-2,5-dioxoimidazolidin-I -yl} -2-trifluoromeéthy
benzonitrile 41 was obtained. (Molecular weight 530.11
(C26HI9C1F4N402); retenti me RP= 2.37 min. [B]; MS (ESI): 531.17
(MH+)). 20 WO 2008/01738 @ P 2007/906594 The compound of
example 42, 4-{3-[5-chlofe-B-(2,4- dﬁ%h amino)benzyl]-4,4-
dimethyl-2,5-dioxoimidazalidin-I-yl}Z-tri hylbenzonitri le

(molecular weight 548.10 (C26HI5SC1F5N402); retention time R{ = 2.38

[F44-dimethyl-2,5- 5
dioxoimidazolidin-l-yl}-2-trifluoromethylbenzonité (molecular weight
546.08 (C26HiI9C12F3N402); retention time R1=rR2.48 min. [B]; MS (ESI):
547.15 (MH)), were prepared like the compound of example 41 with the
difference that, in the second stage of the synthesis, instead of
4-fluoroaniline, 10 2,4-difluoroaniline (for 42), 4-chloroaniline (for 43) was
uBeghakExam pieddB-(2-bromo-5-chlorobenzyl }-4,4-dimethyl-2,5-dioxoimidazolidin-1-
4-{3-[2,5-Bis(4-chlorophenylamino)benzyl]-4,4-dimethyl-2,5- 15
didkainmidarohidisthidyhn2otifttibrdin2thylbenzonitrile N~ \ N j1X/ H'N CI N
F F 0 H-N CI In the preparation of the compound of example 43 (40%
yietappther¢dimp ourschofpexainplécd8ivedSobtamad a6 b Tyrtheriproductiound 1.1
23% yield. Molecular weight 637.12 (C32H24C12F3N502); 20 retention
timehRbr 2058 nihl B h S/ (BESi 68 G2 (el fom 2-brome-5-chlorobenzoic acid
by reaction with lithium aluminum hydride and reaction of the benzyl alcehol thus
obtained with phosphorus tribromide). 4-[3-(2-Bromo-5-chlorobenzyl)-4,4-dimethyl-
2, 5-dioxoimidazolidin-1-y1]-2-trifluoromethylbenzonitrile was obtained in a yield of
64%. "H NMR: 8.35, d, 1H; 8.25, s, IH; 8.1, d, 1H; 7.65, m, 2H, 7.33, d, 1H; 4.6, s,

2H; 1.45, s, 6H.

Preparation of 4-{3-{5-chloro-2-(4-fluorophenylamino)benzyl]-4,4-dimethyl-2,5-
dioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitrile 41:

The further reaction with 4-fluorcaniline to give the compound of example 41 was
effected as described for example 1, stage 3. 4-{3-[5-Chloro-2-(4-fluorophenyl-
amino)benzyl]-4,4-dimethyl-2,5-dioxoimidazolidin-1-y1} -2-trifluoromethyl-
benzonitrile 41 was obtained. (Molecular weight 530.11 (CagHoCIF4N4Oy); retention

time R, = 2.37 min. [B]; MS (ESI): 531.17 (MH™)).



WO 2008/017381 117 PCT/EP2007/006594 Example 49:
1-[2-(2,4-Difluorophenylarnino)benzyl]-5,5-dimethyl-3-(4-ph -

WO 2B@\%R(Qfl’ﬁrﬁgﬁdazolidFi)ne-Z),/4-dione) N A 1yIJ\I]60 HFENF y5 1)(Pr2p§?(§§%$lpgp07/ 006594
5,5-dimethyl-3-(4-phenoxyphenyl)imidazolidine-2,4-dione (49.1):

The cSeBRRQUBHA e e prepatad Ry aroceasiivropadiNg.ante péheyot4,4-
tert-butyl 2-amino-2-methylpropionate hydrochloride were suspended at

dimetKOPMSLRAORETREMES AN d 0.l of gy ietoahyEiohraBnAALE acialxadknithi 819

g of 4-phenoxyphenyl isocyanate and 8.4 ml of triethylamine, and the

548.1 MRIUFE VBSOS d-alionm famreratss fair? (B110Fhercpftery 20 miaf)),
concentrated hydrochloric acid were added and the mixture was stirred
and ofuRdaipiefix for ajughier h (L he ceplesveastianyaidtarenwat aemyxeads-
with water and ethyl acetate; the organic phase was washed with
5 dioxos@iHatadisadigmy hydiegencarpoeaiesaiutiondeciben silh sancsntrated
sodium chloride solution, dried over magnesium sulfate, filtered and
(CrHeageNratgdrunrdaniedueed pressune. The Mg esidyeswas stined ith
diisopropyl ether, filtered off with suction, washed with more diisopropyl
ether and dried, 49.1 was obtained with the melting point of 165C in a
yield of 97%. Molecular weight 296.11 (C17H16N203); retention time Rr =
were pr@arifinikeMS (GSHoRAV A2(Mipl: 20 @) Prepdrfiamaf that, in the second stage
1-(2-bromobenzyl)-5,5-dimethyl -3-(4-phenoxyphenyl)imidazolidine-
of the 2yhtliene id9%2): MNOMRRPBIMLIA3B1 118 PCT/EP2007/006594 Compound
49.2 can be prepared by process "A". To this end, compound 49.1 was
10 2.4-difemctediiidth(2baamobenzyl bromide as described in example 1.2.
Compound 49.2
4-chloroaniline (for 43)

was used.

Example 48: 4-{3-[2,5-Bis(4-chlorophenylamino)benzyl}-4,4-dimethyl-2,5-

15 dioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitrile
N o}

In the preparation of the compound of example 43 (40% yield), the compound of example 48
was obtained as a further product in 23% yield. Molecular weight 637.12 (CsHayCLFsNsOy);

20 retention time Ry = 2.58 min. [B]; MS (ESI): 638.20 (MH").
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was obtained in a yield of 98%. Molecular weight 464.07

WO 2(CROHZBIN203); retention time R1$72.58 min. [B]; MS (ESFCA6333)7/006594

(MH+). 5 3) Preparation of

e S A et S S a o il

1)

2)

49, the oce ureH{n %@ea CzPr ing to process "A". Analogously to the
process 8&3 Be i Pﬁpg 1%27%9.2 and 2,4-difluoro 10 aniline were

reacted. 49: Molecular We@ ht 13 18 (C30H25F2N303); retention time Rr

= 2.41 min. [B]; Ms@ (M ) Example 50:
3-[4-(4-Chlorophen tri enyl]-1-[2-(2,4-difluorophenyl-

anuno)benzyl]-5, 5-dimethylimidazglidjifie~2,4-dione FF F CINNK N 0

H F bN -Ct~' 15 F 1) Preparation ®f H F
nyl]-5.5-dimethyl-
50. 1 be prepared by
ccini garbonate was

imidazolidine-2,4-dione (50.1): Compa
process "A". To this end, 0.51 g of di(

“initially charged at room temperature in 15 ml of dry 20 acetonitrile and

admixed slowly (1 h) with a solution of 0.29 g of 4-(4-chloro
phenoxy)-3-trill uoromethylphenylamine in 10 ml of dry acetonitrile. The

reaehoaniMy 20386042881 119 RedseR2a7IfR6a394lidine-2,4-dione (49.1):
Compound 49.1 can be prepared by process "A". To this end, 7.8 g of tert-butyl
2-amino-2-methylpropionate hydrochloride were suspended at room temperature in
100 ml of dry tetrahydrofuran, and admixed with 8.9 g of 4-phenoxyphenyl isocyanate
and 8.4 ml of triethylamine, and the mixture was stirred at room temperature for 2 h.
Thereafter, 20 ml of concentrated hydrochloric acid were added and the mixture was
stirred under reflux for a further 2 h. The cooled reaction mixture was admixed with
water and ethyl acetate; the organic phase was washed with saturated sodium
hydrogencarbonate solution and then with concentrated sodium chloride solution,
dried over magnesium sulfate, fittered and concentrated under reduced pressure. The
residue was stirred with diisopropyl ether, filtered off with suction, washed with more
diisopropyl ether and dried. 49.1 was obtained with the melting point of 165°Cina
yield of 97%. Molecular weight 296.11 (C7HsN2O3); retention time Ry = .95 min;

MS (EST): 297.42 (MH™).

Preparation of 1-(2-bromobenzyl)-3,5-dimethyl-3-(4-phenoxyphenyl)imidazolidine-

2,4-dicne (49.2):



10

15

290

mixture was stirred at room temperature overnight. The reaction mixture

WO 2W&so congentrated under reduced pregsure; the residue wapstirrgdwith/006594

3)

ethyl acetate and cooled in an ice bath, and the precipitate was filtered

off. The filtrate was washed with 1 N hydrochloric acid and then with
safiFRRESA8idrePnrBTRRERH B PERE B8 Uition] & BifetOvet iRagRe dilrh was
sulfate, filtered and concentrated under reduced pressure. For further
phersdedingh thdramakeprolibrrpds-gidkspyprlitimpple 1.2. Compound 49.2
[4-(4-chlarophenoxy)- 3-trifluoromethylphenyl]carbamate) was dissolved in.
10 ahPBtaRsHBctoRfidI e T GoM olerpera g it ddiixed-sBEeslEiention
with 0.15 g of methyl 2-amino-2-methyl- propionate hydrochloride and
e ARGy ke S SHA6 OVt for 10 2 h. Thereater, 2

ml of concentrated hydrochloric acid were slowly added dropwise and the
reaction mixture was subsequently stirred under reflux for 2 h. The cooled
reaction mixture was admixed cautiqusly with saturated sodium
hEreRaaAh nktd 2 Sofli oA RIFRHRTRG ARarextratred B SRAKirg Wigoxy-
ethyl acetate, and the organic phase was dried over magnesium sulfate,
fiRBrEY AP eariding 4 Afduced 15 pressure. The residue was

purified by chromatography (silica gel; 98/2 dich oromethane/me hanol) to
oE?aPﬁ@'E?[@-tﬁ@&?F?&PB}b‘Hgﬂ Ry To BRI ure may be according to process

phenyl]-5,5-dimethylimidazolidine-2,4-dione in a 53% yield. 1H NMR.
563 ATEIREongY i 1S Pf?ﬁea%eiﬁﬁ%l%g ,%ﬁ%ﬁ%@ﬁ%%ﬁ?%@.ﬁ%%&%b
2) F?{_eparation of

153N RBB T i o M odribiE pheabky ) 35 difiteidrmietpnerpuon time Ry
5,5:dimethylimi lidine-2.4-dione (50.2): Compound 50.2 can be
pFe%é}éHIBy?gb:&eézg%Egbﬂgcﬁgé é tompound 50.1 was reacted with
2-bromobenzyl bromide as described in example 1..2. Compound 50.2

was obtained in a yield of 97%. WO 2008/017381 120

xSl HHe RO L B (8] IS E S GBE 16 (LS CRALR) -

1)

Preparation o

f ) .. o )
3-[4-(4-CRISIS BRSNS S-S Hm SR et iERS T A-H 9% a-difluoro-
"~

SRS
CI/‘\) = N&
AN
) 0 \l 3:! F
Uy F

Preparation of 3-[4-(4-chlorophenoxy)-3-trifluoromethylphenyl]-5,5-dimethyl-
imidazolidine-2,4-dione (50.1):

Compound 50.1 can be prepared by process "A". To this end, 0.5 g of di(N-
succinimidyl) carbonate was initially charged at room temperature in 15 mi of dry
acetonitrile and admixed slowly (1 h) with a soiution of 0.29 g of 4-(4-chioro-

phenoxy)-S—triﬂuoromethyl;ﬂaenylamine in 10 ml of dry acetonitrile. The reaction
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5 phenylamino)benzyl]-5,5-dimethylimidazolidine-2,4-dione (50): To

WO 2pneparsthe compound of example 50¢ the procedure may be@cgarding Ames94

2)

process "A". Analogously to the process described in example 1.2, 50.2

and 2,4- difluoroaniline were reacted. 50: Molecular Wei%]ht 615.13

(EBI PR ERERSON) CPEIRTRR HHE RY <D DY s TR0 IES1 ¢ 6626
(MI-1). 10 Example 51: . . .

ASPRRE IR B SRS BRI She YA e diffetiyRg Bith ethyl acetate and
dioxoimidazolidin-l-yl}-2-pentafluorosulfanylbenzonitrile N~O0F N \\ _ i
FOEeANnE §9_ Riths @ﬁéh&ymgﬁ@té&igﬁsﬁltereé off. The filtrate was washed with
4-amino-Zé%%gtaﬂuprosuIfanylbenzonitrile 51.9: 1

3P ks 'Eﬂf%ﬁ%@lﬁ?féﬂiﬂ%r‘ﬁﬂé%&‘% tgdgs@m)gﬁ%@gencarbonate solution,

3-nitropentafluorosulfanylbenzene (CAS # 2613-26-5) were dissolved in
26 aff%&ﬁéﬂ%&?%%wi@%ﬁf@?f e BT Vi Re ol fela v oLy i Ml
hydrogenated at 5.5 bar until the hydrogen uptake had ended,
sﬁ%@@aa@ﬁ?ﬁ% Tt ABAHFE (wasSHite B il Bohice ntratathorponcxy)-
WO 2008/017381.121 PCT/EP2Q07/006594 reduced pressure. Molecular

5 Finyfinfin e

IR TP CRITB SRS PEENtIoH fimialied 10174 PisferEEpat room

261.07 (Mt CH3CN). 2) 2-(3-Pentafluorosulfanylphenyl)jsoindole-1,3-dione
ottt S sl e e
suspended

propionate hydrochloride and 0.14 ml of triethylamine, and stirred under reflux for
2 h. Thereafter, 2 ml of concentrated hydrochloric acid were slowly added dropwise
and the reaction mixture was subsequently stirred under refiux for 2 h. The cooled
reaction mixture was admixed cautiously with saturated sodium hydrogencarbonate
solution with stirring and extracted by shaking with ethyl] acetate, and the organic
phése was dried over magnesium sulfate, filtered and concentrated under reduced
pressure. The residue was purified by chromatography (silica gel; 98/2
dichloromethane/methanol} to obtain 3-[4-(4-chlorophenoxy)-3-trifluoromethyl-
phenyl]-5,5-dimethylimidazolidine-2,4-dione in a 53% yield. "H NMR: 8.62, s, 1H;

7.9,d, 1H; 7.7, dd, 1H; 7.5, m, 2H; 7.15, m, 3H; 1.4, s, 6H.

Preparation of 1-(2-bromobenzyl)-3-[4-(4-chlorophenoxy)-3-trifluoromethylphenyl]-
5,5~dimethylimidazolidine-2,4-dione (50.2):

Compound 50.2 can be prepared by process "A". To this end, compound 50.1 was
reacted with 2-bromobenzyl bromide as described in example 1.2. Compound 50.2

was obtained in a vield of 97%.
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wo 2beided ~rger reflux for 2 h. The coolegd reaction mixture wasy

3)

Examplag bted carbo et HUrsgoRaIaHp dswdin &r

with 1.01 g (6.84 mmol) of phthalic anhydride in 4 ml of acetic acid and
s © wasampehuiihoso4
40 ml of water, treated in an ultrasound bath for 30 min and filtered. The
residue was washed with water and then with a little ethanol, and dried
uhideratin cedcho Pre8dufensHioBrCIFsN>Oy); retention time Ry = 2.86 min. [B]; M
2-(3- PentaﬂuorosuIfanylphenyl)lsomdole 1,3-dione 51.4 with the melting
pORIDFAEBLE g WaE Uatiied. 3)
2-(4-Nitro-3-pentafluorosulfanylphenyl)isoindole-1,3-dione 51.5 and
2-(2-nitro-5-pentafluorosulfanylphenyl)isoindole-1,3-dione 51.6 151 g
(2.863 mmol) of 2-(3-pentafluorosulfanylphenyl)isoindole-I,3-dione 51.4
wBEs phssoMed atlocarid@omeeheontentheesaithy) plesay Hnid thémtididheoro-
was stirred at OC for 2 h. Thereafter, the mixture was left to stand
oVépRigATAROPbEAierAPefanr by imiderabibresbitrdemadd hdded to 50 g
of ice-water and the mixture was stirred for 1 h; thereafter, the precipitate
was Aieed GF orithoeonslefioriuniside thathr aredi cofier ek perdiieg] thprocess
chromatography on silica gel with toluene as the eluent.
2"@”Nﬁm?sa@@ﬁh&fmm@ﬁmf%ﬁﬁwé%@ﬁpsﬁ%mﬁaéléplﬁ Biehe sndAvith the
melting point of 200-203C and 2-(2-nitro-5-
pEHERTTOEIR T FaRiATsdh dbretubinibHEs £ Bowith the Imelti fdint
of 175-177C were obtained in a ratio of 1:2. 254)
ISR Eme JeritafRio rosu B AR hiyihisiidte Y H-dione 51.7 WO
2008/017381 122 PCT/EP2007/006594 1.94 g (4.92 mmol) of
2-(4-nitro-3-pentafluorosulfanylphenyl)isoindole-1,3- dione 51.5 were
dissolved in 20 m1 of methanol, admixed with 53 mg of 10% palladium on
g‘c’lﬁlféhé[ t-&-Hydrogen
pressure of 5 bar. After the reaction had ended, the mixture was 5 filtered
from the ReXQECar e firirhre waRtelrRiestted PrROPEHR e was

stirred in a mixture of dichioromethane,and n-heptane, filtered with suction
FF\Q\ J}<
~s
E’ F )“N\/@

H—N

0

F

A) Preparation of 4-amino-2-pentafluorosulfanylbenzonitrile 51.9:

1) 3-Pentafluorosulfanylphenylamine 51.3
2 g (8 mmol) of 3-nitropentafluorosulfanylbenzene (CAS # 2613-26-5) were
dissolved in 20 ml of ethanol, admixed with 0.1 g of palladium on carbon
(10%) and hydrogenated at 5.5 bar until the hydrogen ﬁptake had ended.

Subsequently, the reaction mixture was filtered and concentrated under
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and dried under reduced pressure. 2-(4-Amino-3-pentafluorosulfanyl-

WO 2@ieoyhisaindole-1,3-dione 51.7 withZihe melting point of 17 @I TP WAS /006594

obtained. 10 5)
4-(1,3-Dioxo-1,3-dihydroisoindaql-2-yl)- -pentafluorosuIfaré%lbenzqnitrile

51.8 0. 46 HSF(PIFHiFRoN SR ctneRmriated St o WA MBS R.=

added dropwise at OC to a solution of | .74 mmoal) of
e e oL SRS o ione 51.7 in

acetic acid. The mixture was 15 stirred at OC for 10 min; thereafter, a
solution of 189.4 mg of sodium nitrite in 2 nil of water was slowly added

dropwise with stirring, and.the resulting .sQlution_was stirred at 0C for 30
i, Thie SR R TP HERTEE OHILE (o 4 GBIeor, cooled 0 0.

potassihy & ArsAGTTS D AR P DD BUBER HOFe T S od
PR R L e S
Phase WG 60 P G EO ISt ISR (R A VAR 20 ! of
fret 25 Ao S SR AR SO e M Aeiarer e s L
iy BTS2 B0 RAr s RO BARN & B B A0 s

- Aming S BURAT S ORS SRR B g g1 -dione 514 with the

N-(4-cyanq-3-pentaflu phenyl)phthalamide ethyl ester 51.10
610 mg b ok ) %’?{Af%-%lg%%%ﬁ@%ﬁ?@oisoindol-zyl)-z-

pentafluorosulfanylbenzonitrile 51.8 were dissolved in 30 ml of ethanol
and

3) 2-{4-Nitro-3-pentafluorosulfanylphenyl)isoindole-1,3-dione 51.5
and 2-(2-m'tro—5-pentaﬁuorosulf&nylphenyl)isoinéole-1. 3-dione 51.6
1 g (2.863 mmol) of 2-(3-pentafluorosulfanylphenyl)isoindole-1,3-dione 51.4
was dissolved at 0°C in 3.29 ml of concentrated nitric acid, and the mixture
was stirred at 0°C for 2 h. Thereafter, the mixture was left to stand overnight at
room temperature. The reaction solution was added to 50 g of ice-water and
the mixture was stirred for 1 h; thereafter, the precipitate was filtered off with
suction, washed with water, dried and purified by chromatography on silica gel
with toluene as the eluent. 2-(4-Nitro-3 -pentatluorosulfanylphenyl Yisoindole-
1,3-dione 51.5 with the melting point of 200-203°C and 2-(2-nitro-5~
pentafluorosulfanylphenyl)isoindole-1,3-dione 51.6 with the melting point of

175-177°C were obtained in a ratio of 1:2.

4} 2-(4-Amino-3-pentafluorosulfanylphenyl)isoindole-1,3-dione 51.7
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20

admixed with 100 mg (1.956 mmol) of hydrazine hydrate (100%). The

WO 29@18%’1?3]8@ was stirred at room temperature overnight. Therqftftmgmm /006594

mixture was concentrated under reduced pressure and the residue was
purified by chromatography (preparative HPLC; Purospher STAR RP-1

8e (10 m)P4ehudrit? avetdnifiRAfatisroG. 5o wfluoisacensabrybiss ndges! . 3-
[45 min.]). 4-Amino-2-pentafluorosulfanylbenzonitrile 51.9 (1 H NMR:

7.65, s, {#pre 31S werg @s@lg@éﬁpﬂqy@},ﬁ'methmo], admixed with 53 mg of 10%
N-(4-cyano-3-pentafluorosulfanylphenyl)phthalamide ethyl ester 51.10 (H
NMR: 1p@ladiug 08 &tsaied; @reog aphngdrogeratpd 7t ge0w, EMPTHBIeaL a
1H; 7.7, m, 2H; 4.2, q, 2H; 1.15, t, 3H) were obtained. B) Preparation
of4-{3-[ygragsil noresprepl fabiin o) Behha epgtigiiethgndes, the mixture was
dioxoimidazolidin-1-yl}-2-pentafluorosulfanylbenzonitrile 51: 1)

4-(4,4-Dittetey ips-dioaiphidasiliths Lz was concentrated. The residue was
pentafluorosulfanylbenzonitrile 51.1: To prepare compound 51.1, the _
procedufBIFs e RbdBre Rigitensragdape anb e e of Hertdasth guction
and 227.1 mg of triphosgene were dissolved in 15 ml of WO 2008/017381
124 PCHERYII 0083 94uE REaHydfoftramine oeneaiisnonitates;
0.864 ml of triethylanine in 2.5 ml of tetrahydrofuran was added dropwise
and thePpseyhiseirdalab ik Th BV o Bsmalera bomiRitd 0408 Fritgs
of the hydrochloride of tert-butyl 2-amino-2-methylpropionate were added,
and the PR%idES was allowed to 5 warm to room temperature and stirred at
room temperature for a further 2 h. The reaction mixture was admixed

with 2.5 ml of concentrated hydrochloric acid and stirred at room
temperature for a further 2 h. For workup, the mixture was admixed with, _
water arfti(éthyPKerded HRFE BiRfiic phad@ T nsrrsvEaningsrey rile 1.8
with saturated sodium chloride solution, dried over magnesium sulfate, 10

filtered &htCcBhESATAREL UiSd SRR FrE e UHh &%h it Alo g safed

purification was effected according tg method [RPl%. The )
product-@aﬁ‘ﬁiﬁﬁfﬁ 0°C to a solution of 1 g (2.74 mmol) of 2-(4-amino-3-penta-

fluorosulfanylphenyvl)isoindole-1,3-dione 51.7 in acetic acid. The mixture was
stirred at 0°C for 10 min; thereafter, a solution of 189.4 mg of sodrum nitrite in
2 ml of water was slowly added dropwise with stirring, and the resulting
solution was stirred at 0°C for 30 min. This solution was finally added
dropwise to a solution, cooled to 0°C, of 246 mg (2.74 mmol) of copper(])
cyanide and 336 mg (8.23 mmol) of potassium cyanide in 5 ml of water. The
reaction mixture was stirred at 0°C for 30 min and then at room temperature
for another 3 h. After the reaction had ended, the mixture was added to water
and the aqueous phase was extracted by shaking twice with ethyl acetate. The
organic phase was dried over magnesium sulfate and filtered, the filtrate was
concentrated and the residue was purified by chromatography on silica gel first

with toluene and then with 20/1 toluene/ethyl acetate. 4-(1,3-Dioxo-1,3-
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fractions were concentrated under reduced pressure, the residue was

w0 28xiragted ; by repeated shaking withydichloromethane, and thg-giganigy7/006504

phase was dried over magnesium sulfate and concentrated under

reduced pressure. 51.1 was 15 obtained in 41% yield. 'H NMR: 8.85, s,

1H; 8.4,&h1do8@ndo11HYB-dcdtaivprosal fenpiiemoriepafdi®ivas obtained. 'H
4-[3-(2-Bromohenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-I-
yl]-2-peridfRofosutiadilibénzaripile51t2: 20 Compound 51.2 was

prepared as described for example 6.2, by reacting compound 51.1 with
2-bromobenzyl bromide. 4-[3-(2-Bromobenzyl)-4,4-
dimethyl-2,5-dioxoimidazolidin-1-yl]-2-pentafluorosulfanylbenzonitrile was
obtained-ifvaipield petaldyonasNkary Bagorittle-5d .85, d, 1H; 8.1, d, 1H;
7.65, d, 1H; 7.58,d, 1H; 7.4, t, 1H; 7.25, t, 1H; 4.65, s, 2H; 1.45, s, 6H. 25
WO 20081917381 125 PCT/EP2007/006594 3) Preparation of
4-{3-[2-(2,4-difluorophenylamino)benzyl]-4,4-dimethyl-2,5
dioxoimiddZotgHRo=ytpesaRaRseiestirasy I drlybpitieds ethphesgrhbd 0
reaction with 2,4-difluoroaniline to give the compound of example 51 was
effected®dd dusclibadspBedpierdistseyd 3-diglioioindplifudio’s
phenylamino)benz%gﬁA-dimethyl12,5-dioxoimidazo|idin;l- [}-2-
pentaflubsBEiREo Az iR Biria ohisrr A sRAbYSd s Walghitesiengh and
(C25H,9F7N402S); retention time Rf = 2.36 min. [B]; MS (ESI): 573.13 |
(MH); 'Rd0MRd 87b 1901pe 8 56 mmqlebRy¢raziue hubalg (120%)41he mixture
1H;7.26, t,IH; 7.2, t, 1H; 6.9, m, 3H; 4.6, s, 2H; 1.4, s, 6H. 10 Example

55 was stirred at room temperature overnight. Thereafter, the mixture was
4-{3-[2-(4-Fluorophenylarnino)-4-trifluoromethylbenz I]-4,4-dimethgl-2,5-
dioxoimiassTHet YOSt RIS FIRET SR oMt iesifpe was purified by

chromatography (preparative HPLC; Purospher STAR RP-18¢ (10 pm);
eluent: acetonitrile/water (0.5% trifluoroacetic acid) 5/95 — 95/5 [45 min.]).
4- Amino-2-pentafluorosulfanylbenzonitrile 51.9 (]H NMR: 7.65,8, 1H; 7.2, s,
1H; 6.8, m, 3H) and N-(4-cyano-3-pentafluorosulfanylphenyl)phthalamide
ethyl ester 51.10 (IH NMR: 113,58, 1H; 8.6,s, 1H; 8.2, 4, 1H; 8.1, d, 1H,

7.95,d, 1H; 7.75, m, 1H; 7.7, m, 2H; 4.2, q, 2H; 1.15, t, 3H) were obtained.

Preparation of 4-{3-[2-(2,4-difluorophenylamino)benzyl]-4,4-dimethyl-2,5-

dioxoimidazolidin-1-yl}-2-pentafluorosulfanylbenzonitrile 51:

1) 4-(4,4-Dimethyi-2,5-dioxoimidazolidin-1-yi)-2-
pentaffuorosulfanylbenzonitrile 51.1; -
To prepare compound 51.1, the procedure may be according to process "A".

505 mg of amine 51.9 and 227.1 mg of triphosgene were dissolved iﬁ 15 mlof
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\OFNF NF FFOF H-N F 1) Preparation of

WO 2@;{@/—&%@gqmo-4-trif|u0r0methy|benzy@44,4-dimethy|-2,5- 15 PCT/EP2007/006594

dioxoimidazolidin-1-yl]-2-trifluoromethylbenzonitrile 55.2: Compound 55.2

was prepared as described for example 6.2, by reacting compound 1.1

with 2-brbmeidzhyiinotorrethyénzyldsdhidetes, 0.864 ml of triethylamine in
4-[3-(2-Bromo-4-trifluoromethyl-
benzyl)-4,4-diméthirkBySrdivraimithadidl ndoppserifhdaism sthyibemromitdlstirred
e was obtained in a yield of 78%. 'H NMR: 8.36, d, IH; 8.25, s, IH; 8.1, d,

1H; 8.05ts) " THor20t 8By d 0 THnTEB 484 Thing of, the 2pidrbd8odepil yEhbutyl
2008/017381 126 PCT/EP2007/006594 2) Preparation

of4-{3-[ R (arFyoroptsdnymine-withgorblnethapib eyl e aimatbyived to
2,5-dioxoimidazolidi7-l-yl}-2-trifluoromethylbenzonitrile 55: The further

reaction Wiatm4ofigorodniliperabigivedisticehipoont tfterensiple 65 gvhsther 2 b,
effected as described for example 1, stage 3.
4-{3-[2-(AIFrndphemyidnitnu)segmixed with 2.5 ml of concentrated hydrochloric
trifluoromethylbenzyl]-4,4-dimethyl-2,5-dioxoimidazolidin-I-yl}-2-trifluorome

thyl- berzdfitrifes85 9y sistaiteapMoEedi waighersbl. £3r workup, the mixture
(C27HiI9F7N402); retention time Rt = 2.40 min. [l?i]; MS (ESI): 565.09

(MH). Th@a@@ﬁq@@@ﬁy@@ygﬁm@%bﬂ acetate, and the organic phase was removed,
{3-[2-(2,4-difluorophenylamino)-4-trifluoromethylbenzyl]- 10 _
4,4-dim%@h@@ﬁ%ﬁ%ﬁ%ﬁ@%@i@d@iﬁﬁg‘m WbergomrgResium sulfate,
(molecular weight 582.13 (C27H18FRN402); retention time Rt = 2.40

min. [B];fMg'qﬁg}sl_ gg’g%gzjrmﬁlg?ﬁqgg%@wpre. The chromatographic
4-{3-[2-(4-chlorophenylamino)-4-trifluoromethylbenzyl]-4,4-dimethyl-2,5-
dioxoimibEZ2Baion XyRs 2isfise erreitin Ehasnd (Foleclrsmimsigtircontaining

580.11 (C23H99C1F6N402); retention time Rt = 2.51 min. [B]; MS (ESI):
581.06 (MAqRpEns were concentrated under reduced pressure, the residue was extracted .

by repeated shaking with dichloromethane, and the organic phase was dried
over magnesium sulfate and concentrated under reduced pressure. 51.1 was
obtained in 41% vield. 'H NMR: 8.85, s, 1H; 8.4, s, 1H; 83, 4, 1H; 8.02, 4,

1H; 1.4, s, 6H.

2) Preparation of 4-[3-(2-Bromobenzyl}-4,4-dimethyi-2,5-dioxoimidazolidin-1-
y1}~2~i>entaﬂuoro sulfanylbenzonitrile 51.2:
Compound 51.2 was prepared as described for example 6.2, by reacting
compound 51.1 with 2-bromobenzyl bromide. 4-{3-(2-Bromobenzyl}-4,4-
dimethyl-2,5-dioxoimidazolidin-1-y1]-2-pentafluorosul fanylbenzonitrile was
obtained in a yield of 71%. "H NMR: 8.45, s, 1H; 8.35,d, 1H; 8.1, d, 1H; 7.63,

d, 1H; 7.58, 4, 1H,; 7.4,t, 1H; 7.25,t, 1H; 4.65, s, 2H; 1.45, 5, 6H.
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wo 2808dBr¢41cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-  poT/EP2007/006594

dioxoimidazolidin-I-ylmethyl]-5-tri fluoromethylphenylamino}benzoate
(molecular weight 604.15 (C29H22F6N404); retention time Rt = 2.31

niih. [B]; WS EST: €05 .21 AMBI4) ¥ b @raheplelanmobangitytt, 4 -dimethyl-2,5-
4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
dioxoimidiazeiididarghdiexHyll b-3rifcniometsipneyarminbisédzoate
(molecular weight 20 646.20 (C32H28F6N404); retention time Rt = 2.50

min. [B];Thsfe sy rsection wikiZ Acuihgypambinefieansphe tempethyd af example
{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
dioxoimidlazuidiffedaf mredisirbadifierorsrratesy lp gyl antincihenz datefluoro-
(molecular weight 618.17 (C30H24176N404); retention time Rt = 2.38

min. [B] s yESiRshenzs efimereybrepateddike daeobdipotindXof

example 55 with the difference that, in the second stage 25 of the
synthesiBritfdteap Bl EayibesaaRiFae 2 L v wdralrsing plerwe) Weient 572.11
2008/017381 127 PCT/EP2007/006594 4-chloroaniline (for %% methyl .
4-aminotfenFodte e D065 eRbinhims Banfinduetzdste Mor E3); Sdihyp (MH );
4-aminobenzoate (for 165) 5 was used. Example 58:
2-{2-[3-(43CVMdRs-B4RitorEmeity byt 15 sddihethgRods 1 H; 7.41, s, 1H; 7.26,

dioxoimidazolidin-1 -ylmethyl]phenylamino}-5-fluorobenzamide NON FF
FH-N & 7.2, t, TH: 6.9, m, 3H; 4.6, s, 2H; 1.4, s, 6H.

Example 55:  4-{3-[2-(4-Fluorophenylamino}-4-trifluoromethylbenzyll-4,4-dimethyl-2,5-

1)

dioxoimidazolidin-1-y1}-2-trifluoromethyibenzonitrile

N:_-: EO
e
F F
:Q% F
FF 0 "

Preparation of 4-{3-(2-bromo-4-trifluoromethylbenzyl)-4,4-dimethy!-2,5-
dioxoimidazolidin-1-yi}-2-trifluoromethylbenzonitrile 55.2:

Compound 55.2 was prepared as described for example 6.2, by reacting compound 1.1
with 2-bromo-4-trifluoromethyibenzyl bromide. 4-{3~(2-Bromo-4-trifluoromethyl-
benzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-1 -y1]-2-triflucromethylbenzonitrile was
obtained in a yield of 78%. 'H NMR: 8.36, d, 1H; 8.25, s, 1H; 8.1, d, 1H; 8.05, 5, 11,

7.85,d, 1H; 7.73, &, 1H; 4.7, s, 2H; 1.48, 5, 6H.
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F 10 150 mg (0.288 mmol) of the compound of example 53 were

wo 26i839]vediin 1.5 ml of dichloromethane. At 5C, 19.5 mg of pCT/EP2007/006504
tetrabutylarnmonium hydrogensulfate, 180 mg of sodium hydroxide in

0.133 rid of water and 0.148 ml of hydrogen peroxide (30%? were added.

2) Tﬁ@ﬁﬁfﬁt%%és{ﬁré%ﬁéﬁlwwwﬁ*i*ﬁiépétffr@gﬁﬁ%"ﬂﬁ@éi pspovh-4.4-dimethyl-
Thereafter, another 148 p1 of hydrogen 15 peroxide were added and the
miste wimisarrdiiterl avkirthstupsurshrHerestter rvther 148 tl of

hydrogen peroxide were added and the mixture was stirred for 2 further
h@b?sf%ﬁh@wwuﬁr} ¥ithé-WessramingikhBrsrihsirameowste bagewts Hevas
reaction mixture, and the organic phase was removed and purified by
chssiadosraptsy badeipiosk prwig )l Aleeq 3. (- Eybhét EtHatpRs Y amino)-4-
methylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-I-ylmethyl]phenylamino}-
e Mebab e g A e A
WO 2008/017381 128 PCT/EP2007/006594 539.15 (C27H21F4N503); .
rOEHEGH I a3R1as ot path NisjemgEeight 20706 kﬁgﬁ#ﬁr@%% potimidon

of example 54 4-{3-[2-(4-cyanophenylamino)benzyl]-4,4-dimethyl-2,5- 5
d%&%iﬁﬂiﬁazz‘é(ﬁé}%ﬂﬂ[%' %ﬁﬂﬁ%&rﬁ@%ﬂﬁ mide was prepared

analogously using compound 33. Molecular weight 521.16
(C27H22F3N503); retention time Rt = 1.72 min. [B]; MS (ESI): 522.10

The cdMpdthdForRRIeREE, 4-{3-[2-(2,4-difluorophenylamino)-4-trifluoromethylbenzyl]-
4-(4,4-Dimethyl-3-[2-(inethylphenylainino)benzyl]-2,5-dioxoimidazolidin-I-

4, 4-diRtiE2-itluoremetydnanzonirile Nihhdbrrdh NMbdntoRthile (molecular weight

582.13 (Cy7Hi3FgN4O;); retention time R, = 2.40 nﬁn. [B]; MS (ESI): 583.07 (MH")),

of example 57, 4-{3-[2-(4-chlorophenylamino)-4-trifluoromethylbenzyl]-4,4-dimethyl-2,5-

dioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitrile (molecular weight 580.11

(CorHyoCIF (N4 Oy); retention time R, = 2.51 min. [B]; MS (ESI): 581.06 (MH™),

of example 106, methyl 4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-

dioxoimidazolidin-1-ylmethyi}-5-trifluoromethylphenylamino } benzoate (molecular weight

604.15 (CyogHaFsN4Qy); retention time Ry = 2.31 min. [B]; MS (ESI): 605.21 (MH+)),

of example 122, tert-butyl 4- {2-[3-(4-cyano-3-triflucromethylphenyl)-5,5-dimethyl-2,4-

dioxoimidazolidin-1-ylmethyl}-5-trifluoromethylphenylamino } benzoate (molecular weight

646.20 (C32HaeFN4O,); retention time R, = 2.50 min. [B]; MS (ESI): 591.14 (MH" - C4Hy)),

and of example 165, ethyl 4-{2-[3-(4-cyano-3-trifluoromethylphenyi)-5,5-dimethyl-2,4-

dioxoimidazolidin-1-ylmethyl]-3-trifluoromethylphenylamino | benzoate (molecular weight

618.17 (C3gtaaFsN4Oy): retention time R, = 2.38 min. [B]; MS (ESID): 619.15 (MH"))

- were prepared like the compound of example 55 with the difference that, in the second stage

of the synthesis, instead of 4-fluoroaniline,

2,4-difluoroaniline (for 56),
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53 mg of the compound of example 1 were dissolved in 1.1 ml of

wo 286etentide. 10.4 mg of sodium cyappporohydride were addpg-tohisin7/006594
solution. Subsequently, 0.18 ml of a 37% formalin solution and 0.05 nit of
glacial acetic 15 acid were added dropwise. The mixture was stirred at

4-chlorgemlteqiperaiure for 2 h; thereafter and another 2 h later, the same
amounts of sodium cyanoboro- hydride and formalin solution were once

methyh§aimacbiecdispiitsd 0Fbr workup, the mixture was filtered through a
silica gel cartridge and the filtrate was concentrated under reduced

tert-buyspb dsemerahdnpariftddopy Bhromatography (method 20 [RP 1]). 4-
{4,4-Dimethyl-3-[2-(methylphenylamino)benzyl]-2,5-

ethyl Higruintigestieor 44ER-trifluoromethylbenzonitrile 59 was obtained in a
WO 2008/017381 129 PCT/EP2007/006594 vyield of 60%. Molecular

was usgeight 492.17 (C27H23F3N402); retention time R, _ 2.33 min. [B]; MS
(ESI): 493.05 (MH). Example 61:
4-{4,4-Dimethyl-2,5-dioxo-3-[2-(pyridin-4-ylamino)benzyl]limidazolidin-I- 5

yl}-2-trifluoromethylbenzonitrile; trifluoroacetic acid salt N 1O F'NFFF F

Exampi@m DO - g})}rmﬁaﬁa&ﬂgﬁromethylphenyl) -5,5-dimethyl-2,4-
of4-[3-(2-aminobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl]-2-
trifluoro rﬁ@wméi%%ﬁmé @iﬂzeﬂlrﬁ)é%@mé@@ﬁépbf%ﬂ&ﬁﬁ@@ﬁlﬁlzléﬁn be
prepared by process AN 370 mg 10 (g 794 mmol) of the compound of

gt @ rgon atmosphere with 2.8 ml of dry
dioxane Wlth 216 Ong of benzephe |ne 776 mg of cesium

carbonate, 9 mg of palladi m eta é\aﬂ@mg of 9,9-dimethyl-4,5-

H—N

HN

F

150 mg (0.288 mmol) of the compound of example 53 were dissolved in

1.5 ml of dichloromethane. At 5°C, 19.5 mg of tetrabutylammonium
hydrogensulfate, 180 mg of sodium hydroxide in 0.133 ml of water and

0.148 ml of hydrogen peroxide (30%) were added. The mixture was warmed to
room temperature and stirred for 2 h. Thereafter, another 148 pl of hydrogen
peroxide were added and the mixture was stirred for a further 2 hours.
Thereafter, another 148 ul of hydrogen peroxide were added and the mixture
was stirred for 2 further hours. For workup, a little water and dichloromethane
were added to the reaction mixture, and the organic phase was removed and
purified by chromatography (method [RP1]). 2-{2-[3-(4-Cyanoc-3-trifluoro-
methyiphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin- 1-ylmethyl |phenylamino} -

S-fluorobenzamide 58 was obtained in a vield of 52%. Molecular weight
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bis(diphenylplhosphino)xanthene. The mixture was stirred at 95C for 6 h;

WO 26(?8)@1%8'1 N hydrochloric acid were;agdded to the cooled reals&w%%:%
The mixture was 15 stirred at room temperature for 10 min and
neutralized with aqueous sodium hydroxide solution. For workup, the
reaction TkiuréGyak didatreurbigrehaking 3R “withidichldinsth4h8 Darkd0.06
the organic phase was dried over magnesium sulfate, filtered and
concentr@tdt under reduced pressure. The residue was purified by
chromatography (method [RP2]). 4-[3-(2-Aminobenzyl)-4,4-dimethyl-2,5
20 dioxoimidazolidin-1-yl]-2-trifluoromethylbenzonitrile 61.2 was obtained
in 78% yield. Molecular weight 402.13 (C20H17F3N402); retention time

‘The cqupoumglohinafBileN$ 4(ESI-¢0ay0aoVIEN) anieoJo0g i #3edimethyl-2,5-

PCT/EP2007/006594 2) Preparation of
dioxoinfdaptidirethyl-2 5t bro iy oresiddaninpimened nalo gously using
imidazolidin-I-yl}-2-trifluoromethylbenzonitrile; trifluoroacetic acid salt 61:
compaiel ddnmidolaselar exiipld b16dan heprdpated i piondine RY =50 TAgnin. [BI;
(0.124 mmol) of 5 the compound of example 61.2 were admixed with 1 ml
MS (Estlarg 331l Mtinder an argon atmosphere with 30 mg of
4-bromopyridine, 30 mg of sodium tert-butoxide, 5.7 mg of
tris(dibenzylideneacetone)dipalladium(0) and 7.7 mg of (R)-(+)-2,2'
bls(gllphenylphosphlnbé 1,1- bma hthyl. The mixture was stirred at 90C for
ExamplpSRor 4vdiapimedhdactionst bdk%l%abamt@@é‘aemhéM@ﬁeargé@zohdm-1-
cartridge and the filtrate 10 was concentrated under reduced pressure.
The residbiednas! prrtraibibeRromEiSyraphy (method [RP1]). The
trifluoroacetic acid salt of 4-{4,4-dimethyl- %5-
dioxo-3-[2-(pyridin-4-ylami imidazolidin-1-yl}-2-trifluoromethyl-
benzonitrile 61. was obtaineg. M ght 479.15 (free base)
(C25H20F3N302); retention time Rt = 1}44Nmin. . MS (ESI): 480.13
(MI-1). 15 The compound of éxample 83,
4-{3-[2-(6-methoxypyridin-3-y|amino)benzyl]-4ﬁ_,}4’N imethyl-
2,5-dioxoimidazo|idin-1-y|}-2-trif|uoromethy|benz@e (molecular weight

509.16

53 mg of the compound of example 1 were dissolved in 1.1 ml of acetonitrile.
10.4 mg of sodium cyanoborohydride were added to this solution,
Subsequently, 0.18 ml of a 37% formalin solution and 0.05 ml of glacial acetic
acid were added dropwise. The mixture was stirred at room temperature for

2 h; thereafter and another 2 h later, the same amounts of sodium cyanoboro-
‘hydride and formalin solution were once again added dropwise. For workup,
the mixture was filtered through a silica gel cartridge and the filirate was
concentrated under reduced pressure and purified by chromatography {method
[RP1]). 4-{ 4,4-Dimethyl—3-{2-(methyiphenyiamino)benzyl}—2,5-

dioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitrile 59 was obtained in a
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(C26H22F3N503); retention time Rt = 1.97 min. [B]; MS (ESI): 510.08

wo 26Mh 7§é1examp'e 84, 129 PCT/EP2007/006504
4-(4,4-dim

ethyl-3-{2-[4-(morpholin-4-sulfonyl)-3-trifluoromethylphenyl 20
amino]benzyl}-2,5-dioxoimidazolidin-I-yl)-2-trifluoromethylbenzonitrile
(molecujaeldeigt’ 69801608 1HEHEENL 0B S) rEtehtidritimeRetio Bme R, =
min. [B]; MS (ESI): 696.15 (MH+)), of example 85,

4-{3-[2- 2 Fuovio-4RTifMEr ORdethéXyphehtarmino)benzyl]-4,4-dimethyl-2,5-
dioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitrile (molecular weight
580.13 (C23H19F7N403); retention time Rr = 2.45 min. [B]; MS (ESI):
581.07 (MH+)), WO 2008/017381 131 PCT/EP2007/006594 of example

Examge,64-{2 4344+ dyamaigiudiftidiomelniddenginsisddiniathytzgl]imidazolidin-1-

1)

dioxoimidazolidin-lI-ylmethyl]phenylamino}-N-(2-hydroxyethyl)benzenesulf
onamide’! {rAefeButapwettiib 602016 (C2BiH 26 RINSO S seliention time Rr
= 2.17 min. [C]; MS (ESI): 602.24 (MH+)), 5 of example“87, methyl
2-{2-[3-(4-cyano-3't# ethyiphenyl)-5,5-dimethyl-2,4-
dioxoimidazolidin-1-ylm R amino}benzoate (molecular weight
536.16 (C28H23F3NAO4); retgntion ti t = 2.44ymin. [B]; MS (ESI):
527.10 (Mt)), of example 88, methy?«gj ‘
3-{2-[3-(4-cyano-3-trif|uoromethylphenx -5,5-diméthyl214-
dioxoimidazolidin-l-ylmethyl]phenylar%l enzoate (molecular weight
536.16 10 (C28H23F3N404); retention %}&?f = 2.25 min. [B]; MS (ESI):
537.11 (MH+)), of example 89, dimethyl*=N
4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-

ditxpimidaz olidif3-¢haetinbpheyiydrhido)bphthaldtextimlécund wdight-2-
594.17 (C30H25F3N406); retention time Rt = 2.33 min. [B]; MS (ESI):
585118r(Midthy) behexamiked 92, methyl
5-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4- 15
dibxoimicazolidiv-daynpéeiA]p venPamiedpy hdipe@ss Ao xylate e
(molecular weight 537.16 (C27H22F3N504); retention time Rt = 1.76 min.
[B], TS 1tES1)) 88808 (Midu))] of eseammitd S1yware admixed under an argon
{4,4-dimethyl-2,5-dioxo-3-[2-(6-trifluoromethylpyridin-3-ylamino)benzyl]-
irnidamokidin-wii)-2-3rifllof omyethylbenzohiilé mfubloaeenbasiesaiine, 776 mg
(molecular weight 547.14 (free base) (C26H19F6N502); retention time Rt
= 4&imin ciBipMS.(ESIY: B48]08lium(1l) acetate and 46 mg of 9,9-dimethyl-4,5-

bis(diphenylphosphino)xanthene. The mixture wag stirred at 95°C for 6 hi; 7.5 mi of

1 N hydrochloric acid were added to the cooled reaction mixture. The mixture was
stirred at room temperature for 10 min and neutralized with aqueous sédiu111
hydroxide solution. For workup, the reaction mixture was extracted by shaking 3 x
with dichloromethane, and the organic phase was dried over magnesium sulfate,
filtered and concentrated under reduced pressure. The residue was purified by
chromatography (method [RP2]). 4-[3-(2-Aminobenzyl)-4,4-dimethyl-2,5-
dioxoimidazolidin-1-yl}-2-triflucromethyibenzonitrile 61.2 was obtained in 78% yield.
Molecular weight 402.13 (CoH17F3N4Os); retention time Re = 1.01 min. [B]; MS

(EST): 403.06 (MH").
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20 (MH+), of example 96, methyl

WO 2808203r{41cyano-3-trifluoromethylpheinyl)-5,5-dimethyl-2,4- pCT/EP2007/006594

2)

dioxoimidazolidin-lI-ylmethyllphenylamino}-5-fluorobenzoate (molecular

weight 554.15 (C28H22F4N404); retention time Rt = 2.42 min. [B]; MS

(ESI): 555.22 (MH), WO 2008/017381 132 PCT/EP2007/006594 of

example 112, ) ‘ o _

sPrspigine @l I 42 @imasyheiylirmedybenpydinindssirndereyidin-1-
yl}-2-trifluoromethylbenzonitrile (molecular weight 523.14
(CrElg N E04) - Fetehvenasiavibenzonig gk fepranesiie apd 504 &5

(MH"), of example 113, after acidic hydrolysis of the Schiff base,
4@?[@(@8%8&[%%}4’@ 61 can be prepared by process "A". 50 mg (0.124 mmol) of
amino)benzyl]-4,4-dimethyl-2,5-dioxoimidazolidin-I-yl}-2-trifluoromethylben
ZensnEnerBfeelewalg Rl dog oy qdigad it hat2): detépiisnetnesRizargon
1.48 min. [B]; MS (ESI): 494.14 (MH-), of example 128, ,

43 asHRAEIDS 8- BiB RS B epHERBRy b EMy RIMATBYBeissyRutoxide, 5.7 mg of
imidazolidin-1-yl}-2-trifluoromethylbenzonitrile (molecular weight 570.18
(ESpibepaldco sy ceivn i HME R 2. 4080 @) MSES)): 571.17
(MH+), of example 129, methyl 5-{12-53- 4-cyan-3-trifluor. .
oPﬁ%ﬁ*?W?ﬂ}Tﬁl@@- Qﬁéth)”/@?%’-h hyl, The mixture was stirred at 90°C for 8 h. For
dioxoimidazolidin-l-ylmethyl]phenylamino}-2-methoxyhenzoate, (molecular
WEGKEBEB 2 FE00 PP BN RERS BN B SR12 BSOS S q/ge Hltrate
(ESI): 567.17 (Mt), of example 138, eth

(AEE5 FR0GH 8@%aﬁ&m@mﬁaﬁ%ﬁsﬂ.%f%&iﬂﬁ?ewle,raf‘% by
AT S B S G 2
S A A RO Ry bt iy voromettyl-
B L e e R e

ESI): 567.15 (Mt), G |N
ESRS e M2 AN X N Qis Esn: 480.13 v,

The compound of example 83, 4-{3-[2-{6-methoxypyridin-3-ylamino)benzyl}-4,4-dimethyl-

2,5-dioxoimidazolidin-1-yl}-2-triflucromethylbenzonitrile (molecular weight 509.16

(Ca6H2oF3N50;3); retention time Ry = 1.97 min. [B}; MS (ESI): 510.08 (MH+)),

of example 84, 4-(4,4-dimethyl-3- {2-[4-(morpholin-4-sulfonyl)-3-trifluoromethyiphenyl-

amino]benzyl}-2,5-dioxoimidazolidin-1-v1)-2-trifluoromethyibenzonitrile (molecular weight

(95.16 (C31HayFeNsO5S); retention time Ry = 2.51 min. [B]; MS (ESI): 696.15 (MH")),

of example 85, 4-{3-[2-(2-fluoro-4-trifluoromethoxyphenylamino)benzyi]-4,4-dimethyl-2,5-

dioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitriie (molecular weight 580.13

(CyqH9F7N4O;3); retention time Ry = 2.45 min. [B]; MS (ESI): 581.07 (MH+)),



g- -0 20 of example 141, 0, (molecular weight 730.22 (C35H33F3N408);

wo 2ffleRrpiine R 2.19 min. [B]; M§ {(ESI): 731.19 (MH1), WET/Ep2007/006594
2008/017381 133 PCI'/EP2007/006594 of example 142,
4-{4,4-dimethyl-3-[2-(2-methyl-4-0x0-4H-1,3-benzodioxin-6-

of exaylpiniboybdAZy]¢2;Bydioxdimillagoii:ihaiifta Sremetthybarizonitrile
(molecular weight 564.16 (C29H23F3N405); retention time Rt = 2.15 min.

dioxoi[Blidv8i(ES]) Y5681 |y aufiexNple-1yBoydietethyenzenesul fonamide
2-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4 5

(molealixoneighatoldit-(Cyiiathyilshénytatmitiohdrapithalate’ (moldéuiaMve ghb):
594.17 (C30H25F3N406); retention time Rt = 2.29min. [B]; MS (ESI):

602.2608123¥Mt), of example 151,
4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-

of exaglipbedifhiatatidia/Ry)AmethyilphehitdminoR Nivtnrehr é fedurfehainide
(molecular weight 585.16 (C28H26F3N504S); retention time R, =

dioxoimdBmihdiB]-Me B S pisesas Mibenziote exdpapler ¥822ht 536.16
3-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-

(CasHdoRbihid agishidion tiylmétmyRghenylaindf NS ]: 527.10 (MH ),
-dimethylaminomethylidene]benzene- sulfonamide (molecular weight

of exagppe B8 (OLOMDTEINB U Syeretdritih v REEPhO hhihS [ ahsi(ES):
613.27 (MH+), of example 179, .

dioxoimidapligimetimghytioaemlpmmpsoysaitAmdcauinmiemgii S50 5
dioxoimidazolidin-I-yl}-2-trifluoromethylbenzonitrile salt with trifluoroacetic

(CPiabaifhss téEiomBpeRar daiR 3116 (6 S5FRIP3NEBEH Fetntion time
Rt = 1.45 min. [B]; Ms[énESI): 511.30 (MHO)), of example 180,

of exaryh: B2 dinehd Xy pyrirmdirtsRtainifdy ety labgmibiyr-gigethyl-2,4-

_ .digxoim‘idlazolidin-I-y}IﬁL—é-trifluorqmethylbenzonitriIe salt with trifluoroacetic

dioxoigide(pid bdsEmethHBetTE W OB I B A EEDSIPS TS NIEERY, Tétehtion
time R, = 1.94 min. [B]; MS (ESI): 511.31 (MH")), of example 181,

(CaoHBNaCHibIStRY SO SIS Fratryioy vidin gy it iﬁ@%@rﬁﬁjlé, viH ),

dioxoimidazolidin-I-yl}-2-trifluoromethylbenzonitrile salt with trifluoroacetic
of exagmie gpeglgggré_s- {2-[3-(4-cyano-3-triflioromethyiphenyl}-3,5-dimethyl-2,4-

dioxoimidazolidin-1-ylmethyi|phenylamino} pyridine-2-carboxylate (molecular weight
537.16 (Co7H2F3NsQy); retention time Ry = 1.76 min. [B]; MS (ESI): 538.08 (MH)),

of example 91, 4- {4,4-dimethyi-2,5-dioxo-3-[2-(6-trifluoromethylpyridin-3-ylamino)benzyl |-
imidazolidin-1-y1}-2-triflucromethylbenzonitrile trifluoroacetic acid salt (molecular weight
547.14 (free base) (CQ@H;QF(,NSOZ); retention time R, = 2.18 min. [B]; MS (ESI): 548.06
(M,

of example 96, methyl 2-{2-[3-(4-cyano-3-trifluoromethylphenyt}-5,5-dimethyl-2,4-
dioxoimidazolidin-1-ylmethvyl]phenylamino }-5-fluorobenzoate (molecular weight 554.15

(CagH2oF4N4Oy); retention time R, = 2.42 min. [B]; MS (ESI): 555.22 (MH"),
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molecular weight 493.17 (C26H22F3N602); retention time R1 = 1.44 min.
- T): 25 494.31 (MH-)), WQ 2008/017381 134
wo 2%%2%27/006594 of example 1&2 PCT/EP2007/006394
4-{3-[2-(2,2-dimethyl-4-0x0-4H-benzo[1,3]dioxin-7-ylamino)benzyl]-4,4-
of exainplethy?2{5-dibxainait alzoHdin syt eiviaromethylbenzZofittite oimidazolidin-1-
(molecular weight 578.17 (C30H25F3N405); retention time Rr = 2.11 min.
y1}-2 -8 W Snike8ly ter9chS(MHhcofirxaniple 200,14 (CygHanFiNsOQy); retention time R,
4-{4,4-dimethyl-2,5-dioxo-3-[2-(3-0x0-1,3-dihydroisobenzofuran-5 5
= 2.66/laminGbassyiEnhidszabdiiMEI}2-trifluoromethylbenzonitrile (molecular
weight 534.15 (C28H21F3N404); retention time Rt = 2.47 min. [C]; MS
of exafEAE 1335861 (Mid ) yof eyainplalR08chiff base, 4-{3-[2-(4-aminophenyl-
4-{4,4-dimethyl-2,5-dioxo-3-[2-(1-0x0-1,3-dihydroisobenzofuran-5-
aminojleming) beindiyiithicie, Slidiior bt} 2atifidardmdth§Hoefizonitnidéh (ibelecutarile
weight 534.15 (C28H27F3N404); retention time Rt = 2.33 min. [B]; MS
(moleEB)wERH1PTMA)): i Bilexanple202n tertdBiyt 6-48 min. [B}; MS (ESI):
{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
494.14igMbimidazolidin-l-ylmethyllphenylamino}naphthalene-2-carboxy! ate
(molecular weight 628.22 (C35H31F3N404); retention time Rt = 3.27 min.
of exdiGHMSEES I}, 62en50hWHAA))iiof exalhfle 288 ox yphenylamino)benzyl}-

