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{57) Abstract: The present invention relates to compounds of general formula () wherein -
R® is phenyl; pyridine; thiophenyl or thiazolyl, which are optionally substitted. The com-
pounds according to the present invention can be used for treating or preventing acute and/or
chronic neurological disorders such as psychosis, schizophrenia, Alzheimer’s disease, cog-
nitive disorders and memory deficits.




15 April 2004 WO 01/29012 PCT/ EPOO/ 09554 Benzodi azepi ne deys ugkidogg The
present i ﬁ@&)&ﬂ relates to conpounds of general forrmula | .11 | wherein
Xis a siﬁé BORAH or an ethynediyl group, wherein, 5 in cX§&/BROP/EISE singl e
bond, Rl is hydrogen; hal ogen; nitro; |ower alkyl; halo-Ilower alkyl;

al koxycarbonyl ; | ower cycloal kyl, optionally substituted with oxygen;
benzoyl, optionally substituted with | ower alkyl, halo-lower alkyl, or

hal ogen; phenyl, optionally substituted with hal ogen, hydroxy, | ower

al kyl, hal o-1ower alkyl, lower cycloal kyl, or |ower alkoxy, halo-Iower

al koxy, or 10 cyano; styrenyl; phenyl ethyl; naphthyl; biphenyl;
benzofuranyl; or 5 or 6 nenbered heterocyclic ring, optionally substituted

wi t h oxo, benzyl oxy, benzoyl, nethanesul fonyl, benzenesulfonyl, or acetyl;
in case X is an ethynediyl Qeaumiakepine bdragans | ower al kyl, optionally
substituted wth hydroxy; halo-lower alkyl; Towef 15 cycl oal kyl, optionally
substi t ut e'@hv\fgt-é%_e:ﬁwiﬁfrﬁif%n rkianeto @nkﬂdund?%fgérlf?zw? iyl . 1 ower al koxy,

hal o-1 ower al koxy, or hal ogen; |ower cycl oal kenyl, optionally substituted
with | ower alkyl, halo-lower alkyl, |ower alkoxy, halo-lower alkoxy,

hal ogen, or oxo; |ower alkenyl; piRuyl, ophiofhlly substituted with

hal ogen, |ower al kyl, halo-1ower alk RQY
hal o; 5 or 6 nenbered heterocyclic ring bt i ohal | y substituted with | ower
al kyl, 20 hal ogen, oxo, benzyl oxy, benzoyl,N tganesul fonyl,

benzenesul fonyl, acetyl, pivaloyl, tert. butolycarbonyl, or tert.

butyl car bonyl ; or benzofuranyl; 15 April %004 WO 01/ 29012

cycl oal kyl, | ower al koxy,

wherein

X isasingle bond or an ethynediy! group, wherein,

5 in case X is a single bond,

' R' is hydrogen; halogen; nitro; lower alkyl; halo-lower alkyl; alkoxycarbonyl; lower
cycloalkyl, optionally substituted with oxygen; benzoyl, optionally substituted with lower
alkyl, halo-lower alkyl, or halogen; phenyl, optionally substituted with halogen, hydroxy,
lower alkyl, halo-lower alkyl, lower cycloalkyl, or lower alkoxy, hale-lower alkoxy, or

10 cyano; styrenyl; phenylethyl; naphthyl; biphenyl; benzofuranyl; or 5 or 6 membered
heterocyclic ring, optionally substituted with oxo, benzyloxy, benzoyl, methanesulfonyl,
benzenesulfonyl, or acetyl;

in case X is an ethynediyl group,

R'is hydrogen; lower alkyl, optionally substituted with hydroxy; halo-lower alkyl; lower

15 cycloalkyl, optionally substituted with hydroxy, lower alkyl, halo-lower alkyl, lower alkoxy,
halo-lower alkoxy, or halogen; lower cycloalkenyl, optionally substituted with lower alky],
halo-lower alkyl, lower alkoxy, halo-lower alkoxy, halogen, or oxo; lower alkenyl; phenyl,
optionally substituted with halogen, lower alkyl, halo-lower alkyl, lower cycloatkyl, lower
alkoxy, halo; 5 or 6 membered heterocyclic ring, optionally substituted with lower alkyl,

20 halogen, oxo, benzyloxy, benzoyl, methanesulfonyl, benzenesulfonyl, acetyl, pivaloyl, tert.
butoxycarbonyl, or tert. butylcarbonyl; or benzofuranyl;
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| ays a Clitd; I 'm?’ | arge number of physiol ogical procCesses. The
8| u%/amat e-%ié%{é{r?géednlﬁﬂogﬁd{nu Us receptors are divided into two main groups.

The first nain group forms |igand- controlled ion channels. The
met abot r opivith grapratae thatdé ¥jis osisglert@nd Rpd R isprivingle 8 ich Y GydRign,group and,
further rmrﬁeﬂ.‘%l ong to the famly of G protein-coupled receptors.

20  and their pharmaceutically acceptable acid addition salts.

It has surprisingly been found that the compounds of general formula I are metabotropic

glutamate receptor antagonists. Compounds of formula I are distinguished by valuable
therapeutic properties.

In the central nervous system (CNS) the transmission of stimuli takes place by the

25 interaction of a neurotransmitter, which is sent out by a neuron, with a neuroreceptor.

L-glutamic acid, the most commonly occurring neurotransmitter in the CNS, plays a

critical role in a large number of physiological processes. The glutamate-dependent

stimulus receptors are divided into two main groups. The first main group forms ligand-

controlled ion channels. The metabotropic glutamate receptors (mGluR) form the second
30 main group and, furthermore, belong to the family of G-protein-coupled receptors.

At present, eight different members of these mGluR are known and of these some even
have sub-types. On the basis of structural parameters, the different influences on the

synthesis of secondary metabolites and the different affinity to low-molecular weight



At present, eight different nenbers of these nmd uR are knowps apg Bpat hese
sone even &wle sub-types. On the basis of structural paraneters, the
different W a&tes on the synthesis of secondary net aboPCT&EPRPIFSt he
different affinity to | ow nolecular weight; 15 April 2004 WO 01/29012
PCT/ EPOO/ 09554 -3 chem cal conpounds, theése eight receptors can be

subdi vi ded hBERcal P68 - ; Egﬁ%di- : eh o.qgroup I,
nEd uR2 and md uR3 be?%%%fg{egémgg%trlel ang{&lﬁggﬁ @gj&rt%ﬁa at,n?%uhlﬁg‘é%sd nEd uR8
bel ong to gRElRYand mGlephbeors tregrabpl.moBluR2pnd mGIURS bduepogreupHlandgi ng
to the groypald prevention of acute
and/ or chronic %\ﬁ%?gg?@gﬁ%%?é%&r g‘&lgﬁghélﬁﬁ%g@%éi}g%m S, schizophrenia,

Al zhei mer' s di sease, cognitive disorders and nenory deficits. O her
treatabl e iLigandacf Bstabofropis slutematexscsnsers belongingtte the mrdupilaian bemsed foothe
caused by thuRAsS pRERNL ; y fhe.
brain, spinal cord ﬁﬁ ur i_gg,%,fﬁ%ué%jm@%fﬁlyﬁ?égneﬁg%é%?%%%gﬂ%ég%é a%%@’éﬁgﬁ%y,
cardi ac ar seEigoplnaninyplahtiness disgaseFepgnitive disoedaradnemetorndeficits. ons ar e
chronic and acute pain, Huntington's chorea, amyotrophic lateral sclerosis

(ALS), dengnhbptreantsie thdaidhPaH th?y&éih Di e £8 restftORA ﬂ%ﬁxérg&a%@f?& %}' ,? ' ons

par ki nsoni sm or par ki nsoni sm caused by nmedi canents as we as con

whi ch | ead bYB2%§IPRERHAREOT Eersplangs poor kiped sepply tosthe hrais, spirgl cordsujueies hasdrs,

convul si Ongnjufkgh3h&iBa cHILDBY YreghBEGNLIBEPGEestBhE AL Lk 1 Ah8

addi ct i on, _a’ X1 et 319 v%fn’ tsj ng?)‘{je&s %K? ésdlra _a?\%eiltShggzt@glgg%?' %ﬁ?eerct?sa of -t he

pr esent 1§ niEatsris grechs onis 60 A gsuts pain Humtingtonigrhiordasimyghephicke tulisdlatdsis

accept abl e (§B5), SePehtiS 1 RMBARIHE HGs! Gl their

manuf acturé, _)tnegli_carrents ba@e‘c}po’%?g?\]g&gérs’%@H@g@%@éﬁé@yﬁ&gg‘g@dﬁ%e W th

the i nvent Parkinseaism sriised by oedicements agwelles fonditiensevhiskelead to latammatpounds i n

accor dance dwhibnd/TantRNGcRE: £ B. Adsd t %ed | 11 nesses

of the aforenenti oned, ki_nd,C e}nd,E re.sspe ?%@gf%%gén{?%@gﬁpmr%gﬁgﬁon of

cor r espondTHENHEERECaPis AR adaligia, ppitteasidirsiondeniadty.fuomitihg dyskinesia smke in

which R3 i depragyinls substituted in meta position by cyano; hal ogen; or

I m dazolyl, Which is optionally substituted by | ower al kyl; or

1, 3-thi azoIF%I_ m‘;‘ﬁcﬁn is optionally substituted by hydroxy-lower alkyl,

carboxy, oPPPIE qheBresenpyanon aracesRpergIds jof fornmlal and theisipphrmaceutically

1,2, 4-t1i ag@leptabWMialbipérSe 8RS hOPRracSHRENY §ddive dupitdl \

tetrazolyl; ? I SOX z%l |, whicth ri scopt i o’lrr1al_l y substﬁ’%ﬁ%@gﬁ%hvgf al kyl ;
medicaments based on one or more compounds in accordance with the invention and

their production, as well as the use of the compounds in accordance with the invention in
20  the control or prevention of illnesses of the aforementioned kind, and, respectively, for the

production of corresponding medicaments.

Preferred compounds of formula I are those in which R? is phenyl substituted in meta
. position by cyano; halogen; or imidazolyl, which is optionally substituted by lower alkyl; or
1,3-thiazolyl which is optionally substituted by hydroxy-lower alkyl, carboxy, or -CO-NH-
25 (CH;)20H; 1,3-oxazolyl; 1,2,3-triazolyl; 1,2,4-triazolyl which is optionally substituted with
lower alky}; tetrazolyl; or isoxazolyl, which is optionally substituted by lower alkyl;

The following are examples of such compounds:

3-(4-Oxo-7-phenylethynyl-4,5-dihydro-3H-benzo{b]{1,4] diazépin-z-yl)-benzoniuﬂe;
4-(3-Chloro-phenyl)-8-phenylethynyl-1,3-dihydro-benzo[b][1,4]diazepin-2-one;

30 4-(3-Imidazol-1-yl-phenyl)-8-phenylethynyl-1,3-dihydro-benzo[b][1,4]diazepin-2-one;
3-{7-(4-Fluoro-phenyl)-4-ox0-4,5-dihydro-3H-benzo[b][ 1,4]diazepin—2-§l] -benzonitrile;
8-(4-Fluoro-phenylethynyl)-4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-
benzo[b}{1,4]diazepin-2-one;



The foll ow ng are exanpl es of such conpounds: 15 April 2004
3-(4-0(0-5‘-, hen%l et hynyl -4, 5-di hydro- 3H benzo[ b] [ 1, 4]

di azepi n- @ 2Bhzonitril e; PCT/EP00/09554
4--(3-Chloro- phenyl) 8- phenyl et hynyl - 1, 3- (1| hydro-benzo [b ] [1, 4]

di azepi n- 2- one;

(1, 2] di azoli 1E %‘;’5*0 BHE L R A R PR R i o- aht benzo b
: (144|1:I Sg??pﬁ?ﬂﬁf‘ Y, zdﬂmzfl 5 f:lazc - vl - phenyl) - di hydro benzo
[b] [ 1,4] % azeplonijgr([})ﬂ [%é ‘FP’ iz"l\Jldl‘kff?’ S35 00, basos -4
8- (4-Fl uorbeptm[hl{llﬂ 11)—24er(e3 [ 1,2,4] triazol-1-yl-phenyl)-1, 3-di hydro-

FE”?Z Lr%lh;[?l %LB e% o S n@f?‘g@f,f%& “ﬁbgﬁ YY)bLﬁz%h{’de [ 1,4]

di azepi n- Zbenm[bHI 4] dxazepm -2- one,

SRS i R g > b

(- Fl Uor 0. ghamtt ELMeAT Fode e Lot azor - 1oyl - phenyi ). d'saé.eﬁ'ygr o100

benzol b] 1 B RS A bl ¢ Skt o phe I rcdto. |

1, 2, 3] t i abehzd[b)fl 4phierepin-24on2; di hydro benzo[b] [ 1,4] diazepin- 2-one;

ﬁeﬁﬁo[ﬂbf or Sy e 395 YL PSR % 4 D RS g ©

8- (2, 4-D f Remtep- phenyl) 4-(3-[1,2,3]triazol-1--yl - Ehen|y|))41(§ EZII hydr o-

liegzg] E H a% (% 41’ gﬁ%&br? fi?g%‘?tﬁijlé‘g‘?i‘%zg‘éﬁﬁ r Oenpl en%‘]d‘}&)fdé‘%‘epl n- 2- one;

8- (2-FlI uorbeqﬁm@h};{l,}é&cﬁai irf-2= cmedroxyrret hyl -t hi azol 2-yl) - phenyl ]

7o ?%Z&n%e”%slz@ Gy RReR kR BBy dico-

di azepi n- Zbyﬂxz]o{b]lje,ﬂild@.zeptmlzmj e-4-carboxylic acid; -
8-(2,3-Difluoro-phenyl)-4-(3-[1,2,3]triazol-1-yl-phenyl)-1,3- d.xhydro-
benzo[b]{1,4]diazepin-2-one;
8-(2-Fluoro-phenyl)-4-{3-(4-hydroxymethyl-thiazol-2-yl)-phenyl]-1,3-dihydro-

20 benzo[b][1,4]diazepin-2-one;
2-{3-[7-(2-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b][ 1,4] diazepin~2—yl]—pheﬁy1}-
thiazole-4-carboxylic acid; -
2-{3-[7-(4-Fluoro-phenyl)-4-0x0-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-2-yl]-phenyl}-4-
methyl-thiazole-5-carboxylic acid (2-hydroxy-ethyl}-amide; and

25  4-[3-(4,5-Dimethyl-4H-[1,2,4]triazol-3-yl)-phenyl]-8-(4-fluoro-phenyl)- 1,3-dihydro-

" benzo[b][1,4]diazepin-2-one;

Compounds of formula ], in which R® is thiophenyl, preferably tiophen-2-yl, optionally
substituted with halogen, cyano; or pyridinyl, preferably pyridin-4-yl, optionally
substituted, preferably in the 2-position, with halogen, or cyano; are also preferred.

30  The following are examples of such compounds:
8-(4-Fluoro-phenylethynyl)-4-(2-imidazol- 1-yl-pyridin-4-yl)-1,3-dihydro-
benzo[bj{1,4}diazepin-2-one; : :
2-[7-(4-Fluoro-phenyl)-4-oxo-4,5-dihydro-1H-benzo[b] [1,4] diazepin-2-yl]-thiophene-3-
carbonitrile;

35 4-(4-Oxo-7-phenylethynyl-4,5-dithydro-3H-benzo[b][1,4) diazepin-2-y!)-pyridine-2-



2-[3-[7-(4-F uoro phenyl ) - 4- oxo- 4, 5- di hydr o- 3H benzo[ b] [ 15 April 2004

1, 4] di azepin - phenyl } - 4- nethyl-thlazole 5-carboxylic acid

( 2- hydr ox %PH am de; and 25 4-[3-(4,5-Dinethyl-4H[1., BCHEP00/09554
triazol -3-yl)- phenyl ]-8-(4-fluoro-phenyl)-1, 3-di hydro- benzo[ b]

[ 1, 4] di azepi n- 2- one Corrpounds of fornmul @2~ in which R3 is thi ophenyl ,
preferably tlch) g g optionally substituted with hal ogen, cyano; or
pyri di nyl, fr BR¥pyridin-4-yl, optionally substituted, preferably in

the 2-posi t4-¢7(2,MDiflubr- ?m@m) @bx@%’;&ﬁlhyafcﬁ3H|-’r$éhz@ﬁb@[1€'4]ﬁ%§e 1802-31) ?1? 8pyridine-
foll ow ng a2re X | es of such conpounds: 8- (4-Fluoro- phenyl et ynyI) -4-
(2-i mi dazol -'E@YEPP!%‘@% din-4-yl) -1, 3-di hydro- benzo[b] [1, 4] di azepi n-2-one;
2- [7-(4-Fluoro-phenyl)-4-o0x0-4,5-di hydro- |Hbenzo [b] [1,4]

di azepi n- 2-All tautbrheridhfonrs 3f theabhvunds binvedtion are also embraced herewith.
4- (4- Oxo-7- phenyl et hynyl -4, 5- di hydr o- 3H benzo[ b]

[1, 4] di n-2 L) - PY T4 di,ne-.2 ril 2004 WO .01/29012 5 PCT/ EPO0/ 095 4

car boni t% i | ﬁ% ]}i’“p%/all‘}(%( yse ‘Bi]f‘g? Agefﬁméj%%cﬁﬁt‘fnﬁlef'&tﬁs straishi-ehaip g‘i%—

Ho]] [1, 4] Chgaﬁe?drhy&ro)thﬂbonﬁysidﬁs:‘iﬁth 2-7carbeanitéhs, |p€effrr’]ébl xb%umt bén iit@hﬁ!} of
e conpounds, 0 n are al.so e er ew e term"| ower

al kyl " used“Ra fﬂ’éﬁ'ﬁfégygftn'a?&( Fﬁ?@agﬂgﬁ&qé‘f strai ght-chain or branched

saturated hydrocarbon residues with 1-7 carbon atonms, preferably with 1-4

car bon at orfEhe tesuClovas alkphyly bsedanhie prdserprdewipnohdpnapyttrzagﬁt dHaén bt ke. The

or br anondi AN B YR SEP B FF RSt HUBe LT Roms P RaP Ry o4

preferabby cmlbdha”te#xs,ts&lchafhhmmwop}slybhna&edﬂdaynyl n- propynyl, and the
i ke. The term "l ower cycl oal kyI used in the present descri ption denot es

cyclic satupated droc es Wt arbon ato ref rably
wth 3 carb etﬁf%rfé e’éﬁy a‘?@’p E}e&ﬁﬁﬁe“pﬁ%“l?‘é%# g’:ﬁsﬁg gdenot es
a | ower al Kytdroesbaiuresidnes ich Séneaebcmi atbhs, prefeeqpdy with Sjc‘értdm‘amnm smeh konded

via an oxyq:e,gio%trgp%_

" "The term "lower alkoxy" denotes a lower alkyl residue in the sense of the foregoing

15 definition bonded via an oxygen atom.
The term "halogen" embraces fluorine, chlorine, bromine and iodine.

The expression “5 or 6 membered heterocyclic ring” embraces thiophene, furane, thiazole,
pyridine, partially hydrated pyridine, for example 2-pyridone, partially hydrogenated
prydine, for example tetrahydropyridine, five-membered aromatic heterocycle containing

20 up to 4 heteroatoms, selected from O, S, N, embracing imidazol-1-yl, imidazol-2-yl,
imidazol-4-yl; pyrazol-1-yl, pyrazol-3-yl, pyrazol-4-yi; 1,3-thiazol-2-yl, 1,3-thiazol-4-yl,
1,3-thiazol-5-yl; 1,3-oxazol-2-yl, 1,3-oxazol-4-y}, 1,3-oxazol-5-yi, 1,2-oxazol-3-y}, 1,2-
oxazol-4-yl, 1,2-oxazol-5-y}; 1,2,3-triazol-1-yl, 1,2,3-triazol-4-y], 1,2,4-triazol-1-yl, 1,2,4-
triazol-3-yl, 1,2,4-triazol-2-yl; 1,2,4-oxadiazol-2-yl, 1,2,4-oxadiazol-3-yl, 1,2,4-0xadiazol-5-

25 ¥l 1,2,3-oxadiazol-4-y], 1,2,3-oxadiazol-5-y]; 1,2,4-thiadiazol-2-~yl, 1,2,4-thiadiazol-3-yl,
1,2,4-thiadiazol-5-y}, 1,2,3-thiadiazol-4-yl, 1,2,3-thiadiazol-5-yl; tetrazol-1-yl, tetrazol-2-yl,
tetrazol-5-vyi;

The compounds of general formula I and their pharmaceutically acceptable salts can be

manufactured according to the following methods:



The term™" haI ogen" enbraces fluorine, chlori ne, bron ne andig gghiieog The
expressio ? menbered heterocyclic ring" enbraces thiophene, furane,
t hi azol e, ?) W%H‘le partial ly hydrated pyridine, for exanpCa&/EP0p)ISStone,
partially hydrogenated prydine, for exanﬁl e tetrahydropyridine,
five-nmenbered aromati c heterocycle contaihing 20 up to 4 heteroatons,

selected fromO0, S, N, enbracing |md_£em |, i mdazol-2-yl,

i m dazol -4-yl; pyrazol- | -yl, pyrazol=3=yt~ pyrazol -4-yl;

1, 3-thiazol-2-yl, 1,3-thiazol-4-yl, 1,3-thiazol- 5 yI 1, 3-oxazol - 2-yl ,
1, 3- oxazol - 4- yI 1, 3 oxazo%)- 5-W1, 1, 2- oxazo-l—p,aa yl, - oxazol 4- {II

1, 2- oxazol - 5- )ER\ fanisole]

23tr|azol-l % \- rlazoIB4 yl, £ 2-#4=tr#+azol -1 - yl)<
azol - 3-yl, I-2 yl; 1,2, 4- ox&fiMzol - 2- yl,
, 4- oxadi azol y ad| azol -5 2gengtal

ri

, 2

2, 3-oxadi azol - 4-yl, 1 2 3 oxadl azol - 5- yFPr°°ed”fe

2, 4-t hi adi azol - 2- yII , 2, 4-thi adi azol - W 1, 2, 4-t hi adi azol_- 5- yI

2, 3-thi adi azol -4-yl, 71, 2, 3-t hi adi azol -5-y| ; tetrazol-1-yl, tétrazol -2-yl,

etrazol -5-yl; The conmpounds of general formula | and their

phar maceutEégbbin ﬁé}Qﬂf% Bl SinCRR; %@Hgf g the
riflla 1Pin¥ c?@g,o % J:euzfsggf_lc?‘%%a g}:r%g\ca.h%e

fol |l owi ng net hods Aprl 2004’ WO
~R3 [ani sdrréfaflsg:ﬁlf 058 teyerhemaiA, by for example; ¢leavirg thie BOK ﬁmwﬁ@@mpm

Conpoungls @mpisngk aF Jr@fﬂ%rﬁ)dla il %m:ﬁ%nﬁ{aﬂt %ﬁgﬁor?(o%g m%frogeecf & | bed

above can be prepared accerding to sc eaving the
BOC pr ot ectOmRPUHde i Be fepratestomeyaiigation stgpaen be Cim:lﬁdnuaby treatingtheonconi t ant

cyclizati %n@ﬁ_oxﬁﬂ@ ofl8HePl] €6rhRfla IT with a bronsted acid, like for example trifluoroacetic acid
(TFA), in an inert solvent, like for example dichloromethane (DCM). The reaction is
preferably carried out at temperatures between 0 °C anid 50 °C. It may be advantageous to

10 use also anisole or 1,3-dimethoxybenzene as a carbocation scavenger in the reaction

1,
tr

I
I,
1,
1,
t

mixture. Any other suitable amino protecting group, such as e.g. Fmoc or
benzyloxycarbonyl (Z), can be alternatively used instead of the BOC group.

Scheme B
R\ | N o o 0
X NH (o o] !
2 toluene
\©: + a/l\/k or FI:,')IK/GO‘?R — R\x NMRB
NHBoc B o reflux ‘@:H
general NHEBo¢
m v IVa proc:dure I
A =Et, By

" 15 Compounds of general formula I1, in which R', R* and X are as described above, can be
prepared according to scheme B by for example reacting a compound of general formula
III with a dioxinone (general formula IV) in an inert solvent like for example toluene or

Xylene at elevated temperatures, preferably between 80 °C and 160 °C.

Alternatively, compounds of general formula IT can also be prepared by for example
20 reaction of a compound of general formula III with a R-ketoester (general formula IVa), in

which R® is as described above using the same conditions as descnbed for the reaction with
the dioxinones.
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According to scheme C, compounds of general formula IIT in which R' is as described
above for compounds where X is a single bond can be prepared by different routes from

5 theiodo-compound IX, depending on the nature of R'. As shown in scheme C, the key
steps are coupling reactions of Suzuki- and Stille-type in presence or absence of
carbonmonoxide. The exact conditions for the respéctive compounds can be found in the
experimental part. |
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Scheme D
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GP A, method a: diphosgene, EtQAc, 77 °C; then t-BuOH
GP A, method b: Boc,O, Cs,CO,, 2-butanone, 52 °C

GP A, method c: i} Boc,Q, DMAP, THF; i) TFA, DCM, 0 °C

According to scheme D, the key intermediate iodide IX can be prepared from
commercially available 2-nitroaniline by a standard iodination-protection sequence.

5 o Scheme E
A==
1 b 1
PACL(PPhy, PPR, R ’ R
C ot _—}—
HE EtOH
NHBoc i NHBoc 93¢ NHBoo
X general X1 general 1fa
procedure . : . Pprocedure
F RX G, method b
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MeSi—= Cul, EtN procedure
PACI(PPh.),. PR, o F
Cul, Et;N 0°¢
THF, 50 °C
general H
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then -
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* According to scheme E, compounds of general formula IIIa in which R’ is as described
above for compounds where X is an ethynediyl group can be prepared by different routes
from the iodo-compound IX, depending on the nature of R'. As shown in Scheme E, the

10 transformation can for example be carried out

a) by directly attaching the R'-alkynediyl-substituent via a Sonogashira-type coupling
followed by the reduction of the nitro group or

b) by two stepwise Sonogashira -type couplings, in which first trimethylsilyl-acetylene is
coupled to iodide IX to yield, after deprotection with sodium hydroxide in methanol, the
15 intermediate XII which then can be transformed via a second Sonogashira-type coupling
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According to Scheme F, the dioxinones and 8-keto esters building blocks with the general
formula IV and IVa can be prepared by methods known to someone skilled in the art from
the corresponding carboxylic acid derivatives R>-COR, i.e. free acids, methyl or ethyl esters
and acid chlorides. The exact conditions for the corresponding compounds can be found
in the experimental part.

Another synthetic route to prepare compounds of general formula Ic, in which R! and X
have the meaning as described above and R® is a phenyl-carboxamide of general formula
C(O)NR*R?, in which R and R® are hydrogen, lower alkyl or R* and R® together form a
morpholino-residue or a N-methyl-piperazine is outlined in scheme G:
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The exact conditions for the respective compounds can be found in the experimental part.

Still another way to prepare compounds of general formula I is the reaction of 4-aryl-8-
5 iodo-1,3-dibydro-benzo[b]]1,4]diazepin-2-ones (General formula Id, Synthetic Scheme
H) with alkynes of general formula R!-C=C-, in which R! has the meaning as described

above, in a Sonogashira-coupling.

Scheme H
RI—==
PdCL{PPh,),, PPh, S
| ﬁ o cui, Elj! A5 ﬁ o
\Q THF, DMF N
Ha 60-80 °C Ra
generzal
Id procedure _ 1
: F

10 The exact conditions for the respective compounds can be found in the experimental part.

The pharmaceutically acceptable salts can be manufactured readily according to methods
known per se and taking into consideration the nature of the compound to be converted
intoa salt. Inorganic or organic acids such as, for example, hydrochloric acid, hydrobromic
acid, sulphuric acid, nitric acid, phosphoric acid or citric acid, formic acid, fumaric acid,
15 maleic acid, acetic acid, succinic acid, tartaric acid, methanesulphonic acid, p-
toluenesulphonic acid and the like are suitable for the formation of pharmaceutically
acceptable salts of basic compounds of formula I.

The compounds of formula I and their pharmaceutically acceptable salts are metabotropic
glutamate receptor antagonists and can be used for the treatment or prevention of acute

20 and/or chronic neurological disorders, such as psychosis, schizophrehia, Alzheimer’s
disease, cognitive disorders and memory deficits. Other treatable indications are restricted
brain function caused by bypass operations or transplants, poor blood supply to the brain,
spinal cord injuries, head injuries, hypoxia caused by pregnancy, cardiac arrest and



ifa general procedure F Xl According to schene E, conpoungsagd| 2aeqer al
formul a M%v By h RL is as described above for corrpounds where X is an
et hynedi yl 8 %@%an be prepared by different routes fromPCAREPI/05554

i odo- conpound | X, depending on the naturgypf R . As shown in Scheme E, the
10 transformation can for exanple be carried out a) by directly attaching

the R -al kw[}@@bg%rl:a@uasmrﬁuelﬁﬁeaﬂbﬁ 1&&&%[6919%&‘"&&% GGy Linngi gﬂoﬂ‘éed by

the reducti nitro gr two stepw se S nogash -type

coupl i ngs, cl qr?eé’tﬂat‘:f“ﬁ?‘ggﬁﬁ@lsiSYPJIHEBF’S;F%H@P?@IY: dp@lthnsgdxsde | X
to yield, afﬂ;a&bﬁl&ﬂﬁﬁh%@ﬁsle@ By WeditagRatsudwel 48 o3d HBohdWhEt, h%a% glutf1fatdd

| nterrredl at ich then can be transformed via a seco

Sonogashi réieelﬁ?‘lﬁét %ﬁﬁ??%@“@?sﬁ\ﬁr musde spespe WHYRISEDS, migrgne,Mainaty OBut  OBut
THF. - 785 C intddtidehiee, AR b, PREIBI:, Spiate adBctiBE cﬁ?ﬁueﬁﬁ v%%gﬁyﬁrgesm

reducti on of t(Pe nitro group to the desired conmpounds
condi ti ons g “PHESPRspecti ve conmpounds can be found in the experinental
part. Scheme F R=Cl, O4 Ow, Ot 0 MyCl2. Et3N nethod a) }<' 0CO2R

CH3CN R - THe. coBtﬂouli’Eﬁ'é BfbrihlaTRhA Ghatthadd8ASNIPAQEGHIR Ma3 tHerdorichBhe w3

Et 10,
CHBCN - or2. r?xed% ualhlne’nts te g- in the form of pharmaceutical preparations. The pharmaceutical

preparations can be administered orally, e.g. in the form of tablets, coated tablets, dragées,

10 hard and soft gelatin capsules, solutions, emulsions or suspensions. However, the admini-
stration can also be effected rectally, e.g. in the form of suppositories, or parenterally, e.g.
in the form of injection solutions.

The compounds of formula I and pharmaceutically acceptable salﬁ thereof can be
processed with pharmaceutically inert, inorganic or dl}ganic carriers for the production of
15 pharmaceutical preparations. Lactose, corn starch or derivatives thereof, talc, stearic acid
or its salts and the like can be used, for example, as such carriers for tablets, coated tablets,
. dragées and hard gelatin capsules. Suitable carriers for soft gelatin capsules are, for
example, vegetable oils, waxes, fats, semi-solid and liquid polyols and the like; depending
on the nature of the active substance no carriers are, however, usually required in the case
20  of soft gelatin capsules. Suitable carriers for the production of solutions and syrups are, for
" example, water, polyols, sucrose, invert sugar, glucose and the like. Adjuvants, such as
alcohols, polyols, glycerol, vegetable oils and the like, can be used for aqueous injection
solutions of water-soluble salts of compounds of formula I, but as a rule are not necessary.
Suitable carriers for suppositories aré, for example, natural or hardened oils, waxes, fats,
25 semi-liquid or liquid polyols and the like.

In addition, the pharmaceutical preparations can contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still
other therapeutically valuable substances.

30 As mentioned earlier, medicaments containing one or more compounds of formula I ora
pharmaceutically acceptable salt thereof and a therapeutically inert excipient are also an
object of the present invention, as is a process for the production of such medicaments
which comprises bringing one or more compounds of formula [ or pharmaceutically
acceptable salts thereof and, if desired, one or more other therapeutically valuable
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Scheme G H 0 RARSNH,
preferred for all of the indications described. The daily dosage for an adult human being

weighing 70 kg accordingly lies between 0.7-1400 mg per day, preferably between 7 and
700 mg per day. -

The present invention relates also to the use of compounds of formula I and of

10 pharmaceutically acceptable salts thereof for the production of medicaments, especially for
the control or prevention of acute and/or chronic neurological disorders of the
aforementioned kind.

The compounds of the present invention are group II'mGlu receptor antagonists as
determined using the assay described by Cartmell et al. (Br. J. Pharmacol. 1998, 123(3),
15 457-504).

The compounds show activities, as measured in the assay described below, of 50 UM or

less, typically 3 UM or less, and ideally of 0.5 uM or less. In the table below are described

some specific pKi values of preferred compounds

Compound Ki mGlu2 (uM)

3-(7-lodo-4-0x0-4,5-dihydro-3H-benzo[b}{1,4]diazepin-2- 0.017
yl)-benzonitrile

4-(3-Chloro-phenyl)-8-phenylethynyl-1,3-dihydro- 0.040
benzo[b][1,4]diazepin-2-one

4-(3-Imidazol-1-yl-phenyl)-8-phenylethynyl-1,3-dihydro- 0.006
benzo[b]{1,4]diazepin-2-one

3-{7-(4-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H- 0.055
benzo[b]}[1,4])diazepin-2-yl]-benzonitrile
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acid, formc aci d mar’i ¢ 0.004
yl)-1,3- dmyd:o-benzo[b][l 4] diazepin-2-one

8-(4-Fluoro-phenyl)-4-[3-(4-methyl-imidazol-1-yl)- 0.016
phenyl]-1,3-dihydro-benzo[b][1,4]diazepin-2-one

8- (4—Fluoro-2—methylfp_henyl)-f&-(3-irnidazol— 1-yl-phenyl)- 0.050
1,3-dihydro-benzo[b][1,4]diazepin-2-one '

8-(4-Fluoro-2-hydroxy-phenyl)-4-(3-imidazol- 1-yl- 0.170
phenyl)-1,3-dihydro-benzo[b][1,4]diazepin-2-one -

2-[7-{4-Fluoro-phenyl)-4-oxo-4,5-dihydro-1H- 0.250
benzo[b][1,4]diazepin-2-yl]-thiophene-3-carbonitrile

8-(4-Fluoro-phenylethynyl)-4-(3-tetrazol- 1-yl-phenyl)-1,3- 0.036
dihydro-benzo[b){1,4]diazepin-2-one

4-(4-Oxo-7-phenylethynyl-4,5-dihydro-3H- 0.039
benzo[b]{1,4)diazepin-2-yl)-pyridine-2-carbonitrile

4-[7-(2,4-Difluoro-phenyl)-4-ox0-4,5-dthydro-3H- 0.026
benzo[b]{1,4]diazepin-2-yl]-pyridine-2-carbonitrile

8-(2-Fluoro-phenyl)-4-(3-[1,2,3]triazol- 1-yl-phenyl)-1,3- 0.008
dihydro-benzo[b][1,4]diazepin-2-one

8-(4-Fluoro-phenyl}-4-[3-(3-methyl-isoxazol-5-yl)-phenyl]- 0.289
1,3-dihydro-benzo[b]}[1,4]diazepin-2-one

8-(2,4-Difluoro-phenyl)-4-(3-[1,2,3]triazol- 1-yl-phenyl)- 0.010
1,3-dihydro-benzo{b][1,4}diazepin-2-one

8-(2-Fluoro-phenyl)-4-(2-imidazol-1-yl-thiazol-4-yl)-1,3- 0.298
dihydro-benzo[b}{1,4]diazepin-2-one
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ef fected re¢etatbyr—e—~g—htheformof-suppositories . lor parenterally, e.g.

Y Ll o

in the formdef3-(4f-Bitetinyl-4bl-[I,2,6hs8azolBeyl pphapiingg40f | or mubaos and
phar maceut i / Ot ablh. | egf;..can he rogessed with
phar naceuti%owplﬁ‘%@?f?gi &nlg}%%nl%%z%tg?@r‘gglm%PIE%F?I?%S for the production of
I S phar maceutiTatpreparatTons—tactose—corn—stareh—or—deri+-vat-ves
thereof, talc, stearic acid or its salts and the |ike can be used, for
exanpl e, 3 uch_ carriers for tablets, coated tablets, dragees and hard
gel ati n cagsd 3547403 binding op A 2iteanpigeted GO gell membramassul es are, for
exanpl e, vegetable oils, waxes, fats, sem-solid and liquid polyols and the

i ke; depqnah?gﬁo,ommw}gzm;e of the active substance no carriers are,
however, usually required in the case 20 of soft gelatin capsules. Suitable

carriers f he producti on _of sol utions_and syrups are, for
cf)rN}; enco%mg the rat mG?uZ Teceptor protein in pBl}.IIESCIpipt IT was obtained from Prof.

5  S. Nakanishi (Kyoto, Japan), and subcloned into the eukaryotic expression vector pcDNA
I-amp from Invitrogen (NV Leek, The Netherlands). This vector construct (pcDimGRZ)
was co-transfected with a psvNeo plasmid encoding the gene for neomycin resistance, into
CHO cells by a modified calcium phosphate method described by Chen & Okayama

. (1988). The-cells were maintained in Dulbecco’s Modified Eagle medium with reduced L-

10 glutamine (2mM final concentration) and 10% dialysed foetal calf serum from Gibco BRL
(Basel, Switzerland). Selection was made in the presence of G-418 (1000 ug/ml final).
Clones were identified by reverse transcription of 5pg total RNA, followed by PCR using
mGlu2 receptor specific primers 5’-atcactgcttgggtttctggeactg-3° and 5'-
agcatcactgtgeptgacataggage-3’ in 60mM Tris HCl (pH 10), 15mM (NH,),504, 2 mM

15 MgCly, 25 units/ml Taq Polymerase with 30 cycles annealing at 60°C for 1 min., extension

at 72°C for 30s, and 1 min. 95°C denaturation.

Membrane preparation
Cells, cultured as above, were harvested and washed three times with cold PBS and frozen
at -80°C. The pellet was resuspended in cold 20 mM HEPES-NaOH buffer containing 10



exanpl e, water, polyols, sucrose, invert sugar, glucose andigAgill2oBe.

Adj uvant SWQS&%Z? ]gs al cohol's, polyols, glycerol, vegetable oils and the

| i ke, can &% for aqueous injection solutions of watePCHEPWHOESsal t s
of conpounds of formula I, but as a rule gfe not necessary. Suitable
carriers for suppositories are, for exanple, natural or hardened oils,

waxes, fat snVPEDBRNPH 7.4))aAd Abmlogiled gl A/EBIZUQH drideenddckeac, I]Elrt%,@d' tion,

t he phar maceut i cal pre ar at | ons can cont ai eservatives, li zers,

st abi | | zer Swigetandidon st 40 0Rmpms iAfier pantrifigationfas 39 mie Fb%“@nﬂ'@ pellet was

flavorant s w.8pbd énée%ta/afexmg bukhe aﬁ’& apéeﬁﬂpeaaéuw ﬁgﬁ O BakiNg
agent S or antioxidants can also contain stil era euti call Yy

val uabl e smgiaamwglraMBETyﬂemHaﬂécPre&m ¢@tentm|mmredsusmgﬁhammg one or
mor e conpoynds@fsdBER, Lakisadhe %mﬁ@ﬁéﬂﬂ?%‘ﬂ{g'b%@ine%e Bl gs ﬁ@rll&ara.her eof
and a therapeutically inert excipient are al’'so an ect e present
invention, as is a;orocess for the production of such medi carrents whi ch
conpri ses t{rﬂhé??@ 8R&rdingor e conpounds of formula | or pharmaceutically

accept abl e ﬁ@é%&ﬁ@&ﬁ@hﬁt&}més fw €8st SPnd AW Bld smmgh T—{) ClRgEARGhER! | Y

val uabl e 15 04 WD 01/29012 P /EPOO/ 09554 stances I nto‘-a
gal eni cal é'oégfb and e el zvﬁrtfwbmwgh’eﬁf@r)t%@pﬁéa@m@amyom afthe
carriers. Phangﬁﬁam tﬁ@@ss!ﬁr%s%?%g?oﬁ%ﬁﬁﬂ | thBibtSorPO el ents &éreﬁ%ﬁﬁed be
fitted to the individual _Trequir nts.in each partrcular case: In ner al ,

the ef f &t iwith membganes srcubrier vith WnMTEI-AN 3547408 roosn tempesature foret
0. 01- 20 ngllh%m@a/oe oivhfods Basaneteh Qf% &qusgbnm ﬂgves{éalm m@x’iﬁ%@.”ed for
FI ai osa or an a(?ult

all of the indications described. T uman bei ng

wei ghi ng 70neepatiens mAmkyapes wess filferedoate Wlm@mogﬁgc plass ﬁb@]ﬁltplrseﬁémbhqﬂ
bet ween 7 anghes Ph @&d%ﬁdlﬁgﬁuff&hﬁfogrs SE bih S g%as%'e s eﬁﬁff%he?at g%]n&é)oft

use of conpounds of fornula 0 pharmacCeutically acce

t her eof f oM RCGHIYFLSCREH Nox 09750 Aftsrarensier efthe Sltars iptd plastiavids containiig or
prevent k9N 19fmBEFIiEnA T%dl@%aﬁhﬂa‘%hcﬂlﬁ@ waeicaq' 2aticH ISR E8{s g%e&moacmy

af orenent i oned ki nd. e conpounds of present i nventl oh are group

I nd u recéw@wawééﬁhﬂgtds%aglﬂaa@m mﬁn&mh@ﬁ%ﬂmua@sé@ac&e@d&néu by
Cartmel | etsyddzeridddl). J. Pharmacol . 1998, 123(3), 15 497-504).

Data analysis.
The inhibition curves were fitted with a four parameter logistic equation giving IC50
20 values, and Hill coefficients.

EXAMPLES

General procedure A (Synthetic Scheme D):

Preparation of (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl esters from 4-iodo-2-
nitroanilines.

25 Methoda

To a solution of diphosgene (4.1 mL, 34.1 mmol) in EtOAc (40 mL) at 0 °C was added a
solution of the 4-iodo-2-nitroaniline (45.5 mmol) in EtOAc (200-500 mL), and the
mixture was heated to reflux for 18 h. The solvent was removed in vacuum to leave a
brown solid, which was triturated with hot hexane (200 mL). The solid material was

30 filtered off and the filtrate was concentrated under reduced pressure to leave the pure 4-
iodo-2-nitrophenylisocyanate as a yellow solid. This material was refluxed in a mixture of
excess tert.-BuOH in CH,Cl; for 2.5 h. Removal of the solvent left an orange solid which



The conpounds show activities, as neasured in the assay desgg pp@dobg! ow, of

50 pM or ‘,Jé)eﬁ%oglplcally 3 Mor | ess, and ideally of 0.5 pMor less. In
the table e described sone speC|f|c pKi val ues of PRTEPRYISEH

conpounds ConpoundKi md u2 (M 3-(7-10do-g- 0xo-4,5-di hydro-3H benzo [b] [
1, 4] diazepin-2-0.017 yl)-benzonitrile

4- (3-Chl or wpgﬂﬁga bffnmlaﬁg%kahhﬁmﬂro&m%ﬁgﬂﬁ%ﬁg}] fesd %%@P.Eg g9 e y@ 8hg- 06

di azepi n- 2-one 4- -1-yl f/

benzo [b] ?-zytrgypltﬁng&)quﬂpmm@ fid tert. b ester asayellow solid

3-[7-(4-Fl uoro-phenyl) - 4- oxo- 4, 5-di hydr o- 3H 0. 055 benzo[b] [ 1,4]

di azepi n- 23¥dthod Benzonitril e 15 April 2004 WO 01129012 - 13 PCT/ EPO0O/ 09554
8- (4- Fl uor o- phenyl et hynyl) 4-(3-im dazol 1-yl - phenyl)-0. 004

1, 3-di hydr g- benzo[ b] di azepi n- 2-

8- (4- Fl uor%"[ﬂw‘B TSt ?47049 %@ltfoqlﬂznmqlé? ruzel) apd gesigm@aghonate (55.5 g, 170

phenyl ) -1, azxﬁbbmnq;&m (b@d LY vk dﬂ:}paﬁ&%aeéagaﬁgon of Bgc0 (37.8 g, 173
8- (4- Fl uor o- phlgnyl t hynyl) (2-im dazol -1-yl-pyri 8
yl)-1, 3- di FEPYIBE I&ﬂne[(llo L) andshegenltngmixtgre wasstipredat B2 &G f9r)264k. The

[ 3- (4- net hb’élvéﬂ’fk%%&hové’&%'v)at&xgl@e PhgR¥ s tredrediviMEY BRQPZ0ER]0 [s0the)

di azepi n- 2-

(4- FI uor o- 2”&%4%6%91%? and E’SIﬁCFﬂdd&lih)he@ﬂ?(i 1560 yil)). ThesOmbined hexane layer

1,3-di hydr%bﬁﬂ@lﬁh%ﬂ[bﬁ 200! |
8. (4 Fl vor 81'13' dr oxy phg ndyZO)@ P}_Z)ea‘?l_dlr&ir}] gglgls_layer_s yer rgl%acted with hexane (300

phenyl )21, a)[erq_le]e dgied 2u¢ri Mg300 fdteped and the solvent was

7-(4-Fl . .
Ei | ag opi - u gféh@ﬁ;ﬁ{i% !vg%ggﬂ gé‘% gg:?ongér?ra? %ﬂﬂ‘ which s a8 B QP kel lcoftrrdil

8- (4- Fl uor €9 987ap pezaneEtOdcita give the (4yiodptienigtd-pheryl BeaBomic acid
di hydr o- befgp-tud} ekted add ydlodZ%8REN- 2- One

Method ¢

15 To a solution of the 4-iodo-2-nitroaniline (550 mmol) and DMAP (1.22 g, 10 mmol) in
THEF (1000 ml) at 23 °C was dropwise added within 70 min a solution of Boc,O (246 g,
1128 mmol) in THF (500 mL) and stirring was continned at 23 °C for 75 min. The entire
mixture was evaporated to dryness and dried at HV to leave a dark brown solid (253.59 g).
This material was dissolved in DCM (1100 mL), cooled to 0 °C and TFA (84 mlL, 1100

20 mmol) wasadded dropwise. The mixture was stirred at 0 °C for 2 h, poured intc.; icecold
sat. NaHCO3-sol., extracted with DCM, washed with brine and dried over MgSO4.
Removal of the solvent in vacuum left a dark brown solid (199.71 g) which was coated on

. silica gel and purified by silica gel column chromatography with hexane/EtOAc to give the
(4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester as a yellow solid.

25 Example Al
(4-Iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester.

Prepared the isocyanate from 4-iodo-2-nitroaniline (12.0 g, 45.5 mmol; prepared from 2-
nitroaniline according to Wilson, J. Gerald; Hunt, Frederick C. Aust. J. Chemn. 1983, 36,
2317-25; CAS-No. [20691-72-9]) with diphosgene (4.1 mL, 34.1 mmol) in EtOAc (250

30 ml), followed by treatment with tert.-BuOH (12 mL) in CH,Cl (60 mL) according to the
general procedure A {method a). Obtained as a yellow solid (8.23 g, 82 %).



4- (4- Oxo- 7- phenyl et hynyl - 4, 5- di hydr o- 3H 0. 039 benzo[ b] 15 April 2004
[1, 4] di az&)ﬁ(ﬂhgﬁﬁl )-pyridine-2-carbonitrile 4- -
[ 7- (2, 4- DI'f1 U0t 0- phenyl ) - 4- oxo- 4, 5- di hydr o- 3H 0. 026 benzo[ BfTfEP00/09554
1, 4] di azepi n-2-yl ] -pyridine-2-carbonitrihe_

8- (2-Fl uoro-phenyl)-4-(3-[1,2,3]triazol -1-yl - phenyl)-1, 3-0. 008

di hydr o- be 39{()](;\@])dﬁ1§@gp974ﬁpc2.-one
8- (4- Fl uor o- phenyl ) - 4- [ 3-(3-net hyl -i soxazol - 5-yl ) -phenyl ]-0. 289

1, 3-di hydrg- benzq[b] [1, 4] di azepi n-2-one
8-(2,4-[1fﬁﬁgmgiggenyl)-4-(3-[1,2,3]triazol-l-yl-phenyl)-0.0lO
1, 3-di hydro-benzo[ b] [ 1, 4]di azepi n-2-o0ne

8- (2- Fl uor Qt-llbgib}b?rb-:?#}ﬁ{r& ihehfigzeibatmiycid brfadepidsiel) - 1, 3- 0. 298
di hydr o- benzo[ b] 1, 4] diazepin-2-one 15 April 2004 WO 01/29012 -14
PCTJEPQOQ 09554 . . - . .
8- (2, 3- Di fFAFBRGY froan drisepropyi-2-nitwasiline(GASI Ne. [§p64364A1) byreation with Boc,O
é, ?-2 d iFlhyd r @&ﬁm.m Afin%’lél'lﬂ]d’f'olﬁéxgelﬁﬁri tBeatzm@ili'ﬁg[vith TFAl in2CHfC12 Sccgll'dGing to the
- (2- Fl uor o- phen -4-13;(4: ynet hyl -t hj azol - 2- - 0.
ooyl R packdrets Goehod o). irRstt awellogra (121 g).
2-13-[7-(2-Fl uoro-phenyl) -4-oxo-4, 5-di hydro-3H 0. 016 benzo [b ] [ 1, 4]

di azepi n- 2M8 (EI}280€MyM)} - t hi azol e- 4- car boxyl i ¢ aci d.
2-13-[7-(4-Fl uoro-phenyl) -4-o0xo0-4, 5-di hydro-3H 0. 049 benzo[ b]

[1, 4] di aZﬁi n- g;gg] - phenyl } - 4- net hyl -t hi azol e-5- carboxylic acid
(2- hydr oxy= =am de 4- .[3- (4,5-Dinethyl-4H [ 1,2, 4]

triazol -3-yl)-phenyl] -8- (4-0.108 fluoro-phenyl)-1, 3-di hydro-benzo [b ]
[1, 41 di azipCye@ropg-2-aitre-pabd) dibhmitdichibteatibt 2stef.ansf ect ed CHO cel |
menbr anes Transfection and cell culture cDNA encoding the rat nmd u2

(kyat o.; SEapStel £l BB nitso tREn A B e p S BB iR ST peDua
cyclopropyl-phenyl)-acetamide (CAS-No. [63649-64-9] with 65% HNOs in Ac;O and
subsequent saponification with 6N NaOH in refluxing dioxane) by reaction with Boc,O
and cat. DMAP in THEF, followed by treatment with TFA in CH,Cl; according to the
general procedure A (method c). Obtained as an orange liquid (2.33 g).

15 MS (EI) 278 (M™).

General procedure B {Synthetic Scheme C)

Preparation of (4~aryl-2-nitro-phenyl)-carbamic acid tert.-butyl esters by direct Suzuki-
coupling of (4-iodo-2-nitro-phenyl}-carbamic acid tert.-butyl esters with arylboronic
acids.

20 A mixture of the {4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (3.0 mrﬁol), the
arylboronic acid (4.5 mmol) and PdCl;(PPh;); (2 mol%) was refluxed in 1,4-dioxane (25
mL) and 2M Na,CO;-sol. (7.5 mL) [or alternatively with IM NaHCO;-sol. (7.5 mL), LiCl
(6.0 mmol) and (PhsP)4Pd (3 mol%) in DME (30 mL); also possible with Et;N (9.0 mmol),
Pd(OAc); (3 mol%), PPh; (6 mol9%) in DMF (10 mL) at 100 °C] until tic indicated

25 complete conversion of the iodide. The mixture was transferred into a separating funnel,
H>0 (25 mL) was added and the product was extracted with ether or EtOAc (3 x 30 mL).
The combined organic layers were washed with brine (50 mL) and dried over Na:SOj.
Removal of the solvent left a brown residue, which was puriﬁed-by silica gel column
chromatography with cyclohexane/ether or cyclohexane/EtOAc to give the title compound.



| -anp fromlnvitrogen (NV Leek, The Netherlands). This vectfyAg@rdbsuct
(pchrrGRZ%v ¥\@s co-transfected with a psvNeo plasm d encodi ng the gene for
neomyci n PE&P¥P8ice, into CHO cells by a nodified cal ci umPEREDANEBE net hod
descri bed by Chen & Okayana (1988). The ,,cells were nmaintained in

Dul becco's Modified Eagle nmediumw th redIt?c'ed L 10 glutam ne (2nmM fi nal

concentr at 10% di al ysed foetal calf serumfrom G bco BRL (Basel,
Swit zerl an%%}_h%%%cti on was made in the presence of G418 (1000 uglm
final). Cones were identified by reverse transcription of 5g total RNA,
fol | owed b{A Péethaxy-Aopitrechiphenyb-deyli-sarbsmicidid teripbiute ester.
5'-atcactgcttgggtttctggcactg-3'" and 5' - agcatcact gt gggt ggcat aggagc-3' in
60MM Tri s Iy o IEN . 1 j

Pol yr ner asg%aféﬁl%%rg)c(%l es .algml?er?_ at E?%%%‘ri m%rwl,zeéteeg?%%asﬂ%AIZgnc}ZC
for 30s, afrm¢thpryphenpborpaicadd atdosding kethsiganeralpropaduat Bo@bGénddss agellowr ed
as above, wRIFBAMmESSted and washed three times with cold PBS and frozen
at -80C. The pellet”"was resuspended in cold 20 nM HEPES- NaCH buf f er
containing 10 1 5 gril 2004 WD 01129012 PCT/ EPOO/ 09554 -15 nM EDTA (pH
7.4), and Mon@edhd&edMutn: mpl7yid% ¢ (Ki nemati ca, AG Littau,

Switzerland) for 10s at 10 000rpm After centrifugation for 30 mn. at 4C,
t he pel | etppasplemashed once with the sane buffer, and once with cold 20 niM
HEPES- NaOH buffer containing 0.1 mM EDTA, (pH 7.4). Protein content was
measured ugsi the.Pierce 5 method (Socochim Lausanne, Swtzerland) using
bovi ne ser\f %‘&FﬁhﬁP&H' 'ﬁﬂ%ﬁ"[@hﬂmE‘?S‘S‘éFMﬁbw}ﬂﬁ%g After thaw ng, the
menbr anes were resuspended in cold 50nmM Tris-HCI buffer containing 2 nmM

MyCl2 and Prepiteddioh? (4-1tdd-Dinifrbi prénfly-cBthbet doid 1HE-Hurlabter ODG&IPIE ALY 284 Of

t he rre&b(rjffﬁg% %n E_&Be assays was. 25 &Egﬁreote n/m ., Inhibition experinents
were pef f of MEIPAPRPIIGRHD ARREL TS AR Berahprorediye EnPOPtned aszmueliaw salidr oom
tenperat ur@26fmeg). 1 hour, in presence of various concentrations of the
conpound to be tested. Followi ng the incubations, nmenbranes were filtered

ont o What | fiber filters and washed 5 tinmes with cold

bi ndi ng b%&g@ﬁéﬁa)ﬂic bi ndi ng was neasured in the presence of 10 pM
DCG N (TOCRI'S No. 0975). After transfer of the filters into plastic vials
cont ai ni ngExempl@BA1 of U tima-gold scintillation fluid (Packard, Zurich,
Switzerland), the radioactivity

(4-Furan-2-yl-2-nitro-phenyl)-carbamic acid tert.-butyl ester.

15 Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example A1) and
furan-2-boronic acid according to the general procedure B. Obtained as an orange solid
(282 mg).

“MS (EI) 304 (M"); mp 169-172 °C.
Example B4
20  (4'-Ethyl-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester

Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example A1) and
4-ethylbenzene boronic acid according to the general procedure B. Obtained as an orange
solid (689 mg).

MS (EI) 343 [(M+H)"]; mp 94-99 °C.

25 Example B5

(3-Nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.



was nmeasured by liquid scintillation in a Tri-Carb 2500 TR 1mamie004
(Packard, é‘i ch Switzerland). Data analysis. The inhibition curves were
fitted w P8R paraneter |ogistic equation giving | CSO0PCPEPIHINES, and
Hi Il coefficients. EXAMPLES General procegyre A (Synthetic Scheme D):
Preparation of (4-iodo-2-nitro-phenyl)-carbamc acid ter-t.-butyl esters
from 4-i od®répartd frbRAMALT! ; 0, I i .1
L 341 et h e mC%?g?ﬁﬁ%@wc&%J R s8dralbigy %s?%régk%ﬁﬁl?%g'ﬁs@f

4- i odo- 2- niREFA3i mred) el hasppiciagideb tivmg 200 mBpol) rgordingdo thegeraiakt ur e
was heat ed X : enmoved in vacuumto | eave a
br own sol i ,@S\e/:]iﬁiéhg'v?a]i@{nrei&?lsjrgg{l BOYRBNFE (R nA0 (200 ni). The solid
material was_30 filtered off and the filtrate was concentrated under
reduced pr @48 (kR 314 (Mekhver 1HE1DUe 4- i odo- 2-ni trophenylisocyanate as a
yellow solid. This material was refluxed in a mxture of excess tert.-BuCOH

in CH2C2 m%@e@g}. Renoval of the solvent left an orange solid which 15
April 2004 ' 9012 PCT/ EPOO/ 09554 -16 was purified by silica gel

col um chr ogr aphy wi th hexane/ Et QAc t0 give the (4-iodo-

2-nitro- phgg%“f-‘b'gﬂﬁéh?l&ma@?%ﬁw éﬁfbéﬂbﬁﬁyﬁt@’g—r@tﬂfémﬁ yel | ow solid. Method b
To a m xture of the 4-iodo-2-nitroaniline (142 mmol) and cesium carbonate
(55.5 ¢, 1TPRepdredifrom)(4+ind@-2bmit@Rshiy{)/kebathi: a¥id Sertt R &eerd 18 A39kud i ONn

of Boc20 (37.8 173 1) ipn 2-bytanon 17 d,the resulting,.
i xtur o vadiiapr parphi Aabedeordipd st goneiel roeadvert- QRSinedas s areeodidium
the resi du¢symmel.reated with a mxture of H20 (240 nL) and MeOH (240 nl)
and extracted wth hexane (3 x 500 nL). The conbi ned hexane |ayer was

rached 1 BeRERE IR R Bl SRS LAY iR e, Lo Lot e O

filtered and the solvent was renobved in vacuumto give an orange solid,
whi ch was [ExeipleR¥ by silica gel colum chromat ography with hexane/ Et OAc
to give the (4-iodo-2-nitro-phenyl)-carbamc acid

(4-Naphthalen-1-yl-2-nitro-phenyl}-carbamic acid tert.-butyl ester.

Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example Al) and
1-naphthylboronic acid according to the general procedure B. Obtained as a yellow foam
15 (1.0 g).

MS (ISN) 363 [(M-H)'}; mp 60-66 °C.
Example B
(3'-Methoxy-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example A1) and
20 3-methoxyphenylboronic acid according to the general procedure B. Obtained as an
orange solid {818 mg).

MS (ISP) 345 [(M+H)"], 362 [(M+NH,)"] and 367 [(M+Na)*],; mp 104-107 °C.

Example BS

(3-Nitro-4'-trifluoromethoxy-biphenyl-4-yl)-carbamic acid tert.-butyl ester.



tert.-butyl ester as a yellow solid. Method ¢ 15 To a sol utisofspbopdre

4-i odo- Z-wéaﬂ%# ine (550 mvol) and DVAP (1.22 g, 10 mml}) in THE (1000
nL) at 23'C was dropwi se added within 70 nin a sol ution of PBbEB#%E g,

1128 mmol ) in THE (500 nL) and stirring_was continued at 23 C for 75 mn.
The entire mxture was evaporated to dryness and dried at HV to | eave a

dark br ownPsspared fc2a3498d@2-nitrbljike Jaili '.ibﬁxgi; (R m),
cooled to g‘(&;ﬁmd TFX (8 rr?lfrigoon %Tfyoa?i)mﬁtggde Iﬁ%{)\tmﬁkse. T %)’Lgn&;(ture

was stirre Epremetioxy)ignzens hosRmis Aig areadips do thegenenghprocedwrsiB. Obtained

extracted ¥ iMool sovdsbesimeht h brine and dried over MySO4. Renoval of the
solvent in vacuumleft a dark brown solid (199.71 g) which was coated on

silica gel ifi y, silica gel colum chromatography wth

hexane/ Et o@]&éﬁgf'%f@ﬁ-ég ](H‘Pi 8dol9 "Rt r o- phenyl )-carbami ¢ acid tert.-butyl
ester as a yellow solid. 25 Exanple Al (4-1o0do-2-nitro-phenyl)-carbamc
acid test.Epathple Begter. Prepared the isocyanate from 4-iodo-2-nitroaniline
(12.0 g, 45.5 mmol; prepared from2- nitroaniline according to WIlson, J.
Ceral d; Hupf .. Frederick, C. Ayst. .J. Chem ,1983, 3, 2317-25; CAS-No.
[20691-72-%‘)121\’791?%'51%8?8 4 #)-Farhamic agd @rtn%mﬁ eFi§T-Et OAc (250 30.1L),
followed by treatnment with tert.-BuOH (12 nL) in CH2Cl 2 (60 nlL) according

to the geRmpatedfironn M&—Arﬁﬁ&tph@dyl?—karbﬁhﬁ@dci&&r@%u?l)é&'eff g%taﬁ'gilé A1 (L3 9,
82 %. 15 il b2004 WO Q1/ 28012 RPCT/ EPO0/ 09554 E‘i‘% M5 (EI) 390 (M); np
02-94 C.  EXRIIEAEPebPIPLGprE Fgtordingtp the gserl Procedims Srbtainpdiasasrallowh ut y |
ester. Prepdiddd.4Bghm 4-isopropyl -2-nitroaniline (CAS-No. [63649-64-9]) by
reaction with Boc20 5 and cat. DVMAP in THF, followed by treatnment with TFA

in CH2C 2 i .ge l,,R0ocedure A (nethod c). Obtained as a
yel | owq(l:))i |ﬁ%§@§1§”g£ﬁ§7ei‘?% %PQ@WM Exanpl e A3

(4-Cycl opropyl -2-nitro-phenyl)-carbamc acid tert.-butyl ester. 10 Prepared
f rom 4- cycExgmplpPil 2- ni t r o- phenyl anmi ne prepared fromnitration of N-(4-

(3'-Fluoro-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example A1) and
3-fluorobenzene boronic acid according to the general procedure B. Obtained as a yellow
15 solid (3.87 g).

MS (ISN) 331 [(M-H)']; mp 93-96 °C.
Example B12

(4'-Fluoro-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example A1) and
20 4-fluorobenzene boronic acid according to the general procedure B, Obtained as a yellow
solid (1.08 g).

MS (ISN) 331 [(M-H)]; mp 155-167 °C.
Example 813
(4'-Fluoro-2'-methyl-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

25  Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example Al) and
4-fluoro-2-methylbenzene boronic acid [CAS-no. 139911-29-8; prepared from 2-bromo-



cycl opropyl - phenyl) -acet am de (CAS-No. [63649-64-9] with 65%@@&0'04\ Ac20
and sub U‘ﬁﬁ% aponl fication with 6N NaCH i n refl uxing dioxan 8
reaction Wth Boc20 and cat. DMVAP in THF, followed by treBtHER? ’Q/?/P’t“h TFA
in CH2C12 according to the general proc ure A (method c). Ootained as an
orange liquid (2.33 g). 15 Ms (EI') 278 (M"). General procedure B

( Synt het i c53nfesBldehe B g?&%ﬁ@ﬁ LWk rgi?:uﬁflata'?? EC%OHE#&J&P@QM&‘E H8h BBMe)aci d

tert.-butyl esters by direct_ Suzuki- cou

(4-i odo- 2- m@#t&s%@nyhydr@bashhmcer@ng@ptthelgmermxycedesc Br Obwiindd asrayeiow oni ¢
acids. 20 & (i[tyl;l’ of the (4-iodo-2-nitro-phenyl)-carbamc acid

Cert. -butyl es 3.0 mml), the aryl boronic acid (4.5 mol) and
PdClZ(PPhS}‘AZ 2 nol % was refluxed in 1, 4-dioxane (25 nl) and 2M
Na2C08- sol MYEISB348MDer al ternatively with 1M NaHCO8-sol . (7.5 nl), LiCl
(6.0 mmol) and (Ph3P)4Pd (3 nol% in DVE (30 nmL); also possible with Et3N
(9.0 mMmul ) ExarRdle@Ag) 2 (3 nol %, PPh3 (6 mol %9 in DVF (10 nL) at 100 C}
until tic |n icated 25 conpl ete conversion of the iodide. The m xture was
transferre to a se ratin funnel H20 (25.m). was added and t he
product wa PR hereT Tﬂlth‘tht?nl’%‘i')Y )soTbamic aciphertebuivl eier-
organi c Iayers vvere vvashed with brine (50 nL) and dried over Na2SO4.

Renoval of Pfap@reacﬂdmm-léc&f-n ritr&/pheRyl) RefbaRSs acil G-Il BRI (EdBEbIOX 1 Phnld Ca

gel colum hro ogra wi thcyc ohexane/ t her or_ tycl ohexane/ Et OAc to
give the ¢ 4ffogr ga o wﬁn%@o PFeﬂzcb@AomwéiP@gm fre s dghiero-2- 28

Exanpl e B !méﬂoxﬁﬁéth@:&%b&ﬂ&h& (ASInRNEsPPbo-488) by 9@£é%ﬁ'vﬁﬂf‘ﬁlﬂlﬂ1 §{178’°@Jt yl
ester. Pre ed rom (4- |8ﬂ&ﬁ-n i tro-phenyl) -carbamc acid tert.-but

ester (Bxa Y trapignent Bhén P‘ﬂ?fﬁ%‘l‘ﬂﬂé hadralysicl acrating to ghe gﬁfézfal

general pr etu{r@BBob%@ BSwaoNE 5 solid (637 ng). M5 (I SN) 343
[((MH)']; p1%(@107 109 C. E% ON (0.59%).

(2-Nitro- P - phenyl ) - car bam c acid-tert.-butyl ester. Prepared
from (4-i Oﬁ@@fjﬁ&?%} ‘nenyl )-carbamc acid tent.-butyl ester (Example Al)
and 10 3-thi opheneboronic acid according to the general procedure B.
(bt ai ned aExampleBL®w sol id

(2',4'-Diffuoro-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

15  Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example A1) and
2,4-difluorobenzene boronic acid according to the general procedure B. Obtained as a
yellow solid (3.26 g).

MS (ISN) 349 {(M-H)].
~ Example B16
20 (2'-Fluoro-6'-methoxy-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example A1) and
2-fluoro-6-methoxybenzene boronic acid according to the general procedure B, Obtained
as a yellow solid (0.95 g).

MS (ISN) 361 [(M-H)']; mp 65-68 °C.

25 Example B17

(2',5'-Difluoro-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.



(326 mg). M5 (ISN) 319 [(MH)-]. Exanmple B3 15 April 2004
I tro-phenyl)-carbamc acid tert.-butyl ester. 15 Prepared

(4- Furan I?%ﬁ <z
from (4- |o Bt r o- phenyl ) -carbanic acid tert.-butyl estEFT’FE%%?b Al)

and furan- 2 boronic acid according to t_@_general procedure B. btained as
an orange solid (282 ng). Ms (El) 304 (M"); np 169-172 C. Exanple B4 20

(4' - Ethyl Brepaﬁeacfr&ahmmm z%&b@h@ﬁ 1hREHGa e hdd t&t. tbmfatagﬁsétlr é%é( eR'ifgﬁ’c:[A f;ﬂ

from(4|ﬁgggﬁ-mt E -ca amc_ acid tert.

and 4-et B0HBeRIsPE RPTOTIASH Srceriing s thegentre @r@ﬁ@dﬁap
Obt ai ned agellow sAHANYS5 g Eol I d (689 ng). M5 (El) 343 [ (MtH) +] rrp 94 99 C.
25 Exanple B5 (3-Nitro-biphenyl-4-yl)-carbam c acid tert.-butyl ester. 15

April 200 béﬂ 8&? /EPOO/ 9554 -19 Prepared from
(4-i odo- 24%%\/6?%9 ‘éqn Pgach cid Cert.-butyl ester (Exanple Al) (994

ng, 2.73 mmol) and phenyl boronlc acid (576 ng, 3.00 mmol ) according to the
general s pEaeesieBeg8B. Ootained as a bright yellow solid (800.ng). M5 (El)
314 (M) rrp 119 121 C. 5 Exarrpl e BG

(4- Furan- 3-y acid.tert tyl ester. Prepared
from (4-i0 rFB%ﬁﬁtl.}ﬁ'ﬁ?f‘fg E’g 2’ %‘E’l“oacf 'iertt'bu E§f-ester (Exanple Al)
and furan- 3 boron| c acid according. to the general procedure B. (btained as

an orange Embanéd f(cﬂﬁ54-m@:)o-24hﬁ6-plkt&q(l)-8£i)baﬂﬂ2ac{xd Mty lesn (E:Q D1 AMHNRD +] ;

tm(;réL O-SbtﬁL ?/tf izl bif" ggrze%%ﬁpg af:i’\%%i: r%m@oéﬁ%mef?lgré%h?n%gzaﬁ’& ralgggcfdam d

tert. - but yrangd elid((Fxhmghe-Al ) and
10 MS (EI) 354 (M"); mp 175-177 °C.

