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Xis as nd or an ethynediyl group, wherein, 5 in case S a single
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butyl car bonyl ; or benzofuranyl; MD 01/29q12 PCT/EPCE¥09554 -2 RBis
phenyl ; pyridine; thiophenyl or thiazolyl, which are optionally substituted
wi th hal ogen, cyano, nitro, azido, hydroxy, car boxy,

mor phol i nehdeegrar bonyl , carbanoyl, thiocarbanoyl, N hydroxycarbanoyl,
trimethylsilyl-ethynyl, or fromlower alkyl, |ower :

X is a single bond or an ethynediyl 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, halo-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 Xis an eth);nediyl group,

R'is hydrogen, lower alkyl, ophonally substituted wnth hydrory, halo- lower alLyl lower .- j N

15 cycloalkyl, optionally substituted with hydroxy, lower alLyl 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, -
optionally substituted with halogen, lower alkyl, halo-lower alkyl, lower cycloalkyl, lower -
alkoxy, halo; 5or 6 membered heterocyclic ring, optionally substituted with lower alkyt,

20 halogen, oxo, benzyloxy, benzoyl, methanesulfonyl, benzenesulfonyl, acetyl, pivaloyl, tert. -

butoxycarbonyl, or tert. butylcarbonyl; or benzofuranyl;
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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



WO 01/ 29012 PCT/ EPOQ 09554 -3 chem cal conpounds, these eight receptors
can be subgipgigedzi nto three sub-groups: nGluRl and @ URSCPRPGRAEs4O 9r oup
I, mMduR2 and md uR3 belong to group Il and m3d uR4, m3d uR6, nd uRr7and

n3d uR8 belong to group I1l. Ligands of neBabotropic glutamate receptors

bel onging to the group Il can be used for the 5 treatnent or prevention of

acut e and/ sheminabeomperndsothetsieight rerepiorsicandesubdivided jntp thess sub-groups:
schi zophr e@ﬁlu}ﬁ' £ lissbéi'éfg%?‘?m;fﬂ%lhﬁi &nd nyG#S ﬁ:%loﬁg‘éo TYand
rcathorns "I n t

deficits. er treatable 1ndr FCOnnection refr ettt of ed
brai n functmGhRdamfduReymGluRyand mGluRébelong togreumBEpl ants, poor: bl ood
supply to the brain, spinal cord injuries, head injuries, hypoxia caused
by pregnan ' A0 [ )

hcatt and ErSe DR Shops U RRalbARplotFBilbh g [ BRfnp M EAH B e B e

| at er al cltesatment orpagvention efastitd andéen shzonip peyvobygicabdisondaysisntleas psychosis,

reti nopat hy,.:,.di hj ' | : ' i y nedi canents
as well as)églg% |@P@%§M&%ﬁgﬁkf§%@%’g lﬁ{d}’%ng(%ljgkgggp %%%%?;ﬁ ﬁ ﬁﬁsgtions, such

as e.g. nuscle spasns, convul sions, mgraine, urinary incontinence,

ni coti ne ad¥her wrepiablepidisationsiathisiconnechinn e spstrigtedibrainfundipaicrpediby and 15
depr essi On%zgggbg&faﬁpﬂi orl tifhsPhARS or'bméﬂ%#:gl} t8the &QfH?gMHQScoEH inh I AQd!
and their pharmateutically ccept abl e sal er_se and as pharfraceutjcally
active subdmisFieesyPetitrrushhblpregrancs, cardiscnreehend byreglysernain. thep trepfable
conmpoungts iifdigf{ons A GRoMik bhd hiRe gmmam%aﬁv@ ch&r@&,!a&n\yl&%?l-!ﬁtlét@ﬁl scietoli€! |

as the use of the conpounds in_actordance Wi th the_ invention in 20 the
control or (pESvéementia eaused byAIEXS syednjuries retingpathsh idiepashic parkdnsogism or
respect i velyrigd Ohish) Gaustd Bftedic et 1004] SARRIORY WHRS 162 B Miitambee! €1 1 ed
conpounds k%(r f'oérarrbs?lg [usarg)dt holse fn \%ﬁ‘?clﬁ R3 i1 s_phenyl s'ubs{g?tute in meta
posi ti on byleBsiensy fupgtiosgemch ave-g.muesslespasms, opnvaleions, igraisadirinans ubst i t ut ed
by | ower ali&bhﬁf,a{ce, icSritd B @on! o#%e%hdi‘cﬁo&%k&%ﬂlvbﬁﬁi D3 de}isqn@y

hydr oxy-1 ower al kyl, carboxy, or - NH 25 ('CH2) O0H, 1, 32 oXazo yl;
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di azepi n- 2 _ag,qe?gag 4TS¢ pRd as pharmaceutically active substances, their manufacture,

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,),0H; 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;

The following are examples of such compounds:

3-(4-Oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-yl)-benzonitrile;
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)-4-0xo-4,5-dihydro-3H-benzo[b] [1,4}diazepin-2-§'l]~benzonitri1e;
8-(4-Fluoro-phenylethynyl}-4-(3-imidazol- 1-yl-phenyl)- 1,3-dihydro-
benzo[b] [1,4]diazepin-2-6ne;



4- ( 3- Chl or o- phenyl ) - 8- phenyl et hynyl -1, 3-di hydro-benzo [b] [1, 4)
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benzo [b] 2lonk; 4] di aZﬁpl n- 2 oneI 8- E}Z Fl ijorolpgegylh) d4- 20 b (6] |
hyd hyl -t 2 - | ro- enzo
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(b] [ 1, 4],‘,_,%0@;]?[)4]&&-3&,}_2 oagenyl ]- th| azol e- 4- carboxylic acid,

15 8-(2,4-Difluoro-phenyl)-4-(3-[1,2,3]triazol-1-yl-phenyl)-1,3-dihydro-
benzo[b][1,4]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-yl)-phenyl]-1,3-dihydro-

20 benzo[b][1,4]diazepin-2-one;
2-{3-{7-(2-Fluoro-phenyl)-4-ox0-4,5-dihydro-3H-benzo[b][1,4) diazepin-2-yl] -pheﬁyl} -
thiazole-4-carboxylic acid;
2-{3-[7-(4-Fluoro-phenyl)-4-oxo-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 I, 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[b}[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-dihydro-3H-benzo[b]}[1,4)diazepin-2-yl)-pyridine-2-
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[ 1, 4] di azepi n- 2-one; Conpounds of fornmula I, in V\:hi ch R3 is thiophenyl,
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e %Qfﬁ%%ihbﬂ“ﬁ?ﬂ’%m‘ﬁ% R e e e
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used in they éﬁﬂf*t?wi‘?%& t’wlﬂ%ﬁ@éégeﬁhaﬁkgﬂsna%&&fa%@tacggxy A

saturated hydrocarbon re ues wt carpboh atons, pre

car bon ato r‘b’aﬂc}g‘-‘dcﬂmdgmm hdrocaghory residnesiwish ¢t7 carbqsy aspipss, preféerabliewithRet The
t " it t d t t ht -ch
erm qgver éﬁ’ﬂ'&ns, gﬁgfgg%étﬁﬁﬂg} Bi:(ﬁ,%gls'%ﬂﬁrﬂ(g I on denotes straig chai n

or branche unsaturate es Wwth 2-7 carbon atomns,
preferably with 2-4 1o carbon atoms, such as ethyn n- propynyl and t he
li ke. The tEratermolpuer exclaaal iused lm@e@mﬁn&éfécrmt@@ﬁ;p sydlic satumtedienot es

cyclic sat ‘&Eﬁ&@&rb&b’f&ﬂﬁ&rﬁﬂpﬂsﬁiﬁmﬁﬁo&{st e ra@lﬁ%&l@@'&axﬁbﬂ%m@%@éh%am y

with 3 carbon atons, such as cycl opropyl %e t'erm "l ower al koxy® denotes
a | ower al kklopeasyliue in the sense of the foregoing 15 definition bonded
via an oxygen atom

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-yl; 1,3-thiazol-2-yl, 1,3-thiazol-4-yl,
1,3-thiazol-5-yl; 1,3-oxazol-2-yl, 1,3-oxazol-4-yl, 1,3-oxazol-5-yl, 1,2-oxazol-3-yl, 1,2-
oxazol-4-yl, 1,2-oxazol-5-y}; 1,2,3-triazol-1-yl, 1,2,3-triazol-4-yl, 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-oxadiazol-5-

25 vl, 1,2,3-oxadiazol-4-yl, 1,2,3-oxadiazol-5-yl; 1,2,4-thiadiazol-2-yl, 1,2,4-thiadiazol-3-yl,
1,2,4-thiadiazol-5-yl, 1,2,3-thiadiazol-4-yl, 1,2,3-thiadiazol-5-yl; tetrazol-1-yl, tetrazol-2-yl,
tetrazol-5-yl;

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

manufactured according to the following methods:
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(TFA), in an inert solvent, like for example dichloromethane (DCM). The reaction is

preferably carried out at temperatures between 0 °C and 50 °C. It may be advantageous to

TR TR

O,

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

RN _ 0
X NH, /[Oj\/co R toluene ‘\ ' u 3
. + 3 \ or R® N R
NHBoc R reﬂux \©:H
NHBoc

general

m v va - PO I

R = Et, Bu'

15 Compounds of general formula I, 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 II can also be prepared by for example
20  reaction of a compound of general formula III with a 8-ketoester (general formula IVa), in

. 3. v . .. . . .
which R is as described above using the same conditions as described for the reaction with
the dioxinones.
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According to scheme C, compounds of general formula III 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 respective compounds can be found in the
experimental part.

ST -



KOAc, Pdd 2(PPh32 ArB(OH)2 dioxane, 100 C CO, Pdd 2(PPh3)2 then ArB(OH) 2
(Bu3Sn) 2wikaa@@so1dr - X Na2CO3 or Pd(1J)-salt, PPh3 Pd(PPh3) fcanimoless4s

PdC12( PPh3) 2 base tol uene, 60 C general general general procedure
procedure C B procedure D Bu3Sn NO2 Ar8X ArCl Pd(PPK )4 / NHBoC Pd(PP 4
general VI 0\ NOZ procedure R NO 2 X. KOTY | / general i. v NHBoc
procedure / NHBoc E Pd(PPh)4, uUd V I\ NO2 L&NHBOC VII reduction
by (GP G: a.) catalytic hydrogenation wth Pd/C or Raney-Ni b.) SnCl2 .

2140 R\ NH2 c ) Mo, NHAC  NHBOL | yb, According to schegue C, pgpnpounds of
gener al fOI‘mJ|ﬂ‘2I.D_JA§LCJ:bR' @ as®described ahove fo mpéunds wher e
X is a single bontNKAN Naoa@r epared ~RM, di f Geleaibrobddtiees 1 NHBRc

i odo- conpound | X, depentd®fg on the naf ure of . As shown in schenme C, the

key X

GP A, method a: diphosgene, EtOAc, 77 °C; then t-BuOH
GP A, method b: Boc,0, Cs,CO,, 2-butanone, 52 °C

GP A, methed c: i) Boc,0, DMAP, THF; ii) 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 Scheme E
Rl—==
. 1
PACHL(PPhy),, PPh, R A
o
THE EtOH
NHBoc e NHABoc 0% Nree
- general x1 general Illa
pebcedare 1 . procedure
F RL-X G, method b
o PACL{PPhy), PPy | general
MeSi—== Cul, EtN procedure
PACL(PPhy),, PPh, iy F
Cul, ELN 80°c
THF, 50 °C
general H
proc:dure \C[NOZ
then - '
NaOH, MeOH NHBoc
: Xn

According to scheme E, compounds of general formula IITa 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 -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

10 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:

ETe
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Still another way to prepare compounds of general formula I is the reaction of 4-aryl-8-
5 iodo-1,3-dihydro-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
R1—==
PdCL{PPh,),, PPh Rl
THF, DMF .
N= 5o o
7 60-80 °C N =
general
Id procedure I
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
into a 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, schizophrenia, 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
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The compounds of formula ] and pharmaceutically acceptable salts thereof can be used as
medicaments, e.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 salts thereof can be
processed with pharmaceutically inert, inorganic or organic 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 are, 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 or a
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 I or pharmaceutically -
acceptable salts thereof and, if desired, one or more other therapeutically valuable
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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),
15 497-504). |

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 pM or less. In the table below are described

some specific pKi values of preferred compounds

Compound Ki mGlu2 (uM)

3-(7-Iodo-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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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-oxo0-4,5-dihydro-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
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Transfection and cell culture

cDNA encoding the rat mGlu2 receptor protein in pBluescript II was obtained from Prof.
S. Nakanishi (Kyoto, Japan), and subcloned into the eukaryotic expression vector pcDNA
I-amp from Invitrogen (NV Leek, The Netherlands). This vector construct (pcD1ImGR?2)
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-
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’-atcactgcttgggtttctggcactg-3’ and 5'-
agcatcactgtgggtggcataggage-3’ in 60mM Tris HCI (pH 10), 15mM (NH,),S0,, 2 mM
MgClz, 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.
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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
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15 10 ml of Ultima-gold scintillation fluid (Packard, Ziirich, Switzerland), the radioactivity
was measured by liquid scintillation in a Tri-Carb 2500 TR counter (Packard, Ziirich,
Switzerland). ‘

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
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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 continued 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 mL, 1100

20 mmol) was added dropwise. The mixture was stirred at 0 °C for 2 h, poured into 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-i0do-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. Chem. 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 %).
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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 mmol), the
arylboronic acid (4.5 mmol) and PdCl;(PPhs), (2 mol%) was refluxed in 1,4-dioxane (25
mL) and 2M Na,COs-sol. (7.5 mL) [or alternatively with 1M NaHCO;-sol. (7.5 mL), LiCl.
(6.0 mmol) and kPth)4Pd (3 mol%}) in DME (30 mL); also possible with Et;N (9.0 mmol),
Pd(OAc); (3 mol%), PPh; (6 mol%) 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,O (25 mL) was added and the product was extracted with ether or EtOAc (3x30 mL). -
The combined organic layers were washed with brine (50 mL) and dried over Na,SOy.
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.



Swtzerland). Data analysis. The inhibition curves were fitted with a four
par anmet ayobo®oesti ¢ equation giving 1C50 20 val ues, and PciriEPowessss ci ent s.
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(4-i odo- 2-ni tro-phenyl)-carbam c acid t¥t.-butyl esters from 4-iodo- 2-
nitroaniiines, 25 Method a To a solution of diphosgene (4.1 ni, 34.1 mol)
in Et OAc ExamplaBl at 0 ' *C was added a solution of the 4-iodo-2-nitroanUine
(45.5 Mol ) in EtQAc (200-500 nL), and the mxture was heated to refl ux

for 18 h.y Nﬁdﬁ&?@ﬂiﬁdﬂﬁ heSPARIL chibaMAC A rO- DR eeter  Drown sol id, which
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was puri fsplé@(W@gl-i ca gel colum chromatography with hexane/ Et OAc to give
the (4-iodo- 2-nitro-phenyl)-carbamc acid tert.-butyl ester as a yell ow

solid. MaIBoBN) 319&@\45151)%;%1?731@—1@9“{244 odo-2-nitroaniline (142 mol) and
cesium carbonate (55.5 g, 170 5 mmol) in 2-butanone (740 nlL) was dropw se
added a sol ut'io of Boc20 (37.8 g, 173 mmol) in 2-butanone (170 nL) and

t he resuhﬁ%ﬁ%ture was stirred at 52 C for 26 h. The solvent was
~renoved in vacuum the residue was treated with a m xture of H20 (240 nl)

and MeOH (g 24itrord-thiopHers 3tyl-phérgd)-varbamiveachheert(-Butyl Q€. M . ) . The conbi ned
hexane | ayer was washed wth brine (200 nL) and all aqueous |ayers were

tr d wi h 00 10 nmi). All . [ dried
over  poGIPH Partd e T ok ai i ERH O I TR ERE Al R ©
or ange sd@-thdopheaklbdronizacidlactdrding toythsgdnieeA pesdedarel BiObtained as a yellow solid
(326 mg).

MS (ISN) 319 [(M-H)'].
Example B3
(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 Al) 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.



chr omat ogr aphy wi th hexane/ Et OAc to give the

(4-iodo- 2-wolotmembenyl ) -carbamic acid tert.-butyl ester apcpe¥fldossy solid.
Met hod ¢ 15 To a solution of the 4-iodo-2-nitroaniline (550 mmol) and DVAP
(1.22 g, 10 mol) in THE (1000 nL) at 231%C was dropw se added within 70
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into icecold sat. NaHCO3-sol., -extracted with DCM washed with brine and

dried over WB$EN 314 IR 189-121c.sol vent in vacuum left a dark brown solid
(199.71 g) which was coated on silica gel and purified by silica gel

col um chr tography with hexane/ Et CAc to give the
(4-i odo-%-Mnyl )-carbami c acid tert.-butyl ester as a yellow solid.
25 Exanple Al (4-1o0do-2-nitro-phenyl)-carbamc acid tert.-butyl ester.

Prepared t la-Fuias-Ba)d-gitio-shiendt)i cthamdic ALl ka6 butylestet. 12. 0 g, 45.5 mol
prepared from 2- nitroaniline according to WIson, Geral d; Hunt,

J. |
Frederick A J.,Ch 1983,, 36 317-25;, CAS-Ng. [20691-72- ith
(i phosgone TEAPSFeR oM a2 o hepy Dyea eB i Pt e ORI Af Lot

with tert. -fitsekB-bdronit dcid fccoidiy & the @endril procedust BIDBtainkd as aly6R@Eebolid
procedure 5%‘3{5&” a). Obtained as a yellow solid (8.23 g, 82 %9. WO
01/ 29012 P 09554 -17- M5 (ElI) 390 (M+); np 92-94 C. Exanple A2
(4-1sopropyl -2-nitro-phenyl)-carbamc acid tert.-butyl ester. Prepared from

4-i sopr opy|MS (ISP) B2m(M-+NE, X A 337, [(MB&) Y e W) 110Cr eacti on with .Boc20 5 -

and cat. DVAP in THF, followed by treatnment with TFA in CH2C 2 according to

the gener oI ure A (nethod c). Ohtained as a yellowoil (14.1 g). M
(EI') 280 (M. npl e A3

(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 A1).and
1-naphthylboronic acid according to the general procedure B. Obtained as a yellow foam
15 (1.0g).

MS (ISN) 363 [(M-H)}; mp 60-66 °C.
Example B8
(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 B9

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

T ¥
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aryl boronic acid (4.5 muvol) and PdC12(PPh3)2 (2 nmol %9 was refluxed in

1, 4- di oxane 51 ) and 2M Na2CO3-sol. (7.5 nL) [or alternatively with 1M
NaHCCB§sﬁj—‘lélﬁe—%—w‘.a ), Lid. (6.0 mmol) and (Ph3P)4Pd (3 nol.% in DVE (30

m.); al so possi ble with Et3N (9.0 muvl ), Pd(QAc)2 (3 nol %, PPh3 (6 nol %
in DVF (1Q'-FluoreB-niftto-Kiphenyl-dtyl)-tarbamib aeil tect.-Botytestgrl et e conversi on of the
i odide. The m xture was transferred into a separating funnel, H20 (25 nlL)

was added, and e duct s extracted wth .ether o t QAC 0 ) .
The conbi FiERergH BaRT (L ToUSa- B BEAAC e idiintbofhe e kamae Ay ol o
Na2SO4. ZRéuoorcbenzehe bbmomioidcid atcokdifig tathegendralprotaduee ByvDbrainedasa gellaw i ed by
silica gel fﬁ%k gn) chromat ogr aphy wi th cycl ohexane/ et her or

cycl ohexasr?«l-} TRet o give the title conpound. WO 01/29012 PCT/ EPOQ 09554
-18- Exanple Bl (4'-Methoxy-3-nitro-biphenyl-4-yl)-carbam c acid

tert. -ibutMS (E8N)&31 [vielil;edp 18183 2C.i 0odo- 2- ni t r o- phenyl ) - carbanic acid
tert.-butyl ester (Exanple Al) and 4-nmethoxyphenyl boronic acid according

to the gw%medure B. Obtained as a yellow 5 solid (637 ng). M5
(I'SN) 34 ; nmp 107-109 C. Exanple B2 '

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

Prepared from (4-iodo-2-niti'o-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.-buty] 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 B13
(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 A1) and
4-fluoro-2-methylbenzene boronic acid [CAS-no. 139911-29-8; prepared from 2-bromo-



(2-Nitro-4-thiophen-3-yl -phenyl)-carbamc acid tert.-butyl ester. Prepared
from (4-i qp@or290hi r o- phenyl)-carbamc acid tert.-butyl estgiyfhoomeise A )
and 10 3-thi opheneboronic acid according to the general procedure B.
btained as a yellow solid (326 ng). Ms2l-SN) 319 [(MH)-1- Exanple B3
(4-Furan-2-yl -2-nitro-phenyl)-carbamc acid tert.-butyl ester. 15 Prepared
from (4-i odoflzenctalueneliyenegdtionovitloaibiuli #tci78 *Cdollowdd iy treatment withB(DMep Al )

and furan- Ee al ned as
anor ango. SBsabl o At g i dndetiio Rt §7BPRIRAy A IR0 7
(4' - Et hyl - 3old (X.BL ). phenyl - 4-yl )-carbanmic acid tert.-butyl ester Prepared
from (4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl ester (Exanple Al)
and 4-et hyl |§ﬁﬂ§ monl c acid according to the general procedure B.

bt ai ned as ra & solid (689 ng). M5 (EI) 343 [(MtH){}; np 94-99 C.

25 Exanple B5 (3-N tro-biphenyl-4-yl)-carbamc acid tert.-butyl ester. WO
011290125 PEramplEBI0554 -19 Prepared from (4-iodo-2-nitro-phenyl)-carbamnc
acid tert.-butyl ester (Exanple Al) (994 ng, 2.73 mmol) and phenyl boronic

2 bri gnt yetmaeler %"%’“’W R L kR i g e T

B6 (4-Furan-3-yl-2-nitro-phenyl)-carbamc acid tert.-butyl ester. Prepared

from (4-i odsepared from.( 6ﬂe¢®12)m araimvlo}caré?an@ aid tertnbugyl egter dixampleiaada) )

and  furany3ahep90 h-ES eBHoSPE Nz EME VoPoril 8cil $pepaled o R Hbfot-Atbigabned as.

an .orange solid
(methoxymethoxy)benzene (CAS-no. 162269-78-5) by reaction with n-BuLi at ~78 °C

10 followed by treatment with B(OMe); and subsequent hydrolysis] according to the general
procedure B. Obtained as a yellow solid (0.96 g).

MS (EI) 392 (M").
Example B15
(2',4'-Diftuoro-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

15 Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example Al) 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.

AT



lo M5 (1SP) 322 [(M:NH4) +] and 327 [(MtNa)*]; np 105-110 C. Exanple B

(4- Napht W& @/@9012y| - 2- ni tr o- phenyl ) - carbanic acid tert. - bubgI/ER®I08554
Prepared from (4-iodo-2-nitro-phenyl )-cg&bam’ c acid tert.-butyl ester
(Exanmpl e Al') and 1-napht hyl boronic aci@“according to the general procedure

B. ot ai Il ows f9am 1 -0 . .MS.(]S 3.1 -1 60- 66
& Bxanpl SeBATAE (k380 I W bRt Sactnis Seid {or Bl et (hcahenté AlFand 00
ester. Pr2patifidorobenzefid borhic Riddcondinganthe genaralyrotaduee BAOObRided-abut y!

ester (Ex lLe fl)( %gd 20 3-net hoxyphenyl boroni ¢ acid according to the
gener al p?egi@gdsﬁlg %’ tained as an orange solid (818 ng). M5 (ISP) 345
[(MrH) +], 362 [ (MrNH4) +] and 367 [(M+Na)+],; np 104-107 T. Exanple B9

(3- Ni t r o- MIS-(ISN} B4j{dixel)omp-104fGenyl - 4-yl ) -carbanmic acid tert.-butyl

ester. WD 01/29012 PCT/ EPOO/ 09554 -20 Pr epa[)ed }‘rom (Ex e Al ;
4-1 0dQ- 2p i enyl)-carbamc acid tert.-butyl ester anpl e an
E1-(tri ?I u%irgéé%wy) %eZ\zene boronic acid according to the general procedure
B. Obtained as an orange solid (569 ng). M5 (ISN) 397 [(MH)-]; np 145-147
C. 5 Exalf-Bensofusa0-2-g-2-Rittmwpheryl)ncarbamisiapidetast-buty) éstercar bam ¢ acid
tert.-butyl ester. Prepared from (4-iodo-2-nitro-phenyl)-carbamc acid

.-b ¢ X3 . 2= | Ic.aci d, accgrdi ng
o the gencPardaross ELR £ ited pREG Crbhii®l SRFRECREP A BBl A 58 5
(1SN) 33 1bwmh4§npr,l-2nlrpr93ira§id31cqordir®¢artb¢ gen@ral procedure B. Obtained as an
(3" -Fl Uor&aﬁger‘iotl{dc{ﬁi Qﬁgnyl -4-yl)-carbam c acid tert.-butyl ester. Prepared

from (4-iodo-2-nitro-phéenyl)-carbamc acid tert.-butyl ester (Exanple 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 A1) (3.64
g» 10 mmol) and 2,3-difluorobenzene 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 tlc indicated complete conversion of the iodide
25  [cf. Tetr. Lett. 1997, 38, 3841-3844]. After addition of the aryl halide (4.0 mmol),
PdCl(PPhs); (3 mol%) and 2M Na,CO;-sol. (7.5 mL) the mixture was stirred at 100 °C
until tic indicated complete conversion of the intermediate boronic ester. The mixture was
transferred into a separating funnel, H,O (30 mL) was added and the product was



3-fl uorobenzene boronic acid according to the general procedure B. Obtained

as a yell quoraeol id (3.87 g). M5 (ISN) 331 [(MH"],; nppedymEPoodesss Exanpl e
B12 (4' - Fluoro-3-nitro-biphenyl-4-yl)-carbamc acid tert.-butyl ester.

Prepared from (4-iodo-2-nitro-phenyl )-ca‘rzé"a'rri c acid tert.-butyl ester
(Exanple Al) and, 20 4-fluqQrobenzepe r,Qni ¢ gaci d, accarding to th engra
procedur e EXUGE#@LM&F% %WFWSQB&%&%"@%"@?@ °rﬂ§"6fa§ﬁ§“§§iwf I'—’ﬁ’ﬁ :
?B, 1IE; |5 167 b'zliine (Eﬂ(ﬁﬁilﬂ) gﬁ@lﬁed over l\g]astT. RAefmolval of thebsol\_rent left abrown resiclloue, wlhich

‘- Fluoro-2'-net -3-nitro-pi nyl - 4- - cgL,ba acid.tert.-buty
ester. 25 %W’@GHPVW&@F@&B‘RQ&{KWY%%WSME%EW e tert . - but yl
ester (Exarg%lgh&a),em@gj\cﬂogilvélg{eqiﬂ%-camphuh&enzene boroni ¢ acid [ CAS-no.
139911-29-8; prepared from 2-bronmo WO 01/ 29012 PCT/ EPOQ 09554 -21
5-fl uorotoluene_ by reaction with n-BuLi at -78 C followed by treatnment with
B(Owe) 3 5arﬁ£§@k§é€uent hydr ol ysi s] according to the general procedure B.
btained as a yellow solid (1.71 g). Ms (ElI) 346 (M+). 5 Exanple Bl 4
(4" - Fl uor o-(3'-Meadxg L fRtid biphesylA-yl) @abamieatyd tedt-pluyyl estetbari ¢ aci d

tert.-butyl ester. Prepared from (4-iodo-2-nitro-phenyl)-carbam c acid
tert.-butyl_este Ex l.e Al) and - f l,uor.o- 2402t hQ h

bor oni ¢ a%:/ i PdelfﬁSFiﬁéFb@UgF{B'r#IT}”Sf &}Fﬁ’y Q;c‘am}gp& agd ta&%@%i %%?%?pg nzene

( CAS- no. 1Wﬁﬂlaz&a@)dibyrdrmﬁtﬁ-ibﬂomikdie sccBrding &t the g8netal prodedittefleldbtained
treatment wit f&)'o;@jiz Sgd ubsequent hydrol ysis] according to the general .
procedure B52 @35 38lel | ow sol id (0.96 g). MB (EI) 392 (M). '
Exanpl e B15 (2',4'-Difluoro-3-nitro-biphenyl-4-yl)-carbamc acid
tert.-busyIMSSERB44 (MY)

Example 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 Al),
20  bis(pinacolato)diboron and 2-iodothiophene according to the general procedure C.
Obtained as a yellow solid (91 mg).

MS (ISN) 319 [(M-H)].
Example C4
(4'-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),
bis(pinacolato)diboron and 4-iodotoluene according to the general procedure C. Obtained

as an orange solid (542 mg).

i



15 Prepared from (4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl ester
(Exanpl eWR §172902 2, 4-di f| uor obenzene boroni c aci d accor dpagErm/ooksa gener al
procedure B. Cbtained as a -yellowsolid (3.26 g). M5 (ISN) 349 [(MH)"].
Exanmpl e B 16 20 (2'-Fl uoro-6' - met hoxy-3-#tro- bi phenyl -4-yl)-carbanic acid

tert.-butyl ! d,fr - +2-Nni tro-phenyl)-carbam c acid
tert.-but WSZ@E%Q Eﬁ'ﬁﬁ@ mg%ﬁ“ﬁ?&]ﬁw qurfé&%&ybenzene boronic acid
according to the general procedure B. bhtained as a yellow solid (0.95 g).
MS (1 SN) FBAnpld€s))-]; np 65-68 C. 25 ExamIp a B17

(2',5 -Difluoro-3-nitro-bi phenyl -4-yl)-carbamc acid tert.-butyl ester. Ul

WO 01/ 290 / EPO0QL0955 - 22 Prepared. fr 4-1 0do- 2-ni tro- phenyl)
- car bam c%gb@ﬁ'gpwl%?yﬁpgﬂyéfc %ﬁ‘ﬁﬁf’é‘ tﬂﬁ)m’é%“tez; 5-di f 1 uor obenzene
boronic acid according to the general procedure B. Obtained as a yellow

? ZI isd (2]; Freppred fv&n(l (msgizio-%ﬁu{o@l‘lidﬂyl)}cagmi&Qéid_&rt.;lﬁlt?@f&L(Eca@:ﬁi:ll i8A1),

- Benz Lals 2-Vl - 2+.0itro- nyl ) -carbani c aci re. - ster.

Pr epar e‘% 1&5 rlsggﬁn%#?tgg%g -oﬁiaflgg??)%é%%ﬂ @i“efraﬁﬁ‘?fgﬂ’g 8i $@F’Eal.]lp\é?ﬂf§'llre ter

( Exanpl e ADbtaimed as opellowr fohifl (40 mp).2- bor oni ¢ acid according to the general
procedure B. Obtained as an orange solid (711 ng). 10 M5 (EI) 354 (M); np

175-177 C. 2',3 -Difluoro-3-nitro-biphenyl-4-yl)-carbamc
acid tert'.M%ﬁSgF@iebg[t(&gﬁb ‘epared from (4-iodo-2-nitro-phenyl)-carbamc.acid

tert.-butyl ester (Exanple Al) (3.64 g, 10 mmol) and 2, 3-di fl uorobenzene
boroni ¢ adixdmpleG% g, 14.9 mmol) according to the 15 general procedure B.
bt ai ned as-a yellow solid (3.22 ).

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

10 Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example A1),
bis(pinacolato)diboron and 3-iodotoluene according 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'-Dichloro-3—nitro-biphenyl-4-yl)jcarbamic acid tert.-butyl ester.

Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example A1),
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 Example C8
(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-H)).



M5 (ISN) 349 [(MH']; np 93 C. Ceneral procedure C (Synthetic Schene C

Prepar at i ano 0i/29042 aryl 2-nitro-phenyl)-carbamc acid tert.pdykpdonsssiyers by
Suzuki -coupling 20 of (4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl

esters with bis(pinacol ato)di boron and-2%bsequent reaction with aryl
hal i des. A m xture of the (4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl
ester (2.0 Bxaniple C9 bi s( pi nacol at o) di boron (2.2 mmol), KOAc (6.0 mmol) and
PdC12(PPh3)2 (3 mol % in 1,4- dioxane (25 nlL) was stirred at 100 C until

tlc indicated I Tetr. Lett.

1997, 38, 38 A 5’%%?? ﬁkf'?:@%ﬁ??wng%?%e ar yﬂqe%&?l d"g’(4 0 mol),

PdCl 2(PPh3)2 (3 rriol% and 2M Na2CB-saol. (7.5 nmL) the m xture was stlrred
at 100 C (Rrepared frem (ddpder2eritrocphsnal) cathamie acid tast. thutrlweter (xemplaif\ bl

(30M) vad ARReq aBIbNR a3 iolb Tl V\%E%f?*%gﬁs@%fés%ﬁ%%%géﬁ”f’% pdd?®
extract éd & eivellavheil 15513)0% (3 x 50 nL). The conbi ned organic |ayers were
washed with brine (100 nL) and dried over Na2SO4. Renoval of the sol vent

| ef t abrO\m BN@? was purified by silica gel colum
chr omat ogr ap S/ Wl)tg éycl ohgxane/ ether or cycl ohexane/ Et CAc to give t he

title conpound. 5 Exanple Cl1 (2'-Methoxy-3-nitro-biphenyl-4-yl)-carbamc
acid tert.%@ﬂﬂ-e—@&er. Prepared from (4-iodo-2-nitro-phenyl)-carbamc acid
tert.-butyl ester (Exanple Al), bis(pinacol ato)di boron and 2-i odoani sol e

accor di ng Y2-Nifie-ophedial3-pi sies ur&rtﬁm@b&awecbu ester.yel l ow solid (735 .ng).
io M5 (El)t(344 (I\/H?WExarrgl e (4" -Chl oro-3-ni tt,?o bi phenyl - 4-yl) - carbamc

d tert. - but d.f Qdo- 2- h d
1 bty P BT int SAR bR ety i SRRk R © 2
1-chlorgyr 41:&50@%@11&6)&1;&% ahdi Bf&ohﬁf yging aecvidihg S ﬂﬁ%@ﬂér&l procedipe bt ai ned
as a yel l.o%bst(ajllnleéjasaye%orr% de%%?(m% 347 [(MH) "]; 150-155 C (dec ).

MS (ISP) 316 [(M+H)*]; mp 107-109 °C.
Example C11
(2—Nitro-4-pyridin-4—-yl;pheny1)-carbamic acid tert.-butyl ester.

15 Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-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" Jterphenyl-4"-yl)-carbamic acid tert.-butyl ester. .

Prepared from (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example A1),
bis(pinacolato)diboron and 4-bromobiphenyl according to the general procedure C.
Obtained as a yellow solid (1.29 g).

MS (EI) 390 (M").

25 Example C13

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



Exanpl e C3 (2-Nitro-4-thiophen-2-yl-phenyl)-carbamc acid tert.-butyl
ester. Ryemparer2from (4-iodo-2-nitro-phenyl)-carbanm c acipdyErob/oedsut vyl
ester (Exanple Al), 20 bis(pinacol ato)di boron and 2-i odot hi ophene
according to the gener al pr ocedure C. -@btained as a yellow solid (91 ny).
M5 (ISN) 319 r[a(d nple C4

(4' - Met hyPreparedifram mmgdmmowhymdhmbm md tert.-dutyl eper (Bxamplepl), 25

Pr epar ed r
(Exanpl e &f@&ém@g%ﬁgggkﬁénggﬁoyé%zogﬁf 4- | ot oﬁ%uen nae(rzéct trr%‘%egg&{% t he
gener al Obmnhdasa@ellmtselndléleﬁiiés an orange solid (542 ng). |11l WO

01/ 29012 PCT/ EPOO 09554 -24 M5 (I SP)346 [(MtNH4) +] and 367 [(MtNa) +]; np
105- 108 eh-1(2-Nitro-4-pyridin-2-yl-phenyl)-carbamc acid
tert.-but S@@?%&e@ﬁed from (4-iodo-2-nitro-phenyl)-carbamc acid
tert. -butyI ester (Exarrpl e AI) s bi s(pi nacol at 0) di boron and

2- br omSpyLENEIAEPToEea QYR §@¢aslal procedure C. btained as a yel |l ow
solid (407 my). MS (ISP) 316 [(I\/H—|)+] Exanple C

(3" - Met hY? e? h(b'f -BmﬁLnlﬁo%ﬂﬁe;ZJcQ%ﬁc 3G Yert. %ﬁt{l e@é&%y &%&fylatﬂv@

Prepared 4-jo0do-2-nitro carbamc acid tert. uty ester
(Exanpl e $pzu —cgtm\(nm qf d¢-deda-dmitremhenylinserbamieerid tﬂrﬁéﬂéb’léétéﬁrvﬂ%ﬂ'ﬂ o the

general ppLoGH ?&g C. ntained as a yellow solid (524 ng). M5 (ISP) 346
(M) and 2|\/HrNH4) +]; np 83-85 C. Exanple C7 15
(3,4 -Dichloro-3-nitro- b| phenyl - 4-yl)-carbam ¢ acid tert.-butyl ester.

Prepar ed freiyrgof Qefdézoﬁwr@trsﬂéwwl)’ -carhamifpeid sert-cbuterester bl pimeldrasyl
(Exanplpe Bbdonic acid (1.1 mmol), K;COs (3.0 mmol) and PACl,(PPhs), (3 mol%) in anisole (6 mL)

was stirred at 80 °C under a CO-atmosphere until tlc indicated complete conversion of the
iodide [cf. Tetr. 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;SOj.

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-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example A1) (3.64
g, 10 mmol), hexabutyldistannane (7.5 mL, 15 mmol) and (PhsP),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 MgSO4. 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 3, 4-di chl oro-i odobenzene according to the
general piwgefwoez C. Obtained as a yellow solid (540 ny).pdMPepdslobssiS2
(M+). 20 Exanple C8 (2'-Chloro-3-nitro-biphenyl-4-yl)-carbamc acid
tert.-butyl ester. Prepared from (4-iodo-2Z-nitro-phenyl)-carbamic acid
tert.-butyl ester (Exanple Al), bis(pinacol ato)di boron and

1- chl or o- 219 8¥8 enitroz-trihutylstgnnan ﬁbe@éhearrhamms@erectrbuul esteniss aiyellaw as a
yel | ow oi | h&gﬁp(g,r% 729@)- 9 M5 (ISN) 347 [(M H) ]. WD 01/29012 PCT/ EPOQ 09554
-25- Exa yl -3-nitro-bi phenyl-4-yl)-carbamc acid tert.-butyl
ester. Pre d from 2-nitrQ-phenyl)-carbamc acid tert.-butyl
ester (Exaﬁ‘fﬁ &IA#W 46 @éiﬁﬁ%&u&rlb di boron and 2-i odot ol uene according to
t he general procedure C. htained 5 as a yellowoil (755 ng). Ms (ISN) 327

[(MH+]. Geﬁéﬁljﬂ&e&ﬂr@lﬁ(@%ﬂ_ﬂrh éﬁccscﬁemrd%di n-3-yl -phenyl)-carbanic acid
tent.-butyl ester. Prepare rom (4-10do-2-nitro-phenyl)- carbamc acid

tert.-butyl este to b| p| nacql at q) di bor on
3- bronor?yr Eﬁméa"é’eégﬁg'ﬁﬁ@%f’b‘t%’h@ a“b‘FSE‘ dert- g’"@'l esiept i ﬁe{alkagﬂa yel | ow

sol i d (587 cyaidalkéwipl- (drﬁ@er&}@oﬂk%z-]mtrmphl ) maﬁm ac@ﬁ?ﬂﬂbﬁty@stérs by
(2-Nitro-4- I‘Idlq ¥ bam c aci S -hutyl ester. 15

Prepar ed f SEi-couRlisgest &2- mtfq- -tﬁh [fFanneawflbéwxl 1@?&1 d testrbptylesteryith
(Exanpl e Abpyl halities 6@hﬁ9ﬁﬁﬂi§e@bﬂ3tﬂw’-&hpﬁﬂ§ oﬂ(@roqmﬁrddﬁhe@ylﬁmaﬂimﬂ o the .

?(ep/ﬁlr_i)a[r] pr ocewgsﬁw%ulwawﬁ§anganél | ow solid (379 M5 (1 SP) 316

10 A mixture of (2-nitro-4-tributylstannanyl-phenyl)-carbamic acid tert.-butyl ester
(Example D2) (525 mg, 1.0 mmol), aryl halide or viny! triflate (0.95-6.0 mmol), anhydrous -
LiCl (126 mg, 3.0mmol) and Pd(PPhs), (5 mol%) in DME (3 mL) was stirred at 100 °C
under argon atmosphere until tlc indicated complete consumption 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 MgSO;. 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.-buty] ester.

Prepared from (2-nitro-4-tributylstannanyl-phenyl)-carbamic acid tert.-butyl 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.



20 (3"-Nitro-[1,1;4",1"]terphenyl-4"-yl)-carbamc acid tert.-butyl ester.
Pr epar edvOnome042- i odo- 2- ni t r o- phenyl ) - carbam ¢ aci d t ert PCH(EPP0/0%584 er
(Exanmpl e Al), bis(pinacol ato)di boron and 4-bronobi phenyl according to the
general procedure C. Obtained as a yell28w solid (1.29 g). M5 (El) 390
(Mr). 25 Exanple C13 (4'-Cyano-3-nitro-bipheny|-4-yl)-carbamc acid

tert. - but Prepasedsfrom (3;nitngrHirjbpdyistanmagy}-phemilogizbamicasil tertahutybestery om

(4-i odo- ZBF%{“S : Pb)zr@y. bk; £ gmﬁgm Qn&%isioﬁx%iﬁiazﬂll’é’(().% R 607 frﬁfiél??&c%rd’ihé to

bi s(pi nac ron-and 4-bronobenzonitrile according to the geneéral

pr ocedur e i general proredursE. Objainedag aysliow splid GH0ame)- M5 (ISN) 338 [(MH)'J. 5
CGeneral procedure D (S)nthetic Scheme C) Preparation of

(4-aroyl - | myl )-carbamc acid tert.-butyl esters by carbonyl ative

Suzuki - coﬁ%’lpﬂﬁr%g%?h?ﬁi odo- 2-nitro-phenyl)-carbamc acid tert.-butyl esters
with aryl _ boronic acids A mixture of the (4-iodo-2-nitro-phenyl)-carbamc

acid tert ExpmplegEdbster (1.0 mol), aryl 10 boronic acid (1.1 mol), K2CO8

(3.0 nmol ) and PdC12(PPh3)2 (3 nol% in anisole (6 nL) was stirred at 80 C

under a 685 ihl3- lb-Q-xixi&@i-)lﬂféh -cafbapliehad gabvniteli eeter.of the
| odi de [(?1914Tetr?ﬁﬁ€f?w%993? 34, 7 95-2 98]. The m'xtur?was transferred

into a separati f ynnel ,. H20 (.30 was added and .t he oduct

extract ed Mﬂaﬁe‘gg@cd(lgsﬁ'zl’%}“' })epylg%@agaﬁﬁqxg é?ft'g?‘lﬁlrﬁ‘@r E%S?Elpie ﬁi? €72\§/as hed
Wi Itlh bri ne:;%@!b Mol pad zi@mymfyegn% _lrneﬂ’érlml #yrﬂiiné Wr?Giiﬁé,\Z@hrﬂtﬁft a
yel | ow resi : i ch . was,_p Le silj.ca col utm chromgtogra

Wth or hachsaves RSkl WO RaSEY eerithin e siraceguse £ Obtbinel oy

(4- Bengpy layéHow bolad @r8imng)) - carbamic acid tert.-butyl ester Prepared from
(4-io0do-2-nitro-phenyl)-carbamc acid tert.-butyl ester (Exanple Al) (364

20 ny, 1. 9\4%&’3 ﬁfﬂl\ﬂﬁ?’ ’Irggrl%n_llgzgél d. (134 mg, 1.1 mml) according to the

gener al
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 tlc 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 MgSO,. 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.



procedure D. Cbtained as a yellow solid (242 ng). M5 (El) 342 (Mt).

Exanpl e D3y 81/8oix 0- 4-tri butyl st annanyl - phenyl ) - car bam ¢ agdEEpgafobsssbut vyl
ester 25 A solution of (4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl
ester (Exanple Al) (3.64 g, 10 nmmml), Regabutyldistannane (7.5 nL, 15
mmol ) and (Ph3P)4Pd (116 ng, 0.1 mmol) in toluene (20 nL) was heated to 60
C for 5 daypsefardd fr@wl (#-iodr@mitrecphenylpcarbagticacid Gert. %ﬁﬁes@ﬁ&]ampi&ﬁl)r(éﬁtl on

¢ 50ty By st b BUREREAEIY (e b, SPRIRSDA BRI L0 o

a 30 br ownpoidedunetfi. Obtained pagréércail GBS g). 1 i ca gel col um chr omat ography . with
hexane/ et her 49:1 WD 01/29012 PCT/ EPOQ 09554 -27 to give the

(2-nitro-4 nnanyl - phenyl )-carbam c acid tert.-butyl ester as a
yel | ow Il%gf@%'%y‘%ﬁﬁﬁ) 72 %9 . MS (El) 467, 469, 471 [all (Mbutyl)+].
General procedure E (Synthetic Scheme C) 5 Preparation of .

(4-aryl -52- Bxample@@eny| )-carbamic acid tert.-butyl esters or :(4-{al kenyl -
cycl oal kenyl - or heterocycl oal kenyl } 2- ni tro- phenyl)-carbam c acid

tert.-butyy tro-phk butvl _
(2-nitro-4- tr?%?}sfg%ra%i% {)ﬁl? 2&2 car bu? gséfrd tert -butyl ester with

aryl halides or V|nI triflates or StlIIe couplln

(4-i odo- 2- Ip@ﬁelplﬁenﬂfﬂz- Hrorartrimethyisilanylethynylphepy. ef@fl@rmmxﬁ tert.-butyl ester

trial kyl ar ygg] NA3.54 0106 EBrﬁ&E”ir?M@le(j 0 mL) and THF (20 mL) at 0 °C was added
(2-nitro-4-tri ylstannan | - phe -carbamc acid tert.-butyl ester

(Exanpl e DPN NafH (33mly aed SEIng waalcymnmduadé%@ for 3min: Ppmeétlem(cokb%%a 0
mol ), ﬁnhm@md ektrséteci Wwif E@Ac C300THE), sl JAed E’di’rﬁmc@.sapm biifle, MEd (3

m.) was stirred under_argon atm)sphere until tic indicated

conpl et e CBY?SMQ@RCWPV%IW@}&SQI’YH&HE vaqun lefindark drovip eil.cowhirk was purifiedc,
stirred w Bﬂsxﬁ@atgel BsluRRhréthaRgla ph? withlhlex At/ EXOAJTI 91 dHthﬁm@di‘éja o{v%ﬁalgh
celite, ed with ether and Th ltrate was dried over . Removal of
the solvefd48h vacuumleft a brown oil, which was purlfled by silica gel
colum chronat ography w th hexane/ Et OAC to give the title conpound.

Exanpl e El 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 Al) (5.64
g, 15 mmol) and phenylacetylene (2.47 mL, 22.5 mmol) according to the general procedure
F. 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)-carbamic 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.

ST Y



4-(4-tert:

But oxycaMsbW29a1 no- 3- ni t r o- phenyl ) - 3, 6- di hydr o- 2H pyri di rer/Epmanksaxy! i c
20 acid tert.-butyl ester. Prepared from o

(2-nitro-4-tributyl stannanyl - phenyl)-ca¥anmic acid tert.-butyl ester

(Example D2) (3..18 g, 6.06 nmol) and
4-trifl uo;‘-iéﬂ?f%&ésul fonyl oxy- 3, 6-di hydro-2H pyridi ne-1-carboxylic acid
tert.-butyl ester (1.99 g, 6.0 mMmvl ) [prepared from Boc-4- piperidone by

treat ment [2d(2THISN-pRenyldthynll)-2 fitfo-pRiryAVEEbAbic ABRAGEH QBut)l LsberN- Phenyl = 25
bis(trifluoromet han%su for?%)de) ac%or ariﬂng to 1\?\l?st row etmafs. rSynt hesi s
1991, 19931 ac procedure E.. Ohtained as_an orange

di th | _
991 190 SErRLdn Lot aencigl areledne £ G vt o
[ (MHK) +] ; g0 #6m8]} afd 2Ehidiy Heg%?acé tehk 11.02 %‘Tﬁﬂiﬁ&& aczoVding be el gkn&af bam ¢

acid tent: butyl er,., |IH 01/29012 PCT/ EPOO/ 09554 =28 Prepared from
~(2-nitro- Ef?ﬁeé%‘i?tﬁii)é’t‘%!ﬁﬁlam)’-e pwsghid ?]cﬁg)oan‘i c acid tert.-butyl ester

(Exanmple D2) (1.0 g, 1.9 mol) and 2-bronot hiazole (0.56 nL, 6.27 mmmol)

accor di ngM$(ISNhe7 DEMHL-] 44dB78 2B fhhpisedsesca yel l ow solid (160 ng).
M5 (El) 321(?\/&)? SRExarrp]Ie E3 o )%ﬁ Bdssc

[ 4- (6-Bengyl oxy-pyridin-3-yl)-2-nitro-phenyl]-carbamc acid tert.-butyl
ester. Prg%%'-flg%—l:grom(4-iodo-2-nitro-phenyl)-carbam'c acid tert.-butyl
ester (Exanple Al) (728 ny, 2.0 mol ) and

2- ( pheny| pe{4ehigrospHenylethyhyl)-2yhisdoaptienl]] -daybantlt Beld ¢ei8 bty ester2 MOl )
[ CAS- No. [188881-22-3], WD 9709311) according to the general procedure E.

