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i nvention
pyri di ne;
conpounds

to conpounds of general forrmula (1) wherein I s phenyl;
‘?ﬁ Og}aﬁ@ﬁ or thiazolyl, which are optionally sub$CI{ERO¥E9554 The
according to the present invention can be used for treating or

preventing acute and/or chronic neurol ogical disorders such as psychosis,
schi zophreni a, Al zheiner's di sease, cognitive disorders and nenory

deficits.

Benzodiazepine derivatives

The present invention relates to compounds of general formula I
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Ry Njo
) :: N= Fﬁ
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wherein
X isasingle bond or an ethynediy! group, wherein,

in case X is a single bond,

' R' is hydrogen; halogen; nitro; lower alkyl; halo-lower alkyl; alkoxycarbonyl; lower

10

20

cycloalkyl, optionally substituted with oxygen; benzoyl, optionally substituted with lower
alkyl, halo-lower alkyl, or halogen; phenyl, optionally substituted with halogen, hydroxy,
lower alkyl, halo-lower alkyl, lower cycloalkyl, or lower alkoxy, hale-lower alkoxy, or
cyano; styrenyl; phenylethyl; naphthyl; biphenyl; benzofuranyl; or 5 or 6 membered
heterocyclic ring, optionally substituted with oxo, benzyloxy, benzoyl, methanesulfonyl,
benzenesulfonyl, or acetyl;

in case X is an ethynediyl group,

R'is hydrogen; lower alkyl, optionally substituted with hydroxy; halo-lower alkyl; lower
cycloalkyl, optionally substituted with hydroxy, lower alkyl, halo-lower alkyl, lower alkoxy,
halo-lower alkoxy, or halogen; lower cycloalkenyl, optionally substituted with lower alky],
halo-lower alkyl, lower alkoxy, halo-lower alkoxy, halogen, or oxo; lower alkenyl; phenyl,
optionally substituted with halogen, lower alkyl, halo-lower alkyl, lower cycloatkyl, lower
alkoxy, halo; 5 0r 6 membered heterocyclic ring, optionally substituted with lower alkyl,
halogen, oxo, benzyloxy, benzoyl, methanesulfonyl, benzenesulfonyl, acetyl, pivaloyl, tert.
butoxycarbonyl, or tert. butylcarbonyl; or benzofuranyl;
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substituted by lower alkyl,

with the proviso that, if X is a single bond and R is pyridinyl , R' is not hydrogen, or
methyl;

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
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medicaments based on one or more compounds in accordance with the invention and

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

production of corresponding medicaments.

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

The following are examples of such compounds:

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

30 4-(3-Imidazol-1-yl-phenyl)-8-phenylethynyl-1,3-dihydro-benzo[b][1,4]diazepin-2-one;
3-{7-(4-Fluoro-phenyl)-4-ox0-4,5-dihydro-3H-benzo[b][ 1,4]diazepin—2-§l] -benzonitrile;
8-(4-Fluoro-phenylethynyl)-4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-
benzo[b}{1,4]diazepin-2-one;
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20 benzo[b][l ,4]diazepin-2-one;
2-{3-[7-(2-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b][ 1,4] diazepin~2—yl]—pheay1}-
thiazole-4-carboxylic acid; .
2-{3-[7-(4-Fluoro-phenyl)-4-0x0-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-2-yl]-phenyl}-4-
methyl-thiazole-5-carboxylic acid (2-hydroxy-ethyl}-amide; and
25  4-[3-(4,5-Dimethyl-4H-[1,2,4]triazol-3-yl)-phenyl]-8-(4-fluoro-phenyl)- 1,3-dihydro-
" benzo[b][1,4]diazepin-2-one;

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

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

35 4-(4-Oxo-7-phenylethynyl-4,5-dithydro-3H-benzo[b][1,4) diazepin-2-y!)-pyridine-2-
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[ 3-(4-net hyI-i m'dazol 1-yl)-phenyl] -1,3-dihydro- benzo [b] [ 1, 4]
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L NI R e P
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[ 7- (2-Fhi or ) 4- oxo- 4, 5-di hydr o- 3H benzo[b] [1, 4]
di azepin-2 c&ﬁ% nyI }- thi azol e- 4- car boxylic acid; -

" "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 hydrogénated
prydine, for example tetrahydropyridine, five-membered aromatic heterocycle containing

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

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

The compounds of general formula I and their pharmaceutically acceptable salts can be
manufactured according to the following methods:
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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
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NHBoc B o reflux ‘@:H
general NHEBo¢
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A =Et, By

" 15 Compounds of general formula I1, in which R', R* and X are as described above, can be
prepared according to scheme B by for example reacting a compound of general formula
I1T with a dioxinone (general formula IV) in an inert solvent like for example toluene or
Xylene at elevated temperatures, preferably between 80 °C and 160 °C.

Alternatively, compounds of general formula IT can also be prepared by for example

20 reaction of a compound of general formula III with a R-ketoester (general formula IVa), in
which R® is as described above using the same conditions as described for the reaction with
the dioxinones. '
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v DME v

reduction by (GP G):

a.) catalytic hydrogenation
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According to scheme C, compounds of general formula IIT in which R' is as described
above for compounds where X is a single bond can be prepared by different routes from

5 theiodo-compound IX, depending on the nature of R'. As shown in scheme C, the key
steps are coupling reactions of Suzuki- and Stille-type in presence or absence of
carbonmonoxide. The exact conditions for the respéctive compounds can be found in the
experimental part. |



conpound. The deprotection-cyclization step can be carried eypsipooreating
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Scheme B NH2 0A-809 tolgene ik R INOE O or R3 CO2R W Rix_AQ ONON - "Ra
NHBoc gener al B procedure | Il R=Et—SW rrpou of “ gener al
formula 11, in whi cNHR  Na@acand X ar élHys desaedbestealtove, carf DEHBpE epar ed
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exanpl e tol uene or xyle s Breaferably between 80
C and 160 C. A t'ernativelrc:%*,ﬁ'f;,f,ttc-‘:}gﬁ‘.%g%lg:aOIi ﬁ%ﬁ%@%@ﬁ?ﬁ@%@n can al so be
prepared by for exanpl e Zp & ertbid en) Bt,occoemparindrafpoyeaeral formula 111
with a B-ketoester (general fornmula IVa), in which R3 is as described
above using the sane conditions as described for the reaction with the

di oxi nones. reflux H WD 01/29012 -7- Schene C NO2 NHBoc Ix

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

5 o Scheme E
A==
. - 1
PACL(PPhy,, PPh, R ] :
C ot _—}—
THE EtOH
NHBoc €0 °C NHBoc 70°C NHBoc
had general X1 geneal IHa
procedure . : . Pprocedure
R—X G, method b
Mo S PACL(PPRy),. PPhy | ganeral

e Si—= Cul, ELN procedure

PECI(PPh,),, PPhy o F
Cul, Et;N 0°c
THF,50*C
general H
procgdure \©:N02
then -
NaOH, MeOH NHBoc

) XH

* According to scheme E, compounds of general formula IIIa in which R’ is as described
above for compounds where X is an ethynediyl group can be prepared by different routes
from the iodo-compound IX, depending on the nature of R'. As shown in Scheme E, the

10 transformation can for example be carried out

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

b) by two stepwise Sonogashira -type couplings, in which first trimethylsilyl-acetylene is
coupled to iodide IX to yield, after deprotection with sodium hydroxide in methanol, the
15 intermediate XII which then can be transformed via a second Sonogashira-type coupling



B PdCl 2(PPh3)2 general procedure Ar X, Na2CO3 or KOAC, PdCR4H#ti2na4

di oxane, &&00 ﬁg rzhen 00 CVNXRABOH)2 Pd(Il')-salt, PPh3 _base general
procedur e A Pd(PPh3) 4 NHBoc i general procedure E NEET R8540
NHBoc reduction by (GP Q: a.) catalytic diydrogenation wth Pd' C or
Raney- Ni

with the appropriate reactant R'-I, R'-Br or R'-OS0,CF; and reduction of the nitro group
to the desired compounds.

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

Scheme F
i MgCL, Et,N
)OL methed a) K,,o.)-’\/cozn' CH,CN 0
RS R . R = Et, But . RQJK/COZR'
method b) a )
R = Cl, OH, OMe, OEt )Loam LDA LiOBut IVa

R =H, Et, But

method ¢ ;
) Me,Si0,C._CO,SiMe, 1-)21—;312- itsg fc?)HaCN
or2.) Bulj, Et;

general
procedure
H

T

o method a) isopropenylacetate ><
,Lk/co R 9
R® 2

conc. H,S0,
5,7
method b} TFAA, TFA, acetcne R O
1Va
v
R =H, But general '
procedure
5 J

According to Scheme F, the dioxinones and 8-keto esters building blocks with the general
formula IV and IVa can be prepared by methods known to someone skilled in the art from
the corresponding carboxylic acid derivatives R>-COR, i.e. free acids, methyl or ethyl esters
and acid chlorides. The exact conditions for the corresponding compounds can be found

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:



b.) SnCL 2H2O c.) Zn, NH Cl1 According to scheme C, conpoundss ghrigener al
formul a I# hg V\/m ch RL is as described above for conpounds where X is a
single bo P B0 prepared by different routes fromb5 thePCEESIGEAFHOUN

| X, depending on the nature of Rl. As sh in schene C, the key steps are
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car bonnonoxi de. The exact conditions f%g% respective conpounds can be
found in the experinmental part 15 Apr 4 PCT/ EPO0/ 0954 kB(Ow CQ,
Pdcl 2( PPh3)2 (Bu3Sn)2 \ K2CO3 Pd(PPh)4 ardsole toluene, 60 C 15 April 2004
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The exact conditions for the respective compounds can be found in the experimental part.

Still another way to prepare compounds of general formula I is the reaction of 4-aryl-8-

5 iodo-1,3-dibydro-benzo[b]]1,4]diazepin-2-ones (General formula Id, Synthetic Scheme
H) with alkynes of general formula R!-C=C-, in which R! has the meaning as described
above, in a Sonogashira-coupling.

Scheme H
R1—==
H O PdCL{PPh,),, PPh Rl
I N CulLEWN = N-¢®
\Q THF, DMF - N=
Ha 60-80°C Ra
generzal
progedure . 1
F

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

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

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

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



| X PdC12( PPh,J2, PPh3 02 Cul,

77 C the
met hod c:
procedure
procedure

DVAP, THF; fl) TFA, DCM O C THF 60C §ER&PA/09554
F Me35i  PdC 2(PPh3)2, PPh3 Quh;_.Et3N THF, 50 C general
F then NaOH, MeOH R X PdCs(PPh3)2, PPh3 Cul. EtON TKF 60
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chorea, ALS, dementia caused by AIDS, eye injuries, retinopathy, idiopathic parkinsonism
or parkinsonism caused by medicaments as well as conditions which lead to glutamate-
deficient functions, such as e.g. muscle spasms, convulsions, migraine, utinary
incontinence, nicotine addiction, psychoses, opiate addiction, anxiety, vomiting, dyskinesia

and depression.

The compounds of formula I 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,
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
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
of soft gelatin capsules. Suitable carriers for the production of solutions and syrups are, for
example, water, polyols, sucrose, invert sugar, glucose and the like. Adjuvants, such as'
alcohols, polyols, glycerol, vegetable oils and the like, can be used for aqueous injection
solutions of water-soluble salts of compounds of formula I, but as a rule are not necessary.
Suitable carriers for suppositories aré, for example, natural or hardened oils, waxes, fats,

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.

As mentioned earlier, medicaments containing one or more compounds of formula I ora
pharmaceutically acceptable salt thereof and a therapeutically inert excipient are also an
object of the present invention, as is a process for the production of such medicaments
which comprises bringing one or more compounds of formula [ or pharmaceutically
acceptable salts thereof and, if desired, one or more other therapeutically valuable

EL3N NH2 GP A, nethod a: di pfpﬁﬂﬁ@g@4 Et OAc,
E}g%@ A net hod b: Boc20O, Cs2CO3, 2-butanone, 52 C GP A,
AL

C
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10 transformation can for exanple be carri ed out a) by directly attach| ng

the R -al kysiBthides ﬁ%@%t% &t ddshge ﬁrxgqagqu% rtlé/ SEmof est(%nlbaéaggﬁaﬂlgl r?e&,p e

the reduction_of the nitro group” or epW| se
coupl i ngs, GaFriskhi ch first trinet hyl si I yl - acetyl ene is coupled to iodide I X
to yield, after deprotection with sodi um hydroxi de in nmethanol, the 15

di 2
Sonogashi r e iyse %ﬁf"f‘ﬁ AR BT W R Polib S 1 BB W il o
-rrsg CE 78 Crﬁﬁgmms g»p@c Pertieu (;Ica;s@clmegtrneﬂl , the effRctiBr dosagdfor CBOBCPAreatital
uct i
condi ti %sqf or ?ﬁgﬂl‘%%gp%g‘?%eo Q:lo%r?oo%n% é&&&ﬂg%ﬁ&%&?ﬁﬁ I@E‘@%@?Xhﬁﬂ% al
part. Schermseferred for@ll of tht indivationdesaribgCTRe d4ity3Mdsagesbhen adlt heinafBains
CH3CN R - v%%hn@%"‘f’o g&%%ﬁ%ly'ﬂg Ded) 0. 4936 %c[\)é(r:@z)? pl}/gt%ra]bl)) belfween 7a t&3 N

CH3CN or2
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The present invention relates also to the use of compounds of formula I and of
10 pharmaceutically acceptable salts thereof for the production of medicaments, especially for

the control or prevention of acute and/or chronic neurological disorders of the
aforementioned kind.

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

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

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

some specific pKi values of preferred compounds

Compound Ki mGlu2 (uM)

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

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

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

3-{7-(4-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H- 0.055
benzo[b]}[1,4])diazepin-2-yl]-benzonitrile
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Anot her syrthetlc route to prepare corrpounds of genercll formula Ic, in

which R andg: 7 PARKECE Tombove-anrd—RS—Ts—=

phenyl - car ho ami de 0 general’ formila 5, in whichO4%nd R5 are

hydr ogen, | d\b@ﬁﬂé‘lll@ydlbd)’ﬂrqahefﬁﬂ&]ﬁ54]td®@epmi oherm a mor phol i no-resijdue or a

N- net hyl - pilperazine.is outlined in scheme G 15 April |2004 WO 01/29012 -10

Scheme G H 8- (F2Ffaoto-phefiylethynyl)-4-(2-imidazol- 1-yl-pyridin-4- 0.004
y1)-1,3-dihydro-benzo{b][1,4]diazepin-2-one
8-(4-Fluoro-phenyl)-4-[3-(4-methyl-imidazol-1-yl)- 0.016
phenyl]-1,3-dihydro-benzo[b][1,4]diazepin-2-one
8- (4—Fluoro-2—methylfp_henyl)-f&-(3-irnidazol— 1-yl-phenyl)- 0.050
1,3-dihydro-benzo[b][1,4]diazepin-2-one '
8-(4-Fluoro-2-hydroxy-phenyl)-4-(3-imidazol- 1-yl- 0.170
phenyl)-1,3-dihydro-benzo[b][1,4]diazepin-2-one -
2-[7-{4-Fluoro-phenyl)-4-oxo-4,5-dihydro-1H- 0.250
benzo[b][1,4]diazepin-2-yl]-thiophene-3-carbonitrile
8-(4-Fluoro-phenylethynyl)-4-(3-tetrazol- 1-yl-phenyl)-1,3- 0.036
dihydro-benzo[b){1,4]diazepin-2-one
4-(4-Oxo-7-phenylethynyl-4,5-dihydro-3H- 0.039
benzo[b]{1,4)diazepin-2-yl)-pyridine-2-carbonitrile
4-[7-(2,4-Difluoro-phenyl)-4-ox0-4,5-dthydro-3H- 0.026
benzo[b]{1,4]diazepin-2-yl]-pyridine-2-carbonitrile
8-(2-Fluoro-phenyl)-4-(3-[1,2,3]triazol- 1-yl-phenyl)-1,3- 0.008
dihydro-benzo[b][1,4]diazepin-2-one
8-(4-Fluoro-phenyl}-4-[3-(3-methyl-isoxazol-5-yl)-phenyl]- 0.289
1,3-dihydro-benzo[b]}[1,4]diazepin-2-one
8-(2,4-Difluoro-phenyl)-4-(3-[1,2,3]triazol- 1-yl-phenyl)- 0.010
1,3-dihydro-benzo{b][1,4}diazepin-2-one
8-(2-Fluoro-phenyl)-4-(2-imidazol-1-yl-thiazol-4-yl)-1,3- 0.298

dihydro-benzo[b}{1,4]diazepin-2-one

formula IV and | Va can be
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acid.

2-{3-[7-(4-Fluoro-phenyl})-4-ox0-4,5-dihydro-3H- 0.049
benzo[b][1,4]diazepin-2-yl]-phenyl}-4-methyl-thiazole-5-
carboxylic acid (2-hydroxy-ethyl)-amide

4-[3-(4,5-Dimethyl-4H-[1,2,4]triazol-3-y1)-phenyl]-8-(4- 0.108
fluoro-phenyl}-1,3-dihydro-benzo[b}[1,4]diazepin-2-one

[’H1-1Y354740 binding on mGlu?2 transfected CHO cell membranes

Transfection and cell culture

¢DNA encoding the rat mGlu2 receptor protein in pBluescript I was obtained from Prof.
5  S. Nakanishi (Kyoto, Japan), and subcloned into the eukaryotic expression vector pcDNA
- J-amp from Invitrogen (NV Leek, The Netherlands). This vector construct (pcDimGRZ)
was co-transfected with a psvNeo plasmid encoding the gene for neomycin resistance, into
CHO cells by a modified calcium phosphate method described by Chen & Okayama
. (1988). The-cells were maintained in Dulbecco’s Modified Eagle medium with reduced L-
10 glutamine (2mM final concentration) and 10% dialysed foetal calf serum from Gibco BRL
(Basel, Switzerland). Selection was made in the presence of G-418 (1000 ug/ml final).
Clones were identified by reverse transcription of 5pg total RNA, followed by PCR using
mGlu2 receptor specific primers 5’-atcactgcttgggtttctggeactg-3° and 5'-
agcatcactgtgeptgacataggage-3’ in 60mM Tris HCl (pH 10), 15mM (NH,),504, 2 mM
15 MgCly, 25 units/ml Taq Polymerase with 30 cycles annealing at 60°C for 1 min., extension
at 72°C for 30s, and 1 min. 95°C denaturation.

Membrane preparation
Cells, cultured as above, were harvested and washed three times with cold PBS and frozen
at -80°C. The pellet was resuspended in cold 20 mM HEPES-NaOH buffer containing 10
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coated t ablﬁﬁeseﬁd’e@ﬂ%ﬁﬁous%n@ﬁ{tﬁtﬁﬂg Kéoﬁhﬁbéﬁa tb B@&?&Heﬁouow#ﬁhbons

enul si ons or suspensi ons However , I- stration can

ef fect ed r dBeubatigns, membraneswese ﬁBW@m%%m@mrbGF£ glagy filyes filtansand Maghede . g.
in the formghed BirR eIV ARL HEE&”%H§P ifFUIRE g%s%eas&fegﬁg&éwg{éﬂcwﬂo

phar maceuti cal Icg/gacce table salts t proces

phar maceut iR4RGG T EFPCRE dlogbis - Mﬂf&@aﬁﬁft ef g filtersristd plastidwialpeasdrivingon  of
I's phar @?C%tmtna&ﬁpgdlasamuohaﬂ;ﬁwwr %uﬁﬁ?sﬁ}?% %@ \é%dsle%% r

thereof, talc, stearic.acid or its salts an

exanpl e, advasmsaswad by dayidsintllaiprinsa Triveark @500 BReoynter (Packards Zarighhar d
gel atin capsifedandyui table carriers for soft gelatin capsules are, for
exanpl e, vegetable oils, waxes, fats, senm -solid and liquid polyols and the
l'i ke; dependlng on the nature of the active substance no carriers are,
however , #Pyalysiquired in the case 20 of soft gelatin capsul es. Suitable

carriers f OrheliIRILRIRMEvds WrOfitt&Pvith 2 FHEr PREmENF 1R EtiReBuatldd 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



exanmpl e, water, polyols, sucrose, invert sugar, glucose andig Rgrildokg.

Adj uvant s 61’3% @S al cohol s, polyols, glycerol, vegetable oils and the
like, can"B5e"{&Y for aqueous injection solutions of watePCE@PAYINSSalts
of conpounds of formula I, but as a rule gre not necessary. Suitable
carriers for suppositories are, for exanple, natural or hardened oils,

waxes, fat Svas parifiedby siliddid cOundn SHtbfhalBl ARy Wit LR E O AL 1o %il'aa glgld(:tiiiioggi

t he pharnmaceutical preparations can confarn’preservatives, s zers,
st abi | | zer ¢;nigerRhangl xgebamic agihied - putghester sy pellavesodid. col or ant s,
flavorants, salts for varying the osnotic pressure, buffers, masking
agents or amdthexbdants. They can also contain still other therapeutically
val uabl e substances. 30 As nentioned earlier, nmedicanents containing one or
nore conpo la.l or a pharmaceutically acceptable salt thereof

ds of for . C :
and a _therigém%‘émfr{hu%-ﬂ?d%%@ﬂtﬁ@wnea(ﬂ@ _aua@l)angl cesispmmrhomate (85 5iged&ht
i nventi an, nafiol) $n &- MDA 7APMLY Has RFGAHELIARA QToRHE °§rgg%hw C@ &gém' ch

conprises bringing.one or nore_conpounds _of fornula Ically
p ,

accept abl e "¥BPY in Eriurtaraned A mly ape therenltingrmiureiasstiotedeat 52 A6 fonRsh. iTal | y
val uabl e 15:@ititas gﬁgﬂve&@&aﬁg%ﬁ r&3fdlle 5RO @{eg%ftﬁth a Qr%ct%?@iffl?{/& ;ﬁ:‘#gi rpf,? a

ether with one or nore erapeutic r

gal eni cal dosage formt'ogj k

carriers. %‘ib’g"@ié%ﬂ:ﬁ% #ed gxtctes withherent (hi<i590 anld. Bht kombined bexane layre
fitted 10 LWASwhid it Bline (200 WAT)SHRMIS gL ib1E 352 r PREL S AL A Xifh h%(g?ggfb%r al,
the effectivy g]isag .faor oral or parenteral admnistration'1s be en

0. 01- 20!y Pg/ A gompined hexapsdayses weregiried oper SRy ftaredraidthe sevaftarased f or
al | of therdhgiedat vofisurd €S &k " ' . of . I n bei ng
wei ghi ng 76 kg accordi ngféglllieggﬁgfﬁﬁg@?ﬁgﬁ%ﬁegrgyﬁglgggaﬁﬁﬂe erably
between 7 Sh@m2pogyaplay U@P){"GWE/EF%C@ eve the (nipdnt-oitra-phenybscabamicarid he

use of conmgrmylggtefggmmgwlsog&d of 10 pharnmaceutically acceptable salts
t hereof for the production of nedicanments, especially for the control or

prevention ﬁf acﬁute and/ or chroni c neurol ogi cal disorders of the
af orenent i tnd. The conpounds of the present invention are group
Il mMd u receptor antagonists as determ ned using the assay descri bed by

Cart nelis eToalsolufiBh ofthe Al P&RroantBR 550 224 S)) and M?l%@@ 10 mmol) in
THEF (1000 ml) at 23 °C was dropwise added within 70 min a solution of Boc,O (246 g,
1128 mmol) in THF (500 mL) and stirring was continned at 23 °C for 75 min. The entire
mixture was evaporated to dryness and dried at HV to leave a dark brown solid (253.59 g).
This material was dissolved in DCM (1100 mL), cooled to 0 °C and TFA (84 mlL, 1100
20 mmol) wasadded dropwise. The mixture was stirred at 0 °C for 2 h, poured intc.; icecold
sat. NaHCO3-sol., extracted with DCM, washed with brine and dried over MgSO4.
Removal of the solvent in vacuum left a dark brown solid (199.71 g) which was coated on
. silica gel and purified by silica gel column chromatography with hexane/EtOAc to give the
(4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester as a yellow solid.

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

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

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



The conpounds show activities, as neasured in the assay des¢shhadobgl ow, of
50 pM or “)Oe(flﬁ 01Eypl cally 3 M or less, and ideally of 0.5 gM or less. In
the tabl e Del'Ga Are described some specific pKi val ues of PRFEPUVIEH
conpounds ConpoundKi nmd u2 (M 3-(7-10dgy4-0x0-4,5-di hydro-3Hbenzo [b] [
1, 4] diazepin-2-0.017 yl)-benzonitrile

4-( 3- Chl ormm@y‘gglo)w;)ﬁ@rmLﬁdynyl 1, 3-di hydro-0. 040 benzo [b] [ 1,4]
di azepi n- 2- one 4- (3 Im dazol - 1-yl - phenyl) - 8- phenyl et hynyl - 1, 3-di hydr o- 0. 006

benzo [ b] ‘ 1, ﬁ! di azepi n- 2- one
3-[7-(4-Fl nyl ) - 4- oxo- 4, 5- di hydr o- 3H 0. 055 benzo[b] [ 1, 4]
di azepin-2-yl] -benzonitrile 15 April 2004 WD 01129012 - 13 PCT/ EP0O0/ 09554

8- (4- Fl uor g Bp hifiy! pheflyl|-2aibairi@Zd terd-bdtylRiepy! ) - 0. 004
1, 3-di hydr?beﬁiza%?b] 11:)41:T3 d?azepl n- o?nee 7 i

[
o (0 v bor g ghen et oy oL T Sl 9 000 i e
8I §4lFI3 agrﬁ]de&heﬂ%Mﬂmegmﬁl) , 4l dwed By @@z@lenﬂmthmrm(tn i Qccggﬁno gta 3he4
| r enzo aze uor o- en - 4-
)[/3 (4- et h nef PEsor e‘%(fgftil“g ‘E#Erkﬂd]fﬁ benzo[b]y[l 4]

di azepi n- 2- one 8-
(4- FI uor o- RESTENBOEMENY| ) - 4- (3-i i dazol - 1-y|-pheny|)-0.050
1, 3-di hydro-benzo[b] [ 1, 4] diazepin-2-one

8- (4-Fl uorg-az- Rggﬁoxy- phenyl )-4-(3-imdazol- |-yl-0.170

phenyl)-1 o-benzo [b] [ 1,4] diazepin-2-one 2-

[ 7- (4- Fl uor o- phenyl ) - 4- oxo-4,5-di hydro- | H0.250 benzo [b] [ 1, 4]
di azepi n- 2(4yCiclepropyiphaites-phemy hoarbimid aeid tert.-butyl ester.

8- (4- Fl uor o- phenyl et hynyl )-4-(3-tetrazol -1 -yl -phenyl)-1, 3-0.036

di hydrqgb eplzeBarQQ krom 4 c?‘llogfo%?faf | B56: %enyla.mme prepared from nitration of N-(4-
cyclopropyl-phenyl)-acetamide (CAS-No. [63649-64- 9] with 65% HNO; in Ac;O and
subsequent saponification with 6N NaOH in refluxing dioxane) by reaction with Boc,O
and cat. DMAP in THEF, followed by treatment with TFA in CH,Cl; according to the
general procedure A (method c). Obtained as an orange liquid (2.33 g).

15 MS (EI) 278 (M™).

General procedure B {Synthetic Scheme C)

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

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

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



4- (4- Oxo- 7- phenyl et hynyl - 4, 5-di hydr o- 3H 0. 039 benzo][ b] 15 April 2004
[1,4]diazgﬁiﬂgz-yl)-pyridine-2-carbonitri|e 4-

[7-(2,4-Di #81%henyl ) - 4- oxo- 4, 5- di hydr o- 3H 0. 026 benzo[ BFT[EP00/09554
1, 4] di azepi n-2-yl ] -pyridine-2-carbonitrilg

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

di hydr o- bepzgl.bik i1, 4] di azepi n- 2- one

8- (4- Fl uoro-phenyT) - 4-[ 3- (3- et hyl -i soxazol -5-yl ) -phenyl ]-0. 289

1, 3-di hydro-benzo[ b] [1, 4] di azepi n-2-one

8- (2, 4- Di f {4dviethpreAynifrosbipReryi-4zyl Bicerbramicdcid teyt.-buhd ested.- 0. 010

1, 3-di hydro-benzo[ b] [ 1, 4]di azepi n-2-o0ne

8- ( 2- Fl uor prdphgad-dm42iad Bl ol d <l = fahi a4y ) -1y 3

di hydr o- ok [b] [anfftitg%‘iﬁ g]zlgg‘i%(r)éhz%“g{e“% Z?‘%‘ﬁ%o%‘%%ﬁgi%g@le Afjand
PCTJEPOQ 0$9methoxyphenylboronic acid according to the general procedure B. Obtained as a yellow
8-(2, 3-Bi fiqipr@sp yl)-4-(3-[1,2,3]triazol -1-yl -phenyl)-0.013

1, 3-di hydr o- benzo ] [1,4] diazepin-2-one

8- (2-Fl uoro-phenyl )-4-[ 3-(4-hydroxynet hyl -t hi azol - 2-yl )-0. 016

phenyl ] - l,MS&IWﬁ?%ﬁ ﬁfé*ri‘@[]bPP[lﬂh}él %zepi n- 2- one.

2-13-[7-(2-Fl uoro-phenyl ) - 4- oxo- 4, 5-di hydro-3H 0. 016 benzo [b ] [ 1, 4]

di azepi n- ngggldjplemenyl }-thiazol e-4-carboxylic acid.

2-13-[7-(4-Fl uoro-phenyl) - 4-o0xo0-4, 5-di hydro- 3H 0. 049 benzo[ b]

[1, 4] di azepj p-2-yl ]-pheny] }-4-met hyl -t hj azol e-5- carboxylic acid

( 2- hydr ox& H&?%:Mﬁ’énﬁ- k-ph n@b:@!ﬁ%t&ﬁwm@uw ester, 4]

triazol -3-yl)-phenyl] -8- (4-0.108 fluoro-phenyl)-1, 3-di hydro-benzo [b ]
[1,41 di azPyepared favie (4-3do-2- 364 HHRnl) Reibachi Q1B d2-ButARSEE Ot @ i R F 844
nenbran&s Jransfection.and,cell .culture c encodi ng_t he rat u2-
recept &f prOrSPRERSROMBIC RIS ArOFding todhe 85REta! Prodedure B Phitined a5 agellnmieahid shi
(Kyoto, japasmg)and subcloned into the eukaryotic expression vector pcDNA

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 A1) and
4-ethylbenzene boronic acid according to the general procedure B. Obtained as an orange
solid (689 mg).

MS (EI) 343 [(M+H)"]; mp 94-99 °C.

25 Example B5

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



| -anp fromlnvitrogen (NV Leek, The Netherlands). This vectyagfnabguct
(pchrrGRZiV i‘\@s co-transfected with a psvNeo plasm d encodi ng the gene for
neomyci n PeeP¥P8Hce, into CHO cells by a nodified cal ci unPERESHHERE et hod
descri bed by Chen & Ckayama (1988). The jgells were-maintained in

Dul becco's Modified Eagle nmediumw th reduced L 10 gl utam ne (2nM fi nal

concent r at ipg@adaradg | caS®d chi f
Swi t zer | and) gl)’aéel egﬂﬁﬁ&iﬂﬁn@eﬁ?ﬁi@ <:ea E@elsC gﬁi((:itetg% 5@4%4}8%%5# Pfﬁ@ﬁ

final). OBy erel) andphenyiprayicrsiddpiems HAQ mmel) poiordmgsg ﬂmearerahNA

fol l owed byrB&ddukss r@btaﬁﬁi'ﬂ?aﬁﬁﬁﬁ@}eﬁBw%Qﬁ&[édO‘}n [imers .
5' -atcactgCttgggtttctggcactg-3' ~and 5 - agcat cact gt gggt ggcat aggage-3' in

60nMM Tri s HClé H 10 15mM (NH4% 2S04, 2 nM 15 MyCl2, 25 unitslm Taq

Pol yr ner as MW 336 (M) b ez 1 Erh2kiG-ng at 60C for 1 nin., extension at 72C
for 30s, and | mn. 95C denaturation. Menbrane prepar at| on Cells, cultured
as above; m&#gested and washed three tinmes with cold PBS and frozen
at -80C. The pellet was resuspended in cold 20 nmM HEPES- NaOH buf f er

cont ai ni ng il 1129012 PCT/ EPOO/ 09554 -15 nM EDTA (pH
7.4), and ﬁ%??dﬁ@h?@@& “Tfe 0*5“&\5%{ @Nceﬂﬁﬁgﬁaéqt@éﬂeka Littau,
Switzerland) for 10s at 10 OOOrpm After centrifugation for 30 mn. at 4C

the pel | et Pegaredisinegd-ioa6-2-mitioRp 1)samanlsxu&élarten E@(Mérhplﬁgllgiaﬂ@ v
HEPES- NaCOH buf ffh conta ni ng@{' EDT f(#)ljt‘ rotein content
measured us¥RGT 8@:‘%?% aG50] %%m(\eﬂ@ﬁ%% tRY é%@aq%h@meé\ﬁsta%’?‘fr&?d?h | ng
bovi ne ser 833mglm n as standard. [3H]-LY354740 binding After thaw ng, the
menbr anes were resuspended in cold 50mM Tris-HCI buffer containing 2 nmM

C12 f T trati f
the  monbr MeRSPRSTIBkOn apd OB N By 15-IIE01 « on exper mont <
were performed 10 with nmenbranes incubated with 10 nM [ 3H] -LY354740 at room

t enper at ur Exafmple B7 hour, in presence of various concentrations of the
conpound to be tested. Foll ow ng the incubations, nmenbranes were filtered

onto V\hat gﬁﬁ‘o f_ -2fﬂ1ﬁ-‘8 &rl%%?oaﬁﬂ&é"@? g)rae#ﬁrres with cold

bi ndi ng bu cific was rreasur & presence of 10 pM
DCGN(TOCRISNO 0975) After transfer of the filters into plastic vials
cont ai ni ngPreparel fromdr-iofe2nmitrgephingbi cathamiiaeéid tert Hhrityl dsfead Exarnple Ad) andh,

Swi t zer | ang)p, JHG 18 F8hRACH Atkdiing to the general procedure B, Obtained as a yellow foam
15 (1.0 g).

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

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

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

Example BS

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



was measured by liquid scintillation in a Tri-Carb 2500 TR oA €604
(Packard, bis %@ Switzerland). Data anal ysis. The i nhi bi t| on_curves were
fitted wit our parameter |ogistic equation giving | C5OPCHEPGFES, and
Hi |l coeffici ents. EXAMPLES General procegure A (Synthetic Schene D):
Preparation of (4-iodo-2-nitro-phenyl)-carbanmic acid ter-t.-butyl esters

from 4-i odpre;:areal ﬁdrﬁwlbwg%ntrafpﬂvﬁgl@qﬂrb%mmaad 8ot -Lﬂdrﬁrbs@f: (ﬁ:&&?ﬁéﬁ??&é 4.1

m., 34.1 in Et C.was added a solution

4-i odo- 2- m%%?ﬂf?mﬁgwg?eszmmmp AcEreyedipg oo tisanma) progadunefe Obwiredr e
was heat edagﬁéﬁﬁ%@bhﬁqsgiﬁlbl The sol vent was renoved in vacuumto | eave a
brown solid, which was triturated with hot hexane (200 nL). The solid

mat eri al t ff and the filtrate was concentrated under
reduced p?@@sag@ Ji‘% ﬁéﬁ'@@ i @ Yar¥74C- i odo- 2- ni t rophenyl i socyanate as a
yellow solid. This material was refluxed in a mxture of excess tert.-BuCOH

in CH2Cs2 EgimpleBih. Renoval of the solvent left an orange solid which 15
April 2004 WO 01/29012 PCT/ EPOO/ 09554 -16 was purified by silica gel

27l U1 o phhy PR B R PRER 4 BNCSai O Gromou eBeyel | ow sol id. Mt hod b

To a m xture of the 4-iodo-2- nltroanlllne (142 mml) and ceS| um car bonat e
(55.5 ¢, 1Pfepafedirooh (4-icdo22 biitraspbreylf-C4Ba ko aciberCibapyi e§t@r BhIAAFPANd | ON

of Boc20 ( ano 170 rrL) resul tin

m xt ur e % %PF%F&%F%P%%@P@F%H% “rﬂéegg &e@ Q&%Eﬁ 5P x»s%en'um
t he resi dusolids(d.48gated with a m xture of H20 (240 m.) and MeOH (240 nl)
and extracted with hexane (3 X 500 m_) The conbi ned hexane | ayer was

washed t ueous | ayers were reextracted with
hexane ?‘30%15%§%3(12[2& flfgﬁ ﬂé@ lﬁgx he |layers were dried over MgSO4,
filtered and the solvent was renoved in vacuumto give an orange solid,
whi ch was Bxample 8l by silica gel colum chronmtography with hexane/ Et OAc
to give the (4-iodo-2-nitro-phenyl)-carbamc acid
(3'-Fluoro-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

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

MS (ISN) 331 [(M-H)']; mp 93-96 °C.
Example B12
(4'-Fluoro-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

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

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

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



tert. -butyI ester as a yellow solid. Method ¢ 15 To a sol utisnnpmfzoojpe

4 |odo 2- w d’ﬁg&léllne (550 mmol) and DVAP (1.22 g, 10 mmlg |n THE (1000
at 23 ropwi se added within 70 mn a solution of PELE B/P5He g,

1128 mml) in THE (500 nL) and stirring _was continued at 23 Cfor 75 mn.

The entire mxture was evaporated to dryness and dried at HV to | eave a

dark br ownssplorétafhd vp fediion WS BiR! ALIBECHBRAUOSAURH L POHOIAGD )

cooled to 0O C and 84 rnL, 1100 xture
was stirr eélméf“me@epéhwhowﬂsbwaebnz i the lgcreerdl Rroceshire BNQbEOB:d12 yellow
extracted y washed with brine and dried over MpSO4. Renoval of the
sol vent in vacuu eft a dark brown solid (199.71 g) which was coated on
silica gel and ur| fied by silica gel columm chronatography with

hexane/ Et O ¢ &@1Dhe ~ (4-i odo-2-nitro-phenyl)-carbam ¢ acid tert.-butyl
ester as a yell ow solid. 25 Exanple Al (4-1o0do-2-nitro-phenyl)-carbamc

acid tegt. E%Mgmgt er. Prepared the isocyanate from 4-iodo-2-nitroaniline
(12.0 g, 4 ; prepared from2- nitroaniline according to Wl son, J.

Geral d Hu- FredéH%g Aust. J. Chem 1983, 36, 2317-25; CAS-No.

[ 20691- 72- 7H%FP & 01(?43111%9ﬁnp}@wlx‘iwi?mayﬁamlcemet@rt(-b5ty1 gterpl ) |
followed by treatnent with tert. -BuO—| (12 m) in CHC 2 (60 nl) accordl ng
to the gePgpatedddas eLisdd-ArfityB! rbgaﬁ@ada@tﬂeraamﬁy%@u 1 Ay §:d23 g,

82 %. 15 |I 2004 V\D%%JZ EPOO/O 554 -17 90 (

92-94 C. -¢-pethegym Bﬂ??ﬁw@z onip2HA HVP}’-CeéafFQiaﬁﬂém&%Q 4- ﬂt@r@- : but yl

ester. Pr epﬁemd:qﬁmﬁb )b@:&@h@@As%onwzrzgwalsmréa%%nwﬂm L3649 643 ) by

reaction i'g B@E and DI\/AP i.n THF, by treatment with TFA
V\%’ YEYPhEFeriEn

in cH2adP2 qnf i Me) sﬁfléé‘é%fe%‘-'nAh(’%ﬂw aggordigsita thegengms! o

yel | ow oi | pfokéduke 8) ObdMinddds)a BOWw(MEd (0.53 @l e A3
(4-Cycl opropyl -2-ni tro-phenyl) -car bamc acid tert.-butyl ester. 10 Prepared

from 4- cycmp&ﬁ%5 &/Pnl tro- phenyl am ne prepared fromnitrati on of N-(4-

Example B15
(2',4'-Diffuoro-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

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

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

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

MS (ISN) 361 [(M-H)']; mp 65-68 °C.

25 Example B17

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



cycl opropyl - phenyl) -acet am de (CAS-No. [63649-64-9] with 651’{9):5@00@ Ac20
and SUbSW‘ﬁ% @aponl fication with 6N NaCH i n refl uxing di oxan 3
reaction Wi 40 and cat. DMAP in THF, followed by treRERERP '%P?‘h TFA
in CH2Cl2 according to the general pr oq%ure A (method c). Ootained as an
orange liquid (2.33 g). 15 M5 (El) 278 (M'). General procedure B

(Synt het i cPRphrderdzh (PrieRADHiireD h@ﬁ 16 AafHartic acla ltért ChRPRBMer T EGH AR Faie! d

tert.-buty| esters by di ect Suz oupl i ng

(4-i odo- 2- ‘Jnﬁt‘f‘ﬁ ﬁwpe cPEingfe e@ﬁvwg@s@%e%%ta&msﬂ%@omc
aci ds. 20 wewsolia €285 yhe (4 i odo- 2-nitro-phenyl)-carbamc acid
Cert.-butyl ester (3.0 the arylboronic acid (4.5 mmol) and

PdC12( PPh refluxed in 1,4-dioxane (25 nlL) and 2M
I\Ia2003-so|3124%(é®?f{%/?(f/@%a“?’@rlﬁét&vely with 1M NaHOGB-sol . (7.5 nmi), LiCl
(6.0 mmol) and (Ph3P)4Pd (3 nol% in DVE (30 nmL); also possible with Et3N
(9.0 mpl )ExarisléOAg) 2 (3 nol %9, PPh3 (6 nol% in DWVF (10 nL).at 100 C}
until tic indicated 25 corrpl ete conversion of the iodide. The m xture was

transferre nto.a s in unnel H20 s added and the
pr oduct wa@ %%ZPQ'H?B' g ' té‘?ﬁg?“y -CREPRIRLC W% R FSter- The conbi ned
organic |l ayers were washed with brine (50 nL) and dried over Na2SO4.
Renoval ofPrepared dtore m-iédﬂ‘-n—rx‘irmpdi\myl)-esfbduﬂc achbteeh-Ba ebtief (ExdaBblOF1Pddd ca

gel colu ch tography. w t Lohe e/et er o exane/ Et OAc to
gi ve thewb 8@5&5’8%5%%%%:3 aicF T @%ﬁ%@@?‘%éﬁg@m 884" _ 28
Exanpl e B drafgeé sdlidt(moXyng3- ni t r o- bi phenyl - 4 yI )-carbam c acid tert.-butyl
ester. Prepared from (4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl

ester ( I L A-oet.hgxyphenyl boronic acid according to the
gener allpfﬁ@égﬁghéﬁ&?gilﬁgﬂgzga yellow 5 solid (637 ng). M5 (ISN) 343
[(MH']; np 107-109 C. Exanple B2

(2-Ni tro- £ExamploBa®- 3-y| - phenyl )-carbamic acid.tert.-butyl ester. Prepared
from (4-iodo-2-nitro-phenyl)-carbanm c acid tent.-butyl ester (Exanple Al)

and 10 3-@hi %Rﬁ%‘?@%r oSbiBfib}i- m%%a&& Lid e S @, Procedure B.

bt ai ned as

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

MS (ISN) 349 {(M~H)‘]; mp 93 °C.

General procedure C (Synthetic Scheme C)

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

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

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



(326 mg). M5 (ISN) 319 [(MH-]. Exanple B3 15 April 2004
(4- Furan Qldlgg%gltro-phenyl)-car bam c acid tert.-butyl ester. 15 Prepared

from(4-io tro-phenyl)-carbam c acid tert.-butyl est%ﬁ:T’F@?éﬂs?ﬁ e Al)
and furan-2-boronic acid according to ti@.general procedure B. btained as
an orange solid (282 ng). Ms (El) 304 (M"); np 169-172 C. Exanple B4 20
(4'-Ethyl- &mad:ted)wliﬂlrﬂnbanoh' EdOxt I3 = 80 bil)] Thaedrfbined brgahwiwereﬁrmrwd?h&mrtﬁd

and | 4 et nor e BT BRE AHEd QR v SR s Rl & h e sfes EBLEANE Hhich

gjgt g( nedI a&gﬂ@uﬂﬁa@b? szl%ogeldolﬁﬁﬁﬂc}ﬁ’ggdg&aﬁhﬁlmﬂﬁéﬁéd}{ewe%acﬁr}) 94-99 C15
anmpl e 5@6@5 :Bgﬂ‘ tl%f@ caram ¢ aci tert.-butyl ester.

?gfr: Iod(Z)EJ(Z)?fni tro- phenyl )-carbam c acid Oertg- Elrjtes?r ggt fe:oEnExarrpI e Al) (994

nmg, 2.73 mixkppkidl phenyl boronic acid (576 ng, 3.00 nmmol) according to the
general procedure B. Ohtained as a bright yellow solid (800 ng). MS (El)

314 (M¥); 12 amml 6,86, . .

(4- Fur an- 3- ylﬁf%ﬁ)x{”%’on%ﬁo E?F?qyg%ﬁgﬁr?%‘f%Iééﬂ'Tb-%Y]tef/tFr'ester. Pr epar ed
from (4-io0do-2-nitro-phenyl)-carbamc acid ter-t.-butyl ester (Exanple Al)
and f ur anP3efroedfrom @eiodo-Renitroeiphoep yt)e:arﬁmxgaadrtalt -putgkasecin(Exdnpletiai ned as

P NH4 27 Na
i 05, 550 bRORac SR BRn Bl SFde3Ehnl %ﬂg&%@m %F%é‘?ﬁ* By
tert. - but yks egtlew sabideg([7as ag).f rom (4-i odo 2 ni tro- phenyl)-carbamic acid
tert.-butyl ester (Exanple.A) and

10 MS{EI) 344 (M)
Exarﬁple c2
(4'-Chloro-3-nitro-biphenyl-4-yl)-carbamic acid tert.:butyl ester.

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

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

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

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

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



1- napht hyl boroni c acid according to the general procedure &5&&;[@0@43d as a
yellow foam 15 (1.09). M5 (ISN) 363 [(MH-]; np 60-66 C. Exanpl e B8
(3' - Met ho®AP-%/239%2r o- bi phenyl - 4-yl )-carbanic acid tert. - but JFT/ERH554
Prepared from (4-iodo-2-nitro-phenyl)- ca_rf)@‘mc acid tert.-butyl ester
(Exampl e Al) and 20 3-nethoxyphenyl boroni'c® acid according to the general

62 (M e Sy T R 307 (AP i e X gy 0 LM

(3-Nitro-4'~-trifl uoronmethoxy-bi phenyl -4-yl)-carbam c acid tert-butyl ester.
15 April| 2@3amplg&®1129012 PCT/ EP00/ 09554 -20 Prepared from
(4-1o0do-2-nitro-phenyl)-carbamc acid tert.-butyl ester (Exanple A) and

4- (trifl uoroneiRoXyReRZENE R béi.b%;djaﬁpﬁ r.gi the general procedure
B. Obtai neé as anl%)?ange?sg JW y &(Igs 3é9}7 [(MH-]; nmp 145-147

C 5 Exarrple BIO (2'-Fl Eoro nltro b| phen ).-car bam ¢ aci d
tert.-butyl réaatr%drfromrfép\a ed- PHIW}(‘@YJ)O%baznﬁlaflldderﬁh@ﬁyl gstez AEwample Addi d

tert.-buy ylhg ?fn@&olﬁt@@m&l £d)2-Bf¥ino dﬁng&WB%@Qé&%%ré@dﬁr@GCOLg' ng

to the genera proce ure B, .Obtaine s a yellow solfd (1
(1'SN) 331 [hveimpd ps a pgllovselig4407me) Exam | e B 11
(3" -Fluoro-3-nitro-bi phenyl-4-yl)-carbamc acid tert.-butyl ester. Prepared

from (4-io0dgsZsph S1@OHPYEY) -carbanmi ¢ acid tert.-butyl ester (Exanple Al)
and 3-fluorobenzene boronic acid according to the general procedure B.

Obt ai ned ag a ¥Fllgw 15 solid (3.87 g). M5 (ISN) 331 [(MH-]; np 93-96 C
Exanpl e Bl ' oro- 3-nktro-bi phenyl -4-yl)-carbam c acid-tert.-butyl
ester.

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

10 Prepared from (4-iodo-2-nitro-phenyl)-carbamic acxd tert.-butyl ester (Example Al),

bis{pinacolato)diboron and 3-iodotoluene accordmor to the general procedure C.
Obtained as a yellow solid (524 mg).

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

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

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

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

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



Prepared from (4-iodo-2-nitro-phenyl)-carbamc acid tert. - bl‘stb(dril §hLT
(Exanpl e “Iﬁk and 20 4-fluorobenzene boronic acid according to the general
procedur e 01330 ned as a yellow solid (1.08 g). M (I SNFCHEROGORRY) - ;
np 155-167 C. Exanple B13

(4' - Fluoro-2'-nmethyl -3-nitro-bi phenyl -4-'3/%5)'- carbamic acid tert.-butyl
ester. 25 %&%%E;@ from (4-iodo-2-nitro-phenyl)-carbamc acid terL-butyl

ester (Exa and 4-fluoro-2-nethyl benzene boronic acid [ CAS-no.
139911-29-8; prepared from 2-brono 15 April 2004 WD 01/29012

PCT/ EP00/ 0§55 ethyp3-ritriothiphatybideid hreatbpmiceid feotrbuiyl bster. BuLi at -78 C
followed by treatnent with B(Owe)3 and subsequent hydrol ysis] according to

the gener alp, BLOGFALE A afodbt ALPNANIRcafbhihRUciael el BamffB AO51) 340

(M+H). 5 Exa _
(4" - Fl uor o bs(pmetdigr)dibotemandR-indotelupriersesrdingroyhy gengrd) anocedurs @ Obtained
tert.-butyl from (4-iodo-2-nitro-phenyl)-carbamc acid

i yes SR o ARREF

tert.-butyl "Al) and 4-fluoro-2-nethoxynet hoxybenzene
boronic acid [prepared from 1-bronp-4-fluoro-2- (methoxymethoxy)benzene
(CAS-no. 102366N2828 (MyH}Y daction with n-BuLi at -78 C 10 fol | owed by

treatnent with B(Ow)3 and subsequent hydrol ysis] according to the general

pr ocedur e %.xeﬁjﬁaémad as a yellow solid (0.96 g). Ms (ElI) 392 (ME).
Exanpl e Bl , & -Di fluoro-3-nitro-bi phenyl-4-yl)-carbam c acid
tert.-butyl ester. is Prepared from (4-iodo-2-nitro-phenyl)-carbamc acid
tert . - but yI(22¥erd-psidinptwl-phenyhgarbemic aid tetioP8y&#3%€ne bor oni ¢ aci d
according to the general procedure B. Obhtained as a yellow solid (3.26 Q).

M5 (1 SN) 34Repdrdd fibml (4-icB¥ Dhiti-Bh&hylBcatPamic acid tert.-butyl ester (Example Al),
(2" -Fluoro-6'-nethoxy-3-nitrao-bj phenyl - 4-yl )-@%rlba c acid tert,. -bgtyl
ester. M epasmarelaiR)dioresrnd-RIAPEPBIHERAT oI DR SoRFd PrerediIgyt vl
ester (Examsb@intths 2pdlow solid (587 mg). .

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

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

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

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

MS (EI) 390 (M™).

25 Example C13

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



2-fl uoro-6-nmet hoxybenzene boronic acid according to the genﬁg@ér"@b@gedure

B. Qotai yellow solid (0.95 g). M5 (ISN) 361 [(MH-]; 65-68 C.
25 Exarrplng%éu%;m?z ,5' - Di fl uor o- 3- ni t ro- bi phenyl -4-yl) - carE%'FAEE'OOA oy
tert.-butyl ester. 15 April 2004 W 01/23012 PCTI EP0010955-1 -22 Prepared
from (4-io0do-2-nitro-phenyl)-carbamc acid tert.-butyl ester (Exanple Al)

and 2, 5-dj I 2] cTal N o -di . n | pr dure B.
ot ai ned an B ol g o 5 B0 GIRED-RARIERAN AL Hill) R ERRRE RS °
Exanpl e B b@(ginamlate)siboran apd ¢tbromobenmnitiagdcprding bathegeneibpoeedure it vyl
ester. Pre = 2=t ro- phenyl ) -carbaric acid tert.-butyl
ester (Exa%%:’&ggeﬁﬁscﬁ%géwggﬁgg[%?@llran- 2-boronic acid according to the
general procedure B. Obtained as an orange solid (711 ng). ., 10 M5 (El)
354 (M) : M A98) 33&[(&-H)dxanpl e B19

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

Prepared fHeRakRsorORird DYl 4@s Whe@prbamc acid tert.-butyl ester
(Exanmpl e AI) (dl.ﬁlpb4c gl,r H)'(I & bg{ e, -di f 1 uor obenzene boronic acid (2.35

g, 14.9 mmpl) according to the 1s general procedure B. (btained asa yell ow

sol i d (3. 2Preppratips of (SRyoyBAgnijronehiapyl); carhenuig acid tasnbutyl esprobedurbenyative
(Synthet | comiie Gy HngUreRA R i BlpHefy RlottatiiBhdil Perl N eseer iR T act

tert.-butyl esters. by Suzuki-coupling
(4-i odo- Z-hﬁ’mﬁﬂ@nyl )-carbamic acid tert.-butyl esters with

bi s( pi nacol at 0) di boron and subsequent reaction with aryl halides. 25 A

et SRR L 15
(3 nol K i horf,nm_@ﬁ menql s K260 (3l gnmolrandd il (RBls ) 3moi%) ini anisolel(cailad
conpl et e cRRAY&I&dR soPClRged aoébdﬁmosphere until tic 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 e;ctracted with EtOAc (2 x 100 mL).
The combined organic layers were washed with brine (50 mL) and dried over Na;SQ,.

15 Removal of the solvent left a yellow residue, which was purified by silica gel column

chromatography with or hexane/EtOAc to give the title compound.

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

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

MS (EI) 342 (M").

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

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

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



[cf. Tetr. Lett. 1997, 38, 3841-38441. After addition of thesapylogdal i de

(4.0 mol PdC12(PPh3)2 (3 nol % and 2M Na2CB-sol . (7.5 nl) the mxture
was stirr 8V2%08H c until tlc indicated conplete conver sPEA/RR00/9TEH
i nternedi ate boronic ester. The m xture transferred into a separating

funnel, H20 (30 nL) was added and the product was 15 April 2004 WO

01/ 29012 P QR 09554 - i t% m(.j(),
The conbi ngégre nl@?: | a ‘Jérng eﬁﬁgﬁsﬂ}g‘%ﬁ? &Eﬁlﬁg&?m 13&3%5%?? d over
Na2SO4. Redigvid (3ad 8:78%Lol vent | eft a brown residue, which was purified by
silica gel colum chromatography wth cycl ohexane/ et her or

rycl ohexanef&lE@acy as0i a8 (LI tu,}t% +iconpound. 5 Exanple Cl

(‘2" - Met hoxy- 3(%9‘”0 b|p er! Q\A/fl yl lgc]arbamc acid tert.-butyl ester.
Prepared from (4- |od-2 n|tr phenyl )-carbam c acid tert.-butyl ester
(Exanpl e ARJSREIHPE rddiSmtgrie $eleme Ghd 2- i odoani sol e according to the
gener al procedure C. Cbt ai ned as a yellow soli d}t(735 ng). to MS (El) g44 I
(M) Exanplpgefazaiich ofal 1oz§nfu bR&nyD)-esamlcAidiel 68 APL Gl i, - PULY
ester. Preparﬁegaf nﬂ%4 | 0odo- 2 nltro- pheny c-lcar amypggglﬁotgrg %Ef

ester (Exaff %HN °fl31‘°-‘§e(?)‘FYﬁ]§éjéfF%X b)zd?lﬁé’rmnﬁlﬁtfa& agHiE G¢1diﬂf—trb‘%b¢§h¥e E
accor ﬁ/'s n?l Egumsu : (“M iznm@ee@mhgd%%ndr%gﬂ&@l)D@&bﬁﬁlcaﬁd@ﬂehowum'eézgr ifg©
(2 Nitro- 4%# (9F Y10y trfﬂ%éﬁwrﬁuﬁﬁ'aﬁwhre Oé&modqaztmtrgnhwl)e@@barmxcmcébar ed
from (4- |o@@123 thltesRr i@ vihiky) gﬁqmage@md tert.-butyl ester (Exanple Al),
20 bi s(pi nacol at o) di boron and I odot hi ophene according to the general

rocedur e Cbtal d as a eI ow soI M5 (ISN) 319 [ (MH-1.
Exarrpl el c;45‘(121l ngtf?rr*r UHW ~a Wﬁ Wg‘%m jagidtertebutt esterut yi

ester. 25 E’Eﬁh@;ﬁl@@ﬂ) (525 1hd, 1.0 cl), Al HAE RN Nthy1 tHBAR TS -AE hind1§ dnhyBtdu!
ester (Exagpli 5% kig, 3.0mmol) and Pd(PPh), (5 mol%) in DME (3 mL) was stirred at 100 °C
under argon atmosphere until tic indicated complete consurnptmn of the stannane. The
reaction was cooled to 23 °C, stirred with sat. aqueous KF-sol. (5 mL) for 45 min, filtered
15 through celite, washed with ether and the filtrate was dried over MgSO4. Removal of the

solvent in vacuum left a brown oil, which was purified by silica gel column

chromatography with hexane/EtOAc to give the title compound.

Example E1

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

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

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

Example E2

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



bi s( pi nacol at o) di boron and 4-i odot ol uene according to the g@g\gﬁ@lzoggocedure
C. otai nﬁ’gl\;%@ an orange solid (542 ng). 15 April 2004 WD 01/2901;

PCT/ EP0O/ 01254 M5 (1SP)346 [(MNHA)t] and 367 [ ( M-Na)B§TERYOP8%. 108 C.
Example C5 (2-Nitro-4-pyridin-2-yl- phenyl-%-car bami c acid tert.-butyl ester..
Prepared from (4-iodo-2-nitro-phenyl)-car %\Fn' c acid tert.-butyl ester

Exanpl e Al ] ' -0).di d_2nb i.di di
Lo gonr al SR BoRt CEARE RRIGR B AT D G IRRY B AR SEAUED, )
316 [ ( MrH) {(ExarEgplai)d 106, 1 21mnd!)-auvdtZabtomothidzok-(DiSP eln il 274nyrio) - ac s fdimg @

acid tert. - . P [ f 441 = 2-0i tro-phenyl)-carbamn c
acid tert. -tgg%r{erag}tgggredf go%r%l?%e%%ﬁ %s a;%sﬁplﬁgggq 5’?2‘) di boron and

3-i odotol uene according to the general procedure C. (btained as a yellow
solid (524 M§YEDBRI(MSR) 346 (M) and 674 [(2MrNH4)}]; np 83-85 T. ~Exanpl e
C7. 15 (3',4'-Dichloro-3-nitro-biphenyl-4-7l)-carbam c acid tert.-butyl
ester. Pnge LB om (4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl

ester ( a%‘u ,  bi s(pinacol at 0) di boron and 3, 4-di chl oro-i odobenzene
according to the general procedure C. Obtained as a yellow solid (540 ny),
M (El) 38d4¢(fBenzylogy-pxadip YL@ -nitro-phenyl oc@bamiqasidtiephbniyl edery | ) - car.bam ¢
acid tert.-butyl ester. Prepared from (4-ioclo-2-nitro-phenyl)-carbamc

acid Cert. -futykd ﬁ%&?(@&ﬁ&éﬁlﬂm-ﬁﬁénynﬁgrﬁéﬂm LALBY 'Ps?érgﬁxﬂggxte AL (728

1-chl or o- 2-i odobenzene according to't general procedure as a
yel | ow oi | 138¢ mgol) and2(shenybngthexy)-}-(wiragthylstapgy pyridin@ (@@ mg, 2.2 mmol)
[CAS-No. [188881-22-3], WO 9709311] according to the general procedure E. Obtained as

10 a yellow solid (876 mg). -

MS (ISP) 422 {(M+H)*]; mp 119-122 °C.