Example B19
(2',3'-Difluoro-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example Al) (3.64
g, 10 mmol) and 2,3-diflucrobenzene boronic acid (2.35 g, 14.9 mmol) according to the
15  general procedure B. Obtained as-a yellow solid (3.22 g).

MS (ISN) 349 {(M~H)‘]; mp 93 °C.

General procedure C (Synthetic Scheme C)

Preparation of (4-aryl-2-nitro-phenyl)-carbamic acid tert.-butyl esters by Suzuki-coupling
20  of (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl esters with bis(pinacolato)diboron
and subsequent reaction with aryl halides.

A mixture of the (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (2.0 mmol),
bis{pinacolato)diboron (2.2 mmol), KOAc (6.0 mmol) and PdCl,(PPhs); (3 mol%) in 1,4-
dioxane (25 mL) was stirred at 100 °C until tic indicated complete conversion of the iodide
25 [cf. Tetr. Lett. 1997, 38, 3841-3844]. After addition of the aryl halide (4.0 mmol), _
PACl,(PPh;); (3 mol%) and 2M Na;COs-sol. (7.5 mL) the mixture was stirred at 100 °C
until tic indicated complete conversion of the intermédiate boronic ester. The mixture was

transferred into a separating funnel, HO (30 mL) was added and the product was



1- napht hyl boronic acid according to the general procedure Bisfhf3ippgd as a
yel | ow f 1.09). M5 (ISN) 363 [(MH)-]; np 60-66 C _ Exanpl e

(3" - Met h%%kg? ro- bi phenyl -4-yl )-carbanic acid tert. - but §FHEEIAPSS
Prepared from (4-iodo-2-nitro-phenyl)-cardgmumc acid tert.-butyl ester
(Exanmpl e Al) and 20 3-nmet hoxyphenyl boronic acid according to the general
procedur e Bxtrahtedivithcktia caEtOat 31960 s11l)i The Skbined orgbic(lhr} warkvdshedtiih] |

362 [ ( MENH4) +] ¢ 7 IV +]ins 104- 107, C. .Exanpl e, B9 . .
(SN £ ron a Dkl Rt nf ] Sherven g RESviL s solvest IRt braim cpigegavhich or
15 April 2664 puYi@edbi 38i0d gel PelahiPbRMpdaprGriti gRIHRGadd/&@her or
(4-1o0do-2-nit rﬁ(ﬁ%he é) - car.ba{};ﬁmci d tert,.-butyl ester (Exanple A) and
4-(trifl uordnig Qf/% he NS cComPCH e cording to the general procedure
B. Obtained as an orange solid (569 ng). M5 (ISN) 397 [(MH)-]; np 145-147
C. 5 BecamixemBle@I 2' - Fl uor o- 3-ni tro-bi phenyl -4-yl)-carbamc acid
tert.-butyl ester. Prepared from (4-iodo-2-nitro-phenyl)-carbam c acid

tert.-butyl.estar (Exanple. A nd, 23;fl uorobenzene .boroni c acid according

to the gené?gﬁeglroéf&edﬁlr e @Pﬁﬁ%{l‘% ﬁl}&arggméc?/% Fecggvebugﬂle?tﬂr'(l.% g). 10 MB

(ISN) 331 [(MH)'"j; nmp 131-133 C. Examle B 11

(3' - Fl uor oPaeprired woin (@hiedy12-ditriphpheangl) barbamiaatid térerbu torl (Eeshple A1Pr epar ed
tybas

f 4-i 72 0] & l) - . i d t. . ahut yl t I

and | S-11 uSRuRnRiAd BIERN ko AR HicRe i e e el Bretha b Ea e
bt ai ned ass aysiv solid (F358@)id (3.87 g). M5 (ISN) 331 [(MH-]; np 93-96 C.
Exanpl e B12 (4'-Fl uoro-3-ni.tro-bi phenyl-4-yl)-carbamc acid tert.-butyl

eSter. 1o  MS(EI) 344 (M")
Exarﬁple c2
(4'-Chloro-3-nitro-biphenyl-4-yl)-carbamic acid tert.:butyl ester.

Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example Al),
bis(pinacolato)diboron and 1-chloro-4-iodobenzene according to the general procedure C.
15 Obtained as a yellow solid (779 mg).

MS (ISN) 347 [(M-H)'}; mp 150-155°C (dec.).
Example C3
(2-Nitro-4-thiophen-2-yl-phenyl)-carbamic acid tert.-butyl ester.

Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example A1),
20 bis(pinacolato)diboron and 2-iodothiophene according to the general procedure C.
Obtained as a yellow solid (91 mg).

MS (ISN) 319 [(M-HY].
Example C4
(4'-Methyl-3-nitro-biphenyl-4-yl)-carbamic acid tert.-buty] ester.

25 Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example Al),
bis(pinacolato)diboron and 4-iodotoluene according to the general procedure C. Obtained
as an orange solid (542 mg).



Prepared from (4-iodo-2-nitro-phenyl)-carbamc acid tert. - by xbriiegper
(Exanpl e A and 20 4-fl uorobenzene boronic acid according to the general
procedur eV ¥133%1%i ned as a yellow solid (1.08 g). M (I SNSCHEROWQORE4) -1 :
np 155-167 C Exanpl e B13 YR

(4'-Fl uoro 2 - nmet hyl - 3- nitro bi phenyl - 4- y%% carbam c acid tert.-butyl

ester. PRPeY4d (R ggdgs-yl $ari ¢ acid terL-butyl
ester (Exarrp e AF?j L( oro 2- L@Kﬁqﬂjg %1053 ronl c acid [ CAS- no.
139911-29-8 repar ed from 2 bromo 15 Aprll 2004 WD 01/29012

PCT/ EPOO/ OM 5-fl uorotol uene by reaction with n-BuLi at -78 C
followed by treatnent with B(Owe)3 and subsequent hydrol ysis] according to

t-h I o j : . i 1.71 . M5 (ElI) 346
( wﬁ) gener %%ml%e&l?yﬁdﬁ 2-P0pREDVEAcABaRionRld @W.-bEH sl 9) (El)

(4" -Fl uoro- 2 rretg_oxy t hoxy- 3-ni tro-bi phenyl -4-yl)-carbam c acid
fert. - but yiPrerared frop Grigde PHIW}(‘@YJ)O%baznﬁlaflldderﬁh@ﬁyl gstez AEwample Addi d

tert.-bu yhig Fﬁﬁ&olﬁt@f&ﬁ@ﬂtﬁ aNd)2- ano@quceox%lﬂvﬁtbhné%é&m%w‘aﬁ €

bor oni c aC| d ared from 1-bronp [ uor o- 2- (et hdxynet hoxy) benzene
(CAS-no. 16%tsige Bs%yeﬂwfﬁobééﬁ??owg\)mth n-BuLi at -78 C 10 fol | owed by
treat nent vmth B(Owe) 3-and subsequent hydrol ysis] according to the general

pr ocedur e I,Msggppg,r@ﬁwﬁ-{ﬂ]yel low solid (0.96 g). Ms (EI) 392 (ME).
Exanpl e B15 (2',4' -Di fl uoro-3-nitro-biphenyl -4-yl)-carbanic acid

tert. -butyI est e is Prepared from (4-iodo-2-nitro-phenyl)-carbamc acid
tert.-but yl—lé%!lggr—g Exanpl e.Al) and 2, 4-difl uorobenzene boroenic acid
according to the general procedure B. Obhtained as a yellow solid (3.26 @g).

M5 (1 SN) 349'-MetdyHB-gitro-Uixletiyl-o-8)-Barbémelacid tert.-butyl ester. '
(2' - Fluoro-6'-nethoxy-3-nitro-bi phenyl-4-yl)-carbamc acid tert. -butyI

:2: :; (TE:)X ﬁ%r ed%f § (g-lod Qm%ronﬁlgern?rl) eba){m)c ac rtebrzti r%utylae%!ceg (EJ% { tple %% y!
bis{pinacolato)diboron and 3-iodotoluene accordmor to the general procedure C.
Obtained as a yellow solid (524 mg).

MS (ISP) 346 (M") and 674 [(2M+NH,)*]; mp 83-85 °C.
Example C7-
15 (3',4'-Dichlorb-3-nitro—biphenyl-4-yl)-carbamic acid tert.-butyl ester.

Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example Al),
bis(pinacolato)diboron and 3,4-dichloro-iodobenzene according to the general procedure
C. Obtained as a yellow solid (540 mg).

MS (EI) 382 (M").
20 ExampleC8
(2°-Chloro-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example Al),
bis(pinacolato)diboron and 1-chloro-2-iodobenzene according to the general procedure C.
Obtained as a yellow oil {886 mg). '

.25 MS (ISN) 347 [(M-HY].



2-f1 uoro- 6- met hoxybenzene boronic acid according to the genergly ppegedure
B. Obtained as a yellowsolid (0.95 g). M5 (I SN 361 [(MI—%HE' %55-68 C.
25 Exanpl ¥WUP0I2" 5 _Dj f| uor o- 3- ni t r - bi phenyl - 4- y1 ) - car BAMEROUSSH
tert.-butyl ester. 15 April 2004 W 01/ )12 PCTI EPO010955-1 -22 Prepared
from (4-iodo-2-nitro-phenyl)-carbanmic aci@ tert.-butyl ester (Exanple Al)
and 2’5'diE‘;claﬁﬁ [QRgnzene boronic acid according to the general procedure B.
ot ai ned as—ol—gy'ﬁow solid (2.85 g). Ms (ISN) 349 [(MH-]; np 104 C. 5
Exanpl e B 18 (4-Benzofuran-2-yl-2-nitro-phenyl)-carbamc acid tert.-butyl
ester. Pref2rMdthyi-dmitré-hiphlany4ryl)carbpméradd tectabbiil egeraci d tert. - butyl

ester (Exanple Al) and benzo[b]furan-2-boronic acid according to the

I i - - i . El
N g%psq#gﬁ% @%a@gg%fogpgél}gmém&% tBrt (Bt} E0r (Examp® AYG, (E!)
(2', 3" - Di f bisfpina®latio} dibotsinpingrdriodptelnynensrdrdirigtodbs geneenl prodedure C.d3bteined

Prepared fr = | L{ ro-phenyl)-carbamc acid tert.-butyl ester
( Exanpl ceg A|a§)g?’éﬁl°€i8ﬂig7%i‘ﬂ°%m| ) and 2, 3-di fl uorobenzene boronic acid (2.35
g, 14.9 mmol) according to the 1s general procedure B. Obtained asa yell ow

solid (3.2MyISNYB27 (@HYHXEZ9 [(MH)-]; np 93 C. General procedure C
(Synthetic Scheme C) Preparation of (4-aryl-2-nitro-phenyl)-carbamc acid
tert.-butylpssh&lSidy Suzuki-coupling 20 of
(4-io0do-2-nrtro-phenyl)-carbamc acid tert.-butyl esters with

bi s(pi nacol at o) di boraon, and subsequent reaction with aryl halides. 25 A

m xture of (RH¥tsd-prading3-yl-phenybhearprpicaridiarhi-Bultestert ert . - butyl ester (2.0
mol ), bi s(pinacol ato)di boron (2.2 mmol), KOAc (6.0 nmol) and PdCl2(PPh3) 2
(3 mol % i prdpfed &bﬂ?@i{%d(}&%iﬁ&-pﬁ&%ﬁ&drﬁﬁﬁﬁ adid téR0bGiyladtdrl (Ekdplendicat ed

conpl ete conversi on he iodi de
i 10  bis(pinacolato)diboron and S-gromopyridine according to the general procedure C.

Obtained as a yellow solid (587 mg). .
MS (ISP) 316 [(M+H)"]; mp 107-109 °C.

| Example C11

| (2-Nitro-4-pyridin-4-yl-phenyl)-carbamic acid tert.-butyl ester.

15 Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid fert.-butyl ester (Example Al),
bis(pinacolato)diboron and 4-bromopyridine according to the general procedure C.
Obtained as a yellow solid (379 mg).

MS (ISP) 316 [(M-+H)"].
Example C12
20 (3"-Nitro-[1,1';/4',1"]terphenyl-4"-yl)-carbamic acid tert.-butyl ester.

Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example Al),
bis(pinacolato)diboron and 4-bromobiphenyl according to the general procedure C.
Obtained as a yellow solid (1.2 g). '

MS (EI) 390 (M™).

25 Example C13

(4'-Cyano-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.



[cf. Tetr. Lett 1997, 38, 3841-38441. After addition of thg ghybofalide
(4.0 mmlé, 2(PPh3)2 (3 mol %9 and 2M Na2COB8-sol. (7.5 mL) the m xture
was stirr8@%*%o c until tic indicated conplete conver sPEREBPO/QR

i ntermedi ate boronic ester. The m xture s transferred into a separating
funnel, H2O (30 nmL) was added and the préduct was 15 April 2004 WO
01/ 29012 20 nL)
The conbi ﬁéﬁégﬁcﬁg ?;}%"r g%\}\gégﬁﬁgﬁqﬁm Epﬁg&g?%%ce)&t%%%ﬁﬁﬁam ’ed over
Na2SO4. Rehis(rinacotate)dibaronh gad ¢-Yrefrobantmitnite amsidingto thmgeherabm::pdurefa ed by

silica gel W t h cycl ohexane/ et her or

rycl ohexangﬁg%@}stt};g?@égﬁgwﬂe conpound. 5 Exanple Cl

(2" - NEthofo{ﬁ?ﬂ nitro- bll\/ggiejr}tl-df yl)-carbamc acid tert.-butyl ester.
ljit r o-

Prepared f I8M) 33l phenyl)-carbanmc acid tert.-butyl ester
(Exanpl e Al), bis(pinacol ato)di bozon and 2-i odoani sol e according to the

gener al Spr@@ﬁ%f%o&d@ﬂS@ﬁtﬂe;i@§d@EXe%j ow solid (735 ng). to M5 (El) 344
(M+) ExanpTe oro-3-nitro- bl phenyl -4-yl)-carbam c acid tert.-butyl
ester. Prepared fromérg | odo-2-nitro-phenyl)-carbamic acid tert.-butyl
ester (Exanfsperatipn of (psybiriitorrhesylrdsthaonic agid tart chityh estets bpdubenyletie
accordl ng _ I (779
oY, S%) Sgﬁﬁnﬁ;&k %&ﬁ@qfftgg p%%ﬁgﬁ?@%ﬂ fad a2 nl%ugﬁiég%ﬁﬂ abfl

(2 Nltro 4be -2 yI phenyl) carbamc acid tert.-butyl ester. Prepared
from (4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl ester (Exarrple AI)

29021633 P'enﬂqﬁk&{r@bﬂﬂﬁg&ggdgﬁqél%ol%@ﬂg?l&%%ﬁ%a afi&ft% 153 eré ﬁg 1,
D ool b Cabereniapsia i L Ll &éﬁ@@mﬂay&ﬁ)ﬁgz@%ﬂz 6} i anisdle(§nl)

ester. : éxfsawa@aafeaohz BoOunfed £HO-Andtisbh&re RAGIHE indt@ERPEE18G Anb&hion Py !
rrpdufe (2% %etr Lett. 1993, 34, 7595-7598]. The mixture was transferred into a separating
funnel, H;O (30 mL) was added and the product was extracted with EtOAc (2 x 100 mL).
The combined organic layers were washed with brine (50 mL) and dried over Na;SQ,.
15 Removal of the solvent left a yellow residue, which was purified by silica gel column
chromatography with or hexane/EtOAc to give the title compound.

Example D1
(4-Benzoyl-2-nitro-phenyl)-carbamic acid tert.-butyl ester

Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example A1) (364
20 mg, 1.0 mmol) and phenylboronic acid.(134 mg, 1.1 mmol) according to the general
. procedure D. Obtained as a yellow solid (242 mg).

MS (EI) 342 (M").

Example D2
(2-Nitro-4-tributylstannanyl-phenyl)-carbamic acid tert.-butyl ester

25 A solution of (4-iode-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example A1) (3.64
g: 10 mmol), hexabutyldistannane (7.5 mL, 15 mmol) and (Ph;P),Pd (116 mg, 0.1 mmol)
in toluene (20 mL) was heated to 60° C for 5 days [cf. Bull. Chem. Soc. Jpn. 1983, 56, 3855-
3856]. The reaction mixture was diluted with toluene (150 mL), washed with aqueous KF-
sol. (2 x 50 mL), brine and dried over MgSO,. Removal of the solvent in vacuum left a

30 brown oil, which was purified by silica gel column chromatography with hexane/ether 49:1



bi s( pi nacol at o) di boron and 4-i odot ol uene according to the gpg\gbﬁlm%ocedure
C. Ontained as an orange solid (542 ng). 15 April 2004 WO 017290

PCT/ EP00/ 0%28Y%2%0154 Vs (1SP) 346 [ (MNHA)t] and 367 [ ( MrNa) PCI/ERGO/LS4 108 C.
Exanple C5 (2-Nitro-4-pyridin-2-yl-phenyl)rcarbamc acid tert.-butyl ester.
Prepared from (4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl ester

(Exanpl e Alg) o3 ' I DA ' C X | di rdj

he goner al.s s A R R e S RN R IR SRR R
316 [ (M+H) dfnidt3ApI78 %5 . 11 (3' - Met hyl - 3- ni t r o- bi phenyl - 4-y| ) - car bani ¢
acid tert.-butyl ester. 10 Prepared from (4-iodo-2-nitro-phenyl)-carbamc
aci d tert. Nasitmth 4831485, 475 ehuftb)7]. bi s(pi nacol at o) di boron and

3-i odotol uene according to the genéral procedure C. (btained as a yell ow
solid (524 nmg). M5 and 674 [(2MtNH4)}]; np 83-85 T. Exanple
C7. 15 (3' ~HLETS PHICSRYED HEVEPGIEEIAN.)L 4- 7] )-carbam c acid tert.-butyl
ester. Prepared from (4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl

ester (Bxampbmrfion of (BlasfIPi-ARENPRESRINERBEAR RAfitteR: Hud P4 zene
according to I%Ie g?ne(r aals’fpr oce BI‘%@%._ ot ai n{ea(c?lt ésﬂg%eﬂrgv?/?g%?l 540 mg),
VS (El) 385Y¢ ?nYﬁfE%ﬂiiﬂ@ﬂganx b2-rifoophenyl reehagnip pei dep - butyl esyers by bani ¢

idtert. . : i ) - | ). '
R i £ B P e

aci d Cert.-bﬁ%/{ﬁ_5 AlY), 1S : ) .
1- chl or o- 22773 babdss P& ryhisisteion §illeycopriingeai -0 dpPviephenyd-carbamisiasid as a
yel l ow oi | tér8&utiibster with tBI{Ih SN ardfhhed (M H) -]. 15 April 2004

10 A mixtare of (2-nitro-4-tributylstannanyl-phenyl)-carbamic acid tert.-butyl ester
(Example D2) (525 mg, 1.0 mmol), aryl halide or vinyl triflate (0.95-6.0 mmol), anhydrous
LiCl (126 mg, 3.0mmol) and Pd(PPhs),4 (5 mol%) in DM.E {3 mL) was stirred at 100 °C
under argon atmosphere until tic indicated complete éonsurnption of the stannane. The
reaction was cooled to 23 °C, stirred with sat. aqueous KF-sol. (5 mL) for 45 min, filtered

15 through celite, washed with ether and the filtrate was dried over MgSO4. Removal of the
solvent in vacuum left a brown oil, which was purified by silica gel column

chromatography with hexane/EtOAc to give the title compound.

Example E1

4-(4-tert.-Butoxycarbonylamino-3-nitro-phenyl)-3,6-dihydro-2H-pyridine-1-carboxylic
20 acid tert.-butyl ester.

~ Prepared from (2-nitro-4-tributylstannanyl-phenyl)-carbamic acid tert.-buty] ester
(Example D2) (3.18 g, 6.06 mmol) and 4-trifluoromethylsulfonyloxy-3,6-dihydro-2H-
pyridine-1-carboxylic acid tert.-butyl ester (1.99 g, 6.0 mmol) {prepared from Boc-4-
piperidone by treatment with LDA in THF at —78 °C followed by reaction with N-phenyl-
25  bis(trifluoromethanesulfonimide) according to Wustrow et al. Synthesis 1991, 1993]
according to the general procedure E. Obtained as an orange solid (1.304 g, 52 %).

MS (ISP) 420 [(M+H)"], 442 [(M+Na)"] and 458 [(M+K)*}; mp 85-87 °C.

Example E2

(2-Nitro-4-thiazol-2-yl-phenyl)-carbamic acid tert.-butyl ester.



WO 01/ 29012 PCT/ EPOO/ 09554 -25 Exanmple C 15 April 200

(2" - Met hng- 3- gi éﬁ&o- bi phenyl -4-yl)-carbam c acid tert.-butyl es?er. __é’repar ed
from (4-i 88UEH2t r o- phenyl ) -carbamic acid tert.-butyl estRFVERIMRe Al),
bi s( pi nacol at 0) di boron and 2-i odot ol uene_?égor ding to the general procedure
C. Obtained 5 as a yellow oil (755 ny). (ISNy 327 [ (MHt-] . Exanple

Cl0 (2-N trg9-4- I.di py- 3=y -carbam c Aci.d tert ~butyl aster.
Prepared f r%ﬁ%gqﬁgg%{b?gﬁ% t %@%ﬁﬁﬁﬁ%}gﬁﬁfw @ cgg?agz ' %Cr@ ?er%)ﬁlf%ﬂ% e er
(Exanpl e Al{(Example ID2)d(8i g2 dSahmbh)asidbamathibz8lel{ 0.5 6myly, 6127 mmot)ceosdiimgtd 0

t he general r L. S el | lid (587 ng). M5 (1SP) 316
[y o riPhaRSecdurel Dithe B vk ioi 21 8 m
(2-Nitro-4-pyridin-4-yl-phenyl)-carbamc acid tert.-butyl ester. 15
Prepared f MA(ER32bABL™2- ni t ro- phenyl )-carbanic acid tert.-butyl ester
(Exanpl e Al), bis(pinacol ato)di boron and 4-bronopyridi ne according to the
general pragge Wt btained as a yellow solid (379 ng). M5 (I SP) 316
[(MtH)}]. "Exanpre Cl2 20 (3"-Nitro-[1,1;4',1"]terphenyl-4"-yl)-carbam c
acid tert.-butyl ester. Prepared from (4-iodo-2-nitro-phenyl)-carbamc acid
tert. - but yl{4détRenzyloxeppridingd-yl)-2-pitey-phenytloratbamiti dsist tert.-bntyl dstésr onobi phenyl

according to the general procedure C. (Cbtained as a yellow solid (1.29 g).

VB (EI) 39 & . Aoyl Ve -
Nt b b hrcted o (AR fcl b (YRR I S p B PR s v e ©
Prepar ed f rmegnXUmmerldand Fi(phenybhethoxy)-Thiimethylstaphyl) peridinel{@é6ing 632 enmol)
(Exanpl e Al;As-No. [188881-22-3], WO 9709311] according to the general procedure E. Obtained as

10 a yellow solid (876 mg). -

MS (ISP) 422 {(M+H)*]; mp 119-122 °C.

General procedure F(Synthetic Scheme E):

Preparation of (4-alkynyl-2-nitro-phenyl)-carbamic acid tert.-butyl esters by Sonogashira-
coupling of (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl esters with acetylenic

15 compounds; also Sonogashira-coupling of (4-ethynyl-2-nitro-phenyl)-carbamic acid tert.-
butyl esters with aryl halides; and Sonogashira-coupling of 8-iodo-4-aryl-1,3-dihydro-
benzo[b] [1,4]diazepin-2-ones with acetylenic compounds.

A mixture of the halide (3.0-4.5 mmol), acetylenic compound (3.0-4.5 mmol), Et;N (13.5
mmol), PACL(PPhs); (5 mol%) and PPh; (2.5 mol%) in THF (12 mL) [with very insoluble

20 material DMF (up to 12 mL) could be added] was stirred for 20 min at 23 °C while being

" purged with Argon. Cul (1.2 mol%) was added and stirring was continued at 60 °C under

Argon atmosphere until tic indicated complete conversion of the minor component [cf. J.
Org. Chem. 1998, 63, 8551]. The mixture was transferred into a separating funnel, 5% citric
acid (50 ml) was added and the product was extracted with EtOAc (2 x 100 mL). The

25 combined organic layers were washed with sat. NaHCO;-sol. (50 mL) and brine (50 mL),
followed by drying over MgSQO,4. Removal of the solvent left a yellow residue, which was
purified by silica gel column chromatography with hexane/EtOAc and/or triturated with
hexane or aqueous EtOH to give the title compound.

Example F1

30  (2-Nitro-4-trimethylsilanylethynyl-phenyl)-carbamic acid tert.-butyl ester.



bi s( pi nacol at o) di boron and 4- bronobenzonitrile according t015t/§t§‘n| raI
procedure C.  Cbtained as a yellowsolid (1.38 g). M5 (ISN) 3 ??

General pP&Q¥#IP¥E D (Synthetic Scheme C Prepar ation of PCT/EPUO/09554
(4-aroyl-2-nitro-phenyl)-carbamc acid t d - -butyl esters by carbonyl ative
Suzuki - coupl i ng of (4 |odo 2-nitro- pheny% carbam c acid tert.-butyl esters

wth aryl | tune 4- ly) 5 m c
acid tert. ng’? %'a es de@&. mr’8|8he“§f)ﬁ ]I;baf%‘ 38?3%65%%“%1@3#%% fﬁ?%
(3.0 mol )g,a]nﬁlctni?dﬂj Q(@Ehﬂ@tﬂyl@@lmtﬂ@nel(m 2anl 530l rar(oh) adcdrdivggstoshe gerecalat 80 C
under a CO: unt tlc in ted conpl ete conversion of the

i odi de [cf POFQ?&B g)t%t 553& g8 © g@é 5598] The m xture was transferred
iFnto a separating funnel, H20 (30 nL) was added and the product was
extract ed MIEIERBOM{R x 100 nmL). The conbined organic |ayers were washed
with brine (50 nmL) and dried over Na2SO4. 15 Renoval of the solvent left a
yel | ow r.es} ich was purified by silica gel colum chronmat ography

W th orshe%@%c to give the title conpound. Exanple D 1

(4-Benzoyl - 2-ni tro-phenyl )-carbamc acid tert.-butyl ester Prepared from

(4- i odo- 2- th-Ethynphemitrp-mdenplincidbagdé acid tart.-butylteyler.est er (Exanple Al) (364
20 mg, 1.0 mmol) and- phenylboronlc acid. (134 ng, 1.1 nmmol) according to the

I I
Brp e Do Ty 3 RiepioR of AL e MEmPAR1 bledy Bl Eoliibic AR e bufieiedl)
ester 25 A( mple B @SQ%JDémgl)nanﬂﬁiHéaml))avdﬂHﬁr{zﬂ rab]dwé.‘rwa&a@dtesll
t Ex ‘%LEQ._I {o

(ransmfa; gnda{ﬁghﬂgﬁ%y %L?%nd% %mﬁﬁ%ﬁ?gl Ejefrélk g?%ﬂﬁ§ écgm%%eat edé to 60
C for H0dasitriqadd eBU‘Bﬂed@h tOS@di"'OQ]wM,ﬂ%@dwgbsm%ﬁc@ss%]and'bhmeréa@i| on

t d L 2
)r(n )éou:rﬁ) e?miaégng%Q over &gé&%%g%lvlgﬁgggg\wg&@o%gﬁ?&% acuum I <(aft
a 30 br ownbypsilica goh relrmumehrpmatogranhyyithhétans/Efe Ac 381l u@htainedawatydipvapiid wi t h
hexane/ et h(szr4 é)g 1 15 April 2004 WD 01/ 29012 PCT/ EPO0O/ 09554 - 27

MS (EI) 262 (M"); mp 102 °C.
15 Example F3
(2-Nitro-~4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester.

Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example A1) (5.64
g 15 mmol) and phenylacetylene (2.47 mL, 22.5 mmol) according to the general procedure
E. Obtained as a yellow solid (4.96 g).

20 - MS (EI) 338 (M™"); mp 146-148 °C.
Example F4
{(2-Nitro-4-p-tolylethynyl-phenyl)-carbamic acid tert.-butyl! ester.

Prepared from (4-iodo-2-nitro-phenyl)-carbarnic acid tert.-butyl ester (Example A1) (728
mg, 2.0 mmol) and 4-tolylacetylene (349 mg, 3.0 mmol) according to the general
25 procedure F. Obtained as a yellow solid (632 mg).

MS (EI) 352 (M*); mp 164-165 °C.



to give the (2-nitro-4-tributyl stannanyl - phenyl) carbam c aﬁlﬁp 9P¢,4-butyl
ester as é/ellow liquid (3.8 g, 72 %9. Ms (El) 467, 469, g .
(M but yl )f%‘f eral procedure E (Synthetic Schene C 5 Pr BERERPY TS Hf

(4-aryl-2-nitro-phenyl)-carbamc acid ter# -butyl esters or (4-[al kenyl -
cycl oal kenyl - or heterocycl oal kenyl ] - 2-ni Or'o- phenyl ) -carbam c acid

tert.-butyls es r by Stille-coupling of
(2-nitro- 4%&% st annanyl - phenyl )-carbam c acid tert.-butyl ester with
aryl halides or vinyl triflates or Stille-coupling of

(4-i odo- 2- riéi(ﬂeﬂdﬂerwpl)erqb:ﬂbmsrl)eZ-au'radphera»ﬂ]t carbantnyd acgbteet-bwiyl kster
triai kylaryl stannanes. 10 A m xture of

Cexannl o pErepbl b3 AROROLARASHeN D AHR SRS bt et EXmBRYED (183
mol ), anh;gdﬁ@u:smol)la@ﬂ 24 dd@ophenyaceryhame) 1.8 ¢, Pd@ﬂﬁhb)adcc(ramgqb%e gemeBVE (3
nm.) was st '}B&‘Au on g?‘gf%gpgfeﬁlowsgga(gggasphere_ until tlc indicated

conpl ete c nsurrp annane reaction was cooled to 23 C,
stirred with sat. aqueous KF-soL (5 rnL) for 45 mn, filtered 15 through
celite, wadHSdSN)BAL Me)- hantl 37l (M+42-HatlempatS26ll356€. over MySO4. Renoval of
the sol vent in vacuum | eft a brown oil, which was purified by silica gel

col um phy with hexane/ Et OAC to give the title conpound.
Exanpl e El —u

4-(4-tert. -But%ﬁcarbonyl am no-3-nitro- pheny ) - 3, 6-di hydr o- 2H-pyri di ne-
| - car boxy| ilé-{45ehlexa-phenylethynpllt 3 niteas phenyl] P@@bammctdr@m butyl ester.
(2-nitro-4-tributyl stannanyl - phenyl)-carbam c acid tert.-butyl ester

(Exanpl e D@}eéﬁedlﬁoﬁ (4@0@@—2% }ﬁ:‘ﬁ )-carbamic acid tert.-butyl ester (Exam le A1) (728
4-trifluorome ydr o- 2H pyrldlnelcar 0X |c acid

3
tert. - bi%t yrmg ggiy Oxér@h%ﬁﬁset)[ lenedas aep: B 0oRrRORCcgordingtorthe gereral

t reat ment \yrg,&dggﬁp ibtdibEd &da veliBwofi@(é3y¥ag).by. . reaction with N-phenyl 25
bi s(trifluoromethanesul foni m de) accor di ng to Wistrow et al. Synthesis

1991, 1993 or di to, th proceduore E. Obtained as an orange
sol i d (1.3&33’% H&é%ﬂ‘*gﬁ% dl[nﬂ@ilﬁ)?{]g C442 [ (MrNa)*] and 458
[(MtK)*]; np 85-87 C. Examln a E2

(2- Ni tro- 48dmple®7 2-yl - phenyl )-carbamic acid tert.-butyl ester. 1 5 April
2004 WO 01/29%12 PCT/ EPOO/ 09554 - 28

{2-Nitro-4-thiazol-2-ylethynyl-phenyl)-carbamic acid tert.-butyl ester.

15 Prepared from (4-ethynyl-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example F2)
(262 mg, 1.00 mmol) and 2-bromothiazole (0.14 mL, 1.50 mmmol) according to the general
procedure F. Obtained as a yellow solid (215 mg).

MS (ISN) 344 [(M-H)]; mp 137 °C.
Example F8
20 {2-Nitro-4-pyridin-2-ylethynyl-phenyl)-carbamic acid tert.-butyl ester.

Prepared from (4-ethynyl-2-nitro-phenyl)-carbamic acid tert.-butyl ester {Example F2)
(262 mg, 1.0 mmol) and 2-bromopyridine (0.15 mL, 1.6 mmol} according to the general
procedure F. Obtained as a yellow solid (293 mg).

MS (ISP) 340 [(M+H)'}; mp 142-144°C.

25 Example F9

[4-(4-Fluoro-phenylethynyl)-2-nitro-phenyl]-carbamic acid tert.-butyl ester.



Prepared from (2-nitro-4-tributyl stannanyl - phenyl ) - car bam 015?&&112004
tert.-butyl ester (Exanple 132) (1.0 g, 1.9 mmol) and 2-bronot hi azol e
(0.56 ni, W& ¢429%fp| ) according to the general procedure EPCTBPY/9SEH as a
yellow solid (160 ng). MS (El) 321 (M+). Exanpl e E3

[ 4- (6-Benzyl oxy-pyridin-3-yl)-2-nitro- ph'e?\gT] -carbam c acid tert.-butyl

ot er (B oPeYgiteh RO (e P8 Zn i LR AN m RARATH b 35 &b (Earld )

ester (Exanp _

2- (pheny! neSEbxg) 2.5 nitmpl)rindtlkfbsdoatridobemseni (0.68 r{l 7 8 Gnitg]) a2cardiapio)the

[ CAS-No. [188881-22- 7093111 accor.di to.the general procedure E
bt ai ned ast™ ﬁ}%r°§%‘?34r8\§r\/§8?ai‘fb3%(3"§fé'eﬁ%‘j’.S°1A9EP’%F’§?%)- 422 [(MeH)t]: mp 119- 122
C. General procedure E(Synthetic Scheme E): Preparation of

(4- al kyny| -EISHISN)G5phEviyH) J;cap DaTHIS3 2Ci d tert.-butyl esters by Sonogashira-
coupling of (4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl esters with

acetyl engc o quﬁjunds; al so Sonogashi ra-coupling of
(4- et hynyl %gnh‘r'o—p =phenyl)-carbarnic acid tert.- butyl esters with aryl

hal i des; and Sonogashira-coupling of 8-iodo-4-aryl-1,3-dihydro- benzo [b] [
1, 41 di azedér22Floerosphdnyletlymel)yd-sitre phempb carbiamicacid tertubatdstehe hal i de
(3.0-4.5 mol acetyl enic conpound (3.0-4.5 mmol ), Et3N (13.5 nmmol),

),
PdC12( PPh3) 94 (42 B3 ~ %o S THE (12 it
i nsol ubl e 2% © éf ‘grgiguﬁ (%%E ytli::o}3 ?gl%lghér@g %5%%1]&;65 da%%’e }A/éls\s@érs@f{%@é% 1:fz ())r 20
nmn at 23 ¢5ahge2.parmgl) apd2dfiubra H-indaberaene (U35 ol 3 nmmbliacemdingdddbe and
stirring glgpﬁg t : phere until tic indicated
conpl ete \(lz\%?\r}ers IISE 0 e?h(gﬁ%m%g;é@g ﬁ%%vﬁé%{y]ﬁjg?@g} Org. Chem 1998, 63,
8551]. The m xture was transferred into a separating funnel, 5%citric

aci d (500 MMSEEN)358eM ARt 140-d42%¢- was extracted with EtOAc (2 x 100
m.). The 25 conbi ned organic | ayers were washed with sat. NaHCO3-soL (50

m.) and brimg mnL), followed by drying over MySO4. Renoval of the
solvent left a yellow residue, which was purified by silica gel colum

chr omat ogr 1.t h hexanel/ Ef OA¢. and/or triturated with hexane or aqueous
EtCH to gi 3@%#&@9&? B ﬁ@ﬁ)-ﬁsﬁ%@wﬁw amic acid tert.-buty] ester.

(2-Nitro-4-trinethylsilanylethynyl - phenyl)-carbanic acid tert.-butyl ester.
15 April 2@épardiiOdy RUARYPETAIGRENRAID Shrbamic acid tert.-buty! ester (Example F2)

(525 mg, 2.0 mmol) and 2,4-difluoro-1-iodobenzene (0.36 mL, 3 mmol) according to the
15  general procedure F. Obtained as a yellow solid (807 mg).

MS (ISN) 373 [(M-H)]; mp 134-136°C.
Example F12
[2-Nitro-4-(4-trifluoromethoxy-phenylethynyl)-phenyl}-carbamic acid tert.-butyl ester.

Prepared from (4-ethynyl-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example F2)
20 (701 mg, 2.67 mmol) and 1-iodo-4-(trifluoromethoxy)benzene (1.0 g, 3.47 mmol)
according to the general procedure F. Obtained as a yellow solid {1.10 g).

MS (ISN) 421 {(M-H)}; mp 129-131 °C.

General procedure G (Synthetic Scheme E)

Preparation of the (2-amino-phenyl)-carbamic acid tert.-butyl esters by reduction of (2-
25 nitro-phenyl)-carbamic acid tert.-butyl esters; Also preparation of 4-aryl-1,3-dihydro-
benzo[b}[1,4]diazepin-2-ones by reduction and concomitant cyclization of 3-aryl-N-(2-

nitro-phenyl)-3-oxo-propionamides.



29 Prepared from (4-iodo-2-nitro-phenyl)-carbamc acid tert 5,Q¢+nggbogster

(Exanpl e 4 g, 10 mol) and trinmethylsilylacetylen 30
mol ) accﬁ%?&ggo % the general procedure F. Obtained as aP&&@é’HWB%PHS 6

g). M5 (El) 334 (Me). 5 Example F2 (4- Et_:tynyl 2-ni tro-phenyl)-carbam c
acid tert.-butyl ester.- To a sol ution of”

(2-nitro-4 .a eth I-phenyl) carbam c acid tert.-butyl ester
( Exanpl e FN&%’!&@& %fa%ﬁ éf F‘n MeOH (10 nL) and THE (20 nL) at O C was

added IN NaOH (13 L) and- stlrrlng was continued at 23 C for 30 mn.

Pour ed i nt ¢\ oidtdresdhth@nizra admpamidd1.Cemtrrodicined e (it dr EOBRend THF (rlil)to lveashed
W th sat. I.ne, e over SO4.. noval of the sol vent
in vacuum | ew (Sglgﬂqi%’ gf%gavc\lm?um ag\% nc(ﬂo Lf%%ﬁ%l)‘ (ﬁggpgé 2 3T Ylg‘a{ﬂuaﬁh
chr onat ogr apk¥y “GirhAerttedacgeh Etridephte urtil ﬂ@dﬁdmcmd comphety €nvemwsichoThe catelPstd

Oh N tr o 2R st b an e 3R P R of BOM apd TR (e theaplvemt Wity e

from (4-i odemaved mmemktﬁmygi)vec}&rﬂiﬂ?mam;&mﬁ W&wﬁ%ﬁéra&ﬁ?@ﬂe enbagifre Al)

(5.64 g, SME enyl acetylene (2.47 m, 22 ) accordi ng to
t he general OBt ai ned as a yellow solid (4.96 g). 20 - M5 (El)
338 (Me); 146- 148 C. Exarrpl e F4

(2-Nitro- 4Meth@dbik¢dqcnyhmﬂnesnﬂl;)aéh0bam c acid tert.-butyl ester. Prepared
from (4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl ester (Exanple AI)

Lhe. genar aft SRHHR drBlinetic B 880 0 RSN S o (W rborl g Bk W,
352 (M)0 mil) viB4tites aC70-86 *Gunder ﬂtg@n aummtemmmcaﬁmwmemﬁgﬁM 30
Exanpl e F5 cgff'veg'ﬁoﬁj[]éfof" o &egnﬂdﬁtiy %’o‘é The Rlabidn Biaav Jvascbrouahrgto p%fé gy

tert.-buty
addxtxon of sat. NaHCOj3-s0l. and extracted with EtOAc (2 x 100 mL). The combined

organic layer were washed with brine and dried over Na,S0,. Removal of the solvent left a

yellow solid, which - if necessary - can be purified by silica gel column chromatography.
15 Method c: Reduction with Zn and NH,Cl

To a mixture of the nitro compound (1.0 mmol) in EtOH/THF/sat. NH,Cl-sol. (1:1:1, 30
mL) was added Zinc dust (3.0 mmol) and the mixture was stirred at 70 °C under Argon

atmosphere until tlc indicated complete conversion. Aqﬁeous workup as described in
method b. )

20 Method d: Reduction with Fe and HOAc

. To a mixture of the nitro compound (1.0 mmol) in THF/H;O (4:1, 10-50 mL) was added
Fe powder (6.0 mmol), followed by HOAc (10-12 drops) and the mixture was stirred at 70

°C under Argon atmosphere until tlc indicated complete conversion. Aqueous workup as
described in method b.

25 Example Gl
(2-Amino-4-iodo-phenyl)-carbamic acid tert.-butyl] ester.

Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example A1) (2.18
g, 6.0 mmol) by reduction with $nCl;2H,0 (6.77 g, 30 mmol) according to the general
procedure G (method b). Obtained as a brown-yellow solid (2.0 g).

30 MS (EI) 334 (M™); mp 127-130°C.



Prepared from (4-iodo-2-nitro-phenyl)-carbam c acid ter-t.-fsuiph 2664 er
(Exanpl e Aldﬂ ﬁ‘_é 82 g, 5.0 mmol) and 2-chl orophenyl acetylene (1.02 g, 7.5
mol ) accBOfA?§0%0 the general 5 procedure F. Obtained as BCT/EPWSRSHol i d
(1.8 g). M5 (ISN 371 [(MH-] and 373 [(Mt2-H)-]; nip 152-155 C. Exanple
F6 [ 4- (4-Chl oro-phenyl ethynyl)-2-nitro-p#nyl] -carbamic acid tert.-butyl
ester. Prepared from (4-iodo-2-nitro-phenyl)-carbamc acid ter-t.-butyl
ester (Exa (728 10 ng, 2.0 mmol) and 4-chl or ophenyl acetyl ene (416
mg, 3.0 nmol) according to the general procedure F. Obtained as a yellow

solid (658(4Gmi id acidMe) buly 213-218 C. Exanpl e
F7 (2-Nit r(()- 4-t ﬁ?@%%@@%@%%ﬁ%%ﬁ%f&%ar bgt)m—tb(?}:%gi&gr tert.-butyl ester.

15 Prepared from (4-ethynyl -2-nitro-phepyl)-caybamc acid tert.-butyl ester
(Exanpl e Fﬁsepa{eﬁép%?-r&trecﬁ~mygeﬂam -zgmﬁé}fﬁ% ﬁ%&feﬂugtwawl fgtery( eﬁm)
accordi ng 8 n%e N avahmoDIredtdR nfwitiha@l, $.32 gy 610k ¥ 6 héDrdidd 2o M) -
VB (I SN) 352)?}?“4"%6"]; W?O?% E;Iawr:p,l e F8 %06( gy Hetderdial
(2-Nitré- 4%&%@1@@59&5@@&9%% yPhtaingd gaan erange o237 mglt yI ester.
Prepared from (4-ethynyl-2-nitro-phenyl)-carbamc acid tert.-butyl ester

(Exanpl e FRjs (162G3boaM+H O );mphiy7-angle@- br onopyri dine (0.15 ni, 1.6 mol)

according to the general procedure F. Obtained as a yellow solid (293 ng).

M5 (I SP) 340 {1; mp 142-144 C. 25 Exanple F9
[ 4- (4- Fl uoé&%ﬁg&a et hynyl ) -2-nitro-phenyl)-carbanmic acid tert.-butyl
ester. 15 April 2004 WO 01/29012 PCT/ E200/09554 -31 Prepared from

(4- et hynyl {ZAmhihoa=-pheRiethyrgbpheiylscabatid £1d tertbbluyy] estet er (Exanpl e F2)
(525 ng, 2.0 mol ) and 1 fl uoro-4-iodobenzene (0.35 nL, 3 mml) according

to the general ocedur.e F l,ned, as_a.yelJow.solid (79 ooMB (1S
355 [ (M Iqi) Bﬁpgﬁﬁﬁi?g&tt&@p%@gmykpﬁiwl%mr Micatid terl:(.-{)u Ire@gr (Examﬁe N
10 F4) (640 mg, 1.82 mmol) by reduction with SnCly2H;0O (2.0 g, 9.1 mmol) according to the
general procedure G (method b). Obtained as a beige solid (569 mg).

MS (15P) 323 ((M+H)"]; mp 175 °C.
Example G4
[2-Amino-4-(2-chloro-phenylethynyl)-phenyl]-carbamic acid tert.-butyl ester.

15 Prepared from (4-(2-chloro-phenylethynyl)-2-nitro-phenyl)-carbamic acid tert.-butyl
ester (Example'PS) (1.61 g, 4.3 mmol} by reduction with SnCl;2H,0 (5.3 g, 23.5 mmol)
according to the general procedure G (method b). Obtained as a light brown solid (1.1 g).

MS (EI) 342 (M")and 344 [(M+2)"]; mp 120-122°C.
Example G5
20 {3-Amino-4'-methoxy-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

Prepared from (4'-methoxy-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester
(Example B1) by catalytic hydrogenation with Raney-Ni according to the general
procedure G (method a). Obtained as a white solid (77 mg).

MS (ISP) 315 [(M+H)"] and 337 [(M+Na)*].

25 Example G6

(2-Amino-4-thiophen-3-yl-phenyl)-carbamic acid tert.-butyl ester.



[ 4- (2- Fl uor o- phenyl et hynyl ) - 2-ni t r o- phenyl ] - carbam ¢ aci d tgfApmbByy!
ester. Prepared from (4-ethynyl-2-nitro-phenyl)-carbamc acid tert.-butyl
ester (Ex&ﬁ%)?’ézgﬂi@) (525 ng, 2.0 mol) and 2-fl uoro-I-i odoBEHEBMESH. 35 i,
3 mmol ) according to the general procedure F. Obtained as a yellow solid
(759 my). 1o M5 (ISN).355 [(MH)-]; np t#3-142 C. Exam ple F11

[4-(2,4-D £l uoro-phenyl et hynyl)-2-njtro-phenyl]-carbamc acid tert. -butyl
ester. PrEpRREd &?&#(mtref%%%heﬂr%ﬁ-?@ e?ﬁrfsﬁm Fer R SR y!
ester ( ExaBp) by Ed)lytit BdroBBnatidn Wit iR & e)- N carddngiofthe dérerdl preiabpngene
(0.36 ni, f l,) ,accordi,ng tq.the, 7%:% ral procedure F. (btained as a
yel | ow sol r&%&ﬁr@ﬁ@“ﬁé“gﬁgﬁb‘mg? ?7( g1 np 134-136 C. _  Exanple F12
[2-Nitro-4-(4-trifluoromethoxy-phenyl et hynyl)-phenyl]-carbam c acid
tert.-but yMSgsey201P(Bpa¥q. from (4-ethynyl - 2-ni tro-phenyl)-carbamc acid
tert.-butyl ester (Exanple F2) 20 (701 ng, 2.67 mmol) and

1-iodo-4-(trifl nmet hoxy) benzene (1.0 g, 3.47 mmol) according to the
gener al 5pr . Obtained as a yellow solid (1.10 g). M5 (ISN) 421 |
(MH-1; np 129-131 C. Ceneral procedure G (Synthetic Schene E) Preparation

of the (2-&vAnunpheiyk)-2cdrpinnyld-carbachit adid terbtiut)l ee@t.ers by reduction of
(2- 25 nitro-phenyl)-carbamc acid tert.-butyl esters; Al so preparation of

4-aryl -1, 3pdih b b 4] di in-2- b duct i

conconi ¢ an?rel?%%rfﬁg?f%%fﬁ%ﬂ-%%s%w%ﬂpd%%z et S eRy P e B s BB A des.
15 i | 2bpdataic Oxriz2ioRGR{ Ry i bdrdo fdthb gehepal ealuyd G thod
hydf\ggrgianat?g bA .m ?urfzg oftt e @_'%ro corrporair?gg(l. Ogm?t;zli)Peiadr:] I\/de(t?re IStO—|
and THE (1:aglq TG AR BT PPV r) 2\ H‘gEO% Pal | adi um on carbon (20 ng) or

Raney-N (20 ng) was stirred vigorously at 23 C under hydrogen atnosphere
until tioc ME(ER2EU(Mbnpl et e conversion. The catalyst 5 was filtered off,
washed thoroughly with MeOH or EtOH and THE (1:1), the solvent was renoved

i n vacuum i he title conpound, which was generally pure enough for
further tr £ 1\é%s}ions.

(3-Amino-4'-ethyl-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

Prepared from (4'-ethyl-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
B4) by catalytic hydrogenation with Raney-Ni according to the general procedure G
15 {method a). Obtained as a white solid (311 mg).

MS (ISP) 313 [(M+H)"] and 335 [(M+Na)"].
Example G9
(3-Amino-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

Prepared from (3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example B5) (100
20 mg, 0.32 mmol) by catalytic hydrogenation with Pd/C according to the general procedure
G (method a). Obtained as a white solid (85 mg).

MS (ISP) 285 {(M+H)*]; mp 137 °C.

Example G10

(3-Amino-2'-methoxy-biphenyl-4-yl)-carbamic acid tert.-butyl ester.




Met hod b: Reduction wth SnCl2 2H20 A m xture of the nitro 1BRRY (1.0
mml ) and SnClZ 2H20 (5.0 rnnol) in EtOH (30 1o nm) was stirred at 70-80 C
under Ar gB® 83 2phere until tlc indicated conpl ete converBCTRPQOOPSS4Tet r .
Lett. 1984, 25, 839]. The reaction m xture was brought to pH 8 by addition
of sat NaHCO3-sol. and extracted with EtGR (2 x 100 nL). The conbi ned

organi c | ayer we hed with bring and.dried qver, Na2SO4.. Renoval of the
solvent | oEreRRTeq Bpfc SR diRl i Dip oY g sathigic 208 R PR 1 e by
silica gel (Egimple Cl)borEGpYE AptisgerdiokblitoRancdy-Restdsidinntonhi geddraland NHAC
To a m xture of th& nltl’% Sgagoiﬁ\%a%lvglmmm i n Et OH THF/ sat. NH4CI-sol .
(1:1:1, 30 BrpsedpEeGAmstiwda){db@ 3 viiteiplid (19d8he mi xture was stirred
at 70 C under Argon atnosphere until tic indicated conplete conversion.
Aqueous WOrNBRISES 3eRM+B¥FY. in nethod b. 20 Method d: Reduction with Fe
and HOAc To a m xture of the nitro conpound (1.0 mml) in THF/ H20 (4:1,
10-50 ni ﬁs a&idgg Fe powder (6.0 nmol), followed by HOAc (10-12 drops)
and the m stirred at 70 C under Argon atnosphere until tic

i ndi cated conpl ete conversi on. Aqueous workup as described in nmethod b. 25
Exanpl e G (2ARAiriord-frah Sdyl-piieapicartaatibadil cerachudylieatet.. - but yl ester.
Prepared from (4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl ester

Ex le Al , , )., b i on- Wit | Q&b 77 30
on ) accordsrged Bopte- G PP dndthdi b aRia e Sl e (eRadltebe)
br own- yel | &y eyt hydragengtion3aith/BagdyrNi 834rdidg ya theged&at-1rdGeddre G rfgplnad
2004 WO O L& / . le R .

(2- Am no- 4%@%‘%&5%%5&%@‘%@??“%3?‘%‘5@%%& d tert.-butyl ester Prepared
from (2-nitro-4-phenyl et hynyl - phenyl)-carbam c acid tert.-butyl ester
(Exanpl & B3y (T(SE’837 M%ﬂi%’ﬂ)m«hﬁ% [@Neﬂdmp 3H8-Upt PC Bieel)2 2H20 (1.34 g,

5.96 mmol ) according to 5 the general procedure G (nethod b). Obtained as
an orange sglLifid@g/ my). M5 (I1SP) 309 [(MrH)*]; np 177-178 C.

(3-Amino-4'-chloro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

Prepared from (4'-chloro-3-nitro-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example
C2) by reduction with Zn/NFH4Cl according to the general procedure G {method ¢).
15 Obtained as a green solid (162 mg).

MS (EI) 318 (M™).
Example G13
[2-Amino-4-(4-chloro-phenylethynyl)-phenyl]-carbamic acid tert.-butyl ester.

Prepared from (4-(4-chloro-phenylethynyl)-2-nitro-phenyl)-carbamic acid tert.-butyl
20 ester {Example F6) (606 mg, 1.63 mmol) by reduction with SnCl;2H,0 (1.83 g, 8.1 mmol)
according to the general procedure G (method b}. Obtained as a beige solid (406 mg).

MS (ISP) 343 [(M+H)")and 345 [(M+2+H)"}; mp 170-173 °C.

Example G14

(2-Amino-4-naphthalen-1-yl-phenyl)-carbamic acid tert.-butyl ester.



Exanpl e G (2- Am no-4-p-tolylethynyl-phenyl)-carbam c acid skl 2884 V!
ester Pre e22t9 rom (2-nitro-4-p-tolylethynyl -phenyl)-carbam c acid
tert.-but%%‘ (Exanple 10 F4) (640 ngy, 1.82 mmol) by PEHERIIE4 t h
SnCl 22H20 (2.0 g, 9.1 mmol ) according to e general procedure G (nethod
b). Obtained as a beige solid (569 ng). MS(ISP) 323 [(MtH)']; nmp 175 C.

Exanpl e G4 I{réﬁsa?égr _ﬁ‘gﬁxg@%}\za- égiageélgi—s'gﬁ?%{rgzp%gﬂ))c& ey laliﬁ%g‘rt.pgt%fes%?l d

tert.-butyl

(4-(2- ?hl or(Balcqnhﬁa)Bijnymdbrﬁie Bydgbgémri?heﬁﬂi Rawxmmacﬁrcaxﬁg'fg ttée géz;erizluot 3(/| 5
ester (Exanple ,F5 1.61 . re on Wt nCl 2' 2H 5.3 g,
23.5 mol ) %3@88?%‘?&5'6&8%%{%@6%%}?&% aﬂi"%’i?éﬁﬁ‘?gzérf’ﬁ%t hod b). Obtained as a
I'i ght brown solid (1.1 g). Ms (ElI) 342 (M) and 344 [(M:2)"]; np 120-122 C
Exanpl e Gb M®({EI332¢{Mb).4' - net hoxy- bi phenyl -4-yl)-carbanic acid tert.-butyl
ester. Prepared from (4'-nethoxy-3-nitro-biphenyl-4-yl)-carbamc acid

tert. - bq} yIExgst FerGlé Exanple B 1) by catal ytic hydrogenation with Raney-Ni
accordi g eral procedure G (nethod a). Obtained as a white solid
(77 mg). M5 (I'SP) 315 [(MrH)t] and 337 [(MNa)t]. 25 Exanple &6

( 2- Ani no- 4{2Himinoefrtigazdl-2gtiethyhyl-plenplyexbaatt aeid eert.-biyltegterest er . 15 Apri |
2004 WD 01/29012 PCTI EPOQ 09554 -34 Prepared from

2-ni tro- 44 hi - 3yl ' Loy Lert.  --but. I
52) by cat AOETE RO QER e S BAME E ) Bt e f 0l et P! ©
procedur e CExqmple FF)(205 mgobt5eimmael)dsy radwiticnewitho SnGL 2RO (669 mgVB9% Sl 291

L oL oA B A At Rl ORISR SRR i

tert.-butyl ester (Exanpl e B3) by catalytic hydrogenation with Raney-N
accor di Hy NS {IfB) EnHMHl:00pd828CG (nethod a). Cbtained as a grey powder

(212 ) .
Example G16 -
(3-Amino-4'—metbyl-biphenyl-4-y1);carbamic acid tert.-butyl ester.

Prepared from (4'-methyl-3-nifro-bipheny1—4-yl)-'carbamic acid tert.-butyl ester (Example
C4) by catalytic hydrogenation with Pd/C according to the general procedure G (method
15 a). Obtained as a white solid (125 mg).

MS (ISP) 299 [(M+H)"], 321 [(M+Na)*] and 337 [(M+K)*).

Example G17
(2-Amino-4-pyridin-2-yl-phenyl)-carbamic acid tert.-butyl ester.

Prepared from (2—nitro—4-pyridin—2-y1-pheny1)-carbainic acid tert.-butyl ester (Example
20  C5) by catalytic hydrogenation with Raney-Ni according to the general procedure G
(method a). Obtained as a light brown solid (339 mg).

MS (ISP) 286 [(M+H)"] and 308 [(M+Na)*].

Example G18

(2-Amino-4-thiophen-2-yl-phenyl)-carbamic acid tert.-butyl ester.



10 Ms (ElI) 274 (Mr). Exampl e &8 (3- Am no-4'-ethyl -bi phenyl1-54AFyr§lr)206£r bam c
acid tert.-but ester. Prepared from

(4' -ethyl -WBQHV1¥9IO62 bi phenyl -4-yl)-carbanic acid tert.-butyl PESERPIRBaNDI e
B4) by catalytic hydrogenation with Raney.Ni according to the general
procedure G 15 (nethod a). Cbtained as a<hite solid (311 ng). M5 (ISP) 313

berd et 15 Eﬁ’%?d ORLE Ripbt RO G Pt FerbRmia ferie by bk ERample
acidtert. by ce@tyeic HyhogemdtnBoith P&[@accaﬂilﬁgto ﬂxe%anéfﬁbﬂarbcﬁﬁré@t@léﬂﬁé&

hydr o enatr w th,Pd/ C accor he general procedure G (nethod a
Obt ai ned aés’;%ﬁrnréaga e poudirlls B T s e [ iyl asya o

Exanpl e GLO (3- Am no-2' - net hoxy- bi phenyl - 4-yl)-carbam c acid tert. - but yl
ester. 15 A8 (ISPROOY[(MAHIY/ 29012 PCT/ EPO0/ 09554 - 35- Prepared from
(2'-metho)cy- 3- nitro bi phenyl -4-yl)-carbam c acid tert.-butyl ester

( Exanpl & C. b gal ytic hydrogenation with Raney-N according to the
general " p (method a). Obtained as a white solid (169 ng). M
(IsP) 315 [(MtH)+]. 5 Exanple Gl1 (2- Am no-4-furan-3-yl-phenyl)-carbamc
aci d tert . {BAmginoesperidinF2-gledryagl- bhenyl e derbamizracial tett-Butyl estephenyl ) - car bam ¢
acid tert.-butyl ester . (Exanple B6) by catalytic hydrogenati on with

ght br o St ftor (7 RED A P REBIH Bty ke e o bR R T

np 158-161 (Ece\‘mwc F$) (262vagPl7d2 Gidol) by reductlon with SnCl;2H,0 (871 mg, 3.86 mmol)
(3- Ami no- 4’ n st e hepar ed
from(4'- cﬁforo- - nlwt‘eo% éﬁ]ﬁ ‘#arﬁ(\c’arg car Crrq’%jta%lg? @#‘tybrg% stﬁdgf

(Exanpl ® ©23)- by reduction vvrth Zn/ NHAC1l according to the general procedure
G (method c).

MS (EI) 309 (M™); mp 178 °C.
Example G20
(3-Amino-3'-methyl-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

Prepared from (3'-methyl-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
15  C6) by catalytic hydrogenation with Raney-Ni according to the general procedure G
{method a). Obtained as a white powder (212 mg).

MS (EI) 298 (M™).
Example G21
" (3-Amino-3',4'-dichloro-biphenyl-4-yl)-carbamic aéid tert.-butyl ester.

20 Prepared from (3',4'-dichloro-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester
(Example C7) by catalytic hydrogenation with Raney-Ni according to the general
procedure G (method a). Obtained as a white solid (485 mg).

MS (ISP) 353 (M™"); mp 168-171 °C.
Example G22

25 (3-Amino-2'-chloro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.



15 Obtained as a green solid (162 ng). M5 (EI') 318 (Me). E?%HIEO@B
[ 2- Am no- 4- (4- chl or o- phenyl et hynyl ) - phenyl | -carbam ¢ acid tert.-butyl
ester. Pr®afE0t% om (4- (4- chl or o- phenyl et hynyl ) - 2- ni t r o- pREREPIVGaFDan ¢
acid tert.-butyl 20 ester (Exanple F6) (606 ng, 1.63 mmol) by reduction
with SnCl2 2H20 (1.83 g, 8.1 nmml) accordding to the general procedure G

gzrgt F?&gl%%ﬁ%g%@ig gpcetbgn(?@;%@}l'l de@%fgp l)@%ﬁar%% ag:ildstlggtrgﬁgyl ésgel\r/l?ggc;rlngﬂd
(2- Ami no- 408?!3?&@13%61%&3;65%%%%&11 Ra&AyaN] £ccafdisly {aht gedihMroILes G 15
April 2004 01/ 981 PCT/ ERQO/ 03524 -36 Prepared from

(4- napht hal®@sthpda). Obtained s arhitespid S1804R8k acid tert.-butyl ester
(Exanmpl e B7) by catalytic hydrogenation with Raney-Ni according to the

ener al MEadny & Baa)[(MPNaNed 333 Htie solid (226 . M5
?EI) 334 E)MJr)g %Eﬁ%{mﬁ%5 )[( il [EM\MQ)] soltd o)

(2- Ami no-4-thi azol-2-yl et hynyl - phenyl)-carbam c acid tert.-butyl ester
Pr epar ed f%?—ﬁ‘lm ro-4-thiazol - 2-yl et hynyl - phenyl ) -carbam ¢ aci d
tert.-butyl ester (Exanple F7) (205 ng, 0.59 mml) by reduction with Snd 2
2H20 (668 (BrAMiInGS2 rethyl-bipheoil A1l cirbainhcadb e -dutPeasedure G (nethod b).
btained as a yellow solid (108 ng). 1o Ms (ISP) 316 [(MtH)+]; np 182 C

Ex le G 3- A no- A - met hyl -.bi phenyl s 4- - bani i d- t tyl
B L e A R T e
tert. ;j_but yC9¢bK~e&taIyEK&JYP}@eneﬁ®§ viayh Rﬂﬁ@l—bﬁh zidcoﬂaiyilgg tm)g:hﬂ%é;:@ﬂ pmgieﬁu%\s\:h_ t
according to eneral procedure 0 a) . ained as a wite
solid (125EW§§“.°%|\7% @E@ﬁ}ed%éél‘fq‘(‘ﬁﬂ%“’%&g @%P@( M:Na) +] and 337 [ (MHK) +] .
Exanmpl e GL7 (2- Am no-4-pyridin-2-yl-phenyl)-carbamc acid tert.-butyl

ester. RPredss @aPF 2ei(v+H) Ty 3214 (dyNag Jrend-331 {(MekYT)) - car bami ¢ aci d
tert.-butyl ester (Exanple

Example G24 “a
(2-Amino-4-benzoyl-phenyl)-carbamic acid tert.-butyl ester.

Prepared from (4-benzoyl-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example D1)
(280 mg, 0.82 mmol) by catalytic hydrogenation with Raney-Ni according to the general
15 procedure G (method a). Obtained as a yellow foam (269 mg).

MS (ISP) 313 [(M+H)").
Example G25
(3-Amino-3'-methoxy-biphenyl-4-yl}-carbamic acid tert.-butyl ester.

Prepared from (3'-methoxy-S-nitro-biphenyl-4—yl)—cérbamic acid tert.-buty! ester
20 (Example B8) by catalytic hydrogenation with Raney-Ni according to the general
procedure G (method a}. Obtained as a white solid (165 mg).

MS (ISP) 315 [(M+H)").

Example G26

(2-Amino-4-pyridin-3-yl-phenyl)-carbamic acid tert.-butyl ester.



20 C5) by catal ytic hydrogenation with Raney-N according t@,%\% 2 er al
procedure G Smet hod a). Obtained as a light brown solid (339 §3 (1 SP)
286 [ (M-HMG 0439812308 [ (M+Na)+]. nple G18 PCT/EP00/09554
(2- Am no- 4-t hi ophen- 2-yl - phenyl )-carbam c_acid tert.-butyl ester. 15 April
2004 WD 01/29012 PCT/ EPOQ) 09554 -37 Prep#ted from

2-nitro-4-thi -2-yl -ph ) - ] idtert,-butyl t Ex | e.
C3) by oat HGREL Rom QAR LB AR AP RAc B g P A E TR a e e
(et hod . @) sgelaliely edndsonSaUPRISGEN ddras to WS gkl Fipradilokd B ).

- AM

5 Exanpl e 9 0-4-pyridi n-2-yl et hyny| - phenyl ) - car bam'c acid

Cert . - but yﬁlﬂ&h@%)- GB%%% argFggowder (200" mgﬁ-

(2-nitro-4-pyridin-2-ylethynyl -phenyl)-carbamc acid tert.-butyl ester
(Exanpl e Fays(Re228@i(M+HY'3. ol ) by reduction with SnCl 2H20 (871 ng, 3.86
mol ) according to the general procedure G (nethod b). Cbtained as a |ight

brown sol i 13 2’L0 nmg). MS (EI) 309 (M+); np 178 C. Exanple &0
(3-Am néS'bﬁ%ﬁngy@—’bi phenyl -4-yl)-carbaric acid tert.-butyl ester. Prepared

from (3 -nethyl-3-nitro-biphenyl-4-yl)-carbamc acid tert.-butyl ester
(Exanpl e  X5-A#jnoby-teiihatothéthotyybiphaeylad-yidraitiahtic Rdd estt. Murdeeef.di ng to the
general. procedure G (nethod a). Obtained as a white powder (212 ng). M

(E1) 298 (W) FURIRLS 2L A 0e B L 0- DNSIMa ft Whfa ™ ©
(3', 4' - di cl{ExarnpldBa) by catdiyfibhpdtbgehayioh-with RamiyeNpaicording to. thbgéndralest er
Exanmpl e C7). b RAR tion.wit - Ni di to th
Goner ol - pRBReara Bmiirop el OhHRaR s ity ala AL’ ST (482 o). Ne
(ISP) 353 (Me); np 168-171 C Examle X2
10 MS (ISP) 369 [(M+H)"] and 391 [(M-+Na)*].

Example G28
(2-Amino-4-pyridin-4-yl-phenyl)-carbamic acid tert.-butyl ester.

Prepared from (2-nitro-4-pyridin-4-yl-phenyl)-carbamic acid tert.-butyl ester (Example
C11) by catalytic hydrogenation with Raney-Ni according to the general procedure G
15 (method a}. Obtained as a light grey powder (305 mg).

MS (ISP) 286 [(M+H)"].
Example G29

4-(3-Amino-4-tert.-butoxycarbonylamino-phenyl)-3,6-dihydro-2H-pyridine-1-carboxylic
acid tert.-butyl ester.

20 Prepared from 4-(4-tert.-butoxycarbonylamino-S-nifro-phenyl)-3,6-dihydro-2H-
pyridine-1-carboxylic acid tert.-butyl ester (Example E1) (256 mg, 0.61 mmol) by
reduction with Zn/NH,4Cl according to the general procedure G (method c). Obtained as

an orange foam (75 mg).
MS (EI) 389 (M™).

25 Example G30

[2-Amino-4-(6-benzyloxy-pyridin-3-yl)-phenyl}-carbamic acid tert.-butyl ester



25 (3- Ami no-2'-chi oro-bi phenyl -4-yl)-carbam c acid tert. - qut5yAprg:§@@4. 15
Apri | 200§V V\%) Ogi/ 29012 -38 PCT/ EPOQO 09554 Prepared from .

(2' - chl or & B%#%- bi phenyl - 4-yl) - carbani ¢ acid tert. - but yPCHERMOBHE anpl e
CS) by catalytic hydrogenation with Raney-Ni according to the general
procedure G (nethod a). Obtained as a vitithe sol i d (180 ng). Ms (I SP) 319

[ (MtH) 4], 1 Na) d 7/ K) &+ 5. Exampl e &2 ..