1214 i A b 2, B 1

(4- a: Wnymgﬁ-ﬂimml)mdmyﬂﬂemﬁhmicety&mue' Sue_emg, 3.@31%1) Qédo?dﬁb i g:@uﬂﬁcgaﬁaaphi L a-
coupl i ng - ~nitro-phenyl.): agic acid tert.-butyl esters wt
acetyl eni gltofé %%%ﬁ@hﬁad%e: aélaggﬁl%%?}gda@%l“ﬁcoupl i ng of S
(4-ethynyl -2-nitro-phenyl)-carbamc acid tert.- butyl esters with aryl
hal i des; MS(ERo3RYM Hiand 324 ((M+2)j];ahp 813-01°&- ar yl - 1, 3- di hydr o-

Example F7

(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 mmol) 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.



benzo[b] [1, 4]di azepi n-2-ones W th acetyl enic conpounds. A m xture of the
hal i de (38%—'? acetyl eni c conpound (3.0-4.5 mmol ) pcieiEpbb/fosss 5

nmol ), | 2 PP?"|3)2 (5 nol %9 and PPh3 (2.5 nol% in THE (12 nL) (with very
i nsoluble 20 material DVF (up to 12 nl)-3cul d be added] was stirred for 20
mn at 23 C while being purged with Argon. Cul (1.2 nol% was added and
stirring wee érlﬁ-ame(@.l ahyrﬁmzentme{d-renywcrcgﬂnnat acd pirbrbatylrester (Eﬂamplmm)c at ed-

conplete c I‘SI ( Qég]

8551] . The%%i lb ?ffgurorrggl gﬁ%emgné ar a‘ﬁl g 1?19}} Fgggglm tFl c
acid (50 nmbpradﬁﬁleﬂrﬂbthhxedpsmyelktwswd(é&img);t ed with EtOAc (2 x 100
m.). The 25 conbi ned organic Iayers were washed wth sat. NaHCO3-sol. (50
m.) and br| I yi ng over MgSO4. Renoval of the

sol vent f@gaﬁéﬁ 3%@1\%‘2%“2? darwas purified by silica gel colum
chr omat ography wi t h hexane/ Et OAC and/or triturated with hexane or aqueous

Et OH to gi mnoue conmpound. Exanple F1 30
(2-Nitro-4-trinethylsilanyl ethynyl -phenyl)-carbamc acid tert -butyl ester.

VO 01/ 2901 ¢ y En‘?)@@{é?xlfcraﬁﬁ‘m id tert.-butyl est
(4-1iodo- 2- ﬁl t(ﬁl&ﬁ%%ﬂ?ﬁ?éﬁ%ﬁ\ acl glJ -butlfllmes%rer X eér?'& e Al) (3.. 64
g, 10 mmol) and trinethylsilylacetylene (4.2 ni, 30 nmol) rd| t.o the
general prRvepsted Gom (4eahynyhracnitro-phegywarbgmic acid gerb)butmssteE&;x g’f
Exanple F2 (Qg‘szﬁghm{ 8 hd &cq]uepsqywosaﬁ@moesmob in@idl) adebidihg RSther . "o
sol ution of i gis gt | anyl et h yné p enyI -carbamc acid
tert. -buty|geegabproce(cmxaﬁxipbtaﬂesiaeeydbvgsoh Wbl ) in MeOH (10 ni) and THE
(20 mL) at 0 C was added |IN NaOH (13 nlL) and stirring was continued at 23
C for 30, mMns (RaBEE [iNg) EatphdadPitric acid, extracted with Et OAc (300
m), vvag S( ﬁ“sat I }E?CEBE and brine, drled over MgSO4. Renoval of
the solvent_in vacuumleft a dark brown oil, which was purified by silica
gel colum Mgraphy wi th hexane/ Et QAc 19: 1. (Cbtained as a yell ow
solid (2.4 9g). Ms (ElI) 262 (M); np 102 C
{4-(2,4-Difluoro-phenylethynyl)-2-nitro-phenyl]-carbamic acid tert.-butyl ester.

Prepared from (4-ethyﬁyl-Z—nitro-phenyl)-carbamic acid tert.-butyl 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.



15 Exanpl e F3 (2-N tro-4-phenyl et hynyl - phenyl )-carbam c acid tert.-butyl
ester. Rveparwd2from (4-iodo-2-nitro-phenyl)-carbam c acPdTEPI/0ISSUL VI

ester (Exanple Al) (5.64 g, 15 mml) and phenyl acetyl ene (2.47 m., 22.5
mmol ) according to the general procedur®-F. obtained as a yellow solid
(4.96 g). ZONB(EI% 338 (M); np 146-148 C. Exanple F4

(2-Nitro- Me&oﬂ@t@htammydrqghm;dn) carbamic acid tert.-butyl ester. Prepared
from (4-iodo-2-nitro-phenyl)- carbamc acid tert.-butyl ester (Exanple Al)

(728 1y, ?mgg,mt the 3o foh Boud (1% hﬁﬁ?ﬂﬁé@?—i@ ErOH 1Y THE 499819 80 L0

t he genera roce ure

SO|I (632
352 ( M) Zanlei 169% Ralladinm on/@rb)qrx @9@9) m@m&w@@ 205m) was s\me%ﬁamuelw

[4- (2-Chl r29"8 % f§§ etré 911 Jcat%a e@&ivgrsL E.lgt ester
Pr epar ed rom -1 0do-2=nitro- -car am C ac est
(Exanpbe wasfilteteddoff, wash&l mmﬁ poB@H@mH&EWI)@ﬂ@ semeotzwgs 7.5

(18 ) RecyPly b BRE ol g&ﬁ%“ﬁ i i eh Rty Bl Y 0 e

F6 [ 4- ( 4-fonther tramsfiemydtmnby nyl ) - 2 ni tro-phenyl]-carbamic acid tert.-butyl
ester. Prepared from (4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl

ester (Ex OQB?‘k&d’g&l%%WlaQ?él@lh Q) mmol ) and 4-chl orophenyl acetyl ene (416
e

ng, 3.0 Mo according to general procedure F. btained as a yell ow
solid (658 ng). MS_(El) 372 (M+) and 374 [él\/HrZ)z‘ﬂ_I ng 213-218_C._. Exanple
F7 (2- Ni tAsnixturepithgmitro gorapound/( LGmaral) ndSnGaaH:0 42.0 ameD in ERRBO est er .

%gx Zr qlggrﬁxﬂg {aofrfct R7080C didak Mébnpﬁﬁ{&)!ﬂ)ﬁer@ AR indRaled chbplete butyl ester
w conversion [cf. Tetr. Lett. 1984, 25, 839]. The reaction mixture was brought to pH 8 by
addition of sat. NaHCOs-sol. and extracted with EtOAc (2 x 100 mL). The combined

organic layer were washed with brine and dried over Na,SO,. 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 tic indicated complete conversion. Aqueous 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 G1
(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 SnCl,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.



(262 nmg, 1.00 mmol) and 2-bronothiazole (0.14 nlL, 1.50 mml) according to
the gener ayoopreaedure F. Obtained as a yellow solid (215 pglyepdfnesdsSN) 344
[((MH"]; nmp 137 C. Exanple F 20

(2-Nitro-4-pyridin-2-ylethynyl -phenyl)-caggham c acid tert.-butyl ester.
Prepared from (4-ethynyl-2-nitro-phenyl)-carbamc acid tert.-butyl ester
(Exanpl e F2xaniplé@2ny, 1.0 mmol) and 2-bronopyridine (0.15 nL, 1.6 mol)
according to the general procedure F. Cbtained as a yellow solid (293 ng).

M5 (I SP) 34 MEH) +1 ; 142-144 .C. .25.Exappl e ,F9
[ 4- E ~H uor@:%mﬂéﬁvﬁ%wé:ﬂﬁewl Cehamis 3oL LR oS8T d cert. - butyl
ester. WD 01/29012 PCT/ EPOO/ 09554 -31 Prepared from
E 32 gt hy nylz-m‘epéréc:l &onh(emyﬂtr)ml‘ o t—@hh@i&thyxg@pﬁeﬁﬁ)—tarbbuﬁqicrii&ke%utﬁm ) Pﬂ([ERangl)e

. 2. ng, 1- r o-.4- L odobenzean, : accordin
Lo the”" gorlh 08 shechfh piol Bisseiurtich g SACRERLC (134 598 ABOI 5O RE 9 o)
355 [ (M §) -the géﬂlrél??ocbﬂﬁre@ (méthbd )] Obtaikiad as an orange solid (237 mg).
[ 4- (2- Fl uor o- phenyl et hynyl )-2-nitro-phenyl]-carbam c acid tert.-butyl

ester. Pre - ynyl.;.2-0LtL0- phenyl)-carbam c acid tert. -butyl
ester (Exa#glgzglgg;"m(ggﬁﬁm’mﬁlﬁﬂ%lé and 2-fluoro-1-iodobenzene (0.35 ni,
3 mmol ) according to the general procedure F. Obtained as a yellow solid

(759 ny). ExaMpldGHN).355 [(MH)']; nmp 140-142 C. Exanple F11
[4-(2,4-D fluoro-phenyl ethynyl)-2-nitro-phenyl]-carbamc acid tert.-butyl

ester. Prgpe fxon s nyl - 25 0 o) ). Jc acid tert.-butyl
ester (Exaﬁgﬁ%‘ﬁ%?)LB?&%‘W%@ﬂ%@%’g‘g‘ﬁ&@@}ﬁm?%gﬁg| -i odobenzene (0. 36
m., 3 mmol) according to the 15 general procedure F. Obtained as a yell ow
sol i d (807 Brepared fypm({Ranro34p-tp ]-phenyl)iGubargis acid Extahptybesrer {Example

10 F4) (640 mg, 1.82 mmol) by reduction with SnCl;2H,0 (2.0 g, 9.1 mmol) according to the
general procedure G (method b). Obtained as a beige solid (569 mg).

MS (ISP) 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 F5) (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 (1.1g). .

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.



[2-Nitro-4-(4-trifluoronethoxy-phenyl ethynyl)-phenyl]-carbamc acid
tert.-buygloiesaer. Prepared from (4-ethynyl -2-nitro-phepgr)epoaodssdri ¢ aci d
tert.-butyl ester (Exanple F2) 20 (701 ng, 2.67-mmol) and
1-iodo-4-(trifluoromethoxy)benzene (1.034; 3.47 mmol) according to the
general procedure F. Obtained as a yellow solid (1.10 g). M (ISN) 421

[ (M H) - ] ;Prepar¢d frohB3{2-fitrodcé-tkiopherps ol -phienyl)-CarbSmnid dvid tert.-beind ester{Example

Pr epar at i of . (- am nags: - carban c..acl datert . - rs by
reduct o By cate i RSB R RanPR R LRl e Behers Wb Y 6T Y
pr epar at i (aethdd 4). Obrdindd B-aowhiyesotid (R28weng).b] [ 1, 4] di azepi n- 2- ones by
reduction and concomtant cyclization of 3-aryl-N(2-

ni tro-ph | Y3 - rop+onam des. |1i: WO 01/29012 PCT/ EPOO 09554 - 32-
Met hod a%&sﬁﬁﬁ“ﬁﬁ%genan on A mxture of the nitro conpound (1.0
mmol) in MOH or EtOH and THF (1:1 to 1:9 ca. 20 nL) and 10% Pal | adi um on
car bons ( ZExample 67 Raney-Ni (20 ngy) was stirred vigorously at 23 C under
hydr ogen atnosphere until tlc indicated conplete conversion. The catal yst 5
was filt -ean.fB;--P&%%--- u i b1 OH and THF (1:1), the
sol vent \%gs reJrréve |h% bggﬁ{ﬁu%gﬁ%ﬁd\yé{ah%ﬁﬁ?eesc@éhpound, whi ch was
general ly pure enough for further transformations. Method b: Reduction

Wi t h SnCIBrepaedfvamm{4cfurpe-20fl-2-pisrophenyd)-cerhpiareiq terto-buhb ester{FaampleBs) o Hp O
(5.0 moly,d Sk X ded thod
b rosphorsy < droinaith fch RAfey. K LccRllnfto d¥ fdterd pOCRInrBCIMLthod | )
25, 839] .a)TObtainesdmsiagueypounder E21amghr ought to pH 8 by addition of sat.
NaHCO3-sol . and extracted with EtOAc (2 x 100 nL). The conbi ned organic

| ayer 18‘“1@8‘(@9%‘1 MHh brine and dried over Na2SO4. Renpval of the sol vent

left a yellow soli1d, which - if necessary - can be purified by silica gel
col um chromat ography. 15 Method c: Reduction with Zn and NHACI To a
m xt ure (ﬂﬂlﬁ-&ﬁa €t ro conpound (1.0 mmol) in EtOH THF/ sat. NHACI -sol .

(21:1:1, 30 nl) was added Zinc dust (3.0 mmol) and the m xture was stirred
at 70 C yBdgif§-d0&thyl-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.



at nosphere until tlc indicated conplete conversion. Agueous workup as
descri bed wo oy/pihod b. 20 Method d: Reduction with Fe andedfdooh9ss3

m xture of the nitro conpound (1.0 nmol) in THF/ H20 (4:1, 10-50 nli) was
added Fe powder (6.0 mmol), followed by-38Ac (10-12 drops) and the m xture
was stirred at 70 C under Argon atnosphere until tlc indicated conplete

conver si on. PlifmnMﬂ‘knmhm—}dma-blpjgdyﬁ-&y})meibacialﬁerEadmtyll estef5 1 ;
(2- Am no- 4- }:do- c aci.d tert -but ester.. Prepar from
(a1 odo-2- rERREPR eI cafleg Mibfoedfodon Hirh Ragtit eEBidibe ibBRRNEA, | 0. 15
g, 6.0 mvl probsdure Gumidtiood a)i Obtatinedlad aR4liia splid {I69gmgBO0 nmol ) according to
the gener al procedur'e G (nmethod b). Obtained as a brown-yellow solid (2.0
30 M5 (%)(}gﬁ W 127-130 C. WD 01/29012 PCT/ EPOQ 09554 - 33-
Exarrpl e & m’no= 4% ﬁe [ et hynyl - phenyl )-carbam c acid tert.-butyl ester
Prepared from (2-nitro-4-phenyl et hynyl - phenyl)-carbam c acid tert.-butyl

est er (ExanixappleEG)l (403 ng, 1.19 mmol) by reduction with SnCl22H20 (1. 34
g, 5.96 mmol ) according to 5 the general procedure G (nmethod b). Obtained

& (2- am AR AR b R iR AN T T Gt erExa”p' .

Prepared from (2-nitro- 4 p-tol yl et hynyl - phenyl )-carbam c acid tert.-buty
ester ( ExarR?IeEal‘eiﬁ'OFnﬁ‘l %ma3ﬁéy2-mtreph¢nv®r9arba,mma@d@ﬁtohuw ester SExample ﬁéb

(2.0 g, 9. y‘”@ml))ucq'ﬁﬁfl{égh o Witlh nﬁneygﬁf‘&rcal'dﬂ?%z?) [g&’?e ﬁﬁ&&ﬁb% g)hethod

Qobt ai ned as bel ge “sol1d (569
Example &4 4 Zohwa@lgh’chfpwﬂéo éﬁ%@g ynyl ) - phenyl ] - car bami ¢ "aci d

tert.-butyl ester. 15 Prepared from

(4- (2- ch orgspIspy 2y | (M) Y) 28d 267 [(M-PRE)Y: mp §68-D6mC(Rehd tert. - bUt yl
Example G12
(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/NH,Cl according to the general procedure G (method c).
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,O (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.



ester (Exanple F5) (1.61 g, 4.3 mol) by reduction with SnCl2 2H20 (5.3 g,
23.5 MmoMWO 0IR%Er di ng to the general procedure G (nethod BOT/EBMW®@ssaed as a
light brown solid (1.1 g). M (El) 342 (M+)and 344 [(M+2)+]; np 120-122 C
Exanpl e G6 20 (3- Ami no-4'-net hoxy- bi phem38~4-yl)-carbam c acid tert.-butyl
ester. Prepared from (4'-nethoxy-3-nitro-biphenyl-4-yl)-carbamc acid

tert. - but yireRased fromy (#xpaphthalen-13yl-3ynitrat phepyl) warbaenio geid sert.dyntyli ester Raney - Ni

accor di ng (ERarh : . : N e 3 white solid
(77 ) g B E[ﬁ%m‘ﬁg’i 3 g%“ﬁf?#}??%ﬂ%iﬁ?“%ﬁﬁ%?%@
( 2- Am no- 2respdgphekmethad a)nOhisinedas avhitesolid (226tmag) . - butyl ester. WO

01/ 29012 PCT/ EPOQ 09554 -34 Prepared from

(2-nitro- 448 (EOBBEMM3).Y! - phenyl ) -carbamic acid tert.-butyl ester (Exanple
B2) by catal ytic hydrogenation with Raney-N according to the general
procedure G hod a). Obtained as a white solid (278 ng). M5 (ISP) 291

[ (M-H) +] . E e G/ (2-Am no-4-furan-2-yl-phenyl)-carbamc  acid
tert.-butyl ester. Prepared from (4-furan-2-yl-2-nitrophenyl)-carbam c acid

tert.-but 3(}Z'mhﬁ’“'ﬂﬁxmLﬁetB%Yl-ﬂ*ng?{cﬂb\éHiEaé?&'g&ﬁ%‘i‘ﬁkg&{‘ wi th Raney- Ni

according to the general procedure met hod a). Cbtained as a grey powder

212 ng). 10 El),. 274 (M. . Exanple G3 o
E 3- Anirr?lz)- TERA f“—”ﬁ‘i) %HBH?%&‘%O}‘-Z&%&T‘BE?M]&EEY]HC{"@P{H}C ¥id {art.- by estepr epar ed

(Exanpl e B D e o DI o) B I SAIGAIIF SOOI R0 (68 e 205 BRAY
gene?gl praS"c‘éﬂﬁé@ %“"135 fﬁ?ﬁﬂ%ﬁ‘{‘ﬁ%G ébﬁthi"ﬁglb Q,{gaiae@\gﬁqgellgmqoljd(g)%lmgb)_ VB
(ISP) 313 [(MH) +] and 335 [(MeNa)+]. Exanple G

10 MS (ISP) 316 [(M+H)"]; mp 182 °C.

Example G16
(3-Amino-4'-methyl-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

Prepared from (4'-methyl-3-nitro-biphenyl-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-yl-phenyl)-carbamic 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.



( 3- Am no- bi phenyl -4-yl)-carbam c acid tert.-butyl ester. Prepared from
(3-nitro-webptekz 4-yl )-carbam c acid tert.-butyl ester (Ex@Rpbd@oBxy (100
20 ny, 0.32 mml) by catal ytic hydrogenation with Pd/C according to the
general procedure G (nmethod a). Obtainedgz7as a white solid (85 ng). M
(1SP) 285 [(MrH)+]; np 137 C. Exanple GLO

( 3- Ami no- 2 Pregirébftymi(2ptieroyd-thiephen-2-9k plasniyl) -atbani avid: tedtbytly] atdr ¢Exanvjfle

01/ 29012 ng IEPOO - 35 Pr
(2' - met hoxy*

554 epar from,.
by R By promematen it Bl defiRding to the geners procpfiure G (rppthod
(Exanpl e Ch). Obtained a$ y beige poywder g&3tamgbn wi th Raney-N according to the
general procedure G (nethod a). Cbtained as a white solid (169 ng). M
(1sP) 315 &+ le A | (2-Am no-4-furan-3-yl-phenyl)-carbamc
acid tert. %%yg?’) %%&%&"%’?Z’Bar ed from (4-furan-3-yl-2-nitrophenyl)-carbamc
acid tert.-butyl ester (Exanple B6) by catalytic hydrogenation with
Raney- Ni5 aEzamgle®l% o t he general procedure G (nethod - a). Obtained as a

i ght brown solid. (744 ng). 10 M5 (I1SP) 275 [(MH)+] and 297 [(M+Na)+]; np

158161 C (g6uho: s GHARLE) Ghonf AP ik arfiOhA bR - ¥1) - cor b

acid tert. es
(4' -chloro-3-nitro-biphenyl-4-yl)-carbam c acid tert.-butyl ester (Exanple
C2) by redBreparad fmi2 Ditrp44pyridie-colethynylpbenyld-cybamicacid test-dbutyl ester (et hod

c). 15 ot gy ' . . Gl3
[ am no- +(UA A EYRCEA 0PI biool OppeBlsion MibiShOli 2 (7 hng SRR
ester. Pr egrordidg to thegeneralpropddoreGymsthadd)hQhtainedasmilight brovamselid (230 bani ¢ -
acid tept. hytyl 20 ester (Exanple F6) (606 ng, 1.63 nmol) by reduction

W th SnCQ,12 20 (1.83 g, 8.1 nmol) according to the general procedure G

net hod b). Obtained as a beige solid (406 )
( )MS (EI) 309 (M™); mp 178 °8. d "8)

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 acid 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.



M5 (I SP) 343 [(M+H) +] and 345 [(M+2+H)+]; np 170-173 C. Exanple Gl4

(2- Ami noWD ¢kiZgAthal en- 1-yl - phenyl )-carbam c acid tert. - bupgi/Epslmsss -, 111
WO 01/ 29012 PCT/ EPO0O/ 09554 -36 Prepared from

(4- napht hal en- 1-yl - 2-ni tro- phenyl ) -car b&8i-c acid tert. -butyl ester
(Exanpl e B?) by cat al ytlc hydrogenati on wi th Raney-N according to the
general  PBrerered frem2(-chloteodr nitro-bipheaylrt-ol)acarkamisiacid teusl-buty] &85 (EgamplyS

(ElI') 334

(2- Am no- A‘:’{)‘?ﬁ%azoﬁ’-ﬂ@{l ?{% %ﬁn ?mﬁhenyrw Nla ordm ‘é’ct?‘ag?“e’%l pr?)cefi u’fe%ster
Pr epar ed {msmoéz)rﬁ)btamed-ashmfslsolidﬂwtﬂ@nyl phenyl) carbamic acid
tert.-butyl ester (Exanple F7) (205 ng, 0.59 mmol) by reduction with

SnC12' 2H2 + eneral procedure G
(et hod by BB0 by Bl ML A NS s AR T0°N8. (PS) 316 [ (M) +1:
np 182 C. _Exanple G 16 (3- Am no-4'-nethyl -bi phenyl -4-yl)-carbam c acid
tert.-@utﬁl‘_!éggﬁzi Prepared from (4'-nethyl -3-nitro-bi phenyl-4-yl)-carbamc
acid tert.-butyl ester (Exarrpl e C4) by catalytic hydrogenation with Pd/C
accordi ng 3%&;3 TRE&RALbIBk 1 tained as a white
sol i d (1253 VG (I ggﬁ?mﬁcﬁéﬁﬁ%ﬁfﬁuﬁg@fﬂggd 337 [ (M+K) 4] .
Examlp a Amno4pr|d|n henyl)-carbanmic acid tert. -butly

€

ester. gfﬂ’iaﬁﬁﬂlz from 2 methy; ?WWOWPIF@D’ 41 Fafbﬁfémc)d-féér‘bam esterd Egamp
tert.- but ) B tatalyliEkPdmbhatidA wilh Rdhey Q@ta%.e,% tOHE gegxl%m &&aldwetd? Raney- Ni

according,to t eral procedure G I 1 ght brown
solid (335mathp a&/éJQ 8195132867 ftemwqux](zghmgaos [ (M:Na) +] . Exam | peGL8
(2- Am no- 4-t hi ophen- 2-yl - phenyl )-carbanm c acid tert.-butyl ester.

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

Example G24

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



WO 01/29012 PCT/ EPOO/ 09554 -37 Prepared from

(2-nitro- 4voloiemhen- 2-yl - phenyl)-carbam c acid tent: butyl p@pkpodoszaanp! e
C3) by catalytic hydrogenation with Pd/C according to the genera( procedure
G (method a). Obtained as a beige powder3g-51 ng). MS (I1SP) 291 [(M+H) +].
5 Exanpl e Gl9 (2-Ami no-4-pyridin-2-yl ethynyl - phenyl)-carbam c acid

tert, - butyl Prepired froms (aitesi4ipyeidin-3-yl-phenyl)-carbamic acid tert.-butyl ester (Example
(2-nitro-4- i,di n- 2-yl.et.hynyl : ph - carbam c,.acj d,tert . -butyl, ester
(Exarpl o FaCtOUR Ayt ayameeiaridh el ReadT RERR s ek Binsra Bbokantsb g
3.86 mmol ) (method 8. Obtiined fxca greynpowder(200angure G (nethod b). Cbtained as a
| ight brown solid (130 10 ng). MS (El) 309 (M+); np 178 C. Exanple &0

. (13- Ami no- 3 & = biph | -4-yl)-carbam c acid tert.-butyl ester.

Pr epar ed ff’&‘&wﬁﬁgm‘gf -hi t ro- bi phenyl -4-yl)-carbam c acid tert.-butyl
ester (Exanple 15 C6) by catal ytic hydrogenation with Raney-N accordi ng

to the genecixaimple G22dure G (nethod a). btained as a white powder (212
ng). M5 (ElI) 298 (M+). Exanple &1

brepar od 1 Gl AR ARERY. AP AL EMAP A eI Geter- 20

tert.-butyl ester (Exanple C7) by catalytic hﬁdrogenat ion with Raney-N
accordi ng tRrepdred frome(3anitropt' drifluomomethqayehipbenyii-ylloparhamiscacidstert.-bhtyl esterol i d

(3t . o ExpiptesiBY ﬁé‘%}?ﬁé PBoRERLOL ik Ranley ARICOr e 16 he goneral

01/ 29012 POrredar Géswihod 4g0Obtained as a white solid (371 mg). _

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-3-nftro-phenyl)~3,6-dihydro-2H-
pyridine-1-carboxylic acid tert.-butyl ester (Example E1) (256 mg, 0.61 mmol) by
reduction with Zn/NH,Cl 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



Prepared from (2'-chl oro-3-nitro-biphenyl-4-yl)-carbam c acid tert.-butyl
ester (BEdOW/29012C8) by catal yti.c hydrogenati on wi th Raneypdt/Epsvmossdi ng to
the general procedure G (nethod a). Obtained as a white solid (180 ng). M
(1SP) 319 [(MrH) +], 341 [(M+Na)+] and 350{(M+K)+]. 5 Examlp a &3

(3- Am no-2' - net hyl - bi phenyl -4-yl)-carbam c acid tert.-butyl ester. Prepared
from (2' - rsepared Bomi 4 6-bengylony-pyridip:3-y1) - bitra-phenyl Hearbamic doid tett.-batybr

Goner ol prroh (RATHEED Ok g1 82 ARET L AL1E RN EUNI At Bl o bie 110
(1SP) 299 generalproredize G (mfathadhg)+ Pbtainked3B 2 lightbigwr solidK628migd. G24

(2- Ami no- 4- benzoyl - phenyl )-carbam c acid tert.-butyl ester. Prepared from

(4- benzoyg\?lgggm% R mﬁ?;- bg;§o@ci d tert.-butyl ester (Exanple D1)
5

;
(280 ny, y ca arﬁgtll ¢ hydrogenation with Raney-N according to
the general 1 rocedure G (nethod a). btained as a yellow foam (269 ng).
M (I SF 1 +] . Exanple &5

( 3- Ami no- 3' - net hoxy- bi phenyl -4-yl)-carbam c acid tert.-butyl ester.

L nar e 1 Ainind. 4 REIoReY6- it ALY phdayl)-LabRiBAllig (RC e Elke - DUtV

ester 20 (Exanple B8) by cataly ogenation w ney- accordi ng
to the general rocedure G (nmethod a). Obtained as_a white solid (165 np).
MS (I SP) ffqurf pyq{?_—amxp_:g -benzyloxy-pyridin-3-yl)-phenyl]-carbamic acid tert.-butyl

355015 28 ESUPLSHyCEOBH 108 b ST gl Al i

(2- ni t r o- 2c¢RFANG;t the generghprpgedure & (sasthed ak Qbtained as dnoffiwhitetsolid (1B%amg)l e

Cl10) by catal ytic hydrogenation with Raney-N according to the general :

Fzﬁ/ﬁﬁbduiel\@(IG?)?demRWH)%ﬁilf@-dzmced&!).ey powder (200 ng). Ms (1SP) 286
+] .

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)-phenyl]-carbamic acid tert.-butyl 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 SnCl;2H,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.



5 Exanj2le 7 (3-Am no-4'-trifluoronethoxy-bi phenyl -4-yl)-carbamc acid
tert.-but woesbsiz Prepared from PCT/EP00/09554
(3-nitro-4"-trifluoronmethoxy-bi phenyl -4-yl)-carbam c acid tert.-butyl ester
(Exanpl e B9) by catal ytic hydrogenati on_yqth Raney-N according to the
general procedure G (nethod a). Cbt ained as a white solid (371 ng). 1o M5

(1SP) 369 Ipedgakbdfromd-(3Huoké ynyl 2316 Dheryl ]-carbamlc acid tert.-butyl ester
(2- Am no- 4- yrlql n-AS ¥I-pheny i (; aC| STQEIE - bu y ester. Prepared
from (2-ni ﬂﬁ’smpsw himgyzngwel Syy 2P HLH2:268, 1) mraeh) o r
(Exanpl e  Gdcbidiny rbyarueas ﬁieltlitﬂltz?' Obtdiigeteas-abliorAfgeQbRd (‘57trﬁ§)t he

gener al procedure G (rret od a) tained as a light grey powder (30

m). M ( li%)t e, 629
4~ ( 3- Ami no? Iéﬁﬁ”h% L Co- phenyl ) - 3, 6- di hydr o- 2H pyri di ne-
| -carboxylic acid tert.-butyl ester. 20 Prepared from

4-(4-terst. %gﬁ@r bonyl am no- 3- ni tro- phenyl ) -3, 6-di hydr o- 2H
pyri di ne-1-carboxylic acid tert. -butyI ester (Exanple ElI) (256 ng, 0.61

T i R AT i 2

Exanpl e G30 [ 2- Am no-4- (6- benzyl oxy-pyridin-3-yl)-phenyl]-carbamc acid
tert.-but yPrapateﬂrfrd&ﬁ){@IZ 28hfldorePhehflexbyfl b2 4nitro4theRyd partachit addert.-butyl

coter (ExaFir iRy bleal) (ot rls 2 bR Ry R o Wil ST AR5 ad Gabmdey i ng
to the geaoedingtothegetieral@rocaduteod (methodilt)aDbtaihedas a browinsoliat (688 nsy)l i d
(678 ng) VB (I SP) 392[(M+H)+] np 176-177 T. 5 Exanple G31

[2-Am MS6Q$@054% my]dh% Pi)éril%“& 3-yl)-phenyl)-carbam c acid

tert. -

Example G36
(2-Amino-4-(4-trifluoromethoxy-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,0 (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.



Prepared from [ 2-am no-4-(6-benzyl oxy-pyridin-3-yl)-phenyl]-carbamc acid
tert.-buWOo01/298t2er (Exanple G30) (160 ng, 0.409 mmol) by pct/BPooioosss

hydr ogenation with Pd/C according to the general procedure G (nethod a).
Obt ai ned as an off-white solid (136 ng)4210 M5 (I1SP) 302 [(M+H) +]; np
120-124 C (dec.cz. Example G32 (3"-Amino-[1, 1;

4' , 1"] t er Prepaydd #6m)(B)-floenokdanitoo-biphenylet-yl)-carttapic edd eert.-Hirtplestee (Exansple
(3"-nitro N N nyl - 4% ~car bam cid tert.-butyl. ester
(Bxanpl ¢ BHDBY i hthBuiaaton i ko) CaltoniRio B rmbl inepiirtis (R c
accor di nga). ©btdited hea bremvarsalid §3.degliure G (nethod a). Obtai ned as a bei ge
solid (175 nmg). MS (ISP) 361 [(M+H)+]; np 206-207 T. Exanple G33

[ 2- Am no- r A yhd sphenyl ] -carbamic acid tert. -butyl
ester. Pr g%%ég%j #o&%ﬁ%ﬁ %‘J’r%é%rg'gnyl et hynyl ) -2-ni tro=phenyl ]-carbam c
acid tert.-butyl ester 20 (Exanple F9) (10.0 g, 28.1 mml) by reduction
wi th SreCl MQéQﬂ 7 g, 140.5 mmol ) according to the general procedure G

(method b). Obtained as a yellow solid (7.08 g). M5 (I1SP) 327 [(M:H) +]; np

180 C. 2 (33 = A 4 (12~ -0 I | ) - phenyl ]-carbam c
acid ter Rﬁgﬁégﬁ/?qz?tu%fo %QIM/ g%f%%@f?ﬁ%@%%ﬁ%ﬂyesﬁ)l Igr epgr ]ed from
[4-(2-fluoro-phenyl et'hé/nyl )-2-nitro-phenyl]-carbamc acid tert.-butyl ester
( Exanpl e Preppredfadm g -flyorardonitronbiphenyidt ylhwarhatmic Sidi1e222ey] egeExgmplo

mol)  acpes 'mtélﬁiém&(%ﬂ & hRSAEHNS & Hﬁ?g@g}a gf)etﬁ‘ Séégﬁ?e n
] . ISPSAES ﬁ . {a;gg hy gefieral Bl G35
Frz?R%enz?ﬁlnetb,(c)éigﬁth?t)aimeéam |yell¢vypghd§(3ﬁ@;yl]fr2ar bani ¢ aci d ter? .rerﬁtyI

ester. Prepared from

[4-(2,4- dMY sp%r[qwj}gtpynyl )-2-nitro-phenyl]-carbamc acid tert.-butyl
ester (Exanple F11) (750 ng, 2 mmol) by reduction with SnCl2' 2H20 (2. 26 g,

10 mml ) _accardjng to the general procedure G (nethod b). Obtained as a
br own solm&ﬁg) lo M (ISP) 345 [(MrH) +]; np 113-116 C

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

Prepared from (4'-cyano-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
C13) by reduction with SnCl,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-Afnino-3'—ﬂuoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

Prepared from (4'-fluoro-2'-methyl-3-nitro-biphenyl-4-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.



Exanpl e G36 [2- Am no-4-(4-trifluoronethoxy-phenyl et hynyl)-phenyl]-carbam c
acid tert d)diyﬁbl ester. Prepared from PCT/EP00/09554
[2-nitro-4-(4-trifluoronethoxy-phenyl ethynyl)-phenyl]-carbanc acid
tert.-butyl ester (Exanple F12) (1.09 g,-4.-58 mml ) by reduction with
SnC122H20 (2.91 g, 15 12.9 mmol) according to the general procedure G
(et hod b) .Préjuired froth @éﬂaota-@%e&omethow-Bdn(r@-ib@phﬁgyl-‘i-m:) ¢arlspniclgi tert.-

[(MtH) i 167-

(5 At no > BESFE (el BFO I satefichfdrogenation yith PAIC gscording to the gengl

Pr epar ed frp}ﬁte(dﬂreGl(mﬂmd%)nObtamddlaphdigbmpmchI@amzﬁiHang); acid tert.-butyl
ester (Exarrpl e Bl10) by catal yt I ¢ hydrogenation wth Pd/ C according to the

gener al btained as a yellow solid (1.31 g). M
(1 SP) 303 [ S/%’Pif’% ﬁpﬁﬁ%ﬁm Exanpl e G38 25 '

(3- Am no- 3' - fl uor o- bi phenyl - 4- yI) carbamc acid tert.-butyl ester. WO

01/ 290125 PErampla4D554 -42 Prepared from

(3" -fluoro-3-nitro-bi phenyl -4-yl)-carbamc acid tert.-butyl ester (Exarrple
Bl1) by catgl ¥ d?fﬂ‘%gg L3 1) Rdfifaniie 2G4 tri Butfl ebfep, gener al -
procedure Xﬁ“%%ﬂ tba‘lmr%eﬁ 2) ﬁ)rown solid lkﬂ40 g). M5 (ISP) 303

[((MtH) +]; np 125-128

( 3- Ani no- 4'Brepared &Om (@iﬁér@lﬂu r?)‘“t&rbmﬁl -41i)-agbapmic agid tert.-butylester pr epar ed
f 4' -f|
rom ( B('Eg %y S)t af,ﬁ&l?ﬁ@wdéo%mﬂé{ﬁn RLIRNE GcRedifg k@ tHe geRbalproRedife G

(Exanpl e genat lon_wth Raney-N ckel according to

t he gener al( uObta@e avatlightiyellpw solid £1.76&- as a 1ight yel I ow solid (3.40
g). 10 M5 (ISP) 303 [(I\/H—|)+] Exanpl e 40

(3-Amn 04M§¥?S'F§’3ﬁ’1 RMHW'&O@@(&%W c acid tert.-butyl ester. Prepared

from (4"-cyano-3-nitro-bi phenyl 4-yl)-carbamc acid tert. -butyI ester
(Exanpl e
ExamgleG44

(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 165-167 °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.



C13) by reduction with SnCl22H20 according to the general procedure G

(met hod W0 019012bt ai ned as a yellow solid (360 ng). NS (|sf/ERobdessaM-H) +] ;
np 195 C (dec.). Exanple (A1l (3-Am no-3'-fluoro-biphenyl-4-yl)-carbamc
acid tert.-butyl ester. Prepared from -44- '

(4" -fluoro-2'-nethyl-3-nitro-biphenyl-4-yl)-carbam c acid tert.-butyl ester
20 ( Exanp/Preparédifrotm/(4cenadfytranc2yl-3rnitrorphtengl)-catbamiPadiCtare. castgliesgrt o t he

CR e 2y YEGEEEBAD  IRRORh i S AR5 B el b Bl (1 51 0
( 3- Ami no- 4mefiaddr)oOBtaiedtas an pravigesalid (70mag)y| - 4- yl ) - car bami ¢ acid
tert.-butyl ester. WO 01/29012 PCT/EPOQ 09554 -43 Prepared from

(4" -fl uorwgtréxﬁzég%)mqi@? I%Sn’tt r o- bi phenyl -4-yl)-carbamc acid tert. -

butyl ester y Catalytic hydrogenation with Pd/ C according
to the general rocedure G (nethod a). Cbtained as a |ight purple foam
(577 ndp . 7 363 [(MtH)+]. 5 Exanple (43

(3-Am no-2',4"-difluoro-bi phenyl-4-yl)-carbam c acid tert.-butyl ester.

Prepared f5 g a-for kiﬁ 3z e wlAsyl)-carbamc acid
tert.-but ;s? est ér ﬁ?%ﬂ? P@J@%‘ia%{lxﬁ@aatpégllqgﬁn%&tﬁlsﬁ}r%genat ion with Pd/C
according _to the general procedure nmet hod a). Obtained as a |ight

G
yel | ow solFrepared frqmd)t-.isomom2cnignyplmylgfc(anlnqpoie]a;idn;rtmuyteswésxa)mple B2anpl e

A4 (3- AmippeardiviE b B tioABH PR m?y = - ar;n i rit - butyl
ester. Pr :gpa_rga1 f?%rr%gf 2'?%2%- 6' -c?ret c%&’ftgé-/%%ﬁe?%i)gl P glﬁef/(lg-(%-eéhl%)d-aear bam c
aci d t ert Qbeingd as aswhise solid(3%p9 8).816) by catal ytic hydrogenation with Pd/ C
according to the general 15 procedure G (nethod a). Obtained as a |light

pur pl e;df oMs (I§ﬁ725'I!IXM+H55];(r};f'ﬁ)o_@@ﬁd,( MtH) +] ; nmp 165- 167 C. Exanple (45
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,0 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-biphenyl-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 a 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-



(3-Am no-2',5" -di fl uoro-bi phenyl-4-yl)-carbam c acid tert.-butyl ester.
Prepar ed {yggiyeéi2, 5' - di fl uoro-3-ni tro-bi phenyl - 4-yl) - car bpeTeEresistss
tert.-butyl ester 20 (Exanple B17) by catalytic hydrogenation with Pd/C
according to the general procedure G (mshod a). Cbtained as a |ight
yellow gum (2.18 g). M5 (ISN) 319 [(MH)']. Exanple G46

(2- Ami no- 43 b N -2ad Mg Clh BNGH)CN at 020te 25 2C decoeding tdoSynyhesie 1993; 290.1If WO
01/ 29012 P POO 0951?ﬂ 44 Pre ar.ed
4 bony of ufifres v carbpmlic sy wag FRbloged i s rsperigny i vs agifplpd by lieament
(Exanpl e Bvﬂ&)eﬂi’)}l chRAGfornate 20d EiNSIHIRPACTRGN 6100 W prdot 10 redutiogavith thie
procedure G (nethod b). Obtained as an orange solid (579 ng). M5 (I SN) 323
[(MH)"]; H}ﬁl‘l%e It. 5 Exanpl e &7 (2- Ami no-4-i sopropyl - phenyl ) - car bam c
acid tert.-butyl est er. Prepared from (4-isopropyl-2-nitro-phenyl)-carbamc
aci d ters . Methyd bEBiephraticrdirere-batyl 3-dvyl-F-okepydpiondtydr ogenation with Pd/ €

according to the general procedure G (nethod a). Obtained as a white solid |

(2 A o, 4 TESSEDASHLA 2 g ae e Cbaiy Bkt tphy el prope e B eyt

from (4- CY‘éﬂﬁpil(?péﬁer?bﬁ tﬂei@enph&h}ikﬁmﬁﬂbﬁabutyl aaetate t;a'epared')h)t ;rbata‘&héof

Ex "
o saohure G dutlaaegse witsinm dRhpropyianin i Tl feq 78 bt s BFRRIROf o) 540

E ( Mt+H) ;] : lhﬁiihitnﬁte@Bu(o%d%rﬂcmdﬂlg,ta SyrithésisU085,-451 [ithapioddetydontaimedasidualaci d
ert.-butyl ester

red
(> 137 W | piacies maierial e monki, Fhup ol be ey b eles iy pponifitine Wither 26
ggég?g! ﬁ B}i@%{ﬁﬁ&}mmmfg@ sopele. by catal ytic hydrogenation wt h Pd/C
g e

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

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-BulLi in ether at —60 °C to 0 °C according
to Synthesis 1979, 787 (method c2).

Example H1
3-Oxo0-3-(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/EtsN 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-Oxo-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 refluxing EtOH] by activation with ethyl chloroformate/EtsN and



general procedure G (nmethod a). Obtained as a green solid (2.91 g). M
(1SP) 32wWq quaseh2+] ; np. 78 C. General procedure H (Synthee¢cmEEDOSHE F)
Met hod a) Preparation of ethyl or tert.-butyl 3-aryl-3-o0xo-propionates 25
The ethyl or tert.-butyl 3-aryl-3-oxo-pdbpionates were prepared fromthe
aryl acid chlorides and ethyl or tert.-butyl malonate potassiumsalt

[ CAS- no. Badiprovith eﬁxyhmﬁl;‘om& pmmma&mupmnmmnggﬁmcmcn&ccaﬁkﬂg toM t h

Et 3N and t sis 1993, 290. If
the free % g?ﬁg oxyI| ‘%ts?fg&g&a@b‘é%ﬁ%%ﬁ%ﬂ} Fﬁw S&?dggi%f it was
activated by treatment wth ethyl chloroformate and Et3N|n THE/ CH3CN at O
C prior tMS{ERR9dM W mp 72+ °Gral onate salt. 5 Method b) Preparation of
tert.-butyl 3-aryl-3-o0xo-propionates The tert.-butyl

3-aryl - 3- bt @i onates were alternatively prepared fromthe nmethyl or

et hyl ary%%ﬁ by treatment with lithiumtert.-butyl acetate [prepared
by treatnent of tert.-butyl acetate with lithiumdiisopropylamde i-n THE
at -785C] 34 %QYH@OM}TéEOXGfPTOMOmmaﬂﬁﬁeérbut}’ltmteo-m de according to Synthesis
1985, 45. If the product contained residual 1o starting materi al afte_r

wor kup, t i n
THF/ IVEO—V H2 algtelﬁlfgn Rﬁtﬁw@?ﬁ!ﬁ%@%ﬁé g‘rgg Iwg,nm?,qmgf W%Q%?\gbi%o i gﬁ‘ﬁ%’ aci ds
The 3- ar ylertsbutrbagstaippcserdingtq spsxewép@cpdterpéi traethod t@btamefllas abghlt byiowor i des
and  bi s($ily sapfidoyilgsi | yl ) mel onate with Et3N and LiBr in CH3CN at 0 C o
according to Synth. 15 Conmun. 1985, 15, h1039 gg%ho%(?:l% o: hvvldt hz)n BuLi in
et her at ,C according to Synt esi s nmet hod c

Exanpl e Mgéf‘é&é%l\/’(é [1,2,4]triazol -4-yl-phenyl)-propionic acid ethyl
ester. Prepared from3-[1,2,4]triazol-4-yl-benzoic acid [prepared by

react iion Bfanipl@Eynobenzoic 20 acid with hydrazine hyd_rate and triethyl
orthoformate in acetic acid at 120 C] by activation with ethyl

chl or of or on with ethyl malonafe potassiumsalt wth
B3N and WoCIol AL Rh o Gro B Ge AHAT g LAsFe. 1 ( ot hod 2).
Obt ai ned
Prepared from methyl 3-( 1H-imidazol-1-yl)benzoate_ [prepared from 3-(1H-imidazol-1-
yDbenzoic acid (J. Med. Chem. 1987, 30, 1342; CAS-No. [108035-47-8] by refluxing in
conc. H;504/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 potassium salt with Et;N and MgCl, in CH;CN according to general
procedure H (method a). Obtained as a brown solid (10.8 g).

MS (EI) 287 (M"); mp 80 °C (dec.).

25 Example H6

3-Oxo0-3-(3-[1,2,4]triazol-1-yl-phenyl)-propionic acid tert.-butyl ester.



as a white solid (5.74 g). M5 (ElI') 259 (Mt). 25 Exanple H2

3- Ox0- 3- (Wwd d/bod t ri azol - 1-yl - phenyl ) - propi oni ¢ aci d et hypc@gbdffoossir epar ed
from3-[1,2,3]triazol-1-yl-benzoic acid [prepared by refluxing of nmethyl 3-
azi dobenzoate [ CAS-No. 93066-93-4] in trigmethylsilylacetylene, followed by
saponification wth aqueous NaCH in refluxing EtOH by activation with

et hyl chl orRrépared frehtinathyh3id1,2 4] tria¥D- D#-Béa2d e [CAS/NIDEY 62852749] byifteatmaat i on

wi th. ethyl .oml.onat t 3SSi salt .wth Et3N and i ccordin
to gener aiwibT i Tt b ARl Ryorafie o svhetil 0GP i R DR ' 57
g). MS (El ))andirangeNiquid (0417 74 T. Exanple H3 5 .
3-(3- Cyano- phenyl ) - 3-oxo-propionic acid tert-butyl ester. Prepared from

met hyl 3-c¢ [ CAS- No. 13531-48-1] by treatnent with lithium
tert.-but y&gggﬁ%zﬁa{@%or ding to general procedure H (nmethod b). Obtained

as a light bromm oily semsolid. M5 (El) 245 (Mt). 10 Exanple H4
3- (3- 1 m slaZxampleH7phenyl ) - 3- oxo-propionic acid tert.-butyl ester. Prepared
frommethyl 3-(1Him dazol-1-yl)benzoate [prepared from 3-(1H i m dazol -1I -
yl) benzoi c agi_g {4 Rd. ey Q1342 > R -47-8) by
refl uxing iz'n[:3 @0#@@%&%@?]Ig‘%z%'l?(eéa‘g’??eﬁ‘i°l’v%§%m1‘?‘? f%&&%@gﬁs ™ put yl

H

acetate accordi ndq to general 15 procedure (nmethod b). Obtained as an

or ange- br o\Rrepared frive et 3-t methiylisajdazol- 14k shepeeate-fprepared the corresponding .

3-(2-1m dazdil=Vla- ! _ i ing
Pr fapar (rand ? r%glr% I?{ r?1%%@cﬂ%%agﬁ—%*’%%ﬁf‘@g??gg%@ﬂ*@gﬁ%&gﬁre&ﬁ:@w éce ater.
[ prepared lycardingttp rMed Chet. 1987; 30,3343 fo Ibyrefiudng insonaddse MeQH)

i m daz oioe %Q%e'yﬁkkﬂtqﬂi%hﬁfm ?th.Su&l%@&L@Q&ording to general procedure H (method b).

Obtained as a yellow-brown oil (10.69 g).