General procedure F(Synthetic Scheme E):

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

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

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

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

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

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

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

Example F1

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



WD 01/ 29012 PCT/ EPO0/ 09554 -25 Exanmple C 15 April 200

(2' -Methyl -3-nitro-bi phenyl-4-yl)-carbamc acid tert.-butyl ester. ‘}Drepared
from (4-i Y% r o- phenyl )-carbamic acid tert.-butyl estBETERANSHe Al),
bi s(pi nacol at o) di boron and 2-i odot ol uene %(é.cor ding to the general procedure
C. htained 5 as a yellow oil (755 ng).” (ISN) 327 [ (MHt-] . Exanple

Cl0 (2-Nit{0-4-pvaidin--3zyl.-phenwl ) -garbamc agi.d. tert, - butyl ester
repared | LR oAb BB Ry Yt o b Bl R e 1 (5.6
(Exanpl e A)10 miml birsd primetbplbilarptildner 62 rahB03nhrobharpyrding wehagaeradi ng t o
E?(I\amg;?r]e_ra &%‘8‘%‘%%65%8%5 c%;"?ﬁaflff%?gﬂ és's%)_yel |l ow solid (587 ng). M5 (ISP) 316
(-2-Nitro:4-pyri di n-4-¥I -phenyl)-carbamc acid tert.-butyl ester. 15

Prepar ed f MEQEI¥33od-2- nitro-phenyl)-carbamic acid tert.-butyl ester
(Exanpl e Al), bis(pinacol ato)di boron and 4-bronopyridi ne according to the

general .prg Le,C. btained as a yellow solid (379 ng).” M5 (I SP) 316
[(l\/HrH)}]S. ‘%ﬁ%&! Cl2 20 (3"-Nitro-[1,1;4",1"]terphenyl-4"-yl)-carbamc
acid tert.-butyl ester. Prepared from (4-iodo-2-nitro-phenyl)-carbam c acid
tert . - but y(4-Btyayl-2mimerphenyl)-rarbapiis 4qid rext dhdyletdr.bor on and 4- br onobi phenyl
according to the general procedure C. (Cbtained as a yellow solid (1.29 g).

MS (ElI) 3 : 14€ - vi) - m ¢
Nt oy Ppetblutiond (REAL Leiel AR PR B P BRI dirthio failn
Prepar ed f {lample FHAG-2 8 il 6auphbriy MeQEH{Bmlo aadiTHE G0tmL a0 C wastagded
(Exanpl e AprNaOH (13 mL) and-stirring was continued at 23 °C for 30 min. Poured into cold 5%

10  citric acid, extracted with EtOAc (300 mL), washed with sat. NaHCOs-sol. and brine, dried
over MgSO,. Removal of the solvent in vacuum left 2 dark brown oil, which was purified
by silica gel column chromatography with hexane/EtQAc 19:1. Obtained as a yellow solid
(2.4g).

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

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

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

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

MS (EI) 352 (M*); mp 164-165 °C.



bi s( pi nacol at o) di boron and 4- bronobenzonitrile according to|5t3,§g," %r al
procedure C Chtained as a yellowsolid (1.38 g). M5 (IS ff__H)"]. 5
General prOR8HEOY¥ D (Synthetic Scheme C Preparation of CT/EP00/09554
(4-aroyl-2-nitro-phenyl)-carbamc acid t Ot .-butyl esters by carbonyl ative
Suzuki - coupl ing of (4-iodo-2-nitro- pheny’% -carbamic acid tert.-butyl esters
wth aryl ar iI% acids A mxture of the (4-iodo-2-nitro-phenyl)-carbamc
acid tert.-%up%ri'ester (1.0 nmol ), aryl 10 boronic add (1.1 nmol), . KZCO3
(3.0 mmol) and Pdd 2(PPh3)Z (3 nol % in anisole (6 nL) was stirred at 80 C
under a CO{4t(@eSPbmr-phanylethyntyl)e2-nitch-phéreti - corbpinit axidenv-busgd estenf t he

iodide [cf. Tetr. Lett. 1993, 34, 7595-7598]. The m xture was transferred -
i‘'nto a sep j nels, H0 ( n I :
extracted x”?%d’%?%?é*@% §h<° f%gﬁﬁen%%%%%gg@%%r g‘é‘&?‘%‘tﬁ?é%}#’gé’ I\%/e\ofl (\}vass:,Z hed
wi th brine g 50 minplland 2echledpberglacklydse41.025, Rémomeal) aofortling te theyganterdlef t a
yel | ow resi I j fil kLl ica gel colum chronmat ography
with or she;pgﬁgﬁd%c%h%ﬁgﬁlgﬁihﬁilg%%f’ﬁﬁéi?:g?fpound. Exanple D 1

(4-Benzoyl -2-nitro-phenyl)-carbamic acid tert.-butyl ester Prepared from
(4-i odo- 2- VS (ISN) BEhV(M-Ia} sed33 {bdl«2-Hetlt mpolA2yl1558§ er (Exanple Al) (364
20 mg, 1.0 mml) and-phenyl boronic acid. (134 ng, 1.1 mmol) according to the
general pr 5P btained as a yel low solid (242 nmy). M5 (Ei) 342 (M).
Exanpl e D2 -Ntro-4-tributyl stannanyl - phenyl )-carbam c acid tert.-butyl
ester 25 A _solution of (4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl
ester (Exafnft{é-Ghlyro-pheylethynyl) 2-pitea-phenybixedsbampicdicid tertnbutyl estes ni, 15
mol ) and (Ph3P)4Pd (116 nmg, 0.1 nmol) in toluene (20 nL) was heated to 60
C for 5 daygepdréd frBil (4-i08812MRitra%hen g%rﬂa%éaciﬁ%rt. ; 1’es§@§ﬁi&m€£g@dgglﬁfé' (2)n

)
m xture was diluted wth toluene (1 nL), washed w th aqueous . (

x 50 m0, BReAd mmelraddtciormphrgtasetylrma il am B-Ommodnceending to thagengrel of t
a 30 brovvnquéedm_@btm_gdMofemg@qoggigglrhsji gel col umm chromat ography with

hexane/ ethér 49:1 15 April 2004 WD 01/29012 PCT/ EP0O/ 09554 - 27
MS (EI) 372 (M"Y and 374 [(M+2)"]; mp 213-218 °C.
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 mmmol) according to the general
procedure F. Obtained as a yellow solid (215 mg).

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

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

MS (ISP) 340 [(M+H)'}; mp 142-144°C.

25 Example F9

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



to give the (2-nitro-4-tributyl stannanyl - phenyl)-carbam c ag,qpm%m- but yl
ester as a yellow liquid (3.8 g, 72 %9. M5 (El) 467, 469, 471 [all

(M butyl ) WO 0188 Rer al procedure E (Synthetic Scheme C 5 PrBGHEBRI/ASHOf
(4-aryl-2-nitro-phenyl)-carbamc acid ter% -butyl esters or (4-[alkenyl-,
cycl oal kenyl - or heterocycl oal kenyl ] -2-ni }'b- phenyl ) -carbam c acid

tert.-butyl t b i|ler | § f .

(2" ni tro- - BB Bel (R RN Ph O b asiddertabin! pyes Exempls Bl ¢
aryl hal i deg$525mgy2.Ayhmbl)iahkdt fsoror4-Bidobkrzene (bS5 Ad., 8fmmol) according to the

(571 o2 T AERSRL SR8 5 25,y i B, <51 W P

(2-nitro-4-tributyl stannanyl - phenyl)-carbam c acid tert.-butyl ester
(Exanpl e DZYS(B2H 356 .[(M-B) kmop 157-a69PC.hal i de or vinyl triflate (0.95-6.0
mol ), anhydrous LiCl (126 ng, 3.0Omol) and Pd(PPh3)4 (5 nol% in DVE (3

nm.) was §ti1§){a§ﬂ1$§mloo C under argon atnosphere until tlc indicated

conplete ¢ of the stannane. The reaction was cooled to 23 C,
stirred with sat. aqueous KF-soL (5 rnL) for 45 mn, filtered 15 through
celite, wadke@-Hieto-phanglethymol)thoitto-phemilecarhsmiracetitest-butillg8ed. Renoval of
the solvent in vacuum|left a brown oil, which was purified by silica gel

Eg'alép m ¢ |h A R AR W4- ity RN AR E ol Barllc Uil BR ik St G YRRAUBH F2)
4- (4-tert . -(B2% mey28mwn)) lradi2ritn@ont-tadobptrsny (0.33ma., dinmpdDecaiidingtodhae-

| - car boxyl i | r I from

(2-nit roy4#?F%ﬁ?@?@%&%ﬁaﬁ%ﬁi}%ﬁéﬁﬁﬁ?ﬂ%?%@n?ggﬁd tert.-butyl ester
(Exanpl e D2) &3. 18 g, 6.06 mmmol) and

4-trifl dordYe W)%E{Wﬁbkyﬂﬁl‘@ﬂ%wro- 2H pyri di ne-1-carboxylic acid
tert.-butyl ester (1.99 g, 6.0 mmol) [prepared from Boc-4- piperidone by

t r eat ment vgﬂaﬁ,ﬁli n THE at -78 C followed by.reaction with Nphenyl 25
bi s(trifluoromethanesul foni m de) according to Wistrow et al. Synthesis

1991, 1993 ccarding to the general procedure E.. Chtained as an orange
solid (1. 3313-@;4@59 9-P§@>@¢t§wﬁhéanfremhqyr -cagpasnic ag Rerf-~putg ters g
[(MK)*]; np 85-87 C. Examln a E2 '

(2- Ni tro- 4-RrbpaediroRr (lethpeplitapiagl) Catlsdrsic bEfttert Pty eR&t(BampleTF2A0r i |
2004 WO OZI(/ %?OIZ CT/ ERPQO/, 395% -28, . .
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)-phe;xyl]—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.



Prepared from (2-nitro-4-tributyl stannanyl - phenyl ) - car bam o|5a,QFi,rq2004
tert.-but)@{%ogg&ﬁ{r]?D (Exanple 132) (1.0 g, 1.9 mmol) and 2-bronot hi azol e
(0.56 L, 6227l ) according to the general procedur e EFCEIFAPBE4 as a
yellow solid (160 ng). MS.(El) 321 (M) Exanpl e E3

[ 4- (6- Benzyl oxy- pyr|d|n 3-yl)-2-nitro- phéﬁ/‘l] carbamc acid tert.-butyl

ester. Pre 0-2-nitro-phenyl)-carbamc acid tert.-butyl
ester (Exa% tgg %é’g hﬁ’g‘ geaHo r?m)I) and

2- (phenyl net hoxy) 5-(triniethyl stannyl)-pyridine (766 ng, 2.2 mol)
[ CAS- No. [ ¥8888a&rexs- th: pithQOmPARHI(L . Conaml indgeObl 6EtOFe ard THR(1Aceded & . E.

Obt d . lid (876 110-

C. gleﬂgr afi§8 rx%]% g‘ur e }E?\é@ dt%l‘"lﬁeltolngc ccﬁ’g%é rrél\{sor (@#a@ﬁgpﬁﬁ%%ﬁ St}rremgorous y
(4-al kynyl 22277 nodahigryddenaambsptiece met dictirdicatel dbyple@st@iversivn. $h616@a1§'k11 ra-
Coup! 1 Ol g RN ERNRE B ks P Sl
(4- et hynyl s@&movedin-vabhenyity givattetith conggiuhd whiclrwamgw&raﬂﬁ efeenvhgfcrr !

hal i des h|r coupllng of 8- |odo 4-aryl -1, 3-di hydro- benzo [b] [
1,41 di azegﬁ"ﬁhseiq{#é satcetyl eni ¢ conmpounds. A m xture of the halide

(3 0-4.5 mml), acetyl eni ¢ conpound (3.0-4.5 nmmol ), Et3N (13.5 mmol),
PdC12( PPh3\ethsd boRéeduction WAl @7 28,001 % in THE (12 nl) [with very
i nsol uble 20 material DWF (up to 12 rrL) could be added] was stirred for 20

;nt |nr ?It nSBMB%SEP@%n i nuedglt"top%ﬁrgp@qm ml,zfr oaﬁl da nr%’s%ﬂé? gg:) @1 f'ﬁrp%l’ﬁﬂ @t%?{ﬁg?@at ed

conpl et ® cambjerasistirredfat Th80 AT rmndemrgpn menbsghefe unktil tlc({hglcat@ﬂl eomple898, 63,

acrd (50 mp eSS [eoFe TRRVOBA RS o PHBRSERG Rkl 0p R urle bELE Y 1o

m.). The Ziddmnblorﬁeai Haﬂé)ﬁ)gesol aydmm&éwﬁhﬂn@ﬁe@khosm) Thd-fdbiaed (50

nm.) and br Qve

sol vent | eft®a Cf}g SUFe 'é’S| %"%% cgje%pq.}(lgfg ggi%e@wﬁgﬁ-&esp VEB{E%
chr omat ogr arpllqw selidnwhecharif dee iy -and/beputified by afliedgdicolnmiehcanatarapiueous
EtOH to give the title conpound. Exanple F1 30

(1§ ,T\Ip: Ir% 4%%5%%49?%%&1@%@%&%@%? carbamic acid tert.-butyl ester.

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

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

20 Method d: Reduction with Fe and HOAc

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

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

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

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

30 MS (EI) 334 (M™); mp 127-130°C.



29 Prepared from (4-iodo-2-nitro-phenyl)-carbamc acid tert15-,§5mgbo435ter
(Exanpl e PZﬂﬁ?é 64 g, 10 mml) and trinmethylsilylacetylene ( ,

mol ) accH 080 the general procedure F. Obtained as aPGHBRI9/08534 (3.6
g). M5 (El') 334 (Me). 5 Example F2 (4-Ethynyl-2-nitro-phenyl)-carbamc
acid tert.-butyl ester. To a solution of33-

(2-nitro-4-trinmethyl sil anyl et hynyl - phenyl )-carbam c acid tert.-butyl ester
(Exanpl e FEx2mple£? g 10.6 mmol) in MeOH (10 nL) and THE (20 nL) at 0 C was
added IN NaOH (13 nt) and-stirring was continued at 23 C for 30 min.
Poured int Klza%%ﬁoi/ Héhyfdthyryt-pRehyd)-cA¥hMACs Rt Hurflesde (300 nL), washed

wth sat. HCG3 so and bri ne dried over MySO4. Rem)val of the sol vent

e i s e

g). M5 (El¥3 )1;19’H9m19@%y@edué&:@nﬁ¥im}1@bE?Izo (134 ¢,5.96 rnrnol) according to
(2- N|tro4penyl I-ph nyl ) - gﬁ]rbarlc acid tert ué;’é? ter Pr epar ed
from (45 o&@atnﬁqa%w@s f 1) thaaeéaféwranﬁeﬁfglr &8 Exanpl e Al)

(5.64 g, 15 mmol) and phenyl acetylene (2.47 m, 22.5 nmmol) accordi ng to

t he gener ah9rige reM-+H) " ipedy@asca yellow solid (4.96 g). 20 - M5 (El)
338 (Me); np (1146)952Lb28€C )Exgg{rlr% le F4

(2-Nitro-4: g-to! yl et hynyl - phenyl )-carbanic acid tert.-butyl ester. Prepared
from(4-io = 0- phenyl )-carbam c acid tert.-butyl ester (Exanple Al)
(728 ng, 2.0 mmol) and 4-tolylacetylene (349 ng, 3.0 mmvl ) according to

t he generatz-&&xmchpduly&ﬂﬁmyldpham)e&rbm&acﬁiﬂeﬁtwbawlie.cte:( 632 ng). MS (El)
352 (M); rip 164-165 C. 15 April 2004 WO 01/29012 PCT/ EPOO/ 09554 - 30

cxampl e Fop et ot 5 RO Y SR pRedy1 - ERD BRI PR ferEiimple

tert.-buty
10 F4) (640 mg, 1.82 mmol) by reduction with SnCly2H;0O (2.0 g, 9.1 mmol) according to the

general procedure G (method b). Obtained as a beige ’sol_id (569 mg).

MS (15P) 323 ((M+H)"]; mp 175 °C.

Example G4

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

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

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

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

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

25 Example G6

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



Prepared from (4-iodo-2-nitro-phenyl)-carbamc acid ter-t. 1@—5&' §§ er
(Example Al) (1.82 g, 5.0 mml) and 2-chl orophenyl acetylene (1.02 g,
mol ) accHUIMFt% the general 5 procedure F. Obtai ned as BCHEPIMRRSBLI i d
(1.8 g). M5 (ISN 371 [(MH-] and 373 [(M2-H)-]; nip 152-155 C. Exanple
F6 [ 4- (4-Chl oro- phenyl ethynyl) 2-nitro- ph"’érryl] -carbamc acid tert.-butyl

ester. Prepared 4-i odo- tro heny carbam ¢ aci -buty

est er (Exaﬁfﬂpéf%af émwésmtrfoél HioPhencS HhBhgT e alemsardotsrreﬁwgeéeﬁéreptme
rrgi 3 ?6r5ngslz)b peadlytle ?dl‘o ridfiBn GRNER B 4ME&%@1@HM+2)?OEM gﬂnggﬁreaGyg I ovvI
sol i C. anpl e
F7 (2-Nit r@ggell‘]ﬂl\és égtafl |aérarf%§7rsg@<ﬂé?r7§r% Jear bani ¢ aci d tert -butyl ester.

15 Prepared from (4-ethynyl-2-nitro-phenyl)-carbamic acid tert.-butyl ester
(Exanpl e FR}S (IR IgM-AEP0. ol ) and 2- brornot hi azole (0.14 niL, 1. 50 mol )
according to the general procedure F. Obtained as a yellow solid (215 np).

M5 (ISN) 3 . nmp 137 C. Exanple F8 20
(2-Nitro- —E%&Mz yl et hynyl - phenyl ) -carbam c acid tert.-butyl ester.

Prepared from (4-ethynyl-2-nitro-phenyl)-carbamc acid tert.-butyl ester
(Exanpl e F@)-An{id62A-fiyan-l-fl-phenil)-cartdnde bdid erpybnitglieser.(0. 15 nl, 1.6 mol)
according to the general procedure F. OQbtained as a yellow solid (293 ng).
M5 (ISP) 3 ] 44 C., 2 anpl e F

o (4 F uob BRre PG 3 F i ol BB Bitere byt st (Bapprlg 2
ester. 15 b\ptatblyﬂa hﬁdrd@&ﬁiﬂn%ﬂﬂﬂaﬂ@m&%ﬁvﬁ%ﬁz&he géderBrpepeadace G (mrthod

(4-et hynyl -2+ |tro henyl)-carbamc acid tert.-butyl ester (Exanple F2)
(525 ny, %%ﬁ g%y%)f’ﬂrg?r@pfﬁbbenzene (0.35 nL, 3 mml) according
to the general procedure F. Obtained as a yellow solid (793 ng). M5 (ISN)
355 [ ( NbH) MS (Bip22s@158 C. 5 Exanple F10
Example G§ L
(3-Amino-4'-ethyl-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

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

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

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

MS (ISP) 285 {(M+H)*]; mp 137 °C.
Example G10

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




[ 4-(2- FI uor o- phenyl et hynyl ) - 2-ni t ro- phenyl ] - carbam c acid tyr oril 1 Bsdy |
ester. Prepared from (4-ethynyl-2-nitro-phenyl)-carbamc acid tert.-butyl
ester (Ex ) (525 g, 2.0 mmol) and 2-fl uoro-1 -i od OESHERWGIET. 35 i,
3 mmol ) according to the general procedure F. Obtained as a yellow solid
(759 mg) 10 M5 (I SN).355 [(MH)- ] np 149-142 C. Exam ple F11

4-(2,4 uor o hen et | ] -,car,bani,c acj d - but yl
bt er  pr OB BPGHA e P Hine B R boEaT U AL BTASEr 1 bt yl
ester (Exarmkﬁn )cnb?%ﬁtalwch?d& mh)m&nna&ymm&bmﬁ@rolﬂﬂege@@@lnzene
(0.36 ni, cordl n {'&enerﬁé @ dure F. Obtained as a

yel | ow sol |PJ°E ?’eﬂWéaﬁ 1ig)s0 4-136 C. _  Exanple F12
[2-Nitro-4-(4-tri fI uor omret hoxy- phenyl et hynyl ) - phenyl ] -carbam c acid
tert.-butylMesSISF) 31P[(@peM¥d. from (4-et hynyl - 2-ni tro- phenyl ) -carbami c acid
tert.-butyl ester (Exanple F2) 20 (701 ng, 2.67 mmol) and

1-io0do-4-(tyifl oL t hoxy) benzene (1.0 g, 3.47 mmol) according to the
gener al 5pr > (btained as a yellow solid (1.10 g). M5 (ISN) 421 |
(MH-1; np 129-131 C. Ceneral procedure G (Synthetic Schene E) Preparation

of the (2-{piAminphefyrah-3celriienyl)-adiathit ecitl terhdbutyl eeeter s by reducti on of
(2- 25 nitro phenyl) - carbamc acid tert.-butyl esters; Also preparation of

4-aryl -1, 3y CRL;%?& g_o Iy1 3 rfilrﬁgie%ﬁ&)oéa[%:ﬁm%’%%d t%éé gs"téro('i!xandIe e B6)

concomtant I za n ro-phen it prop 1'OR

15 April 2@@@@;&@&@@%@@%@@@@@5@0@ fvithie general p@ataiuye Go(method
hydrogenatl é @ t fi. 5T ognpound (1.0 mmol) in.MeCH or EtOH
and THE (1: irt? éaggﬁgﬁ%gﬂﬁfgfé%é?%wg@al | adi um on carbon (20 ng) or
Raney-Ni (20 ng) was sti rred vigorously at 23 C under hydrogen atnosphere

until tic ME(ERD e KdMHET en@aﬂ?/é(d\&rﬁn)*];mp 16&tal §G{d&s.)was filtered off,
washed thoroughly with MeOH or EtOH and THE (1:1), the solvent was rem)ved

in vacuum tg. %52 ife title conpound, which was generally pure enough for
further tra&nstGrmats ons. i
(3-Amino-4'-chloro-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

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

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

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

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

Example G14

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



Met hod b: Reduction with SnCl2 2H20 A mi xture of the nitro gogpeupgs (1.0
nmol ) andg%)n%%}zﬁgéHZO(S.o rnnmol) in EEOH (30 1o nL) was stirred at 70-80 C
under Arg phere until tlc indicated conplete converB¢THEPHESS4Tet 1.
Lett. 1984, 25, 839]. The reaction m xturge was brought to pH 8 by addition
of sat NaHCOB-sol. and extracted with Et GRS (2 x 100 nL). The conbi ned

organi c | ayer we hed,w th brine .and,dried qver. Na2SO4.. Repopval of the
so?vent I e#e%are‘{lﬁf)% ") Hﬁﬂbﬂ?e A 1YL°2'1318'PTP}}?85§'55§§P§1“9 a@ﬁﬁerﬁ'éblgﬁf‘i%‘feir ed by
silica gel (Exdripia BGhbpoaklpte hpdrggerkbiolybtithoRarey- Neduoidigntontht gemdtaland NHACI
To a m xture of, t nif,r ogpoun 1.0.mol.).in EtOH/ THF/ sat. NHACI - sol .
(1:1:1, 30 pﬁfﬁed\%eg&zgﬂ’&g‘t?%fﬁh@gt&lﬁg#éy%‘m{lé dz%%d“g)ne m xture was stirred
at 70 C under Argon atnosphere until tic indicated conplete conversion.

Agqueous WoNEBIPEIA334@eC).i bed in nethod b. 20 Method d: Reduction with Fe
and HOAc To a m xture of the nitro conpound (1.0 mml) in THF/ H20 (4:1,

10-50 s.a Fe powder (6.0 nmol), followed by HOAc (10-12 drops)
) yas aider

and th stirred at 70 C under Argon atnosphere until tic

i ndi cated conpl ete conversi on. Aqueous workup as described in nmethod b. 25
Exanpl e G (22nminorb-titaicddeplgthpmgpheogl)wartiamiagdid tererbutylesteyl ester.
Prepared from (4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl ester

1) accorute aorig Bt ARl 2t PR AR e i e 50

g ' own- %%l i) d;ﬁxmplb &7) (206 rag, 0.580nnBL Yt red @3ibn(with Sn@h2HC-(669nE, 2.95 mipel) |
(2= Ari 0. 4 2EHAdE ob i dentidt Bt S dRIRLY, OBtained os g ysllgw selid (10%mE) o

from (2-ni tro-4-8hen | et hynyl - phenyl)-carbanmi ¢ acid tert.-butyl ester
(Exanpl © B85 (ISBD3I MY & mpd83 °By reduction with SnCl2 2H20 (1. 34 g,
5.96 mmol ) according to 5 the general procedure G (nethod b). Obtained as

an orange i&lainﬁle(@ﬁ? mg). M5 (ISP) 309 [(M+H) *]; np 177-178 C.
(3-Amino-4'—metbyl-biphenyl-4-y1);carbamic acid tert.-butyl ester.

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

MS (ISP) 299 [(M+H)"], 321 [(M+Na)*] and 337 [(M+K)*).
Example G17
(2-Amino-4-pyridin-2-yl-phenyl)-carbamic acid tert.-butyl ester.

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

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

Example G18

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



Exanpl e G3 (2- Am no-4-p-tolyl ethynyl -phenyl)-carbamc acid 1t§/§\[5n_|_28614y|
ester Pre ared from(2 nitro-4-p-tolyl ethynyl -phenyl)-carbamc

tert.-but YYORY#Q2 (Exanple 10 F4) (640 ng, 1.82 mol) by PE@@@PWWSWth
SnCl 22H20 (2.0 g, 9.1 mmol ) according to e general procedure G (net hod
b). Obtained as a beige solid (569 ng). TISP) 323 [(MH)"]; np 175 C.

,FE?FP l_ Euth, | % A o%(zlg%iér(égt#—ga P]?%ﬁ?¥ Lth'f}’ cgrbg.m(lacng/clcl te?ta-li)%?y egtera gmple
ster ‘{E'x"m” resyecytgindtion ARGy g damgma ghotents Cltdlod
ester a y reduction wt n ' .3 0,
23.5 mml)n?a(?@éﬁ’z?ﬁ%@ 3815?3% 6§r&g’ggplgbrocedure G (method b). otained as a -
l'ight brown solid (1.1 g). Ms (ElI) 342 (M) and 344 [(M+2)"]; np 120-122 C
Exanpl e Go M9 (I6B) 26 [(M-AH)Y et hoxy- bi phenyl -4-yl)-carbam c acid tert.-butyl

ester. Prepared from (4'-nethoxy-3-nitro-biphenyl-4-yl)-carbamc acid

tert. #tyl est Exanple B 1) by catal ytic hydrogenation with Raney-Ni
accordl %—@ﬁé%gueral procedure G (nmethod a). ohtained as a white solid

(77 mg). M5 (ISP) 315 [(MrH)t] and 337 [(MtNa)t]. 25 Exanple G5

(2- Ami no- 4{2Himinbeh pPridin-Pilethyinyl-phedydrtarbamnichcideett.-bhyd yiterest er . 15 Apri |
2004 WD 01/29012 PCTI EPOQ 09554 -34 Prepared from

2) by cat BT RO G B RS R el S RS G R ™ ©

procedur e GExdm@pt E’Bh(%ﬁ mEOL7aR memol dyaedukition veth SniClé 2H80rf§71 mMSB 86 33)01291
M+H) +] . n henyl
'E(ert H) bLt yﬁ§c es eg%&g%g%éé rcgmr?}g #ﬁ%gﬂgbyyc?ﬁﬁmﬁl ta‘)r’ %% J%néf";{r m c acid

tert.-bWtymgster (Exanple B3) by catalytic hydrogenati on wi th Raney- N
according to the general procedure G (nethod a). Cbtained as a grey powder

(212 1m9). M (ED) 309 (M*); mp 178 °C.
Example G20

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

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

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

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

MS (ISP) 353 (M*); mp 168-171 °C.

Example G22

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



10 Ms (ElI') 274 (M+). Exanple GB (3-Am no-4'-ethyl-bi phenyIT54Ap(rﬁ)20§@r bam c
acid tert.-butyl ester. Prepared from

(4' - et hyl WR V499 bi phenyl - 4-yl )-carbamic acid tert.-butyl PESER/(ES@NI e
B4) by catal ytic hydrogenation wth Raney Ni according to the general
procedure G 15 (method a). Obtained as adffite solid (311 ng). MS (1SP) 313

M+H) +] apd 335 . 3- A - bi ph 1)-carb
bl 1 ert  Bregd EORI LRbi AMdO O ATk ORISR A DY) S0 AERRmpe
aci dtert. ms B cﬁ%l e ExcrendtRnBoh RS- NPL BRlinSrokBe BERIr] fi¥csdatatyti C

hydrogenatlon ccor i.ng t he general procedure” G (nethod a).
Cht ai ned aémaﬂ'mate By Lo &0, 285 [(M+H)+]; np 137 C.

Exanpl e GLO ( 3- Am no- 2 - met hoxy- bi phenyl - 4-yl ) -carban c acid tert. - but yl
ester. 15 ME {ISPRODA| (MAQ{@Q/@Q%MMT EReG5098d4K)85- Prepared from

(2'-met ho)cy- 3- nltro bi phenyl -4-yl)-carbam c acid tert.-butyl ester
(Example C) b al ytic hydrogenation with Raney-N according to the
gener al 3 pf (method a). Obtained as a white solid (169 ng). M
(IsP) 315 [(MtH)+]. 5 Exanple Gl1 (2- Am no-4-furan-3-yl-phenyl)-carbamc
aci d tert. {IulnyinoeBiraethyPoiphaydd-flj-oxebbrhid atidterid-bylkyl 2stai.t r ophenyl ) - car bami ¢
acid tert.-butyl ester - (Exanple BG) by catal ytic hydrogenation with

Raney- N agcor di t 0.t he nmet hod a
oY by oub e ok 2 o RES o S bR L oS e iR
nmp 158- 16108) beemalytic hizdagphatiobdith Raney-Ni according to the general procedure G

(3- Am no-4 he rbapic acid tent.-butyl .ester. Prepared
from (4 -CWSB’C?%:?ShQWabnﬂgllyaﬁﬁéﬂé{e)-pﬁ’“@l &rtgg mc acid tert: butyl ester
(Exanple C2) by reduction with Zn/ NHAC1l accor di ng to the general procedure
G (net hwod BJS (ISP) 299 [(M+H)™1, 321 [(M+Na)*] and 337 [{(M+K)"].

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

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

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

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

MS (ISP) 315 [(M+H)").
Example G26

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



15 Obtained as a green solid (162 ng). MS (El) 318 (Me). ﬁmrh o62L3
[ 2- Am no- 4- (4- chl or o- phenyl et hynyl ) - phenyl | -carbam ¢ acid tert". -butyl

ester. Pr¥aP¥H082 om (4- (4- chl or o- phenyl et hynyl ) - 2- ni t r o- pREHEPYV/@aFDan ¢
acid tert.-butyl 20 ester (Exanple F6) (606 ng, 1.63 mmol) by reduction
with SnCl2 2H20 (1.83 g, 8.1 mml) aCCOT%ﬁhg to the general procedure G
he 1 Mo s remares o B nite Y daah B by -Catbarnic acid tert-bitty eskér (Exbthple
(2- Am no- 4-THEY Iagb@ T hy&ﬂg&%ﬂﬁ'vﬁﬂ@ﬁﬁrﬁ%?a@@fdﬂnﬁ £ the zBAErY pre&dd@te G15

April 2004 V\% /.2 812 PCT/ EPOO/ 09&2? - 36 f’r epared from

( 4- napht hal (@ ). Obtainedas grgper pOWAes (BUNE)-aci d tert.-butyl ester

(Exanmpl e B7) by catalytic hydrogenation with Raney-Ni according to the
general prvsenpy 2843 (MEfQd a). Cobtained as a white solid (226 ng). M5
(EI') 334 (M+). 5 ExanRl e G15 -

(2- Ami no-4-1t hi azol -2-yl et hynyl - phenyl )-carbam c acid tert.-butyl ester

Pr epar ed f r%ﬁﬂ@iiégzt ro-4-thiazol - 2-yl et hynyl - phenyl ) -carbam ¢ aci d
tert.-butyl ester (Exanple F7) (205 ng, 0.59 mml) by reduction with Snd 2
2H20 (668 n@-Amind54 reilbproracthoxydbiphend-4-Hg-caaaiiahcig tat dditylester.( met hod b) .
btained as a yellow solid (108 ng). 1o Ms (ISP) 316 [(MtH)+]; np 182 C

Exanpl e G & _(3- Anjno-A' -.nmet hyl.-bi phenyl - 4c vyl ) - mec acid.tert .butyl
cator: Pregareed pom CAER RO o ARG LT Frsbafls R fick ity eseer
tert. ;:IbUt yl(Ershple B@Eban:lahlgﬁc E‘:ﬁdéoggnamiahaﬁ;&}] Rmdyyld'ra]:genﬁmoog mrﬂlwgéxferﬂd/ \S\:/n
according to the er kO, ure G Q a tained as a ite
colid (125 Pﬁﬁﬁeﬁ“'ﬁ'?gsé?ﬁ“é °d2"Q95F‘€Wa)aif,(“’q§%f°ﬁ?r(ﬁéT - and 337 [(MHK) +] .
Exanpl e GL7 (2- Am no-4-pyridin-2-yl-phenyl)-carbamc acid tert.-butyl
ester. Rrepds$ €i8P) sathi((verH)™] mod 39p{(MNi+Nm)*2- 71- phenyl ) - carbani ¢ aci d
tert.-butyl ester (Exanple

Example G28

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

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

MS (ISP) 286 [(M+H)™].

Example G29

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

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

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

25 Example G30

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



20 C5) by catal ytic hydrogenation with Raney-N according t1gAd}ﬁ:2g@41eral
procedure %Slgﬁhhod a). otained as a light brown solid (339 ngg VB (I SP)
286 [ ( MrHY¥ 1308 [ (M+Na) +]. - nple GL8 PCT/EP00/0955+4 '
(2- Am no- 4-t hi ophen- 2-yl - phenyl ) -carbam c,acid tert.-butyl ester. 15 April
2004 WD 01/29012 PCT/ EPOCQ 09554 -37 Pr e'p4<9r'ed from

2-ni tro-4-3.hi -2¢ V) -ph 1) - bam idtert.rb | .est | e.
€3) by cat RSRTIE BB o BTN R Ba ) Zeeirap R b R et BB eaur o
g (Ex met hIOd éait)ger (Ehgﬁplelﬁﬁl) @ss a;glé)mgmrplolbfb?lrec(ujl:ﬁamnﬁﬂzl ZWH&CSB_):coi‘Sﬁx_g([;élmd—l) 1.
5 DAl e ChReCPaATg: b QU Bukh SN atAedals. o
(2-nitro-4-pyridin-2-ylethynyl -phenyl)-carbamc acid tert.-butyl ester

(Exanpl e FayIS (B2 382 [(MH+HY3; mpul7§-137 °Ceducti on with SnCl 2H20 (871 ny, 3.86
mol ) according to the general procedure G (nethod b). Cbtained as a |ight

br own sofl’ichx(a13(i)e 1G_§g nmg). MS (EI) 309 (M+); np 178 C. Exanple &0

(3- Ami no- 3= =bi phenyl -4-yl)-carbaric acid tert.-butyl ester. Prepared
from (3 -nethyl-3-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester
(Exanpl e  13-/08inds¢-(6atxat yd-dihyHsedppudinad-yl)phenylh- cRdneic Afid ot drudilegtet o t he
general procedure G (nethod a). Obtained as a white powder (212 ng). M

El) 298 i ne-3' 4 di - i - 4. - '
(S o Pl 3 i st o sl s
(3', 4" -di chester (Exgumpile 30100160 exgy 0409 pimpold by batalytic hydwbgerationwith Pi/@st er

Exanml e C7 . ) ) ; N A
Gonor ol - proclifbEhy bl HQBGAS Lannih Ll CERARK R SRR B,
(1SP) 353 (1\|>[/E); np 168-171 C. Examle &2

10 S(ISP) 302 [(M-+H)"]; mp 120-124 °C (dec.).
Example G32 “
(3"-Amino-[1,1‘;4',1"]terphenyl-4"—yl)-carbamic acid tert.-butyl ester.

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

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

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

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

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



25 (3- Ami no-2'-chi oro-bi phenyl -4-yl)-carbam c acid tert. - bufyAprﬁ%gg;. 15
April 2004 é\o 01/ 29012 -38 PCT/ EPOQ 09554 Prepared from .

(2' - chl or Y922 YB- bi phenyl - 4-yl ) -carbanmic acid tert.-butyPCEEPEYOLEXanpl e
CS) by catalytic hydrogenation with Raney-Ni according to the general
procedure G (nethod a). Obtained as a wifilte solid (180 ng). Ms (ISP) 319

MrH) +], 341 Na) + d 35 K\+]. 5 3. .
(5 A b 2 EFFRASHO O8] Wnaipora-phe pHety b 2co BorBhepal reer s peigderarbut esben
12 Irzgm ( |2 - mcgaha&hpﬁ-m'?) {nf mgoﬁeﬂémbr) Byybductivhhath %ﬂgm‘l’u@ €1.b6 g,blgr‘:ﬁhac?ﬁt ﬂ,

a e ca I C r enaitl o ney- N accor di 0 e
gene?gl prGE)éHB'fY‘E t@t@%@g%ﬂ%ﬁ&%dﬁéﬁfﬁa&& t@dﬁ‘ie%{és PoNFELe f@&%""ﬁﬁ)ﬂ?g)io VS
(1SP) 299 [(M+H)+], 321 [(M:Na)+] and 337 [(M+K)+]. Examle &4

(2- Am no- 47\be ORPy B2 pewH ) {;.aaphaniigoeci d tert. -butyl ester. Prepared from
(4-benzoyl -2-nitro-phenyl)-carbam c acid Cert.-butyl ester (Exanple D1)

(280 ng,_ 0,82 n'iro by catal ytic hydrogenation with Raney-N according to
t he gen ram%éi%a edure G (nmethod a). htained as a yellow foam (269 ng).
M5 (ISP) 313 [ (MtH)+] . Exanple &5

( 3- Ami no- 3'[2embexy-( b plifuorb-pheyylytheaylpphe syl pearbaintd dcid tef Splutyd efter. .
Prepared from (3'-nmethoxy-3-nitro-bi phenyl-4-yl)-carbamc acid tert.-butyl

ester 20 a B Y, tal yti c rogenati on, w t ney- Ni . accqr di,ng
Co the genErarirod BBt O GRL Bt G INRRP ARt eriPRBt g BREHEY)
M5 (I SP) 3estef (Bdakjpld F11)Xnpg.e 62l) by reduction with SnCl;2H,0 (2.26 g, 10 mmol)
(Zgbﬁmvgobi;agé%h}g{g?égﬁy glehgrgi'eg%lcgﬁu%g ESb Ahethod gﬁ%b%?l'ﬁ%d leb Y g%lwnes%tli I’(6881' m5g).Ap ril
10 MS (ISP) 345 [(M+H)"]; mp 113-116 °C.
Example G36 -

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

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

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

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

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

MS (ISP) 303 [(M+H)"]; mp 100-103 °C.

Example G38

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



PCT/ EPOO/ 09554 Prepared from (2-nitro-4-pyridin-3-yl- phenyl%gﬁﬂggfm c acid
tert.-butyl ester (Exanple Cl0) by catal ytic hydrogenation with Raney-Ni
accor di ngW&{2A2general procedure G (method a). Obtai nedP@EERIHUIES powder
(200 ng). M5 (ISP) 286 [ (MH)+] . 5 Exanple &7

(3- Ami no-4' -trifl uoromet hox) - bi phenyl - 4-y2)-carbanic acid tert.-butyl

ester. Prepared from Igl?,- nitro-4'-trifluoronethoxy-biphenyl-4-yl)-carbamc
aci d tert . Prperad feemdp - lugeArpiteo-bphenyl-4- b fagharaic poid terg ebutyl ester(Example
Raney- N aggpy &galgﬁk B}lﬁﬂ%ﬁﬂ@é@ﬁ&@&@%@é&frﬁir@ to'tRé é@x@rzﬁ%:roc@&hﬁ' Oededd
white solid (371 ng . 10 él SP) 369 [(MtH) +]” and 391 [ (M+Na) +].  Exanpl e
@28 (2- Ami ﬁbbilfﬂ?f‘- as abmnwn sop@ éhdP gl-carbanic acid tert.-butyl ester.
Prepared from (2-nitro-4-pyridin-4-yl-phenyl)-carbam c acid tert.-butyl
ester (Exapp @sp3od AMWHF AL Yi3-g24dlr ogenation with Raney-N according to
the general procedure G 15 (nethod a). Obtained as a |light grey powder (305
ng). MS (I SP) 2186 (MtH) +] . Exanple &9 4-

( 3- Ani né- S oxycar bonyl am no- phenyl ) - 3, 6- di hydr o- 2H pyri di ne-

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

4- (4-tert . (huhary ooy bitend-Lylhichranibeedltrt Sbydshydr o- 2H-

pyri di ne-1-carboxylic acid tert.-butyl ester (Exanple El) (256 ng, 0.61

rnmol ) by _reduction wth Zn/ NHAQ ., accqrding t.o the general procegdure .G
(ot hoat ) PRestea e (Lshtore g afesieBarm 7D groorig sp e oen [ e (Erple
or - DUt Y] Carar T AL aaE b 0L o0r BT EBg0) boHed 4D Prepar ed
from [ 4-( Gtxﬁéﬁi’féla% bé&'&fidﬁ ﬁﬁéi‘vie Qﬁﬁééi%fso;%ﬁ)enyl ]-carbanic acid
tert.-butyl ester (Exanple E3) (768 ng, 1.82 mml) by reduction with
Zn/ NHAGD aMS{ISPYED3 [(M-HE)").

Example G40
(3—Amino-4'-cyano-i)iphenyl-4-yl)~carbarnic acid tert.-butyl ester.

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

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

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

MS (ISP) 317 {(M+H)"]; mp 143 °C.
Example G42

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



general procedure G (nethod c). Obtained as a |light brown s@A&"@@(w ny) .
M5 (| SP) 392@&7((9NH—|) +]; mp 176-177 C. 5 Exanple G31

[ 2- Ami no- WQ(B28%8- | | 6- di hydr o- pyri di n- 3-yl) - phenyl ] - car bar®CI/BRi0d9Sr 1 :
butyl ester Prepared from -

[ 2- ami no- 4- ( 6- benzyl oxy- pyri di n-3-yl ) -phefdt]-carbanic acid tert.-butyl
ester (Exampl e (16 , +0.4Q09 mol,) by catalyiic hydrogenation with
Pd/ C acco;%%ad% g)OFhé‘* ‘gléiﬁg@}'érmﬁal%@aﬂ’@xa%(%ﬁo ahenyl-4orl-sethamicacidert.-
of - whi t & smitjldsted (carriple B14) HyRataly5i)hydRkehdndrlith PAMDaddfiid2fo Se@Bra) -
Exanpl e G32 %3"-Anaa 0- 1d;1{1 4 Iather ptheggll -4"-yl)-carbamc acid tert.-butyl
ester. PrefiPEdurs Rf’te%hq ) Phtainedpsphg H@%@WWM& )-carbaric acid
tert.-butyl ester (Exanple Cl12) (160 ng, 0.409 nmol) by catalytic

hydr ogenat iM8 (16P) B6PHUMFHT'Gor ding to 15 the general procedure G (nethod a).
Obt ai ned as a beige solid (175 ng). M5 (I1SP) 361 [ (M+H)+]; np 206-207 C.

Exanpl e G3 2- A np- 4- (4-f 1 uor o- phenyl et hynyl ) - phenyl ] - carbam ¢ acid
dyisatelrbip

tent.-b repared from

[ 4- (4-fluoro-phenyl ethynyl)-2-nitro-phenyl]-carbamic acid tert.-butyl ester
20 ( Exanpl é3Fahinpi8,40-dffluc28-biphenpl-3-yhycarlednic tatidneri-bitySa€dri 2H20 (31.7 g,
140.5 nmmol ) according to the general procedure G (nethod b). Obtained as a

{2 A no- 4 Z{ 8T o ghﬁ?&?@%@@%#ﬁ%ﬁ@%ﬁ%%é#a%%%qu%y|

FZ t ((arz g I15 arhplg B:M) W@t?ﬂ@%@g@ﬁﬁﬁﬁﬂ@ﬂ/ﬂlﬂﬁ&ﬁcm_&iﬁgﬁb @Ig@ggdraﬂ pﬁ:raedllne G
- - uor Q.- - 4 { K0- = cal bam Cc acl re. - Uty ester
( Exanpl e Fi&eﬁ??%%’Wﬁ%ﬁ%ﬂwﬁlp‘eﬁaﬁﬂ%ﬁfth SNC122H70 (2.26 g, 10

mol ) accordi ng to the ener al procedure G (nmethod b). Obtained as an
orange Hol MS (I3By32igh(M-ND) (3 8PN2827 (d4chH) }]; np 137-139 C. 5 Exanple &R5
[ 2- Am no- 4-(2,4-difluoro-phenyl et hynyl)-phenyl]-carbam c acid tert.-butyl

ester. Premgﬁgl fgLQm
[4-(2,4-difTuo S-p enyl et hynyl ) -2-nitro-phenyl]-carbam c acid tert. -butyl

(3-Amino-2'-fluoro-6"-methoxy-biphenyl-4-yl)-carbamic acid tert.-butyl ester.

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

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

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

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

Example G46

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



ester (Exanple F11) (750 ng, 2 mmol) by reduction with Snd %@dﬁ?%(ﬂ@ 26 g,
10 nmmol ) according to the general procedure G (nethod b). Obtained as a
brown sol WP BB Hy). 10 M5 (I1SP) 345 [(MrH)t]; np 113- 116 PCI/EPPHRHMH e G36
[ 2- Ami no-4-(4-trifluoronethoxy-phenyl et hynill ) - phenyl ]-carbamc acid
tert.-butyl ester. Prepared from

[2-nitro-4-(4-trifl uoromet hoxy-phenyl et hynyl)-phenyl]-carbam c_acid

tert. - but ylPrepared ea&ha?r@&m 2¢91-Dpityp-pheny ?ﬁmrym@yldrféaubtlwbﬁﬁtw th

Snd 2" 2H20 (. Adle®B1 u%ugﬁm,ll £k £ te G
(et hod b) ., Obt Ble18} By ein i ght Pith SNk CB%% %%@fﬁ%lal(ﬁﬁgp) So5

i (MeH) 1] ; rﬁ@erquhb@@mecb@aqmrénmhd( 79 mg).

(-3-Am' no-2' - fl uoro-bi phenyl -4-yl)-carbam c acid tert.-butyl ester. 20
Prepar ed frm(fsa\'gjzbl{m§§-] Nthp hes Bt phenyl -4-yl) -carbam c acid tert.-butyl
ester (Exanple 10) by cat al ytic hydrogenation with Pd/C according to the
gener al 053E)rocedure G (method a). Onhtained as a yellow solid (1.31 g). M
(1shP) 3 47 np 100- 103 C. Exanple G38 25 (3 -Anino

-3' -fluoro-bi phenyl 4-yl) -carbamc acid tert.-butyl ester. 15 April 2004

WO 01/ 29012 2BGhidRPRGX65A- phéryl Peeaticadid @t.-butyl ester.
(3" -fluoro-3-nitro-bi phenyl -4- yI) carbamc acid tert.-butyl ester (Exanple

or ocndur e iebEh o (-ROCRPH Al e et S et Byt SRl Az

[ (M-H) +] 5 éh?zﬁyﬁb&ﬁ!dﬁaoen&uﬁi(ﬁﬁh IPl/G3&ording to the general procedure G (method a).

( 3- Ami no- 4 | uor,0- bi henf\; %9) carbamc acid tert.-butyl ester. Prepared
from (4' 119 H“gaﬁf‘t 1;541 #:yl)-carbanmic acid tert.-butyl ester
(Exanple B12) by catal ytic hydrogenation with Raney-N ckel according to

t he genes al MSK(ISF @B §(Me+H( Tietdpad0a)0l °Cbt ai ned as a light yellow solid (3.40
g). 10 M5 (ISP) 303 [(M+H)+]. Exanpl e 40

Example G48 “

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

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

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

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

" MS (ISP) 321 [(M+H)"]; mp.78 °C.

General procedure H (Synthetic Scheme F)

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

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



(3- Am no-4' - cyano- bi phenyl -4-yl)-carbam c acid tert.-butyl 1S4 2064 epar ed
from (4'-cyano-3-nitro-biphenyl-4-7l)-carbamc acid tert.-butyl ester
(Exanpl e 29812 r educti on with SnCl2 2H20 according to tReI/EBHEIEH
procedure G (nmethod b). 15 Cbtained as a yellow solid (350 rug). M (ISP)
310 [(MtH) +]; nmp 195 C (dec ) Exanpl e -

(3- Amno3-f|uoro bi hen yl)-carbam c acid tert_. -but ester. Prepared
from (4 -fPactionth E |1’c‘ NN o237 )aCE%HderﬁOcelJ’&f@Fﬂs %98?*{29%3#? yl

ester 20 (tﬁéﬁé@éﬁ'l %%bxﬁae aeﬁt@a!sxhi)pweu% aaeRatisH) Iﬁ"{:.'&skécpg;lt@ BeGeidicR9 10

t he general procedure met hod Onht ai ned ght yellow solid (1
g). M8 (ISP qlﬂmqqfqrfnatwqﬁth@ THE(GHpEN a@@jC prior to réaction with the

(3- Am no- 4’ ﬁbﬁl&ggalg - met hoxynet hoxy- bi phenyl - 4-yl)-carbam c acid
tert.-butyl ester. 15 April 2004 WO 01/29012 PCT/ EPOO/ 09554 -43 Prepared
from(4 -fl uoro-2' - nmet hoxymet hoxy- 3 ni tro- bi phenyl -4-yl)-carbam c acid
tert.- ButyYethad sy P(%ﬁ'iﬂféo%iﬂ)' Byl TatkPyNocPIopiRngtfEnat i on with Pd/ C

accordl ng to the general procedure G (nmethod a). Cbtained as a |ight

purple foamHeFleZ “BEyl 3. MByl(3-SR)- pﬁﬁ@oﬂaﬁé\ﬂ%é hiternativelapreb&e®dm the methyl or
(3- Am no-2' d|f| uor o- bi phenyl - car Samc aci d ert.-butyl es er

Prepared f Fg%ﬁl gyl estersdyitres ﬁltéﬂﬂ'{]ﬂ Lagetote) peapersdihydregtpent of
tert. - butyle®sy@s acfe@fé‘mh@xﬂa@!ﬁw)dlﬂﬁ% ahﬁaémmﬂmelﬁ&e%&nE’dbﬁ

according to the general procedure otained as, a_lig
yel | ow sol ilighipm tert.{butoxide agsordingHo Safz&hee( mﬁ) 4? bt ths productcepfained : re% Ip e
(A4 (13- YN RBreng Ha‘t&iﬂaﬁer m%)ﬁiupb&ﬂ&ﬁé‘ be rémééh)b %él(e&i%‘sﬁ%cﬁﬁﬁ&nbﬁ%th butyl

ester. Prepared from | uot 0- 6' - net hoxy- 3-ni tro-bi phenyl -4-yl)-carbam c
aci d tert. 1pdBjin I‘ég@éﬁoﬂﬁﬁﬁ?@"@%) by catal ytic hydrogenation with Pd/C

according to the general 15 procedure G (nethod a). Obtained as a |ight

pur pl e f OAIN4EE cJBYepadBidd 3B)arpBB okbWrbPiohiciacil® 165- 167 C.

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

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

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

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

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

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

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



Examle (A5 (3-Anm no-2',5" -difluoro-biphenyl-4-yl)-carbam cipghf 2004
tert.-butyl ester. Prepared from

(2',5" -di MAUYYB0B- ni tro- bi phenyl -4-yl)-carbami c acid.tert. PEHEPII/ESEer 20
(Exanpl e B17) by catalytic hydrogenation with Pd/C according to the general
procedure G (nmethod a). Obtained as a t#@ht yellow gum (2.18 g). M5 (ISN)
319 [(MH")._ Exanple G46 (2-Am no-4-benzofuran-2-yl -phenyl)-carbam c acid
tert. - but yreagtionewith ethyhmelanateqmiassipg gt widn Ea N Mpbdyio N accopdiag i@ ed

from (4-be =2 06l 11 2 BiH| »E TR | butyl ester
(Exanpl e Bé%%ﬂgfl&re g‘éﬁ&cl? ?xgﬁﬂh\%&% %%ﬁ%ﬁfgﬁ%i‘%%?’%ﬁ??? %gj gener al

procedure G (nethod b). Cbtained as an orange solid (579 ng). M5.(ISN) 323
[(MH)-]; M EDRE (M5 mpddpi4 &7 (2- Ani no- 4-i sopropyl - phenyl ) - car bani ¢
acid tert.-butyl ester. Prepared from (4-isopropyl-2-nitro-phenyl)-carbamc

acid tert .E%%g}gster (Exanmpl e A2) by catal ytic hydrogenation with Pd/C
according To e general procedure G (nethod a). Obtained as a white solid

(12.59 g). 1o M5 (1SP) 251 [(MrH) +]; np 100-101 C. Exanple 48 '
(2- Ami nd- 2363 GT8RP BRI RNPrITopipicaR el P! 88 but y| ester. Prepared
from (4-cycl opropyl -2-nitro-phenyl)-carbamc acid tert_-butyl ester
(Exanpl e P@pakd ficed decithydB- cbbe‘ﬁﬁg‘akz[@w@caqemmmg b9 tichenar Mettdithinm

procedure G thod b). 15 Obtai ned,as a.,dark ,sol.id (1.96, . (1 SP) 249
[(M+H) +] . feEx‘gEHﬁ'ﬁl acegels aqogrding fogeneral -Prfeﬁefiwo"ﬁém&ﬂm%ﬁ a@%% @ﬁevgwg’éﬁf%waci d
tert. - but yhileshifolidPr epared from

(2',3" -diluoro-3-nitro-biphenyl-4-yl)-carbamc acid tert.-butyl ester 20

(Exanpl e ), (3. 14 8.96 nmml) by catalytic hydrogenation with PdIC
accordi ng%(f“bez‘&’ééﬁgr al procedure G (nethod a). Obtained as a green solid
(2.91 9).

10 Example H4
3-(3-Imidazol-1-yl-phenyl)-3-oxo-propionic acid tert.-butyl ester.

Prepared from methyl 3-(1H-imidazol-1-yl)benzoate [prepared from 3-(1H-imidazol-1-
ylbenzoic acid (J. Med. Chem. 1987, 30, 1342; CAS-No. [108035-47-8] by refluxing in
conc. H,SO4/MeOH] by treatment with lithium tert.-butyl acetate according to general

15 procedure H (method b). Obtained as an orange-brown 'oil.
MS (ISP) 287 [(M+H)"].
Example H5
3-(2-Imidazol-1-yl-pyridin-4-yl)-3-oxo-propionic acid tert.-butyl ester.

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

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

MS (EI} 287 (M™); mp 80 °C {dec.).

25 Example H6

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



M5 (ISP) 321 [(M+H)+]; np.78 C. General procedure H (Synt h@tA&“ Sghene F)
Met hod a) Preparation of ethyl or tert.-butyl 3-aryl-3-o0xo0-propionates 25
The et hyl W 9¥8P12 - butyl 3-aryl - 3- oxo- propi.onat es were prepaFEBNOETH t he
aryl acid chlorides and ethyl or tert.-butyl malonate potassiumsalt

[ CAS-no. 6148-64-7 and 75486 1 5 April 2084~ WO 01/29012 PCT/ EPO0/ 09554 - 45

1993, 200, EFFPAEhGOR BEta) 1L CATBUEG o Her e CASND Lo A o PE Beterton

it was act iwigh Réhib t&r&.eﬁitpmﬁtate\/&cwrcﬁﬁ%:w gﬁﬁE&laDplQi:éttxﬁfBI-P(xﬁétﬁochﬁP@)Htﬁned as
THF/ CH3CN at 0 C q{io to reaction with the nalonate salt. 5 Method b)

Pr epar at i ottt apgsliquid (344 gh- aryl - 3- oxo- propi onates The tert.-butyl

3-aryl - 3-oxo-propi onates were alternatively prepared fromthe nethyl or
ethyl aryl MstEnN2shyMI.eatnment with lithiumtert.-butyl acetate [prepared
by treatnment of tert.-butyl acetate with lithiumdiisopropylamde in THE

at -78 C] in th esence of lithiumtert.-butoxide according to Synthesis
1985, 45! I&F@oduct cont ai ned residual 10 starting material after

wor kup, thus could be renoved by sel ective saponification with LiOH in
THF/ MeOH HZ0[3a(4-REthyl-ididdroH 14))- plieyhir ok oipropiodicatid ted ~bugl @tadpi oni ¢ aci ds
The 3-aryl-3-o0xo0-propionic acids were prepared fromthe aryl acid chlorides

accor di ng. L3RRy fom et TR ileielaslond B Prpionts olip o Ch vTEROMIPE | n
et her at - GRidIrom BisGthamyanadoapzoicacidyamid i smnd@dional8shydeeimettiylc2tal
Exanple H 1 3- Qx0-.3-/ 3¢ 2. 4 ' -4-yb-ph | }:-.propioni G }
cater: PropSruti Grh deg g ksl SR et BY Bl PR RERQUMEPH)
react i ome ofbydreumandeitz hitdum2ért.daitgl avetake dryordizg toggehyd! pioeedurd H (mhethby b).
ort hof ormatg in aceti g, acid at#@%ﬁ? by activation with ethyl
chl or of or ma tﬁﬁegﬁsﬁﬁglor“ggﬁ‘%% %47 €t hyl nmal onate potassiumsalt with
Et 3N and MyCl2 in CH3CN according to general procedure H (nmethod a).
bt ai ned A4SEEIMI0OEMSDI i d (5.74 g). MS (EI) 259 (M4).

Example H8

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

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

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

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

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

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

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



25 Exanple H2 3-Oxo0-3-(3-[1,2,3]triazol-1-yl-phenyl)-propi OI@@MFI‘Z@J%L et hyl
ester. Prepared from3-[1,2,3]triazol-1-yl-benzoic acid [prepar y

refl uxi ngve017891Ry| 3- azi dobenzoate [ CAS-No. 93066- 93- 4] FGL/EP00/09554
trimethyl silylacetylene, followed by saponification wth aqueous NaCH in
refluxing EtOH by activation with et hyI“’@hI orof ormat e/ Et 3N and 15 Apri l
2004 WO 01,290 CT/ EPOQO 09554 -45 reaction with ethyl nal onate potassium
salt with [ét!@ﬂééﬁg—%/ng in CH3CN according to general procedure H (nethod
a). btained as a light yellow solid (2.22 g). M5 (El) 259 (M+); np 72-74
C. Exanpl e- nd=py3iday-an}-Bhexaypropiorixaridteppibanilestaci d tert-butyl ester.
Pr epar ed fro%acrrgt hy}l()aS-cygﬁz)benzogt e [ CAS- No. %?31- 48-1 ] by treatnent

with lithium tert.-hutyl acet.ate.accordi t r edur t hod
)" oot ai nimelfomghtrpe dericur eerrelie TR NP Bl by Tttt B anpi o
HA .11 3- ( gvithilitHigotert. -Botyl pberaylakccrdingao peepalprbeedacsd H (nesthod BUObtained &y .
Prepared fr n}l t hyl gl(éz-l 1 dazol -1 -yl )benzoate [prepared from
3-(1Himida tf-o‘*%}/'lsfé 698 acid U Med. Chem 1987, 30,1342; CAS-No. |
108035-47-8] by refluxing in conc. H2SO4/ MeOH] by treatnment with |ithium
tert.-butyMageNapes pdH)dl.ng to general 15 procedure H (method b).

Obt ai ned as an orange-brown oil. M5 (I1SP) 287 [ (MtH) +] . Exanple H5
3-(2-1m da:EoI - 11- 1ﬁk;‘-lpyri di n-4-yl)-3-o0xo-propionic acid tert.-butyl ester.
Prepared f = azol - 1-yl -i soni coti noyl chloride hydrochl oride

[ prepared by reaction 20 of tert.-butyl 2-chloroisonicotinoate with
i m dazol e ar0xdNEH3H 1, DAfrizgol-8oyl@henylppromonic acititert sbutykesteri d at 50 C and
reaction with thionylchloride in toluene at 100 C] and tert.- butyl

ot ocodur ¢ Er Rt aptedd TR i Pkl BBy By e loRaso oenerd
10 aminobenzoic acid with hydrazine hydrate and triethyl orthoformate in acetic acid at 120
°C, followed by esterification with conc. H,SOy 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 ExampleH12

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

ester.