(S A b o Pt OB (LBl PR 2 Rk BRB - asid tept-DBMbpar e

from (2' - mestey (Ex3niplé EB) (769 hegn Y182 4ambl) byaehetion with On /M {Cl-abetrdingas tier

(Exanple C9) by catal yti dr agenat.i on w,t ney- N ording to the

general pr &Eéafai/%mée‘f"{fﬁ@i‘ﬁ%%g%%a- ég’?aé’il?fg"& a&‘%gég%m’{%olﬂﬁb@ggfn 281 ny). 10 MB

(1SP) 299 [(M+H)+], 321 [(M+Na)+] and 337 [(MtK)+]. Examle &4

( 2- Ani no- 4-MB Ry Bop FeviyH) "] cmplid6ile74Ci d tert.-butyl ester. Prepared from

(4-benzoyl -2-nitro-phenyl)-carbam c acid Cert.-butyl ester (Exanple D1)

(280 nyg,,. 0..82 by catal ytic hydrogenation with Raney-N according to

'Itvge(?gg)esr gll—%pmc%a[ m(igl\)i: iiﬂure (EBX( me]t hogzg). bt ai ned as a yel |l ow foam (269 ny).
: anpl e

( 3- Ani no- 3' [2remirexg-{ b1 phdnfdibydsd-pyridinktamh) phasyli cadratmic beit yért.énttgrester

Prepared from (3" -net hoxy-3-nitro-bi phenyl-4-yl)-carbamc acid tert.-butyl

o the gendreruobrortly it Hbhedicly BAR I E LI BRR M AR,
M5 (1 SP) 3XStef (Brapipié G30 BN afpige0.40% mmol) by catalytic hydrogenation with PA/C

(Zgbﬁm;/\gob‘llia%%fg-lg’}ggﬁé( berRPf BYdba GO AL SR E). Orithinka 2048 ¥l ifleSotiata S 485 !
10 MS (ISP) 302 [(M+H)"); mp 120-124 °C (dec.).
Example G32 “
(3"-Amino-[1,1‘;4',1"]terphenyl-4"—yl)-carbamic acid tert.-butyl ester.

Prepared from (3“—nitro-[1,1';4',1"]terphenyl-4"—yl)—carbamic acid tert.-butyl ester
(Example C12} (160 mg, 0.409 mmol) by catalytic hydrogenation with Pd/C according to
15 the general procedure G (method a). Obtained as a beige solid (175 mg).

MS (ISP) 361 [(M+H)"}; mp 206-207 °C.
Example G33
[2-Amino-4-(4-fluoro-phenylethynyl)-phenylj-carbamic acid tert.-buty! ester.

Prepared from [4-(4-fluoro-phenylethynyl)-2-nitro-phenyl]-carbamic acid tert.-butyl ester
20 (Example F9) (10.0 g, 28.1 mmol) by reduction with SnCly2H,0 (31.7 g, 140.5 mmol)
according to the general procedure G (method b). Obtained as a yellow solid (7.08 g).

MS (ISP) 327 [(M+H)*}; mp 180 °C.
Example G34

[2-Amino-4-(2-fluoro-phenylethynyl)-phenyl]-carbamic acid tert.-butyl ester.



PCT/ EPOO/ 09554 Prepared from (2-nitro-4-pyridin-3-yl- phenylp5&&Ll§gmc aC| d
tert.-butX’Y ester (Exanple Cl10) by catalytic hydrogenation aney-
accor di ng W8 %4¥ General procedure’ G (nethod a). Ootai ned@@’%’%{?%ﬁpomﬂer
(200 ng). Ms (ISP) 286 [ (MtH)+] . 5Exarrp|e K7

(3-Am no-4'-trifl uoronethox)-bi phenyl 4- ﬁ) carbam c acid tert.-butyl

ester. Pre ared n r ronet hqx eny. | )-carbam c
acid tert. ER%fF g%ﬁ‘i 2 (@@ﬁmisn 9%!1 ﬁ?@awaqwoh%vﬁﬁf ﬁaflﬁﬁﬁr)tvm Péter
Raney- Ni anﬁgm@mp(mbmﬁemm) bé@é&ﬁ@dﬁrvﬁ&@ﬂﬂ?kﬂﬂﬂ(ﬁi Cmt;atrm as a

0 (27 A R6OrAAB U ERTH PISREE - (arBaT PG QRIEed o 0 mswo@‘s@éﬁn‘%”"' °

Prepared from (2-nitro-4-pyridin-4-yl-phenyl)-carbam c acid tert.-butyl

ester (Examps eISPEB27 J(MYHY#tm@pU87-e309dr ogenation with Raney-N according to
the general procedure G 15 (nethod a). Obtained as a |light grey powder (305

ng). M5 (I QP) 286 MtH) +] . Exanple &9 4-
(3-Am no- 4%@11@% oxycar bonyl am no- phenyl ) - 3, 6- di hydr o- 2H pyri di ne-

| -carboxylic acid tert.-butyl ester. 20 Prepared from

4- (4-t ert. {DAmIaea(hardifhworophedylathynyd}phenyl] -carBaf cadid the10-bAkY ester.
pyridine-1-carboxylic acid tert.-butyl ester (Exanpl e EI) (256 ng, 0.61

1) b d RLNHA
(0L Y, PR FE L GRLANG COREETAi LHEAPRSL fs  SE NG
Exanpl e G3@steR (E!mnpd)e BL1) 673ﬁemg,y2| ool Py radunadh with SpOkrH,D- (@26m 0 cnrmol)d

tert.-butyl este 2004 9 EPO0/ P9554 red
from [ 4- (sesEsRese b Rosion CAMEAb e gas bamrsoldiles®
tert.-butyl ester (Exanmpl e E3) (768 ny, 1.82 nmol) by reduction with
Zn/ NHAQ0 adEDH (ISP g4 HM-Hé) }; mp 113-116 °C.
Example G36 -
[2-Amino-4-(4-triflucromethoxy-phenylethynyl)-phenyl]-carbamic acid tert.-butyl ester.

Prepared from {2-nitro-4-(4-trifluoromethoxy-phenylethynyl)-phenyl}-carbamic acid
tert.-butyl ester (Example F12) (1.09 g, 2.58 mmol) by reduction with SnCl,2H,0O (2.91 g,

15 12.9 mmol) according to the general procedure G (method b). Obtained as a light brown
solid (690 mg). |

MS (ISP) 393 {(M+H)"]; mp 167-169 °C.
Example G37
| (3-Amino-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

20 Prepared from (2'-fluoro-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
B10) by catalytic hydrogenation with Pd/C according to the general procedure G {method
a). Obtained as a yellow solid (1.31 g).

MS (ISP) 303 [(M+H)"]; mp 100-103 °C.

Example G38

25  (3-Amino-3'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.



general pr ocedure G (nethod c). Obtained as a |light brown %%'A&ué@&ﬁ ny) .
M5 (1 SP) 392 MtH) +]; nmp 176-177 C. 5 Exanple G31

[ 2- Ami no- WO(‘H %3- 1 , 6- di hydr o- pyri di n-3-yl ) - phenyl ] - car banPET/EEIMFHr t
butyl ester Prepared from

[ 2- am no- 4- ( 6- benzyl oxy pyr|d| n- 3 yI) phéﬁyl] carbamc acid tert.-butyl
ester (Exanple G30) @}5 catal ytic hydrogenatign with
Pd/ C accoPmmgedtféorpr{é géwerfamtwbwéew e4 (GRErR 28y tetnbulylrster {Example

of f - Wh:at e pelyul éa%ﬁ?nm?dro&eaad}@ Mtﬁ@d/@Q@chﬁM’g%’the gefHéra&%ro%a&reQ} (Defolt

Exa 3 ]terphenyl-4"-yl)-carbamc acid tert.-butyl
ester. Preph %Saamf:@m{amwwéiﬂos -4, 1" ]terphenyl 4"-yl)-carbaric acid

tert.-butyl ester (Exanple Cl12) (160 ng, 0.409 mml ) by catalytic

hydr ogenat pgy(reby $o3RdMG1af Qﬁ#lmlgg)oQS t he general procedure G (nethod a).
ot ai ned as a beige solid ? M5 (ISP) 361 [ (MtH)+]; np 206-207 C

Exanpl e 633 [ 2- g\m no- 4- (4-fl uor o- phenyl et hynyl) - phenyl ] - carbam ¢ acid
t ent . - bat y£X 3%r epared from

[ 4- (4-fluoro-phenyl ethynyl)-2-nitro-phenyl]-carbamc acid tert.-butyl ester
20 (Exanpl g-B@inbU-flhode-bithedyl Ml cakhamie deiaite@Abidyl &itepnCl i 2H20 (31.7 g,

140.5 mmol ) according to the general procedure G (rret hod b). Obtained as a

B L S
[4-(2-fluo fric Myar f‘ n|t pg:P Jojfp car bz;m %tac gertﬁ{dgutu;‘le ester
( Exanpl e plids &ngﬁ ‘ﬁ’tg r‘r‘fri’) §htt§’ PWRA (H#0 Bt h- SnCL22HTO (2.26 g, 10
mol ) according to the general procedure G (nethod b). Cbtained as an

or ange 190l ME (387308 MNB*[.1 SP) 327 [(MrH)}]; np 137-139 C. 5 Exanple G35
[ 2- Am no- 4- (2, 4-di fl uor o- phenyl et hynyl ) - phenyl ] -carbam c acid tert.-butyl

ester. ‘Pre aredlf
[ 4- (2 4- d.%‘:’é}%%%nw et hynyl ) - 2-ni tro- phenyl ]-carbanic acid tert.-butyl

(3—Amino-4'-cyano-i)iphenyl-4-yl)~carbarnic acid tert.-butyl ester.

Prepared from (4'-cyano-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
C13) by reduction with $nCl;"2H,0 according to the general procedure G (method b).
15 Obtained as a yellow solid (360 mg).

MS (ISP) 310 [(M+H)"]; mp 195 °C (dec.).
Example G41
(3-Amino-3"-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

Prepared from (4'-ﬂuoro-2'-methy1-3~nitro-biphenyl;ti-yl)—carbamic acid tert.-butyl ester
20 {Example B13) by catalytic hydrogenation with Pd/C according to the general procedure G
(method a). Obtained as a light yellow solid (1.51 g).

MS (ISP) 317 {(M+H)"]; mp 143 °C.

Example G42

(3-Amino-4'-fluoro-2'-methoxymethoxy-biphenyl-4-yl)-carbamic acid tert.-butyl ester.



ester (Exanple F11) (750 ng, 2 mmol) by reduction with Snd%%@oég.% g,
10 nmmol ) according to the general procedure G (nethod b). Obtalned as a
brown sol V@ {&882ny). 10 M5 (1 SP) 345 [(MrH)t]: np 113- 116PCI/EP@EassH e G36
[ 2- Ami no-4-(4-trifl uoronet hoxy-phenyl et hyngl-l ) - phenyl ] -carbam ¢ acid
tert.-butyl ester. Prepared from

[2-nitro- 41_(1_4

I t h h I b d
ort. - buty PGS o Ao L STIo e etRoks St RO P Yoty A b ebron 4d Fer
(SnCItﬁ gHﬁ)Ol(ug)l?éieg(Ex’hﬁaplé_’Bﬂ)m??Jaﬂgl Q@HEBo}&ﬁzaﬁdh mﬁpaﬁ@%@mﬁ%&pﬁfé eRefd
nmet no al n r,own ol
i (MeH) 1] ;O e'élyr @gn@%m aﬁg}:aéne@-;ahgﬁt purple oam ( m%_} mg).

(-3-Am' no- 2' -fI uor o- bi phenyl -4-yl)-carbam c acid tert.-butyl ester. 20
Prepar ed f Md8(IS2) 363 (dL-eHB ni t r o- bi phenyl -4-yl)-carbam c acid tert.-butyl
ester (Exanple B10) by catal ytic hydrogenation with Pd/C according to the

gener al Og edu (nmethod a). Obtained as a yellowsolid (1.31 g). M
(1sp) 3 %ﬁmm 100- 103 C. Exanple G38 25 (3 -Am no

-3' -fluoro-bi phenyl -4-yl) -carbamc acid tert.-butyl ester. 15 April 2004
WO 01/ 290173 2GiinePXd -dthmdo-bigheRylepyt)edrbamitacid tert.-buty] ester.

(3" -fluoro-3-nitro-bi phenyl -4-yl)-carbamc acidtert - but yl ester (Exanpl e

B 11) b Rd/ ta,th I

o ocbdur o it Bav e PARaRbI08 AN By el A5 SR bg B S e 300

[ (MrH) +] ;  Bxaaple B28) b)rmtﬁy@hmhbgn@@n with Pd/C according to the general procedure G

( 3- Ami no- 4(meh1[b(ar P e& pI’ale Hell%@lr bflﬁfﬁ?ﬁi d tert.-butyl ester. Prepared

from(4-f|uoro c acid tert.-butyl ester
(Exanple B12) b at aI ytic-hydrogenation with Raney-N ckel according to
t he gendr aMpLiSR EMZHY henhd20 &F (de@ht ai ned as a 1ight yellow solid (3.40
g). 10 M5 (I1SP) 303 [(MrH)+]. Exanple G40
Example G44 “
(3-Amino-2'-fluoro-6"-methoxy-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

Prepared from (2'-fluoro-6'-methoxy-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl
ester (Example B16) by catalytic hydrogenation with Pd/C according to the general
15 procedure G (method a). Obtained as a light purple foam (577 mg).

MS (ISP) 333 [(M+H)"]; mp 163-167 °C.
Example G45
(3-Amino-2',5'-difluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

Prepared from (2',5-difluoro-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester
20 (Example B17) by catalytic hydrogenation with Pd/C according to the general procedure G
(method a). Obtained as a light yellow gum (2.18 g).

MS (ISN) 319 [(M-H)].

Example G46

(2-Amino-4-benzofuran-2-yl-phenyl)-carbamic acid tert.-butyl ester.



(3- Am no-4' - cyano- bi phenyl -4-yl)-carbam c acid tert.-butyl 1@5&5}{ oody epar ed
from (4 -‘@no 3-nitro-biphenyl-4-7l)-carbamc acid tert.-butyl ester
(Exanpl e 8y299%2 r eduction with SnCl2 2H20 according to t RETHEAUIE
procedure G (nmethod b). 15 Cbtained as a yellow solid (350 rug). M (ISP)
310 [(MtH) +]; np 195 C (dec.). Exarrple -

(3- Ami no- 3' -quoro bi phenyl -4-yl)-carpbam ¢ acid tert.-butyl ester. Prepared
from (4'-fIRiEp¥edrom 9¢nzsﬂﬁﬁ@12ddb% plenpheny]yearbamiciagid f@rtabpa’ £888% - but y |

ester 20 ((ExaaP 1@1@}%@@&&@& ﬁhﬂ&tS&IMTPQ&B%h O Weldbn&dl GroB&kREdi Ng tO
t he general proce ure Cbtal ned as a light yellow solid (1.51

9). N5 (I SHmeshed by (bytgingd a%ﬁsl%{ag@m Bihpee &2

(-3- Ami no-4' -fl uoro-2' - net hoxynet hoxy- bi phenyl - 4-yl)-carbam c acid

tert. -butyIMgsﬁ 2)3235((}epml] mP4s MO 01/ 29012 PCT/ EPOO/ 09554 -43 Prepared
from(4 -fluoro- met hoxymnet OXy- 3-ni tro-bi phenyl-4-yl)-carbam c acid

tert.- butyl ester (Exanple Bl4)'by catal ytic hydrogenation with Pd/C
accordi my t%t@@i_@éia £ eral procedure G (nethod a). Obtained as a |ight

purple foam (577 ng). M5 (I1SP) 363 [(MtH)}]. 5 Exanple (A3

(3- Am no-2' (24Amdid°11-li§d’ fLipreny)-cdrbrinic £ad batlitutaeidr.t ert. - butyl ester.
Prepared from (2', uor o- 3-nitro-bi phenyl 4-yl)-carbam c acid

tert.-butyl steé %bEan B%g_ g ﬁie C enat i nvviég}FPdC

accor di ng tFePHE o ‘g} BropEktriigoEhe %/m %ﬁ‘éﬁ

>C/52|4| ?\év ZO| ity daﬂaliﬁk pdrogedatidn @ﬁ?ﬂéeaﬂcofdllﬂ@@ ﬂllejgeﬁ&aﬁﬁfbc@drdﬂé(rﬂethﬂa)g | pI e
mn uor i pheny ylY-carbamic acid tert.-buty

ester. Pre ‘a‘iaa’&dﬁfa ??tfsoﬁbgq'{?ygé met hoxy- 3- ni t r o- bi phenyl - 4-yl ) - car bani ¢

acid tert.-butyl ester (Exanple B16) by catal ytic hydrogenation with Pd/C

accordi ng tMS{I8P)genfdkHIY; mpaoedileCG (nethod a). Cbtained as a light
purple foam (577 ng). M5 (I1SP) 333 ((MtH)""]; np 165-167 C.

Example G48 .
(2-Amino-4-cyclopropyl-phenyl)-carbamic acid tert -butyl ester.

Prepared from (4-cyclopropyl-2-nitro-phenyl)-carbamic acid tert -butyl ester (Example
A3) by reduction with SnCl;2H,O according to the general procedure G (method b).
15  Obtained as a dark solid (1.96 g).

MS (ISP) 249 [(M+H)"].
Example G49
(3-Amino-2',3'-difluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

Prepared from (2‘,3'-diﬂuoro-3-nitro-bipheny1—4-yl);carbamic acid tert.-butyl ester
20 (Example B19) (3.14 g, 8.96 mmol) by catalytic hydrogenation with Pd/C according to the
general procedure G (method a). Obtained as 2 green solid (2.91 g).

" MS (ISP) 321 [(M+H)"]; mp.78 °C.

General procedure H (Synthetic Scheme F)

Method a) Preparation of ethyl or tert.-butyl 3-aryl-3-oxo-propionates

25 The ethyl or tert.-butyl 3-aryl-3-oxo-propionates were prepared from the aryl acid
chlorides and ethyl or tert.-butyl malonate potassium salt {CAS-no. 6148-64-7 and 75486-



Examle A5 (3-Am no-2',5' -difluoro-biphenyl -4-yl)-carbam 015%@2004
tert.-but ester Prepared from

(2',5 d|¥‘1(h%1|/7(?9¥?= ni tro-bi phenyl -4-yl)-carbamic acid tert.PGUENOEEIr 20
(Exarrpl e B17) by catalytic hydrogenation with Pd/C according to the general
procedure G (nmethod a). Cbtained as a |i%ht yellow gum (2.18 g). M5 (I'SN)

319 [(M A benzof 2-yl | b d
Cort . - but yPulvaR Pbl 25 MeChaD & Hs0d) 6080023 “PCerr s Oomiessiip o Sl

from (4- beqgofey ARt &Isbm&c@kmr%se e)i‘i&%??éltﬁox@@h@asta%ﬁhte&)b'} Méatﬁfeher
(Exanple B 18) by ‘reduction wth SnCl’'22H20 according to the genera

procedur e ®ith ¢fylrbdoteformmie anhdldNas THH/ oHaqlet §SCipdiqray oeagiign wil the SN) 323

[(MH-]; Q??alé@aﬁegalt. 5 Exanpl e G47 (2- Am no-4-isopropyl - phenyl ) -carbam c
acid tert.-but ester. Pr epar ed from (4-isopropyl-2-nitro-phenyl)-carbamc
acid tert. -butyI ester (Ex e by catal yti¢c hydrogenation with Pd/C
accor di iy tdethpé b é@ﬁ@%ﬁﬁcﬁrgfgéﬂﬂb@}’ EBH@-BAepionaisai ned as a white solid
(12.59 g). 10 M5 (ISP) 251 [(M+H)+]; nmp 100-101 C. Exanple 48

(2- Ami no- 41 GéRPEORY b-apylEasko- pEo%ﬁ&?artfésqwe%S hl@erh@tﬁ&ei%%ﬂire&%ﬁ{ theBh@RA &d
from (4- cyclo;fro yl -2-nitro-phenyl)-carbam c acid ‘ter but ester

(Exanpl e ~ A%y a5yl petas &) teﬁtrmtﬁﬂ Wﬁaﬁdprwaw@@g&ﬁpﬂt of
procedure @e& théize&)tewitﬁl@ﬁhﬁi d]&@lgﬁﬁa F&nﬂé&iﬁ?ﬂ?'a&j—fshc%\inﬂﬁe Menké SP) 249

M+H) + e 49 (.3-Am ng- | uoro-h - -carbamc acid
E ér t. H? bLt yl t]ggfrbqert M@gfi@gcp;% to Synthes:s 1985, 45. If Hue product cont)amed residual

(2,3 -¢f! %%ﬂn%nﬁtériﬂ‘aﬁéxﬁb@ﬂkﬁb -thuy {0uld B RAMeddyisBeltBlelsapdhiifidtkiog sk 20
érogenat? on with PdIC

(Exarrpl e Bl nmo by catalytic hy
accor di ng t 2)H('\‘€ T%E&é?@H’Hz%ée%ﬁn% G (nethod a). Obtained as a green solid
(2.91 9). _

Method c) Preparation of 3-aryl-3-oxo-propionic acids

L

The 3-aryl-3-oxo-propionic acids were prepared from the aryl acid chlorides and
bis{trimethylsilyl)malonate with Et;N and LiBr in CH;CN at 0 °C according to Synth.

15 Commun. 1985, 15, 1039 (method c1) or with n-Buli in ether at —60 °C to 0 °C according
to Synthesis 1979, 787 (method ¢2).

Example H1
3-Oxo-3-(3-[1,2,4]triazol-4-yl-phenyl)-propionic acid ethyl ester.

. Prepared from 3-[1,2,4]triazol-4-yl-benzoic acid {prepared by reaction of 3-aminobenzoic

20  acid with hydrazine hydrate and triethyl orthoformate in acetic acid at 120 °C] by
activation with ethyl chloroformate/Et;N and reaction with ethyl malonate potassium salt
with EtsN and MgCl, in CH;CN according to general procedure H (method a). Obtained
as a white solid (5.74 g). |

MS (EI) 259 (M™).
25 Example H2
3-0x0-3-(3-[1,2,3]triazol-1-yl-phenyl)-propionic acid ethyl ester.

Prepared from 3-[1,2,3]triazol-1-yl-benzoic acid [prepared by refluxing of methyl 3-
azidobenzoate {CAS-No. 93066-93-4] in trimethylsilylacetylene, followed by saponification
with aqueous NaOH in refiuxing EtOH] by activation with ethyl chloroformate/EtsN and



M5 (ISP) 321 [(MtH)+]; np.78 C. General procedure H (Synthﬁ;A[gﬂ@gb@rre F)
Met hod a) Preparation of ethyl or tert.-butyl 3-aryl-3-oxo-propionates 25
The et hyl W O0K289%2 - butyl 3-aryl - 3- oxo- propi onates were preBaTERFISH t he
aryl acid chlorides and ethyl or tert.-butyl malonate potassiumsalt

[ CAS-no. 6148-64-7 and 75486 1 5 April 2@6)4 WO 01/ 29012 PCT/ EPOO/ 09554 - 45
33-8] with Et3N and MgCl 2. in CH3CN at Cto 23 C according to Synthesis
1993, 290. repgtion wigh pybmalopatanatessiip $aét\@éh at%@%%@@ﬁm R¢Ordiagde i on,

it was act Et3N in
THE) Graon St f%%?%ieq?ﬁﬁ?%é’sﬁ?‘o%ﬁ%ﬁ“ EBL LR PR 2P0-C' ht hod b)

Preparatlon of tert.-butyl ryl - 3- oxo- propi onates The tert. -butyl

3-aryl - 3- MS-(BHAN d%ﬂe@?v?éﬁé Qyternati vely prepared fromthe nethyl or
ethyl aryl esters by treatnment with lithiumtert.-butyl acetate [prepared
by treat neg,ga leHfzert. -butyl acetate with lithiumdiisopropylamde in THE
at -78 C e presence of lithi umtert - but oxi de according to Synthesis

1985, 45. If t he pPg'éﬂ(isa cont ai ned r;;i starting material after

wor kup, 5t hiré3ganerPhenylidrredPiopiaiug 22 teils ’é@gﬁsﬁ?ffl cation with LiOH in
THF/ MeOH H20 at 23 C. Method c) Preparation of 3-aryl-3-oxo-propionic acids
The 3-arylpgp @eeafm@m 1 8-ahélsenvbdte | DASPRS. 2953 1-08011 B?tﬂ:ﬁﬁtherﬁ%ﬂllﬁhhﬁﬁl des

and bls(trl | sil onate with Et Li.Br

accor di ng Fﬁ%ﬁ‘{ﬁceﬁ% %%ﬁ‘%ﬂ}“ to gepsee Pi@é@?@?ﬂ@fhﬂﬁ@%@%ﬁﬂl@%{m@l n
ether at -&f dendi®lid. C according to Synthesis 1979, 787 (nethod c2).
Exanmple H 1 '3-0x0-3-(3-[1,2,4]triazol-4-yl-phenyl)-propionic acid ethyl

ester. Prgﬁﬁ %m -[1,2,4]triazol -4-yl-benzoic acid [ prepared by
reaction el zoi c 20 acid with hydrazine hydrate and triethyl
orthoformate i.n acetlc acid at 120 C] by activation with ethyl

chl or ofior nBk2fe B and reaction with ethyl nalonate potassiumsalt wth
Et 3N and MyC12 in CH3CN accordi ng to general procedure H (rmet hod a).

Got ai ned & ?3 Ei:m Fl-y? y(1)53 -0X0 IOPIOI].IC aaci teTt -%u(lengter.

Prepared from methyl 3-(1H-imidazol-1-yl)benzoate [prepared from 3-(1H-imidazol-1-

ylbenzoic acid (J. Med. Chem. 1987, 30, 1342; CAS-No. [108035-47-8] by refluxing in

conc. H,SO4/MeOH] by treatment with lithium tert.-butyl acetate according to general
15 procedure H (method b). Obtained as an orange-brown oil.

MS (ISP) 287 [(M+H)"].
Example H5
3-(2-Imidazol-1-yl-pyridin-4-yl)-3-oxo-propionic acid tert.-butyl ester.

Prepared from 2-imidazol-1-yl-isonicotinoyl chloride hydrochloride [prepared by reaction

20 of tert.-butyl 2-chloroisonicotinoate with imidazole and NaH in DMF at 80 °C, treatment
with formic acid at 50 °C and reaction with thionylchloride in toluene at 100 °C} and tert.-
butyl malonate ;;otassium salt with Et;N and MgCl, in CHsCN according to general
procedure H (method a). Obtained asa brown solid (10.8 g).

MS (EI} 287 (M™); mp 80 °C {dec.).

25 Example H6

3-0xo0-3-(3-{1,2,4]triazol-1-yl-phenyl)-propionic acid tert.-butyl ester.



25 Exanple H2 3-Oxo0-3-(3-[1,2,3]triazol-1-yl-phenyl)-propi Ol%i&prﬁ‘gbgtl et hyl
ester. Prepared from3-[1,2,3]triazol-1-yl-benzoic acid [prepare y

refl uxi ngV® ¥Ryl 3- azi dobenzoate [ CAS-No. 93066-93-4] PEI/EP00/09554
trimethyl silylacetylene, followed by saponification wth aqueous NaCH in
refluxing EtOH by activation wth ethyl-%htorof ormate/ Et 3N and 15 Apri |

2004 WO 01/29012 PCT/ EP 554 _-45 reaction wt hy| n ot assi um
salt with E{FSRET %mvgl@f%% gﬁb?é&ﬁﬂ%%b’ﬁ@bﬂ&"ﬁ? [03§§§9-£67gf%§%~§l353ﬁﬁ%thod
a). Obt ai negdtiaEthiuhiteftbut§l dcomterebddingtodnbnal pMeedet H @GR&h6d/b). ObTEinéd 244

C. Exanple H3 5 %3 aan&jphenyl )-3-0xo-propionic acid tert-butyl ester.
Prepar ed f rPORARE uid benzoate [ CAS-No. 13531-48-1 ] by treatnent
with lithium tert.-butyl acetate according to general procedure H (nethod
b). Qbtai nedsasnashistty. brown oily semsolid. M5 (EI) 245 (M). 10 Exanple
H4 .11 3-(3-1mdazol-I1-yl-phenyl)-3-o0oxo-propionic acid tert.-butyl ester.

Prepared_from net )}I 3-(1H i m dazol -1-yl)benzoate [prepared from
3-(1I—|—irﬁ‘déév‘l"ﬁ--lt—}yE | ) benzoic acid U Md. Chem 1987, 30,1342; CAS-No. |

108035-47-8] by refluxing in conc.. H2SO4/ MeOH] by treatnment with |ithium
t ert. - but yl3-f-é4-Mehpdaadatohy-y)eplgsiytc loxd-propio s duidaedt-huwt &ed. b) .
bt ai ned as an orange-brown oil. M5 (ISP) 287 [ (MtH)+] . Exanple H5

3-(2-1 mdazpl-1-yk- i dins 45yl -.0%Q- ORI id b :
P epar ed 1 CoRp S FoRBEA s S dn R IR R AR Brep R i EhrfreBReRE

[ prepar ed luyid pomt3-Bothiamdtobenzdic-abid anld 2aminopropienaldenidie diraethylrcetal

i m dazol d NaH i 8 t with f ' i d d
react on weRTORRTRISy TRE Siemn 1147 2Bt (rao e bty epia e Bpac HapopeoRT

mal onat eo pdiyasaitmentseitt liskiidh tét. BhtphatetdtsGl2ordingid3Ehbal pracedurg B @Gnghod bal
procedure” iy et hod. by, Rt AR sipr ovn S0l Td (10.8 ).

MS (EI) 300 (M").

Example H8
3-[3-(2-Methyl-imidazol-1-y1)-phenyl]-3-oxo-propionic acid tert.-butyl ester.

15 Prepared from ethyl 3-(2-methyl-imidazol-1-yl)-benzoate [prepared by reaction of ethyl 3-
aminobenzoate with ethyl acetimidate hydrochloride in EtOH at 0 °C, direct treatment
with aminoacetaldehyde diethyl acetal in EtOH at 23 °C, follwed by addition of conc.
H,;50, and refluxing.] by treatment with lithiurm tert.-butyl acetate according to general
procedure H (method b). Obtained as a brown oil (9.66 g).

20 MS (ISN) 299 [(M-H)'].

Example H9
3-[3-(2,4-Dimethyl-imidazol-1-yl)-phenyl]-3-oxo-propionic acid tert.-butyl ester.

Prepared from ethyl 3-(2,4-dimethyl-imidazol-1-yl)-benzoate {prepared by reaction of
ethyl 3-aminobenzoate with ethyl acetimidate hydrochloride in EtOH at 0 °C, direct

25 treatment with 2-aminopropionaldehyde dimethyl acetal in EtOH at 23 °C, follwed by
addition of conc. H>50; and refluxing.] by treatment with lithium tert.-butyl acetate
according to general procedure H (method b). Obtained as a yellow-brown oil (6.00 g).

MS (ISN) 313 [(M-H)'].



MS (ElI) 287 (MH); rrp80C(dec) 25 Exanmple HS 15Ar|E204
3-Oxo0-3-(3-[1,2,4]triazol -1-yl -phenyl)-propionic acid ter- bp es

15 April YOOM/29¢%® 01/ 29012 PCT/ EPO0/ 09554 - 47 Prepared frol?ﬁ%?%;ﬂpm
3-[1,2,4]triazol-1-yl -benzoate [ CAS-No. 167626-27-91 by treatnment wth
lithiumtert.-butyl acetate according td4§éneral procedure H (method b).
bt ai ned a an ange liquid (2.41 g). Ms (ElI) 287 (M). 5 Exanple H7
3-[3-(4- Negﬁ%ﬂlﬂ]ﬁ(g—@azol -1-yl)-phenyl]-3-oxo-propionic acid tert.-butyl
ester. Prepared from nethyl 3-(4-nethyl-imdazol-1-yl)-benzoate [ prepared

t he COFFESBC(IZCKETQO -Reidin 46 Joxios piobidaty Aidieoh duzdiestenci d and
2- am nopr opi onal dehyde di net hyl acetal according to J. Med. Chem 1987,

30, 1342, oI | 0 by, refl uxi n in_conc 2 rrent with
i um + e PEPA GRS T30 L GRo NGB 4i4) PR Reh)

bt ai ned asyigy mBjuh@Wrbrbm\m a6éthte(atbrathgdd geldral(Prbded3OOH((Micthod TEx @bdiged s 3-
[ 3-(2- Met hyI rrlll_,dazol i%-f)henyl ] -3-o0xo-propionic acid tert.-butyl
ester. rl‘éb'a ré?a’nfSPijn( $#- 3-(2-nethyl -i mi dazol -1 -yl )-benzoate [prepared
by reactlon of ethyl 3- am nobenzoate with ethyl acetim date hydrochl oride
in EtOH at MS @sNJpaRpiMIH ERt rtent  wit h ami noacet al dehyde di ethyl acetal in
EtOH at 23 C, follwed by addition of conc. H2S04 and refluxing.] by
treatment with licthiumtert.-butyl acetate according to general procedure
H (et hod #F‘;é{ﬁ%m ed as a brown oil (9.66 g). 20- M5 (ISN) 299 [(MH"].
Exanple HO 3-[3-(2,4-Di nethyl -i mdazol -1-yl)-phenyl ] - 3-o0xo-propionic acid
tert. - but yB-@s6-6f(3- [Rihplanardl-#rdmbenyiypropionic acid tert.-butyl ester.

3-(2,4-dinmethyl -imdazol -1-yl)-benzoate [prepared by reaction of ethyl

3- am noben I _0at 0 C direct
25 treat rre%?%??#égam n%l g% Lﬂagﬁﬁgw%&gﬁp b %?cel;b glrg E% at 23 C,
fol | oweth bypminoktintoio mc:dfmdnhjadra:tﬂashﬂd:ammeﬁtthx crr@;c]fobyatb i atetic acidwk 120
lithium Ce E’&, foRHEYd b{?‘(éﬁ&?ﬁc‘iuon with conc. H;S0, in refluxing MeOH] by treatment with

lithium tert.-butyl acetate according to general procedure H (method b). Obtained as a

light yellow gum (870 mg).

i
2
u
n
(

MS (ISN) 286 [(M-H)').

15 ExampleH12

3-[3-(2-Methoxymethylsulfanyl-imidazol-1-yl)-phenyl]-3-oxo-propionic acid tert.-butyl

ester.

Prepared from ethyl 3-(2-methoxymethylsulfanyl-imidazol-1-yl)-benzoate [prepared by
_ esterification of 3-(2-methoxymethylsulfanyl-imidazol-1-yl)-benzoic acid [CAS-No.
20 108035-46-7} with conc. H,SO, in EtOH, followed by treatment with chloromethylmethyl
ether and NaH in THF/DMTF] by treatment with lithium tert.-butyl acetate according to
general procedure H (method b). Obtained as an orange oil {(1.82 g).

MS (EI) 362 (M").
Example H13
25 3-[3-(2-Methylsulfanyl-imidazol-1-yl}-phenyl]-3-oxo-propionic acid tert.-butyl ester.

Prepared from ethyl 3-(2-methylsulfanyl-imidazol-1-yl)-benzoate {prepared by
esterification of 3-(2-methoxymethylsulfanyl-imidazol-1-yl)-benzoic acid [CAS-No.
108035-46-7] with conc. H;SO, in EtOH, followed by treatment methyl iodide and NaH in



according to general procedure H (nethod b). Obtained as a%e#gﬁ)\gg own oi l
(6.00 g). M5 (ISN) 313 [(MH"]. 15 April 2004 WO 01/29012 09554
-48 Exain@PH?:? (2- Cyano- pyri di n-4-yl ) - 3- oxo- propi oni ¢ aBCWEPeYe9sSdut yl
ester. Prepared from 2-cyano-isonicotinic acid ethyl ester [CAS-No.
58481-14-4] by treatment w'th lithiumted®--butyl acetate according to
gener al procedure H (nmethod b). Obtained as 5 alight brown solid (7.70 g).
MB (ISN) 2 F{IRMEﬂ by treag@@mpwﬂn lighipm tert. -butyl acetate according to general procedure H
3-Ox0-3-(3 i nic acid tert: butyl ester.
Pr epar ed fr({é%netgr%(?h 'Iégﬁﬁfd%xlhﬁgbgg‘)gb)o&% anoate [ prepared by reaction
of 3 10 am _ngbenzoic acid with hydrazine hydrate and triethyl orthofornmate
i-n acetic ddl Sﬁ)@éd(M@H)fbl | oned by esterification with conc. H2SO4 in
refluxing MeOH] by treatnment with Ilithiumtert.-butyl acetate according to
general pr ocgdHierHs( met hod b). Obtained as a [|ight yellow gum (870 ng).
M5 (I SN) 286 i%tHIVFH)' | . 15 Exanple H12 3-
3- (2- Met hox | sul fanyl -imdazol -1 -yl)-phenyl]-3-o0xo0-propionic acid
[Oer'E - bu?yl »é«(%ﬁetby]eﬁgx%g ﬁ-r}’yrﬁl’@pﬁ]j}ﬁ o:%lo garoplom?:/ ac]:1d tert. -but}el est%r
3- (2- met hoxynet hyl sul f anyl -i m dazol - 1-yl ) - benzoate [ prepared by

esterificatpe a:@aﬁ%naa s oy vl e il ARy behH0a80E S0b xd
diyes o ey H2804ﬂ|yn-eEt Ca]-I &Qopa%%d/mié%re%y tref(e\lefﬂ?ryggt

[ CAS- No. 20 &?5 46- %EAgIIﬁh conc.
with chl or Rz CASTINR 11 78#44-38:F] Witk Frpixtanepf DSt aceteldasimenfitali and
|i t hi um t erdat.aBagutlt ofl® éitn@ lﬁeﬁ@lﬂdt% °CQCC&§H@&@‘T£9&P&FM§%4W(L Q%Eb@ghslj’) -

Obt ai ned ag an oran EI) 6’2 (I\/Hr)

3-[3-(2- Met %W&Wﬂﬂ&%{t gmgf mqgg?wremraeﬂwd b).
tert. -buéylosﬁk@aaseryeme@h&(m thyl S

3- (2- met hyl sul f anyl - i ni dazol 1-yl")-benzoate [prepared by esterification of
3-(2-net ho}&&dﬁﬁ%'ﬁ"% E n jrglpdsaozgsl C1 yI) benzoi c acid [ CAS- No.

'

Example H15
3-Ox0-3-(3-tetrazol-1-yl-phenyl)-propionic acid ethyl ester.

Prepared from 3-tetrazol-1-yl-benzoic acid {CAS-No. 204196-80-5] by activation with

15 ethyl chloroformate/Et;N and reaction with ethyl malonate potassium salt with Et;N and
MgCl, in CH;CN according to general procedure H (method a). Obtained asa hght yellow
solid (211 mg).

MS (EI) 260 (M™).
. Example H16
20 3-(3-Chloro-thiophen-2-yl)-3-oxo-propionic acid ethyl ester

Prepared from 3-chloro-2-thiophenecarbonyl chloride[CAS-No. §6427-02-3] by reaction
with ethyl malonate potassium salt with Et;N and MgCl, in CH3CN according to general
procedure H (method a). Obtained as a brown oil (6.84 g).

MS (EI) 232 (M*) and 234 [(M+2)"].

25 Example H17

3-(5-Cyano-thiophen-2-yl)-3-oxo-propionic acid tert.-butyl ester



108035-46-7] with conc. H2SO4 in EtOH, followed by treatnenfs ?@'%4 i odi de
and NaH in WD 01/29012 -49 15 April 2004 PCT/ EPO0/ 09554 THE/ by

treat nent W ®R2#12t hi um tert. -butyl acetate according to geRfevBROO¥Fdedure H
(method b). CObtained as a light brown oil (4.41 g). MS (I1SP) 333 [(MtH) +].
Exanpl e H14 5 3-[3-(3-Met hyl -i soxazol - 509 phenyl ] - 3- oxo- propi oni ¢ aci d
tert.-butyl ester. Prepared fromethyl 3-(3-pethyl-isoxazol-5-yl)-benzoate

[ prepared ByeRasdrom sthyl 5é’ﬁ’ﬁ?‘?“zﬁn(&hHWFﬂhﬂlﬁﬁe{ﬁés[‘EAsﬁmﬁ'@m%mspt

wth a m XWﬂﬂiﬁﬁmbE&-b%@ﬁheétﬂ%téﬁdj:%&é 08 pr&@idur T ih @ b POH AL AL N
CHC13 at 50 C accqrding to Tetrahedron 1984, 46), 2985-2988] Dby treatnent
with |ithi a¥eersolid{Gdpig)acet at e accor di ng to general procedure H (nethod
b). to Cbtained as a yellow solid (2.54 g). M5 (ISP) 302 [(MtH)+]; np
50-56 C. Exgsqpipzdi y Rporg>d 3-t et razol - 1-yl - phenyl ) - propi oni ¢ aci d et hyl
ester. Prepar ed’afrg?ﬁvI -tetrazol -1-yl -benzoi c acid [ CAS- No. 204196-80-5] by
activation vm'tg ii et hyl chl orof ormat e/ Et 3N and reaction with ethyl

mal onat € p £ alt with Et3N and MO 2 in CH3CN according to general
procedure H (nethod a). Obtained as a light yellow solid (211 ng). MS (El)

260 (M) . 3Esa0RKe-HlforOpldnlyB-LoképRopibhiRpbidretidl ityr 3- 0X0- propi oni ¢ aci d
ethyl ester Prepared from 3-chl oro- ft%i ophenecar bonyl chl ori de[ CAS- No.

86427-02-3], by r.eaction wi.th ethyl mal pnate potassiumsalt with Ft3N.and

Mociy | RSP G vant g BuoriansOF BREHE [BepARH SR e fortendThattide

brown oi | (GABN@463¥8-§7E2]) b2@eatirvh) wahGOL34 cit( MvED it] tolued2 ab@AQ]1ey 1- 117

35 a0 OPDE B i a2 S RL SR e BBk T e R o S Lot
10 general procedure H (method a). Obtained as a light yellow solid (3.85 g).

MS (EI) 235 (M™); mp 55-60 °C.
Example H19
3-(2-Imidazol-1-yl-thiazol-4-yl)-3-oxo-propionic acid tert.-butyl ester

Prepared from ethyl 2-imidazol-1-yl-thiazole-4-carboxylate [CAS-No. 256420-32-3] by
15 treatment with lithium tert.-butyl acetate according to general procedure H (method b).
Obtained as an orange oil (12.0 g).

Example H20
3-{2-(4-Methyl-imidazol-1-yl)-thiazol-4-yl}-3-oxo-propionic acid tert.-butyl ester

. Prepared from ethyl 2-(4-methyl-imidazol-1-yl)-thiazole-4-carboxylate [prepared from
20 ethyl 2-amino-4-thiazolecarboxylate (CAS-No. [256420-32-3]) by the following synthetic
sequence: 1.) NaH, 2-isothiocyanato-1,1-dimethoxy-propane, DMF, 23 °C; 2.) aq. HaSO4,
reflux; 3.) EtOH, conc. H2580,, 23 °C; 4.) 30% H,O4, HOAC, 23 °C] by treatment with
lithium tert.-butyl acetate according to general procedure H (method b). Obtained as a
brown oil (8.73 g).

25 MS (EI) 307 (M").

Example H21

3-[3-(1-Methyl-1H-imidazol-2-yl)-phenyl]-3-oxo-propionic acid tert.-butyl ester



WO 01/29012 PCT/ EPOQO/ 09554 -50 Prepared from et hyl 15 April 2004

5- cyano- 2-t hi ophenecar boxyl ate [ CAS- No. 67808-35-9] by treatnment wth
lithiumt®QOLHH3| acetate according to general procedurePSTHRIIALES b) .
Obtained as a yellow solid (6.66 g). M5 (El) 251 (M+); np 78 C. 5 Exanple
H18 3-(5-Cyano-2-fl uoro-phenyl)-3-oxo-propionic acid ethyl ester Prepared
from 5-cyano-2-fl uoro-benzoyl chloride. Jprepared fromdthe correspaonding

nc 0 [ o Hspared BopBetB (g oA ol BideEal P e (GAS-NoMST AL R BRe. a
80 "4 by weagkhORMiftinaitby bl frakeaRoidssiowrheal brovelhireH $hletiod bYDC 2
I n CH3CN according to 10 general procedure HC(rret hod a). btained as a
light yell cﬁ!b'@me#asebgbfafegwlm%@-%é% (MH): rip 55-60 C. Exam |e H19
3-(2-1mdazol -1--yl -thiazol -4-yl)-3-0oxo-propionic acid tert.-butyl ester
Prepared fngmesthgb:.3{{vi-epzpe!l - 1-yl -t hi azol e- 4- car boxyl at e [ CAS- No.
256420-32-31 by 15 treatnent with lithiumtert.-butyl acetate according to

general procedure H (nmethod b).. tained as an orange oil (12.0 g).
Exanpl e mewﬁﬁﬁgﬂlﬁyl ) -t hiazol -4-yl] -3-o0xo0-propionic
acid tert.-butyl ester Prepared from et hyl

2- (4- net hy| Prephdadobf 6-ail-R;2-Hinteth}lef14) @inklivkydnad € [prepared from 20 ethyl
2- am no- 4-t hi azol ecar boxyl ate (CAS-No. [256420-32-3]) by the follow ng
synt hetic H]qucg: 1.) NaH, 2-isothiocyanato-1, 1-di met hoxy-propane, DWVF,
23 C 2) 3@3 804, reflex; 3.) EtOH conc. H2S04, 23 C 4.) 30% H202,
HOAc, 23 C] by treatnent with Ilithiumtert.-butyl acetate according to
gener al pr CElediGrary]-B,2¢ diedtlagl-[1)3] diGkinad-oaes were preparaifrom 3-afy8-378xagpropmid/5
(EI)307(|\4@45 aa%fl.e H21 ¢ . - acid (TEA) in isopropenyl
3-[ 3- ( 1- MetISS AR FRAS 281058 OF GonsnbRy Py T T IBRRroRr s a5t (T4 8 SORF Pt

ester 150 Aptcetat@03 *CA QN30 CheRCPheR) BLUOIBRS, 3151896, The final products were
purified by silica gel column chromatography with hexane/EtOAc.

Method b)

The 6-aryl-2,2-dimethyl-[1,3]dioxin-4-ones were prepared from the tert.-butyl 3-aryl-3-
oxo-propionates by treatment with trifluoroacetic anhydride (TFAA) in a mixture of TFA

15 and acetone at 23 °C according to Tetrahedron Lett. 1998, 39, 2253. The final products were
if necessary purified by silica gel column chromatography with hexane/EtOAc. -

ExampleJ1
2,2-Dimethyl-6-thiophen-2-yl-{1,3] dioxin-4-one.

_ The 3-oxo-3-thiophen-2-yl-propionic acid was prepared from thiophene-2-carbony!
20 chloride (5.3 mL, 50 mmol) and bis(trimethylsilyl)malonate (25.6 mL, 100 mmol) with n- '
~ Buli (1.6M in hexane, 62.5 mL) in ether at —60 °C to 0 °C according to the general
procedure H (method c2). The crude material (7.88 g) was transformed into the title
coi‘npound by stirring in isopropenyl acetate and TFA according to the general procedure J
(method a). Obtained as a yellow solid (4.09 g).

25  MS (EI} 210 (M"); mp 42 °C (dec.).

Example ]2

6-(3-Chloro-thiophen-2-yl)-2,2-dimethyl-[1,3] dioxin-4-one.




Prepared fromethyl 3-(1-nethyl-1Him dazol-2-yl)benzoate [ CAS- No.
168422-44-4] by treatnment with lithiumtert.-butyl acetate18¢ger200d4g to
general rocedure H (nmethod b). Obtained as a light yellow liquid (1.26

Y‘P OM29881. 3 [ (MrH) +]. 5 General procedure (Synt h&?@@&ﬁéﬁé F)
Preparatlon of 6-aryl-2,2-dinmethyl-[1, 3]dioxin-4-ones Mthod a) The
6-aryl -2, 2-di met hy4-[1, 3]di oXi n-4-ones Here prepared from

3-aryl - 3-0x i oni.¢ .acids, and catal. m)unt of onc ., RS04 or
trifluor ggweéfdocgﬁgqi@emh&y -2 A3 OFR-BERA %‘P‘Ciﬁ é‘@é?ﬁ?@“&c T&r ding to
Chem Ph @h%}:h&t&i«:a:l:%ﬁ P chickide X930 ¢, 012 nih6Bland b&@hﬂ@ﬁ&hﬂﬁlﬂi}ma{bﬂﬂaté (Bd6 by

o aryl- %‘%EL o VY STl L RS O S A BT

- 3-aryl - 34t Oxea@éd?&ir@'iékﬁﬁrﬂ rbécdatdH(inethddc 1)/ THd dﬂﬁd@ﬁﬁﬁﬁab(saﬁﬁ‘godfrasde

(TFAA) in a m xt %[l tge 5 and, acetqne,at 23 C accordin }ﬁg ahedr on
Lett. sodEnstyomed intq ther TR RYRFTIRE {fRisePTopEnY, ateials 3P C‘Eﬂfr o by
silica ggkcdringd aﬁﬁl-!rﬂfﬁf&%b?@mm&mb@ atamiabtEaRorahgasplii€2.3 k).

2, 2- Di met hyl - 6-t hi ophen- 2- yl - 1,3] dioxin-4-one. The

3- oxo0- 3-thi en- 2- cid p ared from t hi ophene- 2- car bonyl
20 chl orihéﬁ?}%g i}@x @ﬁ%ﬁ%ﬂﬁ% 9‘(’§ta$? n‘r[éf3 Psilyl)mal onate (25.6 ni, 100
mol) with n- BuLi (1.6Min hexane 62.5 nL) in ether at -60 Cto 0 C

accordingggg?ggg general procedure H (nmethod c2). The crude material (7.88
g) was transtorned into the title conmpound by stirring in isopropenyl

acetate FA agcor,di roc dure J (nethod a). Obtained
as a yel i}’nég %%[%Yﬁ%zﬁs%%%eg@fg’ %b 42 C (dec.). Examle 2
6- (3- Chl oro-t hi ophen 2-yl)-2,2-dimethyl - [ 1, 3]d| oxin-4-one. 1 5 April 2004 -
VWO 014290 ?GT&)EBWEA—Z—)BBBTm-propioniC acid was prepared from 3-cyano-

3-(3-chl gfo0-thi ophe chl oro-
R R
bi s(tri ndB8gInsl, |1)4V.)7rminohahél Egl. (81 mL, 2954 mmol) and LiBr (13.5 g, 154.7 mmol) in

CH,CN at 0 °C according to general procedure H (method c1). The crude material (24.8 g)

was transformed into the title compound by stirring in isopropenyl acetate and conc.

15 H;50, according to general procedure J {method a). Obtained as an orange solid (5.6 g). '

MS (EI) 235 (M™); mp 116-120 °C (dec.).

Example 14
3-(2,2-Dimethyl-6-oxo-6H-{1,3]dioxin-4-yl)-benzonitrile.

The 3-(3—cyano-pheny1)-3;oxo-propionic acid was prepared from 3-cyanobenzoyl chloride
2 (828 mg, 5 mmol) and bis(trimethylsity)malonate (2.56 mL, 10 mmol) with n-BuLi (1.6M
" in hexane, 6.25 mL) in ether at —60 °C to 0 °C according to general procedure H {method
¢2). The crude material (1.04 g) was transformed into the title compound by stirring in
isopropenyl acetate and TFA according to general procedure J {method a). Obtained as a
light yellow solid (0.8 g). '

25 MS (EI) 229 (M™); mp 138 °C (dec.).
Example I5
2,2—Dimethy1—6-(3-1:_riﬂuoromethy1—phenyl)-[1,3]dioxin—4-one.

The 3-oxo—3—(3-triﬂuoromethy1-pheﬁyl)-propionic acid was prepared from 3-
trifluoromethylbenzoyl chloride (10 ml., 67.6 mmol) and bis(trimethylsilyl)malonate (18.2



m., 45.4 mol) with Et3N (12.65 nL, 90.7 mvol) and LiBr (3.53 g, 47.5 mmol)
in CH3CN at 0 C according to general procedure H (nethod clip.Apfih200r ude
material (5.69 g) was 5 transformed into the title conpound by stirring in
i sopr opeW 0128%2at e and conc. H2SO4 according to gener alPGI/ERIMHTSE |
(method a). Obtained as.-an orange solid (2.3 g). M5 (El) 244 (M4) and 246
[(Mt2)+]; np 88-89 C (dec.). Examle 3728-(3-Cyano-thiophen-2-yl)

-2, 2-di net - 3. i.0%1Ln-4-one. tqQ. The . .

3- (3- cyanBH yk% B%Hémégﬁjtﬁ%i@?i S%Fefﬂ) @fﬁbﬁa(%ég’ﬁ#ép@m) i@ atdno-
L hi ?{)hene:iafoafclhﬁ?d g?ﬁiﬂ?kmgﬁ%%b3ﬁn%e&?gﬂ ;Iﬁze@ilit%e)maﬂt;&ﬁal E(t7i’? k: of ﬂe po5 4
is(trine Si onate. .(38. , . 147. Wi . , .
mmol ) and® éfg‘ﬂe‘“% gﬂ s trpRsfoy te thetr W@Bhﬂé‘%&@r‘&?ﬂ{ 9" general -
pr ocedur eadétz(térﬁgdléﬁhcchOH&oﬂin@&?g&Eﬁl bked i8] BrnBthodWd SObhRRE bos T | nt 0

the title conpo y.stirring in isopropenyl acetate and conc. 15 Fosos
accorangY@Sgpgséﬂaga'Bgﬁ-rocedure J (method a). Obtai-ned as an orange solid

(5.6 g. Ms (EI) 235 (M4); np 116-120 C (dec.). Examle 14

3-(2, 2-D me{Ey) 27&-(@.»1’9;@&5—7[7~;a8‘83(d&,9xi n-4-yl)-benzonitrile. The

3- (3-cyano- phenyl ) - 3- oxo- propi oni ¢ acid was prepared from 3-cyanobenzoyl
chloride .20 (,8 nmg, 5 mmol) and bis(trirnethylsilyl)nmalonate (2.56 nL, 10
mol ) wi t R (1.6Min hexane, 6.25 nL) in ether at -60 Cto 0 C
according to general procedure H (nethod <c¢2). The crude material (1.04 g)
was t r ansé-@B+@hdoronpleenylie?,2-ididnethyb ydjdikisy-aiei rring in i sopropenyl acetate
and TFA according to general procedure J (nethod a). Obtained as a |ight

| ' : : (M) d . I
1 S S S Bt Sl
3- 0x0-18- (&loridd (Idanb st Fypim sitrimethylsdpllmatociate (8.6 k. S6d reohol ywith 3-

i fl ' 7.6 o .
bi (t 11 mobRyIE? P arufch 804 PrybdaBae P ot FIPCH, N ar 056 pocoptingpony 0ossa
-53 m, T7gemerabpjocadute HE(BRH0AG1).Mhektdematediald b7l 1 g) Brs {Gnefbrnged ifith ther nnol )
lmr; ¢ gjli?’g\l ?{}e gonalg%\g'ﬁflﬁé&frﬂgg f:P isgfﬂfa{ﬂ?}] aPh&e gﬁi&l cr:oencHI-ﬁ;_gaE _Q&grtﬂlg to g-lt;plgraf rude
: procedure J (method a). Obtained as a yellow-brown solid (8.0 g).

15 MS (EI) 238 (M") and 240 [(M+2)"]; mp 87-88 °C (dec.).

Example J7

6-(3-lodo-phenyl)-2,2-dimethyl-[1,3]dioxin-4-one.

The 3-(3-iodo-phenyl)-3-oxo-propionic acid was prepared from 3-iodobenzoyl chloride
(21.0 g, 78.8 mmol} and bis(trimethylsilyl)malonate (21.0 mL, 82.8 mmol) with Et;N (23
20 ml, 165.5 mmol) and LiBr (7.54 g, 86.7 mmol) in CH3CN at 0 °C according to general
' procedure H (method c1). The crude material (21.9 g) was transformed into the title
compound by stirring in isopropenyl acetate and conc. H SO, according to general
procedure J (method a). Obtained as a yellow solid (9.6 g).

t

MS (EI) 330 (M"); mp 79-80 °C (dec.).
25 Example [8
2,2-Dimethyl—6—(3—triﬂuoromethdxy—phenyl)- [1,3}dioxin-4-one.

The 3-0x0-3-(3-trifluoromethoxy-phenyl)-propionic acid was prepared from 3-
trifluoromethoxybenzoyl chloride and bis(trimethylsilyl)malonate with Et;N and LiBr in
CH;CN at 0 °C according to general procedure H (method c1). The crude material was



obt ai ned 15.4 g) was-transforned into the title conpound by stirring in
i sopropenyl acetate and conc. H2SO4 according to general pri6ogeiLzco4)

(et hod tained as a light 5 yellowsolid (5.3 g). Ms (El) 272 (M);
np 77- 78%?@8%. Exam | e 16 6- (3-Chl oro-phenyl)-2, 2- JPGHERYNEI534 1 3 ]
di oxi n-4-one. The 3-(3-chl oro-phenyl)-3-o0xo-propionic acid was prepared
from 3-chl orobenzoyl 1o chloride (11 m=5485.7 mmol) and

bis(trimethyl silyl)malonate (23.0 niL, 90.0 nmml) with Et3N.(25 nL, 180
mol ) and “L%#%ﬂeeé ingo ghe @tis@maﬁmi byrsticipgiv isapropepyhacstate pndcons. Hy8Qer al

pr 0CedUr @ abtdrREO erferal pradlinfd 1GhGeriBd £, Obhaifidias bnbhadfiSolih (235 P! 1 1 Nt O

the title conmpound by stirring i n isopropenyl acetat onc?™ H2S04

accordi ng |+, procedure (method a). Obtained as a yell ow brown
'sol i d (8.(9&55&?2@5%)@5492%? Jand 240 [ (M+2)+]: np 87-88 C (dec.).
Exanpl e 17 6-(3-10do-phenyl)-2,2-dinethyl- [ 1,3] dioxin-4-one. The

3- (3-i odoEzheplel[y - 3- oxo- propionic acid was prepared from 3-iodobenzoyl
chloride (21.0 g, 78.8 mmol) and bis(trinethylsilyl)mlonate (21.0 ni,

& D A i L 0 B 8 B )

material (21.9 g) was transforned into the title conpound by stirring in
i sopr openPremesitfatre 3amch-3-pyridin-2$Dpraydoie diid §piepa@a fRnal-ad

€ J
thod a). Obtai || .| .6 CMNB, (El ik T
(7313 80 C ? a@f‘?“?"l‘%@%ﬁ%ﬁﬁi%‘?@’@ﬁ‘ ﬂ%ﬁ?‘i 125" Féngﬁm%JSbW%}%Wé% 1) -
[ 1,31 di 622&54—1@95}. by;l'tln_a}ul’:ﬁeﬁm@rtB' ?ée&eﬁdf, thlmlammwmhl ?égrdﬁmeb fj&’éeheﬁ! PRicedhre aci d
I = Il uor (0) Z0 C ori de an
\Q'?i(f:?%5§’§F‘iﬁ°§%ﬁ?‘?@ﬂ8ﬁ&f%w§a‘n¥ﬁa§éﬁf ndyLI Er in CH3CN at 0 C according.

to general procedure H (method cl). The crude material was 15 April 2004
WO 01/1R90MS (BIIZEH0O709554 -54 transformed into the title compound by
stirring in isopropenyl acetate and conc. H2SO4 according to general

pr ocedur eﬁaéﬂgiﬂpd a). Obtained as an orange solid (2.27 g).
6-(3-Imidazol-1-yl-phenyl)-2,2-dimethyl-{1,3) dioxin-4-one.

The 3-(3-imidazol-1-yl-phenyl)-3-oxo-propionic acid was prepared from 3-(1H-imidazol-
1-yl)benzoyl chloride hydrochloride [prepared by treatment of 3-(1H-imidazol-1-

15 yl)benzoic acid (J. Med. Chem. 1987, 30, 1342; CAS-No. [108035-47-8) with SOCl,) and
bis(trimethylsilyljmalonate with Et;N and LiBr in CH;CN at 0 °C according to general
procedure H {method c1). The crude material was transformed into the title compound by

stirring in isopropenyl acetate and conc. H,SO, according to general procedure J (method
a). Obtained as an orange semisolid (617 g).

20 MS (EI) 270 (M™).

Example J11
2,2-Dimethyl-6-(3-methoxy-phenyl)-[1,3]dioxin-4-one.

The 3-(3-methoxy-phenyl)-3-oxo-propionic acid was prepared from 3-methoxybenzoyl
chloride (10.3 g, 60.4 mmol)} and bis(trimethylsilyl)malonate (16.2 mL, 63.4 mmol) with

25  Et3N (17.7 mL, 127 mmol) and LiBr (5.77 g, 66.4 mmol) in CH;CN at 0 °C according to
general procedure H (method c1). The crude material (6.38 g) was transformed into the
title compound by stirring in isopropenyl acetate and conc. H,SO, according to general
procedure J (method a). Obtained as 2 yellow oil (640 mg).



MS (EI) 288 (Me); np 49-54 C (dec.). Exanple 19 2, 2-Di net g A&l 2004
-pyridin-4-yl- (1,3 ] dioxin-4-one. Prepared from

3- 0x0- 3- pWQ M3V y| - propi oni ¢ acid [ prepared from 4- acet yPEYEPHI/9354
magnesi um net hyl carbonate and CO2 in DMF at 120 C according to Journal of
Antibiotics 1978, 31, 1245] by treatment3With acetone, TPA and TFAA

according taq neral procedure J (nmethod b). Cbtained as a white solid
(1.3 g). 16@/%165%’&?5 t«ﬁﬁi& éndé‘éarkéMéNﬁ@ﬂ-
6- ( 3- 1 m dazol - 1-yl - phenyl ) -2, 2-di met hyl - (1, 3] di oxi n-4-one. The

3-(3-1 m dazambig/jizphenyl ) - 3- oxo- propi oni ¢ acid was prepared from
3-(1H i mdazol - 1-yl)benzoyl chloride hydrochloride (prepared by treatnent

of 3-(1Himdazol -1 15 yl)benzoi ¢ acigd U Md. Chem 1987, 30, 1342; CAS- No.
(108035- 47%%@%%&321}&@“ enﬂ(ﬁ@[(l@:!&%’flhwgﬁ yl)mal onate with Et3N and
LiBr in CH3CN at 0 C according to general procedure H (nmethod cl). The
crude mat erfial3-(Raitis-phenyl)-Brttoiprbpiohlteicid tettebagiederithsrepaséd o™y i N

(ot hod > 2y BRI SHIA 7 e B SB1 FEIE b Tghlonato POURRTERY (596
(1) SO v 208 5 st s s sy o
3 et oy b @HTHIIE PR STRHRF LB L GBOG i st ghateial (5,08 g} we

11t s i ot Ay GRS (35 T 27
procedur e ﬁ%ﬁéf%&e%ﬁ?l?ﬁ@wmu%bﬁﬁtegggwdﬁw%%i ¥-/Rea- trgnsf or?red into
the title conpound by stirring in isopropenyl acetate and conc. H2S04

accordi ng tdS ENeanlM prmapadon1e7 IC.(nethod a). Cbtained as a yellow oil (640

.15 April 2004 WD 01/29012 PCT1EPOO/ 09554 -55 Ms (I1SP) 235 [ (M+H) 4]
and 252 [ (JvitN x] . Exanple T12 2, 2-Di nethyl-6-(3-nitro-phenyl)-[ 1, 3]
di oxi n-4- on&tinﬂ@m

2,2-Dimethyl-6-(3-[1,2,4}triazol-1-yl-phenyl)-[1,3]dioxin-4-one.

The 3-0x0-3-(3-]1,2,4]triazol-1-yl-phenyl)-propionic acid tert.-butyl ester was prepared
from 3-{1,2,4]triazol-1-yl-benzoic acid methyl ester [CAS-No. 167626-27-9] by treatment

15 with lithium tert.-butyl acetate according to general procedure H (method b). Prepared
from (Example H6) by stifring in TFA/acetone with TFAA according to general procedure
J (method b). Obtained as a yellow solid (539 mg).

‘MS (EI) 271 (M™).
Example ]14
20  6-(2-Imidazol-1-yl-pyridin-4-yl}-2,2-dimethyl-[1,3]dioxin-4-one.

Prepared from 3-(2-imidazol-1-yl-pyridin-4-y1)-3-oxo-propionic acid tert.-butyl ester
(Example H5) by stirring in TFA/acetone with TFAA according to general procedure J
(method b). Obtained as a brown solid (10.8 g).

MS (EI) 271 (M™); mp 151 °C (dec.).

25 Example J15

2,2-Dimethyl-6-[3-(2-methyl-imidazol-1-yl}-phenyl}-{1,3]dioxin-4-one.



The 3-(3-nitro-phenyl)-3-o0oxo-propionic acid tert.-butyl estey AMASoP4 epar ed
from3 5 nitrobenzoyl chloride (2.71 g, 14.6 mmol) and tert.-butyP mal onat e
pot assi unOMH2*PE 0° g, 30.0 rnnol) with Et3N (4.5 nl, 32.BCHEPWOPSHnd

MCl 2 (3.48 g, 36.52 mmol) in CH3CN according to general procedure H
(method a). The crude material (3.88 g)*éés transfornmed into the title

conmpound by stirring._i FAl acetone with, TEAA according.tq ner al
procedur e g”?ﬁ%ﬁﬁ%?dgéy f}'@P&%XEW@&Z@‘;QMPE\%P@%‘B‘O(EO%@w ?ggéerﬁg"{tﬂl) 249
(M); np lésferXExartple H)DyBLieridd b PEALaddrred wiyh TOAA3clorlling thlgeneral procedure J
triazol-| é’lgtghg ?/(%) L\V% 3% d! oxi récé&gngs The 3-o0xo0-3-(3-[

1,2, 4]tria ?-?ﬂ-g - Ohatnst s b Peige sl i% tert.-butyl ester was prepared
from3- [ 1,2,4] triazol-Il-yl-benzoic acid nethyl ester [CAS-No.

167626- 27- ®fS (BY) 28addTienip' 12283CwWi th lithiumtert.-butyl acetate according to
general procedure H (nmethod b). Prepared from (Exanple H6) by stirring in
TPA/ aceéon xvm' t.h ‘Ig:AA according to general procedure J (nethod b).

bt ai ned & wsolid (539 ng). "Ms (El) 271 (M). Exanple 114 20
6-(2-1mdazol -1-)I-pyridin-4-yl)-2,2-di nethyl-[1, 3]di oxi n-4-one. Prepared
from 3- ( 2- ¢fR de2inbethyly$-opy6Hd | N3 }dioxin-4 3] pEmridineicnbeniadied tert. - butyl

ester (Exanple H5) by stirring in TFA/ acetone with TFAA according to

() 271" R ot 3 R 48 rtiainBYB A0, Bl B0, 3R:blipt e tetmplt®

[ 3- ( 2- met hiAL0) by dixziok-ih IyMacmaayvﬁth-TE{AaAl?dam]dmg wgenerdl priceddre]d (Apthdd 004
WD 0112901 P 5

3-[3-(2- mékgﬁ%d%sg%o%n%&ﬁ Eﬁ%(ﬁ@ﬁeﬁ]r fa3- o>r<gtnpr opionic acid tern.-butyl

ester (Exanple H3) by stirring in TFA/ acetone with TFAA according to
gener al10pr MSELy 2B0XM orepH3a °B)decCbt ai ned as a beige solid (2.13 g). M
(El') 284 (M); nmp 122 C. 5 Exanple 116 4-(2, 2-Di net hyl -6-oxo0-6H [ 1,3 ]
di oxi n-4-yl)-pyridine-2-carbonitrile. .

M

General procedure X (Synthetic Scheme B)

Preparation of {2-[3-aryl-3-0x6»propionylamino]~4—aryl-phenyl}-carbamic acid tert.-butyl
ester by reaction of (2-amino-4-aryl-phenyl}-carbamic acid tert.-butyl esters with ethyl or
15  tert.-butyl 3-aryl-3-oxo-propionates or 6-aryl-2,2-dimethyl-{1,3]dioxin-4-ones; also 3-
aryl-N-(2-nitro-4-aryl-phenyl)-3-oxo-propionamides by reaction of 2-nitro-4-aryl-
phenylamines with 6-aryl-2,2-dimethyl-[1,3]dioxin-4-ones. )

A mixture of the (2-amino-4-aryl-phenyl)-carbamic acid tert.-butyl ester or 2-nitro-4-aryl-
phenylamine (1.0 mmol) and the ethyl or tert.-butyl 3-aryl-3-oxo-propionate or 6-aryl-

20 © 2,2-dimethyl-[1,3])dioxin-4-one {0.8-1.5 mmol) was refluxed in toluene (4-8 mL) until
thin layer chromatography indicated complete consurﬁption of the minor component. The
solution was allowed to cool to 23 °C, w;rhereupon the product generally crystallized (in
cases where crystallization failed to appear it was induced by addition of hexane or the
entire reaction mixture was directly subjected to chromatography). The solid was filtered

25  off, washed with ether or mixtures of ether/hexane and dried in vacuum to give the {2-[3-
aryl-3-oxo-propionylamino}-4-aryl-phenyl}-carbamic acid tert.-butyl esters or 3-aryl-N-
(2-nitro-4-aryl-phenyl)-3-oxo-propionamides, which was used directly in the following
step or - if necessary - was purified by recrystallization or by silica gel column

chromatography.