MS (EI) 300 (M*).

Example H8
3-[3-(2-Methyl-imidazol- 1-yl)-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,S0, and refluxing.] by treatment with lithium 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,SO, 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)'].



with formc acid at 50 C and reaction with thionylchloride in toluene at
100 C] amP %9012 butyl nmal onate potassiumsalt wth Et 3SNecarHPOdpessa i n
CH3CN according to general procedure H (nethod a). Obtai ned as a brown
solid (10.8 g). M (El) 287 (M+); np 808G (dec.). 25 Examle a H6
3-Ox0-3-(3-[1, 2,4]triazol -1-yl-phenyl)-propionic acid tert.-butyl ester. WO
01/ 29012 9554 -47 Prepared from nethyl 3-[
1,2,4]triazol-1-yl-benzoate [ CAS-No. 167626-27-9] by treatnment wth

| i thium t & {2-Chatios £149419- 3066 h Fpihid £ : cedure H (nethod b).
ot ai ned as( an orgggg f?%%l d (2’?‘?%’“8‘)“%&&% E.Iltb?lwzlgg%gf(;w). 5 Exanple H7 3-
[ 3-(4- I\/btg:yl -1 Q&azol - 1-yl)-.phenyl] .- 3-oxo-propionic acid tert.-butyl
ester. Prdpshaed fFPRd-Rrangyisonicqtinicadid ethyl esten 4G4 5-No.\fi8481;d AAd by treptarentar ed
the corresAHMthiin t@€Bht}1'R8a R ak ' ' | i

2-am no;) opi onal dehyde (?lf’rret hyl idc}g?igﬁs%ﬁgﬁgﬁﬁkgﬁtﬁﬁl&ﬁw&g%nidg§7,
30, 13425 fadi 47708 ng in conc. H2S04/MeOH| 1o by treatment with
lithiumtert.-butyl acetate according to general procedure H (nmethod b).
Oot ai ned ads AsSygl4speMirgyn oil (10.69 g). Ms (El) 300 (M+). Exanple H8
3-[3-(2-Methyl -imdazol -1-yl)-phenyl ]-3-0oxo-propionic acid tert.-butyl
ester. 15 ﬁregflrﬁﬂ fromethyl 3-(2-nethyl-imdazol-I-yl)-benzoate [ prepared

by reacti | 3- am nobenzoate with ethyl acetim date hydrochl oride
in EEOHat 0 C, direct treatment w th am noacetal dehyde di ethyl acetal in

Et OH at 23-Oxo{3e(3}[aca)4 miazatidiyliphenylf-pEPibnic atid Bf- Wt sk uxi ng. ] by

treatment with lithiumtert.-butyl acetate according to general procedure
Exanpl o et kIR T PR Reel o engoan rsraped Buteschion b oni ¢ del o
tert. - bt ymieshenzoic acid with hydrazine hydrate and triethyl orthoformate in acetic acid at 120

°C, followed by esterification with conc. H2SOy 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).

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

15 Example H12

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/DMF] 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,SO4 in EtOH, followed by treatment methyl iodide and NaH in



Prepared fromethyl 3-(2,4-dinethyl-imdazol-1-yl)-benzoate [prepared by
reacti on ®lp o1@béug! 3- am nobenzoate with ethyl acetim dat eploydirogitdsss i de in
EtOH at 0 C, direct 25 treatnment with 2-am nopropi onal dehyde di net hyl
acetal in EtOH at 23 C, follwed by additggan of conc. H2SO4 and refl uxing.]
by treatnment with [ithiumtert.-butyl acetate according to general

procedur e HHETRINPOb treatidehEivitle Hthsmaert ShitpVucetatd/dtcording to.geflerg) procéduré HSN) .
313 [(MH"]. WD) Q1/29012 PC;%&EPOO’ 09554 -%8- Exanpl e H10

3- ( 2- Oyano{m¢thodib)- @bfainedns3 b‘l”(?&’l"oq’i “4idd tert.-butyl ester. Prepared
from 2-cyano-isonicotinic acid ethyl ester [CAS-No. 58481-14-4] by

treat ment g tisp) 83N[(MMIENL . - butyl acetate according to general procedure
H (method b). Cbtained as 5 a light brown solid (7.70 g). M5 (ISN) 245

[((MH"']. _Exanple H11l 3-0Ox0-3-(3-[1,2,4]triazol-4-yl-phenyl)-propionic
acidtert.@éﬂ?—rﬁ%ﬂer. Prepared frommethyl 3- [1,2,4]

triazol -4-yl -benzoate [prepared by reaction of 3 10 ami nobenzoic acid with
hydrazi ng Bydc@tBetiyd-isoxhgol{5yyl)-phéryliF Horaipeopionwaeid tertabutyl sster120 C, '
foll owed by esterification with conc. H2SO in refluxing McOH by treatnent

) oo i neecdom Sl PR ERRREL S i nSol R BRREp YOS, 7
Exanpl e Hl2thynylbenzoate [CAS-No. 178742-95-5] with a mixture of NCS, acetaldoxime, Et;N and .

3 o RS PRRT SR Gl A d el diad WOTHahiadbor 1954 45585 268811 ¢

tert.-butyl®"

3- ( 2- met hosynRbatiytmuitialithium rtidnoll adetyte hedveding 4o gerfepal ppaceduretty (method b).
esterificatjon 8‘% 3&%%#3@(5? hyl sul fanyl -i m dazol - 1-yl ) - benzoi ¢ acid
[ CAS- Nol® 2 S YPPY R N-2dPe. H2SO4 in EtOH, fol | owed by treatnment
wi th chl oronet hyl nethyl ether and NaH in THE/ DMF] by treatnent with

lithium tens (SR $02 {de+H)"S mp605Ea°Eg to general procedure H (nmethod b).
bt ai ned as an orange oil (1.82 g).

Example H15
3-Oxo-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 CH3CN according to general procedure H (method a). Obtained as a light 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. 86427-02-3] by reaction
with ethyl malonate potassium salt with Et;N and MgCl, in CH3;CN 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



(EI') 362 (M+). Exanple H 13 25

3- (2-wetowpdan! f anyl -i m dazol - 1-yl ) - phenyl ] - 3- 0x0- pr opiPEAYEP0S/0$584
t.-butyl ester. Prepared from ethyl

2- met hyl sul fanyl -i mi dazol -1 -yl )-benzgate [ pr epar ed by esterification of
3- (2- met hoxynet hyl sul f anyl -i m dazol - 1-yl ) - benzoi ¢ aci d [ CAS- No.

108035- 46P7e]pavddtfmmeﬂn/l 5+dp43(042 ithiophékécarbokylated CABYN0.[67808r8619] by ttiegtmeradi de

d NaH POO’ 09 9 »
e hium t B R R B RecTate bihin to géhitel bRl B kSR Obtatdads
Cbt ai ned agellow sadidi(6l86@n oil (4.41 g). M5 (I1SP) 333 [(M+H)+]. Exanple H14
5 3-[3- (3 Met hyl -1 soxazol -5-yl ) -phenyl ] - 3-oxo-propionic acid tert.-butyl

ester. (3 met hyl -i soxazol -5-yl ) -benzoate [ prepared by
reaction W@gﬁl @Hq)ém?yr?y enzoat e [ CAS- No. 178742-95-5] with a m xture
of NCS, acetal doxime, Et3N and cat. anopunt of pyridine in CHC13 at 50 C
accordisnggmgﬂe_ﬂmwedron 1984, 40, 2985-2988] by treatnent with l[ithium
tert.-butyl acetate according to general procedure H (nethod b). 10

Obt ai ned I ]:h@ (MtH) +] ; np 50-56 C.
Exanpl e H§ g% P@h(?:%fg é ?&y‘? 1enyF))ethé%%élron| c acid ethyl ester.
Prepared from 3-tetrazol - 1-yl -benzoic aC| d [ CAS- No. 204196-80-5] by

act i vat i oRrepared frarg Secyapo-2cftuarodieorord chlosds ramed &am theroprespondingdcid

| onat | 12, |
proceaur NS A Bt SR PBRMERG SN ST
260 ( Mt) . reaBiemypith eth mama&rgcsammtmmh Bb @mdz\dg@bznscﬁe@‘b#c@m‘ ® acid
t hyl t de[ CAS- No
a37- 8- Shnocl BRaceRE B Rethod ) S0 Brafne b ARPEYEAGK 30U (5. BB | T B AN

C2 in CH3CN according to general
Mo MS (EI) 235 (M*); m% 55- sog°c

(%)
3-[
ter
3-(

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-y1] -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.) ag. H,SO,,
reflux; 3.) EtOH, conc. H,SOy, 23 °C; 4.) 30% H20,, 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



procedure H (nethod a). Obtained as a brown oil (6.84 g). M5 (El) 232 (M)
and 234 [ W&8i/2do1z 25 Exanpl e HL17 3-(5- Cyano-t hi ophen- 2-yl gc@gpsisRosys 0PI oni c
acid tert.-butyl ester Il T WD 01/29012 PCTI EPOQ 09554 50 Prepared from
et hyl 5-cyano- 2-t hi ophenecar boxyl ate [ CAHINo. 67808- 35-9] by treat nent
with lithiumtert.-butyl acetate according to general procedure H (nethod
g( : Glat_a:_ln eRékepa-ecé &orkﬁéthﬁl\és-?ﬁheﬁydﬂ%ﬁﬁn}ﬂhzoé@llﬂihieﬂéDC&NNQ‘. 16’6427&4%] byd

anpl e -(5- < 2- rg-phen - 3-,0X0Q- propioni c aci g et ster
b opar ed 1 NABER b RSI ert B EgIe depiigimede B P dors B Fietiod 5
cor r espondi Qbtaiedds a lightSellow ligdid2263)- 2] by treatnment with SOCl2, cat. DW.
in toluene at 80 C] by reaction with ethyl nmalonate potassiumsalt with
Et 3N and ' rding to 1o general procedure H (nethod a).
bt ai ned g/g‘%ﬁ%r’@@ﬁ&%@ﬁm id (3.85 g). M (EI) 235 (M¥); np 55-60 C.
Examvl a H19 3-(2-1m dazol - 1-yl -t hiazol -4-yl)-3-o0xo-propionic acid
tert. - bus ylGeetal pradedwe] ¢fyrithetiv Schomk F) :
2-imdazol - 1-yl -t hi azol e- 4- car boxyl ate [ CAS-No. 256420-32-3] by 15
treat ment w L.t hisim tept,. 5. N .at.e according to general procedure H
(met hod b) \%’E%%?ié‘%mngé%g%‘é’f}g’t% %‘B“;én é@’?’fé‘%&f 6'?"3). Exanpl e H20
3-[2-(4-Met hyl -i m dazol -1-yl)-thiazol-4-yl]-3-o0xo0-propionic acid
tert.-butylMetboda) Prepared from et hyl
2- (4-nmet hyl -im dazol -1-yl)-thiazol e-4-carboxylate [prepared from 20 ethyl

2- am no- 4- t9 L \ ](cﬁ‘&§n A ﬁéll%@ Beoxd? Nl

synt hetic 5'1? eﬁ%ﬂ]lg:ﬁ’él‘??%m,m -1 sot %%%éyg‘%gt o?Lé%d gpr?e?ﬁgg?e %%%%t?%\g’ﬂ

23 C, 2.) agidsppdcaalytie empunt ofgonc. H.5Q, ortiflioreqeetiviacid (TRA) in isopsopenyb 02,

HOAc, 23, C b | i1 hy t ; I t ' o]

enr al oy ae2iieat 27 CRELAAILE [ Chidg WP Bl 198511836 TR R0 Wrd
purified by silica gel column chromatography with hexane/EtOAc.

e

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.

Example J1
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-carbonyl
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
compound 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 J2

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



browmn oil (8.73 g). 25 M5 (ElI') 307 (M). Exanple H21

3-[ 3- (1-wetogboib H- i m dazol - 2-yl ) - phenyl ] - 3- oxo- pr opi oni c PAAVEPOL/eIsS4 - but vl
ester WD 01/29012 PCT/ EP00109554 -51 Prepared from et hyl

3-(1-nethyl - 1Hi mi dazol - 2-yl ) benzoat e [6AS- No. 168422-44-4] by treatnent
with lithiumtert.-butyl acetate according to general procedure H (nethod
b). ot alThead- (asChi?ox‘oi-tgtdphyﬂJZI-ﬁmLdmk{iudp{ohzéﬁ:ngi\ras piSpiredBonBB-khRorp{ MtH) +] . 5

g?g?; ?l_ P QC F%/ far X)at gfa gF 6£$€g 2@ Prlf&%%iad%{sne&{y&sﬂyl)malonate (11.6

6-aryl - 2 ihl.d |4B:§trhmlol)[wﬂlh B Nd1 285 ml4 900 esmob)randLiBip(B 33, #7.5mmmol) in CH;CN

3-aryl - aC| s_an nt of canc

trifluor o&é@t({? %&(ﬁagfargeﬁber qucgg‘brreg_i)@ﬂ§trtl‘°8fg £Hqs mgte é(g%g(%gyraal ng to
Chlem @qa:tﬁhsztthéd u%&&ﬁa titRlcomfpdnd bl etifringain wp@dp&ﬂym Badﬁ&ltearniﬂdnfcl ﬁgﬁ@w
silica ge urmcro t ogr.aphy, c.  Met The :
o ar y1 - 5. SORHBERY e BORA e methacka) OB P SGeEe RN Ho3 B . - but y1
3-aryl -3- oxo-propionates by treatnent with trifluoroacetic anhydride

( TFAA) i nMS (BIx 244 @0OF an8246 [(4+3)Tq; rap 88898CAde@R C according to Tetrahedron
Lett. 1998, 39,2253. The final products were if necessary purified by silica

gel colu chr tography with hexane/Et OAc. Examle 11
2,2-Di WMI ophen-2-yl- [ 1,3] dioxin-4-one. The

3- 0xo0- 3-t hi ophen-2-yl - propi oni c acid was prepared from thi ophene-2-carbonyl
20 chl or i ée(3¢Gyanhorthiophen12ryl)-2,2adichethyd{[1,3] diexinyt-sné.y| ) mal onate (25.6 nl, 100
nmmol) with n- BuLi (1.6Min hexane, 62.5 nL) in ether at -60 CtoO0C

accor djng Trh9f30¢3 nggﬁg?lé%{)}[x%noigf)?f-‘&g g%%ﬁﬁfc%? v%%pre&a'i’?dﬁ& perial (7.88

g) was trans opropenyl

acet at e atkioflenea-cabdnylghlopide 124.3fg d10.6 rpmbeddlb&(ynmémﬂﬁdhndpna@ot ai ned
as a vell o¥¢ §Rl1l 947 4 nfiol§ With EtsN (41 mL, 295.4 mmol) and LiBr (13.5 g, 154.7 mmol) in

CH,CN at 0 °C according to general procedure H (method cl1). The crude material (24.8 g)

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

15 H,S80, 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 J4
3-(2,2-Dimethyl-6-oxo0-6H-[1,3} dioxin-4-yl)-benzonitrile.

The 3-(3-cyano-phenyl)-3-oxo-propionic acid was prepared from 3-cyanobenzoyl chloride

20 {828 mg, 5 mmol) and bis(trimethylsilyl)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
c2). 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 asa
light yellow solid (0.8 g).

25 MS (EI) 229 (M™); mp 138 °C (dec.).
Example |5
2,2-Dimethy}-6-(3-trifluoromethyl-phenyl)-[1,3]dioxin-4-one.

The 3-o0xo0-3-(3-trifluoromethyl-phenyl)-propionic acid was prepared from 3-
trifluoromethylbenzoyl chloride (10 mL, 67.6 mmol) and bis(trimethylsilyl)malonate (18.2



25 M5 (El') 210 (M+); np 42 C (dec.). Examle 12

6- ( 3- Chl oxpoe bippsepien- 2-yl ) - 2, 2-di net hyl - [ 1, 3] di oxi n- 4- one. pMikpbblogsa4 12

PCT/ EPOO/ 09554 -52 The 3-(3-chl oro-thi ophen-2-yl)-3-o0xo-propionic acid was
prepared from 3-chloro- thiophene-2-carbdsyl chloride (7.82 g, 43.2 mol)
and bis(trinmethylsilyl)mlonate (11.6 i, 45.4 mol) with Et3N (12.65 ni,
90. 7 mmol ) mak@1imiol)(MaEtEEGYN ,(20hL5 142mimol) and HBEXS.46y, 73.40mand bindCHgCN at 0

0 anst or nedcentosaies FRE brdselpre AT g o e A PRLR AL i ¢ ana

conc. H2SObbtaimerlokS5cH glgwds araglsfomaﬁ ingo dlvetibler @ondpdumdttiystirdng inGbdpropearyl as an

o 2nde 0L i B okl bealfi il sk Ep Al uld >, )

The 3- (3 r yellow sdliddp3eg)- 2- yI) 3- ox0- propi oni c acid was prepared from
3-cyano- thi ophene-2-carbonyl chloride (24.33 g, 140.6 nmmol) and

bi s(trinet 0 147.7 mmol) with Et3N (41 nL, 295.4
nmol ) and E%(%&I%?@ﬁd H%S?%é c? CH3CN at 0 C according to general
procedure H (nmethod cl). The crude rraterial (24.8 g) was transformed into

the title Exappled@ by stirring in isopropenyl acetate and conc. 15 H2S04
accordi ng to general procedure j (nethod a) bt ai ned as an orange solid

5712, 9 i it e e - AR R IR ot r i e The

3-(3-ryano he | ) - 3- oxo- prop| oni ¢ acid was prepared from 3- cg/anobenzoyl

chl ori de 28 eé hiqyo-phenyh )omomcmaqlmmemméfrmwh&re ZoB6 i, 10
I t h

mol) Wy cmoﬁul»tn( LO3Y, 7 nd ea&?cr'?s(tﬁﬁ,%@ylmg))ﬂnmoﬁm%3 fmr_ &, o@:@f&ﬂnﬁ

according to neradsgroc e crude mater| (1.04 ¢

was transf Bts mmel) and LiBs{84A 809‘19%/@91} in GHsCN at PSopeepsdingito acet at )
and TFA ac gg{:?%'ﬁgoéeau&qq ?fn@.h RrQY. qddrc &%ﬁh%% ?g) Erﬁ?ﬁ@anéﬁnﬁ) the! ght

yel | ow sol 25 "Nb EI) 229
title compound by stirring in isopropeny! acetate and conc. H2504 according to general

procedure ] (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-Iodo-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 mlL, 165.5 mmol) and LiBr (7.54 g, 86.7 mrhol) 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,SO4 according to general

procedure J (method a). Obtained as a yellow solid (9.6 g).
MS (EI) 330 (M™); mp 79-80 °C (dec.).

25 Example I8
2,2-Dimethyl-6-(3-trifluoromethoxy-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



Exanple 15 2,2-Dinmethyl -6-(3-trifluoronethyl-phenyl)-[ 1,3] dioxin-4-one.
The 3-owed1t®tri fl uoronet hyl - phenyl ) - propionic aci d waRCBHERPHIWSH f r om 3-
trifluoromethyl benzoyl chloride (10 ni, 67.6 mmol) and
bis.(trimethylsilyl)malonate (18.2 WD 03429012 PCT/ EPOQ 09554 -53 m, 71
mmol) with Et3N (20 nL, 142 mmol) and LiBr (6.46 g, 74.4 mmol) in CH3CN at
0 fC aﬁ COﬂiﬁf:)sl’tStnied Oilﬁw’dié title popodnd by ?ﬂirﬁmﬂgﬁmhdpmp):ﬁyl'ﬁhétatlerande:onat}hgﬂgl (7.0
g of the obtained 15. s=transf,0 into the titlas. ayn y
stirring ?‘ﬁmi@‘bﬁ)ﬁo(ﬁﬁﬁ?ﬁ‘dp‘q)éﬁ‘ﬁﬁﬁg b“ﬁﬁ’&d@&ﬁ&aﬁféﬁa%B?Bgﬁfﬁbf@b% ggg'ner al
procedure J (nmethod a). Cbtained as a light 5 yellow solid (5.3 g). M5 (El)
272 (M) ; MSHED) 2838 M°);(idpd9)54 °CHdacrhl e 16 6- ( 3- Chl or o- phenyl ) - 2, 2- di net hyl -
[ 1,3] dioxin-4-one. The 3-(3-chl oro-phenyl)-3-0x0-propionic acid was
prepared from 3-§:hl orobenzoyl 10 chloride (I 1 m., 85.7 mml) and

bis(tri nm%l)rml onate (23.0 nL, 90.0 mml) with Et3N (25 nL, 180
mml) and LiBr (8.19 g, 94.3 mmol) in CH3CN at 0 C according to general
pr ocedsr e2,2+Dimetliyb&-pyridin-41id 1 3] didginvdoeed al (17.1 g) was transformed into
the title conmpound by stirring in isopropenyl acetate and conc. H2SO4

orva (8 BBy R o PG PARIIAR E%ﬁiﬁig‘n%%@?%?@“?%ﬁé?w

Exanpl e lmagaesidum owth aye PCQ: inePMRA at 120 IC 3¢ g ito Jayuroal of Amtalotics

3- (3-i odosphenyl - I eYel ' r -1

chi or i de. 1781512151 M RRRERAM grefile R InPTERRFMRTE R GUERGRN |
82. 8 nmol ) (mthed ). Dt¢ined apowhite sl 13 ginol ) and LiBr (7.54 g, 86.7 nmol)
in CH3CN at 0 C according to general procedure H (nethod cl). The crude
mat er i gl transforned into the title conmpound by stirring in
isoprolgen%](g@e@gt(mnd conc. H2S04 according to general procedure |
(method a). Ontained as a yellow solid (9.6 g). Ms (El) 330 (M"); np 79-80
C (dec.).Example]i0 -

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 SOCI;) and
bis(trimethylsilyl)malonate with Et;N and LiBr in CH3;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,50, 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  EtsN (17.7 mL, 127 mmol) and LiBr (5.77 g, 66.4 mmol) in CH3CN 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,S0, according to general
procedure J (method a). Obtained as a yellow oil (640 mg).



18 25 Exanple 2,2-Dinethyl-6-(3-trifluoronmethoxy-phenyl)-[ 1,3)

di oxi n- 4- ame 01/398¢2 3- 0x0- 3- (3-tri fl uor onet hoxy- phenyl ) - pr opp@fRkpooossd Was
prepared from 3- trifluoromethoXxybenzoyl chloride and
bis(trinmethylsilyl)mal onate with Et3N andsgi Br in CH3CN at 0 C according
to general procedure H (nethod cl ). The crude material was WO 01/ 29012
PCT/ EPOQ 096541ISR)235 [(MaH) Tjandes2 [(MeNH))titl e conpound by stirring in

i sopropenyl acetate and conc. H2SO4 according to general procedure |
(et hod a). ql ‘id as an orange solid (2.27 g). M5 (El) 288 (M+); np
49-54 C (de@g‘M anple 19 5

2,2-Di met hyl -6-pyridin-4-yl-[1, 3]di oxi n-4-one. Prepared from

3- 0x0- 3- pyrZ,Zi-iDimﬁ;yll-Gp(rSeqﬁthplmnpldi'[&3[4io:a'pedf-edef rom 4- acetyl pyri di ne,
magnesi um et hyl car bonate and in DM at 120 C according to Journal of

accor di ng T ELEPAe Bhadlt cd o -PioBAERRY i Sy frale i el 500

( 1.3 g).5i mmfsb(rﬁbyl irideNR )71 gEléaﬁpireoll_a_md tert.-butyl malonate potassium salt (6.0 g,

50t L STELMY b B8 26380 cpiov

3-(1Him daaswrdu@-tylg)enealszpted(um Hr(methddy)r Theérode d'xate{rpl éfp%g)dﬂdsy t r eat ment

f 3-(IH : S- No
[ 108035. 4 P ARt iR e VAEERD Sl e M0 Poa SO R FEAR abcbbimng 7
LiBr in Gﬂ:g&hbxalpﬁcedtact&nehhngbbd)lgemeda:zayqﬂpmhdn(k%-gx rret hod cl). The - -
crude material was transforrred into the title conmpound by stirring in

I di t I d J
(et nod 04 MS BB 2 S o e S0l 1 (617) . 20 WS (B1) 270 (M¥).

Exanpl e 11122D|rrethl 6- ( 3- net hox henyl 1, 3] di oxi n-4-one.
nmp 2200 y ( y- phenyl) - [ ]

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 Hé6) by stirﬁng 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-yl)-3-oxo-propionic acid tert.-butyl ester
(Example H5) by stirring in TFA/acetone with TFAA according to general procedure |
(method b). Obtained as a brown solid (10.8 g).

MS (EI) 271 (M™); mp 151 °C (dec.).

25 Example]15

2,2-Dimethyl-6-[3-(2-methyl-imidazol-1-yl)-phenyl]-[1,3)dioxin-4-one.



The 3-(3-net hoxy- phenyl)-3-o0xo0-propionic acid was prepared from

3- nmet hoxybenzeye chloride (10.3 g, 60.4 nmol) and PCT/EP00/09554

bi s(trinethylsilyl)mlonate (16.2 nm., 63.4 mol) with 25 Et3N (17.7 ni,
127 mol) and LiBr (5.77 g, 66.4 nmol )-%h- CH3CN at 0 C according to general
procedure H (nmethod cl). The crude materia 6.38 g) was transforned into
the tit|Rrepanedfomu3H3- (thcthvhlghdazoddqﬂ}-pben&] 3-anzcetmploamcebt¢ct buapbos

o) v oS SHRTIR R BARRUS TeAE R TR SR ihed st ppfaike (210

[(M+NH4) memﬁthbtmnTQZSQbagBOhdt(hith)6 (3-nitro-phenyl)- [ 1,3

] di oxi n-4-one. The 3-(3-nitro-phenyl)-3-o0xo-propionic acid tert.-butyl
ester wasyr - ofi t robenzoyl chloride (2.71 g, 14.6 mmol ) and
tert.-butw(ggla%sgg%v{e)%ﬁésglgm salt (6.0 g 30.0 mml) with Et3N (4.5 ni,
32.2 mmol) and MCl 2 (3.48 g, 36.52 mmol) in CH3CN according to general
procedér eExaniplei¥od a). The crude material (3.88 g) was transforned into
the title conpound by stirring in TFA/ acetone with TFAA according to
general psosec ( )3)diRiR 4] h id (2.76 g) lo M5
(El) 249 %m‘?%ﬁﬁﬂﬁoﬁﬁggﬁ.hg &7 @325:1%%%#‘&%;&% (3- [ 1,2 4]
triazol-1-yl- henlgé13 d|0X|n one. The

3- oxo- 3- (Prepared fugm 3¢ z‘dﬁnqmldlﬁh%ﬁl)'r%i’ﬁ'ﬁfﬁmwlé agiditert oyl estsp(Bample o1 was
pr epar ed r ethoBBAS- No
67626. 27 80 ) ﬁ‘ﬁ‘e%*“n"ﬁﬁﬁ"“&"hmhﬂﬁ%‘h‘.clﬁﬁa%%*{° e o ng 1 0
general pPB aéarbrevmts%h 3@308 Prepared from (Exanple H6) by stirring in
TFA/ acetone with TFAA according to general procedure J (nethod b).

bt ai ngd Eﬁ(@])\/ﬁd(W)sﬂbll@zéQ%@eﬂg) "MS (El') 271 (M+). Exanple 114 20

6- (2-1 mdazol -1-yl -pyridin-4-yl)-2,2-dnet hyl -[1, 3] di oxi n-4-one. Prepared
from3-(2-imdazol -1-yl-pyridin-4- yI) 3-0xo-propionic acid tert.-butyl
*ester (Exanple H5) by stirring in TFA/acetone with TFAA according to
general procedure J

General procedure K (Synthetic Scheme B)

Preparation of {2-[3-aryl-3-oxo-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 consumption of the minor component. The
solution was allowed to cool to 23 °C, v;rhereup0n 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.



(nmethod b). Ootained as a brown solid (10.8 g). M5 (El) 271 (M+); np 151 C
(dec.). deedm! € 115 2, 2-Di met hyl - 6- [ 3- (2- et hyl - i m dag@lepdendsss phenyl ]
- [ 1,3) dioxin-4-one. WD 01/29012 PCT/ EPOO/ 09554 -56 Prepared from
3-[3-(2-nethyl-imdazol -1-yl)-phenyl]-3.g¥0-propionic acid tert. -butyl
ester (Exanple H3) by stirring in TFA/ acetone with TFAA according to
general pregsgdple®k) (nmethod b). Obtained as a beige solid (2.13 g). M5
(ElI') 284 (M; 2 C. 5 Exanple 116 4-(2, 2-Di net hyl -6-oxo-6H [ 1,3 ]

di oxi n-4-yl)-pyridine-2-carb onitri)e. Prepared, froom ..

S O cy oyt inCenc-phema- g0 7 IO RIS i dor PRyl esprbage arid st
H10) by stidtéd ng in TFA/ acetone with TFAA according to general procedure J
(method b). otained as a brown solid (3.30 g). to. Ms (EI) 230 (M); np

132 C (dec.). ergl pr.ocedure nt het i, P | f
(213 ary) PlEposed 0 ORGP ATAEY-PRAR) PREIS A BR BAM S G PEl O ot
=HR M e R e
6- ar yl - 2, 2mmeR perprding to theigepgral prpcedure k. Obtaned ag ayellow so £ 8-

aryl E/N- (2-nit ro-zﬁ?;r yIF- phe]:yl ) - 3- 0x0- pr opi onam des by reaction of

2- ni t r o- 4- MYAISP U YMaH) Pand/828H (BHNa) T thp2tadi 188ty - [ 1, 3]

di oxi n-4-ones. A m xture of the (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.-butyb@ﬁé#&oxo-propi onate or 6-aryl 20 2,2-dinmethyl-[ 1, 3]
di oxi n-4-one (0.8-1.5 mmol) was refluxed in toluene (4-8 nmL) until thin

| ayer chr ofax]®¢3-@yayo-phehyilas-edoquapiosylaminglsétpheriybethysfyl-phenyl-surbamisasishent .

The solutio | | owed to cool to 23 C, whereupon the product generally
crystal 19 ztﬁe(q\ﬁﬁﬁe%%es where crystallization failed to appear it was
I nduced by addition of hexane or the entire reaction mxture was directly

subj ect ed” Peepareddiverh (2 ayng4-plenpethynylipheayl)fdathasic gcid serbrhutybastehed with-
ether or il Ul q8G3) (ALIEE DYDY -84, Hnbiy N EHIBH- 01, 9] ik Aeylf-2- [ 3-

benzonitrile (Example J4) (250 mg, 1.1 mmol) according to the general procedureK. - -
Obtained as a light yellow solid (260 mg).

15 MS (ISP) 480 [(M+H)"], 497 [(M+NH,)*] and 502 [(M+Na)*]; mp 168-170 °C (dec.).

Example K3

{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-oxo0-6H-[1,3]dioxin-4-yl)-benzonitrile (Example J4)



aryl - 3- oxo- propi onyl am no] - 4- aryl - phenyl }-carbam c acid tert.-butyl esters
or 3-aryMWow1/3981ni tr o- 4- aryl - phenyl ) - 3- oxo- pr opi onam des, pedyEpdv/0o8s used
directly in the following step or - if necessary - was purified by
recrystallization or by silica gel col uB8-chromatography. WO 01/29012

PCT/ EPO0/ 09554 -57- Examlp a Kl

{ 2- [ 3- ( 3- @yenrdingite the gengabmcgdwpil@mhmmdm]ahmwmoh@ KE#ythg) el hedicrudeci d

tert.-but Eﬁ’éﬂﬂ’ﬂ from (2-am no- 4-i odo-phenyl)-carbam c acid
tert.-but§+thester f%xarrp e ) 5 (900 ng, 2.7 mol ) and

3- (3-cyano- phenyl ) - 3- oxo-propionic acid ethyl ester (880 ng, 4.1 mol)
accor di ng&@ﬂk&%eneral procedure K. Obtained as a yellow solid (1. 2 9.
M5 (I SP) 506 [(M+H)+] and 528 [(MtNa)+]; np 182-183 C. Exanple K2 {2-

[3-(3- Waff@-'[PJBICSJa)w%h@ffﬁ) Br%cpé%a&%iecgﬂa?rgl%bﬁzl%ﬂyi-?f-BHé}WI}'-pJ}GﬂXic acr bami ¢

acid 1lo tert. -but% ester
( 2- ami rfo- ACTE) &thynyl - phenyl )-carbamic acid tert.-butyl ester (Exanple
&) (214 ng, 0.7 mmol) and3(22dinethy| 6- oxo- 6H[ 1, 3] di oxi n-4-yl) -

b t | 2ERadH.
pregéggljr ;'PL' af@(i?gifi rsg aixﬁ)xo-@ R yl érh S%xl)oaxgx?é;%&cg{egg bh?y}%&%sﬁ%g%ﬁ% 480
[ (M-H) +] | GZ@?H? W@F@WY&T%O’SBQHE 1 m;nn}4-ybrbe11@sn11ﬁl@ (Exqrople J4). accépdingp| e

K3 {3- to the general procedure K. Obtained as a.b
[3 ( 3- Cyano- phgeny )123 oxoe pr opi (l)r?ley aaslr?l r?tﬁepA?Wder?g ygbi phenyl - 4-yl } - car bam

(3 :ﬁ‘: gotﬁéq\@?%%ﬂ(ﬁs%ﬁehﬂ iﬁ*‘%&:&%é#ﬁ‘b[%ﬁ)ﬂert -butyl ester-20

(Exanmpl e GB) and 3-(2, 2-di nmet hyl - 6- oxo-6H-[ 1, 3] di oxi n-4-yl)-benzonitrile

( Exanpioe g@mgnqqpr di ng to the general procedure K. Obtained as a |ight
brown solid (207 ng). M5 (I1SP) 486 [(MtH)+], 508 [(M+Na)+] and 524 [ ( M+K) +]
Exanpl e

{2-[3-(3- é%-’h@ SvangPhenyls 3 o%p rRJBP’aﬁylP%il%ljuphert%%ﬂ}ré#bsm agigh st ibutd ar bam

ic acid 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-oxo0-6H-[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-propionylamino)] -4-phenylethynyl-phenyl}-carbamic acid
20 tert.-butyl ester.

Prepared from (2-amino-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester
(Examp_le 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—y1}-carbamic acid tert.-butyl
ester.



25 tert.-butyl ester. Prepared from

(2- am no- 4y bi/spien- 3-yl - phenyl ) -carbam ¢ acid tert. - butylp@stnodsixanpl e
&) and 3-(2, 2-di met hyl - 6- oxo-6H-[ 1, 3] di oxi n-4-yl)-benzonitrile (Exanple

J4) [1l1i" WD 01/29012 PCT/ EPOQ 09554 -5&9%ccording to the general

procedure K. Obhtained as a brown solid (104 ng) and used crude in the next
step ( Exam3repated (Famind-biphenyd-4-yl)-carbamic acid tert.-butyl ester (Example G9) (569 mg, 2
{2-[3-(3-Cy, i carbam c
PR S ter@ﬂﬁy"{hﬁ&’ Lz) ?zgg%ge@f p};? o&%xﬂﬁ:oﬂpc]acf’trefthsﬁ%&e?(%b RS Binb; |
(2-ami no-4 prapaemd ﬁ'o;ﬂ 3-ptnéua5bleylzthclﬂandc:(&mrgl Ghem 19864134) uaagehe greredyree  G7)

d 3-(2, 2- 3 4)
sccor di ng Jeeciied th SppAR: RS g shiBd RS b pSS MO sebdsuia BB ) )
M5 (I SP)s 4@o§e(dMN-K+q)btaﬁﬁzﬂa[s @MME&}OIWG@B@{(I\/&K) +] io Exanple K6 -
{3-[ 3-(3-Cyano- phenyl ) - 3- oxo- propi onyl am no] - bi phenyl - 4-yl }-carbam c acid

tort . -but yMIERET 472 IR T LI RN T S rrety T ) S e
3-(2, 2-di met hyl - 6- oxo-6H-[ 1, 3] di oxi n-4-yl)-benzonitrile (Exanple 15 J4)

(243 ny, 1.BExBmpleX8 according to the general procedure K. Obtained as a
white solid (324 ng). M5 (ISP) 456 [ (MtH)+]; np 168 C (dec.) Exanple K7

. phonyt et EpRofibolmeas: Sloofk B ARIRGL-2 3" difuore biphenyl -l carbamic

( 2- ami no- 4-agidetantl- Wl/mﬂr phenyl)-carbamc acid tert.-butyl ester (Exanple
&) (1.0 g, 3.24 mmol) and 6-(3-iodo-phenyl)-2,2-di nmethyl -[1, 3] di oxi n-4-one

(Exanmpl g J @reﬁa}ecy §oﬂv (33an51?10[§'r9'|-31ﬂ66f636$h9x9y1140yl§ REbARNELA tebf, -‘Bﬁ@‘y‘l’ geer K.
bt ai ned as ow solid 2

Ie G49) YIGO mg, 0.5 mmol) and 3- ? 2-dimethyl-6-oxo0-6H-{1,3]dioxin-4-yl)-
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-Cyano-phenyl)-3-oxo-propionylamino]-4-furan-3-yl-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-oxo0-6H-[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).



25 M5 (I1SP) 581 [(MtH)+] and 603 [(M+:Na) +]; np 193-195 C (dec.) Exanple K8
{3-[ 3- (3Iwdarasiphenyl ) - 3- oxo- propi onyl am no] - bi phenyl - 4- pCrAPras/wssd ¢ aci d
tert.-butyl ester. WO 01/29012 PCT/ EPOQ 09554 -59 Prepared

( 3- ami no- bi phenyl -4-yl)-carbamic acid-t68rt.-butyl ester (Exanple &) (569
ng, 2 mol) and 3-(3-azi do-phenyl)-3-oxo-propionic acid ethyl ester (700
ng, 3 mméxampleksdared from 3- azi do- benzoyl chloride (Bioorg. Chem 1986,
134) using the procedure described in Synthesis, 1993, 290, nmethod A, M5
(El) 233¢4 Jz%&ﬁer el omtogg ﬂﬂ?[a%‘n -armaeapz yn?p Rérydcadbarnit

or ange soIJYB ((t3 ;ﬂi sS'IR/B OQ47 ]—i)+] and I\ﬁNaﬂ)??] Exam I p a
K8 { 3- acidter -butyl ester

[ 3- (3- Cyano- phenyl ) - 3- oxo- propi onyl am no] - 2' , 3' - di f | uor o- bi phenyl - 4-yl } - car
bam ¢ aQ@rgpdr&d ﬁ'oﬂp&téihm%sli ﬁﬁazb@-Z?l&H?ﬂ Hehﬁﬁﬂcarbamlc acid tert. -butyl ester

(3-amno-2'", 3 -dif Iuoro- henyl car banin.‘ ? tert. tﬁter
(Exam:ﬂ e @qa;ypl@ da) ﬁ%ﬁmg, -(3-cyano-phenyl)-3- oxo-propxomc ac1de

3- (2, 2- diekget 11669&91% hé)ﬁ B'ﬂrﬂnﬁbl))acc&@ﬂ?g‘l@'thé dierdl proephe K94) (115
ng, 0.5 mmol ccord tot eneral procedure K tained as a white

sol i d (5%btgipe wsabs@n)ellqsgzof ﬂrre np 118 C. 15 Exanpl e K9
{2-[ 3- (3- Cyano- phenyl ) - 3- oxo- pr opi onyI am noj - 4-furan- 3-yl - phenyl }-carbam c
acid terMs@nwiw ﬁmﬁen?] ]B&)PIQQIGQ from |

(2-am no- 4-furan-3-yl - pheny ) carbamc acid tert.-butyl ester (Exanple

Gl1l) and 3-(3: IXgno phenyl ) - 3- oxo-propionic acid ethyl ester (Pol. J.
(4

Chem 197&%2 accordi ng to the general procedure K. Obtained as an
orange solid (460 nmg). M5 (I1SP) 446 [(M:tH)t], 463 [(M-NH4)+] and 468

[ ( M+Nag +]{2-[BX3rDhlerd<ifoplen-3-yB-3- BX&-}Sﬁd]ﬁoleﬁﬁiﬂo)] 4-gyz§am«z@y1qﬂ1eﬁm4@fbmﬁc]
u

- 4- napht hadtgrr{_%ﬁt\%e henyl} carbamc acid tert ester

Prepared from (2-amino-4-pyridin-2-yl-phenyl)-carbamic acid tert.-butyl ester (Example
G17) 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 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 Gl17) 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 (90 mg).

MS (ISP) 457 [(M+H)"} and 479 [(M+Na)"].

Example K14

[3-(3-Oxo-3-thiophen-3-yl-propionylamino)-biphenyl-4-yl] -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-oxo-3-thiophen-3-yl-propionic acid ethyl ester (FR 7191887)



25 Prepared from (2-am no-4-napht hal en- 1-yl - phenyl ) -carbam c acid
tert.-butyoepiiz (Exanple Gl4) and o PCT/EP00/09554
3-(2, 2-di met hyl - 6- oxo-6H-[ 1, 3] di oxi n-4-yl)-benzonitrile (Exanple J4
according to the general procedure K Obt@lined as an off-white solid (92
ng) and used__crude in the next step (Exanple 20). W Q1/29012 '

PCT/ EP00/ 0938l mg, 876 mmahhar¢prdingto the general procedure K. Obtained as a yellow foam

[ 3-(3- Wang—mhﬁ@ﬂ ) - 3- 0x0- propi onyl am no] - 4-t hi azol - 2-yl et hynyl - phenyl } - car
bamc acid tert.-butyl ester. Prepared from

(2-amno-4-tlsi | - 2-yl et hynyl - phenyl ) -carbanmic acid tert.-butyl ester 5
(Exanpl e M (@ %,[YMT‘%B frm)l ) and 3-(3-cyano- phenyl) - 3-0x0- propi oni ¢
acid ethyl ester (PoL J. Chem 1978, 25) (74 ny, 0.34 mmol) according to

the generalExanpderse K. Cbtained as a light yellow solid (129 ng). M
(1SP) 487 [(M+H)+]; nmp 131 C Exanple K12 io

2-[3-(3- o-,t hi ophen- 2=yl ) - 3- 0X0- propi O am.nol - 4-pyrijdin-2-yl. - nyl
! ar bani 1P PRI SebiosproP B RREa S r G -bipheRf-4-v) Carbalnic Bl '
(2- am no- 4tpet-bdtiyhestery! - phenyl ) -carbamc acid tert.-butyl ester (Exanple
GL7) and 6-(3-chloro-thiophen-2-yl)-2,2-dinethyl-[1, 3]dioxin-4-one (Exanple

J2 ' to.th ' d : t aj ned h b

sol i o ( 145 inggeeed remya e he R i LT b e R P U RS & K13
{2-] '3;1( 3E Q(Embpltbﬁfmb )mds3qz,g-d1mﬂiygﬁ¥'dmmmql,6§1dipximL4iiy1)-bfénydniﬁne(mdahp¢¢ar bani
C aci ert. - bu ester. Prepar . i .

(2 am no- a A dPe e Ener PYocearis Kntibtaiped ey ayicous graee (290 M8k ampl e

20 G17) and 3-(2, 2-di net hyl - 6-oxo0-6H-[ 1, 3) di oxi n-4-yl)-benzonitrile

( Exanpl &0 JMS (ISP} 47QIj (My+H )] t492 [(Madla}]] apnd 502 fM€KK). Obt ai ned as a | i ght
brown solid (90 ng). M5 (ISP) 457 [(M+H) +] and 479 [ (MtNa)+]. Exanple K14

[ 3- (3- Oxo- %x&xm %qa%n 3-yl - propi onyl am no) - bi phenyl -4-yl]-carbam c acid

tert.-buty
{3-[3-(3-Chloro-thiophen-2-yl)-3-oxo-propionylamino]-2'-methyl-biphenyl-4-yl}-

carbamic acid tert.-butyl 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)"].

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-chloro-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)"].



25 ester Prepared from (3-am no-bi phenyl-4-yl)-carbamc acid tert.-butyl

est er ( EW&I280120) (144 ny, 0.51 mml) and 3- oxo- 3-t hi oprEER0NbsIAr Opi ONi C
acid ethyl ester (FR 7191887) WO 01/29012 PCT/ EPOO/ 09554 -61 (151 ng, 0.76
mol ) according.to the general pr ocedur&R. Optained as a yel l ow foam (181

ng) . I\/B(Esgg ﬁga[(MH)ﬂ. Exanpl e K15 5
{3-]3-(3- = nyl ) - 3- oxo- pr opi onyl am no] - 3' - net hyl - bi phenyl -4-yl }-carba
mc acid tert.-butyl ester. Prepared from

( 3- ani no- §-Bertdyi+R- [Bi-@b@ayd)-pﬁcxy)ﬂ)-fvfb&bk;ﬁaj)ibnﬁhhﬁnb}%fihényl}uéak‘barﬂﬁtaeifd teftExanpl e
&0) and g{]’gé - di et hyl - 6- oxo-6H-[ 1, 3] di oxin-4-yl)-benzonitrile (Exanple
J4) accor B 9 the general procedure K. (Cbtained as a viscous orange oil
(290 ng). 1o MB (ISP) 470 [(M+H)+], 492 [(M+Na)+] and 508 [ ( M+K) +].

Exanpl e KRfepafed frdin (2antihbarlpenzbylgitieayl)2atbajniSadd terprinnylesyet (BXafple G24)

(5 i P R il SRR LS el Salp i L 1"
(Exanpl e Gha).1878] 26) (B3ahf,dr4% miiobpitesrding/to)the gehedil b dedurd K. Gitdined a§a 4- one

Exanpl e ,. ccor,di to.the general procedure K (btained as a visco
oo |h§’§té’&ﬁl%)‘9h‘i\gg?|"§3) 485 [ (MrH) 1] . 507 [(MkNa)' ) and 523 [ (MK) ],

Exanple K 17
{ 4- BenzoyMSXI$B)-483-[ (MHGT)3}, Sh (M) NE4)X andr506 | (vy Na)i] nep- 168 €0y dde:)c ar bani ¢

acid tert.- 20 butyl ester. Prepared from

(2-am no- 4. -phenyl)-carbam c acid tert.-butyl ester (Exanple Q4)
(205 ng, g;@%ﬂréﬁ%i'?) and 6-(3-chl oro-phenyl)-2, 2-di net hyl -[ 1, 3] di oxi n-4-one
‘(Exanple J6) (174 ng, 0.73 mmol ) according to the general procedure K
bt ai féd EsBenzeybin(3foxerd-thioplenrdyyl- ppidviplaniise)-pheyl]-cdvbhinid 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 (ExampleJ1)

(135 mg, 0.55 mmol) according to the general procedure K. Obtained as a light yellow solid
15 (60 mg).

MS (ISP) 465 [(M+H)*]
Example K20

{3-[3-(3-Chloro-thiophen-2-yl)-3-oxo-propionylamino] -biphenyl-4-yl}-carbamic acid
tert.-butyl 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-yl)-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.



ni WO 01/29012 PCT/ EPOQ 09554 -62- Exanple K18

{4- Benzoylw@m[,ﬁoiz?, cyano- phenyl ) - 3- oxo- pr opi onyl am no] - phegtlgrosesszam c
acid tert.- butyl ester. Prepared from (2-am no-4-benzoyl - phenyl)-carban c
acid tert.-butyl ester (Exanple &4) 5-6375 ng, 1.20 mml) and

3- (3-cyano- pheny 3-o0xo-propionic acid ethyl ester_ (Po] Chem 1978,
25) (313 nﬂ’,rep_bredlzmmﬁi)ametﬁmﬁ@ﬂoblph@)’é'ér@-aﬂf tfé’étﬁﬂe@ -Rutykesteti ned as a

light yell ?Mﬁ%@%&%ﬁ@d 9,2 dﬁeﬁ{yﬁ@oﬁ%ﬁlﬁ M*di&ﬁu-ﬁ%eﬁid}ﬁﬁwomn@&d 506

M+Na) +
%El Ben)zolll J4) 4cording 18- thmge;méprqceweaé @htﬂﬁﬁéﬁrﬂbﬁsﬁsﬁhéﬁﬁs]mg)ar bani ¢ aci d

tert.-butyl ester. Prepared from (2-am no-4-benzoyl-phenyl)-carbamc acid

tert.-butyhs + d
2 2- i ot POt ESPLAATBIF | SO L IRY BB 528 LR ) 0-01) (135 g

0.55 mml ) according to the general procedure K. Obtained as a light yellow
solid 15 EzampleK22\E (|1SP) 465 [(M-H)+] Exanpl e K20

{3-[3-(3-Chl oro-thi ophen-2-yl) - 3-o0xo- propi onyl am no] - bi phenyl -4-yl }-car bam
¢ acid terb.slord GPcﬁﬁﬁfro-p%ﬂdﬁf 3%"—?-@3—1:05(613\-thmphen- -yl-propionylamino)-

(3-am no- b hen -4y -carbag10 acid tert.-butyl ester (Exanple (&) (100
mg, 0.35 px}y ﬁ:gbamxc acid tert.-butyl ester

6- ( 3-chl oro-t hi ophen-2-yl)-2,2-dimethyl-[1, 3]di oxi n-4-one (Exanple J2) (95
Ny, 0.39 MPplpar@LkindRihnihe-4 oﬁemercnh droqsyeidis-8-yi-pldayHi caetshmais aadtmbte

o0 T el S M ey nﬁez&hsw r s

-carbamg  [88]dotif4- ondExinpRILE(140 mg, 0. 665 mmol) according to the general procedure
K. Obtained as a beige solid (235 mg).