' 4-{3-[2-(2,4-di-tert-butoxypyrimidin- 5-ylamino)benzyl]-4,4-dimethyl-2,5-
imidagibdoinlidazgdlitifluryihahyibeorometlnlbeneonitriiec{aio BEUIE WeightF3N4O:);
624.26 15 (C32H35F3N604); retention time Rt = 1.92 min. [B]; MS (ESI):

retent®2gises: RH-L)¥4onhioxdRp RIS TESIOrEBUT BMBL[B-(4-cyano-3-ti
fluoromethylphenyl)-5,5-dimethyl-2,4-

of exaghpko kAt axeshislir ﬂﬂfeﬁﬁhﬁm@n@iﬁrﬂmp@&ﬁeﬂ@bﬂybﬁrﬁzémmﬁmbwar
weight 608.22 (C32H31F3N405); retention time Rt = 2.37 min. [B]; MS

dioxopEgpz@ERm >-rhnathyCrke)) sveieo bitaisded kb atreoeoriipolasdl of exarhiphes.17
61 by reacting compound 61.2 with 20 5-bromo-2-methoxypyridine (for

(C2oHadp N Palpresans. o i dtom iRy IBh 2 Bl RS T)isrphoivEHfbr 84;

prepared by reacting 4-bromo-2-trifluoromethylbenzenesulfonyl chloride
of exwmﬂ@rhé%ﬁ@%@a{%ﬂpoﬁ%ﬁf@m -Thilboaee athadhenitité. atdisomibyl-2,4-

temperature: 'H NMR: 8.22, s, 1H; 8.15, d, 1H; 8.0, d, 1H; 3.65, m, 4H;
diox_oigx_]j_@}z‘@ﬂjcﬁpf)l’-ylmethy]]phenylamino}phenoxy)acetate {molecular weight 580,19

(Cs6Ha7F3N4Os); retention time Ry = 2,19 min. [B]; MS (ESI): 581.14 (MH;),.
of example 140, methyl 4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
dioxotmidazolidin-1-ylmethyl]phenylamino} -2-methoxybenzoate (molecuiar weight 566.17

(CaoHasF3sN4Os); retention time Ry = 2.03 min. [B]; MS (ESI): 567.15 (MH+),

Nsﬂ jﬁ<
N

of example 141, ¢ O , (molecular weight 730.22 (CsH33F3N4Og);

retention time R, = 2.19 min. [B}; MS (ESI}: 731.19 (MH"),
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25 1-bromo-2-fluoro-4-(trifluoromethoxy)benzene (for 85), WO

/381 135 PCT/EP2007/006594 ;
WO 2@%@@ - -(2-hydroxyethyl)benzene?gt}lfonamide (for 86), m&ﬁ)ﬂ/ﬁm%w 006594
2-bromobenzoate (for 87), methyl 3-bromobenzoate (for 88), dimethyl
of exadmtomisoplathalate-{for-892.-B methyl S-bromapyrdliner-¢asbaxylate (for
90), 5-bromo-2-trifluoromethylpyridine (for 91), methyl

ylamidoltsemet bAlsiakokenzdale (tan 96, the mgthylestel wWas.abtaiiedibyl ecular
reacting 2-bromo-5-fluorobenzoic acid with methanol under catalysis with

weigh$Glbulic aCid HHMNNIB; )T 8teftiohHinte 68,=n, IHnh 4, B, Ni9;(B85, 56 3H) (MH™,
10 1. -bromo-4-nitrobenzene (for 112),

of exatdgieorsoptieryhil-phendmetiidenefaromeiar HpBeikt-Schiffrhadevas-
obtained by reacting 4-bromophenylaxnine with benzaldehyde:'H NMR:

dioxoB:B8as 1 1dt- 7- 9 elh AfhébA andid JmrdpHthdl 26, @habtylar weight 594.17
1-bromo-4-phenoxybenzene (for 128), 15 methyl

(CaoH5sPINRIR)2 rmettioxybesdoate (formi2 B 1 erisl (@Sbrarnspbenmdy), acetate
(for 138), methyl 4-bromo-2-methoxybenzoate (for 140 and 141),

of exdosbienti24rm2iyBenzold- Bldidubredretisifoedyd 2), diimetthyi-2,4-

2-bromoterephthalate (for 150), 20 4-bromo-N-ethylbenzenesulfonamide
dioxo{fordazdl)did3-brdmeNt [RhdimbthytaiiNenteibylidensiiiémzendsanarnigewcight
(prepared from 3-bromo- benzenesulfonamide with dimethylformamide
585.16lifGetHyl Boeal Simolentian vieigRt 289097 (CEHINBANEZODS)S 616 rilai ),
time Rt =1.64min. [B]; MS (ESI): 291.03/293.05 (MH'")) analogously to the
of exaprpte$82as-déqcriBedybateivfoll theodvttonpb dspnérsed 3 foyl 152), 25
3-chloro-6-methoxypyridazine (for 179),
dioxoimidazolidin-1-yimethyl]phenylamino }-N-[ 1-dimethylaminomethylidene]benzene-
sulfonamide (molecular weight 612.17 (CagHa7F3Ng048); retention time R, = 1.97 min. [B];
MS (ESI): 613.27 (MH)),
of example 179, 4-{3-{2-(6~methoxypyridazin-3-ylamino)benzyi]-4,4-dimethyl-2,5-
dioxoimidazolidin-[-yl}-2-trifluoromethylbenzonitrile salt with trifluoroacetic acid (free base:
molecular weight 510.16 (CysHz F3NgOs); retention time R, = 1.45 min. [B]; MS (ESI):
511.30 (MH™),
of example 180, 4-{3-[2-(2-methoxypyrimidin-5-ylamino)benzyi)-4,4-dimethyl-2,5-
dioxoimidazolidin-1-yl }-2-trifluoromethylbenzonitrile salt with trifluoroacetic acid (free base:
molecular weight 510,16 {CysHy 1 F3NgOs); retention time Ry = 1.94 min. [B]; MS (ESI):
511.31 (MHM),
of example 181, 4-{4,4-dimethyl-3-[2-(3-methyipyridin-4-ylamino)benzyl]-2,5-
dioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitrile salt with triffuoroacetic acid (free base:

molecular weight 493,17 (CogHypF3NO); retention time R, = 1.44 min. [B}; MS (ESI):

49431 (MHM),



10

15

20

25

WO 2008/017381 136 PCT/EP2007/006594
WO Zq%%rgm;) % methoxypyrimidine (for[]ll%%) 4-bromo-3-methylp )};%@Pg867/006594

romo -2,2-dimethylbenzo dioxin-4-one (for 199

6-bromo-3H-isobenzofuran-1-one (for 200), 5

of exabmileon80; IHIshen2afimathiiohe {tor BAigntof t-Bitidxin-7-ylaminoibenzyl]-4,4-
6-bromonaphthalene-2-carboxylate (prepared from the corresponding

dimetlodrboxyiex asidiipy Hekheting hiomifiahrotidd aibethenlithie tmshltdhr weight
tert-butanol) (for 202), 5-bromo-2,4-di-tent-butoxypyrimidine (for 208),

578.1 16 -ityF B\jDrometehthethiony BenZoatex(for (Bl MEdpaiadiand (MH)),
5-bromo-2-methoxybenzoic 10 acid by reacting thionyl chloride and the

of exahiblur0galt-¢f rerdimathnbD), Shdianal3gAuS ramict; dihy dompoumaduofn-5-
examples 260 (4-{3-[4-fluoro-2-(6-methoxypyridin-

ylamiBx\deiiyidibatizyl]dind idihiethyl ) 6-ciostbiytlidazolidine X i@ ttftuoeaghefy. 1 5
Ibenzonitrile; molecular weight 527.15 (C26H21F4N503); retentlon time

(CosHRE 280, mian{bi; 18 fESI). 451528 [Z1;(MBS26535.26 (MHY),
(4-{3-[4-fluoro-2-(2-methoxypyrhnidin-5-ylamino)benzyl]-4,4-dimethyl-2,5-

of exadipholldazotididimgthy2-Lrftdorometyberson Lﬂilﬁhmodmﬂhanméigm-s-
528.15 W251-120F4N503); retention time Rt = 2.66 min. [D]; MS (ESI):

ylamisDBeR (LT depo 12B8-1-y1 } -2-trifluoromethylbenzonitrile (molecular weight 534,15

(4-{2-[3-(4-cyan-3-trifluoromethylphenyl)-5,5-dimethyl-2,4- dlox0|m|dazolld
(CstnFEN:ZC@:;Mm@tﬁrt}ﬁb}i&ﬂwdi@ﬁﬁemmﬁﬁ}bé@éﬁééhIfdrialrﬁlﬂéﬂﬁ@,lecular
weight 575.12 (C26H21F4N5045S); retention time Rr= 2.54 min. [D]; MS
of exa(ES¢) 267,620 M 6),{ By AtidicyahgdidlyBisnnimethylphenyl)-5,5-dimethyl-2,4-
4-{2-[3-(4-eyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidi
dioxoimidazolidin-1-ylmethyl|phenylamino } naphthalene-2-carboxylate (molecuiar weight

1-ylmethyl]-5-fluorophenylamino}-N-[I-dimethylaminomethylidene]benzene
628 22 (Rohbnide Q26 Xcwiondos/H17 36 Ten AET MBS 1867 y0oE50 (MH)),
271(4-{3-[2-(1H-benzimidazol-5-ylamino)-4-fluorobenzyl]-4,4-dimethyl-2,5-
of exagiokotttd4zol rﬁ%@ﬂ}dziﬂﬁﬁb@%wébﬁvméﬁzérﬂﬁmlwﬁwmr‘ib&:é}@,@thyl—lb*
broad, 1H; 9.22, s,
dioxoimidazolidin-1-y1}-2-trifluoromethylbenzonitrile (molecular weight 624.26
(C32H35F3N604); retention time R, = 1.92 min. [B]; MS (EST): 625.39 (MH),
of example 211, tert-butyl 5-{2-[3-(4-cyano-3-trifinoromethylphenyl)-5,5-dimethyl-2,4-
dioxoimidazolidin-1-yimethyljphenylamino } -2-methoxybenzoate (molecular weight 608.22
{(CapH3 FaN4Os); retention time Re = 2.37 min. [B}; MS (ESI): 533.22 (MH™ - CiHy))
were obtained like the compound of example 61 by reacting compound 61.2 with
5-bromo-2-methoxypyridine (for 83),
4-(4-bromo-2-triflucromethylbenzenesulfonylymorpholine (for 84; prepared by reacting
4-bromo-2-trifluoromethylbenzenesulfonyl chloride with morpholine and potassium
carbonate in acetoniirile at room temperature: "H NMR: 8.22,s, 1H; 8.15,4d, 1H; 8.0, d, 1H;
365, m, 4H; 3.15, m, 4H),

1-bromo-2-fluoro-4-(trifluoromethoxy)benzene (for 85),
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1H; 8.35, d, 1H; 8.21, s, 1H; 8.13, s, 1H; 8.07, d, 1H; 7.71, d, 1H; 7.58, t,

WO 2@@%&@3% 2H; 7.05,d, 1H; 6.85,]t3g.H; 4.6,s, 2H; 1.4, s, ?EDF/E%%E%/O%S-%

m the compound
4-[3-(2-amino-4-fluorobenzyl)-4,4-dimethyl-2,5-
s-brosioxpimidazeliginnl 2. tifuarmethidhenzenitrile (260.1; see below for

preparation) by reaction with 5-bromo-2-methoxypyridine (for 260),

methydremBmethoxymgmidine (for 261), 10
4-bromo-N-[1-dimethylanlinomethylidene]benzenesulfonalnide 68.3 (for

methy262angbBeB)oertrbugg) 5/6-bromobenzimidazole-l-carboxylate (for 271,
tert-butyl 5/6- bromobenzimidazole-I-carboxylate (271.1) was prepared by

dimetytinb e apinenyridine-soatalyzed reaction of

5-bromo-IH-benzimidazole with di-tert-butyl pyrocarbonate in acetonitrile,
methylteemapyvright 296:0dx(TIRHi3BINRO2); retention time R, = 2.65 min.

[E]; MS 15 (ESI): 297.08 (MH+)). Example 62: 4- {4,4-
5-brori-[B#GyRRe:B-ifluRramgingphenyl)-5,5-dimethyl-2,4- dioxoimidazoli

din- I-ylmethyl]phenylamino}benzoicacid NO FN FFONHN OH O 20

methyWROSHIE38db 43S RETH PR0NE /00D I4std wng obthiscdmpeniinia of
example 60 were dissolved in 0.32 ml of dioxane (warm), admixed with

2-broifo36-filcab cancdatated iy drabhlalicadid and lisretlatuioGdfacid: AHROMR: 7.8,
workup, the reaction mixture was admixed with a little acetonitrile and

m, 1Hpariffechbyl€hvomatogiaptis (meéthpd [RP 1]). After freeze
I-bromo-4-nitrobenzene (for 112),

(4-bromophenyl)] 1-phenylmethylidenelamine (for 113; the Schiff base was obtained by
reacting 4-bromophenylamine with benzaldehyde: "H NMR: 8.65, s, 1H; 7.95, d, 2H; 7.61 —
7.5, m, SH; 7.25, d, 2H),

1-bromo-4-phenoxybenzene (for 128),

methyl 5-bromo-2-methoxybenzoate (for 129),

ethyl (4-bromophenoxy)acetate (for 138),

methyl 4-bromo-2-methoxybenzoate (for 140 and 141),

6-bromo-2-methylbenzofl ,3.]dioxin—4~one (for 142),

dimethyl 2-bromoterephthalate (for 150),

4-bromo-N-ethylbenzenesulfonamide (for 151),
3-bromo-N-{1-dimethylaminomethylidene]benzenesulfonamide (prepared from 3-bromo-
benzenesul fonamide with dimethylformamide dimethyl acetal (molecular weight 289.97
(CoH; BrN,O,8); retention time Ry = 1.64min. [B]; MS (ESI): 291.03/293.05 (MH )
analogously to the process as described below for the 4-bromo isomer 68.3) for 152),

3-chioro-6-methoxypyridazine (for 179),
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5 drying, 4-{4,4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
dioxoimidazolidin-lI-ylmethyl]phenylarnino}benzoic acid 62 w E%%

WO 24818 0M&T weight 522.15 (C27H21F3N404); retention time iy @ﬁ?ﬁp%”‘*
[B]; MS (ESI): 523.16 (Mt). 10 In the same way, compounds 80, 92, 118,

5-brordd 9. 430013y 214336k 3801,59, 166 168 169 227 228 209, 210, 212
were obtained from their esters 72 82 115 117 124 123 126 125 192 194,

4-brond@5.thOBy ARSI AR5 (2268202, 203, 211: 80: 4-
{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-
7-brotho-YImeatmdipbeeytamingkidsiuarehenzeicoagid; 1H NMR: 12.6, s, IN; 8.32,
d, IH; 8.2, s 15 (broad), 2H; 8.03, d, 1H; 7.6, m, 3H; 7.35, t, IH; 7.25, m,
6-brorgd3 B-Tsolb hkbiitk@B1 reick 3803, 6H. 92:
(4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazoli
5-bronGm Lk WBethyiRhemylswvirfelzoenyl)acetic acid; molecular weight 536.16
(C23H23F3N404); retention time Rt = 1.95 min. [B]; MS (ESI): 537.26
tert-bufMd Ty r2éhddi@halene-2-carbox ylate (prepared from the corresponding carboxylic
4-{2-[5,5-dimethyl-3-(4-rnethylsulfanyl-3-trifluoromethylphenyl)-2,4-
acid bliexeimidazetidinhloylteethy iphetylaminio Hfapzdiaasid) maleodlar weight
543.14 (C27H24F3N304S); retention time R, = 2.38 min. [C]; MS (ESI):
5-bronpé4, 3 {MIH-hutdQiArimidine (for 208),
{2-[3-(4-methanesulfonyl-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
tert-butho ¥ dhmiciazolidinhbxyiheatotiplfengEimpre} bedzbicrasit omolacniathweigbiizoic
575.13 25 (C27H24F3N306S); retention time Rt = 2.17 min. [C]; INIS
acid b{ESIYtibg Ghidh (Mil)oMi© 22a08401ARBA HEBDP T/ FR2067/006594 130: 4-
(2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-
1- ylmethyl]-5-methoxyphenylamino}benzoic acid; molecular weight
552.16 (C28H23F3N405); retention time Rt= 1.91 min. [B]; MS (ESI):
In anabfgikSr(Mbk), th8Lompounds of examples 260 (4- {3-[4-fluoro-2-(6-methoxypyridin-
4-{5-chloro-2-[3-(4-eyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4 5
3-ylandioybimigtiizlidinakgimethyHpbenyiada mbibenizeic deid fimoteceday haightitrie;
556.11 (C27H20C1F3N404); retention time Rt = 2.00 min. [B]; MS (ESI):
molec®B6 M gMBER}. 15 (CosHz FaNsO;3); retention time R; = 2.80 min. [D]; MS (ESI):

528.21 (MH),

261 (4-{3-[4-fluoro-2-(2-methoxypyrimidin-5-ylamino))benzyl]-4,4-dimethyl-2,5-
dioxoimidazolidin-1-y1 }-2-trifluoromethylbenzonitrile; molecular weight 528.15
(CasHaoF4NgO3); retention time R, = 2.66 min. [D]; MS (EST): 529.23 (MH™)).

263 (4-{2-[3-(4-cyano-3-triffuoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-
ylmethyl]-5-fluorophenylamino } benzenesulfonamide, molecular weight 575.12

(CaeHa F4NsO,S); retention time R = 2.54 min. [D]; MS (EST): 576.20 (MH"), by acidic
hydrolysis of 4-{2-{3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-
1-ylmethyl]-5-fluorophenylamino } -N-[ 1 -dimethylaminomethylidene benzenesulfonamide

(262),
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132: 4- {5-eyano-2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
loxpjmidazolidin-1-ylmethyl]phenylgrnino}benzoic acid; mo I igh

WO 2@@‘%7@1?53?28H20F3N504); retention 1in® Rl & 1.86 min [B];I“?I\%%Egﬁ&/ boss94
548.14 (MH-). 10 133: '

271 (4421 Bt (HrayanadduiticrgneiiyphanydidbargimethylZdteioxoimidazolidi
n-I- ylmethyl]-5-fluorophenylamino}benzoic acid; molecular weight 540.14

dioxoSRTH2ARANAO4); tigientiondifleeRicnil:A6 MHNNIBR MS AESHickd1114 9.22, s,
(MH+). 156: 4-

1H: 8.{5-fluora: Z[8-(4-ivore3;tdéfluarametiayiphenyl)- 21 5tanmesby 2 4: 7.23, m, 2H:;
dioxoimidazolidin-1-ylmethyl]phenylamino}benzoic acid; molecular weight

7.05, §33118.8551¢(CROHZ0ESNEB04), setention time Rt = 2.00 min. [B]; MS (ESI):
534.25 (MH'"). 159: 4-

were dBtdinéd-Ryanaccyglopdpypherythobidimetityhr Aydiokdinmictazblicin-| -
ylmethyl]-5-fluorophenylarnino}benzoic acid; molecular weight 512.18

dioxo{@RH2BIRNAOH) 2 teigniiomtitig iRhzdn84 1000 608]; MEHHES!) f&1FPhration) by
(MH+). 166: _

reactidh {2H{B-(4-eyano-3-methylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-ylm
ethyl]-5- 20 fluorophenylamino}benzoic acid; molecular weight 486.17

3-brortGZFhi2BlNg04 )i ret€fitt@%dime Rt = 1.85 min. [B]; MS (ESI): 487.31
(MH+). 168: 4- {2-]

5-brorBef2-tecttutyhyyndidie Vip:5264dimethyl-2,4-dioxoimidazolidin-1-ylmethyl]-5
- fluorophenylamino}benzoic acid x HC1; molecular weight (free acid)

4-brorbON2{1(CRBH2E EiNdA) e thieteietiofp timenRH InbMinhera 8 [B fdv S6(ES1): 263 ),
505.18 (MIT ). WO 2008/017381 140 PCT/EP2007/006594 169:

tert-buA{ 2+[B-{ B terbbutyhilepdad phemyt) B 6-dimaiylt@4bdigkbimidazolidin-I-yl
methyl]-5- fluorophenylamino}benzoic acid; molecular weight 528.21

brom(@BoitRGFNKON;abtentian (k. RtwashBHantd HBRT-US ¢ESpmbag pédine-
(MH). 227: 4-

catal y£24[ 8z ¢6toyariobipleenyll ByE Hrdimethyith 4ldiotdimid azolidinbbnate in
-ylmethyl]-5 5 fluorophenylamino}benzoic acid; molecular weight 548.18

aceton(@B2HRGRNIO4) erehe Ao tifte Rt : BINO mhinet (BT M SESR) =546528in. [E]; MS
(MH"). 228: 4-

(ESD:{29[B6@dhlore-6-cyanobiphenyl-3-yl)-5,5-dimethyl-2,4-dioxoimidazolidin-I-
ylmethyl]-5-fluorophenylamino}benzoic acid; molecular weight 582.14
(C32H24C1FN404);

Example 62 4-{4,4-{2-[3-(4-Cyano-3-triflooromethylphenyl})-5,5-dimethyl-2,4-

dioxoimidazolidin-1-ylmethyl]phenylamino } benzoic acid

Nz 0]
N
: N
N
FF 0
HN

;'OH
0
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retention time Rt = 2.06 min. [B]; MS (EST): 583.19 (MH"). 10
209:6-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2 4-d}'oxoimida 4
WO 204kdth1q8 Imethyl]phenylaznino}naﬂ)’h halene-2-carboxylic a%faTrﬁg@@J@rO& ?

weight 572.16 (C31H23F3N404); retention time Rt= 2.54 min. [C]; MS
(ESI): 5634k (Wle boddfvthd & Balda¥an-3rdre dissolved in 0.32 ml of dioxane
ifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-
yimethy{jpheny|aminalbrhenytdhapsboxylisreiddmolesuldsivalat 5984 8ed at
15 (C33H25F3N404); retention time Rt = 2.52 min. [B]; MS (ES-): 597.10
(VI-H+).72%2:for 1 h. For workup, the reaction mixture was admixed with a little
5-{2-[3-(4-cyan-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin
-1 - yimethyiipheny amipelZ-Teihoxhenieipreidh sraleqrint Weight freeze-
552.16 (C28H23F3N405); retention time Rt = 1.94 min. [B]; MS (ESI):
553.23 (i, 20 n Ihe game- wado sxeefidising hybiabramicsagihthyl-2,4-
glacial acetic acid, the compounds 99, 100, 101, 108 were obtained from
their esteisx8ifn38-89di961-98nethyl|phenylamino } benzoic acid 62 was obtained.
2-{2-[3-(4-cyan-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin
-I- yimetiyd]pbig aylasnine loenzoic acidpmaiecy lastaveighti;2R15 1.88 min. [B];
(C27H21F3N404); retention time Rt = 2.12 min. [B]; MS (ESI): 523.11
(MH™). WO 2008/61738%N@HPCT/EP2007/006594 100:
3-{2-[3-(4-cyan-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin
-I- yimethyl]phenylamino}benzoic acid; molecular weight 522.15
(C27H21F3N404); retention time Rt = 1.94 min. [B]; MS (ESI): 523.11

In the @iHvakQtompounds 80, 92, 118, 119, 130, 131, 132, 133, 156, 159, 166 168 169
4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidi

227 208 2@rmihylithenydarbimoks ophthake acieksmidlSeulbriveight 266123 126 125
(C28H21F3N406); retention time Rt = 1.79 nun. [B]; MS (ESI): 567.12

192 TqHIH9S, 198:196, 225, 226, 202, 203, 211:
2-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidi

80: 4- (2H 3Hmethwliphenyileonimodthyhiombe AzZeiltraciby ricletinerimelght] 540- 14
(C27H20F3N404); retention time Rt = 2.12 min. [B]; MS (ESI): 541.22

yimeti{(MhphngRanithp SdlveralayzoonapolnHSNMIR aiti 6,63 ek Risé, dbta
from the ester 90, and

(broad), 2H; 8.03, d, 1H; 7.6, m, 3H; 7.35, t, 1H; 7.25, m, 2H; 6.7, t, 1H; 4.58, s, 2H; 1.35, s,

6H.

92: (4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyi-2,4-dioxoimidazolidin-1-
vlmethyl]phenylamino} phenyljacetic acid; molecular weight 536.16 (CosHasFaN4Oy);
retention time R, = 1.95 min. [B]; MS (ESI): 537.26 (MH").

118: 4-{2-[5,5-dimethyl-3-(4-methylsulfanyl-3-tri ﬂuorométhylphenyl)-Z,ﬁi-
dioxoimidazolidin-1-ylmethyl|phenylamino t benzoic acid; molecular weight 543.14
(Ca7H24F3N3048); retention time R, = 2.38 min. [C]; MS (ESI): 544,30 (MH").

119: 4-{2-[3-(4-methanesulfonyl-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
dioxoimidazolidin-1-ylmethyl|phenyvlamino }benzoic acid; molecular weight 575.13

(CarHasF3N43OgS); retention time Ry = 2.17 min. [C]; MS (ESI): 576.13 (MH+).
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compounds 105 and 107 from esters 104 and 106: 102:
-{2:[3:(4-cyano-3-trifluoromethylp 1)-5,5-dimethyl-2,4-digx0imj lidi
WO 2403 9@1@% yllphenylamino}pyridine-2-carboxylic acid; molecggl)ae;rﬁl V/\%%%W&MS%
523.14 (C261-120F3N504); 15 retention time Rt = 1.52 min. [B]; MS
130: 4(EST:(52400 (M )udi@8idhylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin- 1 -
{4-bromo-2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
yimetigioxsimitdiazolidienitvimeihypheaylamimo)pyildineeZcafbOXWICCagit; F4N4Os );
molecular weight 601.05 (C26H19BrF3N304); retention time Rt = 1.68
retentiotinifB]RMSL (ESHiB 0RO MOVIES)): 108515 (MH).
4-{3,5-dichloro-2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4 20
131: 4djexgimidazplidindyyinoethylihheoylatyhokhenzoic-dakimolzeular weight
590.07 (C27H19C12F3N404); retention time Rt = 2.18 min. [B]; MS (ESI):
dioxoid@dak31{MH Hyik@thviIphenylamino } benzoic acid; molecular weight 556.11
4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidi
(CorHRdA i meE) Gt aroaiethypbemita fBIoMB HESLD: S66.] imtledljar
weight 590.13 (C25H20F6N404); retention time Rt = 2.00 min. [B]; MS

132: H4ESHyHR1220 (WHdyn@B WO R840 V38 dn A2 PEiiEdP0(74006594
Example 63:

dioxoigatéat@idil-4-fkdiyietuyly2;5:0hio Xeed:(2: phehytaemdbenzidhinditiazélidin
- 1-yl]benzonitrile 0 N-N O H N 1) 2-tert-Butyl-4-nitrobenzonitrile 63.3: 5

(C2sHA:19 561 2-tertsbioty tirsaiRop heidytaimi i wei® diSEolvé8 id 6Vl of glacial
acetic acid and admixed with 2 ml of 30% sulfuric acid with ice cooling.

133: 4AWRHh @ocmimuies; 166rongethdplaium) ritfitdimetey hd de di stowiy 0B and-
the mixture was then stirred at OC for 5 h. The solution. was filtered and

yimetladtiéefhoppliseyioraiso)btomat 76 ofddcoudaofyroghsSiti €yamtie Btk ©.3;
g of copper cyanide in 20 ml of water. The mixture

retention fime R: = 1.96 min. [B]; MS (ESI): 541.14 (MH").

156 4-{5-fluoro-2-[3-(4-fluoro-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-

dioxoimidazolidin-1-ylmethyl Jphenylamino } benzoic acid, molecular weight 533.13

(CasHa0FsN30y); retention time R, = 2,00 min, [B]; MS (ESI): 534.25 (MH").

159: 4-{2-[3-(4-cyano-3-cyclopropylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-

ylmethyl]-5-fluorophenylamino }benzoic acid; molecular weight 512.18 (CagH2sFN4Oy);

retention time R, = 1.94 min. [B]; MS (ESD): 513.24 (MH).

166 4-{2-[3-(4-cyano-3-methylphenyl)-5,5-dimethyi-2,4-dioxoimidazolidin-1-ylmethyl]-5-

fluorophenylamino }benzoic acid; molecular weight 486.17 (Cy7HpIFN4Og); retention time R,

= 1.85 min. {B]; MS (ESD): 487.31 (MH").
168: 4-{2-[3-(2-tert-butylpyridin-4-yi)-5,5-dimethyi-2,4-dioxoimidazolidin-1 -ylmethyl]-5-
fluorophenylamino benzoic acid x HCl; molecular weight (free acid) 504.21 (CpsHaoFN4O4);

retention time R, = 1.50 min. [B]; MS (ESI): 505.18 (MH").
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10 was stirred at 75C for another | h. The cooled reaction mixture was

filtered off with suction and washed with water. The residue ir %
WO 2008tK45 Aot and filtered, and the filtra1 as concentratred ung\gra[?g&gég@ loes94

pressure. The residue was purified by chromatography on silica gel with
169; 480/26.mheptanefethy acetaley63.3 \Wasdabtanedinx Sk yieledid INNMRsthyl]-5-

8.25-8.15, in, 3H; 1.51, s, 9H. 15 2) Preparation of
fluorofheMiRamriercREtdRenE onitdle: B3 4 Q6 9207 the competnd of axampletime R.

63.3 was suspended at room temperature in 19.4 ml of hydriodic acid

= 2.06(BiYo) Bnd/&irdey: ab8A€ (R4 jt. The cooled reaction mixture was taken
up in ethyl acetate and washed successively and cautiously with saturated

227: 420 sadigrethiosiiais 1selutions satysgied sediumdiysiegantarbonhatehyl]-5-
solution and saturated sodium chloride solution, dried over magnesium

fluorophdaiefilienedand saacentaiedrunsghreddced pradsine. Bhertesidue time R,
was purified by chromatography on silica gel with 70/30 n-heptane/ethyl

= 1.96a66ia18] 6814 Wwas)obiainedvHB8% yield. WO 2008/017381 143
PCT/EP2007/006594 Molecular weight 174.11 (Ci7H14N2); retention

228: 4time R4~ dh8Q 0 [BE B nb ) -v1)75 22i(vthy1-3) PRiepatatidazofidin-1-
2-tert-butyl-4-(4,4-dimethyl-2,5-dioxoimidazolidin-l-yl)benzonitrile 5 63.1.:

vimetliho]Fehare sempatntbGBchzthe pidceduceutnay bglactirdin (o PratEd6.O.);
"A". To this end, a flask was initially charged with 2.5 ml of a 20% solution

retentiohphosferelindelies | untiefEsDafgan atthédphere. 0.45 g of the .
compound of example 63.4 dissolved in 10 ml of acetonitrile was slowly

209: cafiietl @ropuvise toithisrsatationpdndythen Hidrmatkiyire, 410 ovasistiradidin- 1 -
75C for 90 minutes. The cooled reaction mixture was concentrated under

ylmethelpheaypressuye;ddmixed Withrbolueneranld cohaeirated:bigaiad. ithe
residue was dissolved in 10 ml of dry tetrahydrofuran and the solution

(Cy HwBSatmixetkavitn 01861y o rhidtiyh XEnv6-LESRIYDAIpidHate
hydrochloride. 0.5 ml of triethylamine

210: 4'-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-

yvimethyl]phenylamino }biphenyl-4-carboxylic acid; molecular weight 598.18

(C33H25F3N4Oy); retention time Ry = 2.52 min. [B]; MS (ES7): 567.10 (M-H™).

212: 5-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-

yimethyllphenylamino}-2-methoxybenzoic acid; moiecular weight 552.16 (CoghlasksN4Os);

retention time R, = 1.94 min. [B]; MS (ESD): §53.23 (MH").

In the same way, except using hydrobromic acid in glacial acetic acid, the compounds 99,
100, 101, 108 were obtained from their esters 87, 88, 89, 96:

99: 2-{2-[3 »(4~cyano-3 -trifluoromethylphenyi)-3,5-dimethyl-2,4-dioxoimidazolidin-1-
ylmethyl]phenylamino }benzoic acid; molecular weight 522.15 (Ca7Hz FaN4Oy); retention

time Ry = 2.12 min. {B]; MS (ESD): 523.11 (MH").
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was slowly added to this mixture which was then stirred at room
temperature for 2 h. 15 After addin %4 ml of concentrated %?'E%&g% '

wo 7%%68 théShixture was stirred underqr jflux for 2 It. For Worku%, %%60 06594
reaction mixture was admixed cautiously with saturated sodium

100: 3hydregensarhonatersoldtionaranshexiiastadmitbiethyl agetatem i onaganic
extracts were dried over magnesium sulfate, filtered and concentrated

yimettIReraeRcash BEassy e fhe srsidue washpuriied by shomstennphyeion
silica gel with 20 70/30 n- heptane/ethyl acetate. Compound 63.1 was

time RQBLaIDEekiM 1690 visldzMplecular waight 285.14 (C16H19N302); retention
time Rt = 1.88 min. [B]; MS (ES-): 284.50 ((M-H)). 4) Preparation of

101: 44e3r62hramabenz)dsdmdimatingngp-sloxains it az ol it dxyiblidatetd2b 1 -
butylbenzonitrile 63.2: WO 2008/017381 144 PCT/EP2007/006594

yimetyOpRayNE6S2i s BreRaked astestibed for ssample f12, ByNgaglingention

compound 63.1 with 2-bromobenzyl bromide.

time R4=13-(2 Biomobenzy N Ek A-disnethyh a6,

dioxoimidazolidin-1-yl]-2-tart-butylbenzonitrile was obtained in a yield of

108: 298%3- MQ&@@MﬁB Arefigbt Ab3hkOGASHIA4BI3NSO) 2 rétdintiomtidaedRtim-1 -
2.65 rein. [B]; MS 5 (ESI): 454.38 (MW). 5) Preparation of

yl metlﬁd@ﬁd@@ﬂﬂhﬂn{é} éﬁd[mtmdn%& Ghl@&p :ﬁo(ﬁephﬁ Wﬁt rfﬂloemy])p HZOF 3N404)
imidazolidin-I-yl]benzonitrile 63: The further reaction with aniline to give

retentitheteoapound dhexari]eVB3(Bal:effactedali 10 described for example
1, stage 3. 2-tert-Butyl-4-[4,4-dimethyl-2,5-dioxo-3-(2-phenyl-
aininobenzyl)imidazolidin- I-yl]benzonitri le 63 was obtained. Molecular
weight 466.23 (C29H30N402); retention time Rr = 3.09 min. [C]; MS

In the (ESE vAGT 28n{Midx)s Th2 sehipdund-ofibrarbpliz&Uirom the ester 90, and
2-tert-butyl-4-{3-[2-(2,4-difluorophenylamino)benzyl]-4,4- 15 dimethyl

compe2nBsdi X aindid 87 dlicin <s+giibddzanitiiie (molecular weight 502.21
(C29H28F2N402); retention time Rr = 2.81 min. [B]; MS (ESI): 503.45

102: SIAHOYY wem oBtainabanatdgdbiy 10)the compbug ilexeripidaealivjn-1-
reacting the compound 63.2.

yimethyl]phenylamino } pyridine-2-carboxylic acid; molecular weight 523.14 (CyeHaoF3NsOy);

retention time R, = 1.52 min. [B]; MS (EST): 524.09 (MH").

103: 3-{4-bromo-2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-

dioxoimidazolidin-1-yimethyllphenylamino} pyridine-2-carboxylic acid; molecular weight

601.05 (Ca6H1oBrF3N:Oy); retention time R, = 1.68 min. [B]; MS (ESD): 602.01 (MH").

105: 4-{3,5-dichloro-2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-

dioxoimidazolidin-1-yimethyilphenylamino } benzoic acid; molecular weight 590.07

(C7H19CHLF3N4Qy); retention time Ry = 2.18 min. [B]; MS (ESI): 591.12 (Ml"f).

107: 4-{2-{3-(4-cyano-3-trifluoromethylphenyl)-5,5~-dimethyi-2,4-dioxoimidazolidin-1-

ylmethyl]-5-trifluoromethylphenylamino }benzoic acid; molecular weight 590.13

(CasHaoFeN:Oy); retention time R, = 2.00 min. [B]; MS (ESI): 591.20 (MH).
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with 2,4-difluoroaniline. 20 The compound of example 157, methyl

wo 20bE4i3-3tert-butyl-4-cyanophenyl)r 3,5-dimethyl- PCT/EP2007/006594

2,4-dioxoimidazolidin-l-ylmethyl]-5-fluorophenylamino}benzoate was
obtained in an analogous manner. To this end, 63.1 was reacted with

Examfletidma-tbtafnoyhdthiylidditheohgbarizdnatodgivephenylaminobenzylyimidazolidin-

1)

2)

4-[3-(2-bromo-4-fluorobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-I-
yl]-2-teri-hiifytivenmornitrile (1.57.2; molecular weight 471.09
(C23H23BrFN302); retention time 25 Rt = 2.31 min. [B]; MS (ESf: 472.24
(MH)). The reaction of methyl 4-amipobenzoate with WO 2008/017381
145 PCT/EP2007/006394 nditions as described above
gave rise to the compound am 57; molecular weight 542.23
(C31H3jFN404); retentiomdme Rt=32.31 minHB]; MS (ESI): 543.31
(MHO). 5 In an analogous'manner, re o with tert-butyl
4-aminobenzoate afforded compound (ten I
4-{2-[3-(3-tert-butyl-4-cyanophenyl)-5,5-dimethyl-2,4

dioxaimidazalidinl-vimethyll- gflsorophenylarnino}benzoate; molecular
weight 584.27 (C34H37FN404); retention time R, = 2.60 min. [B]; MS

(ESI) é@ﬁéﬁ-@%ﬁﬁlgﬁ%@e&@a}ﬂiﬁ@ RABRIagQus maRneh IreagliehXfcetic acid

157.2 with 2,4-difluoroaniline afforded compounds 221

(2t Madsi3n(2 44 Ardiforophenylampig)-Adluqiphenayth 4ohimating

-2,5- dioxoimid.azolidin-I-yl}benzonitrile; molecular weight 520.20

(G0 He TT3NA0R) nigtenHR tnedR w230 (P [RI M BLERPAURR, stirred at
(MH+)). 15 Example 65:

SpPimethyirsZsphenylaminahenryha3:(duitrosamneRyruiciogat 75°C of
yhimidazolidine-2,4-dione ON/NN FOH FFNII)

21(Frifluoremetiy pyridine N axidef2chper cyanide in 20 ml of water. The mixture

was stirred at 75°C for another 1 h. The cooled reaction mixture was filtered off with
suction and washed with water. The residue was stirred in methanol and filtered, and
the filtrate was concentratred under reduced pressure. The residue was purified by
chromatography on silica gel with 80/20 n-heptane/ethyl acetate. 63.3 was obtained in

61% vield. 'H NMR: 8.25-8.15, m, 3H; 1.51, 5, 9H.

Preparation of 4-amino-2-tert-butylbenzonitrile 63.4:

0.6 g of the compound of example 63.3 was suspended at room temperature in 19.4 ml
of hydriodic acid (57%) and stirrred at 80°C for 4 h. The cooled reaction mixture was
taken up in ethyl acetate and washed successively and cautiously with saturated
sodium thiosulfate solution, saturated sodium hydrogencarbonate solution and
saturated sodium chloride solution, dried over magnesium sulfate, filtered and
concentrated under reduced pressure. The residue was purified by chromatography on

silica gel with 70/30 n-heptane/ethyl acetate. 63.4 was obtained in 88% yield.
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5.1 g (35 mmol) of trifluoromethylpyridine were dissolved at room

temperature in 20 100 ml of dry dichloromethane, admixed i(t%
WO 20050 by }F{P%(%?JO%S%

3)

4)

IUr%%Ierbenzoic acid and stirred"at room temperature f

Thereafter, the mixture was admixed with 1 N sodium hydroxide solution
anghesdiastediforn times with-dishipremeatbananthe, €arebingd orgamis (ESI):
phases were dried over magnesium sulfate, filtered and WO 2008/017381
146G THER2007/006594 concentrated under reduced pressure. The
crude product was taken up in water, stintd and filtered, and the filtrate
was concentrated under reduced pressure. 65.3 was obtained in 47%
yield. 'H NMR: 8.46, d, 1H; 7.96, d, IH; 7.7, in, 1H; 7.5, in, 1H. 5 2)
ANigsaraitn teoremaippyc dingibaxide 85042 68iga06 HigncoF a0l
example 65.3 were initially charged in 8.5 ml of concentrated sulfuric acid
ak8Q; subsequently, at OC, the nitrating acid (13.3 ml of fuming nitric acid
and 8.5 ml of concentrated sulfuric acid) was slowly added dropwise.

SubseguestynpeurepeSan Mmdtvaives stired atcb20bdes drbcehhe A0 To this

reaction mixture was cooled and poured onto ice-water and neutralized

cantion shyskwith; poiagsiumaeasborigie. The saixoe; welsexirat iddsyihe in toluene
dichloromethane, dried over magnesium sulfate, filtered and concentrated

undesradusesh presspierd eifegiciug c wasmurifief ey chponestdgiiapily «hin
silica gel with 70/30 n-heptane/ethyl acetate. Compound 65.4 was
ohtainksfin20%tyieldatkNMR 28B4, dlopkti & 59 t1ds dbln8dn, dnd thbrilfe B)ixture
2-Trifluoromethylpyridin-4-ylamine 65.5: 0.86 g of the compound of
examplered A4 Vs dissuiveachaterodive temipd ratargon nik mic of drycatikanated
and admixed under argon with 88 mg of palladium/carbon (10%) 20
catalystednctd ytkageaatéchiatdooith tehnper atut e @ndBrbad fagahh Thhecsidue
reaction mixture was filtered with suction through a depth filter and
werah dikswithe é thaitoh batid th e fithate ofasrcand eintratbdi omslers reduced with
pressure. The residue was purified by chromatography on silica gel with
95/5dichlonethetBaneimetrantlyGopiposied§8:6chioride. 0.5 mi of triethylamine
was slowly added to this mixture which was then stirred at room temperature for 2 h.
After adding 2.4 ml of concentrated hydrochloric acid, the mixture was stirred under
reflux for 2 h. For workup, the cooled reaction mixture was admixed cantiously with
saturated sodium hydrogencarbonate solution and extracted with ethyl acetate. The
organic extracts were dried over magnesium sulfate, filtered and concentrated under
reduced pressure. The residue was purified by chromatography on silica gel with
70/30 n-heptane/ethyl acetate. Compound 63.1 was obtained in 76% yield. Molecular
weight 285.14 (CgH1oN30,); retention time R = 1.88 min. [B}; MS (ES"): 284.50

((M-H)").

Preparation of 4-[3-(2-bromobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl]-2-tert-

butyibenzonitrile 63.2;



10

20

25

was obtained in 88% yield. 'H NMR: 8.10, d, 1H; 6.9, s, IH; 6.65, d, IH;

wo 28891538H. 25 WO 2008/017381 144 PCT/EP2007/00659% 4y Mieihiyh /006594

3)

2-methyl-2-[3-(2-trifluoromethylpyridin-4-yl)ureido]propionate 65.6: 3.8 ml

of a solution of phosgene in toluene (20%) were initially charged under
ArgomoRtd7s 058 cphisdrapderdiesisudissenveld 220 mibattiry compound
acetonitrile was slowly added dropwise; the mixture was then stirred at

e foiith A-bToe ahixtykbivagiSerebBatédiywonbemmrhtedvitmesivkAe-
under reduced pressure. The residue was dissolved in 20 ml of dry
tdirmatipddonrniatirancdy Hhiisedwiidb O15Bgroe mesitaintdon is obld pafs o
hydrochloride. 0.76 ml of triethylamine was slowly added dropwise to this
mcleraiuhichabbd thé A Etirrdlos Br g eripaiiatuianoR e n fertt
stand overnight. The reaction mixture was admixed with water and
eiFdEtéa4WextHy) 10 acetate. The organic phase was dried over
magnesium sulfate, filtered and concentrated under reduced pressure.

The residue was purified by chromatography on silica gel with 95/5
dichloromethane/methanol. The urea 65.6 was obtained in 59% yield.
Mateetite welightegoi09-(clizt dTnaBNIB B ipsemiticniisiy RN e84,
[B]; MS (ESI): 306.44 (MH ). 15 5)
5isidaredthpr-3RveiresBetdy | pyridin-4-yl)imidazolidine-2,4-dione 65.1:
0.52 g of compound 65.6 was dissolved at room temperature in 15 ml of
dﬂﬁetgﬂﬁﬁyé%‘fﬁﬁéh‘}’&aﬁﬁk%emﬁlﬁﬁhﬁIcéf%ﬂ’ém AEIIBCE AR Ritected as
acid and stirred at 80C for 4 h. The mixture was cooled, taken up in ethyl
ateebaHarvasmeeditnees Sarifae B Cotitnd Hydrogentarbatigre-3-(2-phenyl-
solution, dried over magnesium sulfate, filtered and concentrated under
réBVRRRFpFEYETda AE Ted b WASTHNAEA B tAPGHRSt rabeRr o i
gel with 95/5 dichloromethane/methanol. Compound 65.1 was obtained in.
otfhitativeyieh Mo fetintriéighfe 73 67 fed-iiiobsNE0D) ;4|fé7tg1%)t%ﬁH )

time Rr = 1.62 min. [B]; MS (ESI): 274.33 (MH).

The compound of example 64, 2-tert-butyl-4-{3-[2-(2,4-difluorophenylamino)benzyl}-4,4-

dimethyl-2,5-dioxoimi dazolidin-1-yl Y benzonitrile (molecular weight 502.21 (CaoHagFaN.Os);

retention time R, = 2.81 min. [B]; MS (ESI): 503.45 (MH™)),

was obtained analogously to the compound of example 63 by reacting the compound 63.2

with 2,4-difluorcaniline.

The compound of example 157, methyl 4-{2-[3-(3-tert-butyl-4-cyanophenyl)-5,5-dimethyl-

2,4-dioxoimidazolidin-1-ylmethyl]-5-fluorophenylamino }benzoate was obtained in an

analogous manner. To this end, 63.1 was reacted with 2-bromo-1-bromomethyl-4-

fluorobenzene to give 4-[3-(2-bromo-4-fluorobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-

yi}-2-tert-butylbenzonitrile (157.2; molecular weight 471.09 (Cp3H:BrFN10,); retention time

R;=2.31 min. [B}; MS (ESI): 472.24 (MH™")). The reaction of methyl 4-aminobenzoate with
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7 benzyl)-5,5-dimethyl-3-(2;tsifluoromethylpyridnl1-4-yhim I
WO 2%1@3?4%398% 65.2: 0.18 g of compgﬁgd 65.1 was dissolved‘Alpa%l?g%%n%%69%’06594
temperature in 1.0 ml of dry acetonitrile, admixed with 0.18 g of
157.2 2+hlomalibrizyt bsahkudebatdith 24 gpof desionthd carponatecdrd sstiplretbdt
room temperature for 4 h and then left to stand overnight. The reaction
molecniixturg ghasACaticantrdteBNuGtier e chicadtpnesRurel. ahd:the s ibilie(ER: 543.31
taken up in water and extracted with dichloromethane. The organic phase
(MH was dried over magnesium sulfate, filtered and concentrated under
reduced pressure. 65.2 was obtained in 89% yield. Molecular weight
441.03 (C1SH15BrF3N302); retention time R, 10 = 2.45 min. [B]; MS
(ESI): 442.29 (MH"). 7) -
In an &)skapmmethybdef2«plvenylafiifdBemityl jed-{R:tyifl doromebhyipatic iftdeg)t
imidazolidine-2,4-dione 65: The further reaction with aniline to give the
compoom garitkufexginplé-65-(vdsreifetibd-agrith tosdiibcd donekalhiple 1,
stage 3. 5,5-Dimethyl-1-(2-phenylaminobenzyl)-3-(2-
dioxoirifidarondethyipyridin -Afinadebeticinei2ol bitones 85 welsobtaineght 584.27
Molecular weight 454.16 (C24H21F3N402); retention time Rt= 2.25 min.
(CoHBINVB XESHEBEg: RviFY. 20 The S8tnpBUAESH: SRAMBIEVEE, - C4Hs)).
1-[2-(2,4-difluorophenylamino)benzyl]-5,5-dimethyl-3-(2-
trifluoromethylpyridin-4-yl)imidazolidine-2,4-dione (molecular weight
490.14 (C24Hi9F5N402); retention time Rf = 2.27 min. [B]; MS (ESI):
In an argdopevvIRER)eTwEss Chista e 2Aalodoldhi to uhe eopouier dikesemmplianss 221
by reacting compound 65.2 with 2,4-difluoroaniline. 25 WO 2008/017381
(2-terttag BETIEE2 6o 71006500 IERsitpie©st-luorobenzyl]-4,4-dimethyl-2,5-
_ _5,5-4-{2;[3-(4-Cyano-3-_triﬂuoromethy|phe_nlyl)-5,5-dimeth I-2,4 o
dioxoimidazolidin-1-yl }benzonitrile; molecular weight 520.20 (CaolH29FaN4O5); retention time

R, = 2.80 min, [B}; MS (ESI): 521.23 (MH™)).

Example 65:  5,5-Dimethyl-1-(2-phenylaminobenzyl)-3-(2-trifluoromethylpyridin-4-

yl)imidazolidine-2,4-dione

1) 2-(Trifluoromethyl)pyridine N-oxide 65.3:
5.1 g (35 mmol) of trifluoromethylpyridine were dissolved at room temperature in
100 ml of dry dichloromethane, admixed with 17.3 g of m-chloroperbenzoic acid and
stirred at room temperature for 72 h. Thereafter, the mixture was admixed with I N
sodium hydroxide solution and exiracted four times with dichloromethane; the

combined organic phases were dried over magnesium sulfate, filtered and
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WO 20450573

2)

3)

dioxoimidazolidin-1-ylmethyl]phenylamino}benzenesulfonarnide NON _

FN FE %HN O 0" NH2 5 1) Alternative synthesis of -
inobenzyl)-4,4-dimethyl-Z@-dioxoimidazolidin-l- PCT/EP2007/006594

yl]-2-trifluoromethylbenzonitrile 61.2: The compound of example 61.2 can

als bahprenaieddRyanetn e (il areotding jQoprecess tAsnaldentBuby! stirred
(2-bromomethylphenyl)carbamate 68.1: 10 1.3 g of tert-butyl

(2ohy snexlethviphe mihearbamaiscgrer eissaldvecbin 20 ledfire. 65.3 was

dichloromethane; at 5C, a solution of 630 mg of phosphorus tribromide in

5 setahGMmastben ‘addadrdrepwise 1 Fhe mratioR NTiztuie Was?.5, m, 1H.
subsequently stirred at 5C for 2 h. For workup, the mixture was admixed
cautiously with solid sodium hydrogencarbonate and | ml of water, stirred
at 15 5C for 30 min, filtered through a cartridge and concentrated under

redoGed- prassisrenient;Buti(Z-oomata@dytphenyl)carbamate was
obtained in a 67% vyield. 'H NMR: 8.71, s, 1H; 7.45, d, 1H; 7.42, d, 1H;

7 366 HEihk, dorhpbuAdiS, R adi ledR GeBHNARNY et Badtyh 8.5 ml of
{2-[3-(4-eyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4- .
diexaienigazalidifcly| seathy fphe syloaibamate: 82 i 2ROBMAA3E13.3 ml of
150 PCT/EP2007/006594 1.1 g of 4-(4,4-dimethyl-2,5-dioxo
mithazalidiiirleyd}12-4dfl dof ametfydncentrated sulfuric acid) was slowly added
dropwise. Subsequently, the reaction mixture was stirred at 120°C for 4 h. The
reaction mixture was cooled and poured onto ice-water and neutralized cautiously
with potassium carbonate. The mixture was extracted with dichloromethane, dried
over magnesium sulfate, filtered and concentrated under reduced pressure. The residue
was purified by chromatography on silica gel with 70/30 n-heptane/ethyl acetate.
Compound 65.4 was obtained in 26% vield. "H NMR: 8.69, d, 1H; 8.59, d, 1H; 8.5, m,

1H.

2-Trifluoromethylpyridin-4-ylamine 65.5:

0.86 g of the compound of example 65.4 was dissolved at room temperature in 50 ml
of dry ethanol and admixed under argon with 88 mg of palladium/carbon (10%)
catalyst, and hydrogenated at room temperature and 5 bar for 3 h. The reaction
mixture was filtered with suction through a depth filter and washed with ethanol, and
the filtrate was concentrated under reduced pressure. The residue was purified by
chromatography on silica gel with 95/5 dichloromethane/methancl. Compound 65.5

was obtained in 88% vield. TH NMR: 8.10, d, 1H: 6.9, s, 1H; 6.65, d, 1H, 6.52, s, 2H.
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benzonitrile 1.1 and 1.1 g of compound 68.1 were dissolved in 11 ml of

WO Zgéﬁ@cét}%f;itrile, admixed with 1.5 g}%cesium carbonate angé&iyﬁg&éwg%fsw

4)

5)

erature for 5 h. For workup, the reaction mixture was admixe
with water 5 and extracted by shaking with ethyl acetate. The organic
phageyvasidied-over sedilimrswitaie] filteledanteeiognisaieshunties:
reduced pressure. The residue was purified by chromatography (method
[RR2])1 dhestrastionsienimyudsing tbtucesireth proguchinelle tleegedfunder argon.
acetonitrile by distillation; the aqueous residue was neutralized with
saturater] sodigrofhydipgentestodate iselliion) extrdcindat&dnyitsiakiagsiowly
with dichloromethane, dried over sodium sulfate, filtered and
cefid¢ehtrated wdes neducedvpsessureirtedtaB 8O Zei34(4-Thanordure was
trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-I-
yimetiyliphendtaathainait 682 was:ohtatiededhidviRe 8TBE rssidi; 8425,
d, IH;8.23,s,IH;8.08,d,1H;7.41,d,IH;7.3,d,1H;7.22,t,1H;7.12,t,1H; 15 4.55,
sdkblledSn L 0HE AL 3y s;ibHydjofuran and admixed with 0.55 g of methyl amino-
4-[3-(2-Arninobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-I-yl]-2-
trifolorometiylberhbmnitdethydrochfaridé (saitiof 6b29iBvB6&idedfdropwise to this
compound 68.2 were dissolved in 3.7 ml of ethyl acetate and 20 admixed
wiibhi fodd whi df a2 thalartsoldiomofHSher shiethidretiezpdnokstif®t shnd
room temperature for 24 It. 4 equivalents in each case of ethereal HCI
solutroiziveth acdetdnvice: tmere anadithe sbivtibrvatas dedt ¢etstetnd fortRettyl
each time. For workup, the reaction mixture was concentrated under
redeced Tressgreicahdsheredidebwvasidisselved nHeetdnigielwater and
freeze-dried. 25
A (2aamiidobelzyddcedimethyd- X Bedivwdimidasplidined - ehwoatography on
2008/017381 151 PCT/EP2007/006594 trifluoromethylbenzonitrile
hydiochtbridt was ditblimesdniriigoanticsiveidl: Wteletdlarayeighingilas 59%
base) 402.13 (C20H17F3N402); retention time Rt = 1.59 min. [B]; MS
(E8I.408ld MM ht 305.09 (C12H,4F3N;0;5); retention time R, = 1.66 min. {B];

MS (ESI): 306.44 (MHD).

5,5~Dimethyi—3-(2~triﬂu0romethylpyridin—4-yI)imidazolidine-Z,@dione 65.1:

0.52 g of compound 65.6 was dissolved at room temperature in 15 ml of dry
tetrahydrofuran, admixed with 1.7 ml of concentrated hydrochloric acid and stirred at
80°C for 4 h. The mixture was cooled, taken up in ethyl acetate and washed with
saturated sodium hydrogencarbonate solution, dried over magnesium sulfate, filtered
and concentrated under reduced pressure. The residue was purified by chromatography
on silica gel with 95/5 dichloromethane/methanol. Compound 65.1 was obtained in
quantitative yield. Molecular weight 273.07 {Cy,H;pF3N3O;); retention time R, = 1.62

min. [B}; MS (ESD): 274.33 (MH").
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5 2) Preparation of

114-bromobenzenesulfona e was admixed with

4-hr -N-[l-dimethylaminomethyl'gi ne]benzenesulfonam(i)g 3.3,
WO 28(_)%?51 i prss _§§6/g%1§’goo7/006594

6)

7)

dimethyl- fonnamide dimethyl acetal in 1.6 ml of dry dimethylfonnamide
and stiFes (desm- ienpasmiyre far- 90Tmirerhehwekkitin the eactionlidine-2,4-
mixture was admixed with 10 ml of water, and the precipitate was filtered
offiwdthesimtion, filtered and dried under 10 reduced pressure.
4-Bromo-N-[ | -dimethylarninomethylidene]benzenesulfonamide was
obtagnedfinqanyild ©6 83 % aMuleclilad weighh 289,97(C9H 1BMN2025);
retention time Rr = 1.3 min. [B]; MS (ESI): 290.96 (MHT). 3) Preparation
ofdeActiBi(4-ayanc3-dnfluonsnaeathglphenybeb bidimaathid-ahd (134 g of cesium
dioxoimidazolidin-lI-ylmethyl]phenylamnino}-N-[1-dnnetbylaminomethyliden
elahenzenest fonamide-ot 4inalogeubly 1chthelpheadeliite asdeserihaght. The
for example 61, the free base from 68.1.e was reacted with compound
683t A Xt Gy anerietifiuard metndpherad pbsBsure, and the residue was taken
dimethyl-2,4-dioxoimidazolidin-I -ylmethyl]phenylamino } -N-[
1gimethytamide 20.methylit eiheiheozertesdfdarnidenvas afetainedrindaover
yield of 94%. Molecular weight 612.17 (C29H27F3N604S); retention time
RinhgcdSfumisaifel, MBetESi)ided A tMETIndEy reduced pressure. 65.2 was
5,5-4-{2-[3-(4-Cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimida
zobthimed yitn ity liehe Nyismir e} venzenesu o (amide BF: WO.); retention time R,
2008/017381 152 PCT/EP2007/006594 0.143 g of compound 68.4 was
disSobsediin PE3; M Hiethaddl. 28iMiKéd with 1.15 ml of concentrated
hydrochloric acid and stirred under reflux for 2 h. The cooled reaction
mixture was neutralized cautiously with solid sodium hydrogencarbonate
and concentrated under reduced pressure. The residue was admixed with
witeDame 5 éxtréiett iyl shakipg thyleé-fimesivithh ety joatdie; ‘and-the
organic phases were dried over magnesium sulfate, filtered and
camoératbdedhdetiredwded pressure. The residue was purified by
chromatography (method [RP1}). 5,5-4-{2-[3-(4-Cyano-3-
trifluo fortiethydphiamyiyis) Sxdinesthgl:2, thelioxoiriddzoligiamiple 65 was effected as
-ylmethyl]phenyl-

described for example 1, stage 3. 5,5-Dimethyl-1-(2-phenylaminobenzyl)-3-(2-

trifluoromethylpyridin-4-yiyimidazolidine-2,4-dione 65 was obtained. Molecular
weight 454.16 (CosHz FaN4Oy); retention time Ry = 2.25 min. [B]; MS (ESI): 455,19

(MH™.