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

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

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



MS (ElI) 287 (MH); rrp80C(dec) 25 Exanmple HS 15 April 2004
3-Oxo0-3-(3-[1,2,4]triazol -1-yl -phenyl)-propionic acid ter-t. bD ester.
15 April 4129083 01/ 29012 PCT/ EPOO/ 09554 - 47 Pr epar ed froﬁCﬁ@?ﬁﬂjﬂS‘m—i
3-[1,2,4]triazol -1-yl -benzoate [ CAS-No. 167626-27-91 by treatnment wth
lithiumtert.-butyl acetate according to- g%ﬁeral procedure H (method b).
Obt ai ned as___an orange liquid (2.41 g). El) 287 (M). 5 Exanple H7
3- [ 3- (4- Met FIFDMiFd by sreagmentywi mt@tm pradpieantardingita gemaral progedyre H

ester. Prepgg %Hoj[., r@g%}%wasggglsm H%h ggzol 1-yl)-benzoate [prepared

the corresponding *acl |oc ana benzoic acid and

2-am nopropi onal dehyde di met hyl acetal according to J. Med. Chem 1987,
30, 1342, fMPI(ERRS3 (Wﬁ)ukl ng in conc. H2SO4/ MeOH| to by treatnent with
lithiumtert. -butyI acet ate according to general procedure H (nethod b).

ot ai ned agﬁﬁ W brown oil (10.69 g). M5 (Ei) 300 (M). Exanple H8 3-
[ 3-(2-MethyT-Tm azoI-I-yI) phenyl] -3-0xo0-propionic acid tert.-butyl

ester. 15 Prepared frometh 3- (2-met hyl -im dazol -1-yl)-benzoate [prepared
by react? or?’”gﬁ(%‘M%YISBOWP%éﬁ’B%MB -SapXcPRapigAic add tertrhdylestendr ochl or i de

in EtOH at 0 C, direct treatnent w th am noacetal dehyde di ethyl acetal in

EtOH at 23 @egﬁr@ﬂ'ﬁ\@ﬁﬂeﬂtﬁ Mglrﬁétﬁﬂ-:\%xaﬁdl@ 1)-beR=fde ﬁ:ﬁgpz{r@c‘f bikdaBShr] ofR¥hyl 3-

treatment wi ithium - bu%\% acet ate accordl n gener al rocedur e

H (et hod B eélﬁ%ta[éésal%rla 2071-51 9ith g mixturo ot Qéf(qesﬂe;oxggg {Nerg ] .

Exanpl e HO it [adnduhit &f By HEIB Y cmlﬁaasekc%caeramph@ M¥lrhhedtr S 8R! 200 o8Y-$ogY! d
tert.-butyl ester. Preg red fromethy

3- (2, 4- di mEHyFAmER ?ﬂbbﬁ%%&e@tqw@@aﬁge@ gsyerebprocedire 5t (methag b).

3-am nOb@“@Bﬁa&e\Ma&Ey@ﬂMkom@M hdate hydrochloride in EtOH at 0 C, direct
25 treatnment with 2-am nopr opi onal dehyde di net hyl acetal in EtCH at 23 C,

foll owed b N} c. H2504 and refluxmg] by treatnment with
it hi um Ceﬁﬁs?’gﬁgwpzi ; mp 50-56 °C.

-

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

Prepared from 3-tetrazol-1-yl-benzoic acid {CAS-No. 204196-80-5] by activation with
15 ethyl chloroformate/Et;N and reaction with ethyl malonate potassium salt with Et;N and

MgCl, in CH;CN according to general procedure H (method a). Obtained asa hght yellow
solid (211 mg).

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

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

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

25 Example H17

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



according to general procedure H (nethod b). Obtained as a%q&éﬁ)\égw own oi l
(6.00 g).. M5 (ISN) 313 [(MH"]. 15 April 2004 WD 01/29012 P 00 09554
-48 Exanmp\'® W8013. (2- Oyano- pyri di n- 4- yl ) - 3- oxo- pr opi oni ¢ RGHERWPSS4pt y|
ester. Prepared from 2-cyano-isonicotinic acid ethyl ester [CAS-No.
58481-14-4] by treatnent with lithiumté0- -butyl acetate according to
general procedure H (nmethod b). Obtained as .5 al nght brown solid (7.70 g)
M5 (1 SN) nge;[a(q@rfmm]e}thyl %ﬁ%q-g-thiophenecarboxylate [CAS-No. 67808-35-9] by treatment
3- Ox0- 3- ( 3wfith 1&hiklt fer@ARikyl 4céthte RBEIMInktB bR ARG (BldthodbY. UbtBRL £4s
Prepared fromnmethyl 3-[1,2,4)triazol -4-yl-benzoate [prepared by reaction
of 3 10 anPiebnsdidd646igd wi th hydrazine hydrate and triethyl orthoformte
i'n acetic acid at 120 C, followed by esterification with conc. H2SO4 in

refl uxi ng NesHirn) psn abdpergeqM th lithiumtert. -butyl acetate according to
gener al procedu;e I-W?et hod b). Obtained as a |ight yellow gum (870 ng).
]

M5 (I SN) 286 [ ']. 15 Exanple H12 3-
[3-(2-N§thgﬁ?ﬂém&ulfanyl-i m dazol -1 -yl)-phenyl]-3-o0xo-propionic acid
Cert.-butyl ester. Prepared from et hyl

3- (2- et hogy(FeChybsuflfianyphdnil)dnagb-ptopibhicheidzaat estbpr epar ed by
esterification of 3-(2-nethoxynethylsul fanyl-im dazol -1-yl)-benzoic acid

[ CAS-No. 2Q 108035-46-7] wi.th conc. H in EtOH .followed by treatnent
with chlor gﬁﬁﬁﬁ%ﬁw?ry@lan%?ﬁﬂwaﬁbm&aﬁ%%ﬂﬁﬁﬁfﬁwdww theqorpespondinhacid
l'i t hi um t e[CASING. 163236372 Jeb e enidtntgith GOS 8at BMPioehitae at 0 (@Esyhod b) .

bt ai ned as_ap ora 11.(1. 82 . M5 (El) .3 ( . H13, .25
315 (o No s PeR IR T rlnascros setvetth BNt e Y atspading to
tert. - butygesilgtoceRu{ i frtHddoN ©bhyded as a light yellow solid (3.85 g).

3-(2-nmet hyl sul fanyl -i ni dazol - 1-yl ) -benzoate [prepared by esterification of

3-(2- et hoMﬁIf%ﬂﬁj)?%ls-si-éﬂ ‘;Bzol -1-yl)- benZ(')i c acid [ CAS- No.

Example H19
3-(2-Imidazol-1-yl-thiazol-4-yl)-3-oxo-propionic acid tert.-butyl ester

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

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

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

25 MS (EI) 307 (M").

Example H21

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



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

treat ment W@ PH2012 hiumtert.-butyl acetate according to geRETHPHPHSEdure H
(method b). Obtained as a |ight brown oil (4.41 g). M5 (1SP) 333 [(MHH)+].
Exanmpl e H14 5 3-[3-(3-Met hyl -i soxazol - 5-y#) = phenyl ] - 3- oxo- propi oni ¢ aci d
tert.-butyl_ester. Prepared fromethyl K 3-(3-nethyl-i azql -5-yl ) -benzoat e
[ pr epar e’ BRFepuabipBnean et Ao A o1 Ag4ad 480 by

With a m XtegLmeht WESlitaea ek dPxtyRoetded 2RbRIEL togg@herailgﬂit@&u&f}l IPMEt}QidFtQ. in
CHC13 at 50_C according to Tetr@&g?g{gg 1984, 40, 7985- 2 by treat nment
with |ithi (Abtaied as plight yellpwdigh ding to general procedure H (net hod
b). to Cbtained as a yellow solid (2.54 g). M5 (ISP) 302 [(MtH)+]; np
50-56 C. Exam(isp %532@@49})3}-(3 tetrazol - 1-yl - phenyl ) - propi oni ¢ acid et hyl
ester. Prepared rom 3-tetrazol - 1-yl -benzoic acid [ CAS-No. 204196-80-5] by
activation with is ethyI hi %rofrmateﬁEt3N and reaction with ethyl

mal onat e’ pat enesal proce Af A FMgCl 2 in CH3CN according to general
procedure H (et hod a) Ootal ned as a light yellow solid (211 ng). M5 (El)
260 (Mr). h¢pamatien bl anl22-Eindehilone]ahkpphame?- y| ) - 3- oxo- propi onic acid
et hyl ester Prepared from 3-chl oro-2-thi ophenecarbonyl chl ori de[ CAS- No.
86427-02- 3] rei\ction with ethyl nalonate potassiumsalt with Et 3N and
MyCl2 in @ording to general procedure H (nmethod a). Obtained as a
browmn oil (6.84 g). M5 (El) 232 (M) and 234 [(M+2)+]. 25 Exanple 1-117
3- ( 5- Cyano-The ®ptyb;22diytthd-[3,30d ipximpé-onecware ipdeptasrd from A-giyl Sstserplopiordpr i |

2 acids and catalytic amount of conc. H,S0, or trifluoroacetic acid (TFA) in isopropenyl
10 acetateat 23 °C according to Chem. Pharm. Bull. 1983, 31, 1896. The final products were
purified by silica gel column chromatography with hexane/EtOAc.

Method b)

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

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

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

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

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

Example ]2

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




WO 01/ 29012 PCT/ EPOQ 09554 -50 Prepared from et hyl

5- cyano- 2-t hi ophenecar boxyl ate [ CAS-No. 67808-35-9] by treatifaptil 2084t h
lithiumtert.-butyl acetate according to general procedure H (orret hod b).

Obt ai neWOM/2%¥2y el | ow sol id (6.66 g). MB (El) 251 (M): RPVEISSS Exanpl e

H18 3-(5-Cyano-2-fl uoro-phenyl)-3-o0x0-propionic acid et hyI ester Pr epar ed
from 5 cyano- 2-fl uoro- benzoyl chlori de‘EIZpTepared fromthe correspondi ng

aci d 632 treatment wth SOCl 2, . in toluene at
50 01 | 5 hepataeclon-thionteB - Arer RO R A s T DATE BT SRt Mot 5
: n ﬁ*BClgll | Ogv Sx%lea;tb@I : (3n Qhlxs il (2182 wegré&;(el)unﬁfﬂs&(thmbth%lsﬂyﬂﬁmmd(ﬂsﬁa

i

ot 0 | o s At with Bl (lahé% ol LBe 087 4 omal R o BCle,

- Prepar ed af houeddiing 4o pefedaZRbcctiuyd Ht(hieﬂidﬂ a)@mrb@mam (5@ Neas
256420-32-31_by .15t ment Wlt‘&)ltllhl umiert. acetate gf rding to
o nar | Sruced imo I TEROnd Y rTiad ML e BB R P - S50k .
Exanpl e Iaeeram ¢[t3 v AerMirbyddutdT @aghbd 3). Obtainbd a7l ordnyd dolid$2.8%)- pr opi oni ¢

acid tert. -butyI 8ster Prepared from et hyl

2-(4- rret I-| b te [prepared from 20 ethyl
2-am no- M)M@%@@Y@S%S&%£@63SZ 3]) by the follow ng
synt hetlc sequence 1.) NaH, 2-isothiocyanato-1, 1-di met hoxy-propane, DWVF,

23 C  2_)Exafhpled§3S04, reflex; 3) Et OH, conc. H2S04, 23.C 4.) 30% H202,
HOAc, 23 C] Dby treatnment with lithiumtert.-butyl acet ate accor di ng to

g(g%n;arg:)?%_@weddure ﬂ%met:%j_‘o](_g 2b;_) qugti:al' eﬂdmmnéoqireovm oil (8.73 g). 25 M5

3-[3-(1-Methyl -1 Himdazol -2-yl)-phenyl ] -3-o0xo-propionic acid tert.-butyl
est er 1015 Ther3-(3-2206-thidpher 228D 3 oxechropiiit 49 &4s prspared from 3-cyano-

thiophene-2-carbonyl chloride (24.33 g, 140.6 mmol) and bis(trimethylsilyl)malonate
(38.0 mL, 147.7 mmol) 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 c1). The crude material (24.8 g)
was transformed into the title compound by stirring in isopropenyl acetate and conc.

15 H,50, according to general procedure J (method a). Obtained as an orange solid (56¢g).

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

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

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

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

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



Prepared fromethyl 3-(1-nethyl-1Him dazol-2-yl)benzoate [ CAS- No.
168422-44-4] by treatnent with lithiumtert.-butyl acetate 18dqni 20049 t o
general procedure H (nethod b). btained as a light yellow liquid (1.26
g). M5 (WOm/28®2. 3 [ (M+H) +]. 5 General procedure (SynthetBGI/ERINOPISSF)
Preparation of 6-aryl-2,2-dinmethyl-[1, 3]dioxin-4-ones Mthod a) The

6-aryl - 2, 2- di met hy4-[ 1, 3] di oxi n- 4- ones "W8re prepared from

3-aryl - 3- 0xo0- pr opi oni, i nd catalytig, . nt of conc. H28Q4 qr _
i 11 uor oftter] Eiael i) (Al dts BpaindiiBatk feed4d PEslinddde im0
Chem Phat@ucdgtdihg td fhdral plocedBAH (Hethdd IR ITH cOEEhStey Rl (7.0 Pofithé | ed by
silica gel C%Hﬁ cgfiromato g{gh&_w’th h&é&neﬁég%. Method b) The

6-aryl - 2, SPRINsALIRA B WS ] rd intg fastitecompouad By SHRRGHIR BHROPIH . - but yI -
- 3-aryl - 3- acekdle MDEHRNBLSC, ditotdifto@intralpiodedurt f (Mefhodeg! ObtamieA ¥els lidle
(TFAA) in m'xi_grg of TFA 15 and acetone at 23 C according to Tetrahedron
Lett. foo¥ellowgolidda3elthe final products were if -necessary purified by
silica gel colum chromatography with hexane/ Et OAc. Examle 11

2, 2- Di met g (£6y 242 (QphempZ7y¥s °q (dec3] di oxi n-4-one. The

3- 0xo0- 3-t hi ophen-2-yl -propi onic acid was prepared from thi ophene-2-carbonyl
20 chlorige E‘i m., 50 mmol) and bis(trinethylsilyl)nmalonate (25.6 nL, 100
mol ) wit+H5E i (1.6Min hexane, 62.5 n) in ether at -60 Cto 0 C
according to the general procedure H (nmethod c2). The crude material (7.88
g) was tr&if3{Chlomdpheanyl)-2,helimethlyk[1,8ldipdnHdebrizy stirring in i sopropenyl
acetate and TFA according to the general procedure J (nmethod a). Obtained

2 S 00 A0 R e E i T 2

WO 01/1290domde{18RALY 85d5mmol handrbis(trimethylsilylymalonate (23.0 mL, 90.0 mmol) with

3-(3-chl L oph - - -RHARI QNi C _aGgi d aped_from 3-chl oro-
Chi ophenclaNuds BERIR0 Sinlel aia BIE B398 S fusfih fy CBSCHFBC AT S
bi s(tri megdngtad prodedtumel Id (methodkl).Ghe crude material (17.1 g) was transformed into the

title compound by stirring in isopropenyl acetate and conc. H,50, according to general

procedure J (method a). Obtained as a yellow-brown solid (8.0 g). '
15 MS (EI) 238 (M") and 240 [(M+2)"]; mp 87-88 °C (dec.).

Example J7

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

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

t

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

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



m., 45.4 mol) with Et3N (12.65 nL, 90.7 mvol) and LiBr (3.53 g, 47.5 mmol)
in CH3CN at O C according to general procedure H (nethod cl}.Apfihgogar ude
mat eri al H@?GGQ ?)a was 5 transfornmed into the title conpound bé stirring in
i soprope U5t e and conc. H2SO4  according to gener al PEFERPUI9FE |
(method a). Obtained as an orange solid (2.3 g). M5 (El) 244 (\W4) and 246
[(Mr2) +]; np 88-89 C (dec.). Examle 3 3~ 3- Cyano-t hi ophen-2-yl)

-22d|nethyl ﬁ% X|n4one to _The
3- ( 3- cyandtawioss H‘tQh}q |W%gﬁt$@fﬂa@Yb$@Fﬁé¢enﬂ¢¢mﬁs@yano-
thi opheneazc&aaa? ?&ne‘iﬂ'ﬂ?ééeﬁﬁreg?(%éﬁo&a) Ebaifled T Va&ig]ésg%lg P8, 205.4

bi s(trinmethyl si mal onat e 147.7 nmol)

nmol ) and 154, 7. ). in CH3CN at 0 C according to general -
'procedure%m %&)@%lfn 4|9ﬁ§4c¢%)rrat erial (24.8 g) was transfornmed into
the title conmpound by stirring in isopropenyl acetate and conc. 15 H2SO4

accor di ng Examgkrer al procedure J (nethod a). Obtai-ned as an orange solid
(5.6 g). M5 (EI) 235(M4) np 116- 1ZOC(dec) Exam |l e 14

3-(2,2-Di B[ OXI 4-yl)-benzonitrile. The

3-(3-c ang‘a:)%v‘%} @“p‘%’iapf%#%t oo%as prepared from 3-cyanobenzoyl
chloride 20 (828 ng, 5 mml) and bls(trlrnethylsHyI)mannate (2.56 nm, 10
mol ) wit E’rcpaEhderorﬁB ﬁM B@yhdmmqi pﬁo;ﬁ&mﬂ‘aazdl[pregmefﬁo%ﬁ 4=£ltylp 'GJIQ C
accordi ng tlgngsenngr ae %—1 gge E’% o The ¢rude rrate 1.04 g
was transPEERESHHT ek ﬁaé ?’i’ an Gsdn gt L0 Craceryding toi g'ﬂ'ﬂf‘{ﬂfa 108565t at e
anfll TFA ald878,dl,1ig45bjgeentmaht maeaume;'rm(aﬁaﬁm &)cor(d(ﬁjlb& ﬁi) gkﬁgraiiﬁro%e‘liﬁﬂeg ht

yel |l ow so 0, 25 M5 138 C (dec Exanp |l e 15

2, 2- Di net k;ﬁn %‘ ?g)ﬁ?ﬂ%éﬁaﬁ&%ﬁ%ﬁ@%g [ 1,3] dioxin-4-one. The
3-0x0-3-(3-trifluoromnethyl-phenyl)-prop ionic aC|d was prepared from 3-
trlflulmolvﬁtﬂ)mfml chloride (10 nm., 67.6 mmol) and
bis(trinethylsilyl)mlonate (18.2 15 April 2004 WO 01/29012 PCT/ EPOQ 09554
-53 ', 7§ mplygM th Et3N (20, ni, 142 nmmol) and LiBr (6.46 g, 74.4 rnnol)
I n CHSCN at U~ Caccording to general procedure H (method cl). The crude

material (7.0 g of the -
-(3-Imidazol-1-yl-phenyl)-2,2-dimethyl-{1,3])dioxin-4-one.

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

15 yl)benzoic acid (J. Med. Chem. 1987, 30, 1342; CAS-No. [108035-47-8) with SOCl,) and
bis(trimethylsilyljmalonate with Et;N and LiBr in CH;CN at 0 °C according to general
procedure H {method c1). The crude material was transformed into the title compound by
stirring in isopropenyl acetate and conc. H,SO, according to general procedure J (method
a). Obtained as an orange semisolid (617 g).

20 MS (EI) 270 (M™).

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

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

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



obtained 15.4 g) was-transformed into the title conpound byjssikpdibbfg in

i sopropen acetate and conc. H2SO4 according to general procedure J

( met hod ay"oms’ﬁli’ned as a light . 5 yellow solid (5.3 g). MBCTERPY/®@3A (M) ;
np 77-78 C (dec.). Examle 16 6- (3-Chloro-phenyl)-2,2-dimethyl- [ 1,3 ]
di oxi n-4-one. The 3-(3-chl oro- phenyl ) - 3-0%b= propi oni ¢ aci d was prepared

from 3-chl qr chloride 85.7 mmol) and

bi s(tri et ﬁ‘{lg&eﬁ?ilz%{aﬁl ﬁ’éft)tlaeizié’r—”é([@#%)d mmol) with Et3N (25 nL, 180
mmol) and LiBr (8.19 g, 94.3 mol) in CH3CN at 0 C according to general
procedure HEaapidnd cl). The crude material (17.1 g) was- transformed into
the title conpound by stirring in isopropenyl acetate and conc. H2S04
according to eneﬂWE roced wd Snz hod a). Obtained as a yell ow brown
solid (8. 0%p 1)“tr Ul BAdiosRA-PRRA2) +] : np 87-88 C (dec.).
Exampl e 17 6- (3 | odo- phenyl) 2 2- drnethyl [ 1,3] droxin 4-one. The

3-(3-i odo- M}QW{S—nﬁr@pﬁcrﬁﬂpwoﬁlﬁlpﬁ'o hit dokisteRI-BRBA efllerfw r@pdr&iiﬂ@@rszoyl

o e R ot ST AT Pl e PO oSG e
in CH3CN at3o® xﬁu&qpﬁﬁtﬁlmm (45 98N8E. almmair)@ﬁawg@mwg,tziacm filnbl) id T ;oM de
material (21.9 %ta@nsfoc{ %&neéﬁ%%rse hrtle conp n% b% stirring in
FEi e i e s et N gt

met hod a) .tr atiyle Afa
79- 80C(decg cha g nflg- tcr f1 ugr onet hoxy- pr#rg;ir?yl)-
[ 1,31 di &Rt rﬂlB‘r‘i’é‘? ‘*I"'ﬁi? é@ta{r}g‘fiﬁ%ﬁ ’6&@ ﬁr@gnyl ) - propionic acid
was prepared from3- trifl uororret hoxybenzoyl chI ori de and

bi s(tri pet S5 $ENyd INE);anpae0-M1 ¥C.Et 3N and LIEr in CH3CN at 0 C according
to general procedure H (nethod cl). The crude material was 15 April 2004

WO 01/2901%£CT4 90/ 09554 -54 transfornmed into the title conpound by
stirring |n—|-5'§p5cprpenyl acetate and conc. H2SQ4 according to general

procedure J (nethod a). Obtained as an orange solid (2.27 g).
2,2-Dimethyl-6-(3-[1,2,4}triazol-1-yl-phenyl)-[1,3]dioxin-4-one.

The 3-0x0-3-(3-]1,2,4]triazol-1-yl-phenyl)-propionic acid tert.-butyl ester was prepared
from 3-{1,2,4]triazol-1-yl-benzoic acid methyl ester [CAS-No. 167626-27-9] by treatment

15 with lithium tert.-butyl acetate according to general procedure H (method b). Prepared
from (Example H6) by stirring in TFA/acetone with TFAA according to general procedure
J (method b). Obtained as a yellow solid (539 mg).

‘MS (EI) 271 (M™).
Example ]14
20  6-(2-Imidazol-1-yl-pyridin-4-yl}-2,2-dimethyl-[1,3]dioxin-4-one.

Prepared from 3-(2-imidazol-1-yl-pyridin-4-y1)-3-oxo-propionic acid tert.-butyl ester
(Example H5) by stirring in TFA/acetone with TFAA according to general procedure J
(method b). Obtained as a brown solid (10.8 g).

MS (EI) 271 (M™); mp 151 °C (dec.).
25 Example J15

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



M5 (ElI) 288 (Me) np 49-54 C (dec.). Exanple 19 2, 2- Drrethlsng&MOM
-pyridin-4 13] di oxi n-4-one. Prepared from

3- oxo0- 3- p‘?’ﬂy {ZAL 3 yl -propionic acid [prepared from 4- acet VEGH/EP0§E+
magnesi um et hyl carbonate and CO2 in DI\/F at 120 C according to.Journal of
Antibiotics 1978, 31, 1245] by treat menPCwi th acetone, TPA and TFAA

accordin e raI 0 edure tai ned as .a ite,salid
(1.3 g). 91%r p/%r ? 50@ ]Ej{aﬁ%%r% ]I(ilg p?r enyl]-3-oXo-propionic acid tert.-butyl
6-(3-1mi daeﬁr-(hahplpﬂ%%ﬂy)sﬂgmﬁg B T/ Bydtor elwiBh THA @XHcBordind @ gehibial procedure]
3-(3-i m'daé_gl-ldﬁ g_% 3box08£‘d0@|ﬁ c acid was prepared from
3-(1Hinid gpo ﬁl? Q f PERF ;gérochl oride (prepared by treatnent
of 3-(1H i mdazol-I 15 vyl )benzor c acid U Med. Chem 1987, 30, 1342; CAS- No.

(108035- ATNE) (B 284 (SOCH #p 1@edC. bi s(trimet hyl silyl) nal onate with Et3N and
LiBr in CH3CN at 0 C according to general procedure H (nmethod cl). The

crude tegl al transforned into the title conpound by stirring in
i soprop nygﬁ%%gggﬁ% and conc. H2S04 according to general procedure J

(method a). Obtained as an orange semisolid (617 g). 20 - MS (El) 270
(Me). Exa#qiR2-Dibdeth@l-@oin-6EL- fiy3 |dGoxfra-4mi)l-hyridinplesaybonifriie.3} di oxi n- 4- one.
The 3-(3-net hoxy phenyl ) - 3- oxo- propi oni ¢ acid was prepared from

- h b I

bi 5t 11 met FOP e i G Pl e s R R e sour e (R 127
mrol ) and Hil@) by Sirfingdn T658/atetonWjthi TFABHBEDEdILg © genarat pratiedgret]d megienly)al
procedure Hbéagi?édha?gl%lo%nsmf fﬁd’& material (6.38 g) was transforned into

the title conpoun h i sopropenyl acetate and conc. H2S04
according to general procedure J (method a). Oontained as a yellow oil (640
ng) . 130ApMS (ER0RB0 (MD; 01p/1386CAd@QT1IEPOO/ 09554 -55 MBS (I SP) 235 [ ( MtH) +]
and 252 [ (MtNH4) "] . Exanple T12 2,2-Di nethyl-6-(3-nitro-phenyl)-[ 1, 3]
di oxi n-4-one.

M

General procedure X (Synthetic Scheme B)

Preparation of {2-[3-aryl-3-oxe»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 consurpption of the minor component. The
solution was allowed to cool to 23 °C, wrrhereupon 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.



The 3-(3-nitro-phenyl)-3-o0oxo-propionic acid tert.-butyl estey AMRSoHL epar ed
from3 5 nitrobenzoyl chloride (2.71 g, 14.6 mol) and tert.-butyl nalonate
pot assi un&M29%%6 0' g, 30.0 rnnol) with Et3N (4.5 nl, 32.BCHEPSP5HNd

MyCl 2 (3.48 g, 36.52 nmol) in CH3CN according to general procedure H
(method a). The crude material (3.88 g) Wds transformed into the title
conpound by stirring in TFAl acetone with TFAA according to general

procedur e ?li—"ﬁ%{—e-@d b). Obtained as a yellow solid (2.76 g). 1o M5 (El) 249
(M); np 110-117 C. Exanple J13 2,2-Dinethyl-6-(3-[ 1,2, 4]

triazol - I - {2-{p®Caho-phedyl BB-dHoProBichyRieno LAGodo-Pkenyd}-tadbhmic acid tert.-buty]
1,2,4]triazal -1-yl-phenyl)-propionic acid tert.-butyl ester was prepared
from3- [ ¥%-4] triazol-1-yl-benzoic acid nethyl ester [CAS-No.
167626-27-9] by treatnent’ 15 with lithiumtert.-butyl acetate according to
general pr Pegdrsdeirdin(PRiMia6-4bibdoPieRd) erbabiioaid kerditd &5} (B¥arsilk 1) Ng i n

TPA/ acet on i th TFAA cordi to net.a rocedure J. (pethod b).

Cot o nod AP0 A GHRG Fift {6587y PR 1oy Fomiopgard sy e Aot
6- (2- 1 m dagfhol) a¢dor@ing téltte-génath) procedide Ke UbydinddlasH whlgwisBLHd {£P@). Prepared
from 3-(2-imdazol -1-yl -pyridin-4-yl)-3-oxo-propionic acid tert.-butyl

Genr al  pr BEEACP 05 [Vt LEpdss Mot PR 2 Bhtn sol i d (10.6 g). M
(El') 271 (M); nmp 151 C (dec.). 25 Exanple 115 2, 2-Di net hyl - 6-

[ 3- (2- et hkempled®®zo0l -1 -yl )-phenyl]- [ 1,3 ] dioxin-4-one. 1 5 April 2004
WO 01129012 PCTI EPOO/ 09554, -56 Prepared from

3+[3-(2- i mA_d - 1. - phenyl 1-.3- i Qnj i.d t .- but yl.
cstor | (ExalBl s YR BhimY B ho et SR e Sl oo g et
gener allopr tredutd ester. (met hod b). Obtained as a beige solid (2.13 g). MS
(El') 284 (M); nmp 122 C. 5 Exanple 116 4-(2, 2-Di nethyl -6-oxo0-6H [ 1,3 ]

di oxi n- 4- Yi?}épg}’édi ﬁjt;rﬂ?2-%irﬁﬁé-qgﬂﬂeglweh'x%yl—phenyl)-cai:barnic acid tert.-butyl ester
(Example G2) (214 mg, 0.7 mmol) and 3-(2,2-dimethy}-6-oxo-6H-{1,3]dioxin-4-y1)-
benzonitrile (Example J4) (250 mg, 1.1 mmol) according to the general procedure K.
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 X3 -

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

. Prepared from (3-amino-4'-methoxy-biphenyl-4-yl}-carbamic acid tert.-butyl ester
- 20 (Example G5) and 3-(2,2-dimethyl-6-oxo-6H-[1,3]dioxin-4-yl)-benzonitrile (Example J4)
according to the general procedure K. Obtained as a light brown solid (207 mg).

MS(ISP) 486 [(M+H)"], 508 [(M+Na)*] and 524 [(M+K)*]

Example K4

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

Prepared from (2-amino-4-thiophen-3-yl-phenyl}-carbamic acid tert.-butyl ester
(Example G6) and 3-(2,2-dimethyl-6-ox0-6H-[1,3]dioxin-4-yl)-benzonitrile (Example J4)



Prepared from 3-(2-cyano-pyridin-4-yl)-3-0x0-propionic aci dlstf;ﬂrFIQD@&'ty'
ester (Exwr}gle H10) by stirring in TFA/ acetone with TFAA according t

gener al PP J (nethod b). Obtained as a brown sol i dPCHEBO/FS4 10 VS
(El') 230 (M); nmp 132 C (dec.). Ceneral procedure K LSynthetic Schene B)
Preparation of {2 [ 3-aryl - 3- oxo- pr opi onyl¥mi noj - 4- aryI phenyl } - carbam c
acid Cert.-but e ter by. rea on_of (2-am no 4- arf/ {)hen yl)-carbam ¢
acid tert. 358 8é% %eneaa{ WOéﬁfin Ko Obtzinggag a bygwmysplid (104 mg) and used crude
3-aryl -3- O&Qt}pf;@ﬁ{ﬁ?ﬁl Pr.aryl -2, 2-:di nmethyl-[1, 3] di oxin-4-ones; also
3- aryl-N-(2-nitro-4-aryl - phenyl) 3- oxo- propi onam des by reaction of
2-nitro-4-aryl - nylamnes with 6-aryl -2, 2-di nethyl-[1, 3]di oxi n-4-ones. A
m xture ofkﬁ@&%ﬁm’ no- 4- aryl - phenyl )-carbam' c acid tert.-butyl ester or
2-nitro-4-aryl- phenylamne (1.0 mmol) and the ethyl or tert.-butyl

3- aryl - 3- oXD{ P Biyanaiphenyl)-8-Hoypr ladnifo Bt fiydr2 -yl pBEAI R ¥ArBathi ORed
(0.8-1.5 ! {M sﬂrefpﬁug}gzﬂ in t%loﬁrgm SF?rL unt|YI ﬁtﬁlﬁ 1iulgyer

chr omat 3gr5?5ﬁ>b‘ﬁ\{ﬁ(ﬁsr€&t ed conpl ete consunption of the mnor conponent. The
solution was allowed to cool to 23 C, whereupon the product generally

crystalliz é‘dep(ard’d fromy@santiferefiriy-Styllpleaslldcarbabdt 46 tdr-ARPaSter (Exavaile

cubj oct ed’ £0) N SRATOUPHRY P oEHe ot i il é%z'eﬁﬂq%mt“r Fotdies

ether or mixthergeseral prkkitré Ke®butnedsh Lbdigddwdey E7UyAEY. 0 gi ve the {2 [3-
aryl - 3- oxo- propi onyl am no] - 4-aryl - phenyl }-carbam c acid tent.-butyl esters

i rectty | SRR MR Y B BN Tl a B 8 e pur i ca by

recrystallization or by silica gel columm chromatography. 15 April 2004 WO
01/29012 PEXAmPRHEAO554 -57 Exanple Ki {2-
[ 3- (3- Cyano- phenyl ) - 3- oxo- pr opi onyl am no] - 4-i odo- phenyl ] - carbam ¢ acid

tert.-butyks re£ss £ d_frc = am no- £ i 0do- nyl - car bani c . aci
oty L PR o R B S A
3- (3-cyanoegitienyl ) - 3- oxo-propionic acid ethyl ester (880 ng, 4.1 mol)
according to the general procedure K Obtained as a yellowsolid (1.2 g).

MS (1 SP) * 5@erlaf e (3 2n 2 4 enMA- NN - barb AMRi BT b 3bStyl ester (Example G9) (250
mg, 0.88 mmol) and 3-(2,2-dimethyl-6-ox0-6H-[1,3]dioxin-4-yl)-benzonitrile (Example
15 J4) (243 mg, 1.06 mmol) according to the general procedure K. Obtained as a white solid
(324 mg).

MS (ISP) 456 [(M+H)"]; mp 168 °C (dec.)
Example K7

. {2-{3-(3-Iodo-phenyl)-3- oxo-propmnylammo]-4-pheny1ethyny1 phenyl}-carbamic acid
- 20 tert.-butyl ester.

Prepared from (2-amino-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester
(Example G2) (1.0 g, 3.24 mmol) and 6-(3-iodo-phenyl)-2,2-dimethyl-[1,3)dioxin-4-one
(Example J7) (1.78 g, 3.57 mmol) according to the general procedure K. Obtained as a light
yellow solid (1.9 g).

25 MS(ISP) 581 [(M+H)"] and 603 [(M+Na)"]; mp 193-195 °C (dec.)
Example K8

{3-[3-(3-Azido-phenyl)-3-oxo-propionylamino]-biphenyl-4-yl}-carbamic acid tert.-butyl

ester.



Exanpl e K2 _ _ 15 April 2004

{2-] 3-(3-Cyano- phenyl ) - 3- oxo- propi onyl am no] - 4- phenyl et hynyl - phenyl } - car bam
ic acid W& W&P2-butyl ester. Prepared from PCT/EP00/09554

(2- am no- 4- phenyl et hynyl - phenyl )-carbam c_acid tert.-butyl ester (Exanple
G2) (214 nmg, 0.7 mol) and 3-(2, 2-di met A%-6- oxo- 6H-[ 1, 3] di oxi n-4-yl ) -
benzonitri l e, J4 1.1 mmol, ing to the ener al
procedur e kre?gﬁﬁf@?féﬂ‘oa Pgl ?&%w‘bﬁ% pegt- %’E@geﬁﬁ)(ki@P PSP mp@
[(MtH)}],  4fHol) (aM!NI-‘(‘?B)-aﬁd@ HeWS-[oﬁcM@Jaﬁuohzc a8 e@‘eﬂtzp('?@O(tﬂE@ mmol;Exampl e
K3 ( 3-[3- 306%&2 # g&nylam

- 4" - et hox PIH2 ?&‘34372){ 4-bgnzoy Siditerrg éfhef” 1986+ 134) using the propediggr ed

from (3- andaQrib: dmes ek ,bngrgbemlnfé d ?@xg?z § r 20
(Exanpl e G5) ana 3- 2- 2gll met hyI 6- BI?(GOKMS g?gglﬁa%&?%nﬁg%%ﬁﬁ?iﬁl e

( Exanpl & JE}OWQE’&?C;&@%H‘LC@%%O@@EEF@!CI (éis'l)é'!iﬁaure K. Obtained as a |ight
brown solid (207 ng). M5 (ISP) 486 [(MtH)+], 508 [(M:Na)t] and 524 [ ( M+K) +]

Exanpl e KAMS (ISP) 472 [](M-i-H) ] and 494 [(M+Na)*]

{2-[3- (3- Cyano- phenyl) - 3- oxo- propi onyl am no] - 4- t hi ophen- 3-yl - phenyl } - car bam
ic acid- 25 tert.-butyl ester. Prepared from

(2-am no-4 -3-yl-phenyl)-carbamc acid tert.-butyl ester (Exanple
&) and 3-(2, 2-di met hyl - 6- oxo-6H-[ 1, 3] di oxi n-4-y1)-benzonitrile (Exanple

J4) 15 Apr (3-[209CyaNOphtiALeIkoRbpRIINNANS)- 4,3 Tk s Vishdgl-L §1I habaaner al

procedure K. I ned as brown solid (104 ng) and used crude in the next
st ep (Exanf)‘f‘g%)é'?b%ﬁa‘ﬁﬁfe K5

{2-[3-(3-Cyano- phenyl) 3- oxo0- pr opi onyl am no] - 4-f uran- 2-yl - phenyl} carbam c
acid 5i0t ePtepabudt fydbme3iamino 2, E'p&lﬂ&drd‘-bipﬁﬁhnyl-zi-yl) carbarmc acid tert.-bu lester

2- 4. - but | G/
b 3 (5, 2 SrUL OB s SRR R ettt T et s 54y )
accor di ng beérohiteilagy@xemple Ja) (116 dhg,® Hhﬂléucaﬁ@ag&&) the ?@ia@ﬁ prewdare K271 nyg).
VB (1SP) 48R il M kite 38 (55 MENR) +) and 484 [(MeK) +

MS (ISP) 492 [(M+H)"]; mp 118 °C.
15 Example K9

{2- [3—(3-Cyanp-phenyl)-3-oxo-propionylamino]-4—furan—3~y1—phenyl}-carbamic acid
tert.-butyl ester.

Prepared from (2-amino-4-furan-3-yl-phenyl)-carbamic acid tert.-butyl ester (Example
G11) and 3-(3-cyano-phenyl)-3-oxo-propionic acid ethyl ester (Pol. J. Chem.1978, 25)
20  according to the general procedure K. Obtained as an orange solid (460 mg).

MS (ISP) 446 [(M+H)*], 463 [(M+NH,)*] and 468 [(M-+Na)"]
Example K10

{2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-4-naphthalen-1-yl-phenyl}-carbamic
acid tert.-butyl ester.

25 Prepared from (2-amino-4-naphthalen-1-yl-phenyl)-carbamic acid tert.-butyl ester
(Example G14) and 3-(2,2-dimethyl-6-0x0-6H-{1,3]dioxin-4-yl)-benzonitrile {(Example
J4) according to the general procedure K. Obtained as an off-white solid (92 mg) and used
crude in the next step (Example 20).



i o Exanpl e K6 _ _ _ 15 April 2004
{3-]3-(3-Cyano- phenyl ) - 3- oxo- propi onyl am no] - bi phenyl -4-yl }-carbam c acid
tert.-but Oéy?g’ll. Prepared from (3-am no- bi phenyl - 4- yl ) - c REBEROY/02554 d
tert.-butyl ester (Exanple &) (250 ng, 0O.88 mml) and

3-(2, 2-di net hyl - 6- oxo- 6H-[ 1, 3]di oxi n-4-yI")-benzonitrile (Exanple 15 J4)
(243 ng, 1 B fé&l)l according to the general procedure K Obtained as a
white soli (324 1mg). M5 (ISP) 456 [(MrH)+]; np 168 C (dec.) Exanple K7
{2-[3-(3-10do- phenyl) - 3- oxo- propi onyl am no] - 4- phenyl et hynyl - phenyl } - car bam
c acid 20{2¢33-Qyangiphenylep-oxprigpacaglafnion] -4-thiazol-2-ylethynyl-phenyl}-carbamic
(2-am no- 4. | -phenyl)-carbam c acid tert.-butyl ester (Exanple
) (10 g Rl O -
6- (3-i odo- Bhenyl -2,2-dirnethyl -[1, 3] di oxi n-4-one (Exanple J7) (1.78 g,

3. 57 mol ) Pxepemddren (2emihe-dethireohl-natogiiphenyl)-cObtmicwmit wst.-bukyl ghter

yel | ow 30 E%éagr_?%lé’agg @%ﬁgg’ﬁé&'é@oﬁ%% - R 803, DR E L i B

{ 3- [ 3- ( 3- AgsteroPphdrighey. B78x25) (7o pigo O34 annol) jackording ity ithelgepkdal prochdmiedC.aci d
tert.-buty ' 1/ 29012 PCT/ EPOO/ 09554 -59 Prepared
( 3-am no- bibp}))ﬁgé}rl]ﬁésﬁ%@%gybéﬁgglza%ﬁggt ert.-butyl ester (Exanple (&3) (569
ngy, 2 mmIN} and 3- (3-azi do- phenyl ) - 3- oxo-propionic acid ethyl ester (700
ng, 3 nmol MS EPRAR7dEMHDN; mmE3IfE benzoyl chloride (Bioorg. Chem 1986, 134)
using the procedure described in Synthesis, 1993, 290, nethod A, M5 (El)
233 (M)) peoaedng to the.general 5 procedure K. Obtained as an orange
solid (367 ng). (1skP)y 472 [(MtH)+1 and 494 [ (M:Na)*] Exanple K8 { 3- |

3- (3- Cyano- phenyl ) - 3- oxo0- propi_onyl am no
-2, 3 -\ fiﬁ&'&%/'dhbﬁér%l}Qth@rP}ﬂbérq;@rﬁr@Pg&mY&miapl-%mmdjd-2Q§-t];é|enﬂbcabepéc ed
from (3- anhf@test.-Bhtyldisfet uor o- bi phenyl -4-yl)-carbamc acid tert.-butyl ester

Prepared from (2-amino-4-pyridin-2-yl-phenyl)-carbamic acid tert.-butyl ester (Example
G17) and 6-(3-chloro-thiophen-2-y1)-2,2-dimethyl-[1,3]dioxin-4-one (Example J2)
according to the general procedure K. Obtained as an amorphous brown solid (145 mg).

15 MS (ISP) 472 [(M+H)"} and 494 [(M+Na)*]

Example K13 -

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

_ Prepared from (2-amino-4-pyridin-2-yl-phenyl)-carbamic acid tert.-butyl ester (Example
. 20 G17) and 3-(2,2-dimethyl-6-oxo-6H-[1,3]dioxin-4-yl)-benzonitrile (Example J4)
according to the general procedure K. Obtained as a light brown solid (90 mg).

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

Example K14

[3-(3-Oxo-3-thiophen-3-yl-propionylamino)-biphenyl-4-yi]-carbamic acid tert.-butyl
25  ester :

Prepared from (3-amino-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example G9) (144
mg, 0.51 mmol) and 3-0xo-3-thiophen-3-yl-propionic acid ethyl ester (FR 7191887)



(Exarrpl e 49) (160 ng, 0.5 mmol) and 15 April 2004

3-(2, 2-di rnet hyl - 6- oxo-6H-[ 1, 3j di oxi n-4-yl)- benzonitrile (Exanple J4) (115
my, 0.5 nWf§VR8Eording to the general procedure K. Cbtai PCHERY/@S¥hi t e
solid (53 ng). M5 (I1SP) 492 [(MH)']; rrp]1180 15 Exanmpl e K9 {2-

[ 3- (3- Cyano- phenyl ) - 3- oxo- propi onyl ari no] -"4-furan- 3-yl - phenyl } - carbam c

acid ter t g-,}# 0. 9@ I) EE%?%EQ%Me%@)eraI %rocedure Obt inedasa ye{.\%X w foa

(2-am no- 4 eny am™ acid tert uty ester anpl e
Gl) and 3- é%‘-&sgéno phenyl) - 0X0-propionic acid ethyl ester (PoL J.
Chem 1978, 25) 20 according to t he general procedure K Obtained as an

orange sol ipg | SP) 446 M+H) + 463 M+NH4) +] and .468
[-(I\/Hr%a) +] Eng};@ﬁé@gK?[ng}lﬁgf] [3)(3 QA[aElo |;;?1e]nyl) 3- E)§<o progjl I)nyl am no]

- 4- napht hal_en 1 yl - phenyl }-carbamic acid tert.-butyl ester. 25 Prepared
from (2-amfr$émﬂ?_fdéb£t hal en-1 -yl - phenyl )-carbanic acid tert.-butyl ester

(Exanpl e Gl4) and 3-(2, 2-di net hyl - 6- oxo-6H-[ 1, 3] di oxi n-4-yl)-benzonitrile
(Exanpl e qé})[sgsagfaﬁb%e&@nish&mgﬁw&i 144186 Uﬁ?euksa-b@@&'yﬂ@xh}a&r@&m acid

of f-white soli and used  Crude in the next ep’ (Exanmpl e 20)
Apri | 2004telv\6>m1/ez%12 PCT/ EP00/ 09554 -60 Exanple K11 { 2 - [ 3 - (3 -
Cyan o -ph e n yl) -3 -oxo -propionylamn o] -4 -thiazol of-2-ylethynyl
-phenyl '} -Pregir @diﬂ‘bfn (%ﬁot?fﬁeﬁi Ui herﬁ;ﬂi@;‘l) cELERA¢ £44 terPutyl ester

2- 4- h | - |l eth b d tert. - but t 5
(Exanpl o GUETR8 G7g) Sod 33t pﬁyﬁé%ccgééaga&o%%ﬁwﬁme Ik B

aci d et hyl ]4)&¢§:Esfdu€g3@ theéene%%cjeaﬁl?eK Mtainéd a8 visCordoram®! oil @999[3?' ng to

t he general procedure K =~ Obtained as a |jght yellow solid (129

E'zS[Pé (B STisk) kro Rereh s BBy B DR M - 4- pyr i i n- 2-y1 - phenyl }

-carbamc acid tert.-butyl ester.
Example K16

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

Prepared from (3-amino-2'-methyl-biphenyl-4-yl)-carbamic acid tert.-butyl ester
15 (Example G23) and 6-(3-chloro-thiophen-2-yl)-2,2-dimethyl-{1,3]dioxin-4-one (Example
J2) according to the general procedure K. Obtained as a viscous brown oil (154 mg).

MS (ISP) 485 [(M+H)"], 507 [(M+Na)*] and 523 [(M+K)7].

Example K17

{4-Benzoyl-2-[3-(3-chloro-phenyl)-3-oxo-propionylamino]-phenyl}-carbamic acid tert.-
20 butyl ester.

Prepared from (2-amino-4-benzoyl-phenyl)-carbamic acid tert.-butyl ester (Example G24)
(205 mg, 0.66 mmol) and 6-(3-chlore-phenyl)-2,2-dimethyl-[1,3]dioxin-4-one (Example
J6) (174 mg, 0.73 mmol) according to the general procedure K. Obtained as a brown foam
(232 mg).

25 MS (ISP) 493 [(M+H)"].



Prepared from (2-am no-4-pyridin-2-yl-phenyl)-carbam c aci dlstﬁfgrﬁ opAt Yl
ester (Exanple Gl7) and

6- ( 3- chl ongPW&%en- 2-yl)-2, 2-di met hyl - [ 1, 3] di oxi n- 4- one PEXERMNWIID)
according to the general procedure K. Obtajned as an anor phous brown solid
(145 ng). 15 M8 (1SP) 472 [(MtH)*] and 494 ] (M+Na)}] Exanple K 13

{2-[3-(3- 3091 | ) - 3- oxo- propi onyl am no]
-4-pyridi n-TVIE‘% - yl}-carbamic acid tert.-butyl ester. Prepared from
(2-am no-4-pyridin-2-yl-phenyl)-carbamic acid tert.-butyl ester (Exanple

20 GLl7) andé-Benzqyr-223d(3reranpt pignylddocxcpropionylahin] eplienyl}-4arphinicaid tanit ri | e
(Exanpl e Jg}l g&grrdi ng to the general procedure K Obtained as a |ight
brown sol i PS mg). MS (ISP) 457 [(MrH)fi] and 479 [(M+Na)}]. Exanple Ki4
[ 3- (3- Oxo- 3-t hi ophen-3-yl -pr ogi onyl am no) - bi phenyl -4-yl] -carbam c acid
tert. - but yPragresiem (@raspiaoett bénzeoil-pRenyb-ersb tinjstagid terta-byty) esterr(Bzarinple £224

tert.-butyksester @Tfﬁﬁm )3(144,- )3 ko1 '
3- oxo- S%t hik%pheﬁ’-l?é - r?)g?%?ﬁ(g Cé%lll% et gS%oﬁ%k%ﬂ%%%estfg(%r]i | 2004
WO 01/ 2901@%@(@@8%& 1.64 mmel) agngrdiog 16 thergshrahpooediira §. Obtaimed as a

eneral pr : j as a yellow foam (181 . M5 (IS 435

Do " BEEHIG SRR R 8 @ Y (181 mo). B (TS0
3-[3-(3-Cyano-phenyl ) - 3- oxo- propi onyl am no] - 3' - net hyl - bi phenyl -4-yi }-carba

e A B A eS Coehr B e ot 506 (M N s p 168 ¢ (decy”

(3-am no- 3' - net hyl - bi phenyl -4-yl)-carbamc acid tert.-butyl ester (Exanple
&0) and 3E§gm§yeq¢1rgat hyl - 6; oxo- 6H-[ 1, 3] di oxi n-4-yl)-benzonitrile (Exanple

J4) according to e general procedure K. Obtained as a viscous orange oil

(290 ng). Lo MS (rSP) 470 [(MtH) +], 492 [(M+Na)+] and_ 508 [ (M+K) +].
Exanpl °K1k54‘§3’-‘{°§1‘2(é—'@ﬂ‘%'r‘éwf’h?rb%H@WI@I?PYWOPWH'r@rhﬂnélﬁiﬁﬁé]tﬂtfbm}’l
-2' - et hyl etkphenyl -4-yl }- carbamic acid tert.-butyl ester..

Prepared from (2-amino-4-benzoyl-phenyl)-carbamic acid tert.-butyl ester (Example G24)

{259 mg, 0.5 mmol) and 2,2-dimethyl-6-thiophen-2-yl-[1,3]dioxin-4-one (Example J1)

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

MS (ISP) 465 [(M+H)"]

Example K20

{3-[3-(3-Chloro-thiophen-2-yl)-3-o0xo-propionylamino]-biphenyl-4-yl}-carbamic acid
tert.-buty] ester.

20 Prepared from (3-amino-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example G9) (100
mg, 0.35 mmol) and 6-(3-chloro-thiophen-2-y1)-2,2-dimethyl-[1,3)dioxin-4-one
{Example J2) (95 mg, 0.39 mmol) according to the general procedure K. Obtained as a
white solid (127 mg).

MS (ISP) 471 [(M+H)"}; mp 165 °C.
25 Example K21

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



Prepared from (3-am no-2' - net hyl - bi phenyl -4-yl)-carbam c aCI'SdAﬁrﬁQbezt but yl

ester 15 Y(V\VExaIEDI e 3) and

6- (3- chl oM™ ¢¥%8¥Bhen- 2- 71 ) - 2, 2- di net hyl - [ 1, 3] di oxi n- 4- one PENERIYBS54]2)
according to the general procedure K. Obtai ned as a viscous brown oil (154
ny). M5 (1SP) 485 [(MrH)t ], 507 [(M:Na)+]" and 523 [(M+K)+]. Exanple K1 7

{4-Benzoyl P?«iJa?%d@o@rt rﬁﬂo%h?ﬂééh&g%@%?ﬁ@ﬁb QUi AL 94 1R ksigar bami ¢

acid tert. Prepar

(2- ami no- 4(5muplymﬁhmwﬁ.@sdlmﬁn&émodéﬁe[ﬂﬁ]dlbunry4~yﬁslleazomﬁxdaﬁbtaerlm4)
205 , I d 4-
(205 0. 0156 Pl AV Bek oG- AR Ll o2 LEELI b gl 0 ot n-i-one

Gbt ai ned as a brown foam 5232 N& 25 M5 (I1SP) 493 [(M:H)+]. 15 April 2004
WO 0112901 MPASPEEOIYOEEY |, 568 [t jend £84 { BMBEI oy | - 2-

[ 3- (3-cyano- phenyl ) - 3- oxo- propi onyl am no] -phenyl]-carbamc acid tert. -

butyl estek,,RLeRaed from (2-am no-4-benzoyl - phenyl)-carbam c acid
tert. -buty?"‘?‘r(zExanple G24) 5 (375 ng, 1.20 nmol) and

3- (3-cyano- Bher&“D - 0xo-propionic _acid etg ester (Pol. J. Chem 1978,
25) (313 mio-(6-Qre-bfslihydreqoridimg o2 Breoxgehthiophes: Zykprapionglandpodi ned as a

l'i ght | 484 M+H) + 501 M+NH4) + d 506
8 i, VL) (84,0 1. S0 (e

4Beno|2 3- 0xo0- 3-t hi ophen- 2- ropionyl am no henyl ]-carbam ¢ acid
E ert. - Eu%/y Preés%deﬁ)éompﬁﬁeaa%mgcﬁ €6re#¥ (lép%}me@r@ gﬁﬁ%ﬁ‘f’o%lp gbﬁ@%k];:arbe@mrﬁ @rraxlzu d

tert.-butybugsbser (Ekx 1?15&' @31@%2]00 2(5@64%111&) &MIMQ 1- 6 th10phen 2-yl-
2, 2- dlnethXI-G -t hi ophen- 2 di oxi n- 4-one ( 1) (135 ny, 0.55

mm! ) atcol bR lioxia-4-aee bFéfﬁ@Plf-I] IM éasnoéﬁi m@?l)aﬁcﬁ@'é%oéh‘}’ gegwral peogedure
solid 15 ﬁ@@)b@ﬁ}xed as a beige solid (235 mg).

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

Example K23

{4-(6-Benzyloxy-pyridin-3-yl)-2-[3-ox0-3~(3-trifluoromethyl-phenyl)-propionylamino]-
15 phenyl}-carbamic acid tert.-butyl ester.

Prepared from [2-amino-4-(6-benzyloxy-pyridin-3-yl)-phenyl} -carbamic acid tert.-butyl
ester (Example G30) (203 mg, 0.52 mmol) and 2,2-dimethyl-6-(3-trifluoromethyl-
phenyl)-[1,3]dioxin-4-one (Example J5) (150 mg, 0.55 mmol) according to the general
procedure K. Obtained as an off-white solid (213 mg).

20. MS (ISP) 606 [{M+H)"]; mp 190 °C (dec.).

Example K24

{3-[3-(3-Cyano-phenyl)-3-oxo-propionylamino}-4'-trifiuoromethoxy-biphenyl-4-yl}-
carbamic acid tert.-buty} ester. :

Prepared from (3-amino-4'-trifluoromethoxy-biphenyl-4-yl)-carbamic acid tert.-butyl

25 ester (Example G27) and 3-(3-cyano-phenyl)-3-oxo-propionic acid ethyl ester (Pol. J.
Chem.1978, 25} according to the general procedure K. Obtained as a brown semisolid (94
mg).

MS (ISP) 540 [(M+H)"], 557 {(M+NH4)"] and 562 [(M+Na)*].



(%) (| SP) 465 [(NH'H) 1 Exarrpl e K20 - 15 April 2004
{3-[3-(3-Chl oro-t hi ophen-2-yl) -3-o0xo- propi onyl an nol

- bi phenyl YR WPO0ar banic acid tert.-butyl ester. 20 PrepaPEWERPYIASSS
(3-am no- bi phenyl -4-yl)-carbam c acid terdgs.-butyl ester (Exanple @) (100
ng, 0.35 nmmol) and

6- (3-chl or@xﬁi%»g' ooEn- 2-yl ) -2, 2-di net hyl -[ 1, 3] di oxi n-4-one (Exanple J2) (95

ng, 0.39 nmo according to the general procedure K. Obtained as a white

? gl I[ g E %2&3%teﬁqgﬁmnyc§%3§{}%:ﬁh9p§ E%%Pﬁﬁ%?ﬁg%l}%ﬂ%%%ﬁoﬁ{@ﬁwﬁquﬂ}car b

anm ¢ aci d 3{eaihydRMbMl predifd-1- cH‘@oQﬂzYmZ&@&?ert-@%ryléstéprl | 2004 _
PCTI EP001095a54 Prepar ed from (3-am no- met hoxy- bi phenyl - 4-yl ) -carbam c

dt t- te
g?'( 2, z-e-r di ﬁ’éﬁ%ﬁf %0 %K% é]etaqtogzlwmcamnﬂféﬁferﬁhew D3.¢aibydm-2H-54)
accordi ng t9ridhie- vendsd hcﬁ"cﬁl&@ﬁ!ub ;ﬁﬁe @9) esnemg,q @ﬁirhél eR38-(m)

15 (6 Oxo- fiptphue: @S%aioﬁ ﬁyﬁﬂae@w@ &@”E‘fvé%masg%a"?aﬁpéﬁyl -

) - phenyl ] agadrBagits tiicichetplocedite . GitiRed By APstaRgk Sol@TyE2
- 4- (6- oxo- TGId?%lydro gpyfl d?nOCE yl)- phenyl] car bamgec alc{(z t]i.anr%"ty1 but yl

t Ex d 2, 2-di net hyl - 6-t hi ophen-2-yl
o T, 5 A B AP e 5 B0 565 tmon) aceor g to i ne”
general procedure K. Obtained as a beige solid (235 ng).' M (ISP) 454
[ (MtH) +]  ExanpleX3€23 { 4- .(6-B enzyl oxy-pyridin-3-yl)-2- [3-o0x0-3 -
(3-trifluoronethyl-phenyl ) - propi onyl am no) - 15 phenyl}-carbamc acid
tert. tyl Pre
5t ol 4B E Ry R R R A ey 3 e g en s b omopeeRigPYamingly

phenyl}-carbamic acid tert.-butyl ester

Prepared from [2-amino-4-(6-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 (Example J2) (142 mg, 0.58 mmol) according to the general procedure
15 K. Obtained as a beige solid (172 mg).

MS (ISP) 578 [(M+H)}; mp 158-159 °C (dec.).
Example K27

{2-[3-(3-Imidazol-1-yl-phenyl)-3-oxo-propionylamino}-4-phenylethynyl-phenyl}-
carbamic acid tert.-butyl ester

20 Prepared from (2-amino-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester
(Example G2) (154 mg, 0.5 mmol) and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-
{1,3]dioxin-4-one (Example J10) (135 mg, 0.5 mmol) according to the general procedure
K. Obtained as an orange oil (179 mg).

MS (ISN) 519 [(M-H)].
25 Example K28

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



ester (Exarrple G30) (203 ng, 0.52 mmol) and 15A il 2

2,2-di. (3-trifluoromethyl- phenyl)- [ 1,3] dioxin- one ??Exarrpl e
J5) (150 MQXGWS’Q!}’ mmol ) according to the general procedurECWPQ%Qs’aNned as
an off-white solid (213 nmg). 20. M5 (I SR)5606 [(MrH)+]; np 190 C (dec.).

Exanpl e K24
{3- 13- (3- Cpann: RO - a%ﬂé%i?{n%gﬁﬂm&?}glﬁ%ﬂfﬁﬁhﬂ 494 BNtk phenyl - 4

-yl }- carbam’c acid tert

(3- am no- 4(Exaragle Géﬁb@@&m}ﬂmv&mi?&(m-ﬁmﬁhﬁb%%Oéﬁﬂlﬁb-‘rlﬁ’mb‘%rb'v’r 25
Ex |
'(ag,g er ( gg@h&n%@(ﬁg%fﬁ ﬁg@g%@n an Alyac%o%la &rtﬂpgagg gﬁS&éﬂiu@é Ryl ester

e gener al proce bt al ned as

a brovvn s efgahediag Dpellowgplid/ 29 540 [ (MtH) +], 557 [(M:NH4) +] and 562
[(I\/H\la) +]. 15 April 2004 WD 01/29012 PCT/ EPOQO 09554 - 64 Exanpl e K25

4-{4-tert. 912];;_& 3- (3-cyano- phenyl ) - 3- oxo- pr opi onyl am noj
-phenyl} Igi‘#:%r[g )aynqlgl %a- ~carboxylic acid tert.-butyl ester
Pr epar ed from
4- ( 3- ar ni n&xampled29. but oxycar bonyi ani no- phenyl ) - 3, 6- di hydro-2H 5
pyridine-l-carboxylic acid tert_-butyl ester (Exanple &9) (544 ny, 1.4
mol ) and 3-8-c &%h@ﬂl 8025 05rBtondladlifb K, Nad1 Y tekpleenT- el -thdbemicacap! e
J4) (336 %—([ ( %%h )L{:cordlo%gb%o%tahel g]gkr(lleral gr&o%edureé bt ai ned as
an orange %ﬂr t(I'FQtEfrrg) MBS (1SP) 561 [(MrH)+]; np 75-79 C (dec.). Exanple
K26 10

{4-( 6] Benﬁ P&éplsyem&gtisnﬁnﬂd ér t? A 3"]eﬁptﬁé}iy@r40utyl)b¢aemﬁﬁaar&ltleh-3u@x est@r opi onyl
am no] - n carbam ¢ aci ert.-bu ste repa

(5 o sk 4 CERaln SR DS - MDA b el Brprorid b 44l
ester (Exagphfnisiy (Eﬁ:gﬂaglerlﬂ) (1@1 g, O hm@dNhccording to the general procedure K.