MS (ISP) 454 [(M+H)*]

'Example K23

{4—(6-Benzyloxy—pyrid.in-3-yl)-2-[3-oxo-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'-trifluoromethoxy-biphenyl-4-yl}-
carbamic acid tert.-butyl 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)"].

AT



WO 01/29012 PCT/ EPOO/ 09554 -63 Prepared from

( 3- am noW® 01220120x Yy - bi phenyl -4-yl)-carbam c aci d tert. - burgi/ER®I08554

(Exanpl e &5) and 3-(2, 2-di net hyl - 6-oxo-46H-[ 1, 3] dioxin-4-yl)-benzonitrile
(Exanmpl e J4) according to the general gdcedure K. Cbtained as a beige
solid (23 e (I1SP) 486 [(MrH){'], 508 [(MtNa)t] and 524 [(MK)t]. 5
Exanpl e

(5-(6-0x0-1, 6-di hydro-pyri di n-3-yl)-2-(3- 0X0- 3- t hi ophen- 2-yl - propi onyl am no
)- phenyl #- {%ﬁﬂbﬁmwm{@ﬁ%nmm?n{ﬁ*ﬂ -cypnoephenyb fanxot propionylamino] - phenyl}-

butyl est éﬁ"?@i&‘?’ RS BBk ligipt bablagy | -carbam ¢ acid tert

2,2-dimeth 6-t hi ophen-2-yl 10 [ 1, 3]dioxin-4-one (Exanple J1) (140 ny,
0. 665 Mo H&&s’ofmmI‘Ig(3t€nm¢e4-g%hé?lﬁbxxsmb@taﬂamo-ﬁheml-é;6r¢hy® 2Hbei ge

lid (23 -
{SZ I( 6- (B?en?% oxe ll\§rr|s ):acfkéf’ rE( er (%@% relzﬁzﬁg‘rl(%gét]hy?molpenfl% (Zp% opi on
yl ani no] dimethpheayei6H: hémmn-éc)ﬂbbmommln@yampkﬂé) (33pmeg drSeminfalbm

bator | BxardefaghE Eﬂ%%gw,%’og{@ggwb% RN RAIBEE (75 fgh o - bULY

22d|rrethl-6(3tr|flurorreth phenyl)-[1, 3] di oxi n-4-one (Exanple J5)
(150 ny, OISESPRSYLI( Md‘éﬁrhlmigﬁ 9f‘5éd¢j€9neral procedure K. Cbtained as an
off-white solid (213 ng). 20 M5 (ISP) 606 [(M:H)+]; np 190 C (dec.).

Exanpl e K24arhplR2k3- ( 3- Cyano- phenyl ) - 3- oxo- pr opi onyl am no]
-4'-trifluoromethoxy-bi phenyl-4-yl}- carbamc acid tert.-butyl ester.

P d f -trifl t hoxy- bi phenyl - 4- I b d
Lert -t {-CBSalom P inile2 (375 HieTo Shiophby 2l BrestyPppaoRBiips bpi oni c

acid et hth&%H}?EarBBﬁicacxlitertCB@tmés%B 25) according to the general
procedure K. Obtained as a brown semsolid (94 ng). M5 (I1SP) 540 [(MtH) +],

557 [( M+Ng4gpaledafpom ?? n‘{ngo—4-|\é% -benzyloxy-pyridin-3-yl)-phenyl] -carbamic acid tert.-butyl
ester (Example G30) (216 mg, 0.55 mmol) and 6- -(3-chloro-thiophen-2-yl)-2,2-dimethyl-
[1,3)dioxin-4-one (Exémple 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- propmnylammo]-4-phenylethyny1—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) 519 [(M-H)].
25 Example K28

{4-Benzofuran-2-yl-2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-phenyl}-carbamic
acid tert.-butyl ester



:1111 WD 01/ 29012 PCT/ EPOQ 09554 -64- Exam|lp a K25 4-{4-tert:

But oxycar woyi/semno- 3- [ 3- (3- cyano- phenyl ) - 3- oxo- pr opi onyl ap¢fgbgopoesay! } -

3, 6-di hydr o- 2H pyri di ne-1-carboxylic acid tert.-butyl ester Prepared from
4- (3-am no-4-tert.-butoxycarbonyl an no- p®ényl ) - 3, 6-di hydro-2H 5

pyri di ne- 1-car boxg_l ic acid tert.-butyl ester $E_xarrpl‘e &9) (544 mg, 1.4
mol ) and Frepered frem{2raminost-bengo -2-vhiphenyl)-garhamic acidbiertonbutyl pster ( Exanpl e
J4) (336 nmygx 24368 Q0 Hh RbIY 4h SIRMAEHRY1- 2314 jmed as
an or angemolai}ndaf_%) %;1%7{/5 (?‘;Pfsi%} Sglﬁfz Mi+H) ftﬁ?{l %Qgﬁgﬁﬁ%ﬁ%)a*m Exam
Ip a K26 1§enzomtnle (Example J4) (252 mg, 1.1 mmol) according to the general procedure K. -

{4- (6- Benz\Jhakyed¥d d FHllBw3IoNd [299thg). ( 3- chl or o- t hi ophen- 2-yl ) - 3- oxo- propi onyl
am no] - phenyl}-carbamc acid tert.-butyl ester Prepared from

[ 2-am no- 4- (6-benzyl oxy- i di n-3-yl)-phenyl]-carbamc acid tert.-butyl _
ester (Bxa gs@?@ég [?Pléé? jmp 1y drml ) and -
6- (3-chl oro-t hi ophen-2-yl)-2,2-dinmethyl- [ 1,3] dioxin-4-one (Exanple J2)

(142 ny, Ogﬁﬁn?%;;)g according to the general procedure 1s K Obtained as a
bei ge soli 1 ng). M5 (ISP) 578 [(MrH)t]; np 158-159 C (dec.). Exanple

K27 {2- [3-(3;1lm dazol ; 1-yl - phenyl) - 3-0Xx0- prQpi, onyl am._no ..

- 4- p%enyl[ e#fi?ﬂggj- ﬁ%‘?}'}’i‘f“ﬂ)'é'g’txﬁéﬁf’ém&@iaﬁn‘?‘gr' ﬁﬁ’guﬁ( 5/'1“@??]4‘413 -Gerbasaic agids r om
(2- am no- 4tehdsueylebtay nyl - phenyl ) -carbam ¢ acid tert.-butyl ester (Exanple
&) (154 ng, 0.5 mmol) and 6-(3-im dazol - 1-yl - phenyl)-2, 2-di nethyl [1, 3]

di oxi n- 4- ope | e,J 10 3 n..0..9 b )nacgordin o t.h eneral

procedur e Bffp(a%tatg‘?’HZﬁ '%}%gﬁofé%éte 1?“—"3’{1?9 Prsprbappic f‘ggkﬁn‘\%bl"gﬂ%fﬁ H'].

25 Exanmpol e(B@thpldGBENA69mg0d4niyibl) 2nd 3-(2,2-dimethyl-6-oxo-6H-[1,3]dioxin-4-yl)- -

3. (3-cyange oo a3 Y AR 9/b 35000 BRSSO pdSidine k.
Obtained as an off-white solid (156 mg).

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-trifluoromethoxy-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 (I1SP) 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).



WO 01/29012 PCT/ EPOO/ 09554 -65 Prepared from

(2- am noWD P& ur an- 2- yl - phenyl ) -carbam ¢ aci d tert. - bupGI/ER®I00854
(Exanmpl e &46) (324 ng, 1.0 nmmol) and 3- (Gg 2- di net hyl - 6- oxo- 6H [
1,3]dioxin-4-yl) benzonitrile (Exanplé“J4) (252 ng, 1.1 mmol) according to

Zgg ??%r ﬁagﬁggﬁgﬁgﬁ) ]E%%t%@@ a yellowsolid (299 ng). 5 M5 (I SP)

{3-[3-(3-Cyano- phenyl ) - 3- oxo- propi onyl am no] -[ 1, 1;
' 1")terﬁ!§§mp_1&yl}-carbarric acid tert.-butyl ester Prepared from
(3"-amno-[1,1;4 ]terphenyl 4"-yl)-carbam c acid tert.-butyl ester 10

(Exarrpl e . A a1 - R -

3-(2,2 gﬁ& Cox g‘?ﬁf%op’gg nyimingl-4 fuorebiphe 14(Y|]:Jx°“b?m‘°fﬂd (111
ng, O. 49 terbtbutdester di ng to the general procedure K Obtained as an

off white solid (156 ng). M5 (ISN) 530 [(MH']; np 214-216 C. Exanple K30

(513 03 R DRI R ATl S Rl o
hynyl ) - ﬁgfar} thyk-frdxoeoH - llmdlynnewléﬁemcupaﬂeeﬁxamk J4)

[ 2- am no- mc acid
tert.but § jeobdibgto %&Rgﬁﬁ&&%“P?ﬁg%B&m@*&eﬂW 4 @s7e

3-(2, 2-di nmet hyl - 6- oxo- 6 [ 1, 3] di oxin-4-yl)-benzonitrile (Exanple J4) (126
ng, 0.55 Mﬁ)ﬁ& Wéd(Mr“rﬂJ) Lap K&-§%h%ral 20 procedure K. Obtained as an
off-white solid (175 ng). M (ISP) 564 [(NH—|)+]; np 152-154 C. Exanpl e K31
{2-[3-(3- Bikdst gtermgnyl ) - 3- 0x0- propi onyl am no] - 4- phenyl et hynyl - phenyl } - car bam
ic acid tert ester 25 Prepared from

(2- amno4 Iet hyn I-ph carhbam ¢ acid tert.-butyl es (Exarrple
@) (101 %Bl hengethyny. )z¥d%rﬁét1ﬁy¢azel-e:ylwhﬁmé)-émfﬁympp{@y@}mn@k - one
(Exanpl e gﬁé})yll(aargﬁngac{atéﬂ lestgcordi ng to the general procedure K

Cbtal ned as a light vyellow solid (989 ng).

Prepared from [2-amino-4-(4-fluoro-phenylethynyl)-phenyl]-carbamic acid tert.-butyl
ester (Examplé 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



viii. WD 01/29012 PCT/EPOQ 09554 -66- M5 (ISN) 498 [(MH"]; np 177-179 C.

Exanpl e K30 dB29018- ( 3- Cyano- phenyl ) - 3- oxo- pr opi onyl am no] pcr/EP00/09554

-4' -fluoro-bi phenyl -4-yl}-carbamc acid tert.-butyl ester 5 Prepared from
(3-am no-4'-fl uoro- bi phenyl 4 yI) car bami®? -aci d tert -butyl ester (Exarrple
&39) and 3-

t hyl - 1.3 -4- tril
J4) accorc?&?ﬁj‘rfcg oF y %b‘ E&‘FM X‘éjgﬁéﬁa %ia‘é n20| HSWe’s PH‘P e_
ng). M (I @3)9)4&&6[(6%&2]:1—1 hé )159.~cﬁme 1&0:53-1 a&(nxam ple J10)
rt"é:

i{ﬁo](? ngﬁ;a&}o?g@,gﬁ'aﬁm%aa rg &Pﬁa@éﬁék 1-5%& g&%*l%&% OXO) pr opi onyI am

[ 2- am no- 4- (4-fl uor o- phenyl et hynyl) phenyl]-carbam c acid tert.-butyl

ester (Examd @SN3313 fM-H)J.
6- (3-i m dazol - 1-yl - phenyl ) -2, 2-di met hyl -[ 1, 3] di oxi n-4-one (Exanple J10)

according to thle eral procedure K. Obtained as an orange oil (207 ng).
15 NS (|5sr\;5—"-5‘§-?—e[l%gr|)']. Exanpl e K34 {3-

[ 3-(3-1m dazol - 1-yl - phenyl ) - 3- oxo- pr opi onyl anm no] - bi phenyl -4-yl}-carbam c
acid tert (3{Amhiyib-4shethoprbiphemydl- 4fyl pearbambrdcitbtetti-paghydterd- yl ) - car bami ¢ aci d
tert.-butyl ester (Example &) (142 20 ng, 0.5 mmol) and

(170 g, orererirRizanite 2 MR oo S Bt e RS o'
light yel | GExaripleG5] 24B6-{BrimiduBol1- mhaga-z,ewmm]yl -[1,3)diuxin-Bpone (ESEmpls

|{}£.1I_ ) E;Eg; I%)Lgcogrjg?)g% ﬂ%fﬁ%f‘yr%l% gih? l@kfﬁoﬁgrﬁ%‘gg&ag‘g@gp phenyl - 4-y
10 Example K37

{4-(4-Fluoro-phenylethynyl)-2-[3-0x0-3-(3-{1,2,4]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) 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 K. 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-amino-4-(2-ﬂuoro-phenylethynyl)-phenyl]-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 mmol) according to the general procedure
K. Obtained as a yellow-brown foam (211 mg).

MS (ISN) 537 [(M-H)].

25 Example K39

{4'-Fluoro-3-[3-o0xo0-3-(3-[1,2,4]triazol-1-yl-phenyl)-propionylamino]-biphenyl-4-yl}-

carbamic acid tert.-butyl ester



-67 Prepared from (3-am no-4'-fluoro-biphenyl-4-yl)-carbamc acid tent:

butyl esworoyBsenple G39) and o PCT/EP00/09554
6- ( 3-i m dazol - 1-yl - phenyl ) -2, 2-di et hyl - [ 1, 3] di oxi.n-4-one (Exanple J10)
accordi ng to the general procedure K ained as a light yellow solid (489

v EX 3 ..
( 3 Am no- E %uéox IY% l_a')"ﬁ L‘ﬁiﬂl '?129 Wqﬁ?fi'g‘?’gﬁﬁ}"&'%’&aﬁ“f aqid terfrhusyl ester (Fxammle ar ed
from (3- afi3Abant 2.3ulinesyl i, BHARAtriargl-) b phbayl)-1, Aldishin e bne (Bxbiple P

(Exanpl e 3-im hy, 3] di oxi n- 4-one
( Exanpl e %%6‘?‘“&‘28% enera[i%mf @rﬁghgggfn%ir%égd’ﬁ?’ége&g ’@S#ﬁ as a yel | ow
liquid (195 ng?. 10 Exarrpl e K37 {4-(4-Fluoro-phenyl ethynyl) - 2 13- 0x0-3-(3-[
1, 2, 4] t r i Example KAO- phenyl ) - pr opi onyl ami no] - phenyl }-carbam ¢ acid
tert.-butyl ester Prepared from [2-am no-4-(4-fluoro-phenylethynyl)-phenyl)

-carbarg c ef I3 X l el .
22 o et fCRRp S-S gt B S, b BiRiGhy ol Mibhenyt 47 csphamig eid
(Exarrpl e IJeIB)b esteri ng to the general procedure K. (btained as a yell ow
solid (230 ng). np 131-139 C. Exanple K38 {4-(2-Fl uoro-phenylethynyl)-2-

[3- (3- ' F@éfgd’ %%33%%{33'4) éy%ngxlﬁPﬂern?'P 4Wl:aqg5m€g acid f%pte @(xt}h e.&er (l?.i?cam le acid

tert. -but ster

[ 2- ami no- @4())zarid 3rd2.8- qgmﬁgyl-éthpr@mu Pldioxin}4-pbeanonitrile {Exatmesi¢ J4) but y|
Ex
ESE grl ﬁn dgézégk‘:ﬁnﬁﬁhe% F{ggc%ugg m{#&a% :ls'ljggtl roefélisf;{l-“glg]C)Sr?em%)Exarrpl e J10)

(300 \r,r\)% 1.1 mml) accordl ng to the general procedure K. Obtained as a
yel | owvbr (211 nmg). M5 (ISN) 537 [(MH"j. 25 Exanple K39
{4 - Fl uor o- 3- 3-0x0-3-(3-[ 1,2,4] triazol-1-yl-phenyl)-propionyl anm no]j

- bi phenyl técﬁaho BBt 1y 1 Hehy) BUSH Rt Gy MRS M AsRh - B EPOC 09554

carbamic acid tert.-butyl ester

Prepared from (3-amino-4‘-cYano-biphen}.'l-4-yl)-carbamic acid tert.-butyl ester (Example
G40) and 6-(3-imidgzol—1-yl-phenyl)_—2,2-dimethyl-[1,3]dioxin-4-one (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 acxd
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-imidazol- 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.



Prepared from (3-am no-4'-fluoro-biphenyl-4-yl)-carbam c acid tert.-butyl
ester (ExampbgzeoeB9) and .. PCT/EP00/09554
2,2-dinmethyl-6-(3-[1,2,4]triazol -1-yl-phenyl)-11, 3] di oxi n-4-one (Exanpl e
J13) according to the general procedure®- Obtained as an orange foam (233

ng). Exanple K4{) {4' - Cyano- 3- [ 3-(3-cyano-phenyl) - 3-o0xo- propi onyl am noj
- bi phenyl -M" amc acid tert.-butyl ester Prepared from
(3-am no-4' -cyano- bi phenyl -4-yl)-carbam c acid tert.-butyl ester (Exanple

(40) and 34{4' maompmsmgimﬁdmbi@Hp{rﬁdlawylwwpwp)o@mﬂm]-btphleﬁyléﬁylarrp| e

J4) accordl ‘ggekg%n rocedure K. Obtained as a light red soli d

(185 np). ?y ano- 3- [3-(3-imdazol- |

-yl - phenyl ) 3 0XO0- propi onyl am no] - bi phenyl -4-yl}- carbam c acid

t erél - but yPrq:&tezr&ﬁne(paunﬁEgoihﬂnmb(@bgihﬁem-Mﬂ)JcmaﬁﬁbéMwwlbuﬂylyh}r (Exaple C

acid tert e . . "

6- (3-i i <2 ) %"“{ﬁ% éﬁlf@%ﬂﬁl&%ﬁ%@gjﬁtbﬂé}ﬁldw%é—%g@mpée ) 15

E}c(cord: nngthdtchﬁggﬁﬂergﬁheral’meéﬂﬂreKKOb@iﬁeﬁlidsa%rmnaolj('BQBIGQ‘m§D| id (228 ng). -
am vl a

§n4c ZujgrOP@{I&%%63I(M+2—¥Pr?#i%4a§@éfpprOpl onyl am no] - bi phenyl - 4-yl }.-car ba

(3-am no-4'-fluoro-biphenyl -4-yl)-carbamc acid tert.-butyl ester (Exanple
20 G39) an@x#émple®dfet hyl - 6- ( 3-ni tro- phenyl)-[ 1, 3] di oxi n-4-one (Exanple J12)
according to the general procedure K Obtained as a light yellow solid

1.01 I
ES (2- |g?n dgﬁz‘ﬁqu ) ‘ﬁ§p§§r'§‘a QP?{%&QQWL% g%##r’l %ﬁ%nr%]bl%l}fnﬁ Yl}car bam c
acid text. ca;:bax;aicagsikrt-bﬁtype!égar ed from .

[ 2- ami no- 4- (4-f | uor o- phenyl et hynyl ) - phenyl ] -carbanmic acid tert. -butyI

ESE grl ET]E)(;Z?(:)EIIP- 1 9?gun } -fl ro-bxgh%pyl 4-yrl]{/1:ar[>im§c] agld tert, -bﬂtyl ester (](-‘,g(m Ie
J14) accor Bk (frem th/pZ@ochm-é:methﬂbﬂaﬁ]dm;:ras-cmetiﬁmls Bdd ( 284
mg). M ( Lé@)dxﬁéﬂ) tﬁl@%@rﬂ]pro%u}@ﬁ. Gbtaiffed A4 BRANL sJITBETRIY) 09554 - 69-

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-propionylamino]- -
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—l-fl-phenyl)-2,2-dimethyl_e '

20 [1,3)dioxin-4-one (Example J10) (229 mg, 0.85 mmol) 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



Exanpl e K44 {4'-Fl uoro- 3-

[ 3- (2-1 nwwOaz9012- y| - pyri di n-4-yl) - 3- oxo- propi onyl . am no] PEITEPENQISS4- y| } -
carbam c acid tert.-butyl ester Prepareg,from

(3-ami no-4'-fl uoro-biphenyl-4-yl)-carbafic acid tert.-butyl ester (Exanple

5 (39 d. daz I I LOXi Q- 4-
(Bxcanpl o FSIC R ERENEG A (20 i 1.8 il SEb Yl e ol pRdifluf e
solid (36K. (Db’bameﬂ&sélhgﬁbyéﬂbﬁ's{)lﬁd/ﬁmﬂlg) np 124 C (dec.). Exanple K45

{2' -Fluoro-3-(3-(3-imdazol - 1-yl - phenyl ) - 3- oxo- propi onyl arrii no] - bi phenyl -

-yl l}- W) yI ester Prepared from
(3-am noWﬁo@r‘% [g&pg@rgﬁlﬁﬂ -carbamc acid tert.-butyl ester (Exanple
&37) and 6-(3-imdazol -1-yl -phenyl)-2, 2-di net hyl -[ 1, 3] di oxi n-4-one (Exanpl e

J10) accExaaplgKd8 t he gener al procedure K. Obtained as a brown solid (352
mg). M5 (1SP) 515 [(MH)+]; rrp 50-58 C. 15 Exanpl e K46

{4-(6-Ben ylpﬂfgf -g%;{}mféf -4-y1 henyl-4-yl}

[ 3-(3- |m azo T%y ny ‘S#“06|Yo)n§|°é‘r%‘ﬁ8}”°“yla eurll?lll ?lpcg?y an acid
tert.-but gdrba;stcaﬁldlﬁﬁphuyhemrom

[ 2- am no- 4- ( 6- benzyl oxy- pyr|d| n-3-yl)-phenyl] -carbam c acid tert.-butyl

t Ex - -

oo (501 i oL dﬁﬁ% S htnd1d: Al %"’Y} A5 cqrbamic qcidtert buty eser (Bxample.

J10) (229%@ ang, (52 rmtsia;olalczlo?mdny%)d ‘Qﬂedlg'@ﬁ]@fléll 3idigeiactroae (Fxa Brlhed as
N Exanpl e K47

?4yeFI 8\(l)vro 3 [?%é&p% ?Dpl eral% §éd gg%ﬁh@ma%-%ﬁae ylfl&rﬁé‘j mg). EXAIPI €

- 3- 0X0- pr% | am no -blfhenyl 4- 25 yl)-carbam c acid tent.-butyl ester
Pr eparl@d IR)FI§HMSHA'L £ | uor o- bi phenyl - 4-yl)-carbanic acid tert.-butyl
ester (Exanple &39) (362 ng, 1.2 mmmol) and

3-[ 3- (4- npiAavble Kapdazol - 1-yl ) - phenyl ] - 3-oxo-propionic |1 T: W 01/29012
PCT/ EPOO 0

(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-propionylamino]-2'-methyl-biphenyl-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 mmol) according to the general procedure K. Obtained as an
25 orange oil (168 mg).

MS (ISP) 529 [(M+H)").



acid tert.-butyl ester (Exanple H7) (300 ng, 1.0 nmol) according to the

general prwoedusg2z K Obtained as a |ight yellow solid (3% cTi&peosdyEss(! SP)
529 [(MtH) +]; np 124 C. Exanple K48 5 {2'-Fl uoro- 3-
[ 3-(2-imidazol - 1-yl - pyri di n- 4-yl ) - 3- oxo-pHopi onyl ani no] - bi phenyl - 4-yl } -

carbamc acid teri . -butyl ester Prepared from

( 3-am no- 2&@%—%% phenyl -4-yl)-carbamc acid tert.-butyl ester (Exanple
&B7) and 6-(2-imdazol-1-yl-pyridin-4-yl)-2,2-dimethyl-[1, 3] di oxi n-4-one
(Exanpl e J}{4)Fluersd+[3i (3einiidazohd-y§phenyd)-3 wxoqadpionylimifib)-2 methoggmethoxy-ange

?le(?l (Fﬁggrbgg%%%gﬂﬁgﬁ%s}a“gﬂa? - ('W%lfrnefﬁsrp: ﬁi gggol - 1 -yl)-phenyl]

- 3-0x0- propionyl am no}-phenyl)-carbamc acid tent: butyl ester Prepared
from|[2- am'Prepaﬂrled frofrl (3oaminphe!ridoed 2} methoxpimethohd-biphenglvit-ol)acirbhnieatid but yl
15 est e

3155 (4. FothOT DY S Sptaimgle (o (e ot 0 m30aa 6 Grimidazob-d-viphenvsaes,

ester ( Exardﬂneﬁyulll,ﬁmncg-ozﬂe (Exanmple)] 1G)q¢ 55 tign@ 5 nambl) @ccardingtakheygener@tur e
K. Cbtained ase?&reyfl d)gtameglasayglﬁ)w amrrgl)phous suﬁ)stanze égf nLé)MH-l) +] mp 166 C.

Examlp a

{4' -Fluoro-3-[3-(3-imdazol -1-yl - phenyl ) - 3- 0x0- propi onyl am no] - 2' - net hyl - bi
phenyl - 4- W§ (IS} 5ZAM{@MaE)H tert.-butyl ester Prepared from

(3-am no-3' -fluoro-bi phenyl -4=yl)-carbamc acid tert.-butyl ester (Exanple

A1) (158 ggol ) and 6-(3-im dazol - 1-yl - phenyl) -2, 2-di nethyl- [ 1, 3]
di oxi n-4- o% e J10) (186 ng, 0.69 mmol) according to the general

procedure K. Obtained as an 25 orange oil (168 ng). MS (1SP) 529 [(I\/H—l)+]
WO 01/ 2901 £2'Filrprerd (3195 8methyliimidazofrptyd) ﬂmy{w-ommmosylammo} biphenyl-4-

[3-(3-Iim d%%arﬂax%'caﬁ'&ﬁ@%'-ﬂu&l‘é@i&? propi onyl am no] - 2' - met hoxymnet hoxy-

Prepared from (3-amino-2'-fluoro-biphenyl-4-yl)-carbamic 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- (Z;metllyi-imidazol-l-yl)-phenyl] -3-oxo-propionylamino}-biphenyl-4-
y1)-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-yl)-3-oxo-propionylamino]-4'-fluoro-biphenyl-4-yl}-

carbamic acid tert.-buty] ester



bi phenyl -4-yl}-carbam c acid tert.-butyl ester Prepared from

(3- am noWA 029083 0- 2' - met hoxynet hoxy- bi phenyl 4-yl) - car bardyEPID/ 08553
tert.-butyl ester (Exanple 42) (181 ng,72 nmol ) and

6- (3-i m dazol - 1-yl - phenyl ) - 2, 2- di net hyl*? [1 3] di oxi n-4-one (Exanple J10)

(13570, SIS0 0 BpHOGISt oo BSEMAEelon S B PEBTE,

(2' - Fl uor &39) (3®2[m3g, 120 meidlyand 6A(3rayano-thigphenhp)y2,3-dBnetky- [153) diominb-ameno} - b

i ph | - 4763 ' ' . = & Pr

S o TR e D s 4R Rt o s
G37) (362 \"4 .

3- [é EZ melt hyﬁe-?msdazo?s 1-yl)- phenyl ]-3-oxo-propionic acid tert: butyl

ester (f£x g j'f%n according to the general procedure 15
K. Obtal ng}(‘? S a yeI wa %Flmus substance (312 ng). M (I1SP) 529

[ (MtH) +] . | e K53(4 Fl uor o- 3-{ 3-

[ 3-(2- et m ] ol - 1-yl) - phenyl ] - 3- oxo- pr opi onyl am no} - bi phenyl - 4-

yl)-carbamc acid tert.-butyl ester 20 Prepared from (Ex I
3-am no- 43_14 = D Y ey AP I - | estar anpl e

&g?m( MR E (3'1'-_@53%3 BERA. 2415 )ox6 B 6Bhflaffild] -3 Sdors Bifinehy 22}

3-[3-(2- gmiq aeiditertobutyd gst¥r phenyl | - 3- oxo-propionic acid tert.-butyl

ester (Exanple H8) (300 ng, 1.0 nmol) according to the general procedure

K Gﬁ ai n??efﬁ?egfg%g:(ki%\%ﬁg?“ -ARGHELRHEH AAF ArBAilB0d M butyPedter@ample

3 (3 wan@?h(wawlaﬂrymdha (remsmocthiaphenioy)-242-dinhethyl d115] dibminy4-otey| }-

car bam c r.epar ed
from (- afr ot i 0008 %S%%ﬁﬁ bR S R L

(Exanpl e lightyelloweolidifd6 mg). ol ) and

6- ( 3- cyano-t hi ophen 2- yI )-2,2-di nethyl -[1, 3]di oxi n-4-one (Exanple J3) (250
ng, 1.06 mmp)amqr(my}gy];qnﬁ@gsge@_er al procedure K Obtained as a

Example K56

15 {4'-Fluoro-3-[3-oxo-3-(3-tetrazol-1'-yl-phenyl)-propionylamino]-biphenyl—4-y1}-carbamic
acid tert.-butyl ester

Prepared from (3-amino-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G39) and 3-oxo-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-phenyl)-3-oxo-propionylamino]-2'-fluoro-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) 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 yellow foam (239 mg).

MS (ISP) 474 [(M+H)"].



light yellow solid (251 ng). 5 M5 (I SP) 480 [ (M+H) +]; np 156-157 C.

Exanpl e K5pohs29013- ( 3- Cyano-t hi ophen-2-yl) - 3- oxo- pr opi ony| &t/@Pdo/09s54

-2' -fluoro-bi phenyl -4-yl}- carbam c acid tert.-butyl ester Prepared from
(3-ami no-2'-fl uoro-biphenyl-4-yl)-carbari®acid tert.-butyl ester (Exanple
lo &G37) (302 ng, 1.0 nmmol) and

6- (3- cyano-EXamplekB8 2_y|)- 2, 2- di net hyl - [ 1, 3] di oxi n-4-one (Exanpl e J3) (280
ng, 1.19 nmol) according to the general procedure K Obtained as a |ight

yel I ow sol i fHdfo- %-o%(é%uéﬁﬂ I?B@Hﬂﬂn )piBhyfa%uﬁé}-& phe aﬂgt}-‘%aﬁﬁnéw

{4' - Fl uor o- 3 3-0x0- 3-(3-tetrazol phenyl ) - propi onyl am no |phenyl
| 1 - car bani @ciddertgbpb estemyyt vyl est er Prepar ed from
(3-am no-4'-fluoro-biphenyl -4-yl)-carbamc acid tert.-butyl ester (Exanple

(39) and 3-m¥pardd frdnd @-idaRL2 Jmmko%mﬂxwwn%mme aaaltéh esdiylles@ﬁ(mm le
(Exanmpl e H15 gcordl ng_to thelsmfnera pr ocedur e tai ned |ght

yel | ow sl i&P7) 2893 323rtetrazol JFpiopIgnig acid Ebé{mteé (R@rﬂp eH15) .
{3-13-(3- %E&aﬁigqaxhé gedrefil Brdeedite KODbMTh &Ps Aight kédvoRd piszhapy | - 4-yl } - carba

mc acid tert.-butyl ester Prepared from

(3-am no-2 -4-yl)-carbam c acid tert.-butyl ester (Exanple
25 G37) an(ngﬂ%g glgt(ﬁﬁeﬁi 6- oxo-6H-[ 1, 3] di oxi n-4-yl)-benzonitrile-
(Exanpl e J4) according to the general procedure K Cbtained as a |ight
yel | ow foaw. M5 (ISP) 474 [(M+H) +]. WD 01/ 29012 PCT/ EPO0O/ 09554

-73- Exanple K58 {2 - Fl uor o- 3- _
hei 0 Tert  Shiiey b Dim b adpol 1 B Bhe - #88 Broplofliiio) 4 fubrs:" Do ©
(3-am ng Z'Hﬁﬂeuplr-ﬂ-ybl-@hmyika&dyér) -nayllester c acid tert.-butyl ester (Exanple

Prepared from (3-amino-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-propxonylammo}-4—pheny1ethynyl—
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-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 (140 mg).

MS (ISP) 549 [(M+H)"].

Example K61

25  {3-[3-(3-Chloro-thiophen-2-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
G39) (360 mg, 1.2 mmol) and 3-(3-chloro-thiophen-2-yl)-3-oxo-propionic acid ethyl ester

T



5 G37) and 3-o0x0-3-(3-tetrazol -1-yl-phenyl)-propionic acid ethyl ester

( Exanpl ewal@)290r2ccordi ng to the general procedure K Obt apaggrmmossal | ght
red solid (129 ng). M5 (ISP) 517 [(MtH)'']. Exanple K59 (3-{3-

[3- (2, 4-Di met hyl -i mi dazol -1 -yl ) - phenyl| } 73- oxo- pr opi onyl anmi no} - 4' - f | uor o-

10 bi ph -4-yl )= ' d t ut yl t P f

(5. onPher et TR Shdh hkondi B SBhE OBt otarp o
G39) (227 wiite-yello\s 3p3

3-[%-22, 4w3?freytahyl -s?ﬁrlrji)ngzglig-)l -yl )-phenyl]-3-0xo0- propionic acid tert.-butyl

ester (Ex ¢gor di he general procedure
Ot o R r&?ﬁﬁb)ﬁﬂ%ﬂé)@ﬁ@ﬁ% tgg’ié& . 15 M5 (ISP) 543

[ (MtH) +] .  Exanpl e K60 (2-{3-

3- (2, 4- Di BrarhpleX62i dazol - 1-yl ) - phenyl ] - 3- oxo- pr opi onyl ami no} - 4- phenyl et hyny
| - phenyl)-carbamc acid tert.-butyl ester Prepared from

E g:?p{gg gﬂﬂ?@%lse Lgk’é‘é t';‘g Bﬁ%}é)ll); -3- %§é qaagfn%nﬁarlngm;[] eb1phenyiJ -yl} b e il kia

3-[ 3- (2, 4tedt.tbutylgbter i dazol - 1-yl ) - phenyl ] -3- oxo-propionic acid tert.-butyl
ester (Exanple H9) (157 ng, 0.5 mmol) according to the general procedure

| F M+OI?I§ ?i n?ﬁg}%&d@r&ﬁ# %Hﬂé@ﬁ“ﬂ ﬁ&%sbliﬂgﬁﬁ ANz AbaRid R d 1l b(ltﬁ Biter (i'?cample
{3-[3-(3-Garbs 2:&1d®phfélﬁl'é-(§-ln)tr6=pchxwlht[ b dbowih-aromo(Exdmpld J12) accbidingtyy | - 4- y
|

(
3-
(%}- a%aaga? %fgﬁalglrj% enyf)xéf“?%)a%r ﬂam cF&j@ %%@rt -butyl ester (Exanple

&39) (SGOMrISg é{and 3- (3-chl oro-t hi ophen-2-yl)-3-0xo0-propioni c acid
et hyl ®st (I$N)492[\(~M i/l@%ﬂé?ﬂ@w EPOQ 09554 -74 (Exanpl e H16) (350 ny,
1.5 mmol ) according to the general procedure K. (btained as a white-yellow

sol i d (35gxdmmle KB (| SP) 489 [(MH)+] and 491 [(Me2+H)+]; np 168-169 C.

{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-oxo-propiony1amino_]-2’-ﬂuoro-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) 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.).
Exémple K65

25 {3-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-3'-fluoro-biphenyl-4-yl}-carbamic acid
tert.-butyl ester



Exampl e K62 5
{2' - Fl uor owd-ob@eoa3- ni t r o- phenyl ) - 3- oxo- pr opi onyl an no] - bi ppeR¥Pgehv¥de - Car ba
mc acid tert.-butyl ester Prepared from
(3-am no-2' -fl uoro-bi phenyl -4-yl)-carbam®@acid tert.-butyl ester (Exanple
&37) and 2, 2-di nethyl -6-(3-nitro-phenyl)-[1, 3]dioxin-4-one (Exanple J12)
accor di ng tBrepaned fipam (3-aminn-3'clunrediphenyhi-4l)nessbamicaciddert obutyloasted (Exantpley) .
lo M5 (ISNg 5 ],.31 (994 JPNG) -2 1diavin_d-v])_ P
[3- (2. Oyano. gé)?f(fl d% %g'i@;l xpgp g);(lgg ébzp‘lhony i r%e%*gfgl'f[ﬁé]dlomn 4-yl) befnzonluﬂe
-4' -f| uoro- dﬁcpmwm @75 |mg, OA6ramob) aceardingtothe genara) prasedune KoObtrinediastanom
(3-am no-4'; ' | -4-yl)-carbam c acid tert.-butyl ester (Exanple
15 (39) and°‘%#%%°§§g%%@g‘g¥i di n-4-yl)-3-0xo-propionic acid tert.-butyl ester
(Exanpl e H10) according to the general procedure K Obtained as a red _
solid (138 MS(ISPrAZ4hiM+KB4; pp-148-150 °C. . o
[ 3- (2- Cyano- pyri di n-4-yl ) - 3-0xo- propi onyl am no] -2' -fl uor o- bi phenyl -4-yl }-ca
rbam c acigmr;@gm@ut yl ester 20 Prepared from

uor o-

(3-am no-2'"- i phenyl -4-yl)-carbamc acid tert.-butyl ester (Exanple
&37) and 3-(2-cyang-pyridin-4-yl)-3-oxo-propionjc acid tert.-butyl ester
(Exanpl e HI )Z-Pluasbérlgr{ﬁgmlgaﬁohi-Yé;@gém-Bmxezrgaalpaylamlwr%wﬁ@afgés% whit e
solid (151 difbamifRcid 9&t.(buitaster . Exanpl e K65 25 {3- . .
[ 3- (3- Cyano- phenyl ) - 3- oxo- pr opi onyl am no] - 3' - f | uor o- bi phenyl -4-yl }-carbam c
acid tert.-butyl _estger WO 01/29012 PCT/ EPOQ/ 09554 -75 Prepared from

(3- ani no- 3-Efm56$ fom ngnmorézfﬁm- IRbsaHr 4 Yiptbamir ?C.l-sz-ghu Stter {F(xmkm e
8538) _ (13(3- {GBS%QIfl xﬁg,tm.js nﬁﬁéll )Enxd &(?—iﬂ%ﬂﬁ@blhlll Lﬁhéﬁ?@)‘é@,%diﬁleﬁliyﬁl1,3]dioxir_1-4-or§[e .
i oxi n-4-yl)-be nitrile anpl e ) : cording to
the general( ‘B&églfbélks.m@) -émfggbagma é&‘?éﬁ%"%‘é‘?’&“&%&k@;?"?ﬁﬁsa{‘l SP)
474 [ ( MrH) -orang#Rolid Brsbafg ). : .

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-oxo0-3-(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-oxo-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)"].



Exanpl e K66 {3' -Fluoro-3- [3-(3-imdazol-1-yl-phenyl)-3-o0xo0-propi onyl am no]j
- bi phenwvo41/pdciz carbamic acid tert.-butyl ester Prepare®@CTrEPv/09554

(3-am no-3' -fluoro-biphenyl -4-yl)-carbamc acid tert.-butyl ester (Exanple
10 &38) (151 ny, 0.5 mmol) and -76-

6- (3-i mdazol - 1-yl - phenyl ) -2, 2-di met hyl -[ 1, 3] di oxi n-4-one (Exanple 110)
(135 ng, Mm according to the general procedure K Obtained as an
orange solid (150 ng). M5 (ISP) 515 [(MtH)+]; np 70-83 C. Exanple K67 15
{2-[3-(2- qy S-RWahélth?hh’ﬁ)Z =8)- Qﬁo-ﬁfreﬁoﬁﬁ‘i}rﬂ%]lﬂm}ﬂxﬂar@rﬁﬁﬁd@l-QWD})‘| - phenyl } -
car bam c teré ester Prepared from

(2- ani no- &a B’HS/‘F% Fﬁfﬁ;i? tYS848Y | ) - carbanic acid tert: butyl ester (Exanple
&) and 3-(2-cyano-pyridin-4-yl)-3-o0xo0- prop| onic acid tert.-butyl ester

( Eragpl( 57 @i@ar&?ﬁ@ﬁﬂB%ﬁz@ 2'*&10&9—53511% ﬁ(}thHaﬁnKaaﬂhér@J-B\ﬁﬁl ater (Exalmple
sol i

"1 2,4 GVALSE 0 )4 sy aebe 2 YD ﬁ&iv'ré’picﬁé’xs}aadﬁgf"éw@' 3'

acid tert est'@ib' Piarfpid HN 7296 &igh U.1/hM61) according to the general rocedure K. Obtained
(3-am no-2' -f oro |pheny -4-yl)-carbam c acid tert.-butyl ester (Exanple
25 B7) (382Y and

3-o0xo0-3-(3-[1, 2 4]tr|azol 4-yl - phenyl )-propionic acid tert.- butyl ester
(Exanpl e Iﬂlgns(a)%m fv4+H)™2; mpr0) *@ccording to the general procedure K.

bt ai ned as a yel | ow anor phous substance (207 ng). M (I1SP) 516 [(MtH) +].
WO 01/ 290 [EPOO) 09554 -76- Exanple K69 {3-

[ 3-(5-Cya n- 2-yl ) - 3-oxo- propi onyl am no] -2'-fluoro-biphenyl-4-yl}-
carbam c acid tert.-butyl ester Prepared from

(3- anm - 23-{84[aded-Dimétaplyimidazol-L yt)apbmyl]es-axb¢rbpmhylahﬁnq&I-2'efhtoec- (Exanpl e

5 G&37) (3% }ﬁ;v}-yﬁ %a&lcacﬁtert(bu@e%po t hi ophen-2-yl) - 3- oxo- propi oni c

acid tert.

Prepared from (3-amino-2'-fluoro-biphenyl-4-yl)-carbamic 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 H9) (314 mg, 1.0 mmol) according to the general procedure
15 K. Obtained as a light yellow solid (374 mg).

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.-buty] ester



ester (Exanple H17) (276 ng, 1.1 mmol) according to the general procedure
K. Oot ai naglp ooz yel | ow solid (451 ng). M5 (1 SP) 480 [ ( MygtikpoofdsssO1 T.
Exanpl e K70 10

(3-{3-[3-(2, 4-Di net hyl -i mi dazol - 1-yl ) - phéffyl | - 3- oxo- pr opi onyl ami no}-2'-fl uo
ro- bi phen carbamic acid tert.-hutyl ter, Prepared from

( 3- ani no- 2%’191?45@4 éo ramipp-2-flpore- §m}$a¥h4ﬁa amig wdgm shutyd ester (Fxamplg| e

G37) (333 ngwy 3012:&9})1'6“@4;& d 3-(5- -2ﬂ henyl)-3-oxo- d eth
3-[3-(2, 4-di m)at%hyl >m dazol 2%.‘anyI )( no _uog%goerbyr)oploggIpropxgrcx}cc?q[ eertyl- butyl

ester (Exaffiee E!@méelﬂsh@& mg) IWp )ae@vﬁlmgﬁg thegenpral prosedure Ko Ohtaided e

15 K Obt ala0gGeliv-Brdnf Hlid(sh g)solld (374 ny). MB (I'SP) 543 [(MH)i']; np
145 C. Exanple K71 - Fl uor o- 3-

(2
3- ( 2- met hQx | fa d | -1-yl h ] -3- -
E)r 0|(0| onyd aM%@Si’bX%ﬁsﬁM"an Srfll"g‘ E@fﬁgam cyaz:l 8 teg)r/t] - but Sroest er 20 Prepared

from (3-am no- -quoro bi phenyl -4-yl)-carbam c acid tert.-butyl ester
(Exanpl e Zﬂapl ng, 1.0 mol ) and
3-[ 3- (2- net hoxynet hyl sul f anyl -i m dazol - 1-yl) - phenyl] 3- 0XO0- propi oni c acid

tert.-butyl Exannpl.e H1 512 ny ccor

gener al &Z&S?&V% tBrX;fnghé a%' §°1Pr'"“°niglé‘r’mﬁ% reld “?@Sg‘l’ﬁg‘)ﬁ 41@ (I SN)
289 [(MH) ‘carbaitiic £63d f6t.-butyl efterExanpl e K72 {3-

3- (5- Cyano- 2-f | uor o- phenyl) - 3- oxo- prop| onyl am no]

[:)é‘r; ];5:388; 85?@:9 re %ﬁ? éﬁrg}lgéar bcgmmro ﬁeny? 4-y1)- caL ic aSéEcF tertV\guty}es é)r012_

(3-ami n- 2(E:ialmplé G4B) i3 2-cfanphpyridiidayl)-8- (ﬁ(@l-pi'o idhic achiteyt -baed ester( Exanpl e -

2ei 8 et nyl iaciile HiB ackaRlig tshe e pscepnte X et ol ﬁgw}r?ﬁnf@éf o er ar

procedure k )Cbt ained as a yellowbrown solid (352 ng). 5 Ms (I SP) 492
[(MtH)t]; nmp 170 C. Exanple K73

MS (ISN) 491 [(M-H)'}; mp 160-161 °C.

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 substance (157 mg).

MS (ISN) 534 [(M-H)'].



{3- [3-(2-Cyano-pyridin-4-yl)-3-o0xo-propi onyl am no]

-2', 4" - dMQ A9 2Dhi phenyl -4-yl }- car bam' c acid tert.-butyl perEPIO/IO5RAPAr ed
from (3-amno-2',4"'-difluoro-bi phenyl - ¥I) carbam c acid tert.-butyl ester
10 (Exanple &3) and 3-(2-cyan-pyri di n-4Z&t) - 3- oxo- propi oni ¢ acid
tert.-buty, estle (Exanmpl e H10) according to the general procedure K

bt ai ned . brown solid (207 ng). M (ISN) 491 [(MH)"]; np
160-161 C. Examlia K74 15

(2-[3- (2- s Bluopy 0 -yt ) Qiisbelnd-§I13-Gxd-pRIGIOBIAmMHDY! } - car b
amc acid t_—pat.l ester{r g rom
(2- am no- 4bP Fép@ Xﬁh@"ﬂiﬂaf‘ et Wesé?fld tert.-butyl ester (Exanple G47)

and 3-(2-cyano-pyridin-4-yl)-3-o0oxo-propionic acid tert.-butyl ester
(Exanpl e HAr@pared foart (§- ilguio@4‘tﬂubr Gt;l& @@Iw:ﬁxdéad@b&ab Tlestet (Bxdrhgiet

s (2 F H%%S‘rﬁﬁ%‘ #3105 Sl gt 1)0-ramgtybimidadsily B thizest iy 3roxEoX-am e
brepared T S‘r’nmmmh"bwmxgxﬁ‘f’ h)é{nm(mﬁ‘?ﬁ?’g‘é&??&é’é?‘é@ﬁé?‘f‘éf but yl
est gr ( ExATPFE gg(%?}gf)?;ﬁ sad'e ‘ﬁﬁ%ﬁofplé‘%ﬁ substance (225 mg). d

3-[2-(4- rrethyl-lmdazol yl)-thiazol -4-yl]-3-0xo- propionic acid

tert.-but MSéESNérSMIEéMFﬁ}']a H20) (154 ngy, 0.5 mmol) according to the
‘general procedure K. Obtained as. a yell ow anor phous substance (157 ng). M

§|48N)F| 534 ]i '}7 H 1 WO 01/29012 PCT/ EPOQ 09554 -78- Exanplle K76
uoro%&gg—- =130

[2-(4-nmethyl -imdazol-1-yl)-thi azol - 4-yl ] - 3- oxo- pr opi onyl am no} -
bi phenyd - 42yFlpormd{arxo-2ati- .2, 8]ttiazdblt ylt plenyR+prépiopplasthd]rbiphenyl-4-yl}-

(SSCBaST) n?l ifgahuggagpérprﬁwestgr yl)-carbamc acid tert.-butyl ester (Exarrpl e

3-[2-(4-net hyl -imdazol - 1- yI) t hi azol - 4-yl ] - 3- oxo-
. Prepared from (3-amino-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example

G37) (152 mg, 0.5 mmol) and 3-0xo0-3-(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 asayellow 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-6-0xo0-6H-[ 1,3]dioxin-4-yl)-benzonitrile (Example J4)
according to the general procedure K. Obtained as a light brown solid (92 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



propionic acid tert.-butyl ester (Exanple H20) (154 ng, 0.5 nmol) according
to the gaweosboopr ocedure K. Cbtained as a yel | ow anor phougcHibsiesae (225
ng). M5 (ISN) 534 [(MH"]. Exanple K77 10
{2'-Fluoro-3-[3-0x0-3-(3-[1,2,3]triazol -I79yl phenyl ) - pr opi onyl am no] - bi phen
yl -4-yl}- carb Qfé acid tert. -btyI ester Prepared from

(3- am no- 2'Prenagest f5om; (3tampipp-4rcxropropyl iphenyd)-serbamicadd tesi byl esterd Exampleny) e -

G37) (152 wgus8)Bnd4 m&nﬁﬂ@yps- -6H-(1,3]dioxin-4-yl)-pyridine-2-carbonitrile (Exa
3- 0x0- 3-( 3- {1)2 3]tr| azol - I"-yl oxghenJl)gq: ?’33. O%'I)prgc'rae- Gﬁr o eset(er I? earrpl e

H2) (200 miib)acsordingde thegensiaprageduye K Dbgrined 2512 fﬁbébm@lﬂ 14$mglned 15 -
as a yellowoil (191 ng). M5 (1SP) 516 [(MrH) +]. Exanple {2- '
[ 3- (3- Cyanp$(ISPY421- (ML) Pr opi onyl ami no] - 4- cycl opr opyl - phenyl } - carbam c
acid tert.-butyl ester 20 Prepared from

(2-am no-4-cycl pyl - phenyl)-carbamc acid tert.-butyl ester (Exanple
48) and 3§§éﬂ‘Eﬁg§§et hyl - 6- oxo- 6H-[ 1, 3] di oxi n-4-yl)-benzonitrile (Exanple
J4) according to the general procedure K. Obtained as a light brown solid
(92 no). N@-(Cﬁklbp{b}ﬂl Ql\[B)(S infid &P §71-4pRerdB)-$ Dxo-propionylamino]-phenyl} - carbamic

[ 3- (2- Cyano- Eyl’lg? | ) - 3- oxo- prop

i onyl am nof | -phenyl }-carbamc acid tert.-butyl ester WO

01/ 29012 PCT/ EPOC)’ 09554 -79 Prepared from

gmam ng 4-Pﬁgpilr211drfﬂ¢m|(2-phﬁﬂyM}Gychpl‘np}’l-pthﬂﬂcdrbirhzc-ahm tett. ~Bﬁtybés£€(r | g

and 4 | O | e on| t rile
(ExZirrpI e ?%g é’g?'ﬁ" Z&OP ﬁgl?%hl?r%d“ﬁftﬁxl Hlﬁlél%g&ﬂ @éﬂ%@@l i ght
brown sl i dcc(oidiﬁgtrgﬁlwgbﬁeréll ;ﬁB}cedﬁE&K{(DMah{)ed]asal@h@eﬁawlsehd(w mg). -
{4- Cydopropyl -2- [ 3-(3-imdazol-1-yl -phenyl) - 3- oxo- propi onyl am no]

- phenyl } - Cﬂé)&@) 461%&4114)3]’} -butyl ester

Example K81

{4'-Fluoro-3-[3-oxo0-3-(3-[1,2,3]triazol-1-yl-phenyl)-propionylamino]-biphenyl-4-yl}-
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 3-0xo—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-oxo0-3-(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-oxo-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)"].