The compound of example 66, 1-[2-(2.4-difluorophenylamino)benzyli-3,5-dimethyl-3-(2-

trifluoromethylpyridin-4-yl}imidazolidine-2.4-dione (molecular weight 490.14

(Co4H,oFsN4O2); retention time R, = 2.27 min. [B]; MS (ESI): 491.16 (MHM),

was obtained analogously to the compound of example 65 by reacting compound 65.2 with

2,4-difluoroaniline,



10

20

amino}benzenesulfonamide was obtained in 64% yield. Molecular weight

WO 26@%%&%C26H22F3N504S); reteﬂit'bon time Rf = 1.85 minP@ﬁ]%%OO?/O%SM

28 (MHO). Compound
81(4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4

Examsliosgimilazolj uia- 4yimetbyliph eyt @tiine}Br-éuarahenierdsaipaamide

Ly

(molecular weight 575.12 (C26H2IFAN504S); retention time Rt = 1.87
min. [BldM& ek 578 1-(Mvitihwashddytbidinet day dhepifoeessdest
described via 4- {2-[3-(4-cyano-3-trifluoromeflrylphenyl)-5,5-
dimethyl-2,4-dioxoimidazolidin-I -ylmethyl]phenylamino }-N-[ 1-di
methylaminomethylidene]- 3-fluorobenzenesulfonamide 81.1, molecular
weight 630.16 (C29HRE 604S); reétention time Rt = 1.92 min. [B]; MS
(ESI): 631.11 (MH), which @ %ﬁaiga‘jned from 4-bromo-N-[I-
dimethylaminomethylideng]-3-fluorghen Ifonamide 81.2 and the free
base from 68.1.c. 20 Cempound 38 \/@
4-{2-[3-(4-cyan-3-trifluoromethylphenyl)-5,5dimethyl-2,4-
dioxoimidazolidin-1-yl methyl]phenylamin@"
-2,5-difluorobenzenesulfonamide (molecul ight 593.11
(C26H20F5N504S); retention time R, = 1.8 n. [38]; MS (ESI): 594.18
(MH)) was obtained by the process just described via
4-{2-[3-(4-cyano-3-trifluoromethylphenyl) 25 NH,
5,5-dimethyl-2,4-dioxoimidazolidin-I-ylmethyl]phenylamino}-N-[1-dimethyla
miieMADV230810d881 41[33 PaGTiER2007/60650cthyl-2,5-dioxoimidazolidin-1-
methylidene]-2,5-difluorobenzenesulfonamide 98.1, molecular weight
6¥i8-15rifCReM23RENGG4Sjriteteéhtion time Rt =1.95 min. [B]; MS (ESI):
649.08 (Mt), which had been obtained from 4-bromo-N-[
1Hinetnplamihofrathyhitefbp 2:5: difiabropepzed: sutfghanmitecog8 @uhas to
the free base from 68.1.c. 5 Example 69:
5i5a4ef5-[44-Dimethyl-2,5-dioxo-3-(2-phenylaininobenzyl)imidazolidin-I-

yl]pyridine-2-carbonitrile N-~N NeN oH
a) tert-Buty! (2-bromomethylphenyl)carbamate 68.1:

1.3 g of tert-butyl (2-hydroxymethylphenyl)carbamate were dissolved in 20 ml
of dichloromethane; at 5°C, a solution of 630 mg of phosphorus fribromude 1n
5 ml of DCM was thgn added dropwise. The reaction mixture was
subsequently stirred at 53°C for 2 h. For workup, the mixture was admixed
cautiously with solid sodium hydrogencarbonate and 1 ml of water, stirred at
5°C for 30 min, filtered through a cartridge and concentrated under reduced
pressure. tert-Butyl (2-bromomethylphenyl)carbamate was obtained in a 67%
vield. "H NMR: 8.71, s, 1H; 7.45,d, 1H; 742, d, 1H; 7.3, ¢, 1H; 7.1, t, 1H;

4.78, 2, 2H,; 1.45, s, 9H.

b) tert-Butyl {2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-

dioxoirnidazolidin-1-yimethyi[phenyl } carbamate 68.2:
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N 1) Preparation of methyl

ggﬁg-(pi-gé/?nopyridin-3-yl)ureido]-2- hylpropionate 69.3: 19&%657%06594
soluti

ion of phosgene in toluene (20%) was initially charged under argon;
at 75C, 0.43 g of 5-amino-2-cyanopyridine in 20 ml of dry acetonitrile was
slowly dddeaitHagwistnastt thasd e mixtulernas stire g 24 80@ fon4tlity]-
The cooled mixture was concentrated under reduced pressure, admixed
with toluemecantliicohtentidtdc: afjedmpnueat tSduvedephesshare iiThbml of dry
residue was dissolved in 20 ml of dry 15 tetrahydrofuran and admixed with
0.55 g of2taniinb:;2dnetted prapidiage fhgshonhierideatvitn strireg, Q0 06 m|
of triethylamine were slowly added dropwise and the mixture was then
stirred ateromretem feraturé for@fuFohworeimnhe rhixturesedsiacimixguwater
with water and then extracted with ethyl acetate. The organic phase was
dried owved mrapessium sulfate, Wilteretyhndetoncherataehimpisrseedeceded over
pressure. Methyl 20 2-[3-(6-cyanopyridin-3-yl)ureido]-2-methylpropionate
was obtaiedrirdédatifatived yisld:ontsiscukt weighedsoed gressure. The residue
(C12Hj4N403); retention time R, = 1.6 min. [B]; MS (ESI): 263.49 (MH+).
WO 20080 p188Ed b POTHEPZODN0068b4dIRBLdpdratithnaions comprising the
5-(4,4-dimethyl-2,5-dioxoimidazolidin-1-yl)pyridine-2-carbonitrile 69.1:
0.94 g ofi¢hiccd i d9:BWees fiisd ol eccmitoin e dhipeHatire: ihoalHoes geyidue
tetrahydrofuran, admixed with 3.6 ml of concentrated hydrochloric acid
and stirredsateB8iedor BhsaThetedstedre otisnasiiRtiperiigs ehkéonuprimacted
ethyl acetate and washed with saturated sodium hydrogencarbonate
solution bibakinvewiradivbiuemstiifar drité dnamilivohcalintatédtesdand
reduced pressure. The crude product was stirred with methyl tert-butyl
ether, filtorsgrofigfthifstieucrdsnet gadietdtiisl (X4 Diterry-3-
2,5-dioxoimidazolidin- |-yl)pyridine-2-carbonitrile was obtained in a yield of
529%. 10Viblesumetwingred 30 .08l eteitdraboyorardatelditne Rt = 1.31

min. [B]; MS (ESI): 231.24 (MH+), ' }
ylmethyllpheny! }carbamate 68.2 was obtained. H NMR: 8.81, s, 1H; 8.25, d,

1H; 8.23,s, 1H; 8.08,d, 1H; 7.41,d, IH; 7.3, d, 1H; 7.22, t, 1H; 7.12, t, 1H;

4.55, 8, 2H; 1.45,5,9H; 1.35, s, 6H.

¢) 4-[3-(2-Aminobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl1}-2-
trifluoromethyibenzonitrile hydrochloride (salt of 61.2):
0.369 g of compound 68.2 were dissolved in 3.7 ml of ethyl acetate and
admixed with 1.47 ml of a 2 molar solution of HCI in diethyl ether, and stirred
at room temperature for 24 h. 4 equivalents in each case of ethereal HCl
solution were added twice more and the solution was left to stand for 24 h each
time. For workup, the reaction mixture was concentrated under reduced
pressure, and the residue was dissolved in acetonitrile/water and freeze-dried.

4-[3-(2-Aminobenzy!)-4,4-dimethyi-2,5-dioxoimidazolidin-1-yl}-2-
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3) Preparation of 5-[3-(2-bromobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-

WO 2§égfgﬁ§gg{ne-2-carbonitriIe 69.2: 15 %)mpound 69.2 was ob%gﬁ% 07/006594

2)

3)

2)

for example 1, stage 2 by1 action of 69.1 with
1-bromo-2-bromomethylbenzene. Molecular weight 398.03

gCl8l;15)Bﬂibtﬁaﬁﬁhmﬂmﬂtﬂmwracmﬂdaim@bMﬁeﬂEﬁ Qua8Be yield.
MH+). 4

5,5-4-{SNfb A-dimetii Greicxes3 {2 e rvlamimeenz) misaankiha k¥ 1.59

[]- 20 pyridine-2-carbonitrile 69: The compound of example 69, molecular
weight 4z 13(CRAHZLINSE2); retention time Rt = 2.04 min. [B]; MS
(ESI): 412.37 (MH+), was obtained analogously to the compound of
example 1, stage 3 by reaction with aniline. WO 2008/017381 155
PCT/EP2007/006594 The compound of example 70,

S5H{@harid A difuorepheNylandinobenzyihdnbdiliatngliZsbzenesulfonamide 68.3: |

dioxoimidazol.idin-l-yl}pyridine-2-caibonitrile (molecular weight 447.37

(0241 1LoF2NEOR)h sptentianttimen Rt wasQidnaied BlitMS(ESHE Adt:401-
(MH-)), was obtained analogously to the compound of 69 by reacting
campabndeaRzeviith s24a15difldendantinedibxdmifteidmide and stirred at room

5,5-1-[2-(2,4-Dichlorophenylamino)benzyl]-3-(2-ethoxypyridin-4-yl)-5,5-

dimefrydinnie ézahitling 24diantup, theleaeoOmixtNe @hCiddxed with 10 ml of
water, and the precipitate was filtered off with suction, filtered and dried under
reduced pressure. 4-Bromo-N-{ 1-dimethylaminomethylidene]benzenesulfonamide was

obtained in a yield of 85%. Molecular weight 289,97 (CoH;; BrN,O,S); refention time

R, = 1.3 min. [B]; MS (ESD): 290.96 (MH™).

Preparation of 4- {2—[3—(4—cyano—3-triﬂuoromethylphenyl)~5,S-dimethy1~2,4-
dioxoimidazolidin-1-yimethyiiphenylamino}-N-[1-dimethylaminomethylidene}-
benzenesulfonamide 68.4:

Analogously to the procedure as described for example 61, the free base from 68.1.¢
was reacted with compound 68.3. 4-{2-[3-(4-Cyano-3-trifluoromethylpheny!)-5,5-
dimethy1~2,4-di§x01midazolidin- I-ylmethyl]phenylamino } -N-[ 1-dimethylamino-
methylidene]benzenesulfonamide was obtained in a yield of 94%. Molecular weight

612.17 (CagHyprF3Ne048); retention time R, = 2.37 min. [C]; MS (EST): 613.24 (MH").

5,5-4-{2-[3~(4-Cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-

1-ylmethylphenylamino } benzenesulfonamide 68:
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1) Preparation of tert-butyl _
-[3-(2-ethoxypyridin-4-yl)ureido]-2-methylpropionate 71.3:

WO 2@%@(:#62%? in the preparation of 69.3, -ethoxy-4-aminopyridi}rf\é?\lle;;gs?au%s%%006594
instead of 5-amino-2-cyanopyridine and the tert-butyl ester instead of the
methyl estermahauamhisos2xmettytirepioniesacite tetditslyladmixed with 1.15 ml
2-[3-(2-ethoxypyridin-4-yl)ureido]-2 15 methylpropionate was obtained.
Mgalecidaniveeight 32 AB(C KitP o) e detedtior T e R & TRSamiied Bdaction
MS (ESI): 324.16 (MH). 2) Preparation of 3-(2-ethoxypyridin-4-yl)-5,5-dim
ethidinnielazelidinesR Adiangctidid withdeli condlitiaris as gesaribedfoatbe
preparation of 69.1, compound 71.1 was also 20 obtained. Molecular
weighsA0ed 102241t NI retEhtiosstime Risadn@behinitiByathSnd
(EST): 250.08 (Mt). WO 2008/017381 156 PCT/EP2007/006594 3)
Peepacatibinyahiki2shitenaathe ag wWitR-<@rdthaxtymy ridindde yhehrbe phases were dried
dimethylimidazolidine-2,4-dione 71.2: Compound 71.2 was obtained as
deseribed:-foriexanifie 1 {iktage ahdyosaeticnedfuitid radtived pressure. The residue

. 1-bromo-2-bromomethylbenzene. Molecular weight 417.06
(GERKHI2OBeN BO3)irbrneteptiph titneRod [ RP.Djj. Mif4BR-MSAESH#18.10
(Mt). 4) :
51541ufRe(bPlichiosdp henyianihy) Bbzli]x@i(Ridthoxdipytidimddyi) b utnn
ethyl- imidazolidine-2,4-di one 71: The compound of example 71,
mfecolaesveight¥os1tA(OR BHIM GAANACE), reteldtidmoitOnfimey Rght 2 84.13
min. [B]; MS (ESI): 499.40 (MH+), was obtained analogously to the
compdufcoiasampmtiostage By r8action Mih M ERH SEhdRiIfdH ).
Example 93 and 94: Monoethyl
(4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxo- 15
imidazolidin, 1-ytmethyl]phenylamino}phenyl)phosphonate 93 and (4-

Comp{uid-§4-crddd Bitritivororhatijuphenyigdaniethytdmediskaitidazolidin-
| - yimethyl]phenylamino}phenyl)phosphonic acid 94

dioxoimidazolidin-1-ylmethyl|phenylamino } -3-fluorobenzenesulfonamide (molecular weight

5§75.12 (CagHy F4N504S); retention time Ry = 1.87 min. [B]; MS (ESI): 576.11 (MH")) was
obtained by the process just described via 4- {2-{3-(4-cyano-3-trifluoromethylphenyl}-5,5-
dimethyl-2,4-dioxoimidazolidin-1-ylmethylJphenylamino}-N-{ 1 -dimethylaminomethylidene]-
3-fluorobenzenesulfonamide 81.1, molecular weight 630.16 (CasHzeFsNgO4S); retention time
Ry = 1.92 min. [B]; MS (ESI): 631.11 (MH"), which had been obtained from 4-bromo-N-{1-

dimethylaminomethytidene]-3-fluorobenzenesulfonamide 81.2 and the free base from 68.1.c.

Compound 98 4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2 4-
dioxoimidazolidin-1-ylmethyl Jphenylamino }-2,5-difluorobenzenesulfonamide (molecular
weight 593,11 (CyHoFsNsO4S); retention time R, = [.88 min. {B{; MS (ESI): 594.18 (MH™M)
was obtained by the process just described via 4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-

5,5-dimethyi-2 4-dioxoimidazolidin-1-ylmethylphenylaminoe }-N-[ 1 -dimethylamino-
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WO 2égg@9%l§P2007/006594 0.17 g oflgle compound of examqj&%%méo%s%

issolved at room temperature in 3 mrof dry dioxane, admixed wi
ml of concentrated hydrochloric acid and stirred at 80C for 4 h.

methyhhesepfiierdamather-43snl picatidevgated Hydubahlarighacukwas added
and the mixture was stirred at 80C for a further 8 It. The cooled reaction

(CooHiNge Was Gcobaahifateduneemied IR dvisessuyecand) theresidudisiagad
purified by chromatography (method [RP I]). The monoester 93 and the
been dhhgisph drim acidBdonend abitastiedarBdidhetaslidumerigMitBildenzene-
(C25H26F3N405P); retention time Rt = 1.75 min. [B]; MS (ESI): 587.10
sulfontMie 94.2Motebul deneightibh8aR21(€26H22F3N405P); retention time Rt =
1.92 min. [C]; MS 10 (ESI): 559.26 (MH+). Example 95: '
4-{3-[2-(4-Amino-3-fluorophenylamino)benzyl]-4,4-dimethyl-2,5-dioxo-
imidazolidin-1-yl}-2-trifluoromethylbenzonitrile NF ~l aN"N F F HN
Example 69: 5,5-4-{5-[4,4-Dimethyl-2,5-dioxo-3-(2-phenylaminobenzyl)imidazolidin-1-

yl]pyridine-2-carbonitrile

o]

=3 L

NZZ - N}fN\_
o@ﬁ; \
T

1) Preparation of methyl 2-[ 3-(6-cyanopyridin-3-ylyureido]-2-methylpropionate 69.3:
3.8 ml of a solution of phosgene in toluene (20%) was initially charged under argon; at
75°C, 0.43 g of 5-amino-2-cyanopyridine in 20 ml of dry acetonitrile was slowly
added dropwise and then the mixture was stirred at 80°C for 4 h. The cooled mixture
was concentrated under reduced pressure, admixed with toluene and concentrated
again under reduced pressure. The residue was dissolved in 20 ml of dry
tetrahydrofuran and admixed with .55 g of 2-amino-2-methylpropionate
hydrochloride; with stirring, 0.76 ml of triethylamine were slowly added dropwise and

. the mixture was then stirred at room temperature for 8 h. For workup, the mixture was

admixed with water and then extracted with ethyl acetate. The organic phase was dried
over magnesium sulfate, filtered and concentrated under reduced pressure. Methyl
2-[3—(6—¢yan0pyridin-3—yl)ureido}-Z-methy]propionate was obtained in quantitative
vield. Molecular weight 262.10 (Ci2H 14N4O3); retention time R, = 1.6 min. [B]; MS

(ESI): 263.49 (M),
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2)

3)

4)

9NH2 15 1) Preparation of
%(81%@‘10-4-nitrophenyl)-N,N-dim%h]ylfoiniamidnle%.1: Serafiep2007/006594
2-fluoro-4-nitro aniline were dissolved in 35 ml of dry dimethylfosnmamide,
admixed at room temperature with 19.90 g of dimethylfonnamide dimethyl
detadranon stirFed, for @ethirt. Forwoer] 280.¢m-0f vimeidie€ addudiisile
the reaction mixture, 20 and the precipitate was filtered off with suction,
wékshed with water and dried. N'-(2- _
Fluoro-4-nitrophenyl)-N,N-dimethylformarnidine was obtained in a yield of
8594 y\OtRO08/0 69381 a:5BROTAR 2007/ 606594 UKol el iaY wedkit
211.07 (CgH10FN302); retention time Rt = 0.49 min. [B]; MS (ESI):
21208 {MAdar)Rrepadaioh b6 ml of concentrated hydrochloric acid and stirred at -
N'-(4-amino-2-fluorophenyl)-N,N-dimethylfonnalnidine 95.2: 5 5.37 g of
coifipdiond BsThevareldissadtied thittlentiasitaliethanol. e mgtorRahepshed
nickel were added, and then the mixture was hydrogenated at 5 bar until
thvei thyatotpéed sqptake hablcssdedtbrortaerkiienhbieaatysmeascriterea e,
and the filtrate was largely concentrated under reduced pressure. The
plduet wakcpreeipiritddibeaderineed atersufitelbd amdapsated Withstimadkewith
water. The filtrate was extracted repeatedly with a 10 mixture of 4:1
dieplbybtaethaid eheridoisrep aton ihaiekamcy orhs ot anthtéd Lidamethyl-
reduced pressure and dried. o _
N2 fAdicriiiidafia b fopn exlympdRkd Arisehymirtarginiiaingd iBuaisetiah >2%.
83% yield. Molecular weight 181.10 (C9H12FN3); retention time Rt= 0.15
M R ® ¢z B3B8 16 (WIS syterdpaianeRof 131 min. [B]; MS (ESI):
N'-(4-{2-‘&3- 4-cyan-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxo-
iridazblliR 1syimethyl]phenylamino}-2-fluorophenyl)-N,N-dimethylformani
dine 95.3: The further reaction of compound 95.2 with compound 1.2 to
give the compound of example 95.3 was effected as described for
example 1, stage 3. N'-(4-{2-[3-(4-Cyano- 20 o L
PEemaEORthy b Ay os s herREh eI Mnes Brdihiadbsimifsanisimy phe
n]?)/lfridinen?.—carbonitrile 69.2:

Compound 69.2 was obtained as described for example 1, stage 2 by reaction of 69.1
with 1-bromo-2-bromomethylbenzene. Molecular weight 398.03 (CisH;sBrN4O3);

retention time R, = 2.24 min. [B]; MS (ESD): 399.32 (MH").

5,5-4-{5-[4,4-Dimethyl-2,5-dioxo-3-(2-phenylaminobenzyl jimidazolidin- 1 -yl]-
pyridine-2-carbonitrile 69:

The compound of example 69, molecular weight 411.16 (CasH21NsO2); retention time
R¢ = 2.04 min. [B]; MS (ESI): 412.37 (MH"), was obtained analogously to the

compound of example 1, stage 3 by reaction with aniline.
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amino}-2-fluorophenyl)-N,N-dimethylfonnamidine was obtained.

r weight 566.20 (C29H2 N602); retention tim 94
WO zgdﬁﬂiféf’é& S (SN 267 10 (k. 2 i?ﬁ‘ PRETERRR7/0065

4-{3-[2-(4-Amino-3-fluorophenylaniino)benzyl]-4,4-dimethyl-2,5-dioxoimida
The ccaofidimd 26 &eytiPetfiflubroiAathybentamitnlecd §lawito 2008017 38didsthyi-2,5-
_ PCT/EP2007/006594 520 mg of compound 95.3 were dissolved in a
dioxoimigturéi difnté ryhptanbhiesdtenrtthitnl)e (aurvixeldnwihgB0 M@ Bf gallddidiaiN;0,),
hydroxide and hydrogenated at 60C and 6 bar. 4-

retenti{@- [lx@BAMM673:fuofBpHEsyBRTine ez (NIH 2 dimethyl-2,5-dioxoimidaz
olidin- 1-yl}-2-trifluoromethylbenzonitrile was obtained. 5 Molecular weight
was ot8ih&ba(CGREPRAFENSOR)mmtendion Ghiy RecliE-mipo[Bl MS (ESIL,4-
512.26 (MH+). Example 97: 2-(4-
difluof@siBli(g-Cyano-3-tri.fluoromethylphenyl)-5,5-dim ethyl-2,4-dioxo-
imidazolidin-l-ylmethyl]phenylamino}phenyl)acetamide: N,0F N /FN F
(=0 HN/:NHz 10 0 265 mg of compound 78 were dissolved in 0.56 ml
of glacial acetic acid and admixed with 0.44 ml of hydrobromic acid (33%
ExampheddetiS deit) 2HAcHRidireaphensiirred abenzd for 2ot mdnbisdiext-thydat-
100C for a further 8 h. The cooled solution was 15 admixed with water,
concentéatedhyhdedrediidod-préssene and purified by chromatography
(method [RP1]). 97 was obtained in 42% yield. Molecular weight 535.18
(C2sH24F3N503); retention e\ r =i2.18 min. [C]; MS (ESI): 536.21
(MH"). Example 113:
4-{3-[2-(4- Ammophenylaﬁ?r?o)benzyj)}w4 di yl-2,5-dioxoimidazolidin-I-

HN

5

Ci

I) Preparation of tert-butyl 2-[3-(2-ethoxypyridin-4-yljureido]-2-methylpropionate 71.3:
When, as describ.ed in the preparation of 69.3, 2-ethoxy-4-aminopyridine was used
instead of S-aminOMZ—cyanopyridi“ne and the tert-butyl ester instead of the methyl ester
of 2-amino-2-methylpropionic acid, tert-butyl 2-[3-(2-ethoxypyridin-4-yl)ureido]-2-
methylpro;aionats was obtained. Molecular weight 323.18 (C;4H2sN304); retention

time Ry = 1.28 min. [B]; MS (ESI): 324.16 (MH™).

2) Preparation of 3-(2-ethoxypyridin-4-y1)-5,5-dimethylimidazolidine-2,4-dione 71.1:
Under conditions as described for the preparation of 69.1, compound 71.1 was also
obtained. Molecular weight 249,11 (C)2HsN;O3); retention time R, = 1.06 min. [B];

MS (ESI): 250.08 (MH").
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3)

4)

20 yl}-2-t-ifluoromethylbenzonitrile WO 2008/017381 160

WO 9(%%/{{157@@907/006594 NoFN FF |5|8\| NH, can be obtalneqqut/@p%moéaw

the hydrolysis of the corresponding benzylidene compound (as described
above), but also by reduction of the nitro compound 112 with Raney
nicketmfidrhydtegerrimatmixyielométranuiratid-dichidrdmethane. 'H

NMR: 5 8.35, d, 1H; 8.8.24, s, 1H; 8.07, d, 1H; 7.33, d, 1H; 7.08, t, 1H;
608V &83idnaPdaireed 12H; 6.72, t, 1H; 6.57, d, 2H; 4.8, s, 2H;

459, s, 2H; 1.41, s, 6H. Example 11.4:
1¢jentppuBifllGropheryianaihe) BeseriipB i snatpinds atfisy Ry reaction of 71.1
trifluoromethylphenyl)-5,5-dimethylimidazolidine-2,4-dione 00 S~ NN |
FwEIFL {ga) ¢ Pepraraore BfySh iading. éﬂml@nwhyﬂém@ér{ﬂ@%&mos)
-trifluoromethylphenyl)- imidazolidine-2,4-dione (114.1): 0 NN FO/H FF

18eumpoumdRL 21 Sdmbe. réBépM%(ﬂHﬁDpf&feé@ (MHT)O this end, 1.04 g
of 4-

5_,5-1 -[2-(2,4-Dichlorophenylamino)benzyl]-3 -(2—ethoxyp}qidin-dr—yl}5,5~dimefhy1—
imidazolidine-2,4-dione 71:

The compound of example 71, molecular weight 498.12 (C25H24C12N403); retenfion
time R, = 2.84 min. [B]; MS (EST): 499.40 (MH"), was obtained analogously to the

compound of example 1, stage 3 by reaction with 2,4-dichloroaniline.

Example 93 and 94:

Monoethyl (4-{2-[3-(4-cyano-3-trifluoromethylph eny])—S,S—dimethyl—2,4~diolxo—
imidazolidin-1-ylmethyi]phenylamino } phenyl)phosphonate 93

and
(4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-

yimethylJphenylamino } phenyljphosphonic acid 94

|
NS N
N — 4N
F h/ NETR
O ﬁ E
FF 7
\HpH
4o
N

F =
N | on
/P*o
HO
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methylsulfanyl-3-trifluoromethylphenylamine were dissolved in 25 ml of

WO 2(% /Cﬁc@)ganitrile. This solution was aﬁg}ed dropwise with stirrjj’tgﬁ@@%@%%ﬁ%

solution, heated to 70C, of phosgene In toluene, and then stirred at 80C

for 2 h. The cooled reaction WO 2008/017381 161 PCT/EP2007/006594
solufigroiths conpentihtétxmuglerédiucedipsebsurel muhthenesidues mas ml of
taken up with toluene and concentrated again under reduced pressure.
Fitmakyo theer esidirecdvasthdissdivé dfin@Banirefed iyyibralnydofaid araldi thist at
solution was admixed with stirring with 0.88 g of tert-butyl

288MGirfor 2-methytprbpionatthby OréthibritieoricOBrabdhBdrisitiytanaieid was added
were slowly added dropwise to the reaction mixture which was then
stincethatmoometeripéatdret i 4 Hor THertbeictibn Thixaemded asaaidpnixeigture was
with water and extracted with ethyl acetate. The organic phase was dried
ovararaghabindes ntdecdfiftered aatdcbacesitraesthserrBgty by chromatography
2-methyl-2-[3-(4-methylsulfanyl-3-trifluoro-

nfateipiph BR N rdigoipropieinalis (mékeuthe spbight 898 44 were obtained.
(C"H23F3N203S); 10 retention time Rt = 2.40 min. [B]; MS (ESI): 337.26

(95: Bliseyawasightaifed ST hesMrdahasissbtpsaniiag i of . 75 min. [B]; MS
tetrahydrofuran, anixed with 4.9 ml of concentrated hydrochloric acid
affebtirpéd. Bt 89t for 2 h. The cooled reaction mixture was concentrated
under reduced pressure and the residue was admixed with ethyl acetate

afrt WhtlseuTiavsigiainié phAsEwdsembuBY, WasHer Gie Raturdieein. [Cl: MS
sodium hydrogen 15 carbonate solution and then with water, dried over
SOl aeadMiieted and concentrated under reduced pressure. The
residue was purified by chromatography on silica gel with 96/4
dichloromethane/methanol. 21.2 g (90% vyield) of 5,5-dimethyl-3-
(4-methylsulfanyl-3-trifluoromethylphenyl)hnidazolidin-2,4-dione 114.1

Examplefs: obtditré e frdmeenr? WerjrbBawy b6 eapsiinG b 28 pettdrionlion

)

Rf=1.93 min. 20 [Bl]; MS (ES-): 317.07 (M-H). 2) Preparation of
3-(4-metRadeslifiayil sdriu B HEIRARERTIZES Y Snethyl-
imidazolidnIe-2,4-dioneh§}‘14.1 a): W(g 2008/017381 162

PCT/EP2007/006594 == &
F N
N
Fr o @
HIN
F NH,

Preparation of N'-(2-fluoro-4-nitropheny!)-N,N-dimethylformamidine 95.1:

5 g of 2-fluoro-4-nitroaniline were dissolved in 35 ml of dry dimethylformamide,
admixed at room temperature with 19.90 g of dimethylformamide dimethyl acetal and
stirred for 90 min. For workup, 250 ml of water were added to the reaction mixture,
and the precipitate was filtered off with suction, washed with water and dried. N'-(2-

Fluoro-4-nitrophenyl}-N,N-dimethylformamidine was obtained in a yield of 85%.
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01,SN OH F 470 mg of sodium periodate were dissolved in 5 ml of

WO 2&%9@1:71 admixed slowly with 640153@5(; of 114.1, dissolved W@b@fﬂ/w&%

2)

3)

4)

tetrahydrofiuan, with ice bath cooling. The mixture was stirred at room
temperature overnight. Another 210 mg of sodium 5 periodate were added
anth teer ki xtarghwalsl stiti€d HosfaNintherc8: i theneaRer; ¢ neactioh MS (ESI).
mixture was admixed with water and extracted with ethyl acetate. The
o?ganiis (pH&Se was dried over magnesium sulfate, filtered and
concentrated under reduced pressure. The chromatographic purification
(silica gel; 96/4 dichloro- methane/methanol) afforded
3-(4-methanesulfinyl-3-trifluoromethylphenyl)-5,5 10

diegthyptionid =26t (rexns-didmer(henid)y Nisiconkih weighe B34 18595, 2:
(C13H13F3N203S); retention time Rt = 1.69 min. [B]; MS (ES): 335.19
(M3 ¥ &) Rreparadidf.dfwere dissolved in 110 ml of methanol. 747 mg of Raney

1-(2-bromobenzyl)-3-(4-methanesulfinyl-3-trifluoromethylphenyl)-5,5-

dineith ylienicraidotid e thandloneigture Maohpdnerziedrt Bpat undl the hydrogen

Compound 114.2 was prepared by the method as described for

coptouinal BrRled ofibrisveskdp 1thae. dataliat veadiddredthDaproro blrtglwas largely

bromide in acetonitrile with potassium carbonate. o '

1c@BroraoBandphredursdetcanssulinypaduttivrsmetipiptiehy-siging water,
filtered and washed with a little water. The filtrate was extracted repeatedly with a
mixture of 4:1 dichloromethane and isopropanol. The extract was concentrated under
reduced pressure and dried. N'-(4-Amino-2-fluorophenyl)-N,N-dimethylformamidine
was obtained in 83% vield. Molecular weight 181.10 (CgH2FNy); retention time R, =

0.15 min. [B]; MS (ESI): 182.10 (MHD.

Preparation of N'-(4-{2-[3-(4-cyano-3-trifiuoromethylphenyl)-5,5-dimethy!-2,4-dioxo-
imidazolidin-1-yimethyljphenylamino}-2-fluorophenyl)-N,N-dimethylformamidine
95.3:

The further reaction of compound 95.2 with compound 1.2 to give the compound of
example 95.3 was effected as described for example 1, stage 3. N'-(4-{2-[3-(4-Cyano-
3-trifluoromethylphenyl)-5,5-dimethyl-2,4-diox oimidazolidin-1-ylmethyl Jpheny!-
amino}-2~ﬁuor0phf_:nyl}—N,N—dimethylfonnamidine was obtained. Molecular weight

566.20 (CasHaeF4NgO2); retention time Ry = 1.55 min. [B]; MS (ESI): 567.10 (MH.

4-{3-[2-(4-Amino-3-fluorophenylamino)benzyl]-4,4-dimethyl-2,5-dioxoimidazolidin-

1-y1}-2-triflucromethylbenzonitrile 95:



dimethylimidazolidine-2,4-dione with the molecular weight of 502.01 20
WO zég@?ﬁg%erSNZ%S); retention timg Rt = 2.24 min. [B]; MSpERRPo837+4d06504
(MH) was obtained. WO 2008/017381 163 PCT/EP2007/006594 4)
Preparation of
150 (2 geodifiorophd Midmine) Denziibdid methaneduifinplk@nol/water (10 ml),
trifluoromethylphenyl)-5,5-dnnethylimidazolidine-2,4-dione (114): The
redotiondof thl 202ngith palladiftu lnaluilinéeunmdensbngktioisd ab@SScritskd bar.
for the 5 preparation of compound 1 afforded 114. Molecular weight
54433 CrorE2F3NBEB®herslention tiene Rt £ 2 disetinl-(B] -dns ¢Egpazolidin-
552.17 (MH+). Example 115: Methyl 4-
{28 BdtridehyiBethvihettrpisitiery RS dbiiimdmethylphenyl)-2,4-
dioxoimidazolidin- | -ylmethyl]phenylarnino } benzoate 0 SNFoHFN"O0
FMoleculirene gbtidhl gfol (s wit 2 G estisinnytiioidel afforded B, MS
1-(2-bromobenzyl)-5,5- dimethyl-3-(4-methylsulfanyl-3
-HROr SNy limidazolidine-2,4-dione (115.2). The further
reaction with methyl 4-aminobenzoate under conditions as described for
the preparation of compound 1 afforded methyl 4-{2-[5,5-dimethyl-3-(4 15
methylsulfanyl-3-t-ifluoromethylphenyl)-2,4-dioxoimidazolidin-l-ylmethyl]ph
Examplafl7 amiridihén2datemsiectialoweigistosrhensic o drisrinEg4syioxo-
retention time R, = 2.22 min. ws (ESI): 558.21 (MH). In an analogous
manner Frig sty 2By HapusmhyrsLitrisredsethylphenyl)-
20 5,5-dimethyl-2,4-dioxoimidazolidin-l.-ylmethyllphenylamino}benzoate)
was obtained from 114.2 W ethyl 4fFaminobenzoate; molecular weight
573.15 (C28H26F3N305S);-re

m
1 N -
I
s
HN :

]

265 mg of compound 78 were dissolved in 0.56 ml of glacial acetic acid and admixed
with 0.44 m! of hydrobromic acid (33% in acetic acid). The mixture was stirred at
75°C for 2 h, and the next day at 100°C for a further 8 h. The cooled solution was
admixed with water, concentrated under reduced pressure and purified by
chromatography (method [RP17]). 97 was obtained in 42% yieid. Molecular weight

535,18 (CpsHa4F3N504); retention time R, = 2.18 min. [C]; MS (ESI): 536.21 (MHé).

Example 113: 4-{3-[2-(4-Aminophenylamino)benzyl]-4,4-dimethyl-2,5-dioxoimidazolidin-1-

yl}-2-trifluoromethylbenzonitrile
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time Rr = 1.91 min. [B]; MS (ESI): 574.19 (MH+). WO 2008/017381 164

WO 25&@{%’%907/006594 The compoupgoof example 117, met@y&%mmom 1006594

{2-[3-(4-znethanesulfonyl-3-trifluoromethyl-
phenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-ylmethyl]phenylamino}benzo

ate (molecular weight 28H26F3N306S); retention time Rt = 2.47
min. [C]; MS (ESI): 590. 06 ( obtained by reaction of methyl
1-(2-b

4-aminobenzoate ester WI I be -3-(4 5

methanesulfonyl-3- tnfluororﬁethylﬁ’neny - imethylimidazolidine-2,4-di

one (11.7.2). 117.2 was obtainable by rea¢tion of 2-bromobenzyl bromide
with 3-(4-methanesulfonyl-3-
trifluoromethylphenyl)-5,5-dimethylimidazoliding-2,4-dione (117.1). 117.1
(HNMR: 8.8, s, 1H; 8.37, d, 1H; 8.2, s, IH; 5.1,eh,1H; 3.32, s, 3H; 1.42, s,
6H) was obtained from 114.1 by oxidation with meta-chloroperbenzoic

agid L Esareplesdddly via the hydrolfrsis of the corresponding benzylidene
4-{3-[2-(4-Aminophenylamino)benzyl]-4,4-dimethyl-2,5-dioxoimidazolidin-I-
yioArpitueremetiuibenzenittienrfluoracatic@cith e fitrddmpolhdt 12 with
OWOH HN F -\-F F NH, 15 The trifluoroacetic acid salt 121 was

ORtaieee; el eagtinRkthe freenaminect hdowithotifluereoaketisagishin 'H NMR:
acetonitrile. 1H NMR: 9.3, s (broad), 2H; 8.35, d, 1H; 8.21, s, IH; 8.05, d,
181358, sHAKIR DS, 1 1H3 0281, AiHy 22 ad 1HE17 04,2, dH2b61D8,Q81H; 1483, s,
6.9, d, 2H; 4.56, s, 2H; 1. 15, s, 6H. 20 Example 1.35:

4+{3- R 7¢-Hyxogyphenyaminm) berry -4, 4; dimeting- 2, 5dioxeimidexolidin

Example 114: 1-{2-(2,4-Difluorophenyiamino}benzyl]-3-(4-methanesuifinyl-3-

1)

trifluoromethylphenyl)-5,5-dimethylimidazolidine-2,4-dione

@%@

Preparation of 5,5-dimethyl-3-(4-methylsulfanyl-3-triflucromethylphenyl)-

imidazolidine-2,4-dione (114.1):

o}
J
s N N
/. Ny
. ol

£
Compound 114.1 can be prepared by process "A". To this end, 1.04 g of 4-
methylsulfanyl-3-trifluoromethylphenylamine were dissolved in 25 ml of dry
acetonitrile. This solution was added dropwise with stirring to a 20% solution, heated

to 70°C, of phosgene in toluene, and then stirred at 80°C for 2 h. The cooled reaction
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[-yl}-2-trifluoromethylbenzonitrile: WO 2008/017381 165

wo 20&/H/ERZP07/006594 N ~/L N FY 151\ N FF 0 HN OH 11mg102007/006594

2}

compound 127 were dissolved in 3.3 ml of dry dichloromethane and 5
admixed dropwise at -10C with 1.025 ml of boron triehloride solution (1
rmolafitn ytersarovittistrrinder Tod psikrurssiss atiidd msideTyer pHentHevith
warned to OC and stirred at OC for a further hour. Another 5 equivalents
obbsnatrt o et efltighnvedenitdedcd piiisec ahiaale thixtarslypagas
stirred at OC for 1 h. Finally, another 5 equivalents of boron trifluoride
sEiedredvare haded drojsiidy diedune B! igtreiiias st eenatadaviBE stirring
another hour. The reaction mixture was admixed with 1.1 ml of methanol,

stiitbd & 30far-hutyiRettopcemetalPePEe din B3 dneh premdrdt DHdr

reduced pressure. The residue was purified by chromatography (method
[Rizthylaanacatferielgwuly added dropwise to the reaction mixture which was then
{3-[2-(4-hydroxyphenylamino)benzyl]-4,4-dimethyl- ) _
asrmé%m&wnﬁwmmm&rm.%%rﬁﬁﬁyméﬁ%aﬁﬁ%s RAGIoEsH Y ihetgier and
494.15 15 (Cz6H21 F3N403); retention time Rr = 2.50 min. [C]; MS (ESI):
4@5@'3@6{%@}]:1 g;ggh@ﬁréaigéﬂ e organic phase was dried over magnesium sulfate,
4-{2-[3-(4-Cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4- ,

e L ERAC LA AP g BTG ez g e et

166 PCT/EP2007/006594 NO/ N"NFA
methyiphenylureido|propionate (molecular weight 392.13 (C)7HzF3N2Os8);

retention time Ry = 2.40 min. [B}; MS (ESD): 337.26 (MH" - C;Hs)) was obtained. The
urea was dissolved in 20 ml of tetrahydrofuran, admixed with 4.9 ml of concentrated
hydrochloric acid and stirred at 80°C for 2 h. The cooled reaction mixture was
concentrated under reduced pressure and the residue was admixed with ethyl acetate
and water. The organic phase was removed, washed with saturated sodium hydrogen-
carbonate solution and then with water, dried over sodium sulfate, filtered and
concentrated under reduced pressure. The residue was purified by chromatography on
silica gel with 96/4 dichloromethane/methanol. 21.2 g (90% yield) of 5,5-dimethyl-3-
(4-methylsulfanyl-3-trifluoromethylphenyl)imidazolidin-2,4-dione 114.1 were
obtained. Molecular weight 318.06 (C3H)3F;N20,S); retention time R, = 1.93 min.

[B]; MS (ES): 317.07 (M-H).

Preparation of 3-(4-methanesulfinyl-3-triftuoromethylphenyl)-5,5-dimethyl-

imidazolidine-2,4-dione (114.1a}:
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N FFOn\/HNNH2 O 1) Preparation

WO 2@@@%@%—{4-(benzotriazoIe-l-carborgg@phenylamino]benzyl}afﬂ@éb/gy@%hy@%s%

3)

-2,5-dioxoimidazolidin- | -yl) -2-tri fluoromethylbenzonitrile 136.1: NF N F
FONRNV HNNcN N O 5550.2 mg of the acid 62, 207.7 mg of
1-methanesulfonyl-]H-benzotriazole (A. R. Kairitzky et al.: J. Org. Chem.
2005, 70, 9191-9197) and 0-20%5 of tietifylamine were dissolved in 5.5

ml of dry tetrahydrofuran and stifre refl@(t'émperature for 6 hours.

One further equivalent of benzotri defvative and triethylamine was
added 10 and the mixture was stifred at reflux temperature overnight. The
next day, the cooled reaction mixture was concentrated under reduced .
ot O AU R A ORI RIS Bhme thlafic A Budrateag gl sowly with
shaking twice with water, and the organic phase was removyed, dried ove
&R in hkatdsshierd i ead HeDAEEP LiaEr PGB ph6caipe: 1 he
The residue was purified b%/ chromatography (tsilica %el; 1/9to 1:If2 1
@Héwn%%ﬁw%éﬁ@p emperature overnight, Another 210 mg of sodium

4-(3-{2-[4-(Benzotriazole-|-carbonyl)phenylanino]benzyl}- )
AT Sk BTt B2 CHorh SR oS e
%%Etacltrilgg mixture was admixed with water and extracted with ethyl acetate. The organic

phase was dried over magnesium sulfate, filtered and concentrated under reduced

pressure. The chromatographic purification (silica gel; 96/4 dichloro-

_ methane/methénol) afforded 3-(4-methanesulfinyl-3-trifluoromethylphenyl}-5,5-

dimethylimidazolidine-2,4-dione (114.1a). Molecular weight 334.05

{(C13H3F3N2058); retention time Ry = 1.69 min. [B}; MS (ES7): 335.19 (M-H+).

Preparation of 1-(2-bromobenzyi)-3-(4-methanesulfinyl-3-triflucromethyiphenyl)-5,5-

dimethylimidazolidine-2,4-dione (114.2):

]

Q,
S N
F Br
Ny

F =

Compound 114.2 was prepared by the method as described for compound 1.2. To this
end, 114.1a was reacted with 2-bromobenzy! bromide in acetonitrile with potassium
carboaate.. 1-(2-Bromobenzyl)-3-(4-methanesulfinyl-3-tri fluoromethylphenyi)-5,5-
dimethylimidazolidine-2,4-dione with the molecular weight of 502.01
(CaoH,5BrF3N2048); retention time R, = 2.24 min. [B]; MS (ESI): 503.21 (MH") was

obtained.
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WO 2008/017381 167 PCT/EP2007/006594 Molecular weight 623.18

WO 20088H24H3N703); retention time REE32.75 min. [B]; MS (ESGT6BR2947/006594

4)

(M-H". 2) Preparation of
4-{2-[3-(4-eyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxo- 5
imidazolidin 1- yImethyl]phenylamino}benzamide 136 430.3 mg of

RS S AT AR B
“?ﬁﬁl?o”%etﬂgﬁﬁ%rﬁ(%‘rssgg eS'J Hbé%ﬂ?ﬂ% ?%ed{g d gi%s and was

then concent pressure and puririe

C%ﬁ%@%&%ﬁ%@% Zﬁrp(l }lué}ﬁ‘({%% ‘?’111(64 u%}{glng illgitf%nn escr eijip or the

luoromet pheny -5,5-dimet 4- dioxoimidazoli

s Fmnaiens @&&&%%W&%@M@%M&L%W yrisky ?@}%152 LEN0:S)

retention time Rt = 1.75 min ESI):
( JRGEAMRAUNES Bfi£XaMAles & 552 17 v
4-[2-13-(4-Cyano-3- tnf?uorloﬂylp %nyﬂ 55 dlm(ethyl) 15
2,4-dioxoimidazolidin-l-ylmethyllphenylamino}-N-(2-hydroxy-I-hydroxymeth
yl- ethyl)benzarnide (molecular weight 595.20 (C36H28F3N305); retention

Exam;g'l@fllgr Méﬂ@ﬁ m?tr%’é M§e€ﬁfy§lé @916}1&% 'MH&E)%»] %4§1ﬂuoromethy henyl)-2,4-

4-{2-|3-(4-cyano- oromethylphenyl)-5,5-diméthyl-2,4-dioxoimidazolidi

. ylm%&aﬂm@mmnp@m @E%fﬁ%ﬁ%&)ﬂ%@ﬁ%@t@e (molecular

weight 565.19 20 (C29H26 3N5 retention time R, = 1.74 min. [B]; MS
(ESI): 566.27 (MH)), 161,

N-carbamoylmethyl- 4\ -trlfluoromethylphenyl) -5,5-dimethyl
-2,4- d|0x0|m|dazoI|d|n I nylamlno}benzamlde (molecular

weight 578.18 (C29HZ5 N6 tenQOn time Rr = 1.69 min. [B]; MS

(ESI): 579.16 (MH)), WO 2008/017 168 PQT/EP2007/006594 162,
tert-butyl O

2-(4-{2-[3-(4-cyan-3-tr|fluoromethylphenyl)-5,5-d ethyl-2,4-dioxo-
imidazolidin-1-ylmethyl]phenylamino}benzoylamino)-2-methylpropionate
(Mbtecatdioweightd 4631 062(brREMEEFaNEUSY: detettledimeRarenmbemin: 5. 5-
[B] MS (ESI): 664.39 (MH )); 163, 4-(4,4-dimethyl-2,5-dioxo-3-{2-[4-(piperi
ditecthyéarivbmrphissyizml rfo}bélmlmijncthylphenyi)umdazohdme -2,4-dione

(115.2). The further reaction with methy!l 4-aminobenzoate under conditions as
described for the preparation of compound 1 afforded methyl 4-{2-[5,5-dimethyl-3-(4-
methylsulfanyl-3-trifluoromethylphenyl}-2,4-dioxoimidazolidin-1-yimethyl]phenyl-
amino } benzoate; molecular weight 557.15 (CagHasF3N3048); retention time R, = 2.22

min. [B]; MS (ESD): 558.21 (MH").

In an analogous manner, 116 (methyl 4-{2-[3-(4-methanesulfinyl-3-trifluoromethylphenyl})-

5,5-dimethyl-2,4-dioxoimidazolidin- 1-ylmethyl Jphenylamino tbenzoate) was obtained from

 114.2 with methyl 4-aminobenzoate; molecular weight 573.15 (CagHasFaN3OsS); retention

time R, = 1.91 min. [B]; MS (ESI): 574.19 (MH").
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5 imidazolidin-1-yl)-2-trifluoromethylbenzonitrile (molecular weight 589.62
WO 2(C82HAH3N5S03); retention time Ri642.14 min. [B]; MS (ESIETBBD AR 7/006594
(MH)), were obtained as described for 136 from 136.1 by reaction with

The < MRALACHE Tof T81) ek Hony 3 AT 2 e méfr%rr itase
i e e
weieh| SRRt % ROt K éﬁ?‘ e .00 041
o RIS RO B e e cheg 2 S MY AL RIS 20,
e NG B 45%0%%@%%5’5’5?@%&8 it L U2
1 e 0 e S e M B e
trifivor I&Q%y O%%prS S-dimethylimidazolidine-2,4-dione (117.1).

117.1 CHNMR: 8.8, s, 1H; 8.37, d, 1H; 8.2, s, 1H; 5.1, d, 1H; 3.32, 5, 3H; 1.42, 5, 6H) was

obtained from 114.1 by oxidation with meta-chioroperbenzoic acid.

Example 121: 4-{3-{2-(4-Aminophenylamino)benzyl}-4,4-dimethyl-2,5-dioxoimidazolidin-1-

yii-2-trifluoromethylbenzonitrile - trifluoroacetic acid:

The trifluoroacetic acid salt 121 was obtained by reaction of the free amine 113 with
trifluoroacetic acid in acetonitrile. 'H NMR: 9.3, s (broad), 2H; 8.35, d, 1H; 8.21, s,
IH; 8.05,d, 1H; 7.8, s, 1H; 7.5, d, 1H; 7.28,¢, 1H; 7.2, d, 1H; 7.12, d, 2H; 7.08, t, 1H;

6.9, d, 2H; 4.56, 5, 2H; 1.35, s, 6H.

Example 135: 4-{3-[2-(4-Hydroxyphenylamino)jbenzyl]-4,4-dimethyl-2,5-dioxoimidazolidin-

[-y1}-2-trifluoromethylbenzonitrile:
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(method [RP1]). The product-containing fractions were freeze-dried,

WO 20i8s01véd in a 5 little ethyl acetate aifebacidified with 2 N hydreShlarit0agic06594

in ether. The reaction mixture was concentrated under reduced pressure,
and the residue was dissolved in a mixture of water and acetonitrile and
freeze-dried again. The hydrochloride of 4- {2-
[3-(4-fluoro-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-I-
ylmethyl]phenylamino}-N-hydfoxyibenzamidine was obtained, molecular
weight 10 29.17 (C26H23F )53g iontime Rr = 1.51 min. [B]; NIS
(EST): 530.13 (MH). Example 1445
4-{2-[3-(4-FIuoro-3-trifluoromethylphenyl);g, -dimethyl-2,4-dioxo-
imidazolidin- | -ylmethyl]phenylamino } benzamidine hydrochloride: F LF F
FI NN 1--pci~ HN.NH H2N 15 The compound of example 144 was
obtained from 134 after conversion to the imidatg, and reaction with
ammonia and subsequent reaction with hydrochloric acid. Free base:
Molecular weight 513.17 (C26H23F4N502); retention time Rt = 1.52 min.
[B]; MS (ESI): 514.24 (MTV). Alternatively, compound 144 can be

obiainged M hyPRAaN2HORNLE AA3HARMPTESSHTS &Y hrhokhid

activated carbon, methanol, 20 h). WO 2008/017381 170
PLHEB2R4/0065941 fexamipie 188 mi of boron trichloride solution (1 molar in

N-(4-{2-[3-(4-Cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxo

irpidazoligin Ladmethyilioheayvianing ipkhenyaeetarlide;, then warmed to 0°C
and stirred at 0°C for a further hour. Another 5 equivalents of boron trichloride
solution were added dropwise and the mixture was stirred at 0°C for 1 h. Finally,
another 5 equivalents of boron trifluoride solution were added dropwise and the
mixture was stirred at 0°C for another hour. The reaction mixture was admixed with
1.1 ml of methanol, stirred for 30 min and then concentrated three times with
methanol under reduced pressure. The residue was purified by chromatography
{method [RP1]) and afforded 4-{3-[2-(4-hydroxyphenylamino)benzyl}-4,4-dimethyl-
2,5-dioxoimidazolidin-1-y1}-2-trifluoromethylbenzonitrile. Molecular weight 494.15

(CagHy F3N4O3); retention time Ry = 2.50 min. [C]; MS (ESI): 495.33 (MH+).

Example 136: 4-{2-[3-(4-Cyano-3-trifluoromethylphenyl}-35,5-dimethyl-2,4-

dioxoimidazolidin-1-ylmethyl}phenylamino} benzamide:
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[5

N°"*NON FFOHNN H 5 The compound of example 148 was obtained

WO 20y8reactioh of 113 with acetyl chloritlé and sodium hydrogeR€arBGHARHI06594

1)

acetonitrile. Molecular weight 535.18 (C25H24F3N503); retention time Rz
=1.92 min. [B]; MS (ESD 536.27 (W+) 10 Example 153:
3-{2-[3-(4-Cyano-3- trlfluoro \ Ip )-5,5-dimethyl-2,4- dioxo-
imidazolidin-I- ylmethyl]p zenesulfonamide: O N=N N H Ol
,NH FFF O N SO z The fcmpo 2 Ie 153 was prepared as
described for example 68 by ellmlnatlngI € dlmethylamlnomethylldene

protecting group with hydrochloric acid. t's
3-{2-[3-(4-Cyano-3-trifluoromethylpheny) 5,53

dimethyl-2,4-dioxoimidazolid
in-I yimethyl]phenylamino}benzenesulfonamide was obtained (molecular
weight 557.13 (C26H22F3N504S); retention ime Rt = 1.91 min. [B]; MS
(ESI): 558.26 (MH+)). WO 2008/017381 171 PCT/EP2007/006594
Example 1.54: Methyl
4-{5-fluoro-2-[3-(4-ffuoro-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
ditrepimidax olidinal-yiriétthdipbeiylalninebeozdapa s /tantiidVbenzyl }-4,4-

dimethyi-2,5-dioxoimidazolidin-1-y1)-2-trifluoromethylbenzonitrile 136.1:

.550.2 mg of the acid 62, 207.7 mg of 1-methanesulfonyl-1H-benzotriazole (A. R.
Katritzky et al.: J. Org. Chem. 2005, 70, 9191-9197) and 0.205 m! of triethylamine
were dissolved in 5.5 ml of dry tetrahydrofuran and stirred at reflux temperature for 6
hours. One further equivalent of benzotriazole derivative and ﬁ*iethylamine was added
and the mixture was stirred at reflux temperature overnight. The next day, the cooled
reaction mixture was concentrated under reduced pressure, taken up with 10 mi of
dichloromethane and extracted by shaking twice with water, and the organic phase
was removed, dried over magnesium suifate, filtered and concentrated under reduced
pressure. The residue was purified by chromatography (silica gel; 1/9 to 172
n-heptane/ethyl acetate). 4-(3-{2-[4-(Benzotriazole-1-carbonyl)phenylamino]benzyl }-

4,4-dimethyl-2,5-dioxoimidazolidin- 1-y1)-2-trifluoromethylbenzonitrile was obtained.
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iHFFNC~ro FO 5 1) Preparation of
WO 20082b¥8fi0-4-fluorobenzyl)-3-(4-fludfa-3-trifluoromethylphe Ay B2 2007/006594
dimethylimidazolidine-2,4-dione 154.2: FN F F O Br F The title

R RS aHE s oo S e HeD SHVE for-7 Tk
6(5%)%%6';;8\% %flmgtr?yr 7.6, m, 3H; 7.26, m, 1H; 4.6, s, 2H; 1.4, s,

4-{5-fluoro-2-[3-(4-ffuoro-3-trifluoromethylphenyl)-5,5-
dimethyl -2,4-dioxoimidazolidin-1- yImethyl]phenylamino}benzoate 154: 15

f the 54.2 wit t benzoat t
) DA T sy s ot
1 4 ht f54 C27H22F5N304
iﬁa?%%%} ‘?e (;fr,] e@rﬁ@ u?r RGNS h?(‘é]l?ésn 548.26 (MH)) Vv\(/ag
017381 172 PCT(EP2007/006 4°Th |

Elp I e o -é§5§ s ﬁ cd e LS Rar O L AR AR

pk}ﬁn Wi tﬂ B&E Ylogésg{o Oln&lggi%%l(%nal M'@é?&ﬁ?&%@ﬁ%%‘@ﬂl%&ﬁ%on

tewas o talne In an analogous manner using ter

R A R e 0 S RSBl e
d%ﬁ;ﬁ?riﬁq 16841 e MAY] Pt IuRdsald4iiieraetnliiinesmernynRemyby ano-
%&gl&éﬂ%ﬂ%ﬂ@&ﬂ%%ﬂf&ﬁm},@nﬁextﬁmm%me&hm&ﬁg)mﬂ&m-

amino } benzamide 136 was obtained. Molecular weight 521.16 (Cy7H2F3NsO3);

retention time Ry = 1.75 min. [B]; MS (ESD): 522.19 (MH").