6- (3-chl or o-t hi ophen-2-Vy &lmethyl- [ 1,3] dioxin-4-one (Exanple J2)
(142 ny, Cg%a-‘ﬁfﬁ@ Eﬂhbtleﬁ%}‘dc tsﬁ%)general procedure 15 K. Obtained as a
bei ge solid (172 rrg) M5 (ISP) 578 [(MrH)t]; np 158-159 C (dec.). Exanple
K27 _ MS (ISN) 530 {{M-H)]; mp 214-216 °C.

| Example K30

15 [2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-4-(4-trifluoromethoxy-phenylethynyl)-
phenyl]-carbamic acid tert.-butyl ester

Prepared from [2-amino-4-(4-triflucromethoxy-phenylethynyl)-phenyl]-carbamic acid

tert.-butyl ester (Example G36) (196 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-oxo-6H-

[1,3)dioxin-4-yl)-benzonitrile (Example J4) (126 mg, 0.55 mmol) according to the general
20 procedure K. Obtained as an off-white solid (175 mg).

MS (ISP) 564 [(M+H)"]; mp 152-154 °C.

Example K31

{2-[3-(3-Nitro-phenyl)-3-oxo-propionylamino}-4-phenylethynyl-phenyl}-carbamic acid
tert.-butyl ester

25 Prepared from (2-amino-4-phenylethynyl-phenyl}-carbamic acid tert.-butyl ester
(Example G2) (1.1 g, 4.0 mmol) and 2,2-dimethyl-6-(3-nitro-phenyl)-[ 1,3} dioxin-4-one
(Example J12) (1.23 g, 4.4 mmol) according to the general procedure K. Obtained as a light
yellow solid (989 mg).



{2- [3-(3-1m dazol -1-yl - phenyl ) - 3- oxo- pr opi onyl am no] 15 A r“ 2004

- 4- phenyl et hynyl - phenyl }- carbam c acid tert.-butyl ester 20 {Pared from
( 2- ami no VR pHENIA et hynyl - phenyl ) - car bani ¢ aC| dtert.- butyF’CEQ‘:tPé‘V 95%4Exanpl e
&) (154 ng, 0.5 mmol) and 6-(3-im dazalggl-yl - phenyl) -2, 2-di et hyl -

[ 1, 3] di oxi n-4-one (Exanple J10) (135 ny, 0.5 nmol ) accordi ng to the general

procedure K i (179 ng). M5 (ISN) 519 [(MH"]. 25
Exanpl e KZI%<S &%gﬁgg?ﬁ??nPZ Ep[ﬁngﬁg[%(g cyano- phenyl ) - 3- oxo- pr opi onyl am no]

-phenyl)-carbamc acid tert.-butyl ester 15 April 2004 WD 01/29012
PCT/ EPOQ &emple KI5 prepared from

(2-am no- 4- benzof uran-2-yl -phenyl)-carbam c acid tert.-butyl ester

Ex I wind] by - b id
(1 3?3? o>e<| n-gb (é’&gﬁggﬂjzhghﬁ%&%g}gﬁ% J4) m(%Z%@f%%m%%r g?éf)?cclil ng to

t he generéﬂtp Wb’éﬁfe K. Obtained as a yellow solid (299 ng). 5 MS (I SP)
496 [(MrH) *]: np 115 C.  Examle K29

{3 [3 (3- Peape edJHS ﬁ)&rﬁm@@'ﬂﬂdﬂ@i @it A0} cdrbarhic acid tert.-butyl ester (Example

R, G r R B NS

(3 - ani no-$3P) g3

(Exarml e @3ordink Etg@Be &efk‘ﬂ?’f&leduﬁfld Obtained as a yellow solid (257 mg).
3-(2,2 dlrrethyl 60xo 6H [ ]d|0X|n4yI) benzonltrlle(ExarrpIe J4) (111

mg, O0.49 g procedure K Cbtained as an
of f-white |( 5&1’? W)ﬁn@(%%)% éo [(MH-]; np 214-216 C. Exanpl e K30
15

[ 2-[ 3- ( 3- BsanmioKeny! ) - 3- oxo- propi onyl am no] -4-(4-trifl uoromet hoxy- phenyl et
hynyl ) - phenyl]-carbamc acid tert.-butyl ester Prepared from

2- - fl h I he

2 e S o R TRRYs PR T AR SRS Ll 03 el

3- (2, 2- di rptichyl}-carbande 6di fertl;WRityliester n- 4- yl ) - benzonitril e (Exanple J4) (126
ng, 0.55 nmmol) according to the general

Prepared from [2-amino-4-(4-fluoro-phenylethynyl)-phenyl}-carbamic acid tert.-butyl
ester (Example G33) and 6-(3-imidazol-1-yl-phenyl}-2,2-dimethyl-[1,3]dioxin-4-one
(Example J10) according to the general procedure K. Obtained as an orange oil (207 mg).

15 MS (ISN) 537 {(M-H)].
Example K34 |

{3-{3-(3-Imidazol-1-yl-phenyl)-3-oxo-propionylamino}-biphenyl-4-yl}-carbamic acid
tert.-butyl ester

* Prepared from (3-amino-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example G9) (142

20 mg, 0.5 mmol) and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-[1,3]dioxin-4-one (Example

J10) (170 mg, 0.63 mmol) according to the general procedure K. Obtained as a light yellow
foam (248 mg).

MS (ISN) 495 [(M-H)].

Example K35

25 {4'-Fluoro-3-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino}-biphenyl-4-yl}-
carbamic acid tert.-butyl ester



20 procedure K. Obtained as an off-white solid (175 ng). Mys(d3Phodb4
[(MtH)}]; np 152-154 C. Exanple K31

{2-[ 3- ( 3- NG ¢129%enyl ) - 3- oxo- pr opi onyl am' no] PCT/EP00/093554

- 4- phenyl et hynyl - phenyl } - car bam ¢ aci d 9 .-butyl ester 25 Prepared from
(2-am no- 4- phenyl et hynyl - phenyl ) - car bam &74ci d tert -butyI ester (Exanple

QR 1.1 1) d 2 2 d b

i oxi - 4- ORIy Mg 4P SO hphen £ I AR R gty ramte
procedur e @39)(]m:h6-®ahnahzd -1-ygphenyljel, Bmmﬂ-ﬂl,ﬁﬁﬂ&uﬁ@}onmﬁ@wﬂmﬁ -66 15
ﬁ\grzl | 2004acc|31c'§-1lngE ?Cge%%r?gél proce(dur'\?( 6%%11[144\45 11glnt yeq}?}w sofxd](ZEQ mg). Exanpl

{ 3-[ 3- (3- Cyano- phenyl ) - 3- oxo- pr opi onyl am no] - 4' - f | uor o- bi phenyl -4-yl } - car ba
mc acid MFHSNpOIYI(MeEl)dr 5 Prepared from
(3-am no-4'-fluoro-biphenyl-4-yl)-carbamc acid tert.-butyl ester (Exanple

G39) an(g 35%3%11%1’ cﬁ_,;get hyl - 6- oxo-6H-[ 1, 3] dioxin-4-yl)-benzonitrile (Exanple

J4) acco he general procedure K.. Obtained as a yellow solid (257
ma). M5 (ISP) 474 [ "1; rnp 177-179 C. Exanple K33 1o

{4- (4=FI uof%Aphan%I-@tdﬁbﬂﬂkblpﬁer{ﬂ}fl(ﬁ)-mbmmmmeyﬂ -hulsd mstes) - 3- oxo0- pr opi onyl am

i no] - phenyl}-carbamic acid tert.-butyl ester Prepared from

[ 2- ani no- 4p£e§aiééig§a<9§ﬁmé QURNRYd s BRBEN A RE DB TS A6 B BUlyl U V!

t Ex
e S ot an!pl‘yGSbMI(i}-nzl@drhﬁl-hlyfrn}’!)i?-,zjcﬁmthyh-[n3bh@nn(4Eamﬁﬂxemp1®)

T v (1 o AETE TR e R s K DAy Ry A8 ) 207 00

| -yl - phenyl) - 3- 0x0- pr opi onyl am no] - bi phenyl -4-yl }-carbam c acid
tert.-baty. 32r epar ed from (3-am no- bi phenyl -4-yl)-carbanic acid
tert.-butyl ester (Exanple (3) (142

{4-(4-Fluoro-phenylethynyl)-2-[3-o0x0-3-(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 XK. Obtained as a yellow solid (230 mg).

mp 131-139 °C.
Example K38

{4-(2-Fluoro-phenylethynyl)-2-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino}-
phenyl}-carbamic acid tert.-butyl ester

20 Prepared from [2-arnino-4-(2-ﬂuor0-pheny1ethyny1)-pixenyl]—carbamic acid tert.-butyl
ester (Example G34) (245 mg, 0.75 mmol)and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-
[1,3)dioxin-4-one (Example J10) (300 mg, 1.1 mmo}) according to the general procedure
XK. Obtained as a yellow-brown foam (211 mg).

MS (ISN) 537 {(M-H)L.
25 Example K39

{4'-Fluoro-3-[3-ox0-3-(3-[1,2,4]triazol-1-yl-phenyl)-propionylamino] -biphenyl-4-yl}-
carbamic acid tert.-buty] ester



20 ng, 0.5 nmol) and 15 April
6- (31 m dazol - 1yl - phenyl ) - 2, 2- di met hyl - [ 1, 3] di oxi n- 4- one (Branblfeod 10)

(170 ny, OV@OV8E1) according to the general procedure K EST&PHEePsas a
light yellow foam (248 ng). M5 (ISN) 495 J(MH"]. Exanple K35 25
{4' -Fluoro-3-[3-(3-imdazol -1-yl - phenyl ) - 3- oxo- pr opi onyl am no] - bi phenyl -4-y
|} - car banipgepeidirbfi (3-a ol Mk SbipheRyARE1) ca2004; A
PCT/ EPOOY 05588 2 &9 P$ epared from {Plh A Biile Cag_gt_%' bty &rer (Example
( 3- ani no- 4'G3) gad 8-2ndisrrthixi6-(3-{1,3.4 leingednir ¥-rbenil) [ Al diokint fHone ErampleXidipl e
G39) and 64(3rigdatnl schewd DuaflbrRl | %3 4- one (Exanpl e
J10) accoradi rl{g fgo theggeenepglgg%ﬂggag)ﬁ%ﬂ : C%%l%ﬁahé%gggl%éﬁhﬁt yel | ow :
solid (489 _nmg). N5 (ISN) 513 [(MH-]. 5 Exanple K36
( 3- Ami no- 4! bi phenyl -4-yl)-carbam c acid tert.-butyl ester Prepared
from (3-am no-4'-net hoxy-bi phenyl -4-yl)-carbaric acid tert.-butyl ester
(Exanpl & C3)-@pihobs{ 3-(B Hyaaz ghedyl)Vs -oRESAYbidrardish | by el LOXd Ji4- one
(Exanpl e G?10) acco-g[di(nlg&'t o] ?he yz;)ené)r al péloc}gcaﬂure ]K. bc%tya-i[‘lrjiyeig-l:gghg&ygekllélow
liquid (19%eTheputylesteExanpl e K37 {4- (4- Fl uor o- phenyl et hynyl ) - 2- [ 3- ox0- 3- ( 3-
[ 1,2,4]triazol-1-yl-phenyl)-propionyl am no] - phenyl }-carbam c acid
tert. - butylpraskel frBheBadlBiol ' QPno-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Ex
[ 2-am no-4-(4-fl yorg- h_en%cit hynyci 2{1_? ﬁn);’]y| T)(?gl; t?gﬁ: éa_ac?rd tuetrte.s-mt‘)l(ﬂ yalmple
ester (Exa éaqgg)(zggéune yl-6-0x6-6 -[%,B?dmm%-yl)-benzomtrﬂe (Example J4)
2, 2- di net hykcdidingth thegehkia pazefurk 1Y DoV L) Fich 3Ldligna ednane 15 (Exanpl e
J13) according to the general procedure K. Obtained as a yell"ow solid (230
ng). np, 131-139 Exanpl e K38 {4- (2-Fluoro-phenylethynyl) -2- [ 3-
(3-im d%?zo@?—‘-i(pﬂw nyl ) - 3-oxo-propionylamn o ] - phenyl}-carbam c acid
tert.-butyl ester 20 Prepared from
[ 2- am no- 4{4'Afank3-03{ibamydebby-pl-bherillenvkd-peapidaiamiasiiBiphedyi-4=Apt vl
ester (Exarrg‘_llbe G34) ﬁ2433 . 0_4;5bmm| ) and Tﬁ@i[’ Pl iG] Biphedyl-4- )
6- (3-i i dasBPIRIGRIIRIFRUEHIESST i net hyl - [ 1, 3] di oxi n- 4- one (Exanpl e J10)
(300 ng, 1.1 mmol ) according to the general procedure

Prepared from (3-amino-4'-cyano-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example

G40) and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-[1,3]dioxin-4-dne (Example J10)
15 according to the general procedure K. Obtained as a yellow solid (228 mg).

Example K42

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

Prepared from (3-amino-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
20 . G39) and 2,2-dimethyl-6-(3-nitro-phenyl)-[1,3]dioxin-4-one (Example J12) according to
the general procedure K. Obtained as a light yellow solid (1.01 g).

Example K43

{4-(4-Fluoro-phenylethynyl)-2-[3-(2-tmidazol-1-yl-pyridin-4-yl)-3-oxo-
propionylamino]-phenyl}-carbamic acid tert.-butyl ester

25 Prepared from {2-amino-4-(4-fluoro-phenylethynyl)-phenyl]-carbamic acid tert.-butyl
ester (Example G33) and 6-(2-imidazol-1-yl-pyridin-4-y1)-2,2-dimethyl-{1,3]dioxin-4-one
(Example J14) according to the general procedure K. Obtained as a brown solid (284 mg).

MS (ISP) 540 [(M+H)"]; mp 169 °C.



K. Cbtained as a yell owbrown foam (211 ng). MS (ISN) 537 [1(5'%;57’}121)04 25
Exanpl e K39 {4'-Fluoro-3- [3-0x0-3-(3- [12,4]

triazol -1 WOIHRWAY| ) - propi onyl am no] - bi phenyl -4-yl }- car bBCTHEPOGEISH
tert.-butyl ester 15 April 2004 WO 01/29Q12 PCTI EPOQ 09554 -68 Prepared
from (3-am no-4'-fluoro-biphenyl-4-yl)-carbamc acid tert.-butyl ester

A,
2, 2-di met hyT-6-( 3- 2,4)triazol -1-yl -phenyl)-[1, 3] di oxi n-4-one (Exanple
J13)- accor ding to the general procedure K Obtained as an _orange foam (233

ng). Exanplit-Ruoros3{{3:(2@pigagoll-yl-pyridin-4-yl)-3-oxo-propionylamino]-biphenyl-4-yl}-

[ 3- (3-cyanQz pagiiyidid 04 re&@f onyl am no] - bi phenyl -4-yl }-carbam c acid
tert.-butyl ester Prepared from (3-am no-4'-cyano-bi phenyl-4-yl)-carbam c

acid tert. -butyI ester (Exa 40) a
3- (2, 2- di mBreRAredsr 3@%9%@9@@@@%5 -Yheatemic etifd sert Eatster {Byample

ﬁg;or gbrngx ??’rfﬁ? Beq gf(@%ﬁaazer.@?@ ?%h&-y@bz RIANRELPE [ P3] i S -4L &L @%ﬂugle(ﬁéﬁ
[ 3- (3-i mi dageirdipgyp ﬂmﬁenyna} pracedure B Obtaingd asreibreymn-solidkaymgt- yI | - carbanic

acid tert.-butyl ester Prepared from

(3-am no- 4'nvoy@ePs iy Rm F %hﬁ@@(&gg\c acid tert.-butyl ester (Exanple
40) and 6-(3-imdazol -1-yl-phenyl)-2 di met hyl -[ 1, 31 di oxi n-4-one

(Exampl e J10) 1? ccording to the general procedure K Cbtained as a yell ow
solid (228 £ | e K42

{4 - Fl uor o- 3- [3 (3-nitro-phenyl) - 3-o0xo- propi onyl am no] - bi phenyl -4-yl | - carba
me acid Y2rEluof3yY3-(8Sinedazbl ERRpRehy X Ridko- prop10nylam1no]-b1pheny1 -4-yl}-

(3- amno4-f|uor h .-4-yl')-carbanm c acid tert.-butyl ester ( Exanpl e
20 . maﬁ%%&%%ﬁ}/ﬂﬁ ®83_ni tro-phenyl )-[1, 3] di oxi n-4-one (Exanpl e

J12) accordl ng to the general procedure K. Cbtained as a |light yellow
sol id (1.0PreparedtomBeanidd-X 4uoto-biphen- @ﬂ%ﬂb&hﬁ& aMH Yerg=butyl ester (Example

L3 (2 m I220) oda Y B o G Yhdn B 95 RASR DY SEa b P BER he 1189 {bar ¢

accordmg to the general procedure K. Obtained as a brown solid (352 mg).
MS (ISP) 515 [(M+H)"); mp 50-58 °C.

15 Example K46

{4—(6-Benzyloxy-pyridin-3—yl)-2-[3-(3-imidazol—1-yl—phenyl)-3-oxo-propionylamipo] -
phenyl}-carbamic acid tert.-butyl ester

Prepared from [2-amino-4-(6-benzyloxy-pyridin-3-yl)-phenyl]-carbamic acid tert.-butyl
ester (Example G30) (196 mg, 0.5 mmol) and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-

20 [1,3)dioxin-4-one (Example J10) (229 mg, 0.85 mimol) according to the general procedure
K. Obtained as a yellow solid (209 mg).

MS (ISN} 602 [(M-H)}; mp 79-83 °C.

Example K47

(4'-Fluoro-3-{3-[3-(4-methyl-imidazol-1-yl)-phenyl] -3-oxo-propionylamino}-biphenyl-4-
25  yl)-carbamic acid tert.-butyl ester

Prepared from (3-amino-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G39) (362 mg, 1.2 mmol) and 3-[3-(4-methyl-imidazol-1-yl)-phenyl]-3-oxo-propionic



25 Prepared from [ 2-am no-4-(4-fluoro-phenyl ethynyl)- phenylﬂsmgﬁiw@@ c acid
ter t.-butyl ester (Exanple G33) and

6- (2-i m dWOM29UY| - pyri di n-4-yl)-2, 2-di met hyl -[ 1, 3] di oxi n-RCTHERIOFHtanpl e
J14) according to the gener al pr ocedure go bt ai ned as a brown solid (284
my). MS (1SP) 540 [(M+H)'']; np 169 C. 15 April 2004 WD 01/29012

PCT/ EPO01 r : '

(3 (21 m el Y P T EnlpH (0D o2 1imel) pecording to the sencrsproceduge
car bani ¢ ai @b@qu%bd@tyébweph@(iﬁi’angh from

(3-am no-4' -quoro bi phenyl - 4- yI) carbam c acid tert.-butyl ester (Exanple
5 G&39) andIv%-(ﬁ g@lq_ )}r dcdin-4-yl) -2, 2-di met hyl -[ 1, 3) di oxi n-4-one
(Exanmpl e J1 accordin tFIHe general procedure K. Cbtained as a brown
solid (361 rrg) VB (ISP) 516 [(MtH)"]; nmp 124 C . (dec.). Exanple K45

{2' - FI uor oExamplgKa8_ i nj dazol - 1-yl - phenyl ) - 3- oxo- pr opi onyl ami no]

- bi phenyl -4-yl'}- 10 carbarnic acid tert.-butyl ester Prepared from
(3-amn 2 - I ) K (
T sl i i o e i S
J10) acco‘ﬁﬂbﬁ@lctﬁéldtqqﬁ Eﬁ’é?%ﬁf pr ocedure K. Obtained as a brown solid (352
ng). MS (ISP) 515 [(M+H)1]; nmp 50-58 C. 15 Exanpl e K46

{4-(6- BenzFﬂe@éﬂéde @3-9!113116/ b)—ﬂgoro-bxphen 1-4- jrl) carbamlc acid tert.-butyl ester (Exa
[3-(3-i mdazol nérg/ phenyl ) - 3- oxp- pf opi'on o] phenyl }-car bam c gmd
tert.-buty® ﬁ; gﬁgi@é@] ¥yloppridin-4-y1)-2, d.1rnethy1—[1 3}dioxin-4-one (Example J14)

2- ar ni . t.-butyl
[e 2 2; m( Egaﬁc&eim%mﬂa %éﬁ(e %rb%@dgr%%d)ﬁta&%%lah Al (RBiHg) er uty

6(3|md -y -2, 2-di net hyl 20 [1, 3] di oxi n-4-one (Exanple J10)
(229 %ﬁl%lﬁq&ﬂ X*pd ng to the general procedure K Obtained as a
yeIIowsolld(209 nmg). MS (ISN) 602 [(MH)-]; np 79-83 C. Exanple K47

(4' - Fl uor cExGimfde K49 (4- et hyl -i mi dazol - 1-yl) - ph,@nyl ]
- 3- 0x0- propi onyl am no] - bi phenyl -4- 25 yl)-carbam c acid tert.-butyl ester

(4-(4-Fluoro-phenylethynyl)-2-{3-{3-(4-methyl-imidazol-1-yl)-phenyl}-3-oxo-
propionylamino}-phenyl)-carbamic acid tert.-butyl ester

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

15  ester (Example G33) (392 mg, 1.2 mmol) and 3-[3-(4-methyl-imidazol-1-yl)-phenyl}-3-
oxo-propionic acid tert.-butyl ester (Example H7) (300 mg, 1.0 mmol) according to the
general procedure K. Obtained as a yellow solid {407 mg).

MS (ISP) 553 [(M+H)"]; mp 166 °C.
Example K50

" 20 {4'-Fluoro-3-[3-(3-imidazol-1-yl-phenyl)-3-oxo- proplonylammo] 2' ~methy1-b1phenyl-4-
yl}-carbamic acid tert.-butyl ester

Prepared from (3-amino-3'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example

G41) (158 mg, 0.5 mmol)and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-{1,3]dioxin-4-one

(Example J10) (186 mg, 0.69 mmuol) according to the general procedure K. Obtained as an
25 orange oil (168 mg).

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



Prepared from (3-am no-4'-fl uoro-bi phenyl -4-yl)-cazbam c ao;sdAF;rngM but yl
ester (Exanple G39) (362 ny, 1.2 mml) and

3- [ 3- (4- nM¥OR2912i dazol - | - yI) - phenyl ] - 3- oxo- propi oni ¢ 15 ARETEPREII: WO

01/ 29012 PCT/ EPOO/ 09554 -70 acid tert ytyl ester (Exanple H7) (300 ng,
1.0 mmol ) according to the general proce ure K Obtained as a light yellow

solid (392pmhhpleMB1(1SP) 529 [(MrH) +]; np 124 C. Exanple K48 5
{2 - Fl uoro- 3-| %-(24 m dazol -1 -yl - pyri di n- 4- yl ) - 3- oxo- pr opi onyl am no] - bi phen

| -4-y amc acid tert.-buty ter Prepared from
(3 ant no A Hlipbr- -bHrimidazol=1ry PW@&’HPEO'&’GPHIOP@?M@U% yretberEpetheXanpl e

G&37) and 6p ﬂl@ﬂ}%fbfhnﬁ&a@&l’térglw-eyde} 2,2-dimethyl -[1, 3] di oxi n-4-one
(Exanmple J1 ) according to the gener al procedure K. Cbtained as an orange

| 1 | SP [\ l e K4
?2 I(g |(:| Sg]?ga_%)ﬁwg#wrg/?ﬁgaﬁﬁp% ~4~1 gpr[o(?_ nl_zi)eth]oxymethogyp-b?phenyl 4-yl)-carbamic acid

3-[3- (4sn9£ehuibuwre&azzgxa&rpyé amnewing @5%901)@&6 (3- 1m1dazol- 1-yl-phenyl)-2,2-
propi onyl ani n%p ,%Bg car ba tert. é ester Prepared from

[ 2- ami no- 49¥methylyd '&H’é’ﬁ%"éﬁ INIORERE msafﬁ smeD asrrding o thegpneral 1, 5
ester (Exappicedis3¥. d&aaemaﬂeuawm h@isbubstance (221 mg).

3-[3-(4-nethyl -i mdazol-1-yl)-phenyl.]-3 oxo-propi onic acid tert.-butyl

ester (Ex 7). 1.0 mmol ) according to the general procedure
K. Obtai nggyaﬁsgs%ﬁeﬁ f‘%ﬁ/‘ﬁgnd_mm mg). MS (1SPy 553 [(M:H)*]: np 166 C.
Exanpl e K50 20

14' - Fl uor oEgarthgde K32i m dazol - 1-yl - phenyl ) - 3- oxo- pr opi onyl am no] - 2' - et hyl - bi
phenyl -4- yl}-carbamic acid tert.-butyl ester Prepared from

3- f tert.-h t t EX

Giy (185 (Pt R Chne R PSP P e repon ariary P T,
di oxi n- 4- oyly-cafbaxdepdié tetl utfle8er ng, 0. 69 mmol ) according to the general
procedure K. Obtained as an 25 orange oil (168 ng). MS (1SP) 529 [(MH)+].

15 April 2Proepared 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-(2-methyl-imidazol- 1-yl)-phenyl]-3-oxo-propionylamino}-biphenyl-4-
yl)-carbamic acid tert.-butyl ester

20  Prepared from (3-amino-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example -
G39) (362 mg, 1.2 mmol) and 3-[3-(2-methyl-imidazol-1-yl)-phenyl]-3-oxo-propionic -
acid tert.-butyl ester (Example H8) (300 mg, 1.0 mmol)} according to the general procedure
K. Obtained as a yellow amorphous substance (302 mg).

MS (ISP) 529 [(M+H)"].
25 Example K54

{3-[3-(3-Cyano-thiophen-2-y1)-3-oxo-propionylamino]-4'-fluoro-biphenyl-4-yl}-
carbamic acid tert.-butyl ester



WO 01/29012 PCT/ EPOQ 09554 -71 Exanple K51 { 4'-Fluoro-3- {53 rﬁ}ﬁom
-imdazol - 1-yl - phenyl) -3-o0xo0-p ropionylamno ] -2' -net hoxymft oXy-
bi phenymwa@oypgoizarbam c acid tert.-butyl ester Prepared PE&HRP0C/O953

(3-am no-4'-fluoro-2'-net hoxynet hoxy- iﬁmnyl -4-yl)-carbamc acid 5

-

tert.-butyl ester (Exanple G42) (181 ny,“ 0.5 mmol)and

6-(3-im | - 12yl - [ ) 5 - qdi: -l L QX = 0
(155 g, TBesrpibbm Genr A o HigRb el bILEALE Bl Sa ey ngle)
yel | ow arGsPHALsmeube ramob abd B1(3rgpnoMEopheng-1)72.2fdimethylil 1,3 HiesptEors2 10
2' - Fl - 3- { B3~k 37{2- et o ERV{ R - 3= ' ' -b
{pheny! - AP (A EB A (REG gy sk B ploctafior ieieayd am no)

- (13- am no-light frblloor oiidi (BEmg)- 4-yl ) -carbamic acid tert.-butyl ester (Exanple
&37) (362 ng, 1.2 nmmol) and

3-[3-(2- syl ) bt coh -3-0xo-propionic acid tert.-butyl
ester {E@#B}/gep)lﬁg??@@%g)r%ﬂall% Pdm%olk% according to the general procedure 15
K. Cbtained as a yell ow anorphous substance (312 ng). MS (ISP) 529

[ (M-H) +) .Exabxpla®BB K53 (4' - Fl uoro- 3-{3-[ 3-(2-net hyl -i mi dazol -

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

tert.-butyl ) QR rednf4.am : imol-2te -biphenvl-4-y1}-
(3-am no- ‘[fﬁjgf"‘é?%ﬁgﬁ@ﬁ&l f 1-)y )Bgac):gﬁ?é%l%algﬁoé 2t gﬁ).ﬂi B:JR[ ;?Y es%,ér ( Exanpl e
G39) (362cam’gamib.azidtmnl-buq¥@lster

3-[3-(2-nethyl -imdazol -1-yl)-phenyl ] -3-o0oxo-propionic acid tert.-butyl
ester (Exgmplag f% l(?—gﬂuﬂ 9&2'-ﬁﬁ&c£m@h%nﬁqoﬂ5-@iﬂﬂgmﬁ@a&@&rgﬁtﬂﬁ,ﬂ aiteDfRoargly e

K. Obtai ned*as a oW anor phou stance (30 . I . 529

[ ( MrH)18] . G328(302 gL & Kew!) an% 6-{3-cyano-thiophen-2- 1§-2?29%'1m£y1£[lgﬁgxoxm-fiaone
{3-]3-(3- ' 22 }n'ngo' oRLRPEPIMY basa Al dure K. Obtained as a

-4 -f uor@s%'lgﬁﬂéej%?/l -4-y }{'y%:ar é%%oaci% terfL:". - gu?ifloceestrer 15 April 2004
WO 01/ 290lightiyeliowradd (9§342). - 72

MS (ISP) 480 [(M+H)"]; mp 63-66 °C.
Example K56

15 {4‘-Flu0ro—3-[3-oxo-3-(3-tetrazol-i—yl-phenyl)-propionylamino] -biphenyl-4-yl}-carbamic
acid tert.-butyl ester

Prepared from (3-amino-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G39) and 3-0x0-3-(3-tetrazol-1-yl-phenyl)-propionic acid ethyl ester (Example H15)
according to the general procedure K. Obtained as a light yellow solid (159 mg}.

20. MS (ISN) 515 [(M-H)].
Example K57

{3- [3-(3—Cyano-pheny1)-3-oxo—propiony1amino]—2"ﬂuoro-bipheny1-4—y1}-carbarnic acid
tert.-butyl ester

Prepared from (3-amino-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
25 G37) and 3-(2,2-dimethyl-6-oxo0-6H-{1,3]dioxin-4-yl)-benzonitrile (Example J4)
according to the general procedure K. Obtained as 2 light yellow foam (239 mg).

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



Prepared from (3-am no-4'-fl uoro-bi phenyl -4-yl)-carbamc ac]isqﬂ\érﬁe%m but yl
ester (Exanple G39) (302 ng, 1.0 mmol) and

6- ( 3-r yan®Q $W¥eHen- 2-y1) - 2, 2-di rnet hyl - [ 1, 3] di oxi n- 4- one PCERE9E54]3)
(250 nmg, 1.06 mmol) according to the gen?al procedure K. Cbtained as a
light yellow solid (251 ng). 5 M5 (ISP) ~ g0 [(MtH) *]; np 156- 157 C

Exanpl e K5£ ir% le[Kq?_B'(?" Cyano-t hi ophen- 2-yl ) - 3- oxo- pr opi onyl am no]

-2' -fluoro* =4-yl]- carbamic acid tent.-butyl ester Prepared from
(3-am no-'2'-fluoro-biphenyl-4-yl)-carbamic acid tert_-butyl ester (Exanple
10 &R7) (3¢2-Fyerot343mxotd-(Gatetrazol-1-yl-phenyl)-propionylamino]-biphenyl-4-yl}-carbamic

6- (3-ryano;thi.ophen-2-71) -2, 2-di met hyl -[ 1, 3] di oxi n-4-one (Exanple J3) (280
ng, 1.19 mar{:) tg@?@%?%?sﬁéé to the general procedure K. Obtained as a |ight

yel l ow solid (446 ng). M5 (1SP) 480 [(M:H)t]; np 63-66 C. Exanple K56 15
{ 4" - Fl uor oPgefaBedfrom3d3¢@ninety dnoro-bippenypHe iy tcprhpmip aadyérariuipester (Example

(3- o no- 4 ) B BB o BB L ST el op Gl SRR PRI I i

&3B9) and 3acxedig(tstheganarbprotedire BhObdinedrsodightired sabidd128 mg). ester
(Exanmpl e H15) according to the-general procedure K. Oobtained as a |ight

yel | ow sol i +#1M5 (ISN) 515 [(MH)-]. Exanple K57
{3-[3-(3- W%glﬁgﬁg%?(%@%;b- propi onyl ami no] - 2' - f1 uor o- bi phenyl - 4-yl }-carba

mc acid tert.-butyl ester Prepared from

(3- am no- Zﬂx_&m@bﬁ%i phenyl -4-yl)-carbanic acid tert.-butyl ester (Exanple

25 G37) and 3-(2, 2-di net hy| - 6-oxo0-6H-[1, 3] di oxi n-4-yl)-benzonitrile

(Exanpl e J49. ' L Y- X i j - rbd ght

Vel 1o foats (298, ey Ditny L ARIEREEND) RIS 6 hopleRfIRAle-SRREY) 30012

PCT/ EPOY 0bihenyl-431)esanbasnis agid gert. butyl estsF o- 3-

[ 3- ox0-3-(3-tetrazol - 1-yl - phenyl ) - propi onyl am no] - bi phenyl -4-yl}-carbam c
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-propionylamino}-4—pher;ylethyny1-
phenyl)-carbamic acid tert.-butyl ester

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

20 {Example G2) (231 mg, 0.75 mmol) and 3-[3-(2,4-dimethyl-imidazol-1-y1)-phenyl]-3-
oxo-propionic acid tert.-butyl ester (Example H9) (157 mg, 0.5 mmol) according to the
general procedure K. Obtained as a yellow amorphous substance (140 mg).

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

Example K61

25  {3-[3-(3-Chloro-thiophen-2-yl)-3-0xo0-propionylamino]-4'-fluoro-biphenyl-4-yl}-
carbamic acid tert.-butyl ester

Prepared from (3-amino-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G39) (360 mg, 1.2 mmol) and 3-(3-chloro-thiophen-2-y1}-3-oxo-propionic acid ethyl ester



acid tent.-butyl ester Prepared from 15 April 20

(3-am no-2'-fl uoro-bi phenyl -4-yl)-carbamc acid tert.-butyl est er %Exarrpl e
5 &7) ario3Ngy23- (3-tetrazol -1-yl -phenyl) - propi oni ¢ aci dPE/BRA0/08SHer
(Exanpl e H15) according to the general pggc_:edure K. Obtained as a light red
solid (129 ng) M5 (I SP) 517 [(M+H) +]. rrple K59(3 {3-

R e T

( 3- am no- 4whité-yeltoow boligh@6% ingd- yl ) - car bam ¢ aC| d tert -butyI ester (Exanple
&39) (227 ng, 0.75 mmol) and

3-[3-(2,4 | ) 13 ionic acid tert.-butyl
ester (Exallririipq@é]ﬂé)g9 @g’%@gj %{%dlml%ﬁ? %%a?%%gt%gﬁ:e general procedure
K. Cbtained as a yel |l ow anor phous substance (127 ng). 15 M5 (I SP) 543

[ (MtH) +] . EfemapipKé2K60 (2- (3- [3-(2, 4-Di met hyl -i mi dazol - 1-yl ) - phenyl ]

- 3- 0x0- propi onyl am no] - 4- phenyl et hynyl - phenyl)-carbam c acid tert.-butyl

ort. - bt vl Sharb B B B s B bR T BRN L e 1AM Cafabfc acid
3-[3- (2, 4-girbuby}lesteni dazol -1 -yl ) - phenyl ] 13- oxo- propionic acid tert.-butyl
ester (Exanple H9) (157 ng, 0.5 nmmol) according to the general procedure

K. ( MOg; ai neﬁ@&ea &J& (SUgRARLR RS- BipRSANCA) CAAQmBcid Mot (hiResf BExample
3-[3- (3 CEBB}@Qh?ﬁbﬁéﬁybﬁ')(ﬁ)mgomnﬂﬂﬂbﬁkﬁyﬂarﬁ'ﬁm (Bpample b2 2605HBEYP - 4- v
- b

%aﬁ]aﬁoazh&%%g%‘g%ﬁ‘?&%enﬁ%tﬁ% car};t’)egﬁ?c aC|1(}@ %) -butyl ester (Exanple

(
G39) (360 3-(3-chl oro-thi ophen-2-yl)-3-o0xo-propionic acid
et hyl égteg/PSl@Sb&bm (@%m vmpolﬁi@olz 74 PCTI EPO0/ 09554 (Exanpl e H16) (350

1.5 mmol) according to the general procedure K Obtained as a

VnVIQII te-yel | pyw ok re3( 353 no).

{3-[3-(2-Cyano-pyridin-4-yl)-3-oxo-propionylamino)-4'-fluoro-biphenyl-4-yl}-carbamic
acid tert.-butyl ester

Prepared from (3-amino-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
15 G39) and 3-(2-cyano-pyridin-4-yl)-3-oxo-propionic acid tert.-butyl ester (Example H10)
according to the general procedure K. Obtained as a red solid (118 mg).

Example K64

{3- [3-(2-Cyano—pyridin-4-yl)-3—oxb-propionylaminq]-2'-ﬂuoro-biphenyl-é-yl}-carbamic
acid tert.-butyl ester

20 Prepared from (3-amino-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G37) and 3-(2-cyano-pyridin-4-yl)-3-oxo-propionic acid tert.-butyl ester (Example H10)
according to the general procedure K. Obtained as a white solid (151 mg).

mp 190 °C (dec.).
Example K65

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



M5 (1SP) 489 [( M+ and 491 [ (M2+H) + 168- 169 C. 5
{2 (FI uZ)ro 3- [E3 |(_1)3{]n|tro phengll() 3- l(;?m] prgB| onyl am no] Bﬁ%”ﬂ?ﬂrﬁfzﬁéa?

- bi pheny| YR ZP0Rarbaric acid tert.-butyl ester Prepared PEBEP00/09554
(3-am no-2' -fl uoro-bi phenyl -4-yl)-car bam aC|d tert.-butyl ester (Exanple
&7) and 2,2- dimethyl-6- (3 -nitro -phe - [ 1,31 dioxin-4- one (Exanple

)12) accor gl orobits AGREARIOSEANEA. -ynobt@' A% 258 K] QN Rak 113

[ 3 ( 2- Cyan@38y (15dimgA.yinmd) mn@%-;ﬁiﬁpimnﬂ'lyé-lﬁ-moz] GH (1, 3]d10xm-4-y1)—benzon1tnle
-4 -fl d t.-b t {.
v gt 9 RS ik S SRR DR Lo

15 G39) ancréhge2eltd/6Md-mgki di n-4-yl)-3-oxo-propionic acid tert.-butyl ester
(Exanpl e HlO) accor di ng to the general procedure K. Cbtained as a red solid
(118 nm) °

[ 3-(2- Cysano pyr| d| '%D Cls mIA)(%‘LSprlg%l%nyl am no] -2' - fl uoro- bi phenyl -4-yl }-ca
rbamic acid tert. -butyI ester 20 Prepared from

( 3- ami no- 2'Exéinplerkbhi phenyl - 4-yl ) -carbanmic acid tert.-butyl ester (Exanple
@&37) and 3-(2-cyano-pyridin-4-yl)-3-oxo-propionic acid tert.-butyl ester

Exanpl e H C white
o 1o P15 bR g S .

{3-[3-(3- O}tgﬁ@@mm@ Dugr ¢stpr opi onyl ani no] - 3- f | uor o- bi phenyl - 4-yl } - car bam
ic acid tert.-butyl ester 15 April 2004 WO 01/29012 -75 PCT/ EPOO/ 09554

E;?g?r ‘(agx‘;'P?fBe e"c"IﬁH%nrt? Zatninb '3”?1"1181:63%%@-4 gI)YJa%ba‘iﬁ{cgEﬂtQﬁaﬁz l_éggegr(%xl_l_ 1§1é| 3]

o ol 1 1 1CA8h CHd o3 ranol] Escingp Gmedefol 17 oherylb 2 Zocmhgl- (AALbetnTsons
the gener al(ERiQRERHI)R 15 mehs 8 iesh) 85 oiling @6 AR rSA bbdeddd KB btained as an

orange solid (150 mg).

-

MS (ISP) 515 [(M+H)"]; mp 70-83 °C.

| Example K67

15 {2-[3-(2-Cyano-pyridin-4-yl)-3-oxo-propionylamino]-4-phenylethynyl-phenyl}-carbamic
acid tert.-butyl ester

Prepared from (2-amino-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester
(Example G2) and 3-(2-cyano-pyridin-4-yl)-3-oxo-propionic acid tert.-butyl ester
(Example H10) according to the general procedure K. Obtained as a white solid (174 mg).

20. mp 189 °C (dec.).

Example K68

{2'-Fluoro-3-[3-o0x0-3-(3-[1,2,4]triazol-4-yl-phenyl)-propionylamino] -biphenyl-4-yl}-
carbamic acid tert.-butyl ester

Prepared from (3-amino-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example

25 G37) (302 mg, 1.0 mmol) and 3-oxo0-3-(3-1,2,4]triazol-4-yl-phenyl)-propionic acid tert.-
butyl ester (Example H11) (345 mg, 1.2 mmol) according to the general procedure K.
Obtained as a yellow amorphous substance (207 mg).

MS (ISP) 516 [(M+H)"].



S M5 (1SP) 474 [(MrH){]; np 148-150 C. Exanple K66 {3'-Fl LII% F 4
[3-(3-im dazol 1- %I - phenyl ) - 3- oxo- pr opi onyl am no] - bi phenyl ¥ - carbamc
acid tertW ster Prepared from PCT/EP00/09554

(3-am no- 3 -fluoro bi phenyl - 4-yl ) - car bam §6aC|d tert.-butyl ester (Exanple
10 G38) (151 ng, 0.5 nmol) and

6- (3- |mda2@4$g;§9henyl) 2,2-dimethyl-[1, 3] di oxi n-4-one (Exanple J10)

(135 ny, O. according to the general procedure K Cbt ai ned as an
orange solid (150 mg). M5 (ISP) 515 [(M+H) 1]1 np _70-83 C. anpl e K67 15
{2-]3-(2-Ofi3n b‘iyfimqwﬂnoghqn %’YBXZ”UOW"PFQR) mnﬂij?—-ﬂnpn@bmf@nﬂyﬁyl} phenyl } -

carbam c agigh el Ed‘t@l—hf-lﬂh Prepared from
(-2- am no- 4- phenyl etlhyny eny -carbamic acid tert.-butyl ester (Exanple

&) and 3-(2-cyano-pyridin-4-yl)-3-o0xo-propionic acid tert.-butyl ester
(Exanpl e HIRypPared Sicgi kiraimsne-Re fgemdrinhenyl-4udticardamic agid teradutd sstar (Bremple

solid (144 2 -
{2' - Fl uor o- ng?[ 3( 3g§gzgg@ leﬁt%oﬁ a(rfél%]]: %ﬁag%- S? I§6ﬁeny x) m@b?%%?/?%%ﬁrho utyl
- bi pheny! - #ster(Exasapledd X (2% mat mmqimcgﬁprcbggéqﬂwrge protecdhre K. Obtained

(3-am no- 2' &t yl)-carbamc acid tert.-butyl ester (Exanple
55 &37) (3062 r%?f)@s@hcﬁ)t‘@ﬂyﬂ-xé)‘l

3-o0x0-3-(3-[1 4]tr|azol I) propionic acid tert.- butyl ester
(Exanpl e HMP (SPa48pf (Mt hﬁﬂ?k’f cording to the general procedure K.

ot ai ned as a yel | ow anor phous substance (207 ng). M5 (I1SP) 516 [(M+H){].
15 April 2084m K@d/29012¢. PCT/ EPO0O/ 09554 -76 Exanple K69 {3- [3-

(5- Cyano-t hi ophen-2-yl) - 3- oxo- propi onyl am noj - 2' - f | uor o- bi phenyl -4-yl }-
carbam c acid _t ster Prepar df om . . ,

(3-ami nd? 2’ (3f{l3u%'r éfbﬁ%ﬁé -igudazgl- k%ﬁﬂ’i’ﬁpﬂ Aexp-propionyirpiclZsflgprq-Exanpl e
S GSJ% (foZ)Sﬁ’?enyl-fioyljllf%b)mﬁ@&h@te&ﬁbﬁmeﬁeﬁ hi ophen 2-yl) - 3- oxo- propi oni c
aci ert.-butyl

Prepared from (3-amino-2'-fluoro-biphenyl-4-yl)- carbanuc acid tert.-butyl ester {(Example

G37) (333 mg, 1.1 mmol) and 3-[3-(2,4-dimethyl-imidazol-1-yl)-phenyl]-3-oxo-propionic

acid tert.-butyl ester (Example H?) (314 mg, 1.0 mmol) according to the general procedure
15 K. Obtained as a light yellow solid (374 myg).

MS (ISP) 543 [(M+H)*]; mp 145 °C.

. Example K71

(2'-Fluoro-3-{3-[3-(2-methoxymethylsulfanyl-imidazol-1-yl)-phenyl]-3-oxo-
propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester

20 Prepared from (3-amino-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G37) (303 mg, 1.0 mmol) and 3-[3-(2-methoxymethylsulfanyl-imidazol-1-yl)-phenyl]-3-
oxo-propionic acid tert.-butyl ester (Example H12) (512 mg, 1.41 mmol) according to the
general procedure K. Obtained as a light yellow solid (552 mg).

MS (ISN) 589 [(M-H)'); mp 83-86 °C.

25 Example K72

{3-[3-(5-Cyano-2-fluoro-phenyl)-3-oxo-propionylamino]-2'-fluoro-biphenyl-4-yl}-
carbamic acid tert.-butyl ester



ester (Exanple H17) (276 ng, 1.1 mmol) according to the gen,grﬁadm poecedur e
K. Obtained as a yellow solid (451 ng). M5 (ISP) 480 [ (MtH)']; np 201 T.
Exanpl e K¥@ 01(39012 PCT/EP00/09554

(3-{3-[3-(2,4-D rrethyl-irridazol-l-yI)-phg?xl]-B-oxo-propionylam' no}-2'-fluo
ro- biphenyl-4-yl)-carbamc acid tert.-butyl ester Prepared from

(3- ani no- zf,feg,g%gﬁ@rgf_;ggg%%_ﬁﬂgg,r)o-.sgmméyﬁ.%makﬁé beid Rt Wur ehief (EnaiIp! e

G37) (333 ny e
3- [ 3- ( 2, 4- GBTNEOR g, L6 puob) and-3¢(§-cyrmerd-ihos>-phenybr Iyoxemirepioaisiagid ethyl

tert.-but I : | I
pr ocedur e 18 (ERpEI (Sl By, £ 3 bem B accorlfip el AEHT LRIGRE, PRsgiRRT "
[ (MtH) +] ; age Yellswebrowdealid (362emgl1 (2' - Fl uoro- 3- {3-

[ 3- (2- met hoxynet hyl sul f anyl -i zni dazol - |-yl )-phenyl] -3-o0xo-

pr opi ony| amm%mb%g?nglp%l}w #e%ﬁ@:r amc acid Cert.-butyl ester 20 Prepared

from (3-am ho- ‘yl)-carbamic acid tert.-butyl ester
(Example G37) (303 ng, 1.0 mmol) and

3-[ 3- ( 2- meExampladi7By| sul f anyl -i m dazol -1 -yl ) - phenyl ] - 3- oxo- propi oni ¢ acid
tert.-butyl ester (Exanple H12) (512 ng, 1.41 mml) according to the

general pregedyy. Ot @ ' A8l Biphenyl-4vRa1{( | SN)
589 [(MH)Elpfﬂn%ﬁgs_%g%@hﬂggl)%fgﬁ%ﬁ%%ﬂ% woF 3-({5%6%i ipHeiyl- 4R}

- Oyano- 2- f farermicsichierty-batybssser- pr opi onyl ami no] - 2' - f | uor o- bi phenyl - 4-yl }-
carbamc acid tert.-butyl ester WD 01/29012 -77 15 April 2004

PCT/ EPOO/ 08 rearﬁmr(@ilxﬂiﬁw,4'Sdiﬂ%fwbi%hexf?hmy1@rcmbahﬁmﬁd fert/ Dt @gdeani ¢
acid tert.-batyl ester (Exanple G37) _éo_ ng, 1.0 r_rm)l_% angjﬁ_1
3- ( 5- cyinolExampleGE3 andr(3-came sy BindcoRcPrPPEIMg Reid Bt Dutil estshpl e H18)

(362 ny, 1(&am??émeyg&&dﬂﬂgmttaﬁgaeer gﬁséeﬁﬂm@m@s&m& Ka licht BloRedolia$26y
yeIIow—brown)s lid (352 ng). 5 (I1SP) 492 [(MtH)}]; np I70 C  Exanple
K73 - mg).

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 substanice (157 mg).

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



{3- [3-(2-Cyano-pyridin-4-yl)-3-o0xo-propi onyl am no] 15 April 2004

-2',4" -di f| uoro-bi phenyl -4-yl}- carbamc acid tert.-butyl ester Prepared
from (3- atihY20124" _di f1 uor o- bi phenyl - 4-yl ) - car bani ¢ aci d XeVEPUH83A  ester
10 (Exanple (43) and 3-(2-cyan-pyridi n-4_-yé) - 3-oxo0-propionic acid

tert.-butyl ester (Exanple H10) according to the general procedure K

bt ai ned a mdl@Rbg brown solid (207 Ms (ISN) 491 [(MH)-]; rap, 160-161 C
Exanpl e K7?—]{%‘FL_-

{2-[3-(2-Cyano- pyri din-4-yl ) -, 3- 0x0- pr.opi ony| ar ni no] - 4- i sopr opyl - phenyl } - car
bar ni ¢ aci d4-Ehatoro-3hidt %(%Wﬂﬂl'm@ﬂmle‘dﬂﬁﬁéﬁm“'ﬂ]'3-0X0'P1'0P10nY amino}-

(2-am no- 4ﬂiﬁ§@fgﬁ@ﬂé{-%}§%§iﬁeﬂﬁ%ﬁl?s‘férd tert.-butyl ester (Exanple &47)-

and 3-(2-cya yri -3-0x0-propionic acid tert.-butyl ester
(Exanmple HO according to the general procedure K. Obtained as a |ight
brown sol i Prepsed frigm (emingst ¢fusmy-hipheny¥-fayhy capbampic gcidgert thwtybesterfRaamppte
K75 (2" - Fl ygsa351 gy, § 2 bholyah ¥l oL L ool rhiadb 1L Aki2ba14e ¥ 15-oxo-

- 3- 0X0- pgr:o;)tlg%gr?ﬁ%méﬁoé- nf)l ngﬁyl -[4-(;/%é- cgrt)alm' o acfl(bj terc%l%- %Illj_t?,y xoes.t er
Prepared f rigapioBicasichigrtzbutyl everd ExapRedid® 4154 1nechf pampld acesirdingde the but y|
ester (Exa GREL K EteifiEh oG 2150 Rk ARG ).

3-[2-(4- m{g%b?ra} progERat K vl )@?‘h?saz’%f‘- & t’%"]r- ot substance (220 me). i
tert.-butyl ester ﬁ(@Exarrpl e H20) (154 ng, 0.5 mmol ) according to the
general prddediit® R4 [@Hihed as a yel | ow anor phous substance (157 ng). MS
(ISN) 534 [(MH-]. 15 April 2004 WO 01/29012 PCT/ EP00/ 095 4 -78 Exanple

K76 (4 - Fl UBaamle K23
[ 2- (4- met hy -al m dazol - 1-yl ) -thi azol - 4-yl | - 3- oxo- pr opi onyl an no} -

bi phenyl -4-y|)-carbamc acid tert.-bytyl ester Prepared fr.om
(3- ami n&? 4'{-%1",%F%3§gﬁ??@ﬁ§1(3ﬂl>§#3§%é$ibé}ﬁ‘ e&a’f)cprpwylamvlr%éﬁ@fl-%ﬁiarrp| e
S GB9) (15Lkafhmid aSidre@lButdndter
3-[2-(4-nethyl -i m dazol -1-yl)-thiazol -4-yl]-3-0xo0 propionic acid
tert.-butyl_este Ex | e H20 154 5 0. | ). accordi ot
Loner al -y CUERIFL SR A tera bl P STt pishis Aednetante! Sd Expples
(1 SN) 534 [G3%)53 mg, 0.5 mmol) and 3-o0xo0-3-(3-[1,2,3]triazol-1-yl-phenyl)-propionic acid ethyl

ester (Example H2) (200 mg, 0.77 mmol) according to the general procedure K. Obtained

15 asa yellow oil (191 mg).

© MS (ISP) 516 [(M+H)"].

Example K78

{2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino}-4-cyclopropyl-phenyl}-carbamic acid
tert.-butyl ester

20- Prepared from {2-amino-4-cyclopropyl-phenyl)-carbamic acid tert.-butyl ester (Example
(G48) and 3-(2,2-dimethyl-6-ox0-6H-[1,3]dioxin-4-yl)-benzonitrile (Example J4)
according to the general procedure K. Obtained as a light brown solid (52 mg).

MS (EI) 419 (M™).

Example K79

25 {2-[3-(2-Cyano-pyridin-4-yl)-3-oxo-propionylamino}-4-cyclopropyl-phenyl}-carbamic
acid tert.-butyl ester



Exampl e K77 10 il 200

{2'-Fluoro-3-[3-0x0-3-(3-[1,2,3]triazol -1-yl -phenyl) - propi onyI am noli’ bi phen
yl -4-yl}- WM acid tert. -butyI ester Prepared from PCI/EP00/09554

(3-am no-2' -fl uoro-bi phenyl -4-yl) - carbam7§ acid tert-butyl ester (Exanple
&37) (152 nmg, 0.5 nmmol) and

I
2) (200 By RBres b G R R IR AP SR o B o (BBl
?Z ?Sy(el?)l 0(5‘148) indfMZ;ZrcgmedeS(deFgHﬁlﬁ]c[lom-f}riylﬂpyndu&&zrptb@nm (Exargglrebam .
_ 3 DB e R APL I KEH AT s A REARY RN ! |

acid tert are

(2-am no- 4- cycl opropyl phen l) - carbamc acid tert.-butyl ester (Exanple
(48) and 3M$c13Ph42rlr[éM~rﬂ>B ox0- 6H- [ 1, 3] di oxi n-4-yl ) -benzonitrile (Exanple
)4) according to the general procedure K. Obtained as a light brown solid
(92 ng) Moo L hbk 1489 (M) .  Exanple K79 25

{2-[3 2'5 rrdin-4-yl)-3- oxo pr opi onyl am no] - 4- cycl opr opyl - phenyl }-ca
rbamc acid tert -butyl ester April 2004 WD 01/29012 PCI/ EPOO/ 09554

- 79 Prepar &tCyeleprapal-anPria: mnéy@l épﬂ@bymylbﬁ@wrgrﬂﬁm&mmhﬁh@ﬂ}eﬁr Hotg |
ester (Exaggh %é}ﬁilegﬂg

4-(2,2-dinme 0-6H[ 1, 3]di oxi n-4-yl)- pyridine-2-carbonitrile (Exanple
J16) according to the general procedure K. Obtained_as i ght byown soI i d
(148 ny). Resperarjomid-appnedrarloprepiphempill crBa R -&U&gﬁte ample
[3-(3-im d@é@} aﬂd&'{&.’»-@&?&)ﬁbﬂi%ﬁﬁﬁ gﬁ?y’ 9@1&&}}1;‘&13711‘[?9]]&10:8{-1@3%3 (Bampage) acid

tert.-butyl ester Prepared, from (2-am no-4-cCycl OE{;O y oﬂ ena/l) carbam c
acid te¥t. am«}mg& rgeeealemp%dureﬁs? amfd@s Gégm d (7
1-yl -phenyl)-2,2-di methyl -[1, 3] dioxin-4-one (Exarrpl e J10) to according to

t he genera r tained as a light yellow solid (79 MS (I SP
Lhe ?(I\/Hrl—l) lvfsousp)em feMSH P g y' (79 ng). (1SP)

Example K81

{4'-Fluoro-3-[3-ox0-3-(3-[1,2,3]triazol-1-yl-phenyl)-propionylamino] -biphenyl-4-yi}-
carbamic acid tert.-butyl ester

15 Prepared from (3-amino-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G39) (152 mg, 0.5 mmol) and 3-0x0-3-(3—[1,;‘2,3]triazol-'l-yl—phenyl)-propionic acid ethyl
ester (Example H2) (200 mg, 0.77 mmol) according to the general procedure K. Obtained
as a yellow oil (107 mg).

MS (ISP) 516 [(M-+H)"].

20 ‘ Example K82

{4-(4-Fluoro-phenylethynyl}-2-[3-0x0-3-(3-[1,2,3}triazol- 1-yl-phenyl)-propionylamino]-
phenyl}-carbamic acid tert.-butyl ester

Prepared from [2-amino-4-(4-fluoro-phenylethynyl)-phenyl]-carbamic acid tert.-butyl
ester (Example G33) (163 mg, 0.5 mmol) and 3-oxo0-3-(3-[1,2,3]triazol-1-yl-phenyl)-

25 propionic acid ethyl ester (Example H2) (181 mg, 0.7 mmol) according to the general
procedure K. Obtained as a yellow oil (107 mg).

MS (ISP) 540 [(M+H)").



Exanpl e K81 {4'-Fluoro-3- [3-0x0-3-(3- [ 1,2,3 ] 15 April 2004
triazol -1-yl-phenyl)-propionyl am no] -biphenyl-4-yl}- carbarni’c acid
tert.-but WO¥&PLIZ 15 prepared from (3-am no PCT/EP00/09554

-4' -fl uoro-bi phenyl -4-yl)-carbam c acid tg@ .-butyl ester (Exanple G39)
(152 ng; 0.5 mmol) and 3-o0xo0-3-(3-[1,2,3]fYiazol -1-yl-phenyl)-propionic

aci d et hyl anple H2) (200 ng, 0.77 mmol) according to the general
procedur e l@'ﬁ%ﬁﬁgx as a yeIIow oil (107 mg). M5 (ISP) 516 [(M:H) 1. 20

Exanpl e K82 {4-(4-Fl uoro-phenyl et )-2- [3-0x0-3-(3- [1,2,3]
triazol-1-yj4- ﬁhmgﬁ)- [%@flapmdnmldﬁylrt{qazel -iyDrBHoke-paojianylemins dbipberyl-doyly |

ester Prep (4-fl uoro-phenyl ethyriyl)-phenyl]-carbamc
acid tert. a%?gmfl{cgg?sd{%? ?’I’—L&Pesgﬁre G33) (163 ng, 0.5 mmol) and 3-oxo-3-(3-]

1,2,3]triazol - 1 yl - phenyl ) 25 propionic acid ethyl ester (Exanple H2) (181
ny, 0 7 rrnnﬂ’l)elamd(ﬁmm kFraming- heg gundriphenypred e darbemi acihteai. shadlyl asten( Brat e
(I;IC|TI EPOT gg%%%ﬂ@ggkrg b, 5%?910&@5@?)&@2]-151191%0%" ifll the8fs- }9@5-%:1:(3 2;)1'8%1201115 acid tert.-

[ 3- E) 2-im ddznyl-exteyKExdmlalzbil-Q)lé%ﬁlS)mg-OcBamgplf’lb;ncor@hgm thelgendrajpprensdurd Kyl } -
carbam c a tent . oS8t repare rom

(3-am no-4' ﬁuofioasg'g%&u e;%ﬁl{%%g ggr bam c acid tert.-butyl ester (Exanple
5 &B9) (151 ny and

3-(2-iri dazMﬁ(ILSES)ISZ&[(Mt )"M-yl)-3-0xo-propionic acid tert.- butyl ester
(Exampl e H19) (235 ng, 0.8 nmol) according to the general procedure K.

bt ai ned aspath ¢ RRge oil (162 ng). Ms (ISP) 522 [(MtH)t]. Exanple K84 -11
10

(4" - Fl uoro- 3 [ 3- (3- et hyl -i soxazol - 9/ g phenyl ] - 3- oxo- gmopl onyl am no}-b
i phenyl 19.- l@a@*@a{ﬁrﬁ e mgthykisoxazelbyl)-phensil]-Praxparetionylsmino}-biphenyl-4-

(3-am no-4' ) carbamc acid tert.-butyl ester (Exanple
ylj katBaRDARD Y butyl ¥ter

Prepared from (3-amino-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G39) (151 mg, 0.5 mmol) and 3-{3-(3-methyl-isoxazol-5-yl)-phenyl}-3-oxo-propionic
acid tert.-butyl ester (Example H14) (190 mg, 0.63 mmol) according to the general

15  procedure K. Obtained as an off-white solid (86 mg).