T



Prepared from (2-am no-4-cydopropyl - phenyl )-carbam c acid tent: butyl ester

( Exanmpl ewo@423012nd PCT/EP00/09554
6- (3-i m dazol - 1-yl - phenyl ) -2, 2-di met hyl -[ 1, 3) di oxi n-4-one (Exanple J10) 10
according to the general procedure K ained as a light yellow solid (79

ng). M5 (JSP)_ 461 [(MtH)+]. Exanple K81 {4'-Fluoro-3- [3-0x0-3-(3- [ 1,2,3
] triazol wﬂﬁ%}uenyl )-prop ionylamn o] -biphenyl-4-yl}- carbamc acid
tert.-butyl ester 15 Prepared from

(3-am no- 44 Flhuw-s-[bl(nhﬁﬁuﬂzom-wl -thigzd]-22y1)-6-cxol sropiniylantitib ) biphehfs4-¢Fx anpl e
G39) (152 m%P H’rm ri

3- oxo 3- (¥2] “2‘3‘}1 r&zbdﬁtYles"ﬂ phenyl ) -propionic acid ethyl ester (Exanple
H2) (200 ng, 0.77 mmol) according to the general procedure K OCbtained as

a yel | ow ek afrécDEoﬁ‘DO‘i—axﬂﬁo@ %r&b@l{enﬂwgﬁ)dchrbaﬁﬁc Eeidngrt. cbutPster (Example
{4-(4-Fl uor o

leth
14030 03 1 B D hegha byiot ped 3 Grigdara by tiggokyn-oxeepiapionicacid tet-
tert.-but )Uutﬁ%&t@f (E?{aﬂip@é H0) (289mg, 0.8 mmol) according to the general procedure K.

[ 2- am no- 4f|uoro Pr‘é;t ynyl ) - phenyl ]-carbam c acid tert.-butyl
ester (Exé?l‘if?’é‘e 83n p a%"Bg)mml) and
3-o0x0-3-(3-[1, 2, 3]tr|azol -phenyl)- 25 propionic acid ethyl ester

(Exanpl e H2% (ISP&SJ,Z f+8)7. mml) according to the general procedure K
btained as a yellow oil (107 nmg). M5 (I1SP) 540 [ (M+H) +]. WD 01/29012
PCT/ EPOO 554l &8P Exanpl e K83 {4' - Fl uoro- 3-

[3-(2-im¢ -t hi azol - 4-yl) - 3- oxo- propi onyl am no] -bi phenyl -4-yl }-
carbam c acid tert.-butyl ester Prepared from

(3- am ne- 44'-Fluses-8-{B+ [pH@aypethyl-isbyazclbl-yhrplenglii3dote propitmyldathine$bépheniicdnpl e
5 &B9) (15 0.5 ) .an

3-(2-im da’ o?gEch-ﬁC@Ttg?ﬁP&XEer)r- 3-0xo-propionic acid tert.- butyl ester
(Exanmpl e H19) (235 ng, 0.8 nmol) according to the general procedure K

bt ai ned Prepared frany@-whinot4 dhiongrbiphehd-4-y3Rpartaadic p¢iited).~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'-difluoro-biphenyl-4-yl}-carbamic
acid tert.-butyl ester

20 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



Exanpl e K84 10

(4" - Fl uor §ro3s11290123- ( 3- et hyl -i soxazol - 5-yl ) - phenyl ] - 3- oxo-permpocrosssam no} - b
i phenyl -4- yl)-carbam c acid tert.-butyl ester Prepared from

(3-am no-4'-fl uoro- bi phenyl 4-yl)-carban®k-acid tert.-butyl ester (Exanple
&39) (151 nmg, 0.5 nmol) and

3- [ 3- ( 3- mePtepared fopm (2>rmina tisqprepyphem brarbpmisadishtest.-butyl esterdExampl: |

ester (Ex - ﬁﬂ'[rp_i, - ESS8H

pr ocedur eaﬁw)&‘{dgpé%agge[ﬂﬁl 6%@ ]éirl)(jl’atlgrg(‘1 )g’ B&)i()ﬁlth’f\l;.g I ng 4?3

[ (M+H) +] ; ancorddeg tocthe g;neBJMedugc K«&¥ptained as ahght red solid (10 mg)
{3-[3-(3-Cyano- phenyl ) - 3- oxo- propi onyl am no] -2', 4" -di f| uor o- bi phenyl 4-yl}-
carbam c + ofr epar ed from :
(3-am no-2 éﬁpﬂ%?“@?g STZ;% 1%gyle) carbam c acid tert.-butyl ester
(Exanpl e G43) and 3-(2, 2- d| rrethyl 6- oxo- 6H-[ 1, 3] di oxi n-4-yl)-benzonitrile
(Exanpl e Mdl ng to the general procedure K. Obtained as an orange
oil (95 ng). M5 (ISP) 492[(I\/HrH)+] Exanpl e K86 25

{2-[3-(3 amrors&s L3 nﬁm |dablop r) Heapi}+30050-pripistylamiaal-bani ¢
acid tertQil1 buty El{Bsz?te 290 ECT/ EPO0O/ 09554 -81 Prepared from
( 2- anmi no- 4biphest-4pY)-<33 é‘ﬁiﬂ%‘l EHEaRIEeSEEi d tert.-butyl ester (Exanple A7)

and 3-(2, 2-di rrethyl 6 0x0- 6H[ 1, 3] di oxi n=4-yl)-benzonitrile (Exanple J4)
accor di ng P&;ir@& fﬁﬂ'ﬂ@?f ﬁhnﬂf-@cmiﬂtbﬂnﬂ&xenﬂﬁ@l)Ekﬁﬁba’iﬁlcacildlt&tl—bllit?khs&oKEJdm(;ié)O

vor (G aadiat3 o Bt dmiteepls a0 BT T SR acd et syl onv"

(4 FI uor o

am no} -1obi R6e (Eardply K13} a¢dordihg tohthe gerieziliprotedinyd K eObraineBrae pligietdyelowivil

(3-am no-4’ -1l uqro-bi phenyl -4-yl)-carbamc acid tert.-butyl ester (Exarrple
&39) and 3(1|?§ - et hyl sul fanyl -i m dazol - 1-yl ) - phenyl ] - 3- oxo- propionic acid
tert.-butyl 10 ester (Exanple H13) according to the general procedure K

ot ai ned apIsqI9P) BB [(M4+HYY. oi |

Example K88

(4-Isopropyl-2-{3-[3-(2-methyl-imidazol-1-yl)-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-yl)-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-propxonylam1no}-
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)"].



(181 my). M5 (I1SP) 561 [(M+H)+]. Exanple K88 (4-1sopropyl-2-{3-

[ 3- (2- rawoylsore dazol -1 -yl ) - phenyl ] - 3-o0xo0-propi onyl am n®CTHEPEIQISF4 15
carbam c acid tert.-butyl ester Prepared_from :

(2-am no-4-i sopropyl - phenyl ) -carbam ¢ ad2a tert. butyl ester (Exanple 47)
and 2, 2-diret hyl;6-[ 3- (2-net hyl -i m dazol -1 -yl)-phenyl]-[1, 3] dioxin-4-one
(Exanpl e ding to the general procedure K Cbtained as a yell ow
oil (186 ng). M (ISP) 477 [(M+H)+]. 20 Exanpl e K89

(2', 4' - D fi2'wdDiflBexo33- 3-oka-3rE: [y2,3 jitriszdh 2 ofl-pheyyl)-ppopiopylamino] -biphenyl-4-

- 3- 0xX0- propi onyl am nﬁ}- bi)‘ghler', | -4-yl)-carbamic acid tert.-butyl ester
Prepared f R ER: 1118 cF—e’f", VLG uor o- b phenyl - 4-yl)-carbam c acid tent:
butyl ester (Exanple &43) and

2, 2- di net Pyepaed BomA3rahingt2' 4 hdiflancd-biphghyl-4oylpweitlaniid 2@d dérosbutyleste?5 one

(Exanpl e 5 cconding.to t al_pro ur e K i el | ow
o1 (15 AR sty Bl e it oS s Bt ' 5.
Exanpl e K¢Bxdmple H2)-aBtdringto il geh&rabproc&uré B- Obtdin&] & 4 light yellow oil (164

triazol - 1- I)- phenyl ) - propi onyl am no] - bi phenyl-4- yl}-carbam c acid
tert.-butyI®ester Prepared from

(3-am no-2',4'-difluoro-bi phenyl-4-yl)-carbamc acid tert.-butyl ester 5
(Exanpl e GASYISERhE3BLdeHEI(3-[1, 2, 3] tri azol - 1-yl - phenyl ) - propi oni ¢ acid
ethyl ester (Exanple H2) according to the general procedure K Obtained as
a |light y%!&@ﬁ_?! (164 ng). M5 (ISP) 534 [(MrH) +].- Examlie K91 10
{2'-Fluor6=3=13-(2-i mdazol - 1-yl -t hi azol - 4-yl ) - 3- oxo- pr opi onyl am no] - bi phen

| -4-yl}- §
Y ym} {2'-Fluoro-3-[3-(2-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
G37) (151 mg, 0.5 mmol) and 3-(2-imidazol-1-yl-thiazol-4-yl)-3-oxo-propionic 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'-difluoro-biphenyl-4-yl}-carbamic
acid tert.-buty] 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-ox0-6H-{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-H)'].

25 Example K93

{2',5'-Difluoro-3-[3-oxo0-3-(3-[1,2,3]triazol-1-yl-phenyl)-propionylamino] -biphen}ﬁ-4-
yl}-carbamic acid tert.-butyl ester



carbamc acid tert.-butyl ester Prepared from

(3-am no- Avehhpmip- bi phenyl -4-yl)-carbam c acid tert. -but ypoEgb®yookdzxanpl e
&7) (151 nmg, 0.5 nmol) and

3-(2-imdazol - 1y|-thiazo| 4-yl)-3-oxo-pr&8pionic acid tert.- butyl ester
(Exanpl e HL9) «ﬁg?’ mol ). according to the general procedure K. 15
bt ai ned asPr&P ens@raral 5rrdifluokgs biphemyl-45 - carbamdy adid terp-buty.esten C

Exanpl e K92(E£:§m le G4 (160 me, 0. Smmolf gr#d‘% 8i:o-3 (3—[ , |]fmﬁzo°rl(§ i l'ﬁn%l) Iprt.zlpx ﬁc car

[ 3- (3-Cyano- ph eny 0XO0- |l on

bami ¢ aci cReidethylestar Sﬂmexpf )2@ %Qrséaml)mordmg to the general Pl'OCCdureK
(3-am no- 2’ Oﬁtarrﬂtlfa&Mﬁﬁo#ﬁﬁbﬁ@ﬁﬂwﬁt%&sﬁﬁ&%ﬁ@ﬁzg?c' d tert.-butyl ester
(Exarrple 5) (160 nmg, 0.5 nmol)

3-(2, 2-di net hyl - 6- 0xo0- 6H- 3]d|0X|n4yI) benzonitrile (Exanple J4) (115
ng, 0.5 ?rmM Ié&‘g %ft{%‘lt he general procedure K. Obtained as an

anor phous Wmte substance (I 10 mg). Ms (ISN) 490 [(MH"]. 25 Exanple K93

{2',5 -D fIpapipleX943- oxo-3-(3-[ 1,2, 3]triazol-1-yl-phenyl)-propi onyl am no]
- bi phenyl - 4- i}-car bam c acid tert.-butyl ester WO 01/29012 PCT/EP00109554

-83 Prepar 2 di f 0-,bi arba ¢.acid
tert - butylth S Sl T rctGotare My Phenl o, piaRipaslaminolbiphenyi-4-

3- 0X0- 3- ( 3-yl)Lcatbainicracidaert~Butyl espdienyl ) - propi onic acid ethyl ester (Exanple
H2) (130 ng, 0.5 mml) accord| ng to the general procedure K. Obtained as

an anor pho of f sz su.bst 2.1 "

Examt o Kodrpgiredt it G- i3 2 TSrdrbinberle v sy atncadiy P sspipr (Example
- 3- oxo0- gr ?mmr)ﬂarm D5 ;ﬂnmiha@ﬁl{syhérhﬂ&sdmml% ﬂotopdxehﬁ]-eroﬂgupmbmﬁ% er |
Prepared 7o A0 e ) SR i o0 SRRl DU
3- [ 3- ( 3- netprytedusedk Alsthined ¥ 3 white solid (233 mgd- propionic acid tert.-butyl

ester (Exanple H14) (190 ng, 0.63 nmol) according to the general

MS (ISN) 528 [(M-H)'}; mp 158-160 °C.

Example K95

15 {2',3'-Difluoro-3-[3-ox0-3-(3-[1,2,3]triazol-1-yl-phenyl)- proplonylamlno]-b1pheny1-4-
yl}-carbamic acid tert.-butyl ester

Prepared from (3-amino-2',3'-difluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester

(Example G49) (160 mg, 0.5 mmol) and 3-oxo-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). o

MS (ISP) 534 [(M+H)"].

Example K96

[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).

ST



procedure K. Obhtained as a white solid (213 ng). M5 (ISN) 528 [(MH'"]; np
158-160 wo o1/ksvappl e K95 15 PCT/EP00/09554

{2',3 -Difluoro-3-[3-0x0-3-(3-[1, 2,3]triazol -1-yl-- phenyl ) - propi onyl am no] - b
i phenyl - 4- yI} carbamic acid tert.-butyB4ester Pr epar ed from

(3-am no-2' -di fl uor o- hi phenyl -4-yl)-carbam c acid tert.-.butyl ester

( Exanpl e M@@S?h@@ M+ ol ) and

3-0x0-3-(3-[1,2,3]triazol -1-yl -phenyl )-propionic acid ethyl ester (Exanple

H2) (130 py amg}eikgym)l) according to the general procedure K 20 Qbtained as
an anor phous ow substance (166 ng). NS (1SP) 534 [(I\/H—i) ] . Exanpl e K96

3-(3- ) - 3 | (2, 4di5Lgor g | et hynyl
)-pheny! | (oAb saane Pher) Besmo PORIopygbel 443 pBEheR g Phemvtl-

[2 am no- 4af2nfc £Hd terobanpeaay | et hynyl) - phenyl | - carbam ¢ aci d tert.-butyl
ester (Exanple G35) (172 'ng, 0.5 mmol ) and

3-(2, 2-di net hyl - 6- 6H[ 1, tr 126
T, 0. 55 HRERSFedeet aramRinp i b eniiear e SR oS AU or ange
oi | (198 rgrkr EAQnQH @%gsﬂa‘&/ [ PR 3nd 3- (a&éldmm;ﬂleseioém[ 1,3 Wtolir-4-

Exanpl e K97 o-phenyl) - 3- oxo

|
(2-fl uor oYBh‘E’éﬁWP’é‘f g’F ﬁwﬂ% mgc%?%ﬁ]ﬁ’ rop ngF‘?{He 1‘9‘?1 RofedureX.

Prepared foiaankdaddbiddnrsolid (1434aEp- phenyl et hynyl) phenyl)-carbam c acid
tert.-butyl ester (Exanple G34) (163 ng, 0.5 mmol) and

3-(2, 2-di |- 6 1,3]dioxin-4- yl)-benzonitrile (Exanple J4) (126
mg, 0.55 %NA&%@I&'@L%B’R#& %fgn&‘ procedure K. Cbtained as a brown
solid (143 ng). M5 (ISN) 496 [(MH"]: np 216-217 T. 1o Exanple K98 [2-

[ 3- ( 3- foy arEampRIKYS - 3- 0X0- pr opi onyl am noj
-4-(4-fluoro-phenyl et hynyl ) -phenyl] -

[2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-4-(4-fluoro-phenylethynyl)-phenyl)-

carbamic acid tert.-butyl ester

Prepared from {2-amino-4-(4-fluoro-phenylethynyl)-phenyl]-carbamic acid tert.-butyl
ester (Example G33) (245 mg, 0.75 mmol) and 3-(2,2-dimethyl-6-oxo-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-aroyl-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 stirring
was continued at 23 °C until tic 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, washed with H,O 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 THF/CH,Cl,/ether/hexane.



carbamc acid tert.-butyl ester Prepared from

[ 2- am no- 4v¢ é1/2dowpr 0- phenyl et hynyl ) - phenyl | - carbam ¢ aci d gEFipoolaussy!

ester (Exanple G33) (245 ngy, 0.75 nmol) and

3-(2, 2-di met hyl - 6- oxo- 6H[ 1, 3] di oxi n-4- -85-yl )-benzonitrile (Exanple J4)
(190 ng, 0.825 mmol ) according to the general procedure K Obtained as a
yel | ow oi | Exampledn) . M5 (1SN) 496 [(MH)']. General procedure M (Synthetic
Schenme B) Preparation of 4,8-diaryl- 1,3-dihydro-benzo [b] [ 1, 4]

di in-2 G- < Jarba | in=2-yl)= itri '
(1741 1 azehn 3o et S e A IR o ) (1,0

di azepi n- 2-ones A suspension of the

{2-] 3- ary| Poepased fipm r&fdwﬁmmphwar%rpxmfgipl})d@amdrﬁ-ipdacﬂlunvlé@rbanﬁgt yl |

ester or {2s [B1613% ' ' A - = m c
Soi dtert puEbibexBRER RIS 2 Syl RIPTE, i GELERM ©
1, 3- di mét haseprding knthe genargl procedgraMpOptaingd asa yellensgolid (888aegdsar y]  was
treated with TFA (0.5-5.0 nL) at 0 C and stirring was continued at 23 C
until tic MYWEIPEEYAMOMRbAbE-200PSYaRl) on of the starting material. The
sol vent was renobved in vacuum the residue treated with little ether,
wher eupon |t cr%stal lized. The solid was stirred with sat. NaHCO3-sol .,
filtered, EXamplg2nith H20 and ether or mixtures of ether!hexane and was

dried to give the title conmpound, which if 30 necessary can be purified by

crystal | i za(4@xd-7-phedyiethEyl G152 diblyBey-s Hebendolb) (M2 Bibz e D2y1REEAZIREEN D 9554
- 8%- m el 3-(( 7- 1 od-(?;mz-)g%-a 5-di h?/’dro- 3H beﬁ[zé%] HRYNF '

1, 4] di azepi n- 2- - itrile Prepared from .
(2! [ (3 cBbaieiiiy 15 TS S g ismelir i Regpropsiasaigolarhpryetumppbeyac d
tca r2 tC 5 hgt ytarbarhiv ac{c![ihﬂ{l’lzlht?l dsfer (EJldarﬂ{ﬁe Kzzj&z@ xﬁgmlé:)g ﬁmd)rlﬁ;&imbnmml | TFElA_ ijn
acc n 0,.t he genera roge . ai ned as, a sol i

(550 o) . TENEHEER fecofing e rpsoal goczaureg Qhtainedtaga g yalow Soid (P38 2.
3- (4- Oxo- 7- phenyl et hynyl - 4, 5- di hydr o- 3H benzo[ b]

[ 1, 4] di azeMS(ER) 341)(Mdnmp 45 7C (dec.)Pr epared from

{2-]3-(3-cyano- phenyl) - 3- oxo- propi onyl am no] - 4- phenyl et hynyl - phenyl } -

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-6-0xo-6H-[1,3] dioxin-4-yl)-
benzonitrile (Example J4) (183 mg, 0.6 mmol) according to the general procedure XK.
Obtained as a light yellow solid (228 mg). This material was deprotected and cyclized by
treatment with TFA in CH,Cl, according to the general procedure M. Obtained as a light

20 yellow solid (86 mg).

MS (EI) 375 (M*); mp 236-239 °C (dec.).

Example 4

3-[7-(2-Chloro-phenylethynyl)-4-o0x0-4,5-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



10 carbamc acid tert.-butyl ester (Exanple K2) (230 ng, 0.48 mmol) by

t r eat rerwowi$m1IFA i n CH2Cl 2 according to the general pr®CFdER809354 Oot ai ned

as a light yellow solid (135 ng). M (EI) 361 (M+); np 245 C (dec.)

Exanpl e 3 3- (4 Oxo- 7- p-tol yl et hynyl - 4, 588hydr o- 3H benzo [b] [ 1, 4]
)-benzonitrile redfrom

((j'zag%p'ng @ %Z%%Wf%&tmnw% H"Sﬁyp)%*i 1chpdingciodhe general prpgpiugsM, Pbtained

(Exarmle £33 lighkGall oW solfd @4 ) and
3(2 -di net hyl - 6- oxo-6H[ 1, 3] di oxi n-4-yl)- benzonitrile (Exanple J4) (183

021 o oM A et e B SR oBE S S0 e e oyt ced by O

treatnent with TFA in CH2CI 2 according to the general procedure M bt ai ned
as a |ighgxamflewel | ow solid (86 ng). M5 (ElI) 375 (M); np 236-239 C (dec.).
Example 4 3-[7-(2-Chl oro- phenyl et hynyl) 4- 0Xx0- 4 5-di hydr o- 3H benzo [b]

[ 2: am o F BT PReReR RSy gy RPN LAdgPoe one but y

ester (Exanple 4) (172 ng, O. 5 mml and
3-(2, 2- d| Pedpaydd-foorn X 2-afitin -4, pﬂieuhyh&ymyhplyén)yl) -daearniciatiditer. -bEtybespdre J4) (230

R i e

PCT/ EPOQ' 8&obding t@ﬂle(g‘ytnémlzpidcddpré Ke’ﬁhemﬂfthm‘ad mt&mmmd@ﬂaﬁt&daudaydim@ to

t he general roce IIow . M5
(El) 395 K/F?r)‘l%a ‘?‘#ﬂ(ﬁ\%ﬁ]& ﬁ‘fcf°§§ %‘gée’(% prpced Mjngb a‘ge‘%ag‘)”

4- (3- Gol Obfqughecrljd()lssnpg)enyl et hynyl - 1, 3- di hydr o- benzo [b] [ 1, 4]

di azepi n-2-one Prepared from (2-am no-4-phenyl et hynyl - phenyl) - carbami c

acid tert (Exanpl e &) and
6- (3-chl oMéJﬁZnyﬁs(W)z di net hyl -[ 1, 3] di oxi n-4-one (Exanple J6) according

to the general procedure K. The obtained naterial. was deprotected and
cycli zed Ewampledat nent with TFA in CH2C12 according to the general
procedure M (btained as an

3-[7-(4-Methoxy-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-2-yl]-
benzonitrile

15 Prepared from {3-[3—(3-cyano-phenyl)-3-0xo-§ropionylamino]-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-yl-4,5-dihydro-SH-benzo[b][1,4]diazepin-z-yl)-benzonitrile

Prepared from {2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-4-thiophen-3-yl-phenyl}-
carbamic acid tert.-butyl ester (Example K4) by treatment with TFA in CH,Cl; accordmg
to the general procedure M. Obtained as a beige solid (54 mg).

MS (EI) 343 (M"); mp 238-243 °C (dec.).

25 Example8

3-(7-Furan-2-yl-4-oxo-4,5-dihydro-3H-benzo[b}{1,4]diazepin-2-yl)-benzonitrile



10 orange solid (155 ng). Ms (El'): 370 (M) Exanple 6 3-

[ 7- (4- Vet ooyl ) - 4- oxo- 4, 5-di hydro-3H-benzo[ b] [ 1, 4]stagSRBlobsse- V! ] -
benzonitrile 15 Prepared from {3-]

3- (3-cyano- phenyl) - 3- oxo- pr opi onyl am no}-8%'-- net hoxy- bi phenyl - 4-
yl}-carbam c acid tert.-butyl ester (Exanple K3) by treatnment with TFA in
CH2Cl2 ac @mmrercbfrm {2+{3-(3eayanephembe onePropionpaming] i-furan-2ylgthenyldd | ow

wder (12 7 20
20(46&2 7%”“ en_ge}:?'ﬁh?fxgé d;[@gxﬁgra]ﬁ)t@gc&%ﬁ wifh TEIC fn CH,CI Y8 RbiRg
[1, 4] di azep® the:geyc tpl progedwre M- |Qb§amcd rhyroyn r (73 mg). |
{2-] 3-(3-cyano- phenyl ) - 3- oxo- propi onyl am no] - 4-t hi ophen- 3-yl - phenyl}

carbam ¢ agy$l(EIesi7 (NIt Mp BBLAD °C le K4) by treatment with TFA in
CH2C12 accor d(l ng t% ?ﬁepgener al g?géc]}e)dure M Cbtained as a beige solid (54

ng). M5 (El) 343 (M+); np 238-243 C (dec.). 25 Exanple 8 .
3-(7- Furfan 0X0- 4, 5-di hydr o- 3H benzo[ b] g
[ 1, 4] di azepi n-2-yl)-benzonitrile WO 01/29012 PCT/ EPOQ 09554 -87 Prepared

from{2-[3 < l - 1 QMI
Carban ¢ agid ‘?Z?P’“‘.%f}“?‘f’ %2’?‘@?’5?&“33 ’é”é%‘?’”é?“% A daeplmoaRtimpiansl }-

CH2Cl 2 acc rd| n he bt ai n a.bro er
(73 ny). e% %m:go R’p g ﬁ)eear})ammsac§§;ﬁtp utyd ester V&x?ml\;\g
? £1]7d( 4- Et Gﬂb arEH‘NY,D)dlﬂre&inGAo:@ ﬂEﬂY,d!&iOJghE@ﬁmfxiﬂmfrﬂe (Example J4) according

i azepi r.epar e

(3-ani no- 4t 0@%4’;%‘?3%3 ’bﬁ obtajp WF“&L‘I"%F deprotectedand cyclized by exanpl e

G8) andio3- {réatdresit With/ THA- lﬁmielpa%c&d:ingaﬂo&h@ irferdl pYéoedRR/MOObtainddas 6 B¥igepl €
J4) accor dlgpqlgl,{é;&gbhe general procedure The obt ai ned material was

deprotecte lized by 10 treatnent W|th TFA in CH2Cl12 according to
the general procedure M (btained as a beige solid (67 ny).
MS (EI) 365 (M"); mp 225-229 °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 K6) (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-lIodo-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
CHCl; 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

T



M5 (El) 365 (M+); np 225-229 C (dec.). Exanple 10

3- (4- Oxow@-ophemy| - 4, 5- di hydr o- 3H benzo[ b] [1, 4] di azepi n- PCYIBPOG/IS3ONi tril e
15 Prepared from

{ 3-[ 3- (3- cyano- phenyl ) - 3- oxo=pr opi ony!| afdmo] - bi phenyl 4- yI} carbamc acid

tert.-butyl t npl K6 | t t th TFA i
GRG 2 o Es A GOt NI PRV IBRIT CR o rbBRl: HA R DHMARED Sol id
(188 nm) . (MRarthple)G :ﬁd(ZMt}hm l@%ﬁ-@ﬁl(l‘i 8 dibxin-EoHENELandgle 79) accordin

4- (3-1odo- phenyl eth r o- benzo b] I gzepi n-Z-one
Pr fapar ed ftg(slhq gen)eral procedure T¥1e obtamed maten was deprotected a[nd 3% P

{2-[ 3- (3- i pshemPRah Tr&wm;mme&mdgwu%n&ap RIrd e M rmbtameaayh brown
carbam c acjd tert,-butyl ester (Exanple (871 ng, 1.5 mmol)

t r eat meht Sﬂltil@eﬂn&)l n CH2C 2 according to the general pr ocedure I\/l
Obtained as a light yellow solid (542 ng). WMs (El) 462 (M; np 227-229 C

(dec.). 25vEX Be (82);8nphegryd®tdydey .- 4- pyri di n-4-yl -1, 3-di hydr o- benzo[ b] [
1, 4] diazepin-2-one WO 01/29012 P / PO 09554 - 88 Prepared from

(2-am no- Aﬁ pheEy et hynyl - phenyl )-carbam c acid tert..-butyl ester (Exanple
&) and 2, yl - 6-pyridin-4-yl-[1, 3] di oxi n-4-one (Exanple J9)
according to the general procedure K. The obtained material was

depr ot ect el [A(E Methdxy Y-4-bxeasndihydret 3H-bEA (b1 di&icdepimeod)-di ng to the
gener al o!:egiujrﬁ Cgﬁg?ned as a brown 5 sol |[dH( 50 %e% ‘W( El') 337

(M) : ‘2?92% E: (dec.). Exanple 13

3-17-( 2 Met hoxy- phenyl ) - 4- oxo- 4, 5- di hydro- 3H benzo[b] [1 , 4] di azepin-2-yl]

- benzaai tPrepsred GroRy Gpaniid-2'rasthoRy-biphenylZ-yl)eatbamic hiigbenybutyl-eyte) - car bani c

2505, 5501 1 ERRpPle ) Shd G EhnnTredne Bt 1 31 dioin- P heneesisgls (Bxampls

accordi ng ]upadcbﬁdlggtwﬂnalge@frﬁigﬁdwdard« 'mkba)lmihed pacerishives dqirowa:ad degdr ot ect ed
_and cycl quvgldlzéiﬂgft{fg %th%lg.‘b inTEﬁzél? ac:cc::laI g to ﬁx%ogrequern rodedure I\/paet‘gl%l:d

procedure
as a light green powder (30 mg).

15 MS (EI) 367 (M")

Example 14
3-(7-Furan-3-yl-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-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-(4-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 G12) 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).



as a light green powder (30 ng). 15 M5 (ElI) 367 (M+) Exanple 14

3- ( 7- Fur arw8-oyteod2 oxo- 4, 5-di hydr o- 3H benzo[ b] [1, 4] PCT/EP00/09554

di azepi n-2-yl)-benzonitrile Prepared from{2-

[ 3- (3- cyano- phenyl) - 3- oxo- pr opi onyl am no]89-4- f ur an- 3-yl - phenyl }- carbam ¢
acid tert.-but%l est er K9 3/ treatment with TFA in CH2Q 2
accordi ng MS ¢ )?ﬁb(%hmml%ﬁ%&ﬁdﬁé M Obtained as a light yellow powder
(73 ng). M (EI) 327 (M+); np 228-233 C (dec.). Example 15 3-

[ 7- (4- Chl omaﬂgm ) - 4- oxo- 4, 5- di hydro-3H benzo [b] [1, 4]

di azepi n-2-yIT- enzonitri le Prepared from

(3-am no-4'-ch] oro-bip | -4 carba c.acid tert ester (Exanple
25 GL2) and-[@-(#Chloge swif?thmywromﬁ thydrasakirbenzofb) Bbﬂﬁ%mmﬂrrlir :

( Exanpl e J{J,}nzaﬁﬁ@méil ng to the general procedure K. The obtained nateri al
was deprotected and cyclized by treatnment with TFA in CH2Cl2 according to

th | M Obt Il o 79 WO 01/ 29012
T/ BP0 0Bripured o (Rrgminp b tdrablomnghenyistaymg) Shonel cabamic 44k ettt
3-[7-(4- mkﬁélqmb@@yé Gi3)X18Wing; 615 aﬁ@oléla&i Ql(ibﬂddlﬁre&ls‘liémﬂl[lbldlomn-@ |

d f
[124l1m' no- 4¥ ‘? zbeemrzﬁréegﬁ?é%]ﬁléf% xyg, %}ﬁq)e‘gggg}m@@es&l@w%&mﬁ

ester ( Exarhtebfained xﬁi@ﬁal@% g Pwid@dp }ot@&@d and cyclized by treatment with TFA
- enzon| | e J4) (184

3-(2, 2-di hyl -6-0 1,3
ng( 0.6 %E rrwgto sqelsr'%'é? reb%’ dilataw@as@ 1gher§H%Paw el %% &mBri al -

(234 ng) was deprotected and cycl I zed by treatnment with TFAin CH2O 2
accor di iag m(rﬂl)ésmm)adndmwg@dw)? o¥t-a4ogi(dee.)a | ght yel | ow powder (93

ng). io Ms (EI) 395 (M) and 397 2)+]; np 237-240 C (dec.). Exanple 17
8- Phenyl -415-t hi &gagn 2-yl -1, 3-di hydro benzo[ b] [1, 4] di azepi n-2-one Prepared
from(3-a enyl -4-yl)-carbamc acid tert.-butyl ester (Exanple ).
(69

8-Phenyl-4-thiophen-2-yl-1,3-dihydro-benzo{b][1,4]diazepin-2-one

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-y1-[1,3]dioxin-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 CH,Cl; 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



ng, 0.243 mmol) and 2, 2-di net hyl - 6-t hi ophen-2-yl -[1, 3] di oxi n-4-one (Exanpl e
j1) (54 WB01390120. 257 nmol ) according to the general proceCiERIOK9SSEhe

obtai ned material was deprotected and C)L/?S i zed by treatnent with TFA in
CH2Cl 2 according to the general procedute M Obtained as a brown solid (46

. M5 4] . EX l.e. 18, 20. .
8 Pheny! cEroRaste FomSTib:biphei TP itbiiacid srtobhpesen Bromplego) (254
di aé epi n- Iagpid rlnﬁmé)mrcb@(S-thr()-a)lgznﬂM;%dhimhylL[atijmmximma!ﬁamé Pehmi c
tert . .
5% i et 1T by LE BOD atst BBRIG o BemBRChrperdinre K. Ths phizined materiab (333 me) 5
acgor di ng utasdtpmttegmdamll ctydm? byl _llpli:zzni}ént Wifzhc';ll}fén i GHQCdHat&:‘diﬁtg ﬁd\ﬂﬁ: géﬁétraf)t ected
[e nt, W i according to the genera
or oot o Bleedireir bR s ayeudy sod ip F‘bﬁj’( 157 mg). NS (E) 404 (M),
Exanpl e 19 4-(3-Chl or o- phenyl ) - 8- phenyl -1, 3-di hydro-benzo[b] [ 1, 4]

di azepi n- M H) 9 (M7 PachRASHNHZPIGhP 28 AC (d&D). Pr epar ed from
(3-am no- bi phenyl -4-yl)-carbam c acid tert.-butyl ester (Exanple (3) (284

ng, 1.0 % 6- (3- Chl or o- phenyl ) -2, 2-di met hyl - [ 1, 3] di oxi n-4-one
(Exanpl e 8 ng, 1.2 mmol) according to the general procedure K. The
obtained material (339 ng) was deprotected and cyclized by treatnent with
TFA i n CcH3€7Naphthalan-lcyltdooxdrd, Seihpirat3H-benza]bH i 4ddivrepib2 gil ibehzaniteiley el | ow
solid (188 ng). M5 (EI) 346 (M) and 348 [(M2)t]; np 208 C (dec.).

Exanmpl e 2f:3sa L6805 bhéavP 9ok 0 I i andtp! Ayt 4
o rapee: SIS B SRy 8l it DR Ly ¢
{ 2- [ 3-103- Phenvil-gasbamioacsl stobptybester(Exampled10) by tetinkent with| TEA inlGH,Cl,

pheny! } - cREdaling 18 Hecheh Bk probliufh VP BiRlinkEXATRYR yKIQ) pBYal/ EFLEBNC Wi th TFA

in CH2C12 according t he gener procedur e ne ight yellow
owder (41 .. M5 (1 SP) .388 MrH) t ] ; 240- 245 C (dec. Exam | pe2l
-p ( MSnagP) 388 [%M+I-})+];mp %O-ZIQ °é (dercrs) ( ) P

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}-carbamic acid tert.-butyl ester (Example K11) (119 mg, 0.24 mmol) by treatment
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)-carbamic 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.).



3-(4- OXxo-7-thiazol - 2-yl et hynyl -4, 5-di hydr o- 3H benzo[ b]

[ 1, 4] di azepowi/290y2 ) - benzonitrile 15 Prepared from PCT/EP00/09554
{2-[3-(3-ryano- phenyl ) - 3- oxo- propi onyl am no] - 4-t hi azol - 2-yl et hynyl -

phenyl }-carbamic acid tert.-butyl ester {(8xanple Kl 1) (119 ny, 0.24 mmol)
by treatnment wth TPA in CH2Cl2 according to the general procedure M

bt ai ned a@é@%w solid (36 ng). Ms (EI') 368 (M); np 230 C (dec.). 20
Exanpl e 22 3-(4- Oxo-7-p-tolyl-4,5-di hydro-3Hbenzo [b] [ 1,4]

di azepi n- 2-4/(3.CARRE ARiophtA-2-y128 PPAARML2 yI-23-dihydro-benzo[b] [1,4] diazepin-2-
(3-am no-4' iret hyI b| ;?Eeny Y4Pyl -car bjgm c ac}l'd tert. [l]:)[ut;; le'?sptu(lar orteExarrpI e

Gl6) and3 - 6- 3]d| i n-4-yl) bnz_ontrll rrple
J4) accordl &ét?e&aaﬁ é‘zKY SY?HE‘%B‘PQF% IR ks A1PYF KH%’?

depr ot ect eq‘;h@ }@mm a&@ekmumeaeamwetm ueamgﬂz%mp B G

t he gener al pr cedure M %tal n&@ﬁ te f‘épld (76 a(:ix ) 352
[(MrH)t]3 @6c @gzaﬁh‘rs%la pyocedyse [Olgaingd piay é@mysw t@im anpl e 23
4- (3- Cbl or o- t hi ophen-2-yl)-8-pyridin-2-yl- 1,3-di hydro-benzo[b] [

1, 4] di azepiMs gEIYBS3 (¥ BR&S BTO-225°T (dec.).

{2 [ 3- (3-chl oro-thi ophen-2-yl) - 3- oxo- propi onyl am no] - 4- pyri di n- 2-yl -

phenyl } - carﬁamg é!CI d tert.-butyl ester (Exanple K12) by treatnment with TFA
in CH2C12 ing to the general procedure M Cbtained as ‘a |ight
brown powder (51 ng). MS (EI) 353 (M+); np 220-225 C (dec.). Exanple 24

3- (4- Oxo- 7-3%%@M%%ﬂen&-ﬁ-4j$4dj&t&ﬂm—3ﬂ-lbmma [b][1H4]diazepin-2-yl)-benzonitrile

1, 4] di azepin-2-yl)-benzonitrile Prepared from

2- am 44 l. ) - ' d.ter.t
(Exampl o PP RRTO (Yo sEiont R 2 A i chemefit i W sl omi 111
( Exa(rjrpl 5 : ‘lEv%ampie Grlﬁ) anyl $-62,2 fimgthykSaixofhitb¢ ba]diexii-4 mhéemmlmdﬁmxmgkr I a![ '
was depro 0 cording to
the gener al et o F el pReSER. TR bbRled slepplsdebibfed b (1
(El') 343 ( Mpdlizediby treditne@t witbdFA in CH.Cl; accordmg to the general procedure M. Obtamed o
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,C}; 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-oxo-6H-{1,3]dioxin-4-yl)-
benzonitrile (Example J4) (147 mg, 0.48 mmol) according to the general procedure K. 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).



15 Exanpl e 25 8-1o0do-4-thi ophen-2-yl -1, 3-di hydro-benzo[b] [1, 4]

di azepi rw@-oore12r epar ed from (2-am no- 4-i odo- phenyl ) - car PEXTEP0&QISS4
tert.-butyl ester (Exanple Gl) and

2, 2-di net hyl - 6-t hi ophen-2-yl -[ 1, 3] di oxi A24- one (Exarrpl e J1) according to
the gener g roce e K, The q g gged mat eri al was deprotected and

cycli zed ( t)’ WP AR9RRA "odde%y)- cHoal 2 accor di ng to the general
procedure M Cbtal ned as a yellow solid (30 ng). M (ElI) 368 (M); np >260
C. Exanpl Bxadhplé2y4- Oxo- 7- pyri di n- 2-yl et hynyl - 4, 5- di hydr o- 3H benzo[ b]

11, 4] di azepi n- 2- yI ) - benzoni t ri le Prepared from

(2 A o ik om-ahasd- Lk PR 5-GR5 R En bt 1 hfikaepBs e oSt o7 29
3-(2, 2-di met hyl - 6- oxo-6H[ 1, 3] di oxi n-4-yl)- benzonitrile (Exanple J4) (147
my, O.48 h))edéﬁﬁﬁ (ﬂaﬁﬁnb-@-ﬁﬁtﬁyhﬁﬂﬁﬂ hepyl) cachangic chd'fm-butb]te&tened mat eri al

Eaclz?:grdl ng égégi?e@g?@ g’é’éé (g %E%f Bf‘ bnﬁsng]g%]f;&%i(gﬁ’ﬁp %ﬁ ng) .

I( :j I ;/\D Oiécaﬁﬁﬁgtd%'ﬂgamﬂ%ﬁﬁre K9Phe d¥tainkd jnaBérial (vid-deproveciéd And djcliced
ec.

4-(3-Meth &%ﬂﬁﬁwhé“ Enion G ngsegrding to the gsperal msereigei Obtained asa

[ 1, 4] di azhghtyeRowselid @3emeg)ed from
(2- am no- 4- phenyl et hynyl - phenyl )-carbam c acid tert.-butyl ester 5 (Exanple

&) and Zlvfs&mié% 6- ( 3- net hoxy- phenyl ) -[ 1, 3] di oxi n-4-one (Exanple J11)
accordi ng 1o e;ral procedure K. The obtained material was deprotected
and cyclized by treatnment with TFA in CH2C1l2 according to the general
procecdwr eExdmplbR28i ned as a |ight yellow solid (131 ng). MS (El) 366 (Mt).
10 Exanpl e 28 3-(4-Oxo-7- pyridin 2- yI 4, 5-di hydr o- 3H benzo[b] [ 1, 4]

di azepi n- 2- YAz D81 B X

{2-13-(3- %;ér%xogzgaﬁ?ﬂ&g%gb propi onylbaejf’lngﬂbi[lf]%%e%n%g) Fnzoﬂ%%/el}
carbamc acid tert.-butyl ester (Exanple K13) by treatnment with TFA in
CH2C12 acEmpdrngi'om {2-[3- (3 -cyano-phenyl)-3-oxo-propionylamino]-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-yl-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-Oxo-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-yl}-
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).



to the general procedure M btained as a brown powder (29 ng). 15 MS (El)
338 (M); wpoi4dnz44 C (dec.). Exanple 29 PCT/ERO0/09554

8- Phenyl - 4-t hi ophen- 3-yl - 1, 3-di hydr o- benzo [b] [ 1,4] diazepin-2-one
Prepared from -93

[ 3- (3-oxo- m ani ) bi phenyl - 4-yl]-carbam c acid
tert.-butyl éﬂS&SS? ?ﬁk’i‘ )24§%§6 ?rrz €. 25 mol ) by treatnment with TFA
in CH2CI 2 20 according to the general procedure M Obtained as a |light

yel | ow sol iBkafple3ty). MS (EI) 318 (M'), np 233 C (dec.). Exanple 30
3-(4-Oxo-7-mtolyl-4,5-di hydro-3H benzo [b] [ 1, 4]

di azepin-2 |tr|Ie fo . .

(303 (3. o2k AVER ‘ﬁi’ﬁ%@*&% 4 BEe g%ﬁ’éﬁ?ﬁaﬁ‘*é‘”??él’”}rﬂ%ﬁfﬁ%%rY”zr yl}- 25
car bam ¢ adjeflzérditrile - but yl ester (Exanple K15) by treatnment with TFA in
CH2C12 according to the general procedure M Obtained as a light yellow

223“;;1(51 4?&%}?1 i\é\og((é/ 29'01233 Elz%lp eny, -4-)’1? ar%sn&c acré terlf:’ %Jugl estlc_eQ 1 .

? £17d( 3, 4- lmmhpim;mmmy% X22- d)mtlﬂll-ﬁ (!i:lolﬁ&dl-r[d)%]ﬁrbhﬁm}d)-[bbhzc[mtrﬂe (Example
n netr
(3 am no- SYAHRR tthe SFRFRRAHR TR PREIE bRl depmirind a0 o

(Exanpl e Gejdlizediby Sreftthent dithﬁtFlAﬁh{H-Imlpacﬁbfdlﬂg t3]tHe gefierul HrodefluledvizObtainedl e
(Exanpl e ‘]4% 1ol di n ‘*ﬁfé general procedure K. The obtained materi al

was depr ot 8¢ b °W8§b 8y treatnent with TFA in CHXCL2 according to
t he general procedure M QObtained as a light yellow solid (150 nyg). lo MS

(El') 408 ( MS§ (EDpoeM R &p 252(255CC)(dec. Exanpl e 32
8- Phenyl - 4- (3-trifluoronethyl - phenyl)-1, 3-di hydro-benzo [b) [ 1,4]

di azepi n-2 epared from (3-am no- b| phenyl - 4-yl)-carbam c acid
tert.-but %@5&2 nple @) (284 ny, 1.0 mmol) and

2, 2d|rrethyl (3tr|fluororrethyl phenyl )-[ 1, 3] di oxi n-4-one 15 (Exanpl e J5)
(408 ny, 18Phenpl-4- (&@ﬂu@rpngthybphheyl);éﬁ Ydrprhcoe@[bﬂ[é,ﬂdxmpen@mrm ned

Prepared from (3-amino-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example G9) (284
mg, 1.0 mmol) and 2,2-dimethyl-6-(3-trifluoromethyl-phenyl)-[1,3}dioxin-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 CH,Cl,
" according to the general procedure 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-yl]-benzonitrile

Prepared from (3-amino-2'-chloro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G22) and 3-(2,2-dimethyl-6-oxo-6H-{ 1,3]dio:dn-4-yl)-benionitrﬂe (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

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



material (392 ng) was deprotected and cyclized by treatnent with TFA in
CH2Cl2 wsxewadizg to the general procedure M Obtai ned aspcu/gpdoloosgssol i d
(238 ng). M5 (ElI) 380 (M); rrp2100(dec) Exanpl e 33 20
3-[7- (2- Chl or o- phenyl ) - 4- oxo- 4, 5- di hydr843H- benzol b]

ar ed from

1,4]dia r I e

E3 a]rr1 InoZ Perﬂ%ﬁ%‘l'é%-gﬁﬁf“ I')}\“PP & 3)113 & %@erWWhHBB?l]? -yl (Exanpl e
(22) and Bxp(h%n)'cl 4iy1 hitdhri Oadd Ger® e&kﬂ(@é&h{ﬁéK%))byQ?&%ﬂ@httMﬂk TFARxanpl e
J4) accorghp E:g eral {aiocef#lﬁe The qbt ar ned material was

depr ot ect gle € Mii @btaed a5 3 lightrellow pomder(60medb t he
gener al procedure M  Qobt ai ned as a 25 white powder (43 ng). Ms (ISP) 372

[ (MHH) +] ; MﬁxlgﬂmmM*O;aﬁdsss r(M+ﬁme 2478448 °C (dec.).
4- (3-Chl oro-thi ophen-2-yl)-8-o0-tolyl- 1, 3-di hydro-benzo [b] [1,4)

di azepi n-é- ona 3'§i WO 01/ 29012 PCT/ EPOO/ 09554 - 94 Pr epared from
{3-] 3- (53- hi ophen- 2-yl ) - 3- oxo- pr opi onyl am no] - 2' - net hyl -
bi phenyl -4-yl}-carbanm c acid tent: butyl ester (Exanple K16) by treatment

with TFA BiBentd2@- (3-chioror pliengl)t1o3-dltsydgs-bend[b)i1 aldidiepinr-Modebt ai ned as
alight yellow povvder (60 ng). MS (ISP) 366 (M) and 368 [(M+2)+]; np
247- 248 CP

8- Benzoyl = ‘Ef% red frg Pﬁen? gr’-):ﬁpfhh‘r‘ﬂw&%i’%én%? -prApignylamino}iphsal-n_ 2- one

Pr epar ed tarbamm ac1d tert -butyl ester (Example K17) (193 mg, 0 39 rnmol) by treatment with TFA

ci d tors m Gk et dpd e IER o At M SR SR e Bl hatkoR R

TFA in CH2Cl2 accordl ng to thegeneral procedure M Cbtained as a |ight

yel | ow0soMSde4rfM*)anda7wHMB))*] P 19VRY2 2DHedF6 [ (MF2) +]; np 199-202 C
(dec.). Examlp a 36 3-(7-Benzoyl -4-o0xo0-4, 5-di hydr o- 3H—benzo [b] [1,4]

di azepi n;lg_y:_a%é%lg_g_?nzoni trile Prepared from
{4-benzo -1 3- ( 3- cyano- phenyl) 3- oxo- propi onyl am no] -phenyl}- carbamc

acid tert.-butyl ester (Exanple K18) (263 , 0.54 mol) by treatnment with
TEA 3-(7-Benzoyl-4-oxo-4,5- -dihydro-3H-benzo[b][1,4]diazepin-2-yl)-benzonitrile

P;epared 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-o0xo-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 a 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



15 in CH2Cl 2 according to the general procedure M Obtained as an orange
solid (77 wgpi2ed (El) 365 (M); np 207 C (dec.). Exanpl ep@¥rpoo/oosss

8- Benzoyl - 4-t hi ophen-2-yl -1, 3-di hydro-benzo [b] [1, 4] diazepin-2-one
Prepared from -95-

[ 4- benzoyl - 2- (3- 0x0- 3-t hi ophen-2-yl - propi onyl am no) - phenyl ] -carbam c_ 20
aci d tert . Frepared fromel3-(3eidachpro-thiephep24yl)rg-oxp-propianylamipg ] -biphenylehyllwi t h
TFA in CH2 | f r | el | ow
ol d (5 m R (R e el SOP (BRI 10 A6l G2 hurb) By iRt | O
4- (3- Chl oM@z gecprdingtayhe gomeral proeedhredoObtainesd asja yellow.solid (93 mg).