The compounds of examples 137, 4-{2-[3-(4-cyano-3-triffuoromethylphenyl)-3,5-dimethyl-
2,4-dioxoimidazolidin-1-ylmethytlphenylamino}-N~(2-hydroxy-1-hydroxymethyi-
ethyl)benzamide (molecular weight 595.20 (CsHasF3N505); retention time R, = 1.64 min.
[B1; MS (ESD): 596.22 (MH™M),

149, 4-{2-[3-(4-cyano~3-trifluoromethylphenyl)-3,5-dimethyl-2,4-dioxoimidazolidin-1-
ylmethyl]phenylamino } -N-(2-hydroxyethyl)benzamide (molecular weight 565.19
(CagHy6F3NsQy); retention time R, = 1.74 min. [E]; MS (ESI): 566.27 (MHY),

161, N-carbamoyimethyl-4-{2-{3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4~
dioxoimidazolidin-1-ylmethyl]phenylamino } benzamide (molecular weight 578.18

(CogHzsF3NgQ4); retention time R, = 1.69 min. {B1; MS (ESI): 579.16 (MHﬁ")),
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obtained in an analogous manner using methyl
WO 2B:81017d82-methoxybenzoate. Molet@far weight 577.16 (C2BH24H5N808))6594
retention time Rt = 2.21 min. [B]; MS (ESI): 578.17 (MH"). 10 Example

15
o B G IS el S
lidin-- I
umda/ﬂhg\j%- 0 Igm Ilh}'//ﬁé%%’g I mfér%lzlrj(% Ga.t%% a a 96 R}gawl‘tlate ﬁlcﬁ)ecular weight

6632(}%@ 5%2 ?}:eé(})dl S Cgo%d$l§ee%i,b&§ F%rég] ion m|xt
163, 44 (@lntf %ntr%ﬁl%%dﬁo&%dy rferE Poelidian q_p Ied}? a@%ﬁ(}m&)%ﬁy}/}

etho € mon Pester 1
h d idazolidin-l-
R DL i %Zg%fs S

b A A

PCT/EP2007/006594 Example 158: Methyl 4-
{2 [3-(4-cyano-3-cyclopropylphenyl)-5,5-dimethyl-2,4-dioxo

were o é%gez(ﬁhd inLyimetay ?3%’%%%%%% finpthenzqate: 0 N--~NN ON

reparatlon of 4-amino-2-cyclopropylbenzonitrile(158.3):
2-aminopropane-1,3-dicl (for 137),

2-aminoethanol (for 149),

 2-aminoacetamide (for 161),

tert-butyl 2-amino-2-methylpropionate (for 162),
piperidine (for 163)

and diisopropylethylamine.

Example 143: 4-{2-[3~(4-Fluoro-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxo-
imidazolidin-1-ylmethyliphenylamino } -N-hydroxybenzamidine hydrochloride:

F
R

F
NJ\/<
o
a o
N
;::NH
HN
8
OH

250 mg of the compound of example 134 were dissolved in 2.5 ml of ethanol and

admixed successively with 70 mg of hydroxytamine hydrochioride and 102 mg of
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N NH, 269 mg of palladium acetate were added under an argon

WO 2e0s0sphere to a suspension of 10 94% mg of PCT/EP2007/006594

2-chioro-4-aminobenzonitrile, 773 nig of cyclopropylboronic acid, 5.094 g

of potassium phosphate and 673 mg of tric hosphine | _
LR B 0.5 1 T BiceHs SHACT T o Wi, TR Tt ddecton

stirred at 80C overnight. The cooled reaction mjxture was ad ith
TSR A PACER h%ﬁﬁ%@f@u@%}?&tﬁ%b¥|#ﬁﬁs%&?wg@ee%ﬁ% plate.

times with a mixture of ethyl acetate with tqu n|c hases

& Qfsat HPBRH ARG 0¥81f5{%g‘?ﬁfé?’ébs§ %8H ?mﬂtoglaphy
duced he resid ified by ch
T Tl s S R s e @@@R e
6.4, d 6. 2H: 0.
.ﬂi B AR BB 01 3858 R oSG AOEBOR BBl o

opropyL-4(4 4 dimethyl2 s dioxaimidazol iy yle
(RSP NS CoMHEU A LA, S prEpLIEby THe Procasehisd n o

descrlbe%gor 1.1 by reactlo f 5158.3 W|th ert-but

SIS 2 e et T ahae S%ﬁjsfaendagﬁoséléﬁéwé oRleridg of + 2

t Mol gr we % H15 ); retention tim :

cﬁj Qr%?l% f—i};‘l U@g# %pﬁ%nwf?% ?agr%ft (§ 0% x?umdazo 15 n-1-
quor(Z;b -4 4-dimeth 2 - d|o |m| azolidins1- 10.

P]L 1&%1 hen ST TOHRN %&qgg% %?nﬁ%e Wes OB moiecular weight

20.17 (C26H23F4N503); retention time Ry = 1.51 min. [B]; MS (ESD): 530.13 (MH+).

Example 144: 4-{2-]3-(4-Fluoro-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxo-

imidazolidin-1-ylmethyljphenylamino } benzamidine hydrochloride:

Fet

@&

The compound of example 144 was obtained from 134 afier conversion fo the imidate
and reaction with ammonia and subsequent reaction with hydrochloric acid. Free base:
Molecular weight 513.17 (CyeH23F4N505); retention time R = 1;52 min. [B]; MS
(ESI): 514.24 (MH").

Alternatively, compound 144 can be obtained by hydrogenation of 143 under pressure

(5 bar, 10% Pd on activated carbon, methanol, 20 h).
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Br Under conditions as described for the preparation of 1.2, compound

WO 20B301 7983 reacted with 2-bromo-I-bfémomethyl-4-fluorobe®£e g BA)7/006594

afforded 158.2. Molecular weight 455.06 (C22HigBrFN302) retention

ol SR ol SR B .

dioxohnidazolidi Imeth -fluorophe benzo te (158): The
further I}(]-L‘%gﬁ lgﬂg netﬁ%ﬁ) }lt%])yl Bty ennﬁll e

zoa e Waseffected under
conditions as described above for the preparatlon of example 1, stage 3.
158 with the 20 molecular weight of 526.20 (C33H27F4N404) was
obtained; retention timg Rt = 2.19 r@m [B]; MS (ESI): 527.28 (MH). WO
2008/017381 175 PCT/EP200 OO The compound of example 194
(tert-butyl 4- {2-[3-(4-cy Iphenyl)-5,5-
dimethyl-2,4-dioxoimidagolidin- I- orophenylamino}benzoate
was obtained in an analogous manner by action of 158.2 with tert-butyl
4-aminobenzoate. Molecular weight 5 56224 (C33H33FN404); retention

time R, = 2.49 min. [B]; MS (ESI): 513.26 - C4H$). Example 160:

- Methyl 4-{2-[3-(4-cyano-3-methylphenyl)-

methyl-2,4-dioxo-
imidazolidin-1-ylmethyl]-5-fluorophenylamino }mp’r{g:)ate: OHNIil O101In
the synthesis of the compound of example 160, the procedure was as in
the preparation of the compound of example 158:
2-methyl-4-nitrohenzonitrile was reduced with hydriodic acid (analogously

tqﬁﬁ%@&%&q e oL NS BHRGRIS &jta?ﬁ’éﬁw B3:+6$9 13 with acetyl chloride
4-amino- -methylbenzonltrlle (160.3; 'HNMR: 7.3, d, 1H; 6.48, s, 1H,;

6,448 sHaih: 6,8% Rnélitb8idte 3n Bt ol RAGIANVIDR 4GQ: 3 was cpvested with

{(C2sH724F3N504); retention time R, = 1.92 min. {B]; MS (ESI): 536.27 (MH").

Example 153: 3-{2-[3-(4-Cyano-3-trifluoromethylpheny!)-5,5-dimethyl-2,4-dioxo-

imidazolidin-1-ylmethyl]phenylamino } benzenesulfonamide:

o]

- W
F gf \\ NH,
F F i \\
~ i

The compound of example 153 was prepared as described for example 68 by

eliminating the dimethylaminomethylidene protecting group with hydrochloric acid.
- 3-{2-[3-(4-Cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-

ylmethyl]phenylamino } benzenesulfonamide was obtained (molecular weight 557.13

{CasHnmF3NsO48); retention time R, = 1.91 mun. [B}; MS (ESI): 538.26 (MH™).
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15 standard methods using tert-butyl 2-amino-2-methylpropionate

WO 2tgiachioride and phosgene (solutign in toluene) to compoad H¥2.A07/006594

Exampid featshit

1y

2)

(4-(4,4-dmethyl-2,5-dioxo- iridazolidin-1-yl)-2-methylbenzonitile; 1H NMR:

8.7,s,1H; 7.88,d, 1H; 7.55, s, 1H; 7.44,d, IH; 1.4, s, 3H), which was in
BB brAOHEiy RGO BRER v A2+

(4-[3-(2-bromo-4-flugrobenzyl)-4,4-dimethyl-2,5-dioxo 20

imidazofHiNT e IBERSORtHE T BB RREGHE 42904

(C20Hi7BrFN302); retention time Rt = 2.08 min. [B]; MS (ESI): 430.05

(MH ). The reaction of 160.2 WO 2008/017381 176 PCT/EP2007/006594

with methyl 4-aminobenzoate gavg the title compound 160. Molecular

weight 500.18 (C28H,5FN404); retention time Rt = 2.14 min. [B]; MS

(ESI): 501.23 (MH"). The d of example 195 (tert-butyl

4-{2-[3-(4-cyan-3-methylphgmiy)-5, -oﬁmethw- 5

2,4-dioxoimidazolidin-1-ylphethyl]-5-flugkaphenytamino}benzoate) was

obtained in an analogou§ manner by|reagcting .2 With tert-butyl

4-aminobenzoate. Molecular weight 547.23 (C3TH31FN404); retention

time Rt = 2.40 min. [B]; MS (ESI): 487.21 (MHO- C4#$). Example 167:

Methyl 4- {2-[3-(2-test-butylpyridin-4-yl)-5,5-dimethyl-2,4-dioxoimidazolidin

10 1-yImethyl]-5-fluorophenylamino}benzoate - HCI - trifluoroacetic acid:

OFF CI-H/HON\NOF oH/_NFQ The compound of example 167

wRESRAsEARRR Vi Ay SaquRre P sute BTt By RERn HAArRRRRetyIphenyl)-3.5-

3-(2-tert-butylpyridin-4-yl)-5,5-dimethylimidazolidine-2,4-dione 167.1

(st RIS 2 A-dTEHRANE02); retention time Rt = 0.91 min. [B];

MS (ESI): 15 262.19 (MH4)) 4

1-(2-bromo-4-fluorobenzyl)-3-

O

- ert-w_p_yridin-4-yl)-5,5-
|

NN
7N
O ¢

Br

The title cofnpound was prepared by reacting 23.1 with 2-bromo-1-bromomethyl-4-
fluorobenzene under conditions as described above for 1.2. "H NMR: 7.98, m, 1H; 7.9,

m, 1H; 7.7-7.6,m, 3H; 7.26, m, 1H; 4.6, s, 2H; 1.4, s, 6H.

Preparation of methyl 4- {3-fluore-2-[3-(4-fluoro-3-trifluoromethyiphenyl)-3,3-
dimethyl-2,4-dioxoimidazolidin-1-yimethyl|phenylamino }benzoate 154;

The further reaction of 154.2 with methyl 4-aminobenzoate was effected under
conditions as described above for the preparation of example 1, stage 3. 154 with the
molecular weight of 547.15 (Cy7HoFsNaQy4) was obtained; retention time R, = 2.27

min. [B]; MS (EST): 548.26 (MH).
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dimethylimidazolidine-2,4-dione 167.2 (molecular weight 447.09

WO 20028H238rFN30c); retention time R7= 1.59 min. [B]; MS (BESHT448077/006594
(MW)) 3 methyl 4-{2-[3-(2-tert-
butylpyridin-4-yl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-yImethyl]-5-fluoroph

The cEppuathH SIEMIE AL IatP il broalet =cid -1@-#13%%-%3%@%%%%

weight 518.23 20 (C29H31FN404); retention_time Rt = 1.68 min. [B]; MS .

phenyk)zia%@s%thﬁMﬁ)@waél@@ég]/@i%svﬂl&#%#@ﬂ%Wé‘@%ﬁ@&te g obtained

] compound of example 193, the tert-butyl ester corresponding to

in an EPHHBEUMRIAETT WHBS S hied freaH aRaRsgats MalRReRERg terEB )
4-aminobenzoate. Molecular weight 560.27 @32H§7FN404€_Jetention

(CaoHysfrdN g CERHAMITRS RS 128 863 MM U5 B dam fié 1 70Catls).
{5-Fluoro-2-[3-(4-fluoro-3-tifluoromethylphenyl)-5,5-dimethyl-2,4-dioxo-
imidazolidin-l-ylmethyl]phenylamino }-N-((2S,3R,4R,5R)-2,3,4,5,6-
pentahgdroxyhex Nbenzasnide: oFNN FOHF~FI OH,(é)H H\\ A o

The campeydre (PERIRFH 4 Tt SunatBIakampié 1 7etnas Breparad gyyiphenyl)-
_reacting 156 with N-(3-dimethyl- 10 .

5.5-dimgstfidy pc})ﬁzﬁuaﬂ%egfg%dirediasﬁw&mma@alﬁy&is%%gh%%ﬂahzo‘rfeés

obtaingél?%/l_l ﬁ%%)sl?o _(%) )(sl(%lrglnqlee? lgsqu% 1%'&%?@%%&(9193}@%@2;@&@%& Molecular

. fluoro-3-trifluor Iphenyl)-5,5-dimethyl-2,4-digxqimidazqlidin-l-yl- .
REERCGRIY G dtha e SR g VSN e SR
zamide was obtained; molecular weight 696.22 (C32H33F5N408);
retention time Rt= 1.86 min. 15 [C]; MS (ESI): 697.33 (MH'). Example

Exampte 1584 AR Y A0 g3 ooy o ey B I S U e 9% %0 o

imidazolidin-1-ylmethyl]phenylamino } terephthalate:

0.2 g of compound 150 was dissolved at room temperature in 5 mi of dry dioxane,
admixed with 0.25 mi of hydrobromic acid (62%) and stirred at 80°C for 30 h. The
cooled reaction mixture was concentrated under reduced pressure and purified by
chromatography (method [RP11). The monomethyl ester {-methyl 2-{2-[3-(4-cyano-3-
triflaoromethylphenyl)-3,5-dimethyi-2,4-dioxoimidazolidin- 1 -yimethyl Jphenyl- |
amino }terephthalate was obtained. '"HNMR: 13.15, s, 1H; 9.2, s, 1H; 8.25,d, 1H;
8.17,s, 1H; 8.05,d, 1H; 7.97. d, 1H; 7.62, d, 1H; 7.4, m, 3H; 7.28, m, 2H, 4.6, s, 2H;

3.8, s, 3H; 1.35, s, 6H.
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imidazolidin-l—ylmethyl]phenylamino}benzoylamino)etlhanesulfonic acid:

WO 20000M7FR o\/HN N O c=0 OH 01"O 2008/017381 178 PCT/EP2007/006594

PCT/EP2007/006594 In an analogous manner, except using the
compound of example 62 and taurine, the compound of example 164,
2-(4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-

Exom RSB O A TIPS 6P 14 L6 N TER: rtanton

1y

e R AR o e s

dine-I-carbonyl)phenylamino]benzyl}-3-(4-
fluoro-3-trifluoromethylphenyl)-5,5-dimethylimidazolidine-2,4-dione: F/\ N
1FOFFN\OH \(/NF O 10 In gn analogous manner and using the
compound of example 156 with, pipexidin-4-ol, the compound of example
171, 1-{4-fluoro-2-[4-(4<ky @- ||d|n I- carbonyl)phenylamino]benzyl }
-3 -(4-fluoro-3-trifluoromethylphenyl 5\d|methyl imidazolidine-2,4-dione

(molecular weight 616.21 £¢31H29F5 Wm tention time Rr
x Qﬁﬁ ™

F o

Preparation of 4-amino-2-cyclopropylbenzonitrile (158.3):

N
il

NH,

269 mg of paliadium acetate were added under an argon atmosphere to a suspension of
916 mg of 2-chloro-4-aminobenzonitrile, 773 mg of cyclopropylboronic acid, 5.094 g
of potassium phosphate and 673 mg of tricyclohexylphosphine in a mixture of 10.5 ml
of toluene and 1.74 ml of water. The mixture was stirred at 80°C overnight. The
cooled reaction mixture was admixed with water and ethyl acetate and filtered, and the
filtrate was extracted three times with a mixture of ethyl acetate with toluene. The
organic phases were dried over magnesium sulfate, filtered and concentrated under
reduced pressure. The residue was purified by chromatography (method [PR1]) and
afforded 4-amino-2-cyclopropylbenzonitrile. M NMR: 7.3, 4, 1H; 6.4, d, 1H; 6.1, d,

1H; 4.0, s (broad), 2H; 2.0, m, 1H; 1.0, m, 2H; 0.65, m, 2H.
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= 2.18 min. [C]; MS (ESI): 617.24 (MHT)), was obtained. 15 Example 172:

WO 20081BIRRd-2-[4-(piperazine-l-carboiby#) phenylamino]benzy 13-4 HRRSIG? 3306554

2)

3)

4)

trifluoromethylphenyl)-5,5-dimethylimidazolidine-2,4- dione salt with
hydrochloric acid: 0 F 08 017381
Y B 00 DOREG T e BU or SN S e e hragonivil
a@t séc)ribed for 170, with the difference that the amine component used,
instedd’of D-glucamine, was piperazine, and the amide was subsequently
converted to the hydrochloride with hydrochloric acid in dioxane.
Molecular weight (free base) 601.21(C30H26F5N503); retention time R, =
5 1.71 min. [C]; MS (ESI): 602. 25_(M ple 173:
4-{2-[3-(4-Cyano-3- trlfluoromethyTph 5N -dimethyl-2,4-dioxo-
imidazolidin-1-yhnethyl Jphenylamino} -N-(3®-methanesulfonyl-
propyl)benzamide: NONN FF~V HNN

Compound 158.1 was prepared by the process as described for 1.1 by reaction of

158.3 with tert-butyl 2-amino-2-methylpropionate hydrochloride and phosgene
(solution in toiuené). Molecular weight 269.11 (C;sHsN30;); retention time Ry = 1.43

min. [B]; MS (ESI): 270.18 (MH").

Preparation of 4-[3-(2-bromo-4-fluorobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-

vli-2-cyclopropylbenzonitrile (158.2):

|
NZE /\N%
=N
o
/‘ Br

|
E

7

Under conditions as described for the preparation of 1.2, compound 158.1 was reacted
with 2-bromo-1-bromomethyl-4-fluorobenzene and afforded 158.2. Molecular weight

455,06 (CopH sBrEN;Oq); retentlon time R, = 2.15 min. [B]; MS (EST): 456.02 (MH").

Preparation of methy! 4- {2-[3—(4—cyano~3~cyc.10propy}phenyl)~5,S-éim.ethyia,él-
dioxoimidazolidin-1-ylmethyl}-5-fluorophenylamino } benzoate (158):

The further reaction of 158.2 with methy! 4-aminobenzoate was effected under
conditions as described above for the preparation of example 1, stage 3. 158 with the |
molecular weight of 526.20 (CsH27F4NuOs) was obtained; retention time R, = 2.19

min. [B]; MS (ESI): 527.28 (MH).
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O 0O 10 O In an analogous manner and using the compound of example
WO 2@RAaid B methane- sulfonylpropylamife, the compound of ekalpie29§3/006594
4-{2-[3-(4-cyano-3-trifluoro-
methylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-ylmethyl]phenylamino}
-N-(3- methanesulfonylpropyl)benzamide (molecular weight 641.19 (C
31H30EF3N505S): 15 retention time Rt = 1.79 min, [Bl; ESD,. 64248
The COH\W[ w%/(vi aos%lg}r%rrl)i rlgjééttégg[n 'B‘%ylg 4{5 t{?(%r cgano Sch]ﬁ%?o y]%ﬁé%?o,g
1 4:{3-[35(4-Cyano-3strifluor hepyD)-5.5-dimethyl-2,4-dioxo- tained ;
dime e SR MRS gy o i
008/017381 180 PCT [EP2
Ireaciion O

an analogous ranuer %%g%%%i?ﬁt—%%gg%gngbﬁ O%Qle.%ljegﬁ)lgpgveight

e compourYd of examplé ISSO

s 2RI et s e o S RATe g o

mg of I-hydroxybenzotriazole and 5 30.9 mg of ethyldiisopropylamine, and
stirred at room temperature for 30 minutes. Thereafter, 0.031 ml of

-aminqpiperidin an ixture was;sticred;for, afurther 6
B b the rhotar mbaurs has B A Ut bdhead
pressur ified_by. ¢ 13t :
e S B RO PR RRAF [Bétbace:
trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-ylmethyl]pheny
| 10 amino }-N-piperidin-I-yl amﬁe,‘&mas obtained; molecular weight
604.24 N= N

N

I

N
: ]

In the synthesis of the compound of example 160, the procedure was as in the
preparation of the compound of example 158: 2-methyl-4-nitrobenzonitrile was
reduced with hydriodic acid {analogously to the procedure for the synthesis of
compound 63.4) to 4-amino-2-methyibenzonitrile {160.3; 'H NMR: 7.3,d, 1H; 6.48, s,
1H; 6.42, d, 1H; 6.02, s, 2H; 227, s, 3H). The aniline 160.3 was converted with
standard methods using tert-butyl 2-amino-2-methylpropionate hydrochloride and
phosgene (solution in toluene) to comppund 160.1 (4-(4,4-dimethyl-2,5-dioxo0-
imidazolidin-1-yl)-2-methylbenzonitrile; 'H NMR: 8.7, s, 1H; 7.88, d, 1H; 7.55, s, 1H;
7.44, d, 1H; 1.4, s, 3H), which was in turn reacted with 2-bromo-1-bromomethyl-4-
fluorobenzene to give 160.2 (4-[3-(2-bromo-4-fluorobenzyl)-4,4-dimethyl-2,5-dioxo-
imidazolidin-1-vl]-2-methyibenzonitrile; molecular weight 429.04 (CooHvBrEFN;Os);

retention time R, = 2,08 min. [B}; MS (ESI): 430.05 (MH")). The reaction of 160.2
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(C32H31F3N603); retention time Rt = 1.60 min. [B]; MS (ESI): 605.24
WO 2(dakHI).7B1ample 237. 176 PCT/EP2007/006594
(R)-1-(4-{2-[3-(4-Cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxo

imidazolidin-1-ylmethyl]-5-fluorophenylamino}benzaqyl)pyrrolidine-2- 1
cCHHBbRitHIE! DI ERREVN R RS %1W0mlia%a¢§@§%ﬂg%‘gﬁwgf,5oo-] 8
except using the compound of example 133 and N
(@zp%wﬁm%@sz’feﬁemaﬂmwé,%@ ?&r‘ﬁaaan@ir YhHptd: 287,23 (MHD).
(R)-1-(4-{2-[3-(4 WO 2008/017381 181 PCT/EP2007/006594
cyano-3-trifluoromethylphenyl)-5,

The R BhEAS ARG e LS T 2 SR TR R T e

2,4@1%%%%%3(%% 3 %&?ﬁg{\' % a{gﬁ?%%%[j%ﬁg@%&%o@t'e Bl MBEFY an
N-(4-{2-[3-(4-Cyano-3-trifi -2 4-digxo- .
R e gt e A A

N F +
542,23 (&ﬂi;ﬂ%’%g; retention time R, = 2.40 min. [B]; MS (ESI): 487.21 (MI" - C4Hj)..

Example 167: Methyl 4-{2-[3-(2-tert-butylpyridin-4-yI)-5,5-dimethyl-2,4-dioxoimidazolidin-

1-ylmethyl]-5-fluorophenylamino } benzoate - HCI - trifluoroacetic acid:

0

F
F
~H - HO
“ N/ \ NH ﬁ

}//N O
H
o N
_\©\W0\
F o]

The compound of example 167 was obtained via the sequence of 2-tert-butylpyridin-
4-ylamine -» 3-(2-tert~huty]pyridin~4myl)«S,5-di.methylimidazolidine~2,4—dione 167.1
(molecular weight 261.14 (C(sH;gN30,); retention time R; = 0.91 min. [B]; MS (£SI).
262.19 (MH")) = 1-(2-bromo-4-fluorobenzyl)-3-(2-tert-butytpyridin-4-yl)-5,5-
dimethylimidazolidine-2,4-dione 167.2 (molecular weight 447.09 (Co1Ha3BrEN3O3);
retention time Ry = 1.59 min. [B]; MS (ESI); 448.07 (MH")) = methyl 4-{2-[3-(2-tert-
butylpy;‘idiﬁ-4~yl)~5,5—dimethyl—LZ,4-di0xoimidazolidin~ t-yimethyl]-5-fluorophenyl-
amino }benzoate - HCI - trifluoroacetic acid 167 (free base: molecular weight 518.23

(CagH3 FN4O4); retention time R, = 1.68 min. [B]; MS (ESI): 519.18 (MH").



N-S 00 10 The compound of example 175 was obtained by reacting 113
WO 200s0nsthianesulfonyl chloride and 96dium hydrogencarbon@€TREP2007/006594
acetonitrile. Molecular weight 571 15 (C27H24F3N504S) retention time

[B]; MS (ESI 4 Asa rther reaction pr
The o AOENET T SIS 7B PO O NS SRy e e SHEAER. 1. es
Malecular ht 649.12 (C28H26F3N506S2);. 15 retention ti = 2.
preperigh (RS 1 “%‘%t?@é“(‘?xﬁﬁ‘?ﬁ I ity R eiefe 380,27
(4-Cyano-3-trifluor m -2.4-digxo-
(G et ki R e ARG S
2008/017381 182 PCT/EP2007/006594 NN N F O HN H-- o The
compound of example 177 was obtained by reacting 113 with methyl

S Exanglll SRaT e {C g0l DS LESHIOH U B ot SR ], edione-
o R M S AR RSRAN %.%&st?ﬁ U

cyano-3-trif| uor metgg)!)h) }Qmﬂlédlmethyl -2,4-dioxoimidazolidin-1 -yl-

en‘{ ahydroxy
cikp
¢ N
N
- Y
| i :
\ = F N\/\E/Y\OH
F ¢ OH OH

The compound of example 170 was prepared by reacting 156 with N-(3-dimethyl-

10 | aminopropyl)-N'-ethylcarbodiimide hydrochloride, 1-hydroxybenzotriazole, ethyl-
diisopropylamine and D-glucamine in dimethylformamide. 4-{5-Fluoro-2-[3-(4-
fluoro-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazoiidin-1-yl-
methyl]phenylamino }-N-((2S,3R,4R,5R)}-2,3,4,5,6-pentahydroxyhexyl)benzamide
was obtained; molecular weight 696.22 (CaH1aFsN4Og); retention time R, = 1.86 min.

15 [C]; MS (ESD): 697.33 (MH").

Example 164: 2-(4-{2-[3-(4-Cyano-3-trifivoromethylphenyl}-5,5-dimethyi-2,4-dioxo-

imidazolidin-1-ylmethyl]phenylamino } benzoylamino Yethanesulfonic acid:

ﬂ»ﬂ
kN

o =0
4
& on



methyl]phenylamino}phenyl)methoxycarbonylmethylamino]acetate N F
WO 2608/(RB8L;-N~ HN O N -0 was obtairigd. Molecular weight 6 BT 2IEP2007/0065%4

(C32H30F3N506); 10 retention time Rr = 2.14 min. [B]; MS (ESI): 638.31
EIIH ). Example 182:

DAy a}gﬁaagrmﬂ%Fsmé’m%wgwg%%ﬂéﬁ%w% o5yt taurine, the
|un|dazoI| in-1-yl m e eno etic aci

RIREB lé%wzg S et R 5 5
B Cae s sen S ta"hﬂ%éﬁ?@%%% (—’%ﬂ%‘&i@@ﬁm&
re%g OtIIl?Cp a%gg%mole_c}ﬂgrgwggé t[l‘;BZ]Q 'Ylé (&E ?{ 145‘?@6 Méﬁ? tion tunmﬁ =1.63

3 (4 E} y 4%{1 0-3-trifluoromethylphenyl)-5,5-
> (i\% %g g(%r%caa%g M ) ﬁxg%h %engomaud N~OFNO N F
F O OH
Example 171: i-{4-Fluoro-2-[4-(4-hydroxypiperidine-1-carbonyl)phenylamino]benzyl}-3-(4-

fluoro-3-trifluoromethylphenyl)-5,5-dimethylimidazolidine-2,4-dione:

10 In an analogous manner and using the compound of exampie 156 with piperidin-4-ol,

the compound of example 171, 1-{4-fluoro-2-[4-(4-hydroxypiperidin-1-
carbonyl)phenyiamino|benzyl!-3-(4-fluore-3-trifluoromethylphenyl)-5,5-dimethyl-
imidazolidine-2,4-dione (molecular weight 616.21 {Cs;HaolFsN4Oy); retention time R

=2.18 min. [C]; MS (ESI); 617.24 (MH")), was obtained.
15

Example 172: 1-{4-Fluoro-2-{4-(piperazine-1-carbonyl)phenylamino]benzyl }-3-(4-fluoro-3-
trifluoromethyiphenyl}-5,5-dimethylimidazolidine-2,4-dione, salt with

hydrochloric acid:

Q

£ >X\‘L o™
; ?z/N\

F ;J 'S,

@]



HN /OH O 1) Preparation of tert-butyl 3 -bromo-4-methylbenzo ate
WO 2(088:.1)388r 0 10 2 g of 3-bromo-44methylbenzoic acid wer@SUspenelEl (06594
in 9.4 g of thionyl chloride and stirred at 60C for 2 h. The cooled reaction

mixture was congentrated under reduced  pressure, taken up in 20 nil of
LB A EEEHA BB g BTG BB e it 4 Terence
room temperature for 20 h. For wo%uop the reaction mixture 15 was

r.

Al R STYPAREEARS Shef RS O THeE BN pRAS Y WEETBIRAE e
dried over magnesium sulfate, filtered and concenptrated, under, reduced. .
BRGNS, He e B T POIALGLT B (IEacgagri acid in
n-heptane) and afforded tert-bytyl 3-bromo-4- methylbenzoate. 1H NMR;
SOt B Hes o5 B oL s Sy g 9j0n Bme R, =
Preparation of test-putyl 3 -b -4-bromomethylbenzo ate (183.2): WO
> 2 %%/@i%ﬁ@jﬁ’fgi %ﬁ@%ég%%g% BrBri O The free-radical
bromination of compound 183.1 with N-bromosuccinimide and dibenzoyl
peroxide in chlorobenzene at 120C afforded 183.2, tert-butyl 3-bromo-4-

' . NMR: 8.06, s, 1H; 7.9,d, 1H; 7.75, d,.1H; 4.78,
Exam S 56, LGP 5 A RSN SR > e LAt
3-b -4-[3-(4- -3-trifl hylphenyl)-5,5-
R e Bl R N R SR e

propyl)benzamide:
N
P ~
FE O%NP@
HN
7N
N H
N
0 -
)
10 ©

In an analogous manner and using the compound of example 62 and 3-methane-
sulfonylpropylamine, the compound of example 173, 4-{2-[3-(4-cyano-3-trifluoro-
methylphenyt)-5,5-dimethyi-2,4-dioxoimidazolidin-1-ylmethyl]phenylamino } -N-{3-
methanesulfonylpropylbenzamide (molecular weight 641.19 (Cs1HaoF3Ns055);

15 retention time R, = 1.79 min. [B]; MS (ESI): 642.18 (MH")), was prepared.

Example 174: 4-{2-{3-(4-Cyano-3-trifluoromethyiphenyl}-5,5-dimethyl-2,4-dioxo-

imidazolidin-1-ylmethyl]phenylamino } -N-piperidin-1-ylbenzamide:
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FNO N FFpOBr 10 Under conditions as described for the preparation

WO 2@ighg zegnpound of Example 6.2, cagnpound 1.1 was reactedWitiP28372006594

to give 183.3. 1H NMR: 8.35, d, IH; 8.25, s, 1H; 8.1, d, 1H; 8.09, s, 1H;
7.88,d, 1H; 7.7, d, 2H; 4.69, 8, 2H; 1.55, 5, 9H; 1.43, s, 6H. 15 4)
Preparation of tert-butyl D O |
3-(4-tert-butoxycarbonylpheny - -/[J?>€4-c no-3-
trifluoromethylphenyl)-5,5-dimethyl-2,4<di0 'zolidin-l-ylmethyl]benzo
ate (214):N/OFN!\_O N FFO O HN 0 0O 2008/017381 185
PCT/EP2007/006594 Under conditions as dé&Scribed above for the
preparation of compound 126, 21.4 was obtaired py reaction of 183.3
with tert-butyl 4-aminobenzoate. Molecular weight\678.26

Sz(fjl): 623.20

(C36H37F3N406); retention time Rt=2.62 min. [B]Z
(MH+- C4H8). 5 5)

3-(4-Carbo>_<yph_en_ylalnir_1o_)-4-[3-(4-cyano-3-tr?f|uoromethylphenyl)-5,5-dim
ety 2 fs diexeimisiazelidindayimey IRenanic.arid 1885 bhpot

dimethylformamide and admixed successively with 45.9 mg of N-(3-dimethylamino-
propyl)-N'-ethylcarbodiimide hydrochloride, 36.6 mg of 1-hydroxybenzotriazole and
30.9 mg of ethyldiisopropylamine, and stirred at room temperature for 30 minutes.
Thereafter, 0.031 ml of Nuaminopiperidine was added and the mixture was stirred for
a further 6 h. For workup, the reaction mixture was concentrated under reduced
pressure and purified by chromatography (method [RP1]). 4-{2-[3-(4-Cyano-3-
trifluoromethyliphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-ylmethyl]phenyl-
amino }-N-piperidin-1-ylbenzamide was obtained; molecular weight 604.24

(C32H;31F3NgO3); retention time Ry = 1.60 min. [B}; MS (ESI): 605.24 (MH™).

Example 237: (R)-1-(4-{2-[3~(4-Cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxo-

imidazolidin-1-ylmethyl]-5-fluorophenylamino } benzoyl)pyrrolidine-2-

carhonitrile:
0
_ )
N N fg\E
N
F Iy,

In an analogous manner, except using the compound of example 133 and

(R)-pyrrolidine-2-carbonitrile, the compound of example 237, (R)-1-(4-{2-[3-(4-



Fl1e FF/OH HN-OH O The ester cleavage of 214 to form 183 was
WO 2uuglertaken as described above for Eyample 10 62. 183: m@leTvawertoc 504
566.14 (C28H21F3N406); retention time Rt = 1.69 min. [B]; MS (ESI):
567.17 (MI-1). The compounds of Examples 185, 220, 187, 188 and 189
W@W%ﬁéﬁé’@rﬁf@%imﬂ%?@éhééﬁ@@eﬂy&%ﬁ dioxoimidazolidin-1-yimethyl
4-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-
wﬁ@m&mi%mwﬁhh»@ﬁ;mé?Hym&m%ﬁﬁ%%éﬁ%?é@eﬂa%|3’ Eiighi 6152
Welght 590.13 (C28H26F6N404); retention time Rt = 2.04 m MS
(EenPed NG ey 8 SBqTenb TR LB R R 22 ", wes
4-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxo-
ii8B¥Shdin-1-ylmethyl]-3-(4-trifluoromethylphenylamino)benzoate (215,
molecular weight 20 646.20 (C32H28F6N404); retention time Rt = 2.55
min [B]; MS (EST): 647.23 (MH+)) 3 185; 220:
#4 C ano -3- trlfluoromethylphenyl) -5,5-dimethyl-2,4-dioxoi |dazoI|d|n I
Examiﬂ9| (ARGt prBRy B FRRS Sie RER rote iR Weight 540: 92
(C23H20F4N404 WO 2008/Q017381 186 PCT/EP200 /006 4 retention
time Rt IMi&gqhin 1Y m%%ﬂ%@%%f%wm HEE 1833
.3 tert-butyl

4-[3-(4-cyan-3- trifluorometr enyl; 5 5-dimethyl-2,4-dioxoimidazolidin-I-
ylmethyl]-3-(4-fluorophemylg

f t 216, molecular weight 596.20
(C311-125F4N404); retefition tmg% » min. [B]; MS (ESI): 597.19

(MHQ)) -) 220; 5 187: 4-(4- earboxyphenyl in0)-3-[3-(4-cyano-3
-trifluoromethylphenyl)-5, 5-dimethyl-2,4- N!
O

-5~

L.__f

D_

dioxoimidazolidin-1-ylmethyl]benzoie acid ecular weight 566.14
(C25H21F3N406); retention time Rt = 1.68 QJ_E[/B] MS (ESI): 567.17
(MHO) via the sequence of 187.1 (tert- butyl 4-bomo-3-methylbenzoate,
1H NMR: 7.85, s, 1H; 7.72, d, 1H; 7.62, d, 1H; 2.4, s, 3H; 1.53, s, 9H) -
187.2 (tert-butyl 4-bromo-3-bromomethylbenzoate, 1H NMR: 8.12, s, 1H;
7.8,
The compound of example 175 was obtained by reacting 113 with methanesulfonyl
chloride and sodium hydrogencarbonate in acetonitrile. Molecular weight 571.15
(CarHz4F3Ns(48); retention time R, = 1.95 min. [B]; M5 (ESI): 572.24 (MH+).

As a further reaction product, the compound of example 176,

/79 was obtained. Molecular weight 649.12 (CagH6F3N3506S2);

retention time R, = 2.06 min. [B]; MS (EST): 650.26 (MH").

Ex.ample 177: Methyl (4-{2-[3-(4-cyano-3-trifluoromethylphenyl})-5,5-dimethyl-2,4-dioxo-

imidazolidin-1-ylmethyliphenylamino } phenvlamino)acetate:



10d, 1H; 7.75, d, IH; 4.8, s, 2H; 1.56, s, 9H) -3 187.3 (tert-butyl

WO 260Bromas3-[3-(4-cyan-3- 182 PCT/EP2007/006594
trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-ylmethyllbenzo
ate, molecular weight 565.08 (C2§H238rF3N304); retention time Rt =

3.03 min. [C]; MS (ESI}¥566.24 (WI-1)) - 217 (tert-butyl
4-(4-tert-butoxycarbonyl larinipe)-3-[3-(4-cyan-3-
trifluoromethylphenyl)-5; -dimegt%foimidazolidin-l-ylmethyl]benzo
ate; molecular 15 weight 678.26 (C36H37#3N406); retention time Rt =
2.67 min. [B]; MS (ES1): 623.23 (MW £€41-1s)) '3 187 (compounds
187.1, 187.2, 187.3 and 217 are isomeompounds 183.1, 183.2,
183.3 and 214 and were prepared by the'p 0cess described there); 188:
3-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dime §2,4-dioxoimidazolidin-l
- yimethyl]-4-(4-trifluoromethylphenylamino)berizoic acid (molecular
weight 590.13 20 (C25H20F6N404); retention time Rt = 2.09 min. [B]; MS
(ESI): 591.17 (MH+) via the sequence of 187.3 4 test-butyl
3-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
didxonenezzelibiv-axgmpeeHyI T 844 abifiiord iethstphe dyidiifoibehybetemo-
(218, (molecular weight 646.20 (C32H25F6N404); retention time Rt =
2asetatiriniRIoMIS EBosorabomiein @atonsyy g Medewiar 2GagbiT3ae
187 PCT/EP2007/006594 189: N
3(f3siacy NS B rmeRsieRTEn Forfeh-BIBLdiRT: MS (ESI): 566.29 (MH').
ethyl-2,4-dioxoimidazolidin-I- ylmethyl]-4-(4-fluorophenylamino)benzoic
adiBl sl ergpiogud. the eprrmer AN soanPieldRisivtind Rt 2106+
min. [B]; MS (ESI): 541.16 (MH+) via the sequence of 187.3 - tert-butyl
3[3U-¢ yEAT SRR BRREYIPRerimR BB diéiryRomadgrsksiibatolidin-|
5 ylmethyl]-4-(4-fluorophenylamino)benzoate (219, (molecular weight
596Dyl [Ehsn ﬂgmmgzz)ﬂ htrorr e R e PG hiTe 1B talks (EST):
541.16 (MH#- C4H8)) -* 189. 10 Example 184:
4-{2- ;( -Ng%ﬁgo-3-trif|uorornethylphenyl)-5,5-dimethyl-2,4-

idagaqli

dioxgi in=4-ylmethyl]-5-trifluoromethylphenylamino}benzoic acid
soditm salt / 0T\
EJENII\w
VA
o) N
balba

, was obtained. Molecular weight 637.21 (CaaHieFsNsGq);

retention time R, = 2.14 min. [B]; MS (ESD): 638.31 (MIH").

Example 182: (4-{2-[3-(4-Cyano-3-trifluoromethylphenyi)-5,5-dimethyl-2.4-dioxo-

imidazolidin-1-ylmethyl jphenylamino } phenoxy)acetic acid:



CcO
5 Exam;&]ﬁf

10

15

20

NF FFOP~F HN Na 0 O The sodium salt of the acid 107 was obtained

WO 2tyradding solid sodium 15 hydrogemgarbonate to a solution pf the meid inass94

1)

2)

mixture of water and acetonitrile, and the mixture was stirred at room
temperature for 30 min. Excess sodium hydrogencarbonate was removed
by G ARh AR EIPRIE was fSHHToaxRrastric hrEk didhhgdrochloric
through a syringe filter and fr_eeze-dr}/in 184 was obtained; rH NMR:

gegisl i@ dipga Mopqularivegri 3 Bl6, &zpﬁ;zsf#&e%s) pRjtephionimeR. = 1.93
7.44,20s, 1H; 7.26, 1 H; 6.9, d, 2H; 4.62, s, 2H; 1.42, s, 6H. WO
008/02 343 BRI R PRI D06594 Example 190:
4-{2-{3-(4-Cyano-3-methylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-|
ylmethyl]-5-fluorophenylarnino}benzarnide: 0 N- _NOH N NH, F The
mpound of Example 190 was prepared as described for 170, with the
égéhéé<45@ﬁla%%>aﬂaeﬁaﬂemm&éﬁéﬁ-&%&m—é e IAPYHRAPLERY Akick -
the amine compaonent used ,was ammonija (concentrated agueous

solutionf RSREC it WeTTHIAEB LS (2 ALBARNSOEZ R on time Rr =

1.68 min. [B]; MS (ESI): 486.22 (Mt),, 10 Example 191: tert-Butyl
(4-{2-[3-(4-eyano-3-tifluoro

W)-S,S-dimethyl-ZA-
F N o)
F e O%N@%OH

HN

Q.

0

Preparation of tert-butyl 3-bromo-4-methylbenzoate (183.1):

— o

2 g of 3-bromo-4-methylbenzoic acid were suspended in 9.4 g of thionyl chloride and
stirred at 60°C for 2 h. The cocled reaction mixture was concentrated under reduced
pressure, taken up in 20 m! of acetonitrile, admixed with 887 mg of lithium tert-
butoxide and stirred at room temperature for 20 h. For workup, the reaction mixture
was admixed with ethyl acetate and water. The organic phase was removed, dried over
magnesium sulfate, filtered and concentrated under reduced pressure. The residue was
purified by chromatography (silica gel; n-heptane) and afforded tert-butyl 3-bromo-4-

methylbenzoate. 'HNMR: 8.0,s, 1H; 7.8, d, 1H: 7.5, d, 1H; 2.4, 5, 3H; 1.55, s, 9H.

Preparation of tert-butyl 3-bromo-4-bromomethylbenzoate (183.2):
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15

WO 2008/0F758® HN O- The compound of &@xample 191. was obtaiaguRB2007/006594

4

dioxoimidazolidin-1-ylmethyl]phenylamino}phenoxy)acetate: N~ 0 F N' x

reaction of 135 with tert-butyl bromoacetate and cesium carbonate in
acetonitrile. Molecular weight 608.22 15 (C32H3 | F3N405); retention

time Rt = 3.04 min. [C]; MS (ES}): 609.25 (MH{v). WO 2008/017381 189
PCT/EP2007/006594 Example 198 -~

{3-[2-(6-Hydroxypyridazin-3-ylamino)benzylf-4,4-dimethyl-2,5
[-oxqQimidagolidin-I-yl}-2-triflyoromethylbenzonitrijle - trifluoroacetic acid:
NS R RO SRRV MR EORP N DS T B e

TR W1 G D BOLASERIN ot P TH8 pler RpRlgroromo-4-
CEREAHGH G AChFonth by Bore i tie Qe vk i

e{f%’as?gﬁte and water. The organic phase

Preparation of tert-butyl 3-bromo-4-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-

dimethyl-2,4-dioxoimidazolidin-1-ylmethyl |benzoate (183.3):

Nz 9
H
i
F 0
- )
FF o o—'%
Br

Under conditions as described for the preparation of the compound of Example 6.2,
compound 1.1 was reacted with 183.2 to give 183.3. '"H NMR: 8.35, d, 1H; 8.25, s,
1H; 8.1, d, LH; 8.09, s, 1H: 7.88, d, 1H; 7.7, d, 2H; 4.69, s, 2H; 1.55, s, OH: 1.43, s,

0H.

. Preparation of tert-butyl 3-(4-tert-butoxycarbonylphenylamino)-4-[3-(4-cyano-3-

triftuoromethylpheny!)-5,5-dimethyi-2,4-dioxoimidazolidin- 1 -ylmethyl |benzoate
N&
F }“N o
FE O \_'@’40’%
HN
:n\: O

S

(214):



15

20

was purified by chromatography (method [RP1]) and afforded

WO 246§30l2-{6thydroxy- 185 PCT/EP2007/006594

>)

pyridazin-3-ylamino)benzyl]-4,4-dimethyl-2,5-dioxoimidazolidin-| -yl}-2 10
trifluoromethylbenzonitrile as the salt with trifluoroacetic acid. Molecular
viéngat oditance Aaaaibsdigbaye frdhs sremtativp o hcemmemnddFomal4 was
(ESI): 497.16 (MH'). Example 204: ‘ _
10pAamG6 3 PeEsLisRos 13- 8 XethdRydrBA SRR I Ra IR A M AT s et
15 fluoro-3-trifluoromethylphenyl)-5,5-dimethylimidazolidine-2,4-dione; 0
TN i FEN O e oy S Briore-02 min. [BJ; MS (EST): 623.20 (MH" -
o%p;éz-amino-4-fluorobenzyl)-3-(4-f|uoro-3-trif|uoromethylphenyl)-5,5-

d ﬁﬁylimidazolidine-2,4-dione (204.2): WO 2008/017381 190
PCT/EP2007/006594 Analogously to the process as described for the
preparation of compound 61.2, 204.2 was obtained by reaction of 154.2

with benzophenone imine. Molecular weight 413.11 R%CiQHiGFSNIBO(%);

réréhtioh MRy BB iAo e eSS Eiiy RicB )5, 5-dimethyl-2.4-
Preparation of . o
19@3¥iBrasoadsnd-sle siatiReargisanid dRthalen-2-ylamino)-benzyil-
3-(4-f|uoro-3-trif|uoromethylhp%er%&5-(giimethylimidazolidine-2,4-dione

(204): The reaction of 204.2 Witk &u

7-bromo-3,4-dihydro-2H-napht -l-one~under comditions as described

for the preparation of the com& und g}/)ﬁ\'xa.dgfz}i%ﬁorded
1-[4-fluoro-2-(8-0x0-5,6,7,8-tetrahydronaphth n-2-§3/'i’amino)benzyl]-3-(4-f|
uoro-3 10 trifluoromethylphenyl)-5,5-dimeth9’ﬂ'azolidine-2,4-dione

(204). Molecular weight 557.17 (C29H24F5N302); retention time Rt =

2.33 min. [B]; MS (ESI): 558.25 (MH). -on

]

The ester cleavage of 214 to form 183 was undertaken as described above for Exampie
62. 183: molecular weight 566.14 (CasHa: F3NaOg); retention time R, = 1.69 min. [B];

MS (EST): 567.17 (MH).

The compounds of Examples 185, 220, 187, 188 and 189 were prepared in a similar sequence:

185: 4-[3-(4-cyano-3-trifiuoromethyiphenyl)-5,5-dimethyl-2,4-dioxoimidazoiidin-1-

yimethyl]-3-(4-irifluoromethylphenylamino)benzoic acid (molecular weight 590.13

(CrsH20FeN4O,4); retention time R, = 2.04 min. [B]; MS (ESI): 591.15 (MH™) via the sequence

0f 183.3 > tert-butyl 4-[3-(4-cyano-3-triflucromethylphenyl)-5,5-dimethyl-2,4-dioxo-

imidazolidin-1-ylmethyl}-3-(4-trifluoromethylphenylamino)benzoate (215, molecular weight

646.20 (C32HasFeNsOy); retention time R, =2.55 min. [B]; MS (ESI): 647.23 (MH")) > 185;

220: 4-[3-(4-cyano-3-trifluoromethylphenyl)-3,5-dimethyl-2,4-dioxoimidazolidin-1 -

ylmethyl]-3-(4-fluorophenylamino)benzoic acid (molecular weight 540.14 (CorHagFaN4Qg);
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The compounds of Example 205,

WO 2doieflnoge-2-(3-oxoindan-5-ylamina)genzyl]-3-(4-fluoro-3- PCT/EP2007/006594
trifluoromethylphenyl)- 5,5-dim ethyllmldazolldlne -2,4-dione (molecular

weight 543.15 15 (C28H22F5N30 retentlorLtlme Rt = 2.09 min EB]3 MS
reent i vid e sequence o
tenti fmf} e a0y, [BENGH e bog |15 (MH) via th £ 18

4-fluoro-2-(1-gxoindan-5-yl benzyl]-3-(4-fluoro-3-trifly .
oo Lo o ey %@é%%ﬁﬁ@@wm 3

yimctkgfiﬁ%lgt-( Cz%gzéqlz)%\;gggg})ge%%;&%%g{IGmglc)Ff}acu arO\Zegz,?t algg Z%I%C( E[ P4N4O4)

-[2-(2,2-dimethyl-4-0xochroman-6 amln qu robenzyl] -3-(4 20
retemlﬂﬁ%%’ﬂ&é%?ﬂ@rh ohRAf §% |I&'I%|Qi’ 2,4-dione
187; 4%@04%Cu%gv%§r'§@w“ 587,&%(:%?%2(%?%%? g‘@&%&%&l AR Bt 4.

s o ok
retenu\féeé%%%%?l%%%fﬁ AN I)esgeégqt ime Rie 200%m0 M3 ert-
butyl "gb{gﬁ%%%%%f{”f %%%%%Mbg‘géhg RREYDsS - AMEEYI2 WD, ¢ 3.
B T
o B R SHS G T P e,
e SR
W’Gl@h%ﬁ)%%%ézﬁtéiﬁﬁkﬁ% ){Sglt?%% EIE”“%”GE%‘?HR{C] 248 B [Sds NP

(MH )&59 g‘f‘? g F’bﬁ%ﬂ r%ﬁ t”té&"ﬁ;”het %]eenn n%%d"L Wkedo 3

ioxoimi azo ami enesu fo |de molecular

tr1ﬂu01( % t%?g &ﬁ) imejt{:ql\&4g é %Or%'tl I?(H aﬁ%@%ﬁoi ]1'11 %801.113_1

prep ared by OI’IC a | SiS 0

el T s s
o TP ST e B TPl

]83.2,@%%.9 rgyl H)I) and were prepared by the process described there);

188: 3-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-
ylmethyl}-4-(4—triﬂuoromethy]phenylarﬁino)bE:nzoic acid (molecular weight 590.13
(CasHagFgN4Og); retention time Ry = 2.09 min. [B]; MS (ESI): 591.17 (MH") via the sequence
of 187.3 = tert-butyl 3-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
dioxoimidazolidin-1-yimethyl]-4-(4-triffuoromethylphenylamino)benzoate (218, (molecular
weight 646.20 (CsHagFsN4Oy); retention time R, = 2.59 min. [B]; MS (ESI): 591.16 (MH" -

CsHg)) > 188;
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of Example 239,
WO 2d6pelgera-2-(4-oxochroman-6-ylamipp)benzyl]-3-(4-fluoro-3pLBr/EP2007/006594
trifluoromethylphenyl)-5,5-dimethylimidazolidine-2,4-di one, molecular
weight 559. 15 (025H22F5N304) retention time Rr = 2.19 min. [B]; MS

189: 3(Bl§-56023 ¢ Q;%&%B@ﬁé&%ﬁd&%&ﬁd itrohd a3 eI the
preparation of the compound of Example 204 by reaction of compound
Yimeﬂéfék&%.ﬂ%r%m&flﬁ@gw?%%%ﬁ%é&m%@%ﬁaﬁﬁ%%éﬁﬂ ‘e tor208) )

6-bromo-2,2-dimethylchroman-4-one #fo
fete““ﬁi%%?ﬁ@mﬁé’ﬁ]&ﬂ%siﬁfbﬁﬁ}ﬁ)%@né (}réiM ") via the sequence of 187.3 =

3-bromo-N-[I-dimet Iamlnomethﬁlldene benzen%&#nonamlde (prepared

tert- bw ﬁeé%ﬁ%rﬂs%n%% SR RE R BRAR S W et RS ATEKgel din-1-

eth cetal for 222,1 and 222), WO 2008/017381,192
y]metl’p( WB%@@é%nmo)Qenzoate (219, (molecular weight 596.20 (Cy1HogFaN4Oy);

4-brom imethylaminometh ] ‘ (prepared
reenig) i ?% P B rEn oAb Eh A I o S i
dimethyl acetal for 230.1 and 230), 6-bromochroman-4-one (for 239,
using, as a catalyst, [1,3-bis(2,6-diisopropylphenyl)-
imidazol-2-ylidene](3-chloropyridyl)palladium(ll) dichloride and, as a base,
cesium 5 carbonate). Example 210: 4'-
{2-[3-(4-Cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
dioxohnidazolidin-I- yImethyl]phenylamino}biphenyl -4-carboxylic acid: N, O

I HN rati f.tert-byt
}Exam;%ﬁbr%flm%!b h[eSQ g/ Jane os(t)l; @%Btﬁﬁp en%"g Hineth 1—2,4-
dioxoimidazolidin-1-ylmethyl]-5-trifluoromethylphenylamino } benzoic acid

sodium salt

The sodium salt of the acid 107 was obtained by adding solid sodium
hydrogencarbonate to a solution of the acid in a mixture of water and acetonitrile, and
the mixture was stirred at room temperature for 30 min. Excess sodium
hydrogencarbonate was removed by adding Ambertit ® IPR-64 H* form (weakly
acidic). After filtration through a syringe filter and freeze-drying, 184 was obtained,
"H NMR: 8.35, d, 1H; 8.24, s, 1H; 8.1, d, 2H; 8.0, s, 1H; 7.79, d, 2H; 7.7, d, 1H; 7.44,

s, IH; 7.26, 1H; 6.9, d, 2H; 4.62, s, 2H; 1.42, s, 6H.



0 Compound 210.1 was prepared as described for the preparation of
w0 28838d: frem 15 4'-bromobiphenyl-4-caghoxylic acid, thionyl chigrige @heh7/006594
lithium tert-butoxide. 'H NMR: 7.99, d, 2H; 7.8, d, 2H; 7.7, s, 4H; 1.57, s,
9H. 2) Preparation of
Exampégt1B0ty#4 t12-J344-cpan-3wiflhpheroerhyfphahyiy b yb-ddnbenpiupidazolidin- 1 -
dioxoimidazolidin-I-ylmethyl]phenylamino}biphenyl-4-carboxylate(203):
WO 2008/0t738}t 5108R@TEH2000De59MiNO r~N FOHNO O Z
Under conditions as described for the preparation of the compound of
Exarnple 61, compound 61.2 was reacted with 210.1 to give 203.
Molecular weight 654.24 404); retention time Rt = 3.43 min.
[C] MS (ESI) 655. 51 M

d|0x0|m|dazoI|d|n [- yImethyI]phenyI mlnt }blyl -4- carboxyllc acid
Ay O fi’fgls of ester 203
(analogously to the method in the preparation of 6&) Molecular weight
598.18 (C33H25F3N404); retention 10 time Rt = 2.52 min. [B]; MS (ES-):
59Tl Ol Eéarmmplel @ 2B} Matipybpared as described for 170, with the difference
(4-{2-[4-{2-[3-(6-cyanobiphenyl-3-yl)-5,5-dimethyl-2,4- dioxoimidazolidin-I
5 -ty Hebd fhoorppiren ysamines enzoapeuhd 1§0NAAE tise Mnkhe@ohponent used

was ammonia (concentrated aqueous solution). Molecular weight 485.18

(Ca7H24FN503); retention time R, = 1.68 min. [B; MS (ESI): 486.22 (MH ).