Prepared from 3-(2-cyano-pyridin-4-yl)-3-0x0-propionic aci dlStA?;grﬁ opfAt Yl
ester (Exanple H10) by stirring in TFA/ acetone wth TFAA according to
general pPOB&AYE J (nethod b). Obtained as a brown sol i P¢BER®W/AY334 10 MBS
(El') 230 (M); np 132 C (dec.). GCeneral procedure K LSynthetic Schene B)
Preparation of {2-[3-aryl-3-o0xo-propi onyl3dm no] - 4- aryl - phenyl } - car bani ¢
acid Cert. -but ester by reaction of (2-am no-4-aryl-phenyl)-carbamc
acid tert.%ﬁ—e—ﬁters with ethyl or 15 tert.-butyl

3-aryl - 3- oxo- propi onates or 6-aryl -2, 2-:dinethyl-[1,3]dioxin-4-ones; also
3- aryl - N- (2{3i(3Cyaflo-phithyl PBRYL progic¥Rmking EQB«%’GFQ' 1¥arb@REd 4Gd 1ef -
2-nitro-4- Sar{ -( -;)Cﬁgny an‘i):]gs W tﬁh g-dgpr?yl -2, }Zl-di e hgl?yﬂ 1, 3] di oxi n- 4- gr?(?g. A
m xture of ¢iffe (2-am no-4-aryl - phenyl)-carbamc acid tert.-butyl ester or
2-nitro-4-aryl- phenylamne (1.0 mmol) and the ethyl or tert.-butyl

3- aryl - 3- oReeparedfrOM AL Andhod-iady! phefyld-carbdinTB A A tert.-Hutpl died XERmAp10 B2)

(0.8-1.5 s_refluxed ipn toluepne (4-8 L) until _thin |ayer

chr omat dg ?@i@{)ﬂm E‘&?‘@ga%cg?ﬁgg & @%Bﬂ?&’bﬁ% 198RS PPICRE %ﬁqﬁhylc?é??b &R0 4rhe
sol uti on wafmel) kesseding €o €REenéral P cédurdie OReAAM ieylhRdBEd (AeRRral |y
crystallized (in cases where crystallization failed to appear 1t was

i nduced by L4y -hexane Rfire reaction mxture was directly
subj ect ed P@d@#jo%[g%‘#‘g@hﬁ?‘?d%e@ﬁﬂ@ s R 45 of f, washed with
ether or m xtures of ether/hexane and dried in vacuumto give the {2-[3-
aryl - 3- oxoEpample®®y| am no] - 4- aryl - phenyl }-carbam c acid tent.-butyl esters
or 3-aryl-N (2-nitro-4-aryl-phenyl)-3-o0xo-propi onam des, which was used
cdirectly i |l owm ng,, step or - if ne sary ,-..wa urified by .
Feoryst ul | E I T Tmeth ol 3B b ionisi b SR bl gihatisasd  wo
01/ 29012 PET.Hadd/e0b54 -57 Exanple Ki {2-

[ 3- (3- Cyano- phenyl ) - 3- oxo- pr opi onyl am no] - 4-i odo- phenyl ] - carbam ¢ acid

tert.-but - aML0Q- 4 | -ph | ),- i id
ort - bt yfrepsieaton (£ SBAAS dnl ARl L Ay bl BRLPRRLS 2!
3- ( 3- cyanothaew)t 52 8(234 ang OFpnoml carsld-(2, 24dimlethyb t erxoft (84 1 jijdio#ini4-yhrol )

accor ding L. ANe ASRolAbL Bl 08I K COAASH AR ELLON ROLA: (R 2 9

Obtained as a hight yellow solid (260 mg).

15 MS (ISP) 480 {(M+H)"], 497 [(M+NH,)"] and 502 [(M+Na)*]; mp 168-170 °C (dec.).
Example X3 -

{3-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-4'-methoxy-biphenyl-4-yl}-carbamic
acid tert.-butyl ester.

. Prepared from (3-amino-4'-methoxy-biphenyl-4-yl}-carbamic acid tert.-butyl ester
- 20 (Example G5) and 3-(2,2-dimethyl-6-oxo-6H-[1,3]dioxin-4-yl)-benzonitrile (Example J4)
according to the general procedure K. Obtained as a light brown solid (207 mg).

MS(ISP) 486 [(M+H)"], 508 [(M+Na)*] and 524 [(M+K)*]

Example K4

{2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-4-thiophen-3-yl-phenyl}-carbamic acid
25 tert.-butyl ester.

Prepared from (2-amino-4-thiophen-3-yl-phenyl}-carbamic acid tert.-butyl ester
(Example G6) and 3-(2,2-dimethyl-6-ox0-6H-[1,3]dioxin-4-yl)-benzonitrile (Example J4)



Exanpl e K2 15 April

{2-] 3-(3-%/(9an0 henyl ) - 3- oxo- pr opi onyl am no] - 4- phenyl et hynyl - pﬁleny?d}- car bam
ic acid 12 butyl ester. Prepared from PCT/EP00/09554

(2-am no- 4- phenyl et hynyl - phenyl )-carbam c acid tert.-butyl ester (Exanple
&) (214 ng, 0.7 nmol) and3(22d|rrethy~'t&'6 ox0- 6H-[ 1, 3] di oxi n-4-yl) -

benzonitrile l.e J4) (250 1 mmol) accordl ng to the general
procedur e R?Co("%ﬁgg#&ﬁeggr Pqucgﬁr%ﬁw ebas ybreypeo }%flo’*l@o ¢ nssdycrugdyp

[(MH) 3], 49helrlebd 4\&% Brlanilel7502 [ (MNa)*]; np 168-170 C (dec.). Exanple
K3 ( 3- [3 ( 3- Cyano- phenyl ) - 3- oxo- pr opi onyl am no]

- 4' - met hoxy- bi | -4-yl}-carbamc acid ter-t.-butyl ester. . Prepared
f-rom ( 3- anéﬁ%m&h—ﬁ%t hoxy- bi phenyl -4-yl)-carbamic acid tert.-butyl ester 20 -

(Exampl e GB) and 3-(2, 2-di met hyl - 6- oxo- 6H[ 1, 3] di bxi n-4-yl)-benzonitrile
(Exanpl e J4)- [3@@@15 ehy])-BRsxogSIpI Gyldahiae pAYfueanko-yObha IR dar®amic dddht
brown sqlid ‘.2b mgg kv ’?I SP) 486 [(MH—|) +] ﬂMZ{SOS [(K;Eﬁla) t}?}aand %124 [ ( M-K) +]
Exaerl e5K4tCI° tYl €1,

{2-[3- (3- Cyano- phenyl ) - 3- oxo- pr opi onyl am no] - 4- t hi ophen- 3-yl - phenyl } - car bam
ic acid 29répafdd. fromit(2landiab of-furlli-@PArsinfl) @ETbamic acid tert.-butyl ester (Exa

(2-am no- 4- ) c.aci ert es r

o) and 3. B3 B aecnimalis it i %m%ﬁi}dﬁrm edt IEG&WE’P%
J4) 15 Aprtdﬂﬁcgaﬁemmoead@amebaﬁéﬂw FvdebB7aGREY ding to the general
procedure K. (htained as a brown solid (104 ng) and uSed crude in the next
step (Exa

{2-13-(3- &igg%}n‘g%ﬁw =0 é%#%’*’MI]MWIWﬁ eln 2-yl - phenyl } - carbani c
acid 5 tert.-butyl ester. Prepared from

(2- am nio- 4Ekample X vyl - phenyl )-carbanmic acid tert.-butyl ester (Exanple G7)
and 3- (2, 2-di met hyl - 6- oxo-6H[ 1, 3] di oxi n-4-yl)-benzonitrile (Exarrple J4)

R e i S e

ester

Prepared from (3-amino-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example G9) (250
mg, 0.88 mmol) and 3-(2,2-dimethyl-6-ox0-6H-[1,3]dioxin-4-yl)-benzonitrile (Example

15 J4) (243 mg, 1.06 mmol) according to the general procedure K. Obtained as a white solid
(324 mg).

MS (ISP) 456 [(M+H)"]; mp 168 °C (dec.)
Example K7

. {2-{3-(3-Iodo-phenyl)-3- oxo-propmnylammo]-4-pheny1ethyny1 phenyl}-carbamic acid
- 20 tert.-butyl ester.

Prepared from (2-amino-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester
(Example G2) (1.0 g, 3.24 mmol) and 6-(3-iodo-phenyl)-2,2-dimethyl-[1,3)dioxin-4-one
(Example J7) (1.78 g, 3.57 mmol) according to the general procedure K. Obtained as a light
yellow solid (1.9 g).

25 MS(ISP) 581 [(M+H)"] and 603 [(M+Na)"]; mp 193-195 °C (dec.)

Example K8

{3-[3-(3-Azido-phenyl)-3-oxo-propionylamino]-biphenyl-4-yl}-carbamic acid tert.-butyl

ester.



i o Exanpl e K6 _ _ _ 15 April 2004
{3-[3-(3-Cyano- phenyl ) - 3- oxo- pr opi onyl am no] - bi phenyl 4-yl}-carbam c acid
tert.-butWO®ELPE2, Prepared from (3-am no-bi phenyl - 4-yl ) - caoseptiomossai d
tert.-butyl ester (Exanple &) (250 ng, 0.88 mml) and

3- (2, 2-di met hyl - 6- oxo- 6H-[ 1, 3] di oxi n-4-yA%~benzonitrile (Exanple 15 J4)
(243 ng, 1,06 ) accor din genera cedure K Cbt al ned as a
white soli §T€ 3n‘iﬁlm k‘?‘%’lb)“ %631[b rw% gster (Exrample GG mg- k7

{2-[3-(3-1 asaohhaapl(3- @wﬁh@{y@pswlp%’?x@ﬁicﬁrﬂm}mé&@i (rmoyxh Bhﬁﬂ%‘l,} car bam
c acid 20 tert gutyl

(2- ami no- 4 PRHRAFEA ?W?ﬁ?ﬁi?)ﬁé?ﬁ?lyg ot Gﬁ‘@’&&@”’t%ﬁ L34 uging tra meceqiEganyl e

&) (1.0 gdes%ngéd mrwrb:hea@dwsvs 290, method A; MS (EI) 233 (M* ding to th 1
6- ( 3-i odo- phen -dj rnet hyl - [m 3] di oxi n(4)one( (Bxanpl e 239y (878" g,

3.57 m’réI)Pé‘?,"@éWifIﬁ Phtainedas yepmnge sPidB64ma. K. ot ai ned as a |ight
yellow solid (1.9 g). 25 M5 (ISP) 581 [ (MtH)+] and 603 [(M-Na) +]; np

193-195 C (sledasy) 4@@@1@)%&“94 [(M+Na)"]
{3-[3-(3-Azi do- phenyl) - 3- oxo- propi onyl am no} - bi phenyl -4-yl }-carbam c acid

tert.-buty esterK 15 April 2004 WD 01/29012 PCT/ EPOO/ 09554 -59 Prepared
(3-am no-b 8 -yl)-carbam c acid tert.-butyl ester (Exanple &) (569
ng, 2 mmol) and 3-(3-azi do-phenyl)-3-o0xo-propionic acid ethyl ester (700

, 3 mmol {3-[p(Biand phepy)-3-@oH E@yiho B0 udi - 134
Lrgsgi ng the { H}:rg re ghs?r‘r? bed |§@ghﬁit?he5|gp 1993@@21'8?115}%\9[)?}13 Afar%/%%%El) )
233 (M)) g gg u?iﬁylteﬁtefhe gener al 5 procedure K. Obtained as an orange
solid (367 nmg). M5 (ISP) 472 [(M+H)+1 and 494 [(MtNa)*] Exanple K8 { 3- [

3- ( 3- CymnoPpipared from33 extinpr2)p'i-diflyibaysybiphenyl-4-yl)-carbamic acid tert.-butyl ester

from (2 anfhgnste GRIE Mo moe B ERUG 4.0 drosfiberosott oo Lo
benzonitrile (Example J4) (115 mg, 0.5 mmol) according to the general procedure K.
Obtained as a white solid (53 mg).

MS (ISP) 492 [(M+H)"]; mp 118 °C.
15 Example K9

{2- [3—(3-Cyanp-phenyl)-3-oxo-propionylamino]-4—furan—3~y1—phenyl}-carbamic acid
tert.-butyl ester.

Prepared from (2-amino-4-furan-3-yl-phenyl)-carbamic acid tert.-butyl ester (Example
G11) and 3-(3-cyano-phenyl)-3-oxo-propionic acid ethyl ester (Pol. J. Chem.1978, 25)
20  according to the general procedure K. Obtained as an orange solid (460 mg).

MS (ISP) 446 [(M+H)*], 463 [(M+NH,)*] and 468 [(M-+Na)"]

Example K10

{2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-4-naphthalen-1-yl-phenyl}-carbamic
acid tert.-butyl ester.

25 Prepared from (2-amino-4-naphthalen-1-yl-phenyl)-carbamic acid tert.-butyl ester
(Example G14) and 3-(2,2-dimethyl-6-0x0-6H-{1,3]dioxin-4-yl)-benzonitrile {(Example
J4) according to the general procedure K. Obtained as an off-white solid (92 mg) and used
crude in the next step (Example 20).



(Exarrpl e 49) (160 ng, 0.5 mmol) and 15 April 2004

3-(2,2 d| rneth | - 6-0x0-6H-[1, 3jdioxin-4-yl)- benzonitrile (Exanple J4) (115
ng, 0.5 12¥8brding to the general procedure K. Obt ai REIERGVBISHAI t e
solid(53 rrg) MS (ISP) 492 [(MtH)']; np J18 C. 15 Exanple K9 {2-

[ 3- (3- Cyano- phenyl ) - 3- oxo- pr opi onyl ari no]-"4- f ur an- 3-yl - phenyl } - car bani ¢

acid tert l-gster. Prepared from
(2-am no- 4%“0%%%I -phenyl) carbam c acid tert.-butyl ester (Exanple

Gl) and 3-(3-c ano phenyl%r - 0X0-propionic acid ethyl ester (PoL J.
Chem 1978, {243 ﬂyaaeprcwl §-axo-prhpicgeheriab] -grihizeo2-glethyngbphenytidcabaraic
orange sol (I1SP) 446 [ (MtH)+], 463 [(M-NH4) +] and 468

[ { MtNa) +] hég(té%%ﬁ%eéte 2- [3-(3-Cyano- phenyl) 3- 0ox0- pr opi onyl am no]

- 4- napht hal en- - phenyl } - car bamc acid tert.-butyl ester. 25 Prepared
from (2- arrPrﬂPa @ht(ﬁaham%@nﬁazph@wwﬂ)}rmphanﬂt cabamhid axid tert byl estat er

( Exanpl Inmat hyl d - benzgnitrile

(Exanpl§ Gg%@ggﬁéféga?% Or% l-Hl;(m%)er§1X3'0E) lE% n(]jd gﬂenkﬁ)%cﬁ %P %%F}do%g agig ethyl

of f-whi t e e6td @ol QZChvg’}1%5('ﬁd25)s(éﬁmgcﬂﬁdmmnl)taheordmgttoshegméﬁipmbd&u&(ﬂ 15
ril 2004q -60 Exanpl e K11 2 - 3- (3 -

éypan o -phe b%@é@%%@gﬁgw%fggé%ggggm n o] -Zp-thiazol{ of - 2[yl et h§/nyl

-phenyl } - carbamic acid tert.-butyl ester. Prepared from

(2- ani no- 4M9nﬂ§1%)04372[(W)h1mW 13;5h°éfhyl) carbamic acid tert.-butyl ester 5

(Example G 1) (89 ng, 0.28 nmol) and 3-(3-cyano- phenyl) - 3- 0xo- propi onic

aci d et hyl Exﬁ-ﬁﬁlglKl(zPOL J..Chem 1978, 25) (74 ng, 0.34 mmvol) according to
t he general procedure K. (Cbtained as a light yellow solid (129 ng). M

(1SP) 487CL:1( Madlﬁl np, 131 C Exarrpl e K12 10
{2-13-(8 FpHbippRes2yYl 33 we-propisiryiamiani -Adatyridinpdrylgphendd}-garbeimdny | }
-carbam ¢ aghdtIRith bt yl ester.

Prepared from (2-amino-4-pyridin-2-yl-phenyl)-carbamic acid tert.-butyl ester (Example
G17) and 6-(3-chloro-thiophen-2-y1)-2,2-dimethyl-[1,3]dioxin-4-one (Example J2)
according to the general procedure K. Obtained as an amorphous brown solid (145 mg).

15 MS (ISP) 472 [(M+H)"} and 494 [(M+Na)*]

Example K13 -

{2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-4-pyridin-2-yl-phenyl}-carbamic acid
tert.-butyl ester,

_ Prepared from (2-amino-4-pyridin-2-yl-phenyl)-carbamic acid tert.-butyl ester (Example
. 20 G17) and 3-(2,2-dimethyl-6-oxo-6H-[1,3]dioxin-4-yl)-benzonitrile (Example J4)
according to the general procedure K. Obtained as a light brown solid (90 mg).

MS (ISP) 457 [(M+H)"] and 479 [{(M+Na)*].

Example K14

[3-(3-Oxo-3-thiophen-3-yl-propionylamino)-biphenyl-4-yi]-carbamic acid tert.-butyl
25  ester :

Prepared from (3-amino-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example G9) (144
mg, 0.51 mmol) and 3-0xo-3-thiophen-3-yl-propionic acid ethyl ester (FR 7191887)



Prepared from (2-am no-4-pyridin-2-yl-phenyl)-carbam c aci dig gl oot yl
ester (Exr‘gy Gl7) and

6- ( 3- chl oM $¥1%8Bhen- 2-yl ) - 2, 2- di net hyl - [ 1, 3] di oxi n- 4- one PERNERGIESIH)
according to the general pr ocedure K. Oontai ned as an anor phous brown solid
(145 ng). 15 MB (I1SP) 472 [(MrH)*] and 494 T(MtNa)}] Exanple K 13 .

{2-[3-(3- :
e byridi ?‘Qﬁrﬁg 28 o SRR, BRRAR Wocedure K. Obtained g5 yellow fogm
( 2- ani no- 4{p§* ingd.n- 2- yi - phenyl ) - carbamc amdtert.-butyl ester (Exanple

20 G1l7) and 3 - (2,2-dinmethyl-6- oxo- 6H [ 1,3] dioxin -4-yl)-benzonitrile

(Exanpl e J‘}\)ISS}S?W@B tenytine general procedure K. Obtained as a.light
brown solid (90 ng).T% ?{I)gP) 457 [(M+H)fi] and 479 [(MtNa)}]. Exanple K14

[ 3- (3- Oxo- 3-t hi gphen- 3-yl - propi onyl am no) - bi phenyl -4-yl] -carbamc acid
tert.-butyExempleKty prepared from (3-ani no- bi phenyl -4-yl)-carbam ¢ acid
tert.-butyl ester (Exanple &) (144 ngy, 0.51 mol) and

IS S R S AN g e R S0 g

general pr de&deyiE $8teT ot ai ned as a yel low foam (181 ng). MS (I SN) 435
[ (MtH) +] . Exanple K15 s

{3-[3-(3-Cr élilﬁ‘aﬁﬂ()s ﬁn%%'nﬁaaymmhé}m%}n-%arwﬁﬁw&d Rirfpeny kstdr Vi } - carba

d
S o o 3(33%?539%% SRy P2 s - et o -y borgpnisle dExarpBitamp o
Q20) and 34 Pacloflineidthl ghredN Prédddhre IB1OKtRY%H As 4 viskduske Rzt 2bb g Exanpl e

J4) according to the eneral procedure K.. Cbtained as a viscous orange oil

Exanpl a1 87 BEpAE7L Mﬁw%*? Vel b B2 570, ooy

-2' -met hyl - bi phenyl -4-yl }- carbamic acid tert.-butyl ester..
Example K16 _.

{3-[3-(3-Chloro-thiophen-2-yl)-3-oxo-propionylamino] -2'-methyl-biphenyl-4-yl}-
carbamic acid tert.-buty] ester. '

Prepared from (3-amino-2'-methyl-biphenyl-4-yl)-carbamic acid tert.-butyl ester
15 (Example G23) and 6-(3-chloro-thiophen-2-yl)-2,2-dimethyl-{1,3]dioxin-4-one (Example
J2) according to the general procedure K. Obtained as a viscous brown oil (154 mg).

MS (ISP) 485 [(M+H)"], 507 [(M+Na)*] and 523 [(M+K)7].

Example K17

{4-Benzoyl-2-[3-(3-chloro-phenyl)-3-oxo-propionylamino]-phenyl}-carbamic acid tert.-
20 butyl ester.

Prepared from (2-amino-4-benzoyl-phenyl)-carbamic acid tert.-butyl ester (Example G24)
(205 mg, 0.66 mmol) and 6-(3-chlore-phenyl)-2,2-dimethyl-[1,3]dioxin-4-one (Example
J6) (174 mg, 0.73 mmol) according to the general procedure K. Obtained as a brown foam
(232 mg).

25 MS (ISP) 493 [(M+H)"].



Prepared from (3-am no-2'-net hyl - bi phenyl -4-yl)-carbam c acj but yl
ester 15 &VExa |l e &3) and Cf5dA§rﬁ5604
6- (3- chl oP® P¥°8Fnen- 2- 71 ) - 2, 2- di et hyl - [ 1, 3] di oxi n- 4- one PEXERM/55412)

according to the general procedure K Obtajned as a viscous brown oil (154
ng). M5 (ISP) 485 [(M+H)t ], 507 [(MrNa)ﬁ;Hand 523 [ (M+K)+]. Exanple K1 7

{4- Benzoyl E?(éz&ﬁ%e(lgfﬁcm orr o- phenyl ) - 3- oxo- propi onyl am no] - phenyl } - car bam c

acid tert.-* ester. Prepared from

(2-am no- 4-benzoyl - phenyl )-carbam c acid tert.-butyl ester (Exanple &4)
(205 g, OibBenrayl2-Bnth-erane-piknyl) ¢-prepydpiorylanitiofethenyl}arbaini anid terd- one
(Exanpl e %ﬁgrl(:s"tZr‘} ng, 0.73 mmol ) according to the general procedure K
(Cbt ai ned as brown foam (232 ng). 25 Ms (I1SP) 493 [(M:H)+]. 15 April 2004
WD 01129012 PCT/ EK00109554 62 Exangée K18 {4- Benzoyl - 2-

[ 3- ( 3- cyan&remised frymd2caraingr bperseyl-phenyb} carbtminacid watr-batyl estexd ExhrnpletG24)
butyl este g -e@nd, 00~ 7@V |) - ' i

Cort. - bty Aot ey Emalp Ihd SR ey, G BRIES o BERenl: £ BRN PR

3- ( 3- cyano Ghaenlpl $, 28 dX B2 mgobibmimoldefadrding yo thegeseral Pokcedure KODbAineixgs,

25 313 ding to the general procedure K Obtained as a
i z;hg yel rg&/h‘i%eﬁ?‘&’%‘%@ﬁgw}s ?I SP) 4849[ ( M+H) +f, 501u[ ( MENH4) +] | and 506
[ (MtNa) }]; 168 Cédec.%+ 9 Exanple Ki 10 .

[ 4- Benzoy| MS {ISPL4& BMHH b pntd-[OMHNEA S barch §0GabMrdYa) hewgy 168 %atdeadi ¢ aci d
tert.-butyl ester. Prepared from (2-am no-4-benzoyl - phenyl)-carbamc acid

tert.-but ygxg,gbngl(gExarrpl e.&4) (259 ng, 0.5 mml) and

2, 2-di met hyT-6-thi ophen-2-yl -[ 1, 3] di oxi n-4-one (Exanple J1) (135 ng, 0.55
mol ) accordi ng t? the general procedure K ptained as a |ight yellow
solid ¥s E%—@g I-2-(3-o0x0-3-thiophen-2-yl-propionylamino)-phenyl]-carbamic acid tert.-butyl

ester.

Prepared from (2-amino-4-benzoyl-phenyl)-carbamic acid tert.-butyl ester (Example G24)

{259 mg, 0.5 mmol) and 2,2-dimethyl-6-thiophen-2-yl-[1,3]dioxin-4-one (Example J1)

(135 mg, 0.55 mmol) according to the general procedure K. Obtained as a light yellow solid
15 (60 mg).

MS (1SP) 465 [(M+H)"]
Example K20

{3-[3-(3-Chloro-thiophen-2-yl)-3-o0xo-propionylamino]-biphenyl-4-yl}-carbamic acid
tert.-buty] ester.

20 Prepared from (3-amino-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example G9) (100
mg, 0.35 mmol) and 6-(3-chloro-thiophen-2-y1)-2,2-dimethyl-[1,3)dioxin-4-one
{Example J2) (95 mg, 0.39 mmol) according to the general procedure K. Obtained as a
white solid (127 mg).

MS (ISP) 471 [(M+H)"}; mp 165 °C.
25 Example K21

| {3-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-3'-methoxy-biphenyl-4-yl}-carbamic
acid tert.-butyl ester.



(%) (| SP) 465 [(NH'H) 1 Exarrpl e K20 - 15 April 2004
{3-[3-(3-Chl or o-t hi ophen-2-yl) -3-o0xo- propi onyl an nol

- bi pheny| YR WP arbaric acid tert.-butyl ester. 20 PrepaP@HEPR#RSss

( 3- am no- bi phenyl -4-yl)-carbam c acid terds - butyl ester (Exanple (&3) (100
ng, 0.35 mmol ) and

6- (3l or 954 1 SPRERY 8- ko Z56lh B bl S 3006 SEKATRLE 12) (95

ng, 0.39 n1o accofr |ng o the ure whi t'e
sol i d (127 (Bygmple (35} 418P3- (Zgz-ldl{r(els}wﬂ-l)S—OJQO-éHﬂlm&omn 4-9B- l@amptrée K2tample

o aci o P rOR ol P BRI T AR dy s DR SR gp gAY <1 e

PCTI EP001095a54 Prepared from &3 am no- 3' - et hoxy- bi phenyl - 4-yl)-carbam c
acid tert- MS/ISPM&G&[I(MJ(IE)(&@B (Mad¥a) Jreard 524 [(M+K)"].
3-(2, 2-"dinet hyl - 6- oxo-6H-[1, 3] di oxi n-4-yl)-benzonitrile (Exanple J4)

accordi ng g%#%%neral procedure K. Obtained as a beige solid (238 np).
M5 (I SP) 4 +], 508 [(MtNa)+] and 524 [(I\/HrK) +]. 5 Exanple K22

[ 5- (6- Oxo- 1, 6-di hydr o-pyri di n-_3- 30xo hen- 2-yl - proplonylamno
)- phenyl ] 124830 b6 Iﬁfpd%ﬂldlibét)%/]l 243 1qp- 33?1@951? vlramp[lczny

-4- (6-0x0 n: henyl]-carbam c acid tert.- butyl
ester (Exa#%@mg]GBHM'Qél&-hoo%idQl—t bgg%kgt%rf)nol) and 2, 2-di net hyl - 6- th| ophen- 2-yl

10 [1, 3] dioxin-4-one (Exanple Ji) (140 ng, 0,665 mmol) accordlngtothe
general pr Sé%mdeﬁorn [2@sriaprictf-a%0-4, 6@@@%}@@2@% Phefyyl]-capamicgmyd e

[ (MtH) +] BTRdtE (*E%%n{ale‘b&l@ Codd ©8 20/ R MANIY AsH ﬂz%ﬁ'eﬂn ?6 thﬁ:gﬁég—z 3=
(3tr|fluoronethyl onyl am no) - 15 }-carbam c ‘aci d
tert. - bif yll.akdigfn- @%é’p{é@pf %140 mg, 0.665 mmol) accordmc to the general procedure
[ 2- am no- 4 HHRAR&Y 4 RVeifsolid(F553my).) - phenyl ] -carbami ¢ acid tert. butyl

MS (ISP) 454 [(M+H)"]

Example K23

{4-(6-Benzyloxy-pyridin-3-yl)-2-[3-ox0-3~(3-trifluoromethyl-phenyl)-propionylamino]-
15 phenyl}-carbamic acid tert.-butyl ester.

Prepared from [2-amino-4-(6-benzyloxy-pyridin-3-yl)-phenyl} -carbamic acid tert.-butyl
ester (Example G30) (203 mg, 0.52 mmol) and 2,2-dimethyl-6-(3-trifluoromethyl-
phenyl)-[1,3]dioxin-4-one (Example J5) (150 mg, 0.55 mmol) according to the general
procedure K. Obtained as an off-white solid (213 mg).

20. MS (ISP) 606 [{M+H)"]; mp 190 °C (dec.).

Example K24

{3-[3-(3-Cyano-phenyl)-3-oxo-propionylamino}-4'-trifiuoromethoxy-biphenyl-4-yl}-
carbamic acid tert.-buty} ester.

Prepared from (3-amino-4'-trifluoromethoxy-biphenyl-4-yl)-carbamic acid tert.-butyl

25 ester (Example G27) and 3-(3-cyano-phenyl)-3-oxo-propionic acid ethyl ester (Pol. J.
Chem.1978, 25} according to the general procedure K. Obtained as a brown semisolid (94
mg).

MS (ISP) 540 [(M+H)"], 557 {(M+NH4)"] and 562 [(M+Na)*].



ester (Exanple G30) (203 ng, 0.52 nmol) and 15 April 2
2,2-di .methyl -6-(3-trifluoronethyl- phenyl)- [ 1,3] dioxin-4- one ?%xarrple

J5) (150 WP O¥9E mol) according to the general procedur BCREPEH%Fhed as
an of f-white solid (213 ng). 20. M5 (1SP)g06 [ (M-H)+]; np 190 C (dec.).
Exanpl e K24

{3-[3- (3- CanpRiery/| ) - 3- oxo- propi onyl am no] - 4" -trifl uor omet hoxy- bi phenyl -
-yl}- carbamc acid tert.-butyl ester. Prepared from
(3-amino-4"-triflyoronet blph | -4-yl amc acid tert. -but

ester (Exa sldste t‘a?faargoz gqﬁﬁéﬁmg BIC‘W L eSproRpionerner Hygmvler er

(Pol. J. Cb@smmifaiﬁzHZ@naﬁ@@rcdw&Ym@a&mrmgneiteﬂorocedure K. Opbtained as
a brown semsolid (94 ng) MS (ISP) 540 [ (M+H)'+], 557 [(M-NH4) +] and 562

[('{VZN?)J% %\E%a %F%‘?% -ltér%g %toeg%éﬁg%ggf@w% éﬂgﬁ&)ﬂ%ﬁyrﬁ?ﬁ noj

. phenyl 315- f @yﬁdmehydmoiﬁcwmt@lnnsudﬁ &steriiBxathple G2O) (sd4emib,. I.DHInb]) 884 81(2,2-
repare rom

4- ( 3- ar ni nGimethgl-6-oxguiG -2 MimenyA-Bathsazomisiy (Sxampde K33 weplp mumol)

pyri di ne- | agegrBimg\b itle g?eweﬁlgﬁrc&duﬂa% Obtaak®ss dnforanpd &1184922 f44 o, 1.4
nmmol ) and 3-(2, 2 di met hyl - 6- oxo-6H-[ 1, 3]d| oxin-4-yl)-benzonitrile (Exanple

J4a 336 Xz | d K. Qot d
an) ogangen&ﬁ@; 5@&%‘5}*%{39% feffwga)ni]r? rrgrgg-e7grg (dec.)f’jII E>e<arrglse
K26 10

{ 4- ( 6- Benz Bxaxipta®ad di n- 3-yl ) -2-[3-(3-chl oro-t hi ophen-2-yl) - 3-o0xo- propi onyl
am no] - phenyl}-carbamc acid tert.-butyl ester Prepared from

2-am ngQ- 4-(. 6- I h d tert.-buty

L2 am 1, AL RN 22l DR PO ool

6- ( 3- chl or phiehylpplxbamie ydid w2t -Dudil esehyl - [ 1, 3] di oxin-4-one (Exanple J2)
(142 ng, 0.58 mml) according to the general procedure 15 K Obtained as a

l&g;ge sol | (ii’ré (& B9 2Na§m(n —S£ 6 ga?zy[chy I}q k- 3%-1§eny}]5car§ar{nc ac1d) tert=h %‘P le
ester (Example G30) (216 mg, 0.55 mmol) and 6-(3-chloro-thiophen-2-yl)-2,2-dimethyl-
[1,3]dioxin-4-one (Example J2) (142 mg, 0.58 mmol) according to the general procedure
15 K. Obtained as a beige solid (172 mg).

MS (ISP) 578 [(M+H)}; mp 158-159 °C (dec.).

Example K27

{2-[3-(3-Imidazol-1-yl-phenyl)-3-oxo-propionylamino}-4-phenylethynyl-phenyl}-
carbamic acid tert.-butyl ester

20 Prepared from (2-amino-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester
(Example G2) (154 mg, 0.5 mmol) and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-
{1,3]dioxin-4-one (Example J10) (135 mg, 0.5 mmol) according to the general procedure
K. Obtained as an orange oil (179 mg).

MS (ISN) 515 [(M-H)'].

25 Example K28

{4-Benzofuran-2-y}-2-[3-(3-cyano-phenyl}-3-oxo-propionylamino]-phenyl}-carbamic
acid tert.-butyl ester



{2- [3-(3-1m dazol -1-yl - phenyl ) - 3- oxo- pr opi onyl am no] 15A|:§’"| 2004

- 4-phenyl et hynyl - phenyl } - carbam c acid tert.-butyl ester 20 Prepared from
(2- ani no- XX@ ¥ %t hynyl - phenyl ) -carbanic acid tert. -butyIP@B’FB?WUS’(’Exaan e
&) (154 ng, 0.5 mmol) and 6-(3-im dazol_ 6(]:;_yl phenyl) -2, 2-di met hyl -

[ 1, 3] di oxi n-4-one (Exanple J10) (135 ny, nmol ) accordi ng to the general

S W ke RO

- pheny C € ey, t £ 2

henyl ) - c §Fxramgp! G4éb€3é!4 i O-rme}')l i-6 ozgﬂifﬁ HA@GB xipeby
PCT/ EPCQ O t'F!§es( r o dure K.
(2-am no- 4%Een?(1) uran- _f’e]@ fsﬁ‘}ﬁl}% 1c1arrng]o %CC%IE:diH(I:F ttoet}lte gerf)eral ro?aestuéer

( Exanpl e Gm)tal(lemmllomo 9ﬁragﬂd 3-(2, 2-di net hyl - 6- oxo- 6H- [
1,3)di oxin-4-yl)- benzonitrile (Exanple J4) (252 ng, 1.1 mmol) according to

Zgg ?((anwglr_bah\fﬁlgﬁf%gsﬁggmﬁn? f\;{i}(-zas a yellow solid (299 ng). 5 M5 (I SP)

{3-[3-(3-Cyano tLj)ahenyl) 3- oxo- propi onyl am no] -[ 1, 1; ’
4',1"]ter'pw}-carban1c acid tert.-butyl ester Prepared from
(3"-amno-[1,1;4",1"]terphenyl-4"-yl)-carbamic acid tert.-butyl ester 10

(Exanpl e iﬁ%ﬂ@ JBDYxh-prafionylamino]-[1,14',1" terphenyl-4-yl}-carbamic acid
3-(2, 2-di %%)I’[]y{( oPGHﬂ?l 3]d|%§?n -yl) enzom t]rlr? Exayn%) le J4) (111

nmy, 0.49 mi®L) l’éﬂ@éﬁeﬁl ng to the general procedure K. Obtained as an
off-white solid (156 ng). M5 (ISN) 530 [(MH)-]; np 214-216 C. Exanple K30

12 3. (3 Prep aredhfrom 3" gmmo [1, 1 4 ,1"]terphenyl-4' -YQ caib?mlcfaad tert.-butyl ester . ot
Lyn£/|) 10phé§£q%} € SBbL iy b )O%anggpeqhgfbéé}ygﬁﬁmﬁp nedyhn MY e
[ 2- ani no- 4edrdnldedd %ﬁﬂ&?&tlb M%Hﬁégﬁg&%grg%w&e EicbA Précedatdk.

tert.-butyl_ ester ( and

3- (2, 2- di mebtgined Wfél“fhfteidﬁg@l 6)@?54 4-yl)-benzonitrile (Exanple J4) (126
ng, 0.55 mmol) according to the general

MS (ISN) 530 [(M-H)']; mp 214-216 °C.

| Example K30

15 [2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-4-(4-trifluoromethoxy-phenylethynyl)-
phenyl]-carbamic acid tert.-butyl ester

Prepared from [2-amino-4-(4-triflucromethoxy-phenylethynyl)-phenyl]-carbamic acid

tert.-butyl ester (Example G36) (196 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-oxo-6H-

[1,3)dioxin-4-yl)-benzonitrile (Example J4) (126 mg, 0.55 mmol) according to the general
20 procedure K. Obtained as an off-white solid (175 mg).

MS (ISP) 564 [(M+H)"]; mp 152-154 °C.

Example K31

{2-[3-(3-Nitro-phenyl)-3-oxo-propionylamino}-4-phenylethynyl-phenyl}-carbamic acid
tert.-butyl ester

25 Prepared from (2-amino-4-phenylethynyl-phenyl}-carbamic acid tert.-butyl ester
(Example G2) (1.1 g, 4.0 mmol) and 2,2-dimethyl-6-(3-nitro-phenyl)-[ 1,3} dioxin-4-one
(Example J12) (1.23 g, 4.4 mmol) according to the general procedure K. Obtained as a light
yellow solid (989 mg).



20 procedure K. Obtained as an off-white solid (175 np). Na5(Ap$|?b0@{54

[ (M:H) } T, 152-154 C. Exanple K31

{2-[ 3- (3@ P¥Y¥I9%henyl ) - 3- oxo- pr opi onyl ani no]j PCT/EP00/09554
-4-phenyl et hynyl - phenyl }-carbam c acid _ggrt.-butyl ester 25 Prepared from
(2- am no- 4- phenyl et hynyl - phenyl )-carbami c acid tert.-butyl ester (Exanple
&) (1.1 . . i_ | -6-(3-nitro-phenyl)- [ 1,31

di oxi n- 4- g?l%ﬁs?h%x%%q?};]é%ﬁiﬁZgﬁ%@A 4 mmol) according to the general -
procedure K. Obtained as a light vyellow solid (989 ng). WD 01/29012 -66 15

Apri |l 200&xampia oy 09554 MBS (1SN) 498 [(MH)']; np 177-179 C.  Exanpl e
K32

{3-[3-(3- (Pﬂé[BQ3mﬁlﬁhe§¥l%%ﬂfﬁﬁf6ﬁ6wlﬁﬂh{b(}]ﬁ-‘ﬁuofd-ﬂiyh@njﬂtqap@wfbaéﬁyhdid car ba
mc acid tert.-butyl ester 5 Prepared from

( 3- ani no- Aet+PB esihi phenyl - 4-yl )-carbanmic acid tert.-butyl ester (Exanple
&39) and 3-(2, 2-di nethyl - 6-o0x0-6H[1, 3] dioxin-4-yl)-benzonitrile (Exanple
J4)  aceongipiged ﬁoﬂ@-mgualﬂw@&gplwn@l-&.ﬂ)-a@bahﬁadidaﬁnabue/l bsoat/ (Edrhple( 257

. M5 (IS 474 MtH) ' ] ; =179. C. | K33.1
??1) (4=FI t(J(ﬁ ﬁﬁéﬁy&é‘ﬁw&ég %‘-%?13[]1" EP&%%’IE?}%%F&&?&W @X@B%J‘})pr opi onyl am
i o] - phenytdrdGatb e gendfal frdcedibre-10OBthines kel yRlompalidd 257 oig).

[ 2- am no- 4- (4-fl'uor o- phenyl et hynyl ) - phenyl ] -carbam c acid tert: butyl
ester (Exanpl 3 o

6-(3-i i di\%&(f@%ﬁ Hﬁg%m“??é]aﬂr@tﬁyl -[1, 3] di oxi n-4-one (Exanpl e J10)
according to the general procedure K Obtained as an orange oil (207 ng)..

1s M5 (| Slﬁaﬁ%’fegﬁj\k H]. Exanple K34 {3-[3-(3-1m dazol -
| -yl - phenyl) - 3- oxo- pr opi onyl am no] - bi phenyl -4-yl }-carbam c acid

Lo B - GO ro AR RIS F5 AT 0GR HRERAL 5 Kb B DA}

phenyl}-carbamic acid tert.-butyl ester

-

Prepared from [2-amino-4-(4-fluoro-phenylethynyl)-phenyl}-carbamic acid tert.-butyl
ester (Example G33) and 6-(3-imidazol-1-yl-phenyl}-2,2-dimethyl-[1,3]dioxin-4-one
(Example J10) according to the general procedure K. Obtained as an orange oil (207 mg).

15 MS (ISN) 537 {(M-H).

Example K34

{3-{3-(3-Imidazol-1-yl-phenyl)-3-oxo-propionylamino}-biphenyl-4-yl}-carbamic acid
tert.-butyl ester

* Prepared from (3-amino-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example G9) (142

20 mg, 0.5 mmol) and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-[1,3]dioxin-4-one (Example

J10) (170 mg, 0.63 mmol) according to the general procedure K. Obtained as a light yellow
foam (248 mg).

MS (ISN) 495 [(M-H)].

Example K35

25 {4'-Fluoro-3-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino}-biphenyl-4-yl}-
carbamic acid tert.-butyl ester



20 ng, 0.5 nmmol) and _ o 15Apri|?00
6- (3-imdazol -1-yl - phenyl ) -2, 2-di net hyl -[ 1, 3] di oxi n-4-one (Exanpl e A} 10)

(170 ny, W0e@/29M3l ) according to the general procedure K fbi/apreddsas a
light yellow foam (248 ng). M5 (ISN) 495 _[(MH"]. Exanple K35 25
{4' -Fluoro-3-[3-(3-imdazol -1-yl - phenyl T-Gg-'oxo- propi onyl am no] - bi phenyl - 4-y

:D}C:I' J Eg%agggeg%?édfjfé%&%g%@‘gﬁé- l-Pﬁ%ﬁtﬂ%ip%er?ylﬁq%—lca: g(x)n41c ac\{? te(%g‘lbzu%ﬁ]égter (Example
§30) Tand 6c (o L dma T e e et o ( Exanpl ¢
J10) acco?‘%’loﬁ%}n? Oﬁﬁgeggﬁlgfﬁfe%ﬁ&eéhfa@qé?@@m@r {ﬁé@‘”]a%oha)i#gbg’ﬁgﬁyel | ow ™
solid (489 ng). M5 (ISN) 513 [(MH-]. 5 Exanple K36

( 3- Ami no- AMSMESND &3 KMpEBY! - 4-yl ) -carbamic acid tert.-butyl ester Prepared
from (3-am no-4'-net hoxy-bi phenyl -4-yl)-carbaric acid tert.-butyl ester

( Exanpl e (?% g%léﬁ( 3-imdazol -1 -yl -phenyl)-2,2-d nethyl-[1, 3] dioxin-4-one

( Exanpl & rding to the general procedure K Cbtained as a yell ow
liquid (195 ng). 10 Exanpl e K37 {4-(4-Fluoro-phenyl ethynyl)-2-[3-oxo-3-(3-
[ 1,2, 4]tr{(ZAoting-4-mepheyybipheanybdidhydrhainiodcid wretyptyl estar bami ¢ aci d

tert.-butyl ester Prepared from

[ 2- ani no- 4P£e?fgifé%rﬂg%’-gﬁﬁﬂé-ﬁt-ﬁﬁéﬂyd%&?ﬁé}bﬁhiﬁ)a—%%m:&c A8 Gl Sky iut V!

ester (Exa

2, 2- di net hEE‘ﬂB‘lHI‘BGFlL?IZi, @] 3-imnidage!l- 1-yl phestybngRydifnetial-41.3 jdioxin-doore ExamBlanpl e

J13) accor fhigY9.dQ4iB ¢ 5 : | . a: @% solid (230
) . 130 S5 R R ARRhAY PR KO & gl oS B
(3-imdazol - 1-yl - phenyl ) - 3-0xo-propionylamin o] - phenyl}-carbamc acid
tert. -Hﬂty&@!ﬂéﬁio Prepared from

[ 2- am no- 4- (2-fl uor o- phenyl et hynyl ) - phenyl ] -carbam ¢ acid tert.-butyl

t Ex - - - tazol-1-vl- - i inol-
S R e o o B [ RS R S
(300 rmy, 1Phenyiofarbamicaridited byl eftergeneral procedure

Prepared from [2-amino-4-(4-fluoro-phenylethynyl)-phenyl}-carbamic acid tert.-butyl
ester (Example G33) and 2,2-dimethyl-6-(3-[1,2,4}triazol-1-yl-phenyl)-[1,3]dioxin-4-one
15 (Example J13) according to the general procedure XK. Obtained as a yellow solid (230 mg).

mp 131-139 °C.
Example K38

{4-(2-Fluoro-phenylethynyl)-2-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino}-
phenyl}-carbamic acid tert.-butyl ester

20 Prepared from [2-arnino-4-(2-ﬂuor0-pheny1ethyny1)-pixenyl]—carbamic acid tert.-butyl
ester (Example G34) (245 mg, 0.75 mmol)and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-
[1,3)dioxin-4-one (Example J10) (300 mg, 1.1 mmo}) according to the general procedure
XK. Obtained as a yellow-brown foam (211 mg).

MS (ISN) 537 {(M-H)L.
25 Example K39

{4'-Fluoro-3-[3-ox0-3-(3-[1,2,4]triazol-1-yl-phenyl)-propionylamino] -biphenyl-4-yl}-
carbamic acid tert.-buty] ester



K. Cbtained as a yell owbrown foam (211 ng). MS (ISN) 537 [1Q5I\A;d;h 2haa 25
Exanpl e K39 {4'-Fluoro-3- [3-0x0-3-(3- [12,4]

triazol -1 WO OO ) - pr opi onyl anmi no] - bi phenyl -4-yl }- car bRCHIEPOGEEISHH
tert.-butyl ester 15 April 2004 WO 01/29912 PCTI EPOQ 09554 -68 Prepared
from(3-arri no 4 -quoro bi phenyl -4-yl)-carbam c acid tert.-butyl ester
(Exanpl e - - - -

> 2 dl et hyI om (3 a.mmrc»I % ng)uo_ro_b henf\_flleé }'P cafbamﬁc 3{:1(<)ixt|;:rr']c_ u leste(éxExamPle

3 1,
J13) accof@#® B\@n# aﬁrm e 8- [1p2-Slsareld-¥: ph@aylaﬂﬁé&id:amaﬁom éﬁg@plgbm)( 233
my) . Exanplae.df4: 550?: e%e@é?ﬂ?ro%edurel( Obtalfe%as n orapgifo;fr}(m?»

[ 3- (3- cyano- phenyl ) - 3-'0x0- pf opi onyl am no | pheny carbam c acid
tert.-butyl_ ester _Prepared from (3-am no-4'-cyano-bi phenyl -4-yl)-carbam c
acid tert. E3amplekdl or (Exanple &40) and

3-(2, 2-di nmet hyl - 6- oxo- 6H-[ 1, 3] di oxi n-4-yl)-benzonitrile (Exanple J4)

accor di ng 4g. flﬁ&og?-'ﬂ?i{@lc& dlﬁﬁéiﬂ'[)% Lxo PRAbRAMASo |bibh -4 A cABhintk I8

10 Exa;g
[3 (3 i mi d& I‘b@Y Steﬁhenyl) 3 oxo propi onyl ami no] - bi phenyl -4-yl]- carbamic
acid tert.-butyl ester Prepared from

3-am no- 4 L@t
534 Ogamaﬂg GR?ém&bmﬁrsemm% Wydnd-BiphaRy ¢ ﬂo;JchHa%hE aciBWrY. b@cﬁ] e§1.re5 n%é%'iﬁlke

h | d
(Exanpl e J )i’g} éggé-’r Xltpﬁ g%ﬁéeﬁ&éogéﬁﬁdmﬁomm@%ﬁmw J4s a yel | ow

sol i d (228 ;pa)dinkte e @n’éﬂa@procedureK Obtained as a light red solid (185 mv)
{4" - Fl uoro- 3-[3-(3-ni tro-phenyl)-3-oxo- propi onyl am no] - bi pheiyl - 4-yl | - car ba

m c aci d ert ester Prepar ed from

(3-am n¥¥ E—x@%&gi—lbl phenyl -4-yl)-carbamic acid tert.-butyl ester (Exanple
20 . GS9) and. 2, 2-di net hyl - 6-(3-nitro-phenyl)-[1, 3]dioxin4one(ExarrpIe
J12) accor ({uFIanhe 3 qmsgmﬁvmm I-pBE&HUE B ofo- ;@%@hﬂl -B;phbxqm el | ow

solid (1.01 K43 {4-(4-Fl uoro-phenyl et hynyl)-2-
[3-(2-Iim dé?%l)“ EB?TQ 'ﬁtﬁ‘% Y1) -3-o0xo- propionyl am no] - phenyl ] - car bani c
acid tert.-butyl ester

Prepared from (3-amino-4' -cyano~b1pheny1 4-yl)-carbamic acid tert.-butyl ester (Example

G40) and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-[1,3]dioxin-4-dne (Example J10)
15 according to the general procedure K. Obtained as a yellow solid (228 mg).

Example K42

{4'-Fluoro-3-[3-(3-nitro-phenyl)-3-oxo-propionylamino]-biphenyl-4-yl}-carbamic acid
tert.-butyl ester '

Prepared from (3-amino-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
20 . G39) and 2,2-dimethyl-6-(3-nitro-phenyl)-[1,3]dioxin-4-one (Example J12) according to
the general procedure K. Obtained as a light yellow solid (1.01 g).

Example K43

{4-(4-Fluoro-phenylethynyl)-2-[3-(2-tmidazol-1-yl-pyridin-4-yl)-3-oxo-
propionylamino]-phenyl}-carbamic acid tert.-butyl ester

25 Prepared from {2-amino-4-(4-fluoro-phenylethynyl)-phenyl]-carbamic acid tert.-butyl
ester (Example G33) and 6-(2-imidazol-1-yl-pyridin-4-y1)-2,2-dimethyl-{1,3]dioxin-4-one
(Example J14) according to the general procedure K. Obtained as a brown solid (284 mg).

MS (ISP) 540 [(M+H)"]; mp 169 °C.



25 Prepared from[2-am no-4-(4-fluoro-phenyl et hynyl)-phenyl{s A&@@Q@z{ﬁ c acid
ter t.-butyl ester (Exanple G33) and

6- (2-i m dX¥8I0122042 - pyri di n-4-yl)-2, 2-di net hyl -[ 1, 3] di oxi n- BCOAROO/ESANDI €
J14) according to the general procedure | 9_Oot ained as a brown solid (284
ng). M5 (ISP) 540 [(M+tH)'']; np 169 C. 15 April 2004 WD 01/29012

PCT/ EPO010 - Exanpl e K44 14' -Fl uor o- 3-

[3-(2-Iim d%??—blépl_ﬂle-@% pyri di n-4-71) - 3- oxo- propi onyl am no] - bi phenyl -4-yl J-
carbamic acid tert.-butyl ester Prepared from . )

( 3- ani no- 414t lyerao3 1B Remjdazal-{1y}-prridibatriyd-ZexetPrarieonyloming] -tiphemyl-¢ anpl e
5 (39) and Lafdnd MidazOlbulebeePyr 1 di n-4-yl) -2, 2-di met hyl - [ 1, 3) di oxi n- 4-one
(Exanmpl e J14 according to the general procedure K. Obtained as a brown
solid (361 mg). M5 (1SP) 516 [(M+H)']; nmp 124 C .(dec.). Exanple K45

{2' - FI uor oPzeparel from; (Gramminet4 ﬁuyrogﬁéwwl)é-sl)rmbamlé pFid gt aputilogster (Example

- bi pheny - = : h S1-23GHGinLekh.7 B! 3 I-18

(3- am ng. 2 047 (i SRR ARIBAD 1 B By ) 2 M IR R Gl (ARl TLY)
G37) and 6a¢@riingda e gepesgl pyssediye K Obeingdustahrownisold (3&hang- 4- one ( Exanpl e
J10) according to the general procedure K Cbtained as a brown solid (352

. Vs (I DE*: . y. 15 Exanpl e K46
4. (6 Bonzy oSy pyrt e g rgy CRée). 15 Barple

[ 3-(3-imdazol - 1-yl - phenyl ) - 3- oxo- propi onyl am no] - phenyl }-carbamc acid
tert. -buty&‘é@@é&ﬁrepared from

[ 2- arni no-4- ( 6- benzyl oxy-pyridi n-3-yl)-phenyl]-carbamc acid tert.-butyl
ester (ExafplBuéR03-($-}98midhzol1-91-pHBHy)-Rdbo-propionylamino)-biphenyl-4-yl}-

6- (3-i m dazol ‘%“%4 ‘fhe”?gpﬁf 2, 2-di met hyl 20 1,%] di oxi n-'4- one "( Exanpl e J10)
(229 ngl® 0 ABMOIGL LEEE ST 0 the general procedure’ K. btained as a
yellow solid (209 ng). M5 (ISN) 602 [(MH-]; np 79-83 C. Exanple K47

(4" - Fl uor oP3epladed o4 3ramiiny 2" o ttabiphedyl -y {ehbawtit acid tert.-butyl ester (Example

- 3-0x0- P OR B0 881 B0l BN 1579 bt ) ol ok S DY by o= &

according to the general procedure K. Obtained as a brown solid (352 mg).
MS (ISP) 515 [(M+H)"]; mp 50-58 °C.

15 Example K46

{4—(6-Benzyloxy-pyridin-3—yl)-2-[3-(3-imidazol—1-yl—phenyl)-3-oxo-propionylamipo] -
phenyl}-carbamic acid tert.-butyl ester

Prepared from [2-amino-4-(6-benzyloxy-pyridin-3-yl)-phenyl]-carbamic acid tert.-butyl
ester (Example G30) (196 mg, 0.5 mmol) and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-

20 [1,3)dioxin-4-one (Example J10) (229 mg, 0.85 mimol) according to the general procedure
K. Obtained as a yellow solid (209 mg).

MS (ISN} 602 [(M-H)}; mp 79-83 °C.
Example K47

(4'-Fluoro-3-{3-[3-(4-methyl-imidazol-1-yl)-phenyl] -3-oxo-propionylamino}-biphenyl-4-
25  yl)-carbamic acid tert.-butyl ester

Prepared from (3-amino-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G39) (362 mg, 1.2 mmol) and 3-[3-(4-methyl-imidazol-1-yl)-phenyl]-3-oxo-propionic



Prepared from (3-am no-4'-fl uoro-bi phenyl -4-yl)-cazbam c ac1|5qqérﬁegbe4 but yl
ester (Exanple G39) (362 ny, 1.2 mml) and

3-[ 3- (4- n¥OHRH22912j dazol -1 -yl ) - phenyl ] - 3- oxo- propi oni ¢ 15 AFTEPREEHES WO

01/ 29012 PCT/ EPOO/ 09554 -70 acid tert thl ester (Exanple H7) (300 ng,
1.0 mmol ) according to the general proce ure K Obtained as a light yellow

solid (39 I
{2'-Fl uor(ZJad%@tgt ?@tfl ested &é%% yr| én%qll I ;%?%:xo g%@o%?%%%fe‘j&rﬁhe
yl-4-yl}- Ba® amﬁﬁlaa@lhghmdbws}ghd{{?ﬁ?aagbr Pr epar ed from

(3-am no-2'-fl uoro-bi phenyl -4-yl)-carbamc acid tert.-butyl ester (Exanple

&37 d - 4-yl) -2, 2-di met hyl -[ 1, 3] di oxi n- 4-
) an %2( P’yﬁgz[%_é_{)ﬂ)n%e el yl)- i met hyl - [ ] di oxi n one

( Exanpl e accor eral procedure K. Cbtained as an orange
solid (103 rrg) 10 M5 (I1SP) 516 [(MrH)*]. Exanple K49

(4- (4- FI ucExamplaKdBet hynyl ) - 2- f

3-[3-(4-net hyl -i m dazol - 1-yl) - phenyl ] - 3- oxo-

propi ony| amp riorlae (MLl 2-h R AR {l- icﬁ'n—% l 3= &H)L%}o %’i mx&ﬁf—@?ﬁkﬁﬂg 3{}1 15

[ 2- am no- 4- (4- Fl uor o- phenyl et hyhyl phen ]-car acl

est er (Exa‘FPﬁb%?n’G@S)dtGég h frijester. 2 rrrml) and
3-[3-(4-nethyl-imdazol-1-yl)-phenyl.]-3 oxo-propionic acid tert.-butyl
ester (ExaPﬂﬁr&'ErﬁQ-QnﬁHozﬂ-ﬂQoML -@Ic@:%hﬁ& £) ghted e
K. Oot ai ned eeég/o :éow solid (40 b erﬁ&l\/gfgl W J}&ter %iﬁ? : (ﬁgﬁﬂﬂ@
Exanpl e K5G3%, aBgexn ?z-mndazol -1-yl- pyndm-4-y1)-—22 d.lrnethyl-[l 3}d10x.1n 4-one (Example 114)
14" -Fl U0rOac'iofﬁ:éﬁ)ﬂm@”‘g@ﬁ@rﬂg‘r&c&&h@ﬁ%bﬂaﬁe@a@%ﬁ oear;gwsem@zlﬂqg)l 2' - met hyl - b

phenyl -4- yl}-carbam c acid tert.-butyl ester Prepared from

(3-am no- %f %(3 R hgﬂy -4-yl)-carbam c acid tert.-butyl ester (Exanple
1) (188 *6- (3-imdazol -1 -yl -phenyl ) -2, 2-di met hyl -[ 1, 3]

di oxi n-4-one (Exanple JlO) (186 ng, 0.69 mmol) according to the general

procedur e EBxantdé Buged as an 25 orange oil (168 nmg). M5 (I1SP) 529 [(M+H)+].
15 April 2004

(4-(4-Fluoro-phenylethynyl)-2-{3-{3-(4-methyl-imidazol-1-yl)-phenyl}-3-oxo-
propionylamino}-phenyl)-carbamic acid tert.-butyl ester

Prepared from [2-amino-4-(4-fluoro-phenylethynyl)-phenyl]-carbamic acid tert.-butyl

15  ester (Example G33) (392 mg, 1.2 mmol) and 3-[3-(4-methyl-imidazol-1-yl)-phenyl}-3-
oxo-propionic acid tert.-butyl ester (Example H7) (300 mg, 1.0 mmol) according to the
general procedure K. Obtained as a yellow solid {407 mg).

MS (ISP) 553 [(M-+H)*]; mp 166 °C.

Example K50

" 20 {4'-Fluoro-3-[3-(3-imidazol-1-yl-phenyl)-3-oxo- proplonylammo] 2' ~methy1-b1phenyl-4-
yl}-carbamic acid tert.-butyl ester

Prepared from (3-amino-3'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example

G41) (158 mg, 0.5 mmol)and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-{1,3]dioxin-4-one

(Example J10) (186 mg, 0.69 mmuol) according to the general procedure K. Obtained as an
25 orange oil (168 mg).

MS (ISP) 529 [(M+H)"].



WO 01/29012 PCT/ EPOQ 09554 -71 Exanple K51 { 4'-Fl uoro-3- 1%3‘4 rﬁ]§004
-i m dazol henyl ) -3-0x0-p ropionylamno ] -2' -nethoxynethoxy-
bi phenyl Woﬁi 2¥3rbam c acid tert.-butyl ester Prepared frReA/EP00/09554
(3-am no-4'-fluoro-2'-net hoxynet hoxy- bi phgnyl -4-yl)-carbam c acid 5

tert.-butyl ester (Exanple 42) (181 ng, 0.5 mmol )and

6- (3-i m dag@dmdize ®isiphenyl ) - 2, 2- di net hyl -[ 1, 3] di oxi n-4-one (Exanple J10)
(135 ny, 0.5 nmol) according to the general pr ocedur e K Cbt ained as a

yel | ow armg_ us suEstance (221 M5 (ISN) 573 [(M . Exanpl e K52 10
(2'-Fluoro P? uptp - (rispilpee rW’d AL 13-9Ky-DEpRiAyYRIBD x% BEBEKBRGPERI N0} - b

| phenyl - n a;r_ g}&g,a&ﬁ¢gc13%ﬁ-h§ﬂteyﬂerester Prepared from
( 3-am no- 2 -f 1 uor o-Dbi phenyl -4-yl)-carbamc acid tert.-butyl ester (Exanple

&R7) (362
3- [é Ez neggwyﬁrqdrzﬂ%ﬁ%ﬁmm914)-ﬂﬁﬂ@n%‘rlpe@wmc’-%wmb&mwl -yl )ocarleapic 2pidy v |
ester (Bxagpl, %uﬁénestéx?:@iaﬂme G459 (19DPhg, @S%@l)aﬂdBQ?;MHﬁd&%![legﬂ’JphI@ﬁﬂFQ@”e 15

K. Cbtai ned, as |, ow am)rpzous ubst ance (3 ny)
[ (MH) +) . rﬁ [d-3ddigxqmr4-ope (B¥asople [ 1) (B gn@p ﬁ}md)@p@faém e general
l-yl)- phen?id@&n@@ﬂftﬂﬂé&@d FellbRQmdtbRBeMbsncd/i2h1 gRgbam ¢ aci d

tert.-buty ester 20 Prepared from

(@39;%1( 282 &§9£§7m£‘§g’??§ﬁl -4-yl)-carbamc acid tert -butyl ester (Exanple

3-[3-(2-net hyI -i midazol - 1-yl) - phenyl ] - 3- oxo- pr opi oni c acid tert. - but yl
ester (ExaBpdeple®52(300 ng, 1.0 mmol) according to the general procedure
K. Cbtained as a yell ow anor phous substance (302 ng). MS (ISP) 529

Eglvljﬂ?:i) (% cﬁé%&“‘t‘ﬂ %ﬁéﬁzzngﬁﬂ}ylg%%olp} g}), }al?-ﬁﬂyla]n%-ﬁé? propionylamino}-biphenyl-4-

-4' - f | uor oylpicptbamit add yart.-butylrebam ¢ acid tert. -butyl ester 15 April 2004
WD 01/ 29012 PCTI EPOQ 09554 -72

Prepared from (3-amino-2’ —ﬂuoro-bxphenyl—4-y1)-ca:barmc acid tert.-butyl ester (Example

'G37) (362 mg, 1.2 mmol) and 3-[3-(2-methyl-imidazol-1-yl)-phenyl}-3-oxo-propionic

acid tert.-butyl ester (Example H8) (300 mg, 1.0 mmol) according to the general procedure
15 K. Obtained as a yellow amorphous substance (312 mg).

MS (ISP) 529 [(M+H)"].

Example K53

(4'-Fluoro-3-{3-[3-(2-methyl-imidazol- 1-yl)-phenyl]-3-oxo-propionylamino}-biphenyl-4-
yl)-carbamic acid tert.-butyl ester

20  Prepared from (3-amino-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example -
G39) (362 mg, 1.2 mmol) and 3-[3-(2-methyl-imidazol-1-yl)-phenyl]-3-oxo-propionic -
acid tert.-butyl ester (Example H8) (300 mg, 1.0 mmol)} according to the general procedure
K. Obtained as a yellow amorphous substance (302 mg).

MS (ISP) 529 {{(M+H)"].

25 Example K54

{3-[3-(3-Cyano-thiophen-2-y1)-3-oxo-propionylamino]-4'-fluoro-biphenyl-4-yl}-
carbamic acid tert.-butyl ester



Prepared from (3-am no-4'-fluoro-bi phenyl-4-yl)-carbam c agj
ester (Exanple G39) (302 ny, 1.0 mFT)DI)yand a Clsthﬁrff‘ééozr buty!
6- ( 3- r yamo1/p900bhen- 2-y1) - 2, 2-di rnet hyl - [ 1, 3] di oxi n- 4- on@CTERWEMRSFE J3)
(250 ng, 1.06 nmol) according to the geﬁeral procedure K. Cbtained as a
light yellowsolid (251 ng). 5 M5 (I1SP)"“480 [(M+H)*]; np 156-157 C.

Exanpl e 5 {3 374 3- Cvano, | - = - | )
AP o 3ohhEh phor (4 AL R el e romamb RS aBrample
(1 g- ?;rgn7 ;10({35092)-(3021mg01.b |rqmn|e?yahd¢6-@Fc)}enarthaph@l-adlhlﬂei@fﬂb@rﬂ :pldiexiard-pBanpl e

, nmo n . ;
o (-1 ya R RRBIRL O R LS Bihglh acporing 1 thy gemssal procedare . Obtained asg,
. ng, 1.19 Hgelllaeadiddedyntgd. t he general procedure K. Obtained as a |ight
%/lel!lg\l/v 30|Id (446 nmg). Ms (1 SP) 480 [l(I\/HrH)t]; np 63-66 C. Exanple K56 15

' - Fl uonge3:d.3- a3t 3+l el I Az0ol «i - phenyl ) - pr opi onyl am no
- bi phg%ylﬁl?i{/#@ﬁggmgﬁ@ ]t’g&cq g‘)%?iesr#.c}!but yl ester Plroepa?/ed fro]m
(3-am no-4'-fluoro-biphenyl -4-yl)-carbamc acid tert.-butyl ester (Exanple
G39) and Examxmle B553-t et razol - 1-yl - phenyl ) - propi oni ¢ acid ethyl ester
(Eﬁ'mpl e H15) 31gccordl ng to the-general procedure K. Obtained as a |ight
yel | ow sof.i g {4l B S NERINE MoHo1d2:- Z4-y1}-
{3-13-( S-Q&né: pﬁ%%gé?egxwaréoﬁ%ﬁgﬁ%%o] - Zj-21‘ Iﬂﬁgf%r-gg?slﬁgnéy -}4- yl }-carba
m ¢ aci d carbarnic-abidttett-butybest@r epared from
(3-am no-2'-fl uoro-bi phenyl -4-yl)-carbam c acid tert.-butyl ester (Exanple
25 &B7) %ﬁfeﬁ%&%gj,@dﬂé’lz‘.ﬁﬁgf&% I?li?r[ﬂuﬁ}ljih%hﬁi&&d lerb@nEQeitey (Hx@mple
(Exanpl e according to the 6gene al ‘procedure K gbta . a, | ight
yel | owof o@AYY (399 mgy }L.0 meol) &) -ﬁ#ﬂqneuvﬁmph]mﬁﬂl%%&’p aﬂpedzﬁg&»-” 5*@"6‘1% 12
PCT/ EPOO/ %_é?—l tlg; ]gig%@f?;gﬁ.g%eny 1{ g&cbfdiﬂé’f@ﬂn@%gneral procedure K. Obtained as a
)

[ 3- oxo- 3- - propi onyl am no] - bi ph | - 4- - :
light yellow solid (446 mg). proprony ] phenyl -4-yl }-carbam c

T

MS (ISP) 480 [(M+H)*}; mp 63-66 °C.

Example K56

15 {4‘-Flu0ro—3-[3-oxo-3-(3-tetrazol-i—yl-phenyl)-propionylamino] -biphenyl-4-yl}-carbamic
acid tert.-butyl ester

Prepared from (3-amino-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G39) and 3-0x0-3-(3-tetrazol-1-yl-phenyl)-propionic acid ethyl ester (Example H15)
according to the general procedure K. Obtained as a light yellow solid (159 mg}.

20. MS (ISN) 515 [(M-H)].
Example K57

{3- [3-(3—Cyano-pheny1)-3-oxo—propiony1amino]—2"ﬂuoro-bipheny1-4—y1}-carbarnic acid
tert.-butyl ester

Prepared from (3-amino-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
25 G37) and 3-(2,2-dimethyl-6-oxo0-6H-{1,3]dioxin-4-yl)-benzonitrile (Example J4)
according to the general procedure K. Obtained as 2 light yellow foam (239 mg).