MS (ISP) 530 [(M+H)"]; mp 100-101 °C.
Example K85

{3-[3-(3-Cyano-phenyl)-3-oxo-propionylamino}-2',4'-diftuoro-biphenyl-4-yl}-carbamic
acid tert.-butyl ester

2 Prepared from (3-amino-2',4'-difluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester
(Example G43) and 3-(2,2-dimethyl-6-oxo-6H-{1,3]dioxin-4-yl}-benzonitrile (Example
J4) according to the general procedure K. Obtained as an orange oil (95 mg).

MS (ISP) 492 [(M+H)"].
Example K86

25 {2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-4-isopropyl-phenyl}-carbamic acid tert.-
butyl ester



G39) (151 ng, 0.5 rmol ) and . 15 April 2004
3-[3-(3-net hyl -i soxazol -5-yl)-phenyl]-3-o0oxo-propionic acid tert.-butyl
ester (ExXDYE224) (190 ny, 0.63 mmol) according to the gREBER/0DSSH
procedure K. Cbtained as an off-white s%'&d (86 mg). M5 (ISP) 530 [
(MH) {]; np 100-101 C. Exanple K85 { 3 “*[ 3- (3-Cyano -phenyl)

- 3- 0X0- pr opj ' =2' 4 -di ro-ii phenyl - 4-.yl -.car bam. c cid
Cort - but vl Bara R tshante-siscghy Ry B aliaere Lou BT Ty

( 3- ami no- 2G42) andl F-(Uddombihyh&mxb-6H-J 1,3 }diaxihavyl}-beokehitrile (Examply)4) est er
Ex | - Chi -HB- + 6 1,31 di oxiny4- M ) - itril
E Ex:ggl 2 Gél%%’r ac g)ﬁg%ﬁagﬁrolﬁ%gééeng? a lprlreg%%a&llggpﬁlf%)%&? g]r%e‘%]g agn;gnl)r gilngg

oil (95 ng). MB (ISP) 492+£((I\/HrH)t]. Exanpl e K86 25
{2-[3-(3- SHHARY(N+B)Ok ol Ap1 8. ami no] - 4- i sopr opyl - phenyl } - car bami ¢
acid tert.- butyl ester 15 April 2004 WO 01/29012 PCT/ EPO0O/ 09554 -81

Prepared fgam{dxam no-4-isopropyl -phenyl)-carbamc acid tert.-butyl ester
(Exanpl e GZI'/’)I and 3-(2, 2-di met hyl - 6- oxo-6H[ 1, 3] di oxi n=4-yl)-benzonitr le
(Exampl e J4 according to the general procedure K. Obtained as a light red
solid (100( }u.orwé-@rwZ-m@ﬂw%Mﬁlﬂwd@pl—1w-nmm.-3-osoﬁxapdphﬁam}.-
(4'-Eluor obiﬁhérgﬂh?,ymgﬁrg%@y%&djgef.@%b? gsmerdazol -1-yl)-phenyl]

- 3- oxo- propi onyl ani ho}- bi pheny -carbamic acid tert.-butyl ester
Prepared from (3-am no-4'-fl uoro-hi phenyl -4-yl)-carbamc acid tert.-butyl
est er (Exa?ﬁ??ge ég)g)(%ﬁ@mo-ti -fluoro-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example
3- [ 3- (2- metshy)l a9l 3E oIy rr PR AlERh vl isd o RS s3] 0% B 0k R Lg.-
tert.-butyl B]glﬁ est Eyrjw %?g&npl e ﬁs@%%gg?mgﬂ‘?@’lﬁg’x{g}@%@?@@%ﬁ@gﬁ 'u]?%ty .
ot ai nd8 a65tes (Exagmple FAdB) acqopting tq the semayyl preedursk) ObGindd asetighi yellomxeihpl e
K88 (4-1 sqggpmg)_- 2- { 3 - [3- (2-nethyl-imdazol-1-yl)-phenyl] - 3

- 0X0- propi onyl arni no} -phenyl) - 15 carbamc acid tert.-butyl ester

MS (18P) 561 [{(M+H)"].
Example K88

(4-Isopropyl-2-{3-[3-(2-methyl-imidazol-1-y1)-phenyl]-3-oxo-propionylamino}-phenyl)-
15 carbamic acid tert.-butyl ester

Prepared from (2-amino-4-isopropyl-phenyl)-carbamic acid tert.-butyl ester (Example
G47) and 2,2-dimethyl-6-(3-(2-methyl-imidazol-1-y1)-phenyl}-{1,3]dioxin-4-one
(Example J15) according to the general procedure K. Obtained as a yellow oil (186 mg).

MS (ISP) 477 [(M+H)").

20 ' Example K89

(2',4'-Difluoro-3-{3-[3+(2-methyl-imidazol-1-yl)-phenyl}-3-oxo-propionylamino}-
biphenyl-4-yl)-carbamic acid tert.-butyl ester '

Prepared from (3-amino-2'/4'-difluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester
(Example G43) and 2,2-dimethyl-6-[3-(2-methyl-imidazol-1-yl)-phenyl]-(1,3] dioxin-4-

25 one (Example J15) according to the general procedure K. Obtained as a yellow oil (145
mg). ‘

MS (ISP) 547 [(M+H)"].



Prepared from . (2-am no-4-isopropyl -phenyl)-carbam c acid tg 8 dpri baday! ester
(Exanple . (47) and 2, 2-di net hyl - 6-[ 3-(2-net hyl -i m dazol - 1- yI) p-f]enyl] [

1, 3] di oxi WORIBAM2 (Exanpl e J15) according to the general pPGUEBRHESK
btained as a yellow oil (186 ng). M (I_Sg’ 477 [(MHH)']. 20 Exanpl e K89
(2',4' -Difluoro-3- 13- [ 3 -(2-nethyl-imdazol-I-yl)-phenyl]

- 3- OX0- pr o QmHiaRbyo + - bi phenyl -4-yl)-carbamc acid tert. -butyl ester

Pr epar ed from %ﬂ%- am no-2',4' - d|f| uoro bi phenyl - 4-yl)-carbam c acid
tert.-butyl ester (Exarrp

2, 2- di et hy{|2 &0 lﬂuemﬁe[@rﬂm-?ﬁdéé& triazqlt )-yholesnylt propicatybireinp hibiphesyldhe
(Exarrpl e 11,5 _Cﬁgﬁggdﬂi&}y FO-bubg egtgneral procedure K. Obtained as a yel l ow

oi | (145 M5 (1SP) 547 [(MrH)+]. 15 April 2004 WO 01/29012
PCT/EP00/09554 Exanpl e K90 2',4' -Difluoro-3- [3-o0x0-3-(3- &1 2, 3]
triazol - 1- yHrepaied grlcfn o8y bh fAléﬂrOﬁth@ﬁw-Yw capbamisaciskiertc bawl ester

tert. -bugylm%rcﬁi RABSUoid-91T5-1,2,3 1-1-yl-phenyl
(3-am no- ( ﬁe uagro- T enIIB-[ -y]m-ag%r gr’r? engc)l%mlpmmca%%fey leesg:'trer 5

( Exanpl e Gél@‘a’aﬂlﬁ 2)0%660@41{&@[ EEEIEF}'QIIPF%FEQPEQ Pbtained s 3 lightsllowiod (364 d
et hyl estermé gxanpl e H2) according to the general procedure K. Obtained as
a light yeIIow oi | (164 ng) M5 (ISP) 534 [(MrH)t]. Exanple K91 10

{2 -Fl uoro 1-yl -t hi azol - 4-yl) - 3- oxo- pr opi onyl ani no] - bi phen
-4-yl{- (‘Mﬁkgﬁé e]rt -butyl ester Prepared from
(3 am no-2' -fl uoro-bi phenyl 4-yl)-carbamc acid tert.-butyl ester (Exanple

&37) (151 rg@g%eSKmml) ang

3-(2-imdazol - -yI-thi azol - 4- yI) 3-o0xo-propionic acid tert.- butyl ester
(Exanpl e ) i 2 cordl to the general procedure K. 15
ot ai ned® ai{% F\Sbﬂ énlgozl]ﬁm@@%?r}g)}l‘% %g’) B@P{M Il%ﬁyfléﬂ ic.

Exanpl e K9Zarbamic 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'-diflucro-biphenyl-4-yl}-carbamic
acid tert.-butyl ester '

20 Prepared from ( 3-amino-2',5'-difluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester
(Example G45) (160 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-0x0-6H-[1,3]dioxin-4-yl)-
benzonitrile (Example J4) (115 mg, 0.5 mmol) according to the general procedure K.
Obtained as an amorphous white substance (110 mg).

MS (ISN) 490 [(M-HY].
25 Example K93

{2',5'*Diﬂuoro-3-[3-oxo-3-(3-{1,2,3]triazol-1-yl-phenyl)-propionylamino]-biphen)'r1—4—
yi}-carbamic acid tert.-butyl ester



{3-[3-(3-Cyano- phenyl ) - 3- oxo- pr opi onyl am no] 15 A m 0
-2',5" -difluoro-bi phenyl-4-yl}-carbam c acid tent.-butyl est 38 ﬁ}:’repared
from ( 3- aMih®/290125" - di f | uor o- bi phenyl - 4-yl)-carbani c acid E@TIEPOOHEEaﬁI ester
(Exampl e &45) (160 ng, 0.5 nmol) and

3- (2, 2-di net hyl - 6- oxo- 6H-[ 1, 3] di oxi n-4- y'I8)3' benzonitrile (Exarrple J4) (115

ggm)r ghiu;nﬁéé e sugﬁ’td(gnce ?’1:51% dg%%e*/glp@?%fd@ r[b(a mlﬁfmf%em%n@fﬁ%ﬁl e KO3
{2",5'-Dif I(EmmplsGti@B(]cﬁ@Gng-(XBmﬁnol) and 3- oxo -3-(3- hl »2, 3]|tnazol l—yl-phenytf)l) Pl‘OPlOl'llC

1, 2 3 - m

t ert ]E)L![ f/llzz{gJesé'g"ﬁe)>f efg‘h(%xml%l%g)o 19% %‘fg : eﬁ éﬂfﬁ/%ég‘}é}f?ﬁﬁ’é%eé’l’“éeggr ed
f-r om ( 3- aniGloai2ed & ardarhbrpdoos bfff]&iamslubstagme)(n%nigam c acid tert.-butyl ester
(Exampl e 45) (160 ng, 0.5 mml ) and

3-0x0-3-(3 -phenyl)-propionic acid ethyl ester (Exanple
H2) (13 ﬂiég%ﬁ]sg”@acc rd| ng to the general procedure K Obtai ned as

an anorphous off-white substance (129 ng). 5 M5 (ISN) 532 [(MH)"].

Exanpl e K9&xample94or o0- 3-{ 3-
[ 3- (3-net hyl -i soxazol - 5-yl)-phenyl ] - 3- oxo- propi onyI am no} - bi phenyl - 4-

yl ) - car bamg . R B
(3-am no- 2“—%?33&0’% g? };ﬁé?%&%ﬁ?? carf)gﬁ%h% ? Pmpb I% mo blp ?ﬂ%ﬁpl e
10 G37) (15%-¢rgbarmic 3cidiort)bulibester

3-[3-(3- nethyl-lsoxazol 5-yl) - phenyl ] - 3- oxo- propi oni c aC|d tert.-butyl

b ocedur o BRSO {0/ 3B fuoR bRyl 2 gﬁ%@a w%E‘ BB Bpete
158- 1601%C, G32} 44| rag,o% mempl) and 3-[3-(3- methyl-moxazol— -yI)-p eny] 3-oxo-propionic
{20,3-Df |aE5‘3&9r§BritZIé%¥?'(ﬁxﬁl[eﬂl%) i9to g%oésr : )&Q&{@éﬁgtﬁgggﬁml amino] - b

|phenyl 4- yI} carbam c aci ester Prepare
( 3- ani no- 2'Pree quflﬁbféﬂiﬁﬂﬂhéwmeml}d&lémgﬂam c acid tert.-butyl. -ester
(Exanmple &49) (160 ng, 0.5 mmol) and

3- oxo0- 3- (3-1\[1$813N3]5§g Gy vy 13868040, - propi onic  acid ethyl ester (Exanple
H2) (130 ng, 0.5 mmo ?Aaccor ing to the general procedure K

Example K95

15 {2,3-Difluoro-3-[3-0x0-3-(3-[1,2,3]triazol-1-yl-phenyl)-propionylamino}-biphenyl-4-
yl}-carbamic acid tert.-butyl ester

Prepared from (3-amino-2',3'-diftucro-biphenyl-4-yl}-carbamic acid tert.-butyl-ester

(Example G49) (160 mg, 0.5 mmol) and 3-ox0-3-(3-[1,2,3]triazol-1-yl-phenyl)-propionic

acid ethyl ester (Example H2) (130 mg, 0.5 mmol} according to the general procedure K.
20 Obtained as an amorphous yellow substance (166 mg).

MS (ISP} 534 [(M+H)"].

Example X96

[2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-4-(2,4-difluoro-phenylethynyl)-phenyl]-
carbamic acid tert.-butyl ester

25 Prepared from [2-amino-4-(2,4-difluoro-phenylethynyl)-phenyl]-carbamic acid tert.-butyl
ester (Example G35) (172 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-oxo-6H-{1,3}dioxin-4-
yl)-benzonitrile (Example J4) (126 mg, 0.55 mmol) according to the general procedure K.
Obtained as an orange oil (198 mg).



20 Cbtained as an anorphous yel I ow substance (166 ng). M5 (4552864
[(MtH)t] . Exanple K96 [2- [ 3-(3-Cyano-phenyl)-3-o0xo-propi onél am no| -4-
(2,4-difl W&@%Wényl et hynyl ) -phenyl] - carbamic acid tert.PEBEN/ESer 25
Prepared from|[2-am no-4-(2,4-difl uoro- phg{gyl et hynyl ) - phenyl ] -carbam c acid

tert.-butyl ester (Exanple G35) (172 nu, 5 mmol ) and

3-(2,2-di mgdsg%%mgh%ﬁ 3] dioxin-4- yl)-benzonitrile (Exanple J4) (126

ng, 0.55 cor "the general procedure K. Cbtained as an orange
oil (198 ng). 15 April 2004 WO 01/29012 PCT/ EPO0/ 09554 -84 Ms (1 SP) 516

[ (MrH) ' ] . ExExphgK®7 K97 [2- [3 - (3-Cyano-phenyl) -3-o0xo-propionyl amno ]
-4-(2-fluoro -phenyl ethynyl) -phenyl] - carbamc acid tert.-butyl ester 5

P d f - AN N0 (R- - - ] id

Lert .- but y{@f'i‘é£@'e?f9§§%*%?‘§ PR ST L SR b ARG e

3- (2, 2- di nmetekydmicagddesbytyl Stedi oxi n-4- yl)-benzonitrile (Exanple J4) (126
nmg) 0.55 nmol ) according to the general procedure K. Obtained as a brown

lid 3 N O4lrf] 5 phi X - 3 -
[5(2)_ '[ 3 ( (1%'_ cgfg%%rf:%/ﬁg% _%ﬂ%xg{(%%dg%% @Frgﬁn%%xfﬁj phényh-carbImB A TPLlef: 5881
- 4- ( (- f | uorestep hiSmpmpde Al (163 phe MyH fomol randdahz, e-ddwediyl-6raxo- Gt (13| dioxisr4-
P d f - am. = f - I - r ] '
ert. - butyi ") pere Ml Edan e 13y OB g Py gD drair e s PR £
3- (2, 2- di neDbipined apr brdwh falid3[1d? ogIn-4 15 yl)-benzonitrile (Exanple J4)
(190 ng, 0.825 mmol ) according to the general procedure K Obtained as a

yel | ow oi | M@J(I?SNMEG [bﬁ_ﬁb-.ﬁgl%lglﬁ?@_zh(;%{l H -1. General procedure M S thetic

Schenme B) Preparation of 4, ary 3-di hydro-benzo [b ] [ 1,4]

di azepi n-2-ones, 4-aryl-8-aroyl-1,3- 20 di hydro-benzo [b] [ 1, 4]

di azepi A0 2-BmEplek98_aryi - g-aryl ethynyl - 1, 3-di hydro '
[2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-4-(4-flucro-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-oxo0-6F-{1,3]dioxin-4-

15 yl)-benzonitrile (Example J4) (190 mg, 0.825 mmol) according to the general procedure K.
Obtained as a yellow oil (318 mg).

MS (ISN) 496 [(M-H)].

General procedure M (Synthetic Scheme B}

_ Preparation of 4,8-diaryl-1,3-dihydro-benzo([b}[1,4]diazepin-2-ones, 4-aryl-8-aroyi-1,3-
20  dihydro-benzo[b][1,4]diazepin-2-ones or 4-aryl-8-arylethynyl-1,3-dihydro-
benzo{b]{1,4]diazepin-2-ones

A suspension of the {2-{3-aryl-3-oxo-propionylamino]-4-aryl-phenyl}-carbamic acid tert.-
butyl ester or {2-[3-aryl-3-oxo-propionylamino]-4-arylethynyl-phenyl}-carbamic acid
tert.-butyl ester (1.0 mmol) in CH,Cl; (5 mL) [anisole or 1,3-dimethoxybenzene (5 to 25

25 mmol) can be added if necessary] was treated with TFA (0.5-5.0 mL) at 0 °C and stirting
was continued at 23 °C unti] tlc indicated complete consumption of the starting material.
The solvent was removed in vacuum, the residue treated with little ether, whereupon it |
crystallized. The solid was stirred with sat. NaHCOs-sol,, filtered, washéd with HO and
ether or mixtures of ether/hexane and was dried to give the title compound, which if

30 necessary can be purified by crystallization from THEF/ CH2C12!etherlhexane.



benzo[b] [ 1,4]diazepin-2-ones A suspension of the 15 April 2004
{2-][3-aryl - 3- oxo prop| onyl ami no] - 4-aryl - phenyl ] -carbam ¢ acid tert.- butyl
ester or V2139 - 3- 0x0- pr opi onyl am no] 4-aryl et hynyl - ph%'g/ﬁl’ﬂﬂ@éﬂiam c
acid tert. -butyI ester (1.0 nmmol ) in 12 (5 nmL) [anisole or

1, 3-di met hoxybenzene (5 to 25 2s rnrml) n be added if necessary] was
treated wﬁ}paT A;(0.5-5.0 nL) at 0 C and stirring was continued at 23 C
until tic ed conpl ete consunption of the starting nmaterial. The
sol vent was renoved in vacuum the residue treated with little ether,

wher eupon 34(7-Iedardtaxiord, 7-dihydfnd Habérizd [bjdk 4 Blidzepime2 pl )t benzatitrilda HCOB - sol . ,
filtered, vvashed with H20 and ether or m xtures of ether/hexane and was

dried to r by
cryatal |1 2iepaie s 4o PEp b henlll Bl rollo BRI A1 BB e R rbasit
PCT/ EPOO/ m&mm@n&xam&amw K1)-(L 38 gs 23 ammol) by-tekatrpemtowBRIbANz 6JHECY 1, 4]
di azepi r

{2-] Sp(g %céh%ﬁﬁﬁ%%ér&e& h? rg%rag%lgﬁgl)fa%%ﬁ@ndoa]saygu owéohd &Sesr?y }’) carbamc acid
tert.-butyl ester (Exanple K1) (1.15 g, 2.3 nmol) by treatnent with TFA in
CH2Cl 2 5 MASIEHI 387 (M )imp 1@&&@@?&3(@&Cdcedure M otained as a yellow solid
(880 ng). Ms (EI) 387 (M); np 198-200 C (dec.) Exanple 2

3-(4- Xxo- 75%25]}(2& hynyl - 4, 5- di hydr o- 3H benzo[ b]

[ 1, 4Jdi azeprn-2-yl) - benzoni triie Prepared from

{2-[3.-(3-cyano-pheny 0- pr.opi_.onyl_am no henyl et hynyl - phenyl }- 10
car bani ¢ azifrQxery- thtl% 'ﬁg @Eﬁ%m%ﬂ []b blafgidwgeple - 23] )rhmllfymﬂ%l
treatment with TFA in CHZClZ according to the general procedure M bt ai ned
as a |ightpyghie@\Wortd-fs.(3- ( -
Exanmpl e 3 3- 9( i Ox0- [i %t( ogﬁnﬁgﬁhmﬁs 5 gﬁ%}oé}g&%ﬂ Eﬁé@l&% oy}

di azepilh- zaybamtseﬁ%ﬁttrww@sm (bﬁq@ggw Kd) fzfsgrﬁxg, 0.48 mmol) by treatment Wi TEA

2. I
) Tiay R e LR St e o

benzonitri _ 18 0.6 nmol ) according to the general
procedure Ik%(%&fﬂm’@ &3 2&5 Séﬁﬂg )yel |l ow solid (228 ng). This material was
deprotected and cyclized by treatnent with TFA in CH2Cl2 according to the
general preeeapleg M Obtained as a |ight

3-(4-Oxo-7-p-tolylethynyl-4,5-dihydro-3H-benzo{b}[ 1,4] diazepin-2-yl)-benzonitrile

15 Prepared from (2-amino-4-p-tolylethynyl-phenyl)-carbamic acid tert.-butyl ester
(Example G3) (161 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-ox0-6H-{1,3] dioxin-;i'-yl)-
benzonitrile (Example J4) (183 mg, 0.6 mmol) according to the general procedure K.
Obtained as a light yellow solid (228 mg). This material was deprotected and cyclized by

_ treatment with TFA in CHzCl; according to the general procedure M. Obtained as a light
., 20 yellow solid (86 mg).

MS (EI) 375 (M"); mp 236-239 °C (dec.).

Exatnple 4

3-[7-(2-Chloro-phenylethynyl)-4-0x0-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-2-yl]-
benzonitrile

25  Prepared from [2-amino-4-(2-chloro-phenylethynyl)-phenyl]-carbamic acid tert.-butyl
ester (Example G4) (172 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-oxo-6H-[1,3]dioxin-4-yl)-
benzonitrile (Example J4) (230 mg, 0.75 mmol, 75% pure) according to the general
procedure K. Obtained as a yellow solid (321 mg). This material was deprotected and



20 yellow solid (86 ng). Ms (EI) 375 (Me); rip 236-239 C (d@&ca rﬂzg@giarrpl e 4
3- [7-(2-Chl or O-Phenyl et hynyl ) - 4- oxo- 4, 5- di hydr o- 3H benzo Lb 1,4

di azepi n- XY 2enzonitrile 25 Prepared from CT/EP00/09554

[ 2- am no- 4- (2- chl or o- phenyl et hynyl ) - phenyéé]_- carbam c acid tert.-butyl

ester (Exanple 4) (172 ng, 0.5 nmmol) and

3-(2,2-di 5 { ax} - 31 ! %éﬁﬁg - (230
mg, 0.75 fMIeég A?Bég?g g%%lgir‘%]& ﬁgtﬁ%é{zﬁé&é‘éﬁg?ﬁﬁﬁ %%’%‘Jgfe%‘&r e K Il\go(?b%ne as
a yel | ow s@bprdightzzilowgplid {Hi8<inght eri al was deprotected and 15 April 2004
WO 01/29012 PCT/ E1' 00/ 09554 -86 cyclized by treatnent with TFA in CH2C 2

di + i | i ght | lid
(145 ingy. MBrErSS 0 (S TR G 8040 240 ¢ Gecry . Exampl e
55 4-(3-Ch.loro- Ehenyl ) - 8- phenyl et hynyl -1, 3-di hydro-benzo [b] [ 1, 4]

di azepin-2 pared from (2-am no-4-phenyl et hynyl - phenyl )-carbam c acid
tert.-butyl ester (Exanple &) and

6- ( 3- chlsor g-@heRskd-phe yl}ibrmiehwb&{&%yﬁ151&%}&}@4@9&%1[Eﬁg%ﬁg% in8lonegaccor di ng

to the general procéedure K~ The obtai ned naterial wa tected and
cyclized treagment with TFA in CH2Cl 2 according to the_ general
procedure RICRFPBEETH 23%“’&9‘4’Pbeﬁl§hwﬁ:wpﬂ)f¥g§n@qd toer.-bry este70 (M)
Exanpl e 6 3Exdnfplt G2YahheXe-di6oYbHenyh- DX Qidefyldi 1y &Rt RRNERhb 16) 1. 4]
di azepin-2-yl] .- benzonitrile 15 Prépared from . .
(3- [ 3- ( 3- cHETBLBELR PR BeBek BraSEdpiedhylbamP R ematarialseyleprqsp@ed andicyclized

yl'} - car banbg tagierdtarith ThA Y CHSE!L Qccdr@i B Re fRbraPYrdcb e MEMOL Ml ad BA | N
CH2Cl 2 accordi ng%g) t he general procedure M~ ohtalned as a |i1ght yell ow

powder {0129T3RgF S 15°rg)- 368 [(M+H) +]; rap, 236-237 C (dec.). Exanple 7
20 3-(4- Oxo-7-thi ophen-3-yl -4, 5-di hydr o- 3H benzo[ b]
[ 1, 4] di azepi$¢(ED:yhj0 atizonitrile

Example 6

3-[7-(4-Methoxy-phenyl)-4-0x0-4,5-dihydro-3H-benzo[b] | 1,4]diazepin-2-yl]-
benzonitrile

15 Prepared from {3-{3-(3-cyano-phenyl)-3-oxo-propionylamino]-4'-methoxy-biphenyl-4-
yl}-carbamic acid tert.-butyl ester (Example K3) by treatment with TFA in CH:Cl»
according to the general procedure M. Obtained as a light yellow powder (122 mg).

MS (ISP) 368 [(M+H)"]; mp 236-237 °C (dec.).
Example 7
20 3-(4—Oxo-7—thiophen—3-71—4,5-dihydro-SH-benzo[b]t1,4]diaZepin~2-yl)-benzonitrile

Prepared from {2-{3-(3-cyano-phenyl)-3-oxo-propionylamino}-4-thiophen-3-yl-phenyl}-
carbamic acid tert.-buty] ester (Example K4) by treatment with TFA in CH,Cl; according
to the general procedure M. Obtained as a beige solid (54 mg).

MS (EI) 343 (M"); mp 238-243 °C (dec.).

25 Example 8

3-(7-Puran—2-y1—4-oxo-4,5-dihydro-3H-bepzo [b]{1.4)diazepin-2-yl)-benzonitrile



Prepared from 15 A
2-[3-(3- cyano phenyl ) - 3- oxo- pr opi onyl am no] - 4-t hi ophen- 3-yl - ph%lrlr)zlP?4

car bar ni cWA§1E%%rt . - butyl ester (Exanple K4) by treat ment PGIEPOOIIIASH n
CHzCl 2 according to the general procedureg M btained as a beige solid (54
ng). MS (EI) 343 (M¥); np 238-243 C (dec'B?" 25 Exanple 8

3-(7-Furan ?

[1, 4] di azep! ﬁ*%d‘l‘??ﬁ‘lﬁ‘?ﬁ e QX? B Agenz F%B%ﬁ‘ﬂ“”%”b‘i]f‘é%’fﬁ‘ SRR 09554

- 87 Pr epar eatbimamacid tert. -butyl ester (Example K5) by treatment with TFA in CH,Cl; according

(2-13-(3-c - - 3r OX | apd no phenyl } - carbam'c
acid tert. ¥%{%§§H§r§]&%¢% ﬁ%bq%g?% a?*lr"é"g{ ‘i &ﬁ’ﬁ’gerA in CH2CL12
according to the general procedure M Cbtained as a brown powder (73 np).
M5 (El) 32M (@) 32hM 0 50A5-00°de(dey.). 5 Exanple 9

3-[7-(4- Et hyl - phenyl) - 4- oxo- 4, 5- di hydr o- 3H benzo[ b]

[1,4]di aze I Neore) ] - benzonltrlle Prepared from

(3-am nd- 4= - bi phenyl - 4-y1) - car bam c acid tert.-butyl ester (Exanple
&8) and 3-(2, 2-di met hyl - 6-oxo-6H-[ 1, 3] di oxi n-4-yl)-benzonitrile (Exanple
J4) accor dprig-(4tTshylphegghet-axo#iodi drrOeﬂK bembﬁﬂtﬁdne@mﬁtﬂi banzopdizile
deprotected and cycl i zed by lo treatnment with TFA in CH2Cl2 according to

t he gener ap; ] 5
ey 9 2ErBAALEEY ? 3 M @eﬂgzﬂbﬁﬁxe&ghﬁ&ﬂ%rbﬁﬂh& S8 6+ DByl Mer (Blabnp}d

3- (4- Ox0- 7 h@m@,ﬁ (2,25d1§1 @owngeﬁiﬁddl[omn -4-yh- bqnzomtnle (Example J4) according

di azepi n- 2y EéddrsKl’{’hEB&Q&r %Jtér&iifw sprotected and cyclized b
{3-[3-(3-cyano- p en - 0X ropi onyl am no tai eny Scar ?‘(nc acid
tert. - bdt yiregment wi H@E b eoreeding to @eggnwﬂmrpcwrﬂ% teined o a beigerA i n
CH2Cl 2 acgq d‘]% o the general procedure M Obtained as a white solid
(188 ng). 37 (M); np 238-240 C (dec.). Exanple 11 20

4- (3-1 odo- phe henyl et hynyl - 1, 3-di hydro-benzo[b] [ 1, 4] di azepi n- 2
-one Pr epa&aﬁﬁ%}%ﬁﬁ )s mip 225-229C (dec’).

{2-[3-(3-io0do-phenyl) - 3- oxo- propi onyl am no] - 4- phenyl et hynyl - phenyl } -
carbam c apkdinplend. - butyl ester (Exanple K7) (871 ng, 1.5 mmmol) by
treatment with TFA in CH2Cl 2 according to the general procedure M

Oot ai ned az. (2 éx099 g:!rll d%m d!ro SQ-Pbenzgﬂg][l ,4]diazepin-2-yl)-benzonitrile

15 Prepared from {3-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-biphenyl-4-yl}-carbamic
acid tert.-butyl ester (Example X6) (268 mg, 0.59 mmol} by treatment with TFA in CH.Cl,
according to the general procedure M. Obtained as a white solid {188 mg).

MS (EI) 337 (M™); mp 238-240 °C (dec.).
Example 11
" 20 4-(3-lodo-phenyl)-8-phenylethynyl-1,3-dihydro-benzo{b] [ 1,4]diazepin-2-one

Prepared from {2-{3-(3-iodo-phenyl)-3-oxo-propionylamino]-4-phenylethynyl-phenyl}-
carbamic acid tert.-butyl ester (Example K7) (871 mg, 1.5 mmol) by treatment with TFA in
CH,Cl; according to the general procedure M. Obtained as a light yellow solid {542 mg).

MS (EI) 462 (M™); mp 227-229 °C (dec.).

25 Example 12

8-Phenylethynyl-4-pyridin-4-yl-1,3-dihydro-benzo[b}[1,4]diazepin-2-one



M5 (El') 462 (M+); nip 227-229 C (dec.). 25 Exanple 12 15Apr!20 4
8- Phenyl etha/qé-4 pyridin-4-yl-1,3-di hydro-benzo[b] [1, 4] di azepl n-2-one 15
0% 2

April 200¥ 9012 PCTI EPOQ 09554 -88 Prepared from PCI/EP00/09554
(2- am no- 4- phenyl et hynyl - phenyl ) - car bam cid tert.-butyl ester (Exanple
&) and 2, 2-diinethyl-6-pyridin-4-yl- 3]8 i oxi n-4-one (Exanple J9)

SCoordLng, SRe s Ak %ﬁﬁ“ﬁ“ﬁwﬁ%n%p%f@ﬂéﬁ%%ﬂikﬁg g to the

general pr oé@@mpée GIZ) @Ji%\zfcbmeaeﬂ-é -fyriciva4-y8- { £,8] didxif 55 ong { Exabipl¢ B) pe@Bding
1
e Rae gﬂgﬁ( Eegixe KHRIBYSiobe marerial was deprprecterl apd cxdized by o 11

benzoni tri | treditnent B ir@rh(l3acordiog & thegtharxlyprbteaheaiv. Obtyinkd aca e
acid tert. - ‘ﬂ}‘ﬁh %?g) (Exanpl e G10) and

3-(2,2-dinme 8 0-6H[1, 3] di oxi n-4-yl)-benzonitrile (Exanple J4)
according to the general procedure K. The obtained material was deprotected

and cycl i zd8 &) 337 Nemp M8t200PEAdeq). CH2Cl 2 according to the general
procedure M Cbtained as a light green powder (30 ng). 15 M5 (El) 367 (M)

Exanpl e 14 ﬁia(rg%-lgqgan- 3-yl - 4-o0xo0-4, 5-di hydr o- 31 benzo[ b] [

1, 4] di azepi n-Z- -benzonitrile Prepared from
[ 2-]3-(3- cyano hen | ) - 3- ox0- pr opi onyl ami no 4-furan- 3-yl - phenyl ] -
car bani ¢ actd71( He-phensd)-éroxpEmiiydrad WDH@&I ﬁhmzewnﬂr FA in

CH2Cl 2 accopgiRg tgg to the general procedure M Obtained as a |light yellow
powder (73 ng) M5 (El) 327 (Me); np 228-233 C (dec.). Exanple 15
3-[7-(4-Chl gro-phenyl ) - 4- oxo0- 4, 5- di hydr o- 3Hbenzo [b] [1,4]

di azepi 92- ?’Fe}’a{?érf%ﬁ K%mmﬁw&&ma—hlphﬁwl -4-yl)-carbamic acid tert.-butyl ester

(3-am no-4' ¢ )pi?ﬂwfzfrd%l gﬁéia%@]}{t P?]cﬂoy&ﬁyﬁ 3/1) b Ydniead H?fxaﬁallz:%@rfpl e

25 Gl2) and3( 2d|rret yl - 6- oxo- -benzonitri
(Exanpl e J4¥4) aeesdize e thegeppm! prasedue E‘beg biainedinattrial wistdsprriertereans | al

was depr ot egfcfekPHYtr&Xmeh?9fh TFA in CH,Cl, according to the general procedure M. Obtained
as a light green powder (30 mg).

15 MS(EI) 367 (M)

Example 14
3-(7-Furan-3-yl-4-ox0-4,5-dihydro-3H-benzo[b][1,4] diazepin-z—yl)-benzonitrile

Prepared from {2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-4-furan-3-yl-phenyl}-
carbamic acid tert.-butyl ester (Example K9) by treatment with TFA in CH,;Cl, according
20  to the general procedure M. Obtained as a light yellow powder (73 mg).

MS (EI) 327 (M™); mp 228-233 °C (dec.).

Example 15
3-[7-(¢-Chloro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b] [ 1,4 ]diazepin-2-yl]-benzonitrile

Prepared from (3-amino-4'-chloro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example

25 GIl2)and 3-(2,2-dimethyl-6-0x0-6H-[1,3]dioxin-4-yl)-benzonitrile (Example J4)
according to the general procedure K. The obtained material was deprotected and cyclized
by treatment with TFA in CH,Cl, according to the general procedure M. Obtained as a
yellow powder (79 mg).



by treatment with TFA in CH2A Z according to the general pr@c,g%wggo‘{vl
bt ai ned as_a 9yellow powder (79 ng). 1 5 April 2004 W) 01/2

PCT/ EP00/ 8YB8Y2N08D Vs (EI) 371 (M) np 244-250 C (dec.). PETHRIPEISFE 3-
[ 7- (4- Chl or o- phenyl et hynyl ) - 4- oxo- 4, 5- di hydro-3H-benzo [b] [1 , 4]

di azepin-2-yl] - benzonitrile 5 Prepared Trom

[egt Z;n' ?(éxj%&p#gﬁg%gg w%wﬁ%@?@%@egm] -carbamc acid tert.-butyl |

3-(2, 2-di net hyl - 6- oxo-6H-[ 1, 3] di oxi n-4- yl)-benzonitrile (Exanple J4) (184
ng, 0.6 mméxampledér ding to the general procedure K. The obtained materi al
(234 ng) was deprotected and cyclized by treatnent with TFA in CH2Cl 2

accordi ng &o fae ] 1n 6., M 4 Ehitiainedra I v er (93
T T R b L o L Sl s A
8- Phenyl - 4beng -2-yl -1, 3-di hydro-benzo[ b] [1,4] diazepin-2-one Prepared
from (3-am no-bi phenyl -4-yl)-carbamc acid tert.-butyl ester (Exanple )

5o 'y o Bt AR 2e
EExarrpn}Je5 Jf)gé%éig@é%n @%8%245194%%‘% })ﬁ%%@or di‘n P %ﬂ]héea}%%lr}gréaafq Q?%;'fg ure K
The obt ai nettentixambl CRA 146 meod enseland Jc2ed-fireethiyb-oXo b GPER-4FA | n
CH2Cl 2 ' 0 | i ird (46
oo Nsa?fggfﬂé%%%&[ﬁ?lf'\e/&%x%ﬁﬂ@F@éﬁﬁ%&@‘fﬁﬁoﬁ%cg}ﬁ-ﬁié}%%@&&rﬂrp?.é‘\&dﬁPé-K. (
8- Pheny! et fpspbtaingdsmeteria] (334 Brge Way Hepriotasiadjand caclived pul trsaraentopig) TFA in

1,4]di e A | ) _
[1.41¢ [effégp&cg,l ﬁggdgzﬁfﬁfﬁég erg&;g %G%%dgﬁg oI Alghy PullovPPSRIL (95 BEHam ©

2,2-dimethyl -6-(3-trifluoronethoxy:phenyl)-[ 1,3] dioxin-4-one (Exanple
J8) acchHr dm(ﬁlgﬂ%%bﬁ@r%w [%@iﬂw’@ ﬁ?‘ﬁ%ecééﬁﬁ-ned material was
deprotected and cyclized by treatnment with TFA in CH2CI 2 according to the

general preggddlea7zM 25 obtained as a yellow solid (157 ng). Ms (EI) 404
(M+). Exanple 19 .

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-yl-{1,3Jdioxin-4-one (Example J1) (54

15 mg,0.257 mmol) according to the general procedure K. The obtained material was
deprotected and cyclized by treatment with TFA in CHCl; according to the general
procedure M. Obtained as a brown solid (46 mg).

MS (ISP) 319 {(M+H)").

Example 18
_ 20 8-Phenylethynyl-4-(3-trifluoromethyl-phenyl)-1,3-dihydro-benzo[b] [ 1,4] diazepin-2-one

Prepared from (2-amino-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester
(Example G2) and 2,2-dimethyl-6-(3-trifluoromethoxy-phenyl)-{1,3]dioxin-4-one
(Example ]J8) according to the general procedure K. The obtained material was deprotected
and cyclized by treatment with TFA in CH,Cl; according to the general procedure M.

25 Obtained as a yellow solid (157 mg).

MS (EI) 404 (M").

Example 19

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



4- ( 3- Chl or 0- phenyl ) - 8- phenyl - 1, 3-di hydr o- benzo[b] [ 1, 4] diazepin-2-one 15
April 2004 WO 01/29012 PCT/ EPOO/ 09534 -90 Prepared from 15 April 2004
(3-am no- bi Ehenyl 4-yl)-carbamic acid tert.-butyl ester (Exanple @) (284
mg, 1.0 WIY298Kd 6- ( 3- Chl or o- phenyl ) -2, 2-di net hyl -f 1, 3] RFTHEPWLSHNne
(Example J6) (358 ng, 1.2 nmmol) accord| to the general procedure K. The
obtai ned material (339 ng) was deprotecied and cyclized by treatment with

TFA in CHaCL : . gl ow
s i

Exanpl e 2@n@-1(07meg) pheaxb-m-amwhy ti3] didbin4 onb)

e G e R S Lol ced el 539 m)
.phenyl } - cavabaluepniocem:i ajadtcerchzedbutt;ﬂatxnsntenﬂ('EEAmpCHthllesccobdmg tethergsneral t h

TFA i B d M Obt d | i ght
vel | owpoRagseep Bt Btdithd & 2 BoR SRR Pasldr ° 5 Dao a8 C (dec. s |0
Exanple. 21

3- ?Zpoio MS$ (ERA 266 (O yared FABIYM+2)H; gipdA8°6-@ebbnzo[ b] [ 1, 4] di azepi n- 2-yl)

“benzonitrile 15 Prepared from

{2-] 3-(3-Wnyl ) - 3- oxo0- pr opi onyl am no] - 4-t hi azol - 2-yl et hynyl -
phenyl }-carbarnic acid tent.-butyl ester (Exanple K1) (119 ngy, 0.24 nmol)
by treatnment with TFA in CH2C 2 according to the &ﬁ?er al procedure M

bt ai ned é'»s('f‘aNthtlneKﬁpsloYHMc%ﬁ Ay draviichanzohdld .4} diayepind-Iibemzopiisle ) . 20
Exanpl e 22 3-(4- Oxo-7-p-tolyl-4,5-di hydro-3Hbenzo [b] [ 1,4]

? |3 azepi n- %r&;ka):e&ﬁ&?ﬁml- 3t03L@ran5’fp%§aﬁﬁ§t@b&fooﬁiopm latmm?] 4-na hthalent-l - carrol
am no- Yy I.phen carpam AacCl er - u es er anp e
GL6) aMd Pheoy %rba@@m éf%r%‘}/’é WKFQ) ymat%ﬁzﬁ knpl e
J4) accor geadding tb g S20R1 51 Qmwilmstals d B84 lightyRi1HR $ovaE 411&41 Vas

depr ot ect ed acrilitrjl%ZS cy%gl zeg Otgzy t r eat ment eWI t hhg K% %1-12011(;(r acco)rdl ng to

E?Emgbe?]er %P@ﬁsedugﬁé\{{[h&nﬁlﬁ ﬁ\g&(&ec\%l te solid (76 ng). M5 (ISP) 352

Example 21

3-(4-Oxo-7-thiazol-2-ylethynyl-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yl)-benzonitrile

15 Prepared from {2-{3-(3-cyano-phenyl)-3-oxo-propionylamino]-4-thiazol-2-ylethynyl-
phenYl}—czirbamic acid tert.-butyl ester (Example K11) (119 mg, 0.24 mmol) by treatrnent
with TFA in CH,Cl, according to the general procedure M. Obtained as a yellow solid (36
mg).

 MS (EI) 368 (M"); mp 230 °C (dec.).

20 Example 22
3-(4-Oxo-7-p-tolyl-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yl)-benzonitrile

Prepared from (3-amino-4'-methyl-biphenyl-4-yl)-cdrbamic acid tert.-butyl ester
(Example G16) and 3-(2,2-dimethyl-6-0x0-6H-[1,3]}dioxin-4-yl)-benzonitrile (Example
J4) according to the general procedure K. The obtained material was deprotected and

25 cyclized by treatment with TFA in CH;Cl; according to the general procedure M. Obtained
as a white solid (76 mg).

MS (ISP) 352 [(M+H)*]; mp 242-245 °C (dec.).



WO 01129012 PCT/ EPOQ 0955-1 91 Exanpl e 23 4-(3-Chl oro-thiophen-2-yl);

8- pyridin-2-yl -1, 3-di hydro-benzo [b] [ 1,4]diazepin-2-one Pngpgﬁpgboﬁrom
{2-[3-(3-chl oro-t hi ophen-2-yl) - 3- oxo- propi onyl ani no] - 4- pyri di n-2-yl -
phenyl ] - ¥ BH2ML2 acid tert.-butyl ester (Exanple K12) by pcEBPOGmessiw th TFA
in CHZA 2 5 according to the general procedure M (btained as a |ight brown
powder (51 ng). _ M5 (ElI) 353 (M); rrp'ﬂO'-ZZS C (dec.). Exanple 24

3-(4- Oxo- ;. t hi en-2-yl -4, 5-di hydr o- 3H benzo[ b]

[1,4)di azé&t’-@a%g% )-benzonitrile Prepared from

(2-am no- 4-t hi ophen-2-yl - phenyl)-carbam c acid Cert.-butyl ester io

( Exanpl e @@)Chioto-Ehiophen-diylesdpytidirDyb1 SHiihjidroHsknexibdf14 jdiarepie2zeny tril e

(Exanmpl e J4) according to the general procedure K The obt ai ned materi al

The goner Hreusre B0 UL ARGra i PRER T s e Do sl AT e ¢
(El') 343 @Ehieayl}-cprbagbOadid (edebu)y lest&ﬁ(EExm K122 By treatment with 'I'FAm CH;Cla

From (% affEOCRETR S She PRt M AR 5%%&%*@53'&“6‘3@3%@? Bl o i)

and 2, 2-di met hyl - 6-t hi ophen-2-yl -[1, 3] di oxi n-4-one (Exarrpl e J1) according
to the gend$ @) 3p3 Qe Hump220-226FE @et-xi ned material was deprotected and
cydi zed by treatnent with TFA 20 in CH2Cl 2 according to the general

pr ocedur e t-ai ned as a yellow solid (30 rrg). M5 (EI) 368 (M+); np >260
C. Exanp -(4- Ox0- 7- pyri di n-2-yl et hynyl - 4, 5-di hydr o- 3H benzo[ b] |

1, 4]di azepl n 2- yI benzom trile Prepared from

(2- ani no- &= Bhentdvyird5-didngBH-benzo i b4 ldidzdpine?-yl)-beoaritds t er 25

(Exanpl e 619) (124 my, 0.4 mmol) and 3-(2, 2-di net hyl - 6- oxo- 6H—[
1, 3] di oxi DARR ) accordi ng
to t he ger?é?%lrédp%%rggg dure b%ﬁ%ﬂ&xﬁgﬂ%&é&mﬁ%@c%%%t@% was deprot ected
and cy¥ i AEsrreple G18heneAt(2qrdimettyhéraxociid ¢l Q]dl%étﬁ”ﬂ)ﬁnzwlﬁh@(w
procedure r
pr ocedur g[‘ZEPOO F&%SS?lgeM%Hd&&h&Qi e Ghttndhate il R debrot Q04 an0

by treatment with TFA in CH,Cl, according to the general procedure M. Obtained

as a light yellow solid (108 mg).
MS (EI) 343 (M™); mp >250 °C (dec.).

15 Example 25

8-Iodo-4-thiophen-2-yl-1,3-dihydro-benzo{b]{1,4]diazepin-2-one

Prepared from (2-amino-4-iodo-phenyl)-carbamic acid tert.-butyl ester (Example G1) and

2,2-dimethyl-6-thiophen-2-yl-[1,3]dioxin-4-one (Example J1) according to the general

procedure K. The obtained material was deprotected and cyclized by treatment with TFA
.20 " in CH,Cl; according to the general procedure M. Obtained as a yellow solid (30 mg).

MS (EI) 368 (M"); mp >260 °C.

Example 26
| 3-(4-Oxo-7-pyridin-2-ylethynyl-4,5-dihydro-3H-benzo[b]} [ 1,4) diazepin-2-yl)-benzonitrile

Prepared from (2-amino-4-pyridin-2-ylethynyl-phenyl)-carbamic acid tert.-butyl ester

25 (Example G19) (124 mg, 0.4 mmol) and 3-(2,2-dimethyl-6-o0xo-6H-[1,3]dioxin-4-y1)-
benzonitrile (Example J4) (147 mg, 0.48 mmol) according to the general procedure XK. The
obtained material (199 mg) was deprotected and cyclized by treatment with TFA in CH,Cl,
according to the general procedure M. Obtained as a yellow solid (124 mg).



-92 M5 (EI') 362 (M); nmp 229-231 C (dec.). Exanple 27
4- (3- Met hoxy- phenyl ) - 8- phenyl et hynyl - 1, 3-di hydr o- benzo [ b] ﬂﬂAﬂhi2004
di azepi n-2-one 5 Prepared from (2-am no-4-phenyl et hynyl - phen - carbam c
acid terWOMRNI2 ester (Exanple &) and PCT/EP00/09554
2, 2-di met hyl - 6- ( 3- met hoxy- phenyl)-[ 1, 3] Ql oxi n-4-one (Exanple )11)
accordi ng to the general procedure K Th obt ai ned material was deprotected
and cycli ] W £ AT, n CH2Cl 2 according to the general
pr ocedur e%%?(]é@?éip @529\/\1’31 ye?l ow solid (131 ng). Ms (El) 366 (M).
- 10 Exanple 28 3-(4- O<o 7- pyr|d|n 2 )4-4,5-di hydro-3H benzo[ b]

[ 1, 4] di azdempledd ) - benzonittile Prepared from
12-[ 3- ( 3- cyano- phenyl ) - 3- oxo- pr opi onyl am no] -4-pyridin-2-yl -phenyl }-

GRa2 accor iR o PR SIS - b%ﬁ“‘a["ﬁﬁ% B P powder

(29 ng). 15 El) 338 (MQ np. 243-244 C_(dec.). Ie 29

8- Phenyl - fiﬁwf@é)ﬁeﬁl@ aynmi Bhenyleimyl-phenyd)- m?atfucgcmi]tem-h\é@'beqﬁerz one
P f b -
ear bar ¢ Campld oy aRE 22 N B O e e P PRI AR R\ Fe f%ﬁ”
by. treat rr@ﬁ@ordxngﬁomag dzlrzéi Eb@@bramg nmeltnﬂev émqomct qsrancleqyglize

Obt ai ned

(dec.). % ﬁ&gg“ t&g(%ggid-:%t o?dl{qg %Hggeﬁéﬂ %%—ugenzo I{%]n&?gs

di azepi n- iﬂgbtyellb*erm@bm( Fime)- Pr epar ed from

]13-[3-(3-cyan-phenyl) - 3- oxo- propi onyl am no] - 3' - net hyl - bi phenyl -4-yl }- 25
carbam c g6 gemh 854 (atg.y!l ester (Exanple K15) by treatment with TPA in
CH2C12 accor di ng to the general procedure M Obtained as a light yellow
powder (145 ng 15 April 2004 WD 01/29012 PCT/ EPOQ 09554 -93 Ms (I SP)
352 [ (M 2848-251 C (dec.).

3-(4-0xo-7-pyridin-2-y1—4,5-dihydro-BH-b enzo[b][1,4]diazepin-2-yl)-benzonitrile

Prepared from {2—[3-(3-cyano~phenyl)-3-oxo-Propion}_'lamino] -4-pyridin-2-yl-phenyl}-
carbamic acid tert.-butyl ester (Example K13) by treatment with TFA in CH,Cl; according
to the general procedure M. Obtained as a brown powder (29 mg).

15 MS (EI) 338 (M"); mp 243-244 °C (dec.).

Example 29
8-Phenyl-4-thiophen-3-yl1-1,3-dihydro-benzo[b][1,4] diazepin-2-one

Prepared from [3-(3-oxo-3-thiophen-3-yl-propionylamino)-biphenyl-4-yl]-carbamic acid
" tert.-butyl ester (Example K14) (110 mg, 0.25 mmol) by treatment with TFA in CH,Cl;
" 20 according to the general procedure M. Obtained as a light yellow solid (53 mg).

MS (EI) 318 (M"); mp 233 °C (dec.).
Example 30
3-(4-Ox0-7-m-tolyl-4,5-dihydro-3H-benzo[b] [1,4]diazepin-2-yl)-benzonitrile

Prepared from {3-[3-(3-cyano-phenyl)-3-oxo-propionylamino}-3'-methyl-biphenyl-4-yi}-
25  carbamic acid tert.-butyl ester (Example K15) by treatment with TFA in CH,Cl, according
to the general procedure M. Obtained as a light yellow powder (145 mg).



Exanpl e 31 3- [7-(3, 4-Dichloro-phenyl)-4-oxo-4, 5-di hydro- SHBl;gdgi;Qod,p] [1,41
di azepi n%oyd }29-. benzoni t ri le 5 Prepared from . .

(3-am no-3™, F2Y2chi or o- bi phenyl -4-yl)-carbamc acid tert .P-Cgﬁ%pplﬂ%?fer
(Exanmpl e &1) and 3-(2, 2-di net hyl - 6-oxo=68 [ 1, 3]

di 0)dn-4-yl)-benzonitrile (Exanple J4) according to the general procedure
K. The obteiS{EsP)esRd(Mal )k sppys-p56%T Ritcand cyclized by treatment with
TPA in CH2Cl 2 according to the general procedure M Obtained as a |light
yel | ow sol_ﬁ' d HS% ng). io MS (EI) 405 (M+); np 252-255 C (dec.). Exanple 32
8- Phenyl - £t uor onet hyl - phenyl ) - 1, 3-di hydro-benzo [b] [ 1,4)

di azepi n-2-one Prepared from (3-am no-bi phenyl -4-yl)-carbam c acid

tert. - but y3-[ 243 drDichboaoqphenyip#-x284,5-dilydrd-301-benxb)b}[1,4]diazepin-2-yl]-

and2, 2-di net hyl - 67 (3-trifluoromet hyl -phenyl)-[1, 3] dioxin-4-one 15 (Exanple
J5) (408 ,nz‘.YP.“? | ) according to the general procedure K The obtained
material (392 ng) was deprotected and cyclized by treatnment with TFA in
CH2Cl 2 5 ackmepatieddram (3-amigedet alicldpuebipberyl M-yl Dotrhhmachcabtest.-petl estersol i d

{7 (2 o (RepRe A e Bl B GO AT DBl Gaomels

- benzoni t rj4) ecderéipge the genema| Broaedure 12 The hbired mhyibra yas depriojectdrandni ¢ aci d

tert.-butyl tar (Fxa . ) ahd 3- (2, 2 dj.met hyl - 67 0x0- 6H- .

i oxi n 4 yPF R R A R i T o B PR Voo B M P i
K. The obtasiaiight yelicor scdid Wasmgepr ot ect ed and cyclized by treatnent with
TFA in CH2ClI 2 according to,the general procedure M btained as a 25 white
powder 4?“@1{ +SP g ; np 240-244 C (dec.). Exanple 34
4-(3- cr%é ordst )ﬁf)o%ﬁedrﬂ ?’- %’Pfﬁ%z%g ?@:ﬂg}%‘:il 3-di hydr o- benzo[ b]

[ 1, 4] di azepi n-2-one 15 April 2004 WO 01/29012 PCT/ EPOQ 09554 -94 Prepared
from{3-] r o-t hi ophen- 2-yl) - 3- oxo- propi onyl arni no] - 2' - net hyl -

bi phenyl -4-yl}-carbam c acid tert-butyl ester (Exanple K16) by treatnent

Wi th TFA i#lphenyl-4-(3-triflucromethyl-phenyl)-1,3-dihydro-benzo[b][1,4]diazepin-2-one

Prepared from (3-amino-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example G9) (284
mg, 1.0 mmol) and 2,2~dimethj‘l-6-(3—triﬂuoromethyl—pheny1)—[1,3]diox.in—4-one

15 (Example J5) (408 mg, 1.2 mmol) according to the general procedure K. The obtained
material (392 mg) was deprotected and cyclized by treatment with TFA in CHCl;
according to the general procédure M. Obtained as a yellow solid (238 mg). '

MS (EI) 380 (M™); mp 210 °C (dec.).

Example 33
' 20 3-[7-(2-Chloro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yi]-benzonitrile

Prepared from (3-amino-2'-chloro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
G22) and 3-(2,2-dimethyl-6-ox0-6H-{1,3] dioxin-4-yl)-benzonitrile (Example J4)
according to the general procedure K. The obtained material was deprotected and cyclized
by treatment with TFA in CHCl, according to the general procedure M. Obtained as a

25 white powder (43 mg).

MS (ISP) 372 [(M+H)"}; mp 240-244 °C (dec.).

Example 34

4-(3-Chloro-thiophen-2-yl)-8-o-tolyl-1,3-dihydro-benzo[b] [ 1,4]diazepin-2-one



CH2Cl 2 according to the general procedure M Cbtained as a 4g o¥&4 | ow
powder (60 M5 (ISP) 366 (M) and 368 [(M2)+]; np 247- 24 C ?dec ). 5
Exanpl e Sg'og‘ﬂﬁé?ﬁoyl 4-(3-chl or o- phenyl ) - 1, 3- di hydr o- benz PGHEPADIFH

di azepi n-2-one Prepared from {4-benzoyl - %

[ 3- (3-chl or o- phenyl ) - 3- oxo- pr opi onyl am n ‘f - phenyl }- carbamc acid

B N i e e S
solid (93 lmg)len?ifi WEC@IEBI)'u@Md eNeputyh estS7Exp miphe 1) bmamemz@:ﬂx TFAdec. ).
I[E)](_a?] l:llpage%ﬁ{ A" ﬁ%%%é% I‘.he%eﬁ ?l’eplk‘ﬁl?eﬂrpwr@bt%ﬁeggp%ﬂgﬂyeﬂow powder (60 mg).

nzoni repar ed
{4-benzoyl 3-(3-c¢c ano hen I) 3- ox0- pr opi onyl ar ni no] - phenyl }- carbam c
acid tert. Mét&@ﬂ)%ét( @-& M-h‘@@])n(pzw -248 °O(d8d.)rmol ) by treatnment with
TFA 15 in CH2Cl 2 accor d| ng to t he general procedure M Obtained as an
orange gold 1@3 . M5 (EI') 365 (M); np 207 C (dec.). Exans
8- Benzoyl -74- en 2-yl -1, 3-di hydro-benzo[b] [1,4]diazepin-2-one Prepared
from [ 4-benzoy I-2 ( 3- oxo- 3-t hi ophen- 2-yl - pr opi onyI am no) - phenyl ] - car bam c
20 acid te$‘tBen%ﬁ)’lI-9cl'(3e@‘ﬂ@P R}Ei@ﬁlﬁﬁl’%dlhyéyo beazath)[14]dizzepinoRionsy t r eat ment
wth TPA in CH2C 2 according to the general procedure M Obtained as a

yel | ow sol Pﬁpﬁ&dr@m {%eﬁz%w-}:fﬂ-@."a-ﬁ:[’doréy?hegﬁ 30h:R-B ﬁn ?mngllammo]—phenyl}-

4- ( 3- Chl or o-{ hi ophen- 2- - 8- phenyl dr o- be

[ 1, 4] di azeffrhamicaaial ter.-y] estep (BEmmAOKE 728 03h B menywithIdifar ed
from{ 3- ALra d

- bi phenyl - {DECH -Igcacgbalr}lg?%E?%rgr#b%ebugiwg{tggé&wirm}t@@ll OWSOIld %93 rﬁ%)

0.21 mmol) bsy treatment with TFA,.jn CH2Cl x acgordl ng to the general

proceddPe’ MS &b 34 aad 37§ EMo4) ks onr #09-992 Hgfdecs (E1) 352 (Me) and 354
[(Mt2)}]; nmp 228 C (dec.). 5 Exanple 39

3-[7-(3-N@Eﬁgﬁﬂegbenyl)-4-oxo-4,5-dihydro-SFFbgnzo[b] [ 1, 4] di azepi n-2-yl]-
benzonitrile
3-(7-Benzoyl-4-ox0-4,5-dihydro-3H-benzo[b]{1,4]diazepin-2-yl)-benzonitrile

Prepared from {4-benzoyl-2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-phenyl}-
carbamic acid tert.-butyl ester (Example K18) (263 mg, 0.54 mmol) by treatment with TFA
15 in CH.Cl; according to the general procedure M. Obtained as an orange solid (77 mg).

MS (EI) 365 (M™); mp 207 °C (dec.).
Example 37
8-Benzoyl-4-thiophen-2-yl-1,3-dihydro-benzo{b][1,4]diazepin-2-one

Prepared from [4-benzoyl-2-(3-oxo-3-thiophen-2-yl-propionylamino)-phenyl]-carbamic
20  acid tert.-butyl ester (Example K19) (54 mg, 0.12 mmol) by treatment with TFA in CH,Cl>
according to the general procedure M. Obtained as 2 yellow solid (8 mg).

MS (EI) 346 (M").