10 Example 191: tert-Butyl (4-{2-[3-(4-cyano-3-trifluvoromethylphenyl)-5,5-dimethyl-2,4-

dioxoimidazolidin-1-ylmethyl]phenylamino } phenoxy)acetate:

Nz 0
74 ) M
N \@
HN
O”>,O
o %”
The compound of Example 191 was obtained by reaction of 135 with tert-butyl

bromoacetate and cesium carbonate in acetonitrile. Molecular weight 608.22

15 (C32H3,F3sN4Os); retention time R, = 3.04 min. [C]; MS (ESI): 609.25 (MH™).
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i5

\/ O 15 F o 1) Preparation of 5-aminobiphenyl-2-carbonitrile (223.3): WO

WO 20B08/03%881 194 PCT/EP2007/006594 N NH2 534 mg of pHER{ABER6ri©06594

sm§ABERIEIOBE &8 Anehongpn

acid, 79 mg of palladium(ll) acetate, 287 mg of

nyl. 1.4 .of po ium
%.?ézn%}ihb Qe'rg%lgﬁﬁl Iﬁ? \i?ére
S.uspen%(?gxlr{nzi@ﬁﬁlzﬁ{i%égige[ggzg% tsig rg%ge%t. %)e%z%ggt%rlg -ntr?fl%opo ﬁetic acid:
atmosphere for . The [ed reaction mixture was admiixed wi
water and ethyl acetate gnd filtered. The filtrate was extracted three times

with a mixture of ethyl acetaté& and to e. The organic phases were
removed, dried over mag ur su}a?tQ ~filtered and concentrated under
reduced pressure. 'H NMR#7.52 < .4; 6.63]m, 2H; 6.25, s
(broad), 2H. 10 2) Preparation of q F OH
5-(4,4-dimethyl-2,5-dioxoimidazolidin-I-yIfbw%cwbonitrile (223.1):

O H N= N O Compound 223.1 was prepared by the process as described
for 1.1 by reaction of 15 223.3 with tert-butyl 23@mino-2-methylpropionate
hydrochloride and phosgene (solution in toluene). 'H NMR: 8.73, s, 1H;

8209,1flg ¥ te nspddild 669 npld 17652 oo Blitee19EH 142,181 6Hir2Q@honitrile,

Preparation of

Sal3nRrome A-dunroepzbndutidinaethk 2 co g raimidazlidindhloride and
yl]biphenyl-2-earbonitrile (223.2):
heated to 85°C for 4 h. The cooled reaction mixture was concentrated under reduced
pressure and the residue was admixed with ethyl acetate and water. The organic phase
was purified by chromatography (method [RP1]) and afforded 4-{3-[2-(6-hydroxy-
pyridazin-3-ylaminobenzyl]-4,4-dimethyl-2,5-dioxoimidazolidin-1-y1}-2-

trifluoromethyibenzonitrile as the salt with trifluoroacetic acid. Molecular weight

496.14 (Caal16F3NsO3); retention time Ry = 1.63 min. [C]; MS (ESI): 497.16 (MH™.

Example 204: 1-[4-Fluoro-2-(8-0x0-5,6,7,8-tetrahydronaphthalen-2-ylaminobenzyl]-3-(4-

1)

fluoro-3-trifluoromethylphenyl)-5,5-dimethylimidazolidine-2,4-dione:

Preparation of 1-(2-amino-4-fluorobenzyl)-3-(4-fluoro-3-trifluoromethyiphenyi)-5,5-

dimethylimidazolidine-2,4-dione (204.2):
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WO 2008/017381 195 PCT/EP2007/006594 O N N Br F Under conditions
WO 2@ ddsébed for the preparation of 192, compound 223.1 wasGeadetowithe 594
2-bromo-Il-bromomethyl-4-fluorobenzene and afforded 223.2. Molecular

Wel tg‘{)gla %Oig( Cff_2|p5}|(_)“c %r)la:g e%)czgg{fg f ntl rﬁn é;r]néealg‘[gc;n% ?omp%uk%];ﬁl}/& 204.2
éaéméw.@.é SRR e S T R L g 41311
a@@%ﬁ%d abo’\y yrngf eI ggep;§£%$4\§%§xjm§%,§gggg ﬁ %%g%vﬂﬁﬁ?tie

10 molecular weight of 562.20 (C33H27FN404) was obtained; retention
time Rr=2.87 min. [C] MS (ESI) 563.29 (MW) The compound of

2) ?amaea? 28 é I}: ? @é: \éa}ﬂgl%e[g a%n é)%t%a e%l eﬁlh}{n g “benzyl]-

TMRIdAZOli uofopheny Zoate, molecu

604.24 15 (C36H 3 retenti me Rr I
ek é%ﬁﬂ%& wgﬁﬁ (et i éfl%hdg%%%nlﬁlgr S e
_t[r%g[(c I?:Poro &n;%a(gﬁlol 2 yﬁi)ﬂ'g%og%%—na%ﬁg@ lelzozndé (H"]gg]jyl

cyanoblp eny

d'me&u;/'n% 4 'Ogc?@égf hg'ng&xégeﬁ.%gg flyoro Gﬁ@ﬂﬁﬁm%%&oa%ded

mo ecu ar weight ret ntion t|me = 3.03

via Zhegﬂé%que(ﬁ:sel%) 5 ér%i’l%n(é F I)jgw%r lBegic;illy egi é{;%%g%?)gg}gg%m 19@%0 &

P%ﬁéoﬁ) Ogﬁgqgﬁe%%ﬁo%%r;apﬁg@lﬁ1&%?{&?011'5&1%'\4% it (Z{)ﬁjg N eHiar weight

( calor- S frdimetbb 2 a:dipimidaedidios iighenyt grembontlenr)

’s, 1H; 8.09, d H77651H 7.7,d, 1H;7.62, m
4H; 1.42, s, 6H) 3 5-[3-(2-bromo-

The compounds of Example 205, 1-[4-fluoro-2-(3-oxoindan-5-ylamino)benzyl}-3-(4-fluoro-3-
trifluoromethylphenyl)-5,5-dimethylimidazolidine-2 4-dione (molecular weight 543.15
(CasH20FsN3Os); retention time R, = 2.09 min. [B}; MS (ESI): 544.24 (MHM),

of Example 206, 1-{4-fluoro-2-(1-oxoindan-5-ylamino)benzyl}-3-(4-fluoro-3-trifluoro-
methylphenyl)-5,5-dimethylimidazolidine-2,4-dione (molecular weight 543.15
(CasHanFsN3Os); retention time R = 2.07 min. [B]; MS (ESI): 544.23 (MH™),

of Example 207, 1-[2-(2:2~dimethy1n4—0xocln*oman—6—yiamino)-ﬁi—ﬂuorobénzylj—3—(4~
fluoro-3-trifluoromethylphenyl)-35,5-dimethylimidazolidine-2,4-dione {molecular weight
587.18 (CagHaeFsN3Oy); retention time Ry = 2.38 min. [B]; MS (ESI): 588.25 (MH"),

of Example 213, 1-[4-fluoro-2-(4-methanesulfonylphenylamino)benzyl]-3-(4-fluoro-3-
trifluoromethylphenyl)-5,5-dimethylimidazolidine-2,4-dione (molecuiar weight 567.12
(Cy6H2pFsN3048); retention time R, = 2.006 min. [B}; MS (ESI): 568.10 (MH ))

of Example 222, 3-{5-fluoro-2-{3-(4-fluoro-3-trifluoromethylphenyl}-5,5-dimethyl-2,4-
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4-fluorobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-
WO 2008]ed'7ekllorobiphenyl-2-carbonitrile1$1(224.2, 'H NMR: 8.12,1d; HHP7082,/®)16594
1H; 7.78,d, 1H; 7.69 - 7.6, m, 6H; 7.28, t, 1H; 4.61, s, 2H; 1.4, s, 6H) 4
~ 224. The compound of Example 226 (tert-but%(I ) )
d1ox01@1@@%&@%%@@1&]5}%@%%}@@9F)@gt’—:gyl onamide HCI salt, molecular weight

dimeth I-2,4-dioxoimidazo|idin-I-%/Ime,thyl]é?-fluorophen%jminob%enzqate,

(free base\RAR:18 SosHFs N Bireteriion 118% B 522-Av, B, ¥44; oIS1HEB)020%H

. 3H; 455, s, 2H; 1.51, s, 9H; 1.35, s, 6H) was obtained in an analogous
(MH )ppspiprspdiBiioupohifmls sit Butfolsiiiope AR EsmifipRe g dene]-3- {5-
Dimethyl2-(4-%-[3-(4-cyan-3-trifluoromethylphenyl -5,5-dimethyl-2,4- 15
fluoro gididitnibreserath A s iRy ammo TP RSy Rmaliaisieridin 1=
"~ FNN FFOHNO-OOQ 14.1)Preparation g dimethyl
yimethy R BRERY DRI (2380 (B Io Mo U DG 205K E7381 197

PCT/EP2007/006594 ) "
(CasHasF5NsO4S); retention time Ry = 2.48 min. {C}; MS (ESI): 624.33 (MH ")),

of Example 230, 4-{ 5-ﬂuoro~2—{3~(4~ﬂuom~3—triﬂuoromethyiphenyl)—S,S—dimethy§-2,4—
dioxoimidazolidin-1-yimethyilphenylamine } benzenesulfonamide, molecular weight 568.12
(CasHy FsN4O4S); retention time R, = 1.88 min. [B1; MS (ESI): 569.31 (MH"), prepared by
hydrochloric acid hydrolysis of N-[1-dimethylaminomethylidene]-4- {5-fluoro-2-[3-(4-fluoro-
3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin- 1 -ylmethyi]phenylamino } -
benzenesulfonamide (230.1, molecular weight 623.16 (CosHasFsNsO4S); retention time R, =
1.95 min. [B]; MS (ESD): 624.05 (MH"),

of Example 239, 1-[4-fluoro-2-(4-oxochroman-6-ylamino)benzyl}-3-(4-fluoro-3-
trifluoromethylphenyl)-5,5-dimethylimidazolidine-2 4-dione, molecular weight 559.15
(Ca25HaaFsN3O,); retention time R, = 2.19 min. [B]; MS (ESI): 560.22 (MH ")

were obtained under conditions as described for the preparation of the compound of Example
204 by reaction of compound 204.2 with

6-bromoindan-1-one (for 205),

5-bromoindan-1-one (for 206},

6—br0m0~2,2—dimethyichroman—4—one (for 207),

1-bromo-4-methanesulfonylbenzene (for 213),
3-bromo-N-[1-dimethylaminomethylidene|benzenesulfonamide (prepared by reaction of

3-bromebenzenesulfonamide with dimethylformamide dimethyl acetal for 222.1 and 222),
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2,0 g of dimethyl malonate, 3.36 g of 1-bromo-4-nitrobenzene, 9.64 g of
WO 2@@@%3157"3@1 phosphatg, 85 mg of pa[llggium(ll) acetate anql 394-mafn07/006504
9,9-dimethyl-4,5 bis(diphenylphosphino)xanthene were dissolved under
an argon atmosphere in 25 ml of dry dioxane and stirred at 90C for 8 h.
4-brotEoMNrdridipethid seantionathiktders lvery fikeiod ahida gbrepesadriigreaaticnhe
filtrate was concentrated under reduced pressure. The residue was
4-bromefrifiedisydromdtsgraindi guitied igananidspdanelh 8l 350w kivn 2 Jdck tae £.30),
Dimethyl 2-(4-nitrophenyl)malonate (229.1) was obtained. Molecular
6-bromyeipiom2s3-eBgC A% NS, reterasvEEl R kis{2g8 dHrepiBpyinsepEst):
254.03 (MH'). 10 2) Preparation of dimethyl 2-(4-aminophenyl)malonate
imidatpcdhodifend 6 (elporepyibiiipaibadirNid drBegdsget.corapetmesnom
were hydrogenated in methanol with addition of palladium on carbon
carbor{ai@d) until the hydrogen uptake had ended. The filtered crude product
was purified by chromatography (method [RP 1]). The product-containing
15 fractions were concentrated under reduced pressure, and the residue
was dissolved in ethyl acetate, admixed with hydrochloric acid and
concentrated under reduced pressure. The residue thus obtained was
dissolved in a mixture of acetonitrile and water and the solution was
Exampled2é:dfied: [P tydrericride or mirfetieryl:-anifee phenfmalonate
229.2 was obtained. Molecular wei ht 223.08 (Cl 1H13NOA4); 20 retention
time Rr dl@’@ﬁziﬁﬂﬁﬂ{hﬂhw%}(lﬁgﬁly hery e Y BIEpArAtEroor dihath
2-(4-{2-[3-(4-cyan-3- trlfluorometh henyl) -5,5-dimethyl-

2,4-dioxoimidazolidin, TEytrett yI] enylamino}phenyl)malonate (229):

WO 2008/017381 198 P 6594 229 was obtained by

reacting compound 229 ,:Wlth oLy 2 under conditions as
7N

OH

1) Preparation of tert-butyl 4'-bromobiphenyl-4-carboxylate (210.1):
o
-0,

"Compound 210.1 was prepared as described for the preparation of 183.1 from
4’-bromobiphenyl-4-carboxylic acid, thionyl chloride and lithium tert-butoxide.

"H NMR: 7.99, d, 2H; 7.8, d, 2H; 7.7, s, 4H; 1.57, 5, OH.

2} Preparation of tert-butyl 4'- {2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-

dioxoimidazolidin-1-ylmethyl]phenylamino } biphenyl-4-carboxylate (203):
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i5

described for the preparation of compound 1. Molecular weight 608.18

wo 26634iH23F3N406),; retention time Rt;g52.14 min. [B]; MS (ESP:6G%2807/006504

3)

(MH). 5 The corresponding di-tert-butyl ester 235 was obtained via the
analogous sequence of 235.1 (di-ter-butyl2-(4-nitrophcnyl)malonate; 'H
NMR: 8.24, d, 2H; 7.68,"d 97,%, 1H; 1.41, s, 18H) -+ 235.2 -
(di-tert-butyl 2-(4-aminop$}éhpn hydrochloride; molecular weight
(free base) 307.17 (C"H25NO4); retefition ime R, = 1.53 min. [C]; MS
(ESI): 252.24 (MH+ 10 C4H5)) -* .235 (di-tert-butyl
2-(4-{2-[3-(4-cyano-3-trifluoromethylpheril)-5,5-dirnethyl-2,4-
dioxoimidazolidin-1-ylmethyl]phenylalnino}phényl)malonate; molecular
weight 692.28 (C35H39F3N406); retentior-tithe Rt = 2.59 min. [B]; MS
(ESI): 637.22 (Mt - C4H5)). 15 Example 231:
Dimethyl2-(4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
dioxoimidazolidin-I-yImethyI]phenylamino}phenyl)--rﬁf{hylmalonate: N O

N FFOHNOO- 0 1) Preparation of dimethyl
2-methyl-2-(4-nitrophenyl)malonate (231.1): 0 O\No O O 0 WO

200d0 rPaditiagoap &FEibod 61/ doeBInaB40HY B compound dA%amped!,
dissolved in 12 ml of dry tetrahydrofuran and admixed with 138 mg of

sedpadtde (Gavsttcteinerdl Gil0-The gnivtedd- Whd estiesgveight 654.24
(Ca7H33FaNO4); retention time R, = 3.43 min. {C}; MS (ESI): 655.51 (MH+).

Preparation of 4'-{2-[3-(4-cyano-3-trifluoromethylphenyl)-3,5-dimethyl-2,4-
dioxoimidazolidin-1-ylmethyl|phenylamino } biphenyl-4-carboxylic acid (210):
Compound 210 was obtained by acidic hydrolysis of ester 203 (analogouély to the
method in the preparatibn of 62). Molecular weight 598.18 {Cs3H,sF3N4Os); retention

time R, = 2.52 min. [B}; MS (ES): 597.10 (M-H™N.

Example 223: Methyl (4- {2~.[4~ {2-13-(6-cyanobiphenyl-3-y1)-5,5-dimethyi-2,4-

1)

dioxoimidazolidin-1-ylmethyl]-S-fluorephenylamino } benzoate:

ooy

P O\

Preparation of 5-aminobiphenyl-2-carbonitrile (223.3):
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at room temperature for one hour, then a solution of 393 pl of methyl

WO 26%@ /@q-}@gﬁ ml of dry tetrahydrofurangqas added dropwise a@‘(’i‘ﬂ?@PZOO?/OO@S%

2)

3)

resulting mixture was stirred at room 5 temperature overnight. For workup,
the reaction mixture was admixed cautiously with water and ethyl acetate.
The organic phase was removed, dr' d ovefy magnesium sulfate, filtered
and concentrated under reduced p ess“4 re. The residue was purified by
chromatography (silica gel; n-hepta ethyl acetate). Dimethyl
2-methyl-2-(4- nitrophenyl)malonate (231: as obtained; 'H NMR: 8.22,
d, 2H; 7.61, d, 2H; 3.71, 10 s, 6H; 1.82, s, § . 2) Preparation of dimethyl
2-(4-aminophenyl)-2-methylmalonate hydrochlorlde (231.2):CIOO O

O A ?@@@5@%”2?%%%% R 26 v
e cﬁ%ﬁ%ﬁﬁ*f&“ﬁ% i %‘1'19%‘%"5(1"' 5% #‘éréaszl%? dfpspnac

ail by réactin compound Wlt compoun

dition a3 20
T ?%ﬁﬁ%éﬁn’%‘%e s i
@%@m?@% lzﬂb&*?j %Yi? @O SR %9&?&%81%8%/%@%%&@19&5

correspondi tert-butyl ester 236 was obtained via the analogous

S %Q&ggt ﬁ%@n&'es(%ﬁ?ét&%{h% @%{fﬁg gcc(:fla{%'tc{%’%ﬂé’mm%mc phases

MR: 8.22, 2H;1.71, s, 3H; 1.41, s, 18H) - 236

(%%ﬁé‘ 5 ?HM&% %@H‘BQQPH{%%}{QS%HP %h%@ %‘?ﬁ%g ckﬁydj Egﬁggﬂﬂq?ed under reduced

molecular weight (free base) 321.19 (C BH27NO4) retention time Rr =

103 S (CLMS E591) 222,26 (M 50,296, Ehiert B, 211
2-(4-{2-[3-(4-cyano-3-
trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-ylmethyl]pheny
lamino } - phenyl)-2-methylmalonate; molecular weight 706.29

@?’&Jﬂf‘ajti%ﬁméggﬁ,ﬁe&ﬁﬂg@ﬂfltjﬁ??-ﬁ&xoim_idazolidiﬁ— 1-yh)biphenyl-2-carbonitrile

(223.1):

Compound 223.1 was prepared by the process as described for 1.1 by reaction of
223.3 with tert-butyl 2-amino-2-methylpropionate hydrochloride and phosgene
(solution in toluene). 'H NMR: 8.73, s, 1H; 8.09, d, 1H; 7.75, s, 1H; 7.69, d, 11§; 7.62

-7.5,m, 5SH; 1.42, s, 6H.

Preparation of 5-[3-(2-bromo-4-fluorobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-

yl]biphenyl-2-carbonitrile (223.2):
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2.66 min. [B]; MS (EST): 707.38 (MH+)). 10 Example 232: Dimethyl

WO 280%4{-){127-%-1(4-cyano-3-trifluoromethy %enyl)-S,5-dimethyl-2,zlpCT /];%ZORF /80659 4

4)

dioxoimidazolidin- | -ylmethyllphenylamino } benzyl)malonate: N
N FFOHN O .-O 0O 1) Preparation of dimethyl
2-methyl-2-(4-nitrophenyl)malonate : 000 15 The alkylation of
dimethyl malonate with 4-nitrabe nder conditions as
described for the preparation of co 231.1 afforded dimethyl
2-methyl-2-(4- nitrophenyl)maloriate. Mol&cular weight 267.07
(C12H13NO6); retention time Ri=A.97 mini./[/B]'; MS (ESI): 268.05 (MI-1).
20 WO 2008/017381 201 PCT/EP2007/OO65§\F)2) Preparation of
dirnethyl 2-(4-aminobenzyl)malonate hydrochloride (232.2): H-Cl o0 O

H,N/[-~ 0 232.2 was obtained as described above for the preparation of
SblgderoendHings Wéj@mmbed for the preparation of 1.2, compound 223.1 was reacted

with 2-bromo-1-bromomethyi-4-fluorobenzene and afforded 223.2. Molecular weight

491.06 (Co5H9BrFN;Oy); retention time Ry = 2.68 min. [B]; MS (ESI): 492.31 (MH+).

Preparation of methyl (4-{2-[4-{2-[3-(6-cyanobiphenyl-3-y1)-5,5-dimethyl-2,4-
dioxoimidazolidin-1-ylmethyl]-5-fluorophenylamino } benzoate (223):

The further reaction of 223.2 with methyl 4-aminobenzoate was effected under
conditions as described above for the preparation of Example 1, stage 3. 223 with .the
molecular weight of 562.20 (Cs3H27EN4O4) was obtained, retention time R, = 2.87

min. [CT; MS (ESI): 563.29 (MHM).

The compound of Example 225 (tert-butyl 4-{2-[3-(6-cyanobiphenyl-3-y1)-5,5-dimethyi-2,4-

dioxoimidazolidin-1-ylmethyl]-5-fluorophenylamino } benzoate, molecular weight 604,24

(C36H33FN4Oy); retention time R, = 3.22 min. [C]; MS (ESI): 605.36 (MH")), was obtained in

an analogous manner from 223.2 with tert-butyl 4-aminobenzoate.

The compound of Example 224 (methy! 4-{2-[3-(4'-chloro-6-cyanobiphenyl-3-y1)-5,5-

dimethyl-2.4-dioxoimidazolidin-1-yimethyl]-S-fluorophenylamino } benzoate, molecular

weight 5396.16 (Ca3HasCIFNO,); retention time R, = 3.03 min. [C]; MS (ESI): 597.16 (MH")),

was obtained in an analogous manner via the sequence of 5S-amino-4'-chlorobiphenyl-2-
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237.10 (C12H15NOA4); retention time R1= 0.70 min. [C]; MS (ESI): 238.22
K Preparation of dimethyl
WO 2@?A@Z'gﬁm-cyan-C’-,-trifluoromethyl|c}r?e6nyl)-5,5-dimethyl- PCI/EP2007/006594
2,4-dioxoimidazolidin-l-ylmethyl]phenylalnino}benzyl)malonate (232): 232
carboniteiteaB e d-by FRCHrY eofiSound P32.83with 2Bnpdunthbaiuridér > 4
conditions as described for the preparation of compound 1. Molecular
chlorowieig i 622:20110, {CBRHORAKARE): tetbhiidretivhe Rirban 24l e 48], MSIMR:
(ESI): 623.21 (MHO). Example 233:
8.75, L1(@:{2]3: (1-Cyanda3 dyifldpFomethyipReny bes Bidirddthy 2 n-—>  5-[3-(2-bromo-
dioxoimidazolidin-I-yhnethyl]phenylamino}phenyl)-2-methylmalonic acid:
4-fluofoiNnEVD-@.A-dikktIQH2 HOiOxbi0d Thd distd - P36 'vwehb)rabigestrlbedadbothiile
preparation of the compound of Example 62, admixed with hydrochloric
(224. 235 MRoXahy dntiFaffosded il 3718, 233HVIBIEL At veighl 598117 1H; 4.61, s,
(C30H23F3N406); retention time Rf = 1.83 min. [B]; MS (ESI): 595.33
2H; 1.4WH6H20V2042008/017381 202 PCT/EP2007/006594 The compound of
Example 234 (2-(4- {2-[3-(4-cyan-3-trifluoromethylphenyl)-5,5-dimethyl-
2,4-dioxoimidazolidin-1-ylmethyl]phenylamino}benzyl)malonic acid) was
obtained in an analogous manner from compound 232."H NMR: - 12.85, s
The cqwpaubfozid) x 2HpB. 326 dettrhusy8 P22 4 31 ehbis o of -¢HnplBBhenyI: 4% 5-
d, 1H; 7.21, m, 2H; 7.08, d, 2H; 6.98, m, 1H; 6.81, d, 2H; 4.59, S, 2H; 3.55
dimeth}{kaﬂﬁﬁmmd@z@j@m}-zjgg;tlgy(lﬂ,@é}ﬁg;rgpquﬂgpgp@}-b_enzoate, H NMR: 8.39,

s, 1H; 8.1, 4, 1H; 7.8 - 7.52, m, 9H, 7.1, d, 1H,; 6.94, m, 3H; 4.55, 5, 2H; 1.51, 5, OH; 1.35, 5,

6H) was obtained in an analogous manner from 224.2 with tert-butyl 4-aminobenzoate.

Example 229: Dimethyl 2-(4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-3,5-dimethyi-2,4-

dioxoimidazolidin-1-yimethyllphenyiamino }phenylymalonate:

1) Preparation of dimethyl 2-(4-nitrophenylymalonate (229.1):
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The compound of Example 238 (2-(4- {2-[3 -(4-cyano-3

WO 2@r§l@fﬁgﬁhy'phe”y')' ©.5 -dim ethy; 10 PCT/EP2007/006594

2)

3)

idazolidin-1-yImethyl]phenylamino}phenyl)malonic acid) was

obtained in an analogous manner from compound 235. Molecular weight
580.4 5 G2UA3RINA0RE); rieniion | thnerdra-bi#f8hainedB] o MEy EStassivm
581.17 (MH). As a further product, the phenylacetic acid derivative 92 ((4-
{RH3sfh=cyarondstofipgtamettiyiphenyl)-m8-simetaydf 2 4-dimethyl-4,5-
dioxoimidazolidin-lI-ylmethyljphenylaminolphenyl)acetie acid) was
obitaingterkdhxasnple) Rd@hene were dissolved under an argon atmosphere in 25 ml
N-(4-{5-Fluoro-2-[3-(4-fluoro-3-trifluoromethylphenyl)-5,5-d methyl-
24-dhpdaimitazaddinded Woetayfiptenylaminerkup, the reaction mixture was
}phenyl)methanesulfonamide: N\N le~Np FFHO F 20 1) Preparation
ofi kel drarnghaphetidaming )i filnrobenz yipd:¢dtfital amier reduced pressure.
trifluoromethylphenyl)-5,5-dimethylimidazolidine-2,4-dione (240.1): WO
20081041d38 I 203uFGdd bR 28:/A06H9h o N8 lotl; -Yetate/| T30 Ndth
Compound 240.1 was prepared like compound 113, but with the
diferear ®inadthin Sté¢ad nfdhleayiling 612, (R2%hilings 20thRewdadidectbd weight
with the Schiff base 5 (4-bromophenyl)[1-phenylmethylidene]amine. The
shbsequeEntthytiogenatysisnaffordad: 1.88 min. [Bl; MS (ESI): 254.03 (MH").
1-[2-(4-aminophenylamino)-4-fluorobenzyl]-3-(4-fluoro-3-
trifluoromethylphenyl)-5,5-dimethylimidazolidine-2,4-dione. Molecular
weight

Preparation of dimethyl 2-(4-aminopheny!)malonate hydrochloride (229.2):

s
H’CI o
O
o
e 6]
0
N

349 mg of compound 229.1 were hydrogenated in methanol with addition of
palladium on carbon (10%) until the hydrogen uptake had ended. The filtered crude
product was purified by chromatography (method [RP1]). The product-containing
fractions were concentrated under reduced pressure, and the residue was dissoived in
ethyl acetate, admixed with hydrochloric acid and concentrated under reduced
pressure. The residue thus obtained was dissolved in a mixture of acetonitrile and
water and the solution was freeze-dried. The hydrochloride of dimethyl 2-(4-amino-
phenyl)malonate 229.2 was obtained. Molecular weight 223.08 (C1H;3NO4),

retention time R, = 0.52 min. [B]; MS (ESI): 224.17 (MHH.

Preparation of dimethy! 2-(4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-3,5-dimethyl-

2,4-dioxoimidazolidin-1-ylmethyl]phenylamino } phenyl)malonate (229):
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504.15 (C25H21F5N402); retention time Rt= 1.81 min. [C]; MS (ESI):

. H"). 10 2) Preparation :

WO 2@&@@? - Iuoro-2-[3-(4-f|uoro-3-trif|&%?omethylphenyl)-S,5-d|I;nce1thy}I)-2OO7/006594
2,4-dioxoimidazoli din-
I-yhoethy phémylaninakpheyhmpethdresuforamnite240) 1.250 degohditions as
compound 240.1 were dissolved in 5 ml of acetonitrile and admixed with
1ld&erig cdf foeshepreatbanate Baandbund Dfvhdteanesuighylaitladde.
Subsequently, the mixture was stirred at 60C for 6 h; the next day, a
futhen IE2aquivatenis of dhaikthanesutfonys thidestermadageniany the
mixture was stirred at 60C for a further 8 h. For workup, the reaction
mixture was filtered, the filtrate was concentrated under reduced pressure
and the residue was purified by chromatography (method [RP 1]). N-(4-
{5-Fluoro-2-[3 -(4-fluoro-3-trifluoromethylphenyl)-5, 5-dimethyl-2,4-
dioxoimidazolidin-1-ylmethyl]phenylamino}phenyl)methanesulfonamide

The conaspd@dbiadnedMoldasiar 035ghts582:113:(C26HH2 ARDNGQ4Sqretentiofn235.1
time R, = 3.88 min. [C]; MS (ESI): 583.14 (MH). As a further product, WO

(di-ter2DOSA0L-7BBiH2PUR O THERPOGT/CDBBIR: 8. NYN, HHE 7OINA, OH; F97,/sNi$i; 1.41,
F F 10 0=s=0 F (241) was obtained. Molecular weight 660.11

s, 18H(C-27ERZ6F6N40682)yrétehtiontipleeRi m2ldfaniny (Bl MSBi (ESx0 1668.03veight
(M-H+). 5 Example 243: .

(free b4sf2-F874-Cyand: N0y oetmethnyipreiy) -b B dimefhiji-R18-(ESI): 252.24 (MH™ -
dioxoimidazolidin-lI-ylmethyl]phenylamino}-2-hydroxybenzoic acid: N O

CsHg)) = 235 (di-tert-butyl 2-(4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,.5-dimethyl-2 4-

dioxommidazolidin-1-ylmethylJphenylamino } phenyl)ymalonate; molecular weight 692.28

{C37HagF3N4Og); retention time R, = 2.59 min. {B]; MS (EST): 637.22 (MH+ - C4Hg)).

Example 231: Dimethyl 2-(4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-

dioxoimidazolidin-I-ylmethyl]phenylamino } phenyt)-2-methylmalonate:

Nix Vs o}
\
pr\zk/\
jun
FE s} \’—Q

1) Preparation of dimethyl 2-methyl-2-(4-nitropheny!)malonate (231.1):
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r F\NN/ FFHN O HO HO 10 115 mg of the compound of Example

issolved in 1.5 ml of dioxane, admixed with 0.5 ml of 4N
WO 2&6@@@%%?0 acid in dioxane and left 1 stand at room tempé)r(f;(i]l:(r%P f—’&%ﬁpm“

2)

3)

days. For workup, the reaction mixture was concentrated under reduced

Prassiies BRfheufRsIdua Was:takes vl withoesetondtnle.a o walekanghd
then freeze-dried. 243 with the molecular weight of 538.14

(Garfi2d R3NA0R) s eb@ing divlipi detentiomtimadrl 5ib. 960 wixBle M& stirred
(ESI): 539.12 (Mt). Example 244:

o2 e 1Ripatiikaroxont tidhenzehl.3ldioxin-6riaminer-Auorohenzyl-8 mi of
- (4-fluoro-3-trifluoromethylphenyl)-5,5-dimethylimidazolidine-2,4-dione:

1)%@9&%@%&#@%@1@4@5&9@?&9%@% RaAMANAKE - HQQtifredratroom

reparation of 6-bromo-2,2-dimethylbenzo[1,3] dioxin-4-one (244.1):
Bﬂ'élﬁ!etguge overnight. For workup, the reaction mixture was admixed cautiously with

water and ethyl acetate. The organic phase was removed, dried over magnesium

sulfate, filtered and concentrated under reduced pressure. The residue was purified by
chromatography (silica gel; n-heptane/0-10% ethy! acetate). Dimethyl 2-methyl-2-(4-
nitroph.enyl)malonate (231.1) was obtained; "H NMR: 8.22, d, 2H; 7.61, d, 2H; 3.71,

s, 6H; 1.82, 5, 3H.

Preparation of dimethyl 2-(4-aminophenyl)-2-methylmalonate hydrochloride (231.2):

231.2 was obtained as described above for the preparation of 229.1. Molecular weight

237.10 (C12H15sNOy); retention time Ry = 0.80 mun. [C]; MS (ESI): 238.21 (MH+).

Preparation of dimethy! 2-(4-{2-[3-(4-cyano-3-trifluoromethyiphenyl)-5,5-dimethyl-
2,4-dioxoimidazolidin-1-ylmethyijphenylamino }phenyl)-2-methylmalonate (231);

231 was obtained by reacting compound 231.2 with compound 1.2 under conditions as
described for the preparation of compound 1. Molecular Weight. 622.20

(CaaHaoF3N4Og); retention time Ry = 2.20 min. [B]; MS (ESI); 623.29 (MH+).



5 5 g of 5-bromosalicylic acid were heated under reflux with 6.7 g of

in a mixture of 25 ml of triflugroacetic acid with 5 m _
WO 2@%%@@@&& anhydride for 5 h. Fof Workup, the reaction m%(@Ur/eE\I/)vzaOsOWOO6594

concentrated under reduced pressure. The residue was neutralized with
The cenekptndiydrogencaibonate sokition andisxiractec: kodppeatedhuwith of 236.1
diethyl ether. The organic phase was dried over magnesium sulfate,
(di-teffiltenet pndeehcertiateshhadenrethiced [Hassure STix desidue smag, 2H; 1.71, s,
purified by chromatography (silica gel; 9/1 n-heptane/ethyl acetate). 244.1
3H; wasQhsined: BINMR:t&98us; PR A/ad8achHehyT - D3neiHndldaae 6H. 15
2) Preparation of
hydrodk[2r{@s2naliietind Weiin-4Hdienzo D Bldigkindaaminejtdhflontime R, = 1.61
benzyl]-3-(4-fluoro-3-trifluoromethylphenyl)-5,5-dimethylimidazolidine-2,4-
min. [dipnds(@): TheXedction of20BR @ithert-butyl 2-(4- {2-[3-(4-cyano-3-
6-bromo-2,2-dimethylbenzol[l,3]dioxni-4-one (244.1) under conditions as
trifluctieseribéphtorthe Srépacdtion df deconipouwiidiaf Exaneielfih20yaffarded
1-[2-(2,2-dimethyl-4-0x0-4H-benzo[1,3]dioxin-6-ylanino)-4-fluorobenzyl]-
phenyB-@:flabrdn3zhifletoraméthyliphesigh: 570k nEthyHinteld 7Ol inee2tddidme R, =
(244). WO 2008/017381 206 PCT/EP2007/006594 Molecular weight
2.66 n589[TG; (ASIHIYFENI0E)MELention time Rt = 2.32'min. [B]; MS (ESI):
590.17 (MH). 5 Example 245: 5-
{5-Fluoro-2-[3-(4-fluoro-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
dioxoimidazolidin-lI-ylmethyl]phenylarnino}-2-hydroxybenzoie acid: N~N O
H F/~0O eOH FF ~OH F The hydrolysis of compound 244 to compound
245 was effected under conditions as
Example 232: Dimethyl 2-(4-{2-[3-(4-cyano-3-trifiuoromethylphenyl)-5,5-dimethyl-2,4-

dioxoimidazolidin-1-yimethyl]phenylamino } benzylymalonate:

s

1) Preparation of dimethyl 2-methyl-2-(4-nitrophenyl)malonate (232.1):

O
ol o
O
‘:N+ / \ O ——
S

The alkylation of dimethyl malonate with 4-nitrobenzy! bromide under conditions as
described for the preparation of compound 231.1 afforded dimethyl 2-methyl-2-(4-
nitrophenylmalonate. Molecular weight 267.07 (Ci2H;3NOg); retention time Ry = 1.97

min. [B]; MS (ESI): 268.05 (MH).



10 described above for the preparation of 243 from 199.
-{5-Flugro-2-[3-(4-fluoro-3-
WO 2§ (Br&rRcthylphenyl)-5,5-dimethyl-2°4-dioxoimidazolidin-I-yimethypieng? 0374
amino} -2-hydroxybenzoic acid (245) was obtained. Molecular weight
2)  SARARLCREHWEENOB A EISRIBBHNISR 51 208 s BT M S (B 31
550.13 (MH). 15 Example 246:
4-{3-[2-(2,4-Dihydroxypyrimidin-p- )élammo) enzyl]-4,4-dimethyl-2,5-
dioxoimidazolidin-I-yl}-2-trifluoromethylbénzonitrile: N* ol F\, N~N F F
HN HON OH WO 2008/01738ix /EP2007/006594 The acidic
hydrolysis (4N hydrochloric acid in dioXane) of compound 208 afforded
compound 246, Molecular weight 512.14 (C24H19F3N60 . retention time
32,_% R4S mﬁz{@ji - ge(s[:eg 535&3_1%)‘1 M\M@E’%&H{bﬁ) 5\/1 Eecular weight
5-Fluoro-2-[3-(4-fluoro-3-trifluorometh Iphe[hﬁES 5-di hyI
o}r%%igﬁ M2 BT RE Y& 8}315 %%c?dz (Y.
NyN _~'00'l F/ON F7-F F 10 140 mg of the ester 247 were dissolved in
4 ml of dry tetrahydrofuran, admixed with 311 mg of potassium silanolate

3) agge&?sgiggrg?gigert ? t&m{%e[rgt&r%}%g D Euozomethylphenyl) 5,5-dimethyl-

w

2, 4-dioxoimidazolidin-1-yimethyl]phenylamino } benzylymalonate (232):
232 was obtained by reacting compound 232.2 with compound 1.2 under conditions as
described for the preparation of compound 1. Molecular weight 622.20

10 (C3aHagF3NLOg}; retentmn time Ry = 2.21 min. [B]; MS (ESI): 623.21 (MH" ).

Example 233: 2-(4-{2-[3-(4-Cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
dioxoimidazolidin-1-ylmethytphenylamino } phenyl)}-2-methylmalonic acid:
N Q
\\\/W M

E Q//\\N

57\/ )/-N -

FE O N/

HO
15 o

The ester 236 was, as described for the preparation of the compound of Example 62,
admixed with hydrochloric acid in dioxane and afforded the acid 233. Molecular

cweight 594.17 (C30H25F3NsOg); retention time Ry = 1.83 min. {B]; MS (ESI): 595.33
(MH).

20
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d, 2H;3.58.0 By B F P 1%

workup, the reaction mixture was concentrated under reduced pressure;
woO 2008//83igke was taken up with 10 mhef water and acidified with ihNe2007/006594
hydrochloric acid, and the aqueous phase was extracted by shaking twice
with 3/1 dichioromethane/isopropanol. 15 The organic phase was dried
over magnesium sulfate, filtered and concentrated under reduced
pressure. The residue was admixed with acetonitrile and water and then
The coperoand géfxampie 234 (2-(4- {2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-
5-{5-Fluoro-2-[3-(4-fluoro-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
2,4-digtieuwidnaddndinyiyietiplighdnymni hep 2o pad2 siesadith zaBin an
was obtained. Molecular weight 563.14 (C27H22F5N305); retention time
analo gRECIADICHHIPBILTHOWIS 185 HoEX RS (NS5 WO 2008edr38% 868, d. 1H;
PCT/EP2007/006594 Example 249:
8.22, siidth 45l Brol 23354 Hubrbrad-lioferhethdbh i) 6, Bldim a2l iL; 6.81,
dioxoimidazolidin-l-ylmeth I]phenylamino}-2-methox¥benzoate: o N"NN
d};WétF‘ééﬂﬂthﬁa 81204 iR nidthyI38. s, 6H.
4-bromo-2-methoxybenzoate under conditions as described for the
preparation of the compound of Example 61 afforded methyl 4-{5-
fluoro-2-[3-(4-fluoro-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidaz
olidin-I- ylmethyl]phenylamino}-2-methoxybenzoate (249). Molecular
weight 577,16 (C23H24F5N305); retention time R, = 4.06 min. [D]; MS
%hﬁé-dlmethyl-

The coppRAnsi7e BEAMReF 336746 o fuktneh réaRtidn B HMERT e eBRT

~

2,4—di(§)>¥ooimidazolidin—1—ylmethyl]phenylamino}ph.enyl)malonic acid) was obtained in an
analogous manner from compound 235. Molecular weight 580.15 (CagHasFiN4Os); retention
time R, = 1.78 min. [B]; MS (ESD): 581.17 (MH™). As a further product, the phenylacetic acid
derivative 92 ((4-{2-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-

dioxoimidazolidin-1-ylmethyllphenylamino } phenyl)acetic acid) was obtained.

Example 240: Nw(4-{5~F§uoro»2~[3~(4~ﬂuozho~3»triﬂuoromethy}pbenyl)«S,SQdimethyL

2 4-dioxoimidazolidin-1-ylmethylphenylamino } phenyhmethanesulforamide:

<

3
T
]
Is} N
F “ ﬁ o
_ - | I 8;
FTOF = ©
1
F

1) | Preparation of 1-[2-(4-aminophenylamino)-4-fluorobenzyl]-3-(4-fluoro-3-

5
I"*Z\ Q

trifluoromethylphenyl)-5,5-dimethylimidazolidine-2,4-dione (240.1):



o

15

20

O F.ONFO O FFF (250) was obtained. Molecular weight 741.21

WO 2(§W%}575N305) retention time %3 4.25 min. [D]; MS (E@T%@&%/O%S%

2)

Example 252: 4-
{5-Fluoro-2-[3-(4-fluoro-3-t-ifluoromethylphenyl)-5,5-dimethyl-2,4-
dioxoimidazolidin-1-ylmethyllpherydamino}-2-methoxybenzoic acid: WO
2008/017381 209 PCT/EP2007/O% 0 N N,HO~ F)FIFIill/~OH

O F The reaction of the e Wﬁh otaﬁsm silanolate in
tetrahydrofuran, as descritiedifor the rdﬂgl;% of 248, afforded the
carboxylic acid 252. Molecuf&*&welghfssés 14\(6/71%22F5N305)
retention time Rr = 1.95 min. [B]; MS (ES:I) 564.15 (MH)OOH o'\-/~o0
NNONO-FFOH FF
Compound 240.1 was prepared like compound 113, but with the difference that,
instead of the aniline 61.2, the aniline 204.2 was reacted with the Schiff base
(4-bromophenyl)[ 1-phenylmethylidene]amine. The subsequent hydrogenolysis
afforded 1-[2-(4-aminophenylamino)-4-fluorobenzyl]-3-(4-fluoro-3-
trifluoromethylphenyl)-3,5-dimethylimidazolidine-2,4-dione. Molecular weight

504.15 (CosHa FsN4O»); retention time Ry = 1.81 min. [C]; MS (ESI): 505.15 (MH").

Preparation of N-(4-{5-fluoro-2-[3-(4-fluoro-3-trifluoromethylphenyl)-5,5-dimethyl-
2,4-dioxoimidazolidin-1-ylmethyl]phenylamino } pﬁenyl)methanesulfonamide (2406);
150 mg of compound 240.1 were dissoived in 5 mi of acetonitrile and admixed with
145 mg of cesium carbonate and 41 mg of methanesulfonyl chioride. Subsequently,
the mixture was stirred at 60°C for 6 h; the next day, & further 1.2 equivaients of
methanesulfonyl chloride were added and the mixture was stirred at 60°C for a further
8 h. For workup, the reaction mixture was filtered, the filtrate was concentrated under
reduced pressure and the residue was purified by chromatography (method [RP17]).
N-(4-{5-Fluoro-2-]3-(4-fluoro-3-trifluoromethylphenyi)-5,5-dimethyl-2.4-
dioxoimidazolidin-1-ylmethylphenylamino } phenyl )methanesulfonamide was
obtained. Molecular weight 582.13 (CysHasFsN4O43); retention time R, = 3.88 min.
[C]; MS (ESI): 583.14 (MH™").

As a further product,



10 In an analogous manner, 251 ( F o ) was obtained from 250. Molecular

WO 2Weighty734.19 (C35H25F5N309); retgmtion time Ri = 1.88 ms{BEpS7/006594
(ESI): 714.19 (MH+). 15 Example 253:
5-{3-[2-(2,4-Difluorophenylamino)-4-fluorobenzyl]-4,4-dimethyl-2,5-
dioxoimicfJ olidin- | -yl } -4'-fluorobiphenyl-2-carbonitrile: WO 2008/017381

210 PCT/EP2Q07/Q06594 NONNF 0 F HN F F The compound of
Ex fng 283 (8-{34{ -difIuorophenylamino)-4-fluorobenzyl]- 4,4-dim
V12, i
8.16

eth 5-do dinfidaz n9;tsyl } -4'-fluorobiphenyl-2-carbonitrile, 5
mokecufar weight 55 :IOHZZF4N402); retention time R, = 2.38 min.

[B]; MS (ESI): 559.15 (MH)) was alipined. Sinilanyin {06 /manseh: 660.11

described for the preparation of the compound of Example 223 via the

S -aming=2:-chl nzonisile -~ . -y +
o e e (o PR Y G2 i
3H; 7.31, t, 2H, 6.61, m, 2H; 6.25, s, 2H) -> 5-(4,4-dimethyl-2,5 10
dioxoimidazolidin-1-yl)-4'-fluorobiphenyl-2-carbonitrile (253.1,'H NMR:
8.73, s, IH; 8.09, d, IH; 7.74, s, 1H; 7.65, m, 3H; 7.41, m, 2H; 1,42, s, 6H)
- 5-[3-(2-bromo-4- fluorobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl]
-4'-fluorobiphenyl-2- carbonitriie (253.2, '"H NMR: 8.1, d, 1H; 7.8, s, 1H,;
7.75,d,IH; 7.69 - 7.59, m, 4H; 7.41,t, 1H; 4.61, s, 2H; 1.4, s, 6H) -* 253

Exampftom #2582 by reactionwith fhAxdillyainahenylamingkhyl-2,4-

dioxoimidazolidin-1-ylmethyllphenylamino {-2-hydroxybenzoic acid:

= A

R
N
7N

—

HO o
HO

115 mg of the compound of Example 199 were dissolved in 1.5 mi of dioxane,
admixed with 0.5 ml of 4N hydrochloric acid in dioxane and left to stand at room
temperature for four days. For workup, the reaction mixture was concentrated under
reduced pressure, and the residue was taken up with acetonitrile and water and then
freeze-dried. 243 with the molecular weight of 538.14 (Cy7H;;F3N4Os) was obtained;

retention time R, = 1.96 min. [B]; MS (ESI): 539.12 (MH").

Example 244: 1-[2-(2,2-Dimethyl-4-oxo-4H-benzo[ 1,3 ]dioxin-6-ylamino}-4-fluorobenzyl]-3-

(4-fluoro-3-trifluoromethylphenyl)-5,5-dimethylimidazolidine-2,4-dione:
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The compound of Example 256 (tent-butyl

WO zﬁ?réﬁg@é@wanow-ﬂuorObipheny"%@'&& PCT/EP2007/006594

1)

2)

,4-dioxoimidazolidin-1-ylmethyl]-5-fluorophenylamino}benzoate,
molecular 20 weight 622.23 (C36H32F2N404); retention time Rt= 2.56
min. [B]; MS (ESI): 623.23 ( as obtained in an analogous manner
from 253.2 with tert-butyl 4-aglingbenzoate. W© 2008/017381 211

PCT/EP2007/006594 plécf?;an: P
1-[4-Fluoro-2-(6-fluor(§ din-3-yl yo)ben; []-3:(4-fluoro-3
trifluoromethylphenyl)-5;5-dimethytimidazolidiné:2,4-dione: N\N fiN O F
~ FNF FF5F The reaction of 204.2 with 5-bromo-2-fluoropyridine
under conditions as described for the preparation of the compound of

Example 61 afforded 1-[4-fluoro-2-(6-fluoro- pyridin-3 -ylainino)benzyl ]-3

- -(4-fluoro-3-tr ifluoromethylphenyl)-5, 5-dimethyl 10

irhidpzalicdine s bdione2(254n dhylbeula) Wajdhts08-034 CA4HLSFE6N402);
retention time Rt = 2.95 min. [E]; MS (ESI): 509.12 (MH+). Example 255:

Methyl 5-{5-fluoro-2-[3-(4-fluoro-3;trifj methylphenyl)-5,5-dimethyl-2,4-
15 dioxoimidazolidin-l-ylmethyl]phen inoy}pyridine-2-carboxyl ate: 0
O

NUNNFNe~ F~FF g

3 g of 5-bromosalicylic acid were heated under reflux with 6.7 g of acetone in a
mixture of 25 mi of trifluorocacetic acid with 5 ml of trifluoroacetic anhydride for 5 h.
For workup, the reaction mixture was concentrated under reduced pressure. The
residue was neutralized with sodium hydrogencarbonate solution and extracted
repeatedly with diethyl ether. The organic phase was dried over magnesium sulfate,
filtered and concentrated under reduced pressure. The residue was purified by
chromatography (silica gel; 9/1 n-heptane/ethyl acetate). 244.1 was obtained.

'"HNMR: 7.98, s, 1H; 7.88, d, 1H; 7.13,d, 1H; 1.7, 5, 6H.

Preparation of 1-[2-(2,2-dimethyl-4-oxo-4H-benzo[1,3]dioxin-6-ylamino}-4-fluoro-
benzyl]-3-(4-fluoro-3-trifluoromethylphenyl}-3,5~-dimethylimidazolidine-2,4-dione
(244).

The reaction of 204.2 with 6-bromo-2,2-dimethylbenzo[1,3]dioxin-4-one (244.1)
under conditions as described for the preparation of the compound of Example 61
afforded 1-[2-(2,2-dimethyi-4-ox0-4H-benzo| 1,3 ]dioxin-6-ylamino)-4-fluorobenzyl |-

3-(4-fluoro-3-trifluoromethylphenyl)-5,5-dimethylimidazolidine-2,4-dione (244).



The reaction of 204.2 with methyl 5-bromopyridine-2-carboxylate under

WO 2000dityrg  as described for the prepagation of the compoungotEramplenss04
61 afforded methyl 20

5-{5-fluoro-2-[3-(4-fluoro-3-trifluoromethylphenyl)-5,5-dimethyl-2,4 WO -
oNhBeswlm ek B TP 26807I008SeH retention time Ry = 2.32 min. {Bf; MS
dioxoimidazolidin-l-ylmethyl]phenylamino}pyridine-2-carboxylate (255).
MERRRURC weldf548.14 (C26H21 F5N404); retention time Rr = 2.64 min.
[C]; MS (ESI): 549.11 (MHO). 5 Example 257:
5-{5-Fluoro-2-[3-(4-Fuoro-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
dioxoimidazolidin-1-ylmethyl]phenylamino}pyridine-2-carboxylic acid: N\ 'N
HF/OF,OH FFyNO F 10 The reaction of the ester 255 with
otassium silanolate in tetrahydrofuran, as described for the preparation

5 Examﬁﬁﬁég arfordedive’ kit ddneracidnironiprkylahendighe simedyl-2.4-

(C25H19F5N404); retention time Rt = 2.32 min. [D]; MS (ESI): 535.16
(Mt). 15 Wﬁ}@&gggdm—}-ylmethyl]phenylammo}-Q-Eydroxybenzmc acid:

4-{2-[3-(6-Cyano-4'-fluorobiphgnyl-3-yl)-5,5-dimethyl-2,4-dioxoimidazolidin
- l-yImethyl]-5-fluorophenylammomenzoic acid:N; /O ~F F

N N o
=
o hi H
. = 0 N \ = OH
F \)\OH
FOE
F

The hydrolysis of compound 244 to compound 245 was effected under conditions as
10 described above for the preparation of 243 from 199. 5-{5-Fluoro-2-[3-(4-fluoro-3-

trifluoromethyiphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-ylmethyllphenylamino}

-2-hydroxybenzoic acid (245) was obtained. Molecular weight 549.13

(CaeHaoFsN3Os); retention time R, = 2.06 min. [B]; MS (ESI): 550.13 (MH ).

Example 246: 4-{3-[2-(2,4-Dihydroxypyrimidin-3-ylamino)benzyl}-4,4-dimethyi-2,5-

dioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitrile:

Nz Q
NM
F
?Q )
FE e}
HN

Ho»%ﬂ\'“

N
OH
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HN OH 0 WO 2008/017381 213 PCT/EP2007/006594 160 mg of the
compound of Example 256 were dissolved in 3.2 ml of dioxane, admixed

WO Z{fHCL B/ of an hydrochloric acid i dioxane and stirred at PWP%OW 006594

temperature for 8 hours. For workup, the reaction mixture was

cangeRtrated unels riused-pERI e AN MSxRideWasJakeR 1 itRied
acetonitrile and water and then 5 freeze-dried. 258 with the molecular

weighioehatad MGa2hz4R2NAGA b was ebta| el aeientignimedid & 2 1462
min. [C]; MS (EST): 567.13 (MH). Example 259: 2-(4-

{2h3: (B vanerkifiuorohippemyt3-yl)-5,5-dimethyl-2,4- 10
dioxoimidazolidin-I-ylmethyl]-5-fluorophenylamino}phenyl)-2-

methylmalonic acid: N /o F FHN OH HO O O The compound of

Example 259 was, as described for the preparation of Example 233, 15
obtained via the corresponding tert-butyl ester. The di-tert-butyl ester

259.3 was obtained via the sequence of 236.1 (di-tert-butyl

Exampgrinahy k2L & ritrephenyd-matormia b AMBh Sizargi 25 Ghdettly Rb4-

1.71,s,3H; 1.41, s, 18H) 4 236.2 (di- tert-butyl

2-(4-amigiepbemyhz3Hugthyimatandishysgiochiorideieciecuianwaigiid:
(free base) 321.19 (Ci8H27NOA4); retention time Rr= 1.61 min. [C]; MS
(EST): 322.21 20 (MH+)) - 2593 (dhi-tert-butyl

2-(4-{2-[3-(6-cyano-4'-fluorobiphenyl-3-yl)-5,5-
ooV

F T
Pl 0
F F

140 mg of the ester 247 were dissolved in 4 ml of dry tetrahydrofuran, admixed with
311 mg of potassium silanolate and then stirred at room temperature for 22 h. For
workup, the reaction mixture was concentrated under reduced pressure; the residue
was taken up with 10 ml of water and acidified with 1N hydrochloric acid, and the
aqueous phase was extracted by shaking twice with 3/1 dichlorqmethane/isopropanoi.
The organic phase was dried over magnesium sulfate, filtered and concentrated under
reduced pressﬁz‘e. The residue was admixed with acetonitrile and water and then
freeze-dried. 5-{5-Fluoro-2-[3-(4-fluoro-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-
dioxoimidazolidin-1-ylmethyilphenylamino }-2-methoxybenzoic acid (248) was
obtained. Molecular weight 563.14 (Cy7H,FsN3Os); retention time R, = 2.01 min. [B]; '

MS (EST): 564.15 (MH").



dimethyl-2,4-dioxoimidazolidin-1-ylmethyl]-5-fluorophenylamino }phenyl)-2
WO 2008/017381 214 PCT/EP2007/006594 methylmalonate éﬁ?gf%ﬁion

WO 29\%’402%%)) The reaction of the cr product with 4N hydrPo (,2 76006594
in dioxane afforded compound 259; molecular weight 638.19

Examife30d22ANAQE); mpigriion time oo 2 28 Mo lREHVISHEST): 6838kthyl-2 4-

(MH). 5 Preparation of 260.1:
4-[3-(2-Amainardrdbseiehenzylim d-dipetiyhaiadioxgisidazelighate:
1-yl]-2-trifluoromethylbenzonitrile: NoFN N F F F O H,N 10 Analogously
to the method as described fot the-preparation of 61.2, 111.2 was reacted
with benzophenone imine to gj e60.1. Molecular weight 420.12
(C20H36F4N402); rete tiie Rr = 2.71 mig, [E]; MS (ESI): 421.08
(MI-1). 15 Example 264 0 " |
4-{2-[3-(6-Cyano-4'-f|uof:'phenyl )-5, RVI-ZA-dioxoimidazolidin
- I-ylmethyl]-5-fluorophenylamino}bepzenesulforramide: NO\NF p F HN
0 8-NH2 O 1) Preparation of
5-[3-(2-amino-4-fluorobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-I-
yl]-4'-fluorobiphenyl-2-carbonitrile (264.1):

5 The reaction of 204.2 with methyl 4-bromo-2-methoxybenzoate under conditions as

described for the preparation of the compound of Example 61 afforded methyl 4-{5-
fluoro-2-[3-(4-fluoro-3-trifluoromethyiphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-
ylmethylphenylamino}-2-methoxybenzoate (249). Molecular weight 577.16
(C23H24FsN20s); retention time R; = 4.06 min. [D]; MS (ES): 578.25 (MH").

10 As a further reaction product, the compound

Car

O

O
O

1
1
\ I
i
/‘\\\/N N\‘ \/

= i O\.\
FOE g 1
F (250} was obtained. Molecular weight 741.21

(C37H32F5N3O'8); retention time R, = 4.25 min. [D]; MS (ESD): 578.25 (MH").

15
Example 252: 4-{5-Fluoro-2-{3-(4-fluoro-3-trifluoromethyiphenyl)-5,5-dimethyl-2,4-

dioxoimidazelidin-1-ylmethyiiphenylamino }-2-methoxybenzoic acid:
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15

WO 2008/017381 215 PCT/EP2007/006594 N- / '}I~~%/ N/NF O/ F\
H,N Compound 253.2 (5-[3-(2-bromg-4-fluorobenzyl)-4,4-dimeth

WO 2@@%]&%§%lzohdln 1-yl]-4' fluoroblpr%é)ﬁyl 2-carbonitrile) was P&%Té@%%%’é/g%sw

for the preparation of 61.2, reacted with benzophenone imine to obtain
264.1. Molecular 5 weight 44615 (C25H20F2N402); retention time R, =
2.78 min. [E]; MS (ESI): 447. 1§(érii+) 2) Preparation of
4-{2-[3-(6-cyan-4'-fluoroly nﬂ@ )-5,5- dlmeghyl -2,4- dioxoimidazolidin-
| -ylmethyl] -5-fluorobhezy mln%} -dim hy amlno 10
methylidene]benzenes C?D«ngmlde (&g) ~NO'-~F FHN
O=S-N\ O N Compound 264.2 was talned by @he process as described
for the preparation of 68.4, by reaction of 264.1 with 68.3. Molecular
weight 656.20 (C34H30F2N604S); retention time Rt = 1.73 min. [F]; MS
(ESI): 657.15 (MH+). 15

The reaction of the ester 249 with potassium silanolate in tetrahydrofuran, as

described for the preparation of 248, afforded the carboxylic acid 252. Molecular

weight 563.14 (C37H22F3N305); retention time Ry = 1,95 min. [B]; MS (ESI): 564.15

(MH").