1, 4] di azepi n-2-one WO 01/ 29012 PCT/ EPOQ 09554 -95 Prepared from

{3-[3-(3-c ) OAMEsd334 Omproge ami no] - bi phenyl -4-yl }-

car bam c arc}'ikg(?g??z. Ewblu)teyl est%lrwa?g?anrrmglzgggg‘)ﬂ?loo ng, 0.21 mmol) by
treatment with TFA in CH2Cl2 according to the general procedure M

bt ai necﬁaﬁam}!@ﬁow.solid (93 ng). MS (ElI) 352 (M+) and 354 [(M:2)+]; np
228 C (dec.). 5 Exanple 39

3-[7-(3- IVEtshﬁcyxc&m&m&;p}ﬂpfw&dk@,sidmﬂn@sm&%mED,h] diazbpihl-2-y1]-

di azepin-2-yl]- benzonitrile Prepared from

{3-]3-(3- C)l?ﬁ > yl ) - 3- oxo- propi onyl am no] -3'-nethoxy-bi phenyl -4-
yl}-carbamic acid tert.-butyl ester (Exanple K21) by treatnment with TFA in

CH\%SM 1213’@@2&63 m%gt{ei[gge- bnm)-mdlyrepz%yl%gmg@gnaﬁoﬁ/-bipgbﬂ)imeI4l)ow :
.M. +]; - J ..

RPN N g e N

[ 1, 4] di azepedordinghg tHeqieaeral procédure M. yhrsiaed 45 alight yellow powder (118 mg). _

(2-am no-4-pyridin-3-yl-phenyl)-carbamc acid tert.-butyl ester (Exanple

15 &6) ang,3: =i -6- - 1, 3] dioxin-4-yl)-benzonitrile

(Exanpl e J%éggébf@?ﬂﬁgﬁt’%’ﬁ’ﬁgpgﬁéggéﬁ% ‘edure K. The obtained materi al

was deprotected and cyclized by treatment with TPA in CH2Cl2 according to

t he gener aExgmpleaflure M Obtai ned as a beige powder (161 ng). )
3-(4-Oxo-7-pyridin-3-yl-4;5-dihydro-3H-benzo[b][1,4]diazepin-2-yl)-benzonitrile

Prepared from (2-amino-4-pyridin-3-yl-phenyl)-carbamic acid tert.-butyl ester (Example

15 -G26) and 3-(2,2-dimethyl-6-o0x0-6H-[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 Exampledl

8-(6-Oxo-1,6-dihydro-pyridin-3-yl)-4-thiophen-2-yl-1,3-dihydro-benzo[b] [ 1,4]diazepin-

2-one

Prepared from [5-(6-ox0-1,6-dihydro-pyridin-3-yl)-2-(3-oxo-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.



M5 (EI') 338 (M+); np 210-214 C (dec.). 20 Examl~ a 41

8- (6- Oxowd, 04,2001y dr 0- pyr i di n- 3-yl ) - 4- t hi ophen- 2-yl - 1, 3- dipcyvkroe/oessz o b]

[ 1, 4] di azepi n- 2-one Prepared from

[ 5- (6- ox0- 1, 6-di hydro- pyri di n-3-yl) - 2- (36x%o0- 3- t hi ophen 2-yl -

propi onyl am no) - phenyl ]-carbami c acid tert.-butyl ester (Exanple K22) (127
nmy, 0.28 ZBxamplé42 by treatment with TPA in CH2Cl2 according to the general

procedure M Cbtai ned as a yellowsolid (57 ng). M5 (ISP) 336 [(I\/H-|)+]; np

>250 C. P _ C &_‘?ﬁ?’ -
8- (6- Benz ?I’I Hﬁ@ %pgﬁgﬁlﬂl%uor ICEYI phseﬁglly)m 3-di hydro-
benzo[ b] [bepz Z¢P112'20W€B Prepared from
{ 4- (6- benzyl oxy- pyr|d|n 3-yl)-2-[3-0x0-3-(3-trifluoromnethyl-phenyl)- 5

I | L )23 198
o’ RNty i s e B
procedufe wppmvbmw-pwyb} spsbamig acid|terd- byl estgr (Exan 5%53 JABB mgd3d +]; np

195 C (de @&?{Htﬁ] ﬂﬁlg to the l dure M. Obtained
3-[4- Xxo- gm%nf tritluoronme 3%"6%?5 accordm(% n lé %en??lllla- e%cforﬁ[ 1,4mlne

di azepi n- 2asyayelloweolidi49tmgh e Prepared from {3-

[ 3- (3- cyano- phenyl ) - 3- oxo- propi onyl am no] -4'-trifluoronethoxy-

bi phenyl - 4p¢l Py ARY ANIEHTY! Shpt B5C-(Re)y! ester (Exanpl e K24) by treat ment
with TFA in ( lgaz?('z;l.(lzco?tal ngto th(e g)gner al procedure M (Obtained as a
i ght yellow powder (23 ng). 15 MsS (ElI) 421(M+); np 237-241 C (dec.).
Exanpl e 44@&&1@0- 7-pyridin-4-yl-4,5-di hydro-3H benzo[b] [ 1, 4]

di azepi n-2-yl)-benzonitrile Prepared from

(2- am ng- 434 ?N—U)@Lﬁ(élni’ﬂudibﬂﬁﬂ{&cgﬁh@bﬂmcs -difbdrol S ibenbolb)|1,4a1a8é pxﬁﬁxE;iurpl e

&8) and 3- l%l met hyl 0XO- 1, 3] di oxi n-4-yl)-benzonitrile anpl e
J4) benzonit

Prepared from {3-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-4'- trifluoromethoxy-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K24) by treatment with TFA in
CH,Cl; according 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-oxo-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-[4-0x0-7-(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-



20 according to the general procedure K The obtained material was

depr ot ect agioafngbogycl i zed by treatnment with TFA in CH2C 2 @efRpddlg9gkst O t he
general procedure M (Obtained as a red-brown solid (25 ng). M5 (ElI) 338
(Mt); nmp >200 C (dec.). Exanple 45 25 397-

[ 7- (1- Benzenesul fonyl -1, 2, 3, 6-tetrahydro-pyridin-4-yl)-4-o0xo-4, 5-di hydro-3H

é bz nzo [t7)P [3- (B-Q]ado-qﬂrepyl}éQ)anI-groptmrylmnno}-phmyl?Fhﬁﬁlﬂlﬁdréﬂﬁ?pyndme-1-
3, (4 000" Telcheyilid Gy AINFL LM he a2 1ol v} el

4-{4-tert. mmmm&ﬁbmwdmg mhmxﬁmgsmauﬁcm Ob0ied 55 browi soldl (309

St SR A ML A G M

treat merst 28 £@. Obtainedns ChiPsolidd{d0dig)g t o t he general procedure M
ot ai ned as a brown solid (309 ng)] (56 ng, 0.164 nmmol) and

benzenesul | ) i In THE (2 nm.) at 5 23 C. (btai ned as
a brown SOWM% Bﬁrﬁ(mﬁr@b&"@% ggotf(ﬁ\c@m +]; nmp 92-95 C (dec.). Exanple
46 3- [7-( 1-Methanesul fonyl-1, 2,3, 6tetrahydro pyridi n-4-yl) -4-oxo-4,

5- di hydr o- Exampledz o [b] [1,4] diazepin-2-yl] -benzonitrile 10 Prepared
from3-[4-o0x0-7-(1, 2,3, 6-tetrahydro-pyridin-4-yl)-4,5-di hydro-3H

benzol bl [ 154hcauetial e&lfﬂn}l 298 0H LYk pyRUERRG k- bR L5-dibydro-3H-

4-{4-tert ut ox car
[ 3- (3-cyanbe L)tldsazsnm%rvﬂrheommmno] - phenyl } - 3, 6- di hydr o- 2H pyri di ne-
| - carboxylic acid tert.-butyl ester (Exanple K25) (690 ng, 1.23 mmol) by

o nel Bl LR oI bphlm s SLamf ol -

chl ori de (berczp&blrib4]@azsp5\-f§wrﬂt naqmtré@ mepirgg 6251 4ril4-teyt. 1b?-E°’ﬁi?6‘IanYlﬁm‘lE (3

%) 2?1 gfsﬁ és%h?hﬁ@%a?naﬁo%gﬂgﬁoﬁﬁhﬂnﬁu&]%eﬁm-s,s -YRyltoobh-piaillidd MHH) +] ;
3-[7- (1- Acear pxyllczcrd tsﬂt'é‘!W’eﬂﬁSFd (Example K25 (69Q mg, 1.23 smmal) by dentpagns 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-pyndm- -yl)-4-0x0-4,5-dihydro-3H-
20 benzo[b][1,4]diazepin-2-yl]-benzonitrile

Prepared from 3-[4-0x0-7-(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-oio—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,0 (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.).

, et hanesul fonyl |



20 benzo [b ] [ 1,4] diazepin-2-yl] -benzonitrile Prepared from

3-[ 4- oxoWPO 11292123 6-t et r ahydr o- pyri di n-4-yl ) - 4, 5- di hydr o-Bti/Beoeaosd4b] |
1,4] diazepin-2-yl] -benzonitrile [prepared from
4-{4-tert.-butoxycarbonyl ani no- 3- -98- '

[3-(3-cya£ 5 g é!) 3- oxo0- propi onyl am no] -phenyl} 3, 6-di hydr o- 2H pyri di ne-
| - car box tert.-butyl ester (Exanple K25) (690 ng, 1.23 mmol) by
treatment with 25 TFA in CH2Cl2 according to the general procedure M

Obt ai ned a&-(ﬁ-Bbﬁ@Mxysﬁridin-B%QF4 (B‘eﬂl]or()ftﬂl enQ-yIpd,378iblydroand Ac20 (0.017

m., 0.173 ,mol THE tained as an orange solid (65

mg). MBS (E‘?e)“zgé’ih(’ﬂ?}méfﬁ Dode 55, ¢ (dec . WD 01/ 20012 PCT] EPOO/ 08554

-98- Exanpl e 48

8- (6- Benzmepére&ﬁu:xdw(&yﬂz}r}o&y(p}ndm Nyg-liﬁs-lwithlbrawo})hén@ =1)-Byko0- benzo

[b] [ 1,4]_diazepi on

{4+ (- b RFPBRPRPAI-REGoYr il seid et byl stir (Ermple K26) (12598.05

pr opi ony| arf¥indod) b)phwﬁiehtw&hﬂ‘&mlﬁm&%ﬂdmmtthé g&ferfl prodedaraeOdided 172
ng, 0.3 mmly) €3trret with TFA in CH2G12 accordlngtothe gener al

procedure 2 @B?éls Cg BN vel | ow sol i d (38 ng). M5 (I1SP) 460 [(MtH)+]; np

213-215 C (dec.). Exanple 49 10

3-[7-(4- NEIVIIS(Q)SPQ*iﬁh«{;W#E&)HympI21—34216*0{4(363).di hydr o- 3H benzo[ b]

[ 1, 4] di azepi n-2-yl]- benzonitrile Prepared from

3-(7-io0do-#4- 595 di hydro-3H benzo [b] [ 1, 4] diazepin-2-yl)-benzonitrile
(Exanpl e 1%9 0.75 mmol ) and 4-net hoxy phenyl acetyl ene (350 ng, 1.57

mmol) according to the general procedure F. Obtained as a light yellow

solid (Q73-if%f4-Mahosy-plidnyledyhyl) M+dxo-135-dABRvdrd23H Gehas(d] )1, 4]diEz&yﬂi’ﬁ)Jzey1§0

- 3-(4- O(O-;S P Eyggn 2-yl et hynyl -4, 5-di hydr o- 3H benzo [ b] 1,4

di azepi n- 2- § enzonitrile Prepar ed from .

3-(7-1iodo- 4 0x0- 4, 5-di hydro- 3Hbenzo[b] [ 1,4]diazepin-2-yl)-benzonitrile
Prepared from 3-(7-iodo-4-0x0-4,5- -dihydro-3H- benzo[b] [1,4)diazepin-2-yl)-benzonitrile

(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]diazepin-2-yl)-
benzonitrile

Prepared from 3-(7-iodo-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-o0xo-4,5-dihydro-3H-benzo[b] [1,4] diazepin-2-yl]-
benzonitrile



20 (Exanple 50) (185 ng, 0.48 mmol) and 2-et hynyl t hi ophene (78 ng, 0.72
mrol ) [ pr@e@iiedeszf r om 2-t hi ophenecar boxal dehyde accor di ng pica/eboo/6dses Chem
1982, 47, 2201-2204] according to the general procedure F. Obtained as a
light yellow solid (146 ng). M5 (ElI) 36R9%-M+); np 235-238. C (dec.).

Exanpl e 51 25 3-[7-(2, 3-Di fuoro-phenyl)-4-oxo-4, 5-di hydr o- 3H benzo[ b]

[1, 4] di az e;ﬂrnpae&frpm {3ei3Gréyanoiphe -@101@30’921@@!!‘&1%%2 $ogifiporo-hiphepdndy ed -
from . :

(3- 3- ( 3- oy drgbymic acid tert butyl ester (Example K8) (35 e, .07 mpmol) by treatment with, |

yl } - car bani TFAuini GH3 @3 accotrding to the gemergiprogedure MaPbtaimed as 2 greyosplichid? ghy
treatnent wwth TFA in CH2Cl12 according to the general procedure M

Obt ai ned a | 4 ocM5 (ISP) 374 [(MtH)+]"'; np 240 C. 5 .
Exanpl e 52%‘231{%@?%17%@%1@%%’5?‘%%% ) - 8- phenyl et hynyl - 1, 3-di hydr o- benzo[ bJ

[1,4] diazepin-2-one Prepared from
{2-[3-(3Fi M-yl - phenyl ) - 3- oxo- pr opi onyl am no] - 4- phenyl et hynyl -
phenyl }-carbam c acid tert.-butyl ester (Exanple K27) (170 ng, 0.33 mmol)

by treat meng 3w AL GHyfedtiydiy[20,3L dihydie-tea 1,4)a Reor¥l
ot ai ned asqg}l)ﬁrﬂg\%&[?ﬁli%h( 4@%1) ny) }d%sg, (ElI') 402 EMK/H‘b ; 4 193-196 C.

np
Ex le 53 3-(7-B f -2-yl -4- -4, - di hydr o- 3H b 1.4
G0t 3 Bl ot ptea L S 5058 A habyid sy

{ﬁ- beln}zof ur%ianﬁ}-)&rbgréﬁct'iz&?te?ﬁ/-%tﬂwll Eh@ﬂtu-jxim th&?l) p{ggﬁ’:%mé )]byotié'Sutment N :
phenyl } - carbanl ¢ aci ert.-butyl ester anpl e . :

by treat merfith W@W@H&C]ZHC‘G‘&@B? MPEFP#H% Ut gxac?aqu,r%’(gg&&pédﬂgao. |
Cbt ai negh aspa yellow solid (260 ng). MS (ElI) 377 (Mt); np >250 C. Exanple
54 20 3-(7-Bi phenyl - 4-yl - 4- oxo- 4, 5-di hydr o- 3H benzo[ b]

[ 1, 4] di azepi n-2-yl)-benzonjtri Prepared from
{3-]3-(3- c@ﬂﬁ&ééﬁ@%@d)ﬂﬁﬁ)%-‘%&‘onyl aminol-[1,1'; 4", 1"] terphenyl - 4-
Example 53

3-(7-Benzofuran-2-yl-4-oxo-4,5-dihydro-3H-benzo[b](1,4]diazepin-2-yl)-benzonitrile

Prepared from {4-benzofuran-2-yl—2-[3-(3-cyano-pheny1)-3—oxo—propibnylamino] -
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-oxo-4,5-dihydro-3H-benzo[b}{1,4] diazepin-2-yl)-benzonitrile

Prepared from {3-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-[1,1';4',1"]terphenyl-4-
yl}-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.



yl}-carbamc acid tert.-butyl ester (Exanple K29) (135 ng, 0.25 nmol) by

t r eat renWQW¥29012TPA in CH2C 2 according to the general preceEpsomodss

obtained as a light yellow solid (100 r’r%). 25 Ms (El') 413 (M+); np 251-253

C. 11l WD 01/29012 PCT/ EPOQY 09554 - 100-10Bxanpl e 55 3- :

[ 4- Oxo- 7- (é-t r ilf | gor onet hoxy- phenyl et hynyl ) - 4, 5-di hydr o- 3H benzo [b] [1, 4]

di azepi n- €82nzonitrile Prepared from

[ 2-[ 3- ( 3- cyano- phenyl ) - 3- oxo- pr opi onyl am no] -4-(4-trifl uoronethoxy s

phenyl et hy3W4-OxpRB(4-tdifl esrohrth leflyle@iyhyl) 218 dihy @l $H-HeBr6[hp| 154) K3 @dpih-1 70

ng, 0.3 rm%lyi b%/‘ t'é’ at ment wﬂ%{ﬁ:iyi nyhd-l)ZCI}gé agcordi ng t?)m%e ]g;ei%éep}lgl

procedur e Ihsnzenigdeas a  bei ge solid (112 ng). MS (EI) 445 (M) np

239-241 C. Examlu a 56 10

g_' (3-Nitr ngbmd E}bﬂﬂfmffgwtﬂhb%ﬁ&hyél%%oﬂ-ﬁwt &rymﬁkh 'liz)ﬁl—hl(ﬂtriﬂmé}omethoylcy- o]
i azepi p- 2-,0n repar 0 < (3-nitro- nyl ) - 3- 0x0- propi onyl‘ani no

o ohengi st BRaRpepy-2abhmis dd vty b et Ergmblek ) {1 o & g

(970 ny, Ibyeearmeht)witl TFAGRCHIA, d6tdrdinkfté the geneHP brotedisre W IOB@ired at B

general pr ocedug& ﬁl& tained as a light yelTow solid (631 ng). M (EI)

381 (M) : TpBesoHdSbld BE). 15 Exam 1p a 57 3-

[ 7- (4- Fl uor o- phenyl ) - 4- oxo- 4, 5-di hydro- 3Hbenzo [b] [ 1, 4]

di azepi n- 248I(ED4dB £Bfi);tmp R39-24r whared from

{3-[3-(3-cyano- phenyl ) - 3- oxo- propi onyl am no] - 4' - fl uor o- bi phenyl -4-yl }-

carbam c agj, heEd - -butyl. ester (Exanple K32) by treatnent with TFA in

CH2C12 ac to the general procedure M btai ned as an orange solid

(141 mg). 20 Ms (ElI) 355 (M+). Examl|lp a 58

8- ( 4- Fluorb{Ihemgipbeiyl)y§iphenyl¢thynyt Uadidiydio-bengolfieliy i) didzeBird 2 fondr o- benzo[ b]
[ 1, 4] di azepi n- 2- one

Prepared from {2-[3-(3-nitro-phenyl)-3-oxo-propionylamino]-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-oxo-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.



Prepared from

{4-(4-fl uawoopbsiy! et hynyl ) -2-[3-(3-i m dazol - 1-yl - phenyl ) - RePiPooR9ss4
propi onyl am no] - phenyl }-carbanic acid tert.-butyl ester (Exanple K33) by

treatment with TFA in CH2O 2 accordi ng-161the general procedure M
otained as a beige solid (89 ng). W©Ms (El) 420 (M+); np 216-218 C. WO
01/ 29012 PErampbe$P9o554 -101- Exanple 59 4-(3-1m dazol -

1-yl - phenyl) - 8- phenyl - 1, 3-di hydro-benzo[b] [ 1,4] diazepin-2-one Prepared

from{3- 3 he OXift | -4-yl}-
car bain c[ acl ?%@&ti%giuy{,yﬂénﬁ@ b{égx’%r% | e &%‘rl? E 9?9 gat]%tﬁem&?ﬁﬁ%FA i% }

CH2C12 accordi ng 5 to _the general procedure M Cbt ained as_a light yellow
sol i d (125 Brepared from {33y (33ipgdaanl-1-ylpheny }-32009- proponylsminobiphenyl-4-yl}-

8- (4-Fl uor Q:afnl{%grfllf laéld%r( DuitfeLkar @xaﬁxg%g K pthehtmentviit YR h @ENER abdrding

1, 4] diazepi one 1o Prepared . .
14" - f | uot o8 thegengral prasegure M-Qbtaiskd asa light-yellew solishilahmedm no] -
bi phenyl -4-yl}-carbam c acid tert.-butyl ester (Exanple K35) by treatnent

wth TFA i MS@Z@?Q(W}%%’\%MIQZGSOG he general procedure M Obtained as an
orange solid (261 ny). (ElI') 396 (M+). Exanple 61 15 '

4- (3-1 mdazol - 1-yl - phenyl ) - 8- (4- net ho) g- phenyl ) -1, 3-di hydro- benzo[ b) |
1, 4] di azepm Prepared from
(3-am no-4' - met hoxy- bi phenyl -4-yl)-carbam c acid tert.-butyl ester

(Exanpl e K864-Myotd-pRényd-(WithidaZdtA -yinpKer -aﬂ?‘dl—éib&ﬂz 1,ApigR PRI 2!
procedure Mﬁo4 ot ai gedﬂgs E(i | i ght erF%W Zgﬁllz?:l 01[19][ I\E(EF) 408
(Mt): np 268%€208 T. Exanple 62 8- (4-Fl uoro- phenyl et hynyl) 4 (3-[
1,2,4]triazol -1-yl-phenyl)-1, 3-di hydro- benzo[b] [1, 4] di azepi n-2-o0ne
Prepar et f fP@épared from {4' -ﬂuoro—3 {3-(3-imidazol-1-yl-phenyl)- 3-oxo-propxonylam1no]-

[4-(4-fl UOE)O h%nelnX yﬁtca}/bna\rlmz; acid Lert Qbu%yl estgr (E[:xam le%gg)lb?’zngelatmeﬁlt m&hFPX I'r?

CH,Cl; according to the general procedure M. Obtained as an orange solid (261 mg).
MS (EI) 396 (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 K36) 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]{1,4]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.

HETh



25 propi onyl am no) - phenyl }-carbam c acid tert.-butyl ester (Exanple K37) by
t r eat rerwowiR$012 TFA i n CH2Cl 2 according to the general pPCTEPO0/ISSE
Obtained as a yellow solid (156 ng). Ms (El) 421 (M+); np 217-218 C. gin,
WO 01/ 29012 PCT/ EPOQ 09554 - 102 Exasmigde 3 '

8- (2- Fl uor o- phenyl et hynyl ) - 4- (3-i m dazol - 1-yl - phenyl ) -1, 3-di hydro- benzo[ b)
[1, 4] di aEzampled3one Prepared from

{4-(2-fluoro-phenyl ethynyl)-2-[3-(3-imdazol -1-yl - phenyl)-3-0x0 5

ropi onyl g - ph - V£ : aGi. gt : Exanpl e K38) b
P oot mont St uoReRK eSO Sty Pl pbatbllalibial SEECE © 1P Y
(bt ai ned benzo[hHL4ddvazepin-d-qne9 ny). MS (El) 420 (M); np 201-203 C.
Exanpl e 64 8-(4-Fl uoro-phenyl)-4-(3- [1,2,4

. | ] | |
P spar e POERRHZRBp RRap) 0% ol il S0 e

0
1, 2, 4) t¥ | propiodylymintiephenyll pabpmicadid tarhdiutylisstioh ixample K:38)-hysrdatment with d

tert.-but e . | : [ di ng
o the gendAan rsteatiRlfy il gt pRALEN MEOHRIGL bl o SCHAEAIAL <! TH
(El') 397 (M+); np 241-245 C. 15 Exanple 65 3-
[ 7- (4- CyamdS (EI>A20 {MA); ox2-23fChydr 0- 3H benzo[b) [ 1,4] diazepin-2-yl]
-benzonitrile Prepared from
{4' - cyanos3; (g3- cyano- phenyl ) - 3- oxo- pr opi onyl am no] - bi phenyl - 4-yl } -
carbam c %%ﬁkms%.-butyl ester (Exanple K40) by treatnment with TFA in
CH2Cl 2 according to the general procedure M (btained as a Iight, yel | ow
solid (10@-Gl!gﬁluorzaphwé)a-?b'éb%Alwqu:l-wwlmal)d,%@é&#?-bGMhHﬂ | gjgzepin-
[2-(3-{gn gag@) - | -yl -phenyl)-4-o0xo-4, 5-di hydro-3H benzo[ b) [
1, 4] di azepin-7-yl] - benzonitrile Prepared from

4' -cyano-3-[3-(3-imdazol - 1-yl - phen - 3- QX0: prqQpi.ony] am no
t Y Prep[ared( from {4'—ﬂuoro-3—[¥-ox(§)-3-(3¥ 1),2,4]triazol-%-yl-pphen%r/lg-propior]1ylamino]-

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)-4-0x0-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-7-yl]-
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.).



25 bi phenyl -4-yl}-carbamc acid tert-butyl ester (Exanple K41l) by treatnent
with TFA iwod@ld8di22 according to the general procedure M a
light yellow solid (128 ng). M (ElI) 403 (M+); np 209- 213%&?3&9@5%

01/ 29012 PCT/ EPO0/ 09554 -103- ExanRl e Q743

8- (4- Fl uor o- phenyl)-4-(3-nitro-phenyl)-1, 3- di hydr o- benzo [ b]

[ 1, 4] di azepEfandples® Prepared from

{4"-fluoro-3-[3-(3-nitro- phenyl) 3- oxo- propi onyl am no] - bi phenyl - 4-yl j -

bani ' t e K42 th. TFA
P e K7, TRy S W SRS Wen 57 e SR ) U g P SaL AR
solid (719 mg). M (ISP) 376 [(MH)+]; np 220-226 C (dec.). Exanple 68
g (4- FI[ gi)r qunpamgt Iﬁ!bhhMubrd-B([Z (Bmxgazpuenﬂ).womypno@idny&:mhb}-bxpheﬂylhwlao-
enzo 0 I, €
{4- (4-1 uor®F l?ﬂ%’k‘ﬁ gﬁﬁ‘?r tjz" P"f ﬁaf’ﬂl?ﬁg%&ﬂ "%g?FntpWﬁ‘ aFA-in G Laceprding

pr opi onyk antorthé ggeed prdcedareMnObtaiedds & Hpht yelow yoli®6A19mg)exanmpl e K43) by
treatment with TFA in CH2C12 according to the general procedure M

ot ai ned am§%pzsg@2m)ﬁol | %2&12%2"(:792 M5 (I SP) 422 [(MtH) +j; np 206 C _

(dec.). _
8- (4- Fl uor o- phenyl )-4-(2-i mdazol -1-yl-pyridin-4-yl)-1, 3-di hydro- benzo[ b]

[ 1, 4] di azelsiample 6fhe Prepared from
{4 -fluoro-3-[3-(2-imdazol -1-yl - yr|d|n 4-yl) - 3- oxo- propl onyl am no]j -

wi b T § - SERRGR SRR AR iRl L EERBign S ARG 2, o CU"es

| i ght br owbesed(bi{1(41d@zepin-2-oneS (1 SP) 398 [ (M+H) *]: np 213 C (dec.).
Exanpl e 70 4-(3- Am no- phenyl)-8-(4-fluoro-phenyl)-1, 3-di hydro-benzo [b] [

1,4] digge [ - - - -

o (411 S0 o epasd i, GPRIGES PRk ymoty 25 (2rimidesobd Whapsidins oD Srong-

di azepi n- Z-mnplo(lﬂxmm]ep nyl}tstyrhamaac}d Fest. thyatil cgar@mmpla/mai tmedgt 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 CH,Cl, 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.).



according to the general procedure G (nmethod a). Ootained as a |ight yellow
solid (1&owm)20012MS (1 SP) 346 [(MrH)+]; np 210-217 C (dec.pcT/ifdofdsés39012
PCT/ EPOQ 09554 -104- Exanple 71 o

8- (2- Fl uor o- phenyl ) - 4- (3-i mi dazol - 1-yl = pbknyl ) - 1, 3- di hydr o- benzo[ b]

[ 1, 4] di azepi n-2-_one Prepared from
{2'-fl uord‘fx@!{@lki-i n dazol - 1- yl - phenyl ) - 3- oxo- pr opi onyl ani no] 5
bi phenyl -4-yl}-carbam c acid tert.-butyl ester (Exanple K45) by treatnent

gt ye I%S%’?S?%ﬁh@m‘*ﬁ“‘%mgp?ﬁ“@‘ﬁ TRIRED SRR T 1

a 72 N-{3-9"- (4-Fl uoro- phenyl) - 4- oxo- 4, 5- di hydr o- 3H-benzo [b] [1,4]
di azepin-2-yl] -phenyl}- 1o acetam de Prepared from

3. g geglmnncpr éH/frbnﬁ{-Z(—ﬂu&ld-lSU[@-(mm&él'ﬂ- Bpﬁ’éd??@-%x@?ﬂé%ﬁ\ﬁ}laﬁm%u&”r]

htai hell” eyt ebarig e -pigYIT (Mamids KABd wepiment wih B¥vn o
73 N-{3-] tmﬁlﬂ&@fdm%)mng Férreﬂal PSceture M buﬁir&d%&azfgawéu% solid (26 mg).

di azepi n- 2-yl ] - phenyl hanesul f onam de Prepare
4-(3-amn - 8- uor Q- henyl) 1, 3-di hydro benzo [b ]

[1, 4] di azgﬁgq&gﬁéf ﬁ?&iﬁrl’ép (’Ereat ment with methanesul fonyl chloride
20 and Et3N in THE at 23 C Cbtalned as a light yellowsolid (24 ng). M

(1 SP) 424 Hxahdpld)72] ; np 232-235 C.  Exanple 74
8- (6- Benzyl oxy- pyri di n- 3- yI)-4-(3 I m dazol - 1-yl - phenyl ) -1, 3-di hydr o-

(o ben SRR SR S8 e bt g 2t

acetamlde

Prepared from 4-(3-amino-pheny1)-8-(4—ﬂuoro-pheny1)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one (Example 70) by treatment with Ac;O in HOAc at 80 °C.
Obtained as a light yellow solid (9 mg).

MS (EI) 387 (M™).
15 Example 73

N-{3-[7-(4-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b]| 1,4]diazepin-2-yl}-phenyi}-
‘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-Benzylonqr-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—1-yl—phenyl)-3-oxo-
propionylamino]-phenyl}-carbamic acid tert.-butyl ester (Example K46) by treatment with
TFA in CHCl; according to the general procedure M. Obtained as a light yellow solid (75
mg).



propi onyl am no] - phenyl }-carbam c acid tert.-butyl ester (Exanple K46) by

t r eat ment w dhopkFA i n CH2C12 according to the general pregakpoeodsss
otained as a light yellowsolid (75 ng). WO 01/29012 PCT/ EPOQ 09554
-105- Ms (I1SP) 486 [(MrH) +]; np 225-23% 105-Exanpl e 75

4- (3-1m dazol - 1-yl - phenyl ) - 8- (6- oxo- 1, 6-di hydr o- pyri di n-3-yl ) -1, 3-di hydro-
b enzo [ b] MS (ISP)]|486i[&ei)N}; 2ap2i5-231PCepar ed from - :

8- (6- benzyl oxy-pyridi n-3-yl)-4-(3-imdazol -1-yl -phenyl)-1, 3-di hydro benzo
[b] [ 1,4]ydi kNn-2-one (Exanmple 74) by catalytic hydrogenation with
Raney- Ni E)g BIS'g to the general procedure G (nethod a). Obtained as a
light yellow solid (17 ). . M5 (I1SP) 396 [(M+rH)+]. FExample 76 io

8- (4- Fi uor&(ﬁﬂsmjﬁz))l-bﬂ'gg?flﬂhﬁt(ﬁﬁof -dibydro-pysidin=3Karkyd-piydr-qi hydr o-
benzo[ b] [ F o 2 Prepared from -

(4'-f1 uor o'-’éﬁz?gl?] %?1?3@"”@‘%??% dazol - 1-yl ) - phenyl ] - 3- oxo-

propi onyl am no} - bi phenyl - 4-yl)-carbam c_acjd tert, -bytyl ter é anpl e
K47) by'S t Peeperedifrom8t -hqwlpw-mzca&é-ﬂl«éﬁdmga@&1rﬁ@¥§éﬁ§r‘1a"rdl Y&%dure M

bt ?r;) ned_ ootk didepihed-bR¥ Skt 74) BF cailytic WpdiogealatibhitRiriey T 215 C.
8- ( 2- FI uor accotding 19 the generalprecedyre G (gethedia) Pbtained oy 2 light velleny aelid (13angh[ . b)
[ 1,4] diazepin-2-one 20 Prepared from '

{2'-fluoro (a5 m’@@;_) -1-yl - pyridin-4-yl)-3-oxo-propi onyl am no] - ©~ .
bi phenyl - 4-y @%)a%ga{m C agjl'd tert.-butyl ester (Exanple K48) by treatnent
wth TFAin CH2Cl2 according to the general procedure M Obtained as a

li ght br onBxampled6(32 ng). M (EI) 397 (M+). Exanple 78 25
8- (4- Fl uor o- phenyl et hynyl ) -4-[ 3-(4- et hyl -i m dazol - 1-yl ) - phenyl ] - 1, 3-di hydr
0- 10  8-(4-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-methyl-imidazol-1-yl)-phenyl]-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-Fluoro-phenyl)-4-(2-imidazol-1-yl-pyridin-4-yl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one

20 Prepared from {2'-fluoro-3-[3-(2-imidazol-1-yl-pyridin-4-y1)-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-Fluoro-phenylethynyl)-4-[3-(4-methyl-imidazol-1-yl)-phenyl}-1,3-dihydro-
benzo[b][1,4]diazepin-2-one



benzo [b] [ 1,4] diazepin-2-one ;1lli: W 01/29012 PCT/ EPOCQ 09554 -106
Pr epar edWQ &1/29012 PCT/EP00/09554
(4-(4-fluoro-phenyl et hynyl)-2-{3-[3-(4-nethyl -imdazol -1-yl)-phenyl]- 3-
oxo- pr opi onyl ami no} - phenyl ) - car bam' c acil@6tert.-butyl ester (Exanple K49)

by treat TFA in CH2Cl 2 cording to the general procedure
St o1 ot Frepared G (oi4-Byoropheayietyas s 12 Armetaimizob by} 'P}PPélYﬂfL?@ c

Exanpl e 7%xo-propionylamino}-phenyl)-carb id tert.-butyl ester (Example K49) b tm
8- (4-Fl uoro-2lz P Y kp en_y _ca -almnl1cagllzoe{ 131/ epseérgy am%e ) {/grea y enzo

[b] [ 1,4 E%w &&Egﬁécqvé@sé? the general Pmcewrsé\ffcpbtamed asa hght yellow solid

[3-(3-im¢ szth - phenyl ) - 3- oxo- pr opi onyl am no) -2' 10
met hyl - bi phenyl™- 4- yI} car bamc acid tert.-butyl ester (Exanple K50) by
CH2C12 according to the general procedure M

t r eat ment
bt ai ned MSZEIBé%Mgm 2% ny).  MB (EI) 410 (M); np 170-172 C. Examlv
a 80 8-(4-Fluoro-2- hydroxy phenyl)-4-(3-i m dazol - 1-yl - phenyl ) -1, 3-di hydr o-

15 benzo[tggﬁ%gﬁgji azepi n-2-one Prepared from

{4"-fluoro-3 (3-imdazol - 1-yl - phenyl ) - 3- oxo- propi onyl am no] - 2" -

rret hoxyme amc tert butyl ester (Exanple K51)
treat ﬁ?e%i( CEQTﬁéLVWIéQM R 'r}gd]thWQ qihydropr ocedure M-

Obt ai ned &enzo[b][a#]diayepin-ovenzol id (13 ng). 20 M5 (I SP) 413 [(M*H) +]; nmp 220
C. Exanple 81 8-(2-Fluoro- phenyl) 4- [3 (2-met hyl -i m dazol -1-yl) - phenyl] -

1, 3-di hydrp- be ob, n ePr red from

(2 -fl bor &F %P-a{’%‘P %@L’( é‘hﬂ Y I?rﬁ? g‘iﬁ‘@ g%O?feanﬂsmmOJ-z-

pr (2)p| gnyl mthﬁ}blbhmﬂy#l}-éarbiﬁncngzdéafzﬂ Bu@téﬂﬂeﬁ(@kimpb%ﬁd) b¢ %@ﬁnérﬁ&@ﬂ%' € "

gt 231| n)é d n@q?(gw\ccordmg Yo the genera prgge dMng)bttagnéc{] as agbeeTgeers%Jld SrZOr%?g) ure
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-propionylamirio}-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

Prepared from (2'-fluoro-3-{3-[3-(2-methyl-imidazol-1-yl)-phenyl]-3-oxo-

25 propionylamino}-biphenyl-4-yl)-carbamic 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.



solid (174 mg). MS (1SP) 411 [(MrH)+j: np 187 C. WD 01/29012 PCT/ EPOO/ 09554

- 107 Exarwpde1/fd18- (4- Fl uor o- phenyl ) - 4- PCT/EP00/09554
[ 3-(2- et hyl -im dazol -1-yl)-phenyl]-1, 3 d| hydro- benzo[ b]
[ 1, 4] di azepi n-2-one Prepared from

(4" -fluoro3- §31-I'2% (2- rrethyl-lmdazol-1-y|)-pheny|]-3-oxo 5
pr opi onyl a E@ephenyl -4-yl)-carbanmic acid tert.-butyl ester (Exanple
K53) by treatnment with TFA in CH2Cl2 according to the general procedure M

bt ai ned as-(a-m@bﬂooyhen 1914{3 (2Lt imidibol¢ -7 ?héﬁ)il]-[l( dio- np 227 C.
Exam | ~ 83 10‘%b { | uo ghenyl) 4- 0x0- 4, 5-di hydro-1 H benzo[ b]
[1, 4] di azePfH ]& f'dt“f'ﬁe sRB€ 3. Ccarbonitrile Prepared from

{3-[3-(3-cyano-t hi ophen-2-yl) - 3-o0xo- propi onyl am no] -4' -fl uoro-

bi pﬂenyl - 4Pydp}nr32da&dzlﬁl(r4 eﬂtﬁugbd {3ej3t (2~ methyl-iidass]- l(ﬁXgﬂiﬁhﬁ]-B%ao by t(r]I eat nment
with TFA in 1 aorlgt ener eaur e asan
or ange. 3ol PPRORARGH-OIBHen Ak YRcrbIBE R ter b st el Ko 5 2-
7-(2-Fl uor ﬁeahmybdthq‘mmizﬂmcbymﬁ@do%bmﬁ{l b}oc{ed:lre‘l\]ddOBfa@rﬁHdrhsayh‘llldw
-t hi opheneééﬁoﬁ% itrile Prepared from

{3-[3-(3-c F‘Tﬁghen 2-yl ) - 3- oxo- propi onyl am noj - 2' - f | uoro20

bi phenyl -4-yl }-carbam c acid tert.-butyl ester (Exanple K55) by treatnent
with TFA i MS ((SP)QU2 (ade-bh)Tf; ap 229 °Che general procedure M Obtained as a
yellow solid (258 ng). M5 (El) 361 (M+); np 238-240 C. Exile 85

8- (4- Fl uor Belalsh )-4-(3-tetrazol - 1-yl - phenyl ) -1, 3-di hydr o- benzo [b} [ 1,4
di azepi n- 2= Prepared from

{4"-fluoro-3-[3-0x0-3-(3-tetrazol -I -yl - phenyl) - propi onyl am no] - bi phenyl -

4-y| } - dar b7 €4 Rhaarotphenyl)-HenxpH4, éshlmdramihhmze[bﬁmﬂdqzepmewﬂmoplmms TEA
In GH2Cl2 carbonitrile

Prepared from {3-{3-(3-cyano-thiophen-2-yl)-3-oxo-propionylamino]-4'-fluoro-
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-oxo0-4,5-dihydro-1H-benzo[b][1,4}diazepin-2-yl]-thiophene-3- .
carbonitrile

Prepared from {3-[3-(3-cyano-thiophen-2-yl)-3-oxo-propionylamino]-2'-fluoro-
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).



according to the general procedure M Obtained as a light yellow solid (54
ng). WO WO @ZIR PCT/ EPOO 09554 -108- MS (El) 398 (M+). BGCHEPI0®ISSH 3-

[ 7- (2- Fl uor o- phenyl ) - 4- oxo- 4, 5- di hydro 3H—benzo [b] [ 1,4] diazepin-2-yl]
-benzonitrile Prepared from

{3-[3-(3- 3- oxo- propi onyl am no] 2' -fluoro-bi phenyl -4-yl}- 5
carbam c }ﬁ?@ﬁgg%%@t ester (Exanple K57) by treatnment with TFA in
CH2C12 according to the general procedure M Obtained as a light yellow
solid (12Example8d (El ) 355 (M+). Exanple 87 8-(4-Fluoro-phenyl et hynyI ) - 4-
(3-tetrazol -1- yI phenyl) -1,3 -dihydro- 10 benzo [b] [ 1,4] diazepin- one

Prepar ed {4 oL 2 80 BRe (4o ues QuRAEDYeL N BRI b £50 N G
3- oxo0- 3- (3 tetrazol 1-yl -phenyl)-propionic acid ethyl ester (Exanple HL5)
accor di ng Rreparébfrgmnidr [3-(3pcyane giberyl ) 3-chioepropicnyhetinoh2eflucro-biphenyl-4-yl}-

depr ot ect Wi t e hTF othe
gener al > g%’%%gce ugr‘\gérﬁ/leoq’eg esgeﬁ@%(ag?i]e K%@I éﬂﬂi‘r%%ﬁﬁﬁﬁ% ?‘EF N8422
(M"). Exacrﬂheege&Bral procedure M. Obtained asahght yellow solid (128 mg).

8- (2- Fl uor o- phenyl)-4-(3-tetrazol -1-yl - phenyl)-1, 3-di hydr 0- benzo[ b] [1, 4]

di azepin ed from
{2'-fl uor(?:lg-ﬂ%ﬁg g&af(s tetrazol - 1-yl - phenyl) - pr opi onyl am no] - bi phenyl - 20

4-yl}-carbamic acid tent: butyl ester (Exanple K58) by treatment with TFA
in CH2C12 Example?ng to the general procedure M Obtained as a light yellow
solid (31 ng). M5 (EI) 398 (M¥); np 179-180 C. Exanple 89 4-

vensof b] 1 erebo s ond i S GR b R bR 100 7

10 benzo[b][1,4 d1azep1n-2 -one

Prepared from [2-amino-4-(4-fluoro-phenylethynyl)-phenyl]-carbamic acid tert.-butyl
ester (Example G33) and 3-0x0-3-(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-ox0-3-(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)-phenyl]-8-(4-fluoro-phenyl)-1,3-dihydro-
25 benzo[b][1,4}diazepin-2-one



Prepared from

(3-{3-[ 3- (Ro4Mdsoret hyl -i m dazol - 1-yl ) - phenyl ] - 3- oxo- pr opi 01?%&1?66@%544 -

f1 uoro-bi phenyl -4-yl)-carbam c acid tert.-butyl ester (Exanple K59) by
treatment with TFA in CH2C12 accor di ng -t109the gener aI pr ocedur e I\/l

Obt ai ned asayellowsolrd.gg M5 (El) 424 (ML 188 C. 5 Exanple
90 4- [3- (Prepameitfronn(3-{3-i3 mnmgthyl mpmhﬂrs]l)-ahméh%mmmmonﬂamm}h‘ydr o-..
benzo[ b] [ L

(2-(3-[3- (%ﬂ‘ﬁ'g %myfl 4%1?%&1;%@%&4 Sgl‘-t §E’éa>§noplﬁg<38 b %t’rﬁeﬁ%dl-
phenyl et hyn "QFA FheRyC gamré@mt@ﬂmeue@eprpc M Qbtriped seyeliowesolid (B4 mg).
treatnent wwth 1o TFA in CH2Cl12 according to the general procedure M

CEIQt ai Ined asm(ggldzqwmg 1897%c ). MS (El) 430 (M'); np 134 C (dec.).
amlp a

4-(3-Chloro th| phen-2-yl)-8-(4-fluoro-phenyl)-1, 3-di hydro-benzo[ b]
[1, 4] di aiepﬂ&%ﬂwk-ggre 15 Prepared from
(3-[3-(3-chl oro-thiophen-2-yl)-3-o0xo0-propi onyl am no] -4'-fl uoro-

bi phenyl - 4-4.(3- (Em?}{&lﬁyl-fiﬁi&zblef Hd)=pghéhyll- sqﬂreﬂpleaﬁaaﬁnpb%!ﬁ%b by treat nent
with TFA i r‘?F Cé—&)ﬁ ccording to the general procedure ot ai ned as a
yel | ow sol i RfFE 1?@3‘“"9%‘ 2cen9 370 (M+); np 255-256 C. Exanple 92 20

3-[7-(2-Fl uoro-6-nmet hoxy- phenyl ) - 4- oxo- 4, 5- di hydr o- 3H benzo[ b]

[1, 4] di azemﬂa{:&e& fom QefBZEBJ(Z,tI-UhﬁetRyleiﬂﬁ&&@l 15yPphenyl]-3-oxo- r0p1onylam1no} 4-
(3-am no-2' or, 0- {tert -but

ester (Ex an&}}e&y y aphfnyB am1 chig ¥er£ 1>_l1¥yl)est(e:x€Jl (l'gcggpfe I?&J)) y treatment w1
3- (2, 2- dp merFW imr GHORIQ a &0 dihg € the @¥hdtalfrideluReMZOBtdifdd & a yelswBEE(57H

) .
according to the general procedure K "The obtained material was depro %ect ed
25 and cycl PA in CH2A Z according to the general
procedure ﬁ@t"‘éﬁr&ﬁ Eé‘*/\%%‘g olid (47 mg). M5 (EI) 385 (M+). WO
01/ 29012 PCT/ EPOO/ 09554 -110- Exanple 93

Example 91

4-(3-Chloro-thiophen-2-yl)-8-(4-fluoro-phenyl)-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-yl}]-
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-ox0-6H-[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 a white solid (47 mg).

MS (EI) 385 (M™).