Example 38

4-(3-Chloro-thiophen-2-yl)-8-phenyl-1,3-dihydro-benzo[b]}[1,4]diazepin-2-one



Prepared from 5 April 2004
{3-[3-(3-cyano- phenyl ) - 3- oxo- propi onyl am no] - 3' - net hoxy- bi pherPl

yl } - car bathcM1&Z89d tert.-butyl ester (Exanple K21) by treat PEHEPMIAOESITFA in
CH2CI 2 10 according to the general procedqure M Obtained as a |ight yellow
powder (118 ng). MS (ISP) 368 [(M-H){]; "'fp 240-243 C (dec.). Exanple 40

3-(4- Oxo-7 L din- 34ylz4.5-6i h 3H—b
2, 00 To R At 2 DAy B LBl copionemine-bipheny-£7)-
(2- am no- 4epbamiti asid3teyt.-bpiyd astes) (-Ecxambkrﬁlﬂ)amodnganl mimsly [byasdzemer{tbxidnpl e

15 &26) an benzoni t.t

(xarp! e I3 A4t AT e s 8 Gh Rtk PRyl e R daeipRetid B apeda
was deprotected and cycl ized by treatment with TEA in CH2Ct according to
t he gener aMEDLF RN MndASEd(ved) dsmp 2288C fdecpowder (161 ny). MS (El) 338
(M); np 210-214 C (dec.). 20 Exanple 41

8- (6- Q((g- 1E nqgllgggro pyridin-3-yl)-4-thiophen-2-yl -1, 3-di hydro-benzo[b][1,4
] di azepi'n- O repared from

[ 5- (6- 0x0- 1, 6-di hydro- pyridin-3-yl)-2-(3-0x0-3-thi ophen-2-yl -

pr opi onyl aﬁﬁ[ﬁd)i Metboyy-pheridbérixo- ‘h&@lﬁ@@-ﬁﬂbﬂﬂp[b]@h&]ﬁmﬂeﬁkﬁhﬁ)’lle K22) (127
ng, 0.28 Zﬁﬁr@@_{ 1Py treatment with TFA in CH2Cl2 according to the general
pr ocedur e ained as a yellow solid (57 ng). M5 (ISP) 336 [(M+H)+]; np
>250 C. 15 April 2004 WO 01/29012 PCT/ EPO0/ 09554 -96 Exan&l e 42

8- ( 6- BenzyPrsppregyfrandi{#r{3-(§1cyaup- pb@lyﬂ)rsmgmrmnﬁymumieh;my oxBbiphiehylek-o-

(4 (6- benz{ Setbautl A4TR, @ﬂ't?‘f‘%t.ef’ UEBBAE I W epment ity TEA in CHCly
br opi ongl amcngﬁngmmgpn et okt sanat s banootsrap gk 23, (198
ng, 0.33 mmol) by treatnment with TFA in CH2CI 2 according to the general

d * 49 M5 (1 SP) 488 [ (Mt
pr ocedur e s @RGIMAY"E AFHOMSE dhc§ 40 M) NS (15P) 488 [(MH']: m

Example 40
3-(4~-Oxo-7-pyridin-3-yl-4;5-dihydro-3H-benzo[b][1,4]diazepin-2-y1)-benzonitrile

Prepared from (2-amino-4-pyridin-3-yl-phenyl)-carbamic acid tert.-butyl ester (Example
15 G26) and 3-(2,2-dimethyl-6-0x0-6H-[1,3]dioxin-4-yl)-benzonitrile (Example J4)
. according to the general procedure K. The obtained material was deprotected and cyclized
by treatment with TFA in CH,Cl; according to the general procedure M. Obtained as a
beige powder (161 mg).

MS (EI) 338 (M™); mp 210-214 °C (dec.).

20 ' Example 41

8-(6-Oxo0-1,6-dihydro-pyridin-3-yl)-4-thiophen-2-yl-1,3-dihydro-benzo[b][1,4]diazepin-
2-one

Prepared from {5-(6-0x0-1,6-dihydro-pyridin-3-yl}-2-(3-0x0-3-thiophen-2-yl-
propionylamino)-phenyl]-carbamic acid tert.-butyl ester (Example K22) (127 mg, 0.28

25 mmol) by treatment with TFA in CH,Cl, according to the general procedure M. Obtained
as a yellow solid (57 mg).

MS (ISP) 336 [(M-+H)*]; mp >250 °C.



10 3-[4- Oxo-7- (4 trifluoronethoxy-phenyl)-4,5-di hydro-3H begz&&rp]zom

[1, 4]d| az benzonitrile Prepared from

{3-[3-( E‘&h ﬂényl ) - 3- ox0- propi onyl ani no] -4' -trif | uor omePREEFA0/09554

bi phenyl 4-yl}-carbamic acid tert.-butyl gter (Exanpl e K24) by treatnent
with TFAin CH2OA 2 according to the gené procedure M btained as a
light yello 0 (23 ng). "15 M5 (EI) 421 (M'); np 237-241 C (dec.).
Exanpl e 44 &#%%ﬁo 7-pyri-din-4-yl-4,5-di hydro- 3H benzo[ b]

[1, 4] di azepi n-2-yl)-benzonitrile Prepared from

(2-ami no- 4- Mﬁiﬁthqdd:eyypyrﬁﬂiarﬁﬂl))-écé? triftiocomethyi-pheryl}- hatdihydrst er ( Exanpl e
&8) and 3- bRtk I 06H-[ 1, 3] dioxin-4-yl)-benzonitrile (Exanple
J4) 20 accoéig]mﬁbbq{%@tdﬂ%‘ en%)ré’aF procedure K. The obtained material was
deprotected and cyclized by treatnent with TFA in CH2Cl 2 according to the
gener al pr oBeegpared fidm @bt &beetylewy-pyridied-y)-Gwis-oal-3-(3{tA8uoppmethB-phenyl)-338

(M; nmp 320 4 R

7-(1- Benzengm%‘é g’?ﬁ?l}'?.] fﬁxsggp t %tb? g‘n"za&?%t-er{ b“&” L eStﬁr &ﬁ"fmé’ 16K23)4(1§8(§m gt‘i?(;'r?' 0- 3H
benzo [b ]| fmrioldtby deanmnrcmth -BEA m@Hﬁﬁl@mctomﬁﬂng tétieprnead] prooedure M. Obtained
3-[ 4- oxo-7- ro-pyridin-4-yl)-4,5-di hydro-3H ‘

benzo[ b] [ 1, éflalgeﬂgzgglﬁ%ié@m%g benzonitrile [prepared from4-{4-tert:

but oxycar bonyl ami no WO 01/ 29012 -97 15 April 2004 PCT/ EPOO/ 09554 3-|

3- ( 3- cyano- pisciish))488-{ Me-Hhi hprp 93 ¥idea)- phenyl } - 3, 6- di hydr o- 2H pyri di ne- | -
carboxylic acid tert.-butyl ester (Exanple K25) (690 ng, 1.23 mmol) by

treatment wgi ﬁ.% g in CH2C12 according to the general procedure M
bt ai ned as™ a solid (309 ng)] (56 ng, 0.164 rrm)l) and
benzenesul fonyl chloride (0.164 mml) in THE (2 nL C. ntained as

a br own Wol 3d4(Qm-F-trifimoronsmhoxyaphdny 4 -dikydse- bg&o@a]([aé},dlyzepln@-azﬁm e
46 3- [

7-(1- I\/EthanesuIPnyI 1,2,3,6-tetrahydro-pyridin-4-yl)-4-oxo-4,5-di hydro-3H
benzo [b] 11,41 di azepin-2-yl] -benzgnitrile
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-6-0x0-6H-{1,3] dioxin-4-yl)-benzonitrile (Example J4)
20 according to the general procedure K. The obtained material was deprotected and cyclized
by treatment with TFA in CH,Cl; according to the general procedure M. Obtained as a
red-brown solid (25 mg).

MS (EI) 338 (M™); mp >200 °C (dec.).

Example 45

25  3-[7-(1-Benzenesulfonyl-1,2,3,6-tetrahydro-pyridin-4-yl}-4-oxo-4,5-dihydro-3H-
benzo[b]{1,4]diazepin-2-yl]-benzonitrile

Prepared from 3-[4-ox0-7-(1,2,3,6-tetrahydro-pyridin-4-yl)-4,5-dihydro-3H-
benzo{b}[1,41diazepin-2-yl]-benzonitrile [prepared from 4-{4-tert.-butoxycarbonylamino-



10 Prepared from 15 April 2004
3-[4-o0x0-7-(1 6-t et rahydro-pyridi n-4-yl)-4,5-di hydr o- 3H
benzo[b] [Woiﬂl}&?‘&iepl n-2-yl]-benzonitrile [prepared from PCI/EP00/09554
4-[4-tert.-butoxycarbonyl am no- 3-

[ 3- (3- cyano- phenyl ) - 3- oxo- pr opi onyl ani ndf7 -

(Barml ¢ RobT - obeReea D ok B opiagriamasn syl roioreie 2 Todids

accor di ng datbdxybc ged esratbupyl ested (Bxandyle @$ﬁ0693@hga$ 23 nlimelbﬁb Satrfer(t3dth 15

and EtaN T BT oG aac%%%e?geeﬁ?r'aﬁ%%%e% PR OBiEins ot LI
or ange solmgl)]((Sénga) 16-&/51r6¢1$5’1)1dE&izebéd\ﬂﬂihﬁ]chldﬁﬂe%lﬁ@i:ﬁn&) ixd'EBIF)(:Z oiXedtpl e
47 3- c,,%c 6tet[1 @ﬁzﬂro pyri di n-4-yl)-4-o0xo-4, 5-di hydr o- 3H
20 benz%[%]]j[ Dé%qa?ﬁ TSP g B8-trile Prepared from

3-[4-.0x0-7-(1, 2, 3,6-tetrahydro-pyridin-4-yl)-4,5-di hydro-3H benzo[ b]

[1, 4] di azeﬁBr@ISP-)yLB:} {dMEREQT; tripi 92093 1T &eanied from
4-{4-tert.-butoxycarbonyl am no- 3-

[3-(3-cya hefe é) 3- oxo- propi onyl am no] -phenyl }-3, 6-di hydro-2H pyri di ne-
| - carbox%—g&%ﬁ{d tert.-butyl ester (Exanple K25) (690 ng, 1.23 mmol) by
treatment with 25 TFA in CH2Cl2 according to the general procedure M

Oot ai ned a@s{%(bMathereshlahyl-30%,6-tgydhyfft patdinos-§H8t- oxmh 5-dihpdraestd (0. 017

O DS I Bds, a1 100 20 @ onange sol (65

PCTI EPO0/ 09554 -98 Exanple 48 8- (6- Benzyl oxy-pyridin-3-yl)-4-

( 3- chl & o-Rreparph ronp3-f#j0x0- Bém,hﬁehet:ahstﬂsnzmn-{dbi 4{y1)-43-dingizesith- 2- one

Prepared f

{4 E) 5- benzbr)(/e X[;?][F% 4r]d1c?z%px.§ Yli'bﬁn?é’“(‘% L;hrr?% red Q! 0p|£|4 tert;- bqts)xygarbonylammo—

pr opi ony| & 3r(3-cysinorphicnyl érbmrpm;agmjdammﬂ-p}m}yl 13,6e dihydro-E epppiding<26) (172
, 0.3

procedure%g&?%?é\%? agﬁg}lfe @Iﬁ@é@z%@b%ﬁ%@%@%ﬂ%ﬂfmﬂ& np

213- 215 CTEfein GH:Gx aeqording 8o @ general procedure M. Obtained as a brown solid (309

3-[7-(45 N%gﬁ@o aﬁexb%ﬂm | hertta QX Arednyt HiM Qo Pt ERSHF 9% Bdmol) and EtsN

[ 1, 4] di aze
(0 025 mL, 0.175 mmol) in THF (3 mL} at 23 °C. Obtained as an orange solid (35 mg).

MS (ISP) 421 {(M+H)"}; mp 211-213 °C (dec.).

Example 47

3-[7-(1-Acetyl-1,2,3 6-tetrahydro—pyr1chn -4-y1)-4-0x0-4,5-dihydro-3H-
20 benzo{b][1,4]diazepin-2-yl]-benzonitrile

' Prepared from 3-[4-o0x0-7-(1,2,3,6-tetrahydro-pyridin-4-yl)-4,5-dihydro-3H-
benzo[b](1,4]diazepin-2-yl]-benzonitrile [prepared from 4-{4-tert.-butoxycarbonylamino-
3- [3—(3-cyano—phenyl)-3~o‘x0—propionylamino] -phenyl}-3,6-dihydro-2H-pyridine-1-
carboxylic acid tert.-butyl ester (Example K25) (690 mg, 1.23 mmol) by treatment with
25 TFA in CH,Cl; according to the general procedure M. Obtained as a brown solid (309
mg)] (54 mg, 0.158 mmol) and Ac;O (0.017 mL, 0.173 mmol) in THF (3 mL) at 23 °C.
Obtained as an orange solid (65 mg).

MS (EI) 384 (M™); mp 220-222 °C (dec.).



benzonitrile Prepared from3- (7-iodo-4-o0xo0-4,5- dihydro-3Hshenseodd]
[1, 4] di az%p' Qlﬁépgzlc) -benzonitrile (Exanple 1) (290 ng, 0.75 mmol) and
4- et hoxy- ;5#1 etylene (350 ng, 1.57 mmol) accordi ng tBCTVEBIGERY al
procedure F. Cbtained as a light yellow §9éi_d (172 mg). 15 Ms (EI') 391
(Mt); np 234-235 C (dec.). Exanple 50 3-

(4-Oxo-7-t I’E__I,%)_mﬁg&g yl et hynyl -4, 5-di hydro- 3 Hbenzo [b] [ 1, 4]
di azepi n-2-yI')- benzonitrile Prepared from '
3-(7-iodo-4-0x0-4, 5-di hydro-3Hbenzo[b] [ 1,4] diazepin-2-yl) -benzonitrile
20 ( Exanpl e8-5@Bepziocynpyridin-dsylirdridroblorn y2nylLa-disydree (78 ny, 0.72

ol ) [ prepdedpifT o Zabiiephenecar boxal dehyde according to J. Org. Chem
1982, 47, 2201- ZEdLiﬂaa}:cgélgi ng to the general procedure F. Obtained as a

light yellow solid (146 ng). MS (El) 367 (M?{; 235-238 C (dec.).
Exanpl e 51 %cheéﬁmi‘%(%%ﬁmm@wényﬁ)ﬂmﬁ 43 hipraithipphen-2H¥lbéroxst b]
i eoes T St L

[PCT/ Lpﬁg%%g%%%nlgpgggm #a!rria%]nflcécigr)c@h. bgé}PésterV(\észarﬁﬁfe%&%%wz mg, 0.3

j 3- [ 3- ( 3- cyamelpbietrgatnest with IFACPI Gl eascorsing 2 the gentirdliprocadubs h Etppaingd

yl } - carbam g hgwtsgm(ggtmgeyl ester (Exanple K8) (35 ng, 0.07 mmol) by
treatnment wt TFA 1 n-CH2C12 according to the general procedure M

obtained as a grey solid (23 ng). M5 (I1SP) 374 [(MrH) +]; np 240 C. 5
Exanpl e 52 MS((gsﬂ)rﬁﬁaé%ﬁ' -]ympp'iién%/lﬁ)"&éd%bnyl et hynyl - 1, 3- di hydr o- benzo[ b]
[ 1, 4] di azepi n-2-one Prepared fromj 2-

[3-(3-im dag,&lmée@- phenyl ) - 3- oxo- pr opi onyl am no] - 4- phenyl et hynyl -
phenyl }-carbamc acid tert.-butyl ester (Exanple K27) (170 ng, 0.33 mmol)

by treatnen Wi TFA i Cl2_according to the general procedure M

Cht ai ned? aﬁ*&%‘%‘ﬁﬁﬂ*%{?g@g@ YnIB-%a%-Ws%bE&)o-zﬁzbeem[)b?[ln‘ﬁd@ggnm??syld:

Exanpl e 53 Bengdniiglazof ur an- 2- yl - 4- oxo- 4, 5- di hydr o- 3H benzo[ bj

[ 1, 4] di azepi n-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] ch'azepin-Z-yij -
benzonitrile

Prepared from 3-(7-i0do-4-0x0-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yl)-benzonitrile

20 {Example 50) (185 mg, 0.48 mmol) and 2-ethynylthiophene (78 mg, 0.72 mmol) [prepared
from 2-thiophenecarboxaldehyde according to J. Org. Chem. 1982, 47, 2201-2204]
according to the general procedure F. Obtained as a light yellow solid (146 mg).

MS (EI) 367 (M™); mp 235-238 °C (dec.).

Example 51

25 3-[7-(2,3-Difluoro-phenyl)-4-oxo0-4,5-dihydro-3H-benzo[b] [ 1,4} diazepin-2-y1]-
benzonitrile



Prepared from 15 April 2004
(4- benzof uran- 2-yl - 2-[ 3- (3-cyano- phenyl ) - 3- oxo- pr opi onyl am noj

phenyl } - cCHOHA®2aci d tert.-butyl ester (Exanple K28) (253PCREPM/05354mmol )
by treatnment with TFA in CH2Cl 2 according to the general procedure M
Obt ai ned as a yeIIow solid (260 ng). M5 ) 377 (M; rrp >250 C. Exanple
54 20 3-(7 |- 4y - 0X0- dr o- 3H—be .

1, 4] di azepFﬁJe %1%9 gle{?z/tj e Ftbreé‘gfama"wﬁ%mn‘/ aml[mi 2,3'-difluoro-biphenyl-4-
[3-[3-(3- cw&hoarbtmhﬁa)dﬁftoknwbem (BryhpleiK8) (33 Agl0.0A mmol) b?mhﬁmdtﬂth

bt oot AEA Gt et o BR16Eh 0?%{%@3 Hrtined = PyedsdinOimd.

@bt ai ned as a |ight yeIIowsolld(100 . 25 M5 (ElI) 413 (Mt); np 251-253
C. 15 Apri IM3@®) 3740 (M+HYG:12pRETPEPOO/ 09554 100 Exanpl e 55
3-[4-Oxo-7-(4-trifluoronethoxy-phenyl et hynyl)-4,5-di hydro-3H benzo[b] [1,4)

di azepi nzonitrile Prepared from
[ 2- [3(2{’1 gt lé&e yl') - 3- oxo- propi onyl am no] - 4- (4-trifluoronmethoxy 5
phenyl et hynyI_J) phenyl] carbamc acid tert.-butyl ester (Exanple K30) (170

ng, 0.3 §3-Imidazdldayhphenyli&-phamiethynytlZol b ydoebmdb ity [ 1,6]didzepigehenel
procedure M Cbtal ned as a beige solid (112 ng). MS (EI) 445 (M); np

239- 241 C. - -

4-(3-Nitr o]#é ) - % phen(3 lgﬁlﬁ%d I Yl %h "'8‘(1% 3d(r)}([)o Bmt}l) rtygﬁmlflf] A%)%}? ¥1§plylzlw12 one
Prepared f 1}-carbamic acid tert.- butyl ester (Example K27) (170 mg, 0.33 mmol) by treatment
{2-13-(3-n

car bani ¢ aéf’%"????mt%ﬁ PR R I P P A B A Bk bR (o0

treat et WRER TFA in CH2Cl2 accor di ng to the general procedure M
Obtained as a.light yellow solid (631 ng). MS (EI) 381 (Me); np 228-229 C

15 ExaMl 91\35513,'1-)@62 5{4&19@%@59@4 0X0- 4, 5-di hydr o- 3H benzo[ b] [

1, 4] di azepi n- 2-yl ] bénzoni‘trile Prepared from .
{3-13-(3- C)E;lcno henyl) 3- 0x0- propi onyl arni no] -4 -f 1 uor o- bi phenyl -4-yl }-

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

Prepared from {4-benzofuran-2-yl-2-[3-(3-cyano-phenyl)-3-oxo-propionylamino] -

15  phenyl}-carbamic acid tert.-butyl ester (Example K28) (255 mg, 0.51 mmol) by treatment
with TFA in CH,Cl; according to the general procedure M. Obtained as a yellow solid (260
mg). .

MS (EI) 377 (M™); mp >250 °C.

Example 54
20 3-(7-Biphenyl-4-yl-4-ox0-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-y1)-benzonitrile

Pre;pared from {3-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-{1,1';4',1"] terphenyl-4-
y1}-carbamic acid tert.-butyl ester (Example K29) (135 mg, 0.25 mmol) by treatment with
TFA in CH;Cl; according to the general procedure M. Obtained as a light yellow solid (100
mg).

25 MS (EI) 413 (M™); mp 251-253 °C.



carbamc acid tert.-butyl ester (Exanple K32) by treatnent 14 Ak 3y in
CH2Ql Z accor di ng to the general procedure M Obtained as an orange _solid
(141 ny) . WOUMY2%E ) 355 (M+). Exam ple 58 PCT/EP00/09554

8- (4- Fl uor o- phenyl et hynyl )-4-(3-im dazol_-]r]@y_l - phenyl ) - 1, 3-di hydr o-

benzo[ b][ 1, 4]di azepi n-2-one Prepared from9{4-(4-fluoro-phenylethynyl)-2-
[3-(3-im daé)gal - ]Iég - phenyl ) - 3-oxo 25 propi onyl am no] - phenyl } -carbam c aci d
tert.-butyl Exanpl e K33) by treatnment with TFA in CH2Cl 2 accordi ng
to the general procedure M Cbtained as a beige solid (89 my). M5 (ElI) 420
(M); np 21%{2C8oc]~(4riflyriomegoog-phapyliyagh) 125 RdwderGEl-bessib] [ 1,4BlazERiap| e
59 4-(3-Im g_%ﬁ%h%%hﬂghenyl ) - 8- phenyl - 1, 3-di hydro-benzo [b] [1, 4] ‘
di azepi n-2-0 repared from

{3-[3-(3-imdazol -1-yl - phenyl ) - 3- oxo- propi onyl anzi no] - bi phenyl -4-yl ] -
car bam ¢ acPupaledtfr.onb[ﬁ-BI‘i-(%ﬁm-ﬁ@mﬂﬁ-@xwmwiby}’hmwﬂ%r(rt- aadromrerhaxy-

e Sl B A S e Mg Sy b g

8- (4- Fl uor obytreatgient with IFArh 31611, deccptdipgdhtorhe gederd-obadiroM Obtangdis 1, 4]

di azepin-2 d from

{4'-fl uor ogg“[?e:f%?g?li%p%g’zaol -1-yl - phenyl) - 3- oxo- pr opi onyl am no] -

bi phenyl -4-yl]-carbam c acid tert.-butyl ester (Exanple K35) by treatnent
with TFA i nMSCED@48 (AEdonp2A%r2¢b°€he general procedure M Obtai ned as an
orange solid (261 ng). M5 (EI) 396 (M+). Exanple 61 15

4-(3-1m daz& -%—13155 phenyl) : 8- (4- net hoxy- phenyl ) -1, 3-di hydr o- benzo[ b]
[ 1, 4] di azepl na- one Prepared from

(3-am no-4' - net hoxy- bi phenyl -4-yl)-carbam ¢ acid t?rt .-butyl ester
( Exanpl 80K3$ 3 ditrerrbenii$Phanylethymal-i 3-dhpdgozbenze bl th-HidiazepinrieoBener al
procedure M (Cbtained as a light yellow solid (100 ny).
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 TEA

in CH,Cl; according to the general procedure M. Obtained as a light yellow solid (631 mg).
MS (EI) 381 (M"); mp 228-229 °C.

15 Example 57
3-[7-(4-Fluoro-phenyl)-4-ox0-4,5-dihydro-3H-benzo[b} [ 1,4]diazepin-2-yl]-benzonitrile

Prepared from {3-[3-(3-cyano-phenyl)-3-oxo-propionylamino}-4'-fluoro-biphenyl-4-yl}-
carbamic acid tert.-butyl ester (Example K32) by treatment with TFA in CH;Cl; according
to the general procedure M. Obtained as an orange solid (141 mg).

20 MS (EI) 355 (M™).

Example 58

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

Prepared from {4-(4-fluoro-phenylethynyl)-2-[3-(3-imidazol-1-yl-phenyl)-3-oxo-
25  propionylamino]-phenyl}-carbamic acid tert.-butyl ester (Example K33) by treatment with
TFA in CH,Cl; according to the general procedure M. Obtained as a beige solid (89 mg).

MS (EI) 420 (M"); mp 216-218 °C.



20 M5 (ElI') 408 (M+); np 207-208 C Exanpl e 62 15 April 2004

8- (4-Fl uoro- phenyl ethynyl )-4-(3- [ 1,2,4]triazol-I|-yl-phenyl)- 1,3-dihydro-
benzo[ b] WO1012p0idi azepi n- 2- one Prepared from {4-(4-fl uor o-BsEEBMCHEIRYNYI ) - 2-
[3-0x0-3- (3- [ 1,2,4)triazol-1-yl-phenyl) 25

pr opi onyl ani no] - phenyl )-carbanic acid te}i<butyl ester (Exanple K37) by
treatnent with ‘EPA I n CH2C12 according to the general procedure M

bt ai ned a&‘dﬂéﬂ—ﬁow solid (156 ng). M5 (El) 421 (M#); np 217-218 C. 15
April 2004 WO 01/29012 PCT/ EPOQ 09554 -102 ExanRl e 63 8-

(2- Fl uor o- pliesIykigiol 0yl phénylf-3-plenglar ol cilydrb-theols] ;4 dzehimpdore benzo b]

[ 1,4) diazepin-2-one Prepared from

{4-(2-fl uogo-ph | et Yb)-2:[3- (371, m ol -1-yl :phenyl )+ 3-0x0,5

{obi oy aRTRBTCaERy P o B bR s o EeP By B p e BB B by
treat nent wirblmickcl fert.-BhflblerdErangierip4) byttatrganarit] TR fc€HYCE abdording
A e A e ket Qoo DufHheg I AR} fG0: i dros i 201208 C Bxample
triazol -1-yl-phenyl)-1, 3-di hydro-benzo [b] [ 1,4] diazepin- 10 2-one

Prepar ed f MS(EIW372& (MiOr mpR00 206%G- 3- (3- |

1,2,4]triazol -1-yl -phenyl) - propi onyl am no] - bi phenyl -4-yl }-carbam c acid
tert.-but y% aestlgrﬁg( Exanpl e K39) by treatnment with TFA in CH2Cl 2 according

to the ge cedure M (Obtained as a light yellow solid (115 ng). Ms
(El') 397 (M); np 241-245 C. 15 Exanple 65 3-

[ 7- ( 4- Cy an®~{Fwyrio) phengh) &-(B-Brideto} dr g-13tenyh Alz3-diligidr$-benztj[ b1 Ardigiepir2 2y | |

- benzoni t rulee Prepared from{4'-cyano- 3-

[ 3- (3- cyano-phenyl) - 3- oxo- pr opi onyl am no] - bi phenyl -4-yl}- carbam c acid
tert.-butyl ester (Exan&e K40) by treatment with TFA in CH2Cl 2 according
t 0 t he 1§enBrephredrfoere 4 rftuovp-3ckst G-midazad- layl-phpmyllyokopreppidetir®?- ng) . 20

Ms (El) 361?:'(19&1%}}1@-@?— cgr%gm(;c éé}l@ @er%.—‘butﬁé?tgp tﬁcaﬁﬁﬂe K35) by treatment with TFA in

CH,Cl; according to the general procedure M. Obtained as an orange solid (261 mg).
MS (EI) 396 (M™M).

Example 61

15  4-(3-Imidazol-1-yl-phenyl)-8-(4-methoxy-phenyl)-1,3-dihydro-benzo[b][1,4]diazepin-2-

one

Prepared from (3-amino-4'-methoxy-biphenyl-4-yl)-carbamic acid tert.-butyl ester
(Example X36) by treatment with TFA in CH,Cl; according to the general procedure M.
~ Obtained as a light yellow solid (100 mg).

20 MS (EI) 408 (M"); mp 207-208 °C.

Example 62

8-(4-Fluoro-phenylethynyl)-4-(3-{1,2,4]triazol-1-yl-phenyl)-1,3-dihydro-
benzo [b]f1,4])diazepin-2-one

Prepared from {4-(4-fluoro-phenylethynyl)-2- [3-0x0-3-(3-[1,2,4]triazol-1-yl-phenyl)-
25 propionylamino]-phenyl}-carbamic acid tert.-butyl ester (Example K37) by treatment with
TFA in CH;Cl; according to the general procedure M. Obtained as a yellow solid (156 mg).

MS (EI) 421 (M™); mp 217-218 °C.



4- [2-(3-1mdazol -1-yl-phenyl)-4-o0xo-4, 5-di hydro- 3H benzol[ bjs /[\Hfiiééozi

di azepi n‘-@l% - benzonitrile Prepared from

{4 - cyano™2 PH2PE.  hnj dazol - | -yl - phenyl ) - 3- oxo- pr opi onyl anPEHEPSE09554

bi phenyl -4-yl}-carbam c acid tert-butyl ester (Exanple K4l) by treatnent
with TFA in CH2Cl 2 according to the gemefZl- procedure M Obtained as a
i ght yell solid (128 ng). M5 (ElI) 403 (M); np 209-213 C (dec.). 15
April 2004 %@?—@012 -103 Exanpl e 67 PCT/ EPOO 09554

8- (4- Fl uor o- phenyl ) - 4- (3-ni tro- phenyl)-1, 3-di hydro- benzo[ b] |

1, 4] di azepi{2-Fangofpirage 1§-@(3-imidazol-1-yl-phenyl)-1,3-dihydro-

{4' -fl uoro- 3-{E3-(E-Rﬂﬁr gl-gﬁg% ;0 3- 0x0- pro}E)ipony z)im' noj -Ybi phenyl - 4-yl ] -
carbani ¢ adidzPdy 1@%@? e5PBY  (Exanple K42) by treatnment with TFA in
CH2C12 according 5 to the general procedure M btained as a |ight yellow
solid (719 Pmparel/Brdrh $R(2-8G6rd-pidriy)etthynylli2-2203 228460l (9T-phenyl EXaBL € 68

8- (4- Fl uor o- phenyl et .h -4-(2-imdazol -1-yl -pyridin-4-yl)-1, 3-di hydro-
benzo [b’] 34%2301*}/’13&?1&5@&%&)%1‘%5%@63 cirbieyt i Biimpie ah) By ireatiment with
{4- (4- 11 uorPERheCH, €Ly yting 2o fhddeBefalpicdadiot M -Ob il adlh Eilﬂjw%cﬂjd 99 X)),
pr opi onyl ani no] - phenyl }-carbam c acid tert.-butyl ester (Exanple K43) By

treatnment w T by CH2 cording to the general procedure M
bt ai ned a%qﬁ¥)ﬁ(W8ﬁP§éfizﬁg( 89 nmy). M5 (ISP) 422 [(MrH)+]: np 206 C
(dec.). 15 Exanple 69

8- (4- Fl uor &Exaresby64 - 4- (2-i m dazol - 1-yl -pyridin-4-yl)-1, 3-di hydro- benzo [Db]
[ 1,4] diazepin-2-one Prepared from

4' -1l - 2-imd | ~ | - I 0L Nz 45yl ks 3- - ' l,am -.

bi phenyl - 4-S14 THEFBeBR S G R b i - Pl T rocbeeta R sv e e
Wi th TF& i rR-8fle CH2Cl 2 according to the general procedure M (btained as a
i ght brown solid (209 ng). M5 (ISP) 398 [(MtH)"']; np 213 C (dec.).

Exanpl e 70 Prepared from {4'-fluoro-3-[3-o0x0-3-(3-[1,2,4]triazo}-1-yl-phenyl)-propionylamino] -
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K39) by treatment with TFA in
CH,Cl; according to the general procedure M. Obtained as a light yellow solid (115 mg).

MS (EI) 397 (M™); mp 241-245 °C.

15 Example 65
3-[7-(4-Cyano-phenyl)-4-ox0-4,5-dihydro-3H-benzo{b] [ 1,4] diazepin-2-yl]-benzonitrile

Prepared from {4'-cyano-3-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-biphenyl-4-yl}-
carbamic acid tert.-butyl ester (Example K40) by treatment with TFA in CH,Cl; according
to the general procedure M. Obtained as a light yellow solid {102 mg). '

20 MS (EI}) 362 (M"); mp 240 °C (dec.).

Example 66

4-[2-(3-Imidazol-1-yl-phenyl)-4-ox0-4,5-dihydro-3H-benzo({b] [1,4]diazepin-7-y1]-
benzonitrile

Prepared from {4'-cyano-3-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino]-
25  biphenyl-4-yl}-carbamic acid tert-butyl ester {Example K41) by treatment with TFA in
CH;Cl; according to the general procedure M. Obtained as a light yellow solid (128 mg).

MS (EI} 403 (M™); mp 209-213 °C (dec.).



4- ( 3- Ami no- phenyl ) - 8- (4-fl uoro-phenyl)-1, 3-di hydro-benzo [Q};ﬂ&,&&,m
di azepi n-2-one Prepared from

8- (4-f | uoWs P¥AIA ) - 4- (3- ni tro- phenyl ) -1, 3-di hydro 25 benzR{BEP00/09554

[ 1, 4] di azepi n-2-one (Exanple 67) by catal ytic hydrogenation with Raney-N
according to the general procedure G (nefbibd a). Obtained as a |ight yellow
solid (16 ng) Ms (I1SP) 346 [(M:H) + ]; np 210-217 C (dec.). 15 April 2004
WO 01/ 2901 ExB@plef?00' 09554 - 104 Exanple 71 '

8- (2- Fl uor o- phenyl ) - 4- (3-i m dazol - 1-yl - phenyl) 1, 3-di hydro-benzo [b] [ 1, 4]

di azepi n-2g0 - d -2
{2'-fluoro- 3(3[ gﬁ%%o?fl&gl)z%?%tﬁ phﬁ%yn{/ﬂ) é(rg bpernézggb% ] e m 5one

bi phenyl - ﬁyl }-carbamc acid tert.-but est er (Example K4g% )ﬁﬁt r eat rrent
with TFA i Fremapdiromagdcfrerondy[3-63-mitsow ﬁ@flhﬁ greaereninnylaminglbribsed-4¥lla

| ' ght Kﬁl{ g%% 1&%&2’@ HH est z g@) I@?Zé b[ar(tM*&EQ‘Léﬂt:mWTFXQn @EC‘Q acgéi'aﬁp'l €

uor o- phen hydr o- 3H benzo [ b]
d| azepi & 21gthe gepnr@hpquce are taimied &5 Pil ghieliow solish{719 mg).
4- ( 3- am no- phenyl ) -8-(4-fl uoro-phenyl)-1, 3-di hydro benzo [b] [ 1, 4]

di azepi n- 2 X th Ac20 in HOAc at 80 C
bt ai ned a?ngs?gﬁ?g@e@ HP); By 280 Qggﬁ@mecvl\;ls (El) 387 (M). 15 Exanple 73

N-{3-[7-(4-Fl uor o- phenyl ) - 4- oxo- 4, 5- d| hydro 3H benzo[ b] [
1, 4] di azepi phenyl } - net hanesul f onam de Prepared from
4- (3-am no- phenyl ) - 8- (4-fl uoro- phenyl ) -1, 3-di hydro benzo[ b]

[ 1, 4] di azepi@-Ruefe %@@h@ 14 2%@2@1&1 dhidvl ﬁang»a;:d-f onyl chloride
20 and Et3 n %ﬂEI{\ C)bt gl ned as aw?%rﬁt yerl ow solid (24 ng). M
(1SP) 424 PYY2OM C.  Exanpl e 74

8- (6-Benzyl oxy-pyridin-3-yl)-4-(3-imdazol -1-yl -phenyl)-1, 3-di hydr o-
10  Prepared from {4-(4-fluoro-phenylethynyl)-2-[3-(2-imidazol-1-yl-pyridin-4-yl})-3-oxo-

propionylamino]-phenyl}-carbamic acid tert.-butyl ester (Example K43) by treatment with
TFA in CH;Cl; according to the general procedure M. Obtained as a light brown solid (189
mg).

MS (ISP) 422 [{M+H)"}; mp 206 °C (dec.).
15 Example 69

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

Prepared from {4'-fluoro-3-{3-(2-imidazol-1-yl-pyridin-4-yl}-3-oxo-propionylamino}-
. biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K43) by treatment with TFA in
20 CHaCl; according to the general procedure M. Obtained as a light brown solid (209 mg).

MS (ISP) 398 [(M+H)"]; mp 213 °C (dec.).
Example 70
4-(3-Amino-phenyl)-8-(4-fluoro-phenyl)-1,3-dihydro-benzo[b]{1,4]diazepin-2-one

Prepared from 8-(4-fluoro-phenyl)-4-(3-nitro-phenyl)-1,3-dihydro-
25 benzo[b}[1,4}diazepin-2-one (Example 67) by catalytic hydrogenation with Raney-Ni
according to the general procedure G (method a). Obtained as a light yellow solid (16 mg).

MS (ISP) 346 [(M+H)*]; mp 210-217 °C (dec.).



benzo[b] [1, 4] di azepin-2-one 25 Prepared from 15 April 2004
{4-(6-benzyl o) cy-pyridin-3-yl)-2-[3-(3-imdazol -1-yl - phenyl ) - 3- oxo-

propi ony | WRIWEPUBhenyl }-carbamic acid tert.-butyl ester (ERGHBPUW/NREB) by
treatment with TFA in CH2Cl 2 according t he general procedure M
Cbtained as a |ight yellow solid (75 mg)L‘.415 April 2004 WD 01/29012

PCT/ EPOQ 09554 . -.105 M5 (I SP) 486 [(M+H) +]; np 225-231 C. Exanple 75
4-(3-1m dam - phenyl ) - 8- (6-o0xo- 1, 6-di hydro-pyridin-3-yl)-

1, 3-di hydro- benzo[b] [1,4] diazepin-2-one 5 Prepared from

8- ( 6- benzyI8ef@yFlpyrd-phenyR-4-4(3-ishida3el- tybpheryl 11,3+ dibrroybenzo [b3 | 104 diadepr-2benz o
[b] [ 1,41 diazepin-2-one (Exanple 74) by catalytic hydrogenation with
Raney- Ni 88Cor di ng to the general procedure G (nethod a). Obtained as a
l'ight yellow solid (17 mg). M5 (ISP) 396 [(M+H)*]. Exanple 76 .11 10

8- (4- Fl uor ®refeeed/frdmii2[-8ugrb-Ingt{3Himidazdak-gl-phenll )3 phrerpropichyBadndjy dr o-

benzo[ b]_ [ %i eni N-2-one RBrepared. fro . .
(a1 udr o PSSR SR Re b g rample 5ap) by pggement with TFA n
propi ony| aGHye)l; dvicqddng/to-the géneral proceduc: MdObtantd ashulight yekivesolidExz6mmige K47)
by treatnment with TFA in CH2Cl2 according to the general procedure M

bt ai ned a ' ] )ikdok196 ny). MS (ElI) 410 (M); nmp 215 C
Exanpl e 773651(11(%?%70[#?)0?‘5%&?%{12? 1?g(|§m dazol - 1-yl - pyridi n-4-yl)
-1, 3-di hydro- benzo[b] [ 1,41 diazepin-2-one 20 Prepared from

{2'-fl uor oX2afmRle72- i m dazol - 1-yl - pyri di n- 4-yl ) - 3- oxo- pr opi onyl ar ni no] -
bi phenyl -4-yl }-carbam c acid tent.-butyl ester (Exanple K48) by treatnent

with TFA | Ry (£ El: qndi to the. & f aLpe a
T S5 B s B9 o 2 5
10 acetamide
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 Ac,O in HOAcat 80 °C.
Obtained as a light yellow solid (9 mg).

MS (EX) 387 (M™).

15 Example73

N-{3-[7-(4-Fiuoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b]}[1,4] diazepin—Z-yl]‘-phenyl} -
methanesulfonamide

Prepared from 4-(3-amino-phenyl)-8-(4-fluoro-phenyl)-1,3-dihydro-
_ benzo[b][1,4]diazepin-2-one (Example 70) by treatment with methanesulfonyl chloride
20 and Et;N in THF at 23 °C. Obtained as a light yellow solid (24 mg).

MS (ISP) 424 [(M+H)*]; mp 232-235 °C.
Example 74

8-(6-Benzyloxy-pyridin-3-yl)-4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one

25 Prepared from {4-(6-benzyloxy—pyridin—3-yl)-2—[3-(3—imidazol—l—yi—phenyl)-?;-oxo-
propionylamino}-phenyl}-carbamic acid tert.-buty! ester (Example K46) by treatment with
TFA in CH,Cl; according to the general procedure M. Obtained as a light yellow solid (75
mg).



EX8.ITp| e 78 25 15A ril 200

8- (4- Fl uor o- phenyl et hynyl ) -4-[ 3- (4- net hyl -i m dazol - 1-yl) - pheny ﬁ % di hydr
0- benzo{Wp qireeipdi azepi n-2-one 15 April 2004 WD 011290129@@1*(5]%633’409554
-106 Prepared from (4-(4-fluoro-phenyl et hynyI )-2-{3-

[ 3- (4- et hyl -i mi dazol - 1 yI) phenyl] -3--105

0XO0- propi onyl am no} -carbamc acid tert.-butyl ester (Exanple K49)
by treatrTEMt\{C' W)t‘-’ﬂl&s -6+ ding to the general procedure-M
Obt ai ned as a |ight yeIIow solid (122 ng). 5 M5 (EI) 434 (M); np 210 C
Exanpl e 795,&ngééﬁuor 0- 2- net hyl - phenyl) -4- (3-im dazol-1-yl-phenyl)

-1, 3-di hydro- 'benzo [b] [ 1,4] diazepin-2-one Prepared from{4 -fl uoro- 3-
[[3-(3-imdazol-| ) - 3- gx0- propi gnyl am ng] - 2'

ot hyl b1 et E I R E (orl b Aoy Fiaks Bh)- Lesdigire- K50) by

treat ment wdgzB(b ﬁP,ﬁdhﬁemge according to the general procedure M
bt ai ned as a e| ge solid (82 ng). M5 (EI) 410 (Me); rrp 170 172 C. Exanple

10 benvs [HrFored oo B B3 Esﬁe%%@%sé &149 ol Lyl fheapi- D3 adiydrer YOO
{4' -1 uor e3ebi( 13;]@532@1%01 ohe %a%ﬁ:cﬁfy@%&%ﬂ%m]mﬁé -Ni

met hoxynmet hoxy bi ph ny rb c aC| ster (Ex
(51 by (1RO B LT R bR e thOd ) ORI R eIl ofd CbBmRe M
ot ai ned asallght yellow solid (13 ny). 20- I\/S(ISP) 413 [(MHH)t]; np

220 C.  Exersnisr)&96 [(M+H)].
8- (2-Fl uor o- phenyl )-4-[3-(2-nmethyl -i m dazol -1-yl ) -phenyl ] -1, 3-di hydr o-

benzo [ b] 1 A} i azepi n-2-one Prepared from (2t-fl uoro-3-{
3-[3-(2- Mdazol -1 -yl)-phenyl]-3-o0xo0 25
pr opi onyl am no}- bi phenyl -4-yl)-carbam c acid tert.-butyl ester (Exanple

K52) byo ts-ea-ﬁ-“hmmb—phehﬂ)-lﬂé—(4Fm€ﬁ12mrﬁ1damiolr-§ﬂ)qg1eh91]tﬂ;@-dﬂﬁﬂm .al procedure M
ot ai ned %S Pﬁh tﬂ\gxazepm-Z -one

Prepared from (4'-fluoro-3-{ 3-[3-(4-methy1—_irnidazol- 1-y1)-phez'1y1]-3-oxo-

propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example K47) by

treatment with TFA in CH>Cl; according to the general procedure M. Obtained as a light
15 yellow solid (196 mg).

MS (EI) 410 (M™); mp 215 °C.

Example 77

8-(2-P1uoro-pheny1)-4-(2-imidazol—1-y1-pyridin-4-y1)-1,3-dihydro-
_ benzo[b][1,4]diazepin-2-one

20 Prepared from {2'-fluoro-3-[3-(2-imidazol-1-yl-pyridin-4-yl)-3-oxo-propionylamino]-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K48) by treatment with TFA in
CH;Cl; according to the general procedure M. Obtained as a light brown solid (32 mg).

MS (EI} 397 (M™).

Example 78

25  8-(4-Fluoro-phenylethynyl)-4-[3-(4-methyl-imidazol-1-yl)-phenyl}- 1 3- chhydro-
benzo{b}[1,4]diazepin-2-one



solid (174 mg) MB (1SP) 411 [(M+H)']; np 187 C. 15 April 20@ap o84/ 29012
PCT/ EPO0/ 09554 - 107 Exanpl e 82

8- (4- Fl uoW& papizl ) - 4- [ 3- (2- et hyl -i mi dazol - 1-yl ) - phenyl ] PCW/EBOWI9B34dr o-
benzo[b] [ 1,4] diazepin-2-one Prepared from
(4'-fluoro-3-3-[3-(2- rrethyl-lmdazol 1-2P§ - phenyl] -3-0x0 5

K535 by ¢ EadkAehiOm CH S lp R o Eis et LY P bR
be; ai Pgdsg%fa' 10@. nﬁﬁﬂ]o phd Ejgcnama)mﬁugd(tbxs%uﬁ?éste{r((wfﬁﬁmb fréathent
1, 4]”3' azepl"‘ﬁ r?éﬁg atpg teﬁa%sfﬁﬁaf prage agy@%tam gt dtoly solid

(3-[3-(3-cy# §1| ophen 2-yl) - 3- oxo- propi onyl ami no] - 4' - f | uor o-
bi phenyl - 4- yI} carbamic acid tert.-butyl ester. (Exanple K54) by treatnent

with TFA i ordin o the general procedure M Obtained as an
orange <ol MS%%@% R,{soq" 1) 361 (M+); np 239-240 C. Exanple 84 2-

[ 7- (2- Fl uor o- phenyl ) - 4- oxo- 4, 5- di hydro- 1H benzo[ b] [ 1, 4] di azepi n-2-yl ] -t hi op
hene- 3- cargseniple7d e Prepared from

] 3-[ 3- (3-cyano-t hi ophen- 2-yl ) - 3-o0xo-propi onylam no] -2'-fluoro 2o

bi ph | - 4- = ut yl t 5) by t t t

u O TEa | B LB bl Do G TS b PR B by Leat men

yel | ow sol ibdntdbf 1ifiazéin2Edge 361 (M+); np 238-240 C. Exanple 85

8- (4- Fl uor o- phenyl )-4-(3-tetrazol - 1-yl - phenyl ) -1, 3-di hydro-benzo [b] [ 1, 4]
di 2 25.P d.f .. : ] . .

2P uor o 3 gRRS B o S Ao iepidaeol atiponyl) 3 g RroRIAHBRIBP sy |
4-yl }-car bmthy]almpﬁem)é{q—yl}-harbyhuce&z:ﬁcbtert(-ﬁnqﬂrpiter (E6inphy/ K 50)dattraatrent with TFA
!sgl ICI;Z(Céi ?1%@%1&912 ggcotr&ng g)e&erggrller rp%%géj ure I\/PAObg)me ¢ ad béaxge saolildI (ggtmg\’je I ow

MS (EI} 410 (M"); mp 170-172 °C.
Example 80

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

Prepared from {4'-fluoro-3-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino}-2'-
methoxymethoxy-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K51) by
treatment with TFA in CH>Cl; according to the general procedure M. Obtained as a light
yellow solid (13 mg).

20-  MS (ISP) 413 [(M+H)"); mp 220 °C.
Example 81

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

Prebared from (2'-fluoro-3-{3-{3-(2-methyl-imidazol-1-yl)-phenyl]-3-oxo-

25 propionylamino}-biphenyl-4-yl)-carbarmic acid tert.-butyl ester (Example K52) by
treatment with TFA in CH,Cl; according to the general procedure M. Obtained as a yellow
solid {174 mg).

MS (ISP) 411 [(M+H)"); mp 187 °C.



15 April 2004 WO 01/29012 PCT/ EPOOL09554 -108 MS (ElI) 398 (MA il dejmpl e 86
3- [7-(2-Fl uoro-phenyl) -4-o0xo0-4, 5-di hydro-3H benzo[b] [1, 4] di azepl n-2-yl]
- benzoni t WO &/Pppared from PCT/EP00/09354

13-[ 3- ( 3- cyano- phenyl ) - 3- oxo- pr opi onyl agoﬁo] -2' -fluoro-bi phenyl -4-yl }-
carbamc acid tert.-butyl ester (Exanpl 57) by treatnent with TFA in
CH2C 2 ac ;Eadi '}9 to the general procedure M (Obtained as a |light yell ow
solid (12 : (ElI') 355 (M). Exanple 87 8-(4-Fluoro-phenylethynyl)-4-
(3-tetrazol -1-yl -phenyl ) -1, 3-di hydro- io benzo[b][1, 4] di azepi n-2-one

Pr epar ed fE-QmEﬁtibrafphmyk}-é( B-(2-methyl-philagdlel-ml)rphlehylpticdwtiblyd=ear banmi ¢ aci d

tert.-butyl 3) and

3- oxo- 3- ( %MP&J%?@’: 1np e%l) propi onic acid ethyl ester (Exanple HL5)
according to the gener aI procedure K. The obtained material was

depr ot ect eEIrepartdcfgmhi(éeﬂhdyy 3t 3eldt (Remethyl-ithidagdd-1-pl) G20y 12-3a0x®r di ng to the

OoasT 2 o SRR Sio bifRh A D55 b afhibEL 8 SR M ecle? (Beaphe KB € ) 422

(Me).

8- (2-Fl uortneqlhmnyw)th@F(ABmt@ﬁi@zﬁteﬂhqg topthe gerieral pr@eedinhyMli: Oblvanabdsts] yellow

[1, 4] di aze Ogl @7 Prepared from

{2 -fluoro- Ia[ 3 (3-tetrazol - 1-yl - phenyl) - propi onyl am no] - bi phenyl - 20

4-yl }-carbam c aC|d tert. -butyI ester (Exanple K58) by treatment with TFA
in CH2A 2 MSIosR)i4id [(M+RE]; gun2¥78C. procedure M Obtained as a light yellow
solid (31 ng) M5 (El) 398(!\/} ); nmp 179-180 C. Exanple 89

4-13-(2, 4- 10yt - i m dazol - 1-yl ) -phenyl ] -8-(4-fluoro-phenyl.)-1, 3-di hydro-
25 benzo | 1 di azepi n-2-one 15 Aprll 2004 WD 01/29012

PCT/ EPOO/ 09554 -109 Prepared from

3- [ 3- (20 4- [ rd ¢ tHnoronpheayt4-pxap4.p- qghlékyﬂ]H Bemsalb i1 4idiszapinmaiRbjhiaphene-3-

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-oxo-4,5-dihydro-1H-benzo[b]{1,4] diazepin—Z-ﬁ]-thic;phene-S—
carbonitrile

Prepared from {3-[3-(3-cyano-thiophen-2-yl)-3-oxo-propionylamino]-2'-flucro-
20 . biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K55) by treatment with TFA in
CH;Cl; according to the general procedure M. Obtained as a yellow solid (258 mg).

MS (EI) 361 (M™); mp 238-240 °C.
Example 85
8-(4-Fluoro-phenyl)-4-(3-tetrazol- 1-yl-phenyl)-1,3-dihydro-benzo[b]{1,4]diazepin-2-one

25 Prepared from {4"-fluoro-3-[3-oxo-3-(3-tetrazol-1-yl-phenyl)-propionylamino) -biphenyl-
4-yl}-carbamic acid tert.-butyl ester (Example K56) by treatment with TFA in CH>Cl;
according to the general procedure M. Obtained as a light yellow solid {54 mg).



fl uoro- bi phenyl -4-yl)-carbamc acid tert.-butyl ester (Exanﬂg,l,ggbrf@@@dr by
treatnent wwth TFA in CH2Cl12 according to the general procedure M

bt ai ned W& W/29@2| ow solid (54 ng). MB (El) 424 (M) ; np 1BET/EPIG/SE anpl e
90 4- [3- (2 4- Di et hyl -i mi dazol -i-yl)- phﬁa%l] - 8- phenyl et hynyl -1, 3-di hydr o-
benzo[ b] 1, 4] di azepi n-2-one Prepared m

(2-{3-[3-(2,4; k¢ i m dazol - 1-yl ) - phenyl ] - 3- oxo- pr opi onyl am no} - 4-
phenyl et hyﬁ%&ghgg@w )- carbam c acid tert.-butyl ester (Exanple K60) by
treatment with 10 TFA in CH2C12 according to the general procedure M

Obt ai ned aExampl d6ow solid (57 ng). M5 (El) 430 (M+); np 134 C (dec.).
Exanpl e 91

4-(3-Chlorq-gh = phenyl ) - ' D&Mz itri

(1, 4] di azeg [?{ ﬂ%oglgg%lghéll})l)bar e§ 45‘&3{}&& g?{nyér)zoﬂb f1, Q]cﬁyﬂf)ﬂ) 5’% Bidbbnitrile

{3-[3-(3-chl oro-thiophen-2-yl)-3-oxo-propi onyl am no]-4'-flu
bi pheny| - 4 Py¢garehfrbani3e(3al- wanefnhenldm-t3y¢memror(}®@mpﬂ@ ﬂgmyo bsph@mdaqt'ﬁlént

with VTVF/% '. b g&&d 1&@ e 5P QAR ﬁléx e&'cc
%m[l?o(zslg: mgﬂﬁnm?&gm y@%ﬁﬁig&ﬂh\%ﬂ@g@gkgm [ 1 4]

di azepi n-2-yl]- benzonitrile Prepared from

(3-am no 2\ t hoxy- bi phenyl -4-yl)-carbanic acid ter-t.-butyl
ester (Exarrp;‘ft %z%&arng‘e

3-(2, 2-di met hyl - 6- oxo-6H-[ 1, 3] di oxi n-4-yl)-benzonitrile (Exanple J4)
accordi ng tExample $feneral procedure K. The obtained material was deprotected
25 and cyclized by treatnment with TFA in CH2C 2 according to the general

procedur e 1(8. ( 385 (M+). 15
o 12004 V5 015)298%’“%&*1 oD Catey o el g

8- ( 2- FI or depradh}iityt)diapepini2¢» phenyl ) - 1, 3- di hydr o- benzo[ b]
[ 1, 4] di azepi n-2-one Prepared from

{2" -f1 uor o-ffepaded Bohi FzLW@XLMI%BeMWWbEéHMO&IBéW teft-Pliyl
ester (Example G33) and 3-oxo-3-(3-tetrazol-1-yl-phenyl)-propionic acid ethyl ester
(Example H15) according to the general procedure K. The obtained material was
deprotected and cyclized by treatment with TFA in CH,Cl; according to the general
15 procedure M. Obtained as a beige powder (5.5 mg).

MS (EI) 422 (M™).

Example 88
8-(2-Fluoro-phenyl)-4-(3-tetrazol-1-yl-phenyl)-1,3-dihydro-benzo[b]{1,4]diazepin-2-one

Prepared from {2'-fluoro-3-[3-oxo-3-(3-tetrazol-1-yl-phenyl)-propionylamino]-biphenyl-
20  4-yl}-carbamic acid tert.-butyl ester (Example K58) by treatment with TFA in CH,Cl
according to the general procedure M. Obtained as a light yellow solid (31 mg).

MS (EI) 398 (M"); mp 179-180 °C.

Example 89

4-[3-(2,4-Dimethyl-imidazol-1-yl)}-pheny!]-8-(4-fluoro-phenyl)-1,3-dihydro-
25 benzo[b][1,4]diazepin-2-one '



carbamic acid tert-butyl ester (Exanple K62) by treatment wgAhilbfod n C

| 2C1 2 according 5 to the general procedure M btained as a light yellow
solid (62WRL29NB (EI) 375 (M). Exanple 94 4-[7-(4-Fl uorRCTEROMIPIH

4- 0x0- 4, 5-di hydr o- 3H benzo[ b] [1, 4] di aze%&- 2-yl]-pyridine-2- carbonitrile
10 Prepared from i -

3-[3-(2- - | di p-A4-yl)-35. - Qr.opi ' -4 sl -.bi ph - 40
491 ) car pERPE e G B B SRR A P Ry U ot Bkl R e
i nI _Cld—|2 %:2% ﬂagsﬁsbﬁﬂﬂgy(lt@gtghe:%&nemgmﬂ?mggﬂér (BxaiplakK pe)byaseamm et with e

| .y . e . .
AL 7 (2P COID T A s s e dre ed e OBfaiped o a yellow solid (3¢ mg).

[1, 4] di azepin-2-yl]-pyridine-2- . carbonitrile Prepared from

{3-[ 3- ( 2- c(EIpyr4 (WIN); 4npy198-°&:= ox0- pr opi onyl ani no] -2'-fl uoro- bi phenyl -
4-yl}-carbarnic acid tert.-butyl ester (Exanple K64) by treatnent with TFA
in CH2Cl 2 _accordi.ng to the general procedure M Obtained as a green solid
(40 nyg) .} 254%4‘%9) 356 (M). Exanple 96 3-

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

di azepi n- 24y3} bk Dimathyl-irhilaty] dpp)-ehefylphrphenylethynyl-1,3-dihydro-
{3-[3-(3-cyano- ). - 3. 0%0- propi onyl am no] - 3' - fl uor o- bi phenyl -4-yl } -
carbamc a Fﬁzot[gﬂ?’%%%%e%né's ngr (Exanpl e K65) by treatnment with TFA in
CH2Cl 2 according 25 to the general procedure M_ OCbtained as a yellow solid
(57 ng). MBr¢Eryd 868 (NB)[3-(Ppt-ddeethdSmblazob 1 Ay phernbjoz-oxyypropiongemino}-4-

PCT/ EPOO/ O L0 AE § o R ith
6 (- FI uor SRERASb RN Eaibhmic acid tort-huo eter (Brgen R ROTEmaR®,
di azepi 1o 2 TFdenfeId 2y egofdingrto the general procedure M. Obtained as a yellow solid (57 mgj).
{3 -fluoro-3-[3-(3-imdazol -1-yl - phenyl ) - 3- oxo- propi onyl am no] 5

bi phenyl - 444 g}g%?‘gwﬁ n?fiﬁ‘t(?(dtec.%b“t yl ester (Exanple K66) by treatnent

with TPA in according to the general procedure M Obtained as a
yel l ow solid (69 ny).

Example 91

1, 4]

4-(3-Chloro-t}ﬁophen-z-yl)-8-.(4-ﬂuoro-phény1)-1,3-dihydro—benzo {b][1,4]diazepin-2-
one

15 Prepared from {3-[3-(3-chloro-thiophen-2-yl)-3-oxo-propionylamino]-4'-fluoro-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K61) by treatment with TFA in
CH,Cl, according to the general procedure M. Obtained as a yellow solid (232 mg).

MS (EI) 370 (M™); mp 255-256 °C.

Example 92

20  3-[7-(2-Fluoro-6-methoxy-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-2-y1]-
benzonitrile

Prepared from (3-amino-2'-fluoro-6'-methoxy-biphenyl-4-yl)-carbamic acid tert.-butyl
ester (Example G44) and 3-(2,2-dimethyl-6-oxo0-6H-[1,3]dioxin-4-yl)-benzonitrile
(Example J4) according to the general procedure K. The obtained material was deprotected

25 and cyclized by treatment with TFA in CH,Cl, according to the general procedure M.
Obtained as 2 white solid (47 mg). ' :

MS (EI) 385 (M™).



M5 (El) 396 (M'); np 200-201 C. Exanple 98 15 April 2004

4- (4- Oxo- 7- phenyl et hynyl - 4, 5- di hydr o- 3H benzo[ b]

[ 1, 4] di az®@ HA2201Y| ) - pyri di ne-2- 10 carbonitrile Prepared fFPEHEP0R0ISFI3-
(2-cyano- pyri di n-4-yl) - 3-oxo- propi onyl am_no] -4-phenyl et hynyl -

phenyl }-carbam c acid tert.-butyl ester ‘é@(arrpl e K67) by treatnment wwth TFA
In CH2A 2 _acco %i ng to the general procedure M (Obtained as a yellow solid
(10 ng). N@’S@Pgﬁ—éez (M). 15 Exanple 99 8- (2- Fl uoro- phenyl)-4-(3-[1, 2, 4]
triazol -4-yl-phenyl)-1, 3-di hydro-benzo[b] [1, 4] diazepin- 2-one Prepared

from {2' - f I8u@-Fludrol pheny)- 8% -Iitrd-pRedil}-1i3adinldrb-yénzp ey hl Jiagppixplamgl am no] -
bi phenyl -4-yl }-carbam c acid tert.-butyl ester (Exanple K68) by treatnent

T aht yel | SEFB EomAa figgre- e bR SRRy s R ST o R B
5- L_?- ( ﬁ Fl ugfhanﬁd‘mﬁkj/b _te%rtébmyi_ @stér EﬁﬁﬂﬂK@)wmmﬁWimmm indCHzEpaqeoRtipf |

-t hi ophene-2-, carbopitrile repar,ed f.rom .

(31 3 & cyams Enrabhisedsts . CBEREASE & hESReHammsab (2 mEyor o-

bi phenyl -4-yl} -carbamic acid tert.-butyl ester (Exanple K69) by treatnent

with TFA i MS G2&r2(Mcrording to the general procedure M (btained as a
yellow solid (263 ng). 15 April 2004 WO 01/29012 PCT/ EPOQ 09554 -112 MS

(ElI') 361 ( x)d' m >250 C. Exanple 101 4- [3- (2,4-Di nethyl-imdazol-1-yl)
- phenyl] - M—Hﬂ =ft=uor o- phenyl ) -1, 3-di hydro- benzo[b][1, 4] di azepi n-2-one 5
Prepared from .