In an analogous manner, 251 ( F ) was obtained from 250.
Molecular weight 714,19 (C35H4FN;O3); retention time R, = 1.88 min. [B]; MS (ESI):

714.19 (MH").

Example 253: 5-{3-[2-(2,4-Difluorophenylamino)-4-fiuorobenzyl]-4,4-dimethyl-2,5-

dioxoimidazotidin-1-yi}-4'-fluorobiphenyl-2-carbonitrile:



3) Preparation of 4- {2-[3-(6-cyan-4'-fluorobiphenyl-3-yl)-5,5-dimethyl-2,4-
dioxoimidazolidin-I-yhnethyl]-5-fluorophenylamino}benzenesulfonarnide

WO 2098M1A% 2008/017381 216 PCT/EP$007/006594 Compotiftd 26844006594
obtained from 264.2 by treatment (80C) with concentrated hydrochloric
acid in dioxane. Moleculamweight 601,15 (C 31H25F2N504S); retention
time Rt = 2.60 min. [E]; MS (ESI):1602l24,(MHO). 5 Example 266:

6-{2-[3-(4-Cyano-3-trifluor ) pr%n 5,5:=dimethyl-2,4-
dioxoisnidazolidin-I-yhnethyl};5-fluo phd}nicotinic acid: ON-/\
N FFONN/OH F O a0 The reaction oth € ester 256 with potassium
silanolate in tetrahydrofuran, as described forthe preparation of 248,
afforded the carboxylic acid 266. Molecula ght 541.13
(C26H19F4N504); retention time Rr = 2.42 minME]; MS (ESI): 542.13
(MH+). 15 Example 267: Methyl
4-{5-fluoro-2-[3-(4-fluoro-)-thiophen-2-ylphenyl)-5,5-dimethyl-2,4-
di.oxoimidazolidin-I-ylmethyl]phenylamino}benzoate, salt with

triflorQRERIR aRIE A IE M F (ng-I{Z:@,4—diﬂu0rophenylamino)-4—ﬂuorobenzyi]-

4 4-dimethyl-2,5-dioxoimidazolidin-1-yl}-4'-fluorobiphenyl-2-carbonitriie,
molecular weight 558.16 (Cs1HaFsN4O»); retention time Ry = 2.38 min, [B]; MS
(ESI): 559.15 (MH")) was obtained similarly to the manner described for the
preparation of the compound of Example 223 via the sequence of 4-amino-2-
chlorobenzonitrile = 5-amino-4'-fluorobiphenyl-2-carbonitrile (253.3, 'H NMR:
7.54 - 7.49, m, 3H; 7.31, t, 2H, 6.61, m, 2H; 6.25, s, 2H) = 5-(4,4-dimethyl-2,5-
 dioxoimidazolidin-1-y1)-4'-fluorobiphenyl-2-carbonitrile (253.1, "TH NMR: 8.73, s, 1H;
8.09,d, 1H; 7.74, s, 1H; 7.65, m, 3H; 7.41, m, 2H; 1.42, 5, 6H) - 5-[3-(2-bromo-4-
fluorobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl]-4'-fluorobiphenyl-2-
carbonitrile (253.2, "HNMR: 8.1, d, 1H: 7.8, s, 1H; 7.75, &, 1H; 7.69 — 7.59, m, 4H;
7.41,t, 1H; 4.61, s, 2H; 1.4, 5, 6H) ~> 253 (from 253.2 by reaction with 2,4-

difluorophenylamine).

The compound of Example 256 (tert-butyl 4-{2-[3-(6-cyano-4"-fluorobiphenyl-3-yI)-3,5-
dimethyl-2,4-dioxoimidazolidin-1-yimethyl}-5-fluorophenylamino } benzoate, molecular
weight 622.23 (CasHFaN4Ou); retention time R, = 2.56 min. [B]; MS (ESI): 623.23 (MH ")

was obtained in an analogous manner from 253.2 with tert-butyl 4-aminobenzoate.
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WO 2¢0§/8t faphene-2-boronic acid, 90

HOSOFO 20 WO 2008/017381 217 PCT/EP2007/006594 1)
Preparation of 4-fluoro-3-thiophen-2-ylphenylamine (267.4). F /\ NH, 768
%ri/é of palladium(ll) acetdte I3PB2R{Yy 106594
2-dicyclohexylphosphino-2',6'-dimethoxy-1,1'-biphenyl, 1.7 g of potassium
5 phosphate and 562 mg of 3-chloro-4-fluoroaniline were added to 8 ml of
dry toluene. The mixture was stirred at 80C overnight under an argon

Exam@%?ﬁp here.FliGcooldIsactionmxtrg. Wasadmixed it watar and

ethyl acetate, and filtered, andthe filtrate was extracted by shaking three
times withf, g b Rihyl s et anditeluens: e compined organic
phases were dried over magnesium sultate and filtered, 10 and the filtrate
was concentrated under reduced pressure. The chromatographic
purification of the residue was effected by method [RP 1 ].
4-Fluoro-3-thiophen-2-yl- phenydamine (267.4) was obtained. Molecular
weight 193.03 (CiOHBFNS); retefition time R, = 1.18 min. [B]; MS (ESI):
235.08 (MH++ CH3CN). 15 ) Praparation of methyl
2-[3-(4-fluoro-3-thiophen iddZ ethyl- propionate (267.3):
F/\N O s According to 24 trifluoroacetic acid salt
of compound 267.4 was dissolved at room temperature in 5 ml of dry
tetrahydrofuran, admixed with 20 0.17 ml of triethylamine and then
admixed dropwise with a solution of 0.10 g of methyl
isocyanatomethylpropionate in 2 ml of dry tetrahydrofuran. The mixture

W8S reaction of 204.2 with 5-bromo-2-flucropyridine under conditions as described

for the preparation of the compound of Example 61 afforded I-[4-fluoro-2-(6-fiuoro-
pyridin-3-ylamino)benzyl]-3-(4-fluoro-3-trifluoromethylphenyl)-5,5-dimethyl-
imidazolidine-2,4-dione (254). Molecular weight 508.13 (Ca4Hi3FsN1Oy); retention

fime R, = 2.95 min. [E]; MS (ESI): 509.12 (MH "),

Example 255: Methyl 5-{5-fluoro-2-{ 3-{(4-fluoro-3-trifluoromethylphenyl)-5,5-dimethyl-2 4~

dioxoimidazolidin-1-ylmethyl]phenylamino } pyridine-2-carboxylate:

OH

No N

i H

. 0 N : RS

0
S

FF>J\F N -

G

The reaction of 204.2 with methyl 5-bromopyridine-2-carboxylate under conditions
as described for the preparation of the compound of Example 61 afforded methyl -

5-{5-fluoro-2-[3-(4-fluoro-3-trifiuoromethylphenyl}-5,5-dimethyl-2.4-



~ stirred at room temperature for 2 hours. For workup, the mixture was _
concentrated WO 2008/017381 218 PCT/EP2007/006594 ﬁgﬁf/éﬁﬁﬁbcﬁgo 6504

WO 28@@@&%8 land the residue was stirred with water, filtered, w
water and dried. Methyl

243{daflunrasBdthiophar:Ryiphenybrreidolyirmetypropionate2é2y /nddlccalar
was obtained. Molecular weight 336.39 (C16H17FN203S); retention time
Rz dnd6aminy (EL MSF(RSA); 38R MR p=3) Preparational (ESI): 549.11
3-(4-fluoro-3-thiophen-2-ylphenyl)-5,5-dimethylimidazolidine-2,4- dione
(28112); o\J/~\~ F S co 0.62 g of compound 267.3 was dissolved at room
temperature in 5 ml of dry 10 tetrahydrofuran, admixed with 0.62 ml of
concentrated hydrochloric acid and stirred at 80C for 2 h. The cooled
reaction mixture was taken up in ethyl acetate and washed with saturated
sodium hydrogencarbonate solution, and the organic phase was dried
over magnesium sulfate, filtered and concentrated under reduced
Exampleesswre- Thelesidpg 3wasistired-with slisaprogyhethersfitaieddand?, 4-
dried. 3-(4-Fluoro-3-thiophen-2-yl 15
phenyl)-&i&:dimehylimidazolidingy2jghaione (26 TR} \Was-abiaitedyvlic acid:
Molecular weight 304.06 (Cj5H13FN202S); retention time Rt = 2.25 min.
[E]; MS (ESI): 346.09 (MH++ ©H3CN), 4) Preparation of
1-(2-bromo-4-fluorobenzyl)-3-(#-flyoro-3-thiophen-2-ylphenyl)-5,5- 20
dimethylimidazolidine-2,4-di¢ ne\{zj(ZGS\Z.l)HQO F__NOBr
P h T
e TN 1
&)

The reaction of the ester 255 with potassium silanolate in tetrahydrofuran, as
described for the preparation of 248, afforded the carboxylic acid 257. Molecular
weight 534.13 (CasHioFsNaOu): retention time R, = 2.32 min. {D]; MS (ESD): 535.16

(MH™).

Example 258: 4w{2~[3m(6-Cyano~4*—ﬂu0robiphenyl-3—yl)—5,5-dimethyl~2,4-di0x0imidazolidin~

1-ylmethyl]-5-fluorophenylamino } henzoic acid:
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F WO 2008/017381 219 PCT/EP2007/006594 Under conditions as
described for the preparation of 1.2, compound 267.2 was reacted w

WO 2905¢Bha 44 -bromomethyl-4- quoroben%le?he and afforded 267.1. QIHI@EEI%W 006594

weight 490.01 (C22H"BrF2N202S); retention time Rr = 3.05 min. [E]; MS

(B850 mA 9308 MADoda)dr iepanationsef\meetiildived in 3.2 m! of dioxane,
{5-fluoro-2-[3-(4-fluoro-3-thiophen-2-ylphenyl)-5,5-

dimethvh2ddioyeimigazelidindmeihviphenyaminginenzrate: splfwith
trifluoroacetic acid (267): o0\ FF FHO -4jj~ eNF OOP_HN 6SO F

10 Fhe:fntharreagtion eb26%Awithmety 4 aminabenzoalBid@sted under

effected under conditions as described above for the preparation of

EXANRIE Presinge $d28 4 withiibeynolrGulay weighlcadRtdidad water and then
(C30H25F2N304S) was obtained; retention time Rt = 3.08 min. [E]; MS

(ER&)e 2222 ENIHHh 2 RXaPRle %@%HV'@E%6 17 (C32H24F2N4O4) was obtained;
4-(2-{3-[3-(5-acetylthiophen-2-yl)-4-fluorophenyl]-5,5-dimethyl-2,4-

diexaimidazebidin=lyimethy}oiflustqekenyleminqienzoate:

Example 259: 2-(4-{2-[3-(6-Cyano-4'-fluorobiphenyl-3-y1)-5,5-dimethyl-2,4~

dioxoimidazolidin- [ -yimethyl}-5-fluorophenylamino } phenyl)-2-

methylmalonic acid:

.N-\ o]

HO ©

The compound of Example 259 was, as described for the preparation of Example 233,
obtained via the corresponding tert-butyl ester. The di-tert-butyl ester 259.3 was
obtained via the sequence of 236.1 (di-tert-butyl 2~mefhy1~2~(4~nitropheny1)—
malonate; '"H NMR: 8.22, d, 2H; 7.64, d, 2H; 1.71, s, 3H; 1.41, s, 18H) = 236.2 (di-
tert-butyl 2-(4-aminophenyl)-2-methylmalonate hydrochioride; molecular weight (free
base} 321.19 (Cy5H27NOy); retention time Ry = 1.61 min. [C]; MS (ESI): 322.21
(MH")) = 259.3 (di-tert-butyl 2-(4-{2-[3-(6-cyano-4'-fluorobiphenyl-3-y1)-3,5-

dimethyl-2.4-dioxoimidazolidin-1-ylmethyl}-5-fluorophenylamino } phenyl)-2-



OFNeNSH Ny F O The compound of Example 268, (1 H NMR: 8.49,

wo 2Bodlgi BRE €, 3 798, 6 11 7,829 80 d, 28 7.99, 6 L1 Beoredfioaossos

3H; 7.13,d,1H;6.98-6.2, m, 3H; 456 s, 2H; 3.8, WO 2008/017381 220
PCT/EP2007/006594 s, 3H; 2.6, s, 3H; 1.38, s, 6H) was obtained in a
simitay hmahmetagothatadeseribed 368.3e Pheparation ditttrecoatmporhvdtofith 4N
Example 267, via the sequence of 3-chloro-4- fluoroaniline -*
14 5d(6chiminoa2idlinroptreryd)ioitiol em@pplijethafhinec(2684, weiglecald: 19
weight 235.04 (C12H10FNOS); retention time Rt= 1.54 min. [B]; MS (ESI):
5(Z36 7 (MIDs)) retamigtiytime R, = 2.59 min. [D]; MS (ESI): 639.30 (MH").
2-{3-[3-(5-acetylthiophen-2-yl)-4-fluorophenyljureido}- 2-methylpropionate
(268.3, molecular weight 378.43 (C18H19FN204S); retention time Rt =
1.36 min. [F]; MS (ESI): 379.05 (MH+)) - 3-[3-(5-acetylthiophen-2-yl)-4-
5 fluorophenyl]-5,5-dimethylimidazolidine-2,4-dione (268.2, molecular

weight 346.07 (C17H15FN203S); retention time Rt = 2.08 min. [E]; MS

Prepar@®n):c843018 (M) (2>A@ino-4-fluorobenzyl)-4,4-dimethyl-2,5-dioxoimidazolidin-
3-[3-(5-acetylthiophen-2-yl)-4-fluorophenyl]-1-(2-bromo-4-fluorobenzyl)-5,5
- dimethylimidazblitliret2 Andionetpdberzendieular weight 532.02
(C24H19BrF2N203S); retentlon time Rt 2.87 min. [E]; MS (ESI):

533.05/535.03 (MH+)) - 2
{3-[3-(5-acetylthiophen-2-yl)- )%yl] 5,5-dimethyl-
2,4-dioxoimidazolidin-1-ylméthyl}-5-#0d o@ ino)benzoate (268). 15
Example 269: Methyl
4-(2-{3-[3-(5-eyanothiophen-2-yl)-4-fluordgphenyl]-5,5-dimethyl-2,4-
dioxoimidazolidin-I-ylmethyl}-5-fluorophenylamino)benzoate: 0

10 Analogously to the method as described for the preparation of 61.2, 111.2 was reacted

with benzophenone imine to give 260.1. Molecular weight 420.12 (CyH;6FsN4O,);

retention time R, = 2.71 min. [E]; MS (ESI): 421.08 (MH").

15 Example 264: 4-{2-[3-(6-Cyano-4'-fluorobiphenyl-3-yl1}-5,5-dimethyl-2,4-dioxoimidazolidin-

I-ylmethyl}-5-fluorophenyiamino } benzenesulfonamide:

=~ )
O

T
B
o

1) Preparation of 5-[3-(2-amino-4-fluorobenzyl}-4.,4-dimethyl-2,5-dioxoimidazolidin-1-

yi}-4'-fluorobiphenyl-2-carbonitrile (264.1):
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F/-N0olH S ZN~ 11 O F O 20 The compound of Example 269,

cular weight 586.14 (C31H24E2N404S); retention tim
WO 2h{ﬁ§(’€[ﬁ%%5 (ESI): 587.17 (MH+)) was obtained in a smﬂar%réhﬁgé%@/m@%

2)

3)

that described for the preparation of the compound of Example 267, via
the sequence of 3-chloro-4- flu 03

08/017381 221
PCT/EP2007/006594 carbonitrité (269. ole weight 218.03 (Ci
1H7FN2S); retention time RT:=:4.74 niin. [Bﬁﬂ\%@?@so 260.19 (MH++
CH3CN)) 4 methyl 2-{3-[3- (% -cyanothiophen- 2xyl)-4-fluorophenyljureido }
-2-methylpropionate (269.3, molecular weight 361.40 (C17H16FN303S);
retRtin HINEs R 751 38R sl aMB dle Bii AR OB (Mt 4 3 -

5-[5- (4 4-dimethyl-2,5-dioxoimidazolidin-1-yl)-2-fluorophenyl]thiophene-2-

CRBORiHHHE. A6R:R. 1melecianweight 3292 Q8:ahaH] \%%Q%Saégeﬁ%ﬁqar the
time Rt _ 2.17 min. [E]; MS (ESI) 659 31 (2M + H+)) 9

51{1@ﬂ§rﬁgt&r@m5,fﬂé&ﬁ@9%ﬂy Benzophenone imine to obtain 264.1. Molecular
4,4-dimethyl-2,5-dioxoimidazolidin-1-yl]-2-fluorophenyl)thiophene-2
carbienitriad 26 9cL,s i NI 8: keB Qo Mindd R /=77 78l udid- 15 Y. §65-(F88): 4 7.12
4H; 7.29, 10 m, 1H; 4.61, s, 2H; 1.41, s, 6H) -4 methyl
4¢62143y[3-(5-cyanothiophen-2-yl)-4- fluorophenyl]
-5,5-dimethyl-2,4-dioxoimidazolidin-I-ylmethyl}-5-

fluorophenylamino)benzo ate (269). 15 Example 270:
4-{5-Fluoro-2-[3-(4-fluoro-3-thiophen-2-ylphenyl)-5,5-dimethyl-2,4-
diexpimidazolfdincybnetbylphanylamminoihenaoic,act]s Qifmethiil-2,4-

*%

dioxoimidazolidin-1-ylmethyl]-3-flucrophenylamino } -N-{ 1~dimethylamino-

methylidene]benzenesulfonamide (264.2):

.'/— \\--N

Compound 264.2 was obtained by the process as described for the preparation of
68.4, by reaction of 264.1 with 68.3. Molecular weight 656.20 (C33H3oFaNs04S);

retention time R, = 1.73 min. [F]; MS (ESI): 657.15 (MH").

Preparation of 4-{2-[3-(6-cyano-4'-fluorobiphenyl-3-yl)-5,5-dimethyl-2,4-

dioxoimidazolidin-1-ylmethyl]-5-fluorophenylamino } benzenesulfonamide (264):
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C\S OH F O The reaction of the ester 267 with potassium silanolate in

tetrahydrofuran, as 20 described for. the preparation of 248, g P
WO 2%%@001}?31 8 j’g%?%‘d’?/oom%

flacid 270. Molecular weighf547.13 (C29H23F2N
retention time RE = 2.69 min. [E]; MS (ESI): 548.22 (MH-). WO
2008{Pd 3812 822 RCH{ERA0PIH0659% Phhadmaselogieal testingnbrmitiged

tests: In vitro functional assays with recombinant cells: Function-testing

apsaysNVerR pederra e means 0ithe fhiRR teshaigue, ¢ Nuoremeltigition
5 Imaging Plate Reader", Molecular Devices Corp.). To this end,
ligandrpduosd:shangesvs (ks intcacetylangoncentration of Ca 2+ in
recombinant HEK293 cells, which expressed both a cannabinoid receptor
(CB 1 or C132) and G-protein Galphal.6, were determined. For the

studies, cells were sown into 96-well. microtiter plates (60 000 cells/well)
and left to grow overnight. The medium was removed and the cells were

10 incubated in buffer which contained the fluorescent dye Fluo-4. After

Exampli BRdngwith dysaibe cglinwerestiassiac,ost subsianceavas added

dissolved in buffer, the mixture was incubated for 20 minutes, a known
cannabidtigoiecgptotiagenishasie/plerhneedganisinvas nadaadt inchliffer
and, finally, the changes in the intracellular Ca2+ concentration were
measured in the FLIPR unit. 15 Resylts were presented as the
percentage change relati he/control (0%: analogous experiment

without test substancemépd oujTé rence agonist, i.e. only with buffer;
fept witho tance, but with reference

100%: analogous experiF
agonist in excess), and used to calc

d ctign curves, and IC50
values were determined. Results: i

e}

The reaction of the ester 256 with potassium silanolate in tetrahydrofuran, as
described for the preparation of 248, afforded the carboxylic acid 266. Molecular
weight 541.13 (CyeH oF4NsOy); retention time R, = 2.42 min. [E}; MS (ESI): 542.13

(MH™Y.

Example 267: Methyl 4-{5-fluoro-2-{3-(4-fluoro-3-thiophen-2-ylphenyl)-3,5-dimethyl-2,4-

dioxoimidazolidin-1-yimethyl]phenylamino } benzoate, salt with trifluoroacetic

acid:
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20 The values of the functional assay compared to the cannabinoid |
receptor including illustrative selectivities compared to the cannabinoid 2

WO 2fd8eptdp €an be taken from table | which follows. WO 2008/8£7A38E2893/006594

1)

2)

PCT/EP2007/006594 Table 1: Example No. hCB1R: FLIPR; IC50 [nM]

RoR fhiRRa! '%&J”NHH&B%%_ . 99‘1%1%&11%1 432244544 >

100 0 110.7>10000 141082021 2110 224 08>1000O 334
351536 11> 10000 37213870 39 40 30 41 28 42 12 > 10000 43
77 F NH,

==

S

768 mg of thiophene-2-boronic acid, 90 mg of palladium(I) acetate, 328 mg of
2-dicyclohexylphosphino-2°,6’-dimethoxy-1,1"-biphenyi, 1.7 g of potassium
phosphate and 562 mg of 3-chloro-4-fluoroaniline were added to 8 ml of dry toluene.
The mixture was stirred at 80°C overmight under an argon atmosphere. The cooled
reaction mixture was admixed with water and ethyl acetate, and filtered, and the
filtrate was extracted by shaking three times with a mixture of ethy! acetate and
toluene. The combined organic phases were dried over magnesium sulfate and filtered,
and the filtrate was concentrated under reduced pressure. The chromatographic
purification of the residue was effected by method [RP1]. 4-Fluoro-3-thiophen-2-yl-
phenylamine (267.4) was obtained. Molecular weight 193.03 (C,(HsFNS); retention

time R, = 1.18 min. [B]; MS (ESI): 235.08 (MH" + CH,CN).

Preparation of methyl 2-[3-(4-fluoro-3-thiophen-2-ylphenyljureido]-2-methyl-

propionate (267.3):

According to process "A’", 0.12 g of the rifluorcacetic acid salt of compound 267.4
was dissolved at room temperature in 5 ml of dry tetrahydrofuran, admixed with
0.17 ml of triethylamine and then admixed dropwise with a solution of 0.10 g of
methyl isocyanatomethylpropionate in 2 ml of dry tetrahydrofuran. The mixture was

stirred at room temperature for 2 hours. For workup, the mixture was concentrated



447 551056 8 > 10000 57 36 > 10000 60 2 > 10000 64 16 > 10000
25 > 10000 WO 2008/0? 1224 PCT/EPZOO?/%%@
WO 2?@%@44 72 24 73 7 > 10000 4 >10000 7549 >10 ! Bj@“%
10000 80 33 81 144 > 10000 82 52 i>10000 839 I>10000 857 >
16006 90u38pilN0ne, 91d30ex:HO0O AR ABVet 1QB00at0H Bleddd/washed with
10000 104 15
water and dried. Methyl 2-[3-(4-fluoro-3-thiophen-2-yiphenylyureido}-2-methyl-
propionate (267.3) was obtained. Molecular weight 336.39 (C;¢H;7FN,048); retention

time R = 1.46 min. [F]; MS (BST): 337.05 (MH™).

3) Preparation of 3-(4-fluoro-3-thiophen-2-yiphenyl)-5,5-dimethylimidazolidine-2,4-

dione (267.2):

j N
FMQNYIEH
e o
b 8

0.62 g of compound 267.3 was dissolved at room temperature in 5 ml of dry

10 -tetrahydrofuralz, admixed with 0.62 ml of concentrated hydrochloric acid and stirred at
80°C for 2 h. The cooled reaction mixture was taken up in ethyl acetate and washed
with saturated sodium hydrogencarbonate solution, and the organic phase was dried
over magnesium sulfate, filtered and concentrated under reduced pressure. The residue
was stirred with diisopropyl ether, filtered and dried. 3-(4-Fluoro-3-thiophen-2-yi-

15 phenyl)-5,5-dimethylimidazolidine-2,4-dione (267.2) was obtained. Molecular weight
304.06 (C15H13FN20,8); retention time R, = 2.25 min. [E]; MS (ESI): 346.09 (MH" +

CH;CN).

4) Preparation of 1-(2-bromo-4-fluorobenzyl)-3-(4-fluoro-3-thiophen-2-ylphenyl)-5,5-

20 dimethylimidazolidine-2,4-dione (267.1):
0
N
i >f ~
= © [ Br
- @(

|
E



10549 10612 1071112 1134 125110 1277 13032 13115 133
10 13511365 > 10000 137 > 10000 138 4 > 10000 140 > 10000 142

WO 28080000 8V0 2008/017381 225 PCT/EP2007/006594 1 143F3jIXERIN00/006594
144 > 10000 1451414811 1548 156 10 1589 159 2 164 137

Under conditions as described for the preparation of 1.2, compound 267.2 was reacted
with 2-bromo-1-bromomethyl-4-flucrobenzene and afforded 267.1. Molecular
weight 490.01 (CynH;BrFN>02S); retention time R, = 3.05 min. [E]; MS (ESI):

493.08 (MH").

5) Preparation of methyi 4- {5-fluoro-2-[3-(4-fluoro-3-thiophen-2-ylphenyl)-5,5-
dimethyl-2,4-dioxoimidazolidin-1-ylmethyl]phenylamino } benzoate, salt with

trifluoroacetic acid {267):

The further reaction of 267.1 with methyl 4-aminobenzoate was effected under
conditions as described above for the preparation of Example 1, stage 3. 267 with the
moiecular weight of 561.15 (CaoHasFaN3O45) was obtained, retention time R, = 3.08

min. [E]; MS (ESI): 562.28 (MH™).

Example 268: Methyl 4-(2-{3-[3-(5-acetylthiophen-2-yl)-4-fluorophenyl]-5,5-dimethyl-2,4-

dioxoimidazolidin-1-ylmethyl}-5-fluorophenylamino)benzoate:

The compound of Example 268, (EH NMR: 8.49, s, 1H; 8.01, d, 1H; 7.98, d, 1H; 7.82,

d, 2H; 7.69,d, 1H; 7.6 = 7.47, m, 3H; 7.13, 4, 1H, 6.98 - 6.2, m, 3H; 4.56, s, 2H; 3.8,
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s, 3H; 2.6, s, 3H; 1.38, s, 611) was obtained in a stmilar manner to that described for
the preparation of the compound of Example 267, via the sequence of 3-chloro-4-
fluoroaniline = 1-[5-(5-amino-2-fluorophenyl)thiophen-2-yl]ethanone (268.4,
molecular weight 235,04 (C:H(FNOS); retention time R; = 1.54 min. [B]; MS (ESI}):
236.17 (MH)) = methyl 2-{3-[3-(5-acetylthiophen-2-y1)-4-flucrophenylJureido} -
2-methylpropionate (268.3, molecular weight 378.43 (CgHsFN20O4S); retention tiine
R, = 1.36 min. [F}; MS (ESID): 379.05 (MH™)) = 3m{3-(5~acetylthiophen-2—yl)-4;
fluorophenyl]-5,5-dimethylimidazolidine-2,4-dione (268.2, molecular weight 346.07
(C7H,5FN,0;8); retention time Ry = 2.08 min. [EJ; MS (ESI): .347.18 (MH™)) =
3-[3-{5-acetylthiophen-2-yl)-4-fluorophenyl]-1-(2-bromo-4-fluorobenzyi)-5,5-
dimethylimidazolidine-2,4-dione (268.1, molecular weight 532.02
(Co4H1sBrF2N2058); retention time R, = 2.87 min. [E]; MS (ESI): 533.05/535.03
(MH")} 2> methyl 4-(2-{3-[3-(5-acetylthiophen-2-yl}-4-fluorophenyl]-5,5-dimethyl-

2, 4-dioxoimidazolidin-1-ylmethyl }-5-fluorophenylamino)benzoate (268).

Example 269: Methyl 4-(2-{3-[3-(5-cyanothiophen-2-vl)-4-fluorophenyl]-5,5-dimethyl-2 4-

dioxoimidazolidin-1-ylmethyl}-5-fluorophenylamino jbenzoate:

The compound of Example 269, (molecular weight 586.14 (CqH24FN4O4S); retention
time R, = 3.02 min. [E]; MS (ESI): 587.17 (MH ")) was obtained in a similar manner
to that described for the preparation of the compound of Example 267, via the

sequence of 3-chioro-4-fluoroaniline = 5-(5-amino-2-fluorophenyi)thiophene-2-
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24399 2467 253 29 254 2 25528 258 31 Binding to the CB |
receptor: 5 Test compounds: The compounds (3 1, 10 mM, 100% DMSO),

WO 2piFettetd frito 96-well PP microtiter Plates, were diluted with 2€ plBf 1806594

DMSO (dimethyl sulfoxide). Proceeding from this solution, further 3-fold

e B e S G b e R Rt e

6.1 of i | 96-well PP, microti .

T e oy Rl T P ormiophen-
d,f . . | - i |

;Sé%@-z;-r M4 ) M@%ﬁﬁ%\%-ﬁiﬁﬁgﬁ%ﬁgbm 2k issoWerhin 261 40

buffer e dilution series in the
' it )| I t The ¢ ; afi . . Bl +
R R R T A R e M Bl
t icroti ) .
e PR SR ARl Al L R e R e

WSA%bEﬁ?&%ié‘QEQﬂ‘HI{oﬁQaﬁ*ﬁtl&%F %2@».%6’{%‘& G0 @%)1 WELAORSime R, =
Tris-HCI 50 mM, BH 7.4 WO 2008/017381 227 PCT/EP2007/006594
'\’t@!?}%rﬁl{ﬁ[_'ﬂ]; MS (EST): 659.31 @M +H")) > 5-{5-[3-(2-bromo-4-fluorobenzyl)-
4,4-dimethyl-2,5-dioxoimidazolidin--yl}-2-fluorophenyl} thiophene-2-
carbonitrile (269.1, "H NMR: 8.1 —8.01, m, 2H; 7.77, d, 1H; 7.66 — 758, m, 4H; 7.29,
m, 1H; 4.61, s, 2H; 1.41, s, 6H) = methyl 4-(2-{3-[3-(5-cyanothiophen-2-yl}-4-
fluorophenyl}-5,5-dimethyl-2.4-dioxoimidazolidin- 1 -ylmethyl }-5-

fluorophenylamino)benzoate (269).

Example 276: 4-{5-Fluoro-2-{3-(4-fiuore-3-thiophen-2-ylphenyl}-5,5-dimethyl-2.4-

dioxoimidazolidin-1-yimethylIphenylamino} benzoic acid:

The reaction of the ester 267 with potassium stlanolate in tetrahydrofuran, as -
described for the preparation of 248, afforded the carboxylic acid 270. Molecular
weight 547.13 (CoeHaaFaN3O48); retention time Ry = 2.69 min. [E]; MS (ESI): 548.22

(MH™.
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15

20

EDTA 2.5 mM 'BSA (fatty acid-free) 0.2% Nonspecific binding AM 251 1
M _Compound in 1% DMSO 10 M to 0.0050 M Analysis of the data: Hi

WO 208pPoi 3 binding without addition o¥the compound Low cohtroRE3G0 /006594
binding in the presence of 1 M AM 251 5 The values were calculated

Pham%g}gé;ggiqggr{gged raw data. _ 100 * ~~ - (sample -lowcontrol) Inhibition
of ligand binding (%) (hlghcontro 1-lowconbrol ) The values reported were

In virAltajped as average values of a double determination. The IC50 values
were calculated from the measurements with the program XIfit, formula
205. Ki values were obtained from the IC50 and Kd values utilizing the

In vitre fendiprlssfesy Ao combberrt 488stc= concentration of the
radioligand) 1- Kd 10 Literature: Cheng, Y.-C., and Prusoff, W.H. (1973)

FunctiBiPehen: Rharmagel 2 f38R9-81 0% Mesakise K vauesofi@@Mplgorometric
compounds; Table 2: Example No. hCBIR; binding K; [nM] 1135 621 7

Imagid® P&ARGQ200840:088 D2E KCTpR2007/006594

To this end, ligand-induced changes in the intracellular concentration of Ca®" in recombinant
HEK293 cells, which expressed both a cannabinoid receptor (CB1 or CB2) and G-protein
Galphal 6, were determined. For the studies, cells were sown into 96-well microtiter plates
{60 000 cells/well) and left to grow overnight. The medium was removed and the cells were
incubated in buffer which contained the fluorescent dye Fluo-4. After this loading with dye,
the cells were washed, test substance was added dissolved in buffer, the mixture was
incubated for 20 minutes, a known cannabinoid receptor agonist as a reference agonist was
added in buffer and, finally, the changes in the intracellular Ca®' concentration were measured

i the FLIPR unit.

Resuits were presented as the percentage change relative to the control (0%: analogous
experiment without test substance and without reference agonist, i.e. only with buffer; 100%:
analogous experiment without test substance, but with reference agonist in excess), and used

to calculate dose/action curves, and ICsy values were determined.
Resulis:

The values of the functional assay compared to the cannabinoid ! receptor including
illustrative selectivities compared to the cannabinoid 2 receptor can be taken from table 1

which foilows.



9131024 111 1209 1309 152 162 173 185 195 2310 2411
256 2639 2717 2887 29107 323 3414 421 5011 512 523 53

WO 2008815356 3 60 1 223 PCT/EP2007/006594
Table 1:

Example No. hCB1R: FLIPR; IC5; [nM] hCB2R: FLIPR; ICs) [nM]
I 10 > 10000
2 11 > 10000
3 22

4 4

5 44 > 10000
11 0.7 > 10000
14 108

20 21

21 10

22 46

30 208 > 10000
33 4

35 15

36 11 > 10000
37 21

38 70

39 69

40 30

41 28

42 12 > 10000
43 77

44 7

55 10

56 8 > 10000
57 36 > 10000
60 2 > 10000
64 16 > 10000
65 145

66 25 > 10000




6119 6216 639 645 667 67 1 WO 2008/017381 229
PCT/EP2007/006594 68 16 - ~i 69 113 7027 1105 1111 1121 1205

WO 2060233898 2 129 10 1326 134 £2[37 51 140 26 142 3PE4AQ094406594
6 151155 15320 1575

67 - i = 10000
63 7

7 24

73 7 16000
74 7 > 10000
75 79 >710000
78 V. > 10000
50 33

31 144 = 10000
32 52 16000
2 9 > 10000
83 7 =~ 10000
30 39 > 10000
91 30 = 10000
5 37 10000
33 3T

57 7 16000
104 s

105 79

106 B

107 112

113 3

125 110

127 7

130 32

131 s

133 0

135 1

136 5 > 10000
137 16000
3% 3 >10000
140 > 10000
1% 16000




WO 2EHER2007/006594 227 36 It cartb® seen from the test d&taAE b/ /006594

1603 1618 16516 167 7 170113 171120 1728 17334 174 144
176 130 17916 2236 224 4 6 WO 2008/017381 230

inventive compounds of the formula | act as CB IR antagonists and are

ahla

143 therefore-very-stitapte-for-treating-metabolic s ll’"l"""l"g, type-Tdiabetes
and obesity. 5 In|Vivo tests: "Milk consumption in miice” The test is used to

144 study the anorexigenic potency of the test substahedt Female NMRI
mice;—25-35-gin-wejght-are-used—Fhe-mice-ate-aceustomed-te-the

145 ] itiond 4o :
housing conditions tor at least 10 one week and to the condensed milk

148 supplied for 2 daysi The feed is removed from|the mice for 24 hours, but
they-have-constant-access-to-water-On-the-day-of-the-experiment;-the

154 animals are put infindividual cages; the cage lids can accommodate the

156 pipettes filled withimilk. The test substances are administered orally,
. . I | . ) .

158 put in their cages 9

159 2

164 137

166 76

169 9

175 9

177 1

178 4

180 1

181 8

190 76

197 19

198 23

200 8

201 5

204 46

205 17

206 24

208 13

209 62

213 117

221 10

227 16

228 61

232 112

233 22

238 10
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15

WO 20eHaVitrof the animals are noted. 2Aftagonization of CB | 1h&ditedd7/006594

15 and receive access to the milk 30 min later. The milk consumption is
read off every 30 min over 7 hours; at the same time, obvious changes in

hypothermia™ The test is used to measure the potency of cannabinoid CBI

rarantar-{

antacAanice

239

R 1) te- \NAlhat D0+ A
IUbC}JLUI \bD .L) rTIiL@SJUIIIDLb. vViTdl ZU1S 111cay
istSto be tested are capable of preventing or of

the CB1 antago

ol +la + +.%. Ininla
UiTu 15 UTC TATCTIU LU WInCrt

240

antagonizing hyp

OB QL. oun.AAQL

othermia induced by a CB 1 agonist. Female NMRI mice,

nnnnnnnn

243

o vkt
209" YIrvwertgrit

conditions for at

ara-licod--Tho-mice-ara-aeet
CUSTUTTTIC TImoearc-acoy

gast one week. At time 0 min

, the animals are treated

246

orally, intravenou

tactad 200.min-la
L4 Ee ) s v w

sty or intraperitoneally with th

ar-the CR1 anonict- CREE QA4

e CB 1 25 antagonist to be

0125 malka—ic

253

DU TTIITT TCC

administered WQ

A\ ) LLELA i =g == gu = ugul LLE®A A B L ey o

08/017381 231 PCT/EP2(

[ETES AL NS [RANY FRR IS

D07/006594 to the mice

254

intraperitoneally.

This brings about a fall in the

body temperature by 5-6C

within 30 . min _The hodv. temnerature.-is.-measured rectally for the first time
WHAHHR—s Y- teperatdre-ls-measureg-frectamy/torne-Hrst-ime

vvvvv y

255 30 min before the st substance administration and then every 30 min

258  after this adminigtrgtion, It appropriate immediately before a substance

administration,-over-4-hours..5 The potency.of the test-substances-is—

reported as the percentage decrease in the area under the
temperature-time curve which is formed firstly by the average basal
temperature, and secondly by the temperature-time curve, of the animals
treated exclusively with the CB1 antagonist. 10 "Intestinal motility in mice"
The method serves firstly to study the influence of test substances
. .. themselves on the small intestinal motility, and secondly to study to what
Bmd”é%&%ﬁ“%g@&ﬁ@%‘i’@“?ﬁduced effects on the small intestinal motility can be

res AL SenER, YRl NSk et s,
i 225 S0 S T D B SRCIamE L I D
from tpi%u%ro hggg,t?g)(hgrag—efgl%niﬁggg CS%%SSS“FQTE\:N L%E re'rt-gﬂgn by transferring 10 ui in each
case to a new PP microtiter plate and adding a further 20 ul of 100% DMSO. In each case

6 wl of these solutions were transferred into new 96-well PP microtiter platés and made up
with 144 ul of assay buffer. The end concentrations ranged from 10 HM t0 0.005 pM.
Negative control: AM 251, dissolved in assay buffer with 1% DMSO, was added to the
dilution series in the microtiter plates as a control. The end concentration was I pM.

Blank control: assay buffer with 1% DMSO was added to the dilution series of the microtiter

plates as a blank control.

Summary of the assay parameters:

Assay volume 200 !
Receptor CHO-K1/ cannabinoid CB1 _
. 2 ug/ well
Protein
Ligand ["H]-SR141716A 0.5 nM
0.0195 pCi/ well
fons - Tris-HCI 50 mM, pH 7.4
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test substances are administered orally, intravenously, subcutaneously,
but not intraperitoneally. If a specific effect is to be antagonized, the test

WO 2Q0H8tE8 is administered 20 30-128 Min before the specificP EffebtarBp006394
min after this administration, a defined amount of a dyed, non-caloric filler

IS introduced into the $ Gh by gavage. After a further 30 min (the _dygd
. . . . . . . i
g 9 ILintestine-at-this-point).-the-animals-are

sacrificed and the smaftitéstine is dissected. The intestinal motiliy/igM

reported as the passagB3A tifettdyed filer) compared to the total lengthwf

. Nonspél 11

Fy ) . H it i : -+ A + +. ££ P o + 1 41
UTE ].CI Il:l’ri:lrllldullgcbt.lllc 11 %Wlélﬁlf: llUdl._llIUlll. cIeCl I-b LO- ep_uueu aS LIITA’ M
erence of this passage to the vehicle control, likewise in percent. (6)

Comp2008/017381 232 PCTIEP20DNBIB594 Claims: 1. A compaunehdisne0050 uM

formttaT-5R2ZRITR3EWD; O R RANRER7TRO(CHZ)p RERIORS
Anal Is.in \{L\/H;gfg]lgmo‘ R, R' are each independently H, (Cj-C6)-alkyl, where (C]
y-&%-a Kyl maybe substituted by halogen, O-R14, S(0O),,,-R12 or
righ QYRIER1S: of R B inaiefoum uing hidng famdvee to eign
car ac

on atoms, where orte carbon atom may be re ed by 0, S(0),,,,

Low c'c\)llﬁr](')%: or NRlSﬁ&%uthﬁE ’i%’%ie%;iésgnge & I?’uﬂll AM 251

The values were calculated using the corrected raw data.

iple —low /
Inhibition of ligand binding (%) =100 * (1 - Lample Zlowconiol ) _ )

{ highcontro 1-lowcontrol )

The values reported were obtained as average values of a double determination. The ICsg
values were calculated from the measurements with the program XIlfit, formula 205. Ki
values were obtained from the ICsy and Kd values utilizing the Cheng-Prusoff equation:

1050
15 E (C= concentration of the radioligand)
' Kd

Ki=

Literature: Cheng, Y.-C., and Prusoff, W.H. (1973) Biochem. Pharmaco} 22, 3099-3108

Results: K; values of example o@mpdunds; Table 2:

Example No. hCBI1R; binding K; [nM]

Oop =3 hi Lh
—
Ln




pisl,2,3,4,5 20qis1,2,3,4;,ris2,3,4,5,6; 25vis0,1, 2, 3,4, WO
2008/017381 233 PCT/EP2007/006594 A, D, E, G, L are each

WO Zﬂf?éé(ﬂgﬁééntly C or N, where there &R0 corresponding RI, FEE%PﬁW”O%SM
R5 substituent when they are defined as N; RI, R2, R3, R4, R5 are each

9 independently 1, F, CI, Br, T, CN, N3, NC, NOZ, CF3, (C1-Cs)- 5 alkyl,
(C3-Cs)-cycloalkyl, (CH2)n [(C3-C8)-cycloalkenyl], (CH2)g [(C3-Cs)-

10 cycloalkyl], (CH2),,-[(C7.Cr2)-bicycloalkyl],

{1 (CHZJ*=[(C7_CZ)-bicyctoatkenyll, (CH2)n-[(C7-Cr2)stricycloalkyl],

' adamantan-1tyl, adarnantan-2-yl, (CHz), aryl, (CH2)"-heteroaryl, OCF3,

12 O-RII, NR13R®%, NH-CN, S(O),, R12, S02-NH2, SP2-N=CH-N(CH3)2,

13 S02=NH-CO=-R 12, S02-NH-CO-NHR12,S02-NH-CQ 10 R16,
SO2-NH-[(Ci-Cs)-alkyl], S02-NH-[(C3-C8)-cycloalky|], S02-NH-(CH2)1-

15 OH, S02-NH- (ZHZ)n aryl, SO2-NH-(CH2)"-heteroaryl,

T SO2=-N[(C1t-C8}ratkyl}2;—S02-R16, SFE5;CO-O[(Cj-Cs)-alkyl],
CO-OJ(C3-Cs)-cycloalkyl], CO-O-(CH2),-NH2, CO-0-(CH2)a aryl,

17  CO-O-(CH2)"-Beteroaryl, CO-NH2, CO-NH-CN, CO:NH-[(Cr-Cs)-alkyl],
T 15-CO-NH-(EH2)r-OH;CO=-N[(€-Cs)=alkylj2r-CO=-NH-[(C3-Cs)-cycloalkyl],
CO-N[(C3-Cqg)-cycloalkyl]2, C(=NH)-O-[(C-C6-alkyl)], C(=NH)-NH2,

19  C(=NH)-NHOH; C(=NH)-[NHO- (C C6) aIkyI] C( NH)-NR12R13, C(=NH)-

3 R16;-C(=NR13}-NR12R13; €O-NH-S562-R16;€CO-NH-SO2-NHR12,
CO-R16, COO{ CO-(C-Cs)-alkyl, CO-(C3-C8)-cycloalkyl, CO-(CH2),;

24  [(C_Cr2) 20 bchcIoaIkyI] CO-(CH2),; [(C2-C2)- trlcy( loalkyl], CO-aryl,
CO-_hataraar CHOEN arnd . CHOMH) hetarasns

25 A\~ - IlbLblUULIy g\./l l\\JI I} ulyl, A | I\UI I} IICtCIUalyI,
CHI[O-(Cr-C6)-alkyl]-aryl, CH[O-(C1-C6)- alkyl]-heteroaryl, CHF-aryl,

26  CHF-heteroanytoCF2-aryl, CF2-heteroaryl, CHO,

27 17

28 &7

29 107

32 3

34 14

42 1

50 11

51 2

52 3

53 2

55 8

56 3

60 1

61 19

62 16

63 9

64 5

66 7

67 1




CH2-OH, CH2-CN, CH2-0-R12, CH2-O-(CH2), CO-O[(Ci-Cs)-alkyl],

CH2-O-

CH2)"-CO-NH2, CH2-0-(CH2)g COOH, 25 where the

al

WO 2@4¢1alkyi! cyeloalkenyl, blcycloalky?zglcycloalkenyl and tnc@@lgﬁ%ﬁoow 006594
radicals may be substituted by fluorine atoms and where the aryl or

68

heteroaryt radicg

C6)-cycloalky

. O-(C-C6)-alkyl, S(Q).n (C-C6)-alkyl,

fsTmaybe substituted by hatogen, ON, (Cr-C6)-alkyl, (C3-

S02-NH2, COOH,

69

CONHZ2, CO-

O(E31-C6)-alkyl, CO-(Cr-C6)-alkyl and where the alkyl

70

' 20
raditdlis SU T,

each independently Rl |, NR17-bicyclic heterocycle,

be-substituted-by fluorine-atoms; R%, R7, R8, R9, RIO are

NR17-aryl,

110

NR17- heterocu‘yl, where the aryl or heteroaryl radica

A AA L2009

ilt

Ur—vv LUUOIL

nonaromatic ¢

001 DDA DT IEDO.AATZIOOLEOAA o
IQOJ. 2074 T CTIErF 20079V 0094 0O-11
arbon ring in which one or more CH o

| may be fused to a 5-
embered aromatic or
I CH2 groups may be

112

replaced by o

nanaraomatie

120

where the blcy?I

xj/gen atoms and where the 5- or 6-me
benr ||||u may be-substitutedb 19)'4 I_ =0 or (CI C6) alkyl and
ic heterocycle may contain from 9 tg

mbered aromatic or

12 5 ring members

126

and up to five
N--NR20O..-0

QM or CH2 groups may each mdepen

(O] o =0 -andinhar

dently be replaced by

128

N INITRZ O Uy

bicyclic hetero

nd o-the r-h
g}.l. yy U1 \/—U (J.Ilu \IVIICIC arc (J.I_yl UI T

cle may be unsubstituted or mono-

oteroaryl radical or
or polysubstituted by

129

R11, F, Cl, Br,

10CN, N3, NC, NO2, CF3, (CH2),,-O-

‘I—I’)\r\ ('\ f‘l—l/f‘l—l'){'\l_l\’) (CH2\0 f\ (CH]

R11, (CH2),; O- 10

132

(CH2).-OH /(
\VI Il_l’ A ) l’

NH2, (CH2),,

II} \ T T4 / \VII

12(CH2), -CO-NH-(CH2) —OH, (CH2),

H2),,-CO-0O-(CH2),-
O-sugar, (CH2)"-

134

O-sugar acid,

nlllr‘urnnldn (

D-RI3,-OCE3; l(‘l—l’)\

(&H2)n O-glucoside, (CH2)"-O-galactoside, (CH2)n O-

@] (("l—l’)\r l\II—I’) (

{CH2),,-NH-RI 1,

137

goroth- G- S

(CH2) -N[(CH

D34-CO-0(CI-C6)-alkyl]2, (CH.),-N[(CH2)q-COOH]2, 15

140

(CH2),; N[(CH
(CH2)11-NH-

CN,(CH2)n NH-S02-R16,-(CH2)"-NH

26-CONH2]2, (CH2),-NA-R13, (CH2)

"_N(R13)2,
(CH2)n SO2-R12,

142

3

144

19

149

6

151

155

153

20

157

160

161

165

16

167

170

113

171

120

172

173

34

174

144

176

130

179

16

223

224
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25

(CH2)n NR12-CO-R16, (CH2),,-NR12-CO-NR12R13, (CH2)n NR12-
CO-N(R12)2, (CH2),,-NR12-CO-NHR] 1, (CH2)n NH-C(=NH)-NF

WO 208942) Nili-C(=NH)-R16, (CH2), -NH-E(=NH)-NHR12, (CH )_%'}ﬁﬂzoow 006594
NRI2-C(=NRI3)-NHR12, (CH2),-NR12-C(=NR12)-NR12R13,

555 (CH2)11-NH{GH2),-CO-O-(CHZ2),-NHZ, (CH2),,-NA-(CH2)" -CO-NH-
[(C1-Cs)-alkyl], (CH2), NH=(CH2)._-CO-NH=(CH2) -OH, (CH2)n NH-

(CH2), -CO-N[(Ci-C8)-alkyl]2, (CH2)n NH-(CH2)" -CO-NH-[(C3-C8)-
cycloalkyl], (CH2)n NH-é%HZ). -CO-N[(C3-Cs)-cycloalkyl]2, (CH?, 25

It can hgsacpdien) shetssoteti )-%&yrysemeommoe(éﬁ-@@é@ﬂ@c@ BB IR

antago%@@@é%ﬂa?’g%gl%@o'?&f @%%Zé%@%%ﬁﬁgq{%ﬂic syndrome, type II diabetes
(CH2)"-NH-C(CH3)2-CO-0O-(CH2)r-NH2, (CH2)r NH-

and obeRiBH3)2-CO-0-(CH2)"-aryl, (CH2)"-NH-C(CH3)2-CO-O-(CH2)r
heteroaryl, (CH2)"-NH-C(CH3)2-CO-NH2, (CH2)n-NH-C(CH3)2-CO-
NH-[(Ci-Cs)-alkyl], (CH2)n NH-C(CH3)2-CO-NH-(CH2)r-OH, (CH2). 5

In vivdERG(CH3)2-CO-NJ[(Ci-Cs)-alkyl]2, (CH2)"-NH-(CH3)2-CO-NH-[(C3-
C8)-cycloalkyl], (CH2)r,-NH-C(CH3)2-CO-N[(C3-Cg)-cycloalkyl]2, (CH2)o

Milk MAGESHRIIGRAQH, S(0),,,-R12, S02-R16, S02-N=CH 00 S-N=< N
N(CH3)2, ¢"3, S02-NH-CO-R12, S02-NHR12, S02-NH (CH2)r-OH,

The teS02 NG Sehivatky HRor2 Q2N E k&) Nl SH 38 LQOHA D NINERT mice,
(CH2)g CN, (CH2), CO-NH-CN, (CH2),-CO-NH- piperidin-1-yl,

25-35 (Gh 3)erG0 M &Q2INEIRLE o€ kb2 iso@dy b B2hdRBn  CHEA) 16 @r at least
(CH2)"-C(=NH)-NH2, (CHz)"-C(=NH)-NHOH,

one w&EHAN- (R thnke €G- G alid/ h(CHB)s,-C(=NH)(R16), (CH2),
C(=NR13)NHR12, (CH2)"-C(=NR12)NR12R13, (CH2)" _

The feed 1s removed from the mice for 24 hours, but they have constant access to water. On

the day of the experiment, the animals are put in individual cages; the cage lids can

accommodate the pipettes filled with milk. The test substances are administered orally,

intraperitoneally or subcutaneously. After the administration, the mice are puf in their cages

and receive access to the milk 30 min later. The milk consumption is read off every 30 min

over 7 hours; at the same time, obvious changes in behavior of the animals are noted.

" Antagonization of CBl-mediated hypothermia”

The test is used to measure the potency of cannabinoid CB1 receptor (CB1) antagonists. What
is measured is the extent to which the CB1 antagonists to be tested are capable of preventing
or of antagonizing hypothermiza induced by a CBI1 agonist.

Female NMRI mice, 25-35 g in weight, are used. The mice are accustomed to the housing
conditions for at least one week.

At time 0 min, the animals are treated orally, intravenously or intraperitoneally with the CB1

antagonist to be tested. 30 min later, the CB1 agonist CP55.940, 1.25 mg/kg, 1s administered
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20

235

15 C(=NH)O[(Ci-C5)-alkyl], where the alkyl and cycloalkyl radicals may
WO 20 substituted by fluorine atoms angiwhere the aryl or heterparylE redicalsns 594
may be substituted by halogen, CN, (C1-C6)-alkyl, (C3-C6)- cycloalkyl,
O-(Cj-C6)-alkyl, S%O),,,-_(Cl;CG)-alkyl, S02-NH2, COOH, CONH2, o
to the eisey{CIREBIOARIY COhiEcTiee) ARyl At \Whéhe MREvAIRpPSE paiex|§-6°C within

~maybe substituted by fluorine-atoms; F, Cl, Br, 1, CN, N3, NC, N
30 mu(éﬁ}/

Q2, CF3,
2}99_@_@;1@@@;1@@ @q@mﬁlﬁ@ﬁ]&fﬂ%ﬁ@j@ﬁ%@gé%pﬁg,before the test
(CH2)"-0-(CH2)n-CO-0O-(CH2)r-NH2, (CH2)n O- (CH2),-CO-NH-(CH2)r
substagsf afeiB e g, TeHDyes UG é@%,t}‘@-@)ﬁ‘l@‘ PHOBIRFIE L
236 PCT/EP2007/006594 glucoside, (CH2),,-O-galactoside,

- immediel) bERHFCBIRIRES SIRINISTENS O\EHAARH-R11, (CH2),-NH-R13,

(CH2),,-NH-CN, (CH2)n NH-S0O2-R16, (CH2) -NH-(CH2)"-SO2-R12,
The pq@%qﬁqm*@%@mtf@%@ﬁ Q%qqul%_ é@pwwféi’ecrease in the area under the
(CH2)n-NR12-CO-N(RI2)2, (CH2)n-NR12-CO-NHR11, (CH2)n 5
tempeRYLEERGHNA I ERS) RIRII SENHI RIS SRS ETERRHR 2,

seconc{é E%}ﬂgﬁé@;ﬁgé%g&%ﬁf@a x ER)%}I%%_%: AR u%?{:'éh'? ]xifzﬂﬁzl]f ¢ CBI1

-CO-NH-[(C1-Cg)- alicyl], (CH2), NH-(CH2)" -CO-NH-(CH2),-OH, (CH2)n
antagoQis:(CH2)" -CO- N[(C1-C8)-alkyl]2, (CH2), NH-(CH2)"
-CO-NH-[(C3-C8)-cycloalkyl], (CH2),, 10 NH-(CH2)"
-CO-N[(C3-C8)-cycloalkyl]2, (CH2) -NH-C(CH3)2-CO-O(C-C8)- alkyl,
. (CH2)11-NH-C(CHB)2-CO-O(C3-C8)-cycloalkyl, (CH2)"-NH-C(CH3)2-CO-
Intestg 11%% INHS BER2), NH-C(CH3)2-CO-0-(CH2)1-aryl, (CH2)

The 111%5%%%%?@&%%%}%5 %&?ﬁ%ﬁ%{%%%%}%%&%z nst'z\alzg_clz-e(é: {%}!}3 s)e%{f(é:s()c}_rlN tIE'eZ Small
O e S T
e QL SO SO NSRRI s s,
intestinal passage by the cannabinoid CB1 agonist CP55.940.

Female NMRI mice with a weight of 25-35 g are used. The mice are accustomed to the
housing conditions for at least one week.