1T



8- (2- Fl uor o- phenyl ) -4-(3-nitro-phenyl)-1, 3-di hydro-benzo [b] [ 1, 4]

di azepi nWD 0x29012Pr epar ed from PCT/EP00/09554
{2'-fluoro-3-[3-(3-nitro-phenyl)-3-oxo-propi onyl an no] - bi phenyl -4-yl } -
carbamic acid tert.-butyl ester (Exanpl-d1&62) by treatnment with TFA in
CH2C12 according 5 to the general procedure M Obtained as a light yellow
solid (62 €% (EI) 375 (M+). Examlp a 94 4-

[ 7- (4- Fl uor o- phenyl) 4- 0xo0- 4, 5-di hydro-3H benzo [b] [ 1, 4]diazepin-2-yl]

- pyri di ne-g2(2-ghiopephényl)-2-(3hiffo RN 113-8fydro-benzo[b] -
{3-[3-(2- cygno pyr?dl nﬂ4 ( )-1 -g:glg g?‘opl g%% ?mer??u 14‘d6%zre nb% Sﬁenyl

4-yl}- car ester ( e K63) b treatnment with TFA
in CH2C12 E%,IS‘? g‘ 2t 8“?%51 dé r(éT‘HF%HnggSGr@mRPm&R amaigolrbiphenpr4lje
solid (23 cﬁﬁ)amlh/&lﬂ fedr}.-biffd Exanﬁil@K@i atment with TFA in CH,Cl, according

4-[7-(2-Fl ugyo-phe X di hy dro benzo

1, 4] di azepP ﬁfl%'{})* ﬁT M#@Hrﬁé\? ?B@meéaﬁailsm xsllwwsé &4? mghm
{3-[3-(2-cyano-pyridi n-4-yl)-3-0xo0-propi onyl am no] - 2' - f| uor o- bi phenyl -
4-yl}-car MSIEN3es (M Rrt. -butyl ester (Exanple K64) by treatnent with TFA
in CH2ClI 2 according to the general procedure M Obtained as a green solid

(40 ny). MG, (El) 356 (M+). Example 96 3-
[ 7- (3-FI UMI ) - 4- ox0- 4, 5-di hydro-3H benzo [b] [ 1, 4]
di azepin-2-yl]-benzonitrile Prepared from

{3-[3-(3- @yﬁﬁm—ﬁluermbherﬁﬂ)e«mwmawf@mqﬁma[b bifil qai&e;hhpmmﬁyrﬂmeti
carbam c g bg’ -butyl ester (Exanple K65) by treatnent with TFA i

CH2C12 acCdY nhté"‘ 25 to the general procedure M btained as a yell ow soI id
(57 mg). M5 ( agﬁ355 (M+); np 232-235 C. WD 01/29012 PCTI EPOO 09554

[Eg?rrl[)llw4i§1’repa(r bmdﬁd3p(ﬁemh¢—p$ngﬂx-M)e&mnd»-piopibnﬁkmma])4 Budrelbiphéng: benzo
ar.e
{3 -fluor odg?ﬁgrﬂkgllgﬁ%{aggto:gh gite (ﬁ‘fé rr; K633 by trspismen agia A iy CHaCL

according to the general procedure M. Obtained as an orange solid (23 mg).

MS (EI) 356 (M*).

Example 95

15 4- [7—(Z-Fluoro-phenyl)-4-oxo-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.



5 bi phenyl -4-yl}-carbamc acid tert.-butyl ester (Exanple K66) by treatnent
w th TFA ivwoogbided 2 according to the general procedure M /RbOdREsAS 2
yell ow solid (69 ng). M (EI) 396 (M); np 200-201 C. Exanple 98

4- (4- Oxo- 7- phenyl et hynyl - 4, 5- di hydr o- 3H-dddzo [bJ [ 1, 4]

di azepin-2-yl)-pyridine-2- io carbonitrile Prepared from 12- [ 3-

(2-cyano- pyémﬂ_ﬂyl) 3- 0x0- pr opi onyl am no] - 4- phenyl et hynyl -

phenyl }-carbam c acid tent: butyl ester (Exanple K67) by treatnent with TFA

(10 ) Ve CEr hghey) SCHRIGAL IBLIRENY Fa R g Aggping. ol | ¢
I%”rg’él] Ejr}ra%ﬁ-&yl - phenyl ) -1, 3-di hydro benzo[b][ 1,4] diazepin- 2-one
pare

{2'-fluoro- ﬁrei&%&ﬁ%h?{i'%}o-g [él(@hkri&&bt-ff gYJFhBWXJ&oLHrBEioﬂ?M hii]00] -

Q

bi phenyl -4-yl }-carbamc acid tert.-butyl tr eat ment

with TFASi rbiphenybdotrsathamisragidtgrts bu%estgéﬁwle ﬁéggmpa,tmmt wehdFAda as a

li ght yel | . . 100
5. ?7t (o e %héetﬁf/g‘ag? the g nyﬁ%ﬁ%ﬁ?ﬁ%%f&?ﬁ%ﬁ&mﬁmg

1, 4] di azepi n-.2- t hi,s phene 2- carbonitrile 25 Prepared from

{3 [ 3-(5- cyMﬁgEi/)r#é -“2?399‘2% &xo- propi onyl am no] -2' -fl uoro- '

bi phenyl -4-yl}-carbam c acid tert.-butyl ester (Exanple K69) by treat rrent
with TFA i m_&gw according to the general procedure M Obtained as a
yellow solid (263 ng). WO 01/29012 PCT/ EPOQ 09554 -112- MS (ElI) 361 (M;

- (o- 11 uorb BiBRY PRy St b popealb LA ineaed R B 3
Pr epar edo f raatbonitrile
(3-{3-[3-(2,4-di net hyl -i m dazol - 1-yl ) - phenyl ] - 3- oxo- pr opi onyl am no}-2' -

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,Cl,
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] triazo]-4—yl-pheny1)-1,3-dihydro-benzo[b] [1,4]diazepin- -

2-one

Prepared from {2'-fluoro-3-[3-ox0-3-(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. Obtained as a light yellow solid (79 mg).

MS (EI) 397 (M*); mp 198 °C.

Example 100

5-[7-(2-Fluoro-phenyl)-4-o0xo-4,5-dihydro-3H-benzo[b][1,4}diazepin-2-yl}-thiophene-2-
carbonitrile

25 Prepared from {3-[3-(5-cyano-thiophen-2-yl)-3-oxo-propionylamino}-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).



fl uoro-bi phenyl -4-yl)-carbamc acid tert.-butyl ester (Exanple K70) by
treat newowi/zde12 TFA in CH2CLl2 according to the general pPOTERN/E554 .

bt ai ned as a yellow solid (92 ny). NBll(zEl) 424 (M); np 92 T. Exanple 102
10 - - )

8- (2-Fl uor he -4-(3- (2 thoxyrrethylsulfanyl-im'dazol-l-yl)-phenyl]-l,
3-di hydrob'f)sd%ﬁ &‘4% » [Py 7£§P t azepi n- 2-one Prepared from

(2" -fluoro-3-(3- [3 (2 met hoxynet hyl sul f anyl -i mi dazol - 1-yl ) - phenyl ] - 3-

0XO0- propi M@@}- bi phenyl -4-yl)-carbam c acid tert.-butyl ester (Exanple
K71) by treatnent with TFA in CH2Cl2 according to the general procedure M

G_Jt al ned 233%6 th;'l erS ?‘Q’ yﬁfptxeny 19 (22 rﬁ%)oro-wﬁer{yﬂ l,34czrﬁyc{rM) mp 189-190

4- Fl uoro Ben]zB{K]IEI f;]dimepnpm@nyl) 4- 0x0- 4, 5- di hydr o- 3H benzo[ b] [
1, 4] di azeprn 2-yl]- benzonitrile 20 Prepared from

L e T i SEL SRR b Sminakrn

wi th TFA iflaoro<biphkryl alsyldcaibaghid mdh:et -Hang eser @xam@l&l(m) Wy tfdatmemedtlas a

<175 (2, a3 S s denpal it Mo bsiegif o i 02 mg.

[ 1, 4] di azepi n-2-yl]-pyridine- 2-carbonitrile WO 01/ 29012 PCT/ EPOO/ 09554
-113 Pr epMS(EIJ 4D0(M™); mp 92 °C.
{3-[3-(2-cyano- pyridi n-4-yl)-3-o0xo-propi onyl am no] -2', 4" -di fl uor o-

bi phenyl - bam c acid tert.-butyl ester (Exanple K73) by treatnent
with TFA rﬁ'rgm'g%;@?d according to the general procedure M bt ai ned as a
light yellow solid (24 ng). MS (I1SP) 375 [ (MtH) +]; 250-253 T. 5 Exanple

105 4-107- BS(@}EHWPME%-?B -82- maﬂ}ﬂdﬂ}’meﬁbﬂstnﬁhz)d{m;ldazol- —yl) phenyl]-1,3-dihydro-
[1, 4] di az%@ﬁ%I@I[i’,'ﬁﬁdeﬁéfnhqi-%ﬂe - carbonitrile

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.

Example 103

4-Fluoro-3-[7-(2-fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b] | 1,4] diazepin-2-yl]-

benzonitrile

20 Prepared from {3-[3-(5-cyano-2-fluoro-phenyl)-3-oxo-propionylamino}-2'-fluoro-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K72) by treatment with TFA in
CH,Cl; 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)-4-0xo0-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yl]-pyridine-
2-carbonitrile



Prepared from

{2-[3-(2- oyenp2guyz i di n-4-yl)-3-0xo- propi onyl am no] - 4-i sopr pEykpdnosy } -
carbam c acid tert.-butyl ester (Exanple K74) by treatnent with TFA in
CH2C12 according 1o to the general proedddire M Obtained as a yellow solid
(33 ng). M5 (ISP) 305 [(M+H)+]; np 173-178 T. Exanple 106

8- (2- Fl uor oPrspened Iﬁ)OIm{3-E32(2-(:¥annﬁtyhi)din-i4fﬁ)d&-mb-ployibpyltamﬁmﬂ02',4'4=d'5ﬂ|u0]0-

-1, 3-di hydngs 12011 .7 8] - .

(5 oo SV, Sl Snoep) S a8 Ton

pr opi ony| arfHel: B¢qording to theygenerslprbeadiure Mc Obtained as alighy yellowt sotid (Bmgh! e
K75) by treatnment with TFA in CH2Cl2 according to the general procedure M

bt ai ned as I hey. ° (1SP) 418 [(MrH) +]; np 229 C. .20
Exanpl e 1071\4%-(%%) E’?ﬁ'&%%ﬁhﬁ% gf% 3¢5

[2-(4-nethyl -imdazol -1-yl)-thiazol-4-yl] -1, 3-di hydro- benzo [b] [

1, 4] di az®piZxampdat05or epared from : :
(4'-fluoro-3-{3-[2-(4-nethyl-imdazol -1-yl)-thiazol -4-yl]-3-o0xo-

pr opi onyl am.misubi BYdxo4t, 5] . 101,4)8akepi - le-A.Exampl e
K76) by 25 tp;gastt_> BWW% hginglh ?ﬁ%db;%%zg?ggrgi %"‘?‘g%m ngﬁglrazl(' procedure
M Obt ai necragkonitrile| | ow sol i d (101 nmg). M5 (ISP) 418 [(MrH)+]; np 229 T.
WD 01/ 29012 PCT/ EPOQ 09554 -114- Examyla 108

3- (4- Ox0- 7-Fragured Bihr (- B~ (- Bdl6 pyAtbenB s -bid-ploploflasiindd WPisaprapyllphenyl)-
-benzonitril Pr eplar ed

S oo catbarmic aiapery rbuimester (rampleX74)by srsptoment withTEA in CHefla 2gcopding

benzoni 4§ i |8 théeneidl Brockdire M aDbthinled 6s ; émb@%natis)ﬂxgrv!th Pd/ C according to
the general 5 procedure G (nmethod a). tained as a [ight yellow solid (156

gg% 4 Q(NS- g%%;‘/@?"’%@fﬂ%ﬂgéiﬁégﬁ%[ Ei(a{nil, éel] é?gzepi n-2-yl)-benzonitrile |
Example 106

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

Prepared from (4'-fluoro-3-{3-[2-(4-methyl-imidazol- 1-yl)-thiazol-4-yl]-3-oxo-
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.



Prepared from 3-(4-o0xo-7-phenyl et hynyl -4, 5-di hydro-3Hbenzo [b] [ 1, 4]

di azepi nWR 820012 0 -benzonitrile (Exanple 2) by catal yti ced¢iyBrmgessat i on
with Lindlar-catalyst in the presence of 10 eq. cycl ohexene according to
the general procedure G (nmethod a). Obtdilhed as a light yellow solid (159

ng). M5 (E}: 2 333 :y/!‘r); np 185-188 C. ExamlyellO 15
8- (2-Fl uor -4-(3-] 1,2,3]triazol-1-yl-phenyl)-1, 3-di hydro- benzo[ b]
[ 1,4] diazepin- 2-one Prepared from

{2' - f1 uor 03-34{CReoox-PhenetByll415-AikHts-BE Nz [b] | L AldeR¥pih-P Y0 Heaponiaie no] -
bi phenyl -4--5?}-camm éﬁyéclii]rd t}gyt.-but;lz gﬁ edra (Exlgtlrrpl ZDKW) bly treat ment

1 gt yel | BPEARET TUE Gy Phei i Sy Do b e g o
é_ll 3-(7- (ZlyeﬂlzomgﬁIBXExaén_ pl fz) By IEDatdlyﬁyHyd?ogdﬂaﬁeﬂ withtBd/Clcéokrding to the general

| az I N-2- T I ntr I, r LI .
{ 2?[ 3 (3- B/‘i./?ﬁ -‘Bﬁ ﬁ@?‘iﬂt’%‘\ 6’5?8’-"&"3%? ?f%ﬁw‘?&&?%“’-s@héﬁ%wbpy| - phenyl } -

carbam c acid tert.-butyl ester (Exanple K78) by treatnent with TFA in
CH2C12 accMiSdEDPB6BIM™); mpalgener@l procedure M Obtained as a light yellow
solid (44 ng). MS (ISP) 302 [(MrH)t]; np 204-209 T. WO 01/29012

PCT/ EPOO 08554 i 5 Exanple 112
4-(7-Cycl o-p"r‘—agﬁlf—@ = 0X0- 4, 5- di hydr o- 3H benzo[ b]
[ 1, 4] di azepi n-2-yl)-pyridine-2- carbonitrile Prepared from

{ 2- [ 3- ( 2- C3-&h©xoyT-styryk-45-dihyd>-dKebenzofb] fijdarepin]2-A)-bentaitridpy| 5
phenyl }-carbamc acid tert.-butyl ester (Exanple K79) by treatnent with TFA

' CH2Cl 2 pageandins (@ S1e ERSHRL B ASEHNLE Mu SBLAIBOA AiaRkrkd 3ty b O
o9 (30 BEECAETLS 7 SIS Ry oA e -

ozen pr%%@%fiz%f}g? ARSIy the geperal procedure G (method 8), Qbiained g 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-ox0-3-(3-[1,2,3]triazol-1-yl-phenyl)-propionylamino}-
biphenyl-4-yl}-carbamic 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; according
25 to the general procedure M. Obtained as a light yellow solid (44 mg).

MS (1SP) 302 [(M+H)"]; mp 204-209 °C.



phenyl }-carbam c acid tert.-butyl ester (Exanple K80) by treatnent with TFA
in CH2Cl 2 weog9odz ng to the general procedure M Qbtained ?ér/ﬂpdol/(ﬁgg“ br own
solid (41 nmg). M5 (ISP) 303 [(M+H)t]; np 198-200 C. Exarrple 114

8- (4-Fl uoro-phenyl)-4-(3-[ 1,2,3]tri azol--llSyI phenyl ) -1, 3-di hydr o- benzo[b]

[ 1,4] diazepin- 2-one Prepared from i
{2'-fluoro-Exampleld2 3- (3-[1, 2, 3] triazol - 1-yl - phenyl ) - pr opi onyl ami no] -

bi phenyl -4-yl}-carbam c acid tert.-butyl ester (Exanple K81) by treatnent

wth TFA in 1 SHASEA K »ed as a

l'i ght yell ow sgya%ggpgg&.g ‘ﬂgdfh J(]EI ) 3867@‘\4@8&2% QB’MZEgim %arrpl e 115
8- (4-Fl uorGaﬂ?Pé\WﬂQet hynyl) 4- (3 [ 1,2,3] triazol- - phenyl ) -1, 3-di hydro-
benzo [b] [ 1,4] diazepin-2-one Prepared from

é?‘oé.“oﬁ'yi’iﬁ?ﬁ?ﬂ*éﬁ*y Dyte it %’22‘?’ o E’*"%t?“‘”‘*’“%zj‘f S sjzél by

ester
treat nent whenyl -wr)feam widert-butd svter (Fyampleys) ﬁﬁ@a@renpw&)é&&

e "R RS A BB QUi U, QP02 ST GBRRD) 0551
3[3- (144i:I 3?;3@%?@%;@@&&5@%5&2@&5t hi azol - 4-yl) -1, 3-di hydr o- benzo [b] |
{4"-fluoro-3-[3-(2-imdazol -1-yl-thiazol -4-yl)-3-o0xo0-propi onyl am no]j -

bi phenyl -4ﬁhgmt3am c acid tert.-butyl ester (Exanple K83) by treatnent
with TFA in 2C12 according to the general procedure M Obtained as a

5. {1 vor &-Singep{Slousrunyretsdla st gkl g et

benzo[ b] [ 1, 4]d|azep|n -one
10 Prepared from {4-cyclopropyl-2-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino]-

phenyl}-carbamic acid tert.-butyl ester (Example K80) by treatment with TFA in CH,ClL
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-one

Prepared from {2'-fluoro-3-[3-o0x0-3-(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-o0x0-3-(3-{1,2,3]triazol-1-yl-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).



Prepared from (4'-fluoro-3-{3- [3-(3-nethyl-isoxazol -5-yl)-phenyl] -3-o0xo-
pr opi ony WOMI9PL2bi phenyl - 4-yl)-carbanic acid tert.-butyl BSt/EPOIEAND! €

K84) by treatnment with TFA in CH2Cl2 according to the general procedure M
Obtained as a light 15 yellow solid (331fg). M5 (EI) 411 (M+); np >250 C.

Exampl e 18 3-w7/: 4o Di f ,0; phenyl ) - 4- oxo- 4, 5- di hydr o- 3H benzo [b] [1, 4]
di azepi n- %I(Fb-ugi%g’rﬁ?%??‘@%(’?‘Pr epared from

{3-[ 3-(3-cyano- phenyl ) - 3- oxo- propi onyl am no] -2', 4' -di f | uor o- bi phenyl - 4-

yl } - car banbxample 816 ert . - butyl ester (Exanple K85) by treatnment with TFA in
CH2Cl 2 according to the general procedure M btained as a |ight yellow

solid (37 g, ; ChSPM 374 [ $] o niEX | 9,25 L
3-(7-1 sopré(;g%/ ﬂ‘%?%%(ll)’? ﬂ%lgi-ioéhl Y r%@ltp%él}}%oq[@dlﬁl[l?ii,&%nydro-benzo[b][1,4] diazepin-

di azepi n- Z2-ph¢- benzonitrile W 01/29012 PCT/ EPOQ 09554 -117 Prepared from
{2- [3-(3-cyano-phenyl) - 3-oxo-propi onyl am no] -4-isopropyl -phenyl}-

bam j - | t . t { { ith TFA I
GoCL7 S0 iebsd fops M bore 31810 i ARl el W) RN Bopib stz o
sol i d (25 bighenyl8-yl)-8ipaBiddc]d thitHbuiyl estér (Exanple& 882 By freatment with TFA in

(4- Fl uor o- - % 2-nethyl sul fanylsim dazol: 1-yl) - phenyl

~1, 3-di hyd‘?pﬁga%é%‘?g‘flb‘ g"t‘hif,gﬁ’g& i 2%‘%“{1‘? S k)rl?éalﬁ?iifaﬁlé%‘t ¥f‘3}ﬁf 8616k me).

(4" -fluoro-3-{3-[3-(2-nethyl sul fanyl -i m dazol -1 -yl ) -phenyl ] - 3- oxo-

pr opi ony| avS P ¥De b@AyH) 4; mp)214 8€bani ¢ acid tert.-butyl ester (Exanple
K87) by 10 treatnment with TFA in CH2Cl2 according to the general procedure
M ot ai ngghagsi@id7 ght  yellow solid (104 ng). MS (ISP) 443 [(M+H) +].
Exanpl e 12@"‘”_ :

8-1sopropyl -4-]3-(2-methyl -i m dazol - 1-yl ) - phenyl ) -1, 3-di hydr o- benzo[ b]

[1, 4] dit®z e};(thFLmro-phenyl)- -[3-(3-methyl-isoxazo?—S—yl)-phenyl]-1,3—dihydro-

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

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-oxo-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-oxo-4,5-dihydro-SH-benzo[b][1,4]diazepin~2-yl)-benzonitrile



15 one Prepared from

(4-isopropyooededz [ 3- (2- et hyl -im dazol -1-yl)-phenyl] - 3- 0Xﬂ:T/EP00/o9554
propi onyl am no} - phenyl) -carbanic acid tent. butyl ester (Exanple K88) by
treatment with TFA in CH2Cl2 accordi ng-ib7¢ he general procedure M

bt ai ned as a |Ig?ht brown solid (94 ng). 20 M5 (1SP) 359 [(MFHL+].
Exarrpl e 12Prepaged fromi {2+ [3oBocyp enyl)s3 {ozo(ropienylamined-4+isopropyl-phenybhreny | |

3- di hy degrbahfe éh{n R i

(2 S T et Sy ‘j" sitete ﬁ@“?*.“ﬁ‘“g% fhes| i’?&?q"e’%{/ i GE1,Cla gecording
pr opi ony! ait® the)genershproge MCM)QME\!FI%FIS@@@MMC@@@ (Bung). ester (Exanple
K89) by treatnent with TFA in CH2Cl2 according to the general procedure M
ot ai ned ag ey1kp M.,cpM‘r solid (71 ng). MS (I1SP) 429 [(MtH)+]. WD
01/ 29012 PCT/iE O% Lg ]118 Exanmpl e 123 8-(2, 4-Di fl uoro-phenyl) -4-(3- [
1,2,3 ] triazol-1- gl-phenyl) 1, 3-di hydro- benzo[b] [ 1, 4] di azepi n- 2- one
Prepar ed f Example 120 _ _ _
{2',4 -difluoro-3-[3-0x0-3-(3-[1,2,3]triazol -1-yl -phenyl)-propi onyl am no] -
5 bi pheny| 844yBlhorforpHadiyl)c4-3~{ H nieliylsul fomiflyini@&bE N -y EpRempl €1, K 3thydRy. t r eat ment
with TFA i . &ap ccoy dﬁg to ty‘rlle Fgiz,\l)tleral procygdure I\]/l Cb?)yal ned as a

whenrlb LA -

light bro aq;g)n- “ORS (1SP) 416 [(M+H)+]. Exanple 124
8- (2- Fl uor o- phenyl ) -4-(2-i mdazol - 1-yl -thi azol -4-yl)-1, 3-di hydr o- benzo [b][
{124] f Idi az ePgdpareHQ:r&an]!'eﬂLRﬁGm{ﬁ{B -{7-aivth lsulfanyl-1m1dazol~ -yl)—phenyl]-B o0xo-

-fl uoro- i a i az 0XO0- PL O noj -
bi phenyl - 4PAPIQ ‘éﬁ%g’éﬁ"ﬁl ‘%ébfca%mlfrfmgé%}ér "(%&iﬁbf p 3%@%1( Yr eat nent
with ThHA l&eatﬁlézx@w&hampﬁlctmg:u Qccbhﬁnglﬁﬂﬂ Fén&ﬂ%s&uﬁ&wﬂ o@&ﬁﬁdrhed@ﬁt a
l'i ght yell Oéﬁo%vosloixg(im rrs;) M5 (I SP) 404 [(MrH) +]; np 194- 197 C.

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([b][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 a light
brown solid (71 mg).

MS (ISP) 429 [(M+H)"].



15 Exam |l U a 125 3-[7-(2, 5-Di fl uoro-phenyl) - 4-oxo-4, 5-di hydr o- 3H benzo[ b]

[ 1, 4] di aXpO¥29812/| ] - benzonitrile Prepared from {3- PCT/EP00/09554

[ 3- (3-cyano- phenyl) - 3- oxo- propi onyl am no] -2', 5" -di fl uor o- bi phenyl - 4-
yl}-carbamic acid tert.-butyl ester (Exahdpte K92) by treatment with TFA in
CH2C12 20 ccogdi ng to the general procedure M Obtained as a light yellow
solid (49 Pi€ (Bl) 373 (M+); np 247 C. Exanple 126
8-(2,5-Difluoro-phenyl)-4-(3- [ 1,2,3]triazol-1-yl-phenyl)-1, 3-di hydr o-
benzo [b] 8-&,4PDiflicraqtienyld-40(3e(1253 Jrhesi1 8- ghefil)-1,3-dihydro- .
{2',5 -ditl uor o; i [ﬁoyg- ((g,e& 2%,%?3] t r?gzﬁc})llr- -yl’- phgnyl ) - propi onyl am no] -
bi pheny| - Pepralblt Aldiazepini2rone; ot ' _hutyl ester (Exanple K93) by treat ment
with TFA in CH2Cl2 according to the general procedure M (btained as a

i ght yel IPovpazed fom( {874 rdifluotdB-P1-o28813 - ROTA Fehgsd A9 Ghenyl)-Loopidylhdkno]4 15

()5 T, et AR Barie hcidintrt by eptes CEaigilt K90h b srestppent with TFA in

[ 1, 4] di azGH Tl ac00Rlifsg 10/thp géreal Pi6d¥dure M. Obtained as a light brown solid (78 mg).
(2'-fluoro-3-(3-[3-(3-nethyl-isoxazol -5-yl)-phenyl]-3-o0xo-

propi onyl am < bl |.-44-yl)-carbam c acid tert.-butyl ester (Exanple
K94) by m%mﬁ&m@%h I n CH2C12 according to the general procedure M
otained as a light vyellow solid (100 ng). Ms (EI) 411 (M+); np 222-224 C

lo Exanpl Exdadglen2Met hyl - 4- [ 3-(1-nmet hyl - 1Hi mi dazol - 2-yl ) - phenyl ]
- 8- phenyl et hynyl -1, 3-di hydro benzo[b] [1, 4] di azepi n-2-one Prepared from

35T O B P Sl S g 8T,
15 propfi o@dteneacid tert.-butyl ester (Exanple H21) (1.26 g,.4.2 mol)
according to the general

Prepared from {2'-fluoro-3-[3-(2-imidazol-1-yl-thiazol-4-yl)-3-oxo-propionylamino]-
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 a light yellow solid (46 mg).

MS (ISP) 404 [(M+H)"]; mp 194-197 °C.

15 Example 125

3-[7-(2,5-Difluoro-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}-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-o0x0-3-(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).



procedure K. The obtained material was deprotected and cydi zed by treatment
W th TFA wigviebtiel2 according to the general procedure M pCutErooiedsas a

| i ght yeIIow solid (81 ng). M (ISP) 417.2 [(MtH)+ ]; np 202-205 C.

Exanpl e 129 20 - 119 -

8-(2,3-Di fl uoro-phenyl)-4- 1,2,3]triazol -1-yl-phenyl)-1, 3-di hydr o-
benzol[ b] [MSZ(F&ﬁié J%mm?%b" epared from '

(2,3 dlfluoro 3-[3-0x0-3-(3-[1, 2,3]triazol -1-yl - phenyl) - propi onyl am no] -
bi phenyl laple@gpamc acid tert. -butyI ester (Exanple K95) (118 ng, O0.22
nmmol ) by re ment with TFA in CH2C12 accordi ng to the general procedur e

M Obtained as a vellow 2 ol i 74 230 WO 01/ 29012
PCT/ EPOQ 08r62-41 uor?émhewéérﬁr n{?}r@e Yl(f%a _5-yl)-pleny 1]1,3-dihydro" -

[7-(2, 4- D'Igén.it fﬁ,twaﬂé) 4- oxo- 4, 5-di hydro-3H benzo [b] [1, 4]
di azepin-2-y ? enzom ile Prepared from

2-[3-(3- h | ) - 3- 4 d 5
bheny e8hy B;’neaﬁé%d SiarnanBca A sostzal i DsEheal °%§p|e ) by
ot al e o B T yal Foy Sl 10 (B a) e B ol I 20 246 C
ai ned a el Ilow sal i
Exanpl e 1343319138 %i‘fAPP @lﬁ?éﬂéf@tg%?gﬁneﬁg BQ%)‘ l\g:\ﬁi}f&f’%ﬁﬁ—l@ ggﬁ&ol b]

[1, 4] di aze)cyugw?sbuahoot}gg)zom trile Prepared from [ 2-
[ 3- (3- cyano- phenyl ) - 3- oXo- propi onyl am no] -4-(2-fl uoro-

phenyl et hy phe r cid tert.-butyl ester (Exanple K97) by

treat nent %&D##RM% Zzgligzgc@ordl ng to the general procedure M -

obtained as a yellow solid (82 ng). 15 Ms (ElI) 379 (M+); np 213-214 C
10 Example 128 :

7-Methyl-4-[3-(1-methyl-1H-imidazol-2-yl)-phenyl]-8-phenylethynyl-1,3-dihydro-
benzo[b][1,4]diazepin-2-one

Prepared from (2-amino-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl 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 TFA
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-ox0-3-(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,C; according to the general procedure M. Obtained as a yellow
25 solid (74 mg).

mp 230 °C.



Exampl e 132 8- Phenyl et hynyl -4- (3-trinethyl silanyl et hynyl - phenyl)

-1, 3-di hygnez90aenzo[ b] [ 1, 4] di azepi n-2-one Prepared fr omPCT/EP00/09554

4- (3-i odophenyl) - 8- phenyl et hynyl -1, 3-di hydr o- benzo[ b] [ 1, 4] di azepi n-2- 20
one (Exanple 11) (231 ng, 0.5 mmol) andl%r-l met hyl silyl acetyl ene (0.4 ni,
1.0 nmmol )  according to the general procedure F. Obtained as a |ight brown
solid (10Example 188 (E1) 432 (M+); np 169-171 C (dec.). Exanple 133

4- (3- Et hynyl - phenyl ) - 8- phenyl et hynyl - 1, 3- di hydr o-benzo [b] |

1, 4] di azepify- @@Dmuo?ré-ﬂﬁ@ﬁﬂ ?ﬂylf-@ftfﬂo -4,5-dihydro- 3H—benzo[b] £1 ,4]diazepin-2-yl]-

8- phenyl et hynyl|, (3-trinmethyls anylethynyl phenyl) - dlhydro- benzo[b]
[1, 4)j di az 5‘?49“2‘“3-‘% (Exanpl e 132) (63 ng, 0.146 mmol) by treatment with IN
NaOH (3drops ) in MeOH (3 nL) and THE (0.5 nL) at 23 C for 2 h. Obtained as

a br ovvn Peé aﬁedf&imr[!! 3- @Qy@ﬂé-%ﬁ@dﬂ —?@6@?@@0&%5%0]-4—22,4%6&89) 361
I -ynyI ) 4ng‘EYI9fEE’Y§ é ﬁ@ﬁ‘b%ﬁfﬁidﬁﬁﬂ?’?‘lﬂ esLJéé’?ﬁ?% %ﬁip?ug%tg}g BWF r| I e 5

Prepar ed fFAth CH,Cl; according to the Feneral procedure M. Obtained as a li fht yellow solid (87

4- ( 3-1 odoph nyI) S- phenyl et hyny 3-di hydr o- benzo[b][l | di azepi n-2- one
(Exanpl e (194 ng, 0.5 mml) and 2-nethyl -3-butyn-2-ol (105 ng, 1.25
mml) according to the general procedure F. Obtained as a. yellow solid

(147 ng) . M&(EIFb97 AM3); migrd40-26°¢i3 C Exanple 135 io0
3-[7-(1- Hydroxy-cycl ohexyl et hynyl) - 4- oxo- 4, 5- di hydr o- 3H benzo[ b]

[1, 4] di az;& nﬁ%: ]- benzonitrile Prepared from
4-(3-io0do phenyl et hynyl -1, 3-di hydro- benzo[ b] [ 1, 41di azepi n-2- one
(Exanmpl e 11) (308 ny, 0.80 nmol) and 1-ethynyl-I-cycl ohexanol (248 ng, 2.00

mol ) & C B¢ di-(2gFluord-pRerybieyr)- prorc-ashdikydro- T ttenpeib) [t | diabepige-Ap i d (262
15 Mg (ISP 384 [(MH)+]; np 196 C.

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-phenylethynyl-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-phenylethynyl-4-(3-trimethylsilanylethynyl-phenyl)-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).



Exanpl e 136 3-(7-Cycl ohex-I -enyl et hynyl - 4- oxo- 4, 5-di hydr o- 3H benzo[ b] [1, 4]
di azepi n- Avgloi/zookenzonitrile Prepared from PCT/EP00/09554
3-[7-(1- hydroxy-cycl ohexyl et hynyl ) - 4- oxo- 4, 5- di hydro-3H 20 benzo [b] [ 1, 4]
di azepin-2-yl] -benzonitrile (Exanple 13321¢50 ng, 0.13 nmol) by treatnent
with TFA in CH2Cl 2 according to the general procedure M Obtained as a

|i ght yel | AMS£HP) 361 tMH@ﬁ];mwié(SEr’g:%m.(w); np 228 C. Exanple 137 25
3-[7-(3-Met hyl -but -3-en-1-ynyl ) - 4- oxo- 4, 5- di hydr o- 3H benzo[ b] [

1, 4] di azepigaginyd 13¢ benzonitrile WO 01/29012 PCT/ EPO0O/ 09554 -122 Prepared
from 3 (7 (R Is o et hyl - but- | -ynyl) - 4- oxo. 4. 5-di hydro-3H benzo[ b]. |
1, 4] di azepi n- 2@/}1'1]9! benzonitrile éExarrpI e 13%)@&50 . .0.15 m*ml%Ei by
treatment % B-Hydroxy-deomethyl-but-d omah rgoxerdSrdihgdieedtHbepze/bid 4l diazgpin-2-

ot ai ned ag,l]abg,ﬁagitﬁﬁlid (33 my). 5 M5 (ISP) 326 [(MtH)t]; np 231 C
Exanpl e 138 3- [7-(3;

G- D1 hycro- 214 pyt g iyl ety ) 4z oxo- 4. 5 ditydrg- 3t benzo Lol L L),
3-[ 7- (4- hy in@XFzdngile 21yd 02 nidy 03 nfho)) SR REthy-4-Hutph-4. 61 Pﬁﬂ%g,rl(?zs?«ﬂmdlp
benzo[ b] [1, 4]di azegl n- inﬁl%/ ]-benzonitrile [prepared from

4- ( 3- i odopREsFingdo pragedure F. Qbipinedas a. sl (147 m&di azepi n- 2- one
(Exanmple 11) (387 ng, 1.0 nmol) and 4-ethynyl-tetrahydro-pyran-4-ol

[ CAS- No. S5MSEEN84¥{M(BkEp 2a8°C2. 5 nol) according to the general procedure
F. Cbtained as a yellow solid (296 ng) 1 (50 ng, 0.13 nmmol) by treatnent

with TFA i, CH2 5accordi ng to the general procedure M (Cbtained 15 as a
light yell (16 mg). M5 (EI) 367 (M+); np 238 C. Examlie 139

10  3-[7-(1-Hydroxy-cyclohexylethynyl)-4-oxo-4,5-dihydro-3H-benzo[b] [ 1,4] diazepin-2-yl]-
benzonitrile

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-yl)-

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-oxo0-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-2-y1]-

benzonitrile



4- [ 2-(3-Cyano-phenyl)-4-o0xo-4,5-di hydro-3Hbenzo [b] [ 1, 4]

di azepi w@oye®ihynyl] -3, 6- dihydro-2H pyridi ne-| - car boxPCITEPa@I$54
tert.-butyl ester .20 Prepared from

4- (3-i odophenyl ) - 8- phenyl et hynyI 1, 3- di b3 o- benzo[ b] [ 1, 4) di azepi n-2- one
(Exanple 11) (1.16 g . and .

4- et hyny| Peepared ﬁnqmraom@-bydmmyﬁenpﬂwhbmmﬂéA- 'élﬁtdéhl’dmbiﬂyl ester

[ CAS- No.
pr ocedur e%y%gﬁ{ﬁ%’fﬂéz%%g a)g FTngz\?vﬁlst{qmg*?gg%%% (I SP SWIEBH 1;
np 239 C. witheTEA imEHeCh accozding 40 thegemeral procedure Obtamedas asand soh (33
(1, 2, 3, 6- %ﬁ rahydro-p)rridin-4-ylethynyl)-4,5-di hydro-3H benzo [b] [1, 4]
di azepi n- é) -benzonitrile Prepared from
4-[2-(3-cyano- henyl%‘/be 0xo- 4, 5-di hydro-3H benzo[b] [1, 4] di azepin-7-
yl et hyrg/| IMS(I§ Mﬁlﬁyﬁ H){)pp281 e~ 1 - carboxylic acid tert.-butyl ester
(Exanpl e 139) (573 WO 01/29012 PCT/ EP00/ 09554 -123 ng, 1.13 mmol) by
treat ment gbthelfz8 in CH2C12 according to the general procedure M
Obtained as an ofT-white solid (434 ng). M5 (I1SP) 367 [(MrH)+]; np 184 T.
Example 141 5 3-
[ 7- ( 1- AcetByi7-(3,©Dihwlro-2H-riparbyisthynyl) f-oxopf-8rdibranoy3-bsnzelb] [3.4)dinseRing. 34
benzo [Db] iyl%béﬂnzoﬂ'i@ﬂ@m n-2-yl] -benzonitrile Prepared from 3-
[ 4-ox0-7-(1 3, 6-tetrahydro-pyridin-4-ylethynyl)-4,5-di hydro-3H benzo[ b]
[ 1, 4] di azepi n-2-yl]-benzonitrile (Exanple 140) (55 ng, 0.15 mmol) by
treat ment Prépdréd A6AB- (ﬂ(@h?dﬂasky t&ral'@ar dpRan-4-yle 1)-34-ot9-45tdiR@Ir6-3H 1 h.
CEIQE?rIpIn g a3 ng [gﬂqql] 1azespa?n- -yl]( genzo trﬂe'YBre&JarSelgl)ﬁom (-%Hl)shédyl)ng) 203 C.
[ 7-(1- I\/Et ipdma)dedhymylyll 3-iltydso-beaza{bH hyitiazepin:-2-oina {Bxarhple Ay h(BBY mE, d0o- 4, 5- di h
ydr o- 3H-. 0 | om
5[ 4- oxo f“%%ﬁ%"l%@et‘*%?ﬁ*ﬁ“’ﬂ%?ﬁ;?f 5.4’ bl 5 eié“% A ﬁ"ﬁgp%?&“)
benzo[ b] [aESorfiing4o sh gengral Pracedus s0lidy 36 (ﬂﬁ 3P me. 0B mol )
by treat miﬁinol) by treatment with TFA in CHZCIZ accordmg to the general procedure M. Obtained

15 asalight yellow solid (16 mg).

MS (EI) 367 (M*); mp 238 °C.

Example 139

4-[2-(3-Cyano-phenyl)-4-oxo0-4,5-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) accordlng 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-Ox0-7-(1,2,3,6-tetrahydro-pyridin-4-ylethynyl)-4,5-dihydro-3H-
benzo[b] {1,4)diazepin-2-yl]-benzonitrile

Prepared from 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 (Example 139) (573



th met hanesul fonyl chloride (0.012 ni, 0.15 mmol) and Et3N (0.021 ni,

15 nmmol wo éy29dHE (3 nL) at 23 C for 23 h. Cobtained as a p¢qlppawosli d (38
). M5 (El) 444 (M+); np 235 C. 20 Exanple 143 3-{7- |

-(2,2-Di net hyl - propi onyl ) -1, 2, 3, 6-t et rafpgdr o- pyri di n-4-yl et hynyl | - 4- oxo- 4,

21

di hydro-3H benzo [b] [1,4] diazepin-2-yl}-benzonitrile Prepared from 3-
0X0- 7- ( 1g2].33 el bylnedtngent withdTFA i GHsElhgarptding tothaighyeatalpratedubeMz o b]
4
a

] di aze hi npl e 140) (55 ng, 0.15 nmol) by
eat ment 6?%‘3“’%41 \?Qf’ggfg"éﬁ@?ﬁ@(o 02 ni, 0.165 mmol) and Et3N (0.021 -
m., 0.15 mmlg in THE (3 nb) at 23 C for 19 h. Cbtalned as a sand solid
(E>2<6 n};) i i[$§F))361501\4H‘M}‘I)ﬂﬂ 184fC. 219 C. WO 01/ 29012 PCT/ EP0O0/ 09554 -124-
anpl e
3-[4-xo-7 ycl ohex- | - enyl et hynyl ) - 4, 5-di hydr o- 3H benzo[ b]
[1,4]diaz eE’Ea% £x - benzonltrlle Pr epar ed from

4- ( 3- |odophenyl) | eth | - 1, 3-di hydro-benzo [b] [ 1,4 dlazepln 2- 5
one ( Ex&np} 711)AC€ 25%6"“121‘ g dla'r‘id}'lghﬂﬁyﬁwmc Eiditpgro3Henone

CAS- No. 1 | d to th I
E)rocedure %&égﬁﬁgﬁﬁg aélﬁ 20 yeI ow so{md) %SZEC%)I r]ﬁ/ls ?EI )GBgSn(eR/ﬁ); np 110
C. Ex l e 145 10
3-[7- (Z mé| ﬁ'@p@mé romy Bdétaxeyi-{ L3 Extstrahiretpyidinod Slstmydot-bidihydro-3H- -

[1,4)di azegig, ﬁ)‘] Vll 4]d1al9. @?ﬂ-’b‘eﬁﬁmﬁ&ﬁé)m fe ﬂﬁ) ¥5|%L mg, | 0.15 mmol) by treatment

[3(3 cyano- opi o am no -4-( - ]

phenyl et h Wﬁ ;&K@%@M mg.ef. g@ﬁm@)gmdﬂtl&d mLp gt 33 “Gfordrh. Obtzined ¥ asemd (307
mg, O.§Gg I-HQ treatment with TFA in CH2CI 2 according to the general
procedure I\/l tal ned 15 as a eggshell solid (146 ng). MS.(El) 379 (M);

mp 245- 246 The f ng exanples relate to the palladi um catal yzed
car bonyl atMér(I%’f) 49%2(1\4*{@ }; mp 203°C.

4-
1,
r

Example 142

3-[7-(1-Methanesulfonyl- 1,2,3,6-tetrahydro-pyridin-4-ylethynyl)-4-oxo-4,5- d1hydro-3H- .
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 EtsN (0.021 mL, 0.15 mmol) in
THF (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

I;repared 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

25 with pivaloyl chloride (0.02 mL, 0.165 mmol) and Et;N (0.021 mL, 0.15 mmol) in THF (3
mL) at 23 °C for 19 h. Obtained as a sand solid (26 mg). -

MS (ISP) 451 [(M+H)"]; mp 219 °C.



I odophenyl ) - 8- phenyl et hynyl - 1, 3- di hydr o- benzo[ b] [ 1, 4] di azepin-2-o0one in the
presencewsd 01/2012secondary am nes | eads directly to the copcEspawdssag am des
as shown in synthetic scheme H. GCeneral procedure N Preparation of 4-

[ 3- (Ami no- 4- car bonyl ) - phenyl | - 8- phenyl etl@¢nyl - 1, 3-di hydro- benzo[ b]

[ 1, 4] di azepi n-2-ones by Pd-catal yzed carbonyl ative am nation of 4-(3- 25

i odoph‘enylﬁlém%l et hynyl - 1, 3-di hydr o- benzo[ b] [1, 4] di azepin-2-one A

sol ution of 4-(3-iodophenyl)-8-phenyl et hynyl -1, 3-di hydr o- benzo[ b]

[ 1, 4] di azen{N0%00NE-okd- IR - ILdnyléthyRy1yBLdi 5 AP -2:41)-
mol ), PP&%L&6 'gﬁ%/() or dppp (3 %ngyﬁgg’(%g@%%%ﬁg OB]%rﬁmg%l\IA ?2}@]0
mmol ) in PHUIKE) was stirred at 23 C under CO atnosphere until tlc

i ndi cat ed conpl ete consunption of the iodide. After WO 01/29012

PCT/ EPOQ Q9554 ,.125 djlLufion wth Et : shing with s HCO3-sol . and
brine, th fSPagfsﬁl.fremp‘h'g%&iv&g‘enm-ﬁwe&%&mﬁ%w%ﬁéw&vam%}ll @lazepinsént

| ef L ﬁ Hr conre (Bxdmpletiil L(500ang, 1129 rhirel) iyl 5émy@ﬂ-éaxgabhrfmlezsgne phAS R, 0gr aphy
Wi t exa [ t tit]e conpound. anpl e .

o 15 (vor e TE8 1) Bardile Askimbndil e SRRNE s Scrtute P Qhipined a0 [ 1)
[ 1,4] di aeBewsolid 346 mm®epared from

4- (3-i odophenyl ) - 8- phenyl et h}/nyl -1, 3-di hydro- benzo[ b] [1, 4] di azepi n-2- one
( Exanpl e Mﬂéﬁ?? ) mpRlhiel ) and nmorpholine (0.44 nl, 5.09 mmol)
according to the general procedure N. Cbtained as a light yellow solid
(324 ng). B@ 145SP) 450 [(MtH) +]; np 142-145 C (dec.). Exanple 147 4-

[ 3- (4- Met hyT - p1 perazi ne-| -carbonyl ) - phenyl ] -8-phenyl et hynyl -1, 3-di hydr o-

benzo[b‘li [ b@ di azegi n-2-one Prepared from ) i

4- ( 3- i $opheniA-Flugrepaenylethyryby4-oxodt.5tdihydray3Hebenap ) [ 4ldidzepinZepin- 2- 15
one (Exanefzditrilé 231 ng, 0.5 mmol) and N-net hyl pi perazine (0.28 nL, 23
nmml) according to the general procedure N. OQotained as a light yellow

solid (65 . | SP). 463 M-H) +] ; 168-172 C (dec.).
: ( lﬂg]gareygo& [2- [>3'-(3-cya1[1<()-ph|;i1)1y11—3aon1g()>-propionylamin((>]-4-(42ﬂuoro-
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).

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%), Pd(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



Exanpl e 148 3-(4- Oxo- 7- phenyl et hynyl - 4, 5-di hydro-3 H benzo [b] [ 1, 4]

di azepi n- Avglpi/2d9enzam de 20 Prepared from PCT/EP00/09

4- ( 3-i odophenyl ) - 8- phenyl et hynyl -1, 3-di hydr o- benzo[ b] [ 1, 4] d(l: azegllon§5é‘- one
(Example 11) (231 ng, 0.5 mmol) and hexamg-hyl di sil azane (0.52 nL, 2.5
mol ) according to the general procedure N. Cbtained as a yellow solid
(104 ng). Kiutieh WithB1OA Washing wito&it.N{IHHEO0;sol. aikd bripé, ¢hd éi@a®ic phase was

3-[7-(4-Fl - - XQ- ' +3H- benz 1, 4] di i ny.2-vh] -
hi obenzant st i G SRR pEIUBE R T bRl phicuSeds) i g

4- 0x0- 4, 5- doluydy chramabegrapiyhyith Hexdhel E«Q AptagiPe thieftitle kbmipenadini des
(according to Pen-Yuan Lin et al. Synthesis 1992, 1219]: To a sol ution of
hexanet hyl §: lfegiggne (1.45 g, 8.0 mmol) in 1,3-dinmethyl-2-imdazolidinone
(8 nL) was t 23 C sodium nmethoxide (0.31 g, 6.8 nmmol ). The m xture
was stirred for 5 mn. 5 and the blue solution fornmed was then added to a
sol uti ors oft-[3-(Morpholinerdrearhonphiyphenyl]-8cphenglethynyhlardh@lsobenzo[ b] [

1, 4] di azepip= I htrile (Example 57) (1.42 g, 4 mmol) in _
1, 3-di net h?*’%’@%&&@g’f}f’&q%t&’ﬁé (12 nL). The mixture was stirred for 3 h at

23 C and then poured into water (100 ml). Stirring was continued for 0.5 h
and the pPeapapidifrern 4nidsiodophenybB-pherylathynyl-l grdibydrorbenzotbdl letl diskepingt hy |

acetate (5 i 1 j i I i . 38
9. W (1 sﬁyé‘?ﬂgy?‘%ﬁ Wﬁi‘ﬁs’ ,’é%f B ERTRRERCIAS (LA HIL ¥05floh Aichatag >

3-[ 7- ( 2- FI tothe gpnesalprpc N- @Qbiingdiay dlightyellowrsobd 6324mgli] di azepin-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 agepi @plz'q{b&' a -{ el 3.86) (0.53 g) was subjected in an
anal ogoﬁs !r\r/{asn(gsev‘%sgt{t he pr%t‘:ﬂéﬂdﬁ';rzei descr:eﬁ)ed in Exanple 149 to give, after -
trituration of the crude product with ethyl acetate, the title conpound as
light vyel | E¥ampledd? 046 g). M5 (1SN) 387.9 [(MH"]: np 232-234 C (dec.).