( 3-{ 3- [ 3- ( A-W-GBlubyd-phenyllat-oixod, -BihydheAll-berzofXoL.pldipiepin L gilf-purjdige-2-

f 1 uor o- bi p@{%lniﬁ[._eyl )-carbamc acid tert.-butyl ester (Exanple K70) by
treatment w A in CH2Cl 2 according to the general procedure M.

Obtained as a yellow solid (92 ng). M SEI) 424 (M); np 92 C. )
10 Prepared from {3-[3-(2-cyano-pyridin-4-yl)-3-oxo-propionylamino]-4'-fluoro-biphenyl-

4-yl}-carbamic acid tert.-butyl ester (Example K63) by treatment with TFA in CH,Cl;
according to the general procedure M. Obtained as an orange solid {23 mg).

MS (EI 356 (M™).

Example 95

15 4-[7-(2-Fluoro-phenyl)-4-ox0-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-2-yl]-pyridine-2-

carbonitrile

Prepared from {3-[3-(2-cyano-pyridin-4-yl)-3-oxo-propionylamino]-2'-fluoro-biphenyl-
4-yl}-carbamic acid tert.-butyl ester (Example K64) by treatment with TFA in CH.Cl;
according to the general procedure M. Obtained as a green solid (40 mg).

20 MS (EI) 356 (M™).
Example 96
3-[7-(3-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-2-yl}-benzonitrile

Prepared from {3-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-3'-fluoro-biphenyl-4-yl}-
carbamic acid tert.-butyl ester (Example K65) by treatment with TFA in CH,Cl, according
25  to the general procedure M. Obtained as a yellow solid (57 mg).

MS (EI) 355 (M"); mp 232-235 °C.



Exanpl e 102 10 o 15 April 2004

8- (2- Fl uor o- phenyl ) - 4-[ 3- ( 2- met hoxynet hyl sul f anyl -i m dazol - 1- yI ) - phenyl j -
3-di hydr oweer1260izb | [ 1, 4] di azepin-2-one Prepared from PpCT/EP00/09554
(2'-fluoro-3-{3-[3-(2-net hoxynet hyl sul farlﬁl -imdazol -1-yl)-phenyl]-3-

oxo- propi onyl ami no] - bi phenyl - 4-yl )-carbamlé-acid tert.-butyl ester (Exanple
K71) by treat with TFA in CH2Cl12 according to the general procedure M
bt ai ned a?i‘émgﬁeg;t 15 yellow solid (100 mg). MS (El) 472 (M'-); np
189-190 C. Exanple 103 '

4- Fl uor o- 38}(3- Elﬁoffd pledry)PH €Dy dad o0 X§1-Bh oyl g cHiby B b tana ] [ 4] diazepin-2-
[1, 4] di azepi n-2-yl]- benzonitrile 20 Prepared from

{3-[3-(5-cyY&ho- 2-f | uoro- phenyl) - 3- oxo- propi anyl am no] - 2' - f | uor o-
bi phenyl -4-yl}-carbam c acid ter-t.-butyl ester (Exanple K72) by treatnent

with TFA | Prefarif@mdetAnctions; | Mshia@d@ehﬂyabha{y@)cmbq;rwo@bhm d as a

y el[ |7O\(N2 S 2| B‘Ffl}(e glr' %?%F@’\%#E &?5183?7)‘1 4{"513’%]?5 lﬁﬁﬁal@a géﬁ%gx H]anB:ment mthz.l%A in

[1, 4] di . az E@H Tl acydrdinpytiol tHle Qﬁreraa-peadsdaefum Obeiddl a%raryeuo%@ﬁd (85@n8)L/ 29012
PCT/ EP00/ 09554 - 113 Pr epared from

{3-[3-(2-c 4- - 3 propi onyl am no]-2',4' -difl uoro-
bi phenyl - @@3 Egééodﬁln)cngy#@ ?%TQ?&‘O butyl ester (Exanple K73) by treatnent
with TFAin CH2Cl 2 according to the general procedure M (btained as a

| ight yell Gxamplei®d (24 ng). M5 (1SP) 375 [(MtH) +]; np 250-253 C. 5 Exanple
105 4-(7-1sopropyl - 4- oxo- 4, 5-di hydro- 3H benzo [b] [ 1,4]

di azepi n- 2, i 0 r

{2-[3-(2-cy 4%0%? Pgﬂlep‘%alﬂ‘flaégoxo% 32'?(Eﬁyfiﬁﬁgé;&lﬁzﬁp&bﬁr@p%’“‘}}ﬂ%%y|}

car bami ® acambonsrile. - butyl ester (Exanple K74) by treatment with TFA in
CH2ClI 2 according 1o to the general procedure M Obtained as a yellow solid

(33 ng). Wréﬂaﬁ@ frgi'g5{2[ [@Mﬁ@yﬁé—p%dﬂnzé—‘yil)zﬁogo-p'r»opionylamino] -4-phenylethynyl-
phenyl}-carbamic acid tert.-butyl ester (Example K67) by treatment with TFA in CH,ClL
according to the general procedure M. Obtained as a yellow solid (10 mg).

MS (EI) 362 (M").

15 Example 99

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

Prepared from {2'-fluoro-3-[3-oxo-3-(3-[1,2,4]triazol-4-yl-phenyl)-propionylamino]-
. biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K68) by treatment with TFA in
. 20 CH,Cl; according to the general procedure M. Obtairied as a light yellow solid (79 mg).

MS (EI) 397 (M™); mp 198 °C.

Example 100

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

25 Prepared from {3-[3-(5-cyan0-thiophen-2-y1)-3-oxo~propionylamif10]-2'-ﬂuoro-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K69) by treatment with TFA in
CH,Cl; according to the general procedure M. Obtained as a yellow solid (263 mg).



Exanpl e 106 8- (2-Fluoro-phenyl)-4- [2- (4-nethyl-im dazol -1 Ml 2004
-thiazol -4-yl] -1, 3-di hydro- benzo[b][1, 4] di azepi n-2-one 15 Prepared from
(2' -fl uor ¥BOYYI22- (4- net hyl -i mi dazol -1-yl)-thi azol - 4-yl ] - BCHEBU0/09354

pr opi onyl am r zo) - bi phenyl - 4-yl ) -car bam cclg?i d tert.-butyl ester (Exanple
K75) by treatment with TFA in CHZCl2 accoufding to the general procedure M
bt ai ned a Il oli 5~ng). Ms (ISP) 418 [(MrH)*]; np 229 C. 20
el'e 28 (4 36?‘%M*§,mp‘l2f53 c.

8- (4-Fl uor o- phenyl )-4-[2-(4-met hyl -i m dazol -1-yl)-thiazol -4-yl]-1,3-di hydro
- benzo[ b] Exainpldl1@li azepi n-2- one Prepared from

(4" -fluoro-3-{3-[2-(4-nethyl -imdazol -1-yl)-thiazol -4-yl]-3-o0xo-

! | arm : g . ) Exanl
2765 by 26 H BRSSP B BN AE £ AGT PR L s SRl SR LG o
M bt ai nedbeagolh] Metldinzepined-pde (101 ng). MS (I1SP) 418 [(MtH)+]; np 229 C.
15 April 2004 WD 01/29012 - 114 Exanple 108 PCT/ EPOQ 09554

3- (4- Ox0; 7- - ' - ; . . :
R D e i

3- (4- oxo- 7-fsenpighdaryhrét Wicsbatnivegidteg-bisarhestér{ Exdrnple [Ki0h by pieatneny with
b itril ' thQn. W y ing t
the_gener al 1T TTCHRCE afcorihg 1 e SEELAIEREIO R L0n Filchy RERRESHAY. 1 ©

(156 ng). Ms (El) 365 (Me); np 212-214 C. Exanple 109

3- (4- Oxo- 7-1515)@%424,(5/1*81 mpd2SC3H benzo [b] [1, 4]

di azepi n-2-yl)-benzonitrile Prepared from

3- (4- oxo- 7-@,&%%4 gghynyl - 4, 5-di hydro- 3H-benzo[ b] [1, 4] diazepin-2-yl)- 10

-benzonitriTé€ (EXanpl e 2) by catal ytic hydrogenation with Lindlar-catal yst

in the presence of 10 ecl cycl ohexene according to the general_ procedure G
1fﬁw?~i

(et hod 18) . 8-EhFiore®heaylr4t BoRrmetherymathilsh mifdagply 1-y1)-phenyl]-1,3-dihydro-
benzo{b][1,4]diazepin-2-one

Prepared from (2'-fluoro-3-{3-{3-(2-methoxymethylsulfanyl}-imidazol-1-yl)-phenyl]-3-

oxo-propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example K71) by

treatment with TFA in CH,Cl; according to the general procedure M. Obtained as a light
15 yellow solid (100 mg).

MS (EI) 472 (M™); mp 189-190 °C.
Exampvle 103

4-Fluoro-3-[7-(2-flucro-phenyl)-4-o0xo-4,5-dihydro-3H-benzo[b] [ 1,4] diazepin-2-yl]-

benzonitrile

20  Prepared from {3-[3-(5-cyano-2-fluoro-phenyl)-3-oxo-propicnylamino]-2'-fluoro-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K72) by treatment with TFA in
CHCl; according to the general procedure M. Obtained as a yellow solid (92 mg).

MS (EI) 373 (M"); mp 239 °C.

Example 104

25  4-[7-(2,4-Difluoro-phenyl)-4-o0xo-4,5-dihydro-3H-benzo[b] 1,4} diazepi.n-2-yl] -pyridine-
2-carbonitrile .



M5 (EI') 363 (M); np 185-188 C. Exanple 110 15 15 April 2004

8- (2-Fl uoro-phenyl)-4-(3-[1, 2,3]triazol -I-yl-phenyl)-1, 3-di hy ro benzo[b][1
, 4] di azepWR-012%@2e Prepared from PCT/EP00/09554

{2 -fluoro-3-[3-0x0-3-(3-[1,2,3]triazol - b%l - phenyl) - propi onyl am no] -

bi phenyl -4-yl}-carbamic acid tert.-butytlEster (Example K77) by treatment

ith TFA to ft I Obt d

1 ht ' yel | Biepetia o a0 i) oo PRSP g7 BSPIOmBing) 218 -Gootcanpl e
111 3- (7- Cpipbendpyly }}%ﬁﬁ?méaéd@érhyw @ﬁrb@f%ﬂ{l@k?ﬁ)ﬂyﬂlatmcnt with TFA in

di azepi n- Zgg}r‘b benz nltl’l% are froné

{2-[3-(3-c I)g@ szse R prosigrzstn ptainedyas pdighbyrjowsAbis {34 me)-

carbam c acid tert - but yl ester (Exanmpl e K78) by treatnent with TPA in
CH2Cl 2 accMIMIisR) 25 (M+AHFEgapes@bspr@cedure M Cbtained as a light yellow
solid (44 ng). M5 (ISP) 302 [(MtH)t]; nip 204-209 C. 15 April 2004 WO

01/ 29012 -115 3 | e 112 PCT/ EPOO/ 09554

4- (7- ¢yel oé#"é%woxo-a 5-di hydr o- 3H benzo[b] [ 1, 4]

di azepin-2-yl)-pyridine-2- carbonitrile Prepared from

{ 2- [ 3- (2- cydAmdsepropyl-4rotoyd,3-diydvea3Hrtenolivf| 14idnedpin4-gy-plyiginey| 5
phenyl } - car b@ %‘?‘dﬁm d tert.-butyl ester (Exanple K79) by treatnent with TFA
in CH2a 2 “4gR ng to the general procedure M Obtained as a |light brown
solid (88 nmg). M5 (ISP) 303 [(MtH)}); np 227-230 C. Exanple 113

8- Cycl opr oPsdparkd(fBorinrfi {4 cyinor bypliarsy]) -3k oo-gdpioinyarhiznd a-sbibpfliphdayl) -

dlazep|n20e10 f fro . ] .

{4-cycl opr opg?mbca[cyj%?bl%g}éﬁ?g avple&?&ypf)t{eét-%%)ﬂ%ﬁ%FR/F%’]%STQOI@%
pheny| Jiocatdieigenaral protehure Mybriined ser yellowasohid €3K843).) - by treatnent with
TPA in CH2Cl 2. according to the general procedure M Cbtained as a |ight

br own sol 'ﬂdédﬁ%[(ﬂ@-ﬁ#ﬁ%p%l%%m "1; np 198-200 C. Exanple 11

.

Example 106

8-(2-Fluoro-phenyl)-4-[2- (4-methy1—imidazbl-1-y1)-th.iazol-4-yl] -1,3-dihydro-
benzo{b][1,4]diazepin-2-one

15 Prepared from (2'-fluoro-3-{3-{2-(4-methyl-imidazol-1-yl)-thiazol-4-yl}-3-oxo-
propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example K75) by
treatment with TFA in CH;Cl; according to the general procedure M. Obtained as a yellow
solid (75 mg).

MS (ISP) 418 [(M+H)"); mp 229 °C.

. 20 Example 107

8-(4-Fluoro-phenyl)-4-[2-(4-methyl-imidazol-1-yl}-thiazol-4-y1}-1,3-dihydro-
benzo[b]{1,4]diazepin-2-one

Prepared from (4'-fluoro-3-{3-[2-(4-methyl-imidazol-1-yl}-thiazol-4-y1]-3-o0xo-
propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example K76) by

25 treatment with TFA in CH,Cl; according to the general procedure M Obtained as a yellow
solid (101 mg).

MS (ISP) 418 [(M+H)"}; mp 229 °C.



15 _ 15 April 2004

8- (4-Fl uoro-phenyl )-4-(3-[1, 2,3]triazol -1-yl-phenyl)-1, 3-di hydro-benzo[b][1
, 4] di azepW@-0129¢3e Prepared from PCT/EP00/09554
{2'-fluoro-3-[3-0x0-3-(3-[1,2,3]triazol -i-yl-phenyl)-propi onyl am no]j -

bi phenyl -4-yl}-carbamic acid tert.-butyl-dérer (Exanple K81) by treatnment
with TFA in CH%CI 2 according to the general procedure M Obtained as a
light yell 29 ng). 20 M5 (EI) 397 (M); np 218-220 C. Exanple 115
8- (4-Fluoro-phenyl ethynyl)-4- (3- [ 1,2,3 ] triazol-1-yl-phenyl)

-1, 3- di hydra(4-gadzn haleﬁgﬂ-q,sfl ' ?d—@ﬂ»!ﬁbzﬁofb]?l Hrdenapiad-y)obenzonitrile

{4-(4- quoro phenylethynyl) 2-[3-0x0-3-(3-]1,2,3]triazol -1-yl -phenyl) 25

[ cat mont - weRbre R BRR i exmer %w%mﬁﬁ R S S AR Sl P

Obt ai ned aSbealzbmglilE (Relth WZ',GB}'J::ﬂ Shydrg enai;5nAﬁﬂ1 PdZ04rdordity; ilth2 9erictal

PCT/ EPOO/ 09354 421 anple 116

8- (4 Fl u?)r(i’rﬁﬁ%dr'ry?as A@?"‘Fﬁ) fhsap M%ﬂhggﬁ?é%fsoi‘%%%s?% di hydr o- benzo [b]
[ 1,4] diazepin- 2-one 5 Prepared from

(4 Cfl uor o- RS (BI)(3551(M dhanpl212-2y4 °Chi azol - 4-yl ) - 3- oxo- pr opi onyl ami noj -

bi phenyl -4-yl }-carbam c acid tert.-butyl ester (Exanple K83) by treatnent

with TFA i CH%C& according to the general procedure M Obtained as a

l'i ght bromnn!':—’%;%-€%4 ng). MS (ISP) 404 [(M+H)+]; nmp 214 C. Exanple 117 10
8- (4- Fl uor o- phenyl)-4- [3-(3-nethyl-isoxazol -5-yl)-phenyl] -1, 3-di hydro
benzo [b] [3-144)xodT-ameplid-dihyden-BHebarzeb]f ¥,éjdiazepin-2-yl)-benzonitrile

(4" -fluoro-3- {3 [ 3- (3 met hyl -i soxazol - 5-yl ) - phenyl ] - 3- oxo-

propionyla | - a

K84) by %i%nt W ?‘?/441‘13‘21/} ﬁh‘%@%ﬁ@ actoa%lyng % ?éﬁxt;béﬁf hgqm(egfﬁ fcgur e M

(bt ai nedo asbmzbmgﬂ)]te (Etdmple2) bywaalytid hfB8gerpon vt Bnjllat-katalyek in wr&zm C.
of 10 eq. cyclohexene according to the general procedure G (rnethod 2). Obtained as a light

yellow solid {159 mg).
MS (EI) 363 (M™); mp 185-188 °C.

Example 110

15  8-(2-Fluoro-phenyl)-4-(3-(1,2,3}triazol-1-yl-phenyl)-1,3-dihydro-benzo[b][1,4] diazepin-
2-one

Prepared from {2'-ﬂuoro-3-[3-oxo-3-(3-[1,2,3]triazol-1-yl-phenyl)—propionylamino]-
biphenyl—4-yl}-car5amic acid tert.-butyl ester (Example K77) by treatment with TFA in
CH,Cl; according to the general procedure M. Obtained as a light yellow solid (100‘ mg).

20 MS (EI) 397 (M"); mp 209-212 °C.
Example 111
3-(7-Cyclopropyl-4-oxo-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yl)-benzonitrile

Prepared from {2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-4-cyclopropyl-phenyl}-
carbamic acid tert.-butyl ester (Example K78) by treatment with TFA in CH:Cl accqrding
25  to the general procedure M. Obtained as a light yellow solid (44 mg).

MS (ISP) 302 [(M+H)"}; mp 204-209 °C.



Exanple 3- [7- (2,4-Difluoro-phenyl)-4-oxo-4,5-di hydro- 3H benggi bbds [ 1, 41
di azepin-2-yl] - benzonitrile 20 Prepared from

(3-[ 3- ( 3-wpanasqhenyl ) - 3- oxo- propi onyl ari no] -2', 4' -di f| uorgeBEgoevasl- 4-
yl}-carbam c acid tert.-butyl ester (Exanple K85) by treatnment with TFA in
CH2C12 according to the general procedutl®-M Obtained as a |light yellow
solid (37 ng). Ms (I1SP) 374 [ (MtH)+]. Exanple 119 25 .

3- (7- 1 soprZ#amplalbdo- 4, 5- di hydr o- 3H benzo[ b] '

[ 1, 4)di azepi n-2-yl)-benzonitrile 15 April 2004 WD 01/29012 FCT/ EPO0O/ 09554

-117 Pr epaf A dyciPropyl-4-oxo-4,5-dihydro-3H-benzo[b]{1,4]diazepin-2-yl)-pyridine-2- _
{2-]3-(3- cyano-_Fheny ) - 3- 0x0- propi onyl am no] - 4-1i sopropyl - phenyl }- carbam c
aci d tert.<begitrilest er (Exanple K86) by treatment with TFA i . .HC 2
according to the general procedure M Obtained as an off-white solid (25
ng). M5 (115Rbar@4rdrh WB-12-cyar- Leey13 2008 HAbpib 44 ramB el - 3-

(2- met hyl suIePanyI -1 mﬁg{a%gl C’l’%/I - phe }\:(I -1 3@;?5 rg?{)- bll%ﬂ%%‘}rgogfopyﬂl 4]
di azepi h- Z}I@ﬁ{@(]}pqaélﬁdp@(}qdrt%- utyl esterra ample K79) by treatment wi A in CH,Cl

(4" -fluoros3nidng & (hé pERdrirotdduad. Obriidad & 2 light biowh gl (883n@X0-
propi onyl am no}-bi phenyl -4-yl )-carbam c acid tert.-butyl ester (Exanple

K87) by 1q tr nent_, W TFA | n 2Cl 2 according to the general procedure
M  Obt aj neMtSa@ %‘}Pdﬁﬂﬂ‘&{}a;ﬂm\#%%aﬂ -104 mg). MS (ISP) 443 [(MrH)+]. Exam
|l e 121 8-1sopropyl-4- [3-(2-nethyl-imdazol-1-yl)-phenyl]-1, 3-di hydro-benzo

[b] [1,4] Hiadspim 2 15 one Prepared from (4-isopropyl-2-{3-
[ 3-(2-nethyl -imdazol -1-yl)-phenyl] -3-oxo-

pr opi onyl g o} - phenyl ).- car.bam.c ;agi d rt .. but est.er xamnmpl e, K88) by
[ cat mont CORIOPBR i COPBERRY dRd ey b it brrBe o G Rner e
Obtained as a light brown solid (94 ng). 20 - M5 (ISP) 359 [(MtH) +].

10 Prepared from {4-cyclopropyl-2-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylaminoj-

phenyl}-carbamic acid tert.-butyl ester (Example K80)-by treatment with TFA in CH;Cl,
according to the general procedure M. Obtained as a light brown solid (41 mg).

MS (ISP) 303 {(M+H)"}; mp 198-200 °C.

Example 114

15  8-(4-Fluoro-phenyl)-4-(3-[1,2,3]triazol-1-yl-phenyl}-1,3-dihydro-benzo[b}[ 1,4} diazepin-
2-0ne '

Prepared from {2'-fluoro-3-[3-ox0-3-(3-{1,2,3]triazol-1-yl-phenyl}-propionylamino}-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K81) by treatment with TFA in
~ CH,Cl; according to the general procedure M. Obtained as a light yellow solid (29 mg).

20 MS (EI) 397 (M"); mp 218-220 °C.

Example 115

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

Prepared from {4-(4-fluoro-phenylethynyl)-2- [3-oxo-3-(3-[1,2,3]tri_azol-1-yI-phenyl)-

25 propionylamino]-phenyl}-carbamic acid tert.-butyl ester (Example K82) by treatment with
TFA in CH,Cl, according to the general procedure M. Obtained as a light yellow solid (53
mg).



Exanpl e 122 8-(2,4-D fluoro-phenyl)-4-[3-(2-nethyl -i m dazojsAprit bhophenyl ]
-1,3-di hydro- benzo[b] [ 1,4] diazepin-2-one Prepared from

(2", 4 di WMouwr28013- { 3- [ 3- (2- et hyl -i mi dazol - 1-yl ) - phenyl ] - 3PCRBPOCAZS54

pr opi onyl ami no} bi phenyl -4-yl)-carbam c acid tent.-butyl ester (Exanple K89)
by treatnment with TFA in CH2Cl 2 accordi ng11 0 the general procedure M

2008 w0 oMSeEhEIben it pBasheC 1Y Elanpl o 105 L 12 AT

8-(2,4-Difluoro-phenyl)-4-(3- [ 1,2,3]triazol-1-yl-phenyl)-1, 3-di hydro-
benzo[ b] [E_Mln 2-one Prepared from{2',4"'-difluoro-3- j3-o0x0-3-(3-]
1,2,3]triazol -1-yl-phenyl)-propi onyl arni no] - 5 bi phenyl 4-yl}-carbamc

d
PRRTARITMCAG R SRR
ng). M5 (| SPpndl6 [(MrH) *]. Exanple 124 _
8- (2-Fl uoro- phenyl) 4-(2-imdazol -1-yl-thiazol-4-yl)-1, 3-di hydro-benzo[ b] |

1, 4] di azgpi Q Prea r-om .

(211 wof o Bepae Son P bSR3 il 1t hireo- 50 SR R -

bi phenyl - 4 blpherqhﬂk}d}mnbmmhciétett—bbqﬂ ydtere(ﬁkanp(emmbyeremﬂéntb»yﬂff%inm nt
with TFA i 2C12_according t o t e r duy i a

[ ant vl | GRigr Faor e RG e Wb repfeGE T, Buebpbf S 4o B L 805
le 125 3-[7- (2 5-Di f |l uor o- phenyl) - 4- oxo- 4, 5- di hydr o- 3H benzo[ b] [

1, 4] di azepiMSZISH) 04 HgvizHi 1pt It mip 234PCepar ed from

{3 [ 3- (3-cyano- phenyl) 3- 0x0- propi onyl am no] -2',5" -di fl uor o- bi phenyl -

yl | - car bam rt-butyl ester (Exanple K92) by treatnment with TFA in
CH2C12 20 aj%'g%&&l‘ngze to the gener al pr ocedure M Cbtained as a |ight yellow

solid (49 ng). MS (El) 373% C.
10  8-(4-Fluoro-phenyl)-4-[3-(3- methyl-lsoxazol 5-y1)-pheny1] -1,3-dihydro-

benzo[bl[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-oxo0-4,5-dihydro-3H-benzo[b]{1,4]diazepin-2-yl}-
benzonitrile

20 Prepared from {3-{3-(3-cyano-phenyl)-3-oxo-propionylamino]-2',4'-difluoro-biphenyl-4-
yl}-carbamic acid tert.-butyl ester (Example K85) by treatment with TFA in CH,Cl>
according to the general procedure M. Obtained as a light yellow solid {37 mg).

MS (ISP) 374 [(M+H)"].

Example 119

25 3-(7-Isopropyl-4-0x0-4,5-dihydro-3H-benzo[b] [1,4]diazepin-z-ylj-benzonitrﬂe



Exanpl e 126 8- (2, 5-Di fl uoro-phenyl)-4-(3- 15 April 2004
[1,2,3]triazol-I|-yl-phenyl)-1, 3-di hydro- benzo[b] [1, 4] diazepin-2-one 25
Pr epar ed Wi0ony29012 PCT/EP00/09554
{2',5 -difluoro-3-[3-0x0-3-(3-[1,2,3]triazol -1-yl -phenyl ) - propi onyl am no] -
bi phenyl 4-yl}-carbanic acid tert.-butytl¥ster (Exanple K93) by treat rrent
with TFA in CH2Cl2 according to the eneral pr cedure M

light vyel IRrgpasdifepmpd2- (A $-cyame-ppemih- a-prtmomt ADURP) A- rsemgr@aﬂ @

M5 (El) 41érEMC1acmer?t3-%u lest@((‘ﬁfhlln 1e1286) By (z?eaﬂeﬁmﬂaprmyl )JHﬁ’Clz according

[ 3- (3- et hyl -i soxazol é}éhen yl] -1 3- dr ydr o- Penz

1, 4] di azepiorthe seprsaly rpﬁe%!ar theﬁﬁféesarwft‘rér 3olig(25

[ 3- (3-net hyl -i soxazol - 5-yl ) -phenyl ] -3-o0xo0-

propi ony! agisn@sp)EoaenH T)«ijyl) carbam c acid tert.-butyl ester (Exanple
K94) by treatnment with TFA in CH2CI 2 according to the general procedure M

htained as a light vyellowsolid (100 ng). Ms (El) 411 (M'); np 222-224
C. 10 Exaﬁ@lélii-g-é(l?-%thyl- -

[3-(1-nethyl -1 Himdazol - 2-yl)-phenyl]-'S-phenyl et hynyl - 1, 3-di hydr o-

benzo[ b] [g§-(4IFlebraz n@})% o¢2-RicepAsdfnfiriomdazol-1-yl)-phenyl]-1,3-dihydro-

(2-am no- 4- phe Iet%y enyl)-carbamc add tert. -butyl ester (Exanple
@) (620 ngfFRZo Pﬁ’ﬁ '°§‘e[ 3 (1-net hyl -1 Hi mi dazol - 2-yl ) - phenyl ] - 3- oxo
15 propionic acid tert.-butyl ester (Exanple H21) (1.26 g,4.2 mol)

accor di ng Pgphhd fgtﬁﬂ6(4'aﬂuoxﬁl:3}¢9@3L(B-r&thﬂhﬂfanﬂt1&hdﬂblﬂqﬂ)ephatyl]v@r@xo-

depratected and C]I t wt | 2 ng to the
gener al prB’E?@dl‘ER ii ‘éar 7@‘&“{% é‘w@ﬂrﬁ@%w%@%gu SP)
417.2 [16 M't&dtbenﬁmtﬁoﬂﬁﬁﬁ(:ﬂgﬂz Exifling td &1 geferal procedure M. Obtained as a light

8-(2,3-Difl yor 4-(3-[1, 2, 3]tr|azol 1-yl - phenyl) -1, 3-di hydr o-
benzo[ b] [¥¢ oﬁ°§328¥4ﬁzﬂ§)one Prepared from{2 3' - df | uor o- 3- [ 3-0x0-3-(3- [

1,2,3 ] triazol-1-yl-phenyl)-propionyl am no] -.biphenyl-4-yl}-carbamc acid
tert.-but yMSESBY 443X M E ] K95) (118 ng, 0.22 mmol) by

-119

Example 121

8-Isopropyl-4-{3-(2-methyl-imidazol-1-yl)-phenyl}-1,3-dihydro-benzo[b]{1,4] diazepin-2-
15 one ' '

Prepared from (4-isopropyl-2-{3-[3-(2-methyl-imidazol-1-yl)-phenyl]}-3-oxo-
propionylamino}-phenyl)-carbamic acid tert.-butyl ester (Example K88) by treatment with
TFA in CH,Cl; according to the general procedure M. Obtained as a light brown solid (94
mg).

20 - MS (ISP) 359 [(M+H)"].

Example 122

8-(2,4-Difluoro-phenyl)-4-[3-(2-methyl-imidazol-1-yl)-phenyl}-1,3-dihydro-
benzo[bl[1,4]diazepin-2-one

Prepared from (2',4'-difluoro-3-{3-[3-(2-methyl-imidazol- 1-yl)-phenyl]-3-oxo-

25 propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example K89) by
treatment with TFA in CH,Cl; according to the general procedure M. Obtained as 2 light
brown solid (71 mg).

MS (ISP) 429 [((M+H)].



treatment with TFA in CH2Cl 2 according to the general procegusgi bofdt ai ned

as a yellow 25 solid (74 ng). np 230 C. 15 April 2004 WO 01/29012
PCT/ EPOO/ W95B29012120-. Exanpl e 130 PCT/EP00/09554

3-[7-(2,4-Difluoro-phenyl et hynyl ) - 4- oxo- 4, 5-di hydr o- 3H benzo[ b]

[ 1, 4] di azepin-2-yl]- benzonitrile Prepar & from

[ 2-[ 3- (3-ryano- phenyl ) - 3- oxo- propi onyl am no] -4-(2,4-difluoro 5

phenyl et hy#}-ﬁ%ﬂl@ﬁ%ﬁyl ]-carbamic acid tert.-butyl ester (Exanple K96) by
treatment with TFA in CH2Cl2 according to the general procedure M

bt ai ned as-(@,4-Difivory Phem)-aqbi{d,2(Htiazel) -yl he }E)-)l,ﬁa%gﬂf&) , np 240-246 C
Exanpl e 13% 10 é H 2- Iijoro- phenyl et hynyl) - 4- oxo- 4, 5- di hydr o- 3H benzo:
[b] [ 1,4] benzeikiblAldidzepin-2-08gnzonitrile Prepared from

[ 2-[ 3- (3-ryano- phenyl ) - 3- oxo- pr opi onyl am no] - 4- (2-f | uor o-

phenyl et hy ®ydpardafesnl {4 b 3- e btb-BBL[1;23 tidzob S tyF pHetdmpbdsiolAdinidy] -

e T o s e A b BEIG BL BLCSE o o

Exanpl e 13ZH,Cl; according to the %eneral Frocedure M. Obtained as a light brown solid (78 mg).
8- Phenyl et hynyl - 4- (3-tri nmet hyl si [ anyl et hynyl - phenyl ) -1, 3-di hydro-_ benzo[ b]

51( g] [ ghiéﬁ@%&ﬁ%@m&%ﬂwnu 0Im 3-di hydro- benzo[ b] [1, 4] di azepi n-2- 20

one (Exanple 11) (231 ng, 0.5 mml) and trirnethylsilylacetylene (0.4
m., 1. 0 mmoExampledrdi ng to the general procedure F. Obtained as a |ight
brown solid (102 ng). M5 (El) 432 (M); np 169-171 C (dec.). Exanple 133

4 (3 ELhy gl oPEod] b B BIERY LELAN. o DY 9 3080G 8ok Blnzo](1,4)diszepin-

8- phenyicet Byondl - 4- (3-tri met hyl sil anyl et hynyl - phenyl ) - 1, 3- di hydr o-

Prepared from {2'-fluoro-3-[3-(2-imidazol-1-yl-thiazel-4-yl)-3-oxo-propionylamine]-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K91) by treatment with TFA in
CH,Cl; according to the general procedure M. Obtained as 2 light yellow solid (46 mg).

MS (ISP) 404 [(M+H)"]; mp 194-197 °C.

15 Example 125

3—[7—(2,5-Diﬂuoro-pheny1)-4-oxo-4,5—dihydro-3H-benzo[b] [1,4}diazepin-2-yl}- |

benzonitrile

Prepared from {3-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-2',5'-difluoro-biphenyl-4-
yl}-carbamic acid tert.-butyl ester (Example K92) by treatment with TFA in CH:Cl;
20 according to the general procedure M. Obtained as a light yellow solid (49 mg).

MS (EI) 373 (M™); mp 247 °C.

Example 126

8-(2,5-Difluoro-phenyl}-4-(3-[1,2,3]triazol-1-yl-phenyl)-1,3-dihydro-
benzo[b]{1,4]diazepin-2-one

25  Prepared from {2',5'-difluoro-3-{3-ox0-3-(3-[1,2,3]triazol-1-yl-phenyl)-propionylamino}-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K93) by treatment with TFA in
CH.Cl, according to the general procedure M. Obtained as a light yellow solid (67 mg).



benzo [b] [1,4] diazepin-2-one (Exanple 132) (63 ng, 0.146 1mnmin) 20074
treatnment with IN NaOH (3drops) in MeOH (3 nL) and THE (0.5 nL) at 23 C
for 2 h. vBWaRkyad as a brown solid (31 ng). 15 April 200£CHEERA23012
PCT/ EPOO/ 09554 -121 Ms (ISP) 361 [(M+H) +]; nap >250 C (dec.). Exanple |
3-[7-(3-Hydroxy- 3- net hyl - but - 1- ynyl )-4-‘6)1 =4, 5-di hydr o- 3H benzo[ b] [

1, 4] di azepi,p-2- ~benzonitrile 5 Prepared from
4-(3-i odo%grﬁé))‘ﬁg]‘%g@?g%ﬁryl -1, 3-di hydro- benzo[ b] [1, 4] di azepi n-2- one
(Exanple 11) (194 ng, 0.5 mmol) and 2-nethyl -3-butyn-2-ol (105 ng, 1.25

mol ) ac@xadiphgia’o the general procedure F. Obtained as a. yellow solid
(147 nmg). MS (El) 343 (M+); np 243 C. Exanple 135 10

3-[7-(1- - h | et - 4- -4, 5-dih 23 b b

1 4) i a ol mFbof PO /3t SHRinb- S el S pmpen - 3 dhydro? °L ¥

4- ( 3-i odofteanylb) (18t dhespihet-byny! - 1, 3- di hydr o- benzo[ b] [1, 4] di azepi n-2- one
(Exanple 11) (308 ng, 0.80 mmol) and 1-ethynyl-1-cycl ohexanol (248 ng, 2.00

fg), 5 NeereeROa 0% pRRRe B B A5R0N b s BRaR- S.036: 0° S0 1 (262
g_— (7-Cycl qhepiohy]gmih@}t-l_ﬁtphymﬂxun)dx-@mrbagﬁ?ddﬁd(thro—b%:lr}rll&euaz (Exlalnfld K94) by

i azepi n-2-yl) - zeai t.ri repar.e rom . .
o 7 L1 n RS ORA T IR AR SR ek era! Ropseguredt QbtinsiAsprient

[ 1, 4] di azepllowReld {100englonitril e (Exanple 135) (50 ng, 0.13 mmol) by
treatment with TFA in CHZCl12 according to the general procedure M

%;ﬁ%r:dlgsg%f)i‘ﬁﬁ]t(wﬁlnl"g%f’%‘iqz- (22 ng). M5 (ElI) 365 (M+); nmp 228 C

3-[7-(3-Met hyl -but -3-en-1-ynyl ) - 4- oxo- 4, 5-di hydro-3H benzo[b] [ 1, 4]

di azepith- Exghriple 128nzonitrile
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—pheny1ethynyl-ph.enyl)-carbarnic acid tert.-buty! ester
(Example G2} (620 mg, 2.0 mmol) and 3-[3-(1-methyl-1H-imidazol-2-yl)-phenyl]-3-oxo-
15 propionic acid tert.-butyl ester (Example H21) (1.26 g, 4.2 mmol) according to the general
procedure K. The obtained material was deprotected and cyclized by treatment with TEA
in CH,Cl; according to the general procedure M. Obtained as a light yellow solid (81 mg).

MS (ISP) 417.2 [(M+H)" J; mp 202-205 °C.

Example 129

.20 ‘ 8-(2,3-Difluoro-phenyl)-4-(3-[1,2,3}triazol-1-yl-phenyl})-1,3-dihydro-
benzo[b][1,4]diazepin-2-one

Prepared from {2',3'-difluoro-3-{3-0x0-3-(3-[1,2,3]triazol- 1-yl-phenyl)-propionylamino] -

biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example K95) (118 mg, 0.22 mmol) by

treatment with TFA in CH,Cl; according to the general procedure M. Obtained as a yellow
25  solid {74 mg).

mp 230 °C.



15 April 2004 WO 01/29012 PCT/ EPOO/ 09554 -122 Prepared froms april 2004
3-[7-(3-hydroxy- 3-net hyl - but-1-ynyl ) - 4- oxo- 4, 5-di hydr o- 3H benzo[ b]

[1, 4] di aZ¥@HL2%1Q]| | -benzonitrile (Exanple 134) (50 ng, 0. IECTHRRI0J0IHH
treatment with TFA in CH2Cl 2 according to the general procedure M
bt ained as a sand solid (33 ng). 5 MB-(#8P) 326 [ (MrH)+]; np 231 C.
Exanpl e 138, 3- [ 7-(3;

6- Di hydr o- 2 %‘?-—4- yl et hynyl ) - 4- oxo- 4, 5- di hydr o- 3H benzo[ b] [1, 4]

di azepin- 2-yl] -benzonitrile Prepared from 3-

[ 7- (4- hydr 6x/- - Dafhyatoeplpyirlethyhyl) S bly-Ap- dit: “ehzslbhpich] aiaZdgin-2oyl]-
benzo[b] [ :1,4] .diazepin-2 yl]-benzonitrile [prepared from

4-(3-i odopl?gf;‘ﬁf:]rﬁm-rg'E phenyl et hynyl - 1, 3- di hydro- benzo[ b] [1, 4] di azepi n-2-o0ne
(Exampl e 11) (387 ng, 1.0 nmol) and 4-ethynyl-tetrahydro-pyran-4-ol

[ CAS- No. 5P3gmrdbirdin [23[BE(3rtyand-phenyidi) oxcaprpictiytegnine ] -uh@,0diflkeos)- procedur e

F. Obtained,as el,l ow sl i d, (296 & 5 .13 by treatnent
with TR | e B s R e bR Bt Bl RS A 18 s
al i ght yel ITRa indIH4Cl{ dftording tdRe @BhraBirécdd\ire M. ObtZ3ed & a lightaelivesclidd(84-

[ 2- (3- Cyanq-phenyl ) - 4- oxo- 4, 5-di hydro-3H-benzo [b] [ 1, 4]

di azepi n- 7-y¥’ét hynyl] -3, 6- di hydro-2H pyridi ne-1-carboxylic acid
tert.-butyl ester 20 Prepared

fromid- (3-i1 0dBEIRBGT JMB); ngh240sR46 tGiny| - 1, 3- di hydr o- benzo[ b] [ 1, 4] di azepi n- 2-
one (Exanple 11) (1.16 g, 3.0 mmol) and

4- et hynyl - - (i ro-2H pyridine-|l-carboxylic acid tert.-butyl ester

[ CAS- No. 1%’8#@8@0] (0.93 g, 4.5 mmol ) according to the general
procedure F. btai ned as a%ellow solid (620 nmg). MsS (ISP) 467 [(MtH)"]; np
239 C. 125 3ea@pfluonctohylgthynyl)-4-oxo-4,5-dihydro-3H-benzo b} [1,4] diazepin-2-yl]-

4- Oxo-7-( 1b%n§bé:§n? t rahydro- pyridi n-4-yl et hynyl) -4, 5-di hydro-3H benzo[ b]

[ 1, 4] di azepi n-2-y f benzonitrile Prepared from.

4-[2- (3-cyano-phenyl ) - 4- oxo- 4, 5- di hydr o- 3Hbenzo[b] [1, 4)di azepi n-7-

yl et hynyl | F3empred ﬁsy@r[a=[§rﬁpwanq1pbénynéa¢>@omww[mxa” ol-ér@-funroy| ester

(Exanpl e 13®knfiethynyl)-phenyl]-carbamic acid tert.-butyl ester (Example K97) by treatment with
TFA in CH,Cl; according to the general procedure M. Obtained as a yellow solid (82 mg).

15 MS (EI) 379 (M"); mp 213-214°C.

Example 132 -

8-Phenylethynyl-4-(3-trimethylsilanylethynyl-phenyl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one

Prepared from 4-(3-iodophenyl)-8-phenylethymyl-1,3-dihydro-benzo[b][1,4]diazepin-2-
20 one (Example 11) (231 mg, 0.5 mmol) and trimethylsilylacetylene (0.4 mL, 1.0 mmol)
according to the general procedure F. Obtained as a light brown solid (102 mg).

MS (EI) 432 (M"); mp 169-171 °C (dec.).
Example 133
4-(3-Ethynyl-phenyl)-8-phenylethynyl-1,3-dihydro-benzo{b}[1,4]diazepin-2-one

25 Prepared from 8-pheny1ethynyi-4-(3-trimeﬂlylsﬂanylethynyl-phenyi)—1,3-dihydro-
benzo[b][1,4]diazepin-2-one (Example 132) (63 mg, 0.146 mmol) by treatment with IN
NaOH ( 3drops ) in MeOH (3 mL} and THF (0.5 mL) at 23 °C for 2 h. Obtained as a
brown solid (31 mg).



15 April 2004 WO 01/29012 PCT/EPOO/ 09554 -123 ng, 1.13 rnmodpril Boa
treatment with TFA in CH2CI 2 according to the general procedure M

bt ai ned WO 0413%9H2f -white solid (434 ng). MS (I1SP) 367 [ (MHyER0O/08§54184 C.
Exanple 141 5 3-

[ 7-(1-Acetyl -1, 2, 3, 6-tetrahydro-pyridin- 1tf"-ly‘l et hynyl ) - 4- oxo- 4, 5- di hydr o- 3H

benzo[b] [, d, i I Q= 2= IPL- J<) jtrile Prepared from 3-

[ 4- oxo- 7- (Mgéf%?)gsiifﬁgﬁvdkg“ ?2?‘8%2&{5‘: 1 et hynyl) -4, 5-di hydro-3H benzo[ b]
[1,4] diazepin-2-yl]-benzonitrile (Exanple 140) (55 ng, 0.15 nmol) by
treat ment Exsniple 220 (0.017 nmL, 0.165 mmol) in THE (3 nL) at 23 C for 1 h.
btained as a sand 1o solid (59 ng). M5 (ISP) 409 [(MtH)"]; nmp 203 C

Exanpl e 14 . . .

5 L7o( 1- VW ooy Fapy s R e deeBis?a, - o
i hydr o- 3Hylbbeannlitkild 1, 4] di azepi n-2-yl]-benzonitrile 15 Prepared from
3-[4-o0x0-7-(1, 2, 3, 6-tetrahydro-pyridin-4-yl ethynyl)-4,5-di hydr o- 3H

byt eaf rebitb MR B bR P B o R B TR Al Blngo PR [ Rdiddedin D2
( Oi 0 51 gg, oxk (iEiample)llli) A 294&1!15, q.3 byl and 2anahyb3-bﬁ3ymf-dubicsﬁ mg,dfsnmq&ﬁ | ow
17 (20 2. bi AR Bagii L e P, Cotainid s SRR g |

-4-0xo0-4,5- di hydro-3H benzo[b] [1,4] diazepin-2-yl}-benzonitrile Prepared
from 3- [ 4-MSdEY) 348, (M™; Bpt2dB PEhydr o- pyri di n- 4- yl et hynyl ) - 4, 5- di hydr o- 3H
benzo[b] [1, 4] di azepi n-2-yl]-benzonitrile (Exanple 140) (55 ng, 0.15 mmol)

by treat n@%@g\#ﬁ%h pi val oyl chloride (0.02 nL, 0.165 nmol) and Et3N
(0.021 m_, 7O ) in THE (3 nlL) at 23 Cfor 19 h. Obtained as a sand

solid (26 ; M5 (ISP) 451 [(MrH)t]; nmp 219 C. 1 5 April_ 2004 WO 01/29012
10 SFE? -(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-yi)-
benzonitrile

" Prepared from 3-[7-(1-hydroxy-cyclohexylethynyl)-4-oxo-4,5-dihydro-3H-
20 benzo{b][1,4]diazepin-2-yl]-benzonitrile (Example 135) (50 mg, 0.13 mmol) by treatment
with TFA in CH,Cl; according to the general procedure M. Obtained as a light yellow solid
(22 mg).

MS (EI) 365 (M*); mp 228 °C.

Example 137

25 3-[7-(3-Methyl-but-3-en-1-ynyl)-4-0x0-4,5-dihydro-3H-benzo [b] [1,4] diazepin—2-y1]¥

benzonitrile



-124 Exanpl e 144 PCT/ EP00109554 3- 15 April 2004

[ 4- Oxo- 7- ( 3- oxo- cycl ohex-1 -enyl et hynyl ) -4, 5-di hydro-3H benzo [b] [1, 4]

di azepi n- WO/81)290i2benzonitril e Prepared from PCT/EPO0/09554

4- (3-i odophenyl) - 8- phenyl et hynyl -1, 3-di hydr o- benzo[ b] [1, 4] di azepin-2- 5
one (Exanple 11) (500 ng, 1.29 mmol) and R2et hynyl - cycl ohex- 2- enone

[ CAS- No. 124267-26-1] (310 , 2.58 mmol) according to the general

procedur e F’z?rew@éfrﬁ@zﬁéz-(é-hr;%myo%vr%qshwlrb%%mﬂ)ﬁ-.om&%éﬁ)ydzqé&-|v| ); np 110

C. Exanple : 9wl fhes

3. (7 (4 7 ot o0 SRER SRR R e (mpls D P Gl mpghy vesmen
di azepi n- 2-yith TFAdn £dhiGracrerdimgiodhe gerarg procedure M. Obtained as a sand solid (33
[2-]3-(3- cy&? - phenyl ) - 3- oxo- pr opi onyl am no] - 4- (4-fl uor o-

phenyl et hyny ;) phenyl]-carbam c acid tert.-butyl ester (Exanple K98) (307
ng, 0.62 rrrml(&)‘_I by treatmept with TFA in CH2Cl2 according to the general
procedur® MMSEEFABAeH(M+ED s mp 2jg6hel | solid (146 ng). Ms (EI) 379 (Me);
np 245-246 C. The followi ng exanples relate to the palladiumcatal yzed
car bonyl at i pp9fle i3 4- (3- iodophenyl)-8-phenyl et hynyl -1., 3-di hydr o- benzo
[b] [1,4] diazépirn-2-one in the presence of 20. secondary am nes | eads

di tly t h di ' h ' t het'i H.
Conor sl pr bt 6 PR e AglethrayD)-2-oxo4,5- Qi Aio-3H-benzo o] | L) diazepin-
[ 3- (Am no- 42.ggr3}ggyﬂi}rﬂ9henyl ] - 8- phenyl et hynyl -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 odophenyl ) - 8- phenyl et hynyt -1, 3-di hydr o- benzo[ b] [ 1, 4] di azepi.n-2-one A
Zpl ution (2)fP#bpﬁr&dMobﬁfﬂﬁlﬁyd&z@h%&yhﬁ}xbwtn—%ﬁetﬂ' ﬂ&fbxbeﬂad(i}[}*dléo-[ﬂ-ﬂi )4]

| azepl Nz 2-; one e L 1. t he,secopgar.y:am ne.(»o. 0 mol),
PPn3. (6 ol 8 nzalrblQE%EA’%PIH%%%F%&@%i&fﬁﬁreﬁi@s}a RS oty i
DVF (4 nl) yetliyny &L3adihﬁ:ko€benmﬁbéfl,{idaa¢pms'4@he¢ Exampid 11)1(887 mgi bat ed

compl et e COfUIPLIPILeftlynirRflicdSyral L1 BRSNS 73809671 VA SRE 20 hno)
according to the general procedure F. Obtained as a yellow solid (296 mg)] (50 mg, 0.13
mmol) by treatment with TFA in CH,Cl; according to the general procedure M. Obtained

15 asalight yellow solid (16 mg).

MS (EI) 367 {(M™); mp 238 °C.

Example 139

4-[2-(3-Cyano-phenyl)-4-ox0-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-7-ylethynyl]-3,6-
dihydro-2H-pyridine-1-carboxylic acid tert.-butyl ester

20 Prepared from 4-(3-iodophenyl)-8-phenylethynyl-1,3-dihydro-benzo{b]{1,4]diazepin-2-
" one (Example 11) (1.16 g, 3.0 mmol) and 4-ethynyl-3,6-dihydro-2H-pyridine-1-carboxylic
acid tert.-butyl ester [CAS-No. 177984-28-0] (0.93 g, 4.5 mmol) according to the general
procedure F. Obtained as a yellow solid (620 mg).

MS (ISP) 467 [(M+H)"); mp 239 °C.
25 Example 140

3-[4-0x0-7-(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-oxo-4,5-dihydro-3H-benzo[b]{ 1,4} diazepin-7-
ylethynyl}-3,6-dihydro-2H-pyridine-1-carboxylic acid tert.-butyl ester (Example 139) (573



-125 dilution with EtOAc, washing with sat. NaHCO3-sol . andsygdringgo4 he
organi ¢ phase was dried over Na2SO4. Renoval of the solvent left a brown
oi I, whi cwonageqarified by silica gel colum chromat ogr aphyT/EPGo09554
hexane/ Et OAc to give the title conpound. Exanple 146 5

4-[ 3- (Mor phol i ne- 4- car bonyl ) - phenyl | - 8--p&nyl et hynyl - 1, 3-di hydro- benzo[ b]
[ 1,4] diazepin-2-one Prepared from

4- ( 3- i odopmgnil) menelhbriaeatapnyithiT I3 i Ghlelelo a¢sronding e tieigeaprd Bspdwredd. one
(Exanpl e 13}k T offiwhfe BRI é 3apgynor pholine (0.44 m, 5.09 nmol)
according to the genera proce ure“N. Obtained as a light yellow solid
(324 mg). 1o Ms (I SP) 450 np 142-145 C (dec.). Exanple 147 4- |
3- (4- Met hyMYd ﬁ?égéﬂ[%d‘l'l) { Jﬂ ) -phenyl ] -8-phenylethynyl -

-di hydro- benzo [b] [ 1,41 diazepin-2-one Prepared from

4- ( 3- |odopj§§m{%1g1§r phenyl et hynyl - 1, 3-di hydr o- benzo[ b] [1, 4] di azepi n-2- 15

one (Exanple ny, 05mm|) and N-rrethylplperazme(o 28 nmL, 2.5
nol ) accordl ener procedur e aji ned as yel | ow
solid (65 #y @'ﬁ ﬁﬁgtr rém:ml nrﬁ)Ylfg'Q’“ﬂ%é" X &écdt?vdme% fpl e 148 3-
(4- Oxo-7- pbé‘rmsllﬂ fayay «;%meqé@maneb enzo [b] [1,4]

di azepi n-2-yl) - benzam de 20 Prepared from

4-(3-iod I8h|th -1, 3- , A, d i n-2-
on | Evanppere) roms e LD RS o2,
Errlrglél) ;atc CBé&b ¥ diﬁ@miileﬁl‘?naden%rﬁ&ﬁg (Ex2niple Qn)qssﬁ@g 83 5aniel) B &tinedt

ny

9
e I RV AU I RO LA ) - R
t hi obenganiqig (85 ril 2004 WO 01/29012 PCT/ EPOQ 09554 -126 Preparation
of 4-o0xo-4, 5- d| hydr o- 3H benzo [b] [1,4] diazepin-2-yl]-thi obenzam des

(accordi ngMS(IEPe) OXU[?IOHIQ)Q] %3 C:Synt hesis 1992, 1219]: To a solution of

Example 142

3-[7-(1-Methanesulfonyl-1,2,3,6-tetrahydro-pyridin-4-ylethynyl)-4-oxo-4,5- dthdI‘O-.?JH-
benzo[b][1,4]diazepin-2-yl}-benzonitrile

15 Prepared from 3-[4-0x0-7-(1,2,3,6-tetrahydro-pyridin-4-ylethynyl)-4,5-dihydro-3H-
benzo{b][1,4]diazepin-2-yl]-benzonitrile (Example 140) (55 mg, 0.15 mmol) by treatment
with methanesulfonyl chloride (0.012 mL, 0.15 mmol) and Et;N (0.021 mL, 0.15mmol) in
THEF (3 mL) at 23 °C for 23 h. Obtained as a yellow solid (38 mg).

MS (EI) 444 (M™); mp 235 °C.
. 20 Example 143

3-{7-[1-(2,2-Dimethyl-propionyl)-1,2,3,6-tetrahydro-pyridin-4-ylethynyl}-4-oxo-4,5-
dihydro-3H-benzo[b}[1,4]diazepin-2-yl}-benzonitrile

érepared from 3-[4-ox0-7-(1,2,3,6-tetrahydro-pyridin-4-ylethynyl)-4,5-dihydro-3H-
benzo[b][1,4]diazepin-2-yl}-benzonitrile (Example 140) (55 mg, 0.15 mmol) by treatment

25  with pivaloyl chloride (0.02 mL, 0.165 mmol) and Et;N (0.021 mL, 0.15 mmol) in THE (3
mL) at 23 °C for 19 h. Obtained as a sand solid (26 mg). '

MS (ISP) 451 [(M+H)"); mp 219 °C.



hexamet hyl di sil thiane (1.45 g, 8.0 mml) in 1, 3-dinethyl - 2-ismglnzod4 di none
(8 mL) was added at 23 C sodi um nethoxide (0.31 g, 6.8 mmol). The m xture
was stirrE@oi@ee13 min., 5 and the blue solution fornmed was REREPA®IED t o0 a
solution of 3- [ 7- (4-fluoro-phenyl) -4- oxo-4,5-dihydro-3H benzo[ b]

[ 1, 4] di azepi n-2-yl]-benzonitrile (Exanprd247) (1.42 g, 4 mol) in

1, 3-di net hyl - 2-i m dazolidinone (12 nL). The m xture was stirred for 3 h at
23 C and éﬁéﬂE‘Sdﬁﬁed into water (100 nlL). Stirring was continued for 0.5 h
and the precipitate was isolated by filtration and triturated with ethyl

acetate (58. 3.9 @LYS -HRBRER-1Lid I@:h?%mp@ﬁﬂdih ol 319Menysibl (o) iatdpth-£ K1 B3
g). M5 (I Sl\l)[qé%))?c._Q (MI—D&'{&]; np 26}17-2 C (dec‘%&. Exanpl e] 150 3-[p ¥

7- (2- Fl uor SRl - 4- oxo- 4, 5- di hydr o- 3H benzo[b] [1, 4] di azepin-2-yI] -

t hi obenzam de 15 3-[7-(2- Fl uor o- phenyl) - 4- oxo- 4, 5- di hydr o- 3H benzo[ b]

1,4]diazepi .n-2-yl]- zonitrile Ex | e .0.53 syubjected in
Ean a]nal ogo%éeﬂ‘?‘é?ﬁ%?’]“t‘%al’r?gbﬁi’%y& é'r]?i(ahe 21@@,%@g%icﬁﬁy%ggﬁﬁ;oﬁ%mgﬂ&%ze@wg;
after trstgha(Eomnsié 11)NS00 tge.20mthot) andi 3-bthyhjlydyclabet-ateapne [@A@-Nd. e
ggg}’ggzd Cajagd@%-lgghg%‘%%gg r%gm%?) a80@ing ML balha138Scedutd MdBraihed
4-[ 7- (4- Fl yeltaw pHEnpHY =) ox0- 4, 5- di hydr o- 3H-benzo[ b] | |
1, 4] di azepi n- 2-yl % Fyg_i di ne-2- carbothioic acid am de (Exanple 94) (0.36 Q)
was subj ecﬁ\éﬁi(l’rllﬁf" (M maybiks’Granner the procedure described in Exanple
149 to give, after trituration of the.crude product with acetone, the title

25 conpoun ld gzt yellow solid (0.33 g). M5 (ISN) 388.9 [(MH)-]; np
280- 283 C E%ec;). Exanpl e 152 8- (4-Fl uoro-phenyl)-4- [3-

(4-nmet hyl -t hj azol - 2-yl)-phenyl]. -1, 3-di hydro- bepzo 1. 4] di azepj,n- 2- one
15 Aprilo 2éew-(%ueaq-pg@wthm%l)zﬁwpo@%ﬂh@@ﬁﬁgen}éﬂﬂgﬁ@a Bi-oP)-
3-[7-(4-f] yepesihasyl ) - 4- oxo- 4, 5-di hydr o- 3Hbenzo[ b] [1, 4] di azepin- 2-yl]
-t hi obenzari de (Exanple 149) (97 ng, (0.25 nmol,) in ethanol (5 nlL) was

added . .
Prepared from {2-[3-(3-¢yano-phenyl)-3-oxo-propionylamino]-4-(4-fluoro-

phenylethynyl)-phenyl}-carbamic acid tert.-butyl ester (Example K98) (307 mg, 0.62
mmol) by treatment with TFA in CH,Cl; according to the general procedure M. Obtained
15 as a eggshell solid (146 mg).

MS (EI) 379 (M*); mp 245-246 °C.

The following examples relate to the palladium-catalyzed carbonylation of the 4-(3-
iodophenyl)-8-phenylethynyl-1,3-dihydro-benzo[b}[1,4] diazepin-2-one in the presence of

20. secondary amines leads directly to the corresponding amides as shown in synthetic scheme
H. '

General procedure N

Preparation of 4-[3-(Amino-4-carbonyl)-phenyl}-8-phenylethynyl-1,3-dihydro-
benzo[b]{1,4]diazepin-2-ones by Pd-catalyzed carbonylative amination of 4-(3-
25 iodophenyl)-8-phenylethynyl-1,3-dihydro-benzo[b}{1,4]diazepin-2-one

A solution of 4-(3-iodophenyl)-8-phenylethynyl-1,3-dihydro-benzo[b}[1,4}diazepin-2-one
(Example 11) (1.0 mmol), the secondary amine (5.0 mmol), PPh; (6 mol%) or dppp 3
mol%), PA(OAc), (3 mol%) and Et;N (2.0 mmol) in DMF (4 mL) was stirred at 23 °C
under CO-atmosphere until tlc indicated complete consumption of the iodide. After



chl oroacetone (0.1 nl, 1.25 mmol) and the m xture was heat e@ &rii ped4 ux.
After 1 h and after 5 h of heating, nore chloroacetone (2 tinmes 0.1 nL
1. 25 nmol WoL9edded- After 20 5 h the mixture was cool ed FOI/BPE/ATH
stirred for 0.5 h, and the title conpound was isolated by filtration as
light yellow solid (61 ng). M5 (ISP) 4281289 (M+H) +}; np 259-261 C (dec.).

Exanpl e 153_,2-{3-[7-(4-Fl uoyo- phenyl ) - 4-0xo- 4, 5-di hydrpo- 3H benzo[ b

[1, 4] di azegil‘htl@'iﬂt]‘ q;?éﬁwa}sfgngaﬂ a&m(g 57 %%&b?‘ﬁ% Lﬁ%?’@a@f L“’e‘k*l‘ser A
m xture of 33ed gve(rﬁd%S’@%Qteﬁmmﬂf}hé‘soMﬁt Yeft5r Hoychih whkittrwapae{fiel by silica gel

[ 1, 4] di azepi n-2-yl]- thiobenz de (Eﬁﬁn}él e_14%) 9 g%g Ofl:l mol ) andet hyl
br onopyr uvERBMRXRTRFgatqgraphy eycanef PV Breditgicp Dfieated at refl ux
f.or 7 h. The solution was cooled to O C, stirred for 0.5 h, and the title

conmpound wagarhsieliaged by filtration as light yellow solid (29 15 ng). M
(1 SN) 484. "]; np 236-238 C (dec.). Exanple 154

I .

i azepi A 24P KRG HERioREo) B L DRV LR hoSeRYA OB  er 20

3- [ 7- ( 2- Fl pei{iiea)dilzepirox@nd, 5- di hydr o- 3H benzo[ b] [ 1, 4] di azepi n-2-yl]-
t hi obenzam de ZExarrpI e 150) (0.24 g) was subjected in an anal ogous manner

to the rocedure descy.ibed jn | e 3. reaction m

evapor at gdBferPa(Fél(,f{Rfﬁ]%hdlogPB%eWEggﬁ@Y&éng#'ﬁf%F&Ygﬁo“\%{fﬁﬁ)@wFagg%ggﬁ‘ég'e to

?i( \K/reer)e ibhé &J&fﬂiéﬂ@Y %l)otzxasnigi ybe m)tﬂd)l 1!)5 gmg ﬁ'ﬁizpﬁoli:(eqom gL, 5.05mil] 4SBYdibg3. 4
+] ; - . e :{4- .