MS (ISP) 474 [(M+H)"].



acid tent.-butyl ester Prepared from

(3-am no-2'-fl uoro-bi phenyl -4-yl)-carbamc acid tert. -but yl15%%m 20%5xarrpl e
5 G37) anWBMKP13- (3-tetrazol -1 -yl -phenyl)-propioni c aci PEERNI/E3Ter
(Exanpl e H15) according to the general E)chedure K. Obtained as a light red
solid (129 ng). MS (ISP) 517 [(MtH) +]. npl e K59 (3-{3-

[3-(2,4-D 1&;5 ng dazol - 1-yl) - phenyl] -3-o0xo-propionylam no}-4'-fl uoro-
10 bi pheny%a— - rbamic acid tert.-butyl ester Prepared from

(3-am no-4'-fluoro-bi phenyl -4-yl)-carbamc acid tert.-butyl ester (Exarrple
G39) (227 t¥;Floomb31ifuixp-2athdtetrazol-1-yl-phenyl)- proplonylammo]-blp enyl-4-yl}-carbamic

3-13-(2, 4- g&‘g%‘ggﬁj tl(y%geqzol 1-yl)-phenyl]-3-0xo0- propionic acid tert.-butyl

ester (Exa ng, 0.5 mmol) according to the general procedure
K. Cbtained as a éel | ow anor phous substance (127 ng). 15 MS (1SP) 543
[ (M+H) +] . Propeapd Gowd3-g12inp P - ﬂpgrc( bxzﬁuemnéevlayqarbammw&tem Egufyl-epﬂﬁ:e fExgmple

3 01T UL BRI ORI ey

ester Prepar m no %I eny -ca

tert. - butykcasding thle(mabp@ceé)r (é@btmge golidf bl29 mg)

3-[3-(2, 4- dirrethyl-imdazol-l-yl) phenyl | - 3 0XO0-propionic acid tert.-butyl

ester (Exagﬁ gspl%l-/(fl( 7 0.5 mmol) according to the general procedure
el 'ow a

K. Cbtaine r phous substance (140 ng). MS (I SP) 549

[(MtH) *]. _Exanpl e K61 25

{ 3-[ 3- ( 3- CExampla¥i%phen- 2- yl ) - 3- oxo- pr opi onyl ani no] - 4' - f | uor o- bi phenyl - 4-y
I

(
3-
}- carbamic acid tent: butyl ester Prepared from
3

- am no- 43 f r L Exanpl e
N g b e e TN w2 e S S e
th

(B

thyl et eblztsnx&oﬁﬂ) %bﬁmm*é&mm lesten PCTI EPOO/ 09554 ( Exanpl e H16) (350
ng 1.5 mmol) according to the general procedure K Obtained as a
whi t

te-yel | PyersiRbd Bof333afib-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G39) (227 mg, 0.75 mmol} and 3-[3-(2,4-dimethyl-imidazol-1-yl)-phenyl}-3-oxo-
propionic acid tert.-butyl ester (Example H9) (157 mg, 0.5 mmol) according to the general
procedure K. Obtained as a yellow amorphous substance (127 mg). '

15 MS (ISP) 543 [(M+H)"].

Example K60 -

(2-{3-[3-(2,4-Dimethyl-imidazol-1-yl)-phenyl] -3-oxo-propionylamino}-4—pher;ylethyny1-
phenyl)-carbamic acid tert.-butyl ester

Prepared from (2-amino-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester

20 {Example G2) (231 mg, 0.75 mmol) and 3-[3-(2,4-dimethyl-imidazol-1-y1)-phenyl]-3-
oxo-propionic acid tert.-butyl ester (Example H9) (157 mg, 0.5 mmol) according to the
general procedure K. Obtained as a yellow amorphous substance (140 mg).

MS (ISP) 549 [(M+H)"].

Example K61

25  {3-[3-(3-Chloro-thiophen-2-yl)-3-0xo0-propionylamino]-4'-fluoro-biphenyl-4-yl}-
carbamic acid tert.-butyl ester

Prepared from (3-amino-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G39) (360 mg, 1.2 mmol) and 3-(3-chloro-thiophen-2-y1}-3-oxo-propionic acid ethyl ester



M5 (ISP) 489 [(M+H){] and 491 [(Mt2+H)+]; np 168-169 C. 5

{2' -Fluoro-3- [3-(3-nitro-phenyl)-3-0xo0-propionyl anm noj Eﬁ%’ﬁﬂrﬁziﬁ%

- bi pheny|W@-029012ar bami c acid tert.-butyl ester Prepared PCEP00/09554

(3-am no-2' -fl uoro-bi phenyl -4-yl)-car bama acid tert.-butyl ester (Exanple
&7) and 2,2- dinethyl-6- (3 -nitro -phefAyl)- [ 1,31 dioxin-4- one (Exanple

1 o P A o A K e (11
[3 (2 Q/anwhpweltbvnsdhdy(lsﬁs &)X 0- pr opi onyl am noj
-4' -fl uoro- bi phenyl - 4- yI} carbamc acid tert.-butyl ester Prepared from

(3-am no r ¥ ) & dc -butyl ester (Exanple
15 (39) aA%{SS(jI%@ &-93:(1 ?—9 13('1114&&@& 119?- 3’@@“3‘?om Il)nl cacid tert.-butyl ester
(Exanpl e H10) according to the general procedure K Obtained as a red solid

(118 ng) . Exanpk&6R64 {3-
[ 3-(2- Cyano pyridin-4-yl)-3-o0xo-propi onyl am no] - 2' -quoro bi phenyl - 4-yl }-ca

rbam c Q b -biph 1}-carbamic acid
(3-am nd- 2 Lﬁ%%’og gyﬁ ﬁbﬁévag’ggrggﬁnﬁﬂg ct’lerllp ¢ ?7 ecgli eaimcalLE;arrpl e
&37) and 3te¢12—bcy}énmpyr| di n-4-yl) - 3- 0oxo- propi oni ¢ aci d tert -butyl ester
(Exanpl e H10) according to the general procedure K Obtained as a white

solid (151 f%laredrmm'll?? gu(ﬂ%cﬂ)mro- ﬁ 18- Qa.t%ﬁmlc acid tert. -butyl ester (Example
{3-[3-(3(5 - 3- 0X0- roplo m no] - 3- %1 uor - bi ph -4-yl}-carbam
ic acid t@ﬁi’)aliﬁﬁ?’rdl@sth&l“5 18- m@m eeﬂMl igtinabone( EWM%EP%F@%SQ

Prepar ed f eﬁéegg%&?dﬁeﬂ Ug%ge@éwwv éﬁd{ (13 )bam c acid tert.-butyl

ester (Exanpl®® 3 (2 =di net hyl - 6- oxo-6H[ 1, 3]
di oxi n-4-yl)-benzonitrile {(Exanple J4) (175 nyg, 0.76 mmol) according to
the geréra W@Hbéﬁﬁf EMcH)Qbrwi 1983Cas an  orange solid (141 ng).

Example K63

{3-[3-(2-Cyano-pyridin-4-yl)-3-oxo-propionylamino)-4'-fluoro-biphenyl-4-yl}-carbamic
acid tert.-butyl ester

Prepared from (3-amino-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
15 G39) and 3-(2-cyano-pyridin-4-yl)-3-oxo-propionic acid tert.-butyl ester (Example H10)
according to the general procedure K. Obtained as a red solid (118 mg).

Example K64

{3- [3-(2-Cyano—pyridin-4-yl)-3—oxb-propionylaminq]-2'-ﬂuoro-biphenyl-é-yl}-carbamic
acid tert.-butyl ester

20 Prepared from (3-amino-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G37) and 3-(2-cyano-pyridin-4-yl)-3-oxo-propionic acid tert.-butyl ester (Example H10)
according to the general procedure K. Obtained as a white solid (151 mg).

mp 190 °C (dec.).
Example K65

25  {3-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-3'-flucro-biphenyl-4-yl}-carbamic acid
tert.-butyl ester



5 M5 (ISP 474[(NH—|){] np 148-150 C. Exanple K66 {3'-Fl ug F

[ 3-(3-imdazol -1-yl - phenyl) 3- 0x0- pr opi onyl am no] - bi phenyl - -y f carbam c
acid tert Whik312ester Prepared from PCT/EP00/09554

(3-am no-3' -fl uoro-bi phenyl -4-yl) - carbam7rs acid tert.-butyl ester (Exanple
10 &8) (151 ngy, 0.5 rrrml) and

?1%? Im? da?éépa;ec?/‘tma(rz@ néa t%%mf%ggpgpeéln Lray p%ce ured&nﬁcé'tﬁgfi E]galnq le

or ange sol iGB8j (BQ mg,)QSiwﬁqc@lDSFdsJﬂ,B digethiy] ﬂ-oxcmsmﬂ ﬂaxdEJn-tiﬁi)ahqﬂzenm} 15
{2-13-(2- - I\, 9= 4- > (o)1} m no n enyl } -
Car bant o ABCRETH D ey 8 FupRaRichBlng U LR BRI E O B

(-2- ami no- 4-opdreeybled fddyhg)phenyl ) - car bam c acid tert.-butyl ester (Exanple
&) and 3-(2-cyano-pyridin-4-yl)-3-o0oxo-propionic acid tert.-butyl ester
(Exanpl e. H | procedure K. Cbtained as a white
solid (e57 }\@, @ﬁggﬁj“p Igg @?éggaﬁéa&'aanpl e K68

{2' - Fl uor o- [3 ox0-3-(3-[ 1,2,4] triazol-4-yl-phenyl)-propionyl am no]

- bi pheny| - Zxgtaple K66 banmic acid tert.-butyl ester Prepared from

(3-am no-2' -fl uoro-bi phenyl -4-yl)-carbamc acid tert.-butyl ester (Exanple

25 &B7) (3 dﬁ .

3- oxo0- 3- (Sq?lﬁg 4?13 |azo - oF 15'}18%?/?)(1) %r"é‘&%ﬁ?wng ngnolebphen)g l}ll} ester
(Exanpl e HEab dhiert. uZYrWtBII) according to the general procedure K
ot ai ned as a yeI | ow armrphous substance (207 nmg). MS (I1SP) 516 [(MtH){].

15 April 2gQ é{;a e Qe (?%o%ﬁ’uﬁ?@%@iﬁ%ﬁﬁ% ﬁ@a@&‘ﬁ?ﬁ'&'a&d‘?@ﬁ éﬁ*cgl Js%_ ﬁEx ple

=

(5- Cyano-t hi SJen 2- t&h% 3- 0X0 uor o-

car bam ¥ a&3§) { Blung) Wm%l%% aéﬂl-iﬁb'@hen}’l) -2, 2 dlme&Wl (1,3 leXln'4'°ne
3-am no- 2 I I fxanpl e

(5 G37) (30£Eﬂdﬂé ?qurg%)%?@é 0§%%1%Q§{/02§§b? | op en %aﬁﬁé&gﬁ%%ﬁi oni c

acid tert. n@y:—gypohd(lSOmg

MS (ISP) 515 {{(M+H)™]; mp 70-83 °C.
| Example K67

15 {2-[3-(2-Cyano-pyridin-4-yl)-3-oxo-propionylamino]-4-phenylethynyl-phenyl}-carbamic
acid tert.-butyl ester

Prepared from (2-amino-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester
(Example G2) and 3-(2-cyano-pyridin-4-yl)-3-oxo-propionic acid tert.-butyl ester
(Example H10) according to the general procedure K. Obtained as a white solid (174 mg).

20. mp 189 °C (dec.).

Example K68

{2'-Fluoro-3-[3-o0x0-3-(3-[1,2,4]triazol-4-yl-phenyl)-propionylamino] -biphenyl-4-yl}-
carbamic acid tert.-butyl ester

Prepared from (3-amino-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example

25 G37) (302 mg, 1.0 mmol) and 3-oxo0-3-(3-1,2,4]triazol-4-yl-phenyl)-propionic acid tert.-
butyl ester (Example H11) (345 mg, 1.2 mmol) according to the general procedure K.
Obtained as a yellow amorphous substance (207 mg).

MS (ISP) 516 [(M+H)"].



ester (Exanple H17) (276 ng, 1.1 nmol) according to the gem%rﬁérlggﬁ@&edure
K. Obtained as a yellow solid (451 ng). M5 (ISP) 480 [ (MtH)' np 201 T.
Exanpl e K¥® %epo012 PCT/EP00/09554
(3-{3-[3-(2, 4-Di net hyl -i m dazol -1 - yI)-phe? I] 3- ox0- propi onyl am no}-2'-fl uo
ro- biphenyl-4-yl)-carbamc acid tert.-butyl ester Prepared from

(3-am no-2 |phenyl 4-yl)-carbamc acid tert.-butyl ester (Exanple
G37) (333 nEg’Ja E%Q '
3-[3-(2,4-dii net h%l - m dazol 3)& phenyl ] - 3- oxo- propi oni ¢ acid

tert. - but yl{3e$r &-Cymarthipphane3- Yz) gxqrgropionylamino) -2rdluoretbighenyl-4-l- gener al
procedure hphdhi-GRiddReHufteded 1 ght yel low solid (374 ng). M5 (ISP) 543
[(MtH) +]; nmp 145 C. ExamI'n e K71 (2'-Fluoro-3- {3-

[ 3- (2- met hoxynet hyl sul fanyl -i zni dazol - |-yl)-phenyl] -3-oxo-

pr opi ony| ariTeB3reBifisme p3iaming2i-fleenothiphenyhédd)- wb@mm@/ter@@é}rl egter (Fxepwled
E rom m() 3 am gﬁ)?)?(;aoi Hﬂ@nﬁhﬁb@.ﬂ»&' - ﬁ) ho SBIBRE2-AF5 brloShlopidHE ¥did &H Hutyl
3-[3-(2- rretqswﬁmm@l%mmﬂ mgnz Heumeol) pecprding hethelgenaal progedsiro §i. Obtainedi d
tert.-butyl 2 512 , 1.41 mmol ) according to the
general p?oaggﬁgwg%%a@alﬁﬁ d Zis(a Ilgn?]t yel | ow SO|)Id (552 ng) M5 (1 SN)
589 [(M 25 Exanple K72 {3 - [ 3-(5

- Cyano- 2- flMSﬂg&ﬁﬁéﬁ&(M@)ok@pﬁlo& onyl am no] -2'-fl uoro-bi phenyl -4-yl }-
carbamc acid tert.-butyl ester WD 01/29012 -77 15 April 2004

PCT/ EPOO/ O%éﬂngiggp@r ed from (3-am no-2'-fluoro-biphenyl-4-yl)-carbamc
acid tert uty ester (Exanple &37) (302 ng, 1.0 nmol) and

3- (5-cyano- X0 |on| acid ethyl ester (Exanple H18
(3%2 né, 1.8~ % §2 %@d%ﬁ%ﬂ%@lﬁﬁrﬁ&@ﬂ p%tm%m]@.m B ¥Barons a )
>|2<73I3I ow- brOvﬂlpﬁéi{)ﬂ-@-)ﬂﬁégrﬂiﬁﬁca&d?@t-@)h@ﬁ’kst&gz [(IVI+H)}] np 170 C. Exanple

Prepared from (3-amino-2' -ﬂuoro-bxphenyl-4-yl)-carbarmc acid tert.-butyl ester {(Example

G37) (333 mg, 1.1 mmol) and 3-[3-(2,4-dimethyl-imidazol-1-yl)-phenyl]-3-oxo-propionic

acid tert.-butyl ester (Example H?) (314 mg, 1.0 mmol) according to the general procedure
15 K. Obtained as a light yellow solid (374 myg).

MS (ISP) 543 [(M+H)*]; mp 145 °C.

. Example K71

(2'-Fluoro-3-{3-[3-(2-methoxymethylsulfanyl-imidazol-1-yl)-phenyl]-3-oxo-
propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester

20 Prepared from (3-amino-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G37) (303 mg, 1.0 mmol) and 3-[3-(2-methoxymethylsulfanyl-imidazol-1-yl)-phenyl]-3-
oxo-propionic acid tert.-butyl ester (Example H12) (512 mg, 1.41 mmol) according to the
general procedure K. Obtained as a light yellow solid (552 mg).

MS (ISN) 589 [(M-H)'); mp 83-86 °C.

25 Example K72

{3-[3-(5-Cyano-2-fluoro-phenyl)-3-oxo-propionylamino]-2'-fluoro-biphenyl-4-yl}-
carbamic acid tert.-butyl ester



{3- [3-(2-Cyano-pyridin-4-yl)-3-o0xo-propionyl am no] 15 A -| 004
-2',4' -difl uoro-bi phenyl -4-yl}- carbamc acid tert.-butyl est repar ed
from (3- aWOf820124" - di f | uor o- bi phenyl - 4-yl ) - carbani ¢ acid lf(é'?’EP‘m@&P;?I ester

10 (Exanple G43) and 3-(2-cyan-pyridi n-4-yl ) - 3- oxo- propionic acid
tert.-butyl ester (Exanple H10) according to the general procedure K

nggﬁi) lned K";%re?ggeﬂ%m lfﬁ QW59 ﬂgor(ozglghuﬁd-(t} ﬁf)\bcar%%;m& S04 Jt'é)ft'.-]'t:vutyFl er EBAmERd C

{2-]3-(2- d}aﬁb(spgzmgi.1r&mngou))axﬂso@qm@pwmtcaphm’f@ﬁwxo—mpmpwx@rféhxll} car

barni ¢ aci d _Obtained
(2-am no- 4gs| sggk J{mﬂ%‘ﬁ%ﬂ%?ﬁﬁg am cﬁgé({igmg tOth ene rsotcgrurf alge A7)
and 3-(2- cmﬂpwbmmhgﬂ(ﬁmg)(o pr opi oni ¢ aci d tert - but yl ester
(Example HHO according to the general procedure K. Obtained as a |ight

brown soli ) + 421 [(MH)-]; nip 163-165 C. Exanple
K75 (2 QFI g%é%@-%—“?%%h%%y -1m dazol -1 -yl )-t hi azol - 4-yl ]

- 3- 0X0- propi onyl am no}- bi phenyl -4-yl)-carbamc acid tert.-butyl ester

Pr epar ed f&mﬂlﬁﬁ&i no-2' - f1 uor o- bi phenyl -4-yl)-carbanic acid tert.-butyl
ester (Exanple 25 G&37) (151 ng, 0.5 mml) and

3-[2-(4-ne Fdinyd-yh! b xmpa bfphesyii-yl
tert.-but yfﬂqgslstzepy(%&g &Lr“i %ﬁbﬁ&%k%bﬂy‘d mﬁ]d} ) aiﬂ]gg?gl %g t% t?;}

general preaveamicackd te HT—YhéiﬂETas a yel | ow anor phous substance (157 ng). M
(ISN) 534 [(MH)-]. 15 April 2004 WD 01/29012 PCT/ EP00/095 4 -78 Exanpl e

K76 (4" - Fl par@red-frdd(3- ammo -2',4'-diflucro-biphenyl-4-yl)-carbamic acid tert-butyl ester
[2-(4- rrethl-|mdazol %3 thi azol - 4- yl | -3- oxo-p roplgglamno-
bi phenyiP- 4lEpampleGaahand 316 -eyaperwndewyw BV PIOPEIHE 2 Ferbrhutyl ester

3- ani no- 4 |
(5 ég n&ﬂﬁﬁ%ﬂ% I.ng)nﬁ'%isgmggn gb the beS@AIRRBEGRE KIOb Riided-20 W light etarsolilx2om!| e

3-[2-(4- maff}ﬁ)'l -im dazol-1-yl)-thiazol -4-yl]-3-o0xo propionic acid
tert.-butyl ester (Exanple H20) (154 ng, 0.5 mmol) according to the
gener al Mﬁmmﬁ [(BREB e 0-B1ye, | ow anor phous substance (225 ng). M

(1SN) 534 [(
Example K74
15 {2-[3-(2-Cyano-pyridin-4-yl)-3-oxo-propionylamino]-4-isopropyl-phenyl}-carbamic acid
tert.-butyl ester

Prepared from (2-amino-4-isopropyl-phenyl)-carbamic acid tert.-butyl ester (Example
G47) and 3-(2-cyano-pyridin-4-yl)-3-oxo-propionic acid tert.-butyl ester (Example H10)
according to the general procedure K. Obtained as a light brown solid (183 mg). '

20. MS (ISN) 421 [(M-H)']; mp 163-165 °C.

Example K75

(2'-Fluoro-3-{3-[2-(4-methyl-imidazol-1-yl)-thiazol-4-yl]-3-oxo-propionylamino}-
biphenyl-4-yl)-carbamic acid tert.-butyl ester

Prepared from (3-amino-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example

25  G37) (151 mg, 0.5 mmol) and 3-[2-(4-methyl-imidazol-1-yl)-thiazol-4-yl]-3-oxo-
propionic acid tert.-butyl ester (Example H20) (154 mg, 0.5 mmol) according to the
general procedure K. Obtained as a yellow amorphous substanice (157 mg).

MS (ISN) 534 [(M-H)'].



{E>2<arrl12: 50?(7)73103 0x0-3-(3-[1, 2,3]triazol-1-yl-phenyl)-propi Jgﬁ;;%m%ﬁ bi phen
yl -4-yl'}-W @MC acid tert.-butyl ester Prepared from PCL/EP00/09554
(3-am no-2' -fluoro bi phenyl - 4-yl) - carbamfgamd tert-butyl ester (Exanple
&37) (152 nmg, 0.5 nmmol) and
3- oxo- 3- (3-_@,&8.3213,1(9@ azol - 1-yl -phenyl )-propionic acid ethyl ester (Exanple
H2) (200 nu, | ) according to the general procedure K Cbtained 15
as a yellow oil 191r75 M5 (I1SP). 516 [ (MtH) Exanpl e K78

Y £33

{2-[3-(3- Q(én@iqﬁ’h@ﬁy{l-” (dososthyl-ipiderslt layh) tbipzal- Lyl&cl%gmpsqpi%éﬁwn}dcar bani ¢

?(2:I gm’ Lgrz cgﬂ%r%& F;[rbﬁlg'}{!;afcg%pé g {#c acid tert.-butyl ester (Exarrpl e

(A8) and3(22d|rnethyl 6- 0x0- 6H-[ 1, 3] di oxi n-4-yl)-benzonitrile |l e
)4)  accor dirapared frore (yamicat - rosedapheaykd-ybbeasbareig agid terti-bytl esterd ar@y g d
(92 ng) . 5 Mddhla sy géﬁ/ﬂﬁimogl)'éﬁém'z e 4hh ﬁlmldazol- -y1)-thiszql }»1&3 X0-

{2-]3- (2- ano-pyri di n-4-yl)-3-0x0-propi onyl am no] -4-cy c -phenyl }-ca
r bani c acm:tOPmC ackd teyt-butt esteri(ExapplelH20) (154 1o inzgdigcqo@imgmdm%m

- 79 Prepar %f.fs{apgdo@é’am@bﬁlﬁyﬂsweﬁwlanm?ﬁmds)susﬁméws Aghd tert-butyl

ester (Exa

4- (2, 2-di net hyl - E‘el 3] di oxi n-4-yl)-pyridine-2-carbonitrile (Exanple
J16) accor di’iﬁémmﬁ:iﬁé@jeﬁ dal procedure K. Obtained as a |ight brown solid
(148 mg). M5 (I1SP) 421 [(MtH)+]. 5 Exanple K80 {4- Cycl opropyl - 2-

[3-(3-im dmbﬁxfg? phenyl ) - 3- oxo- pr opi onyI am no] -phenyl]-carbamc acid
tert.-butyl ester Prepared from (2-am no-4-cycl opropyl - phenyl)-carbam c

acid tert.-hu ester (Examle ., 48 ad6 i m dazol
1- yI - phathyl &= E%Qr%rﬁn!éfwgpr?’?ﬁé]? SMH BtEN 5&3@3&4@@5&@1 biphseidrilng to
t he gener alcapsRsiedtdeedf- b@plt@teaed as a light yellow solid (79 ng). MS (I SP)
461 [(MrH)t] . .
Prepared from (3-amino-2'-fluoro-biphenyl-4-y1)- carbaxmc acid tert.-butyl ester (Example
G37) (152 mg, 0.5 mmol) and 3-ox0-3-(3-[1,2,3]triazol-1-yl-phenyl)-propionic acid ethyl
ester (Example H2) (200 mg, 0.77 mmol) according to the general procedure K. Obtained
15 asa yellow oil (191 mg).

© MS (ISP) 516 [(M+H)"].

Example K78

{2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino}-4-cyclopropyl-phenyl}-carbamic acid
tert.-butyl ester

20- Prepared from {2-amino-4-cyclopropyl-phenyl)-carbamic acid tert.-butyl ester (Example
(G48) and 3-(2,2-dimethyl-6-ox0-6H-[1,3]dioxin-4-yl)-benzonitrile (Example J4)
according to the general procedure K. Obtained as a light brown solid (52 mg).

MS (EI) 419 (M™).

Example K79

25 {2-[3-(2-Cyano-pyridin-4-yl)-3-oxo-propionylamino}-4-cyclopropyl-phenyl}-carbamic
acid tert.-butyl ester



Exanpl e K81{4 - Fl uor o- 3- [ 3- oxo-3-( 3- [123]

15 April 2004
triazol - | - phenyl ) - propi onyl am no] - bi phenyl -4-yl}- carbarnic acid
tert. -but O Q49812 15 Prepared from (3-am no PCT/EP00/09554
-4' -fl uoro-bi phenyl -4-yl)-carbam c acid -butyl ester (Exanple G39)

(152 ng; 0.5 mmol) and 3-o0xo0-3-(3-[1,2,3 rlazol 1-yl - phenyl ) - propi onic

b ocedur o RS ?@%ﬁg@%ﬂﬂ%@%ﬁ“ﬁf@&Zaf“i@‘%ﬁf%é%% i
tE;(?gIz)lole K8Q;4§)41r(d44-l(i2,aﬂﬁameﬂh'bﬁydxet-6ﬁf{ymcthmEfo spyTRline32- c[albom (Exaz;uﬁlte |
ester Prep %g?@?%fgﬁ-?% 43{?5Qﬂrﬁ§r @ﬁg éc} s%%?%ﬁ@?% I“G’ rba% c
acid tert.-butyl ester (Ex rrple G33) (163 ng, 0.5 mmol) and30x03(3-[

1 2,3]tri aMﬂ(—IEPM?rlpﬂﬁMﬁH))]ZS propionic acid ethyl ester (Exanple H2) (181
ng, 0.7 mmol ) according to the general procedure K. Obtained as a yell ow

oil (10 WSP) 540 [(MrH){]. 15 April 2004 WO 01/29012

PCTI EPC%Y rg%%[ﬂ'&@é%g_Exanpl e K83 {4" - Fl uor o- 3-

[3-(2-imdazol -1-yl-thiazol -4-yl)-3-o0xo- pr opi onyl am no] - bj pheni/

carbami ¢ aH-@YFléPIOPYbﬁt[)?t(?’émléﬁfzo L efrpheryli-p oe- PrOPlonYIammo -phenyl}- carbamlc

( 3-am no- 4ac18&&pr%tﬂ| Fny -4-yl)-carbamc acid tert.-butyl ester (Exanple
5 G39) (151 ny, and

3-(2-iridazol I-t||azol 4-y|)-3-o0xo-propionic acid tert butyl ester
(Exanpl e gapa(ez[y amigoringic Pa%RYénP&F PF’H bemc 3féch b u&flétt%fdéa%m&l

%t ai ned a@4@paﬁ@mﬂsmmézou-§2pﬂmm ﬁ@dﬁ:&é@ﬂ PE3 diéi - bhe (ERAAPRIjR0K84 - 11

(4" - FI ubr oaarording to the geperm proredure KoPbtinad)as ghight vetlos: wkid (5% 88)-ony| anmi no} - b
| phenyl -4- yl)-carbam c acid Cert.-butyl ester Prepared from
(3- am no- 4js4 {1oPy Msiiphamyl - 4-yl ) -carbam c acid tert.-butyl ester (Exanple

Example K81

{4'-Fluoro-3-[3-ox0-3-(3-[1,2,3]triazol-1-yl-phenyl)-propionylamino] -biphenyl-4-yi}-

carbamic acid tert.-butyl ester

15 Prepared from (3-amino-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G39) (152 mg, 0.5 mmol) and 3-0x0-3-(3—[1,;‘2,3]triazol-'l-yl—phenyl)-propionic acid ethyl
ester (Example H2) (200 mg, 0.77 mmol) according to the general procedure K. Obtained
as a yellow oil (107 mg).

MS (ISP) 516 [(M-+H)"].

20 ‘ Example K82

{4-(4-Fluoro-phenylethynyl}-2-[3-0x0-3-(3-[1,2,3}triazol- 1-yl-phenyl)-propionylamino]-
phenyl}-carbamic acid tert.-butyl ester

Prepared from [2-amino-4-(4-fluoro-phenylethynyl)-phenyl]-carbamic acid tert.-butyl
ester (Example G33) (163 mg, 0.5 mmol) and 3-oxo0-3-(3-[1,2,3]triazol-1-yl-phenyl)-

25 propionic acid ethyl ester (Example H2) (181 mg, 0.7 mmol) according to the general
procedure K. Obtained as a yellow oil (107 mg).

MS (ISP) 540 [(M+H)").



&39) (151 nmg, 0.5 nmol) and 15 A r|I20 4
3-[3-(3-net hyl -i soxazol -5-yl)-phenyl]-3-o0oxo-propionic acid't utyl
est er (Ex&’ﬁ)%ézgﬁﬂ) (190 ng, 0.63 mmol) according to the gBﬁ@frEaPO/‘l9§54
procedure K. (btained as an off-white sol !3? (86 mg). M5 (ISP) 530 [
(MtH){]; np 100-101 C Exarrple K85 { 3 - - (3-Cyano -phenyl)

- 3- 0X0-pro -2',4" -difluoro-bi phenyl 4-yl } -carbamc acid
tert. -butyﬁk‘%gﬁr{%?—ﬁ;‘g Prepared from

(3-am no-2' -di fl uor o- bi phenyl -4-yl)-carbam c acid tert.-butyl ester

( Exanpl e G4{245 -Fluedo 3- tsz(zumdmlﬁyyl-t@mlewﬂ-q -bxGipdopinnylarhind]ybipbemybidi-ylii |

(Exanpl e rggr) general procedure K. Obtained as an orange
oi | (95 ng)é)dﬂﬁﬁ?% 93%959'[5'} T)t]. Exanple K86 25
{2-[ 3-(3-Cyano- phenyl ) - 3- oxo- propl onyl am no] - 4-i sopropyl - phenyl } - car bam ¢

acid tert.-Pisparetl fisgn €3-amfnagr ﬂmomeﬁphewm)—wbmzmrd EPOMUDE B5tér (Ex@inple

(Examle® G Qi 05 o DY 2 AR ARRRAME B S beipBifabia P e
(Exanpl e J4 utylaﬂstﬁol(ﬂxaigpltbllﬁh&%mrodm ai}:m;turchng(to tﬁet@nmbpmechxrb tht red

?Zl ! gl ﬁé?g%%%%ﬁ%gﬁ%ﬁéﬁ if\%b%l -im da;Z)I9 iBSI )C phgn;ﬁ(iﬁrrpI ° fer

- 3- 0X0- propi onyl am no henyI 4-yl)-carbanmic acid tert.-butyl ester
Prepared fr¥Q(ISHRA 4'1'1) L uor o- bi phenyl -4-yl)-carbamic acid tert.-butyl
ester (Exanple @G39) and

3-[ 3- (2- netfyylsil frapyl -i m dazol -1-yl)-phenyl ] -3-o0xo-propionic acid

tert.-butyl ester (Exanpl e H13) according to the general procedure K.
Qot ai ned as a_light yellow bi (181. My SP) 561 [(MrH) *]. Exanple
K88 (4- |1%odr40‘p1nor<23¥ 3-B-0- {nsthy -ssoweachytyl)- wﬁbb -Cxosrppishlagtino)-biphenyl-4-

- 0X0- pr opi ONY.kAbMMCcid RIEMY esterl 5 Carbamc acid tert.-butyl ester

Prepared from (3-amino-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G39) (151 mg, 0.5 mmol) and 3-{3-(3-methyl-isoxazol-5-yl)-phenyl}-3-oxo-propionic
acid tert.-butyl ester (Example H14) (190 mg, 0.63 mmol) according to the general

15  procedure K. Obtained as an off-white solid (86 mg).

MS (ISP) 530 [(M+H)"]; mp 100-101 °C.

Example K85

{3-[3-(3-Cyano-phenyl)-3-oxo-propionylamino}-2',4'-diftuoro-biphenyl-4-yl}-carbamic
acid tert.-butyl ester

2 Prepared from (3-amino-2',4'-difluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester
(Example G43) and 3-(2,2-dimethyl-6-oxo-6H-{1,3]dioxin-4-yl}-benzonitrile (Example
J4) according to the general procedure K. Obtained as an orange oil (95 mg).

MS (ISP) 492 [(M+H)*].

Example K86

25 {2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-4-isopropyl-phenyl}-carbamic acid tert.-
butyl ester



Prepared from . (2-am no-4-isopropyl-phenyl)-carbam c acid L& Apri ?&}64?" ester
(Exanpl e G47%:ﬁ,and 2,2-di met hyl -6-[ 3-(2-nmet hyl -i m dazol - 1-yl) - pheny 1-1

1, 3] di oxi WQ9HIE12 (Exanpl e J15) according to the general pPOHEBNSSK.
btained as a yellow oil (186 ng). M (I_§ ) 477 [(MrH)"']. 20 Exanpl e K89
(2',4'-Difluoro-3- 13- [ 3 -(2-nethyl-im’dazol -1-yl)-phenyl]

- 3- 0X0- pr opj ' i | )ncanbanmic .acid tert. -b | _ester
Preparcd T sttt hopin G bR D RRGR, SRt il Bt
tert. - but yG4&ansr3-(3, Edimpthyl-643p-@&ird1,3)dioxin-4-y1)-benzonitrile (Example J4)

2, 2-di met hyl - £ (2= | - i | ~d - VvI ) phenyl ] - 1,. [.0xin-4 25 one
(Exanpl e 1%%?%%%%%%16%5{%1 Rrhggdglg%lg'r% ta%l)nre%)icagagllggl %Ed[séhh‘?g e‘Bg)gs a yel | ow
oi | (145 . MBS %I SP) 547 [(M+H)+]. 15 April 2004 WD 01/29012

PCT/ EP0O/ 1SP)-422 [EMARPI b migO1Y L B0 °L. - Di f | uor 0- 3- [ 3-0x0-3-(3- [1,2, 3]
triazol -1-yl -phenyl) - propi onyl am no] - bi phenyl -4- yl}-carbam ¢ acid

tert.-buyt YEx%ﬁIQKS?r epared from
(3-am no-2, 4 -ditruoro-bi phenyl -4-yl)-carbam c acid tert.-butyl ester 5

(Exanpl e (43) and 3-0x0-3-(3- & 1,2,3]triazol-1-yl-phenyl)-propionic acid
ethyl est et4 Fleapndr B-13§2- msthoiselfaeyltimidarel-gabephenyb- bosdiprepiknyl@birlned as
2 11Ot vebipBu il Lokaritiiid WS G034 [ (MHYU - Bramle K01 10

- - - y -

{2' - Fl uor o- | m dazol - 1- I'azol - 4-yl ) - 3- oxo- pr opi onyl am no] - bi phen
yl-4-yl{- carbanzic acid tert -butyl ester Prepared from

(3- am no- pr-ePilfﬁéﬁ‘@nb(-”pﬁ’é‘H}Q'44ﬂ1§ﬁ?f}7:1?éhh@é.’hi4d’1)aéﬁr amigacid tsor-pratyd stten(EgExabp| e
G37) (151 @3p) Ad3-[B10-medRfs -3-0xq-propionic aci -
3-(2-im dazol)- 1-yl-thi glzol - iﬂf?/? I-H:?ﬁl%aigl- [l)rytl)p?}(l)erﬂyg %é’."a o atgllﬂittfﬁt' ggtp’%r

( Exanpli@ resty (ExemplaE13pagrording Jo the gonarrlmyoresiura K. Gbtrined asprligbtyiliowr ofl 15
ot ai ned a@ggm@jte solid (98 ng). M5 (ISP) 522 [(MtH)t]; np 115-130 C
Exanpl e K92

MS (18P) 561 [{(M+H)"].
Example K88

(4-Isopropyl-2-{3-[3-(2-methyl-imidazol-1-y1)-phenyl]-3-oxo-propionylamino}-phenyl)-
15 carbamic acid tert.-butyl ester

Prepared from (2-amino-4-isopropyl-phenyl)-carbamic acid tert.-butyl ester (Example
G47) and 2,2-dimethyl-6-(3-(2-methyl-imidazol-1-y1)-phenyl}-{1,3]dioxin-4-one
(Example J15) according to the general procedure K. Obtained as a yellow oil (186 mg).

MS (ISP) 477 [(M+H)").

20 ' Example K89

(2',4'-Difluoro-3-{3-[3+(2-methyl-imidazol-1-yl)-phenyl}-3-oxo-propionylamino}-
biphenyl-4-yl)-carbamic acid tert.-butyl ester '

Prepared from (3-amino-2'/4'-difluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester
(Example G43) and 2,2-dimethyl-6-[3-(2-methyl-imidazol-1-yl)-phenyl]-(1,3] dioxin-4-

25 one (Example J15) according to the general procedure K. Obtained as a yellow oil (145
mg). ‘

MS (ISP) 547 [(M+H)"].



{3-[ 3-(3-Cyano- phenyl ) - 3- oxo- propi onyl am no] 15 Aoril

-2', 5" -di fl uor o- bi phenyl -4-yl }-carbam c acid tent.-butyl ester 2% Pr epar ed
from (3- athB/289125" i £ | uor o- bi phenyl - 4-yl ) - car bani ¢ aci d PGHEPWORSESH est er
(Exarrple 5) (160 ng, 0.5 nmol) and 9

3-(2, 2-di net hyl - 6- oxo-6H-[1, 3]d|0X|n4yI§- benzonitrile (Exanple J4) (115

ng, 0.5 rnr@,{a}n&g gfding to the general procedure K Cbtained as an
anor phous Ite substance (110 ng). M5 (ISN) 490 [(MH)']. 25 Exanple K93
{2',5 -Difluoro-3- (3-

1,2, 3]tri az{8|»4 TDlﬁpomrér{y%m}cOpéﬁéﬂéﬂﬂ Haisrelol-yYhppemehypropionylamisal-bipkierylati d
tert. - butyl 1p§grg£mgc53cﬁpfeﬂ b8 4steO 01/ 29012 PCT/ EPO0/ 09554 -83 Prepar ed
from (3-am'no-2',5" -difluoro-bi phenyl 4-yi)-carbamc acid tert.-butyl ester

(Exanpl e G45) (‘g 0.5 mopl ) and
3- oxo- 3- ( 3-frepae ?‘PPP £ ain0-g|.d &é@wp)blmhe@ﬁl érilccarbarnis asidgrt-butybestqrExanpl e

H2) (1305 MyExfm leW))anﬁ@;C&Eijﬂg tlQ %ﬁﬁz&eﬂ? %Seﬁ)wg&ﬁc f d eﬁf ?’terx'ed as

an anor phous of T-white substance
Exanpl e ng(&(gﬂph:ﬂ‘é%}%;;gr_d{ngto the general procedureK Obtamed as a light yellow oil (164

[ 3- (3- met hyhgy,soxazol - 5-yl ) - phenyl ] - 3- oxo- pr opi onyl ami no} - bi pheny! -
yl)- carbamc aC|d tert -butyl ester Prepared from

(3-am no-2'-fl l-4-yl)-carbamic acid tert.-butyl ester (Exanple
1o Gy (19 ) B8 RAB R ana

3-[3-(3-nethyl -i soxazol -5-yl)-phenyl ]-3-0oxo0-propionic acid tert.-butyl

ester (Exargiaghpit®9) (190 py, 0.63 nmol) accordi ng to the general

procedure K btained as a white solid (213 ng). M5 (ISN) 528 [(MH)-]; np
158-160_C. 9

(2,3 -4t H&%@ng’ ?36 éom?dt@lﬂﬂlz‘hﬁ?lr‘% - F-oxe-progiominolipheany -4 no - b
iphenyl 4- gtfendanbidnee.-@yesteer t . - butyl ester Prepared from

(3-amno-2', 3'-difluoro-bi phenyl -4-yl)-carbam c acid tert.-butyl. -ester
Exa Ie 1

(Brarple L300 B Woh B cobamic acid ket EasiEip o

H2) (130 nuG37)(E51nmwgl §.5 acaol)dindg-(2einiilezolendithiazdlrHeRBubLo-Bropionic acid tert.-
 butyl ester (Example H19) (235 mg, 0.8 mmol) according to the general procedure K.
15 Obtained as a white solid (98 mg).

MS (ISP} 522 {(M+H)"]; mp 115-130 °C.
Example K92

{3-[3-(3-Cyano-phenyl)-3-oxo-propionylamino}-2',5'-diflucro-biphenyl-4-yl}-carbamic
acid tert.-butyl ester '

20 Prepared from ( 3-amino-2',5'-difluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester
(Example G45) (160 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-0x0-6H-[1,3]dioxin-4-yl)-
benzonitrile (Example J4) (115 mg, 0.5 mmol) according to the general procedure K.
Obtained as an amorphous white substance (110 mg).

MS (ISN) 490 [(M-HY].
25 Example K93

{2',5'*Diﬂuoro-3-[3-oxo-3-(3-{1,2,3]triazol-1-yl-phenyl)-propionylamino]-biphen)'r1—4—
yi}-carbamic acid tert.-butyl ester



20 Qbt ai ned as an anor phous yel | ow substance (166 ng). M (1I5§§.)m§ L
[(MtH)t]. Exanple K96 [2- [3-(3-Cyano-phenyl)-3-o0xo-propi onyl am no] -4-

(2, 4- dlfIH@Q)U%?HBnyI ethynyl)-phenyl] - carbamc acid tert.PGUERI0/SHer 25
Prepared from|[2-am no-4-(2,4-difl uoro- pt}gnyl et hynyl ) - phenyl ] -carbam c acid
tert.-butyl ester (Exanple G35) (172 ng,”"0.5 mmmol) and

3-(2,2-di 6 d itr.il 4 126
rrg,( 0. 55I % alrgagfggr(c]? m‘{"% ?%ehlgelr?eraphé?%}c%ﬁzzo H{“I:ngig?rﬁabg}%g es§ﬁ) oEange
FI( :\m (H) 198 n@ﬁxamﬂeﬁdéi (1@Oﬂg0;'xlﬁnﬁlﬁll)mg:;maﬂmﬂ@ﬂﬁMI—l—ﬂ:%MﬂMﬁ?r;oﬁﬂcﬁ
-4-(2-11 ubro - enyF%ﬁlﬁ%{% gﬁ yﬁ@ {:ngp rgﬁ%l%ogﬁ?g‘% ﬁl?ﬁ?%fiulées@er 5
Pr epar ed f@htmp@dammmdfp(lﬁu{sbffmlmqmlubstyxh@t(ﬂl%mb) phenyl ] - carbami ¢ acid
tert.-butyl ester (Exarrple &34) (163 ng, 0.5 nmol) and

3-(2, 2- ? n%?ﬁsNﬁz;’%g@?] % 3] di oxin-4- yl)-benzonitrile (Exanple J4) (126

ng) 0.5 cor the general procedure K. Obtained as a brown
solid (143 ng). M5 (ISN) 496 [(MH'-]; np 216-217 C. 10 Exanpl e K98

[ 2-]3- (3- Grampigkdnyl ) - 3- oxo- pr opi onyl am no]

-4-((-fluoro-phenyl ethynyl)-phenyl] - carbamc acid tert.-butyl ester

P d f I

Prepared yr@n@gareofgn 5 3§pixﬁer@§1u§5%%§%§% ﬁ%ﬁg@% axqop@@ﬁ&ﬁ{mwh&w 4.
3- (2, 2- di m¥Dhspr %méﬁé‘—dﬁﬁi{-buﬂ Jetesxi n-4 15 yl)-benzonitrile (Exanple J4)
(190 ng, 0.825 mmol ) according to the general procedure K Obtained as a

|1 ow oi | ] :
Lehoms B ErdldedBiim (sl dﬁ%g’g"j’“’("'yh?h“ P AR EacB A M Pl Frlaifple
di azep B 2 oD 15 aman s mgadl) a9 S4<3-rphrigar el e el -3-odo-Blopionic

di azepi n- 2+4e088t b urft At (Exfnfe Y125 1doMhg, 0ls33nflolVel Brding to the general

procedure K. Obtained as a white solid (213 myg).
MS (ISN) 528 [(M-H)]; mp 158-160 °C.
Example K95

15 {2,3-Difluoro-3-[3-0x0-3-(3-[1,2,3]triazol-1-yl-phenyl)-propionylamino}-biphenyl-4-
yl}-carbamic acid tert.-butyl ester

Prepared from (3-amino-2',3'-diftucro-biphenyl-4-yl}-carbamic acid tert.-butyl-ester

(Example G49) (160 mg, 0.5 mmol) and 3-ox0-3-(3-[1,2,3]triazol-1-yl-phenyl)-propionic

acid ethyl ester (Example H2) (130 mg, 0.5 mmol} according to the general procedure K.
20 Obtained as an amorphous yellow substance (166 mg).

MS (ISP} 534 [(M+H)"].

Example X96

[2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-4-(2,4-difluoro-phenylethynyl)-phenyl]-
carbamic acid tert.-butyl ester

25 Prepared from [2-amino-4-(2,4-difluoro-phenylethynyl)-phenyl]-carbamic acid tert.-butyl
ester (Example G35) (172 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-oxo-6H-{1,3}dioxin-4-
yl)-benzonitrile (Example J4) (126 mg, 0.55 mmol) according to the general procedure K.
Obtained as an orange oil (198 mg).



benzo[b] [ 1,4]diazepin-2-ones A suspension of the cﬁpnl 2004
{2-[3-ary| - 3- oxo- propi onyl am no] - 4-aryl - phenyl ] -carbam ¢ acid tert.- butyl
ester or YR8 3. oxo- propi onyl ani no] - 4- aryl et hynyl - phEﬁ’y’@f’OQ’f%?Ph‘am c
acid tert.-butyl ester (1.0 mmol) in CH& 2 (5 nm) [anisole or

1, 3-di net hoxybenzene (5to 25 2s rnnol) ¢ be added if necessary] was
treated ‘MtI'UI g%i@?ﬁ ) at 0 Cand stirring was continued at 23 C
unti | t|C|n|ca te consunption of the starting material. The
sol vent was renmoved in vacuum the residue treated with little ether,

wher eupon iExample®9Al | i zed. The solid was stirred with sat. NaHC®3-sol .,
filtered, washed with H20 and ether or m xtures of ether/hexane and was

crystal |1 satiarrotner i AIERS et fabineion QERGSERPHo AR ARIPHEIE] )
PCT/ EPO0/ 09%Bemig acidtentphuwsylies®s ( 7- | odo- 4- oxo- 4, 5- di hydr o- 3Hbenzo[b] [ 1, 4]
di azepi n-2-yl)-benzonitrile Prepared from

Vort - bug ot PRGERIER |7 SnBieRa R0 ARIOR LG mT R AR PIBRL 2 PR 2
CH2Cl 2 5 ac@tﬁrﬁﬁmgmloG@ﬁb(lgém,Qts lpmgba!lsﬂr?e(m -dimediyh6eoxas6ld- (Sl diovinsdl | d

g8(82 g 2) 7-pheny ﬁﬁf @PA%{PEWE f}l%ﬁ le—sgbenz @[%Tom the éeneral procedure K.

[ 1, 4Jdi azerfghtameslla;a mmltdr(ll&énrg)epar ed from
{2-[3.-(3-cyano-phenyl) - 3- oxo- propi onyl am no] - 4- phenyl et hynyl - phenyl }- 1o
carbam ¢ acjd (fS?l{__)M%QFMYf-I&;Z:Bngé 5395@ e K2) (230 ng, 0.48 mmol) by

treatment wwth TFA in CH2 ccording to the general procedure M (btained

as a light yellowsolid (135 ng). M5 (El) 361 (M); nip 245 C (dec.)
Exanpl e18 3‘13@(:%&7- p-tol yl et hynyl -4, 5-di hydro- 3H benzo [b] [ 1, 4]
di azepi n-2-yl)-benzonitrile 15 Prepared from

2- am 4- - I
EB ] aEnlgci R- [t3063¥¢ﬁ1f&¥§hfény9t@8% ?rﬁﬁ%fliﬂ;fﬁ_ c o%oﬂgﬁt"[ gﬁ%%yg%t%ﬂ)e%hey?ﬁx anpl'e

benzonitri |@r¥@ea 6334 “t(dl%?rng, 0.6 mmol) according to the general
procedure K. Cbtained as a light yellow solid (228 ng). This material was

depr ot ect edPrapsted froht Remib- 41(4w6%eﬁwéthyﬂiﬁﬁphéhﬁd2§$2m@§&@d g#Hnbutyd the
general pr Ogsgeg l(’l.E.xz.u'll:ole 8%5?&2 ?, mg, % tand 3-(2,2-dimethyl-6-o0x0-6H-{1,3]dioxin-4-
15 yl)-benzonitrile (Example J4) (190 mg, 0.825 mmol) according to the general procedure K.
Obtained as a yellow oil (318 mg).

MS (ISN) 496 [(M-H)].

General procedure M (Synthetic Scheme B}

_ Preparation of 4,8-diaryl-1,3-dihydro-benzo([b}[1,4]diazepin-2-ones, 4-aryl-8-aroyi-1,3-
20  dihydro-benzo[b][1,4]diazepin-2-ones or 4-aryl-8-arylethynyl-1,3-dihydro-
benzo{b]{1,4]diazepin-2-ones

A suspension of the {2-{3-aryl-3-oxo-propionylamino]-4-aryl-phenyl}-carbamic acid tert.-
butyl ester or {2-[3-aryl-3-oxo-propionylamino]-4-arylethynyl-phenyl}-carbamic acid
tert.-butyl ester (1.0 mmol) in CH,Cl; (5 mL) [anisole or 1,3-dimethoxybenzene (5 to 25

25 mmol) can be added if necessary] was treated with TFA (0.5-5.0 mL) at 0 °C and stirting
was continued at 23 °C unti] tlc indicated complete consumption of the starting material.
The solvent was removed in vacuum, the residue treated with little ether, whereupon it |
crystallized. The solid was stirred with sat. NaHCOs-sol,, filtered, washéd with HO and
ether or mixtures of ether/hexane and was dried to give the title compound, which if

30 necessary can be purified by crystallization from THEF/ CH2C12!etherlhexane.



20 yellow solid (86 ng). M5 (EI) 375 (Me); rip 236-239 C (dec p%ni2 nple 4
3- [7-(2-Chl or o- phenyl et hynyl) - 4- oxo- 4, 5- di hydr o- 3H benzo [b]

di azepi n-¥ A2 2penzonitrile 25 Prepared from PCT/EP00/09554

[ 2- am no- 4- ( 2- chl or o- phenyl et hynyl )-phen%%] -carbam c acid tert.-butyl

ester (Exanple G4) (172 ng, 0.5 mmol) and” "

3-(2,2-di hyl;- 6- oxo- 6H-[ 1, 3] di oxi n-4-yl)- benzonitrile (Exanple J4) (230
ng, 0.75 %ﬁﬁ%@% pure) according to the general procedure K Cbtained as
a yellow solid (321 ng). This material was deprotected and 15 April 2004
WO 01/ 29013 (POTddE2- G0+ HD 8y dre-8H- bmb[tz]ét#ihﬁaz&pieaz-ryﬁrhembnhrﬁFA in CH2Cl 2
according to the general procedure M Obtained as a light yellow solid

148 I
§8° 0 19 S non e AR b i BB 2 S ™! ©
?I atzepl nt ZaMErPrb@p)dﬁﬁcr {Eampled< Al A0 g42.5 mamy]) diyhiysayhemheity TFAGadidGlc aci d

er
6- ( 3- ch%o?/%)ccg Btﬁ]gé%{%h%e%h}&[q% ‘3}’%?‘%%?. H24e e%%‘gs?lg(g\s%l% )\16) accordi ng
to the general procedure K. The obtained material was deprotected and

cyclized Mﬁ(Ef)eﬁﬂfé’ht),mptlﬂ&?m%lﬁd@%lZCI 2 according to the general
procedure M Obtained as an 10 orange solid (155 ng). Ms (El): 370 (M)

Exanpl e 6 §gan[@é§4- Met hoxy- phenyl) -4-oxo-4, 5-di hydro-3Hbenzo [b] [ 1,4]

di azepi n-Z-y benzoni trile 15 Prepared from
(3-[3-(3- nglano phenyl ) - 3- ox0- prog@onyl am noj] -4’ - net hoxy- blwghen yl - 4-
yl } - car band-¢4-580d7 P gqyietbm}g,ﬁ,%@ é:%ﬂidmfz@[bk@)ﬂ@wmea& rRengPRIFIITFA i n

CH2Cl 2 according to the general procedure M (btained as a |ight yellow

wd re - Tty
28 362 ( (1_)(2% : ﬁ.f’lﬁ] edn{iaggs %ﬁ%o Sﬁﬁ\é‘hzm Al oxd: E_R)p Srdfa r%ﬁl?)] G-LHEHdthynyRERBRIR 7

[1, 4] ditdz eﬁrhanzxcypad t@gﬂ@gﬁ qs;qr K%xample K2) (230 mg, 0 18 mmol) by treatment with TFA
in CH;Cl; according to the general procedure M. Obtained as a light yellow solid (135 mg).

MS (EI) 361 (M™); mp 245 °C (dec.)

Example 3
3-(4-Oxo-7-p-tolylethynyl-4,5-dihydro-3H-benzo{b}[ 1,4] diazepin-2-yl)-benzonitrile

15 Prepared from (2-amino-4-p-tolylethynyl-phenyl)-carbamic acid tert.-butyl ester
(Example G3) (161 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-ox0-6H-{1,3] dioxin-;i'-yl)-
benzonitrile (Example J4) (183 mg, 0.6 mmol) according to the general procedure K.
Obtained as a light yellow solid (228 mg). This material was deprotected and cyclized by

_ treatment with TFA in CHzCl; according to the general procedure M. Obtained as a light
., 20 yellow solid (86 mg).

MS (EI) 375 (M™); mp 236-239 °C (dec.).
Exainple 4

3-[7-(2-Chloro-phenylethynyl)-4-0x0-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-2-yl]-
benzonitrile

25  Prepared from [2-amino-4-(2-chloro-phenylethynyl)-phenyl]-carbamic acid tert.-butyl
ester (Example G4) (172 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-oxo-6H-[1,3]dioxin-4-yl)-
benzonitrile (Example J4) (230 mg, 0.75 mmol, 75% pure) according to the general
procedure K. Obtained as a yellow solid (321 mg). This material was deprotected and



Prepared from 15 April 2004
2-[3-(3- c&{ano};ﬁzohenyl ) - 3- 0x0- propi onyl am no] - 4-t hi ophen- 3-y|¢\i._) en[%/qj._-

car bar ni cYEEPEPErt . -butyl ester (Exanple K4) by treat ment PGAFERCEESY n
CHzCl 2 according to the general procedurg. M Obtained as a beige solid (54
ng). M5 (El) 343 (MWH); rrp238-243C(dec§. 25 Exanple 8

3-(7-F O 5 4, 5.0 = : :

D14 4] G noocratsa By @eRuflent AL B G CERE Bing o e asarabipsedcs MR
- 87 Prepar @gafighiirellow solid (148 ing).

(2-[3-(3-cyano- phenyl) - 3- oxo- pr opi onyl am no] - 4-furan- 2-yl - phenyl }- carbam c

acid tert. mgt%ﬁﬂp{ﬁ) {'ﬁm(ﬁ!@}];ﬁp &@ﬁmﬁey@.t h TFA in CH2C12

according t e general procedure tai as”’a brown powder (73 ny).
M5 (ElI) 327 (M+);_ np 205-210 C (dec.). 5 Exanple 9
3-[7-(4-& yl ) - 4- oxo- 4, 5-di hydr o- 3H benzo[ b]

[1, 4] di azepi n-2-yl ]-benzonitrile Prepared from

3- ami 4'g- j =i ' ' 1 Ex |
G3) “and 3. (2 2 e neE ey b e BT o)l Spe e AR P oSl

J4) accordin to_the _general procedure K. The obtai ned material was

depr ot ect eg’ rgﬁ?ﬂ“ﬁ@%ﬂ (Qéﬂnw‘%_agﬁmé%}gmﬁtphﬁmlhcqrbquﬁ—m@u&é@6%i ng to
E R/ﬁ) gener agg S@é')?ﬁg/f" Ergeﬁhﬁ%zl)i‘zd@%iﬁ@thylsmi]Qio(xﬁ:?—é:@e_(’ﬁkﬁnﬁ@]%) 365
3- (4. Q(OP 7 3FHE g_taF@Qgﬁnﬁ%pl@cgméﬁﬁe[ob}m?edﬂlqtﬁial was deprotected and cyclized

di azepi n- 2bylpeatipdidiitl TFA h EF1,EL,8R86:Athglth Ahe %:_neral procedure M. Obtained asan
{3-[3-(3-cyano- phle éiﬁg 3-.0x0_propi onyl am no] -bi phehyl -4-yl}-carbam c acid
tert.-b’t?typfggteé?“? e K6) (268 g, 0.59 rmol) by treatment with TFA in
CH2Cl 2 according to the general procedure M (btained as a white solid

(188 ny). M (HEh:)3BBAMOM ), np 238-240 C (dec.). Exanple 11 20

4- (3-10do- phenyl) - 8- phenyl et hynyl - 1, 3-di hydro- benzo[b] [ 1,4] diazepin-2
-one Prepared fra -

{2-13-(3-i gé@&%‘é?yl ) - 3- 0x0- pr opi onyl am no] - 4- phenyl et hynyl - phenyl } -
carbamc acid tert.-butyl ester (Exanple K7) (871 ng, 1.5 mmol) by

treat ment & 7h(4MAthaxy-pHeRfl)-2-acsa5ddihpdrocs HibengfbK ¢ Al dipteptodyille M

ot ai ned age&oln&gﬂg yel l ow solid (542 np).

15 Prepared from {3-{3-(3-cyano-phenyl)-3-oxo-propionylamino]-4'-methoxy-biphenyl-4-
yl}-carbamic acid tert.-butyl ester (Example K3) by treatment with TFA in CH:Cl»
according to the general procedure M. Obtained as a light yellow powder (122 mg).

MS (ISP) 368 [(M+H)"]; mp 236-237 °C (dec.).
Example 7
20 3-(4—Oxo-7—thiophen—3-71—4,5-dihydro-SH-benzo[b]t1,4]diaZepin~2-yl)-benzonitrile

Prepared from {2-{3-(3-cyano-phenyl)-3-oxo-propionylamino}-4-thiophen-3-yl-phenyl}-
carbamic acid tert.-buty] ester (Example K4) by treatment with TFA in CH,Cl; according
to the general procedure M. Obtained as a beige solid (54 mg).

MS (EI) 343 (M"); mp 238-243 °C (dec.).

25 Example 8

3-(7-Puran—2-y1—4-oxo-4,5-dihydro-3H-bepzo [b]{1.4)diazepin-2-yl)-benzonitrile



M5 (El') 462 (M+); nip 227-229 C (dec.). 25 Exanple 12 15 April 2004
8- Phenyl et hynyl - 4- pyri di n-4-yl - 1, 3-di hydr o- benzo[ b] [1, 4]d|azep|n- -one 15
Apri | 200WO 443981/ 29012 PCTI EPOQ 09554 - 88 Prepared from PCI/EP00/09554

(2- am no- 4- phenyl et hynyl phenyl) - car bam acid tert.-butyl ester (Exanple
&) and 2, 2-diinethyl-6-pyridin-4- yI di oxi n-4-one (Exanmpl e J9)

accor di ng p I oced The obt aisned i aI
depr ot ect edI‘g’a}d&leﬁ(g’?1 e[g (8 ?@’afn ﬁ?-%o 3{0111,9 Yla] E?ﬁa%l acc |er?éd}fo t'he
general pr oaxbdmnceacﬁd teﬂa-ﬂmm estenExamiptedis) by&restzhemt VﬁHﬂTPrg)m O%BC(;EIc}oﬁ&Vg

(M"); rrp

3-[7-(2- beld égg%%éfg? 8%%@%’3‘8%@33%’%%%55%?@1 41 di azepin-2-yl]-
benzonitrile 10 Prepar ed from (3-am no-2'-net hoxy- bi phenyl -4-yl)-carbam c
aci d tert. MSUGBE 325(M1); r{pE30ARI 0 (G Hes. ). and

3-(2, 2-di nmet hyl - 6- oxo- 6H-[ 1, 3] di oxi n-4-yl)-benzonitrile (Exanple J4)

accor di Y §£Q, goeneral procedure K. The obtained material was deprotected
and cycCli reatment with TFA in CH2Cl 2 accordl ng to the general
procedure M_Cbtained as a Ilght reen povvderbé . 15 M5 (El') 367 (M)
Exanpl e 14347((#-Ethylaphedyitd-oxode-di d@rﬁs‘dxzozc& [Beidd@{zdﬂln{Z-Yl ]-benzonitrile

1, 4] di azepi n-2-yl)-benzonitrile Prepar ed from

2-[3-(3- I 5
ot o oE AT s OB ot et oD iy
CH2Cl 2 accEBanty 3*2@:2trbmqﬁ1@'1@eﬁm- Bsﬂé@m‘bymbe@@@m&%@nﬂe I4)peeordistd ow
powder (73 6‘@1}: b);eé’a%Z K *M%é obﬁﬁa %%&t&?ﬁw@s &%&ﬁilh Ag %'}Hiz@d by

3-[7-(4- Ch oro- - 0X0- 4 ro- 3H benz . .

di azepi§- 2tr94t}nemém EAm%ﬂbpMnﬁmﬁhegmaal procedure M. btmnedasabelge
(3-am no- 401@(% rngg)bl phenyl -4-yl)-carbarnic acid tert.-butyl ester (Exanple
25 Gl2) and 3-(2 di net hyl - 6- oxo-6H-[ 1, 3] di oxi n-4-yl)-benzonitrile

(Exampl e J4) according to the general procedure K The obtained material
was deprotyz,st %"?%J 36:sz7€6'22 C (dec.). - :

Example 10
3-(4-Oxo-7-phenyl-4,5-dihydro-3H-benzo[b}[1,4]diazepin-2-yl)-benzonitrile

15 Prepared from {3-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-biphenyl-4-yl}-carbamic
acid tert.-butyl ester (Example X6) (268 mg, 0.59 mmol} by treatment with TFA in CH.Cl,
according to the general procedure M. Obtained as a white solid {188 mg).

MS (EI) 337 (M™); mp 238-240 °C (dec.).
Example 11
" 20 4-(3-lodo-phenyl)-8-phenylethynyl-1,3-dihydro-benzo{b] [ 1,4]diazepin-2-one

Prepared from {2-{3-(3-iodo-phenyl)-3-oxo-propionylamino]-4-phenylethynyl-phenyl}-
carbamic acid tert.-butyl ester (Example K7) (871 mg, 1.5 mmol) by treatment with TFA in
CH,Cl; according to the general procedure M. Obtained as a light yellow solid {542 mg).

MS (EI) 462 (M™); mp 227-229 °C (dec.).
25 Example 12

8-Phenylethynyl-4-pyridin-4-yl-1,3-dihydro-benzo[b}[1,4]diazepin-2-one



by treatnment with TFA in CH2A Z according to the general pr@agc HBoM
bt ai ned as_a %ellow powder (79 ng). 1 5 April 2004 WQ 01/29012
PCT/ EP00/ BB8U2WH Vs (EI) 371 (M) np 244-250 C (dec.). PEXERPYESIE 3-
[ 7- (4- Chl or 0- phenyl et hynyl ) - 4- oxo- 4, 5- di hﬁgr_o-BH- benzo [b] [1 ;4]

di azepin-2-yl] - benzonitrile 5 Prepared om

[ 2- am no- 4- 4 - ph t 3 W ] - 6a | cid t - butyl

ot or ( Exancl B g tp b G MRS e LB 8 Bl el

3- (2, 2- di me{Esamde 6 basiR,disletiybsi pyrin-¢iy)l-{ bahdiaxint4-ohe (F-Exaplp] R adebrdinks84
ng, 0.6 Mo i I e The obt ai terial
(334 mg) v HREERtrel Hcllhed ROTAFOTaRled BIRE RS afbrpy <R THEEEG, -
accor di ng t trestirengeitbrEHA iprGdgdpacokingdixt thie genkralpracdduyhM. yEhthined poabierwr 93
ng). lo MBS %@d)(sﬁ%? )( Me) and 397 [(Mt2){]; np 237-240 C (dec.). Exanple 17
8- Phenyl - 4-1hi op &R 2-yl -1, 3-di hydro-benzo[b] [1,4] diazepin-2-one Prepared
from (3-am no-bi phenyl -4-yl)-carbamc acid tert.-butyl ester (Exanple )
(69 g, O.MRENH7(MNRpA98+206Ry(des).t hi ophen- 2-yl - [ 1, 3] di oxi n- 4- one
(Exampl e J1) (54 15 ng, 0.257 rnnol) according to the general procedure K
The obt ai neg, ehkal was deprotected and cyclized by treatnent with TFA in
CH2Cl 2 acco'r‘é%t‘o the general procedure M (Cbtained as a brown solid (46
mg). M5 (ISP) 319 [(M+H) +]. Exams 20 _ )

8- Pheny! et himyi(2AMethoxy-phenidl-roxetys-diiydry-PH-tergo ] il dldiazepimr iyl

[1, 4] di azeppi-daRAR Prepared from (2-am no-4-phenyl et hynyl - phenyl ) - car bam ¢
acid tert.-butyl ester (Exanple &) and

2, 2-dimethyl -6-(3-trifluoromethoxy- phe.nlglgl )-[ 1,3], dioxin-4-one (Exanple
J8) accdfdi Regparsdifrrm dEarying-2pmstharuriphenyiraelosarbamiscacidient-buty! oster

depr ot ect ed(@achplyGhb P 3042, IBALMENE. b6l TEA diflki 20 ﬁftfrﬂﬁﬂé(%a he

general pr ogedugy_M 25 C%zt ai nedst z(i} Ig?f gvﬁso%lgld( ﬁg%’errg . M5 (EI 1‘4404

(M+) .  Exanfft)@cepgding to the general procedure K. The obtained material was deprotected an
cyclized by treatment with TFA in CH,Cl, according to the general procedure M. Obtained

as a light green powder (30 mg).
15 MS(EI) 367 (M)

Example 14
3-(7-Furan-3-yl-4-ox0-4,5-dihydro-3H-benzo[b][1,4] diazepin-z—yl)-benzonitrile

Prepared from {2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-4-furan-3-yl-phenyl}-
carbamic acid tert.-butyl ester (Example K9) by treatment with TFA in CH,;Cl, according
20  to the general procedure M. Obtained as a light yellow powder (73 mg).

MS (EI) 327 (M™); mp 228-233 °C (dec.).

Example 15
3-[7-(¢-Chloro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b] [ 1,4 ]diazepin-2-yl]-benzonitrile

Prepared from (3-amino-4'-chloro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example

25 GIl2)and 3-(2,2-dimethyl-6-0x0-6H-[1,3]dioxin-4-yl)-benzonitrile (Example J4)
according to the general procedure K. The obtained material was deprotected and cyclized
by treatment with TFA in CH,Cl, according to the general procedure M. Obtained as a
yellow powder (79 mg).



4- (3- Chl or 0- phenyl ) - 8- phenyl - 1, 3-di hydr o-benzo[ b] [ 1, 4] dr@z,eﬂ}" Bogg One 15
April 2004 WO 01/29012 PCT/ EPOO/ 09534 - 90 Pr epar ed from

(3- ani no- BYRAREMIZ 4-yl ) - carbanmic acid tert.-butyl ester (ERAFFROOLIS (284
ng, 1.0 mmol) and 6-(3-Chl oro- phenyl) - 2, 28d| met hyl -f 1, 3] di oxi n-4-one
(Exanmple J6) (358 ng, 1.2 nmol) accordr ng to the general procedure K. The

obt ai ned 9 ected and cyclized by treatnment with
TFA in CH%% 2?:(7#@% Brﬁ?az%ﬂ gﬁ@ ? 5 procedure M Obtained as a yel l'ow
solid (188 rrg) M5 (El) 346 (M+) and 348 [(M+2)+]; np 208 C (dec.).

Exanpl e 20EzampleNdpht hal en- 1- yl - 4- oxo- 4, 5- di hydr o- 3Hbenzo[b] [1 , 4]
di azepi n-2-yl)-benzonitrile Prepared from{ 2 [ 3-

(3-cyano- paemt‘tlcﬁro?é% PE AR artrx@ods dﬂz stxeaagfn%h]éﬁz in-2-yl]-

phenyl }-carbarnic acrd tert. est’er e Kl y'tre trrent with
TFA i n CH2berzondisdor di ng to the general procedure M Obtained as a |ight
yel | ow powder (41 ng). MS (ISP) 388 [(M+H)+]; rnp 240-245 C (dec.)

Exanpl e.; 2 -
3 (4- Ok O5 71’{?a§<3zdoifr?m_[2 aer?tﬁto -4- f4 chloro Phergrrl yl) %het{.‘%l larb cI aé:lzdetelrtn_bu:cyl
benzonitri pgeq_@xp:ﬁm!mé g'bmg, 0.5 mmol) and 3. (2 2-dimethyl-6-oxo-6H-[1,3]dioxin-
{2-13-(3-c r ir%%'

phenyl } - ca %g%#?%ﬂg%ﬂleg ﬁ?l@j@l}?gal mé}gbgrrﬂlﬁgbgrér%&g thgﬁélﬂg%ny 24 rrm)l )

by treat med eomwdrmterlﬁl (@ﬁﬁmgi“eééemtqrgf tag tcwélzeéhert@atrpewdu ANn

ceam! o 25 TR R Pl AR i PR Faitos . 29

di 2- b tril P
(gagrenprng) 4b’¥$r235191$$52&r/}:0}1r| egiib;ﬁ‘)%)damé’ﬁ”?czﬁcpddf%}t -butyl ester (Exanple

Gl6) and 3-(2, 2-di net hyl - 6- oxo-6H-[ 1, 3] di oxi n-4-yl)-benzonitrile (Exanple
J4) accor dieg Q1t7he general procedure K The obtained material was
deprotecte 25 cyclized by treat ment with TFA in CH2Cl2 according to

(he general procedue M cug'ned as w6l (16, 1S (159 352

Prepared from (3-amino-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example G9) (69
mg, 0.243 mmol) and 2,2-dimethyl-6-thiophen-2-yl-{1,3Jdioxin-4-one (Example J1) (54

15 mg,0.257 mmol) according to the general procedure K. The obtained material was
deprotected and cyclized by treatment with TFA in CHCl; according to the general
procedure M. Obtained as a brown solid (46 mg).