4-[3-(4-Methyl-piperazine-1-carbonyl)-phenyl]-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]diazepin-2-yl}-
thiobenzamide



20 Exanpl e 151 4- [7-(4-Fl uoro-phenyl)-4-o0xo-4,5-di hydro-3H benzo [b] [1,4]
di azepi nWO §1/39012pyr i di ne- 2- carbot hi oi ¢ acid am de (Exanpber/8jo/o8s436 g)
was subjected in an anal ogous nmanner the procedure described in Exanple
149 to give, after trituration of the.erldde product with acetone, the title

d as light yell lid (0 33 (1SN) 388.9 [(MH"]; np
590- 255 C Hraparation otk mo - dibyds fmm%@ummmm tlﬁxsbenzamldes

i azepi o 2&5“-#23%* P TSRS L St PRshtPiionde I o
3- [ 7- ( 4- f Ihespmethyldisithiane G)45-2 88 mimo)ind, 3 dinethylel-ihidazolitliveomer@phh) was
T R s LD, B o it OO AL
refl ux.5: Afatndrthgb}glu;ap]@txoagqrmedavésatbénzzd;kdg |t§g solution ofmgg;@dhmg&gh%ﬂ)? mas
0.1nt, 1 SHAGEA azelin®2 91 HkR - ity
Yépﬁ n Le] ﬁ' l.] a 1& Fati on

ot mm@d@mxlm)ﬂﬁfmhimhmma%mggsb

I r 0 enzo
o o MM i L L et
/[A\1m4i(fjué§ggqup6wﬁlhd él& @mﬁ:el( npl e 149) {39 ng, 0.1 mmol) and
et hyl rorm|§yr°u ate ég ”3911%9%1 Qmﬁg in ethanol (0.5 nm.) was heated at
reflux for 7 h. The solution was cooled to O C, stirred for 0.5 h, and the

title conﬁﬂﬁﬁ@%ﬂ%{wéﬂimg%?-ﬂm%@(dm Jas light yellow solid (29 .15
my). MG (ISN) 484.2 [(MH']; np 236-238 C (dec.). Exanile 154

2-{3-[7- (& gophenyl ) - 4- oxo- 4, 5-di hydr o- 3Hbenzo[b] [ 1, 4]
diazepin-Z:y%#-pﬁenyl}-

3-[7-(2-Fluoro-phenyl)-4-o0xo-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-yl]-
thiobenzamide

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 yellow solid (0.46 g).

MS (ISN) 387.9 [(M-H)'|; mp 232-234°C (dec.).

20 Example 151

4- [7-(4-Fluoro-phehyl)-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[b](1,4)diazepin-2-one



t hi azol e-4-carboxylic acid ethyl ester 20 3-

7- (2- Fl uorwe phrggays ) - 4- oxo- 4, 5-di hydro-3H-benzo [b] [ 1,4] gépfRidssa- Y1 -
t hi obenzam de (Exanple 150) (0.24 g) was subjected in an anal ogous nmanner
to the procedure described in Exanple 1337- The reaction m'xture was
evaporated in vacuumand the residue was triturated with eth acetate to

gi ve the ti%eesuspensiamef 3257-(4-§ueroyphenyli-dsexa-.5-dibydrg-3j-bepml léﬂ@mepges 4

[2( ?AZN%) 2‘14 ZF b (%l}%ge’#en 1% _Ejf@ﬁ%[@i@% %§ Cﬁ) 25 mn mmol) in eﬂ) rol (5 mL) was added

[ 1, 4] di azepﬁhlprgacytqne 9+1|mL,rmﬁmml)4nd|thzmmwlmt@ﬂatcemm a&exthlyrmést er
VO 01/ 2901

4-[7- (4 F %or x phen t&%zﬁ%b;% ‘_:hlaéﬁcet%ne d(2 (;cn%el_sl_ 0. lerr?L gf nrmol) was added. After 20

1, 4] di az®pihthe nmurpyps eftoled tp.0 Méﬁlmedu er Gbzhea title ampprrd wasiisolatedo

ng) was su ),q%‘], ler to the procedure described in
Exanpl e 15 gﬁ%do%ll%gt eactlg%l 6 ‘ion was diluted with ethyl acetate,
washed wi th NaHCO3- sol W t h br| ne dried over Na2SO4 and evaporated 5
in vacuum MBS BPWﬂMﬂﬂétlam§58ﬁ5én§t(@§r aphed on silica gel using ethyl

acet at e/ hexane (2:1) as eluent, and the purified product was triturated
wth di chlg%g,?%tﬂsgne/ di et hyl et her to give the title conpound as |ight

yel | ow sol i ny) M5 (ISN) 485.1 [(MH"]; rap 238-240 C (dec.).

Exanpl e 156

8- (Zp Fl uor & énls?n%s’luar%hwl)n%/em)é;ﬁn‘élbmo -3 bengg (bh 1Al diagepinggryll-phenylj hydr 0
- benzojd] thidzdld-di lic Zci@Bhyl bgera sol ution of :

2-{3-[7-(4- Fuoro-phenyl) - 4- oxo- 4 5- di hydr o- 3H benzo[ b] [1 4]d| azepin-

2-yl]- phenyl th| a gar bo aC| d 153) 0 ny,

0. 53 ol ) A iRt 17 g - Sirot bherse S baenin-2 "

glh hydri f'o blhx&béi'tziﬁud@(lm@mphtlhexmahgumnmhﬁ)l) and @hyl @aeﬁxapﬁtﬁxﬁaﬂe (29m§ %”‘”'% .
e raction mxtur a en p into

i ce-col d 1698991 § %403 W"’F‘r’}'@’ FﬂdH {Fﬁé‘xa%'ﬁ e’t}}(ersal'}’tt’é?ﬁ ‘Vﬁst"ﬂdé‘? 5‘ Geet at &

and t he or gtifred for@ysH, andtheiddeainpoitdoes isobdtyd by filtrakidfas ’&git.yelldp‘da?é];iaa(zsol

and bri e drii ed over Na2SO4 and evaporated in vacuum The residue was

mg).

MS (ISN) 484.2 {(M-H)'}; mp 236-238 °C (dec.).

Example 154

2-{3-[7-(2-Fluoro-phenyl)-4-0x0-4,5-dihydro-3H-benzo[b][ 1,4] diazepin-2 *yll-phenyl}-
thiazole-4-carboxylic acid ethyl ester

20 3-[7-(2-Fluoro-phenyl)-4-oxo0-4,5-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
(0.29 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]d1azep1n-2-yl]-pynd1n -2-
yl}-thiazole-4-carboxylic acid ethyl ester



triturated with ethyl acetate to give the title conpound as |ight yellow
solid (480wwpo0120 M5 (ISN) 442.1 [(MH"]; np 235-239 C @Pdam®Ppo/o9sExanpl e
157 8- (2-Fl uoro-phenyl)-4- [3-(4-hydroxynethyl-thiazol-2-yl)-phenyl]

-1, 3-di hydro- benzo [b] [ 1,4] diazepinl286ne.

2-{3-[7-(2-Fl uoro-phenyl) - 4- oxo- 4, 5-di hydr o- 3H benz%([!ab] . .

[ 1, 4] di azdpl7(4Flporo-phen)-4-oxo,5-dihyde-dHsbengo (k) #ldiazapinc? -3l tayriding &y

ey . : : . .
yel | ow solthepy@@eaung)desqigeq Iropgampe 1.35. ppleg reagpon an was LY

2 (2 hydro ecerpey WAL with NHCORSHL, S it Brint drled vl RO il raporated.

1, 4] di a1z épivacutinoriche udeprofigct(was Fﬁmmwphsd 9n silieage! nsing efhirl dr o- 3H- benzo
b 1, 4], di L 03 2 4l | 3 5. . | i i d
crhyl est Laf%g%zﬁ%ﬁ%?fi@e% et il Bicorth phodlb Wap Wil URE Y Cranner to
t he pr ocedlicldoxtanathanrédiethyl ddverrtp Igiyexmiﬂa‘cmnmmsrligbﬂmﬂpwgd (40 mg).

chromat ographed on silica gel using ethyl acetate/hexane (2:1) and et hyl

acetate a 'I“S‘N)t R k& el gduct was crystallized from ethyl
acet ate/ hZY(Igrge to488ilagﬁtﬁ2%tl???gé Izggrr(gg%n' as light yellow solid (16 ny).

lo M5 (I SPg 445. 2 I(l\/H—l) +]; np 225-229 C. Exanple 9
2-{3-[7-( bhenyl ) - 4- oxo- 4, 5- di hydr o- 3H benzo| b] _
[ 1, 4] di azepi n-2-yl]-phenyl} thiazol e-4-carboxylic acid. To a solution of

2-13- - (¢d. ) i o u of |
5 oyl Sﬁ‘e{]5%;?%’?;2’“2%"é).‘Z.?%%B%?%%?%Qﬂ?@‘?%ﬂh{3£i%ﬂ 153) (49

ng, 0.1 nrRsnpolbhllAldespinn2eonss MeOH (1 nl) and DVSO (1.5 nL) was added 2N
KOH (1 nL, 2 nmmol). The mxture was stirred at 23 Cfor 0.5 h and then

partiti onerb bediuG6m ofel-M7-04-8haiLpReHFHEBx0-4 318 ar PEHI Bz B | QiREsIRE WasS
set to 3 bfl t]hiachjltﬁ'lo of %Nl-ﬁlan hen stﬁrrecllnthe )
. -yl]-phenyl}-thiazole-4-carboxylic acid ethyl ester (Example 153) (110 mg, 0.23 mmol) in
THF (7 mL) was added a 3.5 M solution of sodium dihydrido-bis(2-
15 methoxyethoxy)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 H,O, sat.
Na;COs-sol. and brine, dried over Na,SO,4 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-Fluoro-phenyl)-4-[3-(4-hydroxymethyl-thiazol-2-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.).



ice-bath for 0.5 h. The precipitate was collected by filtration, triturated
w th Et OHW032s@2 (1/1) and dried, to give the title conpop@gepdu/dosaaht
yellow solid (25 ng). MS (ISN) 456.4 [(MH)']; np 286-290 C (dec.).
Exanpl e 160 2-{3- [7-(2-Fl uoro-phenyl)-%412%0o- 4, 5-di hydr o- 3H benzo[ b] [1, 41

di azepi n-2-yl ] -phenyl }- thiazol e-4-carboxylic acid. 25
2-{3-[7-( Zﬁmgelééhenyl ) - 4- 0x0- 4, 5- di hydr o- 3H benzol[ b] |
[ 1, 4] di azepi n-2-yl]-phenyl}- thiazol e-4-carboxylic acid ethyl ester

(Exanpl e 1344-Kl@drd*Phenyisa-$2:pd -ﬁ?&x@ﬂ)nh@th?lﬂﬂﬁﬁ%l&g@)i?yndmmﬂﬂ -1{3dihyero-
procedure escr%ﬁi% éln Exanpl e 159 to give the title conmpound as’|ight
yeIIowsollﬂn aWB“{‘?SNf 456.2 [(MH']; np 261- 263C(dec) | 1T WO

01/ 29012 PCT/ EPO0/ 09554 -130- Exanple 161
2-{3-[7- (42F{|4L{0£((4-Hh6fdﬁbhenﬁ)04¢©x&-45- aihydadrm-'vdniqunq[4t}aaazepm-2-yl]-pyndm-z-

E % ﬁ]yglr ?52(5 gleéiﬁgadsgﬁllhg aphgh}ay gs{gq% (éxacrgllglg%g) 6 84 mgc) was subjected in an
2-{3-[7- (%ﬁ&l@x@&h&&ﬂ&&é ddzeaesbrib!d ixQE:?driqkl@ﬂE@[’Ibie crddprdtaaonisn- 2- 5

b1 ol Fhomstsgrephe i S b bt S Bl im@%ﬁ cok sk ey

sol ution wagd g urtﬁearpeedudseﬁa ﬁalﬁhéMoxﬁcahﬂtaeeta&Mﬂ&Q REve the tifle gani ¢

| ayer was dried oyer gﬁg acon apg vaporated I n vacuum The residue was
triturat ed ¥ppuRd alisht xellox soh éé to give the title conpound as Iight
yellow solid (21 ng). 10 M5 (ISP) 518.3 [(MtNH4) +]; np 238-245 C (dec.).

Exanpl e10l 6 MSUI$B) 445:A UMHHPT;anphE3gr9 °&- ox0- 4, 5- di hydr o- 3H- benzol[ b]
[ 1, 4] di azepi n-2-yl]-phenyl }-4- nethyl-thiazol e-5-carboxylic acid

(2- hydr ox) E et leé? am de A m xture
3-[7-(4-11 yl) - 4-oxo- 4, 5-di hydr o- 3H benzo[ b] [1, 4] di azepi n-2-yl }-
15 t hi obenzam de (Exanple 149) (78 ng, 0.2 mmol) and et hyl

4-chl or o- 3Zdxd:ﬂdmIﬂumt-ldmenyn@onugfi,Sidlh)/dmﬂH—bemzoébHanbdlaz(epxm?ayl]vpi&nmat ed
at reflux Ihcfazo? -4 r}arbo;}ﬁlcsa%}d'j tion was.

To a solution of 2-{3-[7-(4-fluoro-phenyl)-4-oxo0-4,5-dihydro-3H-benzo[b]{1,4]diazepin- .
15 2-yl]-phenyl}-thiazole-4-carboxylic acid ethyl ester (Example 153) (49 mg, 0.1 mmol)ina
mixture of MeOH (1 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,0
20 (1/1) and dried, to give the title compound as light yellow solid (25 mg). '

MS (ISN) 456.4 {(M-H)']; mp 286-290 °C (déc.).

Example 160

2-{3-[7-(2-Fluoro-phenyl)-4-oxo-4,5- dxhydro-3H-benzo[b][1,4]d1azepm-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.).

Tt



cooled to 0 C and stirred for 0.5 h. The crystals were isolated by
filtratiwooaashisubsequently suspended in 2-am no-et hanol pCA/ER)/0955he

m xture was stirred at 70 C for 4 h, cooled to 23 C, and partitioned

bet ween et hyl acetate and H2O. The orgahk¥k- | ayer ‘was 20 dried over Na2SO™4
and evaporated in vacuum and the residue was triturated with ethyl acetate
to give tExamplell8lconpound as |ight yellow solid (37 ng). M (ISP) 515.3
[(MtH) +]; np 248-251 C (dec.). Exanple 163 3-

[7-(4-Fl UQI{Qa[ﬁtggml%&f&px%slr)&-éx&umatwd@fmqﬂa@o[ﬂ:lpﬂl,4] dihzéin BT pRERYIR- V! ]

-benzoi c aci 0 a_suspensi on of .

3-[7-(4-f ﬂuw-ﬁmmtyh%%ﬁ@-hxdﬁw—ﬁw})mﬂebenzo[ b] [ 1, 4] di azepi n-
2-yl]-benzonitrile (Exanple 57) (355 ng,1 nmol) in EtOH (2 nL) was added 2N
KOH (5 Ma)solutivh d”f'iZX{t3U[f‘79(4V\ﬂi§cfrBEﬁIeﬂ9|l)aﬂ-oi@ﬁlsudﬁhﬁd}b-ﬁ-lfbenidlsﬂlm@ih@éiaiﬁ-a- 23 C

and partitioned befween eth ycet at nd H20. " The _pH of the aqgueous phase
was gets tasllaﬂwwlﬁﬁbiaaﬁaﬂtqaﬁpxy ¢a eﬁi@f?s“’d (Eﬁﬂéﬂﬁﬂ?g} @8 Qe Iflg'foi@ﬂ.z"ﬁ)'he
M Xt Ur e Wagi5d-efHaBSl vl Helted t6 20 ¥RFd} 40Ghin0The BoolM PN dLpdR6iok00 09554

- 131 The_crystalljne solid was | lected by filfration, triturated with
et hyl acebgtween athyhircetate andf:()ane theprganie jayery VﬁENPZS&taHQeI | ow solid

(218 D) . eMBotdtShin vitaud. ThbeshIik waliBitdPhe@RHih CrytlBcerate fo giX @I Ereth Gifle 5
4-[7-(4-Fl uoro-phenyl) - 4-oxo-4, 5-di hydr o- 3H benzd[ bJ

[ 1, 4] di azé&pmpoyodagiighyyeliowsolid Ctmgoxylic acid 4-

[ 7- (4- Fl uor o- phenyl ) - 4- oxo- 4, 5-di hydro-3H benzo [b] [ 1,41 diazepin-2-yl]
-pyri dionei\ZS(ISmeB%(M#NH()E]&WQ?S-QQ%'&&@.)FQ) was subjected in an .
anal ogous manner to the. procedure described in Exanple 163. The reaction
m xture WES pggtitioned bet ween ethyl 10 acetate and H2O and the pH of the
aqueous p 2set to 3 by the addition of 3N HCl, a precipitate being
formed. The m xture was extracted with ethyl acetate and the organic |ayer

was was hed-{8k[7h(4oFluo-plkiyl) i -oxe4, PaiRFhb- 3H bneo{bpdr4l diadepin-2vlj-phienyl lhe

Tesidue was trjturated wth Et 0.,9ive the tifle conmpound as yell ow

solid (198" Td‘ﬁeﬁlﬁssﬁfb%ﬁ?%‘%iiﬁ“%f‘}“w 913 ¢ (dec.). 15 Exanpl e
165
' A mixture 3-[7-(4-fluoro-phenyl)-4-0x0-4,5-dihydro-3H-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-ethano! (4 mL). The mixture was stirred at 70 °C for 4
h, cooled to 23 °C, and partitioned between ethyl acetate and H;0O. The organic layer was

20 dried over Na,SO, 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-oxo-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-yl}-benzoic acid

25 Toa suspehsion of 3-[7-(4-fluoro-phenyl)-4-o0xo-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 KOH (5
mL). The mixture was heated at reflux for 3 h, then cooled to 23 °C and partitioned
between ethyl acetate and H20. The pH of the aqueous phase was set to 3 by the addition
of 3N HC, a precipitate being formed. The mixture was stirred in the ice-bath for 0.5 h.



8- (4-Fl uoro-phenyl)-4- [ 3-(5-methyl- [ 1,3,4] oxadiazol -2-yl)-phenyl]

-1, 3-di hydwo-oihsuizo[b] [ 1,4] diazepin-2-one A mxture of permpgonosss
3-[7-(4-fluoro-phenyl)-4-oxo-4, 5-di hydro-3H benzo[b] [ 1, 4] di azepi n-2-yl]-
benzoic acid hydrazide (Starting materiall3Ba-2) (58 ng, 0.15 mml) and
ethyl acetimdate 20 hydrochloride (74 ng, 0.6 mml) in pyridine (0.6 niL)
was heat ed The ctpstalling solid 2vals colldated hyifiltration, tritsratedivith etlyl 33:tfe andidtied,¢d Wi t h.

H20 (30 L) tate was coll ected by
filtration, glgerr:tg ?Ee crgﬁ&mf %ng}r msﬁ&g&?ﬁ?@g@ chr omat ography on silica

gel using ethyl acetate/ hexane (2:1) as eluent. The purified product was

cryst al | i z@dS{Fdm3zs.3Q(Meldkanp 39¢;29&°C (dec)t | e conmpound as |ight yel |l ow
solid 25 (28 ng). M (ISP) 430.3 [ (M-NH4) +]; np 254-256 C (dec.).

Starting ngg

3-[7-(3-Fl U'OT%{%%‘% - phenyl ) - 8- net hyl - 4 0x0- 4, 5- di hydr o- 3H benzo[ b]

[1, 4] di azepi [n7 &% 5%; -benzoic acid all ester WO 01/29012 PCT/ EPOO 09554
(] 0

-132 To & 9o osf-penyl)- %—&xﬁ%d@y tbenzo(b}ld. 4 dinzepiinZdylb-pgtidier?z of b].
[1, 4] d| azepivy ﬁé f -benzoic acid (Exanple 163) (749 nmg, 2 nmol) and

1,1, -tetra tchy guanidine (230 ng, 2 mol) in DVBO (24 nL) was added
aIIyI bromde 242 ng, 2 mmol) and. the mxture was stirred at 23 C for

2.5 h. H20%[We ﬂﬂyrwmberwad@exer#cﬁ dibydsor 3 beazo(B) (3 didiasepier 2-dl-pydipeR- The -

t at |
Beetatel g 2‘8““???“{““ ey fo s atman e SRl WPt o (705

ng). M5 (| grycedurs scfrﬁ{em;mf{e}mp 63 Fhe zeqstion mixiuze mﬁgarﬁt&peied bgtween sthy-
[ 7- (4- FigioneerpigRy Hzo4a9d<ele$liﬁofim@xqﬁéau§bhaeWa@séxl@& 3lby Inédadicr 6RINHELY | ]

-benzoic acid 10 g razi de To a suspension
el

3- [ 7- (3- f | adwenipitais beipg ey ~"éhermpqﬁwemse>ktbacaedamm Bthir} arette andihe opgapic -
[ 1, 4] dl az mrg@r %ae/»ush@&m'bem@%@wem d§e4%d(e$5§dratéaqg ggét&h? aﬁh&@sléae (207

raz

hyd
mm|) The“f%F%l“MF%e vmb Htpweébeeée@mmunﬂesbre Q‘ﬁé‘ﬂldcﬁﬁpélg){o 23 c and
diluted with H20O (35 nlL). The

MS (ISN) 374.2 [(M-H)); mp 211-213 °C (dec.).

15 Example 165

8-(4-Fluoro-phenyl)-4-[3-(5-methyl-[1,3,4] oxadiazol-2-y1)-phenyl] - 1,3-dihyd-ro—
benzo[b][1,4]diazepin-2-one

A mixture of 3-[7-(4-fluoro-phenyl)-4-o0x0-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yl]-

benzoic acid hydrazide (Starting material 8a-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 material 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 precipitate was collected by filtration and dried, and the crude product
was puri WQ@1/29912 chr omat ogr aphy on silica gel using ethylpcaEP®Icessacxane
(1:1) as eluent. The purified product was crystallized from Et20/ hexane to
give the title compound as Ilght yellowlé'él-ld (64 .ng). M5 (ISN) 387.0

L i s ol 258%1%34 fisbip- phe copso B AFoRror - kg i diazeping. |
benzo[ b] [ Jyl]4ﬂ>€ﬂza?c%i 91@!% 1453)72 #€ 2¢hmol andl 1,3,3,- tetramethdylguamdme 230

3-[7-(4-fluoro- ny benzo In-2-yl]-
beLzm(c adhé Ewi)z'i" éﬁﬂwg"maéﬁdélyfh gglﬂ'ﬂ the and

et hyl acetmmﬂams sE@ed¥I30C ToPD Isd:el-l(z@@otr@nmlwés £aaeh)anafanﬁir{§1v4512 n) was
heat ed at ref.l ux The m xture was cool ed artitioned bet ween

ethyl atetcqRENY OHQ%mlvh'EﬁedPrg‘amt%te wag eollegted bYcﬁltre@prb trigragdwish gthyl
evapor at eQCetatemg@L(mm@o Biv¥ EhedtitleAPRIHRNAH S5 hgl/ﬁs)@%w@gl@é 7@3%% sanpl e of

this material (92 ng) was dlssolvedlna33 Iutlon of net hyl am ne
in EtOCH _A red for O. at 23 C, the reaction m xture was
evapor at e@dgkﬁgbgﬁggq\%’%ﬁd F‘ﬁ’eﬁﬁe%?&f@e was heated in 1,4-dioxane (5 nL) to
100 C for 2 h. The solvent was evaporated in vacuum and t he crude product

was chromstarghgpdueeriab8a2i | i ca gel using WO 01/29012 PCT/ EPOQ/ 09554 -133
et hyl acetate and et hyI acet at e/ net hanol (4:1) as eluent. The purified

r oduct S turat h et eto ethetltle npound as
Fl ght ye\IA%ow é‘o uﬂr(('fg 'Hé\)% 40 h%fi@’?r% M L:4]digzepineR- Zutcbeﬁz‘(lﬂeéq)i
Exanpl e ltydfazidte [ 7- (4- Fl uor o- phenyl ) - 4- oxo 4, 5-di hydro 3Hbenzo [b] [1,4]
di azepin-2-yl]- N-hydroxy benzam dine To a stirred suspension of

di.hydr o-
?1[ z71] ((j|4aleap|0;150u2 aﬁo%fﬁigoﬁﬂﬁfqrgﬂfgéﬁb?‘éﬁg‘?)mf@{sg 0go-4>-fdso-PR-Et OH (60
m.) was adbdazb[h}[lzf;d@mea ﬁ]-hexﬁe%aamwynatdms«a matenal &pl%w&lg,a 548 i,

i th 20 BB iR MEH (S SRty LaFd B e b ﬁfﬂgﬁt@‘f% FahiKbae by

filtrati omwassthsbdat 60 WCfonds bythamdodied?a 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-yl)-phenyl]-8-(4-fluoro-phenyl)- 1,3-dihydro-
benzo[b]{1,4]diazepin-2-one

A mixture of 3-[7-(4-fluoro-phenyl)-4-oxo0-4,5-dihydro-3H-benzo[b] [1,4]diazepin-2-yl}-
benzoic acid hydrazide (Starting material 8a-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 H20. The organic layer was
dried over Na2504 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



and triturated with ethyl acetate to giv title conpound as I|ight
[

e the
yel | ow soigglofid¢e M) . MS (I1SP) 389.2 [(MrH) +]; np 257- 29 1ikro0eess) -
Exanpl e 168 15 8- (4-Fl uoro-phenyl)-4-{3-[5-(3-hydroxy-propyl)-[1, 2, 4]
oxadi azol - 3-yl ] -phenyl }-1, 3- di hydro-ben#s-[b] [1, 4]di azepin-2-one To a
stirred suspension of 3- [7 (4-f1 uoro-phenyl)-4-oxo-4, 5-di hydro-3H
benzo[ b] [ 1e Ihamn&&hyllakethtehydhmql(héhmmrﬁxe(lﬁm&cpllpmd_l&!)va( 78 ny, 0.2

nmol ) |nEt ddat S|on|n
oil, 32 mt terag@w%“ﬁ Sl Fri vt e R SRR ARt Vo B RRY"
Butyrol actone (103 ng, 1.2 nmol) was added and the m xture was heat ed to
70 C for 3MS (ISPe426atiM+H)'; ;mp238-240%35(deodl ed to 23 C and partitioned
bet ween et hyl acetate and H2O. The organic |ayer was dried over Na2SO4,
evapor at edﬁi n vgclgym and the residue was crystallized from di chl or onet hane
to give 't conpound as Iight yeIIow solid (60 nmg). 25 IVB (1SP)
457.3 [(M+H) +]; np 220-222 C. l e 169 8-(4-Fl uoro-pheny ])
[ 3- (3- mst- h9+[7-@-ﬂuaroapheoxlaen amy&ﬁ Ng}' roﬁ%&bynqc[bh[m@ﬁmﬁra-ﬂ ﬁ»’dr?’ar [
1,4] di azegenzamlﬁrﬁg i1l WD 01/29012 PCT/ EPOQ 09554 -134 To a solution of
3-[7-(4-fluoro-p enyl) 4- oxo0- 4, 5-di hydro 3H—benzo[bJ [ 1, 4] di azepi n- 2-
yl ]-benzoic acid é npl e 163) %262 , nmol ) and
1- hydroxybé‘nmtime z@qpanqusgfw7 4-flugep- ahmy}) 4-pxedsfedibpro-3H- i/ 10 ),
cooled to ERG1( I mgﬂgﬂ

i 4@&1‘%%91115%914 efiZorTlile &x% 1 (Bs@ﬂg ihﬂnau e

stirred at I'OX -acetam d |ne

added and @ili)wasaddedeas Zéoﬁtqvﬁltéh %raquewsarcyd%wbmmﬁéolwé%mﬁfn éq ure was
par L1 { | e, Rl (FE Boftidhk! TiRARIAER w38 odieflrARE ide NARIERBLCWIEHEO (veTrl) | ed.

over apor at n vacuum _The resi due was heated in tgb n
(30 m_) f orndstimmedafor A & The precipiteterwasicollested:hy fHltratiens washed with water an Eeéa
and the re RYelRMBolid (336

acet at e/ heég%iélﬁfgﬁ% asg{eﬁjgﬁﬁp %%?P?Fg%ﬁ r%gﬁﬁ\/}\}aget ri tulr e(1t edm %) W t h

ethyl acetate to give the title conpound as |light yellow solid (49
y MS (ISP) 389.2 [(M-H)* ); mp 257256 °C fheas, 1oht y (49 ng).

Example 168

15 8-(4-F1uoro-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-oxo-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

20 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 H20. The organic layer was dried over
Na,SO,4, evaporated in vacuum, and the residue was crystallized from dichloromethane to

give the title compound as light yellow solid (60 mg).
25 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-yl)-phenyl}- 1,3-dihydro-
benzo[b][1,4]diazepin-2-one



M5 (ISN) 411.2 [(MH)"]; np 266-268 C. Exanple 170

8- (4- Fl uoiiaserry| ) - 4- (2 hydr oxy- phenyl) -1, 3- di hydr o- benzect/EPoojo9sse4]

di azepi n-2-one A mixture of 4'-fluoro-biphenyl-3,4-dianmne (prepared from
(3-am no-4'-fluoro 15 bi phenyl-4-yl)-cat¥nic acid tent: butyl ester

h TF 121 .6 I . ]
El%?(r:lnr) Lgy%@m’ ‘g%t‘ t‘ﬂ‘\{m?f%a’ )4( ~0%p- ﬁ»??%hlégf@é% %&@Tﬁéiﬁ’éaeplw 130 C
for 6 h. &I]behh@iWaaiae{Emhpmes)s@zaz oVQnﬁ.el)mrﬂfﬁ-ﬁpdﬁaybehzbman(m@ﬁlgr e

t )
and oti v o el B VM U mlfimh), conled o Bt pesaddedbnic ol avs Oy
filtratio Ehxﬁalf) ahd ithdndétark Wiststirred bt/ °@?br61%1}%2&m>yaal&&aﬁﬁd&l (60mg) 0/84 L he

h
|tolhte|n3e/| )0504 n(rznﬁwﬁ a& ty urfﬁ“&%%ﬂﬁtyh%@%ﬂﬁ] S3[ Theresctor pl¥uUPe Wafe as
yel | ow solph#itiondd Eeﬂﬁ&kn et¥pl ddefld and'H,S ahd Medrginic 14%%@%& &idl vELN250,

4-(3-Chl 2,4-dih h )-.8-(4-fl uoro-pheny I hydr o- benzo[b]
[1(4] di g;‘g FY?PQWIG P”nga)%H‘E‘; igﬂeﬁ’&“ﬂzm?h%?@n@b’ﬁ@ﬁ&%@mf%ﬂ& gtgeflys epar ed
f rom (|3 arl‘h@ﬁnﬁtur{ wgédmedo'e tﬂ“érﬁ \béblluzr%%BQHé Fesidule Yral @ﬁ{omaﬁbgrxﬁhe%%ﬂ

re
(8 cﬁlmgrg Aihgd %?&SG&VEE Wié@ h%ﬁ#uenaquierﬁmﬁedmmé t3@s hitarasedus
manner yt Omﬁdheétmﬂﬁéétﬂﬁﬁ@gﬂeﬂféﬁtﬁ%xﬂﬁ%uﬁﬁﬁgﬁéﬁ yeliBw sb1i@ (49 kR cormpound was

obtained as a mixture wth the isoneric

4-(3-chlo hen 4-fl uoro- phenyl)-1, 3-di hydro-benzol b]
[1,(4]di azé&ﬁSé)gLﬂﬂév?ﬁ%bﬁ %ﬁgr%ﬁﬁ lid (103 ng). WO 01/29012
PCT/ EPOQ 09554 - 135- M (ISN) 395.1 [(MH"]. Exanple | Tablets of the

f ol | ow ngEgampledz0i on are produced in a conventional manner: let ng/Tab 5
Active ingredient 100

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

A mixture of 4'-fluoro-biphenyl-3,4-diamine (prepared from (3-amino-4'-fluoro-

15 biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example G39) by treatment with TFA) (121
mg, 0.6 mmol) and 4-hydroxycoumarin (97 mmol, 0.6 mmol) in xylene (8 mL) was heated
to 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 (Exarriple 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 2 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).



Powdered. |actose 95 Wiite corn starch 35 Polyvinyl pyrrolidone 8 Na

car boxyngidyi/sdogg ch 10 to Magnesi um stearate 2 Tabl et wep@hipod@ossaExanpl e
Il Tablets of the foll owi ng conposition are produced in a conventi onal
manner: 15 ng/ Tablet Active ingredi ent35200 Powdered. |actose 100 Wiite
corn starch 64 Pol yvinyl pyrrolidone 12 20 Na carboxynet hyl starch 20
Magnesi umM$ ﬁaNaSES.l[(Mdﬁ)'gt wei ght 400 Exanple Ill Capsules of the

foll owi ng conposition are produced: 25 :111 WD 01/29012 PCT/ EPOQO 09554 -
136 ng/ % Active ingredient 50 Crystalline. |actose 60

M crocrys cellulose 345 Talc 5 Magnesium stearate 1 Capsule fill
wei ght 150 The active ingredient having a suitable particle size, the '

crystalline |actose and the . \ .
Tablets of the following composition are produced in a conventional manner:

mg/Tablet
5 Active ingredient - 100
Powdered. lactose 95
White corn starch 35 -
Polyvinjflpyrrolidone 8 -

Na carboxymethylstarch ' 10
10 Magnesium stearate 2

Tablet weight 250

Example II

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 III

Capsules of the following composition are produced:

25



10 microcrystalline cellul ose are honbgeneously m xed wi th one anot her,
si eved aMDovMereafter talc and nagnesi um stearate are adpgxegdeoobbs fina
m xture is filled into hard gelatin capsul es of suitable size. WO 01/29012

PCT/ EPOQ 09554 - 137-.C aims 1. Conpound®-of general fornmula | - -- R-H O
X NR3 5 wherein Xis a single bond or an ethynediyl groEg wperein - in
case X is a single bond, -- - R is hydrogen; hal ogen; We|l ower al kyl ;

hal o-1 ower al kyl; al koxycarbonyl ;-1ower cycl oal kyl, optionally substi t ut ed

with oxygehanhemgaﬁkntoptionalIy substituted with lower 10 alsgyl,

hal o- Iomer aé " toQalogen phenyl, optionally substituted %ith hal ogen,

hydr oxy, k@f fal o- 1 ower aIkyI | oner cycl oal kyl, or wer al koxy,

haIo-IomerMhhbaxydhnecdhﬂmﬁo styrenyl; phenyl ethyl; naphthyl34bipheny|

benzofu%anﬁg' or 5 or 6 nenbered heterocyclic ring, optionallg substit ut ed
fz yl

w t h ox0, yl oxy, benzoyl, nethanesulfonyl, .. benzenesulfo or
acetyl; --Magndésiuncstearatd s an et hynediyl group, - - - |s hydnogen | ower
al kyl, optionally substituted with hydroxy; hal yl ;. Tower
cycl oal kyl, optionally substituted with hydrox§gpﬂgagh | 158al o- | ower
al kyl, 1 ower al koxy, halo-lower alkoxy, or hal ogen; |ower cycloal kenyl,
optionally-substituted with [ ower alkyl, - -- halo-lower alkyl, |ower

al koxy, hal o-1ower al koxy, hal ogen, or oxo; |ower alkenyl; phenyl, 20

Rt L T SR T

gpt io ni';w | ymndgyitallinecellnidst atedmmoga?fquly -mixed &hthgﬁn an@&ftr, sixved YhdDXY,
enzoy enze on iva ert
but oxycar bo%{}?ﬂgf%ctag?ﬁdgﬂ u?mllncsgeraf) 10)3 i Mt ergg %F{ﬂ’g %!3 ﬁpgj ‘ﬂﬁ‘éh?ld

pyri di ne; gelatiogapsulés ufrsuntdrhlmul. yl, which are optionall y substituted by

hal ogen, - 25 cyano, nitro, azido, hydroxy, carboxy, norpholine-4-carbonyl,
carbamayl, thiocarbanmoyl, N hydroxycarbanmoyl, trinmethylsilyl-ethynyl, or
fromlower alkyl, lower alkynyl,I|ower



L riera e e riii 122 1010 - L on WO 01/29012 PCT/ EPOQ 09554 - 138
al koxy, walmrbeger al kyl, 4-1ower alkyl-piperazine-1-car pedipoohd3e’

al kyl am nocar bonyl, whi ch are optional | é substituted by am no, | ower

al I cyl am no, acyl am no, oxo, hydroxy; -4%@wer al koxy, |ower alkylthio, or
carboxy which is optionally esterified qr am dated; or a 5- nenbered
aromati c heterocycle which is opti onagg}méubst Ituted by amno, |ower 5
al kyl am no, acyl am no, oxo, hydroxy, |ower al koxy, |ower alkylthio, carboxy
which is [ optionall steritied.wth lower alkyl or am dated with | ower
al kyl ami nb &#ﬂ“&?f’q"g{m{%g’lrm&bsﬁ tuted by hydroxy, or |ower alkyl
which is optionally substituted by hal ogen, hydroxy, am no, |ower

al kyl am no, acylam no, or am dino, which is optionally substituted by

| ower al kyl, -C(NRR )=NR" (where R, R and R' are hydrogen or |ower 10
al kyl'), hydroxy, |ower al koxy, |ower alkylthipo, acyloxy, |ower

al kyl sul finyl, lower alkylsulforfy | owe oxy- | ower al kyl sul fanyl,

| ower al kyl sul fanyl, cycl oal kyl sul fi cyl oal kyl sul f onyl , hydpoxylnino,
or | ower aikoxyimno, which is option esterified or anidated, | ower

al kenyl , oxo, cyan, carbanoyl oxy, or sulf B which is optionally

substituted by lower alkyl, 15 with the proviso that, if X is a single bond
and R3 is pyridinyl , R is not hydroge‘n, or nmethyl; and their
pharmaceutical |y acceptable acid addition salts. 2. Conpounds according to
claimd, yheLgin R3 is phenyl substituted in nmeta position by cyano;

hal ogen; or 1 mdazolyl, which is optionally substituted by | ower al kyl; or
1,3 20 thiazolyl which is optionally substituted by hydroxy-| ower aIkyI

car boxy, %isasiglebpnd @rametlpaediy] grovpavbergin, 1, 2, 3-triazol yl ;-
1,2,4-triazolyl which is optionally substltuted with | ower alkyl;

tetrazol YI'; Qh chstOXR%Qinklebodl ch is optionally substituted by |ower alkyl;
3. Corrpounds according to cI alm 2, being

gl fﬁlgeg((r)l lg 1p )? r)élg?e{; gﬂig)g/éq, gro, A?gerd liaiotzl%rv]vze? alﬂ'l' le%:’cyﬂubonyHower
4-(3-Cnl %&o?ﬁ%‘&bﬁorﬁﬂ?&ﬁ%ﬂhﬁé&ﬁﬁh'wﬂgeﬁ B'édw )2l ﬁlﬁﬁﬂ?hkﬂshtuted with lower

[ 134]dfjl aéai]%ll g{l»fe;fa][lqli g‘la{l&egiélbqqyl ?p a%lfsugsumted wlﬁxr%/alggen l!;')yc{roxy,

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 groﬁp,

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 tnmethylsxlyl-ethynyl or from lower alkyl, lower alkynyl, lower



one; 3-[7-(4-Fl uoro-phenyl)-4-o0xo0-4, 5-di hydro- 3H benzo[ b]

[ 1, 4] di a»ep0ri29812/| | - benzonitrile; 30 PCT/EP00/09554

8- (4- Fl uor o- phenyl et hynyl ) - 4- (3-i m dazol o 1-yl - phenyl ) - 1, 3- di hydro- benzo
(b] [1,4] diazepin-2-one: 8- (4-Fl uoro-pHa yI et hynyl )-4-(3-]

Th111h1 1 e bR ok 1%t I biBeraAG e Doyl tops ks ERg oAt
8- (4- FI uorwhigheredptiogally S:bsdtutet byyiminoj ldwzpilkflagiine;pbpamido, oio,&rydrchgydr o-
o (4- F1 uor 35t kRt R sy, or corbopm adih i ppoogivestyrified o5 e 05 2Benzo

[b] [ 1, 4] meinbereg |amrﬁatmnh:te15cycle which is optionally substituted by amino, lower

8- (4-Fl ﬁ&ﬂ%{i %r 9 plnﬁ n%lﬁ) hy&r(oxy,llgv]vg%}koolxy,]lowef ﬁnﬁ%o, ca%lbo%cyqxlrhq 4040

benzo[ b
8- (4-FlI uoraptmmhyéswiﬁadyh)h Meﬁalkﬁtdranﬂﬂat&d wit}mdsneékydlkylimﬂrdivﬂilyhi[so- benzo

{r1 avol - 1. /FOAR,SEFGRE Rl Gory, SSoisB AR A s Ardiodalipihsitusiiby
8- (4-Fl uorlm&cpgeamyycnrew, bﬂnﬁ@JMrWamﬁu&tpﬂanﬁaMo}aﬁh&ﬂMl which.iSopticihally o-
liegzg][ ? ]rl azBQ‘Y&@Z"S'Sh"QVﬁ&ﬁ@ %ﬁmm(“’kgf;‘g_ Hifq ﬂﬂ@?dgﬁé{? WloWee: 15

8- (2, 31 fdlkd), hydivapylbiverialkdey] lowe? alkyithio Agloxy, IWVCME)‘]Mﬂﬁn)ﬂ, 13weli hydr o-
benzo[ b]

o (2- F1 uor SO BF sl oS finer ity Joweralpisskagy oxloeliylplsnyl
- 1, 3- di hy cuyoloalixglsulfdriy], }{ydﬂoxﬂrﬂinazeﬂbvveﬂalkm@xmmo, which is optionally esterified or
[21{ 2] Ej?agg Fxlﬁlut%ﬁa Frheeméer}yl ong(c%'anb cax%arrx)yf S ,3 ol_rl-stljx mog'f)‘l/hlch 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 alky; or 1,3-
20 thiazolyl which is optionally substituted by hydroxy-lower alkyl, carboxy, or -CO-NH-
(CH,);0H; 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-phenylethynyi-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-oxo-4,5-dihydro-3H-benzo{b] {1,4]diazepin-2-yl]-
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;

L



20 phenyl }-thi azol e-4-carboxylic acid;

2-{3-[7- (4W6I0m§@zphenyl) 4- oxo0- 4, 5- di hydr o- 3H benzo [ b] [ic‘f*/hp00/09554
di azepi n-2-ylj- phenyl}-4-nmethyl-thiazol e-5-carboxylic acid

(2- hydr oxy-et hyl )-am de; and 4- [3-(4,5- zget hyl -4H [ 1, 2, 4]
triazol -3-yl)-phenyl] -8-(4-fluoro- pheny -1, 3-di hydr o- benzo [b] 11, 4]

dlaze|n20ne_ %ﬁgﬂ f 1l |ohenl
opti oﬁal |y subsstﬁ'i:hpogbgvm t mﬂzl (%grgﬁﬁ&%ﬁakl ! %) pﬁg&ﬁ{/ﬁ -di %gnalol y Y

substituted wi ‘Wzﬁ diazepinidyam®. 5. Conpounds accor di ng to cl ai m 4,

bei ng 8- (4- Fl 104 R8IV netHy) Blinyl -

(2-1 mdazol - 1- yl@ ridin-4 H{? ?“ r)yff i lm?dg-ml Blﬁﬁyl) b dﬂygrazepl n- 2- one;
30 2-[7-(4-Fl MOﬁﬂﬂn Idjazepin;oong; 5- d| hydro 1H— benzo[ b] . [1, 4]

di azepi n52-yl |g. L4.(3 - -
4- (4- O(O5 /- phesn;(lllijg%l%%gnﬁyd?oﬂa?m?’gb 4 Hﬁgglﬁﬁ% lbi'l Ehenyl) -1,3-dibydro

1, 4] di azepi n- ZbW? tjllp Jdiazepin=2-ens honi tri | e: and 4-[
72 (2, 4- DT | uor g pRgR¢b phén ARyl fia 45 huskl- 51 BRAR)-1 Blaihydrg?]

di azepi n-2-yl ] '
pyri di ne- 2- carbsogelbl (1. 4diazepinPianei 111 € 11111111/111 1111 11 S WO 01/29012

PCT/ EPOO/ 095543, Z-Fﬂfb@ o g Q zSIONLR re conpounds of
any one of clal m; op enﬁ?@li har g'elz@l gg{ikﬂé@gcggﬁa egrgxm pients. 7. A

medi camaht accltﬁnmﬁbd; t»ﬂd@mnl’mZWl'febr the treatnent or prevention of acute.
and/ or chronlg:(@phllro% He)- 4(!35(9 xﬁ&ﬁﬁqk&&k&‘% rﬂ’a‘?@q?e?‘hz‘%h' zophrenla N

Al zhei mer' s di sease cognl I ve di sorders an Its
process for pr@ﬁ&‘? ﬂl wmasorm formula | as defined in claim 1 Whl ch

process c0rrprd-(sz%@.mﬁa&umnﬁ)goapﬁ%ﬂtﬁizoi-qrﬂ%@nﬂj-h,sldihydro-
benzo([b][1,4]diazepin-2-one;

15 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-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]-

20 _ phenyl}-thiazole-4-carboxylic acid; |
2-{3-[7-(4-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b}{1,4] 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-yl)-phenyl] -8-(4-fluoro-phenyl)-1,3-dihydro-
benzo[b]]1,4]diazepin-2-one.

25 4. Compounds of formula I, 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

~ 8-(4-Fluoro-phenylethynyl)-4-(2-imidazol-1-yl-pyridin-4-yl)-1,3-dihydro-
benzo[b]{1,4]diazepin-2-one;
30 2-[7-(4-Fluoro-phenyl)-4-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-yl)-pyridine-2-
carbonitrile; and
4-[7- (2 4- D1ﬂuoro-phenyl)-4-oxo 4 5-d1hydro~ H—benzo[b][l ,4])diazepin-2-yl]-

*  ppidined-cubontile Iy IIIII lllll II IIII



RXNH2 | NHY 11l with a conpound of formula IVor IVa 10 @ 0 R3.,'" O
or R3,j]I WOMIIBR |V |IVa wherein Ris ethyl or buthyl, toper/gpsnaossad of
formula Il RX\ HR3 R2 NHBoc U 15 which subsequentl|ly undergoes
deprotection of the amino group and cycti4fation, to obtain a conpound of
formula | of claim1l. 9. A conpound according to anyone of clainms 1-5,
whenever pPeghmedicaipent eanteining ong or anose semppunds ofiany one pf deimsrl tediandal ent
met hod. | ! |15Hahha£gﬁlﬁcmy dekevtdble &CéPiMé WO 01/29012 PCT/ EPOQ/ 09554 -141
10. The use of a conpound according to any one of clainms 1-5 for the

treatnment of acute and/or ghronic neurol ogical disorders includin
psychosi s, 93 o medisAmERt acconding i glaim Zfor ghesEeatmentorgpreveniongif seute eng/ ozind

menory defi cidh$onid iaeur%idﬂ;Gis@:fde{%ﬂﬁdﬁﬂing%agﬁhﬁﬁﬁgﬂﬁ%@ﬁﬁpmggHxePQd%LﬁL,m; 1

to 5 and/or one or re,of 5 their_pharieceutica ccept abl e aci
addi ti o sal t<o8pive disardessandmempw deficityedi canents for the treatment or
prevention of diseases. 12. The use according to claim1l for the treatment
or prevent BOMA Bfoca@bEprRPAHMY comiBdUNdS of foemuRl 108 'd@ﬁﬁedjinsﬂ’iiﬂlgl', %vmégxgéﬂégésgg

|

psychosi s, schizophrenig, Al zheiner's disease, cognitive sor s and
menory def i cio&aPrises reacting a compound of formula III

1
RNx NH,

NHY

with a compound of formula IV or IVa

10

> 0

o O

2K, o o ~COR
v IVa

wherein R is ethyl or buthyl, to a compound of formula II

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 9 or by an equivalent method.

Iy



10 13. The invention as herei nbefore described. 211112 I | I 11LI 11111
~li~i | | wboikedgzL M S PCT/EP00/09554

-141 -

10. The use of a compound according to any one of claims 1-5 for the treatment of acute
and/or chronic neurological disorders including psychosis, schizophrenia, Alzheimer’s
disease, cognitive disorders and memory deficits.

11. The use of one or more compounds according to claims 1 to 5 and/or one or more of
5 their pharmaceutically acceptable acid addition salts for the manufacture of
medicaments for the treatment or prevention of diseases.

12. The use according to claim 11 for the treatment or prevention of acute and/or chronic
 neurological disorders including psychosis, schizophrenia, Alzheimer’s disease,
cognitive disorders and memory deficits.

10 13. The invention as hereinbefore described. '
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