The feed is removed from the mice for 24 hours, but they have constant access to water. The
test substances are administered orally, intravenously, subcutaneously, but not
intraperitoneally. If a specific effect is to be antagonized, the test substance is administered
30-120 min before the specific effector. 30 min after this administration, a defined amount of
a dyed, non-caloric filler is introduced into the stomach by gavage. After a further 30 min (the
dyed filler has about 80% fiiled the small intestine at this point), the animals are sacrificed
and the small intestine is dissected. The intestinal motility is reported as the passage of the

dyed filler compared to the total length of the small intestine in percent. A treatment effect is

reported as the difference of this passage to the vehicle control, likewise in percent.
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0 S-N N CH3 S02-NH-C0O-R12 S02-NHR12 S02-NH- CH2),-OH SO > ( z-
N[(Cj-C8)-alkyl]2, S02-NH-(CH2),. NH2, SF5, COOH, CONHZ2,
WO 2(0#2Jd3EN, 20 (CH2),1 CO-NH-CNJ3ECH2)n CO-NH-piperidia-T4E2007/006594
(CH2)"-CO-NH-S0O2 NHR12, (CH2)n CO-NH-S02-R18, (CH2),,-CHO,
(CH2)n C(=N'H)NH2, (CH2)"- C(=NH)NHOH, (CH2)"-C(=NH)(R16), (CH2)
C(=NR13)NH.R12, (CH2)"- C(=NR12)NR12R13,
ClaimgfCHZ2),,-C(=NH)OI[(C1-C6)-alkyl], where the alkyl and cycloalkyl radicals
may be substituted by fluorine atoms and where the aryl or WO
2008/017381 237 PCT/EP2007/006594 heteroaryl radicals maybe
1. substintedndyhtlegenn@M] (Ci-C6)-alkyl, (C3-C6)- cycloalkyl,
0-(Ci-C6)-alkyl, S(0),, (C-C6)-alkyl, S02-NH2, COOH, CONHZ2i
CO-[O(Ci-C6)-alkyl], CO-(Ci-C6)-alkyl and where the alkyl radicals may be
substituted by fluttthe atoms; 5 where at least one of the R6, R7, R8, R9
and R10 radicals is Iway&’de@ed as NR1 7-aryl or NRI7-bicyclic
heterocycle%ﬁﬂg;’lﬂ heteroaryll; wRere one of the four radical pairs of R6
and R7, or R7 a ‘;jr'lmz\/ﬁgpor R9 and RIO 10 may in each
case togethel;g%N fﬁe -CHZ2yCHZ-CH2- or -CHZ&EH2- Cﬁ; CH2- groups
in which up't - gr ay be replaced\py -0¢ and where the
-CH2-CH2-CH2- or - CH -CH2-C -CH2 groups .
F, (CI-C8)-alkyl or =0; R11 is H, (CI-€8}alRyT,
(C2-Cio)-alkynyl, (C3-C8)- cycloalkyl 15 (CH2)g-[( )-cycloalkyl],
_ ' yll,
(CH2z)"-[(C3-Co)-bicycloalkenyl], (CH2)n [(C7-C2)- tricycloalkyl],
(CH2)"-aryl, (CH2),-C0-[0-(C-C8)-alkyl], (CH2)"-CO-[O-(C3-

in which

be substltuted by

R, R’ are each independently H, (C;-C¢)-alkyl, where (C;-Ce)-alkyl may be
substituted by halogen, O-R14, S{0),,-R12 or NR13R15;
or R and R’ together form a ring having from three to eight carbon atoms, where one carbon

atom may be replaced by O, S(O)m, NR13 or NR15;

m is0, 1, 2;

n is0,1,2,3,4;
p is1,2,3,4,5;
q 181,2,3,4;

r i52,3,4, 5.6
v 180, 1,2, 3, 4;
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WO zé@a@

R1, RIB3cKeh- &Ren%@@hﬁﬂ%@?d@i’gy énil dHC g

Cs)-cycloalkyl], (CH2)"-CO-[(Ci-C8)-alkyl],

CHzgn -CO-[(C3-Cs)-cycloalkyl], (CH2) -CO-aryl, (CH2)n CO-heteroar ;/
A38D-[0-(CH2) aryl], (CH2)" 26°¢0-[0-(CH2) heteroarli: [GH3fly /006594

CO-NH2, (CH2)g-COON, (CH2)q CO-NH-CN,

A, D, KcH2)-BIOUQRIQ5E el Ff‘ﬁ%ﬂ NCHr RO &Heaorlta {&RH2MD, RS,

P(O)(OH)(O-CH2- aryl) (CH2),rP(0)(0-CH2-aryl)2, (CH2),-P(O)(OH)2,
(CH2)"-8bFH restaresionHbey ersiiosdNeiC1-C8)- alkyl], (CH2)n
CO-N[(C1-C8)-alky1]2, (CH2)-CO-NH-[(C3-C8)- cycloalkyl] 25

(CH2)"-CO-N[(C3-C8)-cycloalkyl]2, (C2-Clo alken -CO- %&Cl C6)- aIkyI%
am%ypéﬁf -Cs)

O[(Cr-Ca)ralkyth, (€3- %%gﬂk bﬁgl\l@ fi% Glaraleny @@@Hv (Cs-Cs)-

(CH2)n C 5t (co -0(C1 CGéaIk ! CR21(CONI;|‘&) )n
CR21(COBrEyEHH cior22 etk dby Gl e )ﬁé@yo oalkenyl],

CRZlR (€] R GHL 16 ar
(CH2).- %@é&gzﬁ%ﬁcga{aﬁ%gg%aﬂ ~EQdRdntan-2-y1, (CHy),-arvl,

(CH2)"-€(ErgIEieony (@§E¥89c§é|lyalﬁ%§/ ERER2)YH-CN. S(0)arR12, SO;-NHo,

C(CH3) 3600 (ENAIN 2 G HRIN-CHTH 3) SOMNPHEO N AN, $OFYH-CO-
WO 2008/017381 238 PCT/EP2007/006594

C(CH3) R oS8 HAf CridrersHii] (%PFZWCQ%@ BE N kSN H-(CHo)-
C(CH3) 1L QeNHH(CEIE])-ay BACNR) (O B2A @YINAC NR)G 1@k alkyl],,

(CH2)n C(CH3)2-CO- ’9501 C8)-alky
(CH2). éé% 0. 8 (i1 By éi}]iXBamyu

(CH2)"-C(E B2 CO-M TGy aalkyiiz), (R HR) G (S HIRY, GO OH,

(c(icH:ﬁ)@%%&“ﬁﬁc O e R e i g
alkenyl, catiqyny{ @ngh cyaipatkyiNbicyaiQaiidy gy alaalkenyl @nd's)-cycloalkyl],
ieyslolieryjadcals moy e sty fuorng o e
(Ci-C6)-alepli{(-BHTOHeywlaslkyl, Iﬁi@(@@@)aﬁ‘im S EASRICR)FRIKYEENH)-
SR £O04 SO S0(C) GBIk CRUCKERLAIARR, coni,
COOH, CO-(C;-Cy)-alkyl, CO-{C3-Cg)-cycloalkyl, CO-(CH2)y-[{C7.Ci)-
bicycloalkyll, CO-(CHy)u-[(Co-Cro)-tricycloalkyl], CO-aryl, CO-heteroaryl,
CH(OH)-aryl, CH(OH)-heteroaryl, CH[ O~(C-Cg)-alkyli}-aryl, CH[O-(C;-Ce)-
alkyl]-heteroaryl, CHF-aryl, CHF-heteroaryl, CF;-aryl, CF;-heteroaryl, CHO,
CH,-0OH, CH»-CN, CH,-0-R12, CH,-O-{CH,),-CO-O[(C;-Cy)-alkyl], CH,-0-
(CH?)y-CO-NH;, CH;-O~(CH,)-COOH,
Wheré the alkyl, cycloalkyl, cycloalkenyl, bicycloalkyl, bicycloalkenyl and
tricycloalkyl radicals may be substituted by fluorine atoms and where the aryl
or heteroaryl radicals may be substituted by halogen, CN, {C;-Cg)-alkyl, (Cs-
Cs)-cycloalkyl, O-(C;-Cg)-alkyl, S(O)p-(C,-Cs)-alkyl, SO,-NH,, COOH,
CONH,, CO-O(C-Cq¢)-alkyl, CO-(C1~Ce}-aikyl and where the alkyl radicais

may be substituted by fluorine atoms;

R6, R7, R8, RY, R10 are each independently R11, NR 17-bicyclic heterocycle, NR17-aryl,

NR17-heteroaryl, where the aryl or heteroaryl radical may be fused to a 3- or
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fluorine atoms; R12 is H, (C1-C8)-alkyl, (C3-C8)-cycloalkyl,
(CH2)g-[(C3-Cs)-cycloalkyl], (CH2), 15 [(C7_Ci2)-bicycloalkyl],

WO 2(8H2) TR 7-C12)-ticycloalkyl], (CH2p4aryl, (CH2)"- heteroarhf; WHEASH#IE06594

alkyl or cycloalkyl radicals may be substituted by fluorine atoms, and

where t Ior teroary | radical may be substituted b ogen, CN
(CLCo) B S LB A kyﬁ G B g %bgfas&ii% Citor
20 alkyl, éCl Co I{%Ir %re the alk I radlce}%s m ]‘% 2 5. or

substitute Offttfor]fqr}fieyato %yé% t[?%"s&% Wllﬁe

o L SR S O v
e Risteptin it tfi? AR STe eﬁ’éﬁ”fo 2
0z %‘Bé"%@éﬁ%ﬁh% B2 %éﬁ%%%a%céﬂ%ﬁép i ve
(Gt S o wé‘*“%?b%&ﬁs‘*%%%%@ﬁj&gfmg 4

(CH2)"-ar ¥ thon

(CH2)" %ag‘fé?%%ﬁ o o kyﬁ| G)P’e[glég%t c@l—?%ﬁyg?y oo
(CH2)" % g[gg Heapheteroaryl], (CH2), CO-[(C1-C8)-alkyl], WO
2008/017381 239 PCT/ P2007/006594 (CH2) -CO-[(C3-Cs)-cycloalkyl],

(CH,),-CO-aryl, (Chizy-EOHieteroq W%Q@ﬂ“'ﬂéﬁ%@)xﬁ%%)n :

(CH2)NSO2-NHD. (CH) " CO-NH- [(cf Cs): alkyl],

(CH2),-CO-N[(C glg a%ﬂ]%dg:lﬁb @%@W@%@g f@g% O-O-(Cla)-

(CH2),-CO- N[(C Cs cycloalkyl[2, (CH2), é ) O[(C1 rS)] -alkyl,

5(5 éﬁ;%éﬁ%’@é%@%ﬁc@ S syeloaltyl(cH,),-OH, (CH,),-O-sugar, (CHa)a-
O-sugar acid, (CH,),-O-glucoside, (CHp),-O-galactoside, (CHy),-O
glucuronide, O-R13, OCF;, (CH;),-O-(CHy)-NH,, (CH2)»-NH-R11,
(CH3),=N(CH2)¢-CO-0O(C)-Ce)-alkyllz, (CH2)y-N[(CHz)-COOH]:,
(CHy)a-N[(CHa2)¢-CONH, 1, (CHy),-NH-R13, (CHy)p-N(R13)2,
(CH2)p-NH-CN, (CHz)y-NH-SO5-R16, (CH2)-NH-(CH1)p-SO2-R12,
(CHy)~NR12-CO-R16, (CH3),-NR12-CO-NR12R 13, (CHy),-NR12-
CO-N(R12);, (CH;);-NR12-CO-NHR11, (CH,),-NH-C(=NH)-NH,,
(CHy),-NH-C(=NH)-R 16, (CH;),-NH-C(=NH)-NHR 12, (CH,),-
NR12-C(=NR13}-NHR12, {(CH;),-NR12-C(=NR12)-NR12R13,
(CHy)y-NH-(CHa),-CO-0-(CH,)-NHz, (CHz)y-NH-(CHy), ~CO-NH-
[(C}-Cy)-alkyl], (CHy)y-NH-(CHy)y -CO-NH~(CH,),-OH, (CHy),-NH-
(CHa), -CO-N[(C1-C8)-alkyl]s, (CHy)y-NH-(CHy)p -CO-NH-[(Ca-Cs)-
cycloalkyl], (CH3),-NH-(CH,), -CO-N[{Cs-Cs)-cycicalkyl]s, (CHz)p-

NH-C(CHj)p-CO-O(C1-Ce)-alkyl, (CHy)o-NH-C(CH3)p-CO-O(C3-Cs)-



10

15

20

NH2, (CH2)n C(CH3)2-CO-NH2, (CH2)n-C(CH3)2-CO-NH-(CH2),-OH,

CH2) -C(CH3)2-COON, where the alkyl and cycloalkyl radica
WO 2Q08:

may be ,
{red by fluorine atoms and white the aryl or heteroaryﬁfg{ﬁﬁépme@%sw

be substituted by halogen, CN, (Ci-C6)-alkyl, (C3-C6)-cycloalkyl,

O-(C-C6) 10 alkylcBi-(CHGENKY SO2:NHR (GO, QANHR), -NH-
CO-0O(Ci-C6)-alkyl, CO-(C1-C6)-alkyl and where the alkyl radicals may be

substituted by flgrine),atems, R1b js &y (CAICS)-BIVG (T8 C8)ecyelaalkyl
(CH2)naiyl, (CH2)nheteroaryl, 15 (CH2),-CO-[O-(Ci-Cs)-alkyl],

(CH2),-CO-[O-(Gébest-ay etoalkyl HChi2h: S QONEHA BN HGH2H 5 ),-CO-
-CO-[O-(CH2)nheteroaryl], CO-[(Cj-Cs)-alkyl], CO-[(C3-C8)-cycloalkyl],

CO-aryl, CO-hetgiganyL.dGHENEQ=NHZNEHATLRON,NH-(CH,),-OH, (CHa)y-
(CH2)SO2-NH2, (CH2) -CO-NH-[(C-Cs)-alkyl],

(CH2)"-CO-N[(Girgs)iralkyil2c2ONGH2)cGiNH; (€3S sheyctoalyit0-NH-[(Cs-
(CH2) -C(CH3)2-CO-NH2, (CH2) -C(CH3)2-COOH, where the alkyl and

cycloalkyl radicats)raeu gk subgtituted\y. florng -atomg @doyhereisayl ).,

aryl or heteroaryl radical may be substituted by halogen, CN,

(C1-C6)-alkyl, O«(B1;CoHatyiESRZ:N0R, SONHR ICHR.1 6, SO,-N=CH-
CO-0O(Ci-C6)-alkyl, CO-(C1-C6)-alkyl and where the alkyl radicals 25 may
be substituted by fluorinefgfoms;-R16 is aziridin-l-yl, azetidin-1-yl,
3-hydroxyazetidin-1-yl, pip%? Insly, 3-hydroxypiperidin-1-yl,

yrompoara P e o
pherazn i GHo e oS T , r,
e R AR PR o
NI(CL-CO)-alok QU8 NG CE ISR OO i coi-so
R18, (CHy),-CHO, {CH)),-C(=NH)-NH,, (CH3),-C{(=NH)-NHOH,
(CHy)p-C(=NH)-INH-O~(C;-Cs)-alkyl], (CHp),-C(=NH)(R16),
(CHy),-C(=NR13INHR12, (CH2),-C(=NRi2)NRI12R13, (CHy),-
C(=NBO[C-Cyy-alkyl], where the alkyl and cycloalkyl radicals may
be substituted by fluorine atoms and where the aryl or heteroaryl
radicals may be substituted by halogen, CN, (C1-Cg)-alkyl, (C5-Cq)-
cycloalkyl, O-(C;-Ce)-alkyl, S(O)u(Ci-Cs)-alkyl, SO,-NH,, COOH,
CONH,, CO-O{C;-Cg)-alkyl, CO-(C-Ce)-alkyl and where the alkyl

radicals may be substituted by fluorine atoms;

E, Cl, Br, 1, CN, N3, NC, NO,, CFs, (CHy)-O-R11, (CHy)y-O~(CH,),-OH,
(CH2)y-0-CH(CH,OH), (CHa)y-O-(CHa)y-CO-0-(CH,),-NH;, (CHz)p-0-

(CH»),-CO-NH-(CH,),~-OH, (CH,),-O-sugar, (CH»),-O-sugar acid, (CH2),-0-
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WO 2008/017381 240 PCT/EP2007/006594 glucamin-N-yl,
NH-[(C-C8)-alkyl]-CO-O(Ci-C)-alkyl, NH-[(C-CS)-alkyl]- COOH,

WO 28MC333)-alkyl]-CONH2, N[( Cl-CB)éalkyl][(Ci-Cg)-alkyl]-CBET/EP2007/006594

ol(kclr-cg)ggkw, NI(Cr-CO)-alkyl[(C1-C8)-alkyl-COOH, N( C1-C5)

a i-C8)-alkyl-CONH2, NH-[C(H)(aryl)]-CO-O(C-C6)-alkyl,
i e
e
aIkyI][C(‘ﬁ%ﬁztﬁgla?%%gé?g(ﬁ%Z%,%?%(éi-((%g)ﬂl%z’( 2 NRT2-CO
e o e R B R e TR R YR -
T e e
E N A IR
(o) o B T I, G-
SRR o
Cos L Chme GRCe B et G .
e 25 SR e I e AR P T e o)
Co o e R s s Y G e c can-co-

be subsiyled, DWIYOURE, | NH-C(CH;)»-CO-O-(CHy)u-aryl, (CHa),-NH-C(CHj),-
CO-O-(CHy),-heteroaryl, (CHz),-NH-C(CH3)-CO-NHa, (CHa)y-NH-C(CHs),-
CO-NH-[(C-Cs)-alkyl], (CHa)u-NH-C(CHs )-CO-NH-(CHz)-OH, (CH,),-NH-
C(CH1)2-CO-N[(C,-Cy)-alkyl ]z, (CHz)p-NH-(CH3)2-CO-NH-{(C3-Ce)-
cycloalkyl], (CHy)-NH-C{CH;),-CO-N{(Cs-Cy)-cycloalkylls,

(CHy)y-NH-C(CHs)2-COOH, $(0)-R12, SO5-R16, $O,-N=CH-N(CH3),,

O;\SIENZG '
6H3 , SO,-NH-CO-R12, SO,-NHR12, SO,-NH~(CH,),-OH, SO;-
NI(C;-Cg)-alkyl]p, SO»-NH-(CH;),-NHz, SFs5, COOH, CONH,, (CHz)-CN,
{CH3),-CO-NH-CN, (CH;)~CO-NH-piperidin-1-yl, (CH;},-CO-NH-SO;-
NHR12, (CH:),-CO-NH-SO;-R18, (CH,),-CHO, (CHy)p-C(=NH)NH,, (CHa)a-
C(=NHIYNHOH, (CHy),-C(=NH)(R16), (CH;),-C(=NR13)NHR12, (CH;),-
C(=NRI12)NRI12R13, (CH)y-C(=NH)YO[(C;-Cs)-alkyl], where the alkyl and

- cycloalkyl radicals may be substituted by fluorine atoms and where the aryl or
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atoms; 30 R18 is (C1-CS)-alkyl, (C3-C)-cycloalkyl, (CH2)q
[(C3-C8)-cycloalkyl], (CH2),a-aryl, (CH2), heteroaryl, where the alkyl and
WO 2yedalk§l radicals may be substiti#éd by fluorine atoms an8WHER2fiteg/ 006594

aryl or heteroaryl radical may be substituted by halogen, CN,

e

(©.Co i {69 C5 0 a1 Coy . SReL sl
CF3, (C&& ”ft)) X Cff§—| gﬁj)(‘fd gal %xﬁwl QIGHSE) h%lgmyga(&ga‘ls may be

Cs)-cycloa (Cr=Co)-alkyl, O-(CO)-(C3-Cs)-

cycloal b%&?ﬁ%kﬁﬁ%&%ﬁ%l 0-(C0O)-0O-(C3-C8)-cycloalkyl, NH-[(C-
C6)-alkyl]-aryl, NH2, NH-(Ci-C6)-alkyl, NH-(CO)-(CI-C6)-alkyl; 10 R22 is

H, CF3, (Cj-C6)-alkyl, aryl, [(C1-C6)-alkyl]-aryl; and physiologically
compatible salts thereof. 15 2. A compound of the formula | as claimed in

where %ﬁ@s}(}}{\éh@f 8in ﬁ@ %ﬁrﬁée@a(ﬁ' I&@r@%&é"i@%ﬁ%&% Rl RY 'p%ry] or

substituted by halogen; or R and R' together form a ring having from three
NR17{o@ight baionvatenisNE0 mgaoayd; nis 0,1, 2, 3, 4; pis 1,2,3;25q is
1,2,3; ris2,3,4;, 30visO0,1,2,3;

where one of the four radical pairs of R6 and R7, or R7 and R8, or R8 and R9, or R9 and R10
may in each case together form the -CHy-CH,-CHs- or -CH;-CH,-CH,-CH;- groups in which
up to two ~CH,- groups may be replaced by -O- and where the -CHy-CHy-CHs- or -CHz-CHj-
CH,-CH;- groups may be substituted by F, (C;-Cg)-alkyl or =0,

R11 is H, (C;-Cg)-alkyl, (Co~Cyp)-alkenyl, (Cz-Cig)-alkynyl, (C3-Cg)-cycloalkyl,
(CHo)g-[(Cs-Cy)-cycloalkyl], (CHy),-[(Cr.Cra)-bicycloalkyl], (CHz)p{ (C3-Crp)-
cycloalkenyl], (CH;),-[(Cs-Cjo)-bicycloalkenyl], (CHy ) [(C-Ci2)-
tricycloalkyl], (CHp)p-aryl, {CH2)p-CO-[O-(C-Cy)-alkyl], (CHy},-CO-[O-(Cs-
Cg)-cycloalkyl], (CH;;),,—CO-'[(C]-Cg)naikyl], {CHay)o-CO-[(Cs-Cg)-cycloalkyl],
(CHy),-CO-aryl, (CHa),-CO-heteroaryl, (CHy),-CO-{O-(CH, jy-aryl], (CHz)p-
CO-[O-(CHy)-heteroaryl], (CHy)q-CO-NHa, (CHz)-COOH,
(CH)q-CO-NH-CN, (CHz),-P(OXOH){ O-(Cy-Ce)-alkyl], (CHa)y-P(O)[O-(Cy-
Cs)-alkyllz, (CH2)w-P(O)(OH)(O-CHy-aryl), (CH:)n-P(ONO-CHz-aryl)s,
(CH2)y-P(O)}OH)z, (CH)a-SOsH, (CHa )a-SO2-NH,, (CHy)o-CO-NH-[(C1-Cg)-
alkvl], (CH,)-CO-N[{Cy-Cg)-alkyl]s, (CHy)p-CO-NH-[(Cs-Cg)-cyveloalkyl],
(CH2)p-CO-N[(C;-Cg)-cycloalkyl]s, (C2-Cg)-alkenyl-CO-O[(C,-Ce)-alkyl],
(C2-Cp)-alkenyl-CONH;, (C5-Cp)-atkenyl-COOH, (C2-Cip)-alkynyl-CO-
O[{Cy-Cg)alkyl], (C-Cyp)-alkynyl-CONH,, (Co-Cip)-alkynyl-COOH, (CH,),-
CR21[(CO-O(Cy-Cg)-alkyhHa, (CH2),-CR2I{(CONH1 )y, (CHa)yp-
CR21{COOH),, (CHy),-CR21R22CO-O[(C;-Cy)-alkyl], (CHy)y-
CR21R22CONH;, (CH,),-CR21R22CO0H, (CH;),-CO-R16, (CHy)p-C(CHa)o-
CO-O[(Cy-Cg)-alkyl], (CHy)a-C(CH3)-CO-O[(C5-Cg)-cycloalkyl], (CHa),-
C{CH;3);-CO-0-(CH;),-NH,, (CH;),-C(CH3),-CO-O~(CHy)y-aryl, (CHy),-
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A, D, E, G, L are each independently C or N, where there is no
corresponding RI, R2, R3, R4, R5 substituent when they are defined as

WO 200300 3008/017381 242 PCT/EP288¥/006594 Ri, R2, R3, Al/RB2g¢e/ /006594

R12

R13

R14

each independently H, F, CI, Br, CN, NO2, CF3, (Ci-Cs)-alkyl, (C3

Coorealn) (C10 (G5 Slpaenlol CHRNIC Lo, -
(CH2)" WNSI(EGQ?shetbydaﬁﬂH@cG@@ﬂ%ﬁpM@l@ﬁﬁ),Q@)(C—Im;&
S02-NHR2 0 |
S02-NH: ( Nngylgﬁéb k@%ﬂgj gﬁﬁ%ﬁ“@%ﬁ%g}@s@ky +Ca)-
Cc:g (N)[[((CCVQI%WMIZC@&@(@HQ)—CQ?E(CG@s&Helﬂﬁ@@Lﬂﬂﬂ ((@LOsT-HlsH).-
C(=NH)- H- i ﬂé)é) Gk ﬁi E{&q r?f%glﬂzggw %lg Wb {2 CO-NH-
C(= NR1@5%&@@%@@8@QNEBWNHWNWF@I%@@M;L@@W}
COOH, |

)ﬁ%%ﬁ £ c%»:% %91) %% %@@C%M %81%% bqgclggfﬂ%r}%dwals

CH(OH)-aryl,”CH(OH)- heteroa Cr-C6)-alkyl]-ary
CHIO-(Cia8)caklyslihuedrba MOCHRIIpE @ﬁmh@@?h@ml ©Fewrghry! radical

CH2-O- 12 Gt the alled. cycaalie, eicyelal ﬂdﬂ@%‘é‘&ﬁ!ﬁyb (G-

radicals may be substituted by uorine a oms *and Wheré the aryl or

heteroafytrablizhls (Ray e -SubsiitdtePoyNhidgein G G QBHG 6) ikl -Co)-

(C3-C6);ayglaatsyic Qc( aﬁ?aﬁ&%é@@h CRkalkyhSBe N uted by
COOH, CONH2, d O(C-Cb)-alkyl, CO-(C-Cb)-alkyl and where the alkyl

radicalsﬂﬁﬁ?%ﬂéfé}ﬁétltuted by fluorine 20 atoms; R6, R7, R8, R9, RIO are
each independently R11, NR17-bicyclic heterocycle, NR] 7-aryl,
NR17-heteroaryl, where the aryl or heteroaryl radical m (‘% be fused to a 5-

or 6-méfbefb-Grintitib 6F nnarsHeaibarbE M intohierr Aty (CHa:-
more Cer ¢ (s GianRs mevibe [RpIASSSlbY RUaRmalets ANARETE: .-
the 5- or 6-membered aromatic or nonaromatic carbon ring may b
substltuﬁ,"(ﬂeb@aﬁflz@ere the alkyl or cycloalkyl radicals may be substltuted by
fluorine atoms,
and where the arvl or heteroaryl radical may be substituted by halogen, CN,
(C-Cy)-alkyl, O-(C;-Cy)-alkyi, SO,-NH,, COOH, CONH,;, CO-O{C;-Cs)-
alkyl, CO~(Cy-Cg)-alky! and where the alkyl radicals may be substituted by

fluorine atoms;

is H, SO,-[(C)-Cg)-alkyl}, SO,-[(C;5-Cg)-cycloalkyl], SOs-(CHy)p-aryl,
SO;-(CHy)y-heteroaryl, SOz-(CHa)p-NH-R12, SO2-(CH2)p-N(R 12}y,

where the atkyl and cycloalkyl radicals may be substituted by flucrine atoms
and where the aryl or heteroaryl radical may be substituted by halogen, CN,
CFs, (C-Cey-alkyl, (C3-Cy)-cycloalkyl, O-[(Ci-Cy)-alkyl], S(O)y-[(Ci-Ce)-
alkyl], SO;-NH,, COOH, CONH,, CO-[O(C,-Cg)-alkyl], CO-(C;-Cg)-alkyl and

where the alkyl radicals may be substituted by fluorine atoms;

is H, (C;-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CHy)-[(C3-Cg)-cycloalkyl],
(CHy)yraryl, (CH;)p-heteroaryl, (CH;),-CO-[O-(Cy-Cy)-alkyl],
(CH)p-CO-[O-(C5-Cq)-cycloalkyl], (CHz)y-CO-[O-(CHy)p-aryl],
{(CH,),-CO-[O-(CHy)y-heteroaryl], (CH2)-CO-[(C;-Cy)-alkyl],
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or -(Cr-C6)-alkyl and where the bicyclic heterocycle contains from 9 to 10
ring members and up to five CH or CH2 groups may each independently

WO 2bexrépiadad by N, NR20, 0, S(O),n aB€=0 and where the aryUarEP2007/006594

R15

R16

heteroaryl 30 radical or bicyclic heterocycle may be unsubstituted or

mono- or_polysubstituted by 08/017381 243 PCT/EP2007/006594

RIL. . b N T R B O R R (O oo HEoan.
(CH2) -QQH(-H20H]2, (CHA) @D@iﬂ@ﬁ@@ -SB(CHIR), (NH2,-CO-NH-[(C;-Cy)-

gelactoste TSy R o DS R (CNPI O ERB T

NH2, (CHANH:BIN| (Cﬁebﬁﬂmﬁﬁ@qﬂq@mﬁgic@ﬁi@@@%[(@*@) J-alkyl,

(CH2) by I LR R PR e (- O-O-(CEE)-
NH-(CHRES0ZR 12, (CHH2),-NB IR QERES,- (A NBOXNCONR 2RI 3,
O R RN DR Nhrvo
C(=NH)-NbiR&2e{GH 2)ueNRA 2Bz Nﬂlﬁh&ﬁi%ﬁﬂ@%@@ﬂ;ﬂf&& cal may be
AT W PRS0 EING, (R,
NH-(CH2isQS{ QRHA) NI H 301 NEQ- N CH; CR)Matky 12D(CH2) A5 alkyl

e

C(CH3)24@85NH2, (CH2)n-NH-C(CH3)2-CO-NH-(CHI),: OH, (CH2)-
NH-C(CH3)2-COON, S(0),-R12, S02-R16, SO2-N=CH-N(CH3)2,
S02-NH-CO-R12, S02-NHR12, S02-NH-(CH2),,-OH, S02-N[(Cz 20
C8)-alkyBZ1.302-NHH(B 2} -sNH 2 BERIICO OH SN OB ey,

(CH2)-CRAB!-RBESIRE (g, (RN ANER S (b,
(CH2)p-CO-[O-(CHy)p-aryl], (CH,)y-CO-[O-(CH,)y-heteroaryl],
CO-[(C;-Cg)-alkyl], CO-[{C3-C8)-cycloalkyl], CO-aryl,

CO-heteroaryl, (CHy)p-CO-NH,, (CH)~COOH, (CH;),-SO,-NH,,
(CHg)n-CO»NH-[(C;-Cg)-ali{yl], {CH;)n-CO-N[{C-Cg)-alkyil],
(CH2)y-CO-NH-{(C3-Cg)-cycloalkyl], (CH)p-C{CH3)2-CO-NH;,
(CHz)-C(CHj3),-COOH, where the alkyl and cycloalkyl radicals may be
substituted by fluorine atoms and where the aryl or heteroaryl radical may be
substituted by halogen, CN, (Cy-Cg)-alkyl, O-(Cy-Cq)-alkyl, SO-NH,, COOH,
CONH;, CO-O(C-Cg)-alkyl, CO-{C,-Cg)-alkyi and where the alkyl radicals

may be substituted by fluorine atoms;

is aziridin-1-yl, azetidin-1-yl, 3-hydroxyazetidin-1-yl, piperidin-1-yl,
3-hydroxypiperidin-1-yl, 4-hydroxypiperidin-1-yl, 3-oxopiperidin-1-yi,
4-oxopiperidin-1-yl, pyrrolidin-1-yl, 3-pymrolidinol-1-yl, 2-cyanopyrrolidin-1-
yl, morpholin-N-yl, piperazin-1-yl, 4-[(C;-C¢)-alkylIpiperazin-1-yl, piperazin-
2-on-1-yl, piperazin-2-on-4-vl, piperazine-2,3-dion-1-yl, piperazine-2,6-dion-
1-y1, piperazine-2,6-dion-4-yl, thiomorpholin-4-yl, thiomorpholine-1,1-dioxid-
4-yl, NH-(CH,)~OH, NH-CH{CH,OH),, NH-C(CH,0H)s, N[(C;-Cq)}-alkyl-
OH]2, N[{Ci-Cg)-alkyl}[(C-Cg)-alkyl-OH], D-glucamin-N-yl, N-methyl-D-
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CO-NH-S02-RI8, (CH2) -C(=NH)NH2, (CH2)-C(=NH)-NHOH,

WO 2@%/&:&? NH O-(C1-C6)-alkyl], (CH ﬁ)R( NH)(R16), (CH2)- PCT/EP2007/006594

R17

R18

NHRI2 (CH2)n-C(=NR1 12R13, (CH2), 25
C(=NH)O[(C1-C6)-alkyl], where the alkyl and cycloalkyl radicals may WO

2008/0171384n24NPE THERROG NP 65EIH - @esu(msutmpaﬁm fNBrife atnslkyll-
d h b

o, (O T e e e s o C 2 Pl

S(0)" (CCP{C@G@ WkﬁOB{NHQC@@mM] @QNH%B@OWC]@K&HMJG)

fuoine ISHLA S LR A (AT G R (K B {eh bR

(CH2)"-Qzadyary! (SEIMHD *SHear (0 dr (ITH2) Qg Do i, )-alkyl ]| C(H)(afyl)]-

(Crioy LB AT Ry KRS ) LR B EHBIR, N CrrCo-
mg1322%3511@((@H%)ENH€(0HH)D}*ﬂ@z@&ﬂ@;ﬂ@ﬁ?{mm—@@-Ce)-éikyh NH-
NG R T RO T (LR A R s
(g:go M@@Wﬁbﬁﬁﬂ@(oﬂ)mﬁﬁgﬁm RIDsNR12RI3,
15 Co) O LS N IS L0 T R O
L Saneer e,

¢ 6)=alRY S1-CYT1O 1]-
S'ﬁmmil o s e
S RGO e
?I;(_I Iﬁl?li(/\R;.:g k(@"hgjﬁ N ?M J(@p‘;@gﬁgn C?( NR’IE?;NRIZI?MS2 i
(CH2),-C(= }—?(J%?(@\i %%) %ﬁ] wherg the alkyl and cycloalkyl radicals
may where the alcohol (OH) or ketone (C=0) functions may be replaced by F or

CFo;

18 R18, R13, (CH»),-CO-[O-(C;-Cy)-alkyl], (CH2),-CO-{ O-(C5-Cs)-
cycloalkyl], (CHy),-CO-[{(C-Cg)-alkyl], (CH2),-CO-[(Cs-Cs)-cycloalkyll,
(CH3)y-CO-aryl, (CH2),-CO-heteroaryl, (CH2)p-CO-[O-(CHy)p-aryl], (CHa)p-
CO-NH,, (CH;)g-COOH, where the alkyl and cycloalkyl radicals may be
substituted by fluorine atoms and where the aryl or heteroaryl radical may be
substituted by halogen, CN, (C,-Cg)-alkyl, (Cs-Cg)-cycloalkyl, O-(C,-Cg)-
alkyl, S{O)-(Cy-Ce)-alkyl, SO,-NH,, COOH, CONH,, CO-[O(C;-Cg)-alkyl],
CO~(C;-Ce)-alkyl and where the alkyl radicals may be substituted by fluorine

atoms;

is (C-Cyg)-alkyl, (Cs-Cg)-cycloaikyl, (CH2),-[(Cs-Cs)-cycloalkyl],
(CHy)y-aryl, {CH;)y-heteroaryl, where the alkyl and cycloalkyl radicals may be
substituted by fluorine atoms and where the aryl or heteroaryl radical may be

substituted by halogen, CN, (C,-Cg)-alkyl, O-(C;-Cg)-alkyl, SO,-NH,, COOH,



be substituted by fluorine atoms and where the aryl or heteroaryl radicals
may 25 be substituted by halogen, CN, (C1-C6)-alkyl, (C3-C6)-cycloalkyl,

WO 200001-CE)L WO 2008/017381 245 PCAYEP2007/006594 alkyPCT/EP2007/006594
S(O)n,-(Ci-C6)-alkyl, SO2-NH2, COOH, CONHZ2, CO [O(C1 C6)-alkyl],

and whe a tu uor ato S;
at least (Sﬁ%%%%é?@% l%g]a%gfg Ecﬁiﬁfé r{%i |s a wa)%e C\{M{ radlcals
NR17-arybpbsshRiZtbithelituoeteracycte or NR17-heteroaryl; Where one
of the four radical pairs of R6 and R7, or R7 and R8, or R8 and R9, or R9
and R10 may in each case together form the -CH2-CH2-CH2- or
R20 -CH2-CHZHCH2-Chi2ilgio(ps (h)adidkaliytoatylo {CHZs gxbupkandy be
replaced by -0- and where the -CH2-CH2-CH2- or -CH2-CH2- 10
CH2-CH2- groups may be substituted by F, methyl or =0; RI | is H,
R21 (CJ-C6)iaMylE,(CEx,CE@)l-éJk)EﬁiWYKQQsGﬁ)ﬁandlL(fC@E?()ldﬁblﬁﬂwlk}’l: O-(Cs-

(CHo 03 C) B A B A B b 0

(CH2).- [(:@mmzz) Isiﬁéye{bdﬂiy{q:a)@ﬂ@); ari0)-O- (63-cg> cycloaikyl, NH-[(C:-

Co IO ST (5 A5 18 oo, (Hs) e,

(CH2),-CO- heteroaryl (CH2)n CO-[0-(CH2), aryl] (CH2),-

CO-[O( H OON, (CH2),

R22 P(0)(OH %‘?? gé’ Al %ﬂégﬁﬁq P%é% fom’(r| 1-C 2g }C’l]z (CH2)n 20
P(0)(OH)(0-CH2-aryl), (CH2), P(O)(0-CH2-aryl)2, (CH2)1 P(O)(OH)2,

NH2,(CH2),-CO-NH-[(C1-C6)-alkyl],

and pi%w@%l (Oé%a(% ezflsl%?ﬁz (CH(fzc)n CO-NH-[(C3-C6)-cycloalkyl], (CH2)n
CO-N[(C3-C6)-cycloalkyl]2, (C2-C6)-alkenyl-CO-O[(C1-C6)-alkyl],
(C2-C6)- alkenyl-CONHZ2, (C2-C6)-alkenyl-000H,

2. (@QC@I@PQWHWIC@@R@M@@)C@%W@ qk@;zrda)wm;?ﬁw CONH2,
(C2-C6)-alkynyl-COOH, (CH2),-CR21 [(CO- O(Ci-C4)-alkyl)]2,

(CH2),-CR21(CONH2)2, (CH2),-CR21(CO0H)2, (CH2),
R, R’ CR21R2ZCEDN(E1-E) M feraAf R ko bmeNig subetipied by balogen; or

R and R’ together form a ring having from three to eight carbon atoms;

m is0,1,2;

1 180, 1,2, 3, 4;
p is1,2,3; .

q is1,2,3;

r is2, 3,4,

v 1s0,1,2,3;

A, D, E, G, L are each independently C or N, where there is no corresponding R1, R2, R3,
R4, R5 substituent when they are defined as N;
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CR21R22COOH, (CH2),-CO-R16, (CH2), C(CH3)2-CO-O[(Cj-C6)-alkyl],
(CH2) C(CH3)2-CO-0[(C3-C6)-cyCloaikyl], (CH2),i C(CH3)2-C0-0-(CH2)n

WO 28@aryr3E8H2),-C(CH3)2-CO-O-(CH2)-heteroaryl, PCT/EP2007/006594

(CH2),-C(CH3)2-CO-NH2, (CH2), C(CH3)2-CO-NH-[(C1-C6)-alkyl],
(CH2)n-C(CH3)2-CO-NH-(CH2)rOH,
(CH2),-C(CH3)2-CO-N[(C1-C6)-alkyl]2,

R1, RIGRD)RL (TH )ik dN b5 8- i yEl6alkyIBr, CN, NO, Cks, (C1-Ce)-alkyl, (Cs-

20081015355 298 BT IU b GEOHC LI (i (07 eeloaliy

CO-NH-CICH3)A=CO-P e velob) katky Hl {@ kiR in- COL Numantan-2-yi, (CH,).-aryl,

C(CH3)2-CONH2. (CH2)n. CO-NH- i the. alkyl,
a|keny|,%%ﬁ?/hy?%%3@%&%h%§s@%§%§yﬁ@%ﬁi?yc%éngeﬂn% g
bicycloalképylgadicdls #iayNié-fidhsturert o lilybrifE atorhsGngwingles O,-

B T A

S02-NHZ(EOMHC CONHE, SQyICTHC 6)2alikyiC COXakyde) ki HandH.,

e PR TaeE fa

[(C3-Clojbibytigalky §(CHAN-RB7 D108k PAR HR @R HEAZNHR 12,
e Rt ol eaiol g oo

maybe substituted by ne atoms, eferoary
radical rhetgoerslSHRED-byy h&logenSNens (G -8 JP-dfkyl o) -atkyl]-aryl,

O'(CLC%@{:?;%@%%Q%QQQ@?% 1T 9@-@—%&& 'aﬁlzlf,yb’}?g—aryl, CH;-0-

Co-(C1 re the alky S may be substituted by
fluorine Bttins; R13 is H, S02-[(C1-C6)-alkyl], S02-[(C3-C6)-cycloallcyl],

S02-(CHZ) saryl. %Qgﬁwﬁﬂﬁtﬁlnﬁl?%ﬁ&ﬁﬂd%9@"{(@37@&% Rhals may be

S02-(CH2)n N(R12)2, where thie alkyl and cycloalkyl'radicals may be
substitutattiifiad Hidl agsrs atanes Whiérehgie hy/hoH Relisarglvadidarinagay be

be substemh RUNRIGREENEN, (Cy-Co-alkyl, (C-Co-cycloalkyl, O-(Cr-Co)-
alkyl, S{O)-(Ci-Cs)-alkyl, SO,-NH;, COOH, CONH,, CO-0O(C;-Cg)-altkyl,
CO-(C-Cq)-alky! and where the alkyl radicals may be substituted by fluorine

atoms;

R6,R7,R8, R9, R10 are each independently R11, NR17-bicyclic heterocycle, NR17-aryl,

NR17-heteroaryl, where the aryl or heteroaryl radical may be fused to a 5- or
6-membered aromatic or nonaromatic carbon ring in which one or more CH or
CH, groups may be replaced by oxygen atoms and where the 5- or
6-membered aromatic or nonaromatic carbon ring may be substituted by F, =O
or -{C;-Cg)-alkyl and where the bicyclic heterocycle contains from 9 to 10 ring
members and up to five CH or CH, groups may each independently be
replaced by N, NR20, O, S(O)my or C=0 and where the aryl or heteroaryl
radical or bicyclic heterocycle may be unsubstituted or mono- or

polysubstituted by
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(C1-C3)-alkyl, (C3-C6)-cycloalkyl, O-[(C1-C3)-alkyl],
S(0),n-[(C1-C3)-alkyl], S02-NH2, COOH, CONH2, CO-[O(Ci-C3)-alkyl],

WO 2@B4¢CI3BB)-alkyl, and 25 where the2dkkyl radicals may be subisTittiftBy/ /006594

fluorine atoms; R16 is aziridin-1-yl, azetldln I-yl, piperidin-I-yl,

S RO S o
e A R
e ST T M@M@ o
g(%:lijgygkmylr‘iﬁl}%n&e% é@%ﬁy ?%#wﬁ%?& o’ l%}%q%@ (CHa)r-
K%]Z%QESEZE’N[ TS o ’Qﬁlgig‘iwmﬁe%%w@&%
O(Ci-C3)-alkyl, %ﬂ@@fh@éﬁﬂ &M@%@%% @?)”‘H
b Iy
CONH2, N[(Cd%?k%ﬁf?@ the 2; 16},%3]0@3%@8@) aﬁ?ﬁp&[% %50
e N
CONH2. NH[(CS )')cdydo Fhm%ﬁgj@y%%(ﬁﬁ% R %‘”ﬁ’ - NH-
S ot RO SO ) 0 .
REICT e T
(CH2),-NH-(CH,); ~CO-NH-[(C;-Cy)-alkyl], (CHz),-NH~(CHz), -CO-
NH-(CH2)-OH, (CHa)y-NH-(CHz)y ~CO-N[(C-Cy)-alkyl]a, (CHy),-
NH-(CHaJ -CO-NH-[(Cs-Cy)-cycloalkyl], (CHy)-NH-C(CHy),-CO-
O(C1-Cy)-alkyl, (CHa)p-NH-C(CHy)s-CO-O-(CHy),-NHy, (CHy)y-NH-
C(CHz)p-CO-NH,, (CH)y-NH-C(CHy)-CO-NH-(CHy),-OH, (CHy),-
NH-C(CHs)p-COOH, S(0)n-R 12, SO,-R16, SO,-N=CH-N(CH),,
SO3-NH-CO-R12, SO;-NHR12, SO,-NH-(CH,),-OH, SO,-N[(C;-
Co)-alkyll, SOp-NH-(CHy),-NHs, SFs, COOH, CO-NHa, (CHy)y-CN,
(CH2),-CO-NH-piperidin-1-yl, (CHy),-CO-NH-SO,-NHR12, (CHy),-
CO-NH-S0,-R 18, (CHy)o-C(=NH)NH,, (CH),-C(=NH)-NHOH,
C(=NH}NH-O-(C;-Cy)-alkyl], (CHa)e-C(ENH)R16), (CHa)ye
C(=NRI3JNHR 12, (CHy)y-C(=NR12)NR12R 13, (CHy),-

C(=NH)O[(C;-Cg)-allkyl], where the alkyl and cycloalkyl radicals may
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CF2; R17 is R18, R13, (CH2)"-CO-[O-(C-C3)-alkyl],
(CH2)"-CO-[O-(C3-C6)- cycloalkyl], (CH2)"-CO-[(C-C3)-alkyl],

WO 20(0812) +3B0-[(C3-C6)-cycloalkyl], 2@4@H2)"-CO-aryl, (CH2)rPCT/EP2007/006594

CO-heteroaryl, (CH2)"-CO-[O-(CH2)"-aryl], (CH2)"- CO-NH2,
(CH2)g-COON, where the alkyl and cycloalkyl radicals may be

b
substituted by fIRBARES TR RHET S BSATH oF HaterSA1 ek gy’
be substituted by halogen, CN, (C-C3)-alkyl, ij?)-CG -cycloalkyl,
0-(C-C3)- alkyl, &{6y!s ey RESHAIRHISII Rito2 (EhBI. (C-Cor-
CO-[O(C1-C3)-alkyl], 25 CO-(C1-C3)-allcyl, and where theyafllgll radjcals

maybe substitutEF I Hbrind Catbmis Rig 1 e e uf-aligiy!s SO NHz, COOH,
(C3-C6)-cycloalkyl, (CH2)g-[(C3-C6)-cycloalkyl], (CH2) atiyl, (CH2)n
heteroaryl, Whefgq]%{éilégé%&céﬁéﬁ%h%ﬁé %-,%Qgﬁ%}lgﬁ%@gg{ﬁ&@oa&ﬂ
by fluorine atoms and where the aryl or heteroaryl radical may be

substituted by h&%@g’é‘}{W,W@%ﬁgé‘?@??@}(@?&%%ﬂ&, S02-NH2,

COON, CONH2, CO-[O(C1-C3)-alkyl], CO-(C1-C6)-alkyl, and where the
alkyl radicals may be substituted by fluorine atoms; WO 2008/017381 248

{(CL-Cof iy P P £ ey g (o e U gt
O A0 20 o R0 Wl v
0 S e
O P g
o e Mo R e G o
a1ing haying Itee QX CAFRQNIPEN)-R 16, (CH),-NH-C(=NH)-NHR12,
(CHa)u-NR12-C(=NR13)-NHR12, (CH),-NR12-C(=NR12)-NR12R 13,
(CHa)p-NH-(CHy), -CO-NH-[(C-Cs)-alkyl], (CHa)y-NH-(CHa), -CO-N[(C:-
Cy)-alkylls, (CHy)-NH-C(CHa)-CO-0(C;-C)-alkyl, (CHy)p-NH-C(CH,),-
CO-O(C3-Cy)-cycloalkyl, (CHa)NH-C(CHs3)2-CO-NH,, (CHz),-NH-C(CHs )
CO-NH-(CHy)-OH, (CHy)a-NH-C(CH3)s-CO-N[(C;-Cy)-allyll, (CHy)p-NH-
C(CHy)-COOH, S(O)a-R 12, SO,-R16, SO,-NH-CO-R12, SO,-NHR12, SO,-
NH-(CHy)-OH, SO,-N[(C1-Cy)-alkyl]a, SFs, (CHy),-COOH, (CHy),-CONH,
(CH,),-CN, (CHy),;-CONH-CN, (CHy),-CO-NH-SO,-NHR12, (CHy),-CO-
NH-SO,-R18, (CHy)y-C(=NH)NH;, (CHy)p-C(=NH)NHOH, (CHy)-
C(=NH)(R16), (CH2)s-C(=NR13)NHR 12, (CH,),-C(=NR12)NR12R 13,
(CHy)-CENH)O[(C1-Ce-alkyl], where the alkyl and eycloalkyl radicals may
be substituted by fluorine atoms and where the aryl or heteroary! radicals may

be substituted by halogen, CN, (Ci-Cg)-alkyl, (C5-Ce)-cycloalkyl, O-(C)-Cq)-
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inis0,1,2;nis0,1,2,3; 20pis1,2,3; qisl,2; 25ris 2, 3, 4;vis0,1,2;
A. D, E, G, L are each independently C or N, where there is no

WO 200frespasiding RI, R2, R3, 30 R4, REsubstituents when they(are}a@efmem{;@sgﬁ,
as N; WO 2008/017381 249 PCT/EP2007/006594 R, R2 R3, R4, R5 are
each mdependently Cl, Br, CN, CF3, F(-F r-C4)- aI (C3

cycloalkiiYESSep (@g%é)a@%ko%%ﬁ}%c 536 Hecé)r rédﬁ&ncé) alkyl],
(CH2)"-[(C7- Co) tricycloalkyl], adamantan-1-yl, adamantan-2-yl,

(CH2)"- AR, lereferlistoasiilomes bosiErlt gy flucrine dloms;
0-(C3-C7)-cycloalkyl, O-(CH2)" 5 aryl, O-(CH2)n-heteroaryl,
NH-(Ci-C4)-alkyl, N[(CI-C4)-alkyl]2, NH-aryl, NH- heteroaryl,

NH-S02-(Cr-C4)- aIkyI NH SOZ ar S(O) (Cr-C4)-alkyl, S(0),,,-
Where(@ée%})%(g&)@ﬁ( ) . r é‘%fg I‘{ﬁ—??[‘('@}/s(%f ﬁ%/ﬁs NR17-aryl or

NR17%&&%&(@&%&-@3@1&&"&%@@&% (CH2) -aryl,
S02-N[(C1-C4)-alky1]2, SF5, CO- O[(Cr-C4)-alkyl], CO-NH2,
CO-NH-[(CI-C4)-alkyl], CO-N[(Ci-C4)-alkyl]2, 10 C(=NH)-NH2,

whercQEN N2 GDbhifs Of (G 426 )Ratkyt, IO € BLC 6)-Roy ety or R and R10

B T A,
up fo Me@a{y@&@-@fw Mhep&tlaelajzks(h eydodlisyd, thicyCloalkilh,atl, - or -CH,-CH;-
Ot RO S VAUICAIe ky B UL ted by halogen, N,
y halogen,
(Cr-C4)-alkyl, (C3 C6)- cycloalkyl O-(Cr-C4)- aIkyI S(O)m (Cr-C3)-alkyl,

s SOENE LO0H CONIK CO I CYIo SR Eall
(CH2)o~[(Cs- C6)~cycloalkyl], (CH)~{(C1.Cyp)-bicycioalkyll, (CHa)p-{(Ca-Ce)-
cycloalkenyl], (CH;),-[(C7-Cio)-bicycloalkenyl], (CHZ)H—[(CTQ 2)-
tricycloalkyi], (CHy)praryl, (CHy)p-CO-[O-(Cy-Ce)-alkyl], (CHy),-CO-{O-(Cs-
Ce)-cycloalkyl], (CHz)y-CO-[(C-Ce)-alkyl], (CHz),-CO-{{C5-Ce)-cycloalkyl],
(CH2),y-CO-aryl, (CHy),-CO-heteroaryl, (CHy),-CO-[O-(CHzjy-aryll, (CHa)y-
CO-[O-(CHy)y-heteroaryl], (CHz)q-CO-NHz, (CHz)o-COOH,
(CH,),-P(O)(OH)[O-(C-Cs)-alky}, (CHa)y-P(OYO-(C1-Ca)-alkytlz, (CH2)o-
P(O)(OH)(O-CHa-aryl), (CH.),-P(O)(O-CHy-aryl)z, (CHa)p-P(O)(OHz,
(CH2).-SO3H, (CH2),-SO2-NH;z, (CH2),=CO-NH-[(C;-Cg)-alkyl],
(CHz)y-CO-NI(Cy-Cy)-alkyila, (CHp)p-CO-NH-[(C5-Cg)-cycloatkyl], (CHy)q-
CO-N[(C3-Cg)-cycloalkyl]y, (Co-Co)-alkenyl-CO-O[(C;-Cg)-alkyl], (C2-Cg)-
alkenyl-CONH,, (C;,-Cg)-alkenyl-COOH, (Cz-Cﬁ)»aikjmyl-CGO[(C -Ce)-
alkyl], (Cy-Cy)-alkynyl-CONHz, (Cy-Ce)-alkynyl-COOH, (CHy),-CR21 [(CO-
O(C;-Cy)-alkyl) ], (CH;),-CR21(CONHz),, (CH;)-CR21{COOH )., (CHa)n~
CR21R22CO-O[(C-Cy)-alkyl], (CHy),-CR21R22CONH;, (CH3),-
CR21R22CO0OH, (CH,),-CO-R16, (CHZ)H-C(CHQZ—CO—O[(C;—Cs)—alkylj
(CH)y-C(CH3)-CO-0O[(C5-Cg)-cycloalkyl], (CHa),-C(CH3)-CO-0O-(CHy)y-
aryl, (CHy)p-C(CH3),-CO-O-(CH;)y-heteroaryl, (CH,),-C{CHj3),-CO-NH,,
(CHZ).H"C(CHS,)Q'CO‘NH'[(Cl'Cé)'ﬂlle], {(CH2)y-C{CH3),-CO-NH~(CH,),-OH,
(CH,),-C{CH3),-CO-N[(C1-Cg)-alkyl], (CHy)y-C(CH3 h-CO-NH-[(C3-Cy)-
cycloalkyl], (CHz)y-C(CH3)2-CO-N[(C5-Ce)-cycloalkylly, (CH2)-C(CHa)s-
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by fluorine atoms; 20 R6, R7, R8, R9, R10 are each independently
NR217-bicyclic heterocycle, NR17-aryl. NR17- heteroaryl, where the aryl or

WO 2netdrodaryl radical may be "used to @4 or 6-membered aroM@lidEd2007/006594

R12

R13

R16

nonaromatic carbon ring in which one or more CH or CH2 groups may be

L%F;:Z(rzgr?wca% ca%%@nﬁﬁ%%‘i@ E@F%@?Jf @% alky |

and wheté€(tHe)bicyeliH hétdhiopyCle bﬁm{@(ﬁ{mnﬁlgtﬁﬂl@vhm@ thmeﬂﬂgersikenyi,
and up to.five CH or a ch |nd entI laced by
d%l&:ng% 6:5151,0, cg%gégr gc%cho NST ‘mc gﬂ S

N, NR20, ere thie ar tér ary
bicyclic bmwbay(ﬂemyﬂibelwmubm&ubedtmambmtﬁhxonrmodysubshmténhmﬂhe

Cra. (Ch3) PR P A Ry By A B Sl
(CH2)n- @{CHQ)}?CI’O&K@L(OMQ)FNH%Jk@d;HEW;Q-@u@hD-aﬂ@ SOz NHa,, COOH,
g::i)g'%é%@z,gfz@ ég'%_loﬂ%lggf ??N%%%ﬁ Oan%llxjw%uerr%rﬂgeeﬂlg?la 1cals

(CH2)n-NECH2) o] O GudatieyiemCH2)n-N[(CH2)g- COOH]2,
(CH2)n-N[(CH2)q CONH2]2, (CH2)n NH-R13, (CH2)n- N(R13)2, (CH2),
NH-S0O2-R16, (CH2),-NH-(CH2),-SO2-R12, (CH2) NR12-CO-R16,
(CH2),-NRI2{CONRIRRIE, S CHRyINRIEICOCHNR 1)L {anelralikyl], (CHy),-
NR12-CQO-N H N ,
(Crioy N R B RS R AR A e
NR12-ClteRRaz), NRezRISal kTH)cI Nk (€ Ry el (GH2y yNgidk vl radicals
(CHoN NELEHGRNTGHERI (CHD) NH(CH2)

-CO-NH-(CH?2),-OH NH- (CH2)" -CO-N[(C1-C8)-alkyl]2,
(CH2),- Mnﬂc@mzaﬂmca@dwﬂk{@@sa@s) regigyivakiy substituted by halogen, CN,

(CH2)" NH: (L2 6 R-QUG GRRIA, (ei2dadr, con,, co-0(C)-Cy)-
alkyl, CO-(C;-Cs)-alkyl and where the alkyl radicals may be substituted by

fluorine atoms;

is H, SO,-[(Cy-Cs)-alkyl], SO»-[(Cs-Cs)-cycloalkyl], SO»-(CH;)q-aryl,
SO2-(CHa)y-heteroaryl, SO»-(CHa),-NH-R12, SO,-(CHz)p-N(R12),,

where the alkyl and cycloalkyl radicals may be substituted by fluorine atoms
and where the aryl or heteroaryl radical may be substituted by halogen, CN,
(C-Cs)-alkyl, (Cs-Ce)-cycloalkyl, O-[{(C-Csy-alkyl], S(O)-{(C)-Cs)-alkvl],
SO,-NH,, COOH, CONH,, CO-[O(C-Cs)-alkyl], CO-(C,-Cs)-alkyl, and

where the alkyl radicals may be substituted by fluorine atoms;

is aziridin-1-yl, azetidin-1-yl, piperidin-1-yl, 3-hydroxypiperidin-1-yl,
4-hydroxypipendin-1-yl, 3-oxopiperidin-1-yl, 4-oxopiperidin-1-yl, pyrrolidin-
1-y1, 3-pyrrolidinol-1-yl, 2-cyanopyrrolidin-1-yl, morpholin-N-yl, piperazin-1-
v, 4-[(C;-Cs)-alkyllpiperazin-1-yl, piperazin-2-on-1-yl, piperazin-2-on-4-yi,
piperazine-2,6-dion-1-yl, piperazine-2,6-dion-4-yl, thiomorpholine-1,1-dioxid-
4-vi, NH-(CH2)-OH, NH-CH(CH,OH),, NH-C(CH,OH);, N{(C;-Ce)-alkyl-
OH?Y;, D-glucamin-N-yi, N-methyl-D-glucamin-N-vl, NH-{(C;-Cg)-alkyl}-CO-
O{C;-Cy)-alkyl, NH-{(C;-C;)w.aikylj—COOH, NH-{(C;-Cs)-alkyl]-CONH-,
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WO 2@{@9