MS (ISP) 319 {(M+H)").

Example 18
_ 20 8-Phenylethynyl-4-(3-trifluoromethyl-phenyl)-1,3-dihydro-benzo[b] [ 1,4] diazepin-2-one

Prepared from (2-amino-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester
(Example G2) and 2,2-dimethyl-6-(3-trifluoromethoxy-phenyl)-{1,3]dioxin-4-one
(Example ]J8) according to the general procedure K. The obtained material was deprotected
and cyclized by treatment with TFA in CH,Cl; according to the general procedure M.

25 Obtained as a yellow solid (157 mg).

MS (EI) 404 (M").

Example 19

4-(3-Chloro-phenyl)-8-phenyl-1,3-dihydro-benzo{b][1,4]diazepin-2-one



WO 01129012 PCT/ EPOQ 0955-1 91 Exanple 23 4-(3-Chl oro-thi ophen-2-yl);
8-pyridin-2-yl-1,3-di hydro-benzo [b] [ 1, 4]diazepin-2-one Prngpariezboir om
{2-[3-(3-chl oro-thi ophen-2-yl)-3-o0xo0-propi onyl am no] - 4- pyri di n- 2-yl -

phenyl | - WO OHMPE acid tert.-butyl ester (Exanple K12) by RGHEPMAISIN t h TFA
in CHZA 2 5 according to the general pr_%“dure M Cbtained as a |ight brown
powder (51 np). MS (ElI) 353 (M); 225 C (dec.). Exanple 24

3- (4- Oxo- o
[ 1( 4) di gzepﬂ%Lgr g&)ﬁlﬁ@ (ée&r%’gﬁl@? g@%[ yar eg&P é)c[lmert"bum ester (Example G9) (284 -
(2-am no- mg’ﬂ*‘b@m) &d/f-(phdioo)pleay ﬂﬁ-dm@hml-nér]&oxbumneégmplg 36)

(Exanpl o O w3 Righdh sodbie o inckeifh B dardtC rRELBathema BRI OM iy 7
was depr oveasideprotesiied andatytlized bwrelatmattrmth THA i CHER: inccoBiiagto theqgsoemdd ng t 0

EE}%) gg%e %kﬁ dg,e%u%b%%%?#ggsg@&@alﬁg)et del IA ow solid (108 ng). .M

8- 1 odo- 4-t hi ophen- 2- i hydr o- benzo[ b] [1, 4)di azepi n-2-one Prepared

from (2- aNMHED 340 bmh%AS)[{ D Heimp 208°€ (deed.. ~butyl ester (Exanple Q)

“and 2, 2-di net hyI 6- t hi ophen-2-yl -[1, 3] di oxi n-4-one (Exanple J1) according

to the ge ocedure K. The obtained material was deprotected and

cydi zed bQﬁE‘ wnt W th TFA 20 in CHZCI 2 accordl ng to the general

procedure M Oot ai ned as yel | ow sqlid rrﬁ)zl VS (EL) 368 (M+); np >260

C. Exanp I3€(72EthtPal€E)<10¥174“B’§¢'|4@ﬁ” dthydsg- éHrhWP (15t} dizpspim-3-yR-berzersrily |

1, 4] di azepi n-2-yl)-benzonitrile Prepared from

EEX am Ino ‘é’lr récﬂfrﬂmz{‘2¥ﬂ3e(t3hdjﬁﬁb pﬂh'@ﬁﬁ)’h)o:&;%%ﬂrfylaﬁ‘ Q]-Eﬁfa}:hﬂ:ﬁléhyi-ylesff er 25
anpl e

31l W PP bt s e RS AP 10) i Hegmers W Theh ) SHaCkor di ng

to the geREEARHINRO SROHner E@&u Mt@bﬁﬁﬁd@m ht5lellév PBwHED (4dasg)depr ot ect ed
and cyclized E];/igt r eat nental(fv)\:ot h TIEA in CH2Cl 2 gct?lgrdl %g to (the g)eneral

grl;)gggtirze%ﬂg%al nggg_g‘_s[)*? %elzhgvhggc(ge(lm ng). 15 Aprit 2004 WO

Example 21

3-(4-Oxo-7-thiazol-2-ylethynyl-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yl)-benzonitrile

15 Prepared from {2-{3-(3-cyano-phenyl)-3-oxo-propionylamino]-4-thiazol-2-ylethynyl-
phenYl}—czirbamic acid tert.-butyl ester (Example K11) (119 mg, 0.24 mmol) by treatrnent
with TFA in CH,Cl, according to the general procedure M. Obtained as a yellow solid (36
mg).

 MS (EI) 368 (M"); mp 230 °C (dec.).

20 Example 22
3-(4-Oxo-7-p-tolyl-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yl)-benzonitrile

Prepared from (3-amino-4'-methyl-biphenyl-4-yl)-cdrbamic acid tert.-butyl ester
(Example G16) and 3-(2,2-dimethyl-6-0x0-6H-[1,3]}dioxin-4-yl)-benzonitrile (Example
J4) according to the general procedure K. The obtained material was deprotected and

25 cyclized by treatment with TFA in CH;Cl; according to the general procedure M. Obtained
as a white solid (76 mg).

MS (ISP) 352 [(M+H)*]; mp 242-245 °C (dec.).



-92 M5 (El') 362 (M); nmp 229-231 C (dec.). Exanple 27

4- ( 3- Met hoxy- phenyl ) - 8- phenyl et hynyl -1, 3-di hydr o-benzo [b] {4 adhl 2004

di azepi n-2-one 5 Prepared from (2-am no-4-phenyl et hynyl - phenyl ) - carbamnm c
acid terWOpLUM2 ester (Exanple &) and PCT/EP00/09354

2, 2-di net hyl - 6- ( 3- net hoxy- phenyl ) -[ 1, 3] di oxi n-4-one (Exanple )11)
according to the general procedure K ThPlobt ai ned material was deprot ect ed
and cycli ﬁd gé ;t reatnment with TFA in CH2Cl 2 according to the general
procedure ned as a light yellowsolid (131 ng). Ms (EI) 366 (M).
10 Exanmpl e 28 3-(4-Oxo-7-pyridin-2 )4-4,5-di hydro- 3H benzol b]

[ 1, 4] di azdp{3rChloys-xhiophemaiyl):8pgriBinepal-283-dihpdro-benzolb]{1,4]diazepin-2-one

12-[ 3- ( 3- cyano- phenyl ) - 3- oxo- pr opi onyl am no] -4-pyridi n-2-yl -phenyl } -

Croor2. acaatamidbu A Rl AR op RNl ¢ o Rpi B BE -4 BFiR Bbicier
STV A e v e S i s
b epar 2 ArpRIS T eeer prole UK SERRAARs 1 Rirtbadiv b SIRRE R o
-carbamc acid tert.-butyl ester (Exanple Ki14) (110 ng, 0.25 mmol)

by. treat nd$ (B} 53 (A);imp ZHPZATPCQ@eakcor ding to the general procedure M
otained as a light yellow solid (53 ng). M5 (EI) 318 (M+); np 233 C

(dec.). 30 3-(4-O0xo-7-mtolyl-4,5-di hydro-3Hbenzo [b] [ 1, 4]
di azepi n- éﬁé{%ﬂzoni trile Prepared from '

] 3-[3-(3-cyan- phenyl ) - 3- oxo- propi onyl am no] - 3' - net hyl - bi phenyl -4-yl }- 25
car bam ¢ &ciédOxent lsﬁh'?eﬂt“g?-délﬁidaﬁﬂebmsib]51)64]ldﬁ@apine2ﬂ’l)thenmn1ﬁ&ei n
CH2C12 according to the general procedure M (btained as a |light yellow

powder (145ed30ad frd (Adrhing2DopR-AH- AR BEHFRRRE8R Mty 33 M5 (1 SP)
352 [ (MH) +?I:§£gérrp B2 ( daophe H-pE S kit HheyT ks
10 (Example G18) and 3-(2,2-dimethyl-6-ox0-6H-[1,3]dioxin-4-yl)-benzonitrile (Example
J4) according to the general procedure K. The obtained material was deprotected and
cyclized by treatment with TFA in CH,Cl; according to the general procedure M. Obtained

as a light yellow solid (108 mg).
MS (EI) 343 (M™); mp >250 °C (dec.).

15 Example 25

8-Iodo-4-thiophen-2-yl-1,3-dihydro-benzo{b]{1,4]diazepin-2-one

Prepared from (2-amino-4-iodo-phenyl)-carbamic acid tert.-butyl ester (Example G1) and
2,2-dimethyl-6-thiophen-2-yl-[1,3]dioxin-4-one (Example J1) according to the general
procedure K. The obtained material was deprotected and cyclized by treatment with TFA

. 20 " in CH,Cl; according to the general procedure M. Obtained as a yellow solid (30 mg).

MS (EI) 368 (M"); mp >260 °C.

Example 26
| 3-(4-Oxo-7-pyridin-2-ylethynyl-4,5-dihydro-3H-benzo[b]} [ 1,4) diazepin-2-yl)-benzonitrile

Prepared from (2-amino-4-pyridin-2-ylethynyl-phenyl)-carbamic acid tert.-butyl ester

25 (Example G19) (124 mg, 0.4 mmol) and 3-(2,2-dimethyl-6-o0xo-6H-[1,3]dioxin-4-y1)-
benzonitrile (Example J4) (147 mg, 0.48 mmol) according to the general procedure XK. The
obtained material (199 mg) was deprotected and cyclized by treatment with TFA in CH,Cl,
according to the general procedure M. Obtained as a yellow solid (124 mg).



Exanple 31 3- [7-(3,4-Di chl oro-phenyl)-4-o0xo0-4, 5-di hydro-3H benzo [b] [1, 41

di azepin-2-yl] - benzonitrile 5 Prepared from 15 Aprif 2004
(3-am no-3', 4' -di chl oro- bi phenyl -4-yl)-carbam c acid tert.-butyl ester
( Exanpl eW4Y298Ry 3- (2, 2- di net hyl - 6- oxo- 6H [ 1, 3] PCT/EP0/09554

di o)dn-4-yl)-benzonitrile (Exanple J4) accordl ng to the general procedure
K. The obtained material was deprotect e(? and cyclized by treatnment with

TPA in CH ' ?% _'f? | procedure M Obtained as a l|ight
yel | ow soﬁ‘%%@gg‘?@ﬂ |I%) gﬁf@ég (M) ; nmp 252-255 C (dec.). Exanple 32
- 8-Phenyl -4-(3-trifluoronethyl-phenyl)-1, 3-di hydro-benzo [b] [ 1, 4)

di azepi n- ExampleR7epar ed from ( 3- am no- bi phenyl - 4-yl)-carbanic acid
tert.-butyl ester (Exanple @) (284 ng, 1.0 mmol)

35 (408 %@M%"‘#xﬁﬁeﬁtﬁ O R R DU Erarpl o

material (392 was depr ot ect ed and cgcl | zed by.treatnment with TFA in

CH2Cl 2 é@padc omd 2rafeingehphenylothmybpbenyDvrarbamisiasidderts buty) esterow sol i d

E§3?2 I or 0- g?ﬁ%gﬁﬁ%%a%eﬁgd %%% dr ogﬁfkp)ﬁlerryzl ﬁgﬁxﬁ% %Qed lellﬁ) yl]

,-benzomtr@‘FQ; dingdp shegenerebproceivas 7§h<20 temeérnaﬂtqudw@n deprotepted qyglmed aci d
tert.-but
er u ﬂy@é&ﬁém&ﬁmﬁ Cfi%a) agdﬁgch%g (3&2- &ﬁf xkeat%ﬁ@x@r%lhe&

di oxi n-4- benzonj tri ([Exanpl acc e general procedure
K. The obtighhysiowsebid (Bl mgks deprot ect ed and cycl ized by treatment with
TFA in CH2ClI 2 according to the general procedure M btained as a 25 white

powder (4348 3860 HP) 372 [(MHH) 1 ] np 240-244 C (dec.). Exanple 34

4- ( 3- Chl oro- th| ophen 2-yl)-8-o0-tolyl -1, 3-di hydro- benzo[ b]

[1, 4] di azepi n-2-0one 15 April 2004 WO 01/29012 PCT/ EPOQ' 09554 -94 Prepared
from {¥-] é@@é&ﬁﬁor o-t hi ophen- 2-yl) - 3- oxo- propi onyl arni no] -2' - net hyl -

bi phenyl - 4-yl.}-carbam c acid tert-butyl ester (Exanple K16) by treatnment

wi th TFA i30(4-Oxo-7-pyridin-2-yl-4,5-dihydro-3H-benzo[b] [1,4]diazepin-2-yl)-benzonitrile

Prepared from {2—[3-(3-cyano~phenyl)-3-oxo-Propion}_'lamino] -4-pyridin-2-yl-phenyl}-
carbamic acid tert.-butyl ester (Example K13) by treatment with TFA in CH,Cl; according
to the general procedure M. Obtained as a brown powder (29 mg).

15 MS (EI) 338 (M"); mp 243-244 °C (dec.).

Example 29
8-Phenyl-4-thiophen-3-yl1-1,3-dihydro-benzo[b][1,4] diazepin-2-one

Prepared from [3-(3-oxo-3-thiophen-3-yl-propionylamino)-biphenyl-4-yl]-carbamic acid
" tert.-butyl ester (Example K14) (110 mg, 0.25 mmol) by treatment with TFA in CH,Cl;
" 20 according to the general procedure M. Obtained as a light yellow solid (53 mg).

MS (EI) 318 (M"); mp 233 °C (dec.).
Example 30
3-(4-Ox0-7-m-tolyl-4,5-dihydro-3H-benzo[b] [1,4]diazepin-2-yl)-benzonitrile

Prepared from {3-[3-(3-cyano-phenyl)-3-oxo-propionylamino}-3'-methyl-biphenyl-4-yi}-
25  carbamic acid tert.-butyl ester (Example K15) by treatment with TFA in CH,Cl, according
to the general procedure M. Obtained as a light yellow powder (145 mg).



CH2Cl 2 according to the general procedure M Obtained as a 4 g@,ﬂ | ow
5

powder ( (ISP) 366 (M) and 368 [ (M+2)+]; np 247 -24 C(d
Exanpl e 3@0%%3 -4-(3-chl oro-phenyl ) -1, 3-di hydro benZ(fC[TﬁPOP/f &T

di azepi n- 2- one Prepared from {4-benzoyl - @3-

[ 3- (3-chl oro- phenyl ) - 3- oxo- pr opi onyl am no] -phenyl}- carbamc acid

tert. - but yMSERSRI35Q Eerpi)8); kipr248-293°Ciecd. 39 nmmol ) by treatment with TFA
in CH2C 2 according to the.general procedure M btained as a |ight yellow
solid (93 : 11 1I\/B (El') 374 (Me) and 376 [(M+2){]; nmp 199-202 C (dec.).
Examlp e =Benzoyl - 4- 0x0- 4, 5- di hydr o- 3H benzo[ b]

[1, 4] di azepi n-2-yl)-benzonitrile Prepared from

{ 4- benzoyl 3-27-[(354(I3ichlpa&q>hpﬂméh§t+c)x034,59d:hhymoﬁil-bbgﬂzafbii[ no]digzhpinyd-y1- car bani ¢
acid tert. t&%{l i§ster (Exampl e K18) (263 ng, 0.54 mmol) by treatnent with
TFA 15 in lﬁqg Bri&ccor di ng to the general procedure M Obtained as an
orange solid (77 nmg). M5 (EI) 365 (M); np 207 C (dec.). Exans

8- Benzoy!| Blrephied;ﬂ'm{ﬂamind 334'£ﬁid;ldraabipbm)d{4bjl) [:alr,béx]ndi aziata:’rmbﬁqd) reerPr epar ed

20 a0l d t PRI AR R o B R RLAS IR e g RO ©
with TPA i) &Mﬁg tadmgedenabpxtomedlm Ky@he obtairzd onateltisl e.rak/ﬂe}ﬁﬂoteatetdmxhdas a

Ze |( |3OV(\:Ih IS 8 L %,d eatlilenﬁ(\jl;l_ﬂ%?‘g é dn gﬁ@@cﬁmgg %Bee%efsliab?rocedure M. Obtained

[1, 4] di aza;slamghtgeihnﬂﬁalﬂp(ﬂso mzR04 WD 01/29012 PCTI EPOQ 09554 -95 Prepared
from{ 3- [3-(3-chloro-thigphen-2-yl)-3-o0x0-propi onyl am noj-

_bgghqu: )ﬁrgﬁ)40%%@{*%&&2?%‘2@;'&@&&&“y' ester (Exanple K20) (100 ny,

reat CH2Cl x according to the general
procedure M Cbtained as a yellow solid (93 ng). M5 (El') 352 (Me) and 354

[(NHZ)}];MBQE(deC.) 5 Exanpl e 39
3-[ 7- (3- Met hoxy- phenyl ) - 4- oxo- 4, 5-di hydr o- 3H benzo[ b] [1, 4]diazepin-2-yl]-

benzoni t 1§ Shenyl-4-(3-triflucromethyl-phenyl)-1,3-dihydro-benzo[b][ 1,4 diazepin-2-one

Prepared from (3-amino-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example G9) (284
mg, 1.0 mmol) and 2,2~dimethj‘l-6-(3—triﬂuoromethyl—pheny1)—[1,3]diox.in—4-one

15 (Example J5) (408 mg, 1.2 mmol) according to the general procedure K. The obtained
material (392 mg) was deprotected and cyclized by treatment with TFA in CHCl;
according to the general procédure M. Obtained as a yellow solid (238 mg). '

MS (EI) 380 (M™); mp 210 °C (dec.).

Example 33
' 20 3-[7-(2-Chloro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yi]-benzonitrile

Prepared from (3-amino-2'-chloro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G22) and 3-(2,2-dimethyl-6-ox0-6H-{1,3] dioxin-4-yl)-benzonitrile (Example J4)
according to the general procedure K. The obtained material was deprotected and cyclized
by treatment with TFA in CHCl, according to the general procedure M. Obtained as a

25 white powder (43 mg).

MS (ISP) 372 [(M+H)"}; mp 240-244 °C (dec.).

Example 34

4-(3-Chloro-thiophen-2-yl)-8-o-tolyl-1,3-dihydro-benzo[b] [ 1,4]diazepin-2-one



Prepared from 15 April 2004
{3-[3-(3-¢ ano henyl ) - 3- oxo- pr opi onyl am no] - 3' - met hoxy- bi phenyl - 4-

yl }-car baiA%%84d tert.-butyl ester (Exanple K21) by treatBEHEPOHOPFFITEA in
CH2Cl 2 10 according to the general pr oc_e re M Obtained as a light yellow
powder (118 ng) M5 (I1SP) 368 [(M+H){]; 240- 243 C (dec.). Exanple 40

f’ 1( j] 3(222 f{l}rﬂ)’ ?’i -g:" {ﬂgi'{] }ﬂ'ﬂ{:ﬁ-ée%l_ﬁ g,g'r_]% %gtglpropmnylammo] -2'-methyl-

(2- ami no- &mbcm@éﬁylﬁcyﬂbam&namd gert&bnn&mtcr (@e:ampiedﬁlﬁ) bb'urqatmelsttmﬂx '(I’Eﬁaxrpl e
15 &6

( Exarrpl) ea\r]]%_13 %% 5%05 (@%ﬁ'&ugﬂ g"{r%p@@ 8%%8? )Ié%et }%gﬁél ne e{fr{a@

was deprotected and cycl i zed by treat ment with TEA in CH2Ct accordi ng to
t he gener aMSHISRISEa (B WendBe&b](Nei) 8l mp 247e24f°Goleddr (161 ny). MS (EI) 338
(M); np 210-214 C (dec.). 20 Exarrple 41

8- (6- OxQ- 1g ro-pyridin-3-yl)-4-thi ophen-2-yl -1, 3-di hydro-benzo[b][1, 4
] di azep?n-‘%%gr epared f rom

[ 5- (6-0oxo0- 1, 6-di hydr o- pyridin-3 2- (3- oxo- 3-t hi ophen- 2-yl -

pr opi onyl a$n Q%O)’b'l‘le(ﬁyq Ol’@al?hﬁaﬂ\)d:%éﬂﬂdi%bﬁnmtﬁb} yHldiszepin-2Orgnpl e K22) (127
ng, 0.28 25 mmol) by treatnment with TFA in CH2Cl2 according to the general

d J ' Y
EEES%”%““-P%F‘@S%%? "éﬁ%‘ YRR poﬁf SRl PG b oyt <1 P
8- ( 6- BenzyfBRmis@cidder--Buty] 9Sr64£F2(a3nR £ KAF L OVO8rag- A% mah) by triatslenamba"rﬁaﬁ

benzo [b] in dHddi Q&c@?cﬁﬁ 5 Qf‘?eﬁ Baddask 3. d as a lig lid (93 mg).
{4- (6- benzyl oxy- f)yrl di ngS yég ' oxo 3- (Sqﬂrt??fu%sr%%%}%tﬁeuo%s%lnyﬁg -m%)

pr opi on | am noJ- phen arb cidtert.-bu ester (Exanple K 23) (198 -
ng, 0.3 nm(ﬁlb%ﬁ(ﬂ‘édﬁﬁéﬁ?ﬁﬁﬁh@ﬁ)%;MR WQC?%TQ%%@c}ordi ng to the general
procedure M Obtained as a yellowsolid (49 ng). Ms (ISP) 488 [(MtH)']; np
195 C (decgiamﬁégapl e 43 .

3-(7-Benzoyl-4-ox0-4,5-dihydro-3H-benzo[b]{1,4]diazepin-2-yl)-benzonitrile

Prepared from {4-benzoyl-2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-phenyl}-
carbamic acid tert.-butyl ester (Example K18) (263 mg, 0.54 mmol) by treatment with TFA
15 in CH.Cl; according to the general procedure M. Obtained as an orange solid (77 mg).

MS (EI) 365 (M™); mp 207 °C (dec.).
Example 37
8-Benzoyl-4-thiophen-2-yl-1,3-dihydro-benzo{b][1,4]diazepin-2-one

Prepared from [4-benzoyl-2-(3-oxo-3-thiophen-2-yl-propionylamino)-phenyl]-carbamic
20  acid tert.-butyl ester (Example K19) (54 mg, 0.12 mmol) by treatment with TFA in CH,Cl>
according to the general procedure M. Obtained as 2 yellow solid (8 mg).

MS (EI) 346 (M").

Example 38

4-(3-Chloro-thiophen-2-yl)-8-phenyl-1,3-dihydro-benzo[b]}[1,4]diazepin-2-one



10 3-[4-Oxo-7-(4-trifluoronethoxy-phenyl)-4,5-di hydro-3H be]%z/&)[[rﬁ)]zom
[1, 4] di azepi n-2-yl]- benzonitrile Prepared from

{3-[ 3- ( 3-BH38%2ny| ) - 3- oxo- propi onyl ami no] - 4' -trifl uor oNERCEIER00/09554

bi phenyl -4-yl}-carbam ¢ acid tert.-butyl gst er (Exanmpl e K24) by treatnent
with TFA in CH2O 2 according to the geﬁ«? al procedure M (Obtained as a

i ght yellgw po r a1 15, N5, ( EL) 1. (M);. 237-241.C (dec.) .
Bcanpl o aaP PR (s T iclora i PRt 2y b ke ioBRis o Sibheny1 1

[ 1, 4] di azepirhaicdc)d teetrbatyil ested Exbmeledt20) (100ang, 0.21 mmol) by treatment with
(2-ami no- 45pyr.i di n=d-yl - phenyl ) - carbam ¢ _aci d ,t .-butyl ester,. anp| e
Gogy and 3TES i etk PR b Ri{end Pegeefis ey Ot s st Eitid 5 Rk o
J4) 20 according to the general procedure K The obtained material was

depr ot ect eMSHED) 3520V Denhd 35¢ [(vied) femp 228 P@ (ddeA. i n CH2Cl 2 according to the
general procedure M Obtained as a red-brown solid (25 ng). Ms (El) 338
(M; np.>2 c.). Example 45 25 3- | ,

7-(1- Bersl’zeE)Qm'lgl gsyl -1, 2,3,6-tetrahydro-pyridi n-4-yl)-4-oxo- 4, 5-di hydr o- 3H
benzo [b ] [ 1,4] diazepin-2-yl] -benzonitrile Prepared from

3- [ 4- oxo- 73([1-,(E:Mﬂ@oxjewgarkﬁ;lbﬂmmy%,ﬁdﬂmd@?wbmwﬁdi[hﬂ!l:ﬁiueﬁiﬂﬂ—yl]-

benzo[ b] [ 1béhz|%q1tﬁl?eepi n-2-yl J-benzonitrile [prepared from4-{4-tert:

but oxycar bonyl'amno WO 01/29012 -97 15 April 2004 PCT/ EPO0O/ 09554 3-]

3- (3-cyano- phenyl ) - 3- oxo- pr opi onyl am no] - phenyl } - 3, 6- di hydr o- 2H pyri di ne- | -
car boxyl i cPeeperedifeam {3 Hat(Ficyana-pherybx nopb @re@ibRylasd a3 ; methpgy-ipblepyl-

treat ment I [ t .
ot ai ned abySbeEicead g 9“%% 1%%%}%%&*%9%%? TR ek
benzenadul #esayding t deigdreraloproeed -P\ﬁtain g lpzhtyillear powda3d 188 m@t ai ned as
a brown solid.(40 mg). M5 (ISP) 483 [(MtH) *]; np 92-95 C (dec.). Exanple
46 3- | +1, 743 ©
7-(1- Met halﬁlfless%ISE:)O':}rﬁSgI[51\14,-1‘%_,1)3],’EISJ:1 %%()r % 3ydcg %dleﬁ'ffr i di n-4-yl)-4-o0xo-4,5-di hydro-3H
benzo [b] 11,41 diazepin-2-yl] -benzonitrile °

Example 40

3-(4~-Oxo-7-pyridin-3-yl-4;5-dihydro-3H-benzo[b][1,4]diazepin-2-y1)-benzonitrile

Prepared from (2-amino-4-pyridin-3-yl-phenyl)-carbamic acid tert.-butyl ester (Example
15 G26) and 3-(2,2-dimethyl-6-0x0-6H-[1,3]dioxin-4-yl)-benzonitrile (Example J4)
. according to the general procedure K. The obtained material was deprotected and cyclized
by treatment with TFA in CH,Cl; according to the general procedure M. Obtained as a
beige powder (161 mg).

MS (EI) 338 (M™); mp 210-214 °C (dec.).

20 ' Example 41

8-(6-Oxo0-1,6-dihydro-pyridin-3-yl)-4-thiophen-2-yl-1,3-dihydro-benzo[b][1,4]diazepin-
2-one

Prepared from {5-(6-0x0-1,6-dihydro-pyridin-3-yl}-2-(3-0x0-3-thiophen-2-yl-
propionylamino)-phenyl]-carbamic acid tert.-butyl ester (Example K22) (127 mg, 0.28

25 mmol) by treatment with TFA in CH,Cl, according to the general procedure M. Obtained
as a yellow solid (57 mg). :

MS (ISP) 336 [(M-+H)*]; mp >250 °C.



10 Prepared from o _ 15 April 2004
3-[4-o0x0-7-(1,2,3,6-tetrahydro-pyridin-4-yl)-4,5-di hydro-3H

benzo[ b] [ ¥ ‘flcﬂggjzzepi n-2-yl]-benzonitrile [prepared from PCIEP0O0/&ISS
4-[4-tert.-butoxycarbonyl am no- 3-

[ 3- (3- cyano- phenyl) - 3- oxo- pr opi onyl am noJ 96 -

- phenyl } - 3, -aq_l' gggﬁo- 2H pyridine-1- carboxylic acid tert.-butyl ester

( Exanpl e ng, 1.23 nmmol) by treatnment with TFA in CH2C12
according to the general procedure M Obtained as a brown solid (309 15
mg)] (60 nyd-(6-Bengylompmppiridined-plare Cutritbwybmethybpheregy])-D,30didydr; 0. 175 nrnol )
and Et 3N ( 175 ) in THE (3 rnL) at 23 C. Obtained as an

or ange sol iger%gﬂ%%]&%émﬁ%g‘}%eﬂl [(MtH) +]; nmp 211-213 C (dec.). Exanple
47 3- [7-(1l-Acetyl-1,2,3,6-tetrahydro-pyridin-4-yl)-4-o0xo-4,5-di hydro-3H
20 benzo[ b] Prepaiedifoome p4-46-Deptilotyepwrotin£ryl)-2- Brepad-€3-tfiflooromethyl-phenyl)-
3-[4-.0xQ-7-(1. - ir k1 dkn-4-yl -di_hyd zol k]

1, 4] o adepriPy bR AN R bR it by e (BipIORE5) (9855, Bss
4-{4-tert. - bumakby tedtorept withrilEA 8 CH,Cl; according to the general procedure M. Obtained

[ 3- (3-cyano; | )z - pt opi onyl am no] - phenyl }-3, 6-di hydr o- 2H pyri di ne-
| - car boxyl?sgg]ge@?ggs g‘?f&%‘gi‘yl ester (Exanple K25) (690 ng, 1.23 mmol) by
treatment with 25 TFA in CH2Cl2 according to the general procedure M

Obt ai ned asM$ BSRMB8OMHED Ragp 1930 (deBA ny, 0. 158 mmol ) and Ac20 (0. 017
m., 0.173 mol) in THE (3 nL) at 23 C. (btained as an orange solid (65
my). M5 (El %384 ); nmp 220-222 C (dec.). 1 5 April 2004 -WO 01/29012
PCTI EPOO/ 09 - Exanpl e 48 8- (6-Benzyl oxy-pyridin-3-yl)-4-

(3-chl oro-thiophen-2-yl)-1, 3-di hydro- benzo [b] [1,41 diazepin-2-one

Pr epar edw0f r 3ri#-Oxo-7-(4-trifluoromethoxy-phenyl)-4,5-dihydro-3H-benzo[b]{1,4]diazepin-2-yl]-

{4- (6- benzy}, h@ﬂei din-3-yl)-2-[3-(3-chl oro-thiophen-2-yl)-3-0x0- s

propi onyl am ﬂioﬁ]ﬁ- phenyl }-carbamic acid tert.-butyl ester (Exanple K26) (172
ng, 0.3 mol) by treatnent with TFA in CH2ClI 2 according to the general
procedure Mrepsredifirs {%&3'433%#@%@%41}ﬁ'OE‘SS”RQI}mY}WEU{“P}S%)UﬁGqur{WWWﬂ . np
213-215 C (BRfhenyl- AR08 tert.-butyl ester (Fxample K24) by treatment with TFA in

3-[7-(4- Met hoxy- phencyl_l et hynyl ) - 4- oxo-4, 5-di hydro- 3H b_enzo[ub] _
[1, 4] di azepﬂﬁzélzypqqr ing to the general procedure M. Obtained as a light yellow powder (23 mg).

‘15 MS (EI) 421 (M™); mp 237-241 °C (dec.).

Example 44 -
3-(4-Oxo-7-pyridin-4-yl-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-2-yl)-benzonitrile

Prepared from (2-amino-4-pyridin-4-yl-phenyl)-carbamic acid tert.-butyl ester (Example
 G28) and 3-(2,2-dimethyl-6-0x0-6H-{1,3] dioxin-4-yl)-benzonitrile (Example J4)
20 according to the general procedure K. The obtained material was deprotected and cyclized
by treatment with TFA in CH,Cl; according to the general procedure M. Obtained as a
red-brown solid (25 mg).

MS (EI) 338 (M™); mp >200 °C (dec.).

Example 45

25  3-[7-(1-Benzenesulfonyl-1,2,3,6-tetrahydro-pyridin-4-yl}-4-oxo-4,5-dihydro-3H-
benzo[b]{1,4]diazepin-2-yl]-benzonitrile

Prepared from 3-[4-ox0-7-(1,2,3,6-tetrahydro-pyridin-4-yl)-4,5-dihydro-3H-
benzo{b}[1,41diazepin-2-yl]-benzonitrile [prepared from 4-{4-tert.-butoxycarbonylamino-



benzonitrile Prepared from 3- (7-iodo-4-o0xo0-4,5- dihydro- 3&5})%9055)]
[1, 4] di azepi n- 2- I) benzonitrile (Exanple 1) (290 ny, 0.75 nmmol) and
4- et hoxy¥ -gﬁ’éﬁ%l cetylene (350 ng, 1.57 mml) accordi ng tRETERIOHEér al
procedure F. Cbtained as a light yellow SO|Id (172 mg). 15 Ms (EI') 391
(M) ; np 234- 235 C (dec . Exanple 50 3:97-

(4- Oxo- 7- thi 4] ..

di azepi n- LEF‘? ﬁ iléx%%??d?‘é{)l Qﬁ%‘f’o}‘enﬂ?% 58,};[}'310 b pyrlchng-l-

go((7 i odo-cérhm@héadid thrh -egblr (Edaﬁﬂlé)l%ﬁ) CBSG}ngjﬂ.laZﬁmhal-)%y)&e)ltmhﬁﬁﬁdgi tr2i | e

Exanp 48 .m no an - ethy f hi,o 7

ol ) [ op A BHCH AP S5 R b ot G e e R a R LA chem
|198ﬁ, 47I 2arg (Btli? 10a6¢ﬁ{rdd>mgn& beﬁd&ﬁe@%f?ﬁ(lﬁ/d#him{dlqegg% mzrg%l) gp‘%‘lcaimFr(e;inB)Sata
ight yel l_gw | np ec

Exanpl ¢® 57 23 @Sg)bfﬂ?“% %%%dgﬁé ’ﬁn@q ') - 4- 0x0- 4, 5- di hydr o- 3H benzol[ b]

[1, 4] di azepi n-2-yl]- benzom trile 15 April 2004 Wo 01/29012

PCT/ EPOQ QS EsP) 493 [[RleHaT]ethpf 92095 °C (dec.).

j 3-[3-(3-cyano- phenyl ) - 3- oxo- propi onyl am no] -2', 3" -difl uoro-bi phenyl - 4-

yl }-carbag c _agig tert.-butyl ester (Exanple K8) (35 ng, 0.07 mmol) by

treat nent r%}ﬁéﬁﬁe—%% I n CH2C12 according to the general procedure M
btained as a grey solid (23 ng). MS (ISP) 374 [(MtH)+]; np 240 C. 5

Exanpl e 52-fZ-(BMethaezadfonyl-1)2; Mtydh)ydﬂa—phadﬂ%@%nyie—%%diﬂ?dme&%— benzo[ b]

1, 4]di P
%3 (]3 : ?11123’% ﬁ%}ﬁ%dxa&%‘%@ﬁfﬁ%@éﬁ% prop| onyI am no] - 4- phenyl et hynyl -

phenyl }-carbam c acid tert.-butyl ester (Exanple K27) (170 ng, 0.33 mmol)
by treat ndirepared ﬁhmTFA410ﬁoal-l21@,Z6etct@hyﬂrng>mdm hglgéhaibydrp3dtedure M

Exbéﬁb['ide;%%ﬂ@g@ SRR B A  pediprlite (MEbyE b2 ML Bt Sbohlimno-
[ 1, 4] di az&p3r{Pcyanp-tleamybri- OXQ-PBOPmnylammo]-phenyl} -3,6-dihydro-2H-pyridine-1-
carboxylic acid tert.-butyl ester (Example K25) (690 mg, 1.23 mmol) by treatment with
TFA in CH,Cl; according to the general procedure M. Obtained as a brown solid (309
15 mg)] (60 mg, 0.175 mmol), methanesulfonyl chloride (0.014 mL, 0.175 mmol) and Et;N
(0.025 ml, 0.175 mmol) in THF (3 mL} at 23 °C. Obtained as an orange solid (35 mg).

MS (ISP) 421 {(M+H)"]; mp 211-213 °C (dec.).
Example 47

3-[7-(1-Acetyl-1,2,3 6-tetrahydro—pyr1chn -4-y1)-4-0x0-4,5-dihydro-3H-
20 benzo{b][1,4]diazepin-2-yl]-benzonitrile

' Prepared from 3-[4-o0x0-7-(1,2,3,6-tetrahydro-pyridin-4-yl)-4,5-dihydro-3H-
benzo[b](1,4]diazepin-2-yl]-benzonitrile [prepared from 4-{4-tert.-butoxycarbonylamino-
3- [3—(3-cyano—phenyl)-3~o‘x0—propionylamino] -phenyl}-3,6-dihydro-2H-pyridine-1-
carboxylic acid tert.-butyl ester (Example K25) (690 mg, 1.23 mmol) by treatment with
25 TFA in CH,Cl; according to the general procedure M. Obtained as a brown solid (309
mg)] (54 mg, 0.158 mmol) and Ac;O (0.017 mL, 0.173 mmol) in THF (3 mL) at 23 °C.
Obtained as an orange solid (65 mg).

MS (EI) 384 (M™); mp 220-222 °C (dec.).



Prepared from 15 Aprﬂ 2004

(4- benzofg;(ggm%}/ - 2-[ 3-(3-cyano- phenyl ) - 3- oxo- pr opi onyl am no -
phenyl } - car 2aC| d tert.-butyl ester (Exanple K28) (ZSSPGBLEP@/@RDWI)
by treatment wth TFA in CH2Cl 2 according,to the general procedure M
Obtained as a yellow solid (260 ng). ?%EI) 377 (M; nmp >250 C. Exanple
54 20 3-(7-8L ¥§-4-yl - 4-oxo- 4, 5-di hydro 3H benzo[ b] [

1, 4] di azepin- g% J-benzonitrile Prepared from

[ 3-]3-(3- cyano- henyl ) - 3- oxo- pr opi | am npg [1,1" ;4" ,1"]terphenyl -

yl } - car bam & (&deazient pridinpryl bét(érf—bz eraBy 1B 8ihygro-0. 25 rrrml) by
treat nent Glgn@ccording to the general procedure M

(bt ai ned a\g’éﬁ [bﬁﬁ%‘rdﬁz%oév Sé?l d (100 ng). 25 M5 (EI) 413 (M+); np 251- 253
C. 15 April_2004 V\D 01/ 29012 PCTI EPOO/ 09554 -100 Exanpl e 55

3- [ 4- Oxo- 7- Rr&pemﬂrﬁq%d%ﬁ@*bmmwpeﬁﬁ@n% &J(a-oblqrpﬁilmpbeeﬂﬁbﬁz@rob] [1,4)
di azepin e g

[2-]3- (35052/P enyagllg%&yl} C%%Pg:r?g g%rl&no tyl es&f tri %Plﬁé‘%zg%é’t”m% 053

phenyl et hynFWT) ﬁyatple@awréb é in&HpGlzacco ipl the gemaral (fErecadpreMKObtained 0
my, 0.3 mDAs)a&g:ﬁthSBE@EML with TFA in CH2Q 2 according to the general

procedure M tai ned as beige solid (112 ng). MS (El) 445 (M); np
239-241 C. Exanple 56
4-(3-Ni trO-Mﬁé%))‘iﬁgi%é’ﬁmleﬁmﬁrzﬁ°§(ér—¢h%/dro benzo[ b) (1, 4)di azepi n- 2- one

Prepared from

{2-]3-(3- niE,fag—qﬂp@g\yl ) - 3- oxo0- propi oi yl am no] - 4- phenyl et hynyl - phenyl } -
carbam c acid tert. -butyI ester (Exanmpl e K31) (970 ng, 1.94 mol) by

treat ment h TEA ordin t he ner al procedure

Obt ai ned?® a\é\g’ il /(4 %‘Eﬂ‘WS’I‘P éé! (%3&0-%@3& be@@‘i i\k‘%ldlaﬁfplezﬁeﬂi‘zg C.
15 ExaMpl e BenkdnitriteFl uor o- phenyl ) - 4- oxo- 4, 5- di hydro 3H benzo[ b] [

1, 4] di azepi n- 2-yl ] benzoni tr| | e Prepared from .

(3-13- (3- oxgno. phenyl b= 3 8x0aRLon) il AL DLReL o Qe ST s vl e

(Example 1) (290 mg, 0.75 mmol) and 4-methoxy-phenylacetylene (350 mg, 1.57 mmol)
according to the general procedure F. Obtained as a light yellow solid (172 mg).

15 MS (EI) 391 (M™); mp 234-235 °C (dec.).

Example 50 -

3-(4-Oxo-7-thiophen-2-ylethynyl-4,5-dihydro-3H-benzo{b][1,4] ch'azepin-Z-yij -
benzonitrile

Prepared from 3-(7-i0do-4-0x0-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yl)-benzonitrile

20 {Example 50) (185 mg, 0.48 mmol) and 2-ethynylthiophene (78 mg, 0.72 mmol) [prepared
from 2-thiophenecarboxaldehyde according to J. Org. Chem. 1982, 47, 2201-2204]
according to the general procedure F. Obtained as a light yellow solid (146 mg).

MS (EI) 367 (M™); mp 235-238 °C (dec.).

Example 51

25 3-[7-(2,3-Difluoro-phenyl)-4-oxo0-4,5-dihydro-3H-benzo[b] [ 1,4} diazepin-2-y1]-
benzonitrile



carbamc acid tert.-butyl ester (Exanple K32) by treatnment iy 3

CH2Cl Z according to the general procedure M Obtained as an orange solid
(141 ng) . WOPLAOIZEI) 355 (M+). Exam ple 58 PCT/EP00/09554

8- (4- Fl uor o- phenyl et hynyl ) - 4- (3-i m dazol - 1- yl - phenyl ) -1, 3-di hydr o-

benzo[ b][ 1, 4] di azepi n-2-o0ne Prepared fr'o '{4 (4 fI uor o- phenyl et hynyl ) - 2-

Lo {3 b v Bhartd YpPDERS o 8 R B SR B e ROER by SRR 3

to the genleatarblmtceadufEﬁ%u@é}t&;ﬁﬂ@dmglf?(zﬁjgi@m @;)Tégq_rg}&g‘ngSllatrﬁﬁt(vﬂh) 42|0e
M Jd

Lo h (3P (3 ROl 2ol S prpcatine Rt Ebleinen st s gy sld 79 g, T

di azepi n-2-one Prepared from
{3-[3-(3-i Ma4bd) 374 MM-pHé*r}ympZEOGEO propi onyl anzi no] - bi phenyl - 4-yl ] -
carbamc acid tert.-butyl ester (Exanple K34) by treatnent with TPA in

CH2C12 C(En}%'sﬂb%t% to the general procedure M (Obtained as a |light yell ow
solid (125 (EI) 378 (M) ; rrp 201-205 C. Exanple 60

8- (4-Fl uor o- Fﬁgen yl) 3-imdazol - 1-yl - phenyl ) -1, 3-di hydro-benzo [b] [ 1, 4]
di azepi n-24% Im@amle]pa]r@a:ny})cﬁwphenylemynyl 13 dlhydro benzo[b]}[1,4}diazepin-2-one
{4'-fluoro-3-[3-(3-imdazol -1-yl - phenyl) 3- 0x0- pr opi onyl am no] -

bi ph |

ot DhoTER | DERgERRORTsAa Bldidl. Ty 195 G- IO Rl Denb e
orange sol iPpepgitarbgmic gl '(eElI--)bugjé@St(E amPB(ﬁ-’f—‘Eﬁl(éKBmgL!BS?’ mmol) by treatment
4- (3- 1 m dazghs tey bx ePgaylla ggd%xé tﬁ@épﬁ\érapﬁxe&ware%{ ostaied 92 BERGLIdMa (64

[ 1, 4] di azepi n-2 one Prepar
(3-am n# 4'mget hoxy- bi phenyl - 4- yI) carbam c acid tert.-butyl ester
(Exanpl e K36) by treatnent with TFA in CH2C z according to the general

procedure Mis (£l uqd);g,ﬁ, o3 teg¥-yel low solid (100 ng).

Example 53
3-(7-Benzofuran-2-yl-4-0x0-4,5-dihydro-3H-benzo[b] [1,4]diazepin-2-yl)-benzonitrile

Prepared from {4-benzofuran-2-yl-2-[3-(3-cyano-phenyl)-3-oxo-propionylamino] -

15  phenyl}-carbamic acid tert.-butyl ester (Example K28) (255 mg, 0.51 mmol) by treatment
with TFA in CH,Cl; according to the general procedure M. Obtained as a yellow solid (260
mg). .

MS (EI) 377 (M™); mp >250 °C.
Example 54
20 3-(7-Biphenyl-4-yl-4-ox0-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-y1)-benzonitrile

Pre;pared from {3-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-{1,1';4',1"] terphenyl-4-
y1}-carbamic acid tert.-butyl ester (Example K29) (135 mg, 0.25 mmol) by treatment with
TFA in CH;Cl; according to the general procedure M. Obtained as a light yellow solid (100
mg).

25 MS (EI) 413 (M™); mp 251-253 °C.



20 M5 (ElI) 408 (M+); np 207-208 C. Exanple 62 15 April 2004

8-(4-Fl uoro-g)henél ethynyl)-4-(3- [ 1,2,4]triazol-I|-yl-phenyl % |, 3-di hydro-
benzol b] VI azepi n-2-one Prepared from {4-(4-fl uoro- \éﬁ APPERThy! ) - 2-
[3-o0x0-3- (3- [ 1,2,4)triazol-1-yl-phenyl i002_5
propi onyl am no] - phenyl )-carbam c acid tert.-butyl ester (Exanple K37) by

treat nent vs.t}arﬁ] IT _,',\ I n CH2C12 according to the general procedure M
ot ai ned a;#rypef-gow solid (156 ng). Ms (El) 421 (M+); np 217-218 C. 15

April 2004 WD 01/29012 PCT/ EPOQ 09554 - 102 ExanRle 63 8-
( 2- Fl uor o- phé&0=et hysytifluctomeshaxyt phenylethynyl)-phdihyidre-BH3benido{kil b4 diamapial-b]

[ 1,4) di azgpin:2- -~Prepared from

{4-(2-fl uor%{}gkrlbee%?@ﬁﬁgnyl )-2-[3-(3-i.mdazol -1-yl - phenyl )-3-0x0 5

propi onyl ami no] - phenyl | -carbam ¢ acid tert.-butyl ester &Exa_lrrpl e K38) by
treat nent wPrepared o [2-CHiECnecplenyl)ndyoxe-propiogdaming | - Hf taduoremethoxy-

Cot ai 0 ed Efif.%}?eﬁ%k?}lé%))sﬁfh%&g%a%% ?gi}’@erﬁ.ﬁmtyl‘le%%: (M aknplfR38Per76 A3, 5:3 AP ©

triazol - 1- yby peesmeh) with 3Fdiih WGl baweolifipio the gendraldiracsdwiraM. Obtdnerhss 2
Prepared fr 1:af 3-[3-0x0-3-(3- |

1,2,4]tri azlg{lé%sf%lp-(%%% ?‘) - propi onyl am no] - bi phenyl - 4-yl }-carbam c acid
tert.-butyl ester (Exanple K39) by treatment with TFA in CH2Cl 2 according
to the geneMaI(EprSd¥iDempR3eBehbed as a |ight yellow solid (115 ng). M
(El') 397 (M); np 241-245 C. 15 Exanple 65 3-

[ 7-(4- Wano;ﬂﬁw_gg-& 0Xx0- 4, 5-di hydro-3H benzo [b] [ 1,4] diazepin-2-yl]

-benzonitriTe Prepared from {4'-cyano- 3-

[ 3- (3-cyano- phenél ) - 3- 0x0- propi onyl am ng] - bi phen -4-]yl.}- carbam c acid

tert.-bufyl 463N OWE%S@MWWYI-M&#L@WW% idiazepind-2néccor di ng

to the general procedure M (btained as a light yellow solid (102 ng). 20

VS (El) 362pfephred f#¥n PAG-B-ales phenylF3 8Bl opfonylamino)-4-phenylethynyl-phenyl}-
carbamic acid tert.-butyl ester (Example K31) (970 mg, 1.94 mmol) by treatment with TFA

in CH,Cl; according to the general procedure M. Obtained as a light yellow solid (631 mg).
MS (EI) 381 (M"); mp 228-229 °C.

15 Example 57
3-[7-(4-Fluoro-phenyl)-4-ox0-4,5-dihydro-3H-benzo[b} [ 1,4]diazepin-2-yl]-benzonitrile

Prepared from {3-[3-(3-cyano-phenyl)-3-oxo-propionylamino}-4'-fluoro-biphenyl-4-yl}-
carbamic acid tert.-butyl ester (Example K32) by treatment with TFA in CH;Cl; according
to the general procedure M. Obtained as an orange solid (141 mg).

20 MS (EI) 355 (M™).

Example 58

8-(4-Fluoro-phenylethynyl)-4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-
benzo[b}[1,4]diazepin-2-one

Prepared from {4-(4-fluoro-phenylethynyl)-2-[3-(3-imidazol-1-yl-phenyl)-3-oxo-
25  propionylamino]-phenyl}-carbamic acid tert.-butyl ester (Example K33) by treatment with
TFA in CH,Cl; according to the general procedure M. Obtained as a beige solid (89 mg).

MS (EI) 420 (M"); mp 216-218 °C.



4- [2-(3-1mdazol -1-yl -phenyl) -4-oxo-4, 5-di hydr o- 3H benzo[ b /{.p;'rifl 4d04

di azepin-7-yl] - benzonitrile Prepared from

{4' - cyanow®-i129¢13- i nni dazol - | -yl - phenyl ) - 3- oxo- pr opi onyl areGEPIREIS54

bi phenyl -4-yl}-carbam c acid tert-butyl ester (Exanple K4l) by treatnent
with TFA in CH2ClI 2 according to the gehbqla‘l procedure M btained as a
light yellgw salid (128 ng). M5 (EI) 403 (M); np 209-213 C (dec.). 15
April 200 9012 -103 Exanple 67 PCT/ EPOQ 09554

8- (4- Fl uor o- phenyl ) -4-(3-ni tro-phenyl)-1, 3-di hydro-benzo[b] [

1, 4] di azepi{3InfagzoPl efpahedlylf-8ashenyl-1,3-dihydro-benzo[b}[1,4]diazepin-2-one
{4'-fluoro-3-[3-(3-nitro-phenyl)-3-o0xo-propi onyl am no] - bi phenyl -4-yl]-

GoC1> accbraris s i aumerh GPBeRal e PP eBi haar ok SR a1 | ow
L0 oot rE Omi X pen an o Comenicty
venzo | B 14 th¢ dgerth ebebioke L Ghaat Wbl Bs gl )7 >

{4-(4-fluoro-phenylethynyl)-2-[3-(2-iniidazol-i-yl-pyridin-4-yl)-3-o0xo-
pr opi ony| aMS(@&l) 38 1)} mp@0baa0scCaci d tert.-butyl ester (Exanple K43) by
treatnent with TFA in CH2Cl12 according to the general procedure M

ot ai ned ag a Ili %Et brown solid (189 ng). M5 (ISP) 422 [(MrH)+]; np 206 C
(dec.). I e 69

8- (4- Fl uoro-phenyl)-4-(2-imdazol -1-yl-pyridin-4-yl)-1,3-di hydro- benzo [b]
[ 1,4] di a@<€piblucogplenyy)dptibuidezadb-yl-phenyl)-1,3-dihydro-benzo[b}{1,4]diazepin-2-

{4 -1l uoroaé-[S-(Z-i m dazol - 1-yl - pyri di n-4-yl ) - 3- oxo- propi onyl am no] -

bi phenyl - 4- Ef}-car bam c acid ter-t.-butyl ester (Exanple K43) by treatnent
with TFA in 20 CH2Cl 2 according to the general {)rocedure.l\/l (bt ai ned as a
| i ght BeowRrepeteddrqradd-frupro-3ns-(3-srdagd e - Pl Ny 3 -onprpegidoyl¢ming ) |

Exanpl e 70bipheny1—4-y1}-carbamic acid tert.-butyl ester (Example K35) by treatment with TFA in

CH,Cl; according to the general procedure M. Obtained as an orange solid (261 mg).
MS (EI) 396 (M™M).

Example 61

15  4-(3-Imidazol-1-yl-phenyl)-8-(4-methoxy-phenyl)-1,3-dihydro-benzo[b][1,4]diazepin-2-

one

Prepared from (3-amino-4'-methoxy-biphenyl-4-yl)-carbamic acid tert.-butyl ester
(Example X36) by treatment with TFA in CH,Cl; according to the general procedure M.
~ Obtained as a light yellow solid (100 mg).

20 MS (EI) 408 (M"); mp 207-208 °C.

Example 62

8-(4-Fluoro-phenylethynyl)-4-(3-{1,2,4]triazol-1-yl-phenyl)-1,3-dihydro-
benzo [b]f1,4])diazepin-2-one

Prepared from {4-(4-fluoro-phenylethynyl)-2- [3-0x0-3-(3-[1,2,4]triazol-1-yl-phenyl)-
25 propionylamino]-phenyl}-carbamic acid tert.-butyl ester (Example K37) by treatment with
TFA in CH;Cl; according to the general procedure M. Obtained as a yellow solid (156 mg).

MS (EI) 421 (M™); mp 217-218 °C.



4- ( 3- Ami no- phenyl ) - 8- (4-fl uoro-phenyl)-1, 3-di hydro-benzo [biSA'aﬂiébofl-

di azepi n- 2- one Prepared from

8-(4-fl uchPBH%" $d)-4-(3-nitro-phenyl)-1, 3-di hydro 25 benzBfHEP00/09554

[ 1, 4] di azepi n-2-one (Exanple 67) by catal %{Si ¢ hydrogenation with Raney-Ni
according to the general procedure G (nmetted a). Oobtained as a |ight yellow

solid (16 g) I\/?}ISP) 346 [(MrH)+ ]1; np 210-217 C (dec.). 15 April 2004
WO 01/ 2901 09554 -104 Exanple 71
8- (2- Fl uor o- phenyl ) -4-(3-imdazol - 1-yl - phenyl ) -1, 3-di hydro-benzo [b] [ 1, 4]

di azepi n-2 & BFR{C&@%‘M IEﬂi?ﬂTl 4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-

{2'-fl uoro- 3?‘% E ﬁ dgzol vk - phenyl ) - 3Y (%)xo yp;gopl on)}/’l amno] 5

bi phenyl - lgﬁl Ou?a\ hiidigzepinrFrop rt -butyl ester (Exanple K45) by treat ment
with TFA in CH2Cl2 according to the general procedure M Obtained as a
| ' ght yeI | @Yegﬂle&(ﬁrdnﬂ‘f‘(mor 72 [3-W-hidazolp- ILﬁQer;l;@ngonxarml e

{i azepi ré 2 BFPOTHERpP) PRSD %m%égxdﬁeepﬂwﬁé’s%%a%mﬁgﬁ g} B thatcndnt with

4- (3-am no mnytﬁzaiz(aéc&au@rt@ﬂ{e@ayﬂal rocétt W ADraBRA 202 klllow sol-ldébQ mg).
di azepi n-2-one (Exanple 70) by treat rrent with Ac20 in HOAC at

bt ai ned a | ow 9 mg). M5 (ElI) 387 (M+). 15 Exanple 73
N-{3-[7- (ﬁ}iﬁdg )%Hﬁw?ﬂag%{%&& di hydr o- 3H benzo[ b] [

1, 4] di azepi n- 2-yl ] - phenyl }- met hanesul f onam de Prepared from

4-(3- am no-Kraempl¢ §4 8- (4-f | uor o- phenyl ) - 1, 3-di hydro benzol[ b]

[ 1, 4] di azepi n-2-one (Exanpl.e 70) by treatnent w th net hanesul fonyl chloride

(15P) 20 PTERSoHhlr ool Rl Pon i Koab S S gt

8- (6- BenzylDwrye pyri di n-3-yl)-4-(3-imdazol -1-yl -phenyl)-1, 3-di hydr o-

Prepared from {4'-fluoro-3-[3-o0x0-3-(3-[1,2,4]triazo}-1-yl-phenyl)-propionylamino] -
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K39) by treatment with TFA in
CH,Cl; according to the general procedure M. Obtained as a light yellow solid (115 mg).

MS (EI) 397 (M™); mp 241-245 °C.

15 Example 65
3-[7-(4-Cyano-phenyl)-4-ox0-4,5-dihydro-3H-benzo{b] [ 1,4] diazepin-2-yl]-benzonitrile

Prepared from {4'-cyano-3-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-biphenyl-4-yl}-
carbamic acid tert.-butyl ester (Example K40) by treatment with TFA in CH,Cl; according
to the general procedure M. Obtained as a light yellow solid {102 mg). '

20 MS (EI}) 362 (M"); mp 240 °C (dec.).

Example 66

4-[2-(3-Imidazol-1-yl-phenyl)-4-ox0-4,5-dihydro-3H-benzo({b] [1,4]diazepin-7-y1]-

benzonitrile

Prepared from {4'-cyano-3-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino]-
25  biphenyl-4-yl}-carbamic acid tert-butyl ester {Example K41) by treatment with TFA in
CH;Cl; according to the general procedure M. Obtained as a light yellow solid (128 mg).

MS (EI} 403 (M™); mp 209-213 °C (dec.).



benzo[b] [1, 4] di azepin-2-one 25 Prepared from 15 April 2004
{4-(6-benzyl o) cy-pyridin-3-yl)-2-[3-(3-imdazol -1-yl - phenyl ) - 3- 0xo-

propi onyl ¥@ $d3%Phenyl }-carbamic acid tert.-butyl ester (ERGHBEPH/ULEB) by
treatment with TFA in CH2Cl 2 according to the general procedure M
Cbtained as a light yellow solid (75 ng}0345 April 2004 WO 01/29012
PCT/ EPOO' 09554 -105 Ms (I1SP) 486 [(M+H)+]; np 225-231 C. Exanple 75

4- ( 3- 1 mi dafoskmple67] - phenyl ) - 8- (6- oxo0- 1, 6- di hydr o- pyri di n-3-yl ) -
1, 3-di hydro- benzo[b] [1, 4] di azepi n-2-one 5 Prepared from .

8- (6-benzyls0 o1 I i benzo
[b]( [ 1, i qu%glg%fdng - 4/ %zxnﬂ’é ?hk%?i*gy&g by lilétﬁ?g ]glg%nﬂ 2 %ﬁﬁ% tho

Raney-Ni  according to the general procedure G (net hod . (btained a
li ght yel | &rerased Gomi{t-fugro-MB3-(3-siyo-pbenyl)- ﬁmm@p*qropwhﬁm@]rhlphm}’%}'
8- (4-Fl uor%a%agﬁyiéia ferl, S%qu‘i eEEEMEQa 3191@@22)% tiea¥hdntRPRNYER 4 CRrdlveiraing

benzo[b] [ I n-2-one_ Prepar
(4" - 1 udr ota tegepera mrasedury M.iQhtaingd s 1 lightyyelorssolid (3953%-
propi onyl am no}- bi phenyl -4-yl)-carbam c add tert.-butyl ester (Exanple K47)

by treat Bl to the general procedure M
bt ai ned 2‘3@5 (l}gthts !:(?15“3)(;?@ ég%??gq%%6g MS (ElI) 410 (M); np 215 C

Exanpl e 77 8- (2-Fuoro-phenyl)-4- (2- |mdazol J1- yl -pyridin-4-yl)

-1, 3-di hydrfm@@o[b] [ 1,41 di azepi n-2-one 20 Prepared from
{2'-fluoro-3-[3-(2-imdazol -1-yl-pyridin-4-yl)-3-o0xo-propi onyl arni no] -

bi phenyl - 4-gy{4 Flaafd R Htens- me&MLl-?B?ﬁﬁdlﬁ@é?lm Bdif8ro-by treatment

with TFA \|M% O?gﬁlZ ccor |ng to the general procedure M Obtained as a
| i ght br owmPBER a?F@’F‘ 1\9@“-‘(EI) 397 (M).

10 Prepa:ed from {4-(4-fluoro-phenylethynyl)-2-[3-(2-imidazol-1-yl-pyridin-4-yl)-3-oxo-
propionylamino]-phenyl}-carbamic acid tert.-butyl ester (Example K43) by treatment with
TFA in CH;Cl; according to the general procedure M. Obtained as a light brown solid (189
mg).

MS (ISP) 422 [{M+H)"}; mp 206 °C (dec.).
15 Example 69

8-(4-Fluoro-phenyl)-4-(2-imidazol-1-yl-pyridin-4-yl)-1,3-dihydro-
benzo[b}[1,4])diazepin-2-one

Prepared from {4'-fluoro-3-{3-(2-imidazol-1-yl-pyridin-4-yl}-3-oxo-propionylamino}-
. biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K43) by treatment with TFA in
20 CHaCl; according to the general procedure M. Obtained as a light brown solid (209 mg).

MS (ISP) 398 [(M+H)"]; mp 213 °C (dec.).
Example 70
4-(3-Amino-phenyl)-8-(4-fluoro-phenyl)-1,3-dihydro-benzo[b]{1,4]diazepin-2-one

Prepared from 8-(4-fluoro-phenyl)-4-(3-nitro-phenyl)-1,3-dihydro-
25 benzo[b}[1,4}diazepin-2-one (Example 67) by catalytic hydrogenation with Raney-Ni
according to the general procedure G (method a). Obtained as a light yellow solid (16 mg).

MS (ISP) 346 [(M+H)*]; mp 210-217 °C (dec.).



Exanpl e 78 25 . 15 April 2004
8- (4- Fl uor o- phenyl et hynyl ) - 4-[ 3- (4- net hyl -i m dazol - 1-yl ) - phenyl ﬁ 1, 3-di hydr
0- benzo{WP QR%YURdi azepi n-2-one 15 April 2004 WO 0112901 2PETAPEMSEF09554
-106 Prepared from (4-(4-fluoro-phenyl et tw‘PyI) 2-{3-

[ 3-(4- rrethyl-lmdazol 1-yl)-phenyl] -3-

0XO0- propi o% a%a &ﬁ} phenyl)-carbamc acid tert.-butyl ester (Exanple K49)
by treatne TFA in CH2Cl12 according to the general procedure M

Obtained as a light yellowsolid (122 ng). 5 M5 (ElI) 434 (M); np 210 C
Exanpl e 79 882(Hubtasphenyd)-4nEd-iyidapbiehyl-pherdl)-1,3-dihydtazmnzd by | L4ldaagpih-2-
-1,3-di hydro- benzo [b] [ 1,4] diazepin-2-one Prepared from {4’ -quoro 3-
[3-(3-im d&%61 -1 - yl - phenyl ) - 3- oxo- pr opi onyl am no] -2' 10

met hyl - bi phenyl -4-yl|-carbamc acid tert.-butyl ester (Exanple K50) by

t r eat nent \Bré;fﬁred]%ﬂ {2'- 61 2 3-Gmillaagl- Igl-phmy@eﬁ@ucalrprppmﬁMO

ot ai ne solJd d (82 410 7/ Exanpl e
50 5. (£ BTN AR SRE T La St ek X85 b B e R Th A o o
15 benZO [@H{Clﬂac@rdﬂmgimetbe ger&raitpeo&d&p:dﬂe@btamcd as a light yellow solid (176 mg).
{4"-fluoro-3-[3-(3-imdazol -1-yl-phenyl) - 3-o0xo-propi onyl ani no]j - 2t-

met hoxynmet acid tert.-butyl ester (Exanple
K51) - by tM%(BP%W%ﬁgij’hﬁﬁa%?éaccord. ng to the general procedure M
bt ai ned as a |ight yeIIow solid (13 ng). 20- M5 (ISP) 413 [(MrH)t]; np
220 C.  Exdxphpledp !

8- ( 2- Fl uor o- phenyl ) - 4-[ 3- (2 nmet hyl -1 m dazol - 1-yl ) - phenyl ] -1, 3-di hydr o-

o0 (bOh e (R A BRI edoTb] (49 radehn-2-v)-phenyl)-

propi onydl arrcetetidsi phenyl - 4-yl)-carbanmic acid tert.-butyl ester (Exanple
K52) by treatnment with TFA in CH2Cl 2 according to the general procedure M

Cot ai ned aprgparéd 84 4-(3-amino-phenyl)-8-(4-fluoro-phenyl)-1,3-dihydro-
benzo[b][1,4] diazepin-2-one (Example 70} by treatment with Ac,O in HOAcat 80 °C.
Obtained as a light yellow solid (9 mg).

MS (EX) 387 (M™).

15 Example73

N-{3-[7-(4-Fiuoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b]}[1,4] diazepin—Z-yl]‘-phenyl} -
methanesulfonamide

Prepared from 4-(3-amino-phenyl)-8-(4-fluoro-phenyl)-1,3-dihydro-
_ benzo[b][1,4]diazepin-2-one (Example 70) by treatment with methanesulfonyl chloride
20 and Et;N in THF at 23 °C. Obtained as a light yellow solid (24 mg).

MS (ISP) 424 [(M+H)*]; mp 232-235 °C.
Example 74

8-(6-Benzyloxy-pyridin-3-yl)-4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one

25 Prepared from {4-(6-benzyloxy—pyridin—3-yl)-2—[3-(3—imidazol—l—yi—phenyl)-?;-oxo-
propionylamino}-phenyl}-carbamic acid tert.-buty! ester (Example K46) by treatment with
TFA in CH,Cl; according to the general procedure M. Obtained as a light yellow solid (75
mg).



solid (174 mg) MB (1SP) 411 [(M+H)']; np 187 C. 15 April 20@nhE4/ 29012
PCT/ EPO0/ 09554 - 107 Exanpl e 82

8- (4- Fl uowo-quhesigl ) - 4-[ 3- (2- net hyl -i m dazol - 1-yl ) - phenyl | pctiEBrothospudr o-
benzo[b] [ 1,4] diazepin-2-one Prepared from

(4' -fluoro-3-[3-[3-(2-nethyl -ini dazol - 1~15)-- phenyl] -3-o0x0 5

pr opi onyl ami no} - bi phenyl -4-yl)-carbamc acid tert.-butyl ester (Exanple
K53) by tMSJIvRAS6 MM HHAMER25:8231° accor ding to the general procedure M
Obtained as a yellow solid (178 ng). M5 (I1SP) 411 [(MtH) +]; nmp 227 C.

Exanpl e- 835%@@_ ¢d- (4- Fl uor o- phenyl ) - 4- oxo- 4, 5- di hydr o- 1H- benzo[ b] [
1, 4] di azeprn-2-yI'T-thi ophene-3- carbonitrile Prepared from
(3-[3-(3- - 3- 0X0- propi onyl am _no] -4' -fl uoro-

-t hi ophep- 2- y|
bi phenyl -%@g‘}?mé%:lgﬁhey@? %‘iyY -8dfroxoph-ylihydze-wrTidinER i b-é-ddsydrony t r eat ment

with TFA igknz%ﬁgqud@&gghcﬁ-ageto t he general procedure M Obtained as an
orange solid ( nmg). 15 M5 (El) 361 (M+); np 239-240 C. Exanple 84 2-

NSATFE i TSR It S bR B e e AR
] 3- [ 3- ( 3- BeaRef] [i,HRRREpiA-Y bhe Ex@¥P1d7 O ByLarlAd }Eglroge%éﬁérl Wh R2g&-Ni

bi phenyl -4-yl}-carbam c acid tert.-butyl ester (Exanple_ K55 by treatnent
with TFA jacordipgtpahg geesr ipﬁaceﬁarqfﬁzngéwééi OéFaé%eé’cﬁ;raélgw sokd dlame).

yel low solid (258 ng). M5 (ElI) 361 (M+); np 238-240 C. Exanple 85

8- (4- Fl uorgsiem poy {AMe8ntiet razol - 1-yl - phenyl ) - 1, 3-di hydro-benzo [b] [ 1, 4]
di azepi n-2-one 25 Prepared,from

[4' -fl uor;— 3-! Ii 2&(0- 3-(3-tetrazol - 1-yl - phenyl ) - propi onyl am no] - bi phenyl -
4-yl }-car i d tert.-butyl ester (Exanple K56) by treatnment with TFA
in CH2Cl2 according to the general procedure M Obtained as a light yellow
solid (64 8¥3-Fluoro-phenyl)-4-[3-(4-methyl-imidazol-1-yl)-phenyl]-1,3-dihydro-

benzo[b][1,4]diazepin-2-one

Prepared from (4'-fluoro-3-{ 3-[3-(4-methy1—_irnidazol- 1-y1)-phez'1y1]-3-oxo-

propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example K47) by

treatment with TFA in CH>Cl; according to the general procedure M. Obtained as a light
15 yellow solid (196 mg).

MS (EI) 410 (M™); mp 215 °C.

Example 77

8-(2-P1uoro-pheny1)-4-(2-imidazol—1-y1-pyridin-4-y1)-1,3-dihydro-
_ benzo[b][1,4]diazepin-2-one

20 Prepared from {2'-fluoro-3-[3-(2-imidazol-1-yl-pyridin-4-yl)-3-oxo-propionylamino]-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K48) by treatment with TFA in
CH;Cl; according to the general procedure M. Obtained as a light brown solid (32 mg).