[7-(4-Fl qu%'H’gﬁEWPﬂPF chve ?@%%‘iﬂéﬁ’&%& Bellerslig) (324 mey-

di azepin-2-yl]-pyridin-2- yl]-thiazol e-4-carboxylic acid ethyl ester 15

Apri | 2@04MS@Eﬁ4519[QMWﬁ]E/rﬁPM-0Q5‘KI(de€.).128 _ _

4-[7- (4- Fl uor o- phenyl ) - 4- oxo- 4, 5-di hydr o- 3H benzo[ b] [1,4J diazepin-2-yl]

-pyridine-2- ca hioi c acid am de (Exanple 151) (160 ng) was subjected in
an anal ogo £ fetl% to the procedure described in Exanple 153. The cool ed
reaction solution was diluted with

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]dia2epin-2—yl]-

thiobenzamide



ethyl acetate, washed with NaHCO3-sol. and with brine, drieg awgpoda2S0os
and evaporated 5 in vacuum The crude product was chromatographed on silica
gel usi ngW fiya%012acet at e/ hexane (2:1) as eluent, and the pBCTEPeH9S3Oduct
was triturated with dichloronethane/diethyl ether to give the title
corrpound as light yellow solid (40 ng). M26(+-ISN) 485.1 [(MH)"]; np 238-240
C (dec. % npl e 156 w 10 8- (4-Fluoro-phen - 4-

(4- hydr oxy EPAFRUQT PhroKodh 3 AihyarRsAl- ?emm[télﬁﬁf%!ﬁwn - Abiobpnzamidesy

di azepi n- 2-(@8Qy dﬁgt@PEQJYﬁtahQﬂ: &fal. Synthesis 1992 1219 Toasolutlon of
) - 4- 0x0 gm ro- 3H enzo| 1,4]di aze I n-

2-{3-[7-(4-fluoro-
2-yl]-phenfi e}camﬁﬁhaglm%gun%@r%&ﬁﬁ@mmb@fd}mewe érim(tcbza penq@g)nL V29 ny,

0.23 mol ) 48
di hydri do- S:ds%%ﬂﬁ gﬁd@?mﬁggﬁﬁﬁl %a%ssepérﬁl&? ugﬁ"éﬂ@r 669“?1'#1!{]?&I forgmm

m r nol ) .5 Thadrthe blussokitienderngdgasthin pdded ta szblt@nquﬁ - 5(4rfiwprozphgnylin
poured I nt Qu,Ces! gﬂ{ﬂré%% Bz ‘1'4?&@&8% 2?]%5&26&%& (Eg%?’lgE)sy ﬁctffz%zx

et hyl acetate an ganl c laye hed success

Na2C0B- sol .mmed) ibrlihdimethyledtinidazolidinom (12l )k The sriatuee wanstireed fond h'ﬂhé3

d d
[ Faht el | o 2 hifl Pagibashiof i o ARy Sfiseled clfifia oL 655 GAIREVTY 2
( dec.) Bmﬂgpréatgws 1solated by filtration and triturated with ethyl acetate (50 mL) to give the
8- (2- FI y(prq'1 : 1 ok §| azgﬁﬁehggrsgﬁa(rﬁg@gj -t hi azol - 2-yl ) -phenyl ]-1, 3-di hydro

- benzo [Db

2-{3-[7- (2 FI uoro phen[yNz 0-4, 5-di hydro- 3H benzo [b] 11, 4]

di azepi n- 2N Qﬁ]iﬁpegééfi’emﬁcddﬁ%bxyl ic acid ethyl ester (Exanple -
154) (97 ny) was subj ect ed in an anal ogous manner to the procedure

descri bed igxa e 156 to give the title conpound as |light vyellow solid
(30 ng). M5 zlg% i2I42 1 [(MH ]; np 238-244 C (dec.). 15 April 2004 WO

01/ 29012 P EPO 0955 129 Ex 4- F| h | 4- -
AL o o el Ep e ben ) oo-b o Ry o By beni bl i ggp B Sbinse by |
1,4] di azenhibbzn@&ﬁde

15 3-[7-(2-Fluoro-phenyl)-4-o0x0-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yl]-benzonitrile
(Example 86) (0.53 g) was subjected in an analogéus manner to the procedure described in
Example 149 to give, after trituration of the crude product with ethyl acetate, the title
compound as light yeBow solid (0.46 g).

MS (ISN) 387.9 [(M-H)); mp 232-234 °C (dec.).

20 Example 151

_ 4-[7-(4-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b] [ 1,4} diazepin-2-yl])-pyridine-2-
carbothioic acid amide '

{Example 94) (0.36 g) was subjected in an analogous manner the procedure described in
Example 149 to give, after trituration of the.crude product with acetone, the title
25 compound as light yellow solid (0.33 g).

MS (ISN) 388.9 [(M-H)']); mp 280-283 °C (dec.).
Example 152

8-(4-Fluoro-phenyl)-4-[3-(4-methyl-thiazol-2-yl)-phenyl}-1,3-dihydro-
benzo{bl[1,4]diazepin-2-one



2-{4-[7-(4-Fl uoro-phenyl) -4-o0xo0-4, 5-di hydr o- 3H benzo|[ b] 15 April 2004

[1, 4] di azepi n-2-yl ] -pyridin-2- 5 yl}-thiazol e-4-carboxylic acid ethyl ester
(Exanpl e wb3)/20@4 ngy) was subjected in an anal ogous mannerpCBERGQAIFHIOCEdUr €
described in Exanple 156. The crude product was chromat ographed on silica
gel using ethyl acetate/hexane (2:1) andl®thyl acetate as eluent , and the

purified product was crys zed from et hyl ac e/ e the
title conseaﬁaspsgmppgtﬁ% [§7ed4rﬁ)wr§<£hea¥ +e0%pg40 @%Y‘i?e 3(%%155‘1‘%{@1% %IEWH} =
np 225- 2297 4])- tt@%@irﬁx&e@ixﬁnglea'@) (97 rn%3 (0.25 mmol) in ethanol (5 ml.) was added

[ 7- (4- Fl uor o-'phenyl ) - 4- oxo H benzo [.b

[174 i,azepj n-2-yl ]
-phenyl }- FHPEPE@?tQﬂ@t(Q:bFEo%ﬂ5|‘Emé’&3&d%"’é’“&bﬂiﬁl}ﬁ‘tleéfat fedud AREPhERE
2 {|3] [7h(4afftérl!ﬂi19fml Lﬂaoéeam@b decortH ( b&tﬂﬁ&ﬂ‘h@??%[a&l&gbhaﬁhd@édaaﬁﬁz ge 15
y phen i azol e 0X |c aci ester anpl e
.1 o) ﬁﬁﬁ%tmmttetﬁf@ Q?Pf S}Hfégéortﬂtéia tgleﬁt Cﬂﬁ’é’o'&a gili@ﬂg( 1
nL 2 nnnl% ﬁﬂgﬁonqk&'g{ﬁmma§0§g(51§¢)at 23 C for 0.5 h and then
partltloned bet ween e acetate and H2O_  The pH of the aqueous phase was

set to 3 by the addit H ngd stirred in the ice-bath for
0.5 h. The%@%ﬂﬁzﬁaﬁt&(%@éd @Sﬁgﬁ bQ(E?Ct ration, triturated with
EtOH/ Et20 20 (1/1) and dried, to give the title conpound as |ight yell ow

solid (25 @mpl 5§61 SN) 456.4 [ (MH) ]; nmp 286-290 C (dec.). Exanple 160
2-{3-[7-(2-F uoro phenyl ) - 4- oxo- 4, 5- di hydro 3H benzo [b] [1,4]

di azepi n- 2; i zole 4- rbo I c

2-{3-[7- (2215 r@%‘gHé‘fﬂ/l’F‘H’Bﬁ 5%g-a RO SEen B@@g‘[‘bﬁmpm -2-yl}-phenyl}-
[ 1, 4] di pz efhifizole-¥chriuxghiyhdid ethip] @zl e- 4 carboxylic acid ethyl ester
(Exanpl e 154) (97 ng) was subjected in an anal ogous nanner to the

Vel | ow Sol frneatre ags- Ve TRaReBe) L it eyt st bR T pid S 0
gtp E |3 I : %0?2&1;?&%&%1%&[ EB())(B%QB? medliB@mEmﬂnmz)H;mgi@vaate (29 mg, 0.15
[1,4] di az eBFH ‘?‘ ‘Ele(ﬂg;t ’}’J'? éézag“lddatﬂ&g‘ﬁ‘r BO%‘P? s C[é“ n was cooled to 0 °C,

(2- hydr Oxys‘ﬁtr&yfo): Qcnh,ded the title compound was isolated by filtration as light yellow solid (29
15 mg).

MS (ISN) 484.2 [(M-H)']; mp 236-238 °C (dec.).

Example 154 -

2-{3-[7-(2-Fluoro-phenyl)-4-o0x0-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-yl] -phenyl}-
thiazole-4-carboxylic acid ethyl ester

20 3-[7-(2-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yl]-

" thiobenzamide (Example 150) (0.24 g) was subjected in an analogous manner to the
procedure described in Example 153. The reaction mixture was evaporated in vacuum and
the residue was triturated with ethyl acetate to give the title compound as light yellow solid
(029 g).

25 MS (ISP) 503.4 [(M+NH,)"]; mp 172-175°C.

Example 155

2-{4-{7-(4-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b} [ 1.4] diazepin-2-yl}-pyridin-2-
yl}-thiazole-4-carboxylic acid ethyl ester



A solution of 2-{3- [7-(4-fluoro-phenyl)-4-o0xo0-4,5-di hydr o-13Aghiepam] b] [
1,4] diazepin-2- 5 yl]-phenyl}-thiazol e-4-carboxylic acid ethyl ester
(Exanpl e WOR/20M9 ng, 0.1 nmmol) in 2- am no-ethanol was heRABEPWHIZI C for
40 min. The cool ed solution was partitioned between ethyl acetate and H20
and the organic |ayer was dried over Na29@3-and evaporated in vacuum The
residue was triturated wth ethyl aget tet e ive.the_ titl
conpound as¥ h’ -itrElunsp1RbERE SR Fo 9T ro-3Hr q\@é[ b%)‘zaBYB 241 ['](’Wﬂfﬁpﬂ‘)z

np 238- 245 &rﬁ&ﬁﬁn& aa@%ﬁfﬂ&' Exérﬁfé’leasf (160 m )wassubjected in an analogous manner to

[7-(4- Fluo - phenyl 004 ro-3H fﬁé 1,4] di |n-§él]
-phenyl } - emqe 11: Flén EX%P éﬁ%ﬁﬂb‘:% TGQCtWéPMVHéY%%)I

m xture eth lacetate, washed with NaHCOs sol. and with brine, dried over Na,80, and evaporated
3-[7- (4f|uoro phe - 4- ox0- 4, 5-di hydro-3H benzo[b][1 4]d|aze -2-yl]-
t hi obenzam ’aéaemf%heecrmdwro vet Wig, chpomategeaphed A stichgel using ethy

4-chl or'o- 3- pYarii-aR0: 9 & Hiftnind hp ERLp B ARl Ad iy Vs heat ed.

at reflux for sol ution was,. cooled to Cand stirred for 0.5 h.
The cryst al Gickleramethaneidisthyhsther torgiverthe Htl aﬁ@rnpgu%% éﬂwérﬁw%o%%qééﬁa@tgh n

2-anm no-ethanol (4 nL). The mxture was stirred at 70 C for 4 h, cooled to

23 C, and pamtidN ?Q;g_;,q REegmptiBglo4peelate).and H2O. The organic |ayer was
20 dried overt( NaZ2sO4 ar(rgd qu?gpor?at ed in gac(ﬁ)um and the residue was

triturated Wth ethyl acetate to give the title conpound as |ight yellow
solid (37 r%@&l@l-ﬁsp) 515.3 [(MrH)+]; np 248-251 C (dec.). Exanple 163
3- [ 7- (4-Fluoro -phenyl)-4-o0xo0-4,5-di hydro-3H benzo [b] [ 1, 4]

di azepi ne 2-gk4- P}dwazpmeﬁylml [@- (Zﬁgﬁ@o;@nﬁdﬁﬁ&ﬂﬁt@l@-@f)bﬁ:heﬁ{l ]-1,3-dihydro-

3-[7-(4-1lyor n -4- oxo di hydr o- 3H benzo[ 4]d| azepin- -

2-yl]- benzt}?ﬁ“??ﬁﬂ?ﬁ%ﬁ FRINZ-9 (355 g, | mol) in EtOH (2 nL) was added
2N KOH (5 FnL). The m xture was heated at reflux for 3 h, then cooled to
23 C and paré hhc'blﬁﬁeﬁl obB-t{ME-mti-Ghbyd-phaqﬂptaxaFQSHﬂ@d:&'—laﬁ-bbﬁzﬁ[b]ﬁhélﬁ:q!dpﬁus

prase as SELLG A PYADS FULLLEN O 2 0 R RS b B0, RS

01/ 29012 - ']IHE (PSEIU)EF%@@&@&EBBIS Meolatiys biisddine Siefdriflovisis(2col | ect ed by

filtrat ilé) " b Iogqlfjer OXY aleEx?at e MludSo ne-';]..,afI 9 dr ﬁdrhe raction mixture was stirred
at 23 °C for 15 min. and then poured into ice-cold 10% aq. acetic acid. The mixture was
extracted with ethyl acetate and the organic layer was washed successively with H20, sat.
Na,COs-s0l. and brine, dried over Na,5O; and evaporated in vacuum. The residue was

triturated with ethyl acetate to give the title compound as light yellow solid (48 mg).
20 MS (ISN) 442.1 {(M-H)'); mp 235-239 °C (dec.).

Example 157

8-(2-F1uoro-phenyl)-4-[3-(4—hydroxymethyl—thiazol;z-yl)-phenyl]-1,3-dihydro-
benzo[b][1,4]diazepin-2-one.

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

25 thiazole-4-carboxylic acid ethyl ester (Example 154) (97 mg) was subjected in an analogous
manner to the procedure described in Example 156 to give the title compound as light
yellow solid (30 mg).

MS (ISN) 442.1 [(M-H)}; mp 238-244 °C (dec.).



ive the title conpound as |ight yellow solid (218 ng). NM5161ApN) 260543. 3
(MH"]; nmp 290-296'C (dec.).* Exanple 164 5

-[ 7- (4- Fwaonesphenyl ) - 4- oxo- 4, 5- di hydr o- 3H benzo[ b] | PCT/EP00/09554

, 4) di azepi n-2-yl]-pyridine-2- carboxylic acid

4-[7- (4- Fl uor o- phenyl ) - 4- oxo- 4, 5-di hydr’cng- benzo[ b] [

1, 4]di azep; n- 21¥| %-pyl’ldl ne-2- carbonitrile (Exanple 94) (356 ngy) was

subj ect ed | ogous manner to the procedure described in Exanple
163. The reaction m xture was partitioned between ethyl 10 acetate and H2Q,
and the p%-@i-ﬁd’tﬁof@l&ﬁﬁl)l& Rb@sleydesymsathyltthiagdolbd-yhheyraligiat y1p, 08ih38kdHCl ,  a
precipitate be ned. The m xture was extracted with ethyl acetate and .
t he organl eBéQ'szﬁeﬁevmth brine, dried over Na2SO4, and evapor at ed
i n vacuum The reS|due was triturated with EtOH to give the title conpound

as yel| ow B4bi{s(-FRroQhentl 4589, 5Mbrd2o B ENZD] (01| A ep 212 -pdin)2- 15
Oxgg}o agcril }&‘%%%élr%{'tfox?ﬂe %ﬁ&%@g‘r%’;er M%#?ﬁﬁﬁéé’ﬁ%ﬁ?@eﬁt%%&% m xt ure

gf 3-[7- (%xgaﬂmgﬁnﬁhgﬂﬁ/ﬂd&lépmwdlﬁeHeﬂnby(fjmeﬁHtﬁiemZ@['mﬂe[chdd piodzeywas- 2- yl | -
enzoi ¢ aci razi St,ar ti.ng. ria

othyl acot THPHAE U er s ER U RE 0 T g e i et et 858 )
was heat eChﬁd)&lk@QnEcd pfocﬂtcfkvasTd@ﬁtammit&tﬁﬁ ety acaalefitbxhe 03gite theditleut ed with
H20 (30 n1_ and ntsdﬁérheﬁ 156ilor Zgilj@[é] The precipitate was collected by
f||trat|on LIP3 W85 purified by chromatography on silica
gel using et hyI acet ate/ hexane (2:1) as eluent. The purified product was

cryst alibi zef$ (ISRPrMELIQVRERAN engt 2259220 he titl e conpound as |ight yel |l ow
solid 25 (28 ng). M5 (I1SP) 430.3 [ (M-NH4) +]; np 254-256 C (dec.).

Starting nggaer i}ah?gjar [
3-[7-(3-Fl | - phenyl) - 8- met hyl - 4- oxo- 4, 5- di hydr o- 3H benzo[ b]
[ 1, 4] di azepi n-2- yl]-benzoic acid allyl ester 15 ril 2004 WO 01129012

PCT/ EP0010B%%47-(4- Fmozli!hea}’lé-dl-mol-ﬁﬁ-d@lﬁydro-SH-benzo [b}{1,4]diazepin-2-y1]-phenyl}-
3-[7-(4-f l&?&BIepﬂgﬁﬁhﬁh%'a%"l’ 5-di hydr o- 3H benzo[b] [ 1, 4] di azepi n- 2-

g
[

4
1

To a solution of 2-{3-[7-(4-ﬂuofo-phenyl)-fl—oxo-4,S—dihydro-3H-benzo[b] {1,4]diazepin-
15 2-yl}-phenyl}-thiazole-4-carboxylic acid ethyl ester (Example 153) (49 mg, 0.1 mmol) in a
mixture of MeOH (I mL) and DMSO (1.5 mL) was added 2N KOH (1 mL, 2 mmol). The
mixture was stirred at 23 °C for 0.5 h and then partitioned between ethyl acetate and H,O.
The pH of the aqueous phase was set to 3 by the addition of 3N HCl and then stirred in the
ice-bath for 0.5 h. The precipitate was collected by filtration, triturated with EtOH/Et;O
20 (1/1) and dried, to give the title compound as light yellow solid (25 mg).

~ MS(ISN) 456.4 [(M-H)"]; mp 286-290 °C (dec.).

Example 160

2-{3-{7-(2-Fluoro-phenyl)-4-0x0-4,5- d:hydro-3H -benzo[b][1,4]diazepin-2-yl]-phenyl}-
thiazole-4-carboxylic acid .

25 2-{3-[7-(2-Fluoro-phenyl}-4-oxo-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-yl]-phenyl}-
thiazole-4-carboxylic acid ethyl ester (Example 154) (97 mg) was subjected in an analogous
manner to the procedure described in Example 159 to give the title compound as light
yellow solid (60 mg).

MS (ISN) 456.2 {(M-H)}; mp 261-263 °C (dec.).



yl]-benzoic acid (Exanple 163) (749 ng, 2 mmol) and 15 April 2004
1,1,3,3,-tetranmet hyl guanidine (230 ng, 2 nmmol) in DVBSO (24 nL) was added
al lyl broWi¥/209122 ng, 2 nmmol ) and the mixture was stirredPEU/ER®/@580r 2.5
h. H20 (100 nL) was added and stirring was 5 continued for 20 mn. The
precipitate was collected by filtrati on-ddl-triturated with et hyl

acet at e/ Et 1(ﬂl]l) to give the title conpound as light yellow solid (705
ny) . I\/B(I%%—Rlﬁ—% [(MtH) *]; np 226-228 C. Starting naterial 8a-2

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

% 1,[ z71] <(:| |3 afzleam-p-wﬁfﬁmxbmgpbér?rljaMaio-%ﬁﬁdﬂwraﬁmEﬁ&[ﬁ][g,uw?:?lrgm-}@]f- I'tl)e]‘nyl}-

r onet - nyl.) +.85 et -A-0X0-, - di hydr o- enzo

[-1, 4] di azegﬁﬁgojgﬁ%{%@ﬁﬁﬁg%&é%"hﬁng%ﬂ’%iﬁté}gg’f‘wéé( Starting material 8a-1) (207
ng, 0.5 mol) in MeOH (3.5 nL) was added hydrazine hydrate (0.25 niL, 5
mol ) . The Anohitiomeof 248 [ % (4-finerb-pherfl)- £ okord, 3-Tiltydré-BERberpo(gdl 4 RliZ3pia-2nd
diluted with H20 . ., The 15 precipi;tate S €O d by filtration
and dri €d, YEFRJ“PK@%P%@%‘%?%@W%%&@ eﬁ‘ﬁ’ﬂf%ﬁé@%@%ﬁﬁﬁ%ﬁs@ibwa YT ca
gel using ahtiyb-edmavhvayleatedrie 40 2CHpr 45 meh. kvt cooltdeoRitionfwa gartice@dct was
crystallized from,Et 20 hexa 0 giye the. title c und .as_.Light yellow
SOl (64 PHEIES LT R SR RO RS oftfinees S AHRESTGER50L 85 Kol e
166 4-[ 3- ( 4vdpobitaskirhydcudt [Thd rédidie wasitanohted with ethiieytdale to give to give the title
-8-(4-fl uorcofngheng%%%&ﬁi h%ﬁ%o lbegl}zo [b] [ 1,4] diazepin-2-one A mixture
of 3-[7-(4PPEEHRS PUR 805t #1898 hy dr o- 3H benzol b]

[ 1, 4] di azepi n-2-yl]- benzokc acid hydrazide (Starting material 8a-2)(234
my, 0. 6tonmddy (I8R5 .M [(M-eNEL ) i dp 288285 Fgddachl ori de (185 ng, 1.5 mmol) in
EtOH (12 nlL) was heated at reflux for 0.5 h. The mxture was cool ed and
partitioneg.k 1een et hyl acetate and H2O. The organic |ayer was dried
over Na2SOFfant evaporated in vacuumto give an anorphous residue (261 ny).

A sanple of this nateriaeIméQZ nmg) was dissolved in a 33%solution (3 ni)
of net hyl adt{dd7r(4-Flepm-phenyllet-ober4mzrddtydre-8H-benzolh151.4] ditzepin-Ly)]-pheayl}-4-

reacti on m ShilES e 8. T=Yo JEET P9 U nd -hhe resi due was heated in
1, 4- di oxane Eglgﬁ tg%l%ggéé?y?lgrqngﬁ%%%&:%{ﬁt@%a%s evaporated in vacuum
and the crude product was chronmatographed on silica gel using 15 April 2004
WO 01/ 29012 mishEBSel-GoBucro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b][1,4) dlazepin-2-yl]-

15 thiobenzamide (Example 149) (78 mg, 0.2 mmol) and ethyl 4-chloro-3-oxo-butanoate
(164 mg, 1.0 mmol) in ethanol (4 mL) was heated at reflux for 24 h. The solution was-
cooled to 0 °C-and stirred for 0.5 h. The crystals were isolated by filtration and
subsequently suspended in 2-amino-ethanol {4 mL). The mixture was stirred at 70.°C for 4
h, cooled to 23 °C, and partitioned between ethyl acetate and H;O. The organic layer was

20  dried over Na,5Q; and evaporated in vacuum and the residue was triturated with ethyl

acetate to give the title compound as light yellow solid (37 mg).
MS (ISP) 515.3 [(M+H)"); mp 248-251 °C (dec.).

Example 163

3-[7-(4-Fluoro-phenyl)-4-0x0-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-2-yl] -benzoic acid

25  To asuspension of 3-[7-(4-fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b][1,4] diazepin-
2-yl]-benzonitrile (Example 57) (355 mg, 1 mmol) in EtOH (2 ml) was added 2N KXOH (5
mL). The mixture was heated at reflux for 3 h, then cooled to 23 °C and partitioned
between ethyl acetate and H2O. The pH of the aqueous phase was set to 3 by the addition
of 3N HCl, a precipitate being formed. The mixture was stirred in the ice-bath for 0.5 h.



- 133 ethyl acetate and ethyl acetatel nethanol (4:1) as el uBipriPbe4
purified product was triturated with ethyl acetate to give the title
conpound w®© ¢inhz yel l ow solid (26 ng). M5 (I SP) 426.4 (MaE/EPowmRE38- 240 C
(dec.). Exanple 167 5 3- [7-(4-Fl uoro-phenyl)-4-oxo-4, 5-di hydro-3H benzo
[b] [ 1,4] diazepin-2-yl]-Nhydroxy- ben¥dm dine To a stirred suspension

of 3-[ 7- (4-1l uoro-phenyl ) - 4- oxo- 4, 5-di hydro-3H benzo] b] )

[ 1, 4] di azePha cxzrsmflpe E@F&Uhﬁ eollerted prfiltmsion. iyratabwithgthy] asease 3nd dded épy (60
m.) was ad : N .81 roxyl am ne solution (3.48 nL,
) namg@ iﬂ?]ettét%gtog'tlﬁ?)‘{ﬁd 8 %lgh@&%%%&@mswg

orti ons. e mxture was cooled in the ice-bath, diluted
with H20 (100 IVL£ and stirred for 1 h. The*preci pitate was col |l ected by
filtrati onMWHENEH 3 t A o 22966 (deahd triturated with ethyl acetate

to give the title conpound as light yellow solid (336 ng). M5 (ISP) 389.2

[ (MtH) *];  #R.R5i618P9 C (dec.). Exanple 168 15
8- (4- Fl uoro-phenyl) -4-[ 3-[ 5- (3- hydr oxy-propyl)-[1, 2, 4]

oxadi azol - 3-yl ] -phenyl ] -1, 3- di hydr,0- henzq[.b] 4] di,azepi n- 2: one,.To .a

stirred5s uéﬂ%rﬂérﬁwrafplsmp@:ﬂmﬁ%#@ygwéﬁ% eﬂa%lk}zﬁ%—z%nlw@dﬁb?m'&o[ b]
[1,4]di azegmb;_ylwa];idl\l- hydr oxy- benzani di ne (Exanple 167) (78 nmg, 0.2 rnnol)
in EtOH (3 nL) was added at 23 C sodi um hydride (55% di spersion in oil, 32

ng, 0.8 20 ).,and the i xture ti d at for 5. m.n. ...

But yr ol act 6?@9@1%@9@9*1@2&%8@-4@?@3@@@6@5?‘3&&@[Pi@»‘ﬁﬁ%nl%-%@Pﬁ’éﬁwsé-t 0 70
C for 3 h. cbenitAREEXAAPIEV] (856 ME)SvAacabfReted th a?ahalogde nip@nts {o theed bet ween
ethyl acetate 3nd H2Q, Thexor &géga@er was dried over

.. NagSO4,
evapor at ed PFRFeguedgsrribsadn S FERCUOR JRIKHYrE Vz"éBaW’SﬁFl\%gEWeSI? &t hane
Z 27 gi \[/1? NL Eb&ijiﬂehhmg%g&wzgﬁ oleﬂ)l(ﬁfaq?efﬁi{EguxBewj Lseé t6 @(byrf.ﬁ%] ad&i&oﬁ/gfﬁlﬁgml,
: - : arnl e - (4- F| ugr o- phenyl }-,4- [ 3-,
(3- et hyl - apfﬁ?@?ﬁ% belna trms 1T%ﬁwgfﬁﬁﬁma€"é% ‘ﬁltbieﬂ%)'gf‘ -tatﬁé‘h‘ibhe[%%mt‘c 1, 4]
di azepi n- 2iHepwidwAREd With BPthe, HE2ddVe? 81350, Phild HRPOFBBAacukrB4The residue
was triturated with EtOH to give the title compound as yellow solid (190 mg).

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-yl)-phenyl]- 1,3-dihydro-
benzo[b}[1,4]diazepin-2-one

A mixture of 3-[7-(4-fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo{b][1,4] diazepin-2-yl}-

benzoic acid hydrazide (Starting material 82-2) (58 mg, 0.15 mmol) and ethyl acetimidate
20 hydrochloride (74 mg, 0.6 mmol) in pyridine (0.6 mL) was heated to 100 °C for 2 h. The

" mixture was cooled to 23 °C , diluted with H,O (30 mL) and stirred for 20 min. The

precipitate was collected by filtration, and the crude product was purified by

chromatography on silica gel using ethyl acetate/hexane (2:1) as eluent. The purified

product was crystallized from Et;O/hexane to give the title compound as light yellow solid
25 (28 mg).

MS (ISP) 430.3 [(M+NH,)"); mp 254-256 °C (dec.).

Starting materjal 8a-1

3-[7-(3-Fluoromethyl-phenyl)-8-methyl-4-0x0-4,5-dihydro-3H-benzo(b] [1,4]diazepin-2-
yl}-benzoic acid allyl ester



To a solution of 3-[7-(4-fluoro-phenyl)-4-o0xo-4,5-di hydr o- 3t3-Aenzojd]
[1, 4] di azepi n-2- yl]-benzoic acid (Exanple 163) (262 ng, 0.7 mml) and
1- hydr oxyMenéutiZazol e (130 ng, 0.84 mmol) in CH3CN DVF ( PCEEPQLBOIFES
cooled to 0 C, was added EDC (161 ng, 0.84 mmol) and the m xture was
stirred at 0 C for 1 h. N-hydroxy acet armii@2ne (62 ng) 0.84 5 nmol) was

added and irri.n or 4 h at 23 C. eac Xture_was

partitione %éf%ﬁgﬂn Q?ﬁﬁfl s&w&) #@@a%rﬁﬂwé‘f glagi l%\]ﬁ'fi Pift-2ed

?\égr rrLN3'312]§ z-geldzo%/a'ﬁ)@(%ﬂiblé rssy@mm&g 2Thendlpahdlug,3ms eﬁﬂﬁﬁ&@?l gbrﬁldhﬂ:l (zepe
or m xt ur evapor a e i.n. vacuum

and the resmau%mm@ aﬁ% Qérralgmas %ﬁﬁeggﬁ%egmg% (%-é%rrwg &amgl) and

acet at e/ hex@pQudedvab)stifeed @t 290 for Bveh, M@Uc@dnpy QLY QBB dtirti dg .ed 1o WI th

et hyl acetate toﬂ?l ve the %ltle co ound ?%e ghi%l yel | ow _sal i

(I'SN) 413, xongpred €r:20pinp EEJGSIPG e Was 4 tration and triturate Y1

8- (14- Fl uor oscehen¥ 0 Gr{)do rt@mﬂ@aﬁﬁ urrdlas3ipHt PelbRsoRE 764
[ 1, 4] di azepi n- 2 one gl %x{gﬁge of ?/uorosgllgghg% 3, 4Qd| a?nlgne (prepared

from (3-am nq-4' -fl uar phen I-4 yl)-carbamc acid tert.-butyl ester
(Exanpl e )t‘l‘rléé"t[zkélﬁ?’n\/\j ‘)2 %1 ng, 0.6 mmol ) and
4- hydroxycoumarl n (97 mol, 0.6 mmol) in xylene (8 nL) was heated to 130 C

for 6 h. A ﬁ!&ti W ixe (8l i.;;ate started to formafter ca. 1 h. The m xture
was cool ed %3 C, diluted with ethyl acetate (8 nlL) and hexane (8 nlL)
and stirr ont e for £ was,.c ected b
filtrati oh%ﬁ‘? FiRip B e s RS0 S G BN Rk Py LD HAPE 11

title ceppduidadide @ M xture with the isomeric 7-(4-fluoro-
phenyl) - 4-( 2- hydroxy phenyl ) -1, 3-di hydr o- benzo[ b] [1, 4]diazepin-2-one as

[ I L7

1 (5o Ch or ofos SERFrg 8&@%@%50%6@ SIS e Ok G b enzof by
][ 1, 4]( g i az @mm%{f]]?]{)ﬁd&tq:;?&?ﬁmn@iéaad hﬂl;dmg;b(anm%r;ﬁeﬂalﬁgﬂﬂw fgr @par ed

rom an no u 7 4- -car t t est.er

Exanpl e GRHRyMEQH D Kides it e B pmgity S sl The Stk
g chlméro 4 \Saf:?huhgedramSQCGﬁmralﬁltheh%olﬁinb zsecanmmmedm&témzeqsanﬁl)oﬂgbus
btane atsé‘rgqﬁ{tgtfeﬁ%g rc§%1% 5, eﬁ?eg%éfg?x? &R Gnd B cLBE H LI LW SR, e
4- (3-chl or o:h&oﬁaathg{m@ymnysﬂmagdyis)ng?ethﬂ-atétmmﬂmcamd‘n(amwa)sena,eﬁt.dﬂnlapdfiﬁe&enzo[ b]
[1,4]di azeplrr&d%d%]éas c%?sta]]'iz%gtfr ehjcze)%esx(z)l}lle o} éi%g ﬁmer{me'compoundaslight yellow solid

(64 mg).

MS (ISN) 387.0 [(M-H)}; mp 256-258 °C (dec.).

20 Example 166

4-[3-(4,5-Dimethyl-4H-{1,2,4] triazol-3-y1)-phenyl]-8-(4-fluoro-phenyl)-1,3-dihydro-
benzo{b][1,4]diazepin-2-one .

A mixture of 3-{7-(4-fluoro-phenyl)-4-ox0-4,5-dihydro-3H-benzo[b] [1,4]diazepin-2-yl}-
benzoic acid hydrazide (Starting material 82-2}(234 mg, 0.6 mmol) and ethyl acetimidate

25  hydrochloride (185 mg, 1.5 mmol) in EtOH (12 mL) was heated at reflux for 0.5 h. The
mixture was cooled and partitioned between ethyl acetate and H2O. The organic layer was
dried over Na25S04 and evaporated in vacuum to give an amorphous residue (261 mg). A
sample of this material (92 mg) was dissolved in a 33% solution (3 mL) of methylamine in
EtOH. After being stirred for 0.5 h at 23 °C, the reaction mixture was evaporated in

30 vacuum and the residue was heated in 1,4-dioxane (5 mL) to 100 °C for 2 h. The solvent

was evaporated in vacuum and the crude product was chromatographed on silica gel using



15 April 2004 WO 01/29012 -135 M5 (ISN) 395.1 [(MH)-]. Exammil boo4
PCT/ EPOO/ 09554 Tabl ets of the foll ow ng conposition are produced in a
convent i oW& 04@@fi3er . ma/ Tabl et 5 Active ingredient PowderReE/EPHOOFHe
VWhite corn starch Pol yvinyl pyrrolidone _Na carboxynethyl starch 10
Magnesi um st earate Exanple Il 100 95 3833 10 2 Tablet wei ght 250

Tabl ets of the follow ng conposition gre prqduced in a.conventional manner:
15 ma /Tabﬂiwha&?%aq\gr@g@a%ﬁwmﬁémiéa) by ditrgetee RS RIBAHCIHASr ch

Pol yvi nyl pyidedtbdiQith 281 heetaatdany iRtk s hipothd Magmesll s slie@sahg). Exanpl e
1l Capsules of the follow ng conposition are produced:

MS (ISP) 426.4 (M+H)"; mp 238-240 °C (dec.).

Example 167

5  3-[7-(4-Fluoro-phenyl)-4-ox0-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-yl}-N-hydroxy-

benzamidine

To a stirred suspension of 3-[7-(4-fluoro-phenyl)-4-ox0-4,5-dihydro-3H-
benzo[b][1,4]diazepin-2-yl]-benzonitrile (Example 57} (355 mg, 1 mmol) in EtOH (60
mL) was added at 23 °C'over 6 h 50% aqueous hydroxylamine solution (3.48 mL, 60

10 mmol) in 6 portions. The mixture was cooled in the ice-bath, diluted with H-O (100 mL)
and stirred for 1 h. The precipitate was collected by filtration, washed with water and Et,O,
and triturated with ethyl acetate to give the title compound as light yellow solid (336 mg).

MS (ISP) 389.2 [(M+H)"]; mp 257-259 °C (dec.).

Example 168

15 8-(4-Fluoro-phenyl)-4-{3-[5-(3-hydroxy-propyl)-{1,2,4] oxadiazol-3-yl]-phenyl}-1,3-
dihydro-benzo[b][1,4)diazepin-2-one

To a stirred suspension of 3-[7-(4-fluoro-phenyl)-4-o%o0-4,5-dihydro-3H-
benzo[b]{1,4]diazepin-2-yl]-N-hydroxy-benzamidine (Example 167) (78 mg, 0.2 mmol)
in EtOH (3 mL) was added at 23 °C sodium hydride (55% dispersion in oil, 32 mg, 0.8
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 H,0. The organic layer was dried over .
Na,SO0y, evaporated in vacuum, and the residue was crystallized from dichloromethane to

give the title compound as light yellow solid (60 mg).
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-y1)-phenyl}-1,3-dihydro-
benzo{b][1,4]diazepin-2-one '



200 100 64 12 20 4 Tablet weight 400 25 15 April 2004 152089012
PCT1EPOO/ 095 4 -136 ny/ Capsule Active ingredient 50 Crystalline. |actose
60 M crod¥Q8V20E3 ne cellulose 34 5 Talc 5 Magnesi um st earPSITERCpESI e fil |
wei ght 150 The active ingredi ent having g ;ui table particle size, the
crystalline lactose and the 10 mcrocry P4riine cellul ose are

ragnest um S Rl BuB RS SR s Al 3 Phreolbl bl aripia-2-
gelatin Cams]bﬁbmomfacﬁk(lﬂxahbh 18By €262 rig Oﬁpmuﬂol?@ﬂ&ll&@dQé 59%0&1&01@ (130 mg,
T X TS a O e B SRS R By L) Bl oty SOdrh LRSS SO A |
si ngl e bona@nmol) and the mixture was stirred at 0 °C for 1 h. N-hydroxy—acetamxdme (62 mg, 0.84
5 mmol) was added and stirring was continued for 4 h at 23 °C. The reaction mixture was
partitioned between ethyl acetate and H;O and the organic layer was dried over Na,SO,
and evaporated in vacuum. The residue was heated in toluene (30 mL) for 20 h at reflux.
The mixture was cooled, evaporated in vacuum and the residue was chromatographed on
silica gel using ethjrl acetate/hexane (2:1) as eluent. The purified product was triturated
10 with ethyl acetate to give the title compound as light yellow solid (49 mg).

MS (ISN) 411.2 [(M-H)}; mp 266-268 °C.

Example 170
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
t0 130 °C for 6 h. A yellow precipitate started to form after ca. 1 h. The mixture was cooled
to 23 °C, diluted with ethyl acetate (8 mL) and hexane (8 ml) and stirring was continued
for 15 min. The precipitate was collected by filtration and triturated with ethyl

20 acetate/hexane (1:1) to give the title compound as a mixture with the isomeric 7;(4-ﬂuoro_-
phenyl}-4-(2-hydroxy-phenyl)-1,3-dihydro-benzo{b][1,4]diazepin-2-one as yellow solid
(117 mg). -

© MS (ISP) 347.3 [(M+H)"].

Example 171

25  4-(3-Chloro-2,4-dihydroxy-phenyl)-8-(4-fluoro-phenyl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one

By subjecting 4'-fluoro-biphenyl-3,4-diamine (prepared from (3-amino-4'-flucro-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example G39) by treatment with TFA) (121
mg, 0.6 mmol) and 8-chloro-4,8-dihydroxycoumarin (128 mmol, 0.6 mmol) in an

30 analogous manner to the procedure described in Example 170, the title compound was
obtained as a mixture with the isomeric 4-(3-chloro-2,4-dihydroxy-phenyl)-7-(4-fluoro-
phenyl)-1,3-dihydro-benzo[b][1,4]diazepin-2-one as light yellow solid (103 mg).



RL i s hydrogen; halogen; nitro; |ower alkyl; halo-Iower alky April 2004

al koxycarbonyl; lower cycloal kyl, optionally substituted with oxygen;
benzoyl, Wox019812l y substituted with lower 10 al kyl, hal o- POWEPOEISSH , or
hal ogen; phenyl, optionally substituted wth halogen hydr oxy, | ower

al kyl, hal o-1ower al kyl, |ower cycIoaIkyt% or | ower al koxy, hal o-I ower

al koxy, or phenyl et hyl ; naphthyl; biphenyl; benzofuranyl;
or 5 or Wr%@\?}e%gssitﬁﬁ%cycl ic ring, opti onal ly substituted with oxo,
benzyloxy, benzoyl, rnethanesul fonyl, benzenesulfonyl, or acetyl; 15 in
case X is pxupeplaynedi yl group, R is hydrogen; |ower alkyl, optionally

substituted with hydroxy; hal o-lower alkyl; |lower cycloalkyl, optionally
substituted with hydroxy, |ower alkyl, halo-lower alkyl, |ower alkoxy,

hal o- | ower X | n; | C | kenyl onal | ubstltuted
with | omerT%fl%#theﬁé]ﬂ%-%Pg\%g?}ng@\éﬁ, r\(i\ig?cea %done%a g a}'jlltljj\/\/}élr'1 al koxy,
hal ogen, or oxo; |ower al kenyl; phenyl, 20 optlonally substituted with

hal ogen, |ower al kyl, halo-1ower alkyl, |ower cycloal kyl m¢/@ablet al koxy, -
hal o; 5 or 6 menbered heterocyclic ring, optionally substituted with | owner

al kyl, Q?Q ¢ benzyl oxy, benzoyl, nethanesulfonyl, nesul f onyl ,
p|va qu@%tert yﬁ?

acetyl but oxycar bonyl, or tert. butylcarbon
benzofuran9¢wd25dﬁ@iostphenyl pyri di ne; thiophenyl or thiazol$, which are
optional |l y % by halogen, cyano, nitro, azido, hydr , carboxy,
znor phol i ne- car onyl, carbanoyl, thiocarbanmoyl, N hydroxycarbanoyl,
tr|nethylsP¢@Wuuﬂmm¢n¥ﬂann'ﬂfrontIomer al kyl, lower alkynyl, |ovwer 15 April
2004 WO 0%&;%%%% ?sp EP00109554 al koxy, hal o-1| ower aIkyI 10 4- | ower

al kyl - pi perazi ne- Lony , | ower al kyl am nocarbonyl, which are
opt|onaDIbegbﬁuunmﬁedﬂby am no, |ower ackyaam no, acylantno gko, hydroxy;
| oner al koxy, |ower aikylthio, or carboxy which i %#é%q Iy2§§ter|f|ed or
amidated; or a 5- nenbered aromatic heterocycke I §° optlonally

substit ut ed by am no, [ower 5 alkylam no, acylantno, oxo, hydroxy, | ower

al koxy, Ioﬁﬁngﬁbi&lthlo carboxy which is optionally esterified with | ower
al kyl or am dated with |lower alkylam no which is eventually substituted by
hydr oxy, Oram@%m?elft%wmg'csﬂlpbaueﬂtaf@ﬁt%hwemQ%htéﬁtﬁﬁaapaﬁanhéﬂ ogen,
hydroxy, am no, |ower alkylam no, acylam no, or am dino, which is
optionally

15 : mg/Tablet
Active ingredient 200
Powdered. lactose 100
White corn starch 64

_ Polyvinylpyrrolidone 12
. 20 Na carboxymethylstarch ' 20
Magnesium stearate 4

Tablet weight 400

Example II

Capsules of the following composition are produced:



substituted by lower alkyl, -C(NRR )=NR' (where R, R and RS msrit20@4ir ogen
or lower 10 alkyl), hydroxy, |ower al koxy, |ower alkylthio, acyloxy, |ower
aIkyIsquPﬁ&?V”% r al kyl sul fonyl, |ower alkoxy-I|ower al RGTEBIFUAA |

| ower al kyl sul fanyl, cycloal kyl sul finyl, qsgycl oal kyl sul fonyl, hydroxyim no,
or | ower al koxyimno, which is optionally esterified or am dated, |ower

al kenyl , oxo, cyano, carbanoyl oxy, or sulfanmoyl which isnlﬂgﬁggﬁlly
substituted by lower alkyl, 15 with the proviso that, if S a single bond
and R3 is pyridinyl, R is not hydrogen, or nethyl; and their

phar maceut i‘%ﬁl*%ﬁé@éb’f abl e acid addition salts. 2. Conpounds @8cording to
claim1l, aDinB3akds@henyl substituted in nmeta position by ggyano;

hal ogen; or i'rnidazglyl, which is optionally substituted by |ower alkyl; or
1,3 20 t hi Msroerysatiag celltlesst i onal 'y substituted by hydroxy-1odr al kyl,
car boxy, 5 orr O NH (CH2) 20H; 1, 3-oxazol yl; 1,2, 3-triazolyl; 1,2z4-triazolyl
which is optironally substituted wth |ower alkyl; tetrazolyl; or

i soxazol yl Magneshn stearste onal |y substituted by |ower alkyl; 3. @onpounds
according to claim?2, being 3-(4-0xo-7-phenyle woss S h o- 3H benzo
[b] [ 1,4] (iiazepin-2-yl)-benzonitrile; 25 kﬂ%&ﬂ%ﬁﬂd&gﬂh 30

4- ( 3- Chl oro- phenyl ) - 8- phenyl et hynyl -1, 3-di hydro-benzo[b] [ 1, 4]

di azepi n- 2- one;

4- (3-1m dazol -1 -yl - phenyl ) - 8- phenyl et hynyl - 1, 3- di hydr o- benzo[ b] [

1, 4] di azepiThedrctiOOBigrettiboh-hadmka 4T sb1PPARYIe)siz4; B% ReyialliilhtlcQmalthdenzo[ b]
[1, 4] di azepi p-2-yl ].- be nitrile; 30 ) . .

8- (4- Fl Hor dmﬁmt@%‘ﬂ?ﬁirifnfczsaﬂ{eshqrm&fa%mﬂ}'lmyqedﬁ«ﬁ@%@ne)anp,ﬂ@rcﬁlwé #8¢ benzo[ b]
[ 1, 4] di azqRéreaferQHR and ThémELilRsbeaPite Bl aBHNeW | TheffirdaB iniktule R flikd into hard
triazol-I-yl-phenyl -1, 3-di ydro- benzo [b] [ 1,4] diazepin-2-one; 15 Apri
2004 WO 0EFBSprePetey dfsexyionty - 139

8- (4- Fl uor o- phenyl ) -4-[3-(4-nethyl -i m dazol -1 -yl)-phenyl] -1, 3-di hydro-
benzo[ b] 11, 4] diazepin-2 -one; 8-(4-Fluoro-2-nethyl-phenyl) -4-
(3-imdazol - | -yl-phenyl)-1,3-di hydro- benzo[b] [ 1, 4]diazepin-2-one;




5 8- (4-Fl uoro- 2- hydroxy-phenyl)-4-(3-im dazol -1 -yl - phenyl ) -15 8pridi2hg4ir o-
benzo[b] [ 1, 4]di azepi n-2-one;

8- (4- Fl uoMs pH12 et hynyl ) - 4- (3-tetrazol - 1-yl - phenyl ) - 1, 3- BCHERPGOISBENZO
[b] [ 1,4]diazepin-2-one; . 8-(2-Fluor018§§pyl)-4- (3-1 1,2,3]

triazol -1-yl-phenyl)-1,3-di hydro- 10 benzd ' [b ] [ 1,4] diazepin-2-one;

8- (4-Fluoro-phenyl)-4- [ 3 -(3 -nmethyl-pf gzoI-S-yI)-phenyI] :
-1,3-dithydro- benzo [b ] [ 1, 4] diazeprnﬁéfone; 8-(2,4-Di fluoro-phenyl)
-4- (3 - [ 1,2,3] triazol-1-yl-phenyl)-1,3-dihydro- benzo[b] [ 1,4]

di azepi n- 2q0ng; 2 =Dl -ijphenyl ) - 4- ( 3-

[1,2,3]trigioﬁ?%%§PﬁS%§f P%gggggg%gydro- benzo [b] [ 1,4] diazepin-2-o0ne;
8- (2- Fl uor o- phenyl ) - 4-[ 3- (4- hydr oxynet hyl -t hi azol -2
yl)-phenyl]-1, 3-di hydro- benzo [b] [ 1,4] diazepin-2-one; 2-{3-

[ 7- (2- Fl uor o- phenyl ) - 4- ox6- 4, 5-di hydro-3H benzo [b] [ 1, 4] diazepin-2-yl] -
20 phenyl]-tliiazol e-4-carboxylic id; 2-{%

[ 7- (4- Fl uor o- phenyl ) - 4- oxo- 4, 5- di hydrgz 3Hb c)[b] 11, 4] di azepin-2-yl]-
phenyl]-4-nethy|-thiazole-5-carboxy|ic\Eiii (2% hydr oxy-et hyl)-am de; and 4-
[ 3-(4,5-Dinethyl-4H[ 1,2,4] triazol-3- enyl ]
-8-(4-fluoro-phenyl)-1,3-di hydro- benzo [b [ /%, 4] di azepi n-2-one. 25' 4.
Compounds according to claim1, in which4R3 is thiophenyl, optionally
substituted with hal ogen, cyano; or pyridinyl, optionally substituted with
hal ogen, or cyano. 5. Conpounds according to claim4, being 30

2-[ 7- (4-5| yeepeiphenyl ) - 4- oxo- 4, 5- di hydro-1 H benzo[ b] . [ 1, 4] di azepi n-2-yl ] -

t hi ophene-3-carbonitriile; 4- (4-0Oxo-7-phenylethynyl-4,5-dihydro-3H benzo

[b] [ 1,4] diazepin-2-yl)-pyridine-2- ca, rbonitrile; and 4-

[ 7- (2, 4- Di ’GSPHP ‘33*‘&-%& Fil}’ggrcﬂ“ﬁyﬁ%‘-e’éﬂ benzo[b] [ 1, 4]

di azepin-2-yl] - 35 pyridine-2-carbonitrile. 15 April 2004 WO 01/29012
PCT/ E1' 00109554n case 413 a single bond, .

R! is hydrogen; halogen; nitro; lower alkyl; halo-lower alkyl; alkoxycarbonyl; lower
cycloalkyl, optionally substituted with oxygen; benzoyl, optionally substituted with lower
10 atkyl, halo-lower alkyl, or halogen; phenyl, optionally substituted with halogen, hydroxy,
lower alkyl, halo-lower alkyl, lower cycloalkyl, or lower alkoxy, halo-lower alkoxy, or
cyano; styrenyl; phenylethyl; naphthyl; biphenyl; benzofuranyl; or 5 or 6 membered
heterocyclic ring, optionally substituted with oxo, benzyloxy, benzoyl, methanesulfonyl,
benzenesulfonyl, or acetyl; '

15 in case X is an ethynediyl grouia,

. R'is hydrogen; lower alkyl, optionally substituted with hydroxy; halo-lower alkyl; lower
cycloalkyl, optionally substituted with hydroxy, lower alkyl, halo-lower alkyl, lower alkoxy,
halo-lower alkoxy, or halogen; lower cycloalkenyl, optionally substituted with lower alkyl,
halo-lower alkyl, lower alkoxy, halo-lower alkoxy, halogen, or oxo; lower alkenyl; phenyl,

20 optionally substituted with halogen, lower alkyl, halo-lower alkyl, lower cycloalkyl, lower
alkoxy, halo; 5 or 6 membered heterocyclic ring, optionally substituted with lower alkyl,
halogen, oxo, benzyloxy, benzoyl, methanesulfonyl, benzenesulfonyl, acetyl, pivaloyl, tert.
butoxycarbonyl, or tert. butylcarbonyl; or benzofuranyl;

R’ is phenyl; pyridine; thiophenyl or thiazolyl, which are optionally substituted by halogen,
25  cyano, nitro, azido, hydroxy, carboxy, morpholine-4-carbonyl, carbamoyl, thiocarbamoyl,
N-hydroxycarbamoyl, trimethylsilyl-ethynyl, or from lower alkyl, lower alkynyl, lower




6. A medi canent containing one or nore conpounds of any onelddAprik@dss | to
5 and pharmaceutically acceptable excipients. 7. A nedicanment according to
claim6 8P WAL eat nent or prevention of acute and/or cHrBRPW/EssS4

neur ol ogi cal disorders including psychosiisg-schi zophrenia, Alzheiner's

di sease, 5 cognitive disorders and nenory deficits. 8. A process for

preparing m;tagﬁﬂﬁlower &mynugaw?r @1 érﬁhﬁ.ﬁT-hgtaﬁRlb?(iymléNﬁSW&np{dﬁmﬁyl, |
conprises reacting a cqnpound. of formnu ~X . with.a
conpound o AFAPRUPRALY Supsiiceg W@»qewer@kﬂma%mwm RAEYE n R
is ethyl ofgalidky, IRver &Ryl8H6, of canRxpwhitefis BEohdllyehRiifled oaatidatdds ona 5-
am no protecting, group, ,to a coggpl_? nd of, fﬁ-{rruLa_l .. OO N H NHBoc
Il 15 whi cRehssederomaty hetaergs Iayaroaflee YSHOSH UG VARG p and
cycli zatsl 0QikytaphiRBRYAmiRo, CROPHEExR lovked Bk 1bwed alky1iB) darbdky whigo®pound
according to any, one’ of clainms 1-5, when v%{) %ipar e lfy a process as
cl ai med i noptandiygstsrifipd with laven PP AR I @N?{@gbr ADHOMMER 81/ 29012
141 PCT/ ERO:QABAdbstituted by hydroxy, or lower alkyl which is optionally substituted by
‘ halogen, hydroxy, amino, lower alkylamino, acylamino, or amidino, which is optionally
substituted by lower alkyl, -C(NRR')=NR" (where R, R' and R" are hydrogen or lower
16 alkyl), hydroxy, lower alkoxy, lower alkylthio, acyloxy, lower alkylsulfinyl, lower
alkylsulfonyl, lower alkoxy-lower alkylsulfanyl, lower alkylsulfanyl, cycloatkylsulfinyl,
cycloalkylsulfonyl, hydroxyimino, or lower alkoxyimino, which is optionally esterified or
amidated, lower alkenyl,-oxo, cyano, carbamoyloxy, or sulfamoyl which is optionally

substituted by lower alkyl,

15 with the proviso that, if X is a single bond and R?is pyridinyl, R' is not hydrogen, or
methyl;

and their pharmaceutically acceptable acid addition salts.

2. Compounds according to claim 1, wherein R’ is phenyl substituted in meta position by
cyano; halogen; or imidazolyl, which is optionally substituted by lower alkyl; or 1,3-
20 thiazolyl which is optionally substituted by hydroxy-lower alkyl, carboxy, or ~CO-NH-
| (CH,),OH; 1,3-oxazolyl; 1,2,3-triazolyl; 1,2,4-triazolyl which is optionally substituted
with lower alkyl; tetrazolyl; or isoxazolyl, which is optionally substituted by lower alkyl;

3. Compounds according to claim 2, being

3-(4-Oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b] {1,4] diazepin-2-yl)-benzonitrile;
25 4-(3-Chloro-phenyl)-8-phenylethynyl-1,3-dihydro-benzo[b][1,4]diazepin-2-one;
" 4-(3-Imidazol-1-yl-phenyl)-8-phenylethynyl-1,3-dihydro-benzo[b][1,4]diazepin-2-
one;
3-[7-(4-Fluoro-phenyl)-4-oxo0-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-y]]-
benzonitrile;
30 8- (4-Fluoro-phenylethynyl)-4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-
benzo[b]{1,4]diazepin-2-one;
8-(4-Fluoro-phenylethynyl)-4-~(3-{1,2,4] triazol-1-yl-phenyl)-1,3-dihydro-
benzo[b]{1,4]diazepin-2-one;



10. The use of one or nore conpounds according to clains 1 15060 200 or one
or nore of their pharnmaceutically acceptable acid addition salts for the
manuf act ww@ ogteorredi canents for the treatnment or preventi aewkpiossases.
11. The use according to claim 10 for the treatnent or prevention of acute
and/ or chronic 5 neurol ogi cal disordersijgnel udi ng psychosi s,

schi zophreni a, Alzheiner's disease, cognitive disorders and nenory

deficits. gp%?mﬂ[sﬁjgl R ti5 infdakol- MYBL ShenyiS1 B dilparbdi ne

optionally subst | tut e nbered aromat’ic het er ocycl e, and being

8- (4-Fl uoro pprsspltd hﬁ}f%m)epm?(-gne,

i m dazol - 1- yI g py ek - Ar¥diiyl brdafl-avdrRhenz- 1Al pHendt) 4, sldazape-n- 2- one.
benzo[b][1,4]diazepin-2-one;

5 8-(4-Fluoro-2-hydroxy-phenyl)-4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-
benzo[b]{1,4}diazepin-2-one;
8-(4-Fluoro-phenylethynyl)-4-(3-tetrazol-1-yl-phenyl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one;
8-(2-Fluoro-phenyl)-4-(3-{1,2,3}triazol- 1-yl-phenyl)-1,3-dihydro-

10 benzo{b][1,4]diazepin-2-one;
8-(4-Fluoro-phenyl)-4-[3-(3-methyl-isoxazol-5-yl)-phenyl}-1,3-dihydro-
benzo[b}[1,4]diazepin-2-one;
8-(2,4-Difluoro-phenyl)-4-(3-[1,2,3]triazol-1-yl-phenyl)-1,3-dihydro-
benza[b]{l ,4]diazepin-2-one; .

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-y1)-phenyl]-1,3-dihydro-
benzo{b][1,4]diazepin-2-one;
2-{3-[7-(2-Fluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-yl]-

20 phenyl}-thiazole-4-carboxylic acid;

| 2-{3-{7-(4-Fluoro-phenyi)-4-oxo-4,5- d1hydro-3H-benzo[b][l ,4)diazepin-2-yl}-
phenyl}-4-methyl-thiazole-5-carboxylic acid (2-hydroxy-ethyl)-amide; and’

~ 4-[3-(4,5-Dimethyl-4H-[1,2,4]triazol-3-y1)-phenyl]-8-(4-fluoro-phenyl)-1,3-dihydro-
benzo[b][1,4}diazepin-2-one.

25" 4. Compounds according to claim 1, in which R’ is thiophenyl, optionally substituted with
halogen, cyano; or pyridinyl, optionally substituted with halogen, or cyano.

5. Compounds according to claim 4, being

30 2~[7—(4-Fluoro-phenyl)-é-oxo-4,5—dihydro-1H-benzo[b].[1,4]diazepin—2-yl]-
thiophene-3-carbonitrile;
4-(4-Oxo-7-phenylethynyl-4,5-dihydro-3H-benzo{b] [1,4]diazepin-2-y})- pynd.me-z—
carbonitrile; and
4-[7-(2,4-Difluoro-phenyl)-4-oxo-4,5-dihydro-3H-benzo[b][1,4) diazepin-2-yl]-

35 pyridine-2-carbonitrile.
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6. A medicament containing one or more compounds of any one of claims 1 to 5 and
pharmaceutically acceptable excipients.

7. A medicament according to claim 6 for the treatment or prevention of acute and/or

chronic neurological disorders including psychosis, schizophrenia, Alzheimer’s disease,
5 cognitive disorders and memory deficits.

8. A process for preparing compounds of formula I 25 defined in claim 1, which process
comprises reacting a compound of formula III

' NHY
I

with a compound of formula IV orIVa

10

> o
RsMO or Ra/u\’cozR

v iVa

wherein R is ethyl or buthyl, R, R> and X are as defined in claim 1 and Y is an amino _

protecting group, to a compound of formula IL
o O
« ”J\)Lﬂs

1

R~

NHBoc
I

15 which subsequently undergoes deprotection of the amino group and cyclization, to obtain
a compound of formula I of claim 1. .

9. A compound according to any one of claims 1-5, whenever prepared by a process as
claimed in claim 8 or by an equivalent method.
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10. The use of one or more compounds according to claims 1 to 5 and/or one or more of
their pharmaceutically acceptable acid addition salts for the manufacture of
medicaments for the treatment or prevention of diseases.

11. The use according to claim 10 for the treatment or prevention of acute and/or chronic
5 neurological disorders including psychosis, schizophrenia, Alzheimer’s disease,
cognitive disorders and memory deficits.

7

12. Compound according to claim 1, wherein R? is pyridine optionally substituted by a
5-membered aromatic heterocycle, and being 8-(4-Fluoro-phenylethynyl)-4-(2-
imidazol-1-yl-pyridin4-yl)-1,3-dihydrobenzo[b][1,4]diazepin-2-one.