R17

R18

C(CH3)2-CO-0-(CH2),-NH2, (CH2)0-NH-C(CH3)2-CO-NH2, (CH2)n-
NH- C(@HB)Z -CO-NH-(CH2),--OH, (CH2),-NH-C(CH3)2-COON,

£3S02-R16, S02-N=CH-N{EH3)2, SO2-NH-CO-RT%; 1§BB2007/006594
NHR12, S02-NH- (CH ),OH, S02-N[(C1-Cs)-alkyl]2, SO2-NH 20

2,8 RSO0 COMGOIN S G G -

piperidin-I-yl R12
(CH2)n SERIHRPH, NEHE) O ahM)LGHER; @I(EMQWMIH [C(H)(aryl)} CO-

Ci-Cb6
TSR RN o
alkyl anéoy#l Q(Félﬂﬁfalé]rﬁ% Substitited ‘Bﬂiﬁ%o@uﬁeﬂ M@Wbafyl)}
20061013 383254 R TERARATIONTA precnbero e endgn eieseayico.

radicals may be substituted By halogen, CN, (C1-C 8/

(C3- ca)fei;?ac{éak?ikwh(bﬁd Mbﬁteg(@yl c@P@%}) iRyl Ceb{haigesiaryD]-
COOH, CONHRNG@-QIGiBE) Ak &Qr&ry%%@kw(@lndgla&rﬁ tRe(C,-Cy)-
alkyl radicals ma be Su stltuted by 5 fluorine atoms; H

orh (OB K e OBy AR Aotk 1 EADE e ONFE:.
(CH2) o 63@@ | L,
(CH2)" Oarggl%%aég) é@j Séc{)ésggé%c@ﬂz% glucgr-(%ﬁ()zlalwp Sl g -
OR13, RO SO K BHA (EG)y -seloaliy -
NH- SOZ@NHécﬁ@[(WL%PCW}MW@DWﬁ@@sﬁ\'ﬂ%@fM@ma)
(CH2), NH-CO-NH- (C3-C6 cIoaI @ézﬁ NH- C( NH)-NH2

SOy (T O o S0 ATH 5 NG Qe ) lh-502-(C -
S02-N[Gr;C4lkalkwiz &Fiamm%) }@@ﬁﬂoiﬁ@ﬂ 1Cd)-aldlk GRS NH,, N{(C;-
(CH2)g-COOH, CONH ’W)iq -CONH2i (CH2)n 15 C(=NH)NH2, (CH2),

2, (CH
-C(= NHW@WIWH&E%};% §r§%f%)}/cloalkyl radicals may be substituted

by fluoring@toms arBEWETE) thewarvh orchatraan sadisalsbaaypheed by F or
substitut&g by halogen, CN,
2

is R18, R13, (CHy),-CO-[O-(C;-Cy)-alkyl], (CHa)p-CO-[O-(C3-Cs)-
cycloalkyl], (CH2)p-CO-[(C,-C;)-alkyl], (CH2)-CO-[{Cs-Cg)-cycloalkyl],
(CH;),-CO-aryl, (CH»),~CO-heteroaryl, (CH2),-CO-[O-(CHy)p-aryl], (CHz)o-
CO-NHz, (CH2)q~COOH, where the alkyl and cycloalkyl radicals may be
substituted by fluorine atoms and where the aryl or heteroaryl radical may be
substituted by halogen, CN, (C;-Cs)-alkyl, (Cs-Cg)-cycloalkyl, O-(Cy-C;)-
alkyi, S(O)y-(Cy-Cs)-alkyl, SO,-NH,, COOH, CONH,, CO-[O(C;-C;)-alkyl],
CO-(C;-Ci)-alkyl, and where the alkyl radicals may be substituted by fluorine

atoms;

is (Cy-Cy)-alkyl, (Cs-Cg)-cyeloalkyl, (CHy)g-[(C3-Ce)-cycloalkyl],

{CHy)p-aryl, (CH;)y-heteroaryl, where the alkyl and cycloaikyl radicals may be
substituted by fluorine atoms and where the aryl or heteroaryl radical may be
substituted by halogen, CN, (C,-Cs)-alkyl, O-(C4-Cy)-alkyl, SO,-NH,, COOH,
CONH,, CO-[O(Cy-Cs)-alkyl], CO-{C;-Cg)-alkyl, and where the alkyl radicals

may be substituted by fluorine atoms;
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(C-C3)-alkyl, (C3-C6)-cycloalkyl, 0-(C1-C4)-alkyl, S(O)m (Cr-C3)-alkyl,
S0O2- NH2, COOH, CONH2, CO-[O(C I -C3)-alkyl] and where the alkyl

WO 20a8i6a8 ay 20 be substituted by fidérine atoms; where onBQaﬂEBQFQ@W 006594

R20

R21

R7, R8, R9 and R10 radicals is always deflned as NR17-aryl or NRI 7-

(C2-Co) Sy A SRy (e e (G e

[(C3-C4)- cycloalkyl] (CH2)n-[(C7-Cl0)- blcycloalky]] (CH2)n [(C3-C6)-

RN ST A e R sy N G

(CH2),-diy); o2y G O-[OHO-)-QIKED )-(C1-Cs)-alkyl, O-(CO)-(C3-Ce)-

(CH2),-CO5 3- H2) )ralk

Co1(CS Ry I TodT ey e e R e Ry = N
CO-[O-(TER2Y arplk (TR, WQ@HZN(YthW] (@HE)@F@@;NHZ
(CH2)g COOH, (CH2)n P(O)(OH)[O-(Ct-C3) 5 alkyl],
(CH2).-P(O)[O-(Ci-C3)-alkyl]2, (CH2).-P(O)(OH)(O-CH2-aryl), (CH2)n
P(0)(O-BHR Gryl)Z; ({CHAKP(GID HY2,-(GHEkyE@aH, (CH2), SO2-NH?2,
(CH2),-CO-NH-[(CI-C6)-alkyl],(CH2)n CO-N[(CI-C4)-alkyl];, (CH2)n

CO-NH- [(C3-Cs)-cycloalkyl], (CH2).-CO-N[(C3-C4)-cyeloalkyl]2,

and th%%%}%%ogl}%ﬂ_ywlc% Qs QHfiIsGA)alkyllr (C2-C4)-alkenyl-CONH2,

R, R’

m

enyl- C H, (C2-C4) 10 alkynyl-CO-O[(C1-C6)-alkyl],
(C2-C4)-alkynyl-CONH2, (C2-C4)-alkynyl- COOH,
(CH2)"-CR21[(CO-O(Ci-C4)-alkyl)]2i (CH2).-CR21(CONH2)2, (CH2)n

CB%&Q%%S%E‘)%tQ@%&B?&Bﬁ%%@d%[@é&@&%%&%@)n
CR21R22CONH?2, (CH2) CR2IR22COOH, (CH2)n CO-R16

(CH2)"C(CH3)2- CO-O[(CI-C3)-alkyl], (CH2)n
C(CH3)2-CO-O[(C3-C5)-cycloalkyl], (CH2) 15 C(CH3)2 -CO-NH2,

(CH2) hstitute
CO- NH%&%%%Q)%%AN%%%%%@%}% -NH- [(C3 c5 §§Té éénaf pe substituted

(CH2).- OWreED(@ 3azdd61@$g§rfre°g%ﬁ<wg(gqqg)g,t@(@ppgygg@@@ﬂ atoms;
(CH2),-CO- NH-C(CH3)2-CONH2, (CH2), CO-NH-C(CH3)2-COOH,

180, 1,2;
1s0,1,2,3;
is 1,2,3;.
1581, 2;

s 2, 3,4,

1s0,1, 2,

A,D,E, G, L areeachindependently C or N, where there is no corresponding R1, R2, R3,

R4, R5 substituents when they are defined as N;



where the alkyl, ailcenyl, alkynyl and cycloalkyl, bicycloalkyl, cycloalkenyl,
20 bicycloalkenyl and tricycloalkyl radicals may be substituted by fluorine

WO 2008i$ 73 where the aryl or heterc&#§| radical may be substifutéigPB{07/006594
halogen, CN, (Ci-C4)-alkyl, (CS C6)-cycloalkyl, O-(C1-C4)-alkyl,

R REGSI ) il RN (RB TSI eieals sy B et by o

fluorine agolalk2s (mz)ﬂac(@sm)eablayty(m@ﬁﬁ)ndyao@l;lﬁylb@!ﬂ@%ﬂ@l1

[(C3-C5 | (GH2 8)-bicycloallyl
() e e oy (), SRR el (Rl
alkyl, Cycﬂﬁédkyhdﬁmymlphmhg BicolGalikTlvaldi0alS s hiay dyelselbsstit G o)

S bstnulbany RalgeR N b LA A O Al LoD orsh N

COOH, wmmlgm@(@j-@)calwm@wm@w)sdll@ﬂ@hd(@h@aéaﬁed S(O)m-

B I Y, R o QRO 8-

S02-[(CBC¥-e)yclodikit) 52 ORI Caiyh-80R f§©|z+2~) theterbaliyy]]2, Sks, CO-

S02-(C N 2) v 3
cycloalltﬁ[l& dlcﬁafgi%evﬁ be s%%fftu%%%uonr@ zi%%) ; andﬁﬁﬁé e alky1 2
10 aryl or helerSHyyNddi€4rMaybésubsiidiiHd @@ﬁ@o@eha@};da @D- (Cg Cﬁ)

Cj-C3 lQakkyl.,
S02 N CBOYT CONNE O oIty Al e g s e - CHEO-
where (1 afyh Akt T8 €Ul by e biGH REG T

aziridin-ky} e?c?a‘?yfj'@ﬂ Vil R%'Q’é‘tﬂe X g, 1825}18}?%@93:@!&&41{3&%d trlcycloalkyl
3-oxopiperidin-l1yl, 4-oxopiperidin-I-yl, pyrrofidin-1-yl, ngrrolldlno- -yl,

2-cyanopihesiigivian P sHbFBHBRAIN- @PW@@FW% erg gyl or heteroaryl

15 alkyllpipgazinslsyhPiRaIARIR | HaBiRErazie- o4 uidniomemhlngsakyl,
O-(C-Cy)-alkyl, S(O)-(Cy-Cs)-alkyl, SO,-NH,, COOH, CONH,, CO-O(C;-
Cy)-alkyl, CO-(C;-Cs)-alkyl, and where the alkyl radicals may be substituted

by fluorine atoms;

20 R6,R7, R& R9, R10 are each independently NR17-bicyclic hetero.cycie, NR17-aryl, NR17-
heteroaryl, where the aryl or heteroaryl radical may be fused to a 5- or
6-membered aromatic or nonaromatic carbon ring in which one or more CH or
CH, groups may be replaced by oxygen atoms and where the 5- or
6-membered aromatic or nonaromatic carbon ring may be substituted by F, =0

25 or -(C;-Cg)-alkyl and where the bicyclic heterocycle contains from 9 to 10 ring
members and up to five CH or CH; groups may each independently be
replaced by N, NR20, O, S{O)y, or C=0 and where the aryl or heteroaryl
radical or bicyclic heterocycie may be unsubstituted or mono- or

polysubstituted by
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1,1-dioxid-4-yl, NH-(CH2),-OH, NH-CH(CH20H)2, NH-C(CH20H)3, N[(C-
C3)-alkyl-OH]2, D-glucamin-N-yl, N-methyl-D-glucamin-N-yl, NH-[(Cr-C3)

WO 20®AIkyESCO-O(Ci-C3)-alkyl, NH-[(Cis03)-alkyl]-COOH, NH-RCTB2AIRFIPO6594

CONH2, NH-[C(H)(aryl)]-CO-O(Ci-C3)-alkyl, NH-[C(H)(aryl)]-COOH, NH-
o M G EOCCHCD B Wiy o
e I e
NHC Ch skl S MG i soR e
b Sl L SRS O SIS
Cren SO 0 SO e o s e

SO (G109 Mg BN BB 3 R B G

forine atoms, S O DT (o (B () S a1 2 (CHiah
Substhited by TeH e RSN RN I ZOB 0Ly S DRI 12-CO-
nelogen. O, (Cr R P A G s At S8 N OB CONRE
be substtured B IO A & Rab Oy ay VR FE R,

G ool ot GG BERR i,

C4)-cycloalivl, QKRNI EO) ) alY), RAERNEIGH), -co-np-
[(C1-Cg)-alkyl], (CHy)p-NH-(CHy)y, -CO-NH-(CH»%-OH, (CH3),-NH-
(CHy)y ~-CO-N[(C1-C8)-alkylls, (CHy)y-NH-(CIHy), "CO~NH-[(C3~C3)-
cycloalkyl], (CHy)p-NH-C(CHa1),-CO-O(Cy-Ci)-alkyl, (CHy),-NH-
C(CH3)-CO-0-{CHy)-NH,, (CHy)p-NH-C{CH3)>-CO-NH,, (CHs)s-
NH-C(CH3)-CO-NH-(CH,),~OH, (CHy),-NH-C(CHs)o-COOH,
S(O)p-R12, SO;-R16, SO-N=CH-N(CHs)-, SO,-NH-CO-R12, SO,-
NHR12, SO;-NH-(CH,),-OH, SO,-N[(C1-Cy)-alkyl]s, SO,-NH-
(CH;),-NH,, SF5, COOH, CO-NH3, (CH);-CN, (CHz),-CO-NH-
piperidin-1-yl, (CH3),-CO-NH-S0;-NHR 12, {CH;),-CO-NH-50,-
R18, (CHy)p-C(=NH)NH;, (CHa),-C(=NH)-NHOH, C(=NH)-[NH-O-
(Ci-Co)-alkyl], (CH,),-C(=NH)(R16), (CH,),-C(=NRI13)NHR12,
(CH2)u-C(=NRI2)NR12R 13, (CHy)y-C(=NH}O[(C;-Cs)-alkyl], where

the alky! and cycloalkyl radicals may be substituted by fluorine atoms
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cycloalkyl, O-(CO)-O-(C1-C3)-alkyl, O-(CO)-O-(C3-C4)-cycloalkyl, NH2,
NH 10 [(Cj-C2)-alkyl]-aryl, NH-(C-C3)-alkyl, NH-(CO)-(C1-C3)-alkyl; R22

WO 2i8#0CE3] (C1-C3)-alkyl, aryl, [(C1-€3)-alkyl]-aryl; and the phySigkpgiealln06594

compatible salts th_ereof. 154. A co_mpound of the fo_rmula | as claimed in
e o R L e R TS

b ; . T . : ‘qis L 2 ri :
30 5 0. 1 WO I 5 PES PETIEIS 0 0B & B ) Pl

h ind dentl ' ' :
e b S P SRR B B o,

hi : [, Br, CN, , (Ci-C4)-alkyl, -CQ)- :
Cycloalkyt, (CHHCA SR BRSBTS ARt by
(CH2)"-aryl, (CH2)n heteroaryl, OCF3, 0-(C1-C4)-alkyl,
O-(C3-C6)-cyc|gﬁg&’ﬁn%%eprcz)"-aryl, 0-(CH2)"-heteroaryl,

NH-(Ci-C4)-alkyl, N[(C1-C4)-alkyl]2, NH- aryl, NH-heteroaryl,
NH-S02-(CI-C4)-alkyl, NH-S02-aryl, S(O), (Cr-C3)- alkyl,

2o}, SO N3 by e tiballs ) SbINFECAAY (GOSN L afCr

A2 R Pl ) O R o SO MR TR (-
cycloalkyl, (CHz),-Oaryl, (CHa),-O-glucoside, (CH,),-O-glucuronide, OCF;,
O-R13, (CHz)n-NH-aryl, (CHa)n-NH-SO,-(C;-Cy)-alkyl, (CHz)y-NH-SO-aryl,
{CHa)p-NH-CO-NH,, (CH» )y -NH-CO-NH-(C-Cy)-alkyl, (CHz)n-NH-CO-NH-
{C3-Cy)~cycloalkyl, (CHy)-NH-C(=NH)-NHa, S{O)u-(C;-Cy)-alkyl, S(O)y-
aryl, SO2-NHa, SO,-NH-(C)-Cy)-atkyl, SO,-N[C;-Cy)-alkyl]y, SFs, (CHy),-CO-
[O-(C-Cy)-alkyli, COOH, (CH;)-COOH, CONH,, (CHz)o-CONH;, (CHz),-
C(=NH)NHa,, (CHp)»-C(=NH)NHOH,
where the alkyl and cycloalkyl radicals may be substituted by fluorine atoms
and where the aryl or heteroaryl radicals may be substituted by halogeh, CN,
(C-Cs)alkyl, (Cs-Cg)-cycloalkyl, O-(C,-Cy)-alkyl, S(O)y-(Ci-Cs)-alkyl, SO,-
NH,, COOH, CONH;, CO-[O{C;-Cs)-alkyl] and where the alkyl radicals may

be substituted by fluorine atoms;

where one of the R6, R7, R8, RY and R10 radicals is always defined as NR17-aryl or NR17-
bicyclic heterocycle or NR17-heteroaryl;

is H, (C;-Cy)-alkyl, (Cz-Cy)-alkenyl, (Cy-Cy)-alkynyl, (C5-Cs)-cycloalkyl,
(CHa)q~[(C3-Cy)-cyeloalkyl], (CHz)u-[(C7.Cyo)-bicycloalkyl], (CHa)-[(C3-Co)-
cycloalkenyl], (CHz)y-[(Co-Cy)-bicycloalkenyl], (CHa)y-[(C-Cs)-tricycloalkyl],



10

15

20

25

30

N[(Ci-C3)-alkyl]2, COOH, CO-(C,-C3)-alkyl, CO-(C3-C6)-cycloalkyl,
CO-aryl, CO-heteroaryl, CH(OH)-aryl, CH(OH)-heteroaryl,

WO 2@R[@O-[&’1-C4)-alkyl]-aryl, CH[O-(C25Z4)-alkyl]-heteroaryl, CHEERAO07/006594

R1Z

CHF-heteroaryl, CF2-aryl, 15 where the alkyl or cycloallcyl radicals may

ey b QUTERCH oy R o ey L) L Stk

S(0),., (CHQ%C@”%@;SQZMZ] CODREHOANHA s 50T YIL.3Y-AllopCO-aryl,

CO- (Cl al d where I

fluorine %1% % erﬁa]ry éggg? I@I/(é ggefggéw aﬁzgé&%{)i‘hw&??&k}h)”

II:IRl? bieyeticahgle6e0leC NRITagHNRID (et Chhiyt PUME O d1-6h)-

eteroar S

nonarome{ft?’ tg%{ni{' ﬁé& |é—rt§96$\§k %%%@@%&8@@”@2{{}3{0 agy) pi-H2)

fephced’@)ﬁiﬁﬁﬁmﬁm%ﬂmﬁ@é@fé)ﬁ -(OIH 25, SOhémisered -w0Omitic,

or nonar, tlc g titu k

and whé |cyc gfe%féé%% f@#ﬂs@r@%& gfof)} r?r%’ﬁﬁin)ﬁlai XEO “NH-

and up t{ej@wéiﬁhyoko@i&dﬁlbl(@}bﬁ Ay NEEH iGdeperdahi] HeCrepirebatyl-CO-

N, NRZ ere, e r

bicyclic ello@ F&%ﬁy@éaeg V\ﬁ?)(efl yutla?or ffion @ &e rclﬂlﬁs%%?tlftfug “Ca)-

by WO znq&/ma@s@fzse@mz@z@cmoesgmﬁmom {Br;GNelk@3]-

CF3, (C , -

CF3 (CHAO R, GBI O D PR, v

(CH2)"-ORjaldctoside, (CH@)@@W%Q@{(@@EBH@}QJ@H%

(CH2)n _ )

CnCIRMR CRRILGIE c oo s i

N[(CH2YgEONFH2(2 - Dk2), (ﬂHzRi@Q@HIﬁW@H@)?&(XHQI}M&HQ (CHa)p-

SO2-R1G (GFHALNKEHR SR8 RIR) (EHRINREZGURI, (Cta)i-C(CHy Y-
CO-NH-(CH3)~-OH, (CH3),~C{CHj;),-CO-NH-[{C3-Cs)-cycloalkyl], (CHz),-
CO-NH-C(CH3)-CO-0O[(Cy-Cy)-alkyl], (CH;),-C{CH;3),-COOH, (CHj)p-CO-
NH-C(CH,),-CONH3;, (CH;),-CO-NH-C(CH;);-COOH,
where the alkyl, alkenyl, alkynyl and cycloalkyl, bicyclealkyl, cycloalkenyl,
bicycloalkenyl and tricycloalkyl radicals may be substituted by fluorine atoms
and where the aryl or heteroaryl radical may be substituted by halogen, CN,
(C-Cy)-alkyl, (C3-Cg)-cycloalkyl, O-(Cy-Cy)-alkyl, S(O)n-(C1-Cyy-alkyi, SO;-
NH,, COOH, CONH,, CO-O(C-Cys)-alkyl, CO-(Cy-Cs)-alkyl, and where the

alkyl radicals may be substituted by fluorine atoms;

is H, (C-Cs)-alkyl, (C3-Cs)-cycloalkyl, (CHz)g-[(C3-Cs)-cycloalkyl], (CHz)y-
[(C7.Cq)-bicycloalkyl], (CHy [ (Cr-Ce)-tricycloalkyl], (CHa)p-aryl, (CHz)u-
heteroaryl, where the alkyl, cycloalkyl, bicycloalkyl or tricycloalkyl radicals
may be substituted by fluorine atoms,

and where the aryl or heteroaryl radical may be substituted by halogen, CN,
(Cy-Cy)-alkyl, O~(C-Cs)-alkyl, SO,-NHa, COOH, CONH,, CO-O(C-Cs)-
alkyl, CO-(C,-Cs)-alkyl and where the alkyl radicals may be substituted by

fluorine atoms;
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(CH2),-NR12-CO-NRI2R13, (CH2),-NR12-CO-N(R12)2, (CH2)n
NRI2-CO-NHRI1, (CH2),-NH-C(=NH)-R16, (CH2)nNR12 10

WO 2@&NRE8)-NHR.12, (CH2),-NR12-C3&NR1.2)-NRI2R13, (CHZX) FNiR2007/006594

R13

R16

R17

R18

(CH2)NCO-0-(CH2),--NH2, (CH2)NNH-(CH2)" -CO-NH-[(C-C3)- alkyl],

CONIC ) i (RO NS ERb o R e e

(CH2),-SEL,Q(EHR) Bt EO4) @l -{EHRIENID EECH; ),-N(R12),,

o B T A R G R S B b aome

S(0)"-Ri2] G02eRIG2SOR-NetGbiN(EHdR)2 180N HBORRH DySaRgen, CN,

12 502 UCHIL O SOENIELC M SO

piperidirB GyNKe HPCD CONEQ ZNHBRIS - (CHEYyJONHGE2)RIkS], and

(CH2),-C 0 H)-[N

(Chio) R ORI 57 LN SIS TS, T stoms

C(=NH)O[(C-C?3)-alkyl], where the alkyl and cycloalkyl radlcals may be

substituted by fluarin ato ms.a d.where. eroar 2.0 digals

may be sufbs f{ﬁled Ef‘%ﬁogen{1 JNpl(%?iléé%)ﬁaﬁ{% %mégsj A ﬁ

2008/0137:@8@;25%@@41/5@M@Qﬁﬁgméyzlomkwl@@»@smmm@;kﬁ—yl,

(C1-C3)salkyl, S02-NH2, €O )=

CO-(Cr- E:a§3¥“|?<§’ﬁ’“a mh%% tﬁ'o Clr@lw{ﬁj?éé%%%lg% stliutedC E))y

fluorine aliortipiBiaziE; Gy BHpENZIERHC-T6 palkyz (CB3-@7-chdlvatkyrpholine-

(CH2)' lheyd; I 2

Daryl, (C?F}Zsﬂ%gg IJco%e@%ﬁ?gﬁO%%curon%%%é%%@%éﬁ% N{(Cl

(CH2)"-Nk)-alky¥ -{CHIR) INElvgoRqd-g4Natksihy{ EMH2yr spingd2lali - [(C1-Cs)-

(CH2)n (¢ OrNHAGI:63)atkyly [(C-Ca)-alkyll-

(CH2)11LHN c?g)\l éﬁc C%L52 d Mé“?ﬁ&?u{ (%i«%%&ﬂj@m NH-(Cr-C)-alkeyt]
CONH,, NH-[ C(H)(aiyl)] -CO-0(C}-Cy)-alkyl, NH-[C(H)(ary))]-COOH, NH-
[C(H)(aryl)1-CONH,, NH-{C(H)(heteroaryl}]-CO-O(C,-C;z)-alkyl, NH-
[C(H){heteroaryl)]-COOH, NH-[C(H)(heteroaryl}]-CONH,, NH-{{C3-Cs)-
cycloalkyl]-CO-O(Cy-Ca)-alkyl, NH-[(C;5-Cs)-cycloalkyl}-COOH, NH-[(Cs-
Ce)-cycloalkyl]-CONHz, NH-(CHy)-SO2-(C)-Ca)-alkyl, NH-[(C,-Cy)-alkyl]-
SO:H, NH-[(C;-Cy)-alky1]-SO.-NHa, N[(C;-Cy)-alkyl]{[(C1-Cy)-alkyl]-SO:H},
where the alcohol (OH) or ketone (C=0) functions may be replaced by F or
CHa;

is R18, H, SO,-CHj, SOz-aryl, (CHy),-CO-[O-(C;-Cr)-alkyil],
(CH,)p-CO-[{C1-Cs)-alkyl], (CH2)p-CO-aryl, (CH;),~CO-NH;,

(CH)-COOH, where the alkyl radicals may be substituted by fluorine atoms
and where the aryl or heteroaryl radical may be substituted by halogen,

CN, (C1-Cy)-alkyl, O-(C-Cy)-alkyl, S(O)u-(C1-Cs)-alkyl, SO,-NH,, COOH,
CONH,, CO-[O(C-Cs)-alkyl], CO-(C;-Cs)-alkyl, and where the alkyl radicals

may be substituted by fluorine atoms;

is (C-Cy)-alkyl, (C3-Cy)-cycioalkyl, (CHy)y-aryl, (CHy)y-heteroaryl, where the

alkyl and cycloalkyl radicals may be substituted by fluorine atoms and where
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10 C(=NH)-NH2, S(O)r-(C1-C4)-alkyl, S(0)1, -aryl, S02-NI2i
S02-NH-(CI-C3)- alkyl, S02-N[Ci-C3]-alkyl]2, SFs,

WO 2{OHQ)Z60-[0-(Cr-C4)-alkyl], (CH2)&2580O0N, (CH2)a-CONHRC(CER2)07/006594

R20

R21

R22

C(=NH)NH2, where the alkyl and cycloalkyl radlcals may be substituted by
fluorine goms 8994%?&39 ?ae];_ig‘cr %t‘zr}k%r { ﬁal C%Xn %ﬁ\l (C1-Cs)-alkyl,

substituted %9( alogen, oalk
0-(Cr-CA)-allyt, SOyl (mpzsﬂalmcmmwgoowmwmkm CO-(Cy-
CO-[0(Cj=C3):alky Wh e alk dlcal ma tyted.b
fluorine C%r%sﬁ' Ew%écrgwa eag:is}te gn Oﬁ% én@% %)fbé%ﬁ g%’ uOlnlcamms
is always deflned as NR17-aryl or 20 NR17- blcycllc heterocycle or

[I\(ICR?% 7CZ()?J[CyC dlk iﬁ'—‘; éC f(%)% yéllsf,%éllb% mC@E}|QKY 59

(CH2),-[(C7-C%)- trlcycloalkyl] (CH2),; aryl, (CH2) CO- [O (Ci-C4)-alkyl],

o358 By Toaly L (L) 2D AT (D) O R oA (€

CO-[0- (cxm)qwiyqlk(;ﬂ:mmﬁﬁr[@y(w@Oﬂet@re@gm}km; HR2JG COMH2,)-

N

WO 200B@&mBal@BB@@TvEpmﬂm%EM\afwmm@lﬁaPé@)(bH)z
(CH2)nSO3H, (CH2)"-S02-NH2, (CH2) -CO-NH- [(Cj-C3)-alkyl], (CH2)n
CO-N[(Ci-C3)-alkyl]2, (CH2), CO-NH-[(C3-C5)- cycloalkyl],
(C2-C3)ialkehils GO SHCHRA) @ty [ {CL:Ealkalkanyl- CONH2,
(C2-C3)-alkenyl-COOH, (C2-C4)-alkynyl-CO-O[(C-C4)-alkyl], (C2-C4) 5
alkynyl-CONH2, (C2-C4)-alkynyl-COOH, (CH2)"-CR21[(CO-O(Ci-C4)-

and thalrhyx ] (GldalH-ORPUOBNHE Re(ei2)"-CR21(COOH)2, (CH2)'-

4.

RR

m

CR21R22CO-O[(Cj-C4)-alkyl], (CH2)"-CR21R22CONH2, (CH2)n
CR21R22COOH, (CH2) -CO-R16, (CH2)"-C(CH3)2-CO-O[(C-C3)]-alkyl,

(CH2)"-C(CH3)2-CO-O[(C3- CS)J cycloalkyl, (CH2) -C(CH3)2-CO-NH2,
(@Heympound of the formula I as ciaimed in one or more of claims 1 to 3, wherein

are each independently (C;-Cs)-alkyl; or R and R’ together form a ring having

from three to six carbon atoms;
is0, 1, 2;

is, 1, 2;

is1,2;

181, 2;

is 2, 3;

1580, 1;
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10 C(CH3)2-CO-NH-[(Cj-C3)-alkyl], (CH2),; C(CH3)2-CO-NH-(CH2),,-OH,
(CH2)n-C(CH3)2-CO-NH-[(C3-C5)-cycloalkyl], (CH2)u-C(CH3)2-COOH,

WO 20CH2) 78€0-NH-C(CH3)2-CONH2, (ZH2) PCT/EP2007/006594

-CO-NH-C(CH3)2-CO-O[(C1-C4)- alkyl], (CH2)-CO-NH-C(CH3)2-COOH,

he alk loal I loalk icycloall di
» . g e e DR YRR SR R BRI . o

may be Mﬂéﬁlwfﬁ{I}byerlrtakG@enh@Nm@&ﬁﬁdd adkyl, (C3-C6)- cycloalkyl,
0O-(C1-C4)- alkyl, S(0),,-(Ci-C4)-alkyl, S02-NH2, COOH, CONH2,
CO-0O(Ci-C4)-alkyl, CO-(Ci-C3)-alkyl, and where the alkyl radicals may be

R1, RAubstiRitel Dy Huorid iatepsd20tR 12, 8, 9],(B4-CS) @yl C;-Cy)-alkyl, (C3-Cq)-

(C3-C35)¢ fIOﬁ(%}é g.(é ﬂzi@ubs%f%%}dggﬁge{ anylwhere, 'le %\I/I; | Qlap-2- -yl

cycloalk ute brlne atoms ere the

aryl or héféfﬂmb&adréés)mwydaeasﬂbﬁlfmg@b@hﬂ@g@hym (G}Cs)-cycloalkyl,

(232 )C%k(é %ﬁ‘%} 6re tHe%OaC yI rad%%z&i;hzay%q é@sf%’f)@gigy]z NH-

fluorine aayhrifﬁimi@n@l-ﬂSﬁZ RO&-@)@W)SD@H(S@%W%%MKW ~Cs)-

20022((%'_| 1!\%@1‘2& 3%: ev@ ere tLEeWaﬁ@)? (% g{ C(::%%llky ré |cals mil(ycf)éczi)

substitutdkbly Hllorhvg- &t@ﬁr@s)aqfwi\ﬁﬁébé 1 aryiFbf GEteraaryl FauieHK thal/«)-

b b |
O CN T ) SR Sk CBoEkig Con, Con: €O
COO(CEaLalghy COUCOBSF A aichwhiole s GiShradialiviaf 0-+71,

‘e subsituied o fuprinn RS WELLOOALIANL 269 10uc ol

PCT/EP2007/0065 4 is ‘azifidin-I-yl, azetidin-1=yl, piperidin-1-yl,
A-hydroxyidlsetidirlyalBybkbpigretih WiﬁF@@skoﬁiéEﬁmWQawl CFs-aryl,

pyrro'idi%’ﬂ'é%’é%ﬁé%‘ﬁ'@@?&éﬁi«ﬁ radicals may be substituted by fluorine atoms and
where the aryl or heteroaryl radicals may be substituted by halogen, CN, (C,-
Ciy)-alkyl, O-(C;-Car-alkyl, S(O)y-(Ci-Ca)-alkyl, SOs-NH,, COOH, CONH,,
CO-0(Cy-Cs)-alkyl, CO-(C;-Cs)-alkyl, and where the alkyl radicals may be

substituted by fluorine atoms;

R6,R7, R8, RY, R10 are each independently NR17-bicyclic heterocycle, NR17-aryl, NR17-

heteroaryl, where the aryl or heteroaryl radical may be fused to a 5- or
6-membered aromatic or nonaromatic carben ring in which one or more CH or
CH; groups may be replaced by oxygen atoms and where the 5- or
6-membered aromatic or nonaromatic carbon ring may be substituted by F, =0
or -(C;-Cy)-alkyl and where the bicyclic heterocycle contains from 9 to 10 ring
members and up to five CH or CH; groups may each independently be
replaced by N, NR20, O, S(O)y or C=0 and where the aryl or heteroaryl
radical or bicyclic heterocycle may be unsubstituted or mono- or

polysubstituted by
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2-cyanopyrrolidin-1-yl, morpholin-N-yl, piperazin-I-yl, 4-[(C -C3) 5
alkyllpiperazin-I-yl, piperazin-2-on-I-yl, piperazin-2-on-4-yl, thiomorpholine-

- WO 2408/@igRi%iL4-yl, NH-(CH2)rOH, NH-EM{CH20H)2, NH-C(CHBBHE 20f[&R06594

C3)-alkyl-OH]2, D-glucalnin-N-yl, N-methyl-D-glucamin-N-yl, NH-[(C1-C3)-

clly-CO-O(C-Gayalol NI €31 MEROHL NI BBkl on

CONH2, NH-[C(H)(aryl)]-CO-0(Cj-C3)-alkyl, NH-[C(H)(ary OH, N

10 [C(H D]- | Cj
(O hetorsary N OO NI R SRy SN N o

loalkyl]-CO-O¢G1-Ca)-alkyl. C8)-cyclnal (Ca
g%%i?/cﬁlalukyl]-@@ﬁﬁ%@ﬁﬁﬁ%ﬁ%Fﬁgéﬁé%é%%%ﬂIggg“tb“w&%‘de’

NH-[(Ci-C4)-alk I -C4) -RA2- NKGE3)- a
{[(Ci-C4)-a|ky|]-§g3§ﬁi?§|1j§lv%#et%@ﬁ%gfga%} (%Q ’ gd;%gtogg (lggiéf&g b,

functionalities 3 X LA . is < 3 )
S02-aryl, (CHzr;r,ﬁfat (g%ﬁ%%f-c ?—ﬁ@%ﬁ( H )tn%]fc%’i[l(Iqi fB (}’:'13 ‘%%%ﬁﬁﬁ —

(CH2),-CO-aryl, (GHR), - CNHZ, (RH2)A GRRM: whers the@lkyl Zorandng-

cycloalkyl radicals may be substituted by fluorine atoms and where the

aryl or heteroary fadiga e SHbatityieddey, halogeni GMR 12-CO-R 16,
(C-C3) o OB D) Mo Ly G A oo N G R 1o

CONH2, CO-[O ralhylc6RAGRR3);alku, pnarybere INeralky), (CH,),-
radicals maybe gfb%?tuted by flugrine ato’r?s; 55 R18 is (m%aﬁyﬁ, )

(C3-C4)-cycloalkyh ((-0@)ra1kl; (CH2) -Neteroamwhers theraiytand.

cycloalkyl radicals may be substituted by fluorine atoms and where the

aryl or heteroarytragigas may Rexsybstitiek py-tplogem ON: 1 2R 13, (CH,),-NH-
(C1-C3)-alkyl, O-(C1-C3)-alkyl, S02-NH2, COOH, CONH?2,

CO-[O(C1-C3)-atyly Cen(Br@:GANalkykand wieredhe alkyd radiqaes, - )-

may be substituted by fluorine atoms; R20 is H, (Ci-C3)-alkyl,

(C3-Cs)-cycloalkybyarwic G 11@2)catiyl]-aryb-NH-(CH,),-OH, (CH,),-NH-(CHa), -
CO-N[(C}-C3)-alkyl]z, (CHy)a-NH=(CHa)y ~-CO-NH-[(C3-Cs)-
cycloalkyl], (CHy)a-NH-C(CH3)5-CO-0O(C;-Cy)-alkyl, (CHz)y-NH-
C(CH3)-CO-0O-(CH;)-NHa, (CHp)y-NH-C(CH; )p-CO-NHa, (CHa)ye
NH-C(CHj3)p-CO-NH~-(CHy)-OH, (CHa)o-NH-C(CH3),-COOH,
S(OY-R12, SO2-R16, SO-N=CH-N{CH3),, 5O,-NH-CO-R 12, SO»-
NHR12, SO;-NH-(CH,),-OH, SO,-N[{(C,-C3)-alkyl]s, SO»-NH-
(CHy)-NH,, SFs, COOH, CO-NH;, (CHy)4-CN, (CH,),-CO-NH-
piperidin-1-yl, (CHz)y-CO-NH-SO,-NHR 12, (CH3),-CO-NH-SO;-
R18, (CH),-C(=NH)-NHOH, C(=NH)-[NH-0-(C;-Cs)-alkyl],
(CH,),-C(=NH)R16), (CH;)y-C(=NR12)NR12R13, (CHy)y
C(=NH)O[(C;-Ca)-alkyl], where the alkyl and cycloalkyl radicals may

be substituted by fluorine atoms and where the aryl or heteroaryl

radicals may be substituted by halogen, CN, (C;-Csj-alkyl, (Cs-Cs)-
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WO 2008/017381 260 PCT/EP2007/006594 R21 is H, F, CF3,
(C,-C3)-alkyl, (C3-C4)-cycloalkyl, OH, O-(C,-C3)-alkyl, O-(C3

WO 2¢08)y@dhlkyl, O-(CH2)0,-aryl, 0-(COJ-(C1-C3)-alkyl, O-(CO} O {F488y/ 006594

alkyl, NH2, NH-[(C,-C2)-alkyl]-aryl, NH-(C,-C3)-alkyl, NH-(CO)-(Ci-C3)-

allcyl; 5 R22 is ijggﬁkg;ﬁgi(l%?;?&)ﬂalﬁ !’§é6/9§;§é}:@13153411@13/!@@05&11@9000}1,

physiologically compatible salts thereof 10 compound of the formula |

as claimed in oneANOEPLRIAINS LR AOFEIT Ry 6? ]%g%glgeig the alky!

methyl; or R and R' together form a cyclohexyl ring; h is

A, D, E, G, L are gachdndenendentiy. (e LENaihaleHagLe is no

corresponding RI, R2, R3,” R4, R5 substituent when they are defined as
N; 20 R1, R2, R5 are each independently H, F, Cl, Br, I, CN, CF3,
(Ci-C4)-alkyl, O-(C,-C4)- alkyl, phenyl, -O-phenyl, SF5, where the alkyl

radicalsay bg gy’bgﬁ,ugqg tpggé@grmﬁtgﬁ}xgmwﬂ&%fﬁyﬁbgﬂﬂ%gg, (CH)y-

radicals may bé substituted by l, Br, ;25 R3isF,CN; R4isC

C1-C4 I, G4 L 30RE: REvR8.RI, RI,ac N-O-
( )cﬁ%@’lly@ﬁ?(gkgj @3?&‘?)'( g_%d})ﬁ_j%r%l , RIQ TE@Q@PHCH) 0

independent alkyl, O-(C1-C4)-alkyl, where the
alkyl radég@g@@g@ﬂ%ﬂ%ﬂ%}ﬂ&%}}ﬁw@m?@1@3@3NBI]IZR@MII-W?K@FQ%NH"

aryl radical may be substituted by F, CI, Br, I, (CH2)n CO-NH2,
SOy-(Cy-Cy)-alkyl, (CH)y-NH-SOz-aryl, (CH;},-NH-CO-NH,, (CHz),-NH-
CO-NH-(C;-Cs)-alkyl, (CH1),-NH-CO-NH-(Cs-Cg)-cycloalkyl, (CHz),-NH-
C(=NH)-NH;, S(0);,-(C;-Cq)-alkyl, S(O)p-aryl, SO;-NH;, SO2-NH~(C;-Cy)-
altkyl, SO,-N{C;-Csl-alkylls, SFs, (CH2)p-CO-[O-(C-Ce)-alkyl], (CHy),-
COOH, (CHz),-CONHa, (CHy)p-C(=NH)NH,,
where the alkyl and cycloalkyl radicals may be substituted by fluorine atoms
and where the aryl or heteroaryi radicals may be substituted by halogen, CN,
(C1-Cs)-alkyl, (C5-Ce)-cycloalkyl, O-(C-Cy)-alkyl, S(O)m~(Ci-Ca)-alkyl, SO;-
NH;, COOH, CONH,, CO-[O(C,-C;)-alkyl], and where the alkyl radicals may

be substituted by fluorine atoms;

where at least one of the R6, R7, R8, R9 and R10 radicals is always defined as NR17-aryl or

NR17-bicyclic heterocycle or NR17-heteroaryl,

Ril

is H, (Cy-Cy)-alkyl, (C5-Cs)-cycloalkyl, (CHa)g-[(Cs-Cy)-cycloalkyl], (CHy).-
[(C7.Cs)-bicycloalkyll, (CHa)n-[(Cq-Ce)-tricycloalkyl], (CHyy-aryl, (CHaz),-
CO-[O-(Cy-Cy)-alkyl], (CHy),-CO-[0-(C5-Cs)-cycloalkyl], (CHy)y-CO-[(C-
Cs)-alkyl], (CHy),-CO-[(C3-Cs)-cycloalkyl], (CHi)p-CO-aryl, (CHs)y-CO-
heteroaryl, (CHy),-CO-[O-(CHy)y-aryll, (CH7)p-CO-[O-(CH,)y-heteroaryl],
(CHz)¢-CO-NHy, (CHz)q-COOH, (CHp)n-P(O)(OH){ O~(Cy-Cy)-alkyl], (CHa)w-
PO O~(Cy-Cy)-alkylly, (CHR)u-P(OYOH)YO-CHs-aryl}, (CHo)-P{OYO-CHa-
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WO 2@@8’,{ 73®8, R9 and RIO radicals is

R12

R13

WO 2008/017381 261 PCT/EP2007/006594 NH2, -SO2- NTH2, COOH,
n P(O)(OH)[O-(Ci-C4)-alkyl], %HZ)n P(O)(OH)2; where one of the
I

fvays defined as Nle’QEE/ﬁPé(%Qf’?O%D94

is H, (Ci-C4)-alkyl; and the physiologically compatible salts thereof. 6. A
ComMpouRgiAs (@ﬂmeﬁ(@)@ﬁﬁﬂrd@% Oif@k@l”@ih‘é%%f@ b@%a@%)n CO-NH-

medicament. A medicament comprisi g one or more of the

compodﬁ@ggs)ﬁgimdeth%?e of) ﬁi(%)ﬁcﬂﬁgdﬁé%ﬁ%ﬂt
comprisingeng,a7, mere of ihecampndds as 9@1{@3}1 at‘szoogianmgnec@ﬁmz,

of claims 1 to 5 and at least one further active ingre

med|ca&§%ﬁn@8)saéh‘§ﬁﬁb@%%|Fﬁ:i’scﬁ\)rﬁgﬁ%msgg%s%)fﬁ WQP Hetfes)

ingredieff,yaReCORALE t@mﬁ&ﬁm@mxm@w@m iredients:, )-
HMG-CoA reductase inhibitors, cholesterol absorPtlon inhibitors, PPAR

gamma%ﬂﬁ]@t&cﬁmﬁ%ﬁ%%ﬁéh st{Ho PP RR ARk an g onists,

PPAR delta pgonistsoitrates)- Ml inbibitors:Roikracidoalisorutior, -
inhibitors, MTP inhibitors, CETP |nh|b|tors olymeric bile acid adsorber

DL roldbAbR oSS, ARt b GHAbHAATS BRI PASAR

|nh|b|torg;14‘l'§P@@@I@z.l@@i@[(@b@%%ﬁqaﬁh@ﬁe(mméﬂgwmb (CHa)n-
Ilpoprotelngag anta onlsts HM74A rece&tor a onlsts I ase in |b|tor '

insulins 4 d@aﬁ?&'@%kme (%3BP\I 90%
a-glucosidasg- mttﬂ@@.!swcwﬁﬂ(@r@»ew&wmma@tHB)ltfte(cé\HBTCOOH,

dependent potassium chann | of the bet lycogen phosphorylase
|nh|b|tor§cﬁpﬂtg§5r¥1#e€ég %aﬁtgafﬁﬁ g@ %%ﬁ%ﬁéﬁ?éa?&.ﬁg%g E?&—C:;)-
|nh|bltorgpjigl(@en%ogmgﬂscm}mtpmmuctose 1,6-biphosphatase,
modulators of glucgse transporter. 4, i jtors of gluta
ructose AR ALY A MAB P i B ) Sl epsebe
v, |nhlmwﬁiﬁt&dk@ﬂfbﬁanhwmﬁémiﬁbmwm enaserbaivhibitars ofay be
protein t I’OSI osphatase odula he, sodium-de n
glucose tb‘&% ylgé1 Oé{eﬂ’noﬁﬂégdrg %f "gﬁ% 62‘86 "o Oa&yg%%&}c"')'
alkyl, S(O)u-(C1-Cy)-atkyl, SO-NH,, COOH, CONH,, CO-O(C:-Cy)-alkyl,
CO-(C;-C;3)-alkyl, and where the alkyl radicals may be substituted by fluorine

atoms;

is H, (C1-Cy)-alkyl, (C5-Cs)-cycloalkyl, (CHa)p-aryl, (CHy)s-heteroaryl, where
the alkyl or cycloalkyl radicals may be substituted by fluorine atoms, and
where the aryl or heteroaryl radical may be substituted by halogen, CN, (C;-
Ca)-alkyl, O-(C;-Cy)-alkyl, SO,-NH,, COOH, CONH,, CO-O(C;-Cs)-alkyl,
CO-(C-Cx)-alkyl, and where the alky! radicals may be substituted by fluorine

atoms;

1s H, SO,-[(C;-Cs)-alkyl], SOp-{{(Cs-Cs)-cycloalkyl], SO»-(CHy)p-aryl,
SO,-(CH;)p-heteroaryl, SO-(CHy)-NH-R12, SOs-(CHa)-N(R12)2,

where the alkyl and cycloalkyl radicals may be substituted by fluorine atoms
and where the aryi or heteroaryl radical may be substituted by halogen, CN,
(C1-Cs)-alkyl, (C3-Cg)-cycloalkyl, O-[(C1-Cs)-alkyl], S(O)m-{(C(-Cs)-alkyl],
SO,-NH,, COOH, CONH,;, CO-[O(C,;-Cy)-alkyl], CO-(C-Cs)-alkyl and where
the alkyl radicals may be substituted by fluorine atoms;
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ormone-sensitive lipase, inhibitors of acetyl-CoA carboxylase, inhibitors

h
WO 2Q)q)gfﬁ"}gééll1oenoIpyruvate carboxykiﬁage, inhibitors of glycoggﬁ@)ﬁ'ﬁﬁ%’é{owsg‘{j’

R16

R17

R18

R20

kinase-3 beta, inhibitors of protein kinase C beta, endothelin-A receptor
antagonists, inhibitors of | kappaB kinase, modulators of the
glucocorticoid receptor, CART agonists, NPY agonists, MC4 agonists, 5

orexin atjériEtding gl agsmidie; CrP yskRrPerE B YL,
antagonisks,JHpequtinl 1agonisis sl aganists pGRdiBeanior ARtagaRiats]-1-y!,

MSH (melanocyte-stimulating hormone) agonists, CCK agonists,

serotonifr FERRREKESHAIBItbR; mRhcdErdtoHiRiRgeANd -Horatitentrdic

compouggs pipEagenisis, hpepbesin-aganigts:galaninantagonistsemorpholine-
growth hormones, growth ormone-releasgigg compounds, TRH aéonists

decouplihy it b - HouGidtor 16565y H%%SNIgA%EESﬁ {s. NI(Cr-
(bromocgiptinkgnprexind-bpaseiamylaseNnhiitors)- HRAR ModHators (C-Cs)-
RXR modulators or TR-lB:aﬁonists or amphetamines. 10. The us

compou?’lﬁé’%&ga%ﬁ%) orihGHECor ?&T?rll}éyﬂé:g)%ﬁip%&Eﬂ?@géf)t“g?kyl]'

medicarnen o g -freainant pfaretaolic symdromed 18 Ly dMe Useof, NI-
the compounds as claimed in one or more of claims | to %for [ér%g cing. a
8 Qohﬁ%s

medicartent {6 th tretAre i GEBERsero s T HE GEE 6 tRes

for the 1eaiTiant ot ohagty. 1. The bas. o e, ponpouds, s st

or the treatmen ity. 13. u

one or nidF B%Cé/ |$§Pf§! ’S(Lrirﬁ%&ﬂ%ﬁg@%&%ﬁ%&%ﬁ%%%%wuq

V?QUC“3(26)25)%11%8%@}L(.S@T@HQDNH‘?_@QWF?N@?U@%ﬂﬂﬂﬁm{?(@?@@@fkﬂ}~
tproduc edicament far the treatm ine

Cepend S R T St L Sob R AL B A o e b RO GO

claims lvibebefarepiodbsii@H) mddicamant oy fihe-trealitestofaleakplaced by F

dependence., 30 16. The use of the compounds as claimed in one or more
of claim§1 to’5 for producing a -

is H, R18, $0,-CHj3, SOz-aryl, (CH3),-CO-[O-(C;-Cy)-alkyl], (CH2),-CO-[(C;-
Cs)-alkyll, (CH2)y-CO-aryl, (CH;),-CO-NH,, (CH,)-COOH, where the alkyl
and cycloalkyl radicals may be substituted by fluorine atoms and where the
aryl or heteroaryl radical may be substituted by halogen, CN, (C;-Cs)-alkyl,
O-(C-Cy)-alkyl, S{(O)y-(Cy-Cs)-alkyl, SO,-NHs, COOH, CONHs, CO-[O(C;-
Cy)-alkyl], CO-(C,-Cy)-alkyl, and where the alkyl radicals may be substituted

by fluorine atoms;

is (C;-Cy)-alkyl, {C3-Cy)-cycloalkyl, (CHy)p-aryl, (CH;}A—heteroaryl, where the
alkyl and cycloalkyl radicals may be substituted by fluorine atoms and where
the aryl or heteroaryl radical may be substituted by halogen, CN, (C,-Cs)-alkyl,
O-(C;-Cs)-alkyl, SO2-NH,, COOH, CONH;, CO-{O(C1-Ca)-alkyl], CO-(C;-
Cy)-alkyl, and where the alkyl radicals may be substituted by fluorine atoms;

is H, (C{-Cs)-alkyl, (C3-Cs)-cycloalkyl, aryl, [(C-Csy)-alkyl]-aryl;
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T 07/006594 17. The use of the compounds as claﬂw i r

WO zﬁ%féagégims | to 5 for producing gg%edicament for the trea me%giggbe/fa()“%
schizophrenia. 18. The use of the compounds as claimed in one or more

R21  of claimg ki@ 5dpy Rodaginglal kmedisamentifet, theltreatmentyofikyl, O-(Cs-
Alzheimer's. 19. The use of the compounds as claimed jn o r
claims 116K BHBHb O L EER e ol s GBI Ly Dt =
ovary SyifoNel{PCORE)C 1030 Ky iragess For pratiyeing g WiediComent C: -
(:omprisirﬁ%;y )ne or more of the compounds as claimed in one or more of

claims 2%, which comprises mixing the active ingredient with a
pharmaceutically suitable carrier and bringing this mixture into a form

R2p SR O) RAMIEIAN ey, aryl, [(C1-Ca-alicyT)-ary:;

and the physiologically compatible salts thereof.

5. A compound of the formula T as claimed in one or more of claims 1 to 4, wherein

R, R’ are each methyl;
or R and R’ together form a cyclohexyl ring;

n 80,1, 2;
P 18 1;

A, D, E, G, L areeachindependently C or N, where there is no corresponding R1, R2, R3,
R4, RS substituent when they are defined as N;

R1,R2, RS  areeachindependently H, F, Cl, Br, I, CN, CFs, (C;-Cy)-alkyl, O-(C-Cq)-
alkyl, phenyl, -O-phenyl, SFs, where the alkyl radicals may be substituted by
fluorine atoms and where the phenyl radicals may be substituted by F, Cl, Br,

I.

R3 is F, CN;
R4 is CF3, (Cy-Cy)-alkyl, O-(Cy-Cyq)-alkyl;

R6, R7, R8, RO, R10 are each independently H, F, Ci, Br, 1, (C;-Cy)alkyl, O~(C;-Cy)-alkyl,
where the alkyl radicals may be substituted by fluorine atoms, NR17-aryl,

where the aryl radical may be substituted by F, CI, Br, I, (CH;),-CO-NH;,
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NH,, -SO5- NH,, COOH, (CHy)a-P(O)YOH)[O-(C1-Cy)-alkyll, (CHy)ye
P(O)(OH)y,

where one of the R6, R7, R8, RS and R10 radicals is always defined as NR17-aryl;
R17 is H, (C;-Cy)-alkyl,

and the physiologically compatible salts thereof.

6. A compound as claimed in one or more of claims 1 to 5 for use as a medicament.

7. A medicament comprising one or more of the compounds as claimed in one or more

of claims i to 5.

8. A medicament comprising one or more of the compounds as claimed in one or more

of claims 1 to 5 and at least one further active ingredient.

9. The medicament as claimed in claim &, which comprises, as a further active
ingredient, one or more antidiabetics, active hypoglycemic ingredients, HMG-CoA reductase
inhibitors, cholesterol absorption inhﬂ:aitors, PPAR gamma agonists, PPAR alpha agonists,
PPAR alpha/gamma agonists, PPAR delta agonists, fibrates, MTP inhibitors, bile acid
absorption inhibitors, MTP inhibitors, CETP inhibitors, polymeric bile acid adsorbers, LDL
receptor inducers, ACAT inhibitors, antioxidants, lipoprotein lipase inhibitors, ATP citrate
lyase inhibitors, squalene synthetase inhibitors, lipoprotein(a) antagonists, HM74A receptor
agonists, lipase inhibitors, insulins, suifonylureas, biguanides, meglitinides,
thiazolidinediones, a-glucosidase inhibitors, active ingredients which act on the ATP-
dependent potassium channel of the beta cells, glycogen phosphorylase inhibitors, glucagon
receptor antagonists, activators of glucokinase, inhibitors of ghuconeogenesis, inhibitors of
fructose 1,6-biphosphatase, modulators of glucose transporter 4, inhibitors of glutamine:
fructose-6-phosphate amidotransferase, inhibitors of dipeptidylpeptidase IV, inhibitors of 11-
beta-hydroxysteroid dehydrogenase 1, inhibitors of protein tyrosine phosphatase 113,

modulators of the sodium-dependent glucose transporter 1 or 2, modulators of GPR40,
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inhibitors of hormone-sensitive lipase, inhibitors of acetyl-CoA carboxylase, inhibitors of
phosphoenolpyruvate carboxykinase, inhibitors of glycogen synthase kinase-3 beta, inhibitors
of protein kinase C beta, endothelin-A receptor antagonists, inhibitors of I kappaB kinase,
modulators of the glucocorticoid receptor, CART agonists, NPY agonists, MC4 agonists,
orexin agonists, H3 agonists, TNF agonists, CRF agonists, CRF BP antagonists, urocortin
agonists, B3 agonists, CB1 receptor antagonists, MSH (melanocyte-stimulating hormone}

agonists, CCK agonists, serotonin reuptake inhibitors, mixed serotoninergic and

- noradrenergic compounds, SHT agonists, bombesin agonists, galanin antagonists, growth

hormones, growth hormone-releasing compounds, TRH agonists, decoupling protein 2 or 3
modulators, leptin agonists, DA agonists (bromocriptin, doprexin), lipase/amylase inhibitors,

PPAR modulators, RXR modulators or TR-B-agonists or amphetamines.

10.  The use of the compounds as claimed in one or more of claims 1 to 5 for producing a

medicament for the treatment of metabolic syndrome.

11, The use of the compounds as claimed in one or more of c¢laims [ to 5 for producing a

medicament for the treatment of diabetes.

12, The use of the compounds as claimed in: one or more of claims 1 to 5 for producing a

medicament for the freatment of obesity.

13.  The use of the compounds as claimed in one or more of claims 1 to § for producing a

medicament for weight reduction.

14.  The use of the compounds as claimed in one or more of claims 1 to 5 for producing a

medicament for the treatment of nicotine dependence.

15. The use of the compounds as claimed in one or more of claims 1 to 5 for producing a

medicament for the treatment of alcohol dependence.

16. The use of the compounds as claimed in one or more of claims 1 to 5 for producing a

medicament for the treatment of CNS disorders.
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17, The use of the compounds as claimed in one or more of claims 1 to 5 for producing a

medicament for the treatment of schizophrenia.

18.  The use of the compounds as claimed in one or more of claims 1 to 5 for producing a

medicament for the treatment of Alzhetmer’s.

19.  The use of the compounds as claimed in one or more of claims 1 to 5 for producing a

medicament for the treatment of polycystic ovary syndrome (PCOS).

20, A process for producing a medicament comprising one or more of the compounds as
claimed in one or more of claims 1 to 5, which comprises mixing the active ingredient with a
pharmaceutically suitable carrier and bringing this mixture into a form suitable for

administration.