MS (EI) 397 (M™).
Example 78

25 8-(4—P1uoro-pheny1ethynyl)-4-[3-(4-methy1-imidazol-1-yl)-phenyl];1,3-di}1ydro-
benzo{b}[1,4]diazepin-2-one :



15 April 2004 WO 01/29012 PCT/ EPOOL09554 -108 MS (ElI) 398 (1I§§A fil 25@(@an e 86
3- [7-(2-Fl uoro-phenyl) -4-o0xo0-4, 5-di hydro-3H benzo[b] [1, 4] di azepl n-2-yl]
- benzoni t WG &/PPBpared from PCT/EP00/09554

13-[ 3- ( 3- cyano- phenyl ) - 3- oxo- pr opi onyl am no] 2' -fluoro-bi phenyl-4-yl}- 5
carbamc acid tert.-butyl ester (Exanplé R@?) by treatnment with TFA in

CH2Ci 2 accqrdin h ener roce talnda el ow
sol i d (128% HCR/%"’(TEQI Fgwfemq)en%ég’é’ﬁgﬁ é”%%g(j -FeERYaTs %ﬂabkyﬂ %%’Hbr? ;
(3-tetrazoloxd- ptbpiblﬁ?ﬁ)ﬁlho}lpﬁerﬁl)hdéﬁlﬁ@mclaeldh@ﬂZB{lﬂ?'] ésier‘ﬂ?ﬁdrﬁ RIK49) Byﬁrl&@tment
Prepar od LD LELamRpcd (4 hluds el elivaYl v oY1 2SR oL
3-0x0-3-(3 L@Zﬁlg;ol 1-yl -phenyl)-propionic acid ethyl ester (Exanple HL5)
accordi ng to t he general procedure K. The obtained material was

deprotecte d by treatment with TFA in CH2G 2 according to the
gener al 515%?8&8&5‘?&%&%&9 ﬁgd as a beige powder (5.5 ng). M5 (El) 422
(Me). Exanple 88

8- (2- Fl uor @@MQ -4-(3-tetrazol -1-yl - phenyl ) -1, 3-di hydr o- benzo[ b]
[ 1, 4] di azepi n-2-one Prepared from

{2 - quoro3 0x0-3-(3-1etrazol ;1l-vylr - pr.api on a'no]-biphenyl-- 20
yl}-carb® ﬁé‘(?f?iztné‘?g’&‘yﬂg 'Jé?g'%'gﬁl gﬁ%ﬂ’éh%ggfi’gﬁiw%‘gf nent with TFA

in CH2O 2 &eﬁm Bl ng]ﬂmzéﬂiﬁ-ZQamer al procedure M nbtained as a light yellow

id (31 ny). M5 (ElI') 398 "); np 179-180 C. Exanp Ie 89

I
3-(2, 4- h 4- f 3 hydr o-
5[ beElZO [ ]rgfatrialﬁfnmtlagléﬁfo %ﬁééeﬁﬁuﬁp#,}f P%‘B%’Z gOI’ Q- B%T%Imhd di_hydro
CT/ EPOfYY 0@hdiHyl- blj:ﬁ_@ﬂ)_l?-rée]da-ltaﬁaﬁmmc{ s -butyl ester (Example KSO) by treatment with
-[3-(2,4 %ﬁ?fnr%-lé 1£na<(:jc%r8mg lco 1}11& gegerglnﬁlrol:edgurg K A ec? n?’ a g@gensodhdlt& mg).

n
(0]

4-
|

S
4-
2
P
3

MS (EI} 410 (M"); mp 170-172 °C.

Example 80

8-(4-Fluoro-2-hydroxy-phenyl)-4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-
15 benzo[b][1,4]diazepin-2-one

Prepared from {4'-fluoro-3-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino}-2'-
methoxymethoxy-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K51) by
treatment with TFA in CH>Cl; according to the general procedure M. Obtained as a light
yellow solid (13 mg).

20-  MS (ISP) 413 [(M+H)"); mp 220 °C.

Example 81

8-(2-Fluoro-phenyl)-4-{3-(2-methyl-imidazol-1-yl)-phenyl]-1,3-dihydro-
benzo{b]}[1,4]diazepin-2-one

Prebared from (2'-fluoro-3-{3-{3-(2-methyl-imidazol-1-yl)-phenyl]-3-oxo-

25 propionylamino}-biphenyl-4-yl)-carbarmic acid tert.-butyl ester (Example K52) by
treatment with TFA in CH,Cl; according to the general procedure M. Obtained as a yellow
solid {174 mg).

MS (ISP) 411 [(M+H)"); mp 187 °C.



fl uoro- bi phenyl -4-yl)-carbamc acid tert.-butyl ester (Exar‘qg;j,g‘gpr 5894 by
treatnent with TFA in CH2Cl12 according to the general procedure M

Obt ai ned W e@i/apel2l ow solid (54 ng). MS (El) 424 (M+); np 1B8r/&roo/essExanpl e
90 4- [3-(2,4-Dinethyl-imdazol -i-yl)-phenyl] -8-phenylethynyl-I, 3-dihydro-
benzo[b] [ 1,4] diazepin-2-one Prepared from

(2-{3-[3-( xérlﬁ i get hyl -i mi dazol - 1-yl ) - phenyl ] - 3- oxo- pr opi onyl am no} - 4-
phenyl et h = yl)-'"carbam c acid tert.-butyl ester (Exanple K60) by
treatment with 10 TFA in CH2C12 according to the general procedure M

Obt ai ned a8 (¢ Fredrbephengl)idd| 3 G matyl-itvidlag it )-y 3the aNL; 3-difyd @t C (dec. ) .
Exanpl e 9 . .

4-( gPChI orl%q%zﬁlb(}[oh%%d}%?’ln)'z-'ggf 4-f 1 uor o- phenyl ) - 1, 3- di hydr o- benzo[ b]

[ 1, 4] di azepin-2 one 15 Prepared from

{ 3- [ 3- ( 3- cPhieprrrdiftrimo fit'ethaczo y3 3- 3- @xmefhybpnihyslalrihiaiheayl] 13-oor-o-

bi phenyl-4-y| }-car hG-aci o I ent ., e r K eat ment
u h TEA oD B g Bt P et e S e SR K 2

yel | ow sol ireatfrizd3withy) TFAMB CHHOL 870rdimg to; therger2sdl p28¢dGre MEitaihed $2 2Uow
3-[7-(2-Fl uer = et hoxy- phenyl ) - 4- oxo- 4, 5- di hydro- 3H benzo[b] [ 1, 4]

di azepi n- Zs-o?/lld]ctﬁ%g%gbni trile Prepared from

(3-am no-2' -fl uoro-6"-net hoxy-bi phenyl -4-yl)-carbamc acid ter-t.-butyl
ester (ExaMs @SKA) [aMdH) ]; mp 227 °C.

3-(2, 2-di met hyl - 6- oxo-6H-[ 1, 3] di oxi n-4-yl)-benzonitrile (Exanple J4)
accordi ng heggeneral procedure K. The obtained material .was deprotected
25 and Cyc'?&ZFQ"gVI treatment with TFA in CH2O 2 according to the general

procedure M Chtained as _a white solijd g_iﬂ mg). MS_(EX) 385 (M+). 1 5
Apri | 2004240 (¢Hlvooiphapi4amons.0 gBbyiro- 1HbenlbHpitddigrepin-2-yl}-thiophene-3-
8- (2- Fl uor grphsiyik) - 4- (3- ni tro-phenyl) - 1, 3- di hydr o- benzo[ b]
[ 1, 4] di azepl n-2-one Prepared from
2' -fluoro-3-[3-(3-nitro-phenyl)-3-0xo0-praopi onyl am ngQ] - bi phenyl - 4-yl }-
¢ PrepLLred(fmm {3-[3—(g-cyal%-gl’xiophen-})el)-SPOXO-IXropionyla]mino -4'-ﬂ)1./10r0- yhy
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K54) by treatment with TFA in

CH,Cl; according to the general procedure M. Obtained as an orange solid (209 mg).
15 MS (EI) 361 (M"); mp 239-240 °C.
Example 84

2-[7-(2-Fluoro-phenyl)-4-oxo-4,5-dihydro-1H-benzo[b]{1,4] diazepin—Z-ﬁ]-thic;phene-S—
carbonitrile

Prepared from {3-[3-(3-cyano-thiophen-2-yl)-3-oxo-propionylamino]-2'-flucro-
20 . biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K55) by treatment with TFA in
CH;Cl; according to the general procedure M. Obtained as a yellow solid (258 mg).

MS (EI) 361 (M™); mp 238-240 °C.
Example 85
8-(4-Fluoro-phenyl)-4-(3-tetrazol- 1-yl-phenyl)-1,3-dihydro-benzo[b]{1,4]diazepin-2-one

25 Prepared from {4"-fluoro-3-[3-oxo-3-(3-tetrazol-1-yl-phenyl)-propionylamino) -biphenyl-
4-yl}-carbamic acid tert.-butyl ester (Example K56) by treatment with TFA in CH>Cl;
according to the general procedure M. Obtained as a light yellow solid {54 mg).



carbam c acid tert-butyl ester (Exanple K62) by treatnent wi5tAbrﬂ'§604n Cl

| 2C1 2 according 5 to the general procedure M (btained as a l'ight yellow
solid (62WRP2208 (EI) 375 (M). Exanple 94 4-[7-(4-Fl uor BCHEBMRAS4

4- 0x0- 4, 5-di hydr o- 3H benzo[ b] [1, 4] di aze%g- 2-yl]-pyridine-2- carbonitrile
10 Prepared from TEVET

{3-[3-(2- Cﬁ]@H%% iA- 4-yl)-3-0xo0-propi onyl am no] - 4' -fl uor o- bi phenyl -
4-yl}-carb et't.-butyl ester (Exanple K63) by treatnment with TFA
in CH2C12 according to the general procedure M Obtai ned as an orange
solid (23 EmampMBA EI) 356 (M+). Exanmple 95 15

4-[7-(2-Fl uoro-phenyl)-4-o0xo0-4, 5-di hydr o- 3H benzo[ b]

1. 4] di ’ SOt b u
L S A o AR o B R Lo o

4-yl}-carbarnic acid tert.-butyl ester (Exanple K64) by treatnment with TFA
in CH2Cl 2 Paemoedifrng Bel3t ecponartabylpdoeredpropiovylaning] Refuase-biphesdrt-¥dt i d

(40 ng) .. 2 Fhoi o ; - ; ding
|72 (S FiorBaReRss 0 e BRSO W sgept yith T in CiaCly acconding

di azepi n- 24ytie gearmbpidcedize Nor @ptained ab g dight yellow solid (128 mg).

{3-[3-(3-cyano- phenyl ) - 3- oxo- propi onyl am no] - 3' - f| uor o- bi phenyl - 4-yl }-
carbam c a%gjgélggg gguj_yl ester (Exanple K65) by treatment with TFA in _
CH2Cl 2 accordrn 3 to the general procedure M Obtained as a yellow solid

(57 ng). MS (ElI) 355 (M); np 232-235 C. 15 April 2004 WD 01129012
PCT/ EPOO/ o@mple% Exanpl ¢ 97

8- (3- Fl uor o- phenyl ) -4-(3-imdazol - 1-yl - phenyl ) -1, 3-di hydro-benzo [b ] [1, 4]

di azepin-2 1) -A-(3- ~1-vl- -1.3-di .

{3"-fluor 088@[2%1llDI gcp ?n&ggtéz% - P §I(?ptﬁté%z;?ll )1-Y§Pg§%¥1%)rlgp?lgry13foam no] 5

bi phenyit 4bgnzalbjt epiRiZionéert . - butyl ester (Exanple K66) by treat nent
with TPAin CH2A 2 according to the general procedure M (btained as a
yel I ow sol 'Pilelfégd 9 [2-amino-4-(4-flucro-phenylethynyl)-phenyl]-carbamic acid tert.-butyl

ester (Example G33) and 3-oxo-3-(3-tetrazol-1-yl-phenyl)-propionic acid ethyl ester

(Example H15) according to the general procedure K. The obtained material was

deprotected and cyclized by treatment with TFA in CH,Cl; according to the general
15 procedure M. Obtained as a beige powder (5.5 mg).

MS (EI) 422 (M™).

Example 88
8-(2-Fluoro-phenyl)-4-(3-tetrazol-1-yl-phenyl)-1,3-dihydro-benzo[b]{1,4]diazepin-2-one

Prepared from {2'-fluoro-3-[3-oxo-3-(3-tetrazol-1-yl-phenyl)-propionylamino]-biphenyl-
20  4-yl}-carbamic acid tert.-butyl ester (Example K58) by treatment with TFA in CH,Cl
according to the general procedure M. Obtained as a light yellow solid (31 mg).

MS (EI) 398 (M"); mp 179-180 °C.

Example 89

4-[3-(2,4-Dimethyl-imidazol-1-yl)}-pheny!]-8-(4-fluoro-phenyl)-1,3-dihydro-
25 benzo[b][1,4]diazepin-2-one '



M5 (El) 396 (M'); np 200-201 C. Exanple 98 15 April 2004
4- (4- Oxo- 7- phenyl et hynyl - 4, 5- di hydr o- 3H benzo[ b]

[ 1, 4] di aZ¥Pi6a220%2| ) - pyri di ne-2- 10 carbonitrile Prepared fRGIERIODISHI-
(2-cyano- pyri di n-4-yl) - 3- oxo- propi onyl a (pé(z - 4- phenyl et hynyl -

phenyl }-carbam c acid tert.-butyl ester m& anmpl e K67) by treatnent with TFA

(1o o) vERERrsd B8 R B Rt S R e L S eSS SRE R FrB il £, ©
i ?nz?g 4 Bonbbipheiylis- ﬁ)dﬁ%&dﬁﬂadgéza?{rﬁlm];yl([gelﬁtﬁﬂﬂEﬂnqﬁgﬁﬁwbyhmmaeﬂmhr egO]
bl phenyl - 4158 G osoaRryar B RSt PRI % =P vote PR

with TFA in 20 CH2d 2 according to the general procedure M Cbtained as a
light yel | dif &I} uok (MY); ep 188VE. (ElI) 397 (W; np 198 C. Exanple 100
5-[7- (2- Fl uor o- phenyl ) - 4- oxo- 4, 5- di hydr o- 3H benzo[ b] [1, 4] diazepin- 2- yl]

-t hi ophene=2- carbonitrile 25 Prepared from

{3-]3- (?—c&é#gpﬁhﬁoe phen- 2-yl') - 3- oxo- propi onyl ani no] - 2" - f | uor o-

bi phenyl -4-yl} -carbamic acid tert.-butyl ester (Exanple K69) by treatnent

with TFA i 8- [3€na;!4€D2maﬁqbirdid|agolﬂeylﬁhﬁlegyﬂhéfﬁienﬂﬁdxyeﬁhl,é-dihycmat ai ned as a

yel | ow sol 2004 WD 01/29012 PCT/ EPOQ 09554 -112 Ms
k/ﬁ éo%ﬁg ’gg%lﬁz%?n ﬁ\%( anp i

(ElI') 361 ( Ie 101 4- [3- (2, 4-Di net hyl -i m dazol - 1-yl )
-phenyl] -8- (2-fluoro-phen 3-di hydro- benzo[ b}] [ 1, 4] di azepi n-2-one 5
Prepar ed f Po¢pared from (2- {% e./z 4-d.1methy1 -imidazol-1-yl) phenyl 3-0Xo- prop1ony1armno}-4-

3-{3-[3- I |
1£ | uf)r o[ bi é y’ﬁ E@}w pﬂe@lﬂ%ﬁﬂagué%iﬁdat erte'.B ]e?tgﬁ est 19%@?% S‘%bth
treat memt mPaAhn QAL accordiQy © the gcnmlqgoczedurmbf §btained aspar)@&ievmpled fa7. rng)
otained as a.yellow solid (92 ng). M5 (El) 424 (M); np 92 C

MS (EI) 430 (M™); mp 134 °C (dec.).

Example 91

4-(3-Chloro-t}ﬁophen-z-yl)-8-.(4-ﬂuoro-phény1)-1,3-dihydro—benzo {b][1,4]diazepin-2-

one

15 Prepared from {3-[3-(3-chloro-thiophen-2-yl)-3-oxo-propionylamino]-4'-fluoro-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K61) by treatment with TFA in
CH,Cl, according to the general procedure M. Obtained as a yellow solid (232 mg).

MS (EI) 370 (M™); mp 255-256 °C.

Example 92

20  3-[7-(2-Fluoro-6-methoxy-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-2-y1]-
benzonitrile

Prepared from (3-amino-2'-fluoro-6'-methoxy-biphenyl-4-yl)-carbamic acid tert.-butyl
ester (Example G44) and 3-(2,2-dimethyl-6-oxo0-6H-[1,3]dioxin-4-yl)-benzonitrile
(Example J4) according to the general procedure K. The obtained material was deprotected

25 and cyclized by treatment with TFA in CH,Cl, according to the general procedure M.
Obtained as 2 white solid (47 mg). :

MS (EI) 385 (M™).



Exanpl e 102 10 15 April 2004

8- (2- Fl uor o- phenyl ) - 4-[ 3- (2- met hoxynet hyl sul f anyl -i m dazol - 1-yl ) - phenyl j -
3-di hydr oMeeHi2801Rb | [ 1, 4] di azepi n-2-one Prepared from PCI/EP00/09554

(2" -fluoro-3-{3-[3-(2- nethoxynethylsulfalﬂl-l m dazol -1 -yl ) - phenyl ] - 3-

0x0- pr opi onyl am no] - bi phenyl - 4-yl ) -car ba acid tert.-butyl ester (Exanple
K71) by treat with TFA in CH2Cl12 according to the general procedure M
ot ai ned a?—éﬁ&l&t 15 yellow solid (100 ng). M5 (El) 472 (M'-); np
189-190 C. Exanple 103

4- Fl uor o- 38f (- Elﬁoﬁd-pl@éx@i)pb@ﬂﬂ&oﬁ}vh@ﬁﬂ)-ﬁl 3adilir-dyedbenza bl b kdibdbin-2-one
[1, 4] di azepi n-2-yl]- benzonit r| |l e 20 Prepared from

b o i o RO B R O 3T B st arnim b BB &bt
Wi POVTVFQ\OI f&é‘b@g‘%‘m‘ﬁ e I g arconding
2 L5 b e S e M e b s8R sitic (6 B

[1,4]di.azepin-2-yl]-pyridine- 2-carbonitrile 15 April 2004 WO 01/29012
PCT/ EPOO/ O9&S4El) 325.@MP.epared from

{3-[3-(2-cyano-pyridi n-4-yl)-3-o0xo0-propi onylam no] -2',4"'-di fl uoro-

bi phenyl -4-$Iaé-§%{4bam' c acid tert.-butyl ester (Exanple K73) by treatnent
with TFA i 2 according to the general procedure M QObtai ned as a
light yellow solid (24 ng). M5 (ISP) 375 [(M+H) +]; 250-253 C. 5 Exanple
105 4-(7-1 gefy ﬂp&lbozb-phm}dl), SootoHyTHdthydre- BHnbwpﬂ}][H iddepin-2-yl]-pyridine-2-

di azepi n- ZCX e| dine-2- carbonitrile Prepared from

{2-13-(2- cyano pyridi n-4-yl) - 3-oxo-propi onyl am no] - 4-i sopr opyl - phenyl } -
carbamc acid tert.-but ester (Exanple K74) by treatnment with TFA in
CH2CI 2 HccSirepaned from &sofl%aaecygen tabetore-wopopyarmad]-4sfleospdhipbenydol i d

(33 m). Mgk SbbadRoadid M Dbtkyl 0By dFi3rblK63) by treatment with TFA in CH,CL,

according to the general procedure M. Obtained as an orange solid (23 mg).
MS (EI) 356 (M").

Example 95

15 4-[7-(2-Fluoro-phenyl)-4-ox0-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-2-yl]-pyridine-2-

carbonitrile

Prepared from {3-[3-(2-cyano-pyridin-4-yl)-3-oxo-propionylamino]-2'-fluoro-biphenyl-
4-yl}-carbamic acid tert.-butyl ester (Example K64) by treatment with TFA in CH.Cl;
according to the general procedure M. Obtained as a green solid (40 mg).

20 MS (EI) 356 (M™).
Example 96
3-[7-(3-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-2-yl}-benzonitrile

Prepared from {3-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-3'-fluoro-biphenyl-4-yl}-
carbamic acid tert.-butyl ester (Example K65) by treatment with TFA in CH,Cl, according
25  to the general procedure M. Obtained as a yellow solid (57 mg).

MS (EI) 355 (M"); mp 232-235 °C.



Exanpl e 106 8- (2-Fluoro-phenyl)-4- [2- (4-nethyl-im dazol -1k Adrk 2004
-thiazol -4-yl] -1, 3-di hydro- benzo[b][1, 4] di azepi n-2-one 15 Prepared from
(2" -f1l uorwo1{230122- ( 4- net hyl -i m dazol - 1-yl ) -t hi azol - 4- yl | -BcDEP00/09554

propi onyl am rzo) - bi phenyl -4-yl)-carbamc acid tert.-butyl ester (Exanple
K75) by treatnent with TFA in CHZC12 acddtding to the general procedure M
bt ai ned as, a |low solid (75 ng). M5 (ISP) 418 [(MtH)*]; nmp 229 C. 20
Exanpl e 10%&‘%@

8- (4- Fl uor o- phenyl ) - 4-[ 2- (4- net hyl -i m dazol - 1-yl ) -t hi azol -4-yl]-1, 3-di hydro
- benzo[ b] SE(BlElé&cdel@ét@D)i-{l-(ﬁ-imﬂﬁeoPI-@'D?hékﬁ'l)‘—l,@fﬂihyd:o-benzo[b%[1,4]djazepin-2-

(4" -fluoro-3-{3-[2-(4-nethyl -imdazol-1-yl)-thiazol -4-yl]- 3-o0xo-

pr opi onyl aff'fio} - bi phenyl -4-yl)-carbamic acid Cert.-butyl ester (Exanple
K76) by 25 treatnment with TFA in CH2Cl 2 according to the general procedure
M  Obt ai ne@rgaral frehl {BWlusioh3-3-(39hidagdl- 1 YBphersP)-34k8-froporytaltinslp 229 C.

s o1 Beel 00 o i s e DO T R

di azepi n- 2.GH Gl earding o the gdeesl Precedhr<n. Obtained as a yellow solid (69 mg).
3- (4- oxo- 7- phenyl et hynyl - 4, 5- di hydr o- 3H- benzo[ b] [1,4]di azepin-2-yl)-

benzonitri +2) by catalytic hydrogenation with Pd/C according to
t he generah‘ES ﬁ%@@uﬁé‘g@ﬁ@[ 6% a). Cbtained as a light yellow solid
(156 mg). MS (ElI) 365 (Me); np 212-214 C. Exanple 109

3- (4- Oxo- 7Eghuyplel984, 5- di hydr o- 3H-benzo [b] [1, 4]
di azepi n-2-yl)-benzonitrite Prepared from

Phenzonit 1 TGO T e £ R SR SR AT R PRt al v
in the ¥resabopitile 10 eq. cycl ohexene according to the general procedure G
(nmethod a). Ohtained as a light vyellow solid (159 ng).

Prepared from {2-(3-(2-cyano-pyridin-4-yl)-3-oxo-propionylamino]-4-phenylethynyl-
phenyl}-carbamic acid tert.-butyl ester (Example K67) by treatment with TFA in CH,ClL
according to the general procedure M. Obtained as a yellow solid (10 mg).

MS (EI) 362 (M").

15 Example 99

8-(2-Fluoro-phenyl)-4-(3-{1,2,4]triazol-4-yl-phenyl)-1,3-dihydro-benzo[b}[1,4] diazepin-
2-one

Prepared from {2'-fluoro-3-[3-oxo-3-(3-[1,2,4]triazol-4-yl-phenyl)-propionylamino]-
. biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K68) by treatment with TFA in
20 CH,Cl; according to the general procedure M. Obtairied as a light yellow solid (79 mg).

MS (EI) 397 (M™); mp 198 °C.

Example 100

5-{7-(2-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo [bj [1,4)diazepin-2-yl]-thiophene-2-
carbonitrile

25 Prepared from {3-[3-(5-cyan0-thiophen-2-y1)-3-oxo~propionylamif10]-2'-ﬂuoro-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K69) by treatment with TFA in
CH,Cl; according to the general procedure M. Obtained as a yellow solid (263 mg).



M5 (EI') 363 (M); np 185-188 C. Exanple 110 15 15 April 2004

8- (2-Fl uoro-phenyl)-4-(3-[1,2,3]triazol-I-yl-phenyl)-1, 3-di hydro-benzo[b][1
, 4] di azepM 0B298Re Prepared from PCT/EP00/09554

{2 -fluoro-3-[3-0x0-3-(3-[1,2,3]triazol - jléél - phenyl) - propi onyl am no] -

bi phenyl -4-yl}-carbam c acid tert.-butyl 'ester (Exanple K77) by treatnent
with TFA i | ordi te the general procedure M btained as a
light yell %Sggﬁ?g%(%g'%f%%@ws (El') 397 (M); nmp 209-212 C. Exanple
111 3-(7-Cydopropyl - 4- oxo- 4, 5-di hydro- 3H benzo[b] [ 1, 4]

di azepi n- 2-Kaamndhet¥onitrile Prepared from ‘

{2-] 3-(3-cyano- phenyl ) - 3- oxo- propi onyl am no] - 4- cycl opr opyl - phenyl } -

bamn | i ; tianiih TPA i
00D aceor it G Rt iaS LS, A BB i (FhoRe SEBINESLIS, TR 011 ow
solid (44 rpnzoblS,41ABRYpiBE20R¢ MH)t]; nip 204-209 C. 15 April 2004 WO
01/ 29012 -115 Exanpl e 112 PCT/ EP00/ 09554

4-(7-Cyclo ; ] [yl -3-0X0-PIopi ino}-2'-
@ aropt ot o bRbed frol b oyt RUR O RRRAR 121 phrlls-oxo-propionylamin -2
{2-13-(2- cyémeM[PhﬂﬂYh44d)ytzyrb@nm4ﬂmpbml¢ﬁm (Es3mple-KAp¢ by preaiment with
phenyl } - car-pgi ¢ } i o trgWM TFA
in CH2C 2 accor%ﬁ%%gta%&[r%ggggkﬁgr%eﬁg%?%rg ggﬁ.ﬁ%ﬁ)@@gﬁ%%&é@%\é@%% own
solid (88 ng). M5 (ISP) 303 MtH) }); nmp 227-230 C. Exanple 113 ,
8- Cycl opr oplyzs-(ﬁl)(‘i@ﬁ(M%mDI%gf&yl -phenyl ) -1, 3-di hydro-benzo ['b] [1, 4]

di azepi n-2-one 1o Prepared:from

{4-cycl opr %ﬁﬁgi@z (3-im dazol -1-yl - phenyl ) - 3- oxo- pr opi onyl am no] -

phenyl } -carbamc acid tert.-butyl ester (Exanple K80')-by treatnent with
TPA in CH2Cl 2. _accordi ng{ to the general _procedure M Obtained as a |ight

br own sa? i B-(%Tluesy-phrryl)-tgPy (Csmstiorxmethyuliznyl-imiiazolet-¢h)-pherrligs 1 dibydro-
benzo{b][1,4]diazepin-2-one -

Prepared from (2'-fluoro-3-{3-{3-(2-methoxymethylsulfanyl}-imidazol-1-yl)-phenyl]-3-

oxo-propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example K71) by

treatment with TFA in CH,Cl; according to the general procedure M. Obtained as a light
15 yellow solid (100 mg).

MS (EI) 472 (M™); mp 189-190 °C.
Exampvle 103

4-Fluoro-3-[7-(2-flucro-phenyl)-4-o0xo-4,5-dihydro-3H-benzo[b] [ 1,4] diazepin-2-yl]-
benzonitrile

20  Prepared from {3-[3-(5-cyano-2-fluoro-phenyl)-3-oxo-propicnylamino]-2'-fluoro-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K72) by treatment with TFA in
CHCl; according to the general procedure M. Obtained as a yellow solid (92 mg).

MS (EI) 373 (M"); mp 239 °C.

Example 104

25  4-[7-(2,4-Difluoro-phenyl)-4-o0xo-4,5-dihydro-3H-benzo[b] 1,4} diazepi.n-2-yl] -pyridine-
2-carbonitrile



15 _ 15 April 2004

8- (4-Fl uoro-phenyl )-4-(3-[1, 2,3]triazol -1-yl-phenyl)-1, 3-di hy ro benzo[b][1
, 4] di azepWR-012%@2e Prepared from PCT/EP00/09554

{2 -fluoro-3-[3-o0x0-3-(3-[1,2, 3]triazol -| | - phenyl) - propi onyl am no] -

bi phenyl - 4-yl }-carbam c acid tert -but yt 1Ext er (Exarrpl e K81) by treatnent

' gnt | yel | BifPStit Eomas-iagy-Tous-Pis £ Y B o pyoPing aminod 202 cAugs ) & 115
?_1 g 4lelhugb ﬂgnzo tdﬁﬁﬁfﬁl):aéldtér?abz’.{e 1Jest%rmaéﬁpg$ gzzgrbe}anya!mahm XEA in
{4-(4-f1 Y oF G L 'réﬁ?}}ﬂy g‘?'!ef?g %m(@ @Eta@eﬁi]a@ralhégb}'eﬁfwysph%@fmoi

propi onyl am no] - phenyl }-carbam c acid tert.-butyl ester (Exanple K82) by

treat ment W3 {ASPTFEA (MBI Gl®Ep asE053*@Mg to the general procedure M
Obt ai ned as a light yellow SO?I d (33 ng). 15 April 2004 WO 01/29012

PCT/ EPOQ/ 09354 , -116 M5 (EI) 421 (I\/Hr) np 246-248 C. Exanple 116

8- (4-Fl aorg’%ﬁ%!ﬁ%b%- 4- (2-imdazol -1-yl -t hi azol - 4-yl ) - 1, 3-di hydr o- benzo [b]
[ 1,4] diazepin- 2-one 5 Prepared from

(4" -fluor 04{{?{139p(r8py1n4-dazd,5-aﬂlydirot-BlHétﬂeﬁJze[4>]MI,Q]dﬁzep{ﬁ-zayl@-}piyﬂamleam noj -

bi phenyl - a}/{) bam' c acid tert.-butyl ester (Exanple K83) by treatnent
with TFA i f 2 accordi ng to the general procedure M Obtained as a
l'ight brown solid (64 ng). M5 (I1SP) 404 [(MtH)+]; nmp 214 C. Exanple 117 10

g- (4-Fl g or quphmd)ﬂ't)m42 [pﬂzétﬂampm&mi-tspblé&oko -brofipnyidraingl] |4-isdprdp i blyeyh -
enzo e Pr e
(4 -fl [Jo]r oLag L ﬁ%‘c?érpngflﬁé § q@ﬂ’)’%ﬁ%ﬁ}}t with TEA in CH,Cl; according

propi onygl atu the getérphpmyédude . )Obmanbchm_ac;reﬂiawd;ohé(}s miglit yl ester (Exanple
K84) by treatnment with TFA in CH2Cl2 accordi ng to the general procedure M

bt ai ned aﬁdsauép)gims (I];,I‘S_Fg)eh 'r8¥"1§3°54}é’°é 33 ng). M5 (El) 411 (M); np >250 C.

Example 106

8-(2-Fluoro-phenyl)-4-[2- (4-methy1—imidazbl-1-y1)-th.iazol-4-yl] -1,3-dihydro-
benzo{b][1,4]diazepin-2-one

15 Prepared from (2'-fluoro-3-{3-{2-(4-methyl-imidazol-1-yl)-thiazol-4-yl}-3-oxo-
propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example K75) by
treatment with TFA in CH;Cl; according to the general procedure M. Obtained as a yellow
solid (75 mg).

MS (ISP) 418 [(M+H)"); mp 229 °C.

. 20 Example 107

8-(4-Fluoro-phenyl)-4-[2-(4-methyl-imidazol-1-yl}-thiazol-4-y1}-1,3-dihydro-
benzo[b]{1,4]diazepin-2-one

Prepared from (4'-fluoro-3-{3-[2-(4-methyl-imidazol-1-yl}-thiazol-4-y1]-3-o0xo-
propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example K76) by

25 treatment with TFA in CH,Cl; according to the general procedure M Obtained as a yellow
solid (101 mg).

MS (ISP) 418 [(M+H)"}; mp 229 °C.



Example 3- [7- (2,4-D fluoro-phenyl)-4-o0xo-4,5-di hydro- 3H benggi btds [ 1, 41
di azepin-2-yl] - benzonitrile 20 Prepared from

(3-[3-( 3-wwati@openyl ) - 3- oxo- propi onyl ari no] -2' , 4" - di f| uor BEBEPNEII+ 4-
yl}-carbam c acid tert.-butyl ester (Exanple K85) by treatnment with TFA in
CH2C12 according to the general procedurld4m Obtained as a |ight yellow

solid (37 ng). M5 (ISP) 374 [ (MtH)+]. Exanple 119 25
3-(7-1 sopr%ﬂﬁibéé)-4 5-di hydr o- 3H benzo[ b]
[1,4)di azepi n-2-yl)-benzonitrile 15 April 2004 WD 01/29012 FCT/ EPOO/ 09554

-117 Pr epar®g4i0x@07-phenethyl-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yl)-benzonitrile
{2-]3-(3- cyano phenyl) 3- oxo pr opi onyl am no] - 4-1 sopropyl - phenyl }- carbam c

ccor ding WP Sgen a1 Aoxar GBS & S S brro il WAl w=ER 19D 25

ng) IVE I( | &F%uw&ﬂkqwﬁpik 2) bﬁfﬁﬂaﬂ@hﬁr& 2éhaBioh 4vifil Pdacpbeiibg )% the g[?ri&’a‘zl
fj' azngél ﬁﬁ gumge%réﬁg&%fgﬁ%i B)np%tizlngcp as ) héht ye:_!llow soh'&y(‘f%é’ l?enz o [b] ]

(4'-fluoro-3-{3-[3-(2-nethyl sul fanyl -i m dazol -1 -yl ) -phenyl ] - 3-o0xo-
propi onyl anMSqEINBasHRAY  ma2yb-pigaChbani c acid tert.-butyl ester (Exanple
K87) by 1o treatnment with TFA in CH2Cl 2 according to the general procedure

M bt ai ned_ as &ght yellow solid (104 ng). MS (I1SP) 443 [(M+H)+]. Exam
le 121 8- 3@&@3%«@ [ 3-(2-nethyl -im dazol -1 -yl)-phenyl]-1, 3-di hydro-benzo
[b] [1,4] diazepin-2 15 one Prepared from (4-isopropyl-2-{3-

[ 3- (2- et hy3{tOxbaz-etyril-4y3-HilydengH-berido ] Ok, 4]diazepin-2-yl)-benzonitrile

pr opi onyl am no} - phenyl )-carbamc acid tert.-butyl ester (Exanple K88) by

t r eat ment 4 P
ot ai ned a\é\i)rep?reg wn%csg 07I2 PE&%@%&% 505%19&3%@%%5?&%2%2%%?&4 i 2
10 -benzomtnle (Example 2) by catalytic hydrogenatlon with Lindlar-catalyst in the presence
of 10 eq. cyclohexene according to the general procedure G (rnethod 2). Obtained as a light

yellow solid {159 mg).
MS (EI) 363 (M™); mp 185-188 °C.

Example 110

15  8-(2-Fluoro-phenyl)-4-(3-(1,2,3}triazol-1-yl-phenyl)-1,3-dihydro-benzo[b][1,4] diazepin-
2-one

Prepared from {2'-ﬂuoro-3-[3-oxo-3-(3-[1,2,3]triazol-1-yl-phenyl)—propionylamino]-
biphenyl—4-yl}-car5amic acid tert.-butyl ester (Example K77) by treatment with TFA in
CH,Cl; according to the general procedure M. Obtained as a light yellow solid (100‘ mg).

20 MS (EI) 397 (M"); mp 209-212 °C.
Example 111
3-(7-Cyclopropyl-4-oxo-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yl)-benzonitrile

Prepared from {2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-4-cyclopropyl-phenyl}-
carbamic acid tert.-butyl ester (Example K78) by treatment with TFA in CH:Cl accqrding
25  to the general procedure M. Obtained as a light yellow solid (44 mg).

MS (ISP) 302 [(M+H)"}; mp 204-209 °C.



Exampl e 122 8-(2,4-Difluoro-phenyl)-4-[3-(2-methyl-im dazo|l5-Apryb@,O43henyl ]

-1, 3-di hydro- benzo[b] [ 1,4] diazepin-2-one Prepared from

(2", 4" -diwbwanree13- { 3-[ 3- (2- met hyl -i m dazol - 1-yl ) - phenyl ] - 3p@XpRP00DB554

propi onyl am no} bi phenyl -4-yl)-carbam c acid tent.-butyl ester (Exanple K89)

by treatnent with TFA in CH2Cl 2 accordinilX-o the general procedure M

htained as a light brown solid (71 ng). M5 (ISP) 429 [(MtH)+]. 15 April

2004 WO IHCT/ EPO0/ 09554 - 118 Exanpl e 123 '

8-(2,4-Difluoro-phenyl)-4-(3- [ 1,2,3]triazol-1-yl-phenyl)-1, 3-di hydro-

benzol b]  [4(AICfcRpRos 20,0 s RIRREG I bbb A1 Kliashptd U1 DpBrigind20x0- 3- (3- |
yil-p - p

1,2,3]triazo]-1I- enyl ) - propi onyl ar ni no]j | phenyl'-4-yl }-carbam c
aci d tert.<3begittlest er (Exanpl e K90) by treatment with TFA in CH2CL2
according to the general procedure M Obtained as a |light brown solid (78

. M5 (I Jdrh X3~ | -3-0X0- i inol-d-cvel 1-
512 Fryor Bheny 4 (2 et A P e e ol b |
1, 4] di ag epphrnylotapbapic apddgiarwetyk gsiin(Example K79) by treatment with TFA in CHxCl

{2" - Tl uor os3plding & theigeRE Al précofurd M. DRAIndd ¥ 2 light BXSwREAI @B)YhAM no] -
bi phenyl -4-y|b}-céar bamc acipé %er{. -butyl ester gEhTExarrpI e KQ%8 b? treat ment

wth TFA in Cl2 according to fhe general procedure M Obtained as a
light yel ¥R i@%@é*@@)i;"ﬁﬁﬁ%r%& c9104 [(MH)t]: np 194-197 C. 15 Exam
le 125 3-[7-(2,5-D fl uoro-phenyl) -4-oxo-4, 5-di hydro- 3H benzo[ b] [

1, 4] di azepksardpl¥is benzonitrile Prepared from
{3-[3-(3-cyano- phenyl ) - 3- oxo- propi onyl am no] -2',5"' -di f| uor o- bi phenyl - 4-

yl | - car banj i d tert:butyl ter 2 K92), by t,r nt with TFA in
Gocis 20 SovaparoR ol b bl R e e ol | ow
solid (49 ng). M5 (EI) 373 (Me); np 247 C.

10 Prepared from {4-cyclopropyl-2-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylaminoj-

phenyl}-carbamic acid tert.-butyl ester (Example K80)-by treatment with TFA in CH;Cl,
according to the general procedure M. Obtained as a light brown solid (41 mg).

MS (ISP) 303 {(M+H)"}; mp 198-200 °C.

Example 114

15  8-(4-Fluoro-phenyl)-4-(3-[1,2,3]triazol-1-yl-phenyl}-1,3-dihydro-benzo[b}[ 1,4} diazepin-
2-0ne '

Prepared from {2'-fluoro-3-[3-ox0-3-(3-{1,2,3]triazol-1-yl-phenyl}-propionylamino}-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K81) by treatment with TFA in
~ CH,Cl; according to the general procedure M. Obtained as a light yellow solid (29 mg).

20 MS (EI) 397 (M*); mp 218-220 °C.

Example 115

8-(4-Fluoro-phenylethynyl)-4-(3-[1,2,3]triazol-1-yl-phenyl)- 1,3-dihydro-
benzo[b]{1,4]diazepin-2-one

Prepared from {4-(4-fluoro-phenylethynyl)-2- [3-oxo-3-(3-[1,2,3]tri_azol-1-yI-phenyl)-

25 propionylamino]-phenyl}-carbamic acid tert.-butyl ester (Example K82) by treatment with
TFA in CH,Cl, according to the general procedure M. Obtained as a light yellow solid (53
mg).



Exanpl e 126 8-(2,5-Di fl uoro-phenyl)-4-(3- 15 April 2004
[1,2,3]triazol-I|-yl-phenyl)-1, 3-di hydro- benzo[b] [1, 4] diazepin-2-one 25
Pr epar ed WiQoih29012 PCT/EP0OG/09354

{2',5 -difluoro-3-[3-0x0-3-(3-[1, 2,3]tri aiégl -1-yl - phenyl) - pr opi onyl am no] -
bi phenyl -4-yl}-carbam c acid tert.-butyl” *¢ster (Exanple K93) by treatnent
with TFA i ording.to.the general procedure M btained as a

l'i ght yell Mﬁ%ﬁ%ﬂ@gﬁﬁw .54%@4@@(?1 | 2004 WO 01/29012 PCT/ EPO0/ 09554 -119
M5 (EI') 415 (M); nmp 231 C. Examle 127 8-(2-Fl uoro-phenyl)-4-

[ 3- (3- met hyExangbxBigol - 5-yl ) - phenyl] -1, 3-di hydro- benzo[b] [

1, 4] di azepin-2-one 5 Prepared from (2'-fl uoro-3-(3-

[.3-(3-met hy] ;j spxazak-5-yl)~phenyl] .- 3-0X0- . . .

b opi oy atf TS T T RERoT 4 GRSl 1 RART Y-Sl el il disgepie
K94) by trmah#tent with TFA in CH2CI 2 according to the general procedure M
htained as a light yellowsolid (100 ng). Ms (El) 411 (M'); np 222-224

C. 10 ample 1 7- Methyl - 4- . ; . )
U5 ( 1omos ytepasef frofi bt e 45132 imidszcl-Lyl thiazol-4-yl-2-oxorpropiomlaminol -
benzo[ b] [ higheryi-dzdparb2mineideapbogl efterdfxample K83) by treatment with TFA in

(2-am no- 4- | et hy.nyl - ghenyl ) r.carbam 1 -put yl |l e
G2) (620 mEHbeGRAgrE R Bl GRERT i CtiebEd bes bR Ml s BT 0
15 propionic acid tert.-butyl ester (Exanple H21) (1.26 g,4.2 mol)
accordi ng tMS{HP)deaédiH) s opetld’€. K. The obtai ned material was
depratected and cyclized by treatnent with TFA in CH2CI 2 according to the

gener al pr%%q‘!mgd\ﬂ obtained as a light yellow solid (81 ng). Ms (I SP)

417.2 [ (MW ; 02-205 C. Exanple 129 20 :
8- (2, 3-Di fluoro-phenyl )-4-(3-&61, 2, SLg riazol -1-yl -phenyl) -1, 3-di hydr o-
benzo[ b0 [ 18-#4-Fluezewbany)-4rid-Bropdiykisorazehb{y-plenyHfl, 0- [ 3- 0x0-3- (3- |

1,2,3 ] triyazg VA4l 19 sR& Opi onyl am no] -. bi phenyl -4-yl }-carbam c acid
tert.-butyl es%@?rl(gx%gngxf% K85§ (118 ng, 0.22 nmol) by '

Prepared from (4'-fluoro-3-{3-[3-(3-methyl-isoxazol-5-yl)-phenyl]-3-oxo-

propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example K84) by

treatment with TFA in CH,Cl, according to the general procedure M. Obtained as a light
15 yellow solid (33 mg).

MS (EI) 411 (M™); mp >250 °C.

Example 118

3-[7-(2,4-Difluoro-phenyl)-4-oxo0-4,5-dihydro-3H-benzo[b]{1,4]diazepin-2-yl}-

benzonitrile

20 Prepared from {3-{3-(3-cyano-phenyl)-3-oxo-propionylamino]-2',4'-difluoro-biphenyl-4-
yl}-carbamic acid tert.-butyl ester (Example K85) by treatment with TFA in CH,Cl>
according to the general procedure M. Obtained as a light yellow solid {37 mg).

MS (ISP) 374 [(M+H)"].

Example 119

25 3-(7-Isopropyl-4-0x0-4,5-dihydro-3H-benzo[b] [1,4]diazepin-z-ylj-benzonitrﬂe



treatment with TFA in CH2Cl 2 according to the general procedusgilyhodbt ai ned

as a yellow 25 solid (74 ng). np 230 C. 15 April 2004 WO 01/29012
PCT/ EPOO/ W@bi49012120- . Exanpl e 130 PCT/EP00/09554

3-[7-(2,4-Difluoro-phenyl et hynyl ) - 4- oxo- 4, 5- di hydr o- 3H benzo[ b]

[ 1, 4] di azepin-2-yl]- benzonitrile Prepa'rblf"from

[ 2-]3-(3-ryano phenyl% 3- 0x0- propi onyl am no] - 4- 2 4cg|fluoro F

phenyl et hy%VP}teélf@WI [ A{Ptsamme-PRENY-3-oKp- praalpm’ amingdré-fseREansl-BPRYB) by

treat ment MirbhinicHef deft. -GBS LR AT 1er1@st) %ym@uﬁ@n%@ﬂ TEK chﬂw«; aMordmg
otained as a light, yellow solid (8 397 np 240-246 C.

Exanpl e 13?@989‘1&111?121'92&431%64 @kﬁﬁ‘éﬁ F%ﬂﬂﬁw’g@&g]&i@ 4“5) d| hydro 3H benzo
[b] [ 1,4] diazepin-2-yl] - benzonitrile Prepared from

[2-[3-(3-ry® mfmgﬂﬂ,ﬁ:ﬁpﬁo propi onyl am no] - 4- (2-f | uor o-
phenyl et hynylrs%phenyl] carbamc acid tert.-butyl ester (Exanple K97) by
treatnment with TFA in CH2Cl12 according to the general procedure M

bt ai nedl oBXampIgRBw solid (82 ny). 15 MS (EI) 379 (Me); np 213-214 C.
Exanpl e 132 '

8- Pheny| et gy mHindhotShenil)yn 1y2-shddaylydihjiyinyibazohe mpl)-phényB- 1B kilerdve- benzo[ b]

[1,4] diazepin Pre ed from
4-(3- |odoéh"é"rﬁ9i‘3%1hggh f%%??fﬁy|-| 3-di hydro- benzo[ b] [1, 4] di azepi n-2- 20
one (Exanple 11) (231 ng, 0.5 mml) and trirnethylsilylacetylene (0.4

m., 1.0 mmPy)egrﬁCﬁ?cdhrw -fiaorobs { BN -atetipladadyirieniBazobhtd)-phehydis3-axbi ght

T e e L A

[ 1, 4] diyaz eﬁbﬁtn%n@ﬂa@thl.@fﬁﬁ@ﬁ&@ﬂ atdopding to the general procedure M. Obtained as a light
phenyl et he\ﬁgzvsohd((?oi snat hyl si | anyl et hynyl - phenyl ) -1, 3- di hydr o-

MS (ISP) 443 [(M+H)"].

Example 121

8-Isopropyl-4-{3-(2-methyl-imidazol-1-yl)-phenyl}-1,3-dihydro-benzo[b]{1,4] diazepin-2-
15 one ' '

Prepared from (4-isopropyl-2-{3-[3-(2-methyl-imidazol-1-yl)-phenyl]}-3-oxo-
propionylamino}-phenyl)-carbamic acid tert.-butyl ester (Example K88) by treatment with
TFA in CH,Cl; according to the general procedure M. Obtained as a light brown solid (94
mg).

20 - MS (ISP) 359 [(M+H)"].

Example 122

8-(2,4-Difluoro-phenyl)-4-[3-(2-methyl-imidazol-1-yl)-phenyl}-1,3-dihydro-
benzo[bl[1,4]diazepin-2-one

Prepared from (2',4'-difluoro-3-{3-[3-(2-methyl-imidazol- 1-yl)-phenyl]-3-oxo-

25 propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example K89) by
treatment with TFA in CH,Cl; according to the general procedure M. Obtained as 2 light
brown solid (71 mg).

MS (ISP) 429 [((M+H)].



benzo [b] [1,4] diazepin-2-one (Exanple 132) (63 ng, 0.146 1) 264
treatnment with IN NaOH (3drops) in MeOH (3 nL) and THE (0.5 nL) at 23 C
for 2 h. ®x&288d as a brown solid (31 ng). 15 April 2004PCRZERN/0288312
PCT/ EPOO/ 09554 -121 Ms (ISP) 361 [ (MtH) +l§;L nap >250 C (dec.). Exanple |
3-[ 7- (3- Hydr oxy- 3- met hyl - but - 1- ynyl ) - 4- ok 4, 5- di hydr o- 3H benzo[ b] [

1, 4] di azepin-2-_yl] -benzonitrile 5 Prepared from
4-(3-i odopgéﬁiﬁll}fﬁéphenyl et hynyl - 1, 3-di hydro- benzo[ b] [1, 4] di azepi n-2- one
(Exanple 11) (194 ng, 0.5 mmol) and 2-nethyl -3-butyn-2-ol (105 ng, 1.25

mol ) accerdiipithrd pheggner(al]123)eedl-e-yE-phehlpi pedibgéraa. yel | ow solid
(147 ng). g{B( I]) §4Cg(M+)' np 243 C. Exanple 135 10 :
3-[7-(1-Hy F%@Eb 8l F?é’?%'%’t"ﬁﬁnyl ) - 4- 0x0- 4, 5- di hydr o- 3H benzo[ b]

[1,4)di azepin-2-yl] benzonitrile Prepared from

4- ( 3- i odoplpespatad-feomH 2 deflyr638- f3loxo-81 (BY[d 1203 Jedarab [l bl - hkndl) GiregienylamZno one

Ex le 1 3Q8 ,_Q.8Q I d. l-et | -l = h I , 2.00
ot ) accoP AR C Biar e A Juithire PRl KD e YR dOA B ( 262
rug). 15 MEBH,ICBRkcand toldBenlral Btdred @6 M. Obfatmddnise 1id®brown solid (78 mg).
3-(7-Cycl ohex- I - enyl et hynyl - 4- oxo- 4, 5- di hydr o- 3H benzo[ b] [1, 4]

di azepi n- 24 - Itrisl e Prepared from '
3-[7-(1- hy&&%@Eg‘gg@ﬂ@%th hynyl ) - 470x0- 4, 5- di hydr o--3H 20 benzo[ b]

[ 1, 4] di azepi n-2-yl]-benzonitrile (Exanple 135) (50 ng, 0.13 mmol) by
treat nent EwkmpleTBA i n CHZCl2 according to the general procedure M
btained as a light yellow.solid (22 ng). M5 (ElI) 365 (M); np 228 C
Exanpl e 13

51177 (3- eErgrabtRe-BheaD - (hiidezelel gl ol -y dsrtera ol dgpepin-

di azepi m- 22ybde- benzonitrile

Prepared from {2'-fluoro-3-[3-(2-imidazol-1-yl-thiazel-4-yl)-3-oxo-propionylamine]-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K91) by treatment with TFA in
CH,Cl; according to the general procedure M. Obtained as 2 light yellow solid (46 mg).

MS (ISP) 404 [(M+H)"]; mp 194-197 °C.

15 Example 125

3—[7—(2,5-Diﬂuoro-pheny1)-4-oxo-4,5—dihydro-3H-benzo[b] [1,4}diazepin-2-yl}- |

benzonitrile

Prepared from {3-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-2',5'-difluoro-biphenyl-4-
yl}-carbamic acid tert.-butyl ester (Example K92) by treatment with TFA in CH:Cl;
20 according to the general procedure M. Obtained as a light yellow solid (49 mg).

MS (EI) 373 (M™); mp 247 °C.

Example 126

8-(2,5-Difluoro-phenyl}-4-(3-[1,2,3]triazol-1-yl-phenyl)-1,3-dihydro-
benzo[b]{1,4]diazepin-2-one

25  Prepared from {2',5'-difluoro-3-{3-ox0-3-(3-[1,2,3]triazol-1-yl-phenyl)-propionylamino}-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K93) by treatment with TFA in
CH.Cl, according to the general procedure M. Obtained as a light yellow solid (67 mg).



15 April 2004 WO 01/29012 PCT/ EPO0/ 09554 -122 Prepared frons April 2004
3-[7-(3-hydroxy- 3-net hyl - but-1-ynyl ) - 4- oxo- 4, 5-di hydr o- 3H benzo[ b]

[ 1, 4] di a2E@ion291Y| | - benzonitrile (Exanple 134) (50 ng, 0. FCTER0)N9ISY
treatment with TFA in CH2Cl 2 according to the general procedure M
Obtained as a sand solid (33 ng). 5 MBIPsP) 326 [ (MrH +]; np 231 C.
Exanple 1

6- Di hydr oﬁ?&%@%ﬁf@i”iﬂf@ﬁ%%o - 4- ox0- 4, 5- di hydr o- 3H benzo[ b] [ 1, 4]

di azepin- 2-yl] -benzonitrile Prepared from 3-
[ 7- (4- hydBxaxhpleta7ahydr o- pyr an- 4-yl et hynyl ) - 4- oxo- 4, 5-di hydro-3H 1o
benzo[b] [ 1,4] diazepin-2 yl]-benzonitrile [prepared from

4-(3-iod -S_phenyl |21, 3-di h - 1, 4] di in-2-

(Banpl o P12 FiskiopRes s tortihcang foseagl Rofoetgl Bty an a0

[ CAS- No. SeRB&b)[A;4]Hia¢ebib-20ne 2. 5 Mol ) according to the general procedure
F. OQbtained as a yellow solid (296 ng)] (50 ng, 0.13 nmol) by treatnent

ith TFA iy CH2ClL2 di t I d bt ai ned 15
2l ght SelFRH ST PR (ot - R eSS Bl > il e 130 4.
[ 2- ( 3- Cyanrepheayliinind)-mipheryl &-yl)-oydbamiSidid ez -dutfllesfer (Exdinple K94) by
,? Ie?tz ePIbB'E %&@%&%k%gﬁ gf]}gglzha}é%r%inzg% R éeqllegﬁ -plréc%g{ube%ygb(f‘aix?e%l ads a light
fromid- ( 3- iyellowhkelid/()008ag)phenyl et hynyl - 1, 3- di hydr o- benzo[ b] [ 1, 4] di azepi n-2-
one (Exanple 11) (1.16 g, 3.0 mml) and

4- et hynyl [Jfa} 2H Lol pe-1-carboxylic acid tert.-butyl ester
[ CAS- No. ﬁ?g@ﬂ@ﬁ%ﬁ’(‘ﬁ?g? 8%265 nmol ) according to the general
procedure F. Ohtained as a yellow solid (620 ng). MS (ISP) 467 [(MtH)"]; np

239 C. 10 2ExErmphql28 140 3- |
4- xo-7-(1, 2, 3, 6-tetrahydro-pyridin-4-yl ethynyl)-4,5-di hydro-3H benzo[ b]

[ 1, 4] di azepj | {=- be h T Ed a8 - 1 a_ds ~
a2 (5 Cmanor'g%?g e AT ey rdnes
yl et hyny!| JbeBzalbliilif) diaeepirt2o9ne di ne- 1 - carboxylic acid tert.-butyl ester
(Exanple 139) (573

Prepared from (2-amino-4—pheny1ethynyl-ph.enyl)-carbarnic acid tert.-buty! ester
(Example G2} (620 mg, 2.0 mmol) and 3-[3-(1-methyl-1H-imidazol-2-yl)-phenyl]-3-oxo-
15 propionic acid tert.-butyl ester (Example H21) (1.26 g, 4.2 mmol) according to the general
procedure K. The obtained material was deprotected and cyclized by treatment with TEA
in CH,Cl; according to the general procedure M. Obtained as a light yellow solid (81 mg).

MS (ISP) 417.2 [(M+H)" J; mp 202-205 °C.

Example 129

.20 ‘ 8-(2,3-Difluoro-phenyl)-4-(3-[1,2,3}triazol-1-yl-phenyl})-1,3-dihydro-
benzo[b][1,4]diazepin-2-one

Prepared from {2',3'-difluoro-3-{3-0x0-3-(3-[1,2,3]triazol- 1-yl-phenyl)-propionylamino] -

biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K95) (118 mg, 0.22 mmol) by

treatment with TFA in CH,Cl; according to the general procedure M. Obtained as a yellow
25  solid {74 mg).

mp 230 °C.



15 April 2004 WO 01/29012 PCT/ EPOO/ 09554 -123 ng, 1.13 r nwAgrii byo4
treatment with TFA in CH2CI 2 according to the general procedure M

bt ai ned WO HARYPLT -white solid (434 ng). M5 (ISP) 367 [ (NeGI/ERQO/08554184 C.
Exanple 141 5 3-

[ 7- (1- Acetyl -1, 2, 3, 6- t et r ahydr o- pyri di n-42yret hynyl ) - 4- oxo- 4, 5- di hydr o- 3H
benzo[b] [ 4 le i3 zepin-2-yl]-benzonitrile Prepared from 3-

[ 4- oxo0- 7- ( =278 6<tet rahydro- pyri di n- 4-yl et hynyl ) -4, 5-di hydr o- 3H benzo[ b]
[1,4] diazepin-2-yl]-benzonitrile (Exanple 140) (55 ng, 0.15 nmol) by
treat nent 3wi7-(2,4AE2Mhqr0-fhkhylethyn§l) 46 bxdwaysh ik dih-oTHE—b(eﬁzd&'{b][lai]dﬁé’efﬁx-fz@ﬂ]—l h.
bt ai ned a}eﬁzo%at?ﬂelo solid (59 ng). M5 (ISP) 409 [(MtH)"]; np 203 C
Exanpl e 14
3-[7-(1- Met hanesul fonyl -1, 2, 3, 6-tetrahydro-pyridin-4-yl et hynyl)-4-oxo-4,5-d
gh%/g ro-3 H—7 Bnipnm{ ﬂngn'{ [21L34(13d?anamha_ngl_) %L%xdapfb@crﬁyla:iﬂﬁhg]-laza—&ghbﬁg H]j rom

-[ 4- oxo- 7- et rahydro- pyri - 44 t hyn - > ro- ;
benzo[ b]T 1P %ﬁ%tgglpﬂ ﬁfp %‘? qi"%@ﬁ‘%%w‘? {éﬁ’g’%bgfgﬁﬁ)q)‘ééz’f‘ﬂb)%%gg HERtpEnt &Vithp ) )
by treat meMFA iniGH,Clpadtandisgitd theygeneahl mrotairé M. @bRainkd ada HghtFelidw salidd( 87t 3N
(0.021 m_, 0.)15mml) in THE (3 nL) at 23 C for 23 h. Obtained as a yell ow
solid (38 > M5 (El) 444 (M+); nmp 235 C. 20 Exanple 143 3-{7-]
1- (2, 2-Di net hyl - propi onyl)-1, 2, 3, 6-tetrahydro-pyridin-4-yl et hynyl ]
- 4- 0x0- 4, 5-MSI{EY 89D (8M; men241]-236 YCL, 4] di azepi n-2-yl }-benzonitrile Prepared
from3-[4-o0xo0-7-(1, 2, 3,6-tetrahydro-pyridin-4-yl ethynyl)-4,5-di hydro- 3H
benzo[ b] [ %4 iealzﬁpi n-2-yl]-benzonitrile (Exanple 140) (55 ng, 0.15 nmol)
by treatne h pival oyl chloride (0.02 nL, 0.165 mml) and Et3N
(0.021 m, 0.25 nmol) in THE (3 mnL) at 23 Cfor 19 h. Cbtained as a sand

solid (X6 Ag)7-(Buprsphenybethyryid-fhoxp-4, mditgdso-GH-Herzo A { 1,4] 208pinyay131/ 29012

benzonitrile

Prepared from [2-[3-(3-cyano-phenyl)-3-oxo-propionylamino] -4-(2-fluoro-
_phenylethynyl)-phenyl}-carbamic acid tert.-butyl ester (Example K97) by treatment with
TFA in CH,Cl; according to the general procedure M. Obtained as a yellow solid (82 mg).

15 MS (EI) 379 (M"); mp 213-214°C.

Example 132 -

8-Phenylethynyl-4-(3-trimethylsilanylethynyl-phenyl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one

Prepared from 4-(3-iodophenyl)-8-phenylethymyl-1,3-dihydro-benzo[b][1,4]diazepin-2-
20 one (Example 11) (231 mg, 0.5 mmol) and trimethylsilylacetylene (0.4 mL, 1.0 mmol)
according to the general procedure F. Obtained as a light brown solid (102 mg).

MS (EI) 432 (M"); mp 169-171 °C (dec.).
Example 133
4-(3-Ethynyl-phenyl)-8-phenylethynyl-1,3-dihydro-benzo{b}[1,4]diazepin-2-one

25 Prepared from 8-pheny1ethynyi-4-(3-trimeﬂlylsﬂanylethynyl-phenyi)—1,3-dihydro-
benzo[b][1,4]diazepin-2-one (Example 132) (63 mg, 0.146 mmol) by treatment with IN
NaOH ( 3drops ) in MeOH (3 mL} and THF (0.5 mL) at 23 °C for 2 h. Obtained as a
brown solid (31 mg).



-124 Exanpl e 144 PCT/ EP00109554 3- 15 April 2004

[ 4- Oxo- 7- ( 3- oxo-cycl ohex-1 -enyl et hynyl ) -4, 5-di hydro-3H benzo [b] [1, 4]

di azepi n-WOWLRNI2phenzonitrile Prepared from PCT/EP00/09554

4- (3-i odophenyl) - 8- phenyl et hynyl -1, 3-di hi/dr 0o-benzo[b] [1, 4]diazepin-2- 5
one (Exanple 11) (500 ng, 1.29 mvol) and . et hynyl - cycl ohex- 2- enone

[ CAS- No. 51207 3 (340, N, 2. ol) according to the general
procedure%%%g%)él%ﬁih\%i—ﬁa]’%?gi’)@%s “F (346 my). M5 (EI) 379 (M): np 110
C. Exanple 145 10

3-[ 7- (4- Fl Bentplph®hy| et hynyl ) - 4- oxo- 4, 5- di hydr o-3H-benzo[ b] [1, 4]

di azepi n-2-yl]- benzonitrile Prepared from

2-[3-(3- 5 | ) 5 3- - [ |, an -A- (A-f - e
bhenyl et nyiy T NGRS da b B R S i PR s 07
ng, 0.62 vyiirbepzdmytrile eat ment with TFA in CH2Cl2 according to the general
procedure M Obtained 15 as a eggshell solid (146 ng). Ms (EI) 379 (Me);

np 245-246,C. The follqQw e es_rel tao- al | adi - al v.zed
cor bony Pat TERESH 0 A3 h B IR BB BB AR PRSI e Bt RE
[b] [1,4] ohea(FzpinpleZtl)ito4 mgthe npnel end @-méthgkd3-tsitooldd  105amg,niedS inesd)s
directly to r i i de: . i 1 i cheme H.
Gener al *prigeeipE BRI 1B Al £ BRI AW PRI o).

[ 3- (Am no- 4- car bonyl ) - phenyl ] - 8- phenyl et hynyl - 1, 3-di hydro- benzo [b] [ 1, 4]
di azepi n- 2V81{EF) I3 (M cap@d§2€d car bonyl ative amination of 4-(3- 25

i odophenyl ) - 8- phenyl et hynyl - 1, 3- di hydr o- benzo[ b] [ 1, 4] di azepi n-2-one A

sol ution - podophenyl ) - 8- phenyl et hynyl - 1, 3-di hydro-benzo [b] [ 1, 4]
di azepi n-oérginr‘%ﬁ%%xarrpl e 11) (1.0 mmol ), the secondary am ne (5.0 nmol),
PPh3 (6. ml@gor o(lkppp (3, mol %, Pd(OAc)2 (3 nol% and Et3N432_.0 mmol ) in
DVF (4 1f1)3-bédlSlydrestcrdohzaylethynpidedroxoat At diblshete-bentd b [ 14 dinzeminc AtYe
conpl ete cphsHAREl.on of the iodide. After 15 April 2004 WO 01/29012

PCTI EPOQ 09554

—

Prepared from 4-(3-iodophenyl)-8-phenylethynyl-1,3-dihydro-benzo[b][1,4]diazepin-2-
one (Example 11) (308 mg, 0.80 mmol) and 1-ethynyl-1-cyclohexanol (248 mg, 2.00
mmol)} according to the general procedure F. Obtained as a beige solid (262 mg).

15 MS (ISP) 384 {(M-+H)"}; mp 196 °C.

Example 136

3-(7-Cyclohex-1-enylethynyl-4-oxo-4,5-dihydro-3H-benzo[b][ 1,4]diazepin-2-yi)-
benzonitrile

" Prepared from 3-[7-(1-hydroxy-cyclohexylethynyl)-4-oxo-4,5-dihydro-3H-
20 benzo{b][1,4]diazepin-2-yl]-benzonitrile (Example 135) (50 mg, 0.13 mmol) by treatment
with TFA in CH,Cl; according to the general procedure M. Obtained as a light yellow solid
(22 mg).

MS (EI) 365 (M*); mp 228 °C.

Example 137

25 3-[7-(3-Methyl-but-3-en-1-ynyl)-4-0x0-4,5-dihydro-3H-benzo [b] [1,4] diazepin—2-y1]¥
benzonitrile



-125 dilution with Et OAc, washing with sat. NaHCO3-sol. andig¥pringgos he
organi ¢ phase was dried over Na2SO4. Renoval of the solvent left a brown
oi |, whi cWOonRI2%i3rified by silica gel colum chromat ogr aphgT/EPEI0I554
hexane/ Et OAc to give the title conpound. Exanple 146 5

4-[ 3- (Mor phol i ne- 4- car bonyl ) - phenyl | - 8- phi@dyl et hynyl - 1, 3- di hydro- benzo[ b]
[ 1,4] diazepin-2-one Prepared from ]

1. (311 odopyHtya Gophary1(baryy- 3wt fhperioydint speid b-sibala#Fbpi n- 2. one

(Exanpl e 11331&%}[1%& éﬂﬁ-ﬂg@' n?dlﬁtrﬂ?{%&ﬁ{ﬁlé‘%rﬁ)((séﬂ-fg*b’ls%x% /BYRtekment

according to ener ure N tarned as a sol |

( 324 ny). mtlv@l:(\llsﬁ)Hﬁﬂcmm te|the ggnetd procgues P(ffd@bta)med @@awpd é011d46834 [
3- (4- Met hyl 5, ﬁj perazine- | -carbonyl) -phenyl ] -8-phenylethynyl -

- di hydro- zo [b] [ 1,41 diazepin-2-one Prepared from

4- (3-i odopheny yl.et.hynyl -1, 3-di hydro-benzo[b] [1, 4] di azepin-2- 15

one (ExaﬁrpIMsﬂgp)@Zéi(%H)d BpaAdI°C-and N- et hyl pi perazine (0.28 nL, 2.5

mol ) according to the general procedure N. Obtained as a light yell ow

solid (65 np}amﬂ%ﬁg SP) 463 [(M+rH)t]; np 168-172 C (dec.). Exanple 148 3-
(4- Oxo- 7- phenyTethynyl - 4, 5- di hydro-3Hb enzo [b] [1,4]

di azepi n- 2- benz e 20 Prepared from

2 (3§ odoprini 3 Sas By P gty Borictarant hgrors-4dsupieq-SH-hengo (ol ldizepinn
one (Exanplz mjaeng&gg,ﬂgg, 0.5 mml ) and hexanet hyl di sil azane (0.52 ni, 2.5
mmol ) accord| ng to the general procedure N. Obtained as a yellow solid
(104 ny). Ms (EI) 379 (M¥); nmp >250 C (dec.). Exanple 149 25

3-[7-(4-Fl ubfepamhﬁlmyrw -[2-(exteyddoy-diralipdro-Birhibendahinyl{-4 boxédl 415 -aldiemdi 3By | | -

t hi obenzamde 1 200 01/2 1 eparation
of 4-oxaba. S Ry P Seemre g &Egﬁf Nl N
(accor di ng phﬁnﬁ’bﬂlmhhf’tdlh}'é'wmmo Ht4idszepin Poone (Exagiple 1) (383migut.fon of
mmol) and 4-ethynyl-tetrahydro-pyran-4-ol [CAS-No. 57385-16-7] (315 mg, 2.5 mmol)
according to the general procedure F. Obtained as a yellow solid (296 mg)] (50 mg, 0.13
mmol) by treatment with TFA in CH,Cl; according to the general procedure M. Obtained
15  as alight yellow solid (16 mg). '

MS (EI) 367 {(M™); mp 238 °C.

Example 139

4-[2-(3-Cyano-phenyl)-4-ox0-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-7-ylethynyl]-3,6-
dihydro-2H-pyridine-1-carboxylic acid tert.-butyl ester

20 Prepared from 4-(3-iodophenyl)-8-phenylethynyl-1,3-dihydro-benzo{b]{1,4]diazepin-2-
" one (Example 11) (1.16 g, 3.0 mmol) and 4-ethynyl-3,6-dihydro-2H-pyridine-1-carboxylic
acid tert.-butyl ester [CAS-No. 177984-28-0] (0.93 g, 4.5 mmol) according to the general
procedure F. Obtained as a yellow solid (620 mg).

MS (ISP) 467 [(M+H)"); mp 239 °C.
25 Example 140

3-[4-0Ox0-7-(1,2,3,6-tetrahydro-pyridin-4-ylethynyl)-4,5- dlhydro -3H-
benzo[b]{1,4]diazepin-2-yl]-benzonitrile

Prepared from 4-[2-(3-cyano-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b]{ 1,4} diazepin-7-
ylethynyl}-3,6-dihydro-2H-pyridine-1-carboxylic acid tert.-butyl ester (Example 139) (573



hexanet hyl di sil thiane (1.45 g, 8.0 mmol) in 1,3-dinethyl-2-ismgpzedd di none
(8 mL) was added at 23 C sodi um net hoxide (0.31 g, 6.8 mmol). The m xture
was stirrwddaeol® nmin. 5 and the blue solution forned was pd¢iERPENEEst t 0 a
solution of 3- [ 7- (4-fluoro-phenyl) -4- oxo-4,5-dihydro-3H benzo[ b]

[ 1, 4] di azepi n-2-yl]-benzonitrile (Exanpl®357) (1.42 g, 4 mol) in

1, 3-di et hyl - 2-im dazolidinone (12 nl). The mxture was stirred for 3 h at
23 C and Mehlﬁ)mm@albmrteetmmtemﬂu(ﬁmm@)izCIsqung touthe geaatal prrsedesMo. 5 h

and the dta{,;lta t filtration and triturated with ethyl
acet ate (589 ﬁlo\\ggﬁ t§94£%(??% F%)corrpound as light yellow solid (1.38

MB (I 387. 9 [ 267-270 C (dec.). Exanple 150 3-]
7 (2-Fl uorg?%iﬁgﬁ \A6Y [EIMG% L@n&%ﬁﬂro 3Hbenzo[b] [1,4] diazepin-2-yl] -
t hi obenzam de 15 3-[7-(2- Fl uor o- phenyl) - 4- oxo- 4, 5- di hydr o- 3H benzo[ b]

[1, 4] di azegka%-lgw {]-benzonitrile (Exanple 86) (0.53 g) was subjected in
an anal ogous nner to the procedure descrlbed in Exanple 149 to give,

fter triturat f th d et hy| tate, .the titl
compound aé”[aﬂ'i%%e?yym ST AR By TN S S aP S 1

232:234 C Hel96(b) (1,4 R EHBIBYR-Hebdonitrile
4-[7-(4-Fl uoro-phenyl)-4- oxo 4, 5- di hydr o- 3H benzo[ b]

1,4]d | di ne; 2- bot d a 94 0. 36

e Y i p ook b B 2 o %@gﬁl?@éﬁ mpi e

rad Lo gi VBenzale?I ﬁdﬂz@ it Hfl:;eﬁior%xgﬁ%cm@wm};qssnvg Uhsaﬁﬂo@ﬂﬁ)tréalﬂﬁxehtt le
conpoun ow _sol i

280- Zgg C rfggéc;o% E}iﬁrh Qlﬁ;gugo)(mﬂ:q dglngl)m;g E;}% [@gta ne%asas’lmdrm

(4- et hyl - §hida 59{11% yl)-phenyl] -1, 3-di hydro- benzo[b] [1, 4]diazepin-2-one
15 April 2004. WO 01/29012 PCTI EPO0/ 09554 -127 To a suspensi on of

3-[7-(4-fl il - 4:.Qx0- 4, 5-di hydr o- 3Hbenzo[ b] [1, 4] di azepin- 2-yl]
-t hi obenzawsrb@ﬁ?)ggg )43)““(%‘%% (0.25 nmmol) in ethanol (5 m) was
added

Example 142

3-[7-(1-Methanesulfonyl-1,2,3,6-tetrahydro-pyridin-4-ylethynyl)-4-oxo-4,5- dthdI‘O-.?JH-
benzo[b][1,4]diazepin-2-yl}-benzonitrile

15 Prepared from 3-[4-0x0-7-(1,2,3,6-tetrahydro-pyridin-4-ylethynyl)-4,5-dihydro-3H-
benzo{b][1,4]diazepin-2-yl]-benzonitrile (Example 140) (55 mg, 0.15 mmol) by treatment
with methanesulfonyl chloride (0.012 mL, 0.15 mmol) and Et;N (0.021 mL, 0.15mmol) in
THEF (3 mL) at 23 °C for 23 h. Obtained as a yellow solid (38 mg).

MS (EI) 444 (M™); mp 235 °C.
. 20 Example 143

3-{7-[1-(2,2-Dimethyl-propionyl)-1,2,3,6-tetrahydro-pyridin-4-ylethynyl}-4-oxo-4,5-
dihydro-3H-benzo[b}[1,4]diazepin-2-yl}-benzonitrile

érepared from 3-[4-ox0-7-(1,2,3,6-tetrahydro-pyridin-4-ylethynyl)-4,5-dihydro-3H-
benzo[b][1,4]diazepin-2-yl}-benzonitrile (Example 140) (55 mg, 0.15 mmol) by treatment

25  with pivaloyl chloride (0.02 mL, 0.165 mmol) and Et;N (0.021 mL, 0.15 mmol) in THE (3
mL) at 23 °C for 19 h. Obtained as a sand solid (26 mg). '

MS (ISP) 451 [(M+H)"); mp 219 °C.



chl oroacetone (0.1 ni, 1.25 mmol) and the m xture was heat e &dril ped4 ux.
After 1 h and after 5 h of heating, nore chloroacetone (2 tinmes 0.1 mi,
1. 25 mmolWOowag9tadded- After 20 5 h the m xture was cool ed RGI/BPIG/08FH
stirred for 0.5 h, and the title conmpound was isolated by filtration as
light yellow solid (61 ng). M5 (ISP) 428134F(M+H) +}; np 259-261 C (dec.).
Exanpl e 153 2-{3-[7-(4-Fl uor o- phenyl) - 4-o0xo- 4, 5-di hydr o- 3H benzo[ b]

[1, 4] di aze&&iﬂﬂl%l&#- phenyl }- 1o thiazol e-4-carboxylic acid ethyl ester A
m xture of 3-[7-(4-Fuoro-phenyl)-4-o0xo-4,5-di hydro-3H ~benzo][ b]

[ 1, 4] di azeplp@-Bxy7}(3-4:0. QRRMERITL S/ 1dthAANHY S -difiPdrol H9-U¥zo (O] 18k epandai iy |
bromopyruvate (29.nmg, 0.15 nmmol) in ethanol (0.5 nL) was heated at reflux
for 7 h. TREDEWEEHS on was cooled to 0 C, stirred for 0.5 h, and the title

conmpound was isolated by filtration as |ight yellow solid (29 15 ng). M

(1 SN) 484. (MH"1; . 236- 23 ((dec. ). e, 154 .

LT3 7 Prtmssr o Fiodeph ey S el tayisl SREN P folblig ) dissepin-2-

di azepi i+ 2opk YEpineply £ 1) (500i08z 0120-rdeobrdndbdyrbihyndedydiobtifienont EEASNo.
3-[7-(2-Fl - 74 4. 5- ¢l - ] i ' -yl]-
t hi obenzamﬂgéfs(%;%{%o f%?%(s d-h %f%g%x%@néﬁ@gg@%gipﬁgéﬁ%g%%ghgd %rsaé/nner
to the proyckuwsdidd@demighed i n Exanpl e 153. The reaction m xture was
evaporated in vacuumand the residue was triturated with ethyl acetate to
gi ve the tM$ERSHOINYmx11dEht yellow solid (0.29 g). 25 M5 (I SP) 503.4
[ (M:NH4) +]; nmp 172-175 C.  Exanpl e 155 2-{4-

[ 7- (4- Fl uorg; phels) - 4- oxo-4, 5-di hydro- 3Hbenzo [b] [1, 4] .

di azepin-2-yIT=pyridin-2- yl]-thiazol e-4-carboxylic acid ethyl ester 15
April 2004 WO 01/29012 PCT/ EPQO/ 09551 - 128 X )

4- [ 7- ( 4351 Goo(4Raate-phenyisthmylsdweyhiswlisidrakl-Bene (b Laldizperinedvt: - yi |

- pyridi ne- ZenesiiRat hi oi c acid am de (Exanple 151) (160 ng) was subjected in
an anal ogous manner to the procedure described in Exanple 153. The cool ed

reaction solutiop . was _di|luted with . .
Preparec? from [2-{3—&-cyano-p enyl)-3-oxo-propionylamino]-4-{4-fluoro-

phenylethynyl)-phenyl}-carbamic acid tert.-butyl ester (Example K98) (307 mg, 0.62
mmol) by treatment with TFA in CH,Cl; according to the general procedure M. Obtained
15 as a eggshell solid (146 mg).

1)

I,G

MS (EI) 379 (M*); mp 245-246 °C.

The following examples relate to the palladium-catalyzed carbonylation of the 4-(3-
iodophenyl)-8-phenylethynyl-1,3-dihydro-benzo[b}[1,4] diazepin-2-one in the presence of

20. secondary amines leads directly to the corresponding amides as shown in synthetic scheme
H. '

General procedure N

Preparation of 4-[3-(Amino-4-carbonyl)-phenyl}-8-phenylethynyl-1,3-dihydro-
benzo[b]{1,4]diazepin-2-ones by Pd-catalyzed carbonylative amination of 4-(3-
25 iodophenyl)-8-phenylethynyl-1,3-dihydro-benzo[b}{1,4]diazepin-2-one

A solution of 4-(3-iodophenyl)-8-phenylethynyl-1,3-dihydro-benzo[b}[1,4}diazepin-2-one
(Example 11) (1.0 mmol), the secondary amine (5.0 mmol), PPh; (6 mol%) or dppp 3
mol%), PA(OAc), (3 mol%) and Et;N (2.0 mmol) in DMF (4 mL) was stirred at 23 °C
under CO-atmosphere until tlc indicated complete consumption of the iodide. After



ethyl acetate, washed with NaHCO3-sol. and with brine, drieg apodp2S0O4
and evaporated 5 in vacuum The crude product was chromatographed on silica
gel usi ngW&xdiya9012acet at e/ hexane (2:1) as el uent, and t he pEETEPEMIISFioduct
was triturated with dichl oronet hane/ di ewéy ether to give the title
conpound as light yellow solid (40 ng).- TISN) 485.1 [(MH™"]; np 238-240

(2 hydl by BORGR wiER EA0be- g ity RG0S hifibrine s orsepis pheservap
czii ?g eFi7 n( id_;?lél&ove-fw;%S@Q :Réhid?ﬂ dFthe solvent 1e(i;t a brgnnboﬂ w}uctl)l was punf]eg_by silica gel

uor 0- phen XQ- ro enzol b- : i azepi n-
2-yl]- phenw}lmrﬁha%ﬁ@gaapél %ﬁwﬁ%‘f g@? f&&iwﬂ’ééltércgffg%%e 153) (110 ng,
0.23 mml) in THE (7 nmL) was added a 3.5 M solution of sodium
di hydri do- pisfle 126 et hoxyet hoxy) al um nate in tol uene(0.66 rnL, 2.3

mrnol). e raction mxture was stirred at 23 Cfor 15 mn. and then
pouredlnt0|c-cod10fVa i C id. T m r s extracted with
ethyl alet 4tld- @FR;"P%’HB“%? ’?ﬁc’@% Y%?%ﬁ&gﬁgy“gﬁiéé&%& y with H2O sat.
Na2C0B- sol bergb]P1 u]mazegm 2@never Na2804 and evaporated in vacuum The
resi due was trlturated wi th ethyl acetate to give the title conpound as

l(ldgzt ). vell W 20 |§ (3n%)dophenyi¥-%-1(,:imen'§ﬁe -]1 J—QMY‘&Q‘O-L&M%]%?Q](%%PQ-Z-

E) 2-F uor Gn@t‘iﬁdﬁ)ﬂp)le #1) @71 fhghy. 02 oxyolpahd ndrphelingd (024yth) - poemptdl) dccBzdingydr o
- enzo

di a

2-{3-[7- (2 JF%@FB“];%%W fditrg N, QB et a5 ight el 9434821 B4, 4]
di azepi n-2-yl] -phenyl}- 25 th| azol e-4-carboxylic acid ethyl ester (Exanple
154) (96 ny)S (16B) £300)(PEIE |;imp ME-MEIDEEAS. manner to the procedure
described in Exanple 156 to give the title conpound as |light yellow solid
(30 nog). % %Q 42.1 [(MH " ]; np 238-244 C (dec.). 15 April 2004 WO
01/ 29012 ' 9554 - 129 Exanple 158 S-_v,(4- Fl uor o- phenyl)-4- [ 2-
(4 hydr oxynet hyl - t hi azol - 2-yl) yr| di n- 4- -1, 3-di h?/dro- benzo [b] [

1, 4] di azept[3-(3-Methyl-piperazine-1-car onyl)-phenyli/ -8-phenylethynyl-1,3-dihydro-

benzo[b}[1,4]diazepin-2-one

Prepared from 4-(3-iodophenyl)-8-phenylethynyl-1,3-dihydro-benzo[b][1,4]diazepin-2-
15 one (Example 11) (231 mg, 0.5 mmol) and N-methylpiperazine (0.28 mL, 2.5 mmol)
according to the general procedure N. Obtained as a light yellow solid (65 mg).

MS (ISP) 463 [(M+H)™); mp 168-172 °C (dec.).

Example 148
‘ 3-(4-Oxo-7-phenylethynyl-4,5-dihydro-3H-benzo{b){1,4) diazepin-2-yl)-benzamide

20 Prepared from 4-(3-iodophenyl)-8-phenylethynyl-1,3-dihydro-benzo[b] [1,4]diazepin-2-
one (Example 11) (231 mg, 0.5 mmol) and hexamethyldisilazane (0.52 mL, 2.5 mmol)
according to the general procedure N. Obtained as a yellow solid (104 mg).

MS (EI) 379 (M™); mp >250 °C (dec.).
Example 149

25  3-[7-(4-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b] [1,4]dia2epin-2—yl]-
thiobenzamide



2-{4-[7-(4-Fl uoro-phenyl) -4-o0xo0-4, 5-di hydr o- 3H benzo|[ b] 15 April 2004

[1, 4] di azepi n-2-yl ] -pyridin-2- 5 yl}-thiazol e-4-carboxylic acid ethyl ester
(Exanpl e ¥K81/298® ng) was subj ected in an anal ogous nanner PCO/EPHE9SSOCcedur e
described in Exanple 156. The crude product was chromat ographed on silica
gel using ethyl acetate/hexane (2:1) and B¥hyl acetate as eluent , and the
purified product was cryst al l.i.zed fromethyl acetate/ hexane to give the

title conpgotparatan pf gerovker-AbxdeespHabeneg(bif).4]diagepin-7-yidphiobanzamidesyi 1) +] -

np 225- 229 %cor@ﬁ@@b@n%%niu{ eteﬁl Synthesis 1992, 1219}: Toasolutlon of
[ 7- (4-Fl uor o- phen 0XO0- | hydr q- 3H bénzo [b 1 [174} di azepi n-2-yl ]

-phenyl } -t d)asﬂé'a B@&lﬁﬁ % &;Q:mdnolm h3<émgthyba- I@ﬂdazo idinone (8 mL) was
2-{3-[7- (4 i - 15
{3-[7-( aﬁHH@E@Zﬁ@Mﬂm%&ﬁ@m&e 20.91 P,Ytﬁg ?ﬁﬁc{iﬁ mas ?t}.rr 153?

2-yl]- phenyl} t hi azol e-4-carboxylic ac ny,
0.1 mmol) ieaddhebleeselution fammd Yas thep addrd tprasgh(tmnsafﬁﬂ)? ucaédﬁ@nﬂ OH (1
n, 2 DNeren]:

part it me) Oeit’lg\edd??dg%? bg\%g)t[gﬂll@l&glﬁgn ge}d%é&%ngrl% (Eﬁﬁ‘ﬂﬂl&tgzguéZ ase Wwas
set to 3 bynmed Iadeﬁﬁu@ﬁ B 2-FNidaealidinane (@rmb}- Tlhﬁ@dxﬁume whestirfeddobiihlat £dr
0.5 h. The’ h
Et OH Et Zoezg;ra?% 1§ﬁ gﬁgre\gﬁﬁtgqmtémb?\%ﬂ %/%e tit ‘?%ngm‘ydl fé{v' t}ﬂ%d%é yel | ow
solid (25 rmj¥cipivge wasmplaagﬁayﬁlpapm agnd}ntuweéwhml @“-e(taieéSC)mL) Beinpthe 160
2-{3- [71d2tﬁ1%hg>o%9ﬁ%m§hﬁyeﬁms§h jEsygr o- S benzo Bl [ 1. 4]

di azepin-2 henyl hi azo oxylic acid. 25

2-{3-[7- (2 FI uoro phe N{r 5-di hydr o- 3H benzo[ b]
[ 1, 4] di azep¥t ;‘?n[é H})] mﬁﬁéi’cﬂ?@ @-(éaquoxyl ic acid ethyl ester
(Exanpl e 154) (97 rrg) was subjected in an anal ogous nmanner to the

procedure gdeggiidew in Exanple 159 to give the title conpound as |ight
yel | ow solid (%%3 ng). MS (ISN) 456.2 [(MH"]; np 261-263 C (dec.). 15

O otk S et S i1

[1, 4] di azemgmd@henyl }- thiazol e-4-carboxylic acid
(2- hydr oxy-et hyl)-am de

15 3-[7-(2-Fluoro-phenyl)-4-o0x0-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yl]-benzonitrile
(Example 86) (0.53 g) was subjected in an analogéus manner to the procedure described in
Example 149 to give, after trituration of the crude product with ethyl acetate, the title
compound as light yeBow solid (0.46 g).

MS (ISN) 387.9 [(M-H)); mp 232-234 °C (dec.).

20 Example 151

_ 4-[7-(4-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b] [ 1,4} diazepin-2-yl])-pyridine-2-
carbothioic acid amide '

{Example 94) (0.36 g) was subjected in an analogous manner the procedure described in
Example 149 to give, after trituration of the.crude product with acetone, the title
25 compound as light yellow solid (0.33 g).

MS (ISN) 388.9 [(M-H)']); mp 280-283 °C (dec.).
Example 152

8-(4-Fluoro-phenyl)-4-[3-(4-methyl-thiazol-2-yl)-phenyl}-1,3-dihydro-
benzo{bl[1,4]diazepin-2-one



A solution of 2-{3- [7-(4-fluoro-phenyl)-4-oxo-4,5-di hydro-3ahenaed b] [
1,4] diazepin-2- 5 yl]-phenyl}-thiazol e-4-carboxylic acid ethyl ester
(Exanpl e wB3)20049 ng, 0.1 mmol) in 2- am no-ethanol was hemtwHPOO9353 C for
40 min. The cool ed solution was partitioned between ethyl acetate and H20
and the organic |layer was dried over Na2&¥# and evaporated in vacuum The

residue wag triturated wth efthyl acetate to gi 0 give t itlke .
conpound aEOPiSWn?@P|°6W[§oQ4r 2P X.'%‘l’?t’“&%%%‘i‘f’%'\%ﬁ@ng] [P(‘*ﬁ#}wﬂ];
np 238- 2452-@1](-@%&12ar§i@"(£&@n%ﬁ&49) 93-mg, (0.25 mmol) in ethanol (5 mL) was added

[ 7- (4- Fl uor 0-phenyl ) - 4- oxo-4, 5-di Bydro- H benzo [be% [ 1,;& di zephn- -yl]

- phenyl } - @hloraecsigne {(hi wlollLSsnmal FRDs BLgEre R Esle AGFS LAdRde A
gli(';uzi . a‘f'ter5hcr.v]fhealti)ng,4 more chzllorgacc:igt%ned(z tm%ﬁ 051 mL, 1.2]5 mmz%) J{as added. Agter i'?.O 15
-[ 7-(4-fluoro-phenyl)-4-oxo-4, 5-di hydrq- nzo 1, 4] di azepi n- 2- -

t hi obenZanhdke mistaraives coated to PSCand s\é.ﬂﬁg ety ﬁemui[ 'SF Hﬂle compound was fiothidd
4-chl oro-3 pﬁﬁfa@gh%g eyelib®4olB (61lm@).Mmol ) in ethanol (4 nl) was heated.
at reflux ?or 24 h. The solution was, cooled to O Cand stirred for 0.5 h.

The crystals were iso ed by filtrati and subsequently suspended in
2- ani no- et Mﬁp)(ﬂsrﬁ_g(ﬁﬂ*%ﬁh?‘ﬂ%%@%ﬁagTg?c'rr}rred at 70 Cfor 4 h, cooled to
23 C, and partitioned between ethyl acetate and H2O. The organic | ayer was

20 dri ed ogggm%@aggn and evaporated in vacuum and the residue was
triturated wth ethyl acetate to give the title compound as |ight yellow

1 g RS R T e A
di azepi - 2ththdole-pearixgliosdid eyl &eera suspensi on of
3-[7-(4-fluoro-phenyl)-4-oxo- 4, 5-di hydro-3H benzo[ b] [1, 4] di azepi n-

o KGH (5 Benpere BT G S e - SRt A el e R APT

23 C and péiibbérizamidt (Bxhmpbnl40) (34 mgae! atreolh anid bth@l broeopyirinate 2Reng didous

hase was set {0 3,by .t addi tion f | [egipitate i fepr med.
e i v ar Boneld S abal O3 AFRkA Rl reiplloty b TRL Slibon SSRGS <
01/ 29012 - stiRdd RCO/BRECMHIGREHde Fdrapourybtvad isolated by ifilwatwarsasdight padioedsobig (29
fiItrat{sonmgt)-riturated with ethyl acetate and dried, to

MS (ISN) 484.2 [(M-H)']; mp 236-238 °C (dec.).

Example 154 -

2-{3-[7-(2-Fluoro-phenyl)-4-o0x0-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-yl] -phenyl}-
thiazole-4-carboxylic acid ethyl ester

20 3-[7-(2-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yl]-

" thiobenzamide (Example 150) (0.24 g) was subjected in an analogous manner to the
procedure described in Example 153. The reaction mixture was evaporated in vacuum and
the residue was triturated with ethyl acetate to give the title compound as light yellow solid
(029 g).

25 MS (ISP) 503.4 [(M+NH,)"]; mp 172-175°C.

Example 155

2-{4-{7-(4-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b} [ 1.4] diazepin-2-yl}-pyridin-2-
yl}-thiazole-4-carboxylic acid ethyl ester



ive the title conpound as |ight yellow solid (218 ng). NM51615N) 2@3%3. 3
(MH"]; nmp 290-296'C (dec.).* Exanple 164 5

-[ 7- (4- FWEOnE9¢@Renyl ) - 4- oxo- 4, 5- di hydr o- 3H benzo[ b] | PCT/EP00/09554

, 4)di azepi n-2-yl]-pyridine-2- carboxylic acid

4-[7-(4-Fl uoro- phenyl) 4- 0x0- 4, 5- di hydr 0-138-benzo[ b] |

1, 4] di di ne-2- carb i | le.94) (356 nm) .
L o 2o Bl e b sﬁs&aﬁﬂﬁlﬁg@e@?ﬁp&a— ekidiiore
163. The reaghdthibidlold inflefBRarRglet1b! ) @Be@ngaw@aae@&@m ari%mg@hahﬁn@\eﬂtﬁo

and the pH of the _aqueoug phase s set_to the addition of 3
preci pi t at eglﬁﬂ'?@ dpgsy dead eg Examplgledhe @Qle'darew@n\ﬁpkqﬁwétw| a@gﬂﬁ&e and

the organi Cem}léax&atew@&h\é@md\rmms@én wﬁhlb@ﬂaeoaﬁéd Mﬁﬁgsopm &YpRatat ed

i n vacuum The residue was triturated with OH to give title corrpound

as yel | ofv sid|veenymobherghde modpstaNgs %mgmg{amhpsl opsiligpgd psingethyt (dec.). 15
Exanpl e- 16%(%?(&41’1&&%19 ?Im%ﬁﬁébi aﬁd[ﬂ%ﬁ:% ﬁ@tﬂ}ﬁhuct[wajs t3ufthted with

oxadi azol ) - ph eny hydr o- ‘benzo[ 1,4]d azepl n-2-one A m xture
of 3-[7-(4- dlf:hlémn?;hémﬁjqbyﬂw %ﬂa@tt@ geedhaiig FéO@HOB%aﬂggmra oy enlisdAépmel2- yi | -
benzoic acid hydrazide (Starting material 8a-2) (58 ng, 0.15 mmol) and

et hyl acet|ppgq;agp?@,1hp(mpgﬂl,%%lzgg-2(4@'4cqgecp 6 rnnol) in pyridine (0.6 nL)
was heated to 100 C for 2 m xture was cooled to 23 C, diluted with
H20 (30 mL)_and _stirred for 20 min. The precipitate was collected by
filtration 2588Ie 830 crude product was purified by chromatography on silica
gel using ethyl acetate/ hexane (2:1) as eluent. The purified product was

t al t - |1
crystal ho zegl(4- Fﬁm;&tpzx@&ﬁ)})gé{ei(gO}Qrdgd»?;métih_ﬁ)miahblez@Q?ﬁ&lgg 1<’;1$dlhyﬂh$ ye_ ow

solid 25 (28 SP) +] C (dec.)
Starting ”&ﬂ IS‘Q/EP"&EF”“ 2-one.

3-[7-(3- FI uor onet hyl - phenyl ) - 8- net hyl - 4- oxo- 4, 5- di hydr o- 3H benzo[ b]
[ 1, 4] di azeT'da Bolupibh obBAZP7-(4-dabeb-phenyil)-¢sixerd,I-miA@dE6-3 Do [BMI,O]B128Pih2

PCT/ EP0O0109 2. JTo,a sol.u
3-[7-(4-fl ﬁ%f&ﬁ&rl@ﬂm@%éo@wﬁ? w% FOTLHIBAREBPRY 193 U e D2gimmal) 1n
THEF (7 mL) was added a 3.5 M solution of sodium dihydrido-bis(2-
15 methokyethoxy)aluminate in toluene{0.66 mL, 2.3 mmol). The raction mixture was stirred

—

at 23 °C for 15 min. and then poured into ice-cold 10% aq. acetic acid. The mixture was
extracted with ethyl acetate and the organic layer was washed successively with H20, sat.
Na,COs-s0l. and brine, dried over Na,5O; and evaporated in vacuum. The residue was

triturated with ethyl acetate to give the title compound as light yellow solid (48 mg).

20 MS (ISN) 442.1 {(M-H)'); mp 235-239 °C (dec.).

Example 157

8-(2-F1uoro-phenyl)-4-[3-(4—hydroxymethyl—thiazol;z-yl)-phenyl]-1,3-dihydro-
benzo[b][1,4]diazepin-2-one.

2-{3-[7-(2-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b][1,4]) diazepin-2-yl]-phenyl} -

25 thiazole-4-carboxylic acid ethyl ester (Example 154) (97 mg) was subjected in an analogous
manner to the procedure described in Example 156 to give the title compound as light
yellow solid (30 mg).

MS (ISN) 442.1 [(M-H)}; mp 238-244 °C (dec.).



yl]-benzoic acid (Exanple 163) (749 ng, 2 mol) and 15 April 2004
1,1,3,3,-tetranmet hyl guanidine (230 ng, 2 nmmol) in DVSO (24 nL) was added
al Iyl browodg/20®42 ng, 2 nmol) and the m xture was stirredrGWERBOGHOr 2.5
h. H20 (100 nL) was added and stirring was 5 continued for 20 mn. The
precipitate was collected by filtration!#fd triturated with ethyl

acetate/ Et 20 ( to give the title conpound as light yellow solid (705
rrg). I\/B(Ié‘i}'ﬂé&g—&z [(MtH) *]; np 226-228 C. Starting naterial 8a-2

3-[7- (4-Fl uor o- phenyl ) - 4- oxo- 4, 5- di hydr o- 3H benzo[ b]
[ 1, 4] di aze@(mamybqphbﬁﬂ;m{e @cmﬂropa;@ndnuﬂrmah@lez-m -pyridisaeyld1gndibldro-
3-[7-(3-fl uorogﬁ hyl elnyJC - et hyl - 4- oxo- 4, 5- di hydro- 3H benzo[ b]
[1, 4] di azelitiee b1| RBIBTZORE | d al Iyl ester (Starting material 8a-1) (207
ng, 0.5 mmol) in MeOH (3.5 nL) was added hydrazine hydrate (0.25 niL, 5
mol ) . Thez-t{rp{]!-l@&ﬂuomaq:}&hymme@koai 54alihydré-3H-béndn b} (haddiesspind-fippRadia-2nd
diluted wt 5 precipita ol l.ected b iltration
and dr | 80, e Rt S Eh I pEAHIE I o B S U BR Y B si 11 ca
gel usi ng sidiygouarbateioltbx preedure ﬂ):sc&be&irubﬁhlpla' bes. Hﬂfelcimcﬁipr_oﬁﬁadvmt was
oo b A 30 B il oo SPGB sl K
166 4-[ 3- (eﬁlcﬁth ﬁﬁﬁh&brdﬂ&cfwis sﬂdﬂﬁd&lﬁ&imetﬁylﬁl:étaﬂéﬁmﬂd to give the title
-8(4f|uoro h‘bﬁ Ihﬂ? benzo [ b] 1, 4] diazepin-2-one A m xture
of 3-[7- (4“FP f yefio oW 545, lé%nﬂu hydr o- 3H— benzol b]
[1, 4] di azepi n- 2- yI] benzoic acid hydrazide (Starting material 8a-2) (234

ng, 0. GomMmiS)(ISR)d48LHYM+3E)E]; inmp 2t 2297€. hydr ochl ori de (185 nmg, 1.5 nmol) in
EtOH (12 nL) was heated at reflux for 0.5 h. The mxture was cool ed and

partiti ong ba}ﬁ;@% ethyl acetate and H2O. The organic |ayer was dried
over Na2S porated in vacuumto give an amorphous residue (261 ng).

A sanple of this material (92 ng) was dissolved in a 33% solution (3 nL
of net hyl a2n{3ré71(4thEtr0HheAﬂt)érome4 helikytdre3&Hbénwo [0} {5, 4hdiatepd®-2€yl]-phéereyl}-

reaction nj e Q%g ted in 30 vacuum and the residue was heated in
1, 4-di oxa@zgfeniﬁpg %g@?for 2 h. The solvent was evaporated in vacuum
and the crude product was chromatographed on silica gel using 15 April 2004
VO 01/ 2901Po peniutiean of 2484 7-(4-fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo{b){1,4]diazepin-

15 2-yl}-phenyl}-thiazole-4-carboxylic acid ethyl ester (Example 153) (49 mg, 0.1 mmol) in a
mixture of MeOH (I mL) and DMSO (1.5 mL) was added 2N KOH (1 mL, 2 mmol). The
mixture was stirred at 23 °C for 0.5 h and then partitioned between ethyl acetate and H,O.
The pH of the aqueous phase was set to 3 by the addition of 3N HCl and then stirred in the
ice-bath for 0.5 h. The precipitate was collected by filtration, triturated with EtOH/Et;O

20 (1/1) and dried, to give the title compound as light yellow solid (25 mg).

(1Y

~ MS(ISN) 456.4 [(M-H)"]; mp 286-290 °C (dec.).

Example 160

2-{3-{7-(2-Fluoro-phenyl)-4-0x0-4,5- d:hydro-3H -benzo[b][1,4]diazepin-2-yl]-phenyl}-
thiazole-4-carboxylic acid .

25 2-{3-[7-(2-Fluoro-phenyl}-4-oxo-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-yl]-phenyl}-
thiazole-4-carboxylic acid ethyl ester (Example 154) (97 mg) was subjected in an analogous
manner to the procedure described in Example 159 to give the title compound as light
yellow solid (60 mg).

MS (ISN) 456.2 {(M-H)}; mp 261-263 °C (dec.).



- 133 ethyl acetate and ethyl acetatel methanol (4:1) as el uenpril Zoe4
purified product was triturated with ethyl acetate to give the title
conpound 'g’é) $729%2 yel l ow solid (26 ng). M5 (ISP) 426.4 ( M-PET/EPIH09338- 240 C
(dec.). Exanple 167 5 3- [7-(4-Fl uoro-phenyl)-4-oxo-4, 5-di hydro-3H benzo
[b] [ 1,4] diazepin-2-yl]-N hydroxy- beriZafidi ne To a stirred suspensi on

of 3-[7- (4-1, uor o enyl ) - 4- oxo- 4, 5- di hydr o- 3H benzo[ b]

[1, 4] di azeg’iﬁ—ﬁ—ﬂi%]i benzonitrile (Exanple 57) (355 ng, | mmol) in EtOH (60
m.) was added at 23 C over 6 h 50% aqueous hydroxyl am ne solution (3.48 ni,
60 to nanol2}{3-[7-@- Blmnto-phmylﬁhe)xmégﬁdﬁb/dnasl-bbeﬂxﬁcﬂb][1{1,4§dlezelpﬁ'ﬁilw}t-ﬁher@1}|-m ed

with H20 ( nd t|rr Jhe .precipitate was coll ected by
f||trat|on%9%‘ngac %ﬁlgfgﬁgr@%ﬂ etrlturat ed with ethyl acetate
to give the title corrpound as |ight yeIIow solid (336 ng).” M5 (1 SP) 389.2

[ ?/IZH)FT] : mjsohﬂ'_ﬁ}nZ(ﬂ@ -B-(désfiporo- Ehmyb)l—&oﬂ:G& d-gihydro-3H-benzo[b][1,4]diazepin-2-
-(4- Or Qs

3- X
oxadi aza) - 3y I]] thyaf%lef[“ rﬁ E %%}é}ﬁfg%é%ﬂﬁ H?%éé%wozlem@%n ‘e
stirred suapmm-leﬂnnofw&-}[eiteﬁ:ieftmﬁdrfofmmi:ylj)hedcoﬁledséhﬁmﬂlm @afitdnedenzol b]
[1, 4] di aze dro di ne. ( 8 .2 rnnol)
in Et OH (3%6#}5 ﬂé@l’%%ﬁ%g% a‘%B ?35% Or&R d?}’eagpaf Sxiog 8?’?6‘2%53%‘ noil, 32
mg, 0.8 20 emp‘mlrétedmdvatchamﬁ[ht vesidusagas stiturated with ABylGet@re tb givleRo give the txtle
But yr ol actone (i rrg# %H fﬂﬁed%iﬂ added and the m xture was heated to 70
C for 3 h. &t YRiA §n@ool ed to 23 C and partitioned between
et hyl acet ate and H2O. The-organic | ayer was dried over . Na2SO4,
evapor atoed MRI(ISRCHLR? [(MreNIRE [repi2d8@48486€ (deg/st al | i zed from di chi or onet hane
to give the title conpound as light yellow solid (60 ng). 25 M5 (I SP)
457.3 [ (MriE) 4l 220-222 C. Exarnle 169 8-(4-Fluoro-phenyl)-4- [3-
(3-nethyl - Y 2, oxadi azol - 5-yl)-phenyl] -1, 3-di hydro- benzo [b] [ 1, 4]

di azepi n-2-one 15 April 2004 WO 01/29012 PCT/EP00Q/ 09554 -134
2-{3-[7-(4-Fluoro-phenyl)-4-ox0-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-y]]-phenyl} -4-

methyl-thiazole-5-carboxylic acid (2-hydroxy-ethyl)-amide

A mixture 3—[7-(4-ﬂuox_‘o-phen71)-4-oxo—4,5-dihydro-BH-benzo[b] [1,4])diazepin-2-yl]-

15 thiobenzamide (Example 149) (78 mg, 0.2 mmol) and ethyl 4-chloro-3-oxo-butanoate
(164 mg, 1.0 mmol) in ethanol (4 mL) was heated at reflux for 24 h. The solution was-
cooled to 0 °C-and stirred for 0.5 h. The crystals were isolated by filtration and
subsequently suspended in 2-amino-ethanol {4 mL). The mixture was stirred at 70.°C for 4
h, cooled to 23 °C, and partitioned between ethyl acetate and H;O. The organic layer was

20  dried over Na,5Q; and evaporated in vacuum and the residue was triturated with ethyl

acetate to give the title compound as light yellow solid (37 mg).
MS (ISP) 515.3 [(M+H)"); mp 248-251 °C (dec.).

Example 163
3-[7-(4-Fluoro-phenyl)-4-0x0-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-2-yl] -benzoic acid

25  To asuspension of 3-[7-(4-fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b][1,4] diazepin-
2-yl]-benzonitrile (Example 57) (355 mg, 1 mmol) in EtOH (2 ml) was added 2N KXOH (5
mL). The mixture was heated at reflux for 3 h, then cooled to 23 °C and partitioned
between ethyl acetate and H2O. The pH of the aqueous phase was set to 3 by the addition
of 3N HCl, a precipitate being formed. The mixture was stirred in the ice-bath for 0.5 h.



To a solution of 3-[7-(4-fluoro-phenyl)-4-o0xo0-4,5-di hydr o- 3t5 ks 20{4]

[1, 4] di azepi n-2- yl]-benzoic acid (Exanple 163) (262 ng, 0.7 mmol) and

1- hydr oxyWwenmea9sizazol e (130 ng, 0.84 mmol) in CH3CN DVF (ACTEpab@osds)
cooled to 0 C, was added EDC (161 ng, 0.84 mol) and the m xture was
stirred at 0 C for 1 h. N hydroxy-acetam#dine (62 ng) 0.84 5 nmmol) was
added and stirring was_continued for 4 h at 23 C. The reaction mxture was
partiti onedhp e seli) Wagesliceted by fliva4po. itaratewih il ecetalg ard daeddpi ed
over Na2S V. r due was heated -in toluene
(30 nL) fo Wﬁ?&ﬁﬁe& ﬁnﬁ%h?h%@#ﬁ?ﬁ?%%sﬁ?ool ed, evaporated in vacuum
and the resi due was chromatographed on silica gel using ethyl

acet at e/ heXEndSKR37,3 HMATe mp 2%h9%Gr ider-¢d product was triturated 1o with
ethyl acetate to give the title conpound as light yellow solid (49 ng). Ms

(I'SN) 411. 24 6MeHBsi]1; np 266-268 C.  Exanple 170
8- (4- Fl uor ©- pﬁg I)-4 (2 hydr oxy- phenyl ) -1, 3- di hydr o- benzo[ b]

[ 1, 4] di azepi n-2 ure of 4' -fl uorQq-bi | -3, 4-di r epar ed
from (3antrig=0 Seargopheoy ~bPpprényihydsa- %ﬁdwg&ﬁ%:%g}aaem%irﬂ%ﬁ neEst er
(Exanpl e G@g.})o@hcta&gat ment with TFA) (121 ng, 0.6 mmol) and

4- hydr oxycoumarin (97 mmol, 0.6 nmmol) in xylene (8 rrL) vvas heat ed to 130 C

for 6 h. Ay at e st dto rm The ] xt.ure
was cool ed4 &7084§I % qnﬁb 46:1%?14 %%g’teﬁtz‘gfbs@ ﬁ’é)(&’ﬁ’é‘ 1823 )
and stirri Bﬁb\‘}ﬁﬁrﬂ@%ﬁdrﬂp@%) {356 nd, wasrsubﬁ&ed B ﬁﬁarﬁﬂdg@tuenv@%eﬁwthect ed by
filtration and trltur%fg g(th et 20 acet at e/ hexane %d{a t_“%l vetht
title conpBTRfgduge dss & EX3FRPIS 1 hesfaﬁlpp fyrg Wap Bt ctween ety

phenyl ) yp4- Q&tmgﬁ@mopﬂﬁ{lﬂegyﬂoﬁﬂﬁla webue h@sem[sl@&t th B, 141tHe adcﬁﬁbﬂoﬂsldIEClas

N lid 17 |
Ze( 30Vc\:/h|sgr %Pzecgpjim%%%ﬁwmﬁ HW%E?SE’:‘% Jpwahgﬁavﬁ e%tglaﬂ%]bbre&fg%ﬁzo[ b]

][ 1, 4]( g' az ﬁ?bﬂw?s@d%ﬁe@%x&%@ir@%é&o\ér ?Y\';aLS@;t %‘xd)évﬁbmyéd-i& vﬂadhgﬂfll&lereéﬁ?epar ed
rom am no- carl ba C - Yy ester
(Exanpi e C¥0) TR B Hieiaerbajite Somporg ageBowsehd (Lohame

8- chl or o- 4, 8-di hydroxycoumarin (128 mol , 0.6 nmml ) in an 30 anal ogous

manner to m(mmemm(mde)spmﬁ)em-tmExe;repo.e 170, the title conmpound was
obtained as a mxture with the isoneric

4- (3-ch] or g 2:':141' giéhydr oxy- phenyl ) -7- (4-fluoro- phenyl)-1, 3-di hydro- benzo[ b]
[1,4]di<lfze Npic as light yellow solid (103 ng).

8-(4-Fluoro-phenyl)-4-{3-(5-methyl-[1,3,4] oxadiazol-2-yl)-phenyl]- 1,3-dihydro-
benzo[b}[1,4]diazepin-2-one

A mixture of 3-[7-(4-fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo{b][1,4] diazepin-2-yl}-

benzoic acid hydrazide (Starting material 82-2) (58 mg, 0.15 mmol) and ethyl acetimidate
20 hydrochloride (74 mg, 0.6 mmol) in pyridine (0.6 mL) was heated to 100 °C for 2 h. The

" mixture was cooled to 23 °C , diluted with H,O (30 mL) and stirred for 20 min. The

precipitate was collected by filtration, and the crude product was purified by

chromatography on silica gel using ethyl acetate/hexane (2:1) as eluent. The purified

product was crystallized from Et;O/hexane to give the title compound as light yellow solid
25 (28 mg).

MS (ISP) 430.3 [(M+NH,)"); mp 254-256 °C (dec.).

Starting materjal 8a-1

3-[7-(3-Fluoromethyl-phenyl)-8-methyl-4-0x0-4,5-dihydro-3H-benzo(b] [1,4]diazepin-2-
yl}-benzoic acid allyl ester



15 April 2004 WO 01/29012 -135 M5 (ISN) 395.1 [(MH -]. Examphgi boo4
PCT/ EPOO/ 09554 Tabl ets of the foll ow ng conposition are produced in a
convent i oNdP OMEGbRr: na/ Tabl et 5 Active ingredient Powder BET/EPORSSE
VWhite corn starch Pol yvinyl pyrrolidone Na carboxynethylstarch 10
Magnesi um stearate Exanple Il 100 95 3533- 10 2 Tablet weight 250

1o oL A0S, LA SOREE Lot P PSS Ly e COONED] e e
Pol yvi nyl pyi]-Behideri@ OEtishlel 39 X74amhbyl sinddlFind MAB SkidimsthoRLahidide@np! e
11 Capsul €3 9 ol 1 DAY B oy o daed Bl broBide (395 g, 2 mmol) and the
mixture was stirred at 23 °C for 2.5 h. H20 (100 mL) was added and stirring was
5 continued for 20 min. The precipitate was collected by filtration and triturated with ethyl
acetate/Et20 (1:1) to give the title compound as light yellow solid (705 mg).

MS (ISP) 415.2 [(M+H)*]; mp 226-228 °C.

Starting material 8a-2

3-[7-(4-Fluoro-phenyl)-4-oxo0-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yl]-benzoic acid
10 hydrazide

To a suspension of 3-{7-(3-fluoromethyl-phenyl)-8-methyl-4-oxo-4,5-dihydro-3H-
benzo[b][1,4]diazepin-2-yl]-benzoic acid allyl ester (Starting material 8a-1) (207 mg, 0.5
mmol) in MeOH (3.5 mL) was added hydrazine hydrate (0.25 mL, 5 mmol). The mixture
was stirred at 60 °C for 15 h, then cooled to 23 °C and diluted with H,O (35 mL). The

15 precipitate was collected by filtration and dried, and the crude product was purified by
chromatography on silica gel using ethyl acetate/hexane (1:1) as eluent. The purified
product was crystallized from Et,O/hexane to give the title compound as light yellow solid
(64 mg).

MS (ISN) 387.0 [(M-H)}; mp 256-258 °C (dec.).

20 Example 166

4-[3-(4,5-Dimethyl-4H-{1,2,4] triazol-3-y1)-phenyl]-8-(4-fluoro-phenyl)-1,3-dihydro-
benzo{b][1,4]diazepin-2-one .

A mixture of 3-{7-(4-fluoro-phenyl)-4-ox0-4,5-dihydro-3H-benzo[b] [1,4]diazepin-2-yl}-
benzoic acid hydrazide (Starting material 82-2}(234 mg, 0.6 mmol) and ethyl acetimidate

25  hydrochloride (185 mg, 1.5 mmol) in EtOH (12 mL) was heated at reflux for 0.5 h. The
mixture was cooled and partitioned between ethyl acetate and H2O. The organic layer was
dried over Na25S04 and evaporated in vacuum to give an amorphous residue (261 mg). A
sample of this material (92 mg) was dissolved in a 33% solution (3 mL) of methylamine in
EtOH. After being stirred for 0.5 h at 23 °C, the reaction mixture was evaporated in

30 vacuum and the residue was heated in 1,4-dioxane (5 mL) to 100 °C for 2 h. The solvent

was evaporated in vacuum and the crude product was chromatographed on silica gel using



200 100

64 12 20 4 Tablet weight 400 25 15 April 2004 15VMprD2689012

PCT1EPO0/ 095 4 -136 ng/ Capsule Active ingredient 50 OCrystalline. |actose
60 M cro®iQ&¥2012% ne cellulose 34 5 Talc 5 Magnesi um st edGH/EPEQABSHI e fil |
wei ght 150 The active ingredient having a suitable particle size, the
crystalline | actose and the 10 m crocry 3a‘l line cellul ose are

honpgeneousl y, m xed m tgﬂone ano%ﬂggrrlql( and t her fter talc and

magnesi um S¥¥kacstate
gel atin capguibAed Aith et

SR m N e
akkfe & #i0e thelﬁle/él@fﬂﬂouﬁ@ Q410 ol éve 9&1&?(26 mg).

PCT/ EPOQ' 09554 - 137 elqal ms 1. Corrpounds of general formula | | s wherein

.1, Xis

single bongfé &glg)e‘iz%ot;n&*_f{)‘a%gaglglEfodgé/tdeg oup, wherein, in case Xis a
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20
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Example 167

3-[7-(4-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b]{1,4]diazepin-2-yl]-N-hydroxy-

benzamidine

To a stirred suspension of 3-[7-(4-fluoro-phenyl)-4-ox0-4,5-dihydro-3H-
benzo[b][1,4]diazepin-2-yl]-benzonitrile (Example 57} (355 mg, 1 mmol) in EtOH (60
mL) was added at 23 °C'over 6 h 50% aqueous hydroxylamine solution (3.48 mL, 60
mmol) in 6 portions. The mixture was cooled in the ice-bath, diluted with H,O (100 mL)
and stirred for 1 h. The precipitate was collected by filtration, washed with water and Et,O,
and triturated with ethyl acetate to give the title compound as light yellow solid (336 mg).

MS (ISP) 389.2 [(M+H)"]; mp 257-259 °C (dec.).

Example 168

8-(4-Fluoro-phenyl)-4-{3-[5-(3-hydroxy-propyl)-{1,2,4] oxadiazol-3-yl]-phenyl}-1,3-
dihydro-benzo[b][1,4)diazepin-2-one

To a stirred suspension of 3-[7-(4-fluoro-phenyl)-4-o%o0-4,5-dihydro-3H-
benzo[b]{1,4]diazepin-2-yl]-N-hydroxy-benzamidine (Example 167) (78 mg, 0.2 mmol)
in EtOH (3 mL) was added at 23 °C sodium hydride (55% dispersion in oil, 32 mg, 0.8
mmol) and the mixture was stirred at 23 °C for 5 min. Butyrolactone (103 mg, 1.2 mmol)

" was added and the mixture was heated to 70 °C for 3 h. The reaction mixture was cooled to

23 °C and partitioned between ethyl acetate and H>0. The organic layer was dried over .
Na,SO0y, evaporated in vacuum, and the residue was crystallized from dichloromethane to

give the title compound as light yellow solid (60 mg).
MS (ISP) 457.3 [(M+H)*]; mp 220-222°C.

Example 169

8-(4-Fluoro-phenyl)-4-[3-(3-methyl-{1,2,4] oxadiazol- 5-y1)~pheny1] -1,3- dzhydro—
benzo{b][1,4]diazepin-2-one



RL is hydrogen hal ogen; nitro; |ower alkyl; halo-lower alky April 2004

al koxycar bon | omer cycloal kyl, optionally substituted with oxygen;
benzoyl , KH%P&H y substituted with lower 10 al kyl, hal o- |RGAIEPOADISHS , oOr
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al kyl,  halTogesixtuex %as bedled/ keaporatbd niwhummimﬁessaaﬁ@wé chr@@x@?eﬁfh%ﬁb@i banyl

acetyl, pivalo tert but o ycar or t bonyl ;
benzofuranﬁﬁmég upg@gleghy}gﬁgeﬁgﬁ ?21%%3&”‘%" ﬁﬁ%awgsapf %EUFVF““‘@Fﬁdch are
opt i onaid y withhahyltauéren tbgwh@h@@@@com%)‘lﬁf&s light v&lovagdlid4oygr oxy, car boxy,
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znor phol i ne- 4- car bonyl , car banoyl ocar banmoyl, N-hydr oxycar banoyl ,
trinmethyls | kyl, | ower al kynyl, |ower 15 Apri I
2004 WO OlM%tﬁgs QY{J%E&“%%&IZ né%@%%l (gl koxy, hal o- 1 ower ~ al kyl, 4-1ower

al kyl - pi perazi ne-1-carbonyl; | ower alkylam nocarbonyl, which are
opti onal | y Exaslaplei 170t ed by anino, | ower ackyaam no, acyl am no, oxo, hydroxy;
| oner al koxy, | ower aikylthio or carboxy which is optionally esterified or
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al koxy, | ower aI kyIth| 0, carboxy which is optionally esterlfled wi th | ower
al kyl or ari niitent th-ﬂubmbphawﬂ-@b%tdqame@rcpamé froew étamrdhbyt'-dudrst i t ut ed by

s Skl cho Sl BRGNS Al o
opti onal | ymg, 0. 6 mmo!) and 4- ydroxycoumann (97 mmol 0.6 mmol) in xylene (8 mL) was heated
t0 130 °C for 6 h. A yellow precipitate started to form after ca. 1 h. The mixture was cooled
to 23 °C, diluted with ethyl acetate (8 mL) and hexane (8 ml) and stirring was continued
for 15 min. The precipitate was collected by filtration and triturated with ethyl
20 acetate/hexane (1:1) to give the title compound as a mixture with the isomeric 7;(4-ﬂuoro_-
phenyl}-4-(2-hydroxy-phenyl)-1,3-dihydro-benzo{b][1,4]diazepin-2-one as yellow solid
(117 mg). -

© MS (ISP) 347.3 [(M+H)"].

Example 171

25  4-(3-Chloro-2,4-dihydroxy-phenyl)-8-(4-fluoro-phenyl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one

By subjecting 4'-fluoro-biphenyl-3,4-diamine (prepared from (3-amino-4'-flucro-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example G39) by treatment with TFA) (121
mg, 0.6 mmol) and 8-chloro-4,8-dihydroxycoumarin (128 mmol, 0.6 mmol) in an

30 analogous manner to the procedure described in Example 170, the title compound was
obtained as a mixture with the isomeric 4-(3-chloro-2,4-dihydroxy-phenyl)-7-(4-fluoro-
phenyl)-1,3-dihydro-benzo[b][1,4]diazepin-2-one as light yellow solid (103 mg).



substituted by lower alkyl, -C(NRR )=NR' (where R, R and R’ asré 2bg4r ogen
or lower 10 al kyl), hydroxy, |ower al koxy, |ower alkylthio, acyloxy, |ower
al kyl sul fW@A12908wer al kyl sul fonyl, | ower al koxy-|ower al RET/EBIGEHIH ,

| ower al kyl sul fanyl, cycloal kyl sul finyl,__cycloal kyl sul fonyl, hydroxyi m no,
or | ower al koxyimno, which is optionaITyﬁksterlfled or antdated, | ower

al kenyl , , yl oxy, or sul famoyl which is optionally
substitutggﬁﬂgﬁﬁﬁggtlﬁﬁigﬁﬁ?15 with the proviso that, if Xis a single bond
and R3 is pyridinyl, R is not hydrogen, or nethyl; and their

phar maceut ExahplyI accept abl e acid addition salts. 2. Conpounds according to
claim1, wherein R3 is phenyl substituted in neta position by cyano;

hal ogen; or irnidazolyl, which is optionally substituted by | ower al kyl; or’

1,3 20 th| 0 Lt dr wer al kyl,
L.3,20 N SagL b ol te PRGNt LRl SR ot kol
which is optlonally substituted wth Iomer aIkyI tetrazolyl or

i soxazolyl, which is optionally substituted by | ower alkyn&ﬂﬁhkibnpounds‘
according to claim2, being 3-(4-Oxo-7-phenylethynyl-4,5-dihydro-3H benzo
[b] [ 4 2-yl)-benzonitrile; 25

4-(3-Ch or%c% é%?ig phenyl et hynyl - 1, 3-di hydro- benzo[ b] [ 1, 530

di azepi n- ZPWéered lactose

4- (3- I m daggl; nyl ) - 8- phenyl et hynyl - 1, 3- dihydro benzol

1, 4] di azepl n- %co&&gﬁﬂg 7- (4- Fl uor o- phenyl ) - 4- 0Xx0-4, 5- dlhydroqg%-benzo[b]
[1 4]d|azébdmwz¥wwm®h@@nzonltrlIe 30

8- (4- Fl uor 4-(3-imdazol - 1-yl - phenyl ) -1, 3-di hygf o- benzo[ b]
[ 4]d|aggbgﬁ%§¥h%£ﬁ¥§&%%lFluoro phenyl et hynyl)-4-(3- [ 1,2,4

trIaZOH0| -Magpésany lsieatet8- di hydro- benzo [b] [ 1,4] diazepin-2-¢he; 15 Apri
2004 WD 01/29012 PCT/ EPOQ 09554 - 139 : -

8- (4- Fl uor o- phenyl ) - 4- [ 3- (4- met hyl - i m dazol - | -yl ) - PRasy 81 %°%i hydr o-
benzo[ b] 11, 4] dlazepln 2 -one; 8-(4-Fluoro-2-nethyl-phenyl) -4-

(3- |n1dazdﬂ_2EL4ﬂ-phenyl) 1, 3-di hydro- benzo[b] [ 1, 4]di azepi n-2-one;

Tablets of the following composition are produced in a conventional manner:

15 : mg/Tablet
Active ingredient 200
Powdered. lactose 100
White corn starch 64

_ Polyvinylpyrrolidone 12
. 20 Na carboxymethylstarch ' 20
Magnesium stearate 4

Tablet weight 400

Example II

Capsules of the following composition are produced:



5 8- (4-Fl uoro- 2- hydr oxy- phenyl)-4-(3-imdazol -1 -yl - phenyl ) -15, Spriil bgadr o-
benzo[ b] {v 1. 4] di azepi n-2-one; .

8- (4- FI uol8® WERIA et hynyl ) - 4- (3-tetrazol - 1-yl - phenyl ) - 1, 3- BERFEIVSHenzo
[b] [ 1,4]diazepin-2-one; . 8-(2-Fluoro-phgnyl)-4- (3-[ 1,2, 3]

triazol -1-yl-phenyl)-1,3-di hydro- 10 benzo [b ] [ 1,4] diazepin-2-one;

8- (4-Fl uoro-phenyl)-4- [ 3 -(3 -nethyl-isoxazol -5-yl)- ph%%e]}gsule
-1,3-dithydro- benzo [b ] [ 1,4] diazepin-2-one; 8-(2,4- or o- phenyl)
-4- (3 - [ 1,2,3] triazol-1-yl-phenyl)-1,3-dihydro- benzo[b] [ 1, 4]

di azepi n- 2-emwe mgedend 3. bi f | uor o- phenyl ) - 4- ( 3- 0

[1,2,3]tri qgl%ta_ﬁm)éjla%g@yl )-1,3-di hydro- benzo [b] [ 1,4] diazegin-2-one;
8- (2- Fl uor q- phenyl) - 4-[ 3- (4- hydr oxynet hyl -t hi azol -2

yl ) - pheny| Mxracgstaliae sellulesszo [b] [ 1,4] di azepin-2-one; 2-{334

[ 7- (2- Fl dlorggphenyl ) - 4- ox6- 4, 5-di hydr o- 3H-benzo [b] [ 1,4] diazgpin-2-yl] -
20 phenyl]-ttiiazol e-4-carboxylic acid; 2-{3-

[ 7- (4- FI uorMdagnesigm jteaadsco- 4, 5- di hydr o- 3H benzo[ b] 11, 4] di azepin- 2-yl ] -
phenyl ] - 4- et hyl -t hi azol e-5-carboxylic acid (2- wl+) -i@fi de; and 4-
[ 3-(4,5-Dinethyl-4H[ 1,2,4] triazol-3-yl)- phe%@%ﬁém%éﬂéﬁt B
-8-(4-fluoro-phenyl)-1,3-di hydro- benzo [b ] [ 1,4] diazepin-2-one. 25 4.
Compounds according to claiml, in which R3 is thiophenyl, optionally
substituted with hal ogen, cyano; or pyridinyl, optionally substituted with
hal ogen, OrTHeLti%e ir@recﬁ&ﬁn@w&hga sBiEsE PiridlelsBe CthicHstili2ahdi8se3Rd the
2-[7-(4-Fl uoro-phenyl ) -4- oxo-4, 5-di hydro- 1 H- benzq['b].[1, 4] di azepi n-2-yl ] -

t hi opheHe- JREER ¢ pellwiosg arqhorpggsneouslyanied Mithae anothes; $948A 808 H benzo
[b] [ 1,4] tHérzRa thke An¥lnhagd¥siinth shRrAe afeddthiQ. tTHe fhal Al is filled into hard
[7-(2,4-D fl yoro- pgﬁnylf) -_q-‘h(ixq- 4, 5-di hydr o- 3H benzo[b] [ 1, 4]

di azepi n- 2-8f3fin capsitien olisgitapie M%ar bonitrile. 15 April 2004 WD 01/29012

PCT/ E1' 00109554 - 140



6. A nedi canment containing one or nore conpounds of any onelSofpril2ad4s | to
5 and pharnmaceutically acceptable excipients. 7. A nedicanent according to
cl ai m 6 f &0 HP01% eat nent or prevention of acute and/ or CcREBEPB0/09554

neur ol ogi cal disorders including psychosi S _schi zophrenia, Al zheiner's

di sease, 5 cognitive disorders and rrermrly deficits. 8. A process for
preparing conpounds of fornula | as defiped . in claiml, which process.
conprises reacting a conpound. of fornul f RRX,.NH2 Ill with a
compound of formula IV or IVa 10 GO O or R3,)IC®2R R OV WA wherein R

is ethyl on babiouns of fBRe@fdriufifie as defined in claiml and Y is an
am no protecting group, to a conpound of fornmula 1. OO N R3 H NHBoc

1 15 which subsequently undergoes deprotection of the am no group and
cyclization, to obtain a conpound of formula I of claim1. 9. A conpound
according to any one of clainms 1-5, whenever prepared by a process as
clainmed in claim8 or by an equi vaIF9nt met hed. oLo April 2004 WO 01/29012
141 PCT/ EPOO/ 09554 ~X Nj

N= s

R

5 wherein i
X is a single bond or an ethynediyl group, wherein,
in case X is a single bond, -

R! is hydrogen; halogen; nitro; lower alkyl; halo-lower alkyl; alkoxycarbonyl; lower
cycloalkyl, optionally substituted with oxygen; benzoyl, optionally substituted with lower
10 atkyl, halo-lower alkyl, or halogen; phenyl, optionally substituted with halogen, hydroxy,
lower alkyl, halo-lower alkyl, lower cycloalkyl, or lower alkoxy, halo-lower alkoxy, or
cyano; styrenyl; phenylethyl; naphthyl; biphenyl; benzofuranyl; or 5 or 6 membered
heterocyclic ring, optionally substituted with oxo, benzyloxy, benzoyl, methanesulfonyl,

benzenesulfonyl, or acetyl;
15 in case X is an ethynediyl grouia,

. R'is hydrogen; lower alkyl, optionally substituted with hydroxy; halo-lower alkyl; lower
cycloalkyl, optionally substituted with hydroxy, lower alkyl, halo-lower alkyl, lower alkoxy,
halo-lower alkoxy, or halogen; lower cycloalkenyl, optionally substituted with lower alkyl,
halo-lower alkyl, lower alkoxy, halo-lower alkoxy, halogen, or oxo; lower alkenyl; phenyl,

20 optionally substituted with halogen, lower alkyl, halo-lower alkyl, lower cycloalkyl, lower
alkoxy, halo; 5 or 6 membered heterocyclic ring, optionally substituted with lower alkyl,
halogen, oxo, benzyloxy, benzoyl, methanesulfonyl, benzenesulfonyl, acetyl, pivaloyl, tert.
butoxycarbonyl, or tert. butylcarbonyl; or benzofuranyl;

R’ is phenyl; pyridine; thiophenyl or thiazolyl, which are optionally substituted by halogen,
25  cyano, nitro, azido, hydroxy, carboxy, morpholine-4-carbonyl, carbamoyl, thiocarbamoyl,
N-hydroxycarbamoyl, trimethylsilyl-ethynyl, or from lower alkyl, lower alkynyl, lower




10. The use of one or nore conmpounds according to clains 1 %oA®milaedd or one
or nore of their pharmaceutically acceptable acid addition salts for the
manuf act W8 %#£901%edi canents for the treatment or preventi FFBEPW¥Eses.
11. The use according to claim 10 for thesgreatnent or prevention of acute
and/or chronic 5 neurological disorders including psychosis,

schi zophr egikaxy, NaFIRiwee kik§l, dilsRasakylGagithiihae-Arsaylabwerdllylmimycrbonyl, |
deficits. 12. Conpouynd _accor di ng to ¢claim1, V\/Iierel n IS pyri j}l}{ae ]
optional | y ighn? ehteeplipubsttated by aRUpRdOUFAIRHA I FERYRIAG BXO-AHH B ng
8- (14- Fl uor gy anexfl1BwBYalkylfiniéd, & carboxy which is optionally esterified or amidated; or a 5-
I m dazol - 1-yl - pyrj di n-4- )LI -1, 3-di hydr obe,nzgi1 b]D [ 1, 41]) di azepi n- 2- one.
. membeéred aromatic heterocycle which 1s optionally substituted by amino, lower
5 alkylamino, acylamino, oxo, hydroxy, lower alkoxy, lower alkylthio, carboxy which is
optionally esterified with lower alkyl or amidated with lower alkylamino which is
eventually substituted by hydroxy, or lower alkyl which is optionally substituted by
halogen, hydroxy, amino, lower alkylamino, acylamino, or amidino, which is optionally
substituted by lower alkyl, -C(NRR")=NR" (where R, R' and R" are hydrogen or lower
16 alkyl), hydroxy, lower alkoxy, lower alkylthio, acyloxy, lower alkylsulfinyl, lower
alkylsulfonyl, lower alkoxy-lower alkylsulfanyl, lower alkylsuifanyl, cycloatkylsulfinyl,
cycloalkylsulfonyl, hydroxyimino, or lower alkoxyimino, which is optionally esterified or
amidated, lower alkenyl,-oxo, cyano, carbamoyloxy, or sulfamoyl which is optionally
substituted by lower alkyl,

15 with the proviso that, if X is a single bond and R?is pyridinyl, R' is not hydrogen, or
methyl;

and their pharmaceutically acceptable acid addition salts.

2. Compounds according to claim 1, wherein R’ is phenyl substituted in meta position by
cyano; halogen; or imidazolyl, which is optionally substituted by lower alkyl; or 1,3-
20 thiazolyl which is optionally substituted by hydroxy-lower alkyl, carboxy, or ~CO-NH-
| (CH,),OH; 1,3-oxazolyl; 1,2,3-triazolyl; 1,2,4-triazolyl which is optionally substituted
with lower alkyl; tetrazolyl; or isoxazolyl, which is optionally substituted by lower alkyl;

3. Compounds according to claim 2, being

3-(4-Oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b] {1,4] diazepin-2-yl)-benzonitrile;
25 4-(3-Chloro-phenyl)-8-phenylethynyl-1,3-dihydro-benzo[b][1,4]diazepin-2-one;
" 4-(3-Imidazol-1-yl-phenyl)-8-phenylethynyl-1,3-dihydro-benzo[b][1,4]diazepin-2-
one;
3-[7-(4-Fluoro-phenyl)-4-oxo0-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-y]]-
benzonitrile;
30 8- (4-Fluoro-phenylethynyl)-4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-
benzo[b]{1,4]diazepin-2-one;
8-(4-Fluoro-phenylethynyl)-4-~(3-{1,2,4] triazol-1-yl-phenyl)-1,3-dihydro-
benzo[b]{1,4]diazepin-2-one;
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8-(4-Fluoro-phenyl)-4-{3-(4- methyl -imidazol-1-yl)-phenyl]-1,3- dxhydro-
benzo[b]{1,4]diazepin-2-one;
8-(4-Fluoro-2-methyl-phenyl)-4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one;
8-(4-Fluoro-2-hydroxy-phenyl)-4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-
benzo[b]{1,4}diazepin-2-one;
8-(4-Fluoro-phenylethynyl)-4-(3-tetrazol-1-yl-phenyl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one;

8-(2-Fluoro-phenyl)-4-(3-{1,2,3}triazol- 1-yl-phenyl)-1,3-dihydro-
benzo{b][1,4]diazepin-2-one;
8-(4-Fluoro-phenyl)-4-[3-(3-methyl-isoxazol-5-yl)-phenyl}-1,3-dihydro-
benzo[b}[1,4]diazepin-2-one;
8-(2,4-Difluoro-phenyl)-4-(3-[1,2,3]triazol-1-yl-phenyl)-1,3-dihydro-
benza[b]{l ,4]diazepin-2-one; .
8-(2,3-Difluoro-phenyl)-4-(3-(1,2,3]triazol-1 -yl-phenyl) -1,3-dihydro-
benzo[b]{1,4]diazepin-2-one;
8-(2-Fluoro-phenyl)-4-{3-(4-hydroxymethyl-thiazol-2-y1)-phenyl]-1,3-dihydro-
benzo{b][1,4]diazepin-2-one;
2-{3-[7-(2-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-yl]-

_ phenyl}-thiazole-4-carboxylic acid;

2-{3-{7-(4-Fluoro-phenyi)-4-oxo-4,5- d1hydro-3H-benzo[b][l ,4)diazepin-2-yl}-
phenyl}-4-methyl-thiazole-5-carboxylic acid (2-hydroxy-ethyl)-amide; and”

~ 4-[3-(4,5-Dimethyl-4H-[1,2,4]triazol-3-y1)-phenyl]-8-(4-fluoro-phenyl)-1,3-dihydro-

benzo[b][1,4}diazepin-2-one.

" 4. Compounds according to claim 1, in which R’ is thiophenyl, optionally substituted with

halogen, cyano; or pyridinyl, optionally substituted with halogen, or cyano.

5. Compounds according to claim 4, being

2~[7—(4-Fluoro-phenyl)-é-oxo-4,5—dihydro-1H-benzo[b].[1,4]diazepin—2-yl]-
thiophene-3-carbonitrile;

4-(4-Oxo-7-phenylethynyl-4,5-dihydro-3H-benzo{b] [1,4]diazepin-2-y})- pynd.me-z—
carbonitrile; and
4-[7-(2,4-Difluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b][1,4) diazepin-2-yl]-
pyridine-2-carbonitrile.
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6. A medicament containing one or more compounds of any one of claims 1 to 5 and
pharmaceutically acceptable excipients.

7. A medicament according to claim 6 for the treatment or prevention of acute and/or

chronic neurological disorders including psychosis, schizophrenia, Alzheimer’s disease,
5 cognitive disorders and memory deficits.

8. A process for preparing compounds of formula I 25 defined in claim 1, which process
comprises reacting a compound of formula III

' NHY
I

with a compound of formula IV orIVa

10

> o
RsMO or Ra/u\’cozR

v iVa

wherein R is ethyl or buthyl, R, R> and X are as defined in claim 1 and Y is an amino _

protecting group, to a compound of formula IL
o O
« ”J\)Lﬂs

1

R~

NHBoc
I

15 which subsequently undergoes deprotection of the amino group and cyclization, to obtain
a compound of formula I of claim 1. .

9. A compound according to any one of claims 1-5, whenever prepared by a process as
claimed in claim 8 or by an equivalent method.
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10. The use of one or more compounds according to claims 1 to 5 and/or one or more of
their pharmaceutically acceptable acid addition salts for the manufacture of
medicaments for the treatment or prevention of diseases.

11. The use according to claim 10 for the treatment or prevention of acute and/or chronic
5 neurological disorders including psychosis, schizophrenia, Alzheimer’s disease,
cognitive disorders and memory deficits.

7

12. Compound according to claim 1, wherein R? is pyridine optionally substituted by a
5-membered aromatic heterocycle, and being 8-(4-Fluoro-phenylethynyl)-4-(2-
imidazol-1-yl-pyridin4-yl)-1,3-dihydrobenzo[b][1,4]diazepin-2-one.